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reactor in an efficient nmanner. The known techni ques for netering
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polymerization from the gas phase. The polymerization is usually
carried out with the aid of a Ziegler-Natta catalyst which
customarily comprises a titanium-containing solid component, an
organic aluminum compound and an organic silane compound
30 (EP-B 45 977, EP-A 171 200, US-A 4 857 613, US-A'5 288 824).
Polymers of C;-Cyp-olefins can, however, also be obtained by
polymerization with the aid of metallocene compounds or
polymerization-active metal complexes. An important aspect here
is that the catalyst used is metered into the polymerization
35 reactor in an efficient manner.

The known techniques for metering finely-divided catalysts for
the preparation of polyolefins have mostly been established for
decades. Many of these techniques do not take account of catalyst
40 developments which have taken place. Thus, modern
high-performance catalysts require particular homogeneity of
metering even in the case of small amounts. The development of
metallocene catalysts has also made it necessary for fully or
partially active catalysts to be introduced into the process in a
45 safe and reliable manner.



predom nantly based on a portioning device which via an appropriate
conveying neans feeds a particular volunme elenment into the reactor27 3UL 2005
Exanpl es which nmay be nentioned are the nethods described in EP-A 0 025 137
and in US-A 4,690,804, in which a dinpke feeder or doubl e-check feeder

takes porti@is Qe 8ndCdifBiieeqUBRERT QR Chbs hbEeFfRAIRIAIL1LEQM 2.4 €servoir
and, by rotation.thr nl.rs{{?_lort. tream whi ch
a

\ ngg}gt}) 158e0d0’ 19 garssleosilt to a tr
conveys t héPs sof)“éﬁgl into Rer BRETSH n?hgeﬁf’gﬁdw é%f this nethod is
the fixed RARKAPT18Fet ARNTREAS Meqhf stapsls @hraEbhS e YO URat leffetow
out puts or intiglthearebgser productivity the nunber of doses per hour is very
| ow and tHe process can thus easily be upset. In addition, in the 15 case of

catal ysts hayl e% Bhodn q‘?ay gjet Yent DE& a3 et RRe hékn JEaFdesEE?bé:&tﬁJ ¥t awi |
not be suffécd ntl g gw ck |strh H:,ﬁ honobgeneous %gjl n e.reactor, which
can qui ckl y 1%=2d P4 Fifp® fGi ety H fReEATRI TS i vFEYST Chhigh. A
further di SARAETCRGEX ofe9RTe tiakgS aPREH IBNPEJ2 caP @It edy SpePeR TP &1t hat
20 the cat athestcatedgent fradm gn reésereasesnds bjerbdtdtidrevtdlroofht hgdo,met eri ng
vessel diopsasid tihersed tirhsporthet paunt MBACRJcERYEEL tHeheuehon£idiaSnke be

adj usted canfd Q‘é%k't%r.%ﬁé”&i@%vﬁﬁ@ggé &0k nd s"TREERLA G JTRERO f.jiéd thAtime
DE- A 22 57 669 e .cata

d i bed, 25 .al . He |
o thel et fszd%aéﬂ%h%%' has, FBE GONSSANEDEF ERAT ctdtRodotRked oy O

di sadvant agel$h&Rtedbst MHIMCIYARY | treduFPeR| of ogRTEyPeTi RAPBE tHe Veidact or

and reduce 1dve grar thal ppreessurcanothvheearidynbesupsetey Igarddihisn have tha
adverse gbfesde @f theadgétyidawiagdat higrefdotdvengy tere3Qst e Caisi wolat
system A Iwé wtiwgs!dgiﬁigi thot get Qéf%i%eg%tg9 gai &k tdilsmr@gat@dreact or via
a lock sys - . - . wever ,
experience ﬂ%ﬁo&%g%kat hs%ul‘%hgl aé\ﬁ %’5 s.)(l,stercrgﬁ é{glr eljg’ajlé,%tei g&slte havi ng
bal | val ves-OdR&F14Ps FPElI 1R ocaFSEtg,?‘ét%c.JeﬁtXbW v & 5It8ﬁéed period in
conj unct i ondi#adyantage gohiRetAIian; a| sedimpRtes| Cakaty PhSNGRERSIER S ithesr
alia, |eekshemhtblyskedonzdntaatidhidedreagesoeratke #iltlh lemet eakethe

mai nt enanceméwspiingerenssl adxbds ghdcolsé setthageofeties i prgtiehhngsdeviket 00,

convey the gpdidcak hBsPOS IO jubtEd ddiriakayepentioned di sadvant ages.
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disadvantage that substantial quantities of nitrogen get into the

reactor and reduce the partial pressure of the monomers; they can

thus have an adverse effect on the activity and the efficiency of
30 the catalyst system.

A further possibility is to meter the catalyst into the reactor
via a lock system as described in US-A 3,827,830 or
US-A 4,123,601. However, experience has shown that such lock
35 systems, for example systems having ball valves, are difficult to
operate reliably over a prolonged period in conjunction with
inorganic materials. Typical wear phenomena are, inter alia,
leaks and blocked valves. This is associated with increased
maintenance requirements and high costs. These metering methods,
40 too, convey the material in portions, with the abovementioned
disadvantages.

DE-A 30 26 816 describes the metering of a catalyst suspension
from a stock zone into a mixing zone via a valve. Constructions
45 of this type tend to become blocked, particularly when the valve
is open for prolonged periods. Controlled metering of defined
amounts is thus not possible on a long-term basis. A mixing zone



3 as described in this application is not suitable for netering aﬁ&imﬁlﬂ%
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in the reservoir which is from 0.1 to 30 bar higher than the
pressure in the reactor and then continuously introducing the
30 suspension into the reactor via a flow meter which controls the
three-way metering valve and via a downstream ejector by pulse
operation of the now open three-way metering valve.

The method of the present invention is preferably used for

35 metering catalysts for the polymerization of C,-C,gp-olefins.
C;~Cy0-0lefins which can be used are, in particular, aliphatic
C,-Cyp-alk-l-enes, particularly preferably C,-Cip-alk-l-enes such
as ethylene, propylene, l-butene, l-pentene, l-hexene, l-heptene
or l-octene, especially ethylene, propylene or l-butene.

40 Furthermore, the term C;-Cp-olefins as used in the context of the
present invention also encompasses, in particular, internal
C4-Cyp-olefins such as 2-butene or isoprene, C4-Cjp-dienes such as
1,4-butadiene, 1,5-hexadiene, 1,9-decadiene,
5-ethylidene-2-norbornene, 5-methylidene-2-norbornene,  also

45 cyclic olefins such as 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,



1,6-di-tert-butyl-1, 3,5-hexatriene, 1,5, 9-cyclododecatriene, 2 7 J UL 2005
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C4—C10—olef1ns is then polymerlzed onto it in the second stage. In
general, the amount of propylene-ethylene copolymer polymerized
on in the second stage is such that the copolymer produced in the
second stage makes up from 3 to 90% by weight of the end product.
30
Catalysts which can be used are, inter alia, Phillips catalysts
based on chromium compounds or Ziegler catalysts. The method of
the present invention is also suitable, inter alia, for metering
Ziegler-Natta catalyst systems, in particular catalyst systems
35 comprising not only a titanium-containing solid component a) but
also cocatalysts in the form of organic aluminum compounds b) and
optionally electron donor compounds c).

However, Ziegler-Natta catalyst systems based on metallocene
40 compounds or polymerization-active metal complexes can also be
metered by means of the method of the present invention.

Titanium compounds used for preparing the titanium-containing
solid component a) are generally the halides or alkoxides of

45 trivalent or tetravalent titanium. Titanium alkoxide halide
compounds or mixtures of various titanium compounds are also
suitable. Preference is given to using those titanium compounds



conpounds or m xtures of various titanium conpounds are also suitable.
Preference is given to using those titani umconpounds 2 7 JUL 2005 2 %BJUL 2005
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chlorine and hydrogen chloride. However, the titanium halides can
25 also serve as halogenating agents.

In addition, the titanium-containing solid component a)
advantageously comprises electron donor compounds, for example
monofunctional or polyfunctional carboxylic acids, carboxylic
30 anhydrides or carboxylic esters, also ketones, ethers, .alcovhols,
lactones or organophosphorus or organosilicon compounds.

As electron donor compounds within the titanium-containing solid
component, preference is given to using carboxylic acid

35 derivatives and in particular phthalic acid derivatives of the
formula (II)

CO— X

40 L (11)
CO— Y

where X and Y are each a chlorine or bromine atom or a

45 C;-C;p-alkoxy radical or together represent oxygen in an anhydride
function. Particularly preferred electron donor compounds are
phthalic esters in which X and Y are each a C;-Cg-alkoxy radical.



function. Particularly preferred el ectron donor conpounds are phthalic
esters in which X and Y are each a Cl1-C8-al koxy radical. 27JUL2005 %(7 JUL 2005
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of thetotaf“a% range from5 to

25 In addition, the titanium-containing solid component a) may
comprise inorganic oxides as supports. In general, a finely
divided inorganic oxide which has a mean particle diameter of
from 5 to 200 pum, preferably from 10 to 70 pm, is used as
support. Here, the mean particle diameter is the volume-based

30 mean (median) of the particle size distribution determined by
Coulter counter analysis.

The particles of the finely divided inorganic oxide are
preferably composed of primary particles having a mean particle
35 diameter of from 1 to 20 pm, in particular from 1 to 5 um. The
primary particles are porous, granular oxide particles which are
generally obtained by milling a hydrogel of the inorganic oxide.
It is also possible to sieve the primary particles before they
are processed further.
40
Furthermore, the inorganic oxide which is preferably used also
has voids and channels having a mean diameter of from 0.1 to
20 pym, in particular from 1 to 15 pm, and having a macroscopic
proportion by volume of the total particle in the range from 5 to
45 30%, in particular in the range from 10 to 30%.



45 30% in particular in the range from10 to 30% 2 7 J UL 2005 7 The
nmean particle dianmeters of the primary particles and the nacroscop2|7cJUL 2005
proportion by volune of the voids and channels of the inorganic oxide a
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treat nent25 038 b6lJereadablyy nirbdesasf adgsrpharry idesiccoadance yGiitha®INS| Cl4,
chl orosi | anes181, atesperuivaliyl s. The water content of

It is also possible to use an inorganic oxide whose pH, i.e. the
negative logarithm to the base ten of the proton concentration,

30 is in the range from 1 to 6.5, in particular in the range from 2
to 6.

Suitable inorganic oxides are, in particular, the oxides of
silicon, aluminum, titanium or one of the metals of main groups I

35 and II of the Periodic Table. Particularly preferred oxides are
aluminum oxide, magnesium oxide, sheet silicates and especially
silicon oxide (silica gel). It is also possible to use mixed
oxides such as aluminum silicates or magnesium silicates.

40 The inorganic oxides used as supports have water present on their
surface. This water is partly physically bound by adsorption and
partly chemically bound in the form of hydroxyl groups. The water
content of the inorganic oxide can be reduced or completely
eliminated by thermal or chemical treatment. In a chemical

45 treatment, use is generally made of customary desiccants such as
SiCl,;, chlorosilanes or aluminum alkyls. The water content of
suitable inorganic oxides is from 0 to 6% by weight. Preference



suitable inorganic oxides is fromO to 6% by weight. Preference 2 7 JUL 2005
8 is given to using an inorganic oxide in the formin which it is 27 JUL 2000
comercially obtainable, without further treatnment. The nagnesi um conpound
and the inorganic oxide are preferablyg 5 present in the titanium containing
sol i d component, ), i3 §uehy AUk SaADALIAM:Q: Ik Opdurd TLysLR pATLd cul ar
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enpl oyedizo SRR ral, ue] Dt RAROLN G dP) ab Nk tikiehd10t e@Rbi)ol | idldesbahyli nuns
but al so COEP%&M%%%&} Ebl‘ié’é}ﬁ;l',”s\é’p'-ﬁ?ta?ﬁbf}' Klé%tgfn?ﬁ%dls, 3RobEPLASEd by an
al koxy groulg r %)a ha oigen tom for e grfr({plze g ghlorine or . brom ne. The
al kyl ~ gr oupS WP i deREPTItor P-8F PPt 2CRRBEIP O aenBE* B4 gr oups
are possi bl eherqfofageegererallyi Wwegdt 1 Ushh PrePrarkyPal *fithem conpounds whose
al kyl groupsieachithavetbinimd sadif canporert @s, Pfefexscaplie 80Qven to

trimet hyhsl wgimgmtHanoet hyl al um num trii.sobutylalum num trioctylal um num
or nethyl di et hyl al um num or m xtures thereof. Apart fromthe al um num

conpound b) .. el ectran daon canpounds c% such_ as nof unct.i onal or
ol unct | SRAT COTT PR B0Ea onEhe o Ral e RREE Y 0L

esters, al sBERRATGHELOVE R s5€- F*@BROFS, OF AUCONRELEAY A Faf65ROEHHr us and
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el ectron20dprex CIONPOORdEBed Zdllbe6bdevs+icadl 853 613 dard arsent 5f 2oin §e

el ectron dongé wImREENdsows etkdndDERAEPSS | 78] 2ushe 140piétanivlf epplayed ng sol id
conponent a). Preferred el ectron donor conpounds here are organosilicon

conmpounds of the formula (1). RLnSi.(0R2) 4- 1) 45 where Rl.are_identical or
i fFeren: apth i algndngs) .°éﬁneg|5?g%%%¢gfée)an ® P08, Srdmadveat E5TNET
group whi chPWay215P COFPROBRIS Kfpdther GYRY By "BLCe18Paf ks 1 FOEB- €i8-aryl group
or a 2 725 teplagwys by an alkoxy group or by a halogen atom, for example by

chlorine or bromine. The alkyl groups may be identical or
different. Linear or branched alkyl groups are possible.
Preference is given to using trialkylaluminum compounds whose
alkyl groups each have from 1 to 8 carbon atoms, for example
30 trimethylaluminum, triethylaluminum, triisobutylaluminum,
trioctylaluminum or methyldiethylaluminum or mixtures thereof.

Apart from the aluminum compound b), electron donor compounds c)
such as monofunctional or polyfunctional carboxylic acids,

35 carboxylic anhydrides or carboxylic esters, also ketones, ethers,
alcohols, lactones and organophosphorus and organosilicon
compounds are generally used as further cocatalyst. The electron
donor compounds c) can be identical to or different from the
electron donor compounds used for preparing the

40 titanium-containing solid component a). Preferred electron donor
compounds here are organosilicon compounds of the formula (I)

R1;Si(OR?)4.p (I)
45 where R! are identical or different and are each a C;-Cyp-alkyl

group, a 5- to 7-membered cycloalkyl group which may in turn be
substituted by C;-Cip-alkyl, a C¢-Cig-aryl group or a



9 C6-Cl8-aryl-d-do-alkyl group, R2 are identical or different and are
each a Cl-C20-al kyl group and nis 1, 2 or 3. Particular preferen iJgL 2005
given to compounds in which RL is a Cl1-C8-al kyl group or a 5- to 7-nenbered
cycl oal kyl group and R2 is a 5 Cl-C4-abkyl group and nis 1 or 2. Anobng
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and c) can be 1ntroduced into the reactor together with the
tltanlum-contalnlng solid component a) or as a mixture or
individually in any order and subjected to activation there.

The method of the present invention can also be employed for

30 metering Ziegler-Natta catalyst 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 titanium-containing solid component a).

Customarily used metallocenes contain titanium, 2zirconium or

45 hafnium as central 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



substituents. The further substituents can be hal ogens, hydrogen or organic
radicals, with preference being given to fluorine, chlorine, br onyquucgrm;)
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fornming net8 ﬁl ryLBhgnyjﬁﬁJtrgﬁlném&o%g%&sl strong, uncharged Lew s
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havi ng BROndiptemcings hydenes44 HmorEruhpy ckopengadienylzirconium
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of 45 N, N- djimd iy @A khBbuylp fardher « Spbi gl e re@ AP OepEifoeanrallienpi) - f or m ng

nmet al | oceni Hﬂé&ﬁ%nﬁ%&cﬁ?@fﬁ&@a' n or cyclic alum noxane conpounds. These

are usually & agfélla edl?fb é&—meth%i&n&%n;i)21rcon1um dichloride,

25 dlmethy151laned1ylbls(2—methy1ben21ndenyl)21rcon1um dichloride
dimethylsilanediylbis(2-methyl-4-phenylindenyl)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 Brénsted acids as
cation. Examples are tris(pentafluorophenyl)borane,
tetrakis(pentafluorophenyl)borate or salts of

45 N,N-dimethylanilinium. Further suitable compounds capable of
forming metallocenium ions are open-chain or cyclic aluminoxane
compounds. These are usually prepared by reacting



11 trial kylalum nuns with water and are generally in the formof mxtures
of both linear and cyclic chain nolecules of various lengths. 5 177 jyL 2009
addition, the netall ocene catal yst systens may conprise organonetallic
conpounds of the netals of main groupsili, Il and 11l of the Periodic Table,
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25 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
30 achieved in the reaction zone or in the individual reaction
zones.

The method of the present invention can, however, also be used
for metering catalysts into reactors in which the reaction

35 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

40 horizontally or vertically stirred powder bed reactors. The
reaction bed can comprise the polymer of C,-Cyg-olefins which is
produced in the respective reactor.

According to a particularly preferred embodiment of the method of
45 the present invention, the reaction is carried 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



12 stirrer. Particularly useful stirrers of this type are free-standing
helical stirrers. Such stirrers are known, for exanple, from EP-B)00@y 345
and EP-B 031 417. These reactors distribute the pulverulent reaction bed
particularly uniformy. 5 Exanples of sach pul verulent reaction beds are

described in ; ER-B @38 fJ aﬂi ugsésiog%ﬁq%e@dsfp{ﬁisr eyaegrmr'ses two

t ank- shaped Feact or nected jn.series and re each rovi ded
with a sti rf”e?e'é:‘r’fd‘nﬁé{)g he cPEy TP F 1 B, PEEDT9ED HE KPPYP e le 12.5,
25, 50 or 7e*ampler0iREBORRIih W0 StRean@tHod OBt AL7 prEwEs IPAVERAES on f or
nmetering catstinistusel nhe pElactralentt heacatal ysti, pédotiaxarilye unhformly.

titani um 6opkAdlidad 0$0khéh Nent Nrddte iGaSBe@ LHEHRcrNBEEAInCatal ysts
or Lhe melapaceng GORPOMC JANE 6asS.l JIRLBLLOES MG GaLALYSIS, 1

firstly sus ende in.ah Qn._iIn e reserv0|rs are,
inter alia, P egeE%%‘ffso é’sﬁﬁgdar%‘ior?nﬁcﬁefir tRrse 584 BoRsCRMH ch can
be used ar ePWWd%ﬁaWELFbu@ aﬁtlrmenrpﬁatiﬂew%raompﬁel‘ey ef seosy Qf-ilnT—% 100 m3,

C3- C30- hydr peardxampler 12 Xt W5es 50f otheSen3.Particul arly suitable 20
hydrocarbgns are, inter alia, hexane heptane i sodecane or white oil or

benzene, A%‘ce&edl%r Bh{’l’ué’%&%% | $fe O;&r‘l»h%r tOEnQéxi‘@f&e‘}orCﬁ Q%y i ;olefins

such as 1- exen rtic itabl e

pent ene opy n
suspensi on ﬁ"éfcﬁn]l}'rﬁtls 1nEQ, TSt &ﬁl‘f% ralyistc, ?13 d m xture of
sat ur at ed, éwqmam-@ozsahlgfm%@&rlﬂén@mw@ueﬁeﬁbﬁo%a%toa? weegiﬁrtmﬁ‘@a\/\ay is
kept in rmtcmu:ahz;stmeamstbé mesha lflabkre stompaams, ihothexaagd @fbypetehhescefe
anchor subkrégis1yts,biadeisdd Iy euspelaed i iglllaahlydrsshtsdt enski egssvdinc! ude

Vi scopr op 39@&4&%&&&9&&@8&% Ihee§talrrer s%@??gd'\%éé%li%l b¥ob{em S to 300
revol utions CPEL maute nﬁ}g ar L] (%gl ar fro seéevol ut.fons per

minute. The"tat Al ss?tlr(‘r;glr’lfa oca Oganvéhlocn |C§nd|8§c'har gecfef oththe 35

reservoir anWie’aFﬁ’slaGf' ant trJ(‘Fpr |a£P AhtimPTafd SEoRtEhtdtfsl y  circul ated by
bei ng conveYedurhydrrcarkeas- gaynieaesngt viliese - wierhiiaubaehosad tpbpeng
syst em baokhydtardrthensesee vy oinrterPaips, Isandnzh| depoane hiisoperposeconrdyiteor
exanpl e, di §pl aszeRMzeRE IPSoNenedbapBt BEIBHLERS., Fasd i CiHeal! Yrwetinsidd ed
punps are, tntcezo &'61@3 141@ Qﬁ&ﬁXaQ'la-Qjﬁftéﬂ@ p}'r@}léutfern%m EE%%M%Qbﬁeane

Nor der st edt Servoir from

rt ¥ u1 ab Ircu ate nﬁé um e t
0.1to5 tf"n%% Jﬁruéfae 2Py 3 c}mﬁ EPERS 1 MTsS,] pe? h r SR %Irclh]t ation
i s prefer abP¥l notAmedVed bi/qqféjaﬁ’slxﬁlrﬁ %sssatfqré‘weﬁet%}lp@d:rlct his purpose, it
i s possi Bbehydregaxbonater alia, mass flow meters of 45 the trade nane
Promass from Endress & Hausser. The

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 from 5 to 300
revolutions per minute, in particular from 10 to 150 revolutions
per minute.

The catalyst-containing 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 & Luebbe in Norderstedt. It is
advisable to circulate the volume in the reservoir from 0.1 to 5
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
catalyst-containing suspension is metered into the reactor by
firstly setting, by means of the three-way metering valve, a



catal yst-containing suspension is netered into the reactor by firstly
setting, by neans of the three-way netering valve, a 2 7 JUL 2005 13
pressure in the reservoir which is from0.1 to 30 bar, in particZﬂdULfmém
0.5 to 15 bar, higher than the pressurg3in the reactor. The three-way

met ering V%%’&s?sdi%e‘dmf Phe AL S RIYIRORR: T &S %rfr@m y_havg aplpaone,pl ug (e.g.
type 187037-/P,. special 5 caonstruction typ r @Kaemrer . Subse ue}ptly, by
means of pUPEISIRRLL FEANof -1 R HowPBberT ity THBRASSE A Ut n he
suspensi on Fe3GIr-odHe eBhT RTIHA BEGSF Y1 Y rited iee UFRCERF W1if BUFPESE net er

whi ch cont rptefdradlyyOhbhe eenlypyoneepéng nge val wgpandi8 Vo 37 &/ Kowpstiadm ej ect or.

The cat abysén$aicaii BhNgySélIsHans kaBmnsr et ered by pul se operation of the
three-way netering valve which in the "open" position is open to a degree

of from1l to 100% gaefe ably from10.to 100% .for g freely selectable tine
of preferabP}PIFBIRE Yo d“%aéi?oﬁ sPUMST PR 18P PHBTRE MY R0 100

seconds. | ntR¥rRe“wayoBeHerpogivalyle, the susnedsipayimeietiofyicedl ve is open to
a degree ofcc_bmto:'rmﬁusa:ylﬁ)ﬂ% tipy efeacabt ywia caamf(loWOméﬂ%_vﬂdrchacpnemys the
sel ect abhe thr@eGfay RECELIAPIVaTVeOENd V02 B0QGcwBceREsm & jekt.i eukar from |

to 100 seconds; 20 Ihe, Lo neiat ol VAl 5RARLBLMLP S RBLRB; i gh has
been netered 111 this_ wa 0WS tphrloug% a .fl.ow getg rp,[efe.g ¥ a Pr omass
i nstrunent FroOnNTETEE8¥ BeREUSS AV E Whedk ThE SR SO¢AESF Y Hithg
met ered. ThEC thrde9r®gy Cfef €PN ng tPall08% c r eferablyofir el 1 & d by CReanseHhf t he
out put si gnéteé¢omeflpetébbev igteeofapdefetmbietiermng od GHe seabalfiystmaan t hus
be regul abefréfermmilyogedm 1 oop.100heecohdd y St edat abDoSEH'S YHREASLAN tike

; In nag: ipr gg_tm@e%ly ﬁ%ég£9§% :jmqu% Egnsﬁggt&re a H@ltﬁeelsf mﬁ%gp@ QQV})@@'E,S for
conveyed in{)%e %rea%%?e(g?%ﬁ SE%?EO%de%?fxa {ﬁfg)&gggﬁ?%&%@s/e eﬁf‘%‘}e é?(anb;ée t he
al Ui num coRPBARTED 1) TEAB | HEP ciibc EPORAMNG™ EBFHORRIRT G 1t e t08e of

Zi egl er - Nat ecerfisal ysts or the cocatal ysts used in the case of 35

netal | oc@fe catal ysts, e.g. triethylalum numor triisobutylalumnum are
firstly inteedugmshnicnbe theargacicentanfling ahispenadehtwpitwthasheeappropri ate
mononers, theacidiah ¢hed G fTRACLhPBugh U A¥FRELeL NG RA YRR, 2211 On Of
the C2-C20-plefing, sla. LhEM: CATN! edaQlls AQ.00e pol yorrizalion can, be
carried out UNd&r cuStomary feacti ono: condi tions, gre?_eraen at flomao to

150C and prg§5$ﬁ¥g;x§ﬁ P?b Jmetered. The three-way metering valve can be
25 controlled by means of the output signal from the flow meter and

the metering of the catalyst can thus be regulated in a closed

loop. The catalyst-containing suspension is finally fed via an

ejector into the reactor. Here, it may be advisable for an

aliphatic or olefinic hydrocarbon, for example propylene, to be
30 conveyed into the ejector.

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;-C;p-olefins, 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

45 50 bar, in particular from 15 to 40 bar. The molar mass of the
Cy-Cpgp-olefin polymers formed can be controlled and set by
addition of regulators customary in polymerization technology,



to 100 bar. Preference is given to tenperatures of from40 to 120C, in
particular from60 to 100C, and pressures of from 10 to 45 50 bar 7ig
particular from1l5 to 40 bar. The nolar nass of the C2-C20-ol efi% pj Jppérs
formed can be controlled and set by agdgdition of regul ators customary in

POl YIer | 22t gn Leghng! okl I 2008 orl 4 L8! SRS MYLQGER.. £OALL (o

such nol ar ‘mass re u al so possi bﬁne use actrvi re tI at ors,
i . e. conpourfiSLRRi BRSS1PHY (éhdset ﬁ%t’c‘é]t"é’l )¥§f3“ééf?’€ﬁ'ty1 €or CaHP? chThe
| atter preveituedepothe datradatsicoacbivitio ogaenbiswticsas Ther beumr of 5

el ect r ost atgreveinar gepgs it or@ga+C30- oh eflien reakyoersayernss al kyshmrveof a nel t

flow rates(é\f@trefstfa£9£n&alrgtl%g4099e géznl@émaeﬂla pB& éﬁylg%rne%@myohgvéo 200

g/ 10 mn, at 230C_under_a flow rate corresponds
to the amouht™ %T(% f'wa kate WF& ou of tlhqot es?0 6{3 d arus standardized in
#8dg

accor dance RA%HCE aFSff‘iris‘gzo\F@rzaop%/r]i%é‘lé‘f' 35 % ¥ 230¢%9%dOfnder a
wei ght of 2.1¥6 kigg. Tharmeé tulfdovwpretereamresipongs ven the poloypntersf wgmere| t
flow rate igrddsed dut ooBOiy 1@shi Appatatiz0ctunderd tzaiighticobrdahckb wkgh 15
The nmean g %die_ﬂ@g BbgPsa idedibe beaes i@ sWat chs (5‘*&‘9 2Bt HRgk0fa eignpr esent

invention is [ |nthe ustomary r.anges. re5|denet|rre in
t he pol ymerl z?ﬁgnﬁgf% %I %éeraerneel it lvenr atno é’°fl Ch?se f‘&iﬁours
pref er abl y $4P% ﬁé‘tﬁaﬁﬁeﬁf%rﬁ 6028909‘510 e s 2hndB 975 H&P?Fcﬁl“éerlqw? Phe range
from0.3 ta24ethdgrs. 20 The catal yst-netering apparatus which is |ikew se

provided by the present invention is shown in Figure | below. The apparatus
preferably BUMNJa8CPedi dSRY Wamks( 1) 4He \Myaehlgﬂet&a&raﬂcxsstthésmem%&ded in
a hydrocar gﬂg \é’ﬂkcbm&éat&ro%v'lgeg 1Y % U&E&B’]é’ &ét%ﬁn 5

connected t

connect ed UET ¢l 0, .2 Bhol i, Yl emBLOw ocd wiih & ol |

et er| ng
val ve (4) WARE |f§°l’:‘oﬂne&cedl VPYT 8, fRFGIFERP ﬁVp%‘hgt%%/srtaé‘ﬁﬁpF’éWdem;n
fl ow nmet er X&irg @ndninepatisules) ini vhevragiget hromusperis dnheenri si ng the
catal yst20s 30 fed into the reactor (7), for exanple by means of propyl ene.

H} may be aflyd %%thqyéeimé{@?mgpb 9aﬁy§£semh\&/ethchs cu}tzét:wl%fee répﬁde&gﬂi _emesl Iof
e reserv S | I TI1I Ona
witipithe JE-RERLE SBE 2 B 3 %?Jﬁg T R

ans of

provi ded oW et

DGt he. appRReASreBLY KEAERLEs 6y FRRAFTRAT i prBsERiCl fPenCRbRL YRS |
possi bl e t csusRengadcen eavdnPSREPoR oRnerdrighe 16 oPT @ Hielaso My ks 2 Zutitow 161
C2- C20- okefstmissrercentli ncowusdiategntheeeyo hampgensousystemipooaidedotiorth awi t h
pump (2) by means of which the contents of the reservoir are
circulated and a three-way metering valve (4) which is connected
via a further piping system provided with a flow meter (5) to an
ejector (6) via which the suspension comprising the catalyst is
30 fed into the reactor (7), for example by means of propylene.

It may be advisable for the piping system which circulates the
contents of the reservoir in the apparatus of the present
invention to be additionally provided with a mass flow meter (3).
35
The method of the present invention and the apparatus likewise
provided by the present invention make it possible to introduce
catalysts, for example for the polymerization of C,-Cg-olefins,
continuously and very homogeneously into a reactor, with
40 virtually no interfering impurities being carried in and, in
addition, the amount of catalyst metered in being measurable. The
method of the present invention also has a high operational
reliability and can be operated for a long time.

45 Various types of catalysts for, inter alia, the polymerization of
Cy-Cyp-olefins can be metered into reactors by means of the method
of the present invention or the apparatus of the present



40 virtually no interfering inpurities being carried in and, in addition,

t he anbunt of catalyst netered in being neasurable. The nethod 0?7?“&.%%
present invention also has a high operational reliability and can be
operated for a Iong tine 45 Various types of catalysts for, inter alia, the

t
pol yneri zat | ]gﬁh%re o]
t he net hod iﬁU&ﬁﬁ1 yRresent mven?lﬁaﬂ & ﬁgg?ga%é? E %ixp§€%%q9§7 JUL
2005 15| AL SHYPTRE FES HATEAGURG 68O G: BB vt o5 of
such poIynt#%beﬁﬁeoﬁampﬂéiﬂ%ﬁ4y'SU|tabIe for producing filns, fibers or
nol di ngs. 5 Exanples Exanples 1, 2, 3 and 5 and Conparative Exanples Ato C
and E werg ggafdiead out using a Ziegler-hbtta catal yst system conprising a
titani um containing solid conponent a) prepared by the follow ng 10 nmet hod.
In a first ste a finely d ilica havi n mean artl

di aneter of W‘Pﬂﬁesalpo e %/0511 Bf‘g %m%?f%/tg“’ﬁnﬁxﬁgpﬁ%%& f5°% sﬁPTia%eweJreea of
260 n2/ g weSamdifidk edtwiEhNG S AlgolenR-Batus %%&V?Foﬂ%%@?@@mﬁﬁl% a ..

n- hept ane, tbtargiuh-gdonbkining Iwelidagoesenantc @yppuagapsi bylhtéeotoBl@dRinglhe
finely dhgigechasdlica gel additionally had a nean particle size of the
prinmary particles of 3-5 pmand had voids and channels which had a dianmeter
of 3-5 pm and ﬁaﬁacroscoplcgp ﬁortlon % qﬁyne of the total garticle of

20 about 1598 ISt PEFR, v TE P iV iteoseiisr 981 haings 282 hen  cool ed
to 20C, af teRriifllehdigmetelesof RO HPl ap ROWRUNOlupgasedl brP aMéJorp@rfomagnesi um
conpound, ofpdwidricgenrchteramcka wds2passd wast edhiveedriwdtthr @. sélteror6@f

m nut es, 16hg-Keaaidcey 1pEgRsCiuas nadepxetk Wdsing 003 41 ifharel per nol e of
magnesi um vmgéﬁes?l%n%bﬁ b@gdgsmi meye! by- slﬂ%l STHéXﬂHémN@ﬁv%é&r@ﬁ@a gag for
0.5 hour ang EPQ§EH% (0% amkicle ze ofoihélté%ﬁt”n a Elgfhlo&lde
and 0.5 nol *3F- g i h eaéh case " per- 1ol Pt nEgrest um
The ni xt ur e3 wAd {5¢ én’t’ Vg%tai rsbaa els gécpopad ﬁoqframe&ﬁa Phe’ 51N
obt ai ned i nakrdj & MEHFORESPLT | REGROFtION oY widnga sfietihe Frfifdeasticiereat wit h

et hyl ben2eneboudthel S%esThei mixtsnid dapr etictedvas O%PC afdred Satnih2bEs varich theb0%
strength bycy®lddracsQlout | odEt@fr Wwhiani mmﬁleftersafahé%&ﬁeer ighou@thybbeszesie for 3

hours. The éﬂél&@%@%&&leﬁ% oRRR2T 5% g, cff% wﬁ@waécpaege@y

filtration and only 0.3%

by wei ght of" Y?tan urhxwfle?r ac%eeo %ge unt% hy tt§ﬁ| ﬁﬁ}%{éh%élpl‘ﬁ i §oT’?

conponent a?d%tﬁﬁﬂ|%%§§ 4@0 of ethanol per mole of magnesium w
25 stirring continually. This mixture was stirred at 80°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 subsequently 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



3.5% by weight of Ti 7.4%by weight of My 28.2% by weight of C. 45 In
addition to the titaniumcontaining solid conponent a), triethyl ?yunl%q?
and organi c silane conpounds were used as 2 7 JUL 2005 16 cocata thU 0N a
manner simlar to the teachings of US@A 4 857 613 and US-A 5 288 824.
Exanmple 1 stjrre el r i a 15%:by wei ght
suspensi on Cso?é\t%g%%fén%rlgm%%‘gx]?g?n%ﬁﬁ{\ﬁ:aécﬁg gggrpg%ée%l g;s |é% white oil

(W nog 70).Usﬁﬁ§ §3§pé?‘|§i"ﬁﬁj \Hés'Acrr’r%g? #%d at a rate of 100 kg per hour via
the attached punp. The three-way netering 10 val ve connected in the circuit
was oper at ekkaigpilegian open tinme of 4 seconds at 45% and a closed tine of 1
second at50% The anpbunt of suspension nmetered in this way was conveyed via
a flow net n o] n..ej.ector,.oper a g/ h of

propyl ene A a4 EShFT SRR LCka B LA Ui BREL SO LY it reactor A 1s
pressure whitPSRELC8. 8T pHte HiiGRBF PRSI PBHAL PPnS P hEd FATRGEEN S af ) ol “Pé4Et or
was appl i edetlo (Haogt 79y edrhiss seppenpiemidias) ohrcolatady agf at raee 84 al uni num-
per netric 1@ xef pkresbur prigpythenet {é&cidk gplimpof The esirge-apy| eeegriargd 0. 1 kg
of 20 isphpuylvesephapytéeh nef hoxysitans: RRIs BBEFL€ed AL i®ly Bhespen RrigRY bene

and hydrogep as jmlat, "pss 160 l@&?ée# L e %?D&'”éeé’é a 14009, e%@n‘% ton
of fresh pr(gpy ene were netered.Infto,the 0 ymerlzarf on rea? or. Propyl ene

and et hyl en?t \@IS2EBGHeR JURGRISS quF’S}Jn%r”\’aé’eg'aﬁnﬂ‘é?v‘? JaRdPt FBNE, MGteEE.

t enper at ur eaRthdfesr bysteans 25 2RAPIBEERK iaPeTabee Py a4 akddRephiger eRySie@ence
time of 1.8idourescontheuperly opersted .t mf bpdlymerdfzathen pregptceneaet hyl ene
copol ynegs opt i wed, whogethay awist Bat hgi giaandand eyt atd ams E@Iyﬂéheization

paraneters pLESSL @,agngpﬁgfl{gbenc@,t lﬂﬁ@is@{ﬁgﬁhmﬁ@séf. Table | below. 30 Exanple
2 The procedure of Exanple 1 was repeated, but a higher pressure and a

hi gher tenperature were enmpl oyed. 35 Conparative Exanple A A 100 1 stirred
vesssel wasi®RdGEdN t b B RELYT hetyhte 1 EdEpB B ichéon of fresh

titani um coprerydieng $0}3 kaomednénesh rengrvilenedi and W-lodga70f. The cat al yst
was fed dowwanayhy sopassyafiretd0xgdsildre geecketebdeaton st akéeld at t he

bot t om out | gtoBfichBead@sSisRlrodési B RoNAUTR skl PBgRia &Y Secandeméeh0sad
posi tion) anfg g I&B%%%é@:gic tédt}ieggf fﬁe? G 1@%‘&&%@911%&%%&' PRy, angl conveyed
into the realcto Dy, means o 0 g of rgngenf. e gol nerization
polymerization reactor. Propylene 'an hyléne 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
0il (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



conditions correspond to those of Exanple 1. It can be seen from45 the data

in Table | that the reaction paraneters (cf. standard 2 7 JUL 200p7 JUY 2000

devi ations) are subject to significantly greater fluctuations and the

pol ymer norphology is significantly cogrser. Conparative Exanple B 5 The

procedure o i 301 | zat | was
e Y B@g} %ﬁed@‘%? g%cglg\?"‘%f rﬁ%%%@gy ?#%%J}ﬁ le%LcXtHEEbEsa driy’

carried out at ' . ours, e particle
mor phol ogy Bt &% YPEF y"UdiSE WndP eS* Pt SO Y BRF1TTies >4 M), so that
the experinent had to be 10 stopped. Exanple 3 The polynerization was
carri ed outCasgpadescrvebexammieEBanpl e 1, but 15 no et hyl ene was i ntroduced.
Conpar atiye Exanple C The pol yneri zation was carried out as described in

Conpar at i vepy,2 I@e@r@gw &5 QoaRa: SLOYVEENG 1Was &Qgrpy%fgd%ngutch@h@ressure

and terrperatug}ewe .altered. This experlnen t oo ws _t hat .

1 gni 11 canthSAEAERE L0 AT SPFOASOar et ] PRTL REC of beesQ Rheh PYFIOMy t he
conventi ona? 1e6d hopss EXdifpIPETE1The TRIRNCIGPE BECTDAMNAY FCREEDr INF t o

t he presentthaw ¥ iodnparisicrespedt eal) , et tharetak| expaeineattahydt toampri si ng
rac- di netbyssbgprerdi yl bi s(2- met hyl benzo[ e] i ndenyl) zirconium 30 dichloride
supported on silica gel was used in place of the titaniumcontaining solid
conponent a% anc&r‘ﬁr;t(_)i organic silane was introduced. In addition, 20 g of

i sopr opanol “HEP ric ton of fresh propylene were netered in. 35

Conpar ati ve Exanpl e D The procedure of Conparative Exanple A was repeated,
but the neThe Imdomerdatlgstwast cExahed ot wasdasedikardl ito Exkinphe hadut

i ntroduced. n2Cthydlenkydaogartqeetuceatri ¢ ton of fresh propyl ene 40 were
netered in. Only propyl ene was pol ynerized. The resulting propyl ene pol yner

di spl ayed apn_i d jon of coarse particles in the screening unit
(particle s?%ﬂéﬁ]agfe%%g. eR ({';dati ve Exanple E 45 A 100 1 stirred vessel was

charged with a 15% by wei ght suspension of the titaniumcontaining solid

conponent aYhe rPedymesizayioywazEo@srried iyt @A AB§CTEyed Tiye Comparative

cat al yst 200Bsanpiiend, s bspernsiathyeseceay eyredtoduced and the pressure and
temperature were altered. This experiment, too, shows that
significantly greater fluctuations are found in the process when
using the conventional method.

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
A 100 1 stirred vessel was charged with a 15% by weight
suspension of the titanium-containing solid component a) in white



downward via a valve installed at the bottomoutlet of the stirred vessel

W thout prior circulation using a pause tine of 2 seconds at th;ﬁ%pLiZQ}g 0%
and a netering time of 10 seconds at a 5 setting of 90% Underne i
outlet, a m xture of propyl ene and etfylene was pol ynerized under the sane

conditions a n t he val ve .becane bl acked and had to be
o oot i | RaagSt TRl e Rt abEs CTaa DA RE BT o b BB RCHo T am] o

5 Exanpl e Foupyarépeasedl Urider ianapblpiistcshai bpohan dftlethet theal yst was
suspended istipregdyeasel ngitdaaitoprwbr teimulatidd Tadrie a pbekewt shwwst 2he
respective sl 8r the $QSARG DY¥Cat@ NP alerl 8ganihd ir aNDEBESN®S at a

nmononer ( Sg é’e%%‘%ng okh§os pqhycfgqrnleg@f,l%dg Yut BX2MPL 61 sleure O:%n‘E?egyA C and D.
P

ding t t i
e Lhbre S S oNREe e A fe o gBgha U 8 oFEsHlre 20 anc

t enper at ur ExETPLENS - péf‘f@él‘féieslvﬁévalféﬁ‘?%hl@ﬁkéﬁ a1k hagbltpne sC HTdithed,
det er m ned dfitexi deesanbaysit midbhite8) tIBS experidén wasl€ltoppé8. 19 in O' O M
000000000000 Oto Or Omr M111 Or k OOOOOO0OMOTrr 0 m
oOMC 1&%/)\(7,?21L))leq50Noln000000000000 0172 OMOLn'i mXC

00o0 oo WNOd d ti a0 UV OIlnaOO000000O0OO0O0O0
OOO'OMO -1 mul 10 kd Oroomm'--1 WN'.00ION HUO"'" 0
t0 0 0 O ORFaPRIe030’Er Fepeayed updey 'analggpupnconditiansy pptythe

catalyst was suspended in propylene instead of white oil.

15 Table I below shows the respective pressure, the respective
temperature and the amounts of monomer(s) used in the
polymerization for Examples 1, 2, 3, 4 and 5 according to the
present invention and for Comparative Examples A, C and D. The
table also shows the respective standard deviations for pressure

20 and temperature and the particle size distribution of the
polymers obtained, determined by sieve analysis.
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.V r =1 ::3~41HQ 4 NN'Oto+1 10 NOCO O H* ab NIt NEil"--
4 Olnin NWd d )-1 m"O} N'ONC>1CAr '"HIin N.--1 OQDJUE200
N'--1 C; C; .0%44 EwO0O0O00] Ejt 4 a) NWP, En EU1 0O A0O4 ai -- n
nnnnnnnnv27JU 2005 20 W&laim 1. A nethod of met ering
catalysts into a reactor, where the 5 catalyst is firstly suspended in a
hydr ocar bove icnhaamt eservoir and the suspension obtained is kept in notion by
stirring and then fed via a three-way netering valve and an ejector into

the actual, reactor, wheE %h&etﬂ% SHEPEfgétos“ 528t ! P%%cgcotzhewh(éggalzxét i~
firstly di'schar e& Pr om the rtasygr VoI I means of a gdunp and conti nuously
circul at®d by YEENYS thirs sﬁBﬁB?‘b‘i‘IQ/Q/iJé‘ hBYERPERFRALY TRefef FRGE VA Ve
within a cl osehd phpi AgsESAIian potahred dsekepitr insdsiaqudnt EpisEing mpd
pressure in thhenegsedveids avileelgay rmeidtihgt ©adle béxid hingkgectbhaintde

pressure in thed gachal AdubddienyaeptiMUgies!shspens VA QBitandihherguispensi on
into the reactor W ter i ch the thr

ia,a.fl . tro ee-way netering
valve and vi & FeAquRRelT T o Par B e SRl ERe T OP e O St
three-why met & IBVGPy AP eSO MouRl fe hfdi Laded| BY nBREYEi9aitht1, wherein the
contents of tlRuspensiee Yieseyheoithraeeway matesied vabra Oithio 8 ¢lesed per
hour by neangpigfing puspem Xo Aheerbserasic| asubBdquentlaisettiag 2, wherein
the circul ati gresdaref ik hens disepl8ipfwitg Rt EFemM ©SERWOBD bar RNGR&Y ed by
means  of a maSs,f LW gPé%ure“-inAtHEtP&ath%sr_ %lng' Qﬁgblcgbn%m{)fg{l E*/a' m 1to 3,
wherein éhe pressure. et_In the reservolr |31 romO0.5 t.0 Ea hi gher 30
than t hd° pressttEOPHCIAE HEARHPEPELON HEthFGCas ot simddd & AhgY oFeS%i ns 1
to 4, wherein VHCHpgPBRECLS Hivh Feyea-thmatesd8pyvahio anfe Vépedtor. 35 6. A
met hod as cl aidmuisitmeamye péctogirabysplilse dpdanatieanst ofhenmoghop&negl er - Mat t a
cat al ysts basethree-aayi hététimc@atiaeni ng solid conponent are netered into
the reactor. 7. A nethod as clained in any of clains 1 to 6 by neans of

whi ch t d.on net : i nt . 8. A
ot hod 28 Eral ha R aRe Pl 3 (PR TCSRERL) e T GhEe" SRCLAL
entlire reservoir are circulated from 0.1 to 5 times per hour

by means of a pump.

3. A method as claimed in claim 1 or 2, wherein the circulation
25 of the contents of the entire reservoir is monitored by means
of a mass flow meter.

4. A method as claimed in any of claims 1 to 3, wherein the
pressure set in the reservoir is from 0.5 to 15 bar higher
30 than the pressure in the reactor.

5. A method as claimed in any of claims 1 to 4, wherein
propylene is conveyed continuously into the ejector.

35 6. A method as claimed in any of claims 1 to 5 by means of which
Ziegler-Natta catalysts based on a titanium-containing solid

component are metered into the reactor.

7. A method as claimed in any of claims 1 to 6 by means of which
40 catalysts based on metal complexes are fed into the reactor.

8. A method as claimed in any of claims 1 to 7 used for metering
catalysts for the polymerization of Cy-Cjygp-olefins.

45



catal ysts for the polynerization of C2-C20-olefins. 45 2 7 JUL 2005 21 9. A
method as claimed in any of claims 1 to 8 used for nmetering cata }3uisfpr
the pol ynerization of aliphatic C2-Cl0-alk-1-enes. 5 10. A nethod as
claimed in any of clains 1 to 9, wheréin the catalyst is suspended in a

| i near or BbranshestHcd G20caathediin anylofAcheinmod a® €l aseddfom meterahg
claims 1 to 10@&1%@&@ forethat gbMaledisS as UsRESEEM jighaRiePYl ene. 10 12. An
apparatus for rlggkciatear[ sts into a reactor, conprising a reservoir in
whi ch the cata §/ °TSTSuspended in a hydrocarbon and which is provided with
a suitable stirrer and, connected thereto, a piping systemprovided with a
punp 15 bylﬁeahsm@thmla@hcﬂ-hém%@ntremny of eheimeslertpoPr wherei rde ated and
a three-way netgtangtvalsveuspendled Srcanneséer owibdanchud t GBIC,pig@tdie [iyst em
provided with a flow nmeter to an ejector via whi ch the suspension

conpri si ng, he catal fed intg the.reactor, rein the piping system
whi ch 20 ci #cu Ci%é—iscg% ants of. THe resgrb%ﬁ r1 IS 6rsbv‘i’%eer W %?? a nass
fl ow neter. 25°a'3®l 545 1546“53‘3“ded in propylene.

10
12. An apparatus for metering catalysts into a reactor,

comprising a reservoir in which the catalyst is suspended in
a hydrocarbon and which is provided with a suitable stirrer
and, connected thereto, a piping system provided with a pump

15 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, wherein the piping system which

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