; e3eh shhhi T nkr 607323760052 0732/ 00052 Metering of catal ysts The present
i'nvention relates to a nethod of netering catalysts 5 into a reactor, Wnere
the catalyst is firstly suspended in a hydrocarbon in a res an
suspensi on obtained is kept in notion by stirring and then M@MWH mml
t.-hree-way netering valve and an ejector into the actual rea

the suspension containing the catalyst is firstly discharged fromiihe
reservoir metafyrmﬁé 6t YFkPp and continuously circul ated by returning

t he suspension via the three-way netering valve within a cl osed piping
system t o t bRe @SRl Lnventisequenatys S ta RgtBodIEES Tditer Lilg tdwtallgses voi r
whi ch is isromg. alrtetac%grb%éyegttﬁé tham e ipr essdN g sish8fadLaGt @r and
e Sont 4R dadidhy 28 g'pe%etr@s& ;&%%nmﬁemo% blgalfar A b i fl oW

meter whi ch &
G ector by BAFSR dPoFhLF IR ABor o o Ar BRESRFSHePSFFFEPS JRYES The
present invendiam ef]@lcttﬁérlfm%\hheeéc‘alhaht;ﬁ@ﬁépﬁs wherein: 6he ngPSMENEAPA| yst S

whi ch i s sucbabdimingnthe edtadystodlst hirgdlyy déschratgesh fobmCZheCAfeselrebins.
Pol yrer s 19f bEZn&ats drehi pems AhddeoRt eaiRd yD¥ i k&6t &P BgS Le OININRT LAAL | ON,

by pol ymer i gk, o 4 Jh wg moéﬁeec@g# km&%r&gbyomez@tﬁm abylo%lé%pens' on
poI yneri zation, or Jb ner.i zation The gs‘t%mn%“%a“ on

ha
is usually EéPf?%cFy)é& P& SEPEYD tr sth%eg léen tséetta?%
cust omari | y iBokke |r§'€§ré{°ttft‘§}ﬁq5‘rn;§oﬁ¥%ﬂ‘ rﬂ g t8oP Y PToMIGRERL th aafh t&€gani c
al umi num coppesswrearidt &heorepatior enfiavken GPpsinOBILY ERNBradugry tEe- A 171
200, US- A54sBbgefiditn WBtd EhedRad248) . vRola/ fans 0étdZ wEIEhotefime scahe

however, al sarbe-walt dieRediRy WRANENBHE Z3td QN dblvhSttdin @l;dc@ér Bt pullgeene
CO”POU”O'S Orpgﬁl\é/{@{ I FALhONA AL PREG - J&%E% Fng AR1APOr tant aspect

here is that e catalyst used I's netered rnto the poI yneri zation 35
reactor in an efficient nmanner. The known techni ques for neterin

finel y-divi d68 E’éﬁ%ﬁ%tl§V?B?1Q%éu5FEﬁ€tr%ﬁquﬁeéf an ARRFTEEP ARSI P e %ﬁﬁéf‘gy
been est #§ icehety$tr whdchdes . sukaplei imkeye aldahnfeuddiedpohprenigaéiancount
of cat al yst o40cglaglopandimiss whi ch have taken place. Thus, nodern

hi gh- performance catal ysts require particul ar hom)genei ty of netering even

| the case 8h ROA lo2ERUS) S—oﬂ.%_f'fnsdec\é%l 8RB rwfgednﬁ o, %hgeta' ysts has
?:

al so made |t essar ‘% ctiv ts to be

i nt roduced Pﬁ?&m‘?ﬁ’ezat%{)’é’esgyl%o 4?5183 ¥ ?l‘&%’foé“eﬁ*a

0732/ 00025 PotymeEiAatded) esPRLIUSPSBE 10R PMiYHGEL 28 19/ (08T PHg cat al yst s are
pr edoni nant lpplpmeeikzamioa foenitde ggsdebase ihiecholyrerdizasppn oby ivsuelly
conveyi ng neapgiéeeaslt ¥iRArthe Widy o¥ Oh Untele@rmAttd rdatalfet reaidtor . 5
Exanpl es \mlc%taaar Ht b pned aartetwfumwinﬂ@@cgdllmdcbﬂp&%ﬁ 0aQ25 137

and in US-A § ? u%ddhﬁﬁlfnf ogl -Sin 9&‘?&< f eeder
s g S e SR R e

r éam whi ch
conveys t he PO3¥PRRSin 2n?@‘9ﬁ§f%%’%\&a@r' ROYIRVes s 249 AnPARP t@fmﬁﬂl RY et hod is
the fixed v@odgsenizathieonf witkertheTlriid hésmetttadl@gﬁsemnﬂha@r at | ow

out puts or fpodhméad £d ivin-peoivie tietially cbiEl edeshe An ofmhatantpespditlihers very
llow and the ﬂ%r Qﬁ@éstrt@réattaws@etgédyl@em@md ihBoadihl tdARmek Dz441@®nl5 case

of cataly. bpglﬂil |ggf§g% M tunnbpere is the risk t?mt t he catal yst
y

w |l not De su | cientl qui c I'Str1but ed hom)geneousl y in the reactor,
whi ch can quickly lead to | unp forrratlon when the catal yst activit

hi gh. A furtHher kBpeRdieshnigees i MetrRin% fs‘é‘&llbfeﬂ’t‘é’dje@étcéf'—?&’s%%%én5| on
is that 20 tthe paepdnsdtionontecprivliefindchaeagoestiy bern feisthpblbshad dprt he

netering veskehddsopsamndft Bresetidchgiqted hid pokt take ngcdevt cef tdwadote

has to beypdiehfm &%B'dﬁﬁ@h'ﬂavea\tﬂcalk@}xh ta@arﬂahs Ofoder¥et €ri ng met hod i's

t hat descri I

bl own into ttyn%L i3 égf‘gr“?%‘cg 'l:gtaiﬂ:f r 793%8\%531(;%{% T@gngﬁwcﬁﬁ the
di sadvant agé“ettﬁétmgu%‘éetrhﬂﬁ ’éﬁ |°tf| §’§ ]gf AAIPEG e e deVR BP‘P gact or
and reduce tetagipeens q#rtééifﬁt‘ti% hsfs @Héom“eﬁﬁﬁﬁ@aﬁWhﬁﬁl%\% an
adver se eff gartdnlineacdvieviayakyatst e béfimirodoypedf iB® tthe puocdsstin a
system A48 Wdfaeanfossikiblet pahsed 0 Neter the catalyst into the reactor via
a |l ock system as described in US-A 3,827,830 or US-A 4,123,601. However,
experience has shown that such | ock 35 systens, for exarrpl stens havi ng
ball valves, are difficult to operate reliably over a prol ﬁwlﬁ mﬂmlmﬂ in
conjunction wth inorganic materials. Typical wear pheno

alia, |eaks and bl ocked valves. This is associated with incre&sew:*

mai nt enance requirenments and high costs. These netering methods, 40 too,
convey the material in portions, with the abovenentioned di sadvant ages.
DE-A 30 26 816 descrl bes the rret erl ng of a cat aI yst suspensi on froma stock

o o o, o o o ~ a A r—- e M o .




Sui tabl e i nopgani g7®xr0eesare, in particular, the oxides of silicon,
alumnum titaniumor one of the netals of main groups | 35 and Il of the
Periodic Table. Particularly preferred oxides are al um num oxi de, nagnesi um
oxide, sheet silicates and especially gilicon oxide (silica gel). It is

al so possible to use m xed oxides such as al ym numsilicates or nmagnesi um
silicates. JBTHHE 206y Siﬁ%&l’ﬁﬁe%?%}?&@":ﬁ QG pPOTTS- Wa B MY frésent on

t hei r surf aBPEedopHingnkay cbased o | POFPARNIGSA AGVIRRINRISY ¥HR ATt i on and
partly chenmapptdprilksendonveying means ofeddsdrorgtt pruiiars voTume welteentont ent

of the inorgabbccHXirdacean. be reduced or conpletely elimnated by thernmal

or chemcagl treatnment. In a chemcal 45 treatnment, use is generally nmade of
customary dgsiccants,such as .Sid 4, .chlorosilanes qr alyn nu kyl The
water cont eREeTen Fplifndy £8 efei GG LEE LAY e ALY Y, Bod
Preference 0 8% 13778208055 & 3680 1804 t dPu¥RHER dh A1ABLEaFRRIEXPEe in the
f orm i n whi dhubleichechnfieedsmitajkesbpei triginise of wa t $rslitmehyed hsuspansaonenf . The
magnesi um cehpotaichlyed fhem ianaegaprcinxdndy ayergtafiemalbhyobglpriseent in the
titani umeophasdd NG 26l hdc£aHERReNELAdant Fhibh ey 2hkhabsddidTof- int® 1.0
mol, in parijeul &fcdOMmrfle 23idhddant 0L ’ogftnﬁgem&%%)‘i dt%% fﬁ%&e%%ﬁ\és
present per go%e offe |dnorgﬁ1cho?é| . 1(9 urute grm)’geﬁ A 1-C8- al kano srsuch as
met hanol , ePhah®t *&§98F opanoi PaSs E?o‘baﬁﬁﬁq Rt ioRE $8%. BHERLS) ©

t ert - but anoh19h STARALAAE| PrOAURSINASEY  the H‘é’ﬁ@’&ﬁo?f 9ps6st BAB| heppr is very
2- et hyl hexahoV and rthet precessheapothas eeagddar bkl ypsated Innaddit jimmepanathen of
the titansusngendficaitagysos ithvaiagpaneidh actiPiey priece is ghe/aiskotAdt USi ng

et hanol . ThengidaH1y@CcoDi Al it BeSOhELL CQMRAPEREi QAT REsPF BRAIRd by nethods

known per s I of_s s .al.e.d r [ in EP-A
45 975, EP- %"ﬂ@%@’,"%ﬁ o 8%‘%%%%&%9 Eﬂ&%f??gﬁo%‘?l Y A’ié&iﬁé dére' (s a 4
857 613 and TOERAEPH BB HNe ARFALYBE AT WHEHN 1P  DIFDEAATIEE Y 240 s
preferably EappreNantadsuPt affterdngn? niRidwansednaatalystnenapensictn df| yhat

tri al kyl &0urrheurstdlystatsncerdmasindsdedradsest gpethen fdlilchewel alfkyhegroup i s
25 repl acedmbyefinglvieasyl gdays @andbyhé dedtdganoft€iy po@tiexiipldeviye
chlorine or tQepgEdte nhBerd!kyladyuabes dBhtikgahdigntical or different. Linear
or branched al kyl groups are possible. Preference is given to using

Lol B OO Mipae Y BB N Y SO G b

triisobutd? aléign MPECR] 83t31 £69ni Hehe ortheeCRYAEY S Hyl BILawh niificothl xt ur es
t hereof . Apaeactoorbyt meanb und mirmrogepomvelyer, etleitd methddnbas ddwpounds c)
such as nongfigagtditiadle @haPOdutstaatioNaduamdibosy|of Meirdgen IpetCanReXyhé C
anhydri des Qpa£as PN kea8Sd & paktPaKE ARG re CLH R mBhEROA S tnbgclones
and Organopfégﬁghﬁ{&ésfﬁngdf?égﬁaé‘%%‘f' ££%h Ct%@%@géi ean%e@géaéé i 436 a§f
further cocatalysi. e“el €ctr on donor conpounds can beé Tdentical tTo or
di fferent3% & ﬁ%ﬁiéa]éﬂsécf’yﬁﬁerﬂ'onor conpounds used for preparing the 40
titani umcontaining solid conponent a). Preferred el ectron donor conpounds
here are or gafvsther possobpbitydssotot hetdortiel aafd)ysR1i8td (hhR2aptdrn ( |
) 45 where Riaaselddlenlysean & ddisttepeatimnd-are, &zctssa 62- C20-al kyl group,
?315'0 E)Oar- ”}%Ebﬁr%glzcay,@o(i?' M&e\%frqugicﬂ@fféhdég}&ab”%%Mrg&?gtsm'1to%§<ed by
C6- C18- ary -Séfig?ﬂ%'- %%E" JP%% ,Sg'%fggs Zh?vdlgﬁt Pégg ‘;’)érlq' 1 f f 8?%n‘glféfnl§ ut¥et2ach
a Cl- Cza- al RPPERFOHF AR 1% P¥en a prglongedoperiod) i GRNEPBFEHL Withgi ven to
conpounds i ANAKRERMIRMALEr jaky . RYPAFRY | VAT pHepPMENEG-aney Eohehirdidd

cycl oal kyl ¢eekp @ami bRRcked avdblvek-CRhas kid agisoopaterd withsidcxrased Anong
these conpowadateaidd ¢ehairdmititsOandBlidle cd@de. Ofhese metering methods,

di met hoxyglj 38P" ObWey lkABemathMBINXYHSODYNY!, | G0k O $bb3Bfentioned

di met hoxydi iSobyt IJISaI Ie%ne, di met hoxydi cycl opentyl si |l ane, 10

di met hoxyi sOpiropy N but yl sil ane, di nmet hoxyi sobutyl -sec-butyl silane and
di met hoxyi sopropyl -sec-butyl sil ane. The cocatal ysts b) and c) are
preferably BEed 86 udHbafeemitibens thharetardngt ofi @ Fahalyssf SEIRAASAGM fr om
t he al um nurfreanpoatutkbzohe inttcar mixingndneeviatanvailvecobastrurgisobi d

conmponentaslofi 8hig oPp0itdnl Ot SHEchmel PLEH T, CBh AL iddHR1Z0Wheh OcDQalveand
the mol ar f%%'liaggé 2%%19 b4 Oh QN LITRANN G e 19 1 LSl B9 Ode@{ﬂneﬁomound

c) is from ehis' 1 artlc&gllarfroglo:%fto 20.8:%. Ihe

titani um coffaPRFRg-SHMME BBRPRREAPLSE) O the RPTREHE RASFpob 1) %8 e he
general ly used el ectron donor conpound c) together formthe Ziegler-Natta
catal yst system The catalyst constituents 25 b) and c) can be introduced
into the reactor together with the titaniumcontaining solid conponent a)
or as a mxture or individually in any order and subjected to activation
there. The nethod of the present invention can al so be enpl oyed for 30
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O Z. 0732/ 00852.1d782y00882p!l € hydrogen. Apart from such nol ar nmass

regul ators, it is also possible to use activity regulators, i.e. conpounds
whi ch influence the catalyst activity, or antistatics. The l|atter prevent
deposit formation on the reactor wall s a result of 5 electrostatic

charging. The C2-C20- ol efin poly enerall have a nelt flow rate (NFR)
of from 0. 13804 ﬁm}%&ﬁlénn’f}?f ﬁ?nﬁm T &° f‘ n?‘bltzabtlﬁ 505 rtﬁtﬁfn"?ﬂn

230C under actévaprd oF Paybially Eesivieted fag@lyate sinceedppesist t o t he
anount of pdbynatiqr éxeqdently aicchlie.test apparatus standardi zed in

accordance with 10 1 SO 1133 over a period of 10 m nutes at 230C and under a
wei ght of 5211615%%%'&%@&@ 5&@5@&@%@%6% Q:e?rféb%méﬁé whose el t

flowrate|§ % Zt[ Ote d’gvel n ng E 15
The nean reSTARACE agl%gs I l‘tahe r@ggtl CTAR A \?Bl%h ‘t‘hé“e f’ﬂo%l "fet[eﬁé'ngr esent
i nvention i §25ppY3t igte Pnr?%é?%us%n%ﬁ%f‘sr a’lﬁgﬁgl‘:l’l’ﬁé‘er gafatyite usefeSakn
t he pol yner bgainrpdce@2corpimiqisilysand eveny hhwogenepusilyoan®e itheo 10 hours,
preferably ireatber r amgembtermdy 2t @hé dwidlysandhowldaiccueubartiat veeyr ange

from 0. 3 jte0 £dwhOhhiri t4@s THEe CeHrd i %Al 1 AES HNTAPPSF HrldS sWhikd: ithe | kewi se
provi ded by hQSnProefS%%kahg%%ét% §?51§@Me' Quﬁégféer‘ IQEL.PA%r Jheappar at us

ferabl ded
e B N

connect ed t NELBE 2 MeLSTANESESHETeMPAEDIHRTARLY £09%9F POYLiRG BAFASs of

whi ch t he chavingslaxget Beal es@rangias, astnes recpesiencaidsashbveethery netering
val ve (4)1smprohousceaDrieast ecowisa ia buech heladeisphng csaisthavepanvadiedsel th a
flow neter E2ket® S et PbndBlretiabiiGh dnldeopesPenyy aRseonpri sing the
catalyst is 30 fed into the reactor (7), for exanple by means of propyl ene.
It may be advi sable for, the i n stem which circul ates the contents of
t he rgservm Ve F’ﬁ Ve hft?“a‘&papﬁt &rﬂtﬁ %Pﬁécbrhss&?g’lFﬁﬁgrﬁ¥ Sh"E8'be additionally
provi ded w BAIRLEHRANELIYOoWIREPERd methodnofTReteriRgdcfalysEspiRi®® i nvention
and t he @Maeattsr] iWewmestherotiadgdtbys t fiergilgsenspendesintinoa gk ciarbon
possi bl e t o innkr pekrerodat ahystites shieperxtd®|odthdhed his PeipyMEA | HdH ilcon bef

C2- C20- ol ef lsrtsirrmg?tartwquéhyf@a\du\aeaytnﬁé@%@eaaéémgﬁmwer@ﬁ&tam with 40

virtual ly n% % frfﬂt thE”Q&‘ELLah ?%a@@bf'g rr('at_LgdH;1 8y ddition, the
amount of cata % el n Ee Uj[' T ?fge 08 o? t he resent

i nvention alcS8tALRing m%&h%b%]r%ﬁ‘i dRaf T &Y 1|SFP T an BBe 84 for a
| ong tine25 #5 yapppf @ypé@Po?n%a{O&Itygt‘%us’r]d’r ClFfﬁt‘b"Pt%ﬁ iPy, referning the

pol ymeri zat ismspehs 3% @48 thefimzecanybretetiogedalve ovithdot ar sldgedreans of
the method @fipihe Pfasantol tNeNtdsRtveir} heurRpaeat s wfttlihg prpsaaure O Z.
0732/ 00052 13 'tHélef@éé}J%lIh@hI&?Lﬂ t'f!i?gmh@@&@ ¥0ChSr tﬁ%@kygﬁéé @{e m xtures

of such poI ners.are rtlcul i e roduci.ng fi.l ers or
mol di ngs. ess rES: e Fea oryfn'é %HQA 88 9P rl‘lx?rodu@n hle% Ato C
and E vver%,p (?‘é‘lsPF %Il%rtttl“ﬂigl hBe £EAS IreYl"Naet tfa'o(‘f’at“SF hs‘f ERe t%fng a
titani um corfthaPArdY mﬁedléémtanﬁ) ViR eapaitoyésbye"t“héjle&tpév@hg?uﬂ@enet hod.
In a first sipepatiod iofelthednew daernsithrea-wet meserngg avalyan particl e

di aneter of 30 um a pore volune of 1.5 cnB/g and a specific surface area

of 260 n2/g 'fi\@sm@gmd(‘%g:‘ WhEh @esﬁQJtUtthQnQ:ior{]-isnpPQtféﬁI:&ﬁtyyhmnﬂ umin
n-hept ane,q ek &:; ca'E%l ﬁﬁii’% et oPe({ eoJ.% L02. The
ﬂaﬂ a4

finely d|V|éne a ngan ﬁ\?ﬁ S|ze of . the
primary par tqZCF@s &F ?3 fid ’C‘ha’ﬁﬁéllgu c RARRAE Qi anet er
of 3-5 um arfd- §2mﬁéi<oéc%'pﬁfb @aébb?‘ﬂftﬁyby’reéﬁﬁ%lyoﬁt%'ﬁél‘al 9n@st FEFk of
20 about 15%s €hbyhens upropniesd, ri-bdteate 95CHenttend, ni+hexese ant-hapeeneool ed
to 20C, afteyr whbebhedd), tdspeeishey ¥hgleadpPropyhasedo®nbhaeene ganonagnesi um
conpound, 4 tﬂ%u@éﬁé?ﬂ@ﬂe Chiyr téan V@ﬁ-c?@%‘i"e‘thté?s tttg%dmtettee cd%ftt-ﬁt 8P the

m nut es, ereaC|on aduc X W T, m% eth er nol e of
magnesi um wh1°&%32 JSltléranrtlﬁm o enco% je8 T ln a?glcuwaé s??%e at 80C

for 0.5 houﬂ4aﬁ@p-§&s£éaﬁe§ﬂq*y aéd?rf*k‘é"tf’\ﬁ 1) ?S%Fﬁite'of:‘ltqztoa 1¢pfs such as
t etrachl ori de 4ahdutedienm| lob-dexadisney| 1 phtdrtagiienei n each case per 1 nol
of nagnesi ura-ethelbilerien2e nvabosndrss(Gemetly kitdeneed-adrik3@Entorallsdiour, and

the soli d49b;ty@1aedoté\ftdy SubBYadaforborhehe b -pfiheAd omaaledt ai snager of
times with gfhyl gn;egtedl ];Q iefujtsl_lﬂgxﬁ?i. eoroduct was extracted at 125C
with a 10%stre5gtb % l‘#n% 2 L{Flon 0 tltarsg Pmtg orda(t)cel O{é_lge in

et hyl benzene' 5P 13 oGP Y XSFEHTRE S 'O REHC EEPSPSPEE R f rom t he
extractant by filtration and washed with n-heptane until the washings
contained only 0.3% by weight of titaniumtetrachloride. The

titani um contai ning solid conponent a) conprised 40 3.5% by wei ght of Ti

7.4% by weight of My 28.2 by weight of ClL. 45 In addition to the
t| tam um cont a| n| ng sol id corrponent a), tri et hyI al um num and or ganl c si |l ane
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35 6. A nethodzasogBayoedsz2n any of clains 1 to 5 by means of which
Ziegler-Natta catal ysts based on a titaniumcontaining solid conponent are
netered into the reactor. 7. A nethod as clainmed in any of clainms 1 to 6 by
nmeans of which 40 catal ysts based on ngtal corrpl exes are fed into the
reactor. 8. A nethod as clained i ns to, 7 used for netering
Catal yois i GFabRc IO HRr TSt oRnr 2050 BRiSuReR Eea o Fatly vac (s BR 00055 21
9. A net hod fatsty|agife@staranyTher pepgpes is tsyigabiedfqroPrapaEiihg catal ysts
for the pol homopaknens of aCi{fhatolei2sCho-adpolimenssof X;k0z0Aleftihed as
claimed in gaynofpidfirabl}, teh Lo VORI BY rhél%tcafaéﬁ/}fér |c%p§M§rE@ﬂ!m ina

| inear or sb'aag@bﬁ Hefrifig0nh &4 JroPkBlbsh drloms’ Far bg%m igpeany of

clains 1t reint e cat all?frmt rL S; Sus) eng g% A 0P er %%d An

appar at us f& Fr%'t’erl ng ca? £6° & teac onprisi ng E rvorr in
whi ch the CQFSF%‘P’: |hslg§tr§’68 d"’IPﬁ’ ¥MeT%r ocar bon and which is pr OVI ded with
a suitable stirrer and, connected thereto, a piping systemprovided with a
punp 15 by rmanmeﬂiod/vlmfclahéhpn:mmttemheemfldrhesrpseﬁmmarayeusefnﬂulfatred and

a three- vm/m@eta@ih@g:a\eallyetmrmues pEOPALALiRR YEanshdgdReEs PbPI N system
provi ded w gpg oBy %P«%’VJIEESE ?ﬁ* %6% Syidrit vmm&s 1% %g%psg%e% ht of
conpri sing a St | eact or f b ’E%

claimed in &F Fﬁ1 v W&Fé??‘l ‘?1159 pBi @VJsri%tué’ FQht LIFaFPPRURY

contents of CORELYRRLS Wi PrPRY IS Ma¥dPe Fa4ndemaeRo kymsksner eblocis 030 35 40
45 high-impact copolymers. If the copolymers of propylene have a

An3 AF AS A3AnAbm At AlcthsE, Athéyﬁlﬁeéar&l:lﬁ&o‘hsﬁuﬂ\%ﬁﬁ;o Ask. A{/&Fé:&h%sFR AFe' g

referabl up to 6% b we of other olefins having up

04DF toid Y
ca] C;U]mca] ca aif‘ca Ullcgil a] ca eCf%JU] Ea%g&@éﬂer%cg%fﬂl&%] %%1 ca] ca]

O _+. cf ~xsmh ca] cal] ca] cal] ca] cal] ca] ca] cal] ca] caUl] ca] ca]

cal] ca] caU] ca] ca] caU] ca] caU] ca] caU] ca] ca]ca] caU ca]caf IM Z[] _

P gttt #4288 TRet bloeky S| dapbalipadtc sbpedimens of] padpwlanE] ext) pelfmeaiscat) ca] c
al] ca] ca] cajpmathai optdpzakaa) kendpealymat)] 6a)< aldhaahcédplymer of propylene

f{]Fc ! | I b]( ( g%m** *2& 154, by~ wd 0] E%%&éubt%pa%’ 223 wlb@a\v@ieﬁé@l&fé]o%ﬁkfggqc
cal ca] cay cacica ca [0 (}%Ugga%é? é%%’“% g“)] g%%@%% ? %]é:%glé"YTU
] ca] ca] caU] Eaff: ec& 5] §€1] a]‘%%]ad’aﬁ] g ‘3:%1 c‘?ﬂ%& BFca] ca
Ul ca] caU] ¥ g}:gxabq o2 @gpcaﬂlw.@t and may further comprise addltlonal

S <<<<H<IC§P«EMB¢V£>D§W[@@¥NW€¢®WMQE iAUthé ceedond] stdgal|Ima] ca
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Cld derivatives of the

CO— X

40 L (x1)
CO— Y

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

45 C,-Cjpo-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.
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15 C;-Cip~alkyl groups, and also Cg-Cig-phenols.

It is also possible to use mixtures of various electron donor
compounds.

20 In the preparation of the titanium-containing solid component a),
use is generally made of from 0.05 to 2.0 mol, preferably from
0.2 to 1.0 mol, of the electron donor compounds per mole of
magnesium compound.

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 um, in particular from 1 to 15 um, 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%.
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15 The inorganic oxide which is preferably used can be obtained, for
example, by spray drying the milled hydrogel, which for this
purpose is mixed with water or an aliphatic alcohol. Such finely
divided inorganic oxides are also commercially available.

20 Furthermore, the finely divided inorganic oxide usually has a
pore volume of from 0.1 to 10 cm3/g, preferably from 1.0 to
4.0 cm3/g, and a specific surface area of from 10 to 1000 m2/gq,
preferably from 100 to 500 m2/g. The values specified here are the
values determined by mercury porosimetry in accordance with

25 DIN 66133 and by nitrogen adsorption in accordance with DIN
66131, respectively.

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
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15 using ethanol.

The titanium-containing solid component can be prepared by
methods known per se. Examples of such methods are described,
inter alia, in EP-A 45 975, EP-A 45 977, EP-A 86 473,

20 EP-A 171 200, GB-A 2 111 066, US-A 4 857 613 and US~A 5 288 824.
The process known from DE-A 195 29 240 is preferably employed.

Suitable aluminum compounds b) include not only trialkylaluminums
but also compounds of the type in which an alkyl group is

25 replaced 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)

R1nSi(OR?)4n (1)
45 where Rl are identical or different and are each a C;-Cyg~alkyl

group, a 5~ to 7-membered cycloalkyl group which may in turn be
substituted by C;-Cjp-alkyl, a Cg-Cig-aryl group or a
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The cocatalysts b) and c) are preferably used in such amounts
15 that the atomic ratio of aluminum from the aluminum compound b)
to titanium from the titanium-containing solid component a) is
from 10:1 to 800:1, in particular from 20:1 to 200:1, and the
molar ratio of the aluminum compound b) to the electron donor
compound c) is from 1:1 to 250:1, in particular from 10:1 to

20 80:1.

The titanium-containing solid component a), the aluminum compound

b) and the generally used electron donor compound c)

together

form the Ziegler-Natta catalyst system. The catalyst constituents
25 b) and c) can be introduced into the reactor together with the

titanium-containing 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, zirconium or

45 hafnium as central atoms, with zirconium being preferred. In
general, the central atom is bound via a m bond to at least one,
generally substituted, cyclopentadienyl group and to further
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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-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
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one reaction zone, frequently in two or more reaction zones
15 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
20 mode).

It is possible to use the customary reactors employed for the
polymerization of C;-Czp-olefins. Suitable reactors are, for
example, continuously operated horizontal or vertical stirred

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
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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
Cy-Cyp-0a-olefins such as l-butene, l-pentene, propylene or hexene.
A particularly suitable suspension medium is, for example, white
oil, namely a liquid mixture of 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 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
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10% & () -4 freely selectable time of preferably from 1 to 600 seconds, more
15 preferably from 1 to 100 seconds. In the “closed” position, the
three-way metering valve is open to a degree of from 0 to 100%,
preferably from 0 to 10%, for a freely selectable time of
preferably from 1 to 600 seconds, in particular from 1 to 100
seconds.
20
The amount of catalyst-containing suspension which has been
metered in this way flows through a flow meter, preferably a
“Promass instrument from Endress & Hausser, to check the amount
of catalyst being metered. 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;-Cjyg-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
C;-Cyp-0lefin polymers formed can be controlled and set by
addition of regulators customary in polymerization technology,
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15 The mean residence times in the reaction to which the method of
the present invention is applied are in the customary ranges. The
residence times in the polymerization of C;-Cyp-olefins are in the
range from 0.1 to 10 hours, preferably in the range from 0.2 to 5
hours and in particular in the range from 0.3 to 4 hours.

20
The catalyst-~metering apparatus which is likewise provided by the
present invention is shown in Figure I below. The apparatus
preferably comprises a reservoir (1) in which the catalyst is
suspended in a hydrocarbon and which is provided with a suitable

25 stirrer and, connected thereto, a piping system provided with a
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;-Cjp-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
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specific surface area of 260 m2/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 pm 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 ethanol per mole of magnesium while

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
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10% & () - 4135¥9<a>aiki0Wusly operated 12.5 m3 polymerization reactor. A
15 pressure which was 8.5 bar higher than that in the polymerization
reactor was applied to the stirred vessel.

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
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
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15 no ethylene was introduced.

Comparative Example C

The polymerization was carried out as described in Comparative

20 Example A, but no ethylene was introduced 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
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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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10% & () - 4w&z ;p{gqqq;glgn the reservoir which is from .1 to 30 bar higher
than the pressure in the reactor and then continuously
15 introducing the 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.

20 2. A method as claimed in claim 1, wherein the contents of the
entire 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 C;-Cjyp-olefins.
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