17 JUN 7004 0732/ 00025 Novel catalyst systemand its use The pres?TUUN2m4
dnvention relates to a catal yst systemconprising at 5 | east one

met al | oceME3249092%st one cocatal yst, at |east one support material and,

if desired, further organonetallic conpounds. The catal yst system can
advant ageously be used for the 10 polynerization of ol efins and displays a
-high catalyst activity and gives a good pol ynmer norphol ogy wthout it
bei ng necessary to use al um noxanes such as net hyl al um noxane (MAO ,

whi ch USL@\Je\i cQ?§%§c g?sggrgdaﬁcp iQisggsgxcess, as cocatal yst. Furthernore,
of startl mat er

the use erral s which could potentially be toxic is 15

avoi ded. For industrial utilization of netallocene catalysts, the catalyst
syst em hdihet progepudavRat éppeal@des tn dreidalysteaystem aempappinpratat e

nor pholHQeasht bhe meslllboege palty Tenst oo ayodatalgsL) {tHOUWRAsEOche

advant ageQippoke ﬁ&ﬂH}ﬂhﬂeaﬁ@ﬂﬁgﬂQﬂ%ir@&,;fﬁ%?%@%ab¥§$noﬁ3EQQQQEcOvalent'Y to
e

t he SuppQf ?ong@ to avoid "bleeding" o active conponent fromthe
support SNJPPRUS® an adverse effect on the pol ymer norphol ogy. 25 A series

of patents (see, for exanple, WD 96/23005, DE-A 19804970, DE-A 19823172,
DE- A 197Zhe02atEyst BIFEMB4GINn @dyantageousdiyabpsusey staanthen which the
cocat aloy polymantiatisn of gelufiinenant displpgsnd, high heitadyeevatenidey to the
support pRHEHidés W lgBodf S6TAlerORoPhhSTbF MR RKhEAL SBY the ifgdhaadaAgE Of
these Sy%&%”ﬁlﬁﬁ% a Qétsdé}?yasp&sfcﬁggﬂ%%%ﬂx Lﬂde)',a%ti@ﬂ' WdEaAS
organic tplases and these ar congou S I C ieqtlrggpt%r |cu'far plyotectlve
measur es "BR ERUHT VEE p?‘%dffcgﬁ_’i GACBRE aUke CFAFALYTE pdINHHPE™PE%d Fheor
gene- t oxP&epsf ettdraing Imatqrijad saKhigh cqulgf Pehentyaddgnpei hoEkt iien to

provi d8 avoadedyst system based on the covalent fixing of a cocatalyst to
a support, which system avoids the di sadvantages of the prior art. we
have foupdrt hadudtdia) 0L Gtz alts 0ACHE W@&l@.ﬁcén@a&ﬂa\i%t§¥5£§énva_‘a Qﬁ%éed on
a speci 1LecelRS%0ko! BXEAOUEERL LI ALREPLAPL Fabt W RBTES 2! C
unexpect e d |a¥$ I‘%ﬁ’[ ol ymerizatl Qn activities and gi'ves a good

IS ne
ool yner %m*&%g. 9k the Zesnling o lymersn: HEFR okt o8 conpr i ses
45 a)23tf9%%%ttQ) BﬂtﬁﬂﬁﬁﬁEPaﬁlF% Qkﬂﬁmﬁﬁﬁd?omRﬂRQHHB SfiEHTe catalyst
system covalently to the support so as to avoid “bleeding” of the
active component from the support and thus an adverse effect on

the polymer morphology.

25 A series of patents (see, for example, WO-96/23005, DE-A
19804970, DE-A 19823172, DE-A 19744102, DE-A 19757540) describe
catalyst systems in which the cocatalyst, namely an organocelement
compound, is bound covalently to the support material with
formation of an ammonium salt. A disadvantage of these systems is

30 that they preferably employ tertiary anilines as organic bases
and these are compounds which require particular protective
measures in catalyst production because of their possible toxic
or gene-~toxic potential.

35 It is an object of the present invention to provide a catalyst
system based on the covalent fixing of a cocatalyst to & support,
which system avoids the disadvantages of the prior art.

We have found that this object is achieved by a catalyst system

40 based on a specific class of toxicologically acceptable Lewis
bases, which unexpectedly displays high polymerization activities
and gives a good polymer morphology.

The catalyst system of the present invention comprises

a5
a) at least one organometallic compound,
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0732/ 00025 2 b) at |east one Lew s base, c) at |east one support and 17
~JUN 2004 6782/a@bopsast one organoel enent conpound which is the reatiii 2004
product of at |east one conmpound of the formula (VI) with at |east one
conmpound of the formula (1X), 10 15 R4 B+XFfl g h 20 25 30 35 40 45 where
R7 can be a hydrogen atomor a boron;free Cl-C40 group such as

- C1- C20- al kyl,, C6-C2Q-aryl, C7-C40- arf/l al kyl, C7-C48-alkylaryl, R4 and R5
are identical®or & flﬁéﬁgn?n%ﬁtf“’éﬁebé%h a hydrogen atom a hal ogen atom
or a C1-C40 group or R4 is an -OSiR3 group, where R are identical or

di fferent and)ar @tadedetidred sippboRb,ang i s an el enent of main group VI of
the Periodic Table of the Elenents or an NR group, where R is a hydrogen

atom a Cl,C2Q+h on_radical such as Cl- C20-al kyl or _

C1- czo%r yl, 7 igtaxg‘ug%fc%“%r %FF’S%’?JF‘?’%‘E goreound whighets fthamrgarsion
where f + g i s n8EFORYThI°k §toleant jqneysompevedof tam formulk), (Wihewith he
or ganoel enent coApoleest Pneovampeid dfothe farmula (support, wherein the

Lewi s base has the fornula I, MR R2R3 (1) AMENDED SHEET 0732/ 00025 5
10 H,“B—EXH’) L
g

R (IX)
15

A

o I\Rs
h
where

20

R7 can be a hydrogen atom or a boron-free C1-C4p group such
as Cj;-Czp-alkyl, Cg-Cap-aryl, C7-C4qp-arylalkyl,
C7—C4o-—a1kylaryl ’

25 . , ,
R? and RS are identical or different and are each a hydrogen
atom, a halogen atom or a C;-C4p group or R4 is an -08iRy
group, where R are identical or different and are as
defined for RS,
30 . .

X 1s an element of main group VI of the Periodic Table of
the Elements or an NR group, where R is a hydrogen atom
or a C;-Cyp-hydrocarbon radical such as Ci-Czp-alkyl or
C1-Cyp~aryl,

35 . .

£ 1s an integer from 0 to 3

g is an integer from 0 to 3, where f + g is not equal to 0,
40 h is an integer from 1 to 10,

where the organcelement compound is covalently bound to the
support,

wherein the Lewis base has the formula I,

MIRIRZR3 (1)
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where 3 ML is an elenent of main group v of the Periodic Table of tgF

El enent s, 90232/0002604 R1, R2 and R3 are identical or different and lar dUN 2004
each a hydrogen atom a Cl-C20-al kyl group, a Cl-C20-hrllalkyl group or a
C7- C40-aryl al kyl group, where two radicals or all three radicals Rl, R2
and R3 may be joined to one anot her gla C2-C20 units, where 10 at | east
-one radical Rl, R2 or R3 is a Cr7-C40 aryl al kyl group, 15 and, if desired,
e) at | edteTshne organonetal I ic conpound of the fornula Il [NBR6d)e (rer)
where M3 is an elenent of main group I, Il or IIl of the 20 Periodic

Tabl e of MihdsEkfnendrentROf afifin @Qﬁhpcal oPltHl bbeiedic andhiar reaeh a

hydr ogen giifeiesa hal ogen atomor a Cl-C40 group, in particular

C1- C20- $’71| kyl, C6-C40-aryl, C7-C40-aryl al kyl or 25 C7-C40-al kylaryl, d is
an integer from1 tq 3 and eis aninteger froml to 4. 30 Preference is

gi ven to HlewRd L ES ofe dNentisadilor Gifterenhi i Rre efoh andiyRBoger

i dent i calatom.dif €erCentaldyd greupach @ -Beshalicelkyl arpup3brExanpl es of

Lewi s bagpscpf-ariy@aloymdraup| )witdiee Ny dbat fyldzyh aninee radlcals

N, IV di rretRh | henzid amiqg bel\l"Qﬁ‘Igé’lttgﬂ BRenAhgERdIe vl B Eefgé'&&ﬁt SyLAgLDe,
en 5t but yl am am ne,

N- ben?q et #?g{mn%'ee rﬁ?genziﬁ &t ﬁyl aml%née N%?eg_ﬂflarlﬁﬁh -’ﬁg %’{)‘%}hﬂ'am ne,

N- benzyl 2- phenyl et hyl am ne,
N, N- di me@Rglk bdhizdasdFede, N, N- di et hyl benzyl ani ne,
N- net hyl - N- et hyl benzyl am ne, N nethyl di benzyl am ne,

N-et hyl di (beazy| hanidest ofe MNGEMIFRtINEEE dompolldd 380éhé formula 111
N- met gl - N- et hyl benzyl am ne, N-net hyl di benzylani ne,
[M3R®3]e (III)
where

M3 is an element of main group I, II or III of the
20 Periodic Table of the Elements,

R6 are identical or different and are each a hydrogen
atom, a halogen atom or a C;-C4p group, in particular
C1-Cz0-alkyl, Cg-Cyo-aryl, C;-Cy4p-arylalkyl or

25 C7-C4o-alkylaryl,

d is an integer from 1 to 3 and

e is an integer from 1 to 4.
30
Preference is given to Lewis bases of the formula (I) in which RI,
R? and R3 are identical or different and are each a benzylic
group.

35 Examples of Lewis bases of the formula (I) are

N,N-diethylbenzylamine, N,N-dimethylbenzylamine,
N-benzyldimethylamine, N-benzyldiethylamine, N-benzylbutylamine,
N-benzyl tertbutylamine, N-benzylisopropylamine,

40 N-benzylmethylamine, N-benzylethylamine,
N-benzyl-l-phenylethylamine, N-benzyl-2-phenylethylamine,
N,N-dimethylbenzylamine,N,N~-diethylbenzylamine,
N-methyl-N-ethylbenzylamine, N-methyldibenzylamine,
N-ethyldi(benzyl)amine. ¢ .

45
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N- et hyl di (benzyl )am ne. Exanpl es of particularly preferred bases are]

benzyl am ne, 5 N-benzyl di net hyl am ne, N-benzyl di et hyl am ne, 17 JUN 2004
N- benayl but yl ami ne, N-benzyl tert-buty)am ne, N-benzylisopropyl am ne,
N-benzyl met hyl am ne, N-benzyl et hyl am ne, N-benzyl -1 -phenyl et hyl am ne or

N benzyl - 2- Brsehetireshy heenayl aiiaes uppee thylsihepay larinenor gani ¢ or

organi ¢ sol Nedetiheligbepeyl ) apiref.er abl y conprises at | east one inorganic

oxi de such as silicon oxide, alum num oxide, alumnosilicates, zeolites,

MO, Zr 02, [ 02 _32Q3 ' oxides, i rticular

silicon ng%’%@rﬁ/ g’rQ QF%\%%%}C?% §g%ﬁ ?o(in %-gﬂl, ﬁf#%e%%@?‘ﬁ‘g?e’rhe support

15 may al SoNCRFRAYIEIMGEDY LaRiney N -BEpFHEdietdydaming dnbsnghibugrlanine,

copol ynmer, ¥rksrpivinkedtpolyyemice, aNpbénzwiisopeopylaxiaepl es of pol yners

are pol ynethassndydimethphhyind bandeazplefiyliing, al cohol . 20 The support

has a speci fiigerit ACEnah FhedHy 1bhEn! a&gqq.fbrea@yi@zl%e%%fahggéﬁnegr eferably
the suppoft I's

from 150 to 500 M2/ g. The nean particle size “of romlto
500 m preferably from5 to 350 m particularly preferably from 10 to 200
m 25 The® ST FUPPPEL i1 RAARSpAPBERERIAHS Rra0FBRRIS Siodid - JFhe S9PPOLS to
4.0 mM /g, rersdferably ¢emprilsed By ledstidnp iAopgamirs csuigdposich has saltest ai n
proportion @fideqi diufpeim osildeNehludivosinapaces, A 1iReESSHd®, Useal |y
irregul ar, F18Quatd]y capheshéalen EhSrp:%?‘eﬁ Dgede ﬁﬁ&%@@&@?ﬁrfbﬁ&ﬂ%gm

o
anot her by spal| re_openi.ngs. The porg 30.di ter i's e a
about 2 i 9 %g !lre ralR Sjrﬁ"é &,gurnfl’l C ems‘ﬁg%eanc@fc'rt Hg'ggernb’ﬂ‘?dsﬁﬁg%?t %(T@péﬁag"’aﬁ
the aftet? tH¥afr8At B Ao lopst PR FOLEPEEpIRrd c & homppolymeri eFe s ze
of the supRRROLYBArbecTILingednpoliprsy @d wabekymdm blerdnmxampigscofogeni ¢

mlling andicdiymeicevane. pBymEhaaot gbaase pall it &risangeusdspelyding1f or mul a
(1) are pnebawably uncharged Lewis acids in which Ma is lithium
magnesi um and/or alum num in particular alum num Exanples of preferred
or gano li ¢ _conmpounds of the,fornmul [11) are 40 trinmethyl al um num
triet hgﬁafdr%enﬂﬁfp iAo fFﬁf‘ ' rﬁj“rﬁ%agfr?%%%(ﬁnalt i hRge Prom 10" o
trioctyIaJLhﬁOHth/QWiEﬁﬁfBEP ¥l §FA™ JB4, to 500 m?/g. The mean particle size
triisobut ylodl ghienswepport dspfopyl bl tmiS®0munt rprestiepreehy| fhomisSneo) 386 um,
0732/ 00025 partiduldM YQeferably from 10 to 200 um.

25 The support is preferably porous with a pore volume of from 0.5
to 4.0 ml/g, preferably from 1.0 to 3.5 ml/g. A porous support
has a certain proportion of voids (pore volume). The shape of the
pores is usually irregular, frequently spherical. The pores can
be connected to one another by small pore openings. The pore

30 diameter is preferably from about 2 to 50 nm. The particle shape
of the porous support depends on the after-treatment and can be
irregular or spherical. The particle size of the support can be
set to any desired value, for example, by cryogenic milling
and/or sieving.

35
The organometallic compounds of the formula (III) are preferably
uncharged Lewis acids in which M4 ig lithium, magnesium and/or
aluminum, in particular aluminum. Examples of preferred
organometallic compounds of the formula (III) are

40 trimethylaluminum, triethylaluminum, triisopropylaluminum,
trihexylaluminum, trioctylaluminum, tri-p-butylaluminum,
triisobutylaluminum, tri-n-propylaluminum, triisoprenylaluminum,

45



The organonetal | ic conpounds of the fornmula (111) are preferably
unchar getgievgoded ds in which Md is lithium nagnesium and/or 5 al dirki HLWA004
in particular alum num Exanples of preferred organonetallic conpounds of
the formula (111) are trinethylalumnum triethylalum num
triisopropylalumnum trieexylal um'é;um trioctyl al um num
~tri-n-butylalumnum triisobutylalumnumtri--n-propylal um num
triisoprenylalum num 10 di met hyl al um num nonochl ori de, diethyl al um num
nmonochl ori de, diisobutylal um num nonochl ori de, nethyl al um num

sesqui chl 8” de, ethyl al um num sesquichl oride, dinethylal um num hydri de,

di et hyl al*@fi REFATRAREEdE1C TIPSy PEI the FeaMRlar(dE)” age nprekaTablyi num
tri met hyhsrhaxgetk Legiigeedidslimwhioh 1% thsi i tlydwi,| orgdes iphemgd/alrane,

pent af I"'ualopiwuny, dlnaparaiehlar bahyiatmnExadB1eS X prerdPrd® AVENDED SHEET

17 JUN 2004afitdedl0985ebiipduntd 89 2 RAAGARO[1£G HRAO(S- Mt hyl phenoxi d§>)
nonoc - . A nopocnl ori1 ae o( Z-¢€ enoxi de
monochl olt?ggg& naﬁrg%ﬁ%?%1 @é%(%gggé ‘g@r%’r‘}‘ocﬁ,%ﬁ°é’e‘°ﬁxﬂg{]‘#‘g’éi%| %hgnoxi de)
30 m)nocP(ﬂ" R 6{'?‘1"5&5"-1!?6?‘9’ ﬁfl e FT1mRTRICHIL 84 plEnum,

mono( 25t BF isnhupydRdweiawe)tr indnpeericialyal nmemo ((3-itenpr ény bd Jpiné nokj, de)
nDnOChPodimhthﬂﬂmd@dismnJhutmhmbeﬁﬁxidﬁkthylaluminum monochloride,
diisobutylaluminum monochloride, methylaluminum sesquichloride,
ethylaluminum sesquichloride, dimethylaluminum hydride,

diethylaluminum hydride, diisopropylaluminum hydride,

dimethylaluminum trimethylsiloxide, dimethylaluminum

triethylsiloxide, phenylalane, pentafluorophenylalane and

o-tolylalane.
| |
L)
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nonochl ori de nono(4-tert-butyl phenoxi de) 35 nonochl ori de

mono( 2-i sy f”%ﬁﬁ - met hyl phenoxi de) nonochl ori de 17 JUN 2004
nono( 4-i soprdpy1=<3- met hyl phenoxi de) nonochl ori de

nono( 5-i sopropyl - 2- met hyl phenoxi de) nonochl ori de

nono( 5-i sopropyl - 3- met hyl phenoxi de) nonochl ori de

nmono( 2, 4- bi s- (2- met hyl - 2- but yl ) phendki de) 40 nonochl ori de
nono(2,6¥ﬁi-tc|t-buty: 4—ret-Ryphenoxide)  nonochl ori de

nono( 4- nonyl phenoxi de) nonochl ori de nono( 1- napht hoxi de) nonochl or
nmono( 2- napht hoxi de) nonochl ori de nono( 2- phenyl phenoxi de) 45 nono
nono(tert-but oxide) nonochloride nono(N-nethylanilide) nonoc
nono(2-tert-butylanilide) AVMENDED SHEET 1 7 JUN 2004 7 C6-
fluori Mated C7-C30--arylal kyl, fluorinated C7_C30-alkyl ar
Cl- C12- al koxy, or two or nore radicals RO my be joined
such a way that the radicals R9 and the atons of the
ring which connect 5 them forma carbocyclic or heterocyclic C4-C24 ring
system which may in turn be substituted, 1 is 5 n v-0 and 1 i s 4when
v=l, 14 mis 5 when v - 0 and mis 4 when v = L LI may be identical or

di ffer@nt and are each a hydrogen atom a ClkCzO0-hydrocarbon group such
as Cl-Cl0-al kyl or C5-Clo-aryl, a haloge tomor OR12, SR12, OSi R1Z3,

SI R123r PR122 or NR122, 13 where, R12 ig~a hal ogen atom a Cz-Cl0-al kyl
group, a Cl1-d o-al koxy group, a hal ogénated Cl1-CX0-al kyl group, a

C6- C20- aryl group, a C7-C20-al kyl a group, a Cr7-C20-aryl al kyl group or
a hal genated C5- C20-aryl group, or L1 are a toluenesulfonyl,
trifldd0roacetyl, trifluoroacetgfyl, 20 trifl uoronethanesul fonyl,

nonaf | uor obut anesul f onyl or ,2,2-trifluoroethanesul fonyl group, o is an
integer froml to 4, preferably 2, 25 Z is a bridging structural el enent
between the two cyclopenitadienyl rings and v is 0 or 1. Exanples of Z are
MR1OR11 groups, wher is carbon, silicon, germaniumor tin and R10 and
R11 asg identical different and 30 are each a

Cl- C20- hydr ocar ben- cont ai ni ng group such as

0 one another in
cl opent adi enyl

i

25 monochloride mono(3-methylphenoxide)
monochloride mono(4-methylphenoxide)
monochloride mono{2-ethylphenoxide)
monochloride mono(3-ethylphenoxide)
monochloride mono(4-ethylphenoxide)

30 monochloride mono(2-sec-butylphenoxide)
monochloride mono({2-tert-butylphenoxide)
monochloride mono(3-tert-butylphenoxide)
monochloride mono(4-sec-butylphenoxide)
monochloride mono({4-tert-butylphenoxide)

35 monochloride mono(2-isopropyl-5-methylphenoxide)
monochloride mono(4-isopropyl-3-methylphenoxide)
monochloride mono({5-isopropyl-2-methylphenoxide)
monochloride mono(5-isopropyl-3-methylphenoxide)
monochloride mono(2,4-bis-(2-methyl-2-butyl)phenoxide)

40 monochloride mono(2,6-di-tert-butyl-4-methylphenoxide)
monochloride mono(4-nonylphenoxide)
monochloride mono{l-naphthoxide)
monochloride mono(2-naphthoxide)
monochloride mono(2-phenylphenoxide)

45 monochloride mono(tert-butoxide)
monochloride mono{N-methylanilide)
monochloride mono(2-tert-butylanilide)

AMENDED SHEET



Cl- C10-al kyl, C6-Cl4-aryl or trinmethylsilyl. Z is preferably CH2r ?Eﬁ,'%d’
CH(CH3) CH2, CH(C4H9) C(Cf3)2, C(CH3)21 (CH3)ZSi, (CH3)2Ce, (CI—B)ZS?\, 4
_(C6HB) 2SI, (CBH5) (CH3)Si, (C05)2Ge, (CBH5)15n, (Cr2)4Si, CHZSI (CA3)2r
0-C6H4 or 2,2'-(CBR4)2. Z together with one or nore 35 radicals Ra arxd/or
RO may al so for@seCamrogyclilcatinpeby cyGid;g-aryagkgy st £Mafinakgaence i s
ar t1cul ar thospe L reahi e LS o] aparesy O tho ot Fatits R,
are substitut edﬁggr&t) &{}ﬁg *:?o‘%?fa@n Qg?‘%ﬁeﬁﬁ}ls"ﬁ § ¥sf}?¥%rt e HF?%E)@L%-
or oxygen- cont afni Et BFIEY Qfe tARaF¥GERREM G IARRAYT 1N Whish| ¢ennect

ni trogen-Sor okbhgerEuBhrararbreitier orybete romicdgous,<m peividilsgReemsd 5
0732/ 00025 1 7 whidi?0d &n #ien Heplsutatioaced, one or nore netal | ocene
conpounds, preferably of the formula (X), and one or nore organonetallic

conmpounds of t la (141 t.he nodi fi ed support material is
preferably icarpife%%u %y |sgsn(§ta’| ﬁé 6rwgmﬁ’eﬁdﬁng one or nore

net al | ocene 5 conpounds of the forrmula (X) in one of the above-descri bed
sol vent sl sulbsdqwdenl vy Tchandhg it 4iwherorve=oi, nore conpounds of the

formula (111) which is/are preferably |ikew se in dissolved or suspended
form The sfioi gty f R 110 Qf 43 celke oryul a

to the organon%miﬁ%ﬁf%géﬂgﬁddé??%ﬂéeﬁéf)or FEQET%%;:% sg'#%%rgcfég]‘l;’t S(X)
10-4 : 1. The radti o’ s pre er%ﬁﬁf’%’r 23‘1‘:3 as Jt'gl_?f(f‘- 1 97 Garsr ired
support _ mat er iOg&R éFg‘ﬁe?r P8 bl Bar PSRy TR Ere BBOT2y mar MR on
reactor Bt in #hedget Rbh il askalegematefm, t AcCpifoveaintli guedp, sol vent s.

This is fol | oned-Bys+taikoagdgtoupy) of nabegehxted €,0¢;Ralkye§Addcane
compound of 1 hesto;migi Froand Ae, 08 4AAANEE AT GroBiPRUilal 4din figyaul a
(111). However g f dg |£q% 38,00y Ore NEiAIT ocene” donpounds oF the
formula (X) caf 3l So be L % ﬁo.éie 5887 T1%ed ISUpPort™ @t BFFal without
prior addition 8?}“8ﬂes‘6’r€:a{’ﬁ§ne{‘5f- WPTRTFTIhd BT OTPEFREPR Y1 11). 20 The
rati o ofé%odi f it€dELUPFNeERAResEl EPr e Ronadiperehntaneshifoipk md a (X) is

preferably frodr202gtrifilungicetbad®s@ifanyl fuowp, The stoichionmetric ratio
of netall ocene conpound of the formula (X) to units of the

or ganobor 0s- al ygi a4M cQERURGLH) 1 Qf Mhicl2Bat e ;Supported
cocatal ytically active organoel enent conpound IS
25 2 is a bridging structural element between the two
cyclopentadienyl rings and v is 0 or 1.

Examples of Z are MR!PR!! groups, where M is carbon, silicon,
germanium or tin and R!? and R!! are identical or different and

30 are each a C;-Cjp~hydrocarbon-containing group such as
C1~Cio-alkyl, Cg-Cig=-aryl or trimethylsilyl. z is preferably CHgz,
CHCHz, CH(CH)CHz, CH(C4H9)C(CH3)z, C(CHj3)z, (CH3);5i, (CHi):Ge,
(CH3)28n, "(CgHs)aSi, (CeHs)(CH3)Si, (CgHs)aGe, (CgHs)zSn, (CHy)4Si,
CHzS5i(CH3)2, 0-CgHy Or 2,2'-(C4Hy)2. 7 together with one or more

35 radicals R?* and/or R? may also form a monocyclic or pelycyclic
ring system.

Preference is given to chiral bridged metallocene compounds of
the formula (X), in particular those in which v is 1 and one or
40 both cyclopentadienyl rings are substituted so that they form an
indenyl ring, a sulfur-, nitrogen- or oxygen-containing
heterocycle analogous to indenyl or a sulfur-, nitrogen- or
oxygen-containing heterocycle analogous to pentalene.
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made up, is from100 :"1 to 10-4 : 1, preferably from1l : 1 to 10-2 : 1.
Al l of theypbrysosescribed reactions for preparing the catal yst 30 7syk 40
of the present invention are preferably carried out at from-40 to 110C,
particularly preferably from-10C to 70C. The supported catal yst system
can be used directly for pol yrreriza%tion However, it is also possible to
-renmove the 35 sol vent and resuspend % he cat al yst system before use in the
pol yner i ZX€i BAPLIFRS Iy Qht AR BT MPRE stekal lpeenencompdiodsi, s prégerabily of fers
the opti of theaféomileag (XKhe el ymer bz ahé1on-caghnvke t £ELA YohpsysdLBet 0 be
formed onrhg Earhibea r(@agyote tHe moBk €YEDIsuppdee Und €455 107 sPB, {»éfé'ﬂabl

deconposichi-pRe MGt it aszgwim ttaf 405 rrdl%snahé'a&e e’ aln¥§ 1 F“”Kefm”e’
the § et Lo B O el odlh, [ of gL . AR b e

presence I"ySt = SyS
pol ymer i faf‘?’%t%aad’doéugs?fﬂ%ﬁiﬁéﬂ’yﬁéw'iﬁﬂ &t withrone @papryeesinmpunds.

Pref ereneé the gicramleo(pfepatiinl ihbamperefersbly ldopeligeeis of propyl ene.
AVENDED SiHEEd1 @B 2/08025erided $bbin 20fie %toRER SH@NGR KStgbVEN tO

pol yner i ﬁ.éeglm&frﬂéﬁéoaﬁodﬂhe ffOEHé” Po A BD el @58a RQ.are
et e S e A T T g -
group or g esé‘rﬁ‘rbg%’eér# 1unsit 'Eu?a]c(b hyhir Jgr BEALERRA SHPPRAYI ng from 1 to
20 car bBateicds capnepeian &gl alatedirecylyOin artsopodywesizatiioch may be
substit utezctnr ar ahkaxysadtidnokldsk ainkyhByslf awte abbeéehysicionegar boxyl or
car boxyl 61 R&itel. PhOsIPis Fol@oréd HA thegsbhaeEidH 1JF Tthe ntQ{Fe genpecting
t hem 8 2 Q116 obnOE Sngddd o AT RIL PHEMhrtf 201 8 %ﬁ%} i@ ef i ns,

f

P onton 'g"tﬁ/"“%ebfp{ggyé"%%fLeffﬁg"ngﬁgﬁvﬁ% 6‘8?&@ NPT

| - oct ene,

nBfHor nene,
t et racyc’f‘%’iﬁ:}éé’é’gﬂg cg"&fﬂ’ﬁ‘ﬁ?d%ﬁe% HOrREhR, (6) é-‘r?@saéﬁ‘éhb%sadﬁzg botE ene or
1, 4- hexdm%edbﬁgewtoﬂeﬁﬁambn@t@ouﬁepmr residigdey| @f ean 15 | n

parti cul erganemepal bive aympethg | @heher EochombpolnnIgri zed, ethylene is
copol goeri zed with one or nore C3-C20-1-olefins, in particular propylene,

and/ or offe YathBr&f Gbdi492di 8lort Ro AT 1GNAE compound of the
formula (X) is preferably from 10 g : 1 umol to 10-2g : 1 umol.
The stoichiometric ratio of metallocene compound of the formula
(X) to units of the organcboron-aluminum compound d}, of which
25 the supported cocatalytically active organoelement compound is
made up, is from 100 : 1 to 10-%4 : 1, preferably from 1 : 1 to
10-2 « 1.

All of the above-described reactions for preparing the catalyst
30 system of the present invention are preferably carried out at
from -40 to 110°C, particularly preferably from ~10°C to 70°C.

The supported catalyst system can be used directly for
polymerization. However, it is also possible to remove the

35 solvent and resuspend the catalyst system before use in the
polymerization. The advantage of this activation method is that
it offers the option of allowing the polymerization-active
catalyst system to be formed only in the reactor. This prevents
occurrence of partial decomposition when introducing the

40 air-sensitive catalyst.

Furthermore, the invention provides a process for preparing an
olefin polymer in the presence of the catalyst system of the
present invention. The polymerization can be a homopolymerization

45 or a copolymerization. Preference is given to preparing
homopolymers or copolymers of propylene.
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20 25 30 35 40 45 AMENDED SHEET 0732/00025 1 7 JUN 2004 10
[4-(x15- ?o'h-rg(f)dmjiyl silyl cycl opent adi enyl )-4,6,6-trinmethyl (rl15- 17 JUN 2004
4, 5-t et rahydropent al ene)] di chl orozirconi um
[4-(ri5-3" -isopropyl cycl opentadienyl)-4,6,6-trinethyl (r15-4,5-tetra-
hydr opent al ene)] dichl orozirconium5
- [4- (x15-cycl opentadi enyl )-4,7,7-tri et hyl (r15-4, 5, 6, 7- t et r ahydr o-
i ndenyl ) Prafen¢rseotiist ghvemto polymerizing olefins of the formula
[ 4;1( r F) Eygqmﬁmgdgwe_) RE, and/ 7Pr hretiuentidsi 4B & ffeb8hf 9w
I naeny afhC d26geR 04N a hal
[4-(715- gg%ﬁ,ﬁedmﬁo@gzgegﬁg Fhel Zééggﬁa@mgTTE-ilg)g'?-h?gf?%ﬁldr o- 10
i ndeny!| )E or ohaf ni um (4- * Y arboxylicester group or a
(i 5- 3=t ?%‘-"Eﬁ‘i“;ﬂ & cPRpEHEAsEEnhY §rocarben: Fadigal Iheying, Sran 4 to 20
t et r ahy dF8FPRILAHCPE - dik Hagtdcplani firem 1 to 10 carbon atoms, which may
4- (1 15- 3be | sumtasytey chiopentaboepy | Bydkoky T t 1KMok P-Aderiad,
t et r ahy deimsiany by] calisdiyaiet b5y Whckp, or R® and RrP togegh%r 7with the
t4- (115- 3¢ dpd @érlnf&‘f{%%e bR e0¥%h)ork Gr mbEL r?%n@él( E%’.gfnpleé of such
et ragédgfépden% % Ichl.oroti ta}gl um
4- (g5 324 F 08t RYP sHTSASH BF o pRAT AR o AFPY 190 r iIRFOPH)ERE 4 (i -butene,
tri met hyl {1erSRg, 54 grethydr L aRgar e hddmpEfpeg c Hitorenet asyaime Hlefins,
( 5- 3=-t efucth@sy heykeduneae, adienlnorbbrieiiet riewtdeyk(glodedm iz, 7 20
t et r ahy detdiyndenyengrboriene pzdiexy Wiich as 1, 3-butadiene or
(tert - buf vl aeke@léie! HATRYEY pddtardi btk ORE AT NKEL AL OB, S
iyl diﬁm orotitani um
e by L (ot GBI Te T e hGh R LA LR i 5"
(met hyl SHISFRE et SAPPRYICFiZnd Milthpene RN @Pye) BitRxbh)+elefins, in
di chl or @Artigi sy propylene, and/or one or more Cy4-Crg-dienes, in
(met hyl @airtoy¢lat panethyl-rl5-cycl apentadi enyl ) -1, 2- et hanedi vl -
di chlzp oti t ani um
(tert-butyl am do) (2, 4-di net hyl - 2, 4- pent adi en- 1-yl ) di net hyl - 30
silyldichlorotitanium bi s(cycl opentadi enyl) zirconium di chl ori

AMENDED SHEET



bi s( n- - butyl.Gy,; t adi enyl ) zi rconi um di chl ori de
bis(1, 3- d%t&mog%g]opent adi enyl ) zi rconi um di chl ori de 17 JUN 2004

tetrachl oro-[1-[bis(r)5-1Hinden-1-ylidene)nethylsilyl]--3-(rl5 35
cycl openta-2, 4-dien-1-ylidene)-3-(rl5-9H fl uoreh-9-yliden)but ane] -
di zi rconi um 10

t et r achl of 8- [ B2{Yi-sEinee iRy kesitling eyt Hoperderdibnyll ) déne,) retrioey Byl yhS—
5- (i 5- 2, 3a455c¢ tammRbpyheyTdmpg@iahodoliRontiug | dene) - 5- (x15- 9H

fl Uoren'9{XLiﬁgﬂye%ﬁgﬁéﬁﬁégﬁdydlﬁﬁghUﬂafghyl)—4,6h6-tr'?ﬁﬁpyéj??T%;S-tetra_

tetrachl oro- r Inden-.1-vyl L dene) net hyl si
cycl opent é?ﬂ, %E%‘Pceaﬁge 9?/9 | ]d%th%r-oé"-lﬁ:?gg}w—j- f I) uor e%- 9-yli dene) - 3- oxa-
heptaneFdﬁﬂrFnﬁﬂﬁyﬁﬁppentadlenyl)-4,7,7-tr1methyl(n5—4,5,6,7-tetrahydro—
di met hyl siihderyfl yidicdloroeitpriun (4' -tert - butyl phenyl i ndenyl)- zirconium
di chl or i de44pndicyetbpéstddiredily b 3( 2-trmimeyhyd (4% 4,58 6hy L pderaHyigrdeny! ) -
él rc;)ﬂi F”ﬁﬂﬁ&ﬂﬂﬁﬁi&h%@@é{&%ﬁzﬂ(? YIN 2004 11 | I . .

I me stha | - <44 5 n -, .zl reonium
di chl of dth‘pﬁ%{:ﬁ’%?éﬁi‘ﬁ%ﬁe%éi’éf 241%%1‘{/]%}929?2“1‘& |’§o%6‘%ﬁ2§t‘{?§’ﬁp Shy!l - -
ndenyl'P SPORNR L ERLAF G A U8
di et hyl si fatedidy-bestbuslisyrlerepadienyiox§ phehyinimeshyl y15 456 6n7 um
di chl ori deetratstdrplisdeaynkedidildhilet@t etdnduml- (4' -t ert - but yl phenyl i ndenyl ) -
zi r coni unydighlsertigdepropylcyclopentadienyl)-4,7,7-trimethyl(n5-4,5,6,7-
d! met hy! s{é@f@gy&log},aggﬂgdwmgrgﬁﬁwml phlenyl I ndenyl )-_ 10 zirconi um
i ehi onkdg- taTsCiveen) PO pRLsE foH) e, 3 b4 SAAMLANREY 114590 ) -
di met hyl sFEErREgaresrdeny bl ichdorati$3n3um,or onet hyl phenyl - i ndenyl )
zi r coni untd{35-tatngtthylsilylcyclopentadienyl)-2-trimethylsilyl-4,7,7~
di net hyl sttimeshiyll(infs{ 5 &, Tytetir{dydmeinkdeny b hpdidhlodenytaniwk r coni um
di chl ori de- gysmhykst lnnrgdicybbbpér syl 44 ( #, 7itarikeRby Y | wE1aN Y], Bndenyl ) - -
di met hyh git 'ddlindenyl) Jdichlorozirconium : '
di met T 1 8o ¢ 0L 22 TR s P00 BR824 -
di met hy| sPHFRHPLEFSELEAEY | - 4- (4’ - et hyl phenyl i ndenyl ) di et hy! -
zi r coni unf eRFetEyd Anadel YatFRBe bhydtricys L prentadienyd) kel t)HNsRENY | - -

divldichlorotitanium

25 (methylamido) (tetramethyl-n5-cyclopentadienyl)dimethylsilyl-
dichlorotitanium
(methylamido) (tetramethyl-n°-cyclopentadienyl)-1,2-ethanediyl-
dichlorotitanium
(tert-butylamide) (2,4-dimethyl-2,4-pentadien-1-yl)dimethyl-

30 silyldichlorotitanium
bis (cyclopentadienyl)zirconium dichloride
bis(n-butylcyclopentadienyl)zirconium dichloride
bis(1,3—diﬁethylcyclopentadienyl)zirconium dichloride
tetrachloro-[1-[bis(n®-1H~inden-1-ylidene)methylsilyl}-3-(n5-

35 cyclopenta-2,4-dien-1l-ylidene)-3-(n°-9H-fluoren-~9-yliden)butane]-
dizirconium
tetrachloro-[2-[bis(n3-2-methyl-1H-inden-1-ylidene)methoxysilyl]-
5-{n°-2,3,4,5-tetramethylcyclopenta-2,4-dien-1-ylidene)-5-(m>-9H-
fluoren-9-ylidene)hexane]dizirconium

40 tetrachloro-[l-[bis(n>-1H-inden-1-ylidene)methylsilyl}-6-(n°-
cyclopenta-2,4-dien-1-ylidene)-6-(n°-9H-fluoren-9~ylidene)-3-oxa-
heptane ]Jdizirconium
dimethylsilanediylbis (2-methyl-4-(4’-tert-butylphenylindenyl)-
zirconium dichloride

45 dimethylsilanediylbis(2-methyl-4-(4'-methylphenylindenyl)-
zirconium dichloride



i ndenyl ) di zirconium 25
di met hyl sPIﬁ%é% 23 s( 2- met hyl - 4- (4' - met hoxyphenyl i ndeny! ) - 17 JIIN 7004

di
di
di
di
Zi
Zi

met hyl zi r coni um

met hyl si | anedi yl bi s(2-ethyl-4-(4"-tert-butyl phenylindenyl) -

met hyi zi rconi um 11

et hyl sidimaekly)dilianediplingd (2A-rledhyed hyd plenylpheeylindényey byl - 30
rconi umydi- Ak T dilkfnggiyd bi s(2- et hyl - 4 (4' - et hyl phenyl i ndenyl ) di net hyl -
rconi umgﬂn i ﬁ'alnéﬂfgiﬂ% {2 b IYA - f (4 bLh L SR QTR REL ppeny! -

I ndenyl )

di
di
di
Zi
di
di
di
Zi
di
di
di
di
di
di
Zi
di
di
Zi
di
di
Zi
di
di

met hy| sitP4® Mllﬁcé’(‘?"@tqin’;ﬁh]ﬁ’r(lﬁe met hoxyphenyl i ndenyl ) -
nethyﬁzﬂn@gﬁnxﬁﬁllanedlylbls(2-methyl ~4~(4'-methoxyphenylindenyl)-
nmet hyl skziatcetigd iish2enideryl - 4- (4' -tri nmet hyl sil yl phenyl i ndenyl)

rconi umydi&4W ’§ﬁi3ned1ylb15ﬁ2 etth -4-(4'-tert-butylphenylindenyl
nmet hyl sﬂgg I Bissb 2 PELY -trinmethylsil ‘{phenyl | ndenyl)) 40

nmet hyl zir ¢

et hy| sPHARE AilRReS L Ll bAA (1=t RYLrdT (S HR N FERRUL Ny | ) - -
r conil@nedreenigy ddchloride

nmet hyl sdisetddi hdiliagédivtthid (24-etiyl 4+ et-eyhglphydmpidmdenpiipnyl ) -
”Ethy|ZEiﬁ&5Hﬂﬂﬁ 43chloride

gﬁlt gxr/: Ze Oz| 'aﬁéal 1Blz— %ﬁfh 2484 RULYI ROSINd ohyAgRBNS) - haf nium
met h |_si {lan Q% %c’ij\lo gﬁ ert-but - titanium
chlo Fd@”&‘? (@|‘§f Y?TE'{TM 'Eefﬁo’?*éleﬁﬁlﬁﬁ B9 * Thdenyl ) -
rconi unk &#resniom Géf-‘131°r1de

met hyl sdimlpllbaaealmmm—me(:nylm-umowhphdnlytly)ﬁmstamyil)dermlr)e-oni um
chl or i deisétmilngligcbananli yl bi s(2- met hyl - 4- (4' - n- but yl phenyl )i ndenyl) -

rCO”'””Hf%é%H %hdﬁnedlylbls(z—methﬁl ~4-(4‘'~-meth lphenyllnden 1)-
hexyl phenyl )i ndényl) O zirconium

met h )él
chl Orl d %\: ;hsllgglne lq:):l.ysl (l%l h}?FLP 4’ e£hylpﬁ1€ nyqlitn}éegybf{ICszeltrl]l%ﬁnyl )-

rconiu
nmet hyl SF}E‘FFEIHI% bi s(2- et hyl - 4-phenyl )i ndenyl)zirconi.um dichloride 15
met hyl sdimetedilglilased@ipting (24meihy het -l phehflyonaethly) phenyl-
indenyl)dimethylzirconium
25 dimethylsilanediylbis(2-methyl-4-(4’-methoxyphenylindenyl)-
dimethylzirconium
dimethylsilanediylbis{2-ethyl-4-(4‘-tert-butylphenylindenyl)-
dimethylzirconium
dimethylsilanediylbis{2-ethyl-4-(4‘-methylphenylindenyl)dimethyl-
30 zirconium
dimethylsilanediylbis(2-ethyl-4-(4'-ethylphenylindenyl)dimethyl-
zirconium
dimethylsilanediylbis(2-ethyl-4-(4‘-trifluoromethylphenyl-
indenyl)dimethylzirconium
35 dimethylsilanediylbis(2-ethyl-4-(4'-methoxyphenylindenyl)-
dimethylzirconium
dimethylsilanediylbis(2-methyl-4-(4 '-trimethylsilylphenylindenyl)
zirconium dichloride
dimethylsilanediylbis(2-methyl-4- (4'-trlmethyls1ly1pheny11ndenyl)
40 dimethylzirconium
dimethylsilanediylbis{2-ethyl-4-(4’-trimethylsilylphenylindenyl)-
zirconium dichloride
dimethylsilanediylbis(2-ethyl-4-(4'-trimethylsilylphenylindenyl)-
dimethylzirconium
45 dimethylsilanediylbis(2-methyl-4-(4’'-tert-butylphenyl)indenyl)-
hafnium dichloride



Zi
di
di

rconi um di chl ori de
net hyl sP73REAPPREi s( 2- et hyI 4- (4 - et hyl phenyl )i ndenyl )- zirconi d JUN 200¢
chl ori de di met hyl si | anedi yl bi s(2-ethyl -4-(4'-n--propyl phenyl)indenyl) -

20 zirconiumdichl ori de

di
di
Zi
di
di
Zi
di
di
Zi
di
di
di
Zi
di
Zi
di
di
Zi
di
Zi
di
di
di
Zi
di
di

met hyl si | anedi yl bi s(2-ethyl -4-(4'-b2butyl phenyl )i ndenyl)- zirconium
chlorldelﬁbfﬂyﬂﬁmrshbanﬁmbﬁadm:mézhglhwlr¥bJ&@rthSKM}rﬁﬁaﬁyﬁﬁ1BQ€Hyi9-

rconi um {: dﬂ{ gg

net hyl si yI ?1 4 he | nde - zirconium
chlori dg”a? h%%‘?%/"i‘&'&‘?%h&hg 4y E"Etﬂ}é/% S¥Y) Ti ndenyl ) -

r coni un? 4T eenism d‘éChlorlde

nmet hy bsdimetddilsiliasé@i plid (24med hy b-et- (iut-pnl-phepylphertdaniinfiengD) zi r coni um
chl ori delﬁci;dfﬁtdnyldabhmeyl bi s(2-ethyl-4-(4'-tent-butyl phenyl)indenyl) -

rconi uny ‘i‘i diylbis(2-methyl-4-(4’-n-b i -
nmet hyl s | anec{%}({‘l ne J-L}rg-cpls(pylme4 3’p’)heny(l )| r?deﬁflﬂ%ﬁn ol ilé‘%e“ﬁ%m oride 35

met hyl st Haneth opyl -4- (4" - ¥1 phenyl )i ndenyl)- zirconium
chlori d%ﬂb?wlrwﬂéwawd?wsrg‘?ﬁhhlﬁ-dﬁy hexykphen i) iseEAYL) T ndenyl ) -

r con@nz degiigm déchloride

met hy| sdimerddilylibiaaéd@i yitpirsqRyme 4hy U~ 44 (20~BEOPyh PFIFHEnyLNdeayhy 1) 40
rcgﬂirnszéaﬂﬁwﬁ dechloride L _ _

nme S - zirconium
chl o)r/i déig rr? ?élﬁ%glr?ﬁﬁfﬁg?(sfgyin 4p py&&ihgigﬂ]}# M]'Iq‘qﬁ’eny ) i ndenyl) -
rconi u de 45

net h}Psqbrr%ﬁfétylwaagf@iﬂaiﬁsay?tm)(ﬁ=(éycrnsﬁéxynﬂpmw|iwﬁaﬁhy+ ) -

rconi unz tadriom décl¥@2Ydg0025 1 7 JUN 2004 13

met hyl sdimsnedilghibhré@iyiHirsqpy bt ¥y -4 - (@ecel by ypipiaaylinidedenyt ) - zi rconi um
Chlorldéirconlum dichloride

met hy! 4l @ bh s s nftsqRYbe s d - e Lh- BRbX RN L RERY ) -

;rg?%#sﬂ%ﬁ?é’d'l LERI0TEdS ¢ | phenyl )i ndenyl ) zirconium djchloride
M LT AL IR RN A A M

zirconium dichloride
dimethylsilanediylbis(2-ethyl-4-(4’'-hexylphenyl)indenyl)-
zirconium dichloride

25 dimethylsilanediylbis{2-ethyl-4-(4'-pentylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-ethyl-4-(4’'-cyclohexylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-ethyl-4~{4’-sec-butylphenyl}indenyl)-

30 zirconium dichloride
dimethylsilanediylbis(2-ethyl-4-(4'-tert-butylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-n-propyl-4-phenyl)indenyl)zirconium
dichloride

35 dimethylsilanediylbis({2-n-propyl-4-(4‘'-methylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis({2-n-propyl-4-(4’'-ethylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-n-propyl-4-(4’-iso-propylphenyl)indenyl)-

40 zirconium dichloride
dimethylsilanediylbis(2-n~propyl-4-(4’-n-butylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-n-propyl-4-(4'-hexylphenyl)}indenyl)-
zirconium dichloride

45 dimethylsilanediylbis(2-n-propyl-4-(4’-cyclcochexylphenyl}indenyl)-
zirconium dichloride



zi rconi um l.oride '

di net hyl qua§2839Fgl s(2-n-butyl-4-(4"-ethyl phenyl )i ndenyl)- 10 zi r‘[doglu {
di chl ori de di et hyl si | anedi yl bi s(2-n-butyl -4-(4'-n-propyl phenyl )i ndeny ?m
'zi rconi um di chl ori de

di et hyl si | anedi yl bi s(2-n-butyl - 4- (413 so- propyl phenyl )i ndenyl )- zirconi um
di chl ori ddidéthylsilanediylbis{2-n-propyl-4-(4’-sec-butylphenyl)indenyl)-

_di met hyl sik po@ehivel RiishZorideit Y| - 4- (4' - n-butyl phenyl )i ndenyl )- zirconium
dichi ort g gt oRpinhshealph i (g BpPital o~ bdre DEXY RARAYY) LRGGIA -

zi rconi um

di net hyl sFHEREYWH ﬂgf‘koﬁl%t | -4-(4'- g/cl ohexyl phenyl )i ndenyl)- 20
Z|rconlénﬂﬁm%#ﬂXﬁﬁhdénedlYlbls(2 -n-butyl-4-phenyl)indenyl)zirconium

di met hy| stdiembaiiidebi s(2- n- butyl - 4- (4' - sec-butyl phenyl)indenyl)- zirconium

di chlori damethylsllanedlylbls(2-n-buty1 4-(4'-methylphenyl)indenyl)-
di met hyl sﬂ%%ﬁ.g' Qi shLePidwt yl -4- (4" -tert-butyl phenyl)i ndeny¥ zirconi um
|.Ime

dichlorid nedi,yl bi s( 2: hexyl, rconi um
di chl ori d ?4?‘3 ]3? qg IZ %’é&'ﬂe 4. (ﬁtg}{r&%ﬁf?ﬂa R@F ;'fz‘u enyl)

zi rconi Bn?éﬁ%‘m‘d’l“! Elé‘:hl"rlde

di et hyl sfimetedilsliBar¢dinibis (24ntHatelAA (BHenybFopitlarnenyl ) 30dedry kloni um

di chl ori deitkdreidry dichbaoeitiey| bi s(2- hexyl - 4- (4' - n- propyl phenyl )i ndenyl ) -
zi rconi umy ghe&dtyarsiid8nedi 1b1$(2 n-butyl-4-(4'-iso-prop lphenyl 1ndenyl)-

di met hyl sj| Y ghg gi‘ﬁg -4- (4 -| So- propyl phenyly)l ndeny - zirconi um
g:?ggﬁr g& %ﬁnxﬁs|38Xe31yfg¥gibyle‘éZLheX%' gutyfb u%&k?ngnxlflndenyl)
di net hyl spLEFREWA BishIemidde)| - 4- (4' - hexyl phenyl )i ndenyl )- zi rconi um

di chl or i déimkthatlsiltsnediwkhisl(Bi-stbutelyd-~(4- Chexyiphesiydiinghany)y i ndenyl ) -
40 zircongiedliicim ditlboride

di met hyl siimafiigl bhﬁéaiﬁmasél 24n(But FEC-QUL LEPOESHE Ry 1pRRAYE ) 1ndddy@QRi UM
di chl oc bd‘Zl tuggg% qieyltbl s(2- h}nyI (4?-tertwb3?yl gh)en?/l ) |y(r?'3enyl ) -

é: LS?E;F??F% i Iag? %IWI BRI A G ST oA ARRERE A IR e oni um

bls(dl met FYTEARIEE) d09RTIR25 1 7 JUN 2004
dlmethylsllanedlylbls(z n-butyl-4-(4‘-tert-butylphenyl)indenyl)-

zirconium dichloride

25 dimethylsilanediylbis(2-hexyl-4-phenyl)indenyl)zirconium
dichloride
dimethylsilanediylbis(2-hexyl-4-(4’'-methylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-hexyl-4-(4‘-ethylphenyl)indenyl)-

30 zirconium dichloride
dimethylsilanediylbis(2-hexyl-4-(4'-n-propylphenyl})indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-hexyl-4-(4'-iso-propylphenyl)indenyl)-
zirconium dichloride

35 dimethylsilanediylbis (2-hexyl-4-(4'-n-butylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-hexyl-4-(4‘’-hexylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-hexyl-4-(4’-cyclohexylphenyl)indenyl)-

40 zirconium dichloride
dimethylsilanediylbis(2-hexyl-4-{4'-sec-butylphenyl)indenyl)-
zirconium dichloride
dimethylsilanediylbis(2-hexyl-4-(4’'-tert-butylphenyl)indenyl)-
zirconium dichloride

45 dimethylsilanediylbis(2-methyl-4-(4’-tert-butylphenyl)indenyl)-
zirconium bis(dimethylamide)



14 di et g5 Jqgp v bi s(2-ethyl --4-(4"-tert-butyl phenyl)indenyl) -

di benzyl zi rconi um 17 JUN 2004
di et hyl si | anedi yl bi s(2-net hyl -4-(4'-tert-butyl phenyl)indenyl)- dinethyl
zirconiumb5

di met hyl ger manedi yl| bi s(2- et hyl - 4- (4’ Mert - but yl phenyl )i ndenyl )- zirconium
di chl ori d&1BEEBY k4 krraddiéBi§ [ hrefrleth(f L Ag-busyiphenyl pinsepy)) ndenyl ) -
_haf ni um didgbkoeytzirconium

di met hyl gerfasnglyi il ypbopyl -rlethd1=-t (4 - utdnt-BaePYhhé A Habny 1 P-

E:I: trg?lhylm glriglgkﬂ%'ip%bﬁogium h 4-(4' -te but yl phenyl )i ndenyl) - zirconi um
di chl or isgg‘f‘e“ Esﬂ%eerﬁ'}eaﬁ‘l(‘-’ &gﬁé’f%{ﬁi%ﬁ‘%é%yﬁ i'ﬁtfé%i?’)"i?’i%%‘?ﬂﬁrﬁ%ﬁ&ﬂy{!)ﬁ de

et hyl i den@BFSPRiwn iliichdogade or ¢ - but yl phenyl )i ndenyl ) zirconium 15

di chl ori ddimehlyylgtommelsiedi?lbi piomthyad - 4( 4 1-dreirtbbuyy htempt 1))iindenyl ) -

zi rconi umhdabhmwrdidthloride

S.t 2%: ggiegg?ié§£gymé%aﬁamba§yiﬂlg(cz&rﬁrbpyiyip{ﬂﬁmﬁ'e}bcnﬂﬁwia&ér{m iHBny1) -

et hyl i d’gn bi s%lzqrﬁedxlﬁh-lgygﬁeﬁent - but yl phenyl )i ndenyl ) di benzyl - zirconi um
et hyl i dengﬂﬁ"% By kgetyiangd ﬁlb%%ﬁ“ﬁﬁﬁflgibﬁ MR8 Ry Y sy Lndemyk i um
et hyl i denébFeepiymetdighlaride -t ert - but yl phenyl )i ndenyl ) di benzyl - 25

titani um ethylidgvedlisq@2eneyInd-phendt] ) imidnyilytzyrpbehy )dirt@pylide zi r coni um
di chl ori detry hiddrieriehséengt -yl (44-¢dreimiy1pubiy Dasdnyilndepuba dinret hyl -
haf ni ung3Q; &k 1V iglenebi s(2- n- propyl - 4- phenyl )i ndenyl ) di met hyl titani um

g}[ Qzlld: gg?g@*g%d&gteﬁls ( ﬂ-l(lf'prcgpej\rrlt—tltz[&yl—@ehr“:i:n—)gu)tlyegl?QX}:B )Zilnrd%%giyg]

et hyl i denBbFeiuwdt chdoride t or ¢ - put yl phenyl )i ndenyl ) haf ni um
bis(dinetﬁ?hg&ﬁdﬁgpbjg(2-n-buty1—4-(4’—tert-butylphenyl}indenyl)titanium

et hyl i dendbelX@xigtehyl| - 4- (4' -tert-butyl phenyl )i ndenyl)titanium

bi s(di zet Byhplidiebis (2-hexyl-4-(4’-tert-butylphenyl)indenyl)dibenzyl-

met hyl et hylidangld s(2-ethyl -4-(4' -tert-butyl phenyl 5i ndenyl)- zirconi um
dichlorid | | i d | S(24ethyl-4-(4.-1tert-butyl i ndenyl ) - 40
hafniun1df§£i%§3%§§bq¥(b S%ﬁ?ﬁ 2 %4 @grtzhé£ylpﬂeny1f&nd@n@q?gxggnzéa-

ethylidenebis(2-methyl-4-(4'-tert-butylphenyl)indenyl)dibenzyl~

25 titanium '
ethylidenebis(2-methyl-4-(4’'-tert-butylphenyl)indenyl)zirconium
dichloride
ethylidenebis{2-ethyl-4-(4’'-tert-butylphenyl)indenyljdimethyl-
hafnium

30 ethylidenebis{2-n-propyl-4-phenyl)indenyl)dimethyltitanium
ethylidenebis(2-ethyl-4-(4’-tert-butylphenyl)indenyl)zirconium

bis{dimethylamide)
ethylidenebis(2~ethyl-4-(4’~tert-butylphenyl)indenyl)hafnium
bis(dimethylamide)

35 ethylidenebis(2-ethyl-4-(4’-tert-butylphenyl)indenyl)titanium
bis(dimethylamide)

methylethylidenebis(2-ethyl-4-(4’-tert-butylphenyl)indenyl)-

zirconium dichleride

methylethylidenebis(2-ethyl-4-(4’-tert-butylphenyl)indenyl)-
40 hafnium dichloride

Further examples are metallocenes from the above list in which
"dichloride” is replaced by the following ligands:

45 monochloride mono(2,4-di-tert-butylphenoxide)
monochloride mono(2,6-di-tert-butylphenoxide)
monochloride mono{3,5-di-tert-butylphenoxide)



Furt her are netal l'ocenes fromthe above list in which
"dlchlorlagng/§%Péﬁlaced by the followi ng |igands: 45 nonochloridel7 JUN 2004
nono( 2, 4-di -tert-butyl phenoxi de) nonochl ori de

nono( 2, 6-di -tert-butyl phenoxi de) nonochl oride

mono( 3, 5-di -tert-butyl phenoxi de) 0732500025 15 nonochl oride

nono( 2, 6- sibnSeickdniidel pbrd X, deli -sapnbaty Xptieth@dxiaap( 2, 4- di - met hyl phenoxi de)
.nmonochl or hdgodPnstide3mdho P?,tﬁ)dlpﬂgﬁﬁﬁlﬁ?énom@ gchl oride

nono( 2, 5- dj - et hyd. Qemg&ﬁgt%a Nﬁggﬁ %{ c[i:gurag o( 2, 6-di - met hyl phenoxi de)

nonochl or i dé nono chlorlde

mono( 3, 5- BPRRARRARA1 eHSQ?H%ﬂs‘q&DHSEH¥¥PW ﬁhﬂ? dphenoxi de monochl ori de
mono( 2- Felpyeghkarddedapno (2 frskioratby 1rkenaxide3- met hyl phenoxi de)

nonochl or mdeociita(idenebhy | PHedxmdelylphreodildeni de nono( 2- et hyl phenoxi de)
nonochl ormsﬁom&aeehbuépiw,@l@w-aleihymmfaaﬂiaei;de nono( 4- et hyl phenoxi de)

15 nnnochhﬁﬁ% @@(ﬁoﬁ éﬂ&g&hghenOX|de) nonochl ori de

nono( 2-ter nono( 3-tert-butyl phenoxi de)

|l ori d
nnnochlor?ﬂ%oéhﬁﬂfl s@E“T) egﬁ@ﬁBg? é%ﬁanochlorlde
nDno(4JPeW?DQﬁh%ﬂﬁéﬁénBQ?@%%‘mﬂ3hﬁéﬁb@*ﬂ%ﬂque
nono( 2- i sopnaghlorideendyd phraedhydphenomivedhl ori de
nono( 4- i spehellorddenRbiy( z).lwnqxbﬂeﬂoximochl ori de
Tono( 5. IZ%?‘W“%“%@%@ ?j%gh fgnoXRY ) chl or i do
nono( 2 %?r g th Gg EE ENoXI 25 nmonochl ori de
nDno(Zig B?n??ﬂ%PrBGF %o {%ﬁ?ﬁﬂg dgdnochl ori de
mono( 4- noﬁ?ﬂ?ﬂh&ﬂi%ﬂaeTOW%ﬁ%ﬁWFGrPHEY¥ﬁ#Rﬂ93lﬁaphthOX|de) nmonochl ori de

nmono( 2- naptmdrhdicdd e momwiHtericdbutplplehoxidry| phenoxi de) 30 nonochl ori de
mono( t er t mbnbehioddie MONOCIHs@E-Bat pDptedridx1eehyl anil i de) nonochl ori de

mono( 2- t epbadiindr3Re! holfd (4-FRRRCBLEY IgenTaaae) er t - butyl am de)
nDnOCh&erﬁSE%éﬂ¥y}lqe_'6§5%i)f§8¥£88}£L -methylphenoxide)
monochloride mono(4-isopropyl-3-methylphenoxide)
monochloride mono{S5-isopropyl-2-methylphenoxide)
monochloride mono(5-iscopropyl-3-methylphenoxide)
monochloride mono(2,4-bis-(2-methyl-2-butyl)}phenoxide)
25 monochloride mono(2, 6-di-tert-butyl-4-methylphenoxide)
monochloride mono{4-nonylphenoxide)
monochloride mono(l-naphthoxide)
monochloride mono(2-naphthoxide)
monochloride mono(2-phenylphenoxide)
30 monochloride mono(tert-butoxide)
monochloride mono(N-methylanilide)
monochloride mono(2-tert-butylanilide)
monochloride mono{tert-butylamide)
monochloride mono(di-iso-propylamide)
35 monochloride monomethyl
monochloride monobenzyl
monochloride mononeopentyl.

The catalyst system of the present invention is obtainable by

40 reacting at least one Lewis base of the formula (I) and at least
one organcelement compound d), obtainable by reacting at least
one compound of the formula (VI) with at least one compound of
the formula (IX), with a support. The product is subsequently
reacted with a solution or suspension of one or more metallocene

45 compounds of the formula (X) and, if desired, one or more
organometallic compounds of the formula (III). This activation of



35 nonochl gri_de npnonet hyl * nonochl ori de nonobenzyl nonochl ori de
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formula (LI1). This ctivat'#on of 0732/90%25 1 7 JUN.2004 16 the catal yst
syst em cafCoBT BRI dBSGRtRIY e WdFlr 81 TG SFGSEPbn I YH'G PhetPRact or or
el se onlSy suppehe Naderigd. iFospReRsled fRcaR AEMARIE 5QLYeRH ofSughable esent

i nventi onsollhentd aeppaprhatit ey alipbatisperdedtisn &or crxgenple bekament .

Sui t abl e %@EM@H&,S ¥12eAL0FRL Xl e ,abirPhal dfera@leve AYarod bomsaBbte diExane,
heptane, Lt Heeadlonivh?ae: of 'nd1H 208084 ok JReAACREBONS G B3cn TR NY| ene
chl ori de or .t P%lgo ated aropati c 6’?’ rocar Qons sgc gs 0- |cg orobei_Tzene.
The suppoPf9ta rl’&"&f’-?%at FAPEPEfahd® WS RTEGE 52 EShgStd =8P RE Yor mul a
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m nut e t oré8chir L imepbelnygaditle fuoobelOrom mneemihot® twurss holhe, reacti on

product cgﬂef@ﬁaﬂﬁplﬁbﬁdlanﬁmwentwur@.s thRepdeck in Yrofuedcdie
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i nut eblgogiﬁeﬂ% §",1T6’T BF ot 20T 6ﬁ1¥1gh?ri(fﬁﬁa§§ri¥ %iﬁa% VB et erence i s

gi ven to QEPARCHRIA-GLYNLBUR CRRROPRASNEL- Jthes TEaGF 80D phidte BETRNhES fiFHI a
(1) per eqoevairyite gfo #RehQ@rsw gmedbopbhy ainem Adnmméovesrund @) howesticul ar
pr ef er enceréSegpnan ist given ngp fusdmgOfboh 00 |1 aguitvageitalents béws sSLdaise of
the formibgse(ds 43R RgMbYal e pir egGdpPRaiOBratygi num conpound d). The

ERIR cicegono el EMAn At e poetaie

i ons s ‘cavalent | n Upport

mat eri al %?h'f’%“?% n*ﬁ'é_’rme:anaf ISy Pgﬁn’f oalfasa,bj"ﬁ‘éu 0‘8??‘? ec'éEIS tgﬁpp%ﬂmla

materi al . (FheP$eRIIITRLRPKt o LHIANORBTRYTAIMLRUR FPRPRPS Sy Eﬁ% solidis

washed wi rraohionfpraducibef ekt ireacdian|ifem sompawed Fiuich g SapPOYe

material $ fhemindy metdaldoecete glensaendnis Kreralently bound to the

25 support material. This is hereinafter referred to as the modified
support material. The reaction mixture is subseqguently filtered
and the solid is washed with one of the abovementioned solvents.
The modified support material is then dried in a high vacuum. The
modified support material can be resuspended after drying and be

30 after-treated with a compound of the formula (III). However, the
compound of the formula (III) can also be added before filtration
and drying of the modified support material.

The application of one or more metallocene compounds, preferably

35 of the formula (X), and one or more organometallic compounds of
the formula (III) to the modified support material is preferably
carried out by dissolving or suspending one or more metallocene
compounds of the formula (X) in one of the above-described
solvents and subsequently reacting it with one or more compounds

40 of the formula (III) which is/are preferably likewise in
dissolved or suspended form. The stoichiometric ratio of
metallocene compound of the formula (X) to the organometallic
compound of the formula (III) is from 100:1 to 10-4 : 1. The ratio
is preferably from 1 : 1 to 10-2 : 1. The modified support

45 material can either be placed directly in the polymerization
reactor or in a reaction flask in one of the abovementiocned
solvents. This is followed by the addition of the mixture of a



nodi fied support material can be resuspended after-drying and be 30
after-treB784/8PPR5a conpound of the fornula (I11). However, the 1ZEqti@end
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above- des@??%@(}) gg e rédf'?d °§UBE% g%rhrﬁlaa r(%% nfsto bel ﬁgg?\% % WS e
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di ssol védoogasemsgiaidéed ¢owmunthefstbe chiowmdtar (EIEAti o of netall ocene
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(1 BI I2) s HF% %ft ﬂo&&fga SLREEP@t%@tm&aéllﬁceﬁéf@a@aém{ b2 ﬂe éct |°y
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cat al yié s s'ef t he sent lp_ventl 0, %rogs% {‘@%&@r gd out at
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25 occurrence of partial decomposition when introducing the '
air-sensitive catalyst.

Furthermore, the invention provides a process for preparing an
olefin polymer in the presence of the catalyst system of the

30 present invention. The polymerization can be a homopolymerization
or a copolymerization. Preference is given to preparing
homopolymers or copolymers of propylene.

Preference is given to polymerizing olefins of the formula

35 R®-CH=CH-R?, where R® and RP are identical or different and are
each a hydrogen atom, a halogen atom, an alkoxy, hydroxy,
alkylhydroxy, aldehyde, carboxyl or carboxylic ester group or a
saturated or unsaturated hydrocarbon radical having from 1 to 20
carbon atoms, in particular from 1 to 10 carbon atoms, which may

40 be substituted by an alkoxy, hydroxyl, alkylhydroxy, aldehyde,
carboxyl or carboxylic ester group, or R and rP together with the
atoms connecting them form one or more rings. Examples of such
olefins are l-olefins, such as ethylene, propylene, l-butene,
l1-hexene, 4-methyl-l-pentene, l-octene, styrene, cyclic olefins,

45 such as norbornene, vinylnorbornene, tetracyclododecene,



catal yst systemto be forned onty in the reactor. This prevents 25
occurrenc®73R2/98025al deconpositi on when introducing the air-sendi’t 2004
catal yst. Furthernore, the invention provides a process for preparing an
ol efin polyner in the presence of the catal yst systemof the 30 present

i nvention. The polynerization can bel@ honopol ynerization or a
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C4- C201§i eneercyiticgdr vedi®yr 1, 3- but adi ene, or norbornene and et hyl ene
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from-60 tRe30QportRar thtalyyd wyBtenetablaitheemaOtdmetb@EredbEy prressur e
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directly MAdi¥me pol ynerizati on system or can be resuspended as powder or
while still noist with solvent and introduced into the 20 pol yneri zation
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system of the present invention. The prepolymerization is
25 preferably carried out using the (or one of the) olefin(s) used
in the polymerization.

To prepare olefin polymers having a broad molecular weight
distribution, preference is given to using catalyst systems

30 comprising two or more different transition metal compounds, e.g.
metallocenes, and/or two or more different cocatalytically active
organoelement compounds.

To remove catalyst poisons present in the olefin, purification
35 using an aluminum alkyl, for example trimethylaluminum,
triethylaluminum or triisobutylaluminum, is advantageous. Either
this purification can be carried out in the polymerization system
itself or the olefin is brought into contact with the Al compound
and subsequently separated off again before introduction into the
40 polymerization system.

As molar mass regulator and/or to increase the activity, hydrogen
is added if necessary. The total pressure in the polymerization
system is from 0.5 to 2500 bar, preferably from 2 to 1500 bar.

45
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system contents. Preference is given to using triisobutylaluminum and
triethylaluminum in a concentration of from 10 to 0.01 mmol of Al
25 per kg of reactor contents, as a result of which a low molar Al/M!
ratio can be chosen in the synthesis of a supported catalyst
system.

Furthermore, an additive such as an antistatic can be used in the
30 process of the present invention, for example to improve the
particle morphology of the olefin polymer. In general, it is
possible to use all antistatics which are suitable for
polymerization. Examples are salt mixtures of calcium salts of
Medialan acid and chromium salts of N-stearylanthranilic acid, as
35 described in DE-A-3,543,360. Further suitable antistatics are,
for example, isopropanol, C;;-C;;-fatty acid soaps of alkali
metals or alkaline earth metals, salts of sulfonic esters, esters
of polyethylene glycols and fatty acids, polyoxyethylene alkyl
ethers, etc. A review of antistatics is given in EP-A-0,107,127.
40
Furthermore, a mixture of a metal salt of Medialan acid, a metal
salt of anthranilic acid and a polyamine can be used as
antistatic, as described in EP-A-0,636,636.

45 Commercially available products such as Stadis® 450 from DuPont,
namely a mixture of toluene, isopropanol, dodecylbenzenesulfonic
acid, a polyamine, a copolymer of 1-decene and S0, and also



20 inert g4o5 ,§5é?gl e to renove' catal yst poisons present in the olefin).
This is added to e polynerization systemin a concentration of from 200
to 0.001 mmol of Al per kg of reactor contents. Preference is giver % gUN 7004
using triisobutylalum numand triethylalumnumin a concentration of from
10 to 0.01 nmol of Al 25 per kg of r®actor contents, as a result of which
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antistatic into the polymerlzatlon autoclave before addition of
25 the supported catalyst system. The resuspended supported catalyst
system is subsequently added while stirring at from 0 to 100°C.
The polymerization time can be in the range from 0.1 to 24 hours.
preference is given to a polymerization time in the range from
0.1 to % hours.
30 _
In the above-described process, no deposits are formed in the
reactor, no agglomerates are formed and the productivity of the
catalyst sjstem used is high. The polymers prepared by the
process of the present invention have a narrow molecular weight
35 distribution and a good particle morphology.

The following examples illustrate the invention.

General procedures: Preparation and handling of the compounds

40 were carried out under argon with exclusion of air and moisture
(Schlenk technique). All solvents required were dried before use
by boiling for a number of hours over suitable desiccants and
subsequently distilling them under argon.

45 Example 1: Synthesis of
bis(dimethylaluminoxy)pentafluorcphenylborane
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dl([bls(pentafluorophenyl)boroxy]methylalane in toluene.

Example 2A: Synthesis of
25 dilbis(pentafluorophenyl)boroxymethylalane

5 ml of trimethylaluminum (2M in toluene, 10 mmol) and 45 ml of
toluene are placed in a reaction vessel. At 25°C, 6.92 g of
bis(pentafluorophenyl)borinic acid (20 mmol) in 50 ml of toluene
30 are added dropwise to this solution over a period of 15 minutes.
The mixture is stirred for 1 hour at 25°C. The slightly turbid,
light-yellow solution is filtered through a G4 frit. This gives a
clear, light-yellow solution (0.1M based on al) of
di([bis(pentafluorophenyl)boroxymethylalane in toluene.
35
Example 3: Reaction of tris(pentafluorophenyl)borane and
bis (pentafluorophenyl)borinic acid with trimethylaluminum

Sml of trimethylaluminum (2M in toluene, 10 mmol) and 40 ml of
40 toluene are placed in a reaction vessel. At -10°C, a mixture of
6.92 g of bis{pentafluorophenyl)borinic acid (20 mmol) and 5.12 g
of tris(pentafluorophenyl)borane (10 mmol) in 50 ml of toluene is
added dropwise to this sclution over a period of 15 minutes. The
mixture is stirred for 0.5 hour at -10°C and subsequently for a
45 further hour at room temperature. The slightly turbid,
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added. ThErem Wrepping obiraeli-0THE mivture is allowed to warm to room
25 temperature and is stirred for another three hours. The

suspension is subsequently filtered and the solid is washed with
pentane. The residue is then dried to constant weight in an oil
pump vacuum. This gives 4.01 g of a white support material.

30 Example 6: Application of the reaction mixture from Example 3 to
a support '

2g of Sioz'(PQ MS3030, pretreated at 140°C, 10 mbar, 10 hours) are
suspended in 30 ml of toluene, and at room temperature 0.48 ml of

35 N,N-dimethylbenzylamine is added. The mixture is cooled to 0°C and
40 ml of the solution prepared in Example 3 are added dropwise
from a dropping funnel. The mixture is allowed to warm to room
temperature and is stirred for another three hours. The
suspension is subsequently filtered and the solid is washed with

40 pentane. The residue is then dried to constant weight in an oil
pump vacuum. This gives 4.5 g of a white support material.

Example 7: Preparation of catalyst system 1
45 0.5 g of the support prepared in Example 4 are added at room

temperature to 5.8 mg of
dimethylsilanediylbis(2-methyl-4-phenylindenyl)dimethylzirconium
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Example 10: Polymerization using catalyst system 1

A dry 2 1 reactor is flushed firstly with nitrogen and
subsequently with propylene and charged with 1.5 1 of liquid

30 propylene. 3 ml of triisobutylaluminum (TIBA) (20% strength in
Varsol) are added thereto and the mixture is stirred for 15
minutes. The catalyst system 1 prepared in Example 7 is
subsequently injected as a -suspension in 20 ml of heptane and
rinsed in with 15 ml of heptane. The reaction mixture is heated

35 to the polymerization temperature of 60°C and polymerization is
carried out for 1 hour. The polymerization is stopped by venting
the remaining propylene. The polymer is dried in a wvacuum drying
oven. This gives 160 g of polypropylene powder (PP). The reactor
showed no deposits on the inner wall or stirrer. The catalyst

40 activity is 28 kg of PP/g of metallocene x h.

Example 11: Polymerization using catalyst system 2

A dry 2 1 reactor is flushed firstly with nitrogen and

45 subsequently with propylene and charged with 1.5 1 of liquid
propylene. 3 ml of TIBA (20% strength in Varsol) are added
thereto and the mixture is stirred for 15 minutes. The catalyst



7 ng of digeidpdgaisnedi yl bi s(2~nethyl-4-(41-tert 10 17 JUN 2004
but yl phenyl i ndenyl ) zirconiumdichloride (10 nol) in 5 mM of toluene are
stirred for 40 minutes with 0.02 m of TMA (2Min toluene, 40 nol). 0.44
g of the support prepared in Exanple E‘i are subsequently added at room
tenperature. The_catal yst sol ution i stirred for 1 hour and the sol vent

i s then t S¥EKCHf f PTPRATES AR HXARRAR) By A8 usPhsemvientdyvirieateas ange,

free-fl ownistgppoaten . irEeAnpleod: haprtamer and onirdedcdnavysh By stlese3 0.2 g of
the suppomieppasparesk ireabxasp! wiure addRsatdd HRORhe 2001 A8 LaLYLR 1O 3.3
T of o Tekhbeblanedi e (Bl yhefr (st SIANEY PPN
is sti rrseﬁﬁ’%oggil%ﬁaoulr,aa%ggt%e_ L'l'stoqp\Peent bY VRN % gﬁgnr?ﬂ’?mji. BROBY1e3%mp
vacuum THE BPVERELASoRRAGR, 1% e FarnyRi FeY ngeen - JBhisc giyes 205 g of

Pol yner i zRPLBRTeRY dRjec #OH{l9E5t Bheswrearton showed for depdwits onf tbis hixther

firstly wwahlnot rogieweandThs ubsedysnt byt ivitdy Asopy| eemred/gharged with
1.5 1 of higal tocdhgpropy! ene. 3 m of triisobutylal um num (TIBA) (20%
strengtyly in Varsol) are added thereto and the mixture is stirred for 15

m nutes. Jhe cat 'S stem 1 prepared in anple 7 is subsequently

i nj ect ed géa‘apg%?p%nts"f%ﬁmﬁ"?éﬁﬂ“ gﬁlﬂ%p‘i"a@aﬁd”ﬂ%éd inwith 15 m of
hept ane. The reaction m xture is heated 35 to the polynerization

t enper at uhedoy¥ HOCreagtpovl ismeilushedohirstly anithenlitdgeomnd hour. The

pol yner i zatbsequientityoppen fyopyaehengnd tdiar@EBVIERNA ¥ apyieNequildie pol yner

I's dri a8- pRogy MU JiYsHOrIedY QO%TQizﬁergjt\ﬁeinl‘@%l&lf akg! Xﬁfx?&y' ene
owder (P r_. n oSl t he .I'nner.. wa stirrer.
'FI)'he cat gl ﬂeg{)@ a(r?t%?\%‘tg ] §S 8}._9%%& fto% ?rgt%ﬂuotfgrie&?eh‘?a i e 11

t 4
Pol yrror | zBT PRI vk PREPREYA | T EXaPBLen? sLo RiPyeduant in dngrcked; i dhed

firstly wifPsHeY®geR Ahduxrishsptanend ripsad pinmiténdSamnt eharged with
1.5 1 of heppane. Fhepyeaskions miktofe TiBhe@a2ed s¢ rdwyipolymeYazstolon ar e
added 20heemparatmdtet b€ 60°Ct ané polywidrizadidnrisl akirigdesut Hur Qahaliyst
0732/ 00028nd ph1lhir200¢idd iS5 KsbpPed BY SRMeHy M ramlififlg Srauhsaauent | y
inj ected 8 Go15HRRCRS! @idd) i90aMa&iu Hﬁ é@&ﬁf'ﬂ%&ﬁd #5%3“f{% Dol of
heptane. The reaction pixture eated t01 lﬁo meri.zatlon . te erature

of 60C a %Iof%ﬁro r2atyon ds gxa"?rll'-%%c%ﬁﬁ S 8'("3% Qfleposits on the in

n .
wa r stirrer. The catalyst activity is 44 kg of PP/g of
25 metallocene x h.

30
35
40

45



5 The polynerization is stopped by venting the remai ning propyl en’e7 The
polymer is dried in a vacuumdrying oven. This gives 255 g of JUN 2004
pol ypr opyl ene powder. The reactor showed no deposits on the inner wall or
stirrer. The catalyst activity is 36 k& of PP/g of netall ocene x h. 10
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of PP/ g l® 25 netaltkesention hgroed® ¥FI1200fi5He Zedibd2O0Mals Ve €haim 1. A
one o ganomst al 11 o canoetac e ol et Prandibyeddst SShplady, 02 Alna¥ o
metal | ocenes, dia”i%éﬁggﬁgﬁéégéﬁ%f%gI 5¥ntﬂ% Pe9503£59ﬁﬂﬁe of e
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15 b) at least one Lewis base,
c) at least one support and

d) at least one organcelement compound which is the reaction

29 product of at least one compound of the formula (VI) with
at least one compound of the formula (IX),
I

25 g
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where

R7 can be a hydrogen atom or a baron-free C1=Cyy group such
as Ci~Cyo-alkyl, Cs=Cyg~azryl, Cy-Cyg-arylalkyl,
40 C7-Cyp-alkylaryl,

R1 and R’ are identical or differeat and ars each a aydrogen ‘
atom, a halogen atom or a Cy-C4g group or R4 is an -03iR;
group, where R are identical or different and are as

45 defined for RS3,



nmetals of transition groups IlIl and 2V of the Periodic Table of the

El ements, diimne conplexes of netals of transition group VIII of 1t7hgy 2004
Periodic Table of the El enments and 2, i s(i m no)pyridyl conpl exes of
nmetals of transition group VIII of the Periodic Table of the Elenents,

at Least one LeWi s Basan aiemesdstofomeisuppmun VAndfathé ceestiodie Table of
organoeljerr;ant hco][rpouhlé E\?ﬁ\ﬁhﬁ§ ﬁhanrﬁtcgfﬁp, phedeck of aa?lyhﬁ%én cm._q,lm
conmpound of the forpgyl g a ' 0 of~ t h r a
(1X), 4B+X~ 1 111 g 0% 4. - zf]ll\h frodiroR  BhaPh Cﬁ%}ﬂoégg‘: 6 %lril}ai o
baron-free Cl-C40 grbup’”suc *as Cl-C20-al kyl, C5-CzO-aryl,

C7-CA4-arylal kyl, C7-C40-alkylaryl, R4 and R5 are identical or different
and are each a fiydrdedn int@egerafhako@ere & om or a CL-C40 group or R4 is
an -0OSi R3 group, where R are identical or different and are as defined
for RSr 26 1 7 JUN ; { sfent,. of i r Vi. o he Pari_odic
Tabl e of the Efeneﬁ?géloi&d;%g%% glr:oup, tv?ﬁgr'gakgfg gqﬁfdfl'ggé%{a? un%%' g(ra g'
Cl- C20- hydr ocarbon radi cal such as Cl-C20-al kyl or Cl-C20-aryl, 5 f is an
integer om0 %o 3% 3% 1BFSEREEEIM ik &% 30t 0 3, where f + g is not equal
to O, 10 his an integer froml to 10, where the organoel enent conpound

i s coval entwhereotind bogidise 1easnROEbmpdndV iy @blal bee L e WounRass tias the
formula I, JMUgbR2R3 (1) 20 where ML is an el enent of main group V of the
Periodic Table of the Elenents, 25 Rz, R2 and 13 are identical or

differenfs and 2,;" 6,830, 3 @égzao AS the formula I,

MIRIRIR3 (I)

20 whers

Ml is an element of main group V of the Periodic Table of the
Elements,

25 R!, R? and R? are identical or different and are each a hydrogen
atom, a C;-Cyp-alkyl group, a C;-Czy~haloalkyl group or a
C7-Cop-arylalkyl group, where two radisals or all three radicals
R, R? and R? may be joined to one another via Cz2=Cap units, where
at least one radical R!, R?Z or R? is a C;=Cyo-arylalkyl group.

30

2, A catalyst system as claimed in c¢laim 1, wherein benzyl is
used as a Cy-Cyjy-arylalkyl group in the Lewis base of the
formula I. :

33

3. A catalyst system as claimed in claim 1 or 2, wherein the

organometallic compound is a metallocene.

4. A catalyst systam as claimed in any of claims 1 to 3 which
40 further comprises at least one organometallic compound of the

formula III

[M3R8 ], (n

where



atom a C -C20-al kyl group, a Cl-C29-hal oal kyl group or a C7-C4 -a;ryljghm
group, where two radicals or all three radicals R=, R2 and R3 may be
joined to one another via C2-C20 units2’7where at |east one radical Rl, R2
or RBis a Cr7-Cap-arylalkyl group. 30 2. A catal yst systemas clainmed in
claim1, wherei beh? 3" i&lemgssdohsnaircaron?- &y yIBIKE/111gr ofiptha Rerdcdadi s
base of the fornul%ahle 3F 3heAEteeitysst systemas clainmed in claim1 or
2, wherein the organonetallic conpound is a netallocene. 4. A catal yst

system as clai ngd i Q-angaafichal g5 & ' fukt he L at
| east one. or ganonetal | i ceco#*g und o#lé%e nfvé‘c:?__grgl%r Ie,alé[hr\/gliéy%g: 5%Iul ??8'23
where 1 7 JUN 2004 DFHEIEE &ROB| FnehC15F 4@ 8roup 1, |1 or 111 of the
Periodic Table of the Elenents, R are identical or different and are each

a hydrogen atord 5= amalioyegentfuonorl &oCB- &dd group, 10 d is an integer
froml to 3 and e is an integer from1l to 4, as constituent e). 5. A

catal yst systerg as ;¢ %innggt;é,gelan%/r(?%f 1C|t§i s 1 to 4, wherein a porous

i norganiG, or organic soli used as suppbrt. i5 6. The use of a catal yst
systemals claimed in any of clains 1 to 5 for preparing polyolefins. 7. A
process for pr@ﬁaFPﬂgtbéllW éli-ns, in which the 20 polynerization is
carried out in the presence of at |east one catalyst systemas clained in
any of claisns & tatdly?d skodm 48 4Daimed in any of claims 1 to 4, wherein

a porous inorganic or organic solid is used as support.

15
6. The use of & catalyst system as claimed in any of claims 1 to
5 for preparing peolyclefins.

7. A process for preparing polyoclefins, in which the
20 polymerization is carried out in the presence of at least one
catalyst system as claimed in any of claims 1 to 5.
23
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