WO 03/ 076480TN PCT/ EP03/ 02148 1 "PROCESS FOR PREPARI NG A DI ETHER- BASED
CATALYST COVPONENT" The present invention relates to the preparation of
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When a supported catalyst is produced for the polymerisation of propylene or higher
a-olefins, it is necessary the presence of an internal electron donor compound in the
solid catalytic component. In fact, the presence of said electron-donating compound
(Di) allows the preparation of supported catalysts endowed not only with a high
catalytic activity, but also with a high stereospecifity.

Electron donor compounds suitable for the preparation of solid catalyst components
can be selected from esters, ketones, amides and amines. A particular class of suitable
internal electron donors is represented by mono- and di-alkyl esters of aromatic
carboxylic acids, such as diisobutylphtalate or ethylbenzoate. Besides these
compounds, also specific ethers have been proved to be effective as internal donors.
EP 361 494 discloses solid catalyst components comprising, as an internal electron-
donor, an ether containing two or more ether groups, preferably in 1,3 position, and
having specific reaction characteristics towards the anhydrous magnesium chloride
and TiCls. In particular, this ether is capable of forming complexes with activated

anhydrous magnesium dichloride in a quantity of less than 60 mmoles per 100 g of

CONFIRMATION COPY



and Tid 4. In particular, this ether is capable of formng conplexes with
activated anhydrous magnesiumdichloride in a quantity of |ess than 60
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EP 728 769 refers to electron donors selected from 1,3-diethers, in which the carbon
atom in position 2 belongs to a specific cyclic structure containing at least two
unsaturations (cyclopolyenic structure). Said cyclopolyenic 1,3-diethers confer a
further increase of the catalyst activity with respect to the ethers heretofore known.
Furthermore, the cyclopolyenic 1,3-diethers can be successfully used both as internal
and external electron donor compounds.
In view of the above advantages, it is of great technical interest to develop an
industrial process for the preparation of a solid catalytic component containing a 1,3-
diether as electron donor compound.
According to EP 728 769 a solid catalyst component is obtained by reacting a
MgCl; nROH adduct in the form of spheroidal particles, where n is 1-3 and ROH is
preferably an aliphatic alcohol, with an excess of TiCls containing a cyclopolyenic
1,3-diether as electron donor. The temperature is initially in the range from 0 to 25°C,
and then is increased to 80-135°C. After a time ranging from 30 minutes to 2 hours

the reaction product comprising the titanated solid support is separated from the



MyC12- nROH adduct in the form of spheroidal particles, where nis 1-3 and
ROH is preferably an aliphatic alcohol, wth an excess of Ti Cl4 containing
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Appl i cant has now found that in order to prepare solid catal yst conponents
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separ at i @mtanieg 1i3adiethdey with high activity and stereospecifity, it is important to select
properly the operative conditions both in the titanation step and in the successive
separation step of the slurry.
It is therefore an object of the present invention a process for preparing a diether-
based catalyst component in which:
a) a slurry is obtained by contacting a solid support comprising a magnesium
halide or a precursor thereof, one or more 1,3-diethers and a liquid phase
containing a titanium compound, and
b) the obtained slurry is then subjected to a solid/liquid separation step in order
to isolate a diether-based catalyst component;
said separation step b) being characterized in that the ratio between the solid/liquid
separation velocity and the final amount of separated solid must be higher than 0.5
liter/(min-Kg), preferably comprised in the range from 0,7 to 2 liter/(min-Kg). As
solid/liquid separation velocity is intended the volume of liquid separated from the
solid catalyst component in the unit of time (liter/min).

The amount of separated solid is intended as the amount of di-ether based catalyst



to isolate a diether-based catal yst conponent; said separation step b)
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If step b).,is carrie ut.. by .centrifugation, a rotating drumcan be used to
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component as a layer on the walls of the drum, while the liquid can be withdrawn
from the central portion of the drum.
In step a) the initial temperature of the liquid phase containing the Ti compound can
be in the range from -20°C to 25°C. Such a temperature is then gradually raised to a
value to be kept in the range from 80°C to 135°C in order to ensure an effective
titanation of the support particles.
A typical scheme for preparing a di-ether based catalyst component according to the
present invention is given below.
A vessel provided with stirring means is fed, at a temperature in the range from
-20°C to 25°C, with a liquid phase containing the Ti compound, a 1,3-diether
compound and a solid support comprising a Mg halide in the form of spheroidal
particles: the molar ratio Mg/1,3-diether is such to be comprised between 0.5 and 50,
preferably between 2 and 20;

the temperature of the vessel is then gradually raised to a value comprised between

80°C and 135°C;



A typical scheme for preparing a di-ether based catal yst conponent
according to the present invention is given below. A vessel provided with
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The solid support to be fed to the vessel in step a) may be a magnesium halide, such

as MgCl,, or a Mg compound capable to yield MgCl, by reaction with a chlorinating
agent such as TiCls.

Particularly preferred supports are adducts of a magnesium halide with an aliphatic
alcohol, preferably ethanol. It is preferred that the magnesium halide is in its active
form or that the magnesium compound is capable to yield a magnesium halide in its
active form when reacted with a chlorinating agent. As it is well known in the field of
Ziegler-Natta catalysts, “magnesium chloride in active form” means magnesium
chloride characterized by X-ray spectra in which the most intense diffraction line that
appears in the spectrum of the non-active halide is diminished in intensity and is
replaced by a halo whose maximum intensity is displaced towards lower angles
relative to that of the more intense line.

Preferred supports are spheriform adducts of formula MgCl,epROH, where p is a
number between 0,1 and 6 and R is a hydrocarbon radical having 1-18 carbon atoms.
Said adducts can be suitably prepared in spherical form by mixing alcohol and

magnesium chloride in the presence of an inert hydrocarbon immiscible with the
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reaction characteristics towards the anhydrous nagnesium chl ori de and
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nmol es per enter i rtutron reactions with Ti Cl4
for | esscaphisia obGriyg carhisxes Midly adtizvated faohydrbas mignesium dichloride in a

quantity of less than 60 mmoles per 100 g of MgCl, and enter into substitution

reactions with TiCl, for less than 50% by moles. They have formula (I):

RI R
R! OR'
(D
R” ORIV
RN R

where R' and R" are hydrogen or linear or branched C;-C)g hydrocarbon groups which can
also form one or more cyclic structures, with the proviso that R'and R" cannot be
contemporaneously hydrogen; R"™ groups, equal or different from each other, are hydrogen
or C;-Ci5 hydrocarbon groups; R groups equal or different from each other, have the same
meaning of R"! except that they cannot be hydrogen; each of R'to R" groups can contain
heteroatoms selected from halogens, N, O, S and Si.

Preferably, R" is a 1-6 carbon atom alkyl radical and more particularly a methyl

while the R" radicals are preferably hydrogen. Moreover, when R'is methyl, ethyl,



R111 R111 R ORlV R 1 1 ?~' OR1V R111 R111 where Rl and R' are hydrogen

or linear or branched C1 -C 18 hydrocarbon groups which can also forni
one or nMoOWe iepTd4B@NStructures, with the proviso that Rl amdTRPozrenimdt be
cont enpor aneously hydrogen; RII1 groups, equal or different from each

ot her, are hydrogen C 1 -C 18 hydrqcarbon gr r equal or
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propyl, dtmmrxtypy,ti ditmethelx yprioparieyt disoprdpyt-1 3bditmethoxyppend, y R;bupfiansH |, benzyl :
cycl ohex cycl opentyl. Specjfi npl.es of ethers that can _he

advant adﬁ@ﬁ@ﬂ?}’ﬂﬁ%@@ea ncl ugléec u gl%e‘f IRFRRMBIPRANes . §i metYSIPpr Bpatie,

2-1 sopr Py t hoxy proRanet-1,3-dmkHb | met hoxy a,3-
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g phenyl dlmgtkgdypr?:]dmcx ypr dpeumylzm {Ziemth@q}pydpﬁmfs d gf@’énlnomt;/lﬁhhwbdn%
cuny i met hoxypr op -(2- n i met hoxypr opane,
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chl or ophamtbp he%yl?—ldJ Hﬁﬁé@%}b&@f&ﬁﬂé\e 2-(diphenylmethyl)-1,3-dimethoxypropane,
2- (di phenyl nmet h 3-di met hoxypr opane,

g ( i n gp FA( Eylg})hthylk-l &rfrlﬂlmelﬂmeﬂwpmwpma &(pFuprapherylyp Redigieshox yBrogimee 26bxy pr opane,
2 | 1, 3-
dl( met hgi(%p%gpgoﬁegﬁb% l)cl3 éif% tﬂ%@}%%ﬁggr SP?rthhox§/? &%@%@W@éﬁgq‘gh;l O -

gl met Eowmempﬂmopz&ez S' pmﬁ?@c{dheaﬁldl Br:ﬁlﬁrhahymme 2, 22 diidonlyll,3-1, 3-
i met hoxypropane, 2, 2-diet -1, 3-di et hoxypr opane, 2-dj cycl gpentyl -1, 3-
i ot hos BEGRAREIPTIeD. di pPobTepVE ] dr UPITH Bpat, 2. 2 CHHRY L. 3

dimethoxypropane, 2,2-diethyl-1,3-diethoxypropane, 2,2-dicyclopentyl-1,3-
dimethoxypropane, 2,2-dipropyl-1,3-diethoxypropane, 2,2-dibutyl-1,3-
diethoxypropane, 2-methyl-2-ethyl-1,3-dimethoxypropane, 2-methyl-2-propyl-1,3-
dimethoxypropane, 2-methyl-2-benzyl-1,3-dimethoxypropane, 2-methyl-2-phenyl-
1,3-dimethoxypropane, 2-methyl-2-cyclohexyl-1,3-dimethoxypropane, 2-methyl-2-
methylcyclohexyl-1,3-dimethoxypropane, 2,2-bis(p-chlorophenyl)-1,3-
dimethoxypropane, 2,2-bis(2-phenylethyl)-1,3-dimethoxypropane, 2,2-bis(2-
cyclohexylethyl)-1,3-dimethoxypropane, 2-methyl-2-isobutyl-1,3-dimethoxypropane,
2-methyl-2-(2-ethylhexyl)-1,3-dimethoxypropane, 2,2-bis(2-ethylhexyl)-1,3-
dimethoxypropane,2,2-bis(p-methylphenyl)-1,3-dimethoxypropane, 2-methyl-2-
isopropyl-1,3-dimethoxypropane, 2,2-diisobutyl-1,3-dimethoxypropane, 2,2-
diphenyl-1,3-dimethoxypropane, 2,2-dibenzyl-1,3-dimethoxypropane, 2-isopropyl-2-
cyclopentyl-1,3-dimethoxypropane, 2,2-bis(cyclohexylmethyl)-1,3-
dimethoxypropane, 2,2-diisobutyl-1,3-diethoxypropane, 2,2-diisobutyl-1,3-
dibutoxypropane, 2-isobutyl-2-isopropyl-1,3-dimetoxypropane, 2,2-di-sec-butyl-1,3-
dimetoxypropane,  2,2-di-tert-butyl-1,3-dimethoxypropane,  2,2-dineopentyl-1,3-
dimethoxypropane, 2-iso-propyl-2-isopentyl-1,3-dimethoxypropane, 2-phenyl-2-



di et hoxypr opane, 2-nethyl-2-ethyl -1, 3-di met hoxypr opane,

2- met hyl - 2- propyl - 1, 3- di net hoxypr opane,

2- met hyl -wolmnzesBet, 3- di met hoxypr opane, 2-net hyl - 2- phenyl PCT/EP03/02148
1, 3-di met hoxypr opane, 2-nethyl-2-cycl 8hexyl -1, 3-di met hoxypr opane,

TSI, & 0 B

2, 2- bISQ&neﬁMQ Iethyl) 1, 3- di met hoxypr opane,

2-met hyl - 2-1so tyI 1, 3- di met hoxypr opane,
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dlnethoxypropane 2, 2- bi s(p-net hyl phenyl ) - 1, 3-di met hoxypr opane, 2-nethyl -

i sopropyl - dlnethoxypropdﬁé 2, 2Rdi|sobutyl 1, 3-di met hoxypr opane, 2, 2-
di phenyl -1, 3 dlnethoxypropane 2, 27/di benzy| - 1, 3- di met hoxypr opane,
2-isopropy| - cycl opentyl -1, 3/¢in opane
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di met oxypr opane, 2,2-di-tert-bu ' 3-dinethoxypropane,
2, 2-di neopentyl -1, 3- di net hoxyp
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PCT/ EP03/ 02148 8 benzyl -RVI ' b
2- cycl ohexyl - 2- cycl ohexyl met hy I\ i megoxypropane. Specially preferred

are the conpounds of forrmula (41): \RVI RVI Rl RVI O Rvl Rll ORv
ORIv Rvl RVI Rl Rl Rvl Rl (1BW1 where the Rvl radicals equal or

di fferent are hydrogen; hal ogens, preferably d atDF;,  a-c20 al kyl

radi cal VI k /p.C20

al kyl ar ;\’IV hert g{% g% %é%p:gggcﬁ.{}?ﬁr d%l Ca?re% gh%;il?%/&go&g %Ir%:i g %I?]ae ‘or nore
het er oat(Q#tho dkeyleridedlst rlmmut be bgarehipd; cﬁp@zﬁtycﬂgalhﬂ NCs-Oa0 &yl,FCo- Sho and

hal ogens, F, as substitutes for carbon or hydrogen

articul ar
o " cikyigih and byl Seatt ogRanabi oatanag Sne S more héterodtom
selected from the group consisting of N, 0, S, P, Si and halogens, in particular Cl and

F, as substitutes for carbon or hydrogen atoms, or both; the radicals R" and R" are as

defined above for formula (I).
Specific examples of compounds comprised in formula (II) are:
9,9-bis(methoxymethyl)fluorene;
9,9-bis(methoxymethyl)-2,3,6,7-tetramethylfluorene;
9,9-bis(methoxymethyl)-2,3,4,5,6,7-hexafluorofluorene;
9,9-bis(methoxymethyl)-2,3-benzofluorene;
9,9-bis(methoxymethyl)-2,3,6,7-dibenzofluorene;
9,9-bis(methoxymethyl)-2,7-diisopropylfluorene;
9,9-bis(methoxymethyl)-1,8-dichlorofluorene;
9,9-bis(methoxymethyl)-2,7-dicyclopentylfluorene;
9,9-bis(methoxymethyl)-1,8-difluorofluorene;
9,9-bis(methoxymethyl)-1,2,3,4-tetrahydrofluorene;
9,9-bis(methoxymethyl)-1,2,3,4,5,6,7,8-octahydrofluorene;
9,9-bis(methoxymethyl)-4-tert-butylfluorene.
9,9-bis(methoxymethyl)fluorene being the most preferred.

The catalyst systems comprising the solid catalyst components obtained with the

process of the present invention are particularly suitable to homo- or co-polymerise a-



defined above for fornula (1). Specific exanples of conpounds conphised in
formula (11) are: 9, 9-bis(nmethoxynetbyl)fluorene;

9, 9- bi s( nwohBKysmanNhyl ) -2, 3, 6, 7-tetranet hyl f| uor ene; PCT/EP03/02148

9, 9- bi s(net hoxyrnet hyl)-2, 3, 4,5, 6, 7- héxaf | uor of | uor ene;

o 9- bi < CRIRGRy BT HHI 915" CHIR Whg iR Sy Hseghr an alkyl, eycloalky, aryl,
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3,4+t etrahydrofl uorene: . 9, 9-bi s( et hoxynet hyl ) -
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CH2=CHRalmtmaiem.n R i s hydrogen or an al kyl, cycloal kyl, aryl, arylalkyl or
al kylaryl radical with 1. to 12 carbon atops. A preferred field qf
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catal yst conponents described above "are generally used after contacting

t hem wi textesmal @legtrom domar compoumds isclofle siicemcarhpavinds, gthers, iesteisy kmares.an
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el ect r orpodHRAhdsCdntdMing 80BARGHEFi-OR boridR Béinged htrohddsatagirkigl yst conponent
of the invéntion. Suitable external electron donor conpounds include

si | i con Awepouthes, puHeylarly epictred am nds, silicen eeerapunde 6t

Pr ef 5.6 6EpQENd d . sili '
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6 Si (OR7)c, where a and b . are integer from0O to 2, c.is an integer from|l
to 3 andit9me optionally containing heteroatoms. Particularly preferred are the silicon

9

9,9
1,8
9,9
1,2
1,2
9,9

compounds in which ais 1, b is 1, ¢ is 2, at least one of R> and R® is selected from
branched alkyl, cycloalkyl or aryl groups with 3-10 carbon atoms optionally containing
heteroatoms and R’ is a C;-Cyo alkyl group, in particular methyl. Examples of such
preferred silicon compounds are methylcyclohexyldimethoxysilane,
diisopropyldimethoxysilane, diphenyl-dimethoxysilane, methyl-t-butyldimethoxysilane,
dicyclopentyldimethoxysilane, 2-ethylpiperidinyl-2-t-butyldimethoxysilane and
1,1,1,trifluoropropyl-2-ethylpiperi-dinyl-dimethoxysilane. Moreover, are also preferred
the silicon compounds in which ais 0, cis 3, R® is a branched alkyl or cycloalkyl group,
optionally containing heteroatoms, and R’ is methyl. Examples of such preferred silicon
compounds are  cyclohexyltrimethoxysilane, t-butyltrimethoxysilane and
thexyltrimethoxysilane.

The external electron donor compound (c) is used in such an amount to give a molar
ratio between the organoaluminum compound and said electron donor compound (c) of
from 0.1 to 500, preferably from 1 to 300 and more preferably from 3 to 100. As
previously indicated, when used in the (co)polymerization of olefins, and in particular of
propylene, the catalysts of the invention allow to obtain, with high yields, polymers
having a high isotactic index (expressed by high xylene insolubility X.I.), thus showing



sum (at+b+c) is 4, R5, R6 , and R7 , are alkyl, cycloal kyl or aryl
radicals with 1-18 carbon atons optionally containing heteroatons.

Parti cul awby3preaseNred are the silicon conpounds in whiclrca/Epes/dzi4d is 1,
cis 2, at least one of RS and R 6 isloselected from branched al kyl,
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and said el ectron donor conpound (c) of fromQ.1 to 500, preferably from|l
to 300 ANErAHHE W@I%Bﬂ?‘dﬂeéﬁf meglpnically agitatedhed §¢a50% v i ndi cat ed,  when
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t hus show n(% WO 03/ 076480 PCT/ EPO3/02 ﬁgeM‘IJO a{%FFz)x I | ent _bal gsnce of
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i s hydrogen or a hydrocarbyl radical wth 1-12 carbon atons, carried out
in the pVi@seraferaly batwean 4iSyesd 4é\éPddr§c1mggedr atlbmmp@an@s qapalglmactaﬁti on

process an be carried out ordi.n es for exanple
slurry p %&flgegﬁcagg Ry égt O gP1tt (ﬁ II%r ct ;%II@‘II%I‘?IBOn sol vent, or
bul k pOI“Ndfﬁﬂloi@rlg etnifiés@ilt Rethet qwsdatenn@ﬁﬁars,er(tflmemarmmuprlmmyﬂgene) as a
reaction medium Mreover, it is possible carrying out the polymerization

process ITWCQH% phase oper atl ng in one or nore fluidized or nechanically
agi tat edE ?Eﬁgt ors. The polynerization is generally carried out at
tenperature 0 rom20 to 120'C, preferably of from40 to 80' C. Wen the
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bul k pol Yaepicpared gecordiag spdieaneihgd dessibed & empledrofiUSP 6@9%@@41 bmt and 6
operating at 3,000 rpm instead of 10,000.

9,9-bis (methoxymethyl)fluorene is used as internal donor (Di) and is prepared as
described in EP 728 769.

Determination of the isotactic index (X.I)

2.5 g of polymer were dissolved in 250 ml of o-xylene under stirring at 135°C for 30 minutes,
then the solution was cooled to 25°C and after 30 minutes the insoluble polymer was filtered.
The resulting solution was evaporated in nitrogen flow and the residue was dried and weighed
to determine the percentage of soluble polymer and then, by difference the xylene insoluble
fraction ( %).

The melt flow index (MFR/L) of the polymer is measured according to ASTM

D-1238 condition “L”.

Example 1

Preparation of the solid catalytic component

108 liters of TiCly are introduced at 0°C in a 120 liters stainless steel reactor equipped



MPa preferably between 1.5 and 4 MPa. Hydrogen or other conpounds capable
to act as chain transfer agents can be used to control the nol ecul ar
wei ght ofwpoBymasoiNThe fol |l owi ng exanples will further il lpostErPat/@13he
present invention vvi thout Iimting ixls scope. EXAMPLES 1In the fol |l ow ng

exanples a solid s por t stin MyCl12* 2. 8C2H50H ad was
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(et hoxyrfie uorene I's used as internal donor (Di) and is prepared as
descri betl the efdPoff 418 aﬁﬁﬁmn&hbeémpe’tamrm ri3en t140CGaid4.07 endlesded9,9-Kisl) 2.5 ¢

of polyner were dissolved in 250 o-xyl ene under stirring at 135 C for
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with a setmovedig devi ce and baffles. Under stirring 5.4 Kg of a support of

formul a . _MB0292. BCMBOH,, are i ntroduce n addi tion, the
| oy T faten S SATie] o oRATE &7 difiPeatiypresgeg 2b7 Kol
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the reaction mxture is then'increased to 100'C and stirring i mai nt ai ned
for 50 mtﬂnstcrfsfreshhhcchbtaéuenéa rsllnutesymdsr stireing tat 4A8%Ce theeslutry ia fms@nrrund

BRSBTS L T
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is then subjected to a successive step of titanation by adding 100

100°C: after 10 minutes under stirring the slurry is filtered again, thus removing 100

liters of TiCl, in a filtration time of 17 minutes.

Finally the separated solid is washed at 80°C with hexane and filtered until all

chlorine ions disappear from the filtrate. The solid is dried and 4.3 Kg of catalyst

component are obtained.

In the above separation steps the operative conditions are such that the ratio between

the solid/liquid separation velocity and the final amount of separated solid is higher

than 0.5 liter/(min-Kg). For instance, in the first separation step the value of the above

ratio is 97/(29x4.3)=0.77 liter/(minKg)

The obtained catalyst component contains:

Ti=4.1 % by wt;

9,9-bis (methoxymethyl)fluorene = 16.9% by wt

Polymerization test

The polymerization is carried out in a 4 liter autoclave, previously purged with
gaseous propylene at 70°C for 1 hour.

70 ml of anhydrous n-hexane containing 7 mmol of triethylaluminum and 4 mg of the
above prepared solid catalyst component are introduced in a propylene flow at room
temperature.

1.7 Nl of H2 and 1.2 Kg of liquid propylene are then introduced in the autoclave: the

stirring device is actuated and the temperature is increased to 70°C in 5 minutes.



liters of fresh TiCl4: after 10 m nutes under stirring at 100' C the slurry
is filtered again, thus renoving 100 liters of TiCl4 in a filtration tine
of 19 m nwD®s/H7ABGIEr the above filtration, another treatmeatr/Bmi/ie1iH0
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filtrate. The solid is dried and 4.3 Kg of catalyst conponent are

obt ai nedt521gwft prdypropylensapdisabirged ompbe ahteclope saidipedypropidend lavingar e such

that the ratio .betwee t.he lid/liguid.separ.ati vel ocity d~the final
amount Jf 'S¢ té?lgf gl\ggégf(ild '|?9sé§ /;’)ﬁrﬁﬁ%gpre%t ‘hsaﬁacgi.%g lflf(fl('é)@? (%W?%)a.tago?’ i nst ance,
in the f;jnasltm@egawaha&mskﬁpﬂst{eg%\lglnug, of the above ratio is

97/ (29x4.3)=0.77 liter/(mn' K he obtai ned catal yst conponent contai ns:

Ti = 4. 1 Baetpplymerizption yjedd isrid 8 e@irnodynigpylenais pespdid-catpdysy gprppongnt.

Pol yrrerilg’gatr}l At est The pol yneni zation is carried out ina 4 liter

aut ocl ave, péjlgw ously purged with gaseous propylene at 70" C for | hour. 70
m of anlogditerdofMTiOR XN Btroddedian 0P irf a MO litedfstalinlesstsieel edautsi Bguiipped 4 ng of

the above prepared solid catalyst conponent are introduced in a_propyl ene

flow at Yo stirappdieyicgraad baffiesnUnder sprrimgeo-4. 188 18f 2opunpogup fBmey | ene are

t hen i nty, ¢ i e e: the stirring device is actuated and the
t enper atl\&gggi ggldﬁlgsr(gﬂg’saég%%ﬁlf%\&c in 5 mnutes. WO 03/ 076480[ N

PCT/ EPO3AORE 248d of theAfdd@ton2this aethperature @' riSentih@0 Y hiichd 0B mdlss 6t RPded, t he
non- pol ymeri zed nmononer is vented and the reactor content is cooled to
r oom t erfpthaxymethyddhiogeng pregairgdicgdy| ene are di scharged from the aut ocl ave,

sai d pol i i i: O | (X1 +0oheE 962 4red as
fracti onﬁﬁ]fsg?ﬂggﬁgreﬁvtkglg%aﬁgogﬁﬂ %@‘%C,lsckﬂgﬁdhg&ggn%ﬁttéfﬁogwc?%ﬁeﬁw = 5.8 ¢/
10 m n. nihiatapedyfors0 maditesn yield is 113 Kg of pol ypropyl ene/ g of solid

oo 2 VS ORI FEOTD! ugdtd, Sl iy PSR GSE 2 905
baf f | es'wimgﬁéniﬁgg bf i16£]n§:- 97 K&rObr Q“i@hlpaqerr&mgiledf & Mfi@ation time of 30
minutes. The filtration is carried out by operating at a differential pressure of 150
Kpa.
Successively 213 1 of TiCls, pre-heated at 100°C, are continuosly fed to the Funda
filter and simultaneously filtered in 35 minutes. Also in this case the operative
conditions are such that the ratio between the solid/liquid separation velocity and the
final amount of separated solid is higher than 0.5 liter/(min-Kg).
Finally the separated solid is washed at 80°C with hexane and filtered until all
chlorine ions disappear from the filtrate.
The obtained catalyst component contains:
Ti= 4.8 % by wt;
9,9-bis (methoxymethyl)fluorene = 12.9% by wt

Polymerization test

70 ml of anhydrous n-hexane containing 7 mmol of triethylaluminum and 3.5 mg of
the above prepared catalyst component are introduced in a propylene current at room
temperature in the same autoclave of Example 1.

1.7 Nl of H2 and 1.2 Kg of liquid propylene are then introduced in the autoclave: the
stirring device is actuated and the temperature is increased to 70°C for a time of 5

minutes. After 2 hours at 70°C, the agitation is interrupted, the non-polymerized



MyC1292. 8C2H50H, are introduced. At the end of the addition, the
tenperature is risen to 400C and 4.07 noles of 9,9-bis

(et hoxy meolugloydsBunr ene are introduced. The tenperature ofPCrieros/erat i on
m xture is then increased to 0O0CC an$ stirring is maintained for 50

inutes. The obtained, sl is th d.t F filt
Compr | S RGP (e it B etfanisoaRBh P GG 0o S0P AT Eer s of Ti cLa

are renmssdy bffhdydrbpyledd aredidcharBePfrodGhe Hﬁt@ﬂﬂa@@,-safﬁ%}}ﬂréﬁﬂéﬁé PRidg carried
out by operating at a differentral pressure of 150 pa. ‘Successively 213 1
of Ti Cl& Xp05Heandeimakt flopoodsx MFR&/l 5§ e{l@gnip. fed to the Funda filter and

si mul tangously filft. i ] it es. i n | S se the operative
conditi glﬁhse paorl %rbz@h(g{‘ &%tld [ghléérl{a%&gn X r&@el%&t/%gf %o@{dl C&%ﬁﬁgﬁ?ﬁ?@g& ation
vel oci t yExadmaple3e final anount of separated solid is higher than 0.5
liter/(mn.Kg). Finally the separated solid is washed at 800C w th hexane

and fi | tBierplymernizatign test of pxample 2iis garrgd appatrthe dfarence that| 70l ef  The
bt ai t t.ai ; = 9 9, 9-hi
obtal nechnﬁ?{l}r?l.n%/ ?Ihﬁg?ﬁg‘%@%‘é&g&f% b5 e-IB_ngtlcﬁI ButdR1BVe Wntaifl 9}18&1?{% ofO ¢

(et hoxyne ynmeri zation test
anhydr ousiethyhdnmainemc Gi3 anghiofig soblidnedtalgst commineyd ptepated w desdriledSinmg of  t he

above prepared_catal yst conponent are introduced in a propylene current at
room teﬁ??g’ﬂlg? ar and Q' Pnenelipl diokipeaidipet paE 35 @ kel GONPD and 1. 2
Kg of |!®é5.d propyl ene are then introduced in the autoclave: the stirring

device is actuated and the tenperature is increased to 70'C for a tinme of 5
m nut es.458gtod poyphepylenediavit® X It=h89%gindat meh flasv inder MERMLed 4.3ghid)

o P 2 S TSRO ST SRR R ot FROERE ol s o

pol ypr opadngdael € di scharged from the autocl ave, said pol ypropyl ene having
a X.1.=95%and a nelt flowindex MFR'L = 5.0 g/10 min. The polynerization
yi el d i sEx@oplkd of pol ypropyl ene/g of solid catal yst conponent. Exanple 3

Ine POV AGRRACI Rk Mo MRSl SAG380H P Fill SRR B o7
aut ocl ave0aasds ahdl opnifigeddf Ofim.
Under stirring 5.4 Kg of a support of formula MgCl,e2.8C,HsOH, are introduced
inside the filter.
At the end of the feeding, the temperature is risen to 40°C and 4.07 moles of 9,9-bis
(methoxymethyl)fluorene are introduced.
The temperature of the reaction mixture is then increased to 100°C and stirring is
maintained for 50 minutes.
After this time, the obtained slurry is filtered and 97 liters of TiCl, are removed in a
filtration time of 29 minutes with a differential pressure of 207 Kpa.
The separated solid is then subjected to a successive step of titanation by adding 100
liters of fresh TiCl,: after 10 minutes under stirring at 100°C the slurry is filtered
again, thus removing 100 liters of TiCly in a filtration time of 17 minutes. Also in this
case the operative conditions are such that the ratio between the solid/liquid
separation velocity and the final amount of separated solid is higher than 0.5
liter/(min-Kg).
Finally the separated solid is washed at 80°C with hexane and filtered until all
chlorine ions disappear from the filtrate. The solid is then dried so obtaining 4.2 Kg
of catalyst component.

The obtained catalyst component contains:



triethylalurninum 4.3 ng of a solid catal yst conponent prepared as
described in Exanple 2, and 0.35 mmol of dicycl opentyl-di net hoxysil ane as
an ext er nab odomasoiN( De) . 452g of pol ypropyl ene having a XpeTEPI9bIand a
melt flowindex MFR'L = 4.59/10 mn ®re obtained. The polynmer yield is 105
Kg of pqéxgégpylene/g of solid catalyst conponent. Exanple 4 108 liters of
Ti Cl4 ar®7id rof%Ed at O Cin a Rosennund Filter havi ng a volunme of 120

liters @ﬂb?sckg{b‘tﬁlﬁ@nﬁfhﬁ)ﬂ%@nem@f%% iwtring 5.4 Kg of a support of fornula
MyC1292. 8C2H50H, are introduced inside the filter. At the end of the

f eedi ng,Pdlyrerizati ure is risen to 40'C and 4.07 noles of 9,9-bis

( met hoxy. th%l' fI.uotrene are ant oduc dl"t Tgeotcteggerraétvure of thcg r.eaction
m xture PREMTALI R E T8 19 2, AR iPHIoCRY S Rrevigusly, Ryrged Wit 50

m nut es.gagédu@,rpr@ il&etdt MSC fdrg Kt.ai ned slurry is filtered and 97 liters of
TiCl4 are removed in a filtration time of 29 mnutes with a differential

pr essur &/ Gl 26 hgslzousThBexaap gerteinings b npael; of tripdylalypinuey ad 4.8 mg eficcessi ve
step of (] t i l.j1er Ti : m nut es
andor st PR P BLsRE ek Bmpbhériafe Rirollifiiy b drbpief Lt T "0
liters aborhteihfledatura filtration time of 17 minutes. Also in this case the
operative_conditions are such that the ratio, between the solid/ljiquid

separ at i bA NG 683 and badle Hiquitprorxleae Ate then %&P‘%ﬁde‘& thg pytgelpee: F]‘i‘eghe r than
0.5 i ts?i%(iéﬂ{b‘éér%% act%h@?'ag?’ fﬁehgrﬁ?@rgﬁ‘ﬁ@fsﬁgcré%hh% '7@°C"ﬁ;§??ﬁineat 80" C with

hexane an unt i orine ions disappear fromthe filtrate.
The sol id 3 mitutesn Adter @choss 07080 thaggidatdnKg intafumed, ahe sén-palymenestt . The
obt ai ned catal yst co ong t contains: WO Oé/ 0764%%1N PCT/ EP0O3/ 02148 14
Ti = 4.5 BRGNS FENQHa8d (FFERGIRARINY 5P IF8 e ABDLENY Iempsraiyrens

Pol yner i gt d 8MpdiGsropyleRe Be!dIgTRAER FoRNthE ufellabe,8didd8lyprBpAedt hdvi
aut ocl ave, previ ousFy purged w th aseous propylene at 70" C for hour .
a fraction insoluble in xylene at 25°C (X.1.) =96.2% by wt and a melt flow index
MFR/L = 5.0 g/10 min.
The polymerization yield is 102 Kg of polypropylene/g of solid catalyst component.
Comparative Example
108 liters of TiCly are introduced at 0°C in a 120 liters stainless steel reactor equipped
with a stirring device and baffles. Under stirring 5.4 Kg of a support of formula
MgCl,02.8C,HsOH, are introduced.
At the end of the feeding, the temperature is brought to 40°C and 4.07 moles of 9,9-
bis (methoxymethyl)fluorene are introduced as an electron donor compound.
The temperature of the reaction mixture is then increased to 100°C and a mild stirring
is maintained for a time of 50 minutes.
The obtained slurry is then subjected to a sedimentation step for 30 minutes in order
to separate the solid from the liquid phase. Afterwards 86 liters of TiCl, are siphoned
in a time of 30 minutes.
The separated solid is then subjected to a successive step of titanation by adding 86
liters of TiCly: after 30 minutes under a mild stirring at 100°C the slurry is again
subjected to a sedimentation step for 30 minutes in order to separate the solid from
the liquid phase. Afterwards 86 liters of TiCl, are siphoned in a time of 30 minutes.
Finally the separated solid is washed at 80°C with hexane and filtered until all
chlorine ions disappear from the filtrate. The solid is then dried so obtaining 4.0 Kg

of catalyst component.



70 mM of anhydrous n-hexane containing 7 mmol of triethylalum numand 4.8
ng of the above prepared solid catal yst conponent are introduced in a
propyl enewouwsnosgoist roomtenperature. 1.7 NI of H2 and PCZ/Egg3/afi48 i quid
propyl ene are then introduced in the ®utoclave: the stirring device is
actuated and the tenperature is jncrea 0 70°'C for a tinme of 5 mnutes.
After 2 Tsifgsacgpuntd tﬁeﬁ fotal fime %ﬁhﬁllfq}"él?sphbé?ﬁ%ﬁloé’osmﬁﬁ O i8S Weni zed
MONONEr thg caf‘émg?gloaﬁww&é}ﬁhé %@ﬁaﬁﬁ uiff & aftonl \%lcfc‘?t?'aﬁg thOfiRdAfRRAt of ,
tenperature of pol ypropyl ene are di schargéd fromthe autoclave, said
pol ypr opsybz&mtedlsalvd ofB6/@0k# 8xtQ. Iﬁmter{eninu{)g)e in xylene at 25 C (X 1.) =96.2%
by wt a anelt flgw index MR L = 5.0 g/10 mn. The pol ynerization yield
is 102 %g‘cﬁbtaé%?w B CORBPRYFILFOBINSY cat al yst conponent. Conparative
Exanpl e £,08 d if§yf $¢;0f TICl4 are introduced at OCin a 120 liters stainless
steel reactor e@fjl pped with a stirring device and baffles. Under stirring
5.4 Kg of9-bisq{uppexymethyl)fuoreha = 19124 By t8C2H50H, are introduced. At the end
of the fﬁ ding, .th enperature is brought to 40'C and 4.07 noles of 9, 9-
bis (nmetd é@%@@ﬂ?—pﬁuor ene are introduced as an el ectron donor conpound.
The t enprieabsiyBieAtationCist &aftd it Fh e WiRel dulobRfe,| PevRASH ?dpﬁrged Wi C and a
mld stirring” is nmaintained for a time of 50 mnutes. The obtained slurry
i s then gaetiuepranylang ah 7¢éafordrivar.i on step for 30 m nutes in order to

separ at h the has f f TiCl4 are
Si phone?othOtzarihVﬁ%’u%P 6a%°°n?aél§lng$ﬁ%mge%f2Pé |%'and‘{‘ﬁ' f?hebj ected to
a succesfbbve psdparedofolid ¢Adlgéti @@mpdhedsie rlgtrS&ilcehl 1h321’ proplyleht Gldrenht er 30
mnutes under a mld stirring at 1000C the slurry is again subjected to a
sedi ment’@pMdemperaiire.or 30 minutes in order to separate the solid from the
liquid ph ter ' of 30
minutes T SLAR L €5 Hiid floB Rhe die i iR R IR B M
filteredstiiig dle\@del is acthhted mtheQHﬁpdam&plpém*rezfsed)m 701’@ for htinat e. The solid is

then dri e sp obt ai n| cat al on WO 03/ 076480[ N
PCT/ EPOC miMTes; Afiph . grsa?é?ﬁ&n&@ Agatiohds tflS‘t‘lg‘FPt?qe e BIN-PHYMETIERS o/ sol i d

separ at i Qfnsth&Rs teinFBd Thid teGeactdrbonlddt & cBBRE td BRbleat ieﬁlpt%%ttl‘ﬁ@en the
solid/liquid separation velocity and the final amount of separated solid

of 86/ ( 633048 O pcdyB6pYlencearkt dmicharggd from the autoclave, said polypropylene having
a fraction insoluble in xylene at 25°C (X.I1.) =95.6% by wt and a melt flow index

MFR/L =2.0 g/10 min.
The polymerization yield is 88 Kg of polypropylene/g of solid catalyst component.

The values of Ti%, Di % in the solid catalyst component are reported in Table 1.
The amounts of the solid catalyst component and external donor, as well as the results

in term of X.1.% and polymerization yield are reported in Table 2.

TABLE 1
Ti (% by wt) Diether (% by wt)
Example 1 4.1 16.9
Example 2 4.8 12.9
Example 3 48 12.9
Example 4 4.5 16.5
Comp. Example 4.8 13.7




The obtai ned catal yst conponent contains: Ti= 4.8 %by w; 9,9-bis

(met hoxynet hyl ) fl uorene = 13. 7% by wt Pol yneri zation test The

pol yner i awoioem7d4soisarried out in a 4 liter autoclave, preecoEPhyoxys ged

wi th gaseous propylene at 700C for liéhour. 70 ml of anhydrous n-hexane
containing 7 mml of triethylalunjnumand 4 ng of the above prepared solid
cat al yst conponent are i nt r oduced PRLE ropyl ene current at room
tenperature. 1.7 Nl of H2 and 1.2 Kg of liquid propylene are then
introduced in the autoclave: the stirring device is actuated and the
tenperature is incrleGatelystanipd'|Extemaladdnong &fl. Eo)ri nuRdgmenrdation 2 hours at
70'C, the mpgitation is interrupted, the non-pol ymeriz%ﬂ IEmno r{is renoved
and the reactor cortent (M8 coolled fBM™SRbi ent t enperfatifie KgE6Y d

pol ypropyl eneg,areé di schagged friom the auto¢l awg,y Sal d polypr opyl éne havi ng
a fractioninsolublle in xylenelat 25 C (XI) =95 6%by wt and a nelt flow
index MR LEx20|g/10 hbn. The pol ynerizati 98.0yield i s 1889 Kg of
pol ypr opyl eretg-ef—sed—rcatabyst—ecorponent——the—values—oaF—FH%—D % in
the solid cat '?st conponent ar|e regés;ned i|n 'Pgtg e |1. Themém)unts of the
solid cataJ ysgy gonponenty gnd exXternal. donol|, ag el as (g resuljts in
termof X |].%and pgolynerizatiagn Yield arelreported in Table 2. TABLE | Ti
(% by W) D €ohgr. (|% by 40) Exanple-1 4.1(1699.6 Exjanple 284.8 13.9
Exanpl e 3 4821291 Exanple 445165 Conp—FExanrpte 48137 WO
03/076480[ N PCT/ EP03/ 02148 16 TABLE2 Catal yst conp. External donor X I.
Pol ynmeri zation (nmg) (mmol) yield (Kg/g cat.) Ex. 1 4.0 96.0 113 Ex. 2 3.5
- 95.0 130

—




Ex. 3 4.3 0.3599.0 105 Ex. 4 4.8 - 96.2 102 Conp. 4.0 95.6 88 WO

03/ 076480[ N PCT/ EP03/ 02148 17 CLAIMS 1. A process for preparing a

di et her - baead/ovas@Nyst conponent in which: a) a slurry i ecolupas/omads by
contacting: a solid support conprising a nmagnesium halide or a precursor
thereof, _one or nore 1,3-diethers and a |iquid phase containing a titanium
corrpound,C]-b’)IM%e obtained slurry is then subjected to a solid/liquid

separ at i pn AS§ 88k for pREFHRIg Qi bRAL & sl &icBRIpoRassH whathal yst conponent ;
sai d separation step b) being characterized in that the ratio between the
sol i d/ i qui d @eparadlumyisaitaned §y eontacting: fi nal anount of separated solid is
hi gher than 0.5 Iiter/d(m n. K?%) 2.. A process ﬂ_ﬁ:ff.grdi ng to cl ﬁ‘iﬁ’m , Wherein
the rati o between W%l SOPPY} r&BTIﬂng §é‘ba§f’5?1\“8 A7EF SERY §e°é{FF8r E% nal

amount of separ at eghes®ndle il 3-giethefsiapgd in the range fromO0,7 to 2
liter/(mn.Kg). 3. A process according to clains 1-2, wherein the
separation step b)alignidphasesgntaging diptapium eapymd, 4. A process according to
claim3, whergint i r S i.nj . e. filtering
ni 5, & he. ondni gt ehlabisdis R RRlelicaRNh oA M Rol R ¢ R
differential presssde tapgdlated divihdrivasdd datadyst camgesent;y om 50 to 1000 Kpa. 5.
A process according to claim4, wherein the filters are selected from

Nut sche fi | t8ids senseptioenster fRlgheingichangtieraed iin thatsthetatin Patwesds theaccor di ng
to clainms 1- . i ce iin a i upstream
of the fil tersstdl%ﬁkgp?%%gaggng%%%éy%&tk% ?Pgll @0%@5& gﬁgaﬁ&ny@%dteﬁs step a)
and step b) tlijeerphamo®s liter/(infreKk).l ter itself. 8. A process according to
claim1l1l, wherein in step a) the initial tenperature of the |iquid phase

cont ai nihg t h PIPCeshARRAIAN )gi 18 ql#m hewherele ter B0 brgween e §ddiaukl t hen
gradual l'y rai ggafifh feldty s @Rk Eatbunt 8FL&GARtd 135 Wmprised in the

range from 0,7 to 2 liter/(min-Kg).

3. A process according to claims 1-2, wherein the separation step b) is carried
out by filtration.
4, A process according to claim 3, wherein the filters are vessels containing one

or more filtering units, the openings thereof are comprised between 1 to 200
um and the differential pressure applied on the filter ranges from 50 to 1000
Kpa.

5. A process according to claim 4, wherein the filters are selected from Nutsche
filters and centrifugal-discharge filters.

6. A process according to claims 1-5, wherein step a) takes place in a reactor
situated upstream of the filter.

7. A process according to claims 1-5, wherein both step a) and step b) take place
in the filter itself.

8. A process according to claim 1, wherein in step a) the initial temperature of
the liquid phase containing the Ti compound is in the range from -20°C to
25°C and then gradually raised to a value comprised from 80°C to 135°C.

9. A process according to claim 1, wherein the molar ratio Mg/1,3-diether is
comprised between 0.5 and 50.

10. A process according to claim 1, wherein steps a) and step b) are repeated more
times in sequence and finally the separated solid component is washed with a

solvent selected from a hydrocarbon or a halogenated hydrocarbon.



9. A process according to claim11, wherein the nolar ratio My/ 1, 3-di et her
is conprised between 0.5 and 50. 10. A process according to claim1l,
wher ei n sweps/oaus@Nd step b) are repeated nore times in feqEPiyeiand
finally the separated solid conponentisis washed with a solvent selected
froma hydrocarbon or a hal ogenated hydrocarbon. WO 03/076480[ N .

PCT/ EP03%0214@ praggss 3cCopling ¢ glain d e W et PR GRMPOuRA & BE ded He ti t ani um
conmpound to i p i el ed. 4f o,k L C13

Ti - hal oal cohgsl?%% 22 lgpse}%?er%riuff%)n #%pd?)]g-é%x%{ﬁml}gf;%ﬂ?lg{%% \f/a e}lace of
titanium vy iBi(@RmXewhort wische falemst ofritaniunk, y s hakmobarbeamebnR asd a

hydr ocar bon radigal , havi ng from 0 10 carbo atons. 12. rocess
according to IE:‘EJE h li%]?g%%we]ir{ﬁs f‘%‘é(alioic't‘r A lﬁ?ﬂbliagr%&?ﬁ?‘?rg ]thloC@4°.parti%“. A
process accorgipng to claim1, wherein the solid support to be fed in step
a) 1Is a magnesium halide or a My conpound capable to yield MgC12 by
reacti onl2.wi tA psoashd ancordang toglaigelt wheeein e pitanters sompoundlisigCho cl ai m 13,

wherein e solid support. i spherj for adduct of for a C12* pRCH,
where p 15°a R i ReBrinn TRt Rovhtindhe SR SlonR b He b By MHEAS o2
having 1- 18 igarhaihesiuiBalidd or aM@E@;ﬁﬁé@da@gﬁmeit@gielcpl\@@JWﬂeﬁptidﬁher ein the
solid support is a MCl2/ethanol adduct. 16. A process according to claim
1, wherein thwith aghlorisatieg agenb be fed in step a) have formula (1): R111
R111 R1 1V ' . X r - ar ydro . i near or
br anchedléng ‘f‘é{}’ 3?%3/%/?00?%%%b@#}%"rn\cl)\g%ﬁhe\?épgﬁgégﬁd gﬁlpg)c())?tf %ramgfg{r%g?%}d nor e

cyclic structaddast ofWotiulh MgOLRGE, Whék pRs aaiehtr betwasn0fl 46 6 and
cont enpor aneously hydrogen; R111 groups, equal. or different from each

ot her, are hyRhvgbydreeartpn @igahbayingbd Beprbgn etopss: Rlv groups equal or
differen fromeach o . have th me | o] 1 e hat they
cannot b%as’hyd‘éa oé)g%egs e%%‘ﬁlrd%?g % tc?)al \il%gr%vﬂ%%mcgﬁec%%lgi #pﬁéﬁe?%a ons
sel ected fronvipdl pgBa®l alucl, S and Si.

16. A process according to claim 1, wherein the 1,3-diethers to be fed in step a)

have formula (I):

Rl RII
R! ORY
¢y
RlI ORIV
Rl R

where R' and R" are hydrogen or linear or branched C,-C;3 hydrocarbon groups
which can also form one or more cyclic structures, with the proviso that R' and R"
cannot be contemporaneously hydrogen; R" groups, equal or different from each
other, are hydrogen or C,-C,;3 hydrocarbon groups; RY groups equal or different
from each other, have the same meaning of R" except that they cannot be hydrogen;
each of R'to RYY groups can contain heteroatoms selected from halogens, N, O, S
and Si.

17. A process according to claim 16, wherein the 1,3 diethers are compounds of

formula:



17. A process according to claim 16, wherein the 1,3 diethers are conpounds
of formula: WO 03/076480[ N PCT/ EP03/ 02148 19 Rvl RVI Rill Rvl RVI Rill
RV, ORlv wBlos/o7&seNR Rill | R Il Rvl Rvl] where the Rv, mradigpabe2iegual or
di fferent are hydrogen; hal ogens, prefeerably C and F; Cl1-C20 al kyl

radi cal s, linear or branched; C3-C20 cycloal kyl, C6-C20 aryl, C7-C20

al kylaryl and C7-C20 aral kyl R\adi cal RV optional |y containing one or nore
het er oat ons sel ected fromthe gkoup/consi {ng of NN O, S, P, Si and

hal ogens, in particular O and F,—as subst {utes for carbon or hydr ogen
atons, or both. 18. A prdé ) Rim 17, where the 1,3
diethers are selected from 9,8 @ I)fluorene

9, 9- bi s( et hoxynet hyl ) -2, 3, 6, 7- ‘ ne;

9, 9- bi s(net hoxynethyl)-2,3,4,5,6 ggaf | uor of | uor ene;

9.9- bls(nethoxynethyl) 2, 3-benzo .9, 9 bi s(met hoxymet hyl ) -2, 3, 6, 7-
di benzof | uor ene; - bi s( met hoxypre ropyl fl uor ene;
9,9-bis(nethoxynethy|) 1, R\h-er i@ bi s(met hoxynet hyl ) -2, 7-

di cycl opentyl fl uorene; 9, 9-bi s( ! , 8-di fl uorofl uorene;

9, 9-bi s(net hoxynet hyl ) -1, 2, 3, 4-t/et r ahydr of  uor ene; 9, 9-bi s( et hoxynet hyl) -
1,2,3,4,5,6, 7, 8-octahydrof | uoRene; 9RIL bi s(net hoxynethyl)-4-tert-

but yl f1 uor ene. 19 A process for the honD or co- péﬂynerization of
a-olefins of f

i r_an
cycl oal kyl, ar Fre h?% aI'r (Fquwg gﬁfge ta{e g%grgg WP ey gr¥?%% bon
atons, said ATIOSRISE, @emgaglm&adl@ds Qihkar 6t brhfhedf €SERFeycallcat 8-Cs§ systens
conprising the solid cat al yst conponent obt ai ned according to clainms 1-
18. aryl, C;-Cyg alkylaryl and C7-Cy aralkyl radicals, optionally containing one or
more heteroatoms selected from the group consisting of N, 0, S, P, Si and

halogens, in particular Cl and F, as substitutes for carbon or hydrogen atoms,

or both.
18. A process according to claim 17, where the 1,3 diethers are selected from:
9,9-bis(methoxymethyl)fluorene; 9,9-bis(methoxymethyl)-2,3,6,7-

tetramethylfluorene; 9,9-bis(methoxymethyl)-2,3,4,5,6,7-hexafluorofluorene;
9,9-bis(methoxymethyl)-2,3-benzofluorene; 9,9-bis(methoxymethyl)-2,3,6,7-
dibenzofluorene; 9,9-bis(methoxymethyl)-2,7-diisopropylfluorene;
9,9-bis(methoxymethyl)-1,8-dichlorofluorene;  9,9-bis(methoxymethyl)-2,7-
dicyclopentylfluorene; 9,9-bis(methoxymethyl)-1,8-difluorofluorene;
9,9-bis(methoxymethyl)-1,2,3,4-tetrahydrofluorene; 9,9-bis(methoxymethyl)-

1,2,3,4,5,6,7,8-octahydrofluorene; 9,9-bis(methoxymethyl)-4-tert-
butylfluorene.
19. A process for the homo- or co-polymerization of a-olefins of formula

CH,=CHR, wherein R is hydrogen or an alkyl, cycloalkyl, aryl, arylalkyl or
alkylaryl radical with 1 to 12 carbon atoms, said process being carried out in
the presence of catalyst systems comprising the solid catalyst component

obtained according to claims 1-18.



