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i nvention relates to catalyst conmponents for the polynerization of olefins
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~ One of those is the multi-step process based on the production of different molecular weight
i - polymer fractions in single stages, sequentially forming macromolecules with different length on
the catalyst particles.
The control of the molecular weight obtained in each step can be carried out according to
different methods, for example by varying the polymerization conditions or the catalyst system
in each step, or by using a molecular weight regtflator. Regulation with hydrogen is the preferred
method either working in solution or in gas phase. |
A problem typically associated with the processes of this type is that the different
polymerization conditions used in the two steps can ead to the production of not sufficiently
homogenous products, especially in cases of very broad molecular weight distributions. It is in
fact difficult to obtain products having a high F/E ratio, for example higher than 100, which

when subjected to a transformation process, yield products with a low number of unmelt




WO 00/ 78820 PCT/ EPO0O/ 05349 particles (gels). In order to solve or mnimze
this problemit would be inportant to have a catalyst capabl ¢gQfyipf 2gpgi-ng
broad MAD pol yners also in a single polynerization step. This would all ow,
in case still broader MAD is desired, the use of |less different
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would finally result in a nore honobgeneous product. EP-A-119963 di scl oses
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pr oduci nd IRVARE BURE THERERE 956 PYRE Siite PRECERE. same (i e capabl e of gi ving
pol ymer s W EIMASGMEDY afdf cﬁﬁﬁbs%\@ata%fst% Fhal Un 5ot Qses are able to give ethylene polymers
with broad MWD (F/E ratios of 120 are reported). Such catalysts, obtained by a reaction
between a Ti compound and a MgCl,-EtOH adduct which has been subject to both physical and
chemical dealcoholation, are characterized by a total porosity (mercury method) higher than 0.5
m’/g, a surface area (BET method) lower than 70 m’/g. The pore distribution is also specific; in
particular in all the catalysts specifically disclosed at least 50% of the porosity is due to pores
with radius higher than 0.125. Although the width of MWD is in some cases of interest, the
bulk density of the polymers obtained is relatively low and this is probably due to non
completely regular shape of the polymer formed which is in turn caused by non-proper behavior
of the catalyst during polymerization. Hence, it is still very important to have a solid catalyst
component capable of good performances in the gas-phase polymerization process (in particular

capable of producing high bulk density polymer) and at the same time capable of giving
polymers with a very broad MWD.
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WO 00/ 18820 PCT/ EPOQ 05349 It has now surprisingly been found a catal yst
conmponent which satisfies the above-nentioned needs and that 15SyLy 2004
characterized by conprising Ti, My, C, and by the follow ng properties: -
surface aredO @#i830m ned by BET net hod, of |ower than 100 nR/pgr/RPod/etabal
porosity, nmeasured by the nmercury nethod, of higher than 0.25 cn8/g - a
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in particular between 0.38 and O porosity due to por wi th radius
up to 1 pm iaspage mesbusl distribetigar sush dhds et epsn 4876 Dfathel tatalopdBbgity isniugad tposed with
between 0.34 and 0.8.. In general terns the value of the porosity due to
pores with r?ai'é? O g8 than | mis rather linmited with respect to the
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pore radius distribution such that at |east 45% of the total porosity is.

due to pobesolat perosityds genargiiviconprised betwesred.ahiyd 1. 3umd/g, irhpantiG08t betwebni 0138
parti cul dWye than 65% of the total porosity is due to pores wth radius
up to 0.1 pm If only the porosity due to pores with radius up toi mis
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to 0.1 pmis even hi gher generally nore than 60% preferably nore than
70% and pAPRIHCHIR ey EeR,Y-84 fhth P 8g dueenmasldenmnsrthe yalna of fermoresityeiugits porasuition
Is al so rgf; ' : 0ar e. ' ln_the at al yst .
component o R T AR IS VERGIERROSE BbUR o e Bra] pPreslt e SolBiy i
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1.3. 3 1%5‘]1:%1{'3‘11%0%9(9 éoo\ve the catalyst of the invention show a particular pore radius distribution such
- that at least 45% of the total porosity is.due to pores with radius up to 0.1 pum. Preferably, more
— than 50%, and in particular more than 65% of the total porosity is due to pores with radius up to
o 0.1pm. If only the porosity due to pores with radius up to 1pum is taken into account, the value of
the porosity due to pores with radius up to 0.1pm is even higher, generally more than 60%,
preferably more than 70% and particularly more than 80%.
This particular pore size distribution is also reflected in the average pore radius value. In the
catalyst component of the invention the average pore radius value, for porosity due to pores up
to 1pm, is lower than 900, preferably lower than 800 and still more preferably lower than 700.
The particles of solid component have substantially spherical morphology and average diameter
comprised between 5 and 150 pm. As particles having substantially spherical morphology, those
are meant wherein the ratio between the greater axis and the smaller axis is equal to or lower

than 1.5 and preferably lower than 1.3.



WO 00178820 PCT/ EPOQ 05349 Magnesium chloride in the active formis
characterized by X-ray spectra in which the nost intense diffgagjliyvbobine
whi ch appears in the spectrumof the non active chloride (lattice
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extent that W% 8nes totally or partially merged with thePCefEPeeedsen
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acid, in F]% | e | I P t ¥l pht hal at e, :
di - n- oct)? pht ﬁ%@i@gggE%‘yélgﬁée&;@b%\gf&g%}gweé%%%gﬁﬁ%% advant ageousl y used. are
the 1, 3- dhetdosmpsnaits bfighd drvention cE208i ¢GmprEPRNWILH R confBound MGisaTe

or different fr mga h other, are alkyl, cycloalkyl, aryl radicals having
1-18 car HORPTh BIFEIeSnter jexemple amony, etheisyiestsrs. cionines aid ketpogs Saishoanpmmd iar e

2l ky| ¢ adalad W] 8 colrpneRiRed H BTN e ALAChEOang, SPIRONG b,

generally present in nolar ratio wt espe e nagne
bet ween propylend Irbene, Phmetybpentered].t Int ganicularc diug intdiald diten tdogor! @npbuad

Ti "X in.n i i sed pet 0 and 0,5

el us, vEmrbe B R 1 AL G R e P g iy pobepbpadicipidsonch

aryl 1 adbcabr Raiope. 2B ¢ beihAlcO MR el [adid1algeRicylP iﬂ&i&%ﬁ%ﬁ%ﬁ&abﬁii- can -
T X Ts rably

be n-butyl, i eny refe

i sobutyl, 2-ethylhexyl, n-octyl and p
chl or i nelsobutylphihslaie, dimn-pgimihalatef er ably from 0 to 0.02: if y is 3, n

varies p 5. A nethod._suitable for t reparation of
spheri Capﬂ%eg%@%%&énc{o? Sg}&?%%{“ﬁgﬁ\g/%vﬁppgﬁo% hFT &S ﬁé‘dl? 2 Ba]%ﬁgorﬁ%s: (a)
reacting a conpound MgCl,.nR" OH, wherein 0.3 <in < 1.7 and R is an

al kyl, 4 16 JULY 2004 WD 00/ 78820 PCT/ EPOOf 05349 cycl oal kyl or aryl radical
having 1-12 carbon atons, with a tl'gt ani um gpnpound of the formula
Ti(OR')NX . , in which nis conprissd en 0 and 0,5, y is the val ence
of

R “cuprY
- wherein R’, R, the same or different from each other, are alkyl, cycloalkyl, aryl radicals having
1-18 carbon atoms and R™, R, the same or different from each other, are alkyl radicals having
- 1-4 carbon atoms.
- The electron donor compound is generally present in molar ratio with respect to the magnesium
comprised between 1:4 and 1:20.
The preferred titanium compounds have the formuia Ti(OR"),X,,,, wherein n is a number
comprised between 0 and 0.5 inclusive, y is the valence of titanium, RY is an alkyl, cycloalkyl or
aryl radical having 2-8 carbon atoms and X is halogen. In particular R can be n-butyl, isobutyl,
2-ethylhexyl, n-octyl and phenyl; X is preferably chlorine. _ '
If'y is 4, n varies preferably from 0 to 0.02; if y is 3, n varies preferably from 0 to 0.015.
A method suitable for the p:ep_aration of spherical components of the invention comprises the

following steps:

(a)  reacting a compound MgCL.mR"'OH, wherein 0.3 < m < 1.7 and RY is an alkyl,




titanium X is halogen and Rv is an al kyl radical having 2-8 carbon atons;
(b) reacting the product obtained from(a) with An Al -alkyl cogoel

(c) reacting the product obtained from (b) with a titanium conpoun(r}dg?@‘?he
formula Tiw®R/7g826¢" in which n i's conprised between 0 and OpSr/ENooie83dohe
val ence of titanium X is halogen and R' is an al kyl radical having 2-8
carbon atons. The conpound MyC 2nR ' CH i s prepared by thernal
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and 150C unti 9] qﬂ%g ] v, s lower than 2 and
preferably coiriphrrai glggﬁ(gg‘t \k/\sbagln .gédé% h%ﬁgggoe%j%%%gea?éﬁl e of magnesi um
di chl ori @be komphund edE(lL,omREOISt Bp frepartdie byokiaimalat dealcbhdiMior Sof adducts
st oi chi o@éi_ ‘QQH{H her; pref e%tgbl .this ratio in higher than 3. Still
nore pre ibPQ% FIRR alge orihighst thendomd purferably Tergieg fipne-8fa 28 It
titaniu INEE=Ya)l 4 | cdparticular Tid 4, The
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titani unP%dg' %%f%%%&?raﬁoéﬁl%gﬁﬁﬁﬂ Ve ‘é?c{?}PgsﬁW‘eslePﬁale%fqe&?dﬁ for the
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for exanple TiCl3, this can be supported on the magnesi um hal’i de by
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from1l to 3 and X is hal ogen, preferably chlorine. Particularly preferred
i s the uall bO-Cratil thealcoppl eoniant munedesdpio valies bueh thas 2faud peefarplyecomprised

triet hylgérwg%'mg\an& ii?ifﬁ‘?@%}%d"&%'%l%%ﬁ%ﬁ%eﬁ% gﬁhﬁ%gl al um num

tri-n-hexy unt num "t y

tris(2, Ankhé rdabBir iy stEre () We)rablftNa /NS @ Qbichibinsft of futef; ihBEAYly this1io) UL Y
2004 WO 00/.78820 PCTI EPOO 05349 pentyl)alum numis especially préeferred. It
i s al so Pdughes|than 3 HEbmerspigfcsably e lavee sxress @ titAniumcomponmyLin disedsiPréferred

al kyl al ugp By Bahplfts AL 'l TR ih 4681 Y, #he' LM with the Ti
= compound can be carried out by suspending the compound MgClL-mR"OH in cold TiCl,

(generally 0°C); the mixture is heated up to 80-140°C and kept at this temperature for 0.5-2
hours. The excess of titanium compound is separated at high temperatures by filtration or
sedimentation and siphoning. If the titanium compound is a solid, such as for example TiCl,,
this can be supported on the magnesium halide by‘dissolving it in the starting molten adduct.

In step (b) the product obtained from (a) is then reacted with an aluminum-alkyl compound. The

alurninum alky} compound is preferably selected from those of formula R¥" A1X, , in which R""
is a C,-Cy, hydrocarbon group, z is an integer from 1 to 3 and X is halogen, preferably chlorine.

Particularly preferred is the use of the trialkyl aluminum compounds such as for example

triethylaluminum, triisobutylaluminum, tri-n-butylaluminum, tri-n-hexylaluminum, tri-n-

octylaluminum and  tris(2,4,4-trimethyl-pentylaluminum. Use of 1r1s(2,4,4-trimethyl-




sesqui chl ori des, such as AIEt,Cl and Al ,Et3ClI 3. The reaction with the
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butene, an electron donor compound (external donor) which can be the same or different from

the compound used as internal donor is also generally used in the preparation of the catalyst.

In the case in which the internal donor is an ester of a polycarboxylic acid, in particular a
phthalate, the external donor is preferably selected from the silane compounds containing at least
a Si-OR link, having the formula R, Si(ORY),, wherein R™ is an alkyl, cycloalkyl, aryl radical
having 1-18 carbon atoms, R* is an alkyl radical having 1-4 carbon atoms and n is a number
comprised between 1 and 3. Examples of these silanes are methyl-cyclohexyl-dimethoxvsilane,
diphenyl-dimethoxysilane, methyl-t-butyl-dimethoxysilane, dicyclopentyldimethoxysilan .

It 1s possible to advantageously use also the 1,3 diethers having the previously described
formula. In the case in which the internal donor is one of these diethers, the use of an external
donor can be avoided, as thé stereospecificity of the catalyst is already sufficiently high.

The spherical components of the invention and catalysts obtained therefrom find applications in
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mdicative of exceptionally broad MWD The F/E ratio can be further increased by operating in

N two sequential polymerization reactors working under different conditions.

The catalyst of the present invention can be used as such in the polymerization process by
mntroducing it directly into the reactor. However, it constitutes a preferential embodiment the
prepolymerization of the catalyst. In particular, it is especially preferred pre-polymerizing
ethylene or mixtures thereof with one or more a-olefins, said mixtures containing up to 20% by
mole of a-olefin, forming amounts of polymer from about 0.1 g per gram of solid component up
to about 1000 g per gram of solid catalyst component. The pre-polymerization step can be
carried out at temperatures from 0 to 80°C preferably from 5 to 50°C in liquid or gas-phase. The

pre-polymerization step can be performed in-line as a part of a continuos polymerization process

or separately in a batch process. The batch pre-polymerization of the catalyst of the invention




The main polynerization process in the presence of catal ysts obtained from
the catalytic conponents of the invention can be carried out 4g@c r\dha 4 0
known techniques either in liquid or gas phase using for exanple Thé khown
t echni que ﬁ{?@h’? fluidized bed or under conditions wherein the polymer is
mechani cal {?%%ed. Preferably the process is carried out BGI/EHIR/OE4S
phase. Exanpl es of gas-phase processes wherein it is possible to use the
spherical conponents of the invention are described in W92/21706, USP
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cat al yst__caonponents.in the.ahsence of pol ynmerizahle.,olefin or optionally
in the _rﬁespen(?eustl)l}g i iy e?’hovghﬁ??ﬁ?lg‘_y‘%(?f _'é? B.Lk‘t“@?edt {’l?iﬂOTZBn rﬁEFdIQP%ﬁn of
the sol Iwheréi®IROPEIHnet A ine(:l%idﬁ_[l?'sﬁ?ﬂe&.@x"ef&;ﬁﬂ%r Ahe Prockld¥! GA%AWBut T th g@s
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fluidized or mnechanically stirred bed reactors using the

pr e- pol \PREFONarting \step of, theomatalyRh ermponsats, aHyre-palymerration stip andva gas Iphase

pr e- pol | ' ' .Se ately in hatc |.n thi
case, t ﬁe 3p r@%&ﬁ%& r%ic}ﬁ ﬁlg%r%aéc}alggﬁe)% g%&(%rg%brggg%%n@l?aeﬁ%%%aﬁﬁgg%ﬂgf ﬁb%a)
wi t h t heredamprsedn al kyl  and then directly sent to the gas-phase

pol ymeri.zati.on st c) .. As_mentioned above, in order to further broaden
the’ MAD TOFTEEHE ﬁr@géf"g, that dhe, b zgtion} fakes iplacenini 535-Rhase, ke prackssr ok thei n
tWo' Or FRVeBiseRGhIRIbYy WREik] BS EH| | : LIions and optionally by
recycling, z;t | east ‘partially, tﬁirélgg% fﬁélﬁ&vﬁggﬁ’%s formed in the second
react or (2 chadtiof She catalystaompaseras iretharpbance lo€ polyenepizabl® bRfih @R Ghtibfaligan
work with different conant.raii ns of nol ecul ar weight regulator or at

di fferent potyMSRSSRPAT SafRAT L i FUOWYHS BBt Broaist dhan g per grang off tevsopdo4
wo oonssi 0 Pedhphifet @9349 the pol ymerization is carried out in two or nore

steps operating with f‘fferent concentrations of :
(b)  pre-polymerization of ethylene or mixtures thereof with one or more a-olefins, said

mixtures containing up to 20% by mole of a-olefin, forming amounts of polymer from
about 0.1 g per gram of solid component (A) up to about 1000 g per gram;

(c) gas-phase polymerization of ethylene or mixtures thereof with a-olefins CH,~CHR, in
which R is a hydrocarbon radical having 1-10 carbon atoms, in one or more fluidized or
mechanically stirred bed reactors using the pre-polymer-catalyst system coming from
(b).

As mentioned above, the pre-polymerization step can be carried out separately in batch. In this

case, the pre-polymerized catalyst is pre-contacted sccording to step (2) with the aluminum alkyl

and then directly sent to the gas-phase polymerization step (c).

As mentioned above, in order to firther broaden the MWD of the product, the process of the

invention can be performed in two or more reactors working under different conditions and

optionally by recycling, at least partially, the polymer which is formed in the second reactor to
the first reactor. As an example the two or more reactors can work with different concentrations

of molecular weight regulator or at different polymerization temperatures or both. Preferably,




nmol ecul ar wei ght regulator. In particular, when the catalysts of the
invention are used in this kind of process they are able to ggy ne
pol ymers having exceptionally broad MAD while, at the sane tine?"ﬁvﬁydf
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mercury under pressure. For this determ nation use is nade of a calibrated
di | at onettbe pplamerrethered arvary SGRBpIoCesstinlifr while denfilact eitained showeise vesi Towof
mer cur.y arlllgnbteo taelgg gh-vacuum punp (1.10.2 nbar). A weighed anount of sanple
1s pl.aced1 et il atoneter. The apparatus is then placed under high
vacuum ( <the olloWingoixanibnéd &6 JhThadidtd Ruritef PR Une! 0! e Afle BrAAES:
The dil atonmeter is then connected to the nercury reservolr and the ‘nercury
is all owd@HoR| ow slowly into it until it reaches the level marked on the

di | at onetgr - heij f cm. The,val,ve .t hat .connects the dil at oneter
to the v]g‘éﬁﬂﬁ%egﬁgg‘l%&c o%é%c‘?g%ng e%e?ﬂ)é“ﬁﬂgwm?%ﬁ% essure is gradually
i ncreased Wi t [Pofusity @@@ Burtiee afe@ wWhttoniki@sdiiare ddEBTindd Socbfdhfillo BE BLB]. method
pressure, the nercury entersﬁb%%es and the | evel goes own accordi ng

t.e. t he porosi t3PPartusisedRPRF 1900rby<Garie EdbaB/ g), both total and that
dué to pores g Ok DS QkiE I :i bution curve, and the average pore
size are dire tegral pore distribution curve

whi ch i s The mrasureis cafrietl et vsihg artPorestiiekt 2H00GEribNGEatUEBaand appl i ed
pressure.yal ues. (al L these data are provided and el aborated by the

por osi rret-%‘F POEOSHY. i, feLermiBeeh BY @Psappiiomof meryny ppder Ricssirey For vhis eteongination
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nsity: .ASTM.D 792 ..
density is placed in tl?c dilatometer. The apparatus is then placed under high vacuum (<0.1 mm Hg)

and is maintained in these conditions for 20 minutes. The dilatometer is then connected to the
mercury reservoir and the mercury is allowed to flow slowly into it until it reaches the level
marked on the dilatometer at a height of 10 cm. The valve that connects the dilatometer to the
vacuum pump is closed and then the mercury pressure is gradually increased with nitrogen up
— to 140 kg/cm®. Under the effect of the pressure, the mercury enters the pores and the level goes
down according to the porosity of the material. _
The porosity (cm’/g), both total and that due to pores up to 1pm, the pore distribution curve, and
the average pore size are directly calculated frbm the integral pore distribution curve which is
function of the volume reduction of the mercury and applied pressure values (all these data are
- provided and elaborated by the porosimeter associated computer which is equipped with a
“MILESTONE 200/2.04” program by C. Erba.

- MIE flow index: ASTM-D 1238
- 'MIF flow index: ASTM-D 1238
- Bulk density: DIN-53194

- Fraction soluble in xylene:  determined at 25¢C.




Det erm nati on of gel nunber.: 1Kg of polymer is pelletized by a Bandera
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The stirring was ‘interrupted and after 30 mnutes the |iquid phase was
separ at EXAM®DESe settled solid. Thereafter 4 washings with anhydrous

hexane ut_ 2 I ) reﬂoerforrred two of which were carried out at
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EXAMPLE 1

Preparation of the solid component

The spherical support, prepared according to the general method underwent a tﬁermal treatment,
under N, stream, over a temperature range of 50-150-C until spherical particles having a residual
alcohol content of about 25% (0.69 mole of alcohol for each MgCl, mole) were obtained.

Into a 72 | steel reactor provided with stirrer, 44 liters of TiCl, at 0°C and whilst stirring 2200 g
of the support were introduced. The whole was heated to 130°C over 60 minutes and these
conditions were maintained for a further 60 minut.es. The stirring was interrupted and after 30
minutes the liquid phase was separated from the settled solid. Thereafter 4 washings with |
-anhydrous hexane (about 22 liters) were performed two of which were carried out at 80oC and
two at room temperature. |

Then, after the addiction of 31 liters of anhydrous hexane, 11 liters of a solution of tris(2,4.4-
trimethyl-pentyl)aluminum (Tioa) in hexane (100 g/1) were introduced at room temperature into

the reactor and stirred for 30 minutes. The liquid phase was separated from the settled solid that

i0




tenperature. Thereafter a further treatnent with 44 liters of TiCl4 was
performed in the sane condition with respect to the. first oxpﬁdyq_wdzgéier
4. washings with anhydrous hexane, 2200 g of the spherical solid conponent
wer e obt ai n&@@.00Aég2er dryi ng under vacuum at about 50C, the selkirgpjhipdpd the
follow ng characteristics: - Total titaniumi. 6 % by weight) - TinD.6 % by
weight) - AI0.11 % by weight) - My17.0 %4 by weight) d 73.4 % by weight) -

.-CEt 0.3 %b i 5of : . 3.cnB/lq - surface are
(B.ET.) 50&6‘»%111%&}&335%’93’5%’%%’?3?5? l?&%k&%@‘?“c#g‘i’%?“ ACG#oR %H‘%ﬁfasﬁ W@ t o
pores w ttbmpediuress up to 0. 1m - Porosity due to pores with radius up to |

- gm O.SSZJB_E? Aﬁgrra e pore radius;0. 0827 m- surface area (Hg) 31.5 nm/g
‘Et hyl ene PSISHET g{ﬂhe& FepmepEwithtdd liernof TiCk s perfomeadss the seete contiioh ave,

- degassed r _ ' liters.of anhydrous | ne, . 0. 15 g. of
 spheri c’alrH ogrrcptgﬁen't%&atﬁg@i%d éﬂ%};{ ﬁ%#lég%ﬁgt;ﬁ'agﬁﬁ%%ﬁqxeﬁ,@@@?ggg_sp_hencal_
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H, and \Z\Hb r .of thél ene were fed. The polynerization |asted 3 hours
during whif W@gﬁ@?@ €SS fed to keep the pressure constant. 2120 g of

pol ynmer hyyed having the foll ow chgracterjstics: - MEO.12 g/10
mn - Mmﬂég%ﬂ%hgﬁ ef fective densi tyOQgGO écm&y%ﬂgﬁédensi ty0. 355 g/cm
- nor phol-d@fspherical | kg of the so ob0si neé pol WiByeifigy been subject to
t he measurgenment of the gel nunber according to the procedure previously
descri bed“dnd the result was 730 gel/rn@:llll%LG JOywegish 4 WO 00/ 78820

PCTI EPOOL @349 170 % (by weight)
. -l 734 % (by weight)
= - OEt 03 %  (byweight)
- porosity (B.E.T.) 0.153 cm*/g
- surface area (B.E.T.) 50.6 m/g
- total porosity (Hg) - 0.692 cm’/g, 70% of which was due to pores with

radius up to 0.1;m.
- Porosity due to pores with radius up to 1;m: 0.552
~ - Average pore radius: | 0.0827 ym
- surface area (Hg) 31.5m’/g
Ethyleﬁe polymerization (HDPE)

Into a 10 liters stainless steel autoclave, degassed under N, stream at 70°C, 4 liters of anhydrous

£ hexane, 0.15 g of spherical component and 1.5 g of triisobutylaluminum (Tiba) were introduced.
The whole was stirred, heated to 75°C and thereafier 4 bar of H, and 7 bar of ethylene were fed.
The polymerization lasted 3 hours during which ethylene was fed to keep the pressure constant.
2120 g of polymer was obtained having the follo“'ring characteristics:

-MIE 0.12 g/10 min
- MIF/MIE 1275

- effective density 0.960 g/cm’

- bulk density 0.355 g/em®

- morphology spherical

1 kg of the so obtained polymer has been subject to the measurement of the gel number

according to the procedure previously described and the result was 730 gel/m?.
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EXAMPLE 2 Preparation of the solid conponent The spherical support,

prepared according to the general nethod underwent a thermal 46 guLNneED04 *
under N., stream over a tenperature range of 50-150C until spheri cal
particles havin resi.dual al cohol content of about 15% (0.37 nol e of

al cohol . forwgééﬁs% mol e) were obtained. Into a 2 1 gl asPGIERINEHF349
provided with stlrrer 0.5 liters of Tid4 at 0C and whilst stirring 50 g

of the support were |ntroduced The whol e was heated to 60C over 15 o
m nut es aREAMIBEE. 2 conditions were maintained for a further 60 mnutes. The
stirring was mterrgted and after 10 mnutes the liquid phase was

separ at edPreparationeofthe selikhcompongnt Ther eaft er 3 washi ngs with anhydrous

R N S G R R R R e

Ctrits(2, 4,uhdet Ni soedaby bvmﬁbmbérﬂhwmg&’of(ﬂtlﬁ&?(: ufiiinpKernal ﬁzﬁﬁ&eﬂ}ﬁaﬁngﬁ@fe&dual

|ntroduc room t rrperature into the:reactor. The reactor was heated at

Lptroduced oty Loom Leber SIS hALE e reactor  The reactor vas heal
ohana ©dnto £ bhSs RELbt FOREY WitnRL: VITURBRIL N ¢ Mo ik R 305 & ¢

liters ofthhiepppore weee dnfrothicat] tedwhbleewso Ihuslttfbrio VESC et e ndhutéd Qd afeke

after 30 mnputes and the I| i d ase was separated fromthe solid
conponentCORFHERS WETq V’?@W i‘]ﬁ%ﬁééo TRARteH (e St Weh miggraded relaficsrl0

The whol g @S ng@qqula 91];955%5 &ateaﬂ%aé e %énl@@@oﬁ@e?ﬁer%%g 3l wgggn%xeﬁm

mai nt ai ned for a further stirring was errup
after 10 mmgghmm(aqulﬁﬁ hhakwemr&np@rat@dntammatﬁte settled solid

{emper at et o afEes el (R € S50 Rty 0Jddidose shoen Sovcae

sol i d shaeui@dihlynBercpidi@minieh %S?Bé{ahé [ L
titanium- Ti ?7(119%* 2/( by wei g’kilttﬁ? 225@%2/%\% lg(rgau%%ﬁg%fe(y%by vvel gtﬁt)
- O 72. 7 thy mpcipei T feactoromes] heateg &ySQX@ agdtthe solpm:o;was whir@®l FBrTe0 tidees. dy/ g,

- surfac ?qﬁfdep%aggwgs g;:pzn%tea 16 dhe setfled Sotid thaf w2 was. Washed twice with 0.5 liters of hexane

at room temperature.

Into the reactor, 0.5 liters of TiCl, and 0.5 liters of heptane were introduced, the solution was
heated at 100°C and after 30 minutes and the liquid phase was separated from the solid
component.

Then, 1 liter of TiCl, was introduced into the glass reactor. The whole was heated to 130-C over
30 minutes and these conditions were maintained for a further 60 minutes. The stirring was
mterrupted and after 10 minutes the liquid phase was separated from the settled solid. Thereafter
3 washings with anhydrous hexane at 60°C and 3 washings at room temperature were
performed. After drying under vacuum at about 50°C, the solid showed the following

characteristics:

- Total titammum , 33 % (by weight)
- Ti™ 10° %  (by weight)
-Al 04 % (by weight)
- Mg 202 % (by weight)
-Cl 727 % (by weight)
- OEt 1.2 % (by weight)
- porosity (B.E.T.) ' 0.298 cm’/g,

- surface area (B.E.T.) 2.2mYg




WO 004 78820 PCT/ EPOO/ 05344 - total porosity (Hg) 0.684 czn3/g, 80% of which
was due to pores with radius up to 0.1 pm - Porosity due toq9iASy YHH4
radius up tQ Im_0.631 - Average pore radius:0-0558 m- surface areaé? )
60.7 nz/g EVMA%EE pol yeri zation (HDPE) Into a 4 liters staPATES80/e360|
aut ocl ave, degassed under N, streamat 70C, 1600 cc of anhydrous hexane,
0.02 g of spherical conponent and 0.3 g of triisobutylalum num (Tiba) were
i nt roducedtotal Poeosith (ig) was stirred, heaD&84tcm*/g5EN%E wiiek eaf tes todpdiey with
H2 and 7 bar of ethylene were.fed. The polynerization |lasted 2 hours
during which ethylene was fed to keep tFRiipsrpdg@lgmeonst ant. 225 g of

. ..pol ymer wag I havi. the follpw. haracteristics: - MIEO.14-9/10
mn - MF fﬁl%%}?{h%etgp8%¥é@%r§§uag%tq f% g/ cnB - bul k density0.40 g/en8.
- - mor phol ogyespbsdt eliusEXAMPLE 3 Into'aobﬁﬁs gjnass reactor provided with
stirrer, 0.8 ITters of TiCl4 at OC and whilst stirring 40 g of ..the support
prepar ed asurfphrgia (g} i nto the exanpl e 80.7wéfge i ntroduced. The whole was

heat ed toEtliLy:iOC 0 ‘gnrl 15nm' n l'rlni',&; and these conditions were maintained for a
further 3BURIEARReYmenzaton (AOVE) " \\ns interrupted and after 10 minutes the

~d . T

-l qui d phBSeavasers SRt GeellAINNEIcgektd flier N?Hr?am H‘ﬁf"?}afl 560 céof‘%ﬁ%reg§
erforned at "room

w th anhydrous hexane (about 0.8 litérs) were p

t enper at uhexane, PHRrg ofzpherical ¢ranprabdntcanid 6B 6 HiiSbliiylabembiunadililya) rwods inhedaded,
37 cc of tion of Let hyl i n ea),in xane (10Q g/l) were

i nt roduce@’%ﬁ’h(r%ll o F@rﬁ%‘feﬁ‘%"?ﬁ%’ %ﬁ@&“?ﬁ)@réﬁéﬁ%‘i B ?‘Ei“"’édi’fﬁ leng were fed.
m nut es. Thepdlimeriziph ased oLt adct 58ehd 6as Bld tbhades Bld ! Hah
washed t hree t%ﬂﬂmes wth 0.4 liters of heptglﬁlté at _roomt?npe a%stalrli%.co nt(§°
the react®, 8 of lymeeras opainpd deyingdhafollowingdharedieristive: sol ution was heat ed
at~ 130C angqafter 30 mnutes and the |iqui doglr)[a ﬁ%was separated fromthe
solid conponent. Thereafter 3 washings wth H;Z B hexane at 60C and 3
washi ngs -aUIF/dA/ t enperat ure were perfornmed. 1&f.per drying under vacuum at

about 50C, the solid showed the follow ng charact eri3sti cs: - Total titanium
5.9 % (by EjYFt‘fensﬂy 0.960 g/cm

- bulk density 0.40 g/em®

- morphology sphernical

EXAMPLE 3

Into a 1 1 glass reactor provided with stiﬁer, 0.8 liters of TiCl, at 0°C and whilst stirring 40 g of
the support prepared as explained into the example 3, were introduced. The whole was heated to
130C over 15 minutes and these conditions were maintained for a further 30 minutes. The
stirring was interrupted and after 10 minutes the liquid phase was separated from the settled
I solid. Thereafter 3 washings with anhydrous hexane (about 0.8 liters) were performed at room
temperature.
-Then, afier the addiction of 0.3 liter of énhydrous hexane, 37 cc of a solution of triethylauminum
(Tea) in hexane (100 g/1) were introduced at room temperature into the reactor and stirred for 30
minutes. The liquid phase was separated from the settled solid that was washed three times with
0.4 liters of heptane at room temperature.
Into the reactor, 0.8 liters of TiCl, were introduced, the solution was heated at 130°C and after
30 minutes and the liquid phase was separated from the solid component. Thereafter 3 washings
with anhydrous hexane at 60°C and 3 washings at room ternperature were performed. After
drying under vacuum at about 50°C, the solid showed the following characteristics:
- Total titantum 59 % (by weight)
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13 16 JULY 2004 WO 00178820 PCT/EP00/05349 - Tiro2.7 % by weight) Al 0.52 %
. (by weight) - My18.8 % by weight) - C71.2 %by weight) - OHA&JIOLMK Bdoa °
wei ght) porosity (B_E. T.)0.239 cnB/g, - surface area (B.E. T.) 43.1n2/g -
total porosity %gg% 0.402 cnB/g, 85% of which was due to pores with radius
up to 0. ImWP3PH¥Fly due to pores with radius up to 1m 0. 35BCT/RPVE por e
radi us: 0.0369m - surface area (Hg) 54.0 n2/g Ethylene polynerization
(HDPE) 0.02 g of the spherical conponent were used in ethylene

- pol yneri zgf'f on under the same conditi @ig degcri bgg vdgrgxanpl eM2iE 180 g of -
ol ymer were obtained having the follow ng characteristics: -

8. 1%g/|om‘\|11 - MF/ME 152.0 - effectiWXen®ity Gygeuehy) cns - bul k
density OpAl4 g/cnB - norphol ogy spherjgcal o, Conpal,i —xanpl e 4
Preparati o of the solid conponent The lsp erécal @%ﬁ%géj}tfxpr epar ed
accordingClo-the general - met hod under wetit2 a %her nily vidighat 'mlent', ynfler N, .
stream oyer a tenperature range of 50-150C until spherical particles

havi ng a'%sg%i dual  al cohol content of &dbut “85% (byaghte of al cogol Lo_r
each a rne obtained. 2700 g thisg, support were introduced into
a 60- g/gau cé)rglB ve’%\%'g)et her with 38 1 of dg%ﬁy%;%s hexane. Under stirring
and at reoonmficeapeBER.E 11.6 |liters of Mexdne sol uti on cont aidni ng (1)(():0 o/l
of AlEt3 re fed r 60 m nutes. The tenperature was raised to 5 over
60 ni nuté&%ﬁﬂroﬁ@é%i ntained at that OfSem Ba B84 & Whigh W@?@H?FO moeHyithit es
whilst stirring. The liquid phase was r V. filtration; the treatnent
wth ALEt3 was repeated tw ce again uné%ﬁp ‘ﬁ)gwgyélrfélhbondl tions. The

spheri caPorpsinddieito pblefiwitdadius up to 1;;m: 0.359
Average pore radius: 0.0369;;m
- surface area (Hg) 54.0 m’/g
'Ethylene polymerization (HDPE)

0.02 g of the spherical component were used in ethylene polymérization under the same
conditions described in example 2. '

180 g of polymer were obtained having the following characteristics:

-MIE 0.16 g/10 min
- MIF/MIE 152.0

- effective density 0.960 g/cm®

- bulk density | 0.414 g/em®

- morphology spherical
Comparison Example 4

Preparation of the solid component

The spherical sﬁpport, prepared according to the general method underwent a thermal treatment,
under N, stream, over a temperature range of 50-150°C until spherical particles having a residual
alcohol content of about 35% (1.1 mole of alcohol Yor each MgCl, mole) were obtained.

2700 g of this support were introduced into a 60-1 autoclave together with 38 1 of anhydrous
hexane. Under stirring and at room temperature 11.6 liters of hexane solution containing 100 g/1
of AlEt, were fed over 60 minutes.

The temperature was raised to 50°C over 60 minutes and was maintained at that temperature for
a further 30 minutes whilst stirring. The liquid phase was removed by filtration; the treatment

with AIEt, was repeated twice again under the same conditions. The spherical product obtained

14




14 16 JULY 2004 WO 00178820 PCl'/EP00105349 was washed three tinmes with
anhydrous hexane and dried at 50C under vacuum The thus obt 5.y Sg¢ort
showed t he foll ow ng characterlstlcs porosity (Hg) 1.2 g/an surface area
(Hg) 18. mzP@WEE8Pesi dual 5. % (by weight) A residual 3. 4%pCIERMDINY )

My 20.1 % (by weight) Into a 72 1 steel reactor provided vith stirrer 40
liters of TiCl4 were introduced; at room tenperature and whilst stirring
£.1900 g ofwdstvenshintterediesssrviteshts dias hixaNe aad b 980e€ dndFhacuuthol € was
heated tq. 100C ogver 60 m nutes and these conditions were maintained for a
furt her rﬂg‘faé"ée d sypgors shawad the {Rllowing eharagtrsticsand after 30 minutes the

I iquid phase g@ ﬁﬁgﬂ ted f{g hpe settled solid. Two further treatnents
were carried u t he sane condltlons with the only difference that
in the first mﬁxﬁd&m(ﬁ@at Mers. nitg Was carried out at 120C and in the
second at 135 ?fter 7 washi-ngs w th anhydrous hexane (about 19
liters) Viere out three@ @ Weghth were carried out at 60C and 4 at
room t enper at 0 g of ¢ Qi d spherical form were obtai ned

whi ch, after %ﬁlglsﬁdéﬁgnder vacﬁﬁmqﬂf at%@t 50C, showed the follow ng

char act eFi stl &g - Total titBU1WBRERUOWeI ght) - Ti nﬁ 1% by wei ght) -

A|14(Vb t.) 16% b C67.8% ( ght) - OEt0.3 % (b
wei ght§ th’r 22 itee(l %/gﬁctqg )’%"%ﬁg‘w%l%‘nﬂ' @uhﬁ%@? éﬁ(éla “(653 mtodpgal; Git rxbogrgy-
total po Sggpﬁ{ f Qres u

up to 8 E@ﬁm%g‘glﬁ% due %goég?/ g%t ézgﬂl%&es@ T Yo ch‘ﬁ\%age

por e r adwheleovazigated to éQ@‘fCaoeereﬁOemn@tdg)anel%m /cgmﬁtulmslveaii@nﬁﬁ{téiﬂai o atflu@ir

HDPE
( ) 60 minutes. The stirring was interrupted and after 30 minutes the liquid phase was separated

i -+

G from the settled solid. Two further treatments were carried out under the same conditions with
the only difference that in the first of these treatment it was carried out at 120°C and in the
second at 135°C. Thereafter 7 washings with anhydfous hexane (about 19 liters) were carried
out three of which were carried out at 60°C and 4 at room temperature. 2400 g of component in
spherical form were obtained which, afier drying under vacuum at about 50°C, showed the

following characteristics:
- Total titanium | 8.2% (by weight)
- Ti" 6.1% (by weight)
- Al 1.4% (by weight)
-Mg : 16% (by weight)
~ -Cl 67.8% (by weight)
' - OFt 0.3 % (by weight)
- porosity (B.E.T.) 0.155 cm’/g,
- surface area (B.E.T.) 329 mYg
- total porosity (Hg) 0.534 cm’/g, 40% of which was due to pores with

radius up to 0.1ym.
- Porosity due to pores with radius up to 1m:0.475
- Average pore radius: 0.2294,m
- surface area (Hg) 40 m’/g
Ethylene polymerization (HDPE)

Into a 10 liters stainless steel autoclave, degassed under N, stream at 70°C, 4 liters of anhydrous
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Into a 10 liters stainless steel autoclave, degassed under N, stream at
70C, 4 liters of anhydrous 15 16 JULY 2004 WO 00/ 78820 PCTI EPp®JORY2004 °
‘hexane, 0.02 g of spherical conponent and 1.2 g of triisobutylal uini num
(Tiba) were introduced. The whole was stirred, heated to 75C and

t hereafter wolwarmsgzb H, and 7 bar of ethylene were fed. The pot/gpsaszsti on
| asted 3 hours during which ethylene was fed to keep the pressure constant.
1920 g of polyner was obtained having the foll ow ng characteristics: - ME

-.0.11 g/ 10pmi o oM BE . = j 4 - bul k
density Oh%%?gal%%% ?f E%}Eg%?ﬁ ? ﬁrgpglgefng tdajiv'%g?g@%éwalﬁ%%“%@ﬂﬁ?%?gg?ﬁngc%e :
neasur enefhe vholeheasgtiredtrbied to A5%Coardi theretfter ter pf He el Baruf@wtiydeir were fed.
~described.and the .result 900 el/ XAMPLE 5 Preparation of HDPE by
2 o st eBheBENERTFIOTar S hraChdte G e oGS Joionhers fie BpsshrA cmstant
st eel aut poiay 6f pdlPABSHEABAAGT hlingThe RABWHe HfGctcAstidst €r s of propane,
0.067 g of the spherical conponent “prepared aCCOI’(?I ng to the procedure of
Exanple |-318 0.7 g of triisobutylal unm num QTill)Omér e i ntroduced. The
whol e was %hté&ﬁp’ heated to 75C and thereafégr 2.5 bar of Ixt and 7 bar
of ethylen fed. The pol ynerization | ast! 30 mnutes during which
160 g of peacavou&RRe were produced- After thiggo i3od the autocl ave was
degassed and then a second step was perforned with the same catal yst and
under the lmderstiidi tions with the only difD&légm’t hat the hydrogen

pressure r. This second step |asted 7 hqurs and av 40 of

pol yet hyl ieni%. ZfTﬁlZe i;ootog}a?rgad) %WP‘F{elPaéf 8 % Eleﬁﬁ Ffbgwh’é’ﬁasf"ﬁé“ 19 rﬁj’EJ number
char act eracsbidisg to thé Fdcedur@préOBisly desMibddMnddfiresulehheRigo\LRy/gensi t y0. 960
g/cnB - bulk density0.4 Ig/cnmB - Gel nunber500/rn2 16 16 " JULY 2004 CLAI M5

1. Catal yEXAMEBEfents for the polynerization of olefins CH =CHR """,
et 0. PErdpardbidll ASRPPR vy PGB A A fehmlid process °2"Pon 2t o™,
Into a 4 liters stainless steel autoclave, degassed under N, stream at 70°C, 2 liters of propane,

0.067 g of the spherical component prepared according to the procedure of Examiple 1 and 0.7 g
of triisobutylaluminum (Tiba) were introduced. The whole was stirred, heated to 75°C and
thereafter 2.5 bar of E, and 7 bar of ethylene were fed. The polymerization lasted 30 minutes
during which 160 g of polyethylene were produced. After this period the autoclave was degassed
and then a second step was performed with the same catalyst and under the same conditions with

the only difference that the hydrogen pressure was 7 bar. This second step lasted 7 hours and

gave 640 g of polyethylene.

The total 800 g therefore obtained had the following characteristics:
- MIE 0.21 g/10 min
- MIF/MIE 212

- effective density 0.960 g/erm’

- bulk density _ .O.4Ig/crn3

L

- Gel number 500/m’
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and characterized by the follow ng properties: surface area, determ ned by
BET nmet hod, of lower than 100 mlg, - a total porosity, neasuigdudy pbes
mercury met hod, of higher than 0.25 cm/g and, a pore radius distribution
such that at |east 45% of the total porosity is due to pores with radius
up to 0. I m 2. Catal yst conponents accordint | i I i hi g ocamnwch

the catal yst conponent conprises a Ti conpound having at |east one
Ti - hal ogenQMupported on magnesiumchloride in active form Catalyst

conponent sjaccora] to claiml contajning groups different from hal ogen,
‘'n  anount OV\BI‘é%Lﬂggrtl bt *°5r %Q%’“T‘?B‘g@oéfdtql?f&ﬁi%ﬁm&t@ey@n RY
conponent s accortgidfgedh 6r 1§)d@bditon irdil| L hgat osli.t .i.§ ef Y 0. 35
‘and 1.2 cnB/g_ 5. Catal ylgt corrptr)lner%tshgtggﬁ:iagr?gltbt%a@%sr%}rﬁgﬁl%‘ ﬁ’éXr\S?ﬂe
total porosity is between 0.38andhdhritt@ize®by Galfsllonsihg srepRaRENt S accor di ng

toclaiml in which the porosity due t ores with radius up to lpmis
bet ween 0:3 and | cn@fﬁ?gaf%éﬁ?éwgbﬁgﬁﬁdﬁmoﬂéﬁ@f@m@@m‘/gl aim6 in
whi ch the porosity dugtdl Bodd ' ' I .S het n Q34 and
0 S. .8. Catal yst corrponeﬁ?-s%%?ﬁ%&%ﬁ o%@%ﬁ"ﬁ?ﬁ%‘ﬂdvﬁ%ﬁlqﬁ“@”@(ﬁ&@é@&he
porosity due to porapomiradius disiribstion gk thithaleaBd5% of WETotiIRRoIS % Wird £

respect to the total_porasity. 9. Catalyst conponents accordi'ng to claim8

i n_which the val ue WH@%&&PPWC@Q@WO. pores with radius higher than m
is lover than 15%a¥st boniRBBRS bedofiih - RALQskEty, 10, Catalyst |
conponent according to claiml in ?cﬁ%%m%&a@%%ﬁtm&ownﬁé

" .B.E.T. nethaod FSGWW“@ﬂbng kot obt@ivh&6genibofid supported on magnesium chloride in

active form. -

3. ~ Catalyst components accprding to claim 1 containing groups different from halogen, in -
_ | amount lower than 0.3 mole for each mole of titanium. o
4.  Catalyst components according to claim 1 in which the total porosity is between 035 -
and 1.2 cm¥/g. | '
5. Catalyst components according to claim 4 in which the total porosity is between (.38
"and 0.9. '
-6. Catalyst components accordmg to claim 1 in which the'porosity due to pores with radius
up to lpm is between 0.3 and 1 em¥/g. |
A 7. Catalyst components according to claim 6 in which the porosity due to pores with radius
' upto Iumis between 0.34 and 0.8.
8. Catalyst components according to claim 4 in which the value of the porosity due to
7 pores with radius higher than ym is lower than 25% with respect to the total porosity.
9. Catalyst components according to claim 8§ in which the value of the porosity due to.
_pores with radius higher than pm is lower than 15% with respect to the total porosity.
10. Catalyst component according to claim‘l in which the surface area measured by the
B.E.T. method is preferably lower than 80 m¥/g, '
1L Catalyst component according to claim 1 in which the surface area 1s between 30 and 70
m/g.
12. Catalyst component according to claim 1 in which the porosity measured by the BET
method is generally comprised between 0.1 and 0.5 cm’/g. -
13. Catalyst component according to claim 12 in which the porosity is from 0.15 to 0.4
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11. Catal yst component according to claiml in which the surface area is
between 30 and 70 ni-/g. 12. Catalyst conponent according toq16yLV ood
whi ch the porosity nmeasured by the BET nethod is generally conprised

bet ween Owd oamgh2.5 cnB/g. 13. Catal yst conponent accordi ng /# @%ﬁﬂ 12 in
whi ch the porosity is from0.15 to 0.4 17 16 JULY 2004 WO 8? 5 é

PCTI EPOQ) 05349 cnB/g. 14. Catal yst conponent according to claim! in which
nore than 50%ef the total porosity is due to pores with radius up to
0.1 pm 15. CataPyst conponent according to claim| in which nore than 65%

of the 4ot al Cattysstdryponesit dbd6rdird ROSIGH Wil RhicAhAtS tiih $6%; Af IhelBlal tosity
Cat al yst 'corrpopents according to claim1 in which the average pore radi us

val ue, for 49 pyregpath ragdigsomete Ghimo | pm is | ower than 0.09pm 17. _
-Catal yyst co rdi g o chaim 16 in which the average pore . radius
“val ue, for porgs?%o;%n}gﬁg&t%hporgsou% oqup cbénqr-ﬁ\%@“ %‘fgﬁ?&egg‘ﬁqu@ty

- Cat al yst co-nﬁdmempomwhhﬂddﬁlg;ﬁmoqimﬂ 17 in which the average pore radi us

val ue, for orposity due to pores up to 1m is |lower than 0.07pm 19. :
Cat al ydf- con§ 5t Compopsnts perprdiag dp slamil innwhich dhe 1veeage pa radinsoaippfnd  ha
the fornmul apdb&RNE I 4 | er conprised between 0 and
0.5 inclusi v%%bﬁﬁ%tmﬁ%ﬁﬁéﬁo’glw%%ﬁd] ¥ is an al kyl, cycl oal kyl or
aryl rddi cal CitalystgnoBertaadronding tooclaing 6 inwhichGhé a¥ériies pi radgﬁtv%iu%;for
conponent s accor.di toclaim19 in which y is 3 or 4 and nis 0. 21. A
process for W@Igrdégé‘?ﬁ‘fr%‘t‘?@fl%ésl‘é’fe&[ﬂ%?@to-%lﬁponents of claim1l

conpri $8N0 thRalvEtohPvhdsk ; ] | . ound Cl..nR''Ql-L
wherein 0.3 < m)_[S 1.7 and %ksﬁiga{r?aeal%?ﬂd%glgﬁégﬁoé%m%rpoggmh%g’auﬁ T

havi ng 1- 12 Rosesiyrlugtapares wi toH pan,tis osrer ram©d¥paund  of the forrmula Ti (OR') .
X, in ic ' | sed bet.ween 0Q.and.0.5,, is.the valence of Ve
titani &%\ﬁh x%ﬁ%%&&ﬁ%‘% aﬁ“‘%@g;ﬂ ‘%’ﬂ’yf Wé@l@g!ﬁhﬂh%m sompudhsn theit orrs;
(b) reacti-ndotonda M@RLK QWRIAE 6 i badbe) cor o] nd
(c) reacti nqbalhe rodet, obt ai ned lfrom (b) W}%ﬁﬁﬁ"ﬁfﬁeg%d&%ﬂﬂdéﬁ?ﬁ%%@%ﬁ@ﬁ t he
formula Ti (OR®) of ftapmime R nisiay alisipeycieedkyber wod madical idvidg 2;8 garben t he
val ence of FdrbhSfHduMs Hidsehal ogen and R' is an al kyl radical having 2-8

carbon atoms. _
- Catalyst components according to claim 19 in which yis 3 or 4, and n is 0.

21, A process for the preparation of the catalyst components of claim 1 comprising the
following steps: ‘ .

()  reacting a compound MgCl, mR"'OH, wherein 0.3 < m < 1.7 and R is an alkyl,
cycloalkyl or aryl radical having 1-12 carbon atoms, with a titanium compound
of the formula Ti(OR"),X,s,, in which n is comprised between 0 and 0.5,y is the
valence of titanium, X is halogen and R is an aikyl radical having 2-8 carbon
atoms; _

(b)  reacting the product obtained from (a) with An Al-alkyl compound and

(c)  reacting the product obtained from (b) with a titaniurn compound of the formula
Ti(OR"),X,,, in which n is comprised between 0 and 0.5, y is the valence of
titanjum, X is halogen and RY is an alkyl radical having 2-8 carbon étoms.

22.  Process according to claim 21 in which he compound MgCL,mR"'OH is prepared by

thermal dealcoholation of adducts MgCl,'pRVOH, wherein p is é number higher than 2,

23. Process according to claim 21 in which the titanium compound used in step (a) and (¢) |
is TiCl,.

24, Process according to claim 21 and 22 in which RV is ethyl.
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22. Process according to claim21 in which he compound MgCl , - mR41CH i s
prepared by thermal deal coholation of adducts MyCl, pRWOH, wheg QUL Y2004 @

nunber hi ghejorighan 2. 23. Process according to claim21 irpL ch the
titani um compound used in step (a) and (c) is Tid4. 24. Prof8@8¥0%3%or ding

to claim2l1 and 22 in which R is ethyl. is WO 00/78820 16 JULY 2004

PCTI EPOQL 053 25. Proces cording to,claim21 in_which the al um num

al kyl cgéfpoulr%o%fs %%“85‘5?%?0 a@“?& ’é’c‘t"é’&hf AMIHEYR 2BY] rompousl ¢ hipXB®) % i n
which R is asebctedGohyBbaCer BRANMMTOUIX, Zn vhictAR il r Lng froml to 3
and X is chlorine. 26. Process accer di'ar‘fgnt.o.cc é%?ntg ?W‘%ﬁ‘g@?gtgﬁ%’paﬂﬁﬁ num
al kyl conpoud mteges ranging fkgih 1 ta Biamdiia chiommeunds sel ected from the group

T TS AP CARO e S 2 iR b Alorrge Sy eesrerunags pgtele m 26
~i.n. whi-ch thealatimmusompdinids CENMMMNdrdr el phiu o%,yshﬁhgngp%tﬁéglm&t al ysts
u

for the polyneri zalt]ﬁilon_of ol.efins conprising the pro t of 1 reacti’on

bet ween an aFUSRPHBAH MR, dEmiielwmisum, Tan-htxpdalunimpg temtocaddeniing t 0
one or.gyore c&#&h. 1- < Prie .pql ri.zed gatal yst for, the
pol yneri zat i ggécg%dqgl ef | ngstgbfléjlgrrl\e%gfﬂl W;}P%lpglb%/ U iKY CorppoaRd s rtri-n-

m xt ures t heedyiiluggmtrai ni ng one or nore a-olefins, with a catal yst

accordi t¢ C atiFnr%ZE%hand t herehy form ng anounts of polymer fromO.1 up
to 1000°% pe a'ﬁﬂﬁé [ e pehyapeizption of efifsorrmnrisER. ther prodsst dfothe traaetion

pol ymer i zatimwégnﬁ%%%épgg; { 4 S _hydrogen ar hydrocarbon
radi cal having 1-12 carbon atons, gﬁ@fé@%ﬁ&]yﬁt BF‘étg@ﬁ%rgmgftoé’nEﬁfal yst
accor di ng t onengwfdhe didimsdi20.ns 28-29. 31. Process for the preparation of
Broad mgl ecyl ar ight . distribution ethylene polyners having a FIE ratio
hi gher hanﬁgﬁowgtﬁ@;ﬁﬁf ePRiymsrization of plefing @blginediby prévpolpmesznge  of
a catal yst . atig®eriod dnik@uré! tBESE ZRnARing 34 ' A pgbo claim3l in
which the FIE ratio is higher than 126. %gﬂné{%g%glgs %%‘r% ﬁaéysitgccefcg:}lgm 31
char act er i zdaclgm 2R and therehytfarming apwuotsrof pelymen o, b up e 10000 er BrBPof

wor ki ng undegs; gl meri zation conditions. 34. Polyner products.
obt ai ned from t%gglg%tggélggg%&accordi ng to any of the clains 30-33. 19

30. Process for the polymerization of olefins CH,~CHR"™, wherein R is hydrogen or
hydrocarbon radical having 1-12 carbon atoms, carried out in the presence of a catalyst
according to any of the claims 28-29,

31. Process for the preparation of broad molecular weight distribution ethylene polymers
having a ¥/E ratio higher than 100 characterized in that it is carried out in the presence
ofa ca@yst according to claims 28-29,

_32. Process according to claim 31 in which the F/E ratio is higher than 120.

33.  Process according to claim 31 characterized by the fact that it is canied out more than
one step working under different polymerization conditions. | |

34. Polymer products obtained  from the processes according to any of the claims 30—33.-

’
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