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One kind of catalyst preparation able to fix high amounts of donor on the catalyst
component is that described for example in USP 4,521,573 which comprises the use of a
large excess of the electron donor compound that acts as a solvent in respect of MgCl; and

the titanium compound. The catalyst component can then be separated from the solution by
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It also constitutes an aspect of the present invention the catalyst components obtainable
from the described process.

In the present invention with the term "fresh reactant” is intended an amount of an essential

compound which comes into contact for the first time with the reaction mixture.
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Preferred nitriles are those of formula R’CN where R® has the same meaning given above.
A specific example is acetonitrile.

Preferred glycol are those having a total number of carbon atoms lower than 50. Among
them particularly preferred are the 1,2 or 1,3 glycol having a total number of carbon atoms
lower than 25. Specific examples are ethylenglycol, 1,2-propylenglycol and 1,3-
propylenglycol.

Preferably the ED compound is selected among, amides, esters and alkoxysilanes.
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treatment with the ED compound desired can be repeated one or more times. If pre-

formed MgCl; is used a starting compound, it is preferred that it is in active form. The
patents USP 4,298,718 and USP 4,495,338 describe how to obtain MgCl, in active form.
The titanium compound is preferably titanium tetrachloride.

On this basic process several variations can be made each of which having the purpose of
imparting to the catalyst or to the process itself specific characteristics. Therefore, as

mentioned above, a precursor of Mg dihalide can be used as starting essential Mg
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through the reaction with dealcoholating compounds. The dealcoholating agent can be
any chemical agent having functionalities capable to react with the OH groups. A
particular group of dealcoholating agents is that of alicyl aluminum compounds. Suitable
alkyl aluminum compounds are the trialkyl aluminum compounds such as for example

triethylaluminum, triisobutylaluminum, tri-n-butylaluminum, tri-n-hexylaluminum, tri-n-
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treatment with a reducing compound for example an Al-alkyl compound, in order to lower
the oxidation state of the titanium compound contained in the solid.

Another example of treatment that can be carried out on the intermediate is a pre-
polymerization step. The pre-polymerization can be carried out with any of the olefins

CH,=CHR, where R is H or a C1-C10 hydrocarbon group. In particular, it is especially

preferred to pre-polymerize ethylene or propylene or mixtures thereof with one or more o-
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up to tenperatures ranging from80- 130C and kept at
wao biog/1o@8per ature for 0,5-2 hours. The treat mePCT/EPL004/005186

ol%ﬁﬁ%is'a}%%smop S0 95 18 30% &6 mdrce | o Sholeltn gy amounts of
PO SrEE R o RaL b 1 APARITO0R 0% lp S Rhd BB, grferaby

frpmoeless @.5eo saHonud 508 g erovesehddygrampaf ablidin@fmédife. The pre-
suspension via fhe conventional methods (such as

P%lﬁ‘fﬂf’*lil?aﬁ‘@n &1%A C Wﬁ@d ot 3 FrEperagpsiirom; () o8 Copreferably from 5 to

PSSO H s 0, 19508 UL BBL) BESILOBRI Ly o
oroprbpylerehini andartio pyadinoe ar oot Ioﬂ polymer tdnging fBdrB .5 to 20 g per gram

ossi bl.e to use ar_sol vents (having for
fg&%‘&ﬁ%? jatg 1§,pgHeiar %qegeérﬁi i Ehegur@plymeyizalians garried out with the use
o@@ls‘aﬁ%@tc%gtafﬂl}ﬁd 5&‘1316‘5@ 8 oa-ﬁ}ﬁmﬁﬂl 9&‘{1&%\1@@9 tﬁa&l a]ts% be used in
i ntermedi at e "can ergo a pos reatnen
cqmmmatmnlvath orremmmm ebstemull doabisehatt ard bepey tistwséd in detaﬂ
speci:fic perti.es. nple, it can be subje

Ag aﬂegﬂme%de nt&lemeﬂn art%a uFFglséB‘?ﬁJBWEhtf igto é@(léﬁﬁﬁl"@th the ED
cottbofthd Bh#H coR@RBAUMe td Bx %ﬁqf‘%‘é sdIR Anoyr?ercgvé o & cgg:fohgxn Due to

state of the titanium conpound contained 1nt
thé\r}mg}h gers@ldyoif ¢hisfméthedt the atmotthiabf dar[brh&e(taﬂnlmdelgutary As an
Ehe intermedi.ate is a prg}r pol%/merl zation steﬁ1
eXBBlen df e SR B lairah W TPt eV G9niERY ccifmediat
prolngh k&%ng%ﬁ@'ﬂo W& EorEletabl g"ﬁ'@fﬁ 1atocﬂ-) %1:901?%{115 §ﬂ¥c@9Qequ1red

group. Im particular, it is especiall pre
the centpet| iy typidaily cen‘}wsilcmnm @ﬂlqpndapydlmmaiuoh asriaxiquicydrocarbon. The

th f wth -.6 WD 2004/.106388
oIS b T 6 O b kRS PIACE C8R FA, feReRdag, A fhe prgure of the
reétﬁénisoG&Qefall}nlt mlo%ﬁ)r@éd 91 ﬂ%& ?9 frofPI1G® &glmtmfdﬁor&%rabl from 0°

ol ymer from about o about 1000 gram
to df20§<él Jtds pkne s dcrap@ratums @aw@mp debommsmtwubr degadauon of any

B R A SR B R B S e o

Als€ BRAIAS Uf @8 tkhteBhPcdn0/aBPik. de gé ﬁdeaﬂlomeﬁ cofBifortsSuct! Qschature of
inthe liquid or gas phase. pre-pol ynmerizati on of

the reagems.dempeiplare cvxmentr@ttcrmt@n@s a@ﬁnqsalapﬁcetm thts cnn@a@t step can

o Bl G TR BETEY PR I3 P PPl trer
ﬁlr'fﬁ@ ifdreasp eyfitRil tamdricontehts theddtép Qh HRUEpMddoreh? nitste tinfek. At the
a suitabl e coatal yst such as or ganoal um num conpounds

end tpA thig st AheswliBds Ipsevprecthby scpatstiomef Bia swinchsiongiadhe gorventional
m&f% r(g%le Ga%osgfgl\r/ eg &{ah%m%(/ﬁé%?lﬂgamﬁcﬁmig{rf%%bo%t cent ﬁllggthon) A& can be

sumeautgh\t/ashiﬁg@ veignkaeleéntsM Althotie tHeDwashogs autd Gyl carried out with
; conditions able to fix on the solid an effective

ingrhisecagtondisiis, it salsq Rpssiplgdo HsqRospaodspIveRty (efvingnfor example
kH%;etP ﬁfélec[x*}ecoﬁ%? Lucfifas ﬁﬁegergafléﬁ %m%}%r@n%@af?}é&fwé’a?%&ﬁs.

can be us
Alsespehis ¢ase tthe sdioltainédendlid nart eadérpé er peditdbtnent with particular

compounds suitable to impart to it specific properties. As an example It can be subject to a
treatment with a reducing compound for example an Al-alkyl compound, in order to lower
the oxidation state of the titanium compound contained in the solid.

It has been already described that various donors in a wide range of amounts in respect of
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product ranging fromO0.5 to 20 and preferably from1l
to 10. Although not strictly required the contact is
wWo pgiaed3By carried out in a liquid nmedi um suchPEEER2004/005186
l'iquid hydrocarbon. The tenperature at which the .
the Gitarawn conteatscaplteased amthe grocesteqfethe invgnigm. tHbtheapialysts obtained
of the reagents. Generally it .is C rised in.the
BT P8 6O Ber s EGe L AR R B g e g g ghglylene and
inlits dopoRhRALatidAa}itH €A AN %58 1 bidier foYRoduce ethylene alpha olefin
deconposition or degradation of any specific reagents
capobuhals bmntaving dp tb 206mol 6f aiphayoldlil. Pasticulaily int¢resting are the catalyst

eneral ly sui.tab range., Al so,the tine t he
oS R Arg cPRP A enAan B Hirve R ielFrtpd figm aleohol,
kSR, 8idal MhRleQ nitrd1fe alRRYERNSs, aliBHAIRT &hsthCand esters of aliphatic

concentration etc. As a general indication this

carbonydic tacksts eppl}@&hﬂ? oh &4g dichlenid.dn mibach Té]ngthjle_moﬂﬂ;uatgo ranges from
. 0. 5. 5 [ [ .
130d 6 F Ao nis e A TGO e i B molar ati

prichirsH1$ il eS AR {EBARERINRRE pRiferdBIy S NES . to/8.31 PR ferably, the
end of this step the solid is recovered by separation

Mgf Tittho sangpe freinchtovl 19, mprs prefanabhit fromd to GPeandaustiquasbhirom 8 to
5@3 settling and renoving of the liquid, filtration,
entrifugation) and can be subject to washings with

PREMAN chorshrk MBS MmENRRNR SBH Y M Ge6vdry e Gadd pre€afedi thel aliphatic
out with inert hydrocarbon liquids, it is also

cthers s perticolady sheno?-€ 20 silighatisoitheant Ere(ayali¢ pifjers preferably having 3-

ex le a higher dielectric t ) ch_.a .
S ATEReaTRcr i Bt aRaFEing ol B0ty & Brpepiity proforred
Ef@sent RRuES hald dbsiedbsldddwitt afe URE&ITOBtads like ethylacetate as ED
post-treatment with particular _conpounds suitable to .
compraing. The ratalyge Brving thy B8 epmpesitions/high &g sl nepplygagrized are
abe rsegeb&e%ct toa treatnent with a reduci ng conmpound
POPEETl e an Al-al kyl conpound, in order to | ower

Thé QoK i cdaalyso Rombaentso hcdobding itd ahé resenimosnidorc ant abmected into
in the solid. It has been already descriged t

has hat .
cajalyste fer dbadrelymernization ¢ plsAge bF reRpdRm e nwftg sPggpoaluminum
o %u;ld%ﬁgc %%q&g‘ggnﬁgdgpzoom 005186 the titanium

C en can use

in-the process of the invention.
InAbdrtié ey, ¢aisanysHject aifttad predent Geveatieh laycasdhysivfgothe polymerization of
performances, in particular in the hopopol yner.i zation
olsfinet HyT(eR, arghich K ip FXAI%%&T;?‘&?@%O?%F VIgRUGR -1 Cgigon atoms,
cﬁ@f@nﬁlggfoﬂ]ﬁct'o@t}%rrgﬁftioh%eﬂ%fegﬁuCe et hyl ene al pha

polynmers containing up to 20%mol of al pha
(2] acdolid catBlgsttdonpbaerit s destebedsbovg are the catal yst

conmpgnent s, conpri sing a, Ti ..conpound and an el ectron
@&H&ﬁwgﬁﬁ)“ : n@atpé’an WB\W‘B’& |, ketones, anines,
(CZ%QQQma?Htgﬁrgp,ﬁﬁmat P@&W&I anes, aliphatic ethers, and

sters o carboxylic acids supported on My
Thi¢ elltyleAl clenpdund whn bé prefferatitpsatecterbfram thetriabkyl abigeisumreompounds

1.5to 3.5 and the. Ti .molar rati.Q.is .hi r_.than

sughg asPréf e FABPRIC ﬁﬂgl%%@)aﬂm%ﬁnar m?’ostnﬁglggg%%@ (TEAL)
tli@PISSinA? t OrBAY, angh-BaelaRehenabl wi-hremyiduiign,  tri-n-
3.3. Preferably, the M/ Ti ratio ranges from7 to 1 .
odtglatwrieumr éfser alkylgluinmm datidessdaindparliewlac aliklelyminpenshlorides
s1§cht %s diethylaluminum chloride (DEAC), diisobutylalumunum chloride, Al-
sesquichloride and dimethylaluminum chloride (DMAC) can be used. It is also possible to

use, and in certain cases preferred, mixtures of trialkylaluminum's with alkylaluminum
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50. Preferred donors are those nentioned above.
Moreover, are also preferred the aliphatic ethers and
w@asositeasBar |y the C2-C20 al i phatic ethers. ThePClEP1004/005186
ethers preferably having 3- 5 carbon atons such as
halisies. sy onrgthemaniatur S B AlDEA © e EIBA/DEdep are ipatticylarly preferred.

referred. cel l ent resultss have been.obtai ne th ..
Th EciGeal SereBaRe Fries E A rceidl . S SRR Sy i s in the
solfiecAayal bsippniaY PREANS 16 adsGMRIOSbin #8 %Bis Bomi®ing of ethers,
al so pre-polynerized are also preferred.” The solid
egters.alaysies, detpsacnitislen celonei sy moxtutes ofrtks ebrvei Ay earticalar it can

o igREeRE bf Se PR org B b Rl e o Rt cyeti
et?@ﬂipﬁféﬁ%lg\qmﬁﬂﬂ ne5 tArdoAOWINEE ERMS ethbfd Badht b6 Ub@shydrofurane,

it is an object of the present invention a catalyst
dipgane he pol ymeri zation of olefins CH2=CHR, in which R

S drogen.or_a drocarbyl .radi cal ,wit.h 1-12 o
i, BeghEOn B iR O S5l (B8 5, Yl Brea from
siREsI @RI ouhid ofFomalld B, RESHOIE ., #REBARAAb aBSinf@ECkéR®do 2, ¢ is an
above, = (b) an al kyl al um num cogpound and, optional | 3 .
gd&y or ary!

infegpr &amekted aad thel et (@ohtddnér Rodipend&. , arnellal, loytlo

ray Oc%ﬁio Vit d l-glgnr&ggqe})ﬁ‘garégrgg E}?ﬁckrég? %éﬁt%é%%_é{tgr@at%rl}g. f)éﬂu@llll@f}lz preferred
are Fhe Eh AN RpBinidam (MY is O & BIHR & dbianehdt GIkEA) cycloalkyl group,
triisobutylalum num (TIBA),, tri-n-butylal um num

optianally Rentginmg aiaesipme.randnk’ scmgthel. Fxemples of|syeh preferred silicon

al kyl al um num hal j ' L cul ]
oQifpaher BT LEUGBOMI AR oo TR LT and
thekyleBRthodyailaweunum chl ori de, Al - sesquichloride and

di net hyl al um num chl ori de (DMAC) can be used. It

The gbovsomentined ccompgaatts dc) panche fedt pepartedy ippehe Fpasipr where,

. irial | umi . 1 sl
il 44 B e B R Bl Dl P b n Qe VAT DG Wever
partigdla 289 antigdbnEnAEs dimneht TheBssk Dbitartanf ehedbiolé cathporeyts, optionally in
preferred, The external electron daonor  conpound_can
thgepresgnen ok emell aPrte 0 lefing.ofer tahierios Rfsiége rngigefrom 0.1 to 120

m?rmtésq)rﬁl@ltaﬁbyiﬁtth& RERLL tofJ0shRLAR! ¥hd ﬁre—'c§nt§@clc§ﬁ 8 Qarried out in

romthe group consisting of ethers, ‘esters, am nes,

a kiglidndRientrdttar fetnpsratusé Famgar fiom Onfox303Casefefabiyhin thboamge of 20 to
|n, particular it can advantageously be selected from

7Qhe C2-C20 aliphatic ethers and in particulars cyclic

T8} Rl SRS M 18 40 B Sl phlusion e o

alternatively, it can be pre-polymerized beforehand especially if a prepolymerization of the

intermediate solid was not carried out. A pre-polymerization step is usually preferred when
the main polymerization process is carried out in the gas phase. The prepolymerization can
be carried out with any of the olefins CH,=CHR, where R is H or a C1-C10 hydrocarbon
group. In particular, it is especially preferred to pre-polymerize ethylene or propylene or

mixtures thereof with one or more a-olefins, said mixtures containing up to 20% in moles
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 5t 70°C, in the liquid or gas

phase. The pre-polymerization step can be performed in-line as a part of a continuous
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In addition, the electron donor conmpound can al so be
advant ageously selected from silicon conpounds of
wo crornd@sfRa5Rb6S (OR)c, where a and b are i nt ePET/EP200#005186
O0to 2, cis an integer froml to 3 and the sum o
Pelymsnigation pravesRer sqratalelinin wpatchmEogesicylihe hajeh praiprRpmesization of
ar - r . 0
tsbbeeh BELE Mot Dt A SR MAL A B ke gn amount of
pélb@eBiahEiRg frog0 0Paunds: pai gidih of catalyst Pdmponér iSparfibulindy preferred.
branched al kyl or cycloal kyl group, _optional

Tho me@pq%mgm‘\étcéﬁa%ya& nraponghgcaraliosbeEblsef to Eﬁm%r dgatggent with a

S PERLPUBSCR LA PO R ratin s I g coe e e
oIy ispartichtarly pedfboedy The aswetion with alxoViecomyvizhd b&tbe carried out by
conponents ( af -(c) can _be fed seEar ately into the R
suspeding thg pespelymegizerbratalyt compoRnast Ithe lighidcld semppppsoptionally in
0] 21 L Rt B 0F S A B Ui merar

forless-abee conponents, optionally in the presence of

smal | anmounts of olefins, far a .periaqd of tinme rangj ng
Exampied of ga5-Phots PHCAtER SV ISTRR df dbIRpstiplet weuwaﬁbeewﬁfaﬁﬁs of the
- 60__m, nut: T { CAlr j
infep s WA il ORI R, TP STRRCR TR IO Yio078. These
p1R0éssey edrrpradal & prercanteet si@pgd thé cablystocomifiientEhe psopolymerization
formed catal yst. system can .be used directly in the o
strm PRl 8RS RABFT DRIYIIEHZ45i0B i GRe OLMPES TaGiPT df § Serigs of fjpidized or
2 ri ze LAl bfe_
b D R, W ioaas mrogess oan be
suiablyi cadigaldut adcopdieg pothg fellowiagistps:step i s usual |y
preferred when the main polynerizatio ocess is . .
(ibar r FoUAGHRE e, C%tﬁlastgfgglpaﬁg%té v aﬁ? @Bg?f%i%r@z%f iAdisriod of time -
can e capni.eqoyt 1 fat d Rang@lE2HeR0 to 90°C;
Mhergaﬁl%ngsfrﬁhog1;6&?%%%%%0%%%2%%% oup.gg%gﬁ °
partogtidnally it is especially preferred to

.Jor e- pol rize ethylene or p | epe o 1) e .
(fer Bl oniraae BIORT agoretle e Ghere RisHora.
cont @il [t MthydRch®or 8Rub Nup Mol fB8nin® bmdn@k 6f hdlymérofkéth ABout 0.1 up to
amount s of “pol ymer "from about 0.1 g per gram of solid

c onpareah{ 0Qfe pargram ofigolidanlyst grarpogertrtotndol i d

.cata onent . e=pol ' j .08,

G5 £ PG EPHBC R, B gl2fRE CoRPXTEr ZRLLRR ThERO IR Beolcfin
f r omch,+OHROG witibh RN€ alhydkbceibon refisal hatiage-10Te@bon atoms, in one
pre-polynerization step can be perforned in-line as a

par t onfnoge dlowdizetuengec llyogiaredocdgactors, in the presence of the
PCT/ ETP%IOQ[4/00015131§6 @Oolr e rizati on process or
sepalZERTY OIS BR\h )rgr ocess. The batch

ARla@eRBl MeRidneal healystst dfethe pka@kbmsinvaditiohhee ipartienlatlpuitable for
with ethylene or propylene in order to produce an

prap@ing linder 1pw|density pelimghyignesr G&DFEs heving® densisy lgwemnthan 0.940
f t | ti
ool B o TR H LilBh P BB (g, S e,

hdving af dbntibe loviet €BATTOIR0 wicktT, 0 0.880 g/em’) consisting of copolymers of

ethylene with one or more alpha-olefins having from 3 to 12 carbon atoms, having a mole

content of units derived from ethylene of higher than 80%. However, they can also be used
to prepare a broad range of polyolefin products including, for example, high density
ethylene polymers (HDPE, having a density higher than 0.940 g/cm3), comprising ethylene
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titani um conpound before being used in the main

pol yneri zation step. In this case the use of Tid4 is
w@asoeiteasBar |y preferred. The reaction with thePdI/EP2004/005186

conpound can be carried out by suspending the

hqmaegedimere aid ecpadwnert wé ethytanp ovitinalpharolefies hiving 3 12icarbon atoms;

conpound optionally .in i xture with a |iquid diluent;
IR B ety wamonite ol R gpie e PR Of ctylene
arldepRBYIBA wath dnRdllel pRpArttRANIT.a EXATRARS: Af cRi@st BPaS&cht of units

processes wherein it is possible to use the catal ysts

dapived hizomi etbdend off Betweate glout b#Y ahd TA0;0 o HO Aolyy@spylenes and

5,733,987 .and 93/ 03078. .These rocesses npri se .
orgidlit, FORUITETel IPPTIHES i at GUtnc, B on AHes, Agparolefis Raving o
coRfeit ROMIR HEFRUI Bdin pRéBRendT BglaIhANS8 by weight; impact resistant

pol ymeri zation step in‘one or nobre reactors in a _
padpnéne of pfopiylent dbtzimdd by seqentivd molyaerigatiomi efrpeepybeng. and migtures of

i cul di . th - b
PR L TRRS TrBhind JF P RIS R SR, Bipmers of
propyleOHdaChitBg RithoCahmhtes bf GRENRACE Fofmd)-butékd) offiebveen 10 and

optionally (c) for a period of time ranging fromO.1
4% by A@ight.nut es, at a tenperature ranging fromoO to

90C;, optionall ii) pre-pol rizing with on r. .
Tt RogtE PRETIT T AP R O i el Bt favention i«
ndallilftRghydihgcar bon group, up to form ng amounts of

pol ymer from about 0.1 up to about 1000 g per gram of

CHARACTRRIZAFIONnponent (a); and (iii) polynerizing

in the.qgas-phase et hyl ene ] r reof with
TI%F—%_P%?IP%SSMG %%Pﬁg ?Cﬁoﬂ%fﬂgct ﬂ%& @é@ﬁ%@‘{:&gr bon radi cal
MBRVAEE : AredQiréR AT Eta068 dinlgto ABTM - 1088 eoditib‘Be doad of 2.16

mechani cally stirred bed reactors, in the presence of

Kghand ‘87’ dpad of @b&iK&): from (i) or (ii). As already

ntio gtﬁg a 0f - t r sV i :
Fraghon solible jn xylene g% é&{n@}ﬂr 1&)@2%1% a:f%gftitl r%ag rd%%tg\l?vﬁ{édaicsordmg to
the E6isdwWirig R NEL: MirneS ¢ bi phlnehand PP ml dénsiyighel wererplaced in a
than 0.940 g/cnB), and very-]lowdensity and
rogng-batipwed Jtaskinrgvided ytthppelse and\a mrpifix sandgpnpgsgand kept under
e e
6@minuse Th fihal-solwtfoinivaashtlvivad td camintB23°C drklec eosmmous stirring, and -
atons,__havin gﬁgqtol content of units derived

e fr
wet Vg ieresi THe GHEX® VAR INoB GRPoRRlas For n1aRe) foata4DeC g reach a
f fel
B3 g DyPTPRRCRR b ORISR BT BILAGH MY e
offib¢ yriginal . HgFdms. havi ng a density hi gher than 0.940

g/ cnB), cogori sing ethylene 10 WD 2004/ 106388
C _ 305186 honmopol ymers and copol ynmers  of
1 Blhkens deldhiRhRamahebispechauing 3-12 carbon at ons;
The o-olefins higher than 1-butene were determined via Infra-Red analysis.

Effective density: ASTM-D 1505

Thermal analysis: Calorimetric measurements were performed by using a differential

scanning calorimeter DSC Perkin-Elmer. The instrument is calibrated with indium and tin
standards. The weighted sample (5-10 mg), obtained from the Melt Index determination,
was sealed into aluminum pans, thermostatted at 5°C for 3 minutes, heated to 200°C at

20°C/min and kept at that temperature for a time long enough (5 minutes) to allow a
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el astoneric copolyners of ethylene and propyl ene and

el astoneric terpolyners of ethylene and propyl ene
wowaoh/186388 | er proportions of a di ene havi ng a POIERIW4/005186
" by weight of units derived from ethyl ene of between
coalidett ndignel AlDMe drgtdliaes. i Sucpsbiyely Oper &B68namd20°C/min to -20°C,

crystalline copol yners of propyl ene and et hyl ene )
the pa#lo renm%weawwassw@ iah ST R Zaom terersratasst (T6)- Afen ganding 5
mm%{ &r i Fr{%?é/ kV%P %e:?r%d By %HSJC tap?'}atés%’ Cy}ﬁ élgITlIl this second

résista ene ob

heﬁﬁ@glﬁlm iha beﬂ@ﬂemfatlﬂ@wa@ﬁbs@tﬁle@ ﬁmylrnﬁg eenqrwbtmexlrm) @6d e area as
ylene with ethyl ene, containing up to 30% by

th@\élogﬂtm@fm$@rﬁ]5¥419¥1@§mcopol ymers of propyl ene and

Dé!ten#‘ §tioh ggf&‘gné 9. %ag %%gr? fed }gt 1% lg&&dtl\(fgg' Joﬁaﬁf@d plasma emission

spéatdseap}n(gcp)garrpl es are given in order to further
describe the present invention in a non-limting

Dﬁmeﬂ.@mj@zxw AFTiCoutrya peWaBem@'W@&@P@ﬂ

et er m nmet hods: Melt
RS 5AE G0 pt sl Hf ng\i\ffsgsg ASTM D- 1238
Em‘}é‘:@”t "B (I loartj)I of 2. 16I Kg) emd FI E)I loa;j of 21.6
KQ) raction soluble in x ene e SO
G %raimm%dumwfcr e Preparat ¢ sphezinaliMpk lgﬁﬁéi{qdchi_s
foI
)gb?%rﬂ %hl%ﬁh@ acéng%%d&c?c&nﬁ%x ggl%t #8'm, Gf 2000 dwa8 brepared

ene were Iask

fodé®iigdRemeihol dembai incsxemple 261 USP ¢ 306064 dnt svockikg pt 2000 RPM
_under_ nitrogen. The m xture obtai ned was heat ed to
lnﬁ!w@?fdﬁ@ WBEMcept under stirring for about

'tét &ﬁrtalgﬂg c{e'cﬂee?tgm A RN MASo ) [(@reghd, QSSC%% %9 O/gvagand 15

er con uous st rring, an was then’filtere
%f)vit) wertepasd viaenthenagoratmentj ander mittogegestrefthpuweta temperature
140C to reach a constant weight. The content of said
Ta&%ﬁ‘éﬁ“ﬁ@ K bl e fraction is expressed as a percentage

GHerd1 Do RS HAhe PrepatiidA® f tHQARARER hte 60 HeaBlid LaraRit &M€ponent:

Was determned via ITnirared Specironmeiry. Ihe _
In®- 8l 500i mE foughecked rawnd] flosk, qruegedewsh detregam 360 wleof TiCls were

. Infra-Re ySi s. Ef fecti ve densj : TM D 15

I RIS ARG 1P P GPR TP e B T Erfol & TOPECA MECI/EIOR

adﬂﬁ tf&hfﬁ?rQng325 A @ththJlfaﬁH Sdpafdd asSEeBBbdd%hbove were added under
or| met ef DSC Per ki n-El mer. "The instrument is

stirma]hg Hmatt@dpmmm waﬁjuawml tntBQ 9Ghin khand maityaingdh ’éor 60 min. Then, the

wei ght ed sa tai | ne fromth
St RO S SPRRRSRS i SoahrogB B ArtE R e hg supematant
hcgﬂ&ﬁvqg)&bﬁéﬂeﬁ%fﬁt 5C for 3 minutes, heated to 200C at

Cmn and kept at that tenperature for a tine

Thersolig hwasSvashedisiz dimes avith andiidrus hexane (5 x 100 mL) at 60 Cg and once at
25°C. Finally, the solid was dried under vacuum and analyzed (Ti = 4.9 %wt; Mg = 19.4

%owt).

General procedure for the preparation of the final solid catalyst component (contact of the

intermediate with ED)

In a 500 mL four-necked round flask equipped with a mechanical stirrer and purged with
nitrogen, 200 mL of anhydrous hexane and 10 g of the solid intermediate component
obtained as disclosed above were charged at room temperature. At the same temperature,

under stirring an amount of the desired ED to achieve a molar ED/T1i ratio of 4 was added
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four-necked round flask equi pped with a mechani cal

nigpgeny Bow ap wgighifdd wi t h

Examples 1-12

A series of catalyst components was prepared using different electron donor (ED)
compounds. The catalysts were prepared using spherical MgClx(EtOH) adducts, prepared
according to the proceaure described above containing 25%wt. of EtOH, that were first
treated with TiCls for preparing the intermediate according to the procedure disclosed
a‘bove and then contacted, according to the general procedure, with the specific ED
compound used in the feed ratio reported in Table 1. .
The so obtained catalysts were then used in the copolymerization of ethylene carried out
according to the general procedure reported above and under the specific conditions listed
in Table 2 which alsc contain the data relating to the characterization of the polymer.

Examples 13-14
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conmpound (table 2 and 4) and the solid catal

t of
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ol 8 B8Pl A0BL SO0 e SRR SIRSIA UiSrhBiodin Tac
aridte sdsaitd oMmhakopnlyistizigion ard rep@giin@ublepr. essur e.  Under

continuous stirring, the total pressure was nmaintained
ExynBled® at 75C for 60 mninutes by feeding ethyl ene.

. e .

G e L
usives AdOEeds &D #OE thadifferancenthtr thgaampérewra nt wikiihgtht edntact took

SEETRL B8 Tt e o S RB R l n ave

h Ef% I;Etg BliAl¥R P MBERePmERBLH usi ng spheri cal
t%/g%?g% tC]e—|)C a ggcts, preepa ede according to the
Examopleddr e descri bed above containing 25%w . of Et OH,

that were first treat.ed wi,th TiCl4 f [ th
Then R IHRL T 45t OB ASAORUDE & Hesapiegiaeipe BFaresiBgExamples 1-12

using AcOEt as ED with the difference that the contact was carried out at 100°C in

heptane instead of hexane. The characteristics of the catalyst component are reported in
Table 3 and the results of the copolymerization are reported in Table 4.

Example 18

The catalyst was prepared according to the same procedure disclosed in Examples 1-12
using AcOEt as ED with the difference that the contact was carried out in toluene instead
of hexane. The characteristics of the catalyst component are reported in Table 3 and the

results of the copolymerization are reported in Table 4.
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procedure reported above and under the specific,
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TEA/solid = 0.5 w/wt. An anount of propyl ene equal
Exgmple2k i res the initial quantity of the solid was

Tl{lgﬁggeélﬁrgt%sy pFeﬁQeWaE&r@né%%%é%ﬁﬁ@o@e&?e bREBsé'® Examples 1-12

ature constant at 30 mnutes the
ughed YeeFt zatHb withathe stiffprerct. thihthesidD i cdntaats step srescbagried out for 2

times with anhydrouys, hexane at 25 C, and suspe
bk TS RORRRERcR A b5 GAEDA FPPROIROGRTS APOra B bie 3 and the

' t rocedure with the
re&?%ﬂgc%%?)ﬁﬁéﬂz@ ot QrelrBSorRARE Table

enc at the Ac /Ti feed nolar ratio was 8.
EXihmpl2®d acteri stics of the catal yst conponent are
eported in Tabl e results

3 and.t f th . ‘
The PRV I BEPERY 4Per B 40 FSeee FgRTdire dioplossrhingBxgamples 1-12
us-ﬁli? ACRIER Y D VRfh RCRBERAcAHEPHE MO doftabhete 3 carried out for 5
procedure disclosed in Exanples 1-12 wusing AcCEt

as
hdEids WThéh charectekiistice radribe cataliist compersnp aratenostedtinyhidn 3 and the
t contact .took .place was .0C. .The characteristics of
reFﬂgs @F%FWWWBE%W T8R efiéﬁgla?lg "in Table 3 and
Egmp[ewlts of the copol ynerization are reported in

e 4

Tab Exanpl e 17 _ _ .
The solid intermediate prepared according to the general procedure was stirred in

anhydrous heptane, at 90°C (the concentration of the solid was 40g/L) with aluminium
diethyl monochloride (DEAC),under nitrogen atmosphere, using DEAC at a molar AVTi
ratio of 10. After 1 hour the stirring was discontinued, the solid product was allowed o
settle and the supernatant liquid was siphoned off. A second DEAC treatment in the same
conditions as the previous one was then performed. The solid was washed once with
anhydrous heptane at 90 °C and twice with anhydrous hexane at room temperature. The
solid was dried under vacuum and analyzed (Tiwota = 4.6 %wt; T = 2.9 %wt; Mg =20
%wt). Then the contact step with the ED was performed as described in the general
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procedure disclosed in Exanples 1-12 wusing AcOEt as
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of hexane, The characteristics of the catalyst .
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ratio o m nu & RFISEL

chaddctdristlcouf thaf datdlyd womwnmsdire depoited Sﬁzl'ﬂ‘a@lefvs tahdhBx agelts of the
the AcOEt/Ti feed nolar ratio was 4 and the contact

copglymesgization gegeportetie Tabladact eri stics of the catal yst
}?OIHB Qngnt are reported in Table 3 and the results of
He copol yneri zation are reported in Table 4. Exanple

TEDcatiigstomdsaprgpired@ascapdiapas elte agopbcodirt didchied anBxamples 1-12
procedure disclosed in Exanples 1-12 wusing AcOEt

ushS A ORL $HHED a1y B dHEesonoR 413t h domTPResHIoR L at K3 Gigtgrmediate the
T&Z‘fll f {r{ea%%e%as e&fol‘rtne@ Q00 ° -@ ﬁ}s? g iro"l“if‘?ﬁ E’Fsahg g&%i’gﬁ?h treatment

st conponent are repor

atrlee aCt(SO nmﬁutbsf) evazsapeipderioziatthowasitieg stego (Tied9Yomt Mgne 4%wt).
4. Exanpl e 21 The catal yst was prepared ac ordi ng}
Therhargirsisicsoidhe Faalysicomponentiare ERame BT qé andy §epgsults of the

O?tggﬁqenagum%@&ng%?mg rence that the ED contact

p was carri out hours. The characteristics
Exdmple@6cat al yst conponent are reported in Tabl e 3 and
Tl%egfﬁnggzsisvlvja'é;éﬁ%rgﬁ b5oraBe i r%pé?etbégec&rgg;sﬁ ged S Ekinples 1-12
wﬁ‘l‘f ?&f &H‘f&&n&é’tﬂa? h #RMED %ﬂt‘é@tdé{é;?t}fé' Bo |v9.a§%nbt‘ﬁu§ﬁacr§pi %%OEt/TI—IF

using AcCet as ED wth the difference that
mﬁiﬁlretﬁh’tland)l/molé plwawtat 0/ Tethobmtratioowasequal to 4. The charactenstlcs of
the catalyst component are reported in Table 3 and the results of the copolymerization are
reported in Table 4.
Example 27
A MgCl; precursor was prepared by following the procedure described in example 1(a) of
USP 4,220,554, The so obtained solid was then treated with TiCls in order to prepare the
solid intermediate, in accordance with the general procedure, with the difference that the
TiCls treatment was performed at 120 instead of 130 °C and further two TiCly treatments
at 120°C (30 minutes) were inserted prior to the washing steps. The solid was washed
twice with anhydroué hexane (2 x 100 mL) at 60 °C and twice at 25°C. Finally, the solid
was dried under vacuum and analyzed (Ti = 5.8 %wt; Mg = 18.8 %wt). The contact step

with AcOELt was carried out according to the general procedure. The characteristics of the
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hours. The characteristics of the catal yst conponent
are reported in Table 3 and the results of the
W@ oWal1ya38s i zati on are reported in Table 4. ExabPgi/8PR84/005186
The solid internediate. prepared according to the
cefalyet edmprootdier epuwts] 5t Tabled dnd thanbynlts aifshdepianaerization are
atoﬁﬁ%gc ﬁt qe concentration of the solid was 40g/L) with
I i ﬁk?eéjn et hyl nmonochl ori de (DEAC), under nitrogen
Hgﬁ using DEAC at a nolar Al/Ti ratio of 10.
Aft 1 hour the stirring was discontinued, the solid
Tlﬁu: @atagyst mampalhdﬁmmm ?rfepmeﬂtdceordgxg ﬁ)hﬁaessanﬁrprataimte disclosed in
i quj Si n 0 A second DEAC treatnent in
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r r
ept glnl(e}i%gt12 90 C?S %}dg@%sﬁeﬁemﬁpﬁ% é%ﬁﬁ% U%va a%qﬂoﬁ} 35%; and
14 3nmespaepeelst Thechafdveeristicl @fdh@'\ﬂﬁalgmloedlpbnd&ﬁ aﬂeaepurtﬁd in Table 3
anal yz Tittai ; om; My =
“affheGin Sbhelropni gt aprivd BB £D e
perfornmed as described in the general 15 WO
2004/ 106388 PCT/ EP2004/ 005186 procedure using AcOEt
as EDwith the difference that the reaction tine was 2
hours. The characteristics of the catal yst conponent
are reported in Table 3 and the results of the
copol yrmeri zation are reported in Table 4. Exanple 24 A
pre-pol ynmeri zed internedi ate obtained as described in
exanpl e 15 was suspended in hexane and treated, under
stirring, at 50 C for 1 hour with Ti Cl4
(Prepolymer/Ti Cl4 =24 wt/w). The solid was washed 3
times with anhydrous hexane at 25 C, and suspended
agai n in hexane. The subsequent treatnment wth AcOEt
was carried out as described in the general procedure
with the difference that the ED/Ti nolar feed ratio
was 8. The characteristics of the catal yst conmponent
are reported in Table 3 and the results of the
copol yneri zation are reported in Table 4. Exanple 25
The catal yst was prepared according to the sane
procedure disclosed in Exanples 1-12 using AcOEt as
ED with the difference that in the preparation of the
solid internediate the TiCl4 treatnent was perforned
at 100 Cinstead of 130 C and a second Ti O 4 treatnent
at 100 C (30 mnutes) was inserted prior to the
washi ng steps. (Ti 1.9%v; My 19.4%w). The
characteristics of the catal yst conponent are reported
in Table 3 and the results of the copolynerization
are reported in Table 4.

17



Exanpl e 26 The catal yst was prepared according to the
sane procedure disclosed in Exanples 1-12 wth the

walzdoftaoasegE e t hat

in the ED contact step the EDP@EEP2004/005186

constituted by a AcOEt/ THF mixture (1/1 nol/nol). The
Tableal ED/ Ti nolar ratio was equal to 4. The
characteristics—of the ca re

Exy %ﬁlyéﬁprqparawé 3 and th@at%x&ﬂcwp@ﬁltlone
v FymerTzatromar et TS Tabt Exampt e 27 :
A"MyC12 precur sor vvayjﬁigpg#ged by ¥ ol | 3?& ng[ the ED/Ti [Mg/Ti
ptocedure descri bed l|ggpgexdnpl e 1(a) of USP 4,220] 554.
The so aobtained saolild was lthen treated with Ti Cl4lin
of der to prepare t hem.sol i v’t"’/mtewm% ame, %i Wt.% |mr |mr
12, danee—wt—the—gener procedute € —yf—R—t-fe

1 debny &HEe that the 1STi Cl4 ?l'jeat fent é%e?pgr med-&t (87

5 1Hkdnehead of 130 Qzand Tyfgher [0 Tyehkd Brgat nRNts (7 ¢
at e1 0C (30 _mi nutes)| were ?[Insertad prilor to the

3 washivhgesteeps. The sdlid wWed4was(edl twrce Bish 2.4 7.3
a h\/drnljc hnvnnn /’) x—100 plr{\ at-l-60-C nnrl f\M cea

4 Zgé? Fi naIIy, t he soI4 d W ggdri 4 undéf”va&ﬁém aéd 8.3
AP B maide = 5 © YMT MU155 18 8 P ) (a5 S g gt asty |5

> step_with ASGEt was carrijed out accord?nq to the

6 gfnehyiminer ocedur e. The chat@eter |3s4i cs|560 t|hes 163WD (9.8
2 04/1HRQ8Q PCT/ EP2004/ 005186 cat-al yc cohponent! are

7 r SpOTERE™T Tabl e 3 |4nd tHPesults of67fe [29-1 28 77

§ CHPRLYIERS Zati o are, Tepqra g 11 rabl gi g EamiEs, (77
2B-30 The catal yst donponent's were prepared accordi ng

9 t Tetdhgdrsfatieylprragedurié di sqi®@sed 38 Ex@ppl €22.6- 13|2 8.5
using -AcCEt as electiron-dgnor with the difflerence that

10t|$ét3’§?§}yf‘?lng spheri|tal MEES(Et B adBtctslhdd ap’ (80

11 dﬁnﬁéﬂ&ﬂduﬁe‘&&%ﬂﬁne”y RO 647 /Y% 3385 7antly 714 8% 177
respectively. The characteri'stics of tjhée catal yst

12 cmamyl&emtl&xﬂlmer eporlted i nld2abl e[4x andoghe24asul 118 of (8.2

e rnnnlvnELLzafln

alFe I

nT

preparation Catal yst conposition ED ED/ Ti
%wt.%W.%

E

DTi M/ Ti feed m

r wt. % w.

18

leporte
2004/ 106388 PCT/ EP2004/ 005186 Table 1 Ex. Catal yst

417 D
My Ti O ED
mr mr




1

Et hyl

mal onate 4 14.3 3.7 47.7 37.4 3 7.6 3 D ethyl
woomeitmsse 4 13.4 3.6 47.2 31.5 2.4 7.3 4 THEPGI/LB2094/d05186
54.7 17.6 3 8.3 5 Dinethylformam de 4 16.9 4.1 55.2
14.9 2.4 8.1 6 Dethylamne 4 16.9 3.4 55.9 18.5 3.6

T3hia

7 di

Tet rahydr of ur f uryl

10 _Eht \/I en-d vcol

acetate 3 17.7 4 56.6 20.7 2.8 8.7 2 D ethyl

-i-propylamne 4 19.6 5 67.9 29.1 2.8 7.7 8
hylamne 4 19.9 5.1 65.7 36.2 3.4 7.7 9

Acetate 4 16.4 3.8 53.9 22.6 2 8.5

4 15 8 3 6 na

12.4 2.7 8.6

11

Ex.

P(ﬂmermm@n n@mﬁbﬁ%| | ane 4 19.6 5

[a) /I

Find O 4 A [a] 4

Bolymen Qllraractgrwatipn 12

IVb

18
Po
Co

% 1/ 1063
yneri zation
cat al yst Ext.

E e

e EP2

cond
Dono

itions
r_a ol

305
yme

UV JJIJ. =

186 T
r Char
ty

4 3

abl e
act er
e ty

L] L.

U

? Ex.
zati
e Al

. L

on
ED 4

CiR2
9

typeld C4 M

al 10"
T ALY

al ece
LAY

Iy ke

C 04
o—70

IED
Ak 1 1

&)

T
T

g B

MIKg

dgﬁhy

Tm

X.S

mg,

b 0.925 122.3

2.3

=

mel 5}

BEKE'D

?‘Xiwt*mé/@*

%301 5

% wit

A"

5

4—19—32720-

180 1.5 3.2 9.

916
8 1

221
26 0.

3
12

TEA
6 4

C
13.7

THE
TNA

15 -
15

™20 1 13.4
D 1

§HF
2779070

I5 0. 91
9175

lB

2.
5

4.% 2

0.6/ T

2 ITEA -

10/925- -
150

122.3

2.3

2045

TEADFEAC3:-b

4 A Q )

1

-

55 122

51.~5s

Py

22
. B9FeA

2.2 .

122.1

10.2

203

f%‘*@@“% 2

21.2

189

1‘.’59

s

BT 76,

1087

122.7

14.6

1377

T§A6 0.8
P00 1

121. 5
8

121

mo 4.4 TRA

7 11

2&7

150

TRAO

Q

oo Q

I;
1
7

-I:>_OOJJ

w o D(OGD

Q
0.9

2
2

122 |2

DEAC 2-
20.5

0. 9TI6E
TEA

121.5

12.8

L9 12

h T

65,0175

123.2

12.1

27>

TN

a¥a Yer ]
7

P
I

10.6 |3.5

0.9195

122.9

16.5

53

TEA

148 2.1

09113

118.9

25.8

21.4

TEA

9.8 |25

0.9115

121.2

18.8

O o] ] o] | B] W] O] —

24.8

TEA

86 0.8

0.9142

121.5

—
o

41.1

TEA/DEAC 2-1

9.7 |03

0.9168

121.5

15.7

—
p—

20.5

TEA

fa—

6.5 |22

0.9234

122.7

10.1

—
b

21

TEA

J—

74 0.3

0.9227

122.3

6.7

19




19 WO 2004/ 106388 PCT/ EP2004/ 005186 Table 3 Ex.
Cat al yst conposition My Ti
W@2008/176386. 5 6.6 9.6 14 15.2 3.6 52 27 4.1 8. BCT/EB2004/005186
10.1 2.3 na 24 5.7 8.6 16 19 4.8 62.6 12.6 1.4 7.8
Tlai,lelj3541494263479 18 18.6 2.8 60.4 21.7 4.2
19 14 2.9 47 31.9 6.0 9.5 20 14.2 3.2 47.7 25.9
4487 21 15.2 3.7 51.7 25.9 3.8 8.1 22 15.1 3.4

d

ED ED/ Ti

My/ Ti

13 14.6

50. 6 26 F—dr-3—8—F— 231653 F—54-0—26-7—3—8—0—24—8. 4
2 na 23E%5 6 4 ¢Catalyst compesiion 59 4 107 6.5 41.8 46
15. 7 3.7 53 9 15/ #1271 27T 14 nlrs. Onodaad
28.2 4.2 8 28 14. 44Té @ 5 FZ 6.5 ﬁ?éTli4 ]YPgZ:Té na
29.8 3./36.6 304%9.[3 2. l m71266 4.6 16.69 20990
2004/ 106388 _PCT/EP2004/ 005186 | Table 4 |Ex
Pol ymer’ati on ¢5Rdi Bitons [Bbl yﬁé’r char aéderi z488on
Cocat alfyst o7ty €4 H—CA—N deny Tm
XS MY bar k%?é*hagbx ;ﬁ%o 28 cc SC 156,
TMA 15( 6. 5 2.619.4 Q.5 0.8266 12%0 7 2.|124 14 ]985
TEA/ DEAC 2-1 190 1.5/.10 816 1.4 0 9211 1121 7 8§

17 16.5 (4.1 494 |26 34 7. 9

18 18.6 2.8 60.4 |21.7 4.2 13.1

19 14 2.9 47 31.9 6.0 9.5

20 142 |3.2 47.7 125.9 4.4 8.7

21 15.2 |3.7 51.7 (25.9 3.8 8.1

22 15.1 |34 50.6 (26.7 4.3 8.7

23 16.5 3.7 549 |20.7 3 8.8

24 6.4 2 na 23.5 6.4 6.3

25 19.1 |0.9 594 |10.7 6.5 41.8

26 15.7 3.7 539 |13.5/14.1 |2/2.5 8.4

27 147 |3.6 51.1 |28.2 4.2 8

28 141 4.3 na 33.5 4.2 6.5

29 14.1 4.2 na 29.8 3.9 6.6

30 19.1 (2.1 na 17.6 4.6 17.9

20



15 10.4 TMA 150 1.5 13 6.1 0.43 0.9189 121.7 4.8 16

14.5 TMA 150 1.5 3.4 6.5 0.5 0.921 121.2 4.7 17 14.8
wak4aedsd. 5 5.1 5.1 0.3 0.9165 122.3 2.8 18 BAT/EP2004/005186

TIBA/DEAC 4-1 200 1.5 2.5 10.5 0.76 0.9161 118.1 11.7
TaBlel5. 5 TEA/DEAC 2-1 180 1.5 2.3 8.5 0.7 0.921 120.6

6.7 20 15.6 TEA/DEAC 2-1 180 1.5 12.5 8.1 1.6 0.9255

121.7 6.8 21 15.8 TEA/DEAC 2-1 180 1.5 11.2 9 2.7

oo

2 iatibn tondRion22 21 TEAEIAker Chatactkaationd 11-3 8.3
1 %.O’Y‘?feﬁ fion yomdtons) S 7 o e Eacatidation ™ © - 2
0. 9238 12JCo®talist3 24 24.8 TMA 200 1.5 2.42 9.4 1.|1
0—918R- 12 f 1292520 THvD 215780 71X
T B8y 10p 400 UBh P A2 MR kel T1d XS
4.6Mg7 2.2 0.9188 121. 541, (8¥e"27|0vt9 |EA (850 1.‘63 8. gowt
630140970l 123.5 4158 U8 I9.d TMB.41500.4. 800268 41287 |2.2
3.3/0.918 120.8 11.7 29/ 15.4 TMA P00 1.8 15.8 7.2
01D 6190. 921E4/2>2A2251 718030[185 A 150361, 814 2[0§29 21217 8.5
0921 122 1 8 8 THE-asExterpatl—dpnerfexecept—exanpt
39 1104 /TFILMS 21 WD B00dr106388 PET ER2G04PO0S145 [+
B 1 TRaPT OCesS 1@ [Alsepadi Ng & scat@h ySh.ogonnonents.

;uppoited on MgC12, |and conprnising| the use of a M
id@end, TRIATI  conpolsdd Hied anl el e@tlr orOEon@ﬁlﬁﬁor’ﬂé@né-S

ED QQ' ect gd frnm a! fa¥a In! est ers ketone A -
i s, nT{PTPT/]P%%C“éI %)8xy51r5! an?rsg aniosal?zqwa Pelet H@Ps“ﬂ
T SESeTt TEA/DEAEROUTIS, §& d [PFOCERS CApr | Biohg t|W.606.7
ore steps of reactlion | nvollving the use of at lleast
e | Bf6 saiTEAmaé:mli alsocofigountss as 8flr eshér e@d2@nt|121.7 |6.8

alone or mxturde inlwhidh it constlitutes—thd AT
Hnprent TE‘é/P@AGél nglgocha}rjactjelr% zell by |the SRR [
29 tile T agkaEacald (130 (s NOTS FeRGii on STRP74A Nen [123
5ssenti al| conpound used as fresh reactant is the |[ED

izgpond. [TMA The prot@ss|lacca?-8li ngl4tlo ¢0-ai moP23idn |VditcR-3
he !l ED.c i el ected—fromt & aroub S e
34 edrfer sTﬁﬁters antf?al <1c§xy<?‘/lrzane9 e OBF%gCGEZE’G 29

O DN
A

3

OS5—-0) )

O M -—0O

f(

(

"}5i~ e ”9%\' Aﬁ'znﬂ 2dom Wy T3 e R} CCWOU@MS\S 122 |37

sél ected [fromt group| consi sting of lcyclic ethers

azgl |AlKkyl |TEsDEAS 20ff |G0- CRG all4.phat {9 caz-boxpioigs |121.5 11.06
27 19.9 TEA 150 [1.5 |8.8 6 1.1 [0.9260 [123.5 [4.8 |
28 [15.1 TMA 150 (1.8 6.3 84 |33 [0.918 [120.8 |11.7
29 (154  |TMA 200 [1.8 [15.8 72 1096 1[0.921 |1222 |5.7

30 |15 TMA 150 [1.8  [4.2 69 |2 0.921 [122.1 |8.8

THF as External donor (except example 33); AVTHF =5

21




acids. 4. The process according to claim11 in, which
the ED conpound is selected fromthe group consisting
wobotavasshydr of urane, nethyl form ate and et hyl BCEER1084/005186

ethylform ate, nethylacetate, propyl acetate,

o nepyl acetate, n-butylacetate, i-butylacetate,

nmet hyl t ri met hoxysi | ane, di net hyl di net hoxysi | ane, o
1t rA peedeyd fastivepayioig| caeesaly . compengitcepretasicen MaGly and comprising
claim1 in ich the tit.ani um c und.i s a

¢ ef et M8 Shp it SruFTIRS & Stlopon compound (ED)
WheleBteld 6t 3alcahol Sedhdrb, OB besP bRk ABnYdes NhidfilenealkoRRtanes and
Rl is C -G o hydrocarbon group. 6. The process

acdiphatinghers ag pssemtiab compeuridshsathproe¢ss sAMPAFISS iy On Horg steps of

Ti Cl4. 7. The proces ccording to claiml in [

e dBYOR A SEbik e hatt A oSSl o st reactan
(Ri&HD or .in g Gnighie iR Whickhit RiongfitiRSthar fiafal c6@Bonent, and being
hydrocar bon groups, X is chlorine and mis fromO,1

t ccherac®rizath &y pthe deeisthaic il gt 06 seidatwa PrimorgHicagiion steps the
is fr 0.5 t0.2 9. The r di claim?7

s ar e ra e ae S PR B BT ER RS, T i um

2t eme%!sx@bésﬁ @ic8drdihg o oMifR1 )ik whi€lo tHeoBD conigbuwbl i€ BelacteK from the
and have the sanme neani nﬁﬁ set forth in claimb5,
t hpebsonsisting af efhers, estsrs end Hkeyidaieat e which is then

contacted with ..t C t ai il
S SO LERa bl O 3G U BB bl (0 o e
cl @bilp Bohdistitlai eNcydlie dthdrarind raliey ngsces &f i G1-TRCladiphdtic carboxylic
e

Th _[)rocess according to claim 10 in which the
r Ston of the TiCl4 with the Lewis adduct is

repeated tw . ce.. .20 /

SRR 5% R0 AR SRREROP B o i
S O%r'bdp o sesting dbif adteahychdEurgoe, anghyd fpniiaterand ztitylasetatt ethylformiate,
bef ore being reacted with the FD conpoupd. . 13. The,
prioedylsceiaieor AITPRYI2E1ES ai HPIPPYIRRCIH cHl'BWédacetate’ i-butylacetate,
pr.e- Ny - ; ' i 1 ng
AR AR s B SRALS MndtBtn kR

sanmmanpdcab acaatinpeo claimn mbehichGhd tigninm tomphwdtis 40eeahalide or

8 r@é@@gnp e (22)15 %&?rram%% %g&?(fe}{gﬂ,r: \ghe;r% %)\%r%% S?k ?% éllg %qdﬁr a;rel}grably chlorine,
! %%rﬁgbgﬁoﬁ@rﬁg%ﬁg} with the ED conpound used
abl e t

i n-anount's suit ve a ED nolar ratio with
6! EBlpembedse atdoedifig to daint £ it which tthetitanitiey qeettioanéispriGtuct

P0G Lo 0210 805, 152 The LESES SuAGRRAT AR st of
L Qithtia M@éi BMOH)m adducts in which R" groups are C1-C20 hydrocarbon groups,

X is chlorine and m is from 0.1 to 6.

8. The process according to claim 7 in which m is from 0.5 to 2

9. The process according to claim 7 in which the Lewis adduct is reacted with a titanium
tetrahalide or a Tan(OR1)4-n compound, in which n, X and R' have the same meanings
set forth in claim 5, thereby obtaining a solid intermediate which is then contacted with
the ED compound to obtain the final solid catalyst component.

10. The process according to claim 9 in which the titanium compound is TiCls. -

11. The process according to claim 10 in which the reaction of the TiCls with the Lewis

adduct is repeated twice.
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16. A solid catal yst conponent for the polynerization
of ol efins obtainable by a process according to
w@ngoanes3ss the clains 1-15. 17. The solid cat ab@BEP2004/005186
conmponent according to claim16 which is
1gr Epolpyovess zewrding Ho daim Brinnwhieh che kol iKbRAwdHR undergo a pre-

where R.is Hor_ a Cl-Cl0 hydrocarbaqn group, formng
arfRRErizeHon Siep heforg e&fﬁrﬁﬁ%ﬁ{w .@G&I&BOI?EP%SOM 1000 g
18eTh bR R ccHafy Bfcian! 1Hin ﬁﬁlﬁﬁltﬂéf)r& TG Aion 1f]s8canéd out by

solid catalyst conponent for e polyreriztion o
ol mtipofreormgi sthyigna ofi popylpoaid mitdearnhatef forating amounts of

st e Ao 01w by {000 o SRimtrs e kSRR dntermediat
l%nﬂéef%ﬁl%ﬁ _agéoréilng Rbatairh 9Chiﬁ rvé%/&ﬁ’r {ih'e GoRE IS nRHRROE L8R Q0d with the

oride 1n"which the nol ar rati o ranges
f ridncemponrsl Bed imamotrtestilghiBito hawd aEDmmadlaoratis withgheect to the Ti

th 5,5.,19. The | tal yst t di
t GOBI A GTREPreaoTnfgl Fomt R R0 0 anges 1 om 2
150THS frodBdd ddesrdMl 1 cladthi 0 FARBRS he Udhihct B Q&H?d t%ﬁtem a liquid

The solid catal yst conponent according to any o
clmédreml8- 19 in which the ED conpound is sel ected

1R PR S s i eg roF e SRt ACAIeFaS eBieohly e proces

Cl RESRIRL th AnydHe®T thd\@aikld cpsrpound is ethylacetate or
tetrahydrofurane. 22. The solid catal yst conponent

1acsr shilidgeatalyst | camponenti ascerdinghtot Heint il 6 avhiichmisapepelymerized with
deri fro itanu etrahal i des op,.t C oynds of .
£ GPRSF HOF REEHE e R HaRS X 4h 5% CX 1D AT Baen griprfoming
| Snfolmfsldl JotEhQCRIR QB0 OU B -up23. abbutCEI08! o/ sdr Jrth deP@ram of solid

pol ymeri zation of ol efins conprising the product
olsetahysbepnagonertont act i ng: (a) a solid catal yst

13RSy RSB B8 RG0S Bl R g T o
al andiaf Wectol on&OMATD LS ted om Qdohel) &ketovies, (28diné¥) amides, nitriles,

ext ernal el ectron donor conpound. 24. The catal yst ‘
aclerysikges, pliphaiqethers, and ogtere lof alishaticuaarnxpdialakigs supported on

o QT8 PtBlrep 4 Ty, T O¥glec o FRGF BRALES 19 3 the Mo/

c anglatiado ishigher thanfronum al kyl hal i de. 26. The
catal yst according to claim24 and 25, in which_the )
19 Thsi s0lidh eatalyst ompomangagegrding to claim 18 in which ED/T1 molar ratio

ranges from 2 to 3.4 and the Mg/Ti ratio ranges from 7 to 110.

20. The solid catalyst component according to any of the claims 18-19 in which the ED
compound is selected from cyclic aliphatic ethers and carboxylic acid esters.

21. The solid catalyst component according to claim 20 in which the ED compound is
ethylacetate or tetrahydrofurane.

22. The solid catalyst component according to claim 18 in which the titanium atoms
derive from titanium tetrahalides or the compounds of formula Tan(OR1)4-n, where
0<n<3, X is halogen and R is C;-Cio hydrocarbon group.

23. A catalyst for the polymerization of olefins comprising the product obtained by
contacting:

(a) asolid catalyst component according to anyone of the claims 16-22;
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the product obtained by m xing an A trial kyl conpound

with an al um numal kyl halide. 27. The catal yst
w@ewanaizgs)y to claim?23, in which the external BCEEP200£005186

donor conpound is a C2-C20 aliphatic ether. 28. The

Ca Pl O gl 1 o et her T

( do) pmb)ytamal deadtfonrdondr @:lngfomnds CH2=CHR, wherein Ris
24 Birech R e GuUGHL0 PR B BBEAGE: BRRAnEAEHng Gompound s an Al
actﬁgpkgjj.ng to one or nore of clains 23-28. 24

25. The catalyst according to claim 23, in which the aluminum alkyl compound is an
aluminum alkyl halide.

26. The catalyst according to claim 24 and 25, in which the aluminum alkyl compound is
the product obtained by mixing an Al trialkyl compound with an aluminumalkyl
halide.

27. The catalyst according to claim 23, in which the external electron donor compound is
a C2-C20 aliphatic ether.

28. The catalyst according to claim 27, in which the ether is tetrahydrofurane.

29. A process for the (co)polymerization of olefins CH;=CHR, wherein R is hydrogen or a
hydrocarbon radical having 1-12 carbon atoms, carried out in the presence of a catalyst

according to one or more of claims 23-28.
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