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Nevertheless, research activities have been running with the purpose of modifying and/or
improving the performance of the mentioned catalysts.

The European patent EP 361494 and EP 728769 describe very active solid catalyst
components for the polymerization of olefins comprising, as an internal electron-donor

compound, a 1,3-diether characterized by a specific structure and/or by specific reactivity



I mproving the performance of the nmentioned catal ysts.
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In a particular aspect of the present invention, n ranges from 0.4 to 1.6 and preferably from 0.7
to 1.5.

The aprotic Lewis base is preferably selected from ethers, esters, ketones, silanes, amines,

nitriles and amides. Preferably, it is selected from ethers or esters.
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Preferred nitriles are those of formula R’CN where R® has the same meaning as R*. A specific
example is acetonitrile. Preferably, R%is a C1-C10 alkyl group. Specific examples are methyl,
ethyl, isopropyl, and butyl.

The precursors of the present invention can be prepared according to several methods. One of
the preferred methods comprises causing the formation of MgCly(OR);.n compounds to take
place in the presence of the LB compound. The carriers obtained by this method in fact show
better properties over those obtained by contacting the already pre-formed MgCl,(OR)2.n

species with the LB compound.

The MgCly(OR),., compounds can be generated by exchange reaction between organometallic
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advantageous to use amount of LB such that a clean solution of reaction product is obtained.

Reaction temperature has not been found critical although temperature causing the
decomposition of any of the reactants or products should be avoided. From this solution the
compounds of formula MgCl,(OR),LB, can be isolated with known techniques such as
crystallization, precipitation with non-solvents, etc.

As mentioned above, these precursors can be advantageously used, either solid or in
solution, in the preparation4 of catalyst components for the polymerization of olefins. The

said catalyst components can be obtained by contacting the precursors of the invention with
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where R' and R are the same or different and are hydrogen or linear or branched C;-Ci3
hydrocarbon groups which can also form one or more cyclic structures; R™ groups, equal
or different from each other, are hydrogen or C;-Cg hydrocarbon groups; R groups equal
or different from each other, have the same meaning of R™ except that they cannot be
hydrogen; each of R' to R"Y groups can contain heteroatoms selected from halogens, N, O,

S and Si.
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1, 3-di met hoxypr opane, 2, 2-di butyl -
iso%rgﬁylﬂl,mlh@asxm@pm,e,2,_2d?-sa>ua1tpm ,3-dim&toxypropane, 2,2-di-tert-butyl-

i €t hoxypr opane, 2, 2-dicycl opentyl - ) )
1,34liBethonyprapsogprbpdineopentyl- 4 whimpipxyprgpane, 2-isopropyl-2-isopentyl-

di. et hoxypr opane, 2, 2-di | - 3.di et hoxypr opan
1,3-2f_1 %ﬂg;ﬁ)rgp ehyl i ?:p%gny&%%%’%&éﬁFddglg%é(’ygro%gne, P %—cyclohexyl-Z-
cyc%h@ﬁ}lﬁi@thﬁ'lgi-@m@th&o ropai@t hoxypr opane, .

2- et hyl -"2- benzyl - 1, 3- di net hoxypr opane,
Furthemaotey barticptin prefarres ate Hist hidishapah@rmula (1)

2- et hyl - 2-cycl ohexyl -1, 3- di net hoxypr opane,

2-met hyl - 2- met hyl cycl ohexyl - 1, 3-di met hoxypr opane,

2, 2- bi s(pchl orophenyl )- 1, 3-di net hoxypr opane,

2, 2- bi s(2-phenyl et hyl ) - 1, 3- di net hoxypr opane, 2, 2-
Rybis(z-chIo?exylethyl)-l,S-dinethoxypropane,

- met hyf - 2R} Rutyl - 1, 3- di met hoxypr opane,
- et et hyl hexyl ) -1, 3-di net hoxypr opane,
_ Rhvexyl ) -1, 3-di met hoxypr opane,

2 Zmet hyl phenyl ) - 1, 3-di net hoxypr opane, 2-
ng -i sopropyl - 1, 3-di net hoxypr opane,
2 i -I&,B-dinethoxypropane, 2, 2-

d (QBnethoxypropane, 2, 2-di benzyl -

, 3 opane, 2-isopropyl-2- cyclopentyl -
rv1. 3 ropane, 2, 2-bis(cycl ohexyl nethyl)-
1,3 t hoxypropane, 2, 2-diisobutyl -

1, 3-di et hoxypr opane, 2, 2-diisobutyl -

1, 3-di but oxypr opane, 2-isobutyl-2-isopropyl -
(ID1, 3-di met oxypr opane, 2, 2-di-sec-butyl -

wh%:e ghcg Iﬁﬁ%ﬁi%é%ﬁegzagﬁ% sa‘zrgé2 Egeénn%lggeéigfagrﬁéé: above and the radicals R" and

RY radigA1EBS AKX ¥P IERAAE, to Zabh Qftied Pittle- sldctedp@tihiythe group consisting of
1, 3-di met hoxypr opane, 2-phenyl -2-benzyl-
hydrogend hategensy predralii Cl2nd s Cotfen pliovbradispls, Bpesk r feanshed; Cs-Cao

ercfalindy CRAE R Mol b iy S Gy g ¥y py mor of he
RY WhBEds bAEbE Belidedlts eRilVothav foha coadmsed ayiliogtraztoles] seerated or
above and the radicals R111, and Rv radicals, equa

¢ or. .
unsaiurated axptiond iesbrtitgtedarith By eradicalscielsgted tenm thregighp gpnsisting of

consi st} O8ER; 3 :
G LPIPE) BE OBl 008 B At RO toul
Ce-CY£ar9RIde,, alkaryT a8d @30, afliyCRaditdtarsyid radidalCRGRd R optionally

aral kyl radicals and two or nore o%@%he Ryg%adicals
COndRINE OB OF OEE RYICTOROMSHE PStiges f $ROBR GE RXtAS AP, or both.

LABGLH e §3- (5466 the RPLARAA b hydrogen, and
Pregeﬁ%)%i?ﬁ 1# Jﬁ%g’gv&ﬁ @h&f&%?g [ cgﬁeﬁ%ﬁgc? egqﬁ%er om tcﬁe ar oug TOeen,
all g@NRIstddiglofire methyl. Moreover, are particularly preferred the 1,3-diethers of
formula (II) in which two or more of the RY radicals are bonded to each other to form one
or more condensed cyclic structures, preferably benzenic, optionally substituted by RV

radicals. Especially preferred are the compounds of formula (III):



hal ogens, preferably d and F;, Cl1-C O al kyl radicals,
i near or branched; C3-C20 cycl oal kyl, C6-C20 aryl,
w@7008805428 karyl and C7- C20 aral kyl radicals; sSeCTEP2005/002371
radicals Rv and RVI optionally containing one or nore
het eroat ons as substitutes for carbon or hydrogen
at qns, th. Preferably, in the 1, 3-diethers of
‘Qf and (I'l) all the R111 radicals are
hydrogen{ and aRluthe RV radicals are nethyl.
arti;gﬁarly preferred the 1, 3-diethers
[ ich two or nore of the Rv
radi oS Orveach other to formone or nore
ic structures, preferably benzenic,
ubstituted by RVI radicals. Especi al
?gpunds of formula (111): (111
equal or different are

y
)

¢éns,Rpreferably C and F;, QC 20 al kyl
I i neaRIor branched; C3-C2 cycl oal kyl, C6-C20
Vg al kyl aryl and C7-C20 aral kyl radicals,

op Vbnal | ontai ning one or nore heteroatons sel ected

fromthe group consisting of NN O S, P, Si and

hal ogens, in particular O and F, as substitutes

forcarbon or hydrogen atons, or both the radicals Rl
(MDand R are as defined above for formla (I'1). Specific
whe?é‘ ar%wsfa@ifcal@ %HEQLH?Qﬁff&@ﬁ%[ré ﬁﬁ@k ?Eh flﬁ[dgehé%réftﬂamya@ﬁand F; Cr-

I s( met hoxynet cycl opent adi eng;

Czo :hn@’-l imhc(alneﬂimemyorehrht}dhyad Z;;BCéb cfycloalkyl C6-C20 aryl C7-C20 alkylaryl and

Cr- zta\r;a]gﬁ b C glyg@ e lg%igﬁ{ggmléﬂée gr rsn(o Lgt MYANS ngshélellgc:[ezd’ 1§rom the
groﬂp éorgis'ﬁ(ag?}flww @t B1W;i)and Mlogens, in particular Cl and F, as substitutes for-

5-tetraf I dorocycl opent adi ené;
carlﬂmlelbh}ﬂrngctm abo;nsetoh;ho)h 3he sadicals R™ and RY are as defined above for

d | opept adi
rori§ Y, SRROEN SRR TS Sronienecompriseia frmibis harhghy ar
1 1%1s%n9ﬂh8§§1ﬁ¥thym9aepe&adleﬂa s( et hoxymet !%I@(mésh%xymethyl) 2,3,4,5-
7-t etT ahydr oi ndene; 1, 1- bi s(met hoxymethyl)-2, 3

tetrm_ﬁ@tﬁylpﬁqlomaMM ntié rtds(methpxiing tzaMgin@trhghe)lqulopentadlene
LSRR R 1 S bPR S RBT Rt dhy - ismethoxymetyly3.4-

d @ntadiene; 1,1-bis(methoxymethyl)-indene; 1,1-bis(methoxymethyl
lc}m}%ﬁbl s( et hoxy met h y1 -4( phen)}/’Im yn)et hyl i ndene( 1, 1-y -

2,3dinsgthlintsnginet hyI IR 1@Séyléth@hmwyhde%6,7-tetrahydr01ndene 1,1-
bls({rphq?chg&gﬁ )t%é’l%;?%d‘é l}lQl‘O]ilﬁgne ro 1,1-bis(methoxymethyl)-4,7-

diméthlisddre! h@‘-bfﬁ@ﬁé‘tﬁb)ﬁyﬂe’thﬂ) BBt dipiegiyliviliénee enebistmdthoxymethyl)-4-

bls(nethoxynethnb% -trifluoraonethylindene;

phenylindgnes( met hoxy ﬁgxpythqumqjhyﬁ:ﬁfghpnyl -2-methylindene; 1,1-

bls(]jfie%%ymf@bhox c%l?eh@ﬁ?&?ehe thylin denl 1-bis(Jr_nethoxymethyl)—7-(3,3,3-

trlﬂbdn%bf@ty magngt hyl ) 1Z}-6$sgh&h6i§tdibthylw&ﬂmethy1sﬂyhndene 1,1-
1- bi s(net hoxynmet hyl ) - 7-1 sopropyl | nden

bls(methoxymethyl) 7-trifluoromet yhndene 1,1 bls(methoxymethyl) -4,7- dlmethyl-

4,5,6,7-tetrahydroindene; 1,1-bis(methoxymethyl)-7-methylindene; 1,1-

bis(methoxymethyl)-7-cyclopenthylindene;  1,1-bis(methoxymethyl)-7-isopropylindene;
1,1-bis(methoxymethyl)-7-cyclohexylindene; 1,1-bis(methoxymethyl)-7-tert-butylindene;



1, 1- bi s( et hoxynet hyl ) - 7- cycl ohexyl i ndene;
1, 1- bi s(met hoxynet hyl )-7-tert-butylindene;
wamshovzfaet hoxynet hyl ) - 7-tert - but yl - 2- met hyl | PCERR2005/002371
1, 1- bi s( et hoxynet hyl ) - 7- phenyl i ndene;
1, 1- bi s(menmoxynet hyl ) - 2- phenyl i ndene;
1,1-bislmbthexyméthply7rettibrityl-2- ﬂnbﬂnghmﬂemj I ndene;1,1-bis(methoxymethyl)-7-

phewlgw(dg;léqs ggﬁm%ﬁ ;Q)%/}}n%ﬁ;#}g%éwph %/nldlggenz[ e] | 1s(methoxyn?ethyl) 1H-
beng[ gn@én%,( et hOXY,'T-Bél%’ﬂe)th(gcyl?heﬁly?)-fﬁ-t2r-1ﬁ%5/méh£[leﬁﬂ<§e%@,e’ 9,9-

bls(hieﬂ*(olxymbt’mywmtdﬁwe) 9, 93;14(n§e,ﬂﬁ36<?/ni&g$yi®f-2 Berbfctramethyifluorene; 9,9-
X enz uor ene;
blS(megﬂ%V@%{@ %érﬁé ﬂ%&afﬁw@fb@e% benzof Pobigimesthaxyethyl)-2,3-

hoxymnet hylg) Y h Tl _
b et hoxy St Ry T R A e ugrene: %9
bis(Aetholsymethg) ) dimeddrypy)ifldorénali cycl opent ybfot-hisihesnieoxythethyl)-1,8-

dicfgo %B?r%g%étyﬁwﬁﬁ—w Isletﬁégn%olﬂy) ﬁ?c{ %@W&Wﬂf&&rm 9,9-
bis(%g?lol% %ﬂﬁgf) %Mﬁﬁloti]%ﬂlﬁ 99_,9 bis(methoxymethyl)-1,2,3,4-

7,8-0cta &%Iuorene 9,
tetreﬁiyd(aﬂabi‘anxy mQthDséMeth@Mndnhmyﬂ,fZLmﬁ,éﬂeS o&’dahydraﬂwrysa 9,9-
onen&& 0 tal ned by using these diethers in fact"
bls(ﬁ’& Vte PESC in terns of polynerization
Thellal bm ﬁ? GHERSREY ol thike ARG B EREHA PtpitdBroperties,
in tmtsmfmodmmemszatlen taf:tmtyearm stercogpetifisiighovas thdse vbtained by contacting
descri bed in P.4, tabl e ele on .don
the Gfapriap SomPREnS ARG 156, t-Fer BREorGOTR R JBe Bior &t such as those
de“ggkgng@gpqugqg5a0|ds preferably for exanple esters
benzoi ¢, phthalic, malonic, glutaric and succinic
Sultalnie @biectrﬁp domcfrs aresptsmibe edkyd fand @Qﬂ eetstsenfsnmoe odipOl*y-mhqﬂylic acids,

prefgqhg@hgﬂa ezxagl_p Ségtgrgtr é‘;ﬁ; xgqt??cg: ag OCt ltatpxg ta@ﬁ succﬂmc acids.
Spedfis-Xafmplel Ate3uth Sekes s @i-n BIY hﬂﬁiﬂb&@aﬁlﬁo&ﬁlﬁil @hﬂ‘]ﬂate di-n-octyl

p- et hoxybenzoat e. The el ectron donor conpound used
phthatate, et r2ad-dosopodpyisuecivate.adigby] gerdievsldhpxylsusgimete, cthyl benzoate
dn%lfil éatlos with respect to the magnesium from 1:2
and £y P-SWOXYLAZQAIS-i § cat al yst conponents according to
Thele@trBf 8RR ComPYRRH hsef il ¥ tign SEtHeRER g@f ¥ ranges, in molar
B.E.T. nethod) generally between 10 and 500 nQ/g an
ratiqsmefherestisiitoliles Megnes2on, digen BB o h@l)g, and a total

b hod her tha
The3RaF Sk iy SherugunesSB o Bk b oy SR surfeg aren oy
B.EQf niddyd) @arwaamy%t\fv@énm ocaidaiaosm’s/g fand pfelfraam Ibgtveseh zzatam 1350 m%g,
ha- ol ef ns =CHR, wherein R is hydrogen or

of al
and ny@tagp@p@tyrﬁbv 4B damethad) higher than Odr mﬂg arerably tbytween 0.2 and 0.6

cm’/g.

The catalyst components of the invention form catalysts for the polymerization of alpha-olefins
CH,=CHR, wherein R is hydrogen or a hydrocarbon radical having 1-12 carbon atoms, by
reaction or contact with organo-Al compounds in particular Al-alkyl compounds. The alkyl-Al
compound is preferably chosen among the trialkyl aluminum compounds such as for

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



reaction or contact with organo-Al conpounds in
particul ar Al -al kyl conpounds. The al kyl -Al conpound

w0 2005028422 abl y chosen anong the trial kyl al unm PCIYEP2005/002371
conmpounds such as for exanple triethylal um num
triisobutylalumnum tri-n-butylal um num

tri-rf-&t{sflﬂg.{ﬁﬂﬁﬂlln.ally% Ui thFs‘iHl_‘eoﬁ)t ﬁgélaﬂf}]lﬂﬁﬁinﬂnﬁ Ha$idad, Sflkylaluminum
posSibl'e to use al kyl'al um num hal i des, al kyl al um num _
hydH§elr brlatkybluminkyl sé¢squichlomdsesychi el AdEL@dsandudhEgE’ls optionally in

CAEt 2] and t3Cl optionally in mxture with said
MIX{yre &FW@IWH@%E‘&F@&H’B’O _un%g Al/Ti ratio is hi glher
The%lﬁp étidai@ %éhgl]; &?ﬁ ¢l | cnOaRY LeBHidRe bueREn 20 aad80@00.

he Casé e stereoregul ar” pol yneri zati on of
In tl-@@akebf the stesocdgulas pdlymerixativnl of opolefiyd, eund aarfor cxabyplesprepylene and

an el ectron donor conpoynd (external donor) which can ..
1-bl.5@t‘let, 13a eleshran Sloner ¢GRIy (@ftérma{ ﬁ%nog)oﬁzg{ygrﬁ%&ee € sgme or different
from Ql{l lrc@rﬁ 0 gnﬁgeflca@rlg{%ﬂba&'%%goﬂ fant BE uRideRaha tgr@iarfont dfethe catalysts
catalysts disc a

ose ove, hi case the internal donor
discicsednb@st Br casé the ipteinat dohandy ki estercofoh, palycapznylie a¢idr ingparticular a

bt the, oL RIS G BBHALY QIR o, it LB, GoRO &S Gpptaining at
leaslcairl ghom Ryih %egfg{ngﬁlg @a“ﬁ%.zﬂb@)é WRedeCa andheLAre irftegtp groiih 0to2,¢c

e Integér fr , C1is anllntzeger 3fromlto
is amiieden froauhtd hatd-the sim @+bR) is R R, Rfichnd R, areallgiliayrloalkyl or aryl

| oal ky] | radicals with 1-1 .bon_ at
T RN T TR LW SR
1, b\ggil.‘EQ 1821 & 1dast Bné 8f R} afid RS i@ seldlted B8SIbraNBe@bIKRL g8ldalkyl or aryl

is selected from bra?’n.ched al kyl', cycl oal kyl ~or aryl -
growpsowifis 3k tchrbdn snreand Y iadhECantkyRgrous, ia remtioglar madypil. Examples
group, in_particular nmethyl. anpl es _of, suc . . '
of progs r r Brpferred; o 108 (fﬁﬂé’gu%q?e( e methy?cycﬂ)hexyldlmethoxys1lane, .

dlpﬁgﬁgrh%&i}@ﬁ%}’ |n‘i’éﬂ!i5|“}ltlbﬁisﬂcﬁhieﬁ{b§ysilane, and dicyclopentyldimethoxysilane.

di'met hoxysi’l ane, ) _ -
Moreetdry bretaltmuprgfetieduhehsiligan ¢ampoundsin which a is 0, ¢ is 3, R” is a branched

BT B 6 LS5 B o oot e
cyciPheRlirnedRy aRaBAhudIHhetiixysi¥ak aad kiskylgimethogniladed i s

met Nyl . Exanpl es of such preferred silicon conpounds
Alsaitte tyelichaxhiting thst previpesly dpseribed formula can be used as external donor.

t-butyltrinethoxysil ane a X V] t 1 i |l )
o B RS O R LB I BLIR 3R st o
coul @ bEUWBidean ad ehe SRFLoSSecHICiGr dTathedeutalyst iklabeudy sufficientip high for
case 1,3-diethers are used as internal donors, the use

polwherato eosed iravarigupapplisationd: be avoi ded, as the
As E%?]{os@?f qu.fﬁtlfa{t/édﬁ I‘_htgeyhcoggoﬁ%g ;6‘/911119 Iiﬁ@%hti%rgal@lsc!él ¥s obtained therefrom find

r mers to In varil ous

appBBsons & iRNsrocAsesPloe theo (tdhpolymtizatitedf ofefias of fpangm C$,=CHR in
of the invention and catal ysts obtained therefromfind

whigh{Bl i bxdrogmsoriarhydresajspp sakica baving 11 garbon atoms.

The(c%%gl\ys?sl Ik in%fgﬁt.io%rlzaﬁ fbe k& iin%y OF e YidH ﬁblﬂi@‘ﬁ%ﬂ& bﬂ)cesses known
in the art. They can be used for example in slurry polymerization using as diluent an inert
hydrocarbon solvent or bulk polymerization using the liquid monomer (for example propylene)
as a reaction medium. Moreover, they can also be used in the polymerization process carried

* out in gas-phase operating in one or more fluidized or mechanically agitated bed reactors.
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which R is hydrogen or a hydrocarbon radical having

1-12 carbon atons. The catal ysts of the invention can
wheooased7i n any of the ol efin polynerizati on pPODEBRRES002371

known in the art. They can be used for exanple in

slurry polynerization using as diluent an inert

The PYHNREBARGH s SRhMEIN cAfied Bhitkat RéthyeFRUTZSH @R 2096 N19090) Preferably of
I"i qui d nononer (for exanple propylene) as a reaction

fromm@ltcu8A° CVBYkeonthe polyimenizatign isstasiiedhaut irs gas-nhase the operating pressure is

ati . . Coh

engly Fer RloABe of MOFE PIa ZotrtbPrhao RN SalFy [n the bulk

polydiriz A Rohe efbef28AE pRissurd e ghRt N ekl Dind § MIPH Bfelirhbly between
carried out at tenperature of from20 to 120C,

1.5 udef iPabl y of from 40 to 80C. Wen the pol ymerization

The g‘%ﬁg’?s%ﬁr Fg%eg%'sﬁo‘%%% g?f?is‘%ﬁ hegl,(’) %S%péﬁiiga? %bﬁ{?g erl{ééeeéfs polyolefin
procﬁ@ﬂ_ Spdiite eximplldeoithé KleRRic)iBBmeEa Whth dalieqR€faddd 426 high density

pressure is generally between 1 and 6 MPa preferably

ethylvee \podymdrs SHAE) hopig T idensitait kichest thaw 0. 34Ree/raly eompating ethylene
roney e i Fheb s &LSRTFICND, HERA0e5 B ep, ppon moms

lined2 bW ®MmSiVRbSBth§RAHE. IS dagidg ar dsnsily Wwedahgi 0.940 g/cc) and very
1neet hyl enety\p,gl ligllme?s (SE%PE, havi ng my ty hi gher than

low Qlegsity gidc@l}rgflgmﬁgpfigi MQ‘EE};W% %ﬁpﬁﬁ?&?yin&%@mgﬁ dower than 0.920
s PSR DALR I EL R b v

fronl3\b NG ArtsRNEbhY, Ha9iMra bRNcHited# Of ghieCderivad foal thel étlylene higher
density and ultra | ow density (VLDPE and ULDPE, havi

| -
thana8@fén ddotaetic quwedyprepyaence aod oerystaline copdymend qff pepylene and ethylen

onsi st f r 2y | | 0
ana §F Bef e oRoof BB TR eftot s SRS bR BORISe PR than 85%
by weight! opfodyth&@slof @kopylunt Snddrbute Haviny 4 bentedt hofluaite derived from 1-

hi gher than 80% isotactic polypropyl enes and

butese yoomprrisech deessn| i gad 4067 by rpghte hetesephade Wp@lﬁ@ers comprising a

d/ or . pha: ' ' i
crysifte ol ot icel iy Al Mo Hhal GBI Bholiflstr propylene
witlc@RAénemdor ofhepalphybefias.and 1- but ene having a cont ent

of units derived from1l- butene conprised between

The fplipwingsramples Greiven & Eusiadndod ) e @V%Wﬁrlﬁsél%'ng

CHMdﬁlﬁ ,Lklﬁoﬁol ypropyl ene matri x and an anor phous
prraseconprrsrity copol yners of propylene with ethyl ene

Detéifin@tio®bhKll. al pha- ol efins. The foll owi ng exanples are
Iven to illustrat nd t tolimt the_inventiaon o
2,507 2| ROl5 TEPIARRGTHRIOPHI NPT b 0 riYlF s Uigler Rping &t 135 °C for 30

minutes, then the solution was cooled to 25 °C and after 30 minutes the insoluble polymer was

filtered off. The resulting solution was evaporated in nitrogen flow and the residue was dried
and weighed to determine the percentage of soluble polymer and then, by difference, the
xylene insoluble fraction (%).

Particle size distribution (Span)

According to the present invention the particle size distribution is calculated with the

formula £90- P10 where, in a particle size distribution curve, P90 is the value of the

P50

diameter such that 90% of the total particles have a diameter lower than that value; P10 is

11



2.50 g of polymer were dissolved in 250 ml of o-xylene
under stirring at 135 C for 30 m nutes, then the

w@odoanysam was cooled to 25 C and after 30 m nuPEHEP1905/002371
i nsol ubl e polyner was filtered off. The resulting
solution was evaporated in nitrogen flow and the

the VAL IPGeWRSmétel aRhaNA 1094 SAE tdtR) hefi @ENhdie aldifeter lower than that
per cent age of sol uble polynmer and then, by difference,

valuehandk Pb@ne the yelughdfetherdiameton sydly thapH0Ps of dhesitotel particles have a

. distributio Span) According to the present invention
diarpefer lﬁg’lﬁffh@flghagtivg@’edi stribution is calculated with the

DetE’ﬁQinatiBﬁfoP@l@@r@Iﬂexi n a particle size

ISTrTpution curve, I's the value of the dianeter

This piperthas s@BUy sonnéréed vith|the malewilarsweighiedigiripution éthe polymer
| ower .than that value:.Pl O isthe val.ue,aof the dianeter )

g A O SO GBECRRE 5 ATy e el et e B flee of the

polyredeh tH1abltdmahte VIdid SestfhcE4llddSmbdiuy/ flpli@tih af 18& modulus value

di ameter such that 50% of the total particles have a
(50@ Payywyasrdetesmined: 3 temtpgraturg lof 200 56 by wrinati nswallsd plates rheometer

I ydj si t dex i YkSaStrictl 1
moded NASRE vptnkelele ShoREEDRIE PRECS VUL Phtin, gt o oseitation
frequ&xey PPy Bicratlekefro@ 0N adAkE @100 fAdR8E.tHreml thé ciobsdver modulus one

i nversely groportlonal to the creep resistance of the

can detivaibe Pilnby wey ebtheequatiait e. Sai d resi stance cal | ed
m)ﬂ:p#gﬁ 2§Qar ation at | ow nodul us value (500 Pa), was
deerriR at a tenperature of 200 OC by using a

in vaaERGcels the dfdRSoveh aymiherwinekled déMedSAlheaaket @Epiesed in Pa) at
RHEOVETRI CS (USA), operating at an oscillation

whi¢h ¢tehepemin Shisithestergesofrymand G intedes mestuleo

rad/sec. From theoar v . Lve the
e AEASE g O DR HERARNE e RSN R Lo SAD e
Inti$hIE SRYSityTBsteinviSedhl tétbahlyarodigitiingcheas 1837, val ue

(expressed in Pa) at which G =G wherein G is the

nodul us and G' is the | oss nodul us. Mlt

E
G R G b B s

SI C VI SCOSI

Intotaeg00ahy doanapR tchat enactof teqlippQiwitéAMIhES cAlatiaen la reflux condenser
procedure for the preparation of a diether based

and @ gharmpmieter gnd putead avitynifeges, H0050b aflithuyen sdiedyredand cooled to
O°C.(r: gﬂﬁféeﬁétgfiﬁg,uifﬁ egd oi‘v'tﬁehp@cﬁg&h@ﬁh&qlpréﬂa!réd' &8 de@rib& it ¥ne of the
following examples) were added. The temperature was raised to 40°C in 0.5 h and after that
9,9-bis(methoxymethyl)fluorene in the amount corresponding to 0.167 moles per mole of Mg
present in the precursor was added to the suspension. Then the temperature was raised to
110°C in 1 h and the reaction mixture was stirred at this temperature for 2 h. Afterward the
stirring was discbntinued, the solid product was allowed to settle for 15 minutes, and the
supernatant liquid was siphoned off.

Then 300 mL of fresh TiCls were added to the solid product obtained as described above and
the mixture was reacted under stirring at 110°C for 1 h. Afterward the stirring was stopped,

the solid product was allowed to settle for 15 minutes, and the supernatant liquid was

siphoned off.
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and a thernoneter and purged with nitrogen, 300 nL of

TiC 4 were introduced and cooled to QOC. Wile
wa@riosodzag 12.0 g of the precursor (adduct preper/Ep2085002371

described in one of the follow ng exanpl es) were

added. The tenperature was raised to 400Cin 0.5 h and

Theafeb@ltedt Jodtl WasOwished methtexymefivy/lintd utOS(FﬂJSaﬂthvidWﬁlore times at room
anount correspondlng to 0.167 nol es per nol

temperagipand fnallyevasdsiet nadsr vopemeat dOeC togive &estubwabistan
GegiETphASHETRE YRt A0t 108 el Pihaure

Intd ®80@mil, folf-heskvlasd rédtor séguipped Svithasmedtzaieat dtitee th reflive condenser
solid product  was allowed to _settle for 15 m nut es

andzgrigermpmelenyadrargadt with wireennadl sippiohied were intosisgedsang cooled to

oyl S5, 120 A QAR A GRS i v o

follbwmgt@drnpre@)emﬁet ddded. theatmpdrBXife way ralsell.to AD@EAISth drddeafier that
st |rr|tﬁémas st opped, the solid product was allowed to

dusg@ftyh RhtRaALe 15 the QWS comgrgondies %Bé P aacdert parireele @f WA present in
the ?If CUrspLwas Mdtea- 2%8%%%55&% Sﬁleh% g.?g (éva\gﬁﬂjiéﬂ Igﬁé(c?‘{bel 20°C in

nDre
1 haadperedctive ndrrd waﬁd;timed\aaﬂnsjten@elraumd €t mmﬁamva:ﬁ tﬁ@ﬁirmng was
to, give the title catalyst, Ceneral 5procedurefo '

th
disqoptiedathe spliproguqs yras alldwed mg%la frakSamipaies gd db%wﬁ@atant liquid

“m§§.¢ﬁﬁ@oﬁ 800 nL four-neck gl ass reactor, equipped
Q nechani cal stirrer, a refl ux condenser and a

Thent390 miref &estaTiClpwegeaxdsd tbhhdﬂ sdlidggeduct 3P@inetl abklddctibed above and
were i ntroducgd and cooled to gI)C While stirring
0

the yixigre;wag reapied e iEEe #ddl e forph BpAfteag ﬂafe%fi%was stopped,
the tsglrlr%gﬁocﬁfct LR 51@&69”0”%@3%8? nﬁ@éeﬁﬂg n dg EH‘Fatan 11qu1d was

ature was raised to a tert
sipldnedoffut yl phthal ate in the ampunt corresponding to

Tl B Biied WML DA BHR VRS S P 2k B4 BRPLVAFLA: gouia demperatur
and 15 5 350 me;ﬁgq&nlam@mo%?@ hBRAE eqabion it ure

was stirr at this tenperature for h. "Afterward the
stirring was discontinued, the SO|Id product was

allowed to settle for 15 m_nute S r nat
Generglprpesdiiredop RltaRTafion o BFOBXIRS Y pith tiiipreh Dpigt @rocedure
In a"ﬁﬁt%uﬁ‘)‘éf&%g hReddRith Al difo RR T bt TPEA PSS, 85 nHesEAIRabuS hexane

ove and the m xture was reacted under Stirring a
confb2GREC 760 mglothA B, t68r0vag @ f divyclopentylidimethasyssianppwl] 0.9 g of solid

cat oLl dﬂ%ﬂ;}xﬂ %gtrq,ﬁ:\g?/argﬁ:a ?l?%\é\/g:j\aérmgg %q%g;@gp@yf“ng l'ﬁo%?’at 30°C. The
autoclave was closed. At the same temperature 2.0 NL of hydrogen were added and then,
under stirring, 1.2 Kg of liquid propylene were fed. The temperature was raised to 70°C in
five minutes and the polymerization was carried out at this temperature for 2 h. After that,
the non-reacted pfopylene was removed, the formed polymer was collected, dried at 70°C
under vacuum for 3 h, then weighted and analyzed for the amount of present Mg residues,
based on which the activity of the catalyst was calculated.

General procedure for polymerization of propylene without External Donor

(Procedure II)
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The solid was washed wth hexane five tinmes at 500C
and two nore tinmes at roomtenperature and finally was
wa@leiosmodmer vacuum at 400C to give the title PEX/BP308$/002371
General procedure for polymnerization of propylene with
Ext ernal Donor (Procedure I) In a 4 L autocl ave, :
In a4ILgRebchiveNpirged Withgeditrbiaail@al air0IPC fooR 1 78,ml/ of mhhydfous hexane
anhydr ous hexane contai ni ng_760 g% OAEt 3, 63.0

con@ﬂmag 608 mpeh it nd 6 98xys Pf splid st oraparag aéfdeg@mng above were
r . i nt
iGN pr BB 6h 3P S35 e AR S Bbed, RO YERE remperature
1.5 AL bhaydrapen tverpaddedume tBerQ Lﬁiﬂewitlrhygr nhp&g veliquiddsiepylene were
and then, under sti I‘I‘I_f(}% ['iquid propyl ene
fedHiccteppgraturp avasapised i (FE Msverramgt@a apg thegerdympfifatipg was carried
I §m§
outtrgé%fgftg retljf‘lqu”og% Hn§ telz "fHa'tt haf%?hrg&ﬁ%dn %rgo ea\'flvasI Hi'n?oved the
forpéd pylyaiee wascolkzordedried he 70T nadernedcyorr fomas h, then Welghted and
collected, dried at 700C under vacuum for 3
analyged) Fardhe ameuahel Brsecat Mg repidEcs ﬁé’tﬁ‘honowh’ﬁhé%% ﬁ‘%UVN}@{ 'of the catalyst
wad G &S based on which the activity of the catal yst
was ca cuI ated. Ceneral procedure for polynerization
Exshiplriopyl ene wit hout External Donor (Procedure Il)In a
4 L autoclave, purged with a nitrogen flow at 700C for
PrePaWno‘PH’fﬁheE\'eCHFWdrous hexane cont ai ni ng 600 ngy
A rg tﬂgﬁ@ ﬁttg d QD n’fgch&%a'l gtn‘f@}t al ¥l PSRRALE d? ﬂfErmometer and an
escri ove were I nt uced i'n propylene
addnide. furlied was ichargad mﬂxaaaglemamobhp%t(&lhg)ﬁaﬂmthce«yp@rmt(&i 8 ml) and

1.5 NL of hydrogen were added and hen
anhygrpps F‘ﬂ]&h}’@ogﬂ 0.4 ,rr§(}| B # 4pvese "éevﬁefr %ryf Riffogeh e Thus obtained

reaén%ﬁq'ﬁlé(ﬂﬁy Lfas WRGtel A8E0. 15 My P& §oﬁ1t1‘:)h\6? 18R e ﬁ)d@ﬁgﬂfaﬂce (3.0 g of

rization was carried out at this tenperature
1od13e Iper B dr of imdbmetﬂane)mb meang mlmﬂatmeopbaleestﬂnmgat 300 r p m and then

heatPap (G eH SRk M oGl RiOR R R F YRR TaE fsted dropwise
ur{ng foot i @{{Hlé%%&{og%eﬁ@fnf,roh@taﬁeeéﬂdﬂﬁﬁj) i r%xﬁaﬂﬁ@g’lcagg {317 L)

e activity o e catalyst was calcll ate
keeping (the a¢rmenatofe o ﬁlepmectumesmra fange axft TGH0A. aﬂpohi ¢anggdetion of the

w th a mechani cal r flux denser
il iga OB R e Br S VOIRE: TIRCORRa einats pas seperated

RS kﬁagb wadtd Wt OdnhydiBhd ﬁe%aﬂ%ycﬁﬂlleﬁaﬁ d &50BmMbrhperatur
by an ar’lhy r"g%ls)pt gtrahy rof Urane (20.4 m) i nean perature in
vacatmoepgice S84 gdiof the ttntleglarncurﬁmlm abvlsinexystalline solid. The adduct
composition was: Mg - 15.3 wt. %, Cl1 - 22.2 wt. %, EtO — 27.8 wt. %, THF —31.2 wt. %.

The so obtained precursor was used to prepare two catalyst components (procedure A and B)

that were then employed in polymerization with the procedures and results shown in table 1.
Example 2

Preparation of the precursor

A reaction flask fitted with a mechanical stirrer, a reflux condenser, a thermometer, and an
addition funnel was charged with magnesium chips (5.65 g), tetraethoxysilane (70.0 mL) and
anhydrous tetrahydrofurane (56.0 mL) in an .atmosphere of dry nitrogen. Thus obtained

reaction mixture was treated with 0.15 mL of a solution of iodine in iodomethane (3.0 g of
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reaction mxture was treated with 0.15 nL of a

solution of iodine in iodonethane (3.0 g of iodine per
waos9af2 i odonet hane) at room t enper at ure whi PEI/EP2005/002371

stirring at 300 r.p.m and then heated up to about

800C. After decoloration of the reaction m xture it
10dﬁ¥@§)e¥ IEE ﬁi’d@ﬁiéth%ﬁe)déirrb&ﬁ t&gﬁéfht'ﬁré’%hﬂe tirsiak 4t BQ@ I. ﬁfm and then

| or obut ane (31. I n anhydrous heptane (31

heateld) urk weghiontB 0t 4 Aikaméceﬂmatlen of thehreactiont mpdutierit was amgted dropwise

curg 18, 0 W g BLoR o%ﬂ? DI rieriosaesiapgd202 mb)
keegggﬁtgg'té\rnﬁl%ﬁafﬁ?cs of GRARALER BYa'r oéeré’ft '7@-'90°@2 a;%&t‘lg ng)letlon of the

anhydrous hexane and"then drie
additeonpbe amnmng Was ceaitnugchat @5YT Yo 238. Theyfapied Ipeecipitateewas separated by

ﬁltr@égsggc 51‘?){1 i{l\k](*@’le Caféy(%al l e[,])ge%lg (él‘l(& dhegép 7 d\?&qq'g%n tpmpgrature in
vaciurf o %NMthe Q(ﬁle E)se HisursoB ds 4 wite c¥stalltfe SRAODIR! d488ct composition was:

precursor was to prepare two catalyst conmponents
Mg(—prb%wdl%eClAc ‘eﬂnSij)%I’hHF—\A@rkwt Pen enpl oyed in

pol yneri zati on W|tht roce ures, and results sho
Thd dhlned Srecgonmsrcisd By DoV coigh o sty Bceoke A and B)

ttl‘lé?lrbnfll hipoly2skrithtibh #itARENBOESRIresHnld rERilts sBown in table 1.

thatr\? ux con%gyﬁégelr ﬁl?eﬁer rlmmster and ane addlrtl orG1S wain table
Exafmnl_gél was charged wi t h magnesi um chi ps (5.65 Qg),
tetraet OE%ISI | ane (70.0 nL) and anhydrous
Prepay BYSHEOf56.0 nl) in an at nosphere of dry

A r@écttlf)ﬂ QFaE‘k filRY B4 MIRchiELAGHEOD BTNt USRIHSRS, & HRAnBHheter, and an
m. of a solution of iodine in i odomet hane

add(tﬁmcfugxeda Was dhaarger‘efrth gnésiung chips (bR ghendeptraethaxysitane (111 mL) in

an SRR of s Mgt o St obpeLreactbninBrdy v Gsfef it 0.20 mL ofa

soldtfacsf R)GII’EI At i&i@mbﬂlaﬁ@% Or%@f q6U4iHE %@WEQnﬂU(Bﬂ ﬁ)ﬁoﬂaé@lane) at room
mn with a solution of | orobutane (29.2 nL

tempertituae whidx Wmhg at3Q@ep.m. phd ﬂk?Bé‘pa‘tn@ up h@ab@’qﬂ 8rGt Aﬁ@r dg¢coloration
Xt ur of 70 on_c tion .qf
of hgadfnhabicie s cRRRE R PR AR AR torobutane
41 mLﬁEl efrﬂi?&[%ds Hé;ﬁ@ﬂefl(ml @trﬁL)/\Eéépﬁfgﬁﬁé angbrddireldflthe Bfitt@mR, in a range
t hor ou%i washed wi t h anhydrous hexane and then dried
[oa

of 74t80°Go mpmpéatlun@f the addéienrthe girghg was pentinped at 75 °C for 120 min.

rec 0 a white cry aII|n soli.d. The a t_ .
ATBBTEERE] BRI Yo resters DisRyise Gpiigy b gl g PO wifh gahycrous
tetrahyﬂ?oﬁ]raﬁ\é 2679 mIbl and %ﬂ@b&&hﬁl@ﬁ’orpéfetﬁél h8dfioNaEire8 8f74°C for 120 min.

prepare tvvo cat al yst conponent s rocedure A and B

Thet foumedyenceipitdie was sppaosted by filtgagiop r@ahliyovﬁshﬁct With jgghydrous hexane
andHhé’ &el'g To&ih enrﬂ.gesrgtlu}eslnsv% 1\{\'qum|tcr)1 g}v%%% f:gl of E%é%{ﬁ%' p“?‘eghrsor as a white

crystalline solid. The adduct composition was: Mg — 17.0 wt. %, Cl - 30.8 wt. %, EtO —24.2
wt. %, THF — 26.9 wt. %.

The so obtained precursor was used to prepare a catalyst component (procedure B) that was

then employed in polymerization with the procedure and results shown in table 1.

Example 4
Preparation of the precursor

A reaction flask fitted with a mechanical stirrer and a reflux condenser was charged with
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Preparation of the precursor A reaction flask fitted
with a nmechanical stirrer, a reflux condenser, a
wao b@soewet er, and an addition funnel was char gedr/mP1ons/002371
magnesi um chi ps (8.00 g) and tetraethoxysilane (111
m.) in an atnosphere of dry nitrogen. Thus obt ai ned

anhy§as 'rﬁé’gn@blﬁry RloWRS (8T RALEdmAbhddiveh ZondRideOf(1@3 ¢) and anhydrous

Solution of iodine in | odénethane (3.0 g of iodine per
tetralsrdmﬁxmhe m%@ methamel) atmospbern ofedpenigogere wWiiel raction mixture was

oS e oo e oa SRR 53, il 55 gy s en

cooié’dec@t()@@ A %l’f\’htstﬁls‘*%b@@hﬁé)fd?‘lrh W drsealiso Iadtel g i@fmed crystals were
| orobutane (41.0 nL) in anhydrous heptane (41.

ﬁltert() olﬁtéetbe ogtaired meﬂpe ignior waafaddshb fast sin wone partien madﬁgemtrogen to

entiofs PR DL h KR L (POH PRerBile of “3b PRSP SRyt 4 et formed
imrfl&ﬁatﬁzx LA HRtnd HCRAE %ﬁxﬂﬁ@ RIM aﬁ@ni‘éﬁﬁl' OmiD1H¥ rsued QF&ipitate was

nhydrous tetrahydrofurane (26.7 nL) and, after
sepemated| eyt ifidtration, ttllmowgmtr wastred with ranbytireus TS@Ts fand therodried at room

PP 11 BT G GG ADY S e Aoy Ja Ul solid The

2ddBBEohtpBSiriah Wad: Wil -1 D05k SPET 21 818 il %, EATLRBIZLGE 94, TRIF — 40.8 wt.
47.0 of the title precursor as a whi t e crystall|ne

%.solid. The adduct conposition was: My - 17.0 wt. % d

- 3Q..8 % EtO - 2 WM. % TH 26.9 w
Thes it g TP B A e pg hish Erareptiy lopifie A and B)
thaCRER Wmﬁlsy&ﬁawﬁnéizahmwﬁaﬁe brloesiRedrayeshlis3hown in table 1.

polymeri zation with the procedure and results shown in
Exampleddal. Exanple 4 Preparation of the precursor A
[ |ask fitted with a nmechanical stirrer and a

reactio
Prepgmtu);p 9[}3{\%185%‘:&5%3 char ged wi t hanhydrous magnesi um

A reidthi gk (BiaSwih .a AR Bliredrhandi aieeﬂ@@c&ldeﬂseaws charged with
anhydr ous tetraﬂydrofurane (246 nL) in an_atnosphe
O

anhggrogs ynagrlemugwen mﬁe (rSeIé)cg), omaghesium ethgxéden (93 he) @@fi gnhydrous

S G B SRR B S e

to 4 Rdffuxt ﬁﬁﬂpﬁfrﬁdtdtefeﬂwf tékn ritQreCUY& abthplegon Af ey additton the obtained
formed crystals were filtered off, the qbtained ngther
pre¢ipifate rascssparaied By Blration, Baroughlytweshed mady anhydioys Sexang and then

nh dro t
o R P30 PP R 0 Lot RS AIRGAE A sl
soliaf T adelutt doini}@siéibn tWae: Miigxt 12 Bwh.o%, Glddi 8.D anals, EH mzn 3 wt. %, THF

the resulted precipitate was separated by filtration,
-39.A6¥totrghl y washed wi th anhydrous hexane and then dri ed

Théo Mk precursor was used to prepare a catalyst component (procedure A) that was
then employed in polymerization with the procedures and results shown in table 1.
Example 5b

Preparation of the precursor

A reaction flask fitted with a mechanical stirrer and a reflux condenser was charged with
anhydrous magnesium chloride (25.6 g), magnesium ethoxide (30.8 g) and anhydrous
tetrahydrofurane (720 mL) in an atmosphere of dry nitrogen. The reaction mixture was

brought to a reflux and stirred at reflux temperature for 2 h. After that, the resulted solution
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tenperature in vacuumto give 20.9 g of the title

precursor as a white crystalline solid. The adduct
W@oo9posidri on was: My - 12.5 w. % Cd - 18.8 wWeCT/BR20B:/@2371

- 23.7 w. % THF - 40.8 wt. % The so obtained

precursor was used to prepare two catal yst conponents

was- doBleBGE R ténpastuR) anldiBdn W& 4B taARaMRAIrbPwise during 90 min

polynmerization with the procedures and results shown
undem nitwige viith Exbydrbes BexaPe 320 anliorUnsh comeplptierc wif Sbe addition the

oG PRIBHA S P ot TroBHR aro0e Rl Rl drfps hexane
and $Rh 0y §9&1 4t 30d tEhhperABENE YhstinEloewd o5 EOf 4R ke RE&Grsor as a white

anhydrous tetrahydrofurane (250 ™mL.) in an atnosphere
crystefilimtr splidi {The gdduct Tdrepesinnt wasnMg x t ué evtviesChbr d8giwt. Yoo THF —40.5
[eflux and stirred at reflux tenperature Upon
wt. c/‘brrpl etion of the addition the obtained precipitate
The'\@D bR FlebitsOwhd hidetl b bRParel it RbpvRGH Eskovédure B) that was
anhydrous hexane and then dried at” roomtenperature in
thenveroployed in myilyreerization gvithfthe proceduresansresulissbpwadn table 1.
V\/nilt % crystalline solid. The adduct conposition was:
Example615 7 w. 9% O - 18.9 wt. % EtO- 24.3 wt. %

Prepifationd? tife Pecuréor The so obtai ned precursor was used
0 prepare a catal yst conponent (procedure A) that was

A redvtinn dlepk ditted with pomgehenicalastirsn anfl tehreflos qondenseuves charged with

d | t h N le 1. EX | e.50. ki
S S Sur BHOAAE 225 B, podRERUR BBy PG’ A anycrons
tetrd S SRR AL 728 thI Y i fan 3ftEbsBhére bf thy eGPl rewétonanixfige thas brought
wi t h anhydr ous maﬁ;ne3| um chl ori de (25. Gdg%ﬁ magnesi um

to actefloxiand S8 Bt gyfnwmmaree Sors3.6 di. rfiey thest dieaaulier zolution was

), in apn atnpsphere of ni tr. T, i .
coofio 1" e BROgaRe g s el R e D RF WiBmperarure with
anhy @OREhSaHE €730MmI3 UhderMitiBgert hBhon th@pletisn ot €t addition the obtained

sol utionwas cool ed to roomtenperature_ and then

predipitede wels separaieds by dilrsioas theeoughlypiashed withiangydioushgxane and finally

. ynder nitrogen W th,anhygt.eu:
o e B T AR BRI £ b PR 690 & of e
titleWascusRP as atvdite biystallldersalid. oThe dddactaogipoyitiva shas.dMpi-t17.3 wt. %, Cl -
anhydr ous hexane and fi nalw dried at roomtenperature

24.3 Wf-é@mﬂi@m3b5 gitv’é, BeFs 290wt Vhe title precursor as a
) TPy RGO R ) i

then employed in polymerization with the procedure and results shown in table 1.

Comp. Example 7

Preparation of the precursor

A reaction flask fitted with a mechanical stirrer and a reflux condenser was charged with
anhydrous magnesium chloride (25.5 g), magnesium ethoxide (30.6 g) and anhydrous
tetrahydrofurane (720 mL) in an atmosphere of dry nitrogen. The reaction mixture was
brought to a reflux and stirred at reflux temperature for 3.5 h. After that, the resulted solution
was cooled to room temperature and then treated dropwise during 120 min at this temperature
with anhydrous hexane (720 mL) under nitrogen. Upon completion of the addition the obtained
precipitate was separated by filtration, thoroughly washed with anhydrous hexane and finally

17



w. % The so obtained precursor was used to prepare a
catal yst conponent (procedure B) that was then
weppsoyad® i n pol ynmerizati on with the procedur eBCHEP2005/002371
results shown in table 1. Exanple 6 Preparation of the
precursor A reaction flask fitted wth a nmechani cal

dried bl l"ogﬁf tePErafiré 8id th¥n GOIVIENZB/ack@s (Chid HefltoMuirish 60.0 g of the title
anhydr ous magnesi um chl oride (25.5 g), magnesi um

precatsonzs devi{igOugsty)inasdidanBheladlust ewnpashipar vt Mae 10220t %, Cl -
o n h of itrogen. The reacti
277nn‘1i‘72<t)?1|]n5é8\ﬁa§5[£0‘r”g%ﬁﬁ]t: 0 13%:%? F}ITJX agd stirred at :r gfnl ux
The!s8 BYRLi AL 8 chrS6r WasPuddd té\f)ie%bretJ‘@dtalyitf&@n‘!bﬁﬁéﬂtf(ﬁ@cedure A) that was
en

sol ution was cooled to roomtenperature and th
thert ereplvpall Wmotyieezaton Wil theprogeduraend feselis hepariataple!.
E W t h_anhydrous hexane (720 nlL) under nitrogen. Upon
Example8otion of the addition the obtained precipitate

Pregﬁsdtﬁﬁgﬂﬂﬁ@cmgofi | tration, thoroughly washed w th
nhydrous hexane and finally dried at roomtenperature

A reaction Hlesk fitted G0ith Armecheuigeh irGr mnd Hglelltns copdgnsehwap charged with

T g e e
tetratfydrofirafe @40 md.ik aMbtmPéphetElbf drydftrdent Thdfeactiva nsiture was brought

obt ai ned precur sor was used to prepare a cata

toa ccci;m@:cmnémirré@ ploe St Fempayatirh ser msAﬁh@hatewmer!ag ?g%uﬁon was cooled
° Ay H .
o QA 0 LR P BREE R SR B BRI )t room

temperh®AC T TPdnf dodgietidnt bEthewhdditich TRCORAInER IpreipitatecvaaiBebarated by
a reflux condenser was charged w th_anhydrous

filtratéem @gﬁrumgh&shwmhedewi@md@w hevrga @i fesd agoqyderpperature in
nd . t .ah , i .
vy T 58 2495 8 AR ARES URE, B, he s

composiHER WaE:CM%—lefd Wi Y8 IT SIS we do,Et0r-e9.7 wt. %eTHE AL wt. %.
or 3.5 h. After that, the resulted sol ution wgs
Thecsoibeainadpreeis PRI EIFHSE A EUPTEPHR AVE FEALYEY @m@al%‘asmgwﬁ%déﬂe Aand B)
dur i 120 man - |S: ' .
oo S O Rl AR M el e 1

Exg@fjébi on the obtained precipitate was separated by
ITtration, thoroughly washed with anhydrous hexane

Prepagption od the/precBEFOkt r oom t enperature and then at 90 0C

T
anhgdroROmaphestunnailoritiy (14.2 %), 3magnesin ghoxide (5.80 g) and anhydrous ethyl
acetate (265 mL) in an atmosphere of dry nitrogen. The reaction mixture was brought to a
reflux and stirred at reflux temperature for 2 h. After that, the resulted hot solution of the
adduct was added fast under nitrogen to a stirred anhydrous hexane (1.33 L) kept at room
temperature (a teflon tubing with build-in filter to remove a small amount of the insoluble
materials presént was used for transfer of the solution). Upon completion of the addition the
mixture was stirred at room temperature for 30 min. Then the obtained precipitate was
separated by filtration, thoroughly washed with anhydrous hexane and finally dried at room

temperature in vacuum to give 34.8 g of the title precursor as a white crystalline solid. The

adduct composition was: Mg — 13.4 wt. %, C1—28.7 wt. %, ethyl acetate — 41.3 wt. %.
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27.7 wt. % EtO- 35.3 wt. % THF - 16.6 w. % The so
obt ai ned precursor was used to prepare a catal yst
waeorsosant (procedure A) that was then enpl oyeRPCT/BEP2005/002371
pol ymeri zation with the procedure and results shown in
table 1. Exanple 8 Preparation of the precursor A
The enctithined preaaksof whe estdwio pi'Bparert’e,@hatul}fsaborﬁpd)ﬂemsr(pmédlﬁe A and B)

refl ux con s char, t h anhydrous rra nesi um
thatcww@rtﬁ%er{imyeie Bpolyragasry 8 fgtthemoa e g 1g5u g shown in table 1.

EX%EE%%OU_S tetrahydrofurane (240 nL) in an atnosphere

nitrogen. The reaction m xture was brought to a

Prepef'zitwn(ﬁrtﬂeprédumn‘ at reflux tenperature for 3 h.
the, resul ted. sol uti on was cooled to room

After
A r@merfiﬁsgrf@teénw Refechigical stsyr avdce reﬂwq ?Q?&@?ﬁef §vas charged with

0
anlh gﬂaﬁfjet | ﬁﬁgﬁa@ﬁloha% 9?2) ]Fllég&%}t al ne pr e (I?%?t@ dhd anhydrous
tetraﬂ@slrcsfeqaae @lédnb}/mfanlatmeﬂphem of ﬂi‘)gnﬁu@ml Yhe\eeabtéoth rvnxhhe was brought

r ane_and finally drje room t epper at ur
to % Iﬁ é{h‘kj girglrgsmperatiyse ¥er§ef1-t i FéeSBF‘*éjc%ﬂl‘éttﬂn Was taen cooled to

I
I i -
were sbpardtedthy fibtrafibe, washedtvainahygroms uetsabydrofiganes ¢lebnt with anhydrous
repar cat al yst conponent s rocedure A a B
BB Sl BT Rl oS TRRICT o LBLOCERUE o a0, Bl rcursoras
awgf;é; duiige s@mﬂ msaa&d& C&H&mldn%sam ~10 gﬁgtggpt?-% 4 wt. %, EtO

ration of the precursor A react fitted
—1mm %, TBEReh3.&at. %8tirrer and a refl ux condenser was

Theﬁ%’g @Pﬁm’%?ﬂrgaﬁh gsr ﬁ%aée Pgﬁnpgriﬁlq% maétc %ﬁgqrol de f{mocggure A) that was
therPGRPIBY& 10$BRm ) atidh With ﬁ]tegﬁ(?ﬁaﬁ%%n@%sgﬁé’sh'd%ﬁﬂ G 1. The '

reaction m Xture was brou to a reflux and stirred

Exampledl! ux tenperature for 2 h. After that, the
P Wa,g]te liI;ot sol ution of the adduct was added f ast
ren RGBEEEUESYT 5 stirred anhydrous hexane (1.33 L)

A r&{%ﬁbn FHask Qﬁt@it@iﬂp araédhbficalasti Rl |aﬁ& a KR %oﬁﬁédger was charged with
ld-in filter to renpve a snall anount of

anhYdarguﬂ uidgpesranechlatide (i b6 et m@@lesngmd efhokider @1.45} @) a:fd anhydrous

th ol ut}j . on co e of, t he ddltlon
e A B R
to a}'émﬁ; drldestinRl at REHx Ringfel4hrk #6:€3 HOSfiGRA! b 8&bulidd solution was cooled

filtrati on, thoroughi'y washed with anhj drous hexane

to raem tenqutapye dind e ttrepted rdropwise during 17 min at this temperature under
nitrogen with a mixture of anhydrous tetraethoxysilane (150 mL) and diethyl ether (150 mL).

The formed precipitate was separated by filtration, washed with anhydrous hexane and then
dried at room temperature in vacuum to give 38.5 g of the title precursor as a white crystalline
solid. The adduct composition was: Mg — 11.5 wt. %, C1—20.4 wt. %, EtO — 17.0 wt. %, THF
—47.5 wt. %.
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- 47.5 wt. % Table 1CLAIMS 1. Lewi s base adducts
conprising a conpound of fornmula MJA n(OR) 2-0, and an
wa@pshHPa7iewi s base (LB) that are in nolar ratPOBEP05/002371
each other defined by the formula Mg n(OR) 2. nLBp in
which nis from0.1to 1.9, p is higher than 0.4, and
R is a Cl-Cl5 hydrocarbon group. 2. The adducts
CLagMg ding to claiml1l in which the LB is selected from
esters or ethers. 3. The adducts accor di ng t? claim?
L. Lg™ithbase adductecAmpEsiag @ eapanauad ef Hersulp NGy (QR)sn, and an aprotic

e

glcB pindivhigh tnois ditoai 001 o i1, whis dligher ttant0i4ghed R 8anC D45 hydrocarbon
6. The adducts according to claim1 in which n ranges
By 0.4 to 1.6. 7. Process for the preparation of the

2. g‘ﬂ%;ﬁ%lgﬁcet? éﬁcﬁ{d?ﬁ o]clegxgn 51% ‘fn{ﬁ @%%F%f&%m esters or ethers
3. The hddurxLaccordihg tamlhnﬁ I xaln&it}ﬁ%dnslﬁfe@geild)ﬂhelg rhauumg 3 5 carbon

with a OR source in the presence of an aprotic Lew s
B®@&S- (LB). 8. Process according to claim8 in V\,hl ch

& ?ﬁ%c%soé'brcsﬁ g,sto Sehf %ﬁif;f Qthcrhotg% 8o @ ltéﬁ%ﬂg rgl B

osilicic acid est F OCess acc
Thehdduct acmrdimgchclaimlﬁmwmmpdahrghemmgm m and t he

f rth r exch th the source, takes place in one
CE cgsweﬁor %vgﬁ r&fﬁ%%ﬁﬁ?@ﬁﬁ 489 0f- of the
Rgc%g%tfg% glfe @Eé&%aﬁbﬂ OP%@EH&&"{M C‘ieﬁlglcf édﬁgnrfgiﬁ‘gt ééh{%éu&g organometalhc

I'n the presence LB “conpound
ﬂ:dmp@aidaqusformutapﬁlﬂ},é‘vlgkz Abwaeren by foontatt 2ngndrk is a C1-C15-

uct_ according t one of clains . 1-10 w
g CAPRISEORD. T A OR Bt %Fgr%@mr?ﬁ AR gPTodc @ﬁw&aaset )
8. B E&Sc gxrdﬁlfgco ‘Hal;]e X atv@l[‘llblﬁ)g‘le‘bf\r%gﬁl%e of sekdcRABR m\ﬁflcohols and

notati on yst conponents according t
otthosihicld adidestdrs.ch the transiti on metal conpound |s

el ected fromtifani ym ds. of f
o, sk RgRBAT 1Y e OARR B Bl bBL SRR eyt e Bt
Eschbfge WAk BRESR Sburéd Y faBe inohdsi @b@@sn and Ris an
al kyl " radi cal having 1-10 carbon atons or a COR group.

10. Process for the preparation of the adducts of claim 1 comprising reacting mixtures of

NS e

MgCl, and MgOR; in the presence of the LB compound.

11. Catalyst components obtained by contacting an adduct according to anyone of claims 1-10
with compounds of transition metals belonging to one of the groups 4 to 6 of the Periodic
Table of Elements (new notation).

12. The catalyst components according to claim 11 in which the transition metal compound is
selected from titanium compounds of formula Ti(OR),:X),_n in which n is comprised
between 0 and y; y is the valence of titanium; X is halogen and R is an alkyl radical having
1-10 carbon atoms or a COR group.

13. The catalyst components according to claim 11 further containing an electron donor
selected from esters, ethers, amines, and ketones.

14. The catalyst component according to claim 18 in which the electron donor is selected
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13. The catal yst conponents according to claim1l 1
further containing an el ectron donor selected from

W@21080%3472t her s, am nes, and ketones. 14. The PEI/BP308$/002371

15.

16.

17.

conmponent according to claim 18 in which the el ectron
of 21l ,3-diethers of forrmula (111)

?r@hfﬁ c%?tg&tgﬁg%%%lﬁﬁa?@é)llcal s equal or different are

hydr ogen; hal ogens, preferably C and F;- Cl1-C 0 al kyl

radi cals, linear or branched; C3-C20 cycl oal kyl ,

C6-C20 ryl C7-C 0 aRkyl aryIRaInd C7-C20 aral kyl

radi cals, optionally contayning one or nore

het er oat ons sel ected fy consi sting of N,

0, S, P, Si and Ral-og€

substitutes for carbon

ydroge- ahg or both t he
radicals Rmand RV arsg ed i Bfa|n123 15. A
catal yst system for thg polyferizati on of al pha-ol efns
CH2=CHR, wherein R is hydrgges,or a hydrocarbon
radi cal having 1-12 carpeq\at ond ot@RWed by
contacting a catRM 4@0-: éghng to anyone of
the clains 11-14 with \Qre/gr 3%1 noal um num
conmpounds. 16. The cat syst according to claim
15 further containi ngvian exrérnal el ectron donor
conpound. 17. Process for the polynerization of
olefins carried out in the presence of a catal yst
according to anyone of clains 15-16.

(II5)

where the R radicals equal or different are hydrogen; halogens, preferably Cl and F;-
C;-Cyg alkyl radicals, linear or branched; C3-Csyg cycloalkyl, C¢-Cyg aryl, C7-Cyg alkylaryl

and C7-Cy¢ aralkyl radicals, optionally containing one or more heteroatoms selected

from the group consisting of N, 0, S, P, Si and halogens, in particular Cl and F, as
substitutes for carbon or hydrogen atoms, or both; the radicals R™ and R are as defined
in claim 23.

A catalyst system for the polymerization of alpha-olefins CH,=CHR, wherein R is
hydrogen or a hydrocarbon radical having 1-12 carbon atoms, obtained by contacting a
catalyst component according to anyone of the claims 11-14 with one or more
organoaluminum compounds.

The catalyst system according to claim 15 further containing an external electron donor
compound. |

Process for the polymerization of olefins carried out in the presence of a catalyst according

to anyone of claims 15-16.
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