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di chl ori de- based adducts and catal yst conponents
wo@bdoaiosdl t herefrom The present invention rePEl/EB2003013818
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the so¥idr @vgER&EitSan BlebBdd@pl i(¥iténtalpaddeslt ©rthe aneaihfun blkyl co-catalyst
wer e obtained hy preparing the solid catalytic
compeRabAithe PAYREHEAt9Y reastarne t echni que described in U S.
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__radica Neverthel ess the results ‘descri bed above, o
TiChegnsh are l§legizon-dondr esonipavad, rstented diam rspecifigvictassashag carboxylic acid

urppse of di fying and/or inprovi.ng th erformance
estey gt 25, i Db SORRDIT st SYSIPh OB Gt ApAU compotind and a
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catal yst conponents for the polynerization of ol efins

Neveihalsh shanepsuléss deseribesk ehaval reseaselt aasivitissrhove beompontined avith the
oS AL I AL, Rl BRES IS PRIHEL W

Thet Beropéthy gatents NGHZ3Ee494U ihé NERri2decanidschiveldery 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
characteristics toward the anhydrous magnesium chloride and TiCla.

The catalysts obtained from the reaction of said catalyst components with an Al-alkyl

compound exhibit a so high activity and stereospecificity in the polymerization of olefins, that
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The catal ysts obtained fromthe reaction of said
catal yst conponents with an Al -al kyl conpound exhi bit
w@2®e/05d7gh activity and stereospecificity in tPEI/EP2003/013818
pol ymeri zation of olefins, that 1 WO 2004/054711
PCT/ EP2003/013818  the use of an externa
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(LB EHLE S i il B R !y Y ROupdp i s

a Clket oineisocathion @@ dptiondllysabstaied dithdeea@md¥tainilg groups, which

which Ris a Cl-Cl5 hydrocarbon group optionall i
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Pref erabl he L
eSter_ﬁé’i’ Wé’s"i‘m‘%qﬂr OBt &PIP-abl y fromethers and esters and
PreférfedP@hlrs Gl fle éﬁ-@meilﬁ)ﬁﬁﬁc etﬁﬁﬁfa‘flﬁritﬁ_ gﬁtﬁéﬁﬂﬁ c%f‘ci %[H&‘S preferably

C2-C20 aliphatic ethers and in parti ars c
havieg ReY earpore fitonaidugh ah setrahydidfibawadimanat Alks ssitalfle ag: the linear or

I T R g T T
of CIeY aliphitPSarbdXyEE aL11S @ & Sirfchs (1hes 3114'% Est&S LF bfiphatic mono

of C1-Cl10 aliphatic carboxylic acids an
carbgpeiiciagidis aueh agktidacgtats indawetbykfonhiatd. i phati ¢ nono

AL S5 B P LAEE By st ot
C3-(®/ dIK9L 8fdUBE SHRURS exdniplBAbE RO 3eﬂcd1'i€Ishé/dcorlz@&.?lgg1 yd gn g'rvention are

C3-C8 al kyl groups. Specific exanples of al cohol s
methgpelo re&laﬁ@f/P@P@ﬁ@, i1ppeapaheln napwanol, i-propanol, sec-butanol, tert-butanol,

pentanol, 2-methyl-1-pentanol, 2-ethyl-1-hexanol, phenol, 4-methyl-1-phenol, 2,6-dimethyl-1-

phenol, cyclohexanol, cyclopentanol. Methanol, n-butanol, sec-butanol, 1-propanol, and 2-
methyl-1-pentanol are preferred. Ethanol is especially preferred.

Preferably m ranges from 0.1 to 4.5, more preferably from 0.5 to 4 and especially from 0.5 to
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nmet hanol , et hanol propanol, isopropanol, n-butanol,

i - propanol, sec-butanol, tert-butanol, pentanol,
wWQ20m0mht | - pent anol, 2-ethyl-1-hexanol, phenoPCT/EP2003/013818
4- et hyl -1 - phenol, 2,6-di nethyl-I- phenol,
cycl ohexanol , cycl opentanol. Methanol, n-butanol,
2.5.sec- but anol , i - propanol, and 2- nethyl- | -pentanol

Py BEHEL 5t 0 Y 120 e RD hl 1RE 8L Pl om0

2. from0.5to 4 and especially from0.5 to 2 WO
2004/ 054711 PCT/ EP2003/ 013818 2.5. Preferably n
The fadiod o 5%6@%%11&1@ an fir29d preferablybigher hapdd: 1 to 2.5
h isSRlRf&! i
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The adducts of the p i nventTon can
to opg eptheeti metods thengddicts sew degirepae¢chbyl sontAaimgritlé gsirsdamounts of

n t e pet hods_ the adducts.can. be prepared b
Me it S ERESRalEin il PaBLARI e gt Rk AR sysiem up
to tHeRhéIAR@ kdn¥pekdhure VT tRE ﬁﬁ)@tﬂ&eetu%lfemr@r%tdtillﬂﬁ%tsaih'cgﬂﬂigoﬁé éd@%‘fo obtain a

heating the systemup to tenperature o
complgglymekenasidaetd mai nt ai ni ng said conditions so as to

obtain a .conpletely nolten adduct.. The.said.nolten, . .
The S gkl 1 RTER Ben bt afin f aiis redie sdiehmidsgble wit
and blfentioaNlySifitrbiceit whd Ainal3GhenBIRMA thAdonvactiRe e Ai@udttwiB'gh inert cooling

. finally quenched by contacting the adduct with an
liquid ﬁ}@rqbyd&gqlmng the sojgifigaticnerfdhsadstyctain spstantinldy spherical particles. The

..ol idificati f_the adduct.dn substantially. . . .
hqul?p‘he‘?l}nggl tﬁ% ar(?i[egl %CISQuctr}?eemlufsaJﬁ? qcapﬁgw% ﬁlq{uﬁenwgﬁng}? with and
chenaidllyc ineitstoetis| mbhdredddirn e @@hpld, GlipHatioitdigitle! 6r Wdibhliphatic

and chemcally inert to the_nolten adduct. For
hydrgsagbaars can he psadzasiveell asrstlipgne eily rAlinpetio hydregashang such as vaseline oil
can be used as well as silicone oils.
mﬁrﬁﬁﬁgﬁggkggﬁéafocarbons such as vaseline oil are

An gimritaticel embbdimpniefheraddakt ofnhalnveritivat is\obtAwdacidi saBatin k8I&1 form by
.adduct of the jnvention is obtained in solid in solid |

subjectipgntip, molierhadduet mgntioned Bevecie wERYHROCling Rracesse $Vhendbis option is
b IPRPRAeFIOh] Rndd i10hd

P I R 5538 el Rp e B ] Ao clecrron

donar lboopouie] be hentadtedbtrobachnethdrhia thé abdencanof aip et Kaqiipdilaght. After

.be.contacted to,each other, in the absence of an inert
havifl RO i SR Bt SO oMo HeroFLGnhe rEoBadlftiees that are
commrcally 2%Rfable, NMnO B9 Rnldhrvs e }ﬁfvintghﬁrr@(aﬁﬂﬁé sHeBkC E§ 1 Nhse rapid
.are comercially available, in-an environment having
solidifggapen af theepasticlésoWha sotdenvirosmentagrndcomprise a cold liquid or gas. In a

preferred aspect the adduct is sprayed in a cold liquid environment and more preferably in a

cold liquid hydrocarbon.

Yet another method, which is preferred, for the preparation of the solid adducts of the invention
comprises contacting the LB or ROH compound with a preformed solid MgCL(ROH), or
MgCly(LB), adduct respectively. Preferably, the adduct is formed by contacting the LB
compound with the desired amounts of MgCl2(ROH)r, adduct. The said contact can be carried

out in liquid hydrocarbon medium under stirring conditions. It is also possible to add the LB
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solidification of the particles. The cold environnent

can conprise a cold liquid or gas. In a preferred
w@spens47the adduct is sprayed in a cold |iqui dPCT/EP2003/013818

envi ronnent and nore preferably in a cold liquid

hydr gcar bon. Yet another method, which is preferred,
comP?Hndtlﬁé VBP R, PRthpEticyl hrd-y ) Jogp serstee e desieribedbin WO98/44009. It

ri 1| e

has meéfﬁggdvga;e FEQIRY W88 SofRIhAS %@ﬁ)l@ toL%l (ﬁg'%mpound with
Mg(}ip:(ﬂl(nﬂ)mraddm&gtaspmally MgemeE@cH)m, déﬁmga@wp E;tai't f Q1308 in which

ﬁ@&ﬁ’? 1actln the LB _co und with the desire
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r [

GRSl Ll W o BACO SR B s i
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G T T T e b b2 S i
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conpound uct's,
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art.of the alc has been renoved by physi cal (for
subs AL MO R i 1 PRt PEHFES BRvIbE R EHfocgpveen the grater
dﬁﬁaiemh@la | fbr 1IdWGSRaf e nd their
o pr epar at |(%Irﬁl aref descri beglajfz@?&kexan%?‘%g#%hggg%%s t he
As e?iéllaél@éﬁbOV[@aMm@Wamm b@nleﬂ)(flthﬂiﬁnhsthtyeﬁtebﬁthemdéuct%d high levels

of it glﬁ%@f %%Fef%?f?ﬁ g d]?xacf o I ﬁthag %gtgées ?l\t/llﬁg gqrgrol the water content of
the rBadtdnksC ¥ AL Wik, taﬁ@la%o IcBrtdih R AU Q]Eéﬁcﬁtafé’lﬁ%ﬁ’l @gﬁb@{dgf@%d tend to

cat al yst conponents for the polynerizati
incogpREpty Watgrinthegtarcture rAs dresuja sf- tbehwmer pwitgntref theatdctants is relatively
the term ubs antl heri
high 0 S Tuaat el M R P s B At Ve i % g g been addea

as akmepame Rotnpencdt. b ais fo@%@n@(ﬁlﬁhé of I@Wé ﬁeﬁb' %lfatélocdﬁfent in solids or
| ower than 1.5 and Ereferabl | ower t .

fluidg 2i5 welh Kepveb B\ ibe ajihiThe waker epitantyin BégCnsambe 1f¢reexample lowered by
t ct vel S

g ot AT i CRBeRANNT Sy Hoseh Bl WY BicBmeSind b rreactive

towauiseWatbr A ammarrq:lle tah@reant @ﬁHc:D BAEBE usdd tol ldmok € ke o MgCla.

and al so certain ROH al cohol are
Wa“ﬁ qfiﬂﬁ‘? &’ H@‘% &% Bpremnoyd by aadousdectniguey pishas élsmﬁittmn ar rby allowing
the ﬁlf‘@é fo Rb&HE Y E&ltadlf\%’rlﬁl Elﬁﬁ“ﬂn&es hc:aé%bf@&mﬁ Olgz 25 molecular

the reactants 1s relatively
sievasay cont ai n an undesi red anount of water even |f it
t bee as a separate corrponent Means for

h
As e oS PTG AgUiEs Py G HESARENSIY SFACCEns PreBEmharsolatalys
comﬁl\%lﬁhtg %ﬁﬁ@%(y}ﬁlnleni‘a'ﬁ@%f bﬂ:ﬁh!:1 Tnels (led cl_ﬂﬁ/éf’\@ot‘@ x?tgtcgrpf)e btained

can e for exanp e | owere
by cmﬁnatheradgwts efihe maeoti@swih cdnylpaﬂm‘ds of trmsuttonwnétbls delonging to

d
one BB SPBboUY s RRE GRaPE 4o B GE TERF diblres wlements (now
notatidn. mﬂ(&%l@ansﬂi\f}ﬁtn?é’talfcb é)taht uf ?é?expé?i z{rg ﬂ%ﬁ%o %&fnnpounds

various tech nlques su |on or
of formalef Ti(PB»Xy-0 ibedoele ni is @mpracd bmhv&tehns(),lhmd angess the Valence of

tltam‘ﬁl%o 3@15 Fflafo%eﬁc’ %’& R Em Vﬁy radlcajlchlavglsé ln% lE)Jon atoms or a COR group.

Among them, particularly preferred are titanium compounds having at least one Ti-halogen

;—

bond such as titanium tetrahalides or halogenalcoholates. Preferred specific titanium

compounds are TiCls, TiCls, Ti(OBu)4, Ti(OBu)Cls, Ti(OBu)2Clz, Ti(OBu)sCL. Preferably
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sieves. As nentioned above these adducts can be

advant ageously used in the preparation of catalyst
weowpossnt s for the pol ymerization of ol efi ns. PANEPDA}/G3818

cat al yst conponents can be obtained by contacting the

adducts of the invention with conpounds of transition

the congacaissaprisdentbngpspendingde gfiduch i clhhdneeBeralind (s thep dhe so
of . t [
obtauﬁe&tg&flg% S hegg%ﬁ tq %tg Illg(ﬁdl Qi tta"%lrt’rhgteﬂﬂf eglt\gg‘?(ﬁio% OMBWs. After
that tBeekécgs! bﬂﬂ‘i@h 21 ﬁnﬂfvl’e& dtnarﬂ@e bdlidaguinpronentnip aesotsred oThe treatment
formula Ti (OR)"XY_" in which n is conprised between
with aﬁ@w cay bes ceiedyarense OF MePt HARY Sxm%hﬂ%ﬂdo@wean%lso a

sterow 6‘[}%&% hﬁd{g ?cﬁlllepdﬁﬁk{' | Cuﬁl&dlq?/rt%?e ysg Esglﬁponent in

ordert td Afuke i @wﬂmpmﬂﬁc hae ﬁlgrc&mcﬂl(&asf the $1e'Etroh adhmge rean be done
ond such as titaniumtetrahalides

simularicaun s hoo FeAC R DAETE RIS OYJBRIAY FEIRGUP AP fhe adduct. As a

resulf BF 3 Qg%fg{ &?Q(l%%f‘s@fg}érg% %PMMAEIV%%4 0sied on the

catal{}KE'BbﬁlBBﬁ)é}iB/ 4l 8lkBtrori Henor aptrpotnd eancbrr saneedasp of dtfgerent from, the

suspendi ng.the adduct_in cold Ti Cl ener aII
LB comppupdyaesiipned gbaye e %%@?%I?lg‘/ ?"%e%‘éa% il 1% st pigees. and

d r
ket FRho By, alPn i SRELR b St 2@852%3%&&@&3“ v the
use ofdp@pdiethets offomadaipr ed. The treatment with Ti Cl4 can
be carried out one or nore tinmes. As nentioned above,
al so a steronodul ating el ectron donor conpound can be
added to the solid catal yst conmponent in order to
make it stereospeci f| C. Thtia i ntroduction of the
el ectron donor can R do si mul taneously with the
reacti on between tRansp&i-6® et al conmpound and the
adduct. As a resulthNgf this confict the electron
donor conpound no ey ns deposited on the
cat al yst conponent. ectron donor conpound can
be sanme as, or different from the LB conpound
nment i oned above and is generally selected fromesters,

whef R RO S sanfr diff d FNGSd ateh )@?%gteh%‘i‘llﬁ%ar @lsoranched Ci-Cis

mentioned above, exce ent result ave been oRHau ned
hydmcztrhort p@eupsismichfcai abodioah vae or aforé oyl Sa'u(:‘duyesR Ps, equal

ORIV (1), RII V R I E[é(hgg and Rl 1
or diffoeens 4B 3 AT SFOPYCRa o ¥ &38?{ O ErRE grovps cqua
or dﬁ?&&ﬁ% Gh et Bt h|ep WK OGRS B MaHRS WRERxEEA tBMSBey @it be

nore cyclic structures; Rl groups, equal
hydrogen each of R'to R groups can contain heteroatoms selected from halogens, N, O,

S and Si.
Preferably, R V is a 1-6 carbon atom alkyl radical and more particularly a methyl while the

R™ radicals are preferably hydrogen. Moreover, when R' is methyl, ethyl, propyl, or
isopropyl, R" can be ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, isopentyl, 2-
ethylhexyl, cyclopentyl, cyclohexyl, methylcyclohexyl, phenyl or benzyl; when R' is
hydrogen, R" can be ethyl, butyl, sec-butyl, tert-butyl, 2-ethylhexyl, cyclohexylethyl,
diphenylmethyl, p-chlorophenyl, 1-naphthyl, 1-decahydronaphthyl; R and R" can also be
the same and can be ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, neopentyl, phenyl,
benzyl, cyclohexyl, cyclopentyl.



or different fromeach other, are hydrogen or Cl-C s
hydr ocar bon groups; Rlv groups equal or different

wo cnopgeh ot her, have the sane neani ng of RI|PCEEKR®PE/013818
that they cannot be hydrogen; each of Rl to Rv

&{oups can _contain heterogatons sel ected from hal ogens,
Specifjc egamplss gf gthefs, thsrcan de gV 3ntagepysly ysed pekideat-prrthitheryl)1.3-

el oy SPor O T L A By 2
sec-biRlyl-l S-digtelholxypeplnd,, progpiphexydil,3-dismhaxyptopaid,| 2grheby-1,3-
I T AP
. i
T N T M-

(p-chlazbpheyi)yll,3-didacthdxyipropand, , 2-¢diphanlybwgth@dd-fiy3-dimethoxypropane, 2(1-

di ph hyl , p-chl h [, 1- hyl
RN R L R g N T T TG
deca@g?otr@gfgtthgﬁ-’1%—@%%@11&9@@8%%;3@1&9@5’&3@?&5%91,?lﬁlﬂ@ﬁhltﬁdipropane,

neopent benzyl , “cycl ohexyl,
2,2-dgyelohpeitlyd-dintet M@ ypapane) SY7-dietiBCT, EPa00iqp8Pase, 2,2-dipropyl-
Speci fic exanples of ethers_ that_ can be advantageous

13- RRROR e 2. ( 22St ek 19288 SR Roxy pr opgRietiL3-

iethgxy yl - 1o% dicgabhaxiar RaaReh : 2,2-dipropyl-1,3-
eofs ARG Lo BEIeb oo e Sopropne,  2.2-dprny
dietherypropeng) - 1, 3- i, 2rditiwodylps-dpshmesypropane, 2-methyl-2-ethyl-1,3-

. 2-cycl ohexyl ; 1, 3- di,nmet hgxypr,0 e, 2-phenyl-1, 3-
dimefoRERBE R AR 3T - O ST PHPRE hos b eyt 1.-
dimegio‘(i(gﬁ%hmﬂe, @%ﬂétﬁﬁtingé&@[@ Padighethoxypropane, 2-methyl-2-cyclohexyl-1,3-

- - p - ,

enyl et hyl) 3-di met hoxypr opane, )
dimethoxgpropaniep h e yinethil;PymethdcydlohskHokeyipthpeypropane,  2,2-bis(p-

bGP OB o TELIRIALEARNG 3 gpponproane, 22

bis(ZEk?IéI&lBﬁléﬂl%%ﬁ;ﬁHﬂiﬁdtWWp@ﬂ@ne, 2-methyl-2-isobutyl-1,3-
~ 2(p-fluorop eni/TI )-1, 3-di net hox§pr opane, 2(1- )
dimeghsapiparisn apht hyiehyl-2- G-ethepnbslfndspethexypropane,  2,2-bis(2-

BB B O A BB rropre, 2

meth?1-2-sbpedyy-l ;3 didrethoxgplopaygr dh2-déisotityd-1g3dimgihidxypropane, 2,2-
.1, 3-di net hoxypr opane, ) ) .
diphenyp-1ef-$ipefiroxyprepansret RoxyiBruyhhe, dimetofyRioRgie: 1, 3-isopropyl-2-
0 -hi -1,3-dimeth \
cyclcgi’egﬁyg??yy@ﬁ%gg%?%op?eg_ di %m,gt 1%@‘2 cg?%egglnné?thyl) 1,3-dime O).(ypropane
2,2-Risdbuti/lpl,dplydthdx ypropanet haydirsolpeyle] ,3-dibutoxypropane, 2-isobutyl-2-

1sopép§léﬂh%%¢) égﬁégr{e?t.{]f-)é}/-ggc%u%{)ff,3-%_inrlrgtto>r(]¥plr61§£n%,t hz\,/i—alltegt_—butyl-
& opar! WY Hintopnthies- 2-iso-propyl-2-i tyl-
1,3 %m%%ﬁ%}}»ro%m%,e%}hn%o%n%gﬁ% REXSRS:SBAMNe, 2-iso-propyl-2-isopenty

i met hoxypropane,
1,3-dmethoRrypropansh e ny R-pheBylel-batziib k.§ phmptengpropane, 2-cyclohexyl-2-
-met hyl - 2-cycl ghexyl -1, 3- di met hoxypr opane,

Cwﬂéﬁﬁﬁ?ﬁéﬁdéﬁ%é¥ﬂﬁﬁ Fﬁﬁ@?yl-l,sjdinethoxypropane,
FurtRergiol, péliculahl QFTakanytt die 113 AidthdrebhmplaqEgne,

2,2-bi 5(2-phenyl ethyl)-1, 3-di net hoxypr opane, 2,2

bi s(2-cycl ohexyl et hyl ) -1, 3- di net hoxypr opane,

2-met hyl - 2-i sobutyl -1, 3- di net hoxypr opane,

2-nmet hyl - 2- (2- et hyl hexyl ) -1, 3- di net hoxypr opane,

2, 2- bi s(2-



et hyl hexyl ) -
1, 3-di net hoxypr opane, 2, 2- bi s( p- net hyl phenyl ) - 1, 3-di net
whoooypsopane, 2- PCT/EP2003/013818
met hyl - 2-i sopropyl - 1, 3- di net hoxypr opane,
2, 2- dllsobutyl 1, 3-di met hoxypr opane, 2, 2-
RY dlphen dlnethoxypropane
2, 2-di iy, 3- di net hoxypr opane, 2-isopropyl -
% 3- di met hoxypr opane,
kY1 net hyl ) - 1, 3- di net hoxypr opane,
-1, 3-di et hoxypr opane,
obutyl 1, 3-di but oxypr opane, 2-isobutyl -
?aalnetoxypropane
-bQ yl -1, 3-di net oxypr opane,
rt>put yl - 1, 3-di net hoxypr opane,
RV 2,2 dippeBpent yl - 1, 3- di met hoxypr opane,
2-1so-propyl -2-isopentyl - 1, 3-di net hoxypr opane,
2- phenyl - 2- benzyl - 1, 3- di met oxypr opane, 2-cycl ohexyl -
T cycl ohexyl net hyl -1, 3- di net hoxypr opane. Furt her nore,
( )particularly preferred are the 1, 3-diethers of fornula

whe%: t:h% ra(ﬁca\{pR‘gOQ@ Ol‘gé%% @#ﬁé@(&%fﬁ%ﬁ%%%% };I?é t]ilehléa 1ca s R™ and

RY Itaélstals,abcslaRbr 'diffierost tohench ajtﬂmrnmmeltgteﬁxﬁdnﬁl the gralpo¥ensisting of

d R d | |
hyciff SRt BrRah GiiaR E- G os alsb visaks Gvarios Dpnsbids Ca-Cao
B € Sl A S RS S L e o0
RY ré@'léflllﬁ) aihlk'w bm@@d@ @a@h gther ‘(G?fo@ﬁ@oadldmeql tycdio dtr@dtufsd psaturated or
| | Rv d |
AR B BB S b S B

halogénsUgrefi &3y C$ aﬁdJFaCﬁonodlkyl lr'élﬁé’etlé" rlﬁ%ﬁdor b?ﬂ{c'hg@%3 @zo cycloalkyl,
substituted with Wradicals sélected f ron1t e 3

Ce-Cop iyl §1iGrg abiraryl ﬁgd Sg&m arafeyd fasticels; aitiradioals R, aﬁﬂK‘féomonauy

consl g 878 e S R GRS SP s SR o,

Preferablycialtse 1,3 aliethérs dif CaxtrmlBVT)amd (RYhil eRRRaidaYs are hydrogen, and
ontai ni ng one or nore heteroatons as substitutes for

all ﬂe%Bbofﬁd&a?swrarra@téﬁl Alerpgyeropretiaricularby efeémﬂ.d the 1,Brdidtleers of
form%laiﬂ? 'nfgvﬂgc?lgw%fo&ﬁng%%}élfﬁ?e Ig\l }aéi?‘%?st :%I Ibz)n gcho Ceg{:?lgg%hpr to form one

or nmaet hgﬂdenMdr eeliersfruaiueesp pfetfdarﬁlblbfafelnyerﬁé ediohglly iitituted by R
diethers of formula (11) in which two or nore of

rmh%%hEﬁVCP dpeefeedire thesompoupds ifermyekED: t o f or m one
or nore condensed cyclic structures, preferably
benzeni c, optionally substituted by Rv'

}N_'I\J_I\)I\)B/



radi cals. Especially preferred are the conpounds of
formula (I111): 7 WD 2004/ 054711 PCT/ EP2003/ 013818 RV
wo 2¥esRI1 1 Rvi ORVI RIIT ORIV ORV RWED RAUT/RPI903/013818
RIIl R RVI (~) where the Rvl radicals equal or
di fferent are hydrogen; hal ogens, preferably d and F
@vi C20 mpVikyl radicals, linear or branched; C3-C20
Kyl , C6-C20 aryl, C7-C20 alkylaryl and C7-C20
radi cdlS, optionally containing one or nore
RVi-het/q psRSke| ectRA fromthe group consisting of N,
2 [ d é ns, in particular d and F, as
subs A c on or hydrogen atons, or both;
t he gdls RIIl and R' are as defined above for
Speci fic exanpl es of conpounds conpri sed
L)y —&aB111) are:
ymethyl ) - cycl opent adi ene;
ypetnyl)-2, 3,4, 5-
opent adi ene;
1R bi s(met hoxynet hyl) -2, 3, 4, 5-t et raphenyl cycl opent ad
ene;
1, 1- bi s(met hoxymet hyl ) -2, 3,4, 5-tetrafl uorocycl opent ad
ene; 1, 1-bi s(methoxynethyl) -3, 4-
(tm) di cycl opentyl cycl opent adi ene; .
wherfel_- :t]iilp Ri Ilrfz g;ltﬁ Egﬁ%gfd? fér)erlltn%gg rﬂ?dro één];' hgio?ggrrlrsf tp?gf)e(x)égﬁrt (fl]lyaltrgd F; G-

- bi. A, i-nd . | and
co drd EATHBITHAY & Byt DU gcEsEs d
C7-Clo draliiyb fadidalso wytiedaily| onthjning dieret mpré hejervetoms selected from the

gfoué :C%ﬁqgétgggﬁh}%g@iy :,:%:a%u:i il}ll%l_g%lésnnﬁ P%{}ngg'ﬂgfe&i :amql F, as substitutes for
carb%rlkJ gf %g%x&‘?ﬁéﬁ)ﬁoﬂh;pﬁg MidicAs 1€ byd RIUQRS as Hefined above for

xynet hyl) - 4- cycl ohexyl i ndene;
formb)aldli Spenificreasmpiss lof Lympoyr@s 8oprised in formulae (II) and (1) are:

t.rifluoropropyl)jndene, 1, 1 . _ i
1>1“21tff1?(1}?§%/ﬂ‘8§’9’ﬁéﬁ>ﬁﬂp?@t?‘??ﬁ’net hyi si |yl Phddgethpxymethy)-2,3.4,5
tetraflefiyAYBlopERtYATBALY |1L1‘-gisélﬁétﬁd)4§’ﬁfeﬂ{§¢)tily J4i neteaphenylcyclopentadiene;

1, 1-bi's(met hoxynet hyl ) -4, 7- di net hy] - .

1,1 -bﬁﬂﬁwﬁm?cymthy@l%al,|4&-Wﬁgﬂ@qrocyclopentadlene; 1,1-bis(methoxymethyl)-3,4-

. 1, 1-bi.s th net hyl ).-.7 [ N B ER -
o TR YL AR 1 bimotonmetd
2,3-dimbtililiademt hoxy mef1ikinethdxyaRugbyd,b poereaahydroindene; 1,1-
~ 1, 1-bi s( et hox nethyl)-?-cyc]ohexyl!ndeneb_ h vid 7
bls(rmgthome(thaéi-ﬂé@ﬁé@t@u}mﬂ@?i _but yI i ndenksbis(methoxymethyl)-4,

dimethylindene; 1,1-bis(methoxymethyl)-3,6-dimethylindene; 1,1-bis(methoxymethyl)-4-

phenylindene; 1,1-bis(methoxymethyl)-4-phenyl-2-methylindene; 1,1-
bis(methoxymethyl)-4-cyclohexylindene; 1,1-bis(methoxymethyl)-7-(3,3,3-
trifluoropropyl)indene; 1,1-bis(methoxymethyl)-7-trimethyisilylindene; 1,1-
bis(methoxymethyl)-7-trifluoromethylindene; 1,1-bis(methoxymethyl)-4,7-dimethyl-
4,5,6,7-tetrahydroindene; 1,1-bis(methoxymethyl)-7-methylindene; 1,1-
bis(methoxymethyl)-7-cyclopenthylindene; 1,1-bis(methoxymethy!)-7-isopropylindene;
1,1-bis(methoxymethyl)-7-cyclohexylindene; 1,1-bis(methoxymethyl)-7-tert-butylindene;

1,1-bis(methoxymethyl)-7-tert-butyl-2-methylindene; 1,1-bis(methoxymethyl)-7-
phenylindene;  1,1-bis(methoxymethyl)-2-phenylindene; 1,1-bis(methoxymethyl)-1H-

8



1, 1- bi s(met hoxynmet hyl )-7-tert-butyl - 2- net hyl i ndene;
1, 1- bi s( et hoxynet hyl ) - 7- phenyl i ndene;

wa 24 (et hoxynet hyl ) - 2- phenyl i ndene; PCT/EP2003/013818
1, 1- bi s(nmet hoxynethyl)-1 H 8 WD 2004/ 054711

benf TR ot hoy keINFFRO LT HE RGP silepeielisdencio, o 0.9-

bis(RERORTHORNYIRIE, ) ol JIBKERGR thyl)-2,3,6,7- . 9.9-
e B o (ot N ot Py 5 Saiuthoxymetiyl)-2.3.6 Tigtramethylfluorene; - 9,9
bis(methoxymethyl)-2,3,4,5,6,7-hexafluorofluorene; 9,9-bis(methoxymethyl)-2,3-

ben i BORE Tt noxy e Py PE SRl koo iorener . 9,9-
bis(BetBobjrsé Hﬁwzp;xemgla;;{b?&mr&le,ﬁ, 7- di benzofd §1QfEREH 0 Ryathyl)-1,8-

. bi 3érret hoxynet h -2, 7-di i sopropyl fl uoreéne;
dichiproflysireneyet hoxyHt ethbx gmethypl, bdoftlopergyifinorene; 9,9-

. - b A hyl ) -2, 7-di | |.f ;9,9
bisC e Bl R S bista 107 of P oD atis(methoxymethy-1,2,3,4-
tetraBy@oRligengt hox 4-7 s gt C o )
e.r 9?,9- bill(f% net hoxggﬁ(ﬁﬁt}%ox%mgbh?)il%g’%5!7@’2;82({:0?%‘#9%?%? %l'}g’r e 29
bis(pethoxymeethyd)-4 (ters-bibdiunsetey| ) - 4-t ert - but yl f | uor ene. The

C nent s obt ai hed usi t hese dj ethers
The Ic%[aﬁgsg t%‘bﬂ%gﬁ%ﬁ% 0 ]Eaflnegx%%luls’é]ﬁt ﬁl%iﬁ, at?g%{sf é% fpﬁ asy ?}?WH ‘excellent
propp@iey i terdd of PR 1yRedrlZdiibry actBli! SeRBeSoiicEtytad %?rglh?llg gicglystability

mor phol ogi cal stability even if they were ob
evencib {heicveregohtsiaed by sanianting theditaiuanebmpremd, Bddhetltfedicther with

Lowibuors AR ine SOHE RN B OF i Btk i Whisa i romy 0.15 0 1.7
that hinat bdeavia theeobthined bk haahil alealieshditionadtt dddlicts with a higher alcohol

dea%vilﬁhol ation of adducts with a higher alcohol
containVaHe Wod R iiend Geimgtbound énanypiiepistipd dnigrrretationy it is believed
that e ' hat | 00, ad.t,q l,eved that th .

ot SREBICRcE T S ROBRAIHh, e adaBePBh I fVgprlqf, poseibly partally
dealgotokatrd, ects itp eschi Divgy et theainketactibpad fabd eleafres] domsitdnipdund with

uch a.. t the interaction of the el ectron donor
the Oﬁlfﬁ‘ﬁfilﬁﬁﬁ‘g?%ﬁst ‘{Rﬁ? trlalyttivampepd bpearessmots eifestivec at al yst
SuitabREIRRAL dRBEO Y8 estild LR o aci
" donors are al siggt%1 tlwégotglglgg{ﬁ gﬁg aﬁ?ye‘lﬁggs{)gﬁlgﬁ%% k E)%)%:Qr@?xyhc acids

suchpas| {pe saxbpld esteracifdisenzeiag phthslid, analexiamglugarizs et Su@finic acid are -
henzgi c hthal.ic, .malonic, glutaric¢ and succinic acid )
prete B Sp AP S Slog afbph bDR UG, Gatabni ligalate, din-
octylphthatbte] Rl abediispropPaRindleP HitiB1208. didciiexyl-succi -
oct yl pht haili'%t e, di g%hiﬁl 2, 2- o?lpi s%opir'opill s}gﬂécc(lghr%%’les,uccmate’ othyl
benzegte ~ethopy etbplylsnetrsscy| - succi nate, ethyl - benzoate

e S0k AT Y ROBEREE, pT0E oSSBT S, v o i

magresispeinprided h@wesfaRA@Rd yppconpri sed between 1:4 and
1. 20. Preferably, the particles of the solid catal yst

Prefegabbp o npartiplssy efs thes selit icatalypt sompohaud havorubsthatipfly spherical
o 5L 895EL, A SPRRE D120 81 508 e e
substengiiuh splichioslenpphology e Mednt s pArdtle® hAAEYE 95tid B&ween the greater
and s%'xraﬁgrt a?cgs equal to or lower than 1.5 and preferably lower than 1.3.

The solid catalyst components according to the present invention show a surface area (by
B.E.T. method) generally between 10 and 500 mz/g and preferably between 20 and 350 mz/g,
and a total porosity (by B.E.T. method) higher than 0.15 cm3/g preferably between 0.2 and 0.6

cm’/ 2.



and smaller axis equal to or lower than 1.5 and
preferably lower than 1.3. The solid catalyst
weopossnt s according to the present inventi onPGHBR2083/013818

surface area (by B.E. T. nethod) generally between 10
and 500 n®/

The catﬁbrstéorrwparn%gﬂg@ fé@lﬁref B Egtf?ﬂtys'ﬁi?rﬁﬁayglgﬁ%aﬁ%(t)lﬁgﬁphwleﬁns

Cr3 o PR TR s S RGO el Hnfing A0 Subh Wekns, by

reactiof of &tertacnwﬁhtorrgmoercnnmamaisyrs patitwar Akelkpldopipenndsathoalkyl-Al
of al pha-ol wher R i.s hydrogen or

compayef 66 ArGHOPAATeT HATIEHe! BFIH of Bty gspogges such s for

examp LRAGAEM 8 lﬁﬁmﬁﬁpﬁﬁi‘ér%b%ﬂd&mn@ﬁlﬁﬁntm% bﬁ@fﬁ?&ﬁﬂﬂ& itf-n-hexylaluminum,

Bartic conmpounds. The al kyl conpound
tn—n-oaylphmﬁﬁmmb Ity ic mbsne possitdacfot hee ta]rkrymlminum Uradidesm alkylaluminum

hydrids DoBBYT Su%ﬁmagirf&fl){ctﬂp éﬁsng‘erﬁ\/ 'rﬁﬁﬂ?h 4"AREGEL optionally in

mlxtrIrE Ivv1 sg.ﬁ?(tl‘rlaﬁéy}‘%ﬂﬁ'ﬁﬁm c&rﬁborﬁrd@Ct ylalumnum It is also
'e to dse al kyl al um num hal i des, al kyl al um num

The mwﬂrratdms higherthiay [ ahd) i mmgﬁml‘mﬂ bﬂﬁ“@els 26 arech8Ms

In 04 (56 DA SRR PCBHSOURRIE, o ol 1P 5 g pbe pidbsfene and
-bthr'xeg I%ﬁ reléc%ﬂ dbnéNEbriSoudl8 TEft&nhlY dSRAPHhRE Eah BeWBE Bardd or different

I'n the case of the stereoregul ar
from rthé ymapwmlt wsed asfinterol dbherscanuchused inothe oxepagsitien of the catalysts

oA S0 S SR FRROET e
phthzflit@ Wh& ReteGRAIBORIS W&aﬁ? selRtied fidkn GRNen€ asnpaimds edntaining at

he preparation of e gatalysts disclosed above.
leastar$1-6&¢g]en1{, h@vmgt}@(fngnulagﬂ&b SIOR ), vdeisra agfl bare integer from 0 to 2, ¢

rbo 1a hal
s an ledkF ar i P e B BED i £ SR p VL AR By B8t o e
radic818 MRQUIN OIS cHBGH atbils %r@dulaﬂyQﬁSiErréd ﬁb-tl@%ﬂmamk;onip&umdsgn whichais -
the formul a RalRb2Si ( OR3),c

>, Where_ a and r
L,b fsrlomin 2t ot Ipast @ne 0§ Rarind jit dtarledtedofipm *trenog @ﬁ’m fecidaift or eyl
grouélsf\yﬁl-r g)l 0 dc%{:bé 2ioms %%1R?1§q (5?%10%[ 1 8110'&5' m g{r@m}yl Sxamples

of psrueﬁ er @ﬁsier&fcb t dikcosi | Icﬁﬁrlpoumdmoualds |nneth§h¢}«:10haxy1¢1memoxysﬂane

is 1, ¢ is 2, at and
ooy 00T Bl g B G
Mordbved. afe 1ar mﬁﬁﬁﬁh@ﬁﬂcﬁ?cdﬁpcﬁn@ 1 Rich! 43¢0, 81®YPR? isha branched

parti Exanpl es of such preferred silicon
a]kylcmmpduzrlkiﬁ SHOWP :meitlhyils ayatlhyd Hesayipdiésd tshaxgrsferisd silicon compounds are

cyclcg{@ﬂq olt }?clkgiytsrgqr}gx It{z}gggglp@gﬁréane and thexyltrimethoxysilane.

Also%hé Y ‘3' A8885 Wa%hﬁ‘%ﬁ@ﬁ?é&%hil? ABscribAP FRRNMEBS candeCusdll 89 external donor.
preferred the srlicon conpounds in which ais 0, cis

HowgyerHa the case Bradicthers araihsed|as arteroglodonatsk ihe uge efipn @ﬁ@mﬂgionor can

be ataldeot e R Ty AL FE AP NESy Pt et fien

As prevbda%w mamare& hsRipoadies éNte tdvextdd dddratdi@isysitdiaddetherefrom find
he 3 diethers having the previously described

applfcgin(mglla thegprdggssgs;,éqj the (eopadymerization of olefins of formula CH,=CHR in

which R 1s hydrogen or a hydrocarbon radical having 1-12 carbon atoms.

The catalysts of the invention can be used in any of the olefin polymerization processes known
in the art. They can be used for example in shurry polymerization using as diluent an inert

hydrocarbon solvent or bulk polymerization using the liquid monomer (for example propylene)
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However, in the case 1,3-diethers are used as interna
donors, the use of an external donor can be avoi ded,
w@goothpt7st er eospeci ficity of the catal yst is aPCEEPR003/013818
sufficiently hi gh. As previously indicated the
conponent he i nvention and cat al ysts_obt ai ned
as %rﬁgﬁlé’f“r‘% oreox g, theX AR AlSO bR UsHbINing Pelysssizatinn praeess carried
out bRk
B s T R
T heroban@@msaeomuy Tirsied autalt ysnmrafretdfdiann2e ns wm; dfeferably of

of the.olefin polynerization processes
ﬁo“E a‘}hg& ﬂéﬂ’ ol te%# %E“etﬁ]ysqé‘a 1 gas-nbp P ep§rating pressure is
gen&blgs: rBstARnY 0B bt PP ?ﬁf 19 BetGEln 3N 2hge§ tMP?hIn the bulk

ocarbon sol vent or Bu pol ynmeri zation usin
po WWB‘@DWQ operatiog presexanptaepily pyetvena)l antios WPa preferably between
15%5%01618@,54711 PCT/ EP2003/ 013818 as a reacti on nmedi um
& they can also be used in the polynerization

ThePead R3S of A ifenticH brd Perd %eﬁh@&epfég elhioy 'anl%o d rﬁ‘{é@ & polyolefin

more fluidized or nechani cal | t e react/ors.
prodpis. Ppcifiressammldscf theolgbnie malwtyers:whlch@dn betprapared are: h1gh density

TGS Sl O, AT PUELD R L o A

hongpslykasend bepodaseatdMahPERSHHA %1;5}&-019&{&%@) g/ 3b1?t Y68k atoms;

0.1 and 10 MPa, preferably between 1 and

linegy Jpw deﬁ@%ﬁ@ﬁ’ﬁhﬂ?ﬂ%rﬂﬁ@@% baving ardgnz'ptyebwr thang.940 g/cc) and very

ow SRR AR By AR, BEERE. S8 Ry B 020

g/ccumdf 880 d/ai) coistpiag iof Golﬁl}bﬁéi@ﬁlf dHRNER wikth &Q’J df%&fa h@ha—oleﬁns having
?gﬁ%t Speci fi c exanpl es of the ol efinic pol

yne
&alfboeélt%% payiag aaﬁele cRpight efendistderivet figinethe ethylene higher

thangg’%?%ﬁ‘gﬁn%'?c’g? ﬁ’%{lﬁw g ¢ ﬁa'él r%pglpgﬁgﬁgegs gﬁdoropy?ene and ethylene

and/copibbyatphsolefinehdwihgen eombitof ainfih derdbedfl ks phepyidnd hishéthan 85%
car,bon a ons, _linear |ow density polyethyl enes

by W& rhgf Bromeises agd |-Swispe having @ matny pﬁul)ltsaiﬁdwed from 1-
buted& rl%}é)mph@éﬁ ganséd Y and 4t me%dﬁ&% g%{c\/%f? Cym%r% comprising a

having a density |
crystallglg ®01;/pmpyleuo nwirst atndgpncaﬂnotrpmmb phae %omﬁnﬁhﬁl Yoendt bhpropylene

ns having from 3 to 12 carbon

Wlth eaﬁge’f%@ﬂgﬂﬂﬁ‘r %‘Fntent of units derived fromthe
The ﬁilf(an@g’l@(aﬁip@é%%e gﬁ/é}?ﬁ iffutel 5 h@%'l{impﬂfex ﬁﬁ%ﬁlhﬁ%ﬁs

and crystalline copolyners of propylene and ene
Qmmma ol efins having a content of units

ARY f 0 ne hi gher than 85% by weight;

Mg@lﬁ t%q'o aiéons (P %ene and 1-butene having a content
The ethant)ah GRORT éotesht hfeQiRtekmind VRIGC GRITNG Sed between 1

and 40% by wei ght; heterophasic copol yners conpri sing
Q_“é._'lﬂﬂ&t_(ﬁﬁl_ne pol ypr opyl ene rratri x and an am)r phous

o | ene.

2.5 IR Rl Wt Sl OB S T o e e ringt it s o 30 mimutes,

then dieamhltm vedseogled @6 25 hid afsd B8 EinARE tHAhsdigblé bBlyinet R8s filtered.

i nventign itself.
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 ( %).

EXAMPLES

General procedure for the preparation of MgClLe(EtOH)m adducts
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CHARACTERI ZATI ON Det erm nati on of al cohol content The
et hanol and ROH content are determ ned via GC

wapahpsi’st  Determination of X. 1. 2.5 g of pol BCEEP2483/€13818
di ssolved in 250 m of o-xylene under stirring at 135C

for 30 m , .ih | ut| led to 25C
An el e iorepBeoidih MESEP P EsP yoe prapsssd acoording fo the
metdd §&EA6kd inT&e2 LESIYP 4 B 69 Y | QRS SRR @Eex}e gﬁ{eegd of 10,000.

nitrogen fl ow and the residue
Each of dlext epavifire Mgt o(&OfDA hddecto feppeibdtih eatpel1ysmr ugdco prepare the

then,. by.difference the xylene insoluyble fraction ( )
addugfs °%$8§K/fﬂ¥ﬁ'§lor’eé”ﬁé? élileinfGE%raﬁ ﬁ)é( fubrecting to thpymahdedeohwiation an

aliqidl GF A E @ mi@deitelcidal M . :
I BTt mggtolda M P2 O kilcr. The themal dealcoholation

was reagragis pirteatoindeasivg GhrBp&a@EAHEGH ¥hso 1BeTanad @reefingi iAdnitrogen
to t met hod, described in ex-2 of USP 4,6 399, 054 but
curnggl bGP s, G o4 TR n DI b RG6OPIaTEch of t he
GenSPRAGrkh £rales bt I\ IC s reported in table 1 and
O e oA

used to prepare of the invention, were
Into tah& - jglasp agastpr.byurgech jreibt ditrggeno etihippedhivittlen heohatial istifter and a

therfie Bt ;BB o ARATGRS hiiead s Hodueed oemaicmpgrature. While
stirriWAS 1803 61 BcrOphedidal MEEARION),,| KIMET ﬁ%’dig& a (]ro? ({ﬁ"% g 0t general

130C and operating in nitrogéen current unti
procedyie rappeed ohrvigavesd addetl. Aeprain evhoimt dfahd eelektadalsewis Base (not used

. | - epar at | of C2(E . (LB)n
in oGP R T2l o REEPER I Ao or hene dorelyated 6 the sturry, a
roone GuipRpeGre)ihder 3tiFRGNANBC Alingkd. 'R andRelt 8f LERR BRMIEE SEported as
3600 nL of anhydrous hexane were introduced at room
Mg/LB ppdararaipdn teifle |le The spspensien washgated upj itr 3% phientes, dala specific
r.ed accor.di to e general .
temp Mok (e 29 3 5o B NREE HBRAOTET RS B BE TsBing time e
solidofiddubie waelalotved! stidlivigsarBate upetnatage Bquitinis GRsHdAEd SOM Finally the

X s _13-16) dissolved in _300cc of hexane is slowy
Mg@@&@ﬁf&%@l@r‘?’%ﬁ,w%ﬁ‘ﬂd Paohmes b haxeneend yingkdrunder vacuum at

qoecstirring, in 30 mnutes. The amount of Lewis Base is
reported as M/ LB nolar ratio in table 1. The
Prepawatiemef sulidvasalpstaoathoupnt genedd] procudues A.t 0 a specific
t rature (see table 1) and reacted under stirring
Into ?gﬁB g"‘ﬁa’ﬁf’%@d ES&?S[S dracigrecqrnped i @ meshameal stimer andpidampometer,
YBwitAnitey¥RE BR0hi 3G TAM i h 9 9T Shile stirri
purgsi plh_oned off. Finally t%ﬁ%@ygﬁfwgh}é‘; %Pgdgug%hﬂe stirting,
60 g\wd snigrespletoitsicadttnotgseparddaboes eveee adidd dfyedquentdean amount of di-

isobu\f}?h%ltﬁﬁa%t corf"eos%c')nding to 0,125 moles per mole of Mg, were added to the

suspension. The temperature was raised to 100°C and maintained for 120 min. Then, the
stirring was discontinued, the solid product was allowed to settle at 100°C for 15 minutes and
the supernatant liquid was siphoned off.

Once again 1500 mL of fresh TiCls were added on the solid product. The mixture was reacted
at 120°C for 60 min and than the stirring was stopped. The solid product was allowed to settle
at 120°C for 15 min and the supernatant liquid was siphoned off. The solid was washed with
hexene three times at 50°C, three more times at room temperature and finally was dryed
under vacuum at 40°C.

Preparation of solid catalyst component general procedure B.
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Preparation of solid catal yst conponent general

procedure A. Into a 2 L four-necked gl ass reactor,
weeowipped with a mechanical stirrer and a ther POIEPB®D3/013818

purged with nitrogen 1500 nL of Ti Cl4 vvere i ntroduced

and cooled at 0 C Wiile stirrjing

Into 42 ds fapmesker EHass serdiobteapiPEph e Sipoeniad) g da o thermometer,
bse
porsSHIFE BR80T Siche b SRR BBl 1. e s

75 g aflgReoéphetdidnl addirp prepired abdieevtre mpdedaSubsequeadly majagwant of 9,9-
to 100C and. mai nt ai ned

) .or 1 in.. Then h
bis(ragthaxymedyNsRoRanE &eﬁ@qpﬁa%ag tq fieolgolgs B?ro@a%wefv%% were added to
the sﬁ%aeﬁ%rg TR é%%@ﬂaﬁr@@vaélpa%dfté’ nodeC Hh({‘ Hfaﬁﬁalﬁéﬂjfor t60@nin. Then, the

eF Nat ant urd was si phoned off. Once ain 1500
stlmﬁ@_waé. disc@sinudd, Wsalﬂrp&ochlddwds dbw&ddowﬂtlﬁdﬁ é GdfeetlS minwtes and

xture_ was reacted 120C for 60 mn and than the
thesgnfmatal% qwgé"’@tsb%‘ﬁ’é‘fﬂloafghe solid product was allowed to

TherS 300! L (ﬁ{freéﬁ qg(f?fzx%eré- Qd([@drbr@t‘lﬁ@ sbl@ pRARe!. AL diiktukd G4 ebacted at
was sl phone he solid was washed with hexene

110°Chibe0 hiimesd &tan30Cstirting wes stopeedt andghe teactopernled to 65°C; the solid

T T e P
Oncc?é%ﬁﬁ?qy@@m@ of fieh Y@120014/a08t GnlthB S @83/ "ﬁh’b&ﬁl&&re was reacted

four-necked gl ass reactor, equi pped with
at 1 108 fiarfi0omin astlithanghe stndn@wamemd@né ihe repirgeaiedia 65 C the solid

nitro o t
prodygt \’615 owﬁ% ?%seétﬁm fi"t%%n for ?gnlél aéxfl tﬂe § gxls{a% ‘aﬂtr %ﬁ.ﬁ% l@v%? Elﬁﬂoned off.
The MMI\S Wi@BaGed h’éf@éﬁé&hx%@ fifheREORXIC, %&Slﬁqié&ﬁﬁés)at 20bm temperature
amount of 9, 9- bis(net hox%/mst hyl ) fI uor ene

andd:mall)ewp@mrﬁdlgndem@umtﬁ@ (es per nole of My, were
ded t
T L

gené@alspgl.{,@gapé);nued the soI id product was allowed to

settle at 65C for 15 m nutes and t nat
In a Hilije @twé@,vespmgé@qé@t SPEOEFRAITEOD Jit s adR, 7 ] 4F anhydrous

A S BB
of s@lid)mﬂylst&nmpbhmt rvme o doed|irpropylEBaovt ae3 (5Ul.iThe autoclave was
B AR e One (G ST b G TS BT e
werc;,L ?&Qio T‘Nz t&#ﬁ&ﬁﬁ?@w}c{é Adaws 78°@4H ¢ e MRintife af@lthedpolymerization was

e mxture was reacted at 110C for 30 mn
carrmdobut Iaamm temmratmmufmgtwwalsom dsawnanactedhpropeigne vies removed, the

polsGatores 1506 Tied Ahy | GRBOFh BBl RO o fhen weighed
and‘%ﬂe?lg%d%? 'i’l%jdé?éﬁnmaﬂgﬂeoﬁﬁ% Mb MBRIuMEEN GRicH the aliBigeof the catalyst

e tines at 50C, three nore tinmes at room
is cdleripedat ure and finally was dryed under vacuum at

Proé&gpa 595% gé]ymgeneiﬂ%lewt% %&g?‘#ﬁ%ﬁfp&n ﬁﬁgfﬁ%%gl%roﬁexitoorbtained from
general procedure B

In a 4-liter autoclave, purged with nitrogen flow at 70 °C for two hours, 75 ml of anhydrous
hexane containing 600mg of AlEts, and 6 mg of solid catalyst component were introduced
in propylene flow at 30 °C. The autoclave was closed. 1.0 NI 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 two

13



general procedure Aln a 4-liter autoclave, purged
wth nitrogen flowat 70 C for two hours, 75 ml of
wa@niwasous hexane contai ning 760ng of ALEt 3, PGI/EP2003/013818
cycl ohexyl net hyl di net hoxysi | ane and 10 ng of solid
h ca%gelozst conponent were introduced in propylene flow
OUSt GrroppiEed RIRRYLANE VS fgraoved, Hisarplymerswag reggversdoandglied at 70
°C i f L liquid .
g on et Nl it thin Rtightd B o GeliZob g bintpation of
the Mg rédidwees iy wdticisthaactitityeofiid gateystiatdlanate@s carri ed
hi for_ two hours. The non-reacted
ne HNE s?ymer was recovered and

Prebqﬂtl‘%ﬁo%M@d_@@?)Lé pfor three hours and then
yz%ze —for

Wl DAL

wel ghed and ana he determ nation of the My
All thesadiluets Wereviriepdred hecoading b tite glentrae prphakiys tprodedure described
abo cal cul ated. Propyl ene general polynerization procedure

Yor solid catal yst conponent obtained from general
Exafiphaedus Eaill bdnfadsdnl &l PEs@ve, purged with

nitrogen 1Tow a urs, 75 m of
Catalyshpw¢pangtion.nexane cont ai ni ng 600ngy of AlEt3, and 6 ngy

of _spljd catal ysf,component were introduced in
Eactl a0l WS Trdhgtal pCIoHON ke g STl e hiadicor B 4 or B as
repolted 8f tabledr ogen were added and then, under stirring,

1.2 Kg of liquid propylene were fed. The tenperature
Polygesizatiinsed to 70C in five minutes and the

hZzation arried out af thig tenmperature for _

DepatTLHE Bk 30 B3 Biebalo DBl et aesch B Waplen tested in
the polymerizaidreEstRy OB beaR MBS db6VETRH reshikEard ShWEH RIS 2.

recovered and dried at 70 C under vacuum for three

hours and then wei ghed and anal yzed for the

determ nation of the My ﬁ,eﬁiegjﬁes by which the
acttvity of the catalyst i@ culated Fxanmples 1-12
and ari son exanpl es 13-16 | Preparation of MyQ 2
Ex. Ff @{ng)ajdﬁwmemcmimuct S were Sappertemalysis
according to the general prepar ati on procedure
descrji bed above. Ex npl es 7-B1 and conp@r] son
ekarm| esP 32| 3815 Cat{?ﬁ%%oz pr araﬁ? f .(,%c 15@ | LRMe | EtOH/Mg
2 preparefl by fol I'ow ol { e aBhet al "5PepdF 4t | Bigmol | (mol/mol)
1 p'(p,@ed ’§5A Oh3 ag 1hHePoyt i N tall .
Pol y :r)(?_zat on Deperlf ?ng osﬁgdt hg4r02| eﬁa%t 33t9a ysQ’1 1,2
2 Pl epdralion) priogedhr goysed seach scatalyst | ugg thegy |
ES e | n 2 2 M
3 1,2{ 0,15 EA 0,90 25 15,4 5,7 | 33,8 0,1 1,1
4 1,2} 0,15 | Acetone | 2,50 25 152 | 44 | 315 0,1 1,1
5 0,7 0,16 THF 0,77 58 12,7 | 37,1 | 14,9 1,0 0,6
6 0,7 0,16 THF 2,50 50 16,9 | 15,7 | 21,0 0,3 0,6
7 0,71 0,16 THF 1,25 58 13,6 | 29,5 | 17,3 0,7 0,7
8 1,2} 0,15 THF 1,25 58 13,1 | 229 | 27,7 0,6 1,1
9 1,8 0,14 THF 1,25 58 12,0 | 16,4 | 41,0 0,5 1,8
10 1,2 0,15 THF 1,25 50 13,8 | 17,8 | 29,2 0,4 1,1
11 1,8 0,14 THF 2,50 58 12,9 | 4,3 | 43,9 0,1 1,8
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the pol ynerization test A or
results are shown in table 2. Table 1 Ex.
wWORGIA5478y Nt hesi s Condi ti ons Support anal ysi s PCREPHONI/013818
(H20)p MP LB M/LBT M LB EtOH LB/ My EtOH My

_(mol/

inol)

Q)

(\M O/A

T(\/\L@ AV A A

B as descri bed above.

A% Y

ffii

\

?7?

IIniaI\

The

12
13*
14*
15*

16*

32
L5

7%
1
1,0

YsC
e
é%

—|O(OOI\JOJI\)OOH4

251 58 1
, 35,8

, 11,1
6 0,7
7 0,16

3,8.17,
343

3,8.0,1

33,4
1,1

0, 16

8 29,
0 1

,5@ g,

5 0,

: THE 1,
15 THE 1,
, 25 58 13,
1

30 30

433,
7 0, 1
ThiE 02
25 5§

25 598133, |
0 14,

4 41,
2 1@,,34

0,1 1/1

9113
3

D 0, 15
5 THE
50.- 50
3 13,6
22,9
00,5
1,1

A0

15@
0l

Met
0, 77
3659
29,5
4327
1,8
130,6,

’)ﬂﬂ/LL

20&52
15 EA
one-2,5
58 12,7
15,7
17,3
0,6 1,
10 1,2
8 0-14

/|711

2,2
0,7
1,2
1,8

2,2

j)—camjsxauEﬁe@oaxa)!n@Ites818 12 2.2 0, 15 "THE 1,25 58 10,9 17, 3
DIPSA5di6th§] K3 2jiRopra@yls@cina®, 16 - - - 18,8 - 24,0 - 0,7

EA=Fifiyldcetatd, 15 - - - 16,0 - 35,5 - 1,2 15* 1,8 0,14 - -

THF— Tle%aﬁydrofﬁ%an%

1,8 16*

2,2 0,15 -
conpari son exanpl e DI PS= di et hyl
2 3 di i sopropyl succi nate
Tetrahydrofurane Table 2

- -1

2,3 -

50,6 -

e t hyl acetate THF=
al'yst synthesis Catal yst

g%g%g | s fﬁa ﬁ‘/{]ysat (B?il%&rc@ﬁﬁﬁﬁﬁmn:fx ng dughtalyst performances

Bx. Adduct | Preparation Ti Mg Cl LD Yield X.L BDP

of Ex | Procedure | (W) (W1%) Wi%) | (Wi%) | Kgpalgea) | (WE%) (g/em’)
17 1 A 3,6 17,8 61,4 5,0 23,0 97,2 0,432
18 2 | B 3,8 16,8 60,0 8,4 32,0 84,8 0,409
19 3 A 2,8 19,5 65,0 8,4 37,0 96,9 0,420
20 4 A 2,8 19,9 67,7 7,6 38,0 97 0,392
21 5 A 2,6 18,9 64,3 10,3 59,1 97,8 0,431
22 6 A 43 17,8 64,2 2,7 17,3 97,0 0,409
23 7 A 2,7 15,7 54,0 15,1 32,0 97,4 0,451
24 8 A 3,2 19,6 65,0 6,7 65,3 98.4 0,348
25 9 A 2,9 16,8 56,8 12,6 56,1 97,9 0,450
26 6 B 1,6 16,4 53,0 7,3 9,3 94,3 -
27 7 B 2,4 19,3 63,6 7,4 55,2 96,9 0,442
28 10 B 3,7 15,8 55,2 10,6 49,5 92,7 0,410
29 8 B 3,8 15,2 54,4 11,7 66,1 95,6 0,379
30 9 B 4,1 15,0 533 16,1 107,2 97,8 0,445
31 12 B 4,3 14,4 52,7 18,1 107,6 97,6 0,382
32% 13 A 33 56,7 55,1 14,8 10,3 93,2 -
33% 14 A 2,4 20,6 66,1 5,3 25,1 95,8 0,357
34% 15 A 3,2 18,7 63,9 9,9 41,6 97,5 0,436
35% 13 B 2,2 18,9 61,5 3,8 6,4 75,3 -
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of Ex Procedure (W% (W% (W% (W% (Kgpol/gcat)

(W% (g/cnB) 17 1 A 3,6 17,8 61,4 5,0 23,0 97,2
w@?2003854718 2 B 3,8 16,8 60,0 8,4 32,0 84,8 0, 4POI/ERD03013818

A 2,819,5 650 8,4 37,0 96,9 0,420 20 4 A 2,8 19,9

67,7 7.6 38 0 97 0 392 21 5 A 2§ 1n'2:o1

36 | o¥4g q 43B 27 664 4, 316# 8l6al.3’ 7 77 B %2;10 0 458 | -
P
2

55 7 Ao 7451754 0. 97 7 o, 451 8 79352
37% | 1856 ds 0B 7 65,5)’3 98,?& 34875)8’35 o 2 b ?%’,%8 564% 0,408
35+ | 1266 96, 1197, 9 04450 26,6 B 390 160,653 088,93 D, 96,0 | 0,403
R

QA?-??ZRLALQ’LR?B?AR 2 06,0 Q0 442! 28 10
2

@?coau@mwomgm@msg 2 10,6 49,5 92,7 0, 410 29 8 B 3,8 15,
54,4 11,7 66,1 95,6 0,379 30 9 B 4,1 15,0 53,3 16,1
107, 2 97,8 0,445 31 12 B 4,3 14,4 52,7 18,1 107,6
97,6 0,382 32* 13 A 3,3 56,7 55,1 14,8 10,3 93,2 -
33* 14 A 2,4 20,6 66,1 5,3 25,1 95,8 0,357 34* 15 A
3,2 18,7 63,9 9,9 41,6 97,5 0,436 35* 13 B 2,2 18,9
61,5 3,8 6,4 75,3 - 15 WO 2004/ 054711
PCT/ EP2003/ 013818 36* 14 B 6,0 16,4 61,7 11,7 24,1
73,0 - 37* 15 B 5,3 15,6 58,2 7,2 62,3 92,5 0,408 38*
16 B 4,9 15,4 59,2 10,6 88,9 96,0 0,403 (*)
conpari son exanple 16 WD 2004/ 054711 PCT/ EP2003/ 013818
CLAIMS 1. Solid Lew s adducts conprising MyC12, a
Lewi s base (LB) belonging to ethers, esters, Kketones,
silanes or am nes and an al cohol ROH, in which Ris a
A - C15 hydrocarbon group optionally substituted with
het er oat ons cont ai ni ng groups, which conpounds are in
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nol ar ratios to each other defined by the foll ow ng
formula MgCL12(ROH)m(LB)" in which in ranges from 0. 05
W 2008/05411r anges from 0.08 to 6. 2. The solid aPCUEPR03/013818
according to claim1 in which the LB is selected from
ethers, esters or ketones. 3. The solid adducts
according to claim2 in which the LB is selected from
rs or ethers. 4. The solid adducts according to
CLAjﬁﬁfnws in which the ethers are the C2-C20 aliphatic
1. Selihéewis &ldudieeomplibidg ad@letasLa\msdjade B} belohgingnia! ethars, esters,

R Sy 1S BT, 4 Bt Y B
gf’(‘%g%?tl&ﬂﬂ %ﬁ ﬁté@wﬂﬁh%t@f&ﬁ%ﬁg@fc%ﬁt\%ﬁﬁa%&oﬁ}gﬁ Shich doﬂl ounds are in

tsa |ngtoca|m esters r
neldeyhtiosso oach ahiordefing tiyOthe &liowliag formakrMe& (R QFaCLEY,. in which

8. The, so adducts gcco ng to claiml in which the
nﬁaﬁg‘?ﬁf&népg ey Omégé & hydr ocarbon groups. 9.

2. ThESoPiddlcR qgéb?&lﬁg @&Glgfng'l g V\thﬁ’ch%é 'L@ i% s'ef%ct\é@ ok &H@rs I%sters or

groups are nethyl, ethyl and al kyl groups.
kdthmessol i d adducts according to cI al m 1 in which the

3. TigsaRt potaendg ol G wheR A Geelriet fog steppor ethers.

4. The 20BNAdMdiPRABRIing [P Blaln B7int @hRh the -cthBR€ aR0thk AC2-C20 aliphatic
adducts according to claiml in which in ranges from

emeﬁto4andnrangesfrom 0.1to 2.5. 13. The solid

5. TRRCOR! AU ASF AR (o PGt By SHES Bt Ffig xhers having 3-5
MG 2R r" (LB)" (H20)p in which the index p ranges
fromO0.01 to 0.6. 14. Process for preparln the solid

6. Thewplid ediiyoisiacesrding & eirim T omphirls thegptiier Js tetsaydratinage.
7. T'MQ soﬁd adI EFulclt cholilﬁB Rt clolpna])3| | nc}} E1e A58 FICE n}ﬁfes%rst of C1-C10
i ner I|qU|d % ea 'ng “the syste
alipigaticehivoRglid gniger at ure of the m xture and mai ntai ni ng
said conditions so as to obtain a conpletely nolten

8. Thadolid adderty pegoyding e ¢lajmchan ivhuch the Rogrewns dgdulcf10 saturated

ining its solidification. 17 WD
h%%ﬁ%ﬁ%‘h%@%’%ﬂ/ EP2003/ 013818 15. Process for
9. Theepld adinctshrecadingdo ckivh S iadehicl thef R gra@ipmaie mefiipl, iegiyhgnd C3-

contacting the LB conpound with a preforned solid
erRB-, ., adduct in which R and m have the sane

10. The solid adducts according to claim 1 in which the ROH alcohol is ethanol.

11. The solid adducts according to claim 1 in which m ranges from 0.1 to 4.5 and n ranges
from 0.07 to 3.

12. The solid adducts according to claim 1 in which m ranges from 0.5 to 4 and n ranges from
0.1t02.5.

13. The solid Lewis adduct according to claim 1 containing also water in a molar ratio defined
by the formula MgCla(ROH)m(LB)n(H20), in which the index p ranges from 0.01 to 0.6.

14. Process for preparing the solid Lewis adduct of claim 1 comprising (i) contacting MgCly,
ROH and LB optionally in the presence of an inert liquid diluent, (ii) heating the system
up to the melting temperature of the mixture and maintaining said conditions so as to

obtain a completely molten adduct and (iii) rapidly cooling the molten adduct thereby

obtaining its solidification.
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meani ngs given in claim1l. 16. The process according
to claim15 in which the MC12( ROH) m adduct derives
wo e@aose71st arti ng adduct in which part of the BCT/BPID3/013818

has been renoved by physi cal or chem cal
15 eal co oI ation. g process according to claim15
- TIRCHi e hP]EeH%mL%‘fh@o*HB bty adduet Qhplerm ﬂh%@ﬂSIII%COHFMHg the LB
& I ro
Iﬁ)‘g&%a “qgl%lgt E‘P ei%bl@ol\ﬂ fﬁzéﬁgf{f‘m %ftaa‘&ﬁré y %%&?&%Vﬁ ghe same

memHgS@l‘aamductasnaccor ding to anyone of claims 1-18
conpoun ran tlon net al. s bel onging to one

16. € ngeﬁra&a?}‘glng tog tuhgv highethe Mgl bn gdduct derives from a
gigggg giicﬁaigéﬂt"%v‘égﬁglf_ Eﬂig??hne Vﬁ Elﬂgmﬁ@eﬁﬁjg%@hcf%(%ﬁ)és?cgﬁ or chemical

daslpobolation.s  sel ected fromtitani um compounds of
n_is conprised between

) " Xy-r, in which
17. B Gs 2oilihs G i § o by B Hasospbave.
18. ’ﬂh’%gcéﬁa@&(ﬁﬁ %lclaﬁlﬂq'GCiﬁll\zvhm\ﬁhﬁ‘sgfrOIﬁ'Ojig ¢G3rpon atons or
gr oup . The catal yst conponénts according to
19. Gatalyshcomppnenthebddingdisy ¢congacting | a solidwidatts acuvpding tb arﬁyone of claims
el oot ed fromTi C13, . Ti Cl4, (Bu)4 Ti ((Bu) C13
]ST' % Jﬁ“z‘t‘ﬂ unds ploefsiten 1“?215 gl%t 19§t f dhigmBn o 6 of the

marcdraﬁge&m&h@itmn%%ﬁo%bﬁ?f contai ning an el ectron
donor selected fromesters, ethers, am nes, and

20. The stpdest camporEhts aceording &u clemnﬂ)% irewhich d[edrafd]snmgn tntetal lcainfound is

.he el ectrqgn do ected fr.om
sptglel) MR Eabilf PRI’ o SRt RO Rpy Sery iy is comprised
HetweenR andRk b lis the bAlenda@r EitdRtung
di f? er ent alazds are ﬁydr ogten or @?:S\r%ggélg?ﬁ(hbgéiégﬁgﬁ radical having

bonﬂ9@'$8€&?%grgﬁlbups \Nhl ch can al so form one or

r r grou i
21. "l:j({%fc? ea?})eé?] {:drggogltrﬁng %%(%ﬂ? ﬁ% to cla1 58}6 3}? s1&Pn éﬂ_egtl compound is
shledted GanbTiC]g TOCIRSTi(B B, Tl@m% @ﬂ@B'u)zQ‘lz, ¢ (Ofrent
rom ach ot her, have _the sane neaning of RIIIl éexcept
1El}’?a‘fat aly sl SPmpoReIit prordiparte gdam &9 dhrtldr qntaimnRIaB’ clectron donor

sOlcOE ﬁ%t&?:%%# elected 18 WO

5004/ 054711 P EE’&%‘%%’O%&% Phe rom hal ogens, N, 0, S

23. Thedcagilyst component according to claim 19 in which the electron donor is selected
from 1,3-diethers of formula (I)

22.

RIII RIII
RI ORIV
@
RY OR"Y
RIII RIII

where R' and R are the same or different and are hydrogen or linear or branched C;-Cis
hydrocarbon groups which can also form one or more cyclic structures; R™ groups,
equal or different from each other, are hydrogen or C;-Cis hydrocarbon groups; R
groups equal or different from each other, have the same meaning of R™ except that

they cannot be hydrogen; each of R' to R groups can contain heteroatoms selected
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24. The catal yst conponent according to claim19 in
whi ch the electron donor is selected from

wa@4asesthers of formula (111) Rl R Rl R PEDERMD3/N013818

24.

25.

26.

27.

28.

RIIl ORIV ORIv RV Rn R" RII RV RVI (i) where
t he RVI rad| s equal or different are hydrogen;
fiom brjegras, Iy %?%gg‘y d and F; C-C20 al kyl radicals,

pK I'a anempach el ﬁﬁcﬂml ¥k t§Be1edRbrPt lectod
%%%%oys Cﬁ Pary Or(g;} ao aral kyl radi (e:al S, or is selecte
ﬁ@mi,erthdathyrsoﬁfmmuta(ﬂi@) one or nore heteroatons sel ected
fromthe group consisting of NN O, S P, Si and
hal ogens, in particul ar and F, as substitutes for
carbon or hydrogen atoms ﬁr both; the radicals RIII
and e are as defin ¥im23. 25. The catal ysts
system for the polynekization ofgal pha-ol efins

CH2=CHR, wherein R i o 0 jor a,hydrocarbon
radi cal having K & obf-ai ned by
contacting a catal ysh <o asqoprdi ng to anyone

of the clains 19-24 w nore organoal um num
compounds. 26. The cat system according to claim
25 in which the organgs i is an

Al - al kyl con‘pougthlﬂ.e 2 c Syst em accor di ng
to claim26 fur G eRer nal el ectron
donor conpound. 28. Rrocgss forRilhe pol ynerization of
olefins carried out in the pr esence of a catal yst

according to anyonBVof cl B'hs 25-27. 19

(I1I)
where the R"" radicals equal or different are hydrogen; halogens, preferably Cl and F;
Ci-Cao alkyl radicals, linear or branched; C3-Cazo cycloalkyl, Cs-Cao aryl, C7-Czo alkylaryl
and C7-Cyo 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.
The catalysts 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 19-24 with one or more
organoaluminum compounds.
The catalyst system according to claim 25 in which the organoaluminum compound is an
Al-alkyl compound.
The catalyst system according to claim 26 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 25-27.
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