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supported a titanium halide, preferably TiCls, and an electron-donor compound, selected from
specific classes of carboxylic acid esters, and, as co-catalyst component, a system formed of an
Al-trialkyl compound and a silicon compound containing at least one Si-OR bond (R
hydrocarbyl radical). Nevertheless the results described above, research activities have been
continued with the purpose of modifying and/or improving the performance of the mentioned
catalysts. The European patent No.0361494 describes solid catalyst components for the
polymerizaﬁon of olefins comprising, as an internal electron-donor compound, an ether
containing two or more ether groups and having specific reaction characteristics toward the
anhydrous magnesium chloride and TiCls. 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 the use of an external electron-donor can be avoided.

Due to the fact that the field of the polymerization of olefins is highly competitive it is clear that
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CONFI RVATI ON COPY WD 02/ 100904 PCT/ EP02/ 06805 it is always felt the need of
I nproving the performances with the respect to what is already known in
the art. Now the applicant has surprisingly found new catal yst conponents
having s ' ved characteristics. In fact, it has b n hat the
cat al ysts%‘gf’g@%’g by using as internal electron-donor gﬁ%ﬁﬁ&%o{ he
1,3-diethers of formula (1) in which Ris a CI-Co alkyl group, R is a

|l inear or branched primary al kyl groupg containing at |east three carbon
atonms, and optionally containing a heteroatomand R2 is a secondary the
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het eroatom display,.,in,the .(c ol yneri zation of olefins, an excell ent
bal ance. BrovacatGr Ay Mov t SPUUSPLRT PIBTIAEY Fpd e A EoPRepIaVEn | he

ethers kﬁiéki\"i}n?xﬂvéd‘&aﬁét%ﬁstﬁh. In fadRGk kdddebn fidd @3t HcRAtalybhGbRAiRAB using\egnt i on -

provi des a solid catal yst conponent for the (co)&ﬁl yreri zation of Ol efins
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form The active form of the magnesium halides present in the catal yst
conponen¢ametrberepshedvitiythe ethers know inghe othbl e by the fact that in the X-ray
spectrum of the catalyst conponent the nmajor intensity reflection which
appears in the spectrumof the nopact i vat ed magnesi um hal i des (havi ng
surface area smaller than 3 n2/g) |5 no longer present, but in its place
there is a halo wth the position pf the maxi mumintensity shifted with
respect to the position of _the maJjor intensity; reflection, or by the fact
that the major inten®t®y Te¥Hectidh —pré&dents @Rhal f-pe@ breadth at | east
30% greater that the one of the cofresponding reflection of the
nonactivated My halide. The nost a¢tive forns are those in which the halo
appears in the X- ray spectrum of Rhe solid catal yst conponent. Anmpong the
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the nost acti forms of the magnesium chioride, t appears 1 n-place
of the r€HeCHRoin whithch i hydrdgen op bydrocarhybfadichkewith  el2t davkminetomsgomasising

chlori deMg, Ti, halogen and the 1,3-diethers of formula (). Particularly preferred are the solid catalyst

components comprising a titanium compound, containing at least one Ti-halogen bond, and an
internal electron-donor compound chosen from the above mentioned 1,3-diethers, supported on
magnesium halide. In another preferred embodiment of the said solid ‘catalyst components Mg-
halide is in active form. The active form of the magnesium halides present in the catalyst
components of the invention is recognizable by the fact that in the X-ray spectrum of the
catalyst component the major intensity reflection which appears in the spectrum of the
nonactivated magnesium halides (having surface area smaller than 3 mzlg) is no longer present,
but in its place there is a halo with the position of the maximum intensity shifted with respect to
the position of the major intensity, reflection, or by the fact that the major intensity reflection
presenis a half-peak breadth at least 30% greater that the one Iof the corresponding reflection of
the nonactivated Mg halide. The most active forms are those in which the halo appears in the X-
ray spectrum of the solid catalyst component. Among the magnesium halides, the chloride is the
preferred compound. In the case of the most active forms of the magnesium chloride, the halo

appears in place of the reflection which in the spectrum of the nonactivated magnesium chloride



2 WD 02/ 100904 PCTI EPO2/ 06805 is situated at the interplanar distance of
2.56 A. Inthe 1,3-diethers of formula (1) Ris preferably a nethyl group,
Rl is preferably a C4-C7 linear or branched primary al kyl radical,
optionally <containing a heteroatom and R2 is preferably a cycloal kyl or a
(R3) 2- CH- VP14  where the R3 groups, sane or differeRETERPIN68]S- Ci o
linear alkyl radicals, provided that they are not contenporarily CH3; said
R3 groups optionally containing a heteroatom sel ected from hal ogens, in
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gener al l1y3-gi¥theRSiazRdlally ptdferddeaet 2-atbu -2%&&%&9101 3faﬂﬁéth6xyptdﬂand hzehSm Ls
correspondlng to the above di et hers. gnthe3|s of said diols

consi st 2-Crpeald-1 bdimethogyprapane; fu-pesty GSSS‘EIH‘éFb’hb Winefheypropane, 2~n—propy1-
2-cyclohexyl-1,3-dimethoxypropane,  2-n-butyl-2-cyclohexyl-1,3-dimethoxypropane, 2-n-

pentyl-2-cyclohexyl-1,3-dimethoxypropane, 2-n-hexyl-2-cyclopentyl-1,3-dimethoxypropane, 2-
i-butyl-2-cycloheptyl-1,3-dimethoxypropane, 2-i-pentyl-2-cyclopentyl-1,3-dimethoxypropane,
2-i-butyl-2-(1-trifluoromethyl)ethyl-1,3-dimethoxypropane.

" The 1,3-diethers of the'présent invention can be prepared according to the methods disclosed in
the European patent application No.0361493. Said diethers, used in the preparation of Ziegler-
Natta catalysts, are generally syntesized by the reaction of alkylant agents with the diols
corresponding to the above diethers. A way of synthesis of said diols consists in the reduction of
the corresponding malonates.

The preparation of the solid catalyst components can be carried out using various methods.
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© The preparation of the solid catal yst conponents can be carried out using
vari ous nethods. 3 WD 02/100904 PCT/ EP02/ 06805 For exanple, the magnesi um
hal ide (preferably used in a formcontaining |l ess than 1% of water), the
titani um conpound and the el ectron-donor conpound are mlled together under
condi ti ondVQ PHI0¥W4yuse the activation of the magnesi um hal PEEEPRQESOR | | ed
product is then caused to react one or nore tinmes with TiC 4 in excess,
optionally in the presence of an electron-donor, at a tenperature ranging
from 80 to 135C, ‘and then repeatedly washed W|th a hydrocarbon (such as

hexane) pdp'ekdm 18, £8:84Buh AL e bg’eﬁﬁ:ﬁtlﬁda fon! QRaAR"1d Bt ko of

According to a rous nagnesi um de is
preacti \matar)i th@mtnndumgompoundmm thewlmdm—do@rtdoamoundeaettmdied\ntqgwﬂ“anuadmess of

Ti C14 cont the or_c nal i phati c,
Cy i oat oGP Harichse e At o A e AR O R e B ihen b
hexane, to i’&@ﬁcﬁd&fbr nRYE NN TICY mlebtedsse optibhallytig ﬂfeqmendéiw@ﬁ elastonedtior,

di chl oroethane). In this case al so t he_qgperation takes_ place at a

t enper atahAdeBperauETagging Sorm 8% to 13€, pad dhengrpagiedly washadiwithip hydreeahosence

or abse g.pgchg(pl jdis
t hen vvasrlﬁﬁg% h@)&ﬁ@ ‘ﬁﬁgég%&?%qe SI dr%ﬁr?g{ag{e gkﬂn%ﬁﬁ ?Vgact d dﬁ%chorié&ng to
a pref ermebodytelrntlydrens tvgBeswRBkideds preactiyptedtacoudiag twlmommehddsrand tfen

her oi d | t | || f 1 t '
P eohol Toisted ih i, ket AR i oRiaSERE R g¥laneibhor varhetiod AL obeells o,
cont ai nlamghattiae c?dl&ﬁighﬂfb‘ dRnftic cb@raammdtear@dmwbem ablvintofist @fandpliehekans|e

ment i oned drocar on solvents. The reaction tenperature initially is from
0to 25cl:leptm oyglohgyane, tolmeceidbenzensy ghlpmbenzepplichlqrpethans). il this case alsped

once_ mor, %] ioh thide pldcB af bﬁ-ﬁ@%ﬁﬁé‘ﬁ&“@& Sé‘baﬁﬁrl%?cﬁfrhk h&cBbeFith afchq o
washed ' wth a

separ ate drocarbon until | orine 1 ons can
det ect edh¢ presdmee omabiserice gfidrcklecivon-dondmis optionadly repsatedand the sélisids thmgml@du m
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the reaction conditions alr crj be Acco d| n to a further. .nethod,
conpl exekstaot> 3 i1% A% ﬁlﬁPlpg gf{ﬁﬁag 2 L GIRY ﬁ‘?‘§§F tvﬂgl 1 feess of TiCk

MGCL2. 2Tich(AHE)de QAL RnGS c&nlscmac ahd ESABRAIR) oRE CofC S GHoed ri@RGhed 1 N @

hydr ocarbon solution, with TiCl4 in, excess containing the electron-donor
conpounchydmerbge;ﬁeh@médTb@lr«?adhqn treperatie ingiadly sl feagmiOR tow#i Q. and exdens of

Ti Cl4, ﬁgr%&ﬁd Ré %&%?F‘r?eolﬁhgfai‘f?@? G W ﬁﬁgﬁcﬁg}? m%?e”&ith inhﬁiP pRésPite Rl2ed and

washed exane ron wt 1S carri e nper at ure
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and chloroalcoholates (the chloroalcoholates can be prepared particularly as ‘described in USP

No.4,220,554) are caused to react with TiCls in excess containing the electron-donor
compound, operating under the reaction conditions already described. According to a further
method, complexes of magnesium halides with titanium alcoholates (the MgCl2e2Ti(OC4Hs)s
complex is a typical example) are caused to react, in a hydrocarbon solution, with TiCls in
excess containing the electron-donor compound; the separated solid product is reacted again
with an éxcess of TiCl, in the presence or absence of electron-donor, and then separated and
washed with hexane. The reaction with TiCls is carried out at a temperature ranging from 80° to
130°C. According to a variance of the latter method, the MgCl, and titanium alcoholate
complex is caused to react in a hydrocarbon solution with polyhydrosiloxane; the separated
solid product is reacted at 50°C with silicon tetrachloride containing the electron-donor

compound; the solid is then reacted with TiCls in excess, in the presence or absence of electron-
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- solid product is reacted at 50C with silicon tetrachloride containing the
el'ectron-donor conpound; the solid is then reacted with Ti Cl4 in excess,
in the presence or absence of electron 4 WD 02/100904 PCT/ EP02/ 06805 donor,
operating at 800-130C. Independently fromthe specific preparation nethod,
after thewQezi0p®dcti on with TiCl4 in the presence of tHCTERSeNE80H- donor ,
it is preferable to separate the solid obtained (by way of filtration, for
exanpl e), and cause it to react with an excess of Ti Cl4 at tenperatures
ranging from80 to 135C, before washing it with the hydrocarbon sol vent.

Fi nal | y,dP{fl& &@rm'g%{%@lﬁocpause to react TiCl4 in excess and contai ning
C onor "W

t he el ectroh- h™™"p0Or ous resins such as partially cross-Ilinked
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halide in a quantity _general ly.ranging from1l to 25% nplar with respect to
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preferably from 8 % wel ght.” In the solid catalyst conponents t
My/ Ti  nmolesaribediin the Egrogeanepatent applicasion 2p.08344855. Thd reactiontwith TiChpocaemn¢dsout
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conmpounds,of formula Ti X"(OR4)a r where O i s hal ogen, preferably

) 3, X
chl or i ndRdigaied gbave seyer yoraﬂ%fdzfﬁ’g%\?l}otﬁ @Fb@&f:‘%’;@ from 4dite 21y Ehe gleplrdy i de i s

t he pref d S e f i ¥m 11 : Al ithh the
bl | it RRAE R (8 TSR, e SERS, Sty ORRE T 1

al cohol @5&smelas hwithsrespectite Mg, Intnarticulr,j the 3,3alietiniry ofyfogmuledDisospresatt onl . The
Lid . ; y 't
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of CH2=CbIR5% vedightsin thirenlid chtalystcotipenentsathi Mi/Ti melar ahioisegendrhlbyr fodm36;1 tohe
present jnuention provides a.catalyst far the (co)polyperizatjon of qlefins
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above; usually ranges from 20:1 to 2:1. The titanium compounds that can be used for the preparation of

the catalyst components are the halides or the compounds of formula Tan(OR4)4.n, where
0<n<3, X is halogen, preferably chlorine, and R is Ci-Cio hydrocarbon group. The titanium
tetrachloride is the preferred compound. Satisfactory results can also be obtained with the
trihalides, particularly TiCls HR, TiCl3 ARA, and with the halogen alcoholates such as Tiéla
OR, where R is a C;-Cio hydrocarbon radical. The solid catalyst components of the invention
form, by reaction with the Al-alkyl compounds, catalysts which can be used in the
(co)polymerization of CH,=CHR olefins, where R has the meaning given above. Therefore, the
present fnvention provides a catalyst for the (co)polymerization of olefins comprising the
reaction product of:

a) acatalyst component as defined above;

b) an Al-alkyl compound and optionally

c) an electron-donor compound.

The Al-alkyl compounds comprise Al-trialkyls such as Al-triethyl, Al-triisobutyl, Al-tri-n-butyl,
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- b) an Al -al kyl conpound and optionally «c¢) an el ectron-donor conpound. The
Al - al kyl conpounds conprise Al -trialkyls such as Al -triethyl,

Al -triisobutyl, A -tri-n-butyl, 5 WO 02/100904 PCT/ EP02/ 06805 Al -trioctyl"
and al kyl al um ni um halides, such as Al Et2Cl1 and Al 2Et 3C13. Also |linear or
cyclic AW onpounds contai ni ng one or nore Al at orRCTHRGHE@BOZ 0 one
another with 0, N, or S atons can be used. The Al -Al kyl conpound is used
in AIMratios generally ranging from1 to 1000. The trial kyl conpounds can
al so be used in blends with Al -alkyl halides such as Al Et2Cl and

Al Bt 3/ 230K RBLY Rl Raf siiCasOh @t Sind ALBACH! AkoliteaiCQRH N0 1O
known net hods" operating i1n liquid phase constitute y one or nore
monomer #\l-atkyl bgmpounds geritaining fone pemore Abatems bomdzdde sné modtrer stithpDyav, ar Sr
aromatic, h drogarb n solvent, or in gas phase, or also by conbining

pol yrreriané%/s’l%ﬂ €¥¥fes in 1iquid phase and in gas phase. The

(co) pol mwmtéﬂ'l(éampbﬁimgﬁébﬁlﬂﬁAl/l[‘ﬁrabl&sk@elnbﬂéllﬁf&@ih fib@ 148Q06p0.particul arly
from60 to 100C. The operatjon occurs_ at atnospheric pressure or_ higher.
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i s carr ioperatimg inrguit phiass cogstitited by anadrymors nianomespaTbhyiasolution af dnedr amae bon
sol vent (hexane.or h ne, for ex | e addj ng an., olefin, and, opgratin
at t enpSECHET aﬂgqiﬁb&fcr Blina‘?oU@ﬁf %&%‘@P rSQiVF’%’ 8HE Fd AR QT 6?1508 nt i tg
of pol yEBmbH@ipepétyrization sthgbs inolig.ﬁd tphBRSaridn® Y81 fhBde. The (EOpSFhaiMbbn |t

can also be carried _out in liquid nononer, under the tenperature

condi t i é#mParFAReda perRily Heme0” tald0|sy ratierlagy Sgmettt'ite 1 &K Colhpeneyation ogpireh can
reach 1Q9gm%§%§‘égiﬁ%r9§suﬁ%%éf%£ CHe Ry &rhfan_ué\_spr&m‘gw%h%m uaxgtih%s ofi d

catal ysts s excel I 'ent” bal ance activity and stereospectificity in
t he st erodefine fprepolymemidajioe) iThe prepolymkrizitiof improzescthe perfdroatce ¢fehe saalpsts an

external__dopQr,. |f I red however hi s att.er. can be.added to.t

Aol kyies SO therorbiRba AR, TP pieeol PflioR Hbarea PR b ingls  can
pr ef er aldatalyss in ehspensich o Ohydrhart@nadlveriOMSxE iof Geptines for iekfipl6)) BRI 86
containing at |Least . one Si-OR bond (R js a hydrocarbon radical); .

2, 2, 6, 6-ASiN AL ORFEEPS &} ITRATEAIISS FIEtES; KIP 1B (PRSI iRe0 ERTBMICNE & aci d

esters, uﬁd}{%f Blyhet RAMRIR fdth ©. PRISEH; {1 Chtalgt.-
pol yet heqr%s. rePerabI ;Igéﬁt hé silicon con]%gt%gwﬁ%&g’ft he %%iytrmllt gﬁg%]éos})% OR) 4.9

wher e q demiedfoptimliguidgnenomenanger thewmpsatatuse conditionsindicatedphovarand ptadueingt , ar e

a-az . - G , CT- . kyl
radi cal ?“%%%%ﬂ%“@%@é gﬁgg%%g %é%a;yggtz ﬂrgl} %gﬁl!éb'&g%?(ﬂlglﬁﬁ gei’;og%\t yand
have t hehe saxbcatalpsts sigpvdaf dxaeldntiimdanee bHactiRBy aml steresspdrifivitydn the staeiregntaher t o
form ' ' ' ‘

polymerization of olefins even without the use of an external donor. If desired howéver, this
latter can be added to the Al-alkyl compound and, in this case, the said external electron-donor
can preferably be selected from the group consisting of silicon compounds containing at least
one Si-OR bond (R is a hydrocarbon radical); 2,2,6,6-tetramethylpiperidine; 2,6-
diisopropylpiperidine; carboxylic acid esters, such as ethylparatoluate and ethylbenzoate, and
di- and polyethers. Preferably, the silicon compounds have the formula quSi(ORG)H where q is
from 1 to 3, the R’ radical or radicals, same or different, are Ci-Ci2 alkyl, C3-Ch2 cycloalkyl, Cs-
Ch12 aryl, C7-Cr2 alkaryl or aralkyl radicals, R”-N-R® radicals, where R’ and R® are the same or
different and have the same meaning defined above for RS, or are bonded to each other to form
a cyclic structure; the R° radicals are the same or different and are Ci-Cg alkyl radicals.
Optionally the R® to R® radicals can contain one or more halogens, in particular Cl and F, as
substitutes for hydrogen atoms.

Examples of said compounds are: (tert-butyl)2Si(OCHs); (cyclohexyl)2Si(OCHa)z;
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- a cyclic structure; the R6 radicals are the sane or different and are Cl-C6
al'kyl radicals. Optionally the R5 to R8 radicals can contain one or nore
hal ogens, in particular C and F, as substitutes for hydrogen atons.

Exanpl es of said conpounds are: (tert-butyl)2Si (OCH3) 2;

(cycl ohexyW®2EI08BH3) 2; 6 WO 02/ 100904 PCT/ EP02/ 06805 PCT/EP02/06805

(i sopropyl)2Si (OCH3) 2; (sec-butyl)2Si (OCH3) 2;

(cycl ohexyl) (methyl ) Si (OCH3) 2; (cycl opentyl )28| (OCH3) 2;

(1 sopropyl) (et hyI ) Si (G:HB)Z (n-butyl)2Si (OCH3) 2; (i sobutyl ) 2Si (OCH3) 2;

('sec- butpy bél%?g; (tent sQélB tgl)) th? > (%%S%hex(yb&ﬁétﬁyl)SI(OCHa)z,

arryl)(rre (ter - hex ') Si (
(2-nor bdnyo}me(lwﬁl@@ﬁﬂt OCH3) 2(1s0p(dwf)¢mdﬂuﬂ)ﬁimiaht opent Yi-paty{SHaRNER),;

(tort- bUPyabRUEGETE. | 6o O of 7t AR OR ek ooy o
(tert - hexy)Sth@ISIEOCH: )kt e(tén—ﬁ@gl?) ﬁcln_g '; (2-norbornyl)(methy)Si(OCHs);
(tert-butyl)(2-nmnethyl |

but yl ) ( Jtege %Lﬁylb(py g'p q—%’jaﬁ) 2: (2-norbomyl)(cyclopentyl)S1(0CH3)z, (tert-

(1 Tt DUl ORIV BLBRUSIOC OB onSK DL | LBRESHSOERS O D) 2

trifl uor(bgt hqul)$@CHi]SB§tﬁi-b@S’Bﬁl(6@ﬂﬁ)£ JpeBt- Byl (2-iethyipiperidp)S i STHAQCHE) 2 |

(' sobut YR ssetiprdBRRREERY: ) S (R bu matpimypsiopss e
trifluoriegy yﬁehﬁylﬁﬁ{@@l p(tert (t&lﬂhyiy))@ﬁ%hamymsltd)@m)ppr opy (m&hyI§EE3) 2;

3, 3, 3- t dyl
( 3- tmh'fwg?%regﬁ%@éﬁq zsp Irrg(el;?}rq%v @sﬁ %m%rqpmaD%OCHs)z, (n-butyl)(3,3,3-

(3,3,
L3 LI, SRR eommiss

3, 3, 3- tiflbueproppD IHYCHL- et hyltqt- Wlb(aﬁﬁr@ﬂ@@@bﬁpﬁ)&(@&)ﬁ (3,3,3-

ext or nal CEPRRFB ORI 0GR ) B b oy stloiof R , 1 1 om

10:1 to (3(B,ﬂrmﬂiﬁrdj)rdsp;d)(metbﬁplph&lyl)sqm;)z, for exanpl e NIuiivbicprdpyl)(3100: 1,

app | CatPOVPEDRIISHOGTN |y peaRhaRsP s B B O GHIFe Hopd-

hydrogenmgho@pﬂop@)mﬁrdmm, YAl kyI or aryl radi caI In particular, said
catal ysts are suitable used for the stereospecific polynerization of

pr opyl enBheypola eatie 953'13%}1@11%9@@@4\}@?\6 exterpilelestren-denongenerallisstom:1dach as
Il -b
ut enghg 1 and Eat A %Hnot ffotﬁpf ald Gtid %er BX‘%Bgde‘Ehﬁ%FQJ(a?%%l%"erm% ¥§o! N

order to 17T %e Fhvent i on erw s ,
i ndi cat etO:1, r@rmgrtbermagbmmmmh@taxarﬁﬂee&taysa ﬁndalpmsﬂdr bppliegtiophin. théhe

It fl R d d 0 _ASTM
Dioss, WobhciEh {OCaRLIPRRM St 2 f BHE SRR 3 25
t et r ahy dfadivap i @aﬂuemler amdlcaﬁ@ste/hﬁr Mltaeﬁﬁff'soc&@c)r thé Bte@bq:eélﬁb Pobigiefitationeoft he
fraction insol uble in 5 Ienza(taio cti])(lene or @tﬂer O o?efg)s such as 1-butene, 1-hexene

propylene or its COpO.
and 1-octene. The following examples are given in order to illustrate and not limit the invention.

Unless otherwise indicated, the percentages in the examples are expressed by weight.

The melt flow rate (MFR) for polypropylene is determined according to ASTM D1238,
condition L. The intrinsic viscosity [n] is determined in tetrahydronaphthalene at 135°C (ASTM
2857-70). In order to determine the fraction insoluble in xylene at 25°C X.1%), 2.5 g of
polymer are dissolved under agitation in 250 ml of xylene at 135°C, and after 20 minutes it is
allowed to cool to 25°C. After 30 minutes the precipitated polymer is filtered and dried at
reduced pressure at 80°C until constant weight is reached.

Synthesis of 1,3-diethers ()

The 1,3-diethers of formula () used in the present invention have been prepared by alkylation of
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pol ymer are dissolved under agitation in 250 m of xylene at 135C, and
after 20 minutes it is allowed to cool to 25C. After 30 minutes the
precipitated polymer is filtered and dried at reduced pressure at 80C
until constant weight is reached. Synthesis of 1,3-diethers (1) The

1, 3-di et h@¥QO0Y100PYr nul a (1) used in the present inventi orPGTARI2ZDEEH
prepared by allcylation of 7 WD 02/100904 PCTI EPO2/ 06805 di et hyl mal onat es
(see. J. March in "Advanced Organic Chem stry" N Ed.; 1992; pp.464-468)

foll owed by reduction to the corresponding diols (see ' i bi d” pp 1214) and

nmet hyl at in Gy Ll ns"
Ve 1oa6 QB rGoptts toee I Mekh inl b DB OO0 10 1 15BB0H PRIy

pur ged vﬁalldrwed byrreduntion kbthe mnesyondingﬂmlw@e@"zbzd‘f po iRidy end methgationfsed R.C.
stirrin Cros

She. et Hapeat e Cont b e SR ratermiigre T VA8 B B dOSEfSI?ESgaEO |

3, 000 rgm%lﬂgggad of 10 000) and 7.5 nmmol es of
2-n-butyl-2-sec-butyl -1, 3-di et hoxypr opane. wer e erature was

1 ed "t dntecrRSUmldbyReckad roued Risk MBed i niftogsn, 28N e o THGls Mgrasiaoduoed

di t t ant

[ aui d SO WD B0 I S AUANIECHD, SEH,0R @Ritale1 oRHIRER 27
react ed the meROQ deserited imen2 efit,S. patertiNo.#)389,954 butruperting ki 300@praimstaphoned

c0C. 1 1 0000 RS 07 PR B G “exa”&&Gﬁeﬁgﬁw‘éﬂ st

conponentm g&ﬁﬂté\&ﬁ’asl ﬂsetdhtos 10PN @hd GRaThRINeE : fof 120 ﬂm@%heM,J the
2-n-buty] -2- sec butyI 3-di met hoxypropane = 22.1% In a 4 liter

aut ocl avdiscoptimiedethesplig BFO Efdl was ellowedstosatile apd e uperaatant 1#19@ vaysiphasedr , are
| ntroducgg A &PBFBE@P’P%%E%?{!&%? THE AR lvx’%E'E f{&eg‘r’%‘éigo"% f%-]fgo é&ﬁ' ous

n- hexane cont ail ni ng . alumnumtriethy
catal ys tmemdhqmpematapﬂéped wab sighoded offi 'Hmdsoﬁtb ovwae wadtied statimed witlean]ydtdues ed

17Nifhdo ne are intr ed; the
agi t at or F?Y @t’gf@'ﬁg éo aﬁ%ajlbf'iéhets ﬂ'g Bﬂ?‘gxrl‘ ”?f&‘]’“&@g %70C in a
pﬁr i od theii:amlywédiﬁponéﬁttobfw@d hﬂhfs&néiﬁleﬂ&ﬁta:jﬂshﬁl A4.6%2Mgoa15.9%; B-}Iﬁfjutﬁm- ed,
the non i,z nononer and the content is cooled to room
t enper at Pt ﬁw%w%a@a ii"%%sﬂ KitepIutoRAVs JRBgIshHRRK gPaYithsgAss s

cat al ystprsgmrhe b ﬁallcimuméemmé@ﬂeo&ﬁsmﬁp&mfe fah@ﬂl progAtidARy yomty! ene
at 25C(X =96.9% a nelt index MFR/L mn and an intrinsic

vi scosi t aPl!Itqrous nthexage eongpinins Arpioles o;falpguam @mbft mgeof thesalid eatalyst- 13
The procey ggj’gﬁlelﬁfp{g%feﬂ% festribed HSRITRER SR Ive id Rbseh, 7 10 Sr bl hsa Ph ifor MUl a

(1) repor
of liquid propylene are mtroduced the agitator is put in motion and the temperature is increased

to 70°C in a period of 5 minutes. After 2 hours at 70°C, the agltatlon is interrupted, the
nonpolymerized monomer is removed, and the content is cooled to room temperature.

The polymer yield is 103 Kg of polypropylene/g of solid catalyst component. Said
polypropylene has a fraction insoluble in xylene at 25°C (X.1.) = 96.9%, a melt index MFR/L =
5.2 g/10 min and an intrinsic viscosity [n] = 1.7 dI./g.

Examples 2-10 and comparative examples 11-13
The procedure of Example 1 is used, except that the 1,3-diethers of formula (I) reported in table

1 are used as internal electron-donot compounds. Also, in said table, are shown the compesition

of the catalyst components and the polymerization results.



1 are used as internal electron-donor conpounds. Also, in said table, are
- shown the conposition of the catalyst conponents and the pol ynerization
results. 8 WO 02/ 100904 Tabl e 1 PCT/ EP0O2/ 06805

exanpl el, 3-di et her MgTI Et her ActivityXl w %M 9%wm %Kg/ gcat wt %

2-n-but yl -WOO3a¢8kt y| ) - 1, 3- 215. 24. 82210896. 9 di net hoxy pr BEEFER02/06805
2-n-pentyl -2-sec-butyl-1,3- 314.94.816.510396. 9 di net hoxypr opane
2-n-propyl - 2-cycl ohexyl -1, 3- 417.64.617.812097. 1 di net hoxypr opane
2-n-butyl - 2-cycl ohexyl -1, 3- 516. 76. 619. 910896. 3 di et hoxypr opane

2-n-pentyl -2-cycl ohexyl -1, 3- 614. 74. 819. 29596. 8 di net hoxypr opane
2- n- hexyl - 2-cycl opentyl -1, 3- 718. 13. 918. 510497. 6 di net hoxypr opane
2-1-butyl Tﬂﬂytloheptyl 1, 3- 815. 14.819. 69596. 3 dlnethoxypropane
2 1 pentyl \.:I \¥J Ci"-t“l 3 3 9‘.1.—04/' 7 ﬂ:IOl 7 2 A' LB =7 ) XM BH-OPHE
2-1-but yl - Qxa(Tr P 3. diether Mg ki3 " Ether Kﬂﬁfy" m
wt % wt% - wi% Kglgeat | wi%
2-n-butyl-2-(3-pentyl)-1,3-
2 y-2-(3-pentyl)- 15.2 4.8 22 108 96.9
dimethoxypropane
2-n-pentyl-2-sec-buty}-1,3-
3 penty uty 14.8 4.8 18.5 103 96.9
dimethoxypropane
2-n-propyl-2-cyclohexyl-1,3-
4 propyi-e-cy a4 17.6 48 17.8 120 97.1
dimethoxypropane
2-n-butyl-2-cyclohexyl-1,3-
5 'ty Y k4 16.7 6.6 19.9 108 96.3
dimethoxypropane .
2-n-pentyl-2-cyclohexyl-1,3-
6 penty y a4 14.7 4.8 19.2 a5 96.8
dimethoxypropane
2-n-hexyl-2-cyclopentyl-1,3-
7 Xyk2-cyclopenty 18.1 3.9 18.5 104 97.6
dimethoxypropane
2-I-butyl-2-cycloheptyl-1,3~
8 Y y PYy 15.1 4.8 19.6 85 96.3
dimethoxypropane
2-i-pentyl-2-cyclopentyl-1,3-
9 pentyk-2-cyclopenty 18.7 4.7 17.9 101 97.2
dimethoxypropane
2-1-butyl-2-(1-
10 trifluoromethyl)ethyl-1,3- 18.3 4.2 15.2 105 96.7
dimethoxypropane '
A 2-i-pentyl-2--propyl-1,3- )
| Comp.11 peniyl-2-k-propy 19.4 3.6 .16.8 80 97.7
dimethoxypropane
2-j-butyl-2-i-propyl-1,3-
Comp.12 ] ty-2-\-propy 18.0 4.2 173 70 96.0
dimethoxypropane
2-i-propy\-2-cyclopentyl-1,3-
Comp.13 propy-2-cyclopenty 19.6 4.5 16.5 81 96.4
dimethoxypropane




10trifluoronethyl)ethyl -1, 3-16. 34. 215. 210596. 7 di net hoxypr opane

2-i -pentyl -2-1-propyl -1, 3- Conp.1119. 43.618. 88097. 7 di net hoxypr opane
2-1-butyl-2-i-propyl-1,3- Conp.1218.04.217.37096. 0 di net hoxypr opane
2-1-propyl - 2-cycl opentyl -1. 3- Conp. 1319. 64. 516. 58196. 4 di met hoxypr opane 9
WO 02/ 1003$102A0990£P02/ 06805 CLAIMS 1. A solid catal yst eGHpRozasosf or t he
(co)polynerization of olefins, conprising magnesium titanium hal ogen and
a-l,3-diether of formula (1) RL ROCH2 CCH2 ORR2Z min which Ris a G-Jdo
al kyl group, Rl is a linear or branched prinmary al kyl radi cal having at '
| east tlg¥ge rbon atonms optionally containing a heteroatom and R2 is a
secondary alkyl or cycloal kyl radical different fromi-propyl, optionally
cont ai nilng‘\aolidetz&alyﬂtcompoﬁbnt for sl (co)polyneetiyationcodralefine,donmeisiag diaggesiugn,cl ai m 1
where R1 i a | or ,bra rimary alkyl radical. 3. Asolid .
cat al yst Eréff%l Agieths %Féﬁ&iagn which R2'is a cycloal kyl or

(R3) 2- CH group where the R3 groups, sane or different fromeach other,
are Cl-Clo linear alkyl radica s optional |y containing a heteroatom

provi ded that said R3 groups are‘not contenporarily CH3. 4. A solid

cat al yst conmponent according toTcI aim3 wherein R2 groups are selected from
C3-C5 secondary al kyl rg:i(ij_)}ical s or C5-C7 cycloal kyl radicals. 5. A solid
cat al yst corrponentR cor g toCany (ﬁHl‘h'E‘QBew ous ¢hai ns in which the
heteroatom is a hal ogen atom l

Ry

in which R is a C;-Cyp alkyl group, R; is a linear or branched primary alkyl radical having at
least three carbon atoms optionally containing a heteroatom, and R; is a secondary alkyl or
cycloalkyl radical different from i-propyl, optionally containing a heteroatom.

2. A solid catalyst component according to claim 1 where R; is a Cs-C7 linear or branched
primary alkyl radical.

3. A solid catalyst component according to claim 1 in which Ry is a cycloalkyl or (R3).-CH-
group, where the R3 groups, same or different from each other, are C;-Cio linear alkyl
radicals optionally containing a heteroatom, provided that said Rs groups are not
contemporarily CHa. |

4. A solid catalyst component according to ciaim 3 wherein R, groups are selected from C3-Cs
secondary alkyl radicals or Cs-C7 cycloalk‘yl radicals.

5. A solid catalyst component according to any of the previous claims in which the heteroatom
is a halogen atom

6. A solid catalyst component according to claim 5 in which the halogen atom is F.

7. A solid catalyst component according to claim 1 in which R is preferably a methyl group.

8. A solid catalyst component of claim 2 wherein R; is n-butyl, n-pentyl n-hexyl, n-heptyl i-

i butyl or i-pentyl. : ' K ' :

9. A solid catalyst component according to claim 3 in which Rz is (1-triffuoromethyl)ethyl,
sec-butyl, 3-pentyl, cyclopentyl, cyclohexyl or cycloheptyl.

10. A solid catalyst component according to claim 1, wherein the 1,3-diether (I) is 2-n-butyl-2-
sec-butyl-1,3-dimethoxypropane, 2-n-butyl-2-(3-pentyl)-1,3-dimethoxypropane, 2-n-pentyl-
2-sec-butyl-1,3-dimethoxypropane, 2-n-propyl-2-cyclohexyl-1,3-dimethoxypropane, 2-n-
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- 6. A solid catal yst conponent according to claim5 in which the hal ogen
atomis F. 7. Asolid catal yst conponent according to claim1 in which Ris
preferably a nmethyl group. 8. A solid catal yst conponent of claim2 wherein
Rl is n-butyl, n-pentyl, n-hexyl, n-heptyl, i- butyl or i-pentyl. 9. A
solid cat WQ8¥1WHponent according to claim3 in which RPATEP02/06805
(1-trifluoronmethyl)ethyl, sec-butyl, 3-pentyl, cyclopentyl, cyclohexyl or
cycl oheptyl. 10. A solid catalyst conponent accordl ng to claiml, y\/nerel n
the 1,3-diether (1) is 2-n-butyl-2- sec-butyl-I,3-di net hoxypropane,

2-n-but y| l?xﬁ'§132 BRIREk)- 113 &nﬂﬂ&%@ﬁ%@rﬁ-&%ﬁtﬂ-@-@d%ﬂ&lﬁ 3-dimethoxypropane,

2-sec-butyl - -di net’hoxypr opane,

2-n- propyl 2-2-@!‘1}23%@3@5%&1 133dimﬁhdxampm¢pane 2-n 1@1—@%}&&0@@1—1 3-

o o il i, OB ARRS  2im20

2- n- hexyl - gifuponeasethyt-1,3-FitéthedypoyaRl opane, 2-i-butyl -2-cycl oheptyl -1, 3-
dlnethox%propane 2-i-pentyl -2-cycl| opentyl -1, 3-di met hoxypr opane or
2-i - but yil. 2. gofid f%tﬁlwtumﬁmwa@fim to] cBim ¢i, neampisys -  deamm | ompewnd d

catal yst ¢ ggt 1@4‘;99&{1 ehgoﬁctﬁﬁg&&edocﬁmﬁgﬁ&g a titani um conpound

cont ai ni ng at st a Ti-hal©gen suppor di halide. 12. A solid
cat al ystlkArmﬁds:atalbatmmhnng geoordingitenclaimi H imhwlich ﬁltaetltamummoumpmnimoamd is

a titani um hal i.de .or ht}’i %h hoI ate. 13. A solid catal yst conmponent
accordi ng a diﬁr ?CF?? P& the titanium compound is titanium

tetrachligr Ac&lidltﬁtaly%t cahpdnent adcordirighe {laie) PR }Whick did MidniGm InRiouh is
conprising.the product, of the reaction of. a) a solid catal yst conponent
for the (cHippm ks on of ol efins, conprising magnesi um  titani um

hal ogen lainﬂ cﬁta s?’fogth%t(é‘tﬁéolgheﬁz‘aﬁm&léﬁ& c&ggﬁ‘(%ﬁ tHe g@l b BRE feabtiddgrC O al kyl

group, R 1 near anched primary aving at | east
three car b@)ﬁa mhdwetab'pt Gompanény fordemicalpnlymgrizativatof pb&ns; mmmmamlm,

cont ai i ntaiea, BHERCend T e orRimil ) B8 ln whBR 5 o B 00y ey ) ¥
an el ect r oR: isarifmearcerpanched] priktary Akylatditat hhvxﬁgﬁt(léddi ﬂiﬂaebﬁb@d #owis dtionaAllywhi ch
L4 wher of nTRERER e iiom Tof Ke f o seararc A as vdbelil ansiceh i Fegpgom & ©' 2

consi st ”gpl%}’lsb% oﬁgnym{mgﬁg’n@lﬁeterggalhawmng at I east one Si -CR bond, where
R is a hydrocarbon radical, 2,2,6,6- tetrarrethyl pi peri di ne,

2, 6-di i sopPbpAraled pempringd ged eptiopdlyy | i ¢

c¢) an electron-donor compound.
15. A catalyst accordlng to claim 14 in which the Al-alkyl compound is an Al-trialkyl,

16. A catalyst accordmg to claim 14 wherein the electron donor compound is selected from the

group consisting of silicon compounds, containing at least one Si-OR bond, where R is a
hydrocarbon radical, 2,2,6,6-tetramethylpiperidine, 2,6-diisopropylpiperidine and carboxylic
acid esters.
~ 17. A process for the (co)polymerization of CH2=CHR olefins, where R is hydrogen or Ci-
Cio hydrocarbyl radicals, said process being carried out in the presence of a catalyst as
defined in claim 14. |
18. A 1,3-diether of formula (I)
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- acid esters. 17. A process for the (co)polynerization of CH2=CHR ol efi ns,
where R is hydrogen or C- C o hydrocarbyl radicals, said process being
carried out in the presence of a catalyst as defined in claim14. 18. A
1,3-diether of forrmula (1) 11 WO 02/ 100904 PCT/ EPO2/ 06805 R1 RO CH2 C CH2
ORI R2 @WQoxromhich Ris a Cl-Clo al kyl group, Rl is aPpcirmeeaossss br anched
primary al kyl radical, optionally containing a heteroatom and R2 is a
cycloal kyl or (R3)2-CH group, optionally containing a heteroatom. where
the R3 groups, sane or different fromeach other, are C 1- Cl10 |inear alkyl
radi cal s, provided that said R3 groups are not contenporarily CH3. 19. A

1, 3-diether according to claim18 in which R2 groups are selected from
C3-Cs secondary al kyl radicals or Cs-C7 cycloal kyl, optionally containing
a heteroatom 20. A 1,3-diether aBtordi ng to claim18 or 19 in which the
‘heteroatomis a hal ogen atom 211 A 1,3-diether according to claim18 in
which Ris a nethyl group. 22. A 1,3-diether according to claim 18, wherein
Rl is n-butyl, n-penRQ—rnChixH- Cn—he@il-— ORbuUt yI omi -pentyl. 23. A
1,3-diether. according to claim18 in which R2 is (1-trifluoronethyl)ethyl,
sec-butyl, 3- pentyl, cyclopentylj cycl ohexyl or cycl oheptyl. 12

Ra

in which R is a C;-Cjo alkyl group, R; is a linear or branched primary alkyl radical,
optionally containing a heteroatom, and R is a cycloalkyl or (R3)2-CH- group, optionally
containing a heteroatom, where the R3 groups, same or different from each other, are C1-
C10 linear alkyl radicals, provided that said R3 groups are not contemporarily CH3.

19. A 1,3-diether according to claim 18 in which R groups are selected from Cs-Cs secondary
alkyl radicals or Cs-C7 cycloalkyl, optionally containing a heteroatom.

20. A 1,3-diether according to claim 18 or 19 in which the heteroatom is a halogen atom.

21. A 1,3-diether according to claim 18 in which R is a methyl group.

22.A 1,3-diether according to claim 18, wherein R; is n-butyl, n-pentyl, n-hexyl, n-heptyl, i-
butyl or i-pentyl.

23. A 1,3-diether according to claim 18 in which R; is (1-trifluoromethyl)ethyl, sec-butyl, 3-
pentyl, cyclopentyl, cyclohexyl or cycloheptyl.
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