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(54) Title: CATALYST COMPONENTS FOR THE POLYMERIZATION OF DIENES, CATALYST OBTAINED THEREFROM, AND
PROCESS FOR THE PREPARATION OF POLYDIENES USING THE SAME

(57) Abstract
The present invention relates to a catalyst component comprising a compound of a metal selected from the group consisting of Co,

Ni and rare earth elements supported on a polymer having a porosity (mercury) higher than 0.02 cm3/g. The use of the above catalyst
component makes it possible to prepare dienic polymers, in gas-phase with high yields.
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-~ the increase of the concentration of the polymer makes the viscosity of the polymerization
medium so high that stirring becomes impossible.
Accordingly, processes more economical and having a lower environment impact, such as gas-
phase processes, would be desirable for the preparation of dienic polymers.
In order to have a viable gas-phase process, the catalyst system used must be capable of
providing polymers in high yields and with a good (possibly spherical) morphology.
EP-A-647657 discloses a gas-phase process for the polymerization of conjugated dienes using
a catalyst component consisting of a rare earth element compound supported on a particular
inorganic solid with certain features of surface area and porosity. According to this patent
application, the above catalyst component has an activity higher than that of the catalyst
component in which the solid inorganic support is absent. However, a still higher activity
would be necessary for an economical carry out of a gas-phase process.
WO 96/04322 discloses a gas-phase process for preparation of polydienes carried out under
conditions such as to have the diene xhonomer(s) in the liquid state and in the presence of an
inert particulate material. According to said application, the above process should allow to
obtain improved yields and reduced poiyme’r fouling. The catalyst system used in said process
comprises a metal component of Ni, Co or Ti supported on a porous inorganic support, while
carbon black is used as the inert particulate material in the reactor.

In view of the above, it would be desirable to have a gas-phase process for the preparation of
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benzoate, nickel acemte mckel naphthenate mckel octanoate, “nickel neodecanoate, nickel 2-
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ethylhexanoate, bis(p-allyl nickel), bis(zcycloocta-1,5-diene), bis(p-allyl  mnickel
trifluoroacetate), bis(g-furyl dioxime) mnickel, nickel palmitate, nickel stearate, nickel
acetylacetonate, nickel salicaldehyde, bis(salicyladehyde) ethylene diimine nickel,
bis(cyclopentadiene) nickel, cyclopentadienylnickel nitrosyl and nickel tetracarbonyl. - The
preferred nickel compounds are selected from nickel salts of carboxylic acids or from nickel
organic complexes.
The cobalt compound can be any organic compound such as the cobalt salts of brgarﬁc acids,
cobalt complexes and the like. Preferably, the cobalt compound is selected from the group
~ consisting of cobalt p-ketone complexes, for example, cobalt (II) acetylacetonate and cobalt
(IIT) acetylacetonate; cobalt ﬁ-ketoa'cid ester complexes, for example, cobalt acetylacetonate
ethylester complexes; cobalt salts of organic carboxylic acids having 6 or more carbon atoms,
for example, cobalt octoate, cobalt naphthenate, and cobalt benzoate; and cobalt halide
complexes, for example, cobalt chloride-pyridine complexes; cobalt chloride-ethyl alcohol
complexes and cobalt c;omplexes coordinated with butadiene, for example, (1,3-butadiene) [1-
(2-methyl-3-butenyl)- r-allyl) -cobalt which may be prepared, for example, by mixing a cobalt
compound with an organic aluminum compound, organic lithium compound or alkyl

magnesium compound and 1,3-butadiene. Other typical cobalt compounds are cobalt sorbate,



or two carboxylic functions, as well as acetylacetonate. The rare earth
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In the above formulae M is a trivalent element of the rare earth with atomic numbers of 57 to

71; R groups may be the same or different and represent hydrocarbon radicals containing 1 to
20 carbon atoms; L is chlorine, bromine or iodine; and y is from 1 to 6. _
Preferred compounds are those in which M is lanthanum, cerium, praseodymium, gadolinium
or neodymium or a mixture of elements of the rare earth which contains at least 10% by weight
of at least one of the elements lanthanum, cerium, praseodymium or neodymium. Compounds
in which M is lanthanum or neodymium or a mixture of rare earth containing at least 30% by
weight of lanthanum or neodymium are most preferred.

The substituents R in formulae (I) to (IV) are, in particular, linear or branched alkyl radicals
containing 1 to 15 carbon atoms and preferably 1 to 10 carbon atoms, such as methyl, ethyl, n-
propyl, n-butyl, n-pentyl, isopropyl, isobutyl, tert-butyl, 2-ethylhexyl, neopentyl, neooctyl,
neodecyl, neododecyl. , ' - '
Examples of alcoholates of formula (I)' are neodymium(III) n-propanolate, neodymium(III) n-
butanolate, neodymium(IlI) n-decanolate, neodymium(lII) isopropanolate, neodymium({IIl) 2-
ethylhexanolate, praseodymiuﬂx(m) ' ‘n-propanolate, prasebdynﬁum(IH) n-butanolate,
praseodymium(lil) n-decanolate, praseodymium(IIIy is’opropanolafe, praseodymium(IIl) 2-
ethylhexanolate, lanthanum(III) npropanolate, lanthanum(III) n-butanolate, lanthanum(IIl) n-
decanolate, lanthanum(IlIl) isopropanolate, lanthanum-(IIl)  2-ethylhexanolate. Preferred
compounds are neodymium(III) n-butanolafe, neodymium(lll) n-decanolate, and
neodymium(TIl) 2-ethylhexanolate.
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Suitable complex compounds of formula (III) are lanthanum(Ill) acetylacetonate,
praseodymium(Ill) acetylacetonate, neodymium(lll) - acetylacetonate, and preferably
neodymium(JII) acetylacetonate. | _ L
Examples of addition compounds of formula (IV) are, for example, lanthanum(Ill) chloride
with tri-butyl phosphate, lanthanum(IIT) chloride with tetrahydrofuran, lanthanum(III) chloride
with isopropanol, lanﬂlanﬁm(lll) chloride with pyridine, lanthanum(IIl) chloride with 2-
ethylhexanol, lanthanum(III) chloride with ethanoL praseodymium(iil) chloride with tributyl
. phosphate, praseodymium(III) chloride with tetrahydrofuran, praseodymium(TII) chloride with
isopropanol, praseodymium(TII) chioride with pyridine, praseodymium-(IIT) chloride with 2-
ethylhexanol, praseodymium(III) chloride with ethanol, neodymium(III) chloride with tributyl
phbsphate, neodymium(Ill) chloride with tetrahydrofuran, neodymium(Ill) chloride with
isopropanol, neodymium(lI) chloride with pyridine, neodymium(Il) chloride with 2-
ethylhexanol, neodymium(IT) chioride with ethanol, lanthanum(IIl) bromide with tri-butyl
phosphate, lanthanum(Ill) bromide with tetrahydrofuran, lanthanum(lIl) bromide with
isopropanol, lanthanum(lll) bromide with pyridine. lanthanum(Ill) bromide with 2-
ethylhexanol, lanthanum(III) bromide with ethanol, praseo&ymium(iﬂ) bromide with tributyl
phosphate, praseodymium(III) bromide with tetrahydrofuran, praseodymium(III) bromide with
isopropanol, praseodymium(lll) bromide with pyridine, praseodymium(IlI) bromide with 2-
ethylhexanol, praseodymium(III) bromide with ethanol, neodymium(IIT) bromide with tributyl
phosphate, neodymium(iIl) bromide with tetrahydrofuran, neodymium(II) bromide with

4
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The complexes in which M is Nd are preferred and, among them, particularly preferred are

those of following formula (VI):
R. Ry _
>—|—<"‘“ NdX;.mfAlp[ED] (VD)

where fhe groups R, and n have the same meanings given above, X is Cl or Br, m is an integer
from 0 to 2, p is an integer from 0 fo 4, A is a salt of a metal belonging to one of the groups
from I to IV of the Periodic Table of Elements and ED is an electron donor compound.

The fact that the complexes of the above formula (V) can be found complexed with other
molecules is likely a consequence of their preparation methods which often comprise the use of
metal-allyl compounds and Nd halides as starting products and certain electron donor
compounds as reaction medium. In the above formula (VI) preferred electron donor
compounds are ethers and amines, and a preférred metal salts are MgCl, and MgBr,. When the
electron donor is ether it is preferably selected from the group consisting of diethyl ether,
dimethoxyethane, tetrahydrofurane (THF) and dioxane.

5
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00/ 18812 proportions less than 20%mol of an olefin selected from propylene, 1-bi(Ehé, FRAGKAE,94-9
%?Kﬂ $|S) (é];r[eg?y ]q !-p%ip%lptle,whbg 3 el, e)é?c o&rn?enlé!d ( é‘ylc o¥1|e))(Jng,r réﬁgerie;l' gg—ll;gro%gl%ne' with
isotacticity index higher than 80%; crystalline copolymers of propylene with smaller amounts
(5% mol or less) of _ethylehe and/or o-olefins such as 1-butene, 1-hexene.

Said porous polyolefin polymer can be prepared by the polymerization of the monomers
carried out in the presence of catalyst comprising the product of the reaction between an
organoQAl compound and a solid catalyst component comprising a halide of Ti, Zr, or V
supported on a MgCl,, said solid component having suitable characteristics in terms of porosity
and surface area for producing the polymers with the claimed porosity range. Preferably said
catalyst components have a spherical form, with particle size from 5 to 200 microns and with
surface area (BET) less than 200 m%g and porosity (mercury method) due to pores with radius
-up to 10,000 A, higher than about 0.5 cm*/g and preferably higher than 0.6 cm®/g. Examples of
catalyst systems comprising solid components of this type are described for example in EP-A-
395083, EP-A-553805, EP-A-553806 and EPA-601525. Said porous polymer can also beina
prepolymerized form that is as a polymer obtained by low conversion polymerization using the
catalysts disclosed above. The prepolymer is generally produced in a quantity ranging from 0.5
g per g of solid catalyst component to 2000 g/g. Preferably, however, the amount is between 5
and 500 g per g of solid component and more preferably between 10 and 100 g per g of solid
component. ' '

In any case it is essential that the porosity (measured by the mercury method) is higher than
0.02 cm*/g and preferably in the range of from 0.04 to 1.4 cm®/g, more preferably of from 0.04
to 1.2 cm’/g measured by the mercury method described below. In particular when a porous

prepolymer is used its porosity is preferably from 0.3 to 1.2 cm®g, while when a porous
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preparation is described in Journal of Organonetallics Chem (1998) 552,
pag. 195-204; conpl exes of formula Nd(Allyl)[err]d .2 err]. 4THF
(descrlbed m%f%gnigl Synp. (1998) 128, pag. 53-61) and Nq’%”}o”” :
Nd(Al'lyl)[err]d . wd [err].nTHF where n is from1l to 4. Said conplexes, in
which also MgC [err] is present, are general ly obtainable by the reaction,
in ah et herpadyhsteistusedits porusity is pmfardﬂy\ﬂmmOéMhaIOL?dé'Iprohgxsqalol}wer used in the

Preferably the Nd trjhal t he ether s Iven '

et r ahydr o RIFER BHERon S Rpr BB ergeL & PomSn paTFeSf e i perieniaesof gheous
pol ymer is taar?flef/oap}eferaﬂy emg}ﬁfal thanO 3% &n @aGitEN cmasposdusrpmﬁﬁerpel sy gieféiably
(co)pol ynmers. Preferabl I s nmade up of polyethyl ene, copol yners of

et hyl ene wi qnﬂowcd)whtau cabfggnﬁh?éﬁﬁ oiyaipehle for example by uping thecetalyst eqmapanents
propyl ene, r§ e(geboé hexene, 4- nethyl-1-pentene, 1-octene, cyclopentene,
cycl ohexenén NRaNir:ad pol ypropyl ene with isotacticity index higher than

lso%)cr]}/stfttr:ﬁei metape@g/ [&n(v]‘e p?ﬁddedﬁﬁsa&dtpbroﬁmblytﬁfermyrsé&rﬂﬁ%ﬁgds grﬁe |
ess or e yene an or err erin SucC ene exene al

porous pol yigie{me tabswya@indo%tap%edq iﬁih@aﬁ% @erﬁg?%yﬁm%gedﬁefa# cqmpound
mononers Cagfi e i bxtrdbiddiCtoln E‘éﬁ‘?ﬁlrggﬁer gﬁ %t@@df&?zl%ﬁ&um of

the reaction between an organo- oun a SO|I cat al yst conponent
conpri si ng @Gnémkthdé cahprTses tlﬁrqontnct of thuptmportedd(dle metalt}fﬁh{peum} in thaptbssmbloﬂ a

conponent havi, ui t e ch ract |st|cs | ter PO and sur
area for pwgﬁa ﬂ’}%ﬁ h"eF’r?ge‘!: NE %l’{aﬁé‘@ °’}9mafse
sai d catal macmﬂﬁ@hﬁam@a&aﬁlﬁmm&% forfthe ﬁﬂlh&ﬂ%&ﬁialy@i e size from 5
to 200 microns and with surface area (BET) |ess than 200 nferr]/g and

porosity (ner &segrding tepe nreferted epbedunagt mteraddthegnw mpp@nées)ﬁm cpRygied
t han about tﬁgﬂ I Eé?&@
of catal ystlgtsoyas rrs%%%e/rr(%r gﬁf‘ I%Qg%trlr%{oﬁgﬁ Ea%rs@ar[?mhgﬁgl%e:ﬁ escr1 bed
for exanpl eisisnppdttedd- o8 W) PBrouk polyrheér3 Thisrefdre; ﬂmﬁﬁﬁﬁeﬁ aﬁsh;iﬁBﬁaﬁ@iLEﬁdhﬁﬁHyd
porous polyner can-also be in a prepolynerized formthat is as a polymer
obt ai ned by*¥iE€Bnversi on pol yneri zation using the catal ysts disclosed
above. The @y NERE tHeSpRRYolhet iR aMFaARErbon niedfiind Préferablyaptehas; f rom 0. 5

g per g of solid catalyst conponent to” 2000 g/g. Pr ef er abl y, however, the
anount is db}mhctglg the so obtained mixture with a hydrocarbon mixture containing the metal

component, the cocatalyst and, optionally, a dienic monomer;
(c) stirring the resulting mixture and finally,
(d) removing the liquid hydrocarbon medium.
Step (b) is generally carried out working at a temperature between 0 and 100°C, preferably
between 10 and 60°C, while step (c) is carried out for time periods ranging from 1 minute to
10 hours. The use of a low boiling point hydrocarbon medium is preferred since it is then
possible to remove it simply by flashing. Preferé.bly, before carrying out the. step (a) the
porous polymer is contacted with an Al-alkyl compound. The use of dusobutyla]ummum
hydride (DIBAH) is preferred.
According to another embodiment, the supportation process can be carried out conveniently
in a gas-phase loop reactor in which a stream of inert gas keeps the porous polymer moving.
The metal compound, optionally dissolved in hydrbcarbon solvent, is fed successively, for
example using a sprayer, to the gas-phase loop reactor and a smooth-flowing product is -
obtained at the end of the treatment.

As mentioned above, the active catalysts usable in the polymerization of dienes are formed
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and 500 g per g of solid conponent and nore preferably between 10 and 100 g
per g of solid conponent. In any case it is essential that the porosity
(measured by WR0A8§12ury met hod) is higher than 0.02 cnferr]/gPamEPI 06979
preferably in the range of from0.04 to 1.4 cnferr]/g, nore preferably of
fromO0.04 to 1.2 cnferr]/g measured by the nmercury nethod described bel ow.

In particu stk d Staley. preferably
fromO.3 tgﬁﬁm\gg%ﬁ E2’frﬂ.?:/rﬂ OBFH?B en aﬂ%orous GJC V\D&g{(ywnds's

/18812
PCT/ EP99/ OSGit:ﬂ:lepcﬂoyoamlystss inchadg prgng@dosampounds phefmrmlay, fpreafur@l @L‘gano-ﬁo 3.
The porous t he, p S furt1er ch teri
by a porosf’g g‘%@ﬁ?@i@’éﬁo gﬂn\%‘ad{lm{e ﬁf"(ﬁ@ D ZEONR. HISH195: 44!

hi gher t ha@r&é%avh{g f6ifli1ttb Q0 carbbf adRisOMSs aabgéi@prereia %%ﬂoﬂﬁ@fpﬁk ﬁbinvo emiqwed
with a spherlcal formthat is obtainable for exarrple y usi ng the cat al glst

conponent s isrfQm drted3 A\ is 'ﬁ?@ Petoa . Spegiie camplas gee digthd

porous pol LA dF" PO, oo "
used hereaﬁ{g‘; Qﬂ(wxﬂereag(:)ﬁik ans ?ﬁnﬂ_%@mﬁ%g‘mcour héif]:gmﬁ.%* B
extract abI @EAC@,ndlmbﬁyihﬂmuginemyﬂﬂidw anQ%parddlly hyeledlgred dkth&D labungiingn f ahloride

hour s. SE El conprises the contact of the support and the netal
corrpound | Tesence of a liquid nediumthat is subsequently renoved.

h b |
The so obt ajifGekmad Gl &%P@e 2 nxh}r%r act?arfex&ﬁﬁixﬂ%nvﬂll&fl 1 hfiRanidt dodPiées are

cocatalyst in order to formth catalyst? According to one
preferred osddoasicatalyist cmpcmauts hmmdmthgcmﬂmddmpmmssonm;btotm linmgan a

final acti a st b eact Lon with t co-catal yst and then
t he whol e g%‘[%%% %ﬁﬁé 9 ’%g%t& gnerﬁf?‘iprfg% I(%R%refore this
process of supportation specif |1€al ly

Al—O-—Al
R7 R7

R7

wherein the R’ substituents, the same or different.ﬁ'_om each other, are selected from the group
consisting of hydrogen, linear or branched, saturated or unsaturated C,-C alkyl, C;-Cy
cycloalkyl, C,-C,, aryl, C,-Czo alkylaryl and C,-Cz,, arylalkyl radicals, opnonally contammg Si
or Ge atoms, or R’ is a group -O-Al(R"), .
In particular, linear alumoxanes have formula:

R, X w

Al—O0—(A-O)z—AL

R7 R7

wherein m is an integer ranging from 0 to 40 and R’ has the meaning reported above; and

cyclic ah_unoxanes have formula:

R7
A0,
wherein m is an integer ranging from 2 to 40 and R’ has the meaning reported above.
In the above-mentioned linear and cyclic alumoxanes, R’ is preferably methyl, ethyl, isobutyl
or 2,4,4-trimethyl-pentyl.
Examples of alumoxanes suitable as activating cbcatalysts in the catalyst systems according to

the present invention are methylalumoxane (MAO), a modified methylalumoxane obtained by



corr]Pri sgls: (a), suspendi ng the porous polyner in a hydrocarbon nedi um .
preferably pr %‘/‘féslfb) contacting the so obtained m xture W tgedg )
hydr ocar bon rrv19§ftur_e contai ning the nmetal- conponent, the cocat al ystp?agrllo ,979
optionally, a dienic nononer; (c) stirring-the resulting mxture and
finally, (d) removi ng the |iquid hydrocarbon nedium Step (b) is.geperally
carried ousubstititing@0e80% of thepaethyligroupevith arC Q1R alyil @rquppretsrablyoisaytyl

bet ween 10 [ er ' ' ' [ [

ang ng 11 GAMARN, Gl ias IR d Boilbyiinitluniant (TRORG) 1 H52-
hydr locaL bo&e@#pumyiaammemndued ofutifférentiabunmdxenespas slshbeused. r enove it

ool v ) s Seishinaeisanas PO o S SYORSE B B e OGRS
di i sobutyl %g‘(&{%&%ﬁ‘ﬂ%%@?ﬁ{e}l%tér%@éﬁ%réaﬁoﬂ%ﬁilﬁ:rdhﬁﬁnmﬁ%ﬁ{paﬁﬂg preferabl§ of @rmula

enbodi nment , supp atlon'Rgrocess can be carried out conveniently in_a:
gas- phase |MR} dreaLRAy; whereih RE thas tiss meaning frefiorted abaygs Rastiqdarbhsvigblecue the

Cot vent, 1 Sranameliccaumyry opo i i U8, {3 Al B

| oop react Qs 2ipdd f WP98/02530QerRmIPIDY Ndn-lissitiah ednisies ofiorgdnemenillicodhuhingm
treat nent. menti oned above, the active catalysts usable in the

pol ymer i zatcbmpomids@ifiomﬂ%ﬁ’i@rtﬂ&fsmi WO 00/ 18812 :
Cocat al yst eumsuitRuniai B DAGR oL, AXEERAM T L7 20 S0 G 1
par ti cul ar bigiseh@yl-alntifiga hodrde, methyl-bis(isobutyl-)aluminum, o _
' dimethyl(isobutyl-)aluminum, tris(isohexyl)aluminum, | tris(benzyl)aluminum,
tris(tolyl)aluminum, ~tris(2,4,4-trimethylpentyl)aluminum,
bis(2,4,4-trimethylpentyl-)aluminum hydride, isobutyl-bis(2-phenyl-propyDaluminum,

= )

diisobutyl-(2-phenyl-propyl)aluminum, isobutyl-bis(2,4,4-trimethyl-pentyl)aluminum - and
diisobutyl-(2,4,4-trimethyi-pentyl)aluminum.

Particularly preferred aluminum compounds are tris(2,4,4-trimethylpentyl)aluminum
(TIOA), and triisobutylaluminum (TIBA). _ _

Mixtures of different organometallic aluminum compounds and/or alumoxanes can also
beused. .

Suitable activating cocatalysts according to the present invention can also be the
compounds of formula Y*Z', wherein Y* is a Brensted acid, able to donate a proton and to react
irreversibly with a substituent X of the metal compound, and Z' is a compatible non-
coordinating anion, able to stabilize the active catalytic specié$ which results from the reaction
of the two compounds and which is sufficiently labile to be displaceable by an olefin substrate.
Preferably, the anion Z' consists of one or more boron atoms. More preferably, the anion Z' is
an anion of the formula BAr,"”, wherein the substituents Ar, the same or different from each
other, are aryl radicals such as phenyl, pentafluorophenyl or bis(trifluoromethyl)phenyl.
Tetrakis-pentafluorophenyl borate is particularly preferred. Moreover, compounds of the
formula BAr, can conveniently be used. '

When the metal compound is selected from Ni compounds, the cocatalyst is preferably
selected from triethylaluminum (TEAL), tris(isobutyl)aluminum (TIBAL) diethylaluminum
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conpounds are those of fornmula AlHerr]Rerr] X[ err] where Ris a

hydr ocar bon grou é)referably an al kyl group, having from1-'to 20°carbon."
atoms, X is h Pd@@ﬁ,npreferably chlorine, pis fromO0 to 2, r PETERHPET? o
3and qis fromO to 2. Specific exanples are triethylal um num (TEAL),
4riisobutylalum num (TIBA), tris-2,3-dinethyl butylal um num di et hyl al um num
chloride ([rffide @EACHUMAIO! Hha UiixiMe ithieofa Firtharors| dl¥o PYsthatbZ Sibluding

di et hyl al um num chl oride (DEACO . Al unpxanes can al so be used as

cocat al yst shyidrogeaflupride, beropsrifinoside gund thein ethgraiarerivalines.axepreferabliused- as

t al t- ol ' s | [ I-
bo & 1inear " br anesiuge Sieb chimpblefis sditicd SR Ch AlGRAR e eSS i eianty
theht y Fﬁ: [sﬂreé&dvﬁ’&hl ee':m;galfhmula[ne' tﬁés]quﬁdhhﬁidbtm_ cge etHylhflmh’_md odicH]'oi'ifl_e r@abDd) om
each -other, are selegted fromthe group,c n ydrogen, |inear or
br anched, . Sartiallyhydrofzed diethylaluminm ehlonds @E& i’ l‘i‘ﬁ&&ﬂ“@“@’@ﬁsfh“{!{@fr]

| oal kyl ,; P | =) - '
STyl aky! e e, mbf bidp i i el ik 34l cath O Lomgtilas Ehcatalfh
group \-A'A? Algefimbly))3plectel. fom petiyldicaina | %M)ﬁluisﬁsob;?k)ah?ﬁﬁm o(’ﬁlﬂﬁd;),
err erej.n mis an intege om.0 to an err] has the _
neani ng reﬁ?wlwﬁﬁ@%@ﬁghgﬁﬁﬁ@Mé@x%?gh nmula: [err] wherein m
i's an integer raﬂﬂémmefc&%s?c&@oﬁ&xt%ﬂtaﬂis%rxﬁetﬁl&:%n’ﬁ:h@ma@b%?lek@so@ﬂfoﬁﬂlﬂae

above. In the above-nentioned |'inear and cyclic alunoxanes Rlerr] is

pr ef er abl y (Yat(M]ithe ea-eajalystisprpleraply MAQ: 4. 4-tri net hyl - pentyl . Exanpl es of
al unoxanes suit i ' o¥o) ' L0t WA
according to th%&e@%n@&ﬁn%ogﬁmqg%qggeg&?rééd?%@a ﬁkﬁoﬂ%goﬁgﬂ‘?i}héﬁé fa m)a%in@-gg)
met hyl al untandria pabicalandtbbNd carboxylates, the catalyst system is advantageously prepared by

reacting the Nd compound with an alkylating agent and with a halogenating agent. The
alkylating agent is preferably selected from the trialkyl aluminum compounds like TIBAL,
while the halogenating agent is breferably selected from halogenated aluminum alkyls like
DEAC or EASC. . |

Both the AI/Nd and the CI/Nd molar ratios of the catalyst are somewhat critical for the
polymerization activity. Preferably the A/Nd molar ratio is higher than 10 and more preferably
is between 15 and 70. The CI/Nd molar ratio is preferably higher than 2 and in particular
comprised between 2.5 and 5. .

It has been observed that when butadiene is to be polymerized the activity of the
catalyst system is improved as a consequence of the aging of the catalyst. In particular, aging
times higher than 2 days and particularly between 10 and 40 days are suitable to obtain
improved very improved yields over the fresh catalyst.

Even the 6rder in which the Nd carboxylate , the alkylating angent and the chlorinating
agent are added has an influence on the final proi)erties of the catalyst. Commonly, the catalyst
is prepared by ﬁrét adding the chlorinating agent to the hydrocarbon solution of the Nd
carboxylate and then reacting the so obtained slurry mixture with the alkylating agent. In
developing this procedure it has been found particularly advantageous, for the increase of the
activity, contacting the first mixture with small amounts of the dieninc monomer before adding
the alkylating agent. |

In the aiternative and preferred embodiment, the alkylating agent is firstly added to the
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WD 00/ 18812 ' PCT/ EP99/ 06979

substituting f the nethyl groups with a C2 to C12 al kKypEer8p8d/és979
preferably i svgg ?’QY@‘%MVAO) I sobut yl al unoxane (Tl BAO).

2,4, 4-trimethyl -pentyl al unoxane (TIOAO) and 2- nethyl - pentyl al unoxane.
Mxtures of different al unbxanes can al so be used. Suitabl e actjvatin
cocat al yst &ydrocarben salutionef theNd earboxyflate.nBhe so, ebiainech mixtres(fss mpxpe) is s

of the reacti bet ween er ,

ot ef or abl y 2884 Fe AT oAgH et f T by BRI hirhofkrk il *ﬂ“”as B hen
neani ng r epggdddedith IRY Ralofkating dfdit. Ylus edhaigue allows ttdnebmxgarfmbbahllystcsystem
al um num conpounds described In EP O 575 875 (for (11

descri bed iwhishds semplesiosolyble in the hydrogarb Hﬂﬁé SEB?Q?‘P%B‘F tarl’?e for the
or ganonet al | i cn%#m &gﬂ%of forrrul a AlR err] or Al [err] Rlerr] are:
tri s(rrethyls)’paq num ?PS EIPQO utyl)al umi num tris(isooctyl)alumnum _

bi s(i sobutyl - )almmﬁmmmdxfmmbﬂme ﬂrsts(xpmubmgrbfe)‘@lwaquh]day in partlcular

di met hyl (i sqbut yl umn exyl)al um
tris(ben zyl"’bﬁplﬁ’ﬂﬁbﬁlﬁﬂ? ‘g(att i 1(, @}ﬂ% s are txse:dnkj~J the lower carboxylates, longer

t 2,4, 4
(11902, 4 4 gl b ARRcal HoTHALAS ! 10 dayd aft pefeol bRl ek g

di i sobut yI -agﬁxgphmsycbf the dipsti thixtuserigengrates a final catalyst system solution capable to remain

i sobutyl - 2 tr.imet nty

di i sobutyl c? 2’ f‘?ﬁsllﬂrﬁeﬁs\%ﬂpy ﬁ?yfi %ﬁoulﬁ‘nrﬁrlllg lréhggeggg? $l%% P%ﬂeyﬁ“p?} g?t%ly ?téﬂglutlon '
al um num CQﬁﬂéﬂbﬂdi‘Ioﬂﬂfé dctivity. Andpatti¢ulariragihy Itinsustfpim abouti 2 tord (dRly Ay espacially
triisobutylal um num (TIBA). Mxtures of different organonetallic alum num
conpounds @mefe@ed: al unoxanes can al so be used. Suitable activating

cocatal ysts acc of
formula Y[err] z%\%h e| an 191?;%@%1 rons ﬂggﬁg@?ﬁgﬁgg@gg%&nate a proto
and t o reacelected form the group con51stmg of saturated hydrocarbons like propane, butane, pentane,

hexane, heptane or aromatic hydrocarbons such as toluene and benzene.

As. explained above, this catalyst system is particularly suited for the preparation of polydienes
by polymerization processes carried out in gas-phase. In particular it is very surprising that, as
shown in the following examples, with the use of the polymeric porous support of the invention
it is possible to obtain improved yields with réspect to those obtainable with the same catalyst
system supported on silica as disclosed in the prior art. ,

The gas-phase process can be carried out in a fluidized bed reactor or under conditions in which
the polymer is mechanically stirred, and operaﬁng in one or more reactors. The polymerization
temperature is generally comprised between -10 and 250°C, preferably between 10 and 160°C.
The pressure is generally comprised between 0.1 and 50 bar and preferably between 1 and 20
bar. | _

The molecular weight of the resulting 'polymers can be regulated by using molecular weight
regulator agents, or by using the polymerization conditions. |

As polyene units capable of supplying uhsaturated units both conjugated and non-conjugated
polyene can be used. |

Among conjugated dienes 1,3-butadiene, isoprene, pentadiene or dimethyl butadiene may be
used. Straight, non-conjugated dienes can be selected from 1,4-(cis or trans)-hexadiene, 6-
methyl-1,5-heptadiene, 3,7-dimethyl-1,6-octadiene, alkeny! or alkylidene-norbornenes, such as
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irreversibly with a substituent X of the metal conpound, and Z is a

conpati bl e non- coordinating anion, able to stabilize the active ‘catal ytic
speci es whi cHWO®9aB812 from the reaction of the two conpounds aRETRPYMOTY
sufficiently labile to be displaceable by an olefin substrate. Preferably, )
the anion Z[err] consists of one or nore boron atoms. Mre preferably, the

ani on Z[ e i Bk 201ARrRhe.{ 8ol ROMESARbBbokne, WS NBolesls dueem

Ar, the sa eren rome her, are ar¥ radicals such as

_FIJ_h eny |k pe Itisaﬁdf-llmrcgcibectgdlem 5meglfyii1i 3-tycloootadicns;i4) %-@Iahydmmdene '
et raki s- pent af | uor ophenyl, borate i s panticularl)

conpounds d¥s i ﬁémPB'Pr’rﬁﬁ? %&Bgd’fﬁ?% rh éﬁf4 ‘Ic'il‘a{ P@ é?é/‘%{x?has
~conpound | §g§gy enlade ftdS w,v pedifE &l IS preferabl
selected fr errﬁlet h;l a m num EAL) ?{rgr s(i so%b?&ﬁi) alum n Tf, yle

di et hyl al urfihepolyners obiginexd ggzcatalyst of the inventionhave a cis-1 4-do#b e ond content of

T EP991 053 480cH B 8 SHE Al 9B Bt hed sl o gt o oo

et herat e deatakat bﬁ(ﬁﬁy va;rymgomefpemhdr&ammeebndmm T)rpmalrmwdculao wysightsdare dn the
selected fromCo c npoungds, the ¢ caég&(, ref abI cted from
et hyl al uni rrangedeosy 1119 dﬂllgrs iﬁﬁﬁﬁ %/gmlﬁg ( EADC) ,
partially hﬁféﬁ\@h&fe gdidl ywrﬁ'(ilmmme fypstaly E?Eﬁ@% e\Rfh 30do TR MU EE is

t her eof . When ound i's sel’ected from rare earth netal

conpounds, disvepassiblet by thet gassahpseeptdmmmge lte prasiuce pelymersy ofevery lhigh mplegwlar

(Dot s gnah ol b Sy ik a8 JebioR sslu Bt hocpe of e

mret ?' c g lrfp %I\gijvikétﬁnf antthe pessitility fof trihbféraedciipny thifopgh the solvetaksed. yst i s
efera
P Y The polymer obtained may be compounded and vulcanized in the usual way.

The following examples are given in order to better illustrate the invention without limiting it.
EXAMPLES '
CHARACTERIZATION _

- Effective density: ASTM-D 792.

- Porosity (due to pores with radius up to'100',000A): the measure is carried out using a

"Porosimeter 2000 series" by Carlo Erba.

The porosity is determined by absorption of mercury under pressure. For this determination
use is made of a calibrated dilatometer (diameter 3 mm) CD, (Carlo Erba) connected to a
reservoir of mercury and to a high—v_acuum pump (14107 mba). A weighed amount of sample .
is placed in the dilatometer. The appératus is then placed under high vacuum (<0.1 mm Hg) -
and is maintained in these conditions for 10 minutes. The dilatometer is then connected to
the mercury reservoir and the mercury is allowed to flow slowly into it until it reaches the
level marked on the dilatometer at a height of 10 cm. The valve that connects the dilatometer
to the vacuum pump is closed and then the mercury pressure is gradually increased with
nitrogen up to 140 kg/cm®. Under the effect of the pressure, the mercury enters the pores and
the level goes down acc'erding to the porosity of the material.

The porosity (cm*/g), and the distribution of porés is directly calculated from the integral pore
distribution curve which is function of the volume reduction of the mercury and applied

pressure values (all these data are provided and elaborated by the porosimeter associated
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When the nmetal conpound is selected fromthose belonging to the fornulae.
()-Crer) andgj i cular from Nd carboxyl ates, the catal yst oS0
advant ageousﬁybgg’@gé#ed by reacting the Nd conpound with an al E??’?t"?%dﬁg
agent- and with a hal ogenating agent. The al kylating agent is preferably
selected fromthe trial kyl alum num conpounds |ike TIBAL, while the

hal ogenat i Etgn%lwwmisréq dabitlya SPIIEES BONER0072:04! pepegtanh byl CaEtbai num al kyl s
| i ke DEAC or SC. Both the A/ Nd ang t,Be,CI Nﬁjﬁ#ar r?P'los. offth .
catal yst alhe peresihexpressed asgRgreepigge Ohxo} 6}55)“1‘7%“ I thetefloying fo @?er ably
the AI/Nd nolar ratio is higher than Lglﬁq,))@re preferably is between 15 .
and 70. The C/Nd nolar ratio is pre?(e abl® “hi'gher than 2 and in particular -
conpri sed Gabwees tRe Yol dof the porésandIéis tiebapparentivdlinae ofithe sathpleadi ene is to
be polynerized the activity of the catalyst systemis |nproved as a
consequenc&hevalupeff F%@“%’X‘Y previded By fhe &W@r@tﬂfﬁlﬂ%&{; PRdhs ﬁ‘?‘?é% of th§her
‘than 2 day 500, -03ffweit 1 1:%@%&%9%&%1%&9&%&5 irPthe. The appatedit VelugfRiah N
i nproved very 1 nproved yields over the fresh catal'yst. Even the order in
whi ch the Hisampledisgivwenhdy; the al kyl ating angent and the chlorinating agent
are added has an influence on the fi nel_ Prﬁp? es of the catalyst.
Commonly, the catalyst is prepared by f'l'[ 3 2'3 ng the chlorinating agent
to the hydopeRPRNHE Weipht _Qf‘tﬁ@{saﬁ'xﬂ@ ihgramag, PO 16/tha wveight of thi @ilatofedrHmgrcubicins 0

obtained slurry mxture wt he al kyl ati ng agent. 1n devel Olﬁi' n&ﬁt hi s :
procedur e granisa®, isshe weight of e dilatomesert-memynyisemple o gramsand I ds the depsiyeofos

the activit CO LA 0G At L&t mxture with small anpunts of the
di eni nc rmmv)eﬁ%'fygatet?g% g‘&délzﬁg%f/‘lf]{ﬁ al kylating agent. In the alternative and
preferred gnbxodiPb®E1, the al kylating agent is firstly added to the 10

Supportation of neodimium based catalytic system

9.84 grams of a polyethylene pre-polymer having a porosity of 0.341cm’/g were introduced,
under nitrogen and at room temperature, into a 250 ml, 2 neck round bottomed flask, that was
then connected under nitrogen to a rotavapor. A solution containing 5 mmoles of DIBAH in 10
ml of hexane was added dropwise in 10 minutes. The flask was allowed to rotate for 1 hour at
room temperature under nitrogen. The flask was then disconnected from the rotavapor and the
solid was dried under reduced pressure for 30 minutes at room temperature, by gently shaking
the flask, until a completely free flowing powder was obtained.
Meanwhile, in a 25 m] Schlenk containing a magnetic stirrer, a solution of 0.523 mmoles of
Neodimium versatate (1.65 ml of a 0.317 M solution in hexane), 0.2 mmoles of isoprene, 15
mmoles of DIBAH (10 mL of a 1.5 M solution in toluene) _and 0.3 mmoles of EASC (2.5 ml of |
a 0.121 M solution in hexane) was prepared.
The solution was stirred for 5 minutes and was then cannulated under nitrogen into the flask
and homogeneously distributed on fhe solid support. The solid was dried at reduced pressure
 for 30 minutes by gently shaking the flask. _
“The flask was then weighted and the weight of the supported catalyst was calculated to be 12. 4
grams. | |
1,3-butadiene polymerization

The flask, containing the supported catalyst prepared as described in the previous paragraph,

was connected to the rotavapor and it was allowed to rotate, at 80~100 rpm, plunged in a water
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WO 00/ 18812 ,

PCT/ EP99/ 06979 hydrocarbon sol ution of the Nd carboxylate. The so*obtai ned
m xture (firsWOAMB8IZe) is then aged for a tinme |longer than 4 REUESIVTLby -
obt ai ni.ng a honogeneous m xture which is then added with the hal ogenating -
agent. This technique allows to obtain a final catalyst systemwhich is

conpltetely lLubl e i IO | i ' _
cui tabl o 1 itlidbfed #2010 S5 5 RE BN Hither aler aha B G nBotin of
agi ng of t heldculas siendsytvas Fediistophefotavapodryandvontinubusty disthargedr 4t iaguésaure \wfi 6126
carboxylates with at |east 10 carbon atons are used. For the |ower :
car boxyl at @&8- | onger aging tines in particular fromabout 2 to 10 days are

preferred. 4 P%%ihﬂtes,ttﬂé’g% R#lgﬂﬂﬁiatﬁﬂi»@& didcORiued byggoip%' oSthe Refitng' of

generates a final catalys olution capable to rée Clear for
times | ongdy3-butadiers ahwdy fushivgs nitiogen throughnthe flask. 328 rgyaros of solid iwexe obtainedy st
solution is beneficial for.t ciivity. .l artic ging tinmes form
about 2 tocama‘&%@r@gfa%‘Bg%PQﬁ%?‘&#ﬁVg&%%?yﬂwﬁ‘MOn nedi um used for
t he prepar M rﬂf‘wééﬁgg‘# al yst systemis generally selected formthe group
consisting 0T saturate ydrocarbons |ike propane, butane, pentane, hexane,
hept ane or Suppextatien of npodimiunnbased catalyfic systemone and benzene. As expl ai ned
above, thi %‘618 as%ﬂ{ezéréce%ﬁ? QAW loSed i Exthb 'hywésufotn%@e&,oéxc%é&eﬂﬁ{ Sk AsOfse
pol ydi enes "by po rrzation procesSses carried out 1'n gas-phase. In

parti cul ar insteadsofuthe polyethyleneiprerpolyater aa the bupportifor theendodirhiomi bapeéd catahities,
with the use of the polyneric porous support of the invention it is

possi bl e t ¥BHPai n i nproved yields with respect to those obtainable with
the same cabal ¥ains HFHIRE @HRRO045760)0RerR! tidel &s ARe %pgshpﬁﬂ& havirg el dritid &7 T -
The gas-phase process can be carried out in a fluidized bed reactor or
under. cond280%hErizd banschl o aramsiof selid weranbtsind after the supporiagian ofths catalytic
operati ng isgst e or nore reactors. The polymerization tenperature is

general ly conprised between -10 and 250[err]C, preferably between 10 and
160[ err] C. 1,3-butadiene polymerization ' '

The polymerization was carried out according to the procedure disclosed in Example 1 with

the only difference that the polymerization time lasted 1 hour. At the end of the

polymerization 40 grams of solid were recovered corresponding to 18.96 of grams of

polybutadiene (activity 30gpol/mmoINd/h/bar). '
EXAMPLE 2 '

Preparation of the homogeneous catalyst solution

A hexane solution containing 0.361mmol of Nd versatate was added with a hexane solution of
TIBAL containing 10 mmol of AL The so obtained solution was left to stand for about one day
after which a hexane solution containing 1.08 mmol of DEAC were added. The resulting clear
mixture, having a 0.02 molar concentration, was then used in the next step.

Supportation of neodimium based catalytic sysfem

15.3 grams of a polypropylene polymer having a porosity of 0.538 cm’/g were introduced,
under nitrogen and at room temperature, into a 250 ml, 2 neck round bottomed flask,
containing hexane that was then connected under nitrogen to a rotavapor. The homogeneous
catalytic solution prepared as disclosed above was then added dropwise in 10 minutes. The
flask was allowed to rotate for 30 min. at room temperaﬁ:re under nitrogen. The flask was then

disconnected from the rotavapor and the solid was dried under reduced pressure for 30 minutes

14



The pressure is generally conprised between 0.1 and 50 bar and preferably
between 1 andw@ofisiz The nol ecul ar- wei ght of. the. resul ting pollygﬁFﬁ odiaBeP e
regul.ated by using nol ecul ar wei ght regul ator agents, or by usin

pol yneri zation conditions. As pol yene units capable of supplying
unsaturated units both conjugated and non-conjugated pol yene can be used.
Among conj ugaber tethpatere] by genttyostiaking, the Hagly entdl,a qoenpletely diee flowint potdey was

but adi ene be us non- conj ugat ed di enes can be sel ect ed from
1,4-(cis or® %&%bé&%‘%}%\‘d met hyl - 1, 5- hept adi ene,

3, 7-di net hyig.’bu%‘ﬁﬁ{@mﬁﬂ@mzﬁdﬁenw or - al kyI i dene- nor bor nenes, such as 11
WO 00/ 18812 ' '
PCT/ EP99/ OGMﬂ%FWmﬂes@g d rthe supnetted Satplysinprepaed aredescribadoinithe peavious

nonocycl i c ! j 1S5

5 met ' - 1, e, e oo ik uplsBoran st ARRRAY BB, ot 0-100 pg, plunese.
the art themCh mﬁba:tnrat ﬁioﬁﬂtehgaemmﬂ Ia-bmauimeq:remﬁsiy flashed t\maélﬁﬁ@p&set‘ﬁblﬁh
Dol yrrer o LB G PICFAIEFRENER VS I T RQTaPEHHL 8 PeRERPE OEAHSRL .2 SHoefgbiF o
polymers o t e
bond cont enf gk gegund 60 to 99% The nol ecul ar wei ght can be adj usted
through the conposi tion of the catalyst and by varying the pol ymerization
condi ti ons Afterl Smiinutes| theugaa iphasei prlymeerization was [discontinged by stopfidp ¢he feeding of

i scost Ly b opadipne e Resime firosShEiEh MR hask § Sond O ffliadicH e Shiape
MJ It is aéo‘iﬁsﬁtg\&ﬁiF%ﬁlﬁdhvi of 88&polRassINAAYbARESr | zati on to produce pol yners

of very high nol ecular weight that -would be extrenely difficult to obtain
by sol ution polynerization because of the :

QT
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hi gh viscosity and the possibility of transfer reactions through the
sol vent used. The pol yner ob @ggh unded and vulcani zéd in the
usual way. Th¥Ord{tp&%i ng exa@ E%épﬁ n| order to better PCA/ERSYOERHHT -
the invention without |imti ES CI—ARACTERI ZATI ON - FEf f g
density: ASTMD 792. - Porosity (due to pores with ra‘ﬂ!“lﬂ&lﬂl“’“@iiﬁO&

the measure is carried out using a Pgm‘gr 2000 'gemress! I'$" Er ba.
The porosity is deternmned by absorpti rcury under pressure. For

this deter i NQkhid catfigst conpoReht For e ¢)pdlymbshtion bhdiens! esmpriki®tdhipoand™)

CD3 (Carlo Erba) connected to a reservoir of nercury and to a high-vacuum

Sulrrp ( 1. 10[ erafja mesal) seleateddioghCe, hmﬂﬁarmaﬂbzﬂﬁm@s, supprreden mo}ym;r having a
ond T o i i APRSHTT AR Bpdis vl £ iR BB o IOC R, Bl HAEY 6T TR oo

t hen connect &derbm-ytdiahdﬂercury reservoir and the mercury i's allowed to flow

slowy intg it until reaches the_l evel marked. o he dllatometer ]
hei ght of 20 *%ﬁgl lvﬁmemm accoRag e claim 1 awé&fgﬁé% BPTOpY PR M@e{/eéa@ﬁﬂeﬁunp

I's closed andg, E?ds?sﬁﬁg o pEfE ?Fenb %@5@%@4 bﬂ/emﬁes@@ﬁﬁgrayohhbns less

n|trogen up to 140 err he effect of the pressure,
mer cury “ent ertbart ﬁé"/qnmi e am d eﬁneselwtedl frgmeprogyiene, ab-butenk, nbh@mc,hé-mnthsdsll-t y

f th Th d the d but
i rect 1y cal dangpba BB AR el comifprhB ot bofefun peek ' °
function of tdbeve/%%naygtsmueh brs OB B, ;preﬁywma@dogmnbeéfaﬁﬁmow ues

(all these data are provided and el abor d by the porosineter associ ated
12 olefins such as 1-butene, 1-hexene.

3. A solid catalyst component according to claim 2 in which the porous polymer is a
prepolymer produced in a quantity of from 0.5 t02000 g pér g of solid catalyst
component. '

4. A solid cétalyst component according to claim 3 in which the porous polymer has a
porosity in the range of from 0.04 to 1.4 cm®*/g measured by the mercury method.

5. A solid catalyst component according to claim 1 in which the porous polymer is further
characterized by porosity, expressed as percentage of voids, of higher than 15%. -

6. A solid catalyst component according to any of the preceding claims in which the metal

| compound is selected from compounds of nickel with mono- or bidentate organic ligands
containing up to 20 carbon atoms. o '

7. A solid catalyst component according to aﬁy of the claims 1-5 in which the metal
compound is selected from cobalt salts of organic acids, or cobalt organic complexes.

8. A solid catalyst component according to any of the claims 1-5 in which the metal
compound is selected from rare earth metal compounds belonging to the following classes:

an alcholate of formula (RO),M @O; '
- acarboxylate of formula (RC02)3 a;

- complex compound of the rare earth with dlketones and/or an addmon compound of the

halides of the rare earth with an oxygen or nitrogen donor compound corresponding to
the formulae |
[®R-CO-CH-CORM ()
and i This Sheet Has Been Replaced -
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- room t enperat ur e,

WO 00/18812 . _ | PCT/ EP99/ 06979
conput er whi %bénﬁwl pped with a "M 1O E_200/2:'0 2[ ggr?ﬁ&(mg”lﬁg%a.

Dy o
o 11T

The porosity expressed as percentageJoiHls
following fornmula: X=(100.V)/V[err]- BEN yine of
V is the apparent volune of the sanptre—d ; IS 4’“@&4'“'"7]"“"”“'
provi.ded by theMﬂst%mpt thar(-[\ﬂal culates it on fhe~basiis of» The + u s =
di fference betweerr the I nitial ‘and final |evel of the merlcury in the. The
appar ent vol une wikret M isatvatent slegientof thy rae earth withatamip numbeisof\§ditg il ; Bf

the sanple in grans, Plerr] is the.weight . of the.di.latonmeter+tercury in:
granms, Plerr] i§r°c"‘R§"W&?’§ﬁ$e %‘fnet‘ﬁ?’%’?‘?&%ﬁﬁ%ﬁﬁéﬁyg{?éﬁ%%#g?cgggﬂg%ﬁ’%gsﬂgnd

D is the densi tMoearbaﬁ_a&nfs;él,ﬁﬁm&ﬁ{e@wohﬁleoﬂi&iﬁéanm&mu]tc) 6. EXAMPLE 1
Supportation of neodi m um based catal ytic system 9. 84 grans of

A , : . a .
pol yet hyl-efe Arslidocajalyst ermpangntaaprordiag tp pimp 831 Bhichr thp/meigk cempound is -
~introduced, under .Nnitro t. t i . n :
round bottorrestfsj ngb%ﬁ} glg({;e\;\aggf%é%g 0 r{ggﬁg{aﬂu%gsr néndla rolg%ﬁa%tgomaw}’?ch B
rotavapor. A sbktithémtdRGedlimeanorn igaichedalkelraditalDtddtdihing 1 10 10rtarbdn diemane was

added dropwi se in. 10 mnutes. The fl gsk was, all.owed .to rotate for 1 hour, at

room t errpg\rllmgt-ﬁrséhﬁ ﬁa@}yshg?mﬂlj?ﬁ? aepﬁgﬁpg &%\A%%g Ip dl:l&é@‘%?ﬁé@?@ﬁ A% clquﬁie

rot avapor andﬁsxﬂeﬁ.g%rb@%\e@ﬁsi&mageﬂedapﬂmmgﬁ? DGR IR, %ead%ﬁ%gpm RidhsBfateat
gent | K y

y shaking the tlask, “until a conpletely free
f1 owi ng powdeandmedyhium(HBhaphtbenaihi |l e, in a 25 m Schl enk containing a .

magnetic stirrer,..a | ytion of 0.523. | es of odi.m um.versat ate (

i of a0 dirAneligh R poiheal a5ORE th iy oof B Bl iR YRR B ey
DI BAH (10 nL @mpbuhd Is ddicctddufirdra Rark BartiomdRDeImpsvadds offforfitlh €6):of EASC (2.5 mi
of a 0.121 Msolution in hexane) was prepared.

(

where the R, groups equal to, or different from, each other are hydrogen or C1-C10
hyrocarbon groups, in particular alkyls; n is 1 or 2; X is selected from halides, carboxylates
and alcoholates; and M has the meaning given above.

12. A solid catalyst component according to claim 11 in which M is Nd.

13. A solid catalyst component according.to claim 12 in which the Nd compound is selected
from those of the following formula (VI): |

Ry R\
----- NdX;.m[A
R, >'—|—<Rl 3..m[AIp[ED] (VD)
Ry n .

where the groups R1 and n has the same meanings given above, X is Cl or Br, m is an
integer from O to 2, p is an integer from O to 4, A is a salt of a metal belonging to one of the
groups from I to IV of the Periodic Table of Elements and ED is an electron donor

compound.
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The solution was stirred for 5 mnutes and was then cannul at ed under
nitrogen .into the flask and honpbgeneoup ln?‘@?é nthe solid support.
Labééht of

The solid wasWR I8 reduced pressurg gent |IRCTIERIRI06ITO
the flask. The flask was then wei ght edi_and the supported °
catal yst was calculated to be 12. 4 grams 1, 3-but adi ene pol yneri zation The
flask, containing . the supported cata rep red Jescribed in the

previ ous pafafr %98 calglyst 'Pteﬁfc?re @P a’Bo‘?’h“glh ectron, danox, corgpeupd; is)
rotate, at 80slOfkd fRith efhbiREE Sminds, %n&’%{eqﬁet&?saltls or 2

PCT/ EP99/-06979 bath thernostatted at- A40[err]C. 1, 3-butadi i ehe, previously

fl ashed t wildeAaselideatalyst compenest rerording torslaia idain whish dhe elaettonf danot is ethehe

ot ons t ho_ e BOR BeYerth? SHASORE & afabl S8R dindhoxyedid Ly Ahfhnc'
feeding of 1, BriE)aadidioxaneand fl ushi ng nitrogen through t he flask 22.8
grai ns of s‘ol id were obtained containi ng.] 10. 4 grams of pol ybutadi ene -

(activity d9dghatlyshirNes (fomelymerzation phtiepes %ﬁr@ the 3pASHED Praguctopt a solid
neodi m UM basggaid'sBbidht RSP Blasy SAER prchhﬁ%H&ﬁqs%ﬁfi%f‘di’a&ﬂy Exanpl e 1

was foll owed, ept at 5| was” us I NSt e po | ene

pr e- pol ynerl7a€atalyst aoqrdmgtto f:hunﬂﬁmwhmhlﬂm epcathlystdsiselertesll fyam thegredpeconsistingy
grans of sili cg (Grace 955/ 60) were used as the support, after having been
dried at .

- organo-Al compounds of formula AIHR X, where R is a hydrocarbon group,
preferably an alkyl group, having from 1 to 20 carbon atoms, X is halogen, preferably
chlorine, p is from 0 to 2, r is from 1 to 3 and q is from 0 to 2;

- alumoxanes containing at least one group of the type:

011 S a—o-al

R7 R7

wherein thé R’ substituents, the same or different from each other, are selected from
the group consisting of hydrogen, linear or branched saturated or unsaturated C,-Qo-
alkyl, C;-C,,-cycloalkyl, Cs-Czo-aryl CCyalkylaryl and C,-C,-aryl-alkyl radicals, -
optionally containing Si or Ge atoms, or R’ is a group -0-Al(R"),;

- compounds of formula Y'Z', wherein Y* is a Broensted acid, able to donate a proton
and to react irreversibly with a substituent X of the metal compound, and Z' is a
compatible non-coordinating anion, able to stabilize the active catalytic spécies which
results from the reaction of the two compounds- and which is sufficiently labile to be
displaceable by an olefin substrate.

18. Catalyst for the (co)polymerization of dienes comprising the reaction product of a solid
catalyst component according to claim 6 and a cocatalyst selected from the group
consisting of triethylaluminum (TEAL), uis(isobutyl)aluminum (TIBAL) diethylaluminum
chloride (DEAC), MAO and mixtures thereof. |

A 19. Catalyst for the (co)polymerization of dieries comprising the reaction product of a solid
catalyst component according to claim 7 and a cocatalyst selected from the group

consisting of ethylaluminum sesquichloride (EASC), ethylaluminum dichloride (EADC),
—_—
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250[err] C for 24 hours. lﬂnl f SO|I were _obtajned after the
- supportation at al !%EE qq,mg\ggml yneriza
pol yneri-zati o‘ﬁav?/g)g&égr ri ed=ou NecEy ocedyre di scf’ggg; Q@ﬁs‘ls
Exanple 1 with the only difference that the—pel—ynceH-z-a-tlon time Iasted 1

hour.. At the end of the polynerization 40 granms of solid were recovered

cor r'es pondi nondral¥hydfolioéd méﬁyﬁhmimmlchhﬁﬂe@]mﬂeoo A0 ardymixtures thereof.
30gpol / mmol Nd/ h/ bar EXAMPLE 2 Prepargtgl on of the ho a
sol Et i OE A20eKatalysts rdb? dep)polymerizatiny §¥9¥FﬁT6‘PmB‘Fs‘§&int€%P€°§f‘ﬁtt g \%5 reé
wi th a hexan v dﬂ?@f [ alpgk{q
sol ution vvase? %‘%&t 0 st an?&sgﬁgg%?%%gfﬁ%%g rtl\%ﬁl?%]nsas %%?(lzd;e o) tt ion
ﬁont ai ni ng ézaig%ntlmidlmﬂfa]imgénwgeaganlded The resulting clear m.xture,

aving a mol ar centrati e ed in .
Support at i (% G?WMFWH% '3 gé‘&%a’tnamé‘ff'@‘ S§Eﬁ8%%¥e§p§rs§%§ed§° i the trialkyl

pol ypr opy! ene,aatnREEotsdtnddai B aRigkyataf aberh 3Ssdldtied frorh halvpeeadddluniiuged,
under nitrogen and at roomtenperature, into a 250 m, 2 neck round

bott onmed f | as#dkyls.ont ai ni ng hexane that was then connected under ni trogen to

st hon’ adeSa T B8 By fRlizd! oF el bt BR bRt Pofthe Raliifor 00
30 nin. at rogryhtpefmspatymahuﬁdgapnwsmgmmﬁmmmamnmdmomeéohism ed

fromthe rotavapor ang the soljd was dried.,under reduced pressure for 30
mnutes 14  thepP@3 Qi ureclil:»ymercu;yme&od;ang P

PCT/ EP99/ 069 7&)) the product of the reaction between (i) a rare earth metal compound belonging to one of
the formulae @)-{ID) of claim 12; (i) an alkylating agent; and (jii) a halogenating agent,
said components (i)-(iii) being reacted in a hydrocarbon medium.

23. Catalyst according to claim 22 in which the alkylating agent is sclected from the trialkyl
aluminum compounds and the halogenating agent is selected from chlorinated aluminum
alkyls.

24. Catalyst according to claim 23 in which the rare earth metal of formulae (D-(IM) is Nd; the
AVNd molar ratio is between 30 and 70 and the CI/Nd molar ratio is between 2.5 and 6.

25. Catalyst according to claim 28 in which the reac’uon product (b) is aged for a period longer
than 2 days.

26. Catalyst according to claim 23 in which the component (b) is obtamed by reacting the
component (iii) with a mlxture, obtained by contacting t he components () and (ii), which

has been aged for a period longer than 4 hours.

27. Catalyst according to claim 26 in which the mixture obtained by contacting the compoﬁents
(i) and (if) is aged for a period longer than 1 day.

28. Process for the preparation of a catalyst component according to claims 1-15 comprising
contacting, a compound of a metal selected from Co, Ni and rare earth elements, with a
polymer having a porosity, due to pores vmh a radius up to 100.000 A, hlgher than 0.02

m’/g measured by mercury method.

29. Process according to claim 28 in which the contact is carried out in a liquid hydrocarbon
medium. |

'30. Process according to claim 28 in which the contact is carried out in gas-phase.
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at roomtenperature, by gently shaking the fTask, until a conpl etely free
fl ow ng powder was obtained contai numlﬂmmﬁ III;E“ 1, 3- but adi ene”

pol yneri zat i oWOME3255Kk contai nin upport ed CRC&‘IE}PQ!IMSW
prepared as described in the previoud paragrdph,® wids connected to the
rotavapor and it was allowed to rotate, at 8-100 rpm plunged in a water

bat h o . ' d d |
passed on_ ATOPHN gt T drepciPinpiaRioh &2 ot SHarsPliala it e Rk Rl siin pe
pressure of ghesthcelofh datalysphtntactorlingeereve thordbf the cliims6RR es, the gas

phase polynerization s disgontinued hy stopping the feeding of
1, 3- but adi ERTRFRSS ATQ p&@tfﬂmr aciRrizRd R that theibropsss is saxgmm ip,gas phase.

BSabol | mrorRel s o @he W"‘%“t%" ?ﬁ%‘*‘*"r‘% Uitndly ikl Kot 86 group copsising of,
]gcr:gznpcé) y rrﬁn” gﬁzibfmdmhe,dsmgagl gumqmes:rrd;pnethykbm?:]m hﬂ-—(as netrais)-;h:tadmhe,ds-
porosity, duddEly ﬁsé‘s?a\?ﬁ% 5?54’5@&33 %”60 E gﬁﬁg‘ﬁ%? ﬁé’ﬁ'g"@e’oz >-

cnferr]/g rreaiswrsﬁmnmatbbmeﬁet hetslcis3A,5- eyowictad;eﬁ@t abyidthlanNeteddictadiene,

according to claim21 in which the porous polyner is selected fromthe group
consi sting of%é@ﬁy‘éﬁ‘ﬂ&ﬂdg}%den%opol ynmers of ethylene with proportions: | ess
than 20%ml of an olefin selected from propyl ene, 1-butene, 1- hexene,

4- et hyl - 1- pent ene, 1-octene, cycl opeé tTﬁ SHELE T ne; pol ypropyl ene
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w th isotacticity index above 80% crystalline copol yges f _
up to 5% nol of ethylene and/or [err]-olefins such as R]MGE@E
3. A solid catal yst conmponent according to claim2 in ch the porou
pol ymer i's a prepol yner produced in a quantity of frorh Q. 51 acNDOGW par |g
of soli d'caum ﬁll%l‘t@ﬁ”ﬂl 4. A solidecatal yst conpdndnt according tlo
claim3 in Wi DR pol ymer has a porosity in i he—ramge Oof from
0.04to 1.4 cr‘r{err']/g neasured by the nercury nethod. p. A solid catalyst
conmponent according to claim1 in whi ELAINS por ous pol yWET 15 further
characterized by porosity, expressed as percentage of voids, of higher than
15% 6. A sollj dA calidlcytalyst compomnt farcther(do)pglymerization cofediesfes;t eamprisingedli ng
clainms in which the nmetal conpound is selected from conpounds of nickel
with mono- or Risapehmt & LmemNidectdddriiil CocNhamd AraertheldnenB)suppottahorat oNs.
17 7. A solid catal yst conponent according to any one of the clainms 1-5 in

whi ch the metal Wiifle h;@;ﬁggulsgo é%r%g?vﬁﬁ’g%&iuss@ﬂ {05100f000 A Miter BRA DS, OF

cobalt organic R npl exes- yst conponent accordihg to any
one of the clai 1-H in whi,ch the netal ,compound is selected fromrare
earth netal con‘ﬂ@ﬁﬂi 'BE‘?SHWS&’P{Q“WWH?&'PQ’I l owi ng cl asses: - an al chol ate
of formJIa(RO)kerr_ M (1); . 3 . . .

2. A solid catalyst' component according to claim 1 in which the porous polymer is

selected from the group consisting of polyethylene, copolymers of ethylene with
propottions less than 20%mol of an olefin selected from propylene, 1-butene, 1-
hexene, 4-methyl-1-pentene, 1-octene, cyclopentene, cyclohexene; polypropylene
with isotacticity index above 80%; crystalline copolymers of propylene with up to
5% moi of ethylene and/or a-olefins such as 1-butene, 1-hexene.

3. A solid catalyst component according to claim 2 in which the porous polymer is a
prepolymer produced in a quantity of from 0.5 t02000 g per g of solid catalyst
component.

4. A solid catalyst component according to claim 3 in which the porous polymer has
a porosity in the range of from 0.04 to 1.4 cm’/g measured by the mercury

" -- method.

5. A solid catalyst component according to claim 1 in which the porous polymer is
further characterized by porosity, expressed és percentage of voids, of higher than
15%.

6. A solid catalyst component according to any one of thé preceding claims in which
the metal compound is selected from compounds of nickel with mono- or bidentate

“organic ligands containing up to 20 carbon atoms.
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- a carboxylate of formula (RCerr])[err] M (I1); -_conple E"’iﬂof
the rare earm%z;pd/or an addition conp d of. -t -més-_ of

the rare earth with an oxygen ni t rogen donor comnpou cor r espondi ng\= to

the fornul ae ( "mmu JM(111) and M]Jerr] onpk “{Mjsvnhere M
is a trival ent ﬁ' re eartiigM th atom c nu R

! rs of 57 to 71;
groups nmay be the same 8r different and represent hydrdc -adital's
containing 1 to 10 carbon atons; L is chlorine, brom ne or iodine;
froml to 6. 9. A solid catal yst conponent according to ' I n which
the netal coppouggid éata?h%hﬁjanédt%&mag o @hy bA¢ oDtR didims 1-5) invvihivh thei s
neodym um-and in which the substituents R are™Tinear or branched al kyl

radi cal s cont ai‘ﬂéﬁg@?ﬁo \‘A‘ﬁ%ﬁéﬁwﬁg‘?‘g&“‘f 38ts oF iBAdié a&iad, dr ¥edbalC pent

according to clarm n e oxylates are selected from the group
consi sting neod%m' ngflél ) 2-ethyl hexanoate, neodymun(lll) versatate and
neodym un(111) H}B’H’?‘ nat e. 11. A solid catalyst. conponent according to

Garth ot al  BonaoliSaeh st SRTRIRENt a6 15 RIRALE IR I PO R qual

to, .or different from each other are hydrogen or Cl-Cl0 hyrocarbon groups,

in particul ar ahégl compound ig selected fiom garg sarh tractalf qomponadsi belanging to the
following classes: |

- analcholate of formula (RO):M ; |

U - acarboxylate of formula (RCO)s M am;

- complex compound of the rare earth with diketones and/or an addition
compound of the halides of the rare earth with an oxygen or-nitrogen donor
compound corresponding to the formulae
(R-CO-CH-CO-R):M (1)
and
MIL3 ¢ y donor aw),
where M is a trivalent elemeﬂt.of the rare earth with atomic numbers of 57 to 71;

W, R groups may be the same or different and represent hydrocarbon radicals
containing 1 to 10 carbon atoms; L is chlorine, bromine or iodine; and y is from
1t06. |

. 9. Asolid cafalyst component according to claim 8 in which the metal compound is

sélected from those of formula (II) in which M is neodymium and in which the
substituents R are finear or branched alkyl radicals containing 1 to 10 carbon atoms.

10. A solid catalyst component according td claim 9 in wh.ich the carboxylates are

selected from the group consisting neodymium(III) 2—eﬂ1ylhexanoaie,

neodymium(ITI) versatate and neodymium(III) naphthenate.



car boxyl at es and al cohol ates; and M has the neani ng given
solid catal yst +Hng to claim 1l in

solid catal yst co ing to claim12 in\®WK
sel ected fromt mﬂmﬁm wing formula (VI1):
Rlerr] and n ha gs gi vegygabove, X

integer fromO to 2 pis an integer fromO to 4,
bel onging to one of the groups froml to IV of the\P
El enrents and ED is an el ectron donor conpound. 14.

conmponent accef i Balid éatdlysticBinpendnd addording © @Ftofdie lsiRR1-§ ﬁmwu;ndhé fnetal
selected fromethers and am nes, and the netal salt is Mgl [err] or

MyBrerr]. 1Qofpoudd 15 bteled bl nirdleatP HRANEMpRAGLb oRAth pvE! @i M 14 in
whi ch the el ectroirll'é l(J)nor %s etﬂgr sel ectg%apro the group consisting of
di et.hyl et her di nethoxyethane, tetrahydrofurane (THF) and di oxane. 16.
Catal yst for the (co)polynerization of di enes conprising the reaction

product of a solid catalyst o onent ac ding to any one of the preceding
claims with a co- catalyst. talys cordlngto claim16 in which the
cocatal yst is selected from he nsi[¥smg of(V) or gano- Al conpounds

of formula AlH err]Rerr]Xe r]llvvne R Rs hydrocarbon group, preferably
an al kyl group, having fromtl to 20 carbon’atons, X is hal ogen,

-/ where the R, groups equal to, or different from, each other are hydrogen or C1-C10
thMh groups, in particular alkyls; n is 1 or 2; X is selected from halides,
carboxylates and alcoholates;. and M has the rheaning given above.

12. A solid catalyst component according to claim 11 in which M is Nd.
- 13. A solid catalyst component according to claim 12 in which the Nd compound is

selected from those of the following formula (VI):
""""" NdX3 ym[A]p[ED]
R > ] <R o (VD

where the groups R1 and n has the same meanings given above, X is Cl or Br, m is
an integer from 0 to 2, p is an integer from.O to 4, A is a salt of a metal belonging to
one of the groups from I to IV of the Periodic Table of Elaments and ED is an
electron donor compound. ~

14. A solid catalyst component according to claim 13 in which electron donor compound

is selected from ethers and amines, and the metal salt is MgCl, or MgBr,.



preferably chlorine, pis fromO to 2, r
2; al unoxanes _containing at |east one gr
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selected fromth

saturated or uns

Cerr]-err]-aryl, Cferr]-Cerr]- aI kyl al yl
radi cal s, optional | y containing Si or Ge at
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the reaction o
di spl aceable b f| n .
(co) pol yneri za¥‘?"&ﬁy‘§? @iﬁ'ﬂgﬁq"@'ﬁg
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of hydrogen,
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18. Catal yst for t he

from
b be

the reaction product of a solid
to claim6 and a cocatal yst selected fromthe

petlumerizatinn ofidienes compasing Sis regatipa pmduduel 3 TI BAL)

xtures thereof 19. Catal yst for
pre fof theeprecéding ¢laioduwith afcoa sol i d

cat al.yst component according to claim7 anc

a cocatal yst selected fromthe

group consi sti ipatalght. et hyl al um num sesqui chl ori de (EASC), ethylal um num
di chloride (EADC), partially hydrolized diethylalum num chl oride (DEACO),

MAO 17. Catalyst according to claim 16 in which the cocatalyst is selected from the group
~ consisting of:

- organo-Al compounds of formula- AIH R X; where R is a hydrocarbon group,
preferably an alkyl grdup, having fiom 1 té 20 carbon atoms, X is halogen,
preferably chlorine, p is from 0 to 2, ris fiom 1to 3 and q is from O to 2;

alumoxanes containing at least one group of the type:

R7\ y
/Al-—O—-Al\
Ri

R7

Rz

wherein the R substituents, the same or different from each other, are selected
from the group ooﬁsisting | of hydrogen, linear or branched, saturated or
unsaturated Cr-Cpo-alkyl, Cy-Cy-cycloalkyl, Co-Corraryl, CrCaralkylaryl and
C7-Cao-aryl-alkyl radiéals, optionaliy containing Si or Ge atoms, or R’ is a group
-0-AIR’);

compounds of formula Y'Z’, wherein Y* is a Broensted acid, able to donate a
proton and to react irreversibly with a substituent X of the metal compound, and
Z is a compatible non-coordinating anion, able to stabilize the active catalytic
species which results from the reaction of the two compounds and which is

sufficiently labile to be displaceable by an olefin substrate.
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and m xt ures' thereof. 20. Catalyst for the (co)pal n Lo kEdil enes

conpri si ng the product of the reaction between a
according to an |ms 8- 10 and an |'ng t land with a
hal ogenati ng aai“ ‘T‘!\E“mm t according to cla ZQANONM%S

al kyl ati ng age +rom t he g al kyl al num corrpound ahd the

hal ogenati ng agent is sel ected firom hal ogenat ed allu

Cat al yst for the (co)polynerization of dienes co '
reaction of (a)_a porous polyner havin Or OSi ores W

radi us up to(1 0Batetyss far the;(gojaelymptizatign gtég@ﬁ‘f H‘éi %EﬁaﬁtﬂfP ﬁﬁ‘@h

nmet hod; and (b) the product of the reaction between (i) a rare earth rretal
conpound bel ongsolid catalysheomponentcacterding| taeclaim) 6 pnd F)CoéﬁtallﬂtéPWBd tom thegp,

al kylating agent; and (iii) a hal ogenating agent, said conponents (i)-(iii)
bei ng reacted i groap rupdsistingr &b trietheydhiluminum CmAIZ)B.triﬁimhmybalumhwm (IIBgAIr)o
claim22 in which the alkylating agent is selected fromthe trial kyl

al um num conpougidthyRRchifie cHIBHRIEERC)NAW aid mixturéstheredfed from chl ori nat ed
al um num al kyl s. 24 Cat al yst accordi'ng to claim23 in which the rare earth

ggt g'n dOI h‘;Of "i;é[\g&%@#t) fof 1He! Q:oo)bﬁlghlggz{tﬂﬁ oﬁg{egvsa@@mfg%e PeacforPfrodRedF 30 and

Irat twee

solid catalyst component according to claim 7 and a cocatalyst selected from the
group | consisting of ethylaluminum sesquichloride (EASC), ethylaluminum
\/ dichloride (EADC), partially hydrolized diethylaluminum chloride (DEACO), MAO

and mixtures thereof. |

20. Catalyst for the (co)pblymerization of dienes comprising the product of the
reaction between a solid catalyst component according to any one of the claims 8-
10 and an alkylating agent and with a halogenating agent. |

21. Catalyst according to claim 20 in which the alkylating agent is selected from the
trialkyl aluminum compounds and ﬁe halogenating agent is selected from
halogenated aluminum alkyls.

22. Catalyst for the (co)polymerization of dienes comprising the product of the
reaction of
(a) a porous polymer having a pon_'osity, due to pores with a radius up to 100.000 A,
higher than 0.02 cm’/g measured by mercury method and
(b) the product of _the reaction between (i) a rare earth metal compound belonging to |
one of the formulae (D-(I) of | claim 8; (ii) an alkylating agent; and (iii) a
halogenating agent, said compo_nents. ()(iii) being reacted in a hydrocarbon

medium.
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25. Catalezz I n which the react [ on:-pr; “ (@;
aged for i onger 2 days. 26. Catal yst ac JRNalY I ¥ 213
whi ch the co “\‘ “\\g\i\iﬁtai ned by reacting the cpnponent (iii) Wth
m xt ure, obt'gﬂm \} 4 g t he conponents (i) ahd} (i1 NOWuot hps -
been aged for = pgerrod | onger than 4 hogys. 27. Catal ys{ according tofjc{aim
26 in which the m xture obtai ned by contacting the cofypémerts—(tr—and (}i)
is aged for a period |longer than 1 day. 28. Process fér the preparation]of
a catal yst conponent according to any one of claims 1- 15 conprisin
contacting a23ofpalysicroserding tatciaimsi? iacwhigh theostkdating\pgephiy selgeted dom ale
el ements, with a polyner having a porosity, due to pores wth a radius up
to 100. 000 A, hiriglkgl auminud. ©8mperinds rdndg thee dslogensting agentc is \seleetedh offom?29.
Process according to claim28 in which the contact is carried out in a
| i qui d hydr ocar &ériratediatiimimgi alkylspcess according to claim 28 in which the
contact is carried out in gas-phase. 31. Process for the (co)polynerization
of dienes Ch%aeaﬁl&stza%emuﬁgtt@eraim 93 iif® whiththé FirObtreh! fetht T fofnfil 2
catal yst systemaccording to any one of the clains 16-27. 32. Process
according to clgi ek | | | k] t in
gas phase. 2@“&5&%@@% ’gtf‘:‘%:%r%%?’)r?g“ %dc;ﬁg .}gir%d H%m(f%hﬁ&ﬁﬁ{’ ﬁéel%g‘f’ eis -
sel ected from ége gEoup consi sting of 1, 3-butadiene, isoprene, pentadi ene
or di met hyl butZd: , 1,4-(cis or trans)-hexadi ene,
6- met hyl - 1, 5- hept adi ene, 3, 7-di net hyl -1, 6- oct adi ene, 5-ethyli dene-2-

25. yst according to claim 22 in which the reaction product (b} is aged for a period

o/ longer than 2 days. |

26. Catalyst according to claim 23 ih which the component (b) is obtained by reacting
the component Gﬁ) with a mixture, obtained by contacting t he components (i) and
(i), which has been aged fora period longer than 4 hours.

27. Catalyst according to claim 26 in which the mixture obtained by contacting the
components (i) and (ii) is aged for a period lbnger than 1 day.

28. Process for the preparation of a catalyst combonent 'according to any one of claims 1-
15 comprising. contacting, a compound of a metal selected from Co, Ni and rare
earth elements, with a polymer having a porpsity, due to pores with a radius up to
100.000 A, higher than 0.02 cm/g measured by mercury method.

29. Process according to claim 28 in which the contact is carried out in a liquid
hydrocarbon medium. |

30. Process according to claim 28 in which the contact is carried out in gas-phase.

'31. Process for the (co)polymerization of dienes characterized in that it is carried out in
the presence of a catalyst system according to any one of the claims 16-27.
32. Process according to claim 31 characterized in that the process is carried out in gas

phase.



nor bor neng, 5 | sopr opyl i dene- 2- nor bonene ci scis-1,5-¢ EReEﬁmIsﬁnQHEET

5-methyl -1, 5- eyelooctadi ene, 4,5,8,9-tetrahydroi nde

LTI -

33. Process according to claim 26 in which the diene is selected from the group
consisting of 1,3-butadiene, isoprene, pentadiene or dimethyl butadiene, 1,4-(cis or
trans)-hexadiene, 6-methyl-1,5-heptadiene, 3,7-dimethyl-1,6-octadiene, S-ethylidene-Z-
notbornene, 5-isopropylidene-2-norbornene cis,cis-1,5-cyclooctadiene, 5-methyl-1,S; _

cyclooctadiene, 4,5,8,9-tetrahydroindene.



