
EP 0 429 128 B1 Description The present invention is concerned with a
process for preparing olefin polymerization catalyst comprising a magnesium
halide support. 5      From EP-19330 it is known to prepare solid olefin
polymerization catalyst components by halogenating magnesium-alkoxides or
-phenoxides with a titanium tetrahalide in the presence of a liquid
halohydrocarbon and contacting the halogenated reaction product with a
tetravalent titanium compound such as titanium tetra- chloride. Comparative
experimental information included in this patent specification shows the
second con- tacting with titanium halide to be essential for obtaining an
attractive performance of the solid catalyst com- 10 ponent, both in terms
of polymer yield and polymer isotacticity. Surprisingly it has now been
found that by carefully selecting a single substituent of the right type
and in the right position in the phenoxy moiety of the magnesium starting
compound, an attractive polymer yield and isotacticity can also be obtained
when omitting the second contacting with titanium halide. An attractive
per- formance appeared achievable when the phenoxy moiety carries an alkoxy
or a halo substituent at the 3-pos- 15 Ition, whilst, for example,
2-alkoxy, 4-alkoxy, 3-alkyl and 3,5-dialkyl substituents gave
unsatisfactory results. Next to the saving of a process-step in the process
for preparing the solid catalyst component the invention also has the
advantage of reducing the amount of titanium-halide waste stream, thus
facilitating the working- up and recycling thereof. Another advantage of
the solid catalyst components of this invention is that they may have a
reduced de- 20 cay-rate as compared to solid components prepared from
unsubstituted magnesium phenoxide starting mate- rials. Catalyst decay is
the phenomenon discussed by L. Luciani in Angew. Makromol. Chemie, 94
(1981), p. 63-89, figs. 14 and 15. The invention provides a process for
preparing a solid catalyst component which comprises halogenating a
magnesium-di(3-halo- or 3-[err] to [err] alkoxy-phenoxide) with a halide of
tetravalent titanium in the presence 25 of a halohydrocarbon and recovering
the solid product from the reaction mixture. The invention also provides a
process for preparing an olef in polymerization catalyst which comprises
ha- logenating a magnesium-di(3-halo- or 3-[err] to [err] alkoxy-phenoxide)
with a halide of tetravalent titanium in the presence of a halohydrocarbon,
recovering the solid reaction product from the reaction mixture and
combining the solid reaction product with an organo aluminium compound and
an electron donor. 30      Preferred magnesium compounds to be employed in
the processes of this invention are magnesium-di- (3-[err] to [err]
alkoxy-phenoxides). More preferred are those magnesium phenoxides in which
the single meta- substituent Is chlorine, methoxy, ethoxy, n-propoxy,
isopropoxy, and iso-butoxy. The methoxy substituent is most preferred.
Suitable halohydrocarbons are carbon tetrachloride, dichloro ethane,
chloroform, monochlorobenzene, di- 35  chlorobenzene, monochlorobutane and
the like. Mono- and dichlorobenzene are most preferred. In the halogenation
with a halide of tetravalenttitanium, the magnesium compounds are
preferably reacted to form a magnesium halide in which the atomic ratio of
halogen to magnesium is at least 1.2/1. Better results are obtained when
the halogenation proceeds more completely, i.e. yielding magnesium halides
in which the atomic ratio of halogen to magnesium is at least 1.5/1. The
most preferred reactions are those leading to re- 40 action products in
which the halogen to magnesium ratio is at least 1.75. Such halogenation
reactions are suit- ably effected by employing a molar ratio of magnesium
compound to titanium halogenation agent of from 0.0005:1 to 2:1, preferably
from 0.01:1 to 1:1. The halogenation reactions are preferably conducted in
the ad- ditional presence of an electron donor. An inert hydrocarbon
diluent or solvent may also be present. Suitable halides of tetravalent
titanium include aryloxy or alkoxy-di- and trihalides, such as dihexanoxy-
46 titanium dichloride, diethoxy-titanium dibromide, isopropoxy-titanium
tri-iodide and ethoxy-titanium trichloride, and titanium tetrahalides. The
tetrahalides are preferred; most preferred is titanium tetrachloride. The
halogenating by the halide of tetravalent titanium is most suitably carried
out at a temperature of from [err] to 136 C for 0.1-6 hours. Particularly
preferred contacting temperatures are from [err] to [err] and the most
preferred contacting periods are 0.5 to 3.5 hours. The reaction normally
proceeds under formation 50  of a solid reaction product which is isolated
from the liquid reaction medium byfltration, decantation oranother suitable
method and which may be subsequentiywashed with an inert hydrocarbon
diluent, such as n-hexane, 



iso-octane or toluene, to remove any unreacted material, including
physically absorbed halohydrocarbon. Suitable electron donors to be
employed in the solid catalystcomponentare alkyl esters of carboxylic
acids, in particular of aromatic acids, such as ethyl and methyl benzoate,
ethyl p-methoxy benzoate and ethyl p-et- 55  hoxy benzoate, dimethyl
adipate, diisobutyl phthalate and di-n-butyl fumarate. Ketones, phenols,
amines, amides, phosphines and alcoholates can also be used as electron
donors, as well as other compounds dis- closed in GB-A 1389890, GB-A
1559194 and EP-A 45977. As stated hereinbefore it is not essential to
contact the solid catalyst component with titanium halide prior 2    EP 0
429128 B1 to combining it with the organo aluminium compound and an
electron donor. Thus, without performing the sec- ond contacting of the
catalyst component with titanium halide a catalyst will be obtained with
attractive per- formance. However, one may chose to perform this second
contacting in order to further improve the perfor- 5   mance of the solid
catalyst component in the polymerisation of alkenes. For the polymerization
of alkenes the solid catalyst component is employed in conjunction with an
orga- noaluminium compound, preferably a trialkyl aluminium compound. These
co-catalysts are complexed with an electron donor which may be any one of
the electron donors set out hereinbefore. Thus, suitable electron donors
are esters of carboxylic acids, particularly aromatic carboxylic acids,
such as ethyl and methyl benzoate, p- 10  methoxy ethyl benzoate, p-ethoxy
methyl benzoate, p-ethoxy ethyl benzoate, ethyl acrylate, methyl metha-
crylate, ethyl acetate, dimethyl carbonate, dimethyl adipate, dihexyl
fumarate, dibutyl maleate, ethylisopropyl oxalate, p-chloro ethyl benzoate,
p-amino hexyl benzoate, isopropyl naphthenate, n-amyl toluate, ethyl cyclo-
hexanoate, propyl pivalate and sterically hindered amines, e.g.
2,2,6,6-tetramethyl piperidine. Other suitable electron donors are organic
silicon compounds including alkoxysilanes and acyloxysilanes of the general
for- 15  mula [err] where n is between zero and three, [err] is a
hydrocarbon group or a halogen atom and [err] is a hydrocarbon group.
Specific examples include trimethylmethoxy silane, triphenylethoxy silane,
dimethyl- dimethoxy silane, phenethyltriethoxy silane and phenyltrimethoxy
silane. Suitably n Is one or two and [err] and [err] are the same or
different alkyl groups. The donor used as complexing agent in the catalyst
may be the same as or different from the donor used for preparing the
titanium containing constituent. Preferred complexing 20  agents are
p-ethoxy ethyl benzoate, ethyltriethoxy silane and diethyldimethoxy silane.
The organoaluminium compound to be employed as cocatalyst may be chosen
from any of the known ac- tivators in olefin polymerization catalyst
systems comprising a titanium halide but is most suitably free of ha-
logens. While trialkylalumium compounds, dialkylalumium halides and
dialkylalumium alkoxides may be used, trialkylalumium compounds are
preferred, particularly those wherein each ofthe alkyl groups has 2 to 6
carbon 25  atoms, e.g. triethylaluminium, tri-n-propylaluminium,
triisobutylaluminium, triisopropylaluminium and dibutyl- n-amylaluminium.
Preferred proportions of electron donor reacted with organoaluminium
compound are from 0.005 to 1.5, particularly from 0.1 to 0.8, calculated as
mol per mol aluminium compound. Preferred proportions, calculated as mol
per mol Ti, are from 0.1 to 100, particularly from 0.5 to 50. 30
Proportions of electron donor contained in the solid catalyst component,
calculated as mol per mol of mag- nesium, are suitably from 0.01 to 10,
e.g. from 0.05 to 5.0 and especially from 0.05 to 0.5. To prepare the
polymerization catalyst the solid catalyst component is simply combined
with organoalu- minium compound, most suitably employing a molar ratio to
produce in the final catalyst an atomic ratio of alu- minium to titanium of
from 1:1 to 150:1, and suitably from 10:1 to 150:1. The catalysts of this
invention tend to 35 exhibit very good activity at much lower Al:Ti ratios,
e.g. below 80:1 and even below 50:1, than prior art catalysts of the same
type. It may, however, be advantageous under some conditions to employ them
at higher Al:Ti ratios. Increasing the Al:Ti ratio tends to increase
catalyst activity at the expense of increased catalyst residue in the
unextracted product. These factors, as well as the desired level of
isotacticity, will be considered in se- lecting the Al:Ti ratio for any
given process and desired product. In general, Al:Ti atomic ratios of 30:1
to 100:1 40  and especially of 50:1 to 80:1 will be found advantageous. 



In a further aspect this invention is concerned with solid catalyst
components having an improved mor- phology, in particular a narrow particle
size distribution. Thereto this invention provides a process for preparing
the magnesium di-(3-halo- or 3-alkoxy phenoxide) starting materials set out
hereinbefore. This process com- prises the contacting of a
magnesium-dialkoxide with a 3-halo- or 3-[err] to [err]-alkoxy phenol in
liquid phase and 45  removing liberated alkanol from the reaction mixture
by distillation. It will be clear that this process is based on the
principle of ligand exchange in line with the schematic reaction scheme
[ERR] 50 in which Ph stands for 3-halo or 3-[err] to [err] alkoxy-phenyl.
Alk. will normally stand for an alkyl group having 1 to 8 carbon atoms. The
liquid phase will preferably comprise a liquid hydrocarbon that may form an
azeotrope with the alkanol to be removed. Preferred hydrocarbons are
benzene, xylene, toluene, cumene, ethyl benzene, isopar E and 55  petroleum
ether. When employing magnesium diethoxide starting material, the alkanol
to be removed is etha- nol and this is the preferred embodiment of the
ligand exchange process. Other magnesium alkoxides that may suitably be
employed are isopropoxides, n-butoxides, isobutoxide and amyloxides. The
ligand exchange proceeds under stirring for periods that can be varied
within the range of from 0.2 to 40 hours, typically from 10-20 hours. There
is no need to employ magnesium compound starting material 3    EP 0 429 128
B1 of controlled morphology. The preparation of Mg(OpH)2 having controlled
(spheroidal) particle morphology and narrow particle size distribution can
be effected by a procedure in which the Mg(OAlk)2 starting material is add-
ed in a gradual and controlled manner to a refluxing mixture of the phenol
and a suitable solvent, preferably 5   an aromatic solvent such as toluene,
ethylbenzene or xylene. The preparation of controlled-morphology Mg(OPh)2
in this manner is one of the surprising features of this invention. The
narrow particle size distribution of the monosubstituted
magnesium-phenoxide so produced is main- tained in the subsequent synthesis
of the solid catalyst component of this invention. In its turn, the
improved morphology of the solid catalyst component is transferred to the
morphology of the olefin polymer, in accor- 10 dance with the well known
replica principle (cf. L. Luciani l.c.). Improved polymer morphology is
important in view of the absence of very fine, dusting polymer particles
and of improved reactor loadings during the olefin polymerization process.
The present invention is also concerned with a process for polymerizing an
alkene, preferably a 1-alkene, such as butylene or more preferably
propylene. These polymerizations may be carried out by any of the con- 15
ventional techniques, such as gas phase polymerization or slurry
polymerization using liquid monomer or an inert hydrocarbon diluent as
liquid medium. The performance of the catalysts of this invention can be
further improved by effecting one or more of the following modifications in
the recipe for preparing the relevant solid catalyst components, each of
such modifications being known per se: 20 1. subjecting the solid catalyst
component, at the end of its preparation process, to contacting with a
carboxylic acid halide, such as phthaloylchloride or benzoylchloride, 2.
subjecting the solid catalyst component at the end of its preparation
process to contacting with a dialkyl aluminium halide, such as
diethylaluminiumchloride and 3. subjecting the solid catalyst component
orthe polymerization catalyst to prepolymerization in order to further
improve the bulk density of polymer obtainable in a slurry polymerization
process. 25 EXAMPLES a) Magnesium di-(3-methoxyphenoxide) (6.78 g, 25 mmol)
is mixed at [err] with titanium tetrachloride (13.72 ml, 125 mmol),
ethylbenzoate (0.63 ml, 4.4 mmol) and 61.28 ml monochlorobenzene. The
stirred 30      mixture is heated in 20 min to [err] and kept at that
temperature for 1 hour. The liquid phase is removed 



by hot filtration and the solid catalyst component so obtained is washed
six times with 75 ml portions of isooctane at 30 to [err]. The solid
catalyst component (component a) contained magnesium and chlorine in an
atomic ratio of at least 1:1.75. b) The total of component a) as obtained
in Example a) was suspended in 13.72 ml titanium tetrachloride 35     (125
mmol) and 61.28 ml monochlorobenzene at [err] and the suspension was
stirred at that temper- ature for 0.5 hours. The solid was isolated from
the reaction mixture and washed six times with iso-octane to obtain
component b). c) (Comparative Example) Example a) was substantially
repeated with the difference that magnesium di(2- methoxyphenoxide) was
used in stead of magnesium di(3-methoxyphenoxide). The magnesium di(2-me-
40     thoxyphenoxide) was prepared by reaction of magnesium diethoxide
with 2-methoxyphenol using the pro- cedure as descibed in Example g). The
solid obtained will hereinafter be referred to as component c). d)
(Comparative Example) Example a) was substantially repeated with the
difference that magnesium di(4- methoxyphenoxide) was used in stead of
magnesium di(3-methoxyphenoxide). The magnesium di(4-me- thoxyphenoxide)
was prepared by reaction of magnesium diethoxide with 4-methoxyphenol using
the pro- 45      cedure as descibed in Example g). The solid obtained will
hereinafter be referred to as component d). e) Propylene was polymerized in
a liquid bulk process under the following conditions: T [err], time 1 hr,
pressure 700 kPa, TEA/Ti molar ratio 80:1, DEACITi molar ratio 20:1,
TEA/PEEB ratio 1.8:1, H2 concen- tration 1-1.5% vol in gas cap. (TEA =
triethylaluminium, DEAC = diethylalumiumchloride, PEEB = ethyl p.ethoxy
benzoate). 50         The table shows the bulk density (BD), the yield and
the xylene solubles content (XS) of the polymers obtained in polymerization
runs using the components a), b), c) and d). 55 4    EP 0 429 128 B1
Component                   Yield of                   XS            BD 5
polypropylene kg/g                       %w            g/ml a)
41.5                        3.2           0.39 b)
50.0                        3.6           0.40 10 c)*
6.2                       7.4            0.29 d)*
22.4                        5.5           0.30 *      Comparative Example.
15 f) A vessel, equipped with a propeller stirrer and a Dean and Stark
apparatus, was charged with 280 g petroleum ether 100-140 and 25.6 g (206.2
mmol) 3-methoxyphenol. The mixture was heated to [err], after which 11.5 g
(100.5 mmol) Mg(OEt)[err] was added, causing an exothermic reaction. The
mixture was heated to reflux temperature, and an ethanol/petroleum ether
mixture was distilled off until ethanol could 20      no longer be detected
in the distillate. The total weight of distillate amounted to 108 g (= 1.07
g/mmol Mg(OEt)[err]). After cooling, the solids were separated from the
mother liquor by filtration, washed twice with petroleum ether, and dried
under moving nitrogen. Analysis (GLC and titrimetric) indicated a
3-methoxyphenol/Mg ratio of 2.05/1, residual ethoxide was negligible or
absent (below GLC detection limit). 25     g) A 500 ml reactor equipped
with an anchor stirrer and a Dean and Stark apparatus, was charged with 400
ml toluene, respectively ethylbenzene, and 27 ml (250 mmol)
3-methoxyphenol. Stirring was started and themixturewas heated to
refluxtemperature to start the distillation. Then 11.44 g (100 mmol)
Mg(OEt)2 was added in 5 portions of [err] 2.3g . After the first addition,
subsequent portions were added only after the initial concentration of
ethanol in the distillate had diminished by  90%. The total reaction volume
was 



30      kept constant by addition of toluene. After the last addition,
distillation was continued until ethanol could no longer be detected in the
distillate, the total weight of distillate amounting to 1084 g (= 10.84
g/mmol Mg(OEt)[err]). Themixturewas cooled to80 C, stirring was stopped and
afterthe solids had settled, the moth- erliquorwas decanted. The productwas
washed four times with iso-octane (200 ml, 80 C) and dried under a stream
of nitrogen [err]. According to SEM photos, spheroidal particles had been
formed. 35      The table shows the bulk density (B.D.), the polymer yield,
xylene solubles (XS) and intrinsic viscosity (LVN) obtained in
polymerization runs under the conditions set out in e) above, with solid
catalyst components produced following recipe a) above from magnesium
compounds as obtained along the recipes disclosed in f) and g) above. 40 45
50 55 5    EP 0 429 128 B1 Solvent                      Yield  of
XS       LVN       B.D. polypropylene kg/g                %w    dl/g  g/ml
Petroleumether*              37.8                 3.1      2.84      0.38
Toluene*                     41.0                 3.3      2.44       0.38
Toluene**                    46.9                 3.7      2.72      0.42
Ethylbenzene**               43.0                 3.2      2.68      0.42
15 *  Solid cat. component prepared as per item f) ** Solid cat. component
prepared as per item g), azeotropic distillation for ethanol/toluene,
zeotropic 20 distillation for ethanol/ethylbenzene 25 Claims 1.  A process
for preparing a solid catalyst component which comprises halogenating a
magnesium-di(3-halo or 3-[err] to [err] alkoxy-phenoxide) with a halide of
tetravalent titanium in the presence of a halohydrocarbon 30       and
recovering the solid product from the reaction mixture. 2.  A process for
preparing an olefin polymerization catalyst which comprises halogenating a
magnesium-di- (3-halo or 3-[err] to [err] alkoxy-phenoxide) with a halide
of tetravalent titanium in the presence of a halohy- drocarbon, recovering
the solid reaction product from the reaction mixture and combining the
solid reac- 35      tion product with an organo aluminium compound and an
electron donor. 3.  A process as claimed in claim 1 or 2 in which the
magnesium diphenoxide is a magnesium-di(3-[err] to [err] alkoxy-phenoxide).
4. A process as claimed in any of claims 1 to 3 in which the halogenating
is effected in the presence of an electron donor. 5.  A process as claimed
in claim 4 wherein the electron donor for the solid catalyst component Is
an alkyl ester of an aromatic carboxylic acid. 45   6.  A process as
claimed in claim 4 wherein the electron donorfor the organo aluminium
compound is a dialkyl dialkoxy silane, an alkyl trialkoxy silane or an
alkylester of an aromatic carboxylic acid. 7.  A process for the catalytic
polymerization of an olefin in which the catalyst is a catalyst as def ined
in claim 2. 50 



PatentansprOche 1.  Verfahren zur Herstellung einer festen
Katalysatorkomponente, das ein Halogenieren eines Magnesium- 55
di(3-halogen- oder 3-C1-Cealkoxy-phenoxids) mit einem Halogenid von
vierwertigem Ttan in Anwesenheit eines Halogenkohlenwasserstoffes und sin
Gewinnen des festen Produktes aus dem Reaktionsgemisch umfast 2.  Verfahren
zur Herstellung eines Olefinpolymerisationskatalysators, welches ein
Halogenieren eines 6    EP 0 429128 B1 Solvent                       Yield
of            XS    LVN    B.D. 5
polypropylene kg/g                %w    dl/g   g/ml Petroleumether*
37.8                3.1       2.84     0.38 Toluene*
41.0                 3.3   2.44   0.38 10     Toluene**
46.9                 3.7      2.72       0.42 Ethylbenzene**
43.0                 3.2   2.68   0.42 15 *  Solid cat. component prepared
as per item f) ** Solid cat. component prepared as per item g), azeotropic
distillation for ethanol/toluene, zeotropic 20 distillation for
ethanol/ethylbenzene 25 Claims 1.  A process for preparing a solid catalyst
component which comprises halogenating a magnesium-di(3-halo or 3-[err] to
[err] alkoxy-phenoxide) with a halide of tetravalent titanium in the
presence of a halohydrocarbon 30       and recovering the solid product
from the reaction mixture. 2.  A process for preparing an olefin
polymerization catalyst which comprises halogenating a magnesium-di-
(3-halo or 3-[err] to [err] alkoxy-phenoxide) with a halide of tetravalent
titanium in the presence of a halohy- drocarbon, recovering the solid
reaction product from the reaction mixture and combining the solid reac- 35
tion product with an organo aluminium compound and an electron donor. 3.  A
process as claimed in claim 1 or 2 in which the magnesium diphenoxide is a
magnesium-di(3-[err] to [err] alkoxy-phenoxide). 4.  A process as claimed
in any of claims 1 to 3 in which the halogenating is effected in the
presence of an electron donor. 5.  A process as claimed in claim 4 wherein
the electron donor for the solid catalyst component is an alkyl ester of an
aromatic carboxylic acid. 45   6.  Aprocess as claimed in claim 4 wherein
the electron donorfor the organo aluminium compound is a dialkyl dialkoxy
silane, an alkyl trialkoxy silane or an alkylester of an aromatic
carboxylic acid. 7.  A process forthe catalytic polymerization of an olef
in in which the catalyst is a catalyst as defined in claim 2.
PatentansprOche 1.  Verfahren zur Herstellung einerfesten
Katalysatorkomponente, das ein Halogenieren sines Magnesium- 55
dl(3-halogen- oder 3-C1-C8alkoxy-phenoxids) mit einem Halogenid von
vierwertigem Titan in Anwesenheit sines Halogenkohlenwasserstoffes und sin
Gewinnen des fasten Produktes aus dem Reaktionsgemisch umffit. 2.
Verfahren zur Herstellung aines Olefinpolymerisationskatalysators, weiches
ein Halogenieren aines 6  



EP 0 429 128 B1             C !'i  L 111111 1111 II DI
Magnebsum-di-(3-halogen- oder 3-Ci-Caalkoxy-phenoxids) mit einem Halogenid
von vierwertigem Titan in Anwesenheit eines Halogenkohlenwasserstoffes, ein
Gewinnen des festen Reaktionsproduktes aus dem Reaktionsgemisch und ein
Vereinigen des festen Reaktionsproduktes mit einer Organoaluminium- 5
verbindung und einem Elektronendonor umfa~t. 3.  Verfahren nach Anspruch I
oder 2, worin das Magnesiumdiphenoxid ein Magnesium-di-(3-C1-Cralkoxy-
phenoxid) ist. 10  4. Verfahren nach einem der Ansprfche 1 bis 3, worin die
Halogenierung in Anwesenheit eines Elektronendonors vorgenommen wird. 5.
Verfahren nach Anspruch 4, worin der Elektronendonorfur die fests
Katalysatorkomponente sin Alkylester einer aromatischen Carbonsaure ist. 15
S. Verfahren nach Anspruch 4, worin der Elektronendonor fOr die
Organoaluminiumverbindung ein Dialkyl- dialkoxysilan, ein
Alkyltrialkoxysilan oder sin Alkylester einer aromatischen Carbonsiure ist.
7. Verfahren zur katalytischen Polymerisation sines Olefins, worin der
Katalysator sin wie in Anspruch 2 de- finierter Katalysator ist. 20
Revendications 1.  Un proced6 pour preparer un compos6 catalytique solide,
qui comports 'halogenation d'un di-(3-halo ou 25      3-alkyoxy (en C1 A
C8)-ph6nolate) de magnesium avec un halog6nure de titano trivalent en
presence d'un hydrocarbure halogene apres quoi on recupere le produit
solids du melange reactionnel. 2.  Un procede pour preparer un catalyseur
de polymerisation pour olef ins, qui comports 'halogenation d'un di-(3-halo
ou 3-alkoxy (Cl A C8)-phbnolate) de magnesium avec un halogenure de titane
tetravalent on 30      presence d'un hydrocarbure halogenh, la recuperation
du produit de ribaction solids dane le melange de reaction et la
combinaison du produit de reaction solids avec un compose organo-aluminique
et un don- neur d'electron. 3.  Un procede tl qus revendique dans la
revendication 1 ou 2, dana lequel le diphenolatb de magneslum 35      est
un di-(3-alkoxy (en C1 A Cg)-phenolate) de magnesium. 4.  Un procede tel
quo revendique dans 'une quelconque des revendications I A 3, dane lequd
l'halogenation est realisee en presence d'un donneur d'electron. 5.  Un
procedA tel quo revendique dane la revendication 4, dane lequel Is donneur
d'electron pour Is compo- sant catalytique solids est un ester alkylique
d'un acide carboxylique aromatique. 6.  Un proced6 tel que revendique dane
la revendication 4, dane lequel le donneur d'electron pour le compose
organo-aluminique est un dialkyl-dialkoxy silane, un alkyl-trialkoxy silane
ou un ester alkylique d'un acide carboxylique aromatique. 45 7.  Un procede
pour Ia polymerisation catalytique d'une olifine, dans lequel le catalyseur
est un catalyseur tbl que defini dans la revondication 2. 50 55 7    


