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spraying a catalyst solution on the solid material kept under agitation. The volume of solution
must be more than the total volume of the pores of the treated material, but less than the
volume of solution at which a slurry with the solid would be generated. After this
impregnation step, the solvent may be evaporated to allow the catalytic compounds to deposit
on the support.

Kamfjord, Wester and Rytter in Macromol. Rapid Commun. 19, 505-509 (1998), describe the
preparation of a silica supported metallocene/MAO catalyst according to the “incipient
wetness” method. This method provides a route for depositing a dissolved substance onto a
solid support. The principle of this method is to add only enough of the solution to fill the
pores of the support, in order to allow the solute to be evenly distributed in the pores of the
support. A problem with this technique is that, by pouring the solution over the support using
the traditional batch or dropwise technique, a local overwetting may occur, especially when
the catalyst is prepared on a large scale and when the support has a medium-low porosity. The

uneven distribution of the catalytic system, due to the localised wetting, can affect locally the

heat and mass transfer during the polymerisation generating a poor process control and in
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it into an evaporation zone where it is suspended in an inert gas flow under such

conditions that the solvent evaporates; and
(d) reintroducing at least part of the material resulting from step (c) into the contacting vessel
together with another volume of the catalyst solution not greater than the total pore
volume of the reintroduced material.
To maximise the amount of catalyst component(s) deposited on the support particles the
material resulting from step (d) can be subjected to further cycles of steps (c) and (d). The
supported catalyst can be suitably recovered after a drying step (c).
In order to ensure a good homogenisation of the system, the contacting vessel is preferably
kept under stirring.
A major advantage of the present process is the simultaneous accomplishment of
impregnation and evaporation treatments on the support particles in different zones, without
the need of discontinuing the impregnation to evaporate the solvent.
The process can suitably be performed in a loop reactor in which the support particles are
recirculated and where, in a contacting vessel the solution(s) of the catalyst components is/are
added continuously and in an evaporation zone the solvent is continuously evaporated in order
to maintain a free-flowing solid.

According to a preferred embodiment of the invention, the gas stream used to suspend the
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The ratio of the solid recycled in the loop to the solid withdrawn and the flow of feed solution
must be calculated in order to assure a sufficient average number of passages of the solid
through the contacting vessel. The average number of passages is preferably above 5, more
preferably above 10, and may reach values of 50 and more.

It is not required that all the solvent absorbed by the solid is evaporated in each passage
through the evaporation zone. In fact, when a porous prepolymer is used, the solvent besides
being typically absorbed in the pores of the particle, it also diffuses into the polymeric
material, thus causing a swelling thereof. This amount of diffused solvent does not prevent
fresh solution to enter the pores in a subsequent contacting step, thus it is not necessary to
eliminate it before the solid is fed again into the contacting vessel. The total evaporation at
this stage would require an unnecessarily long residence time in the evaporation zone. On the
contrary, the solid is generally totally freed from the solvent when it is discharged from the
apparatus. When operations are carried out in a semi-continuous mode, this may be achieved

by maintaining the solid in circulation through the apparatus for a sufficient time after feeding
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Preferably the support has an average particle size in the range of from about 10 to about 1000
pum, a surface area in the range of from about 1 to about 500 m*/g and a porosity in the range
of from about 0.1 to about 2 ml/g (excluding macropores, i.e. pores with a diameter above 10
um). The support pore size, in terms of the average diameter of the pores, is generally in the
range of from about 0.01 to about 2 um. Typical values of porosity for inorganic oxides, such
as silica and alumina, are from 0.9 to 1.7 ml/g. When a porous prepolymer is used as support
material, its porosity is preferably at least 0.3 ml/g. Prepolymers with higher values of
porosity, such as above 0.7 ml/g and even of 1.5 ml/g or more, can advantageously be
employed.

The process according to the invention is suitable to prepare supported polymerisation
catalysts, particularly for olefin polymerisation. The process of the invention is especially
suitable for supporting metallocene-based catalyst systems, such as those described in EP 129

368. Other homogeneous catalytic systems that can be supported are mono-cyclopentadienyl
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i norgani c oxides, such as silica. In addition inorganic chlorides, such as
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tetra-(isobutyl)alunmoxane (T1BAQ), tetra- (2,4, 4-trinethyl-pentyl)al unoxane
( TI CAQemoved fgny 2n Ilefime slystipigt WProferablyp tenaniorf TDOMBAyisesndne or more boron

T2 kg TobrdPABY B R ans, (RS, M0l el Ly xamles o
Br oenstheamei ¢, diftllefit HOm BAchCotlerdaRl Q1 34O sHQRGS phédyRVEdsdRioYoptkdyd, 2
a- bonded substituent of the netallocene, and D' is R
bis(trifluoromethyl)phenyl. Particularly preferred is the tetrakis-pentafluorophenyl borate.
Furthermore, compounds of formula BAr; can be suitably used.
The supported catalyst may be prepared in a variety of ways. The metallocene can be
dissolved in a solvent either separately from or together with the activator and/or the monomer
and vice versa. The deposition of the catalytic system components on the support can be made
In any possible order. Suitable solvents for preparing a metallocene-based catalyst solution are
liquid aliphatic or aromatic hydrocarbons, such as toluene.
The ratio of the total volume of the catalyst (in the sense of catalytic system) solution
employed in the process of the invention to the total pore volume of the support may be in the
range of from about 4 to about 20.
The mole ratio of the metal of the activator to the transition metal of the metallocene is in the
range of ratios between 1:1 and 1000:1, more preferably 20:1 to 500:1, and most preferably
50:1 to 250:1. If the activator is an ionising activator, the mole ratio of the metal of the
activator to the transition metal is preferably in the range of ratios between 0.3:1 and 3:1.

When the catalyst is a metallocene and the activator is an alumoxane such as
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solution containing the remaining alumoxane in a further contacting step.

The contacting vessel is preferably provided with means for mixing the support, while the
solution is introduced, in order to avoid overwetting of the support and the agglomeration of
the particles. Any suitable means of mixing or agitation may be used. Such means include
mixers and agitators with one or more extending arms. The arms may be of any shape, length
and orientation. The means for mixing the support and the stirring conditions must be chosen
so as to minimise the breakage or fracturing of the support, in order to avoid considerable
generation of fines. The catalyst solution may be poured into the contacting vessel by means
of a dosing pump or any other possible system able to dose a liquid. There is no need of
spraying the solution or of producing a mist or fog or aerosol. The solution may enter the
vessel through one or more points; small pipes can be used to introduce the solution into the
vessel. The position of the feed point(s) into the contacting vessel may be over or under the
solid bed. Means for discharging the solid with a controlled flow rate are necessary to control

the dosing rate of the solution. In fact the ratio of the liquid flow rate to the recirculating solid



the solid support, and in the second phase the other netall ocene is
contacted with the solid support. As an exanple, a solution conpr|5|ng t he
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may be used.” Such neans include mxers and agitators with one or nore
ext endiuply that the. componantsof teycatrdysssolutign dhapededommpgshandithg sohitiontdaed mei.  The
means %f m xi ng the support and the stirring conditions nust be chosen so
as to i i se the breakage or fracturing of the support, in order to avoid
consi des3Rligg t&%%ée}r\e@ @n%%dfm@ﬁsthemﬁta‘éﬁﬁ@v&s%a ShepdORs FB¥rtRE1 BAUMAd i nto
t he contactlng vessel by neans of a dosing punp or any other possible
syst ernthminkl whictdtsesohd Ifiogusi dbwiibreed en iapapkednioed. dhe cerpacamgn'gpssdhes seflluasi on or
of proﬁu0|n a.nist or fog Qg aer.0so The sol uti.on the vesse
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contacting v over or under the solid bed. Means for
di scharoggdthat the pscwlessjoﬁ/ﬁw preaertonventiohedlofk ewepatte regdatmeceStba tgmptepatent r ol

t he dosing rate of the solution, In f ct t he raélo of the liguid fl M/rate
to t he'eadhs contagtinggandyt cF"aBor\‘?EP‘bﬁ% 34 g BPYMEPIHIPEIYE ooy lgwl}oé?fé Is set

., S e L T30 0tk ean R eagfigeskl g ol

sui t abA @ossTHsie scheansoff the pratiescfathgiimgntihe issi]hlptmted muBtg. beThhpsens spag t 0

reduce ?oadng nto ts é) %%fcltlgslg %oi[urr]rl% Prfe rom k%gheic}?];t is Hlscharged by a screw valve 3 and is
pneumatically conveyed through the column 2 and finally recirculated to the column 1 by
means of an inert gas stream introduced by pipe 4. The catalyst solution is fed by means of a
dosing pump 8 into column 1 where it is contacted with the porous support. A mechanical
stirrer 5 is used to improve the contact between the liquid and the porous particles. The ratio
between the recirculating solid and the poured liquid is lower than that needed to fill the
pores, so that nowhere in the column local excess of liquid can be generated. The vohime of
solution fed into the contacting vessel is preferably comprised between 20 and 80%, more
preferably it is from 50 to 60% of the total pore volume of the solid fed into the contacting
vessel, especially when continuous operation is performed in an industrial-scale plant. The
column 2 is heated in order to evaporate the solvent that is removed by the inert gas flow. The
upper part 7 of column 1 is used as separator of the solid from the gas containing the
evaporated solvent. Alternatively, it is possible to separate the solid from the gas stream

before it enters the column 1 by means of a cyclone or any other suitable device. The gas



support. The inpregnation of the support in the contacting vessel as well
as the evaporation of the solvent in the evaporation zone be carried
out at ang #SUre, over any period of time and at any tP&Tﬂé’ ,

provi ded the tenperature of the solution and/or support is maintained such
that the conponents of the catalyst solution do not deconpose and the
solution does not solidify. According to a preferred enbodi nent, the
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contacting vessel, especially when continuous operation is perfornmed in an

|ndustﬁiurmg—tbeapbm@haﬁtonpm@sscoI um 2 is heated in or der to evapor ate the
sol venf, that as. fl ow. art of .col umm
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stream before it enters the colum 1 by neanS of a cyclone or any other

sui t abtadugie\d eed theheeigfeasiuctfon into column 1. Means for separating the withdrawn solid
from the accompanying gas must be provided. If the whole recycle stream undergoes
separation before reintroduction into column 1, it is sufficient to discharge a part of the
separated solid.
According to another aspect, the present invention relates to an apparatus comprising a
contacting vessel 1 equipped with a mechanical stirring device 5 and means 3 for discharging
a solid in particle form from vessel 1, a line 4 for introducing gas at a point after the
discharging means 3, an evaporation zone 2, preferably jacketed for thermostatic control,
means 8 for introducing a catalyst solution into the vessel 1, means 7 for separating the
particulate solid from the gas stream. Preferably, a condenser 6 is also provided to separate the
solvent from the gas stream coming from the means 7 for separating the solid from the gas
stream. Also the contacting vessel 1 is préferab]y jacketed for temperature control.
If the apparatus is used for continuous operation, means for continuously introducing the solid

into the vessel 1 and for withdrawing solid after the evaporation zone 2 must also be provided.

According to a preferred embodiment the apparatus is also provided with a further



WO 01/ 44319 PCT/ EPOO/ 12930 stream of inert gas and sol vent vapours goes to
a condensation zone 6 to separate the solvent fromthe inert %as, whi | e
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Supported catalysts were prepared using the equipment illustrated in Fig.1 operating in a

semi-continuous way. The flow of the solid through the apparatus was regulated in order to
assure an average number of passages through the contacting vessel between 10 and 30.
Example 1

Under nitrogen, 280 ml of 100 g/l methylalumoxane solution in toluene was added to 1.9 g of
rac-CHy(3-tert-butyl-1-indenyl),ZrMe; to form the catalyst solution. Separately, 135 g of a
porous polyethylene prepolymer (pore volume 0.335 ml/g excluding macropores, APS 152
pm) obtained from a Ziegler-Natta catalyst, previously steamed to deactivate the catalyst
residues and then dehydrated in a stream of flowing nitrogen at 110°C, was loaded in the
equipment of Fig. 1. The jacket temperature of column 1 was set to 55 °C and that of column
2 was set to 110°C. The agitator of column 1 was activated and recirculation of the solid in
the loop reactor was initiated by opening the nitrogen flow through column 2. The dosing of
the solution was initiated by activating the dosing pump. All the solution was added to the

support in 2 hours; at the end of this time, the support was maintained in recirculation for 15



I f the apparatus is used for continuous operation, nmeans for continuously
introducing the solid into the vessel 1 and for withdrawi ng solid after

t he evapd’f"gﬂ/ﬁ‘ﬁ’l%one 2 nust al so be provided. According tP AERIPABPr ed
enbodi ment the apparatus is also provided with a further 8 WD 01/44319
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vol unme 2. d¥eentl Tig: exiehdidi APpPRES BRANSShad¥Be HA8wing analysis: 6.9 wt. % Al and
0.22 wt. % Zr with an Al/Zr molar ratio of 106.

Example 3

Using the procedure of example 1, a solution was prepared under nitrogen adding 7000 ml of
a methylalumoxane solution 100 g/l in toluene to 60 g of rac-dimethylsilylenbis(2-methyl-4-
phenyl-1-indenyl)ZrCl,. 2100g of a polypropylene prepolymer (porosity 0.386 g/ml excluding
macropores, APS 142 pm), previously steamed and dehydrated were loaded in an equipment
similar to that of example 1 but of larger scale. The jacket of the column 1 was heated to
50°C, that of column 2 was heated to 110°C, and the solid was recirculated into the apparatus.
The solution was added to the support by dosing the liquid with a dosing pump trough 4
different feed points in order to better distribute the liquid and improve the contact between
the liquid and the porous solid. The solution was fed in 3 hours, after this time the catalyst
was recirculated for extra 30 minutes to remove the last traces of solvent. The unloaded
supported catalyst had the following composition: 8.5% wt. Al and 0.28% wt. Zr with an
AVZr molar ratio of 102. Part of the unloaded catalyst was transferred to a fluidised bed
reactor to be prepolymerised with ethylene. The polymerisation was performed at 50°C,
120kPa, in a stream of propane/ethylene (10% molar fraction of ethylene) for 2 hours to
obtain a productivity of 1.1 g/g. The composition of the prepolymerised catalyst was 7.65%
wt. Al and 0.26% wt. Zr.
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nm obtained froma Ziegler-Natta catalyst, previously steamed to deactivate
the catal yst residues and then dehydrated in a streamof flow n nltrogen
at 110G, ‘&BQ V§dted in the equipnent of Fig. 1. The jack&@CTERIPRI%P ure of
colum 1 was set to 55 C and that of colum 2 was set to 110C. The
agitator of colum 1 was activated and recirculation of the solid in the
| oop reactor was initiated by opening the nitrogen flow t hrough col um 2.
The dogixampdé4 t he soI uti on vvas ini tiated by activating the dosing punp.
Al th ol ution adde support in_2 hours; at the end of this
tinme, s GPpSEE TR Y%. 0 ‘qunn“iaécﬁrF%?datbb’o?fidF‘éﬁ ‘4P5ml gol\ypying1 fritieg1 9
PCT/ EP 2958, i he
ast 1 radmimptuGng e iy b REnR RbR 100 g1 Kk Bha T 1l

fi nel y fati 30 deuhtesn@hisrsetuiohovdsrgided e 1 258 §i(Me;SICH)EClj tdadbtaif abhatataitinas
6.3 wt. %Al O@ngZwt %Zr wwth an Al/Zr nolar ratio of 106. Exanple 2

Usi nﬁ sojution- Jdung the chﬁﬁﬁﬁg@edan%mﬁeoh 282 pf apadathyigneaprgpelyme00 i
hc: oY iodidd i binBleRAARE A ULk R Halheated to 5056 and et

pr epol yolemnp? ewi AIE). YTHer @ditesh aas dsed ibedhos ex an®lreciduling suppsiedThd t he

sanme equi pnent. The jacket of the two colums was heated at the desired
t enper S4ARCECS catalyse Was siiichlalgdsor| 1 gloseaningies ke completalatdmgt. rBwcetsainedrhe

sol uti P9rb, B nedi fte her

30 m SRNRRREE RSB 2 e B Cng T §Ti At o el §E 1 o
reach &he desired amount of supported nethyl al unoxane. Once finished the

addition of the solution, the solid was circulated for 15 mnutes to

el i mi nRelymaxisatippres of the sol vent. The unl oaded supported catal yst had

thefob: ﬁggﬁ_ alysis: 6.9 wt. %A and 0.22 wt. % Zr with an Al/Zr nol ar
ratio anple 3 Using the procedure of exanple 1, a solution was
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The | arkehe Qﬁed éfbea Scalveriger. ITWASo @8 @fioh Qvas started by injecting the catalyst into the

autoclave at 30°C, by means of nitrogen overpressure, then the temperature was raised up to

60°C in 10 minutes and maintained for 2 hours. The polymerisation was stopped by venting
and cooling the reactor. No significant fouling was observed. The product obtained was
collected and dried in an oven flushed with nitrogen at 70°C for 3 hours. The polymerisation
data and properties of the polymer samples are reported in Table 1.

Example 8

A sample of catalyst as prepared in example 4 was used for ethylene polymerisation as
described below. A 4 1 stirred autoclave was used. The catalyst was suspended in 5 ml of
hexane and charged into the autoclave containing 1.5 1 of liquid hexane at 30°C, the autoclave
was pressurised with ethylene at a total pressure of 1100 kPa. 1.16 ml of a TEAL solution
100g/1 in hexane was used as scavenger and fed into the reactor before adding the catalyst and
starting the polymerisation. The temperature was raised up to 80°C in 10 minutes and
maintained for 2 hours. Finished the polymerisation the reactor was cooled and vented. No
significant fouling was observed. The product obtained was collected and dried in an oven

flushed with nitrogen at 70°C for 3 hours. The polymerisation data and properties of the
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50C, that of colum 2 was heated to 110C, and the solid was recircul ated
into the apparatus. The solution was added to the support by dosing the

| i qui d wi Wio ta/4d319i ng punp trough 4 different feed points p&r/epeaRI0
better distribute the Iiquid and i nprove the contact between the liquid
and the porous solid. The solution was fed in 3 hours, after this tinme the
catalyst was recirculated for extra 30 mnutes to renove the |ast traces
of sol lBasiad | yst had the follow ng conposition
8.5@6mﬁgnﬁ?mgﬁﬁmg£§@@6mﬂfuégﬁﬁﬁ%%ﬁggﬁﬁ%£2r nol ar ratio of 102. Part of the
unl oaded catal yst was transferred to a fluidised bed reactor to be

prepol ynerised with ethylene. The polynerisation was perfornmed at 50C,
120kPa, in a stream of propane/ethylene (10% nolar fraction of ethylene)
for 2 hours to obtain a productivity of 1.1 g/g. The conposition of the
prepol yneri sed catal yst was 7.65% wt. A and 0.26%w. Zr. 10 WO 01/44319
PCT/ EPOO/ 12930 Exanple 4 Under nitrogen, the cocatal yst sol ution was
prepared by adding 40 m of pure tri-iso- octylalumniumto 200 nl of a

nmet hyl al unoxane solution 100 g/l in toluene and let to react for 30

m nutes. This solution was added to 1.95 g of (Me3Si CP)2ZrCl2 to obtain the
catalytic solution. Using the procedure described in exanple 1, 250 g of a
pol yet hyl ene prepol yner were |oaded in the sanme equi prent. The jacket of
colum 1 was heated to 50C and that of colum 2 to 90C. The sol ution was
dosed in 2 hours to the recirculating support. The supported catal yst was
circulated for 15 nore mnutes to conpletely dry it. The obtained catalyst
had the following analysis: 2. 7%w. A and 0.14% w. Zr with an Al /Zr
nmol ar ratio of 65. Polynerisations Exanples 5-7 Catal yst sanples as
prepared in exanples 1 - 3 were used for propyl ene polynerisations as
descri bed bel ow. Batch polynerisations were carried out in a 4 1 stirred
aut ocl ave. 1200 g of Iliquid nonomer were | oaded at 30 C, followed by 1.16
m of a TEAL solution 100 g/l in hexane used as a scavenger. The

pol ynmeri sation was started by injecting the catalyst into the
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was used. The catalyst was suspended in5m of

t he autocl ave
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reactor before
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significant fo
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pol ymer sanpl e
PCTI EPOQ 12930
Pressure (kPa)
C3H6 C3H6 C3H6
(g/10 m n) 50.

descri bed below A 4 1 stirred autocl ave

hexane and charged into

51 —-ofHgu-dhexare—at—306the—aut ocl ave was
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E@amghd properties of Qagé 1 C3fle p7dle3) LabkT) EPO0/ 12930
SpRLARR € reported | Tapt NEVAY 4819
TaBFﬁe ?Ct MPLE 5 6 7 8'%0 talmgt esé.op 3x.%6e .3 ex. 4
REOGAnESR00.72800 k0 Tergoer at ue (C)<®@P 60 60 0 Mononer
C2H4_ Productivity (g/ig)y 780 1000 B000 690 Melt index "L"
Alngrinsi@viscosity fdlfg)nsi ¢ Vi scosity {dl|g)- 8.8. 8
Melting point (°C) 151.6 156 146.8 -
Bulk density (g/ml) 0.381 | 0.420 | 0.370 | 0.374
APS (um) 1649 | 1639 | 2160 | 1374
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Melting point (C) 151.6 156 146.8 - Bulk density (g/m) 0.381 0.420 0.370
0.374 APS érr) 1649 1639 2160 1374 13 WO 01/44319 PCT/ EPQ0/ 12930 CLAI M5
1. A pro¥eV44B19 preparing a supported catal yst conpri si nGCTHFIMZBL of .
(a) preparing a catalyst solution conprising a soluble catalyst conponent;
(b) introducing into a contacting vessel: (i) a porous support material in
particle form and (ii) a volunme of the catal yst solution not greater than
t he t o€RAIMSY e vol une of the porous support material introduced; (c)

di scharging the material resulting fromstep (b) fromthe contacting vessel
“and i ht FOFOETSA §OT RIEPHING 1HPROESLYAlYS fomBREngMis gensofi s suspended i n an

I nert gag@{ﬂr{gﬂ‘éﬁfﬁdﬁ&tal?ﬁ%gluﬁggg{)rh.gﬁﬁg% Elegglh})fet}%taﬁ% IX(%gﬁ?n%}{fapor ates; and (d)

reintrod at least " part o rial res romstep (c) into
t he cont @otintrgducnesswd a togedthrrvessel:h anot her vol une of the catal yst
solution not greater than the total pore volune of the reintroduced
material . XD The? PRIGELEWPPRE B teNa dn pertigledprm.2angher ei n the materi al

resulting fe.oms ) . i . to furth cycl.es.of steps and
sl g, 169 S ERu)od e SHELEPLog 2y WD ENRL R sV b e
contacting vepselusséppgoePinatetiald@trodidely i Ng. 4. The process according to any

of the preceding clains wherein the operations are carried out
cont i nuo(®| dischateing dheimateaali pssltipgofremnsterribal frons thonedntacting | wesfed dargind

supported . s i nugusly di scharged at .any suitabl e,poi nt. where
the circul alﬁ ?Er’\‘gﬂ%‘?#%té‘ﬁ ?I%g\r/%}s’?por?thoé’r%naé{v ofett %&HPE’W&S@@V@ gag fl " por
subsequent dugh thelifoisthatthe Silsehavgmrats g solid fromthe contacting
vessel, and inert gas containing solvent is withdrawmm fromany suitable

poi nt. 5(dTEmtieducing gt dasopai vf theomatsyiabfesuliog fran sthpn(g) ditaiths coltestaign t he
vol ume of Sv%lséjetl itgg%tﬁe?q’vith another volume of the catalyst solution not greater than the total
pore volume of the reintroduced material.

2. The process according to claim 1 wherein the material resulting from step (d) is subjected
to further cycles of steps (c) and (d).

3. The process according to any of the preceding claims wherein the contacting vessel is kept
under stirring.

4. The process according to any of the preceding claims wherein the operations are carried
out continuously and wherein solid support material is continuously fed and supported
catalyst is continuously discharged at any suitable point where the circulating solid flows,
inert gas is continuously fed at a point subsequent to the point of discharge of the solid
from the contacting vessel, and inert gas containing solvent is withdrawn from any
suitable point.

5. The process according to any of the preceding claims wherein the volume of solution fed
into the contacting vessel is from 20 to 80% of the total pore volume of the solid fed into
the contacting vessel.

6. The process according to claim 5 wherein the volume of solution fed into the contacting
vessel is from 50 to 60% of the total pore volume of the solid fed into the contacting
vessel.

7. The process according to any of the preceding claims wherein the contacting vessel is a

column jacketed for temperature control and provided with a mechanical stirring device.
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into the contacting vessel is from20 to 80% of the total pore vol une of
the solid fed into the contacting vessel. 6. The process according to
claim5 W% Phe vol ume of solution fed into the cont ack¢HEPORE el is
from50 to 60% of the total pore volune of the solid fed into the _
contacting vessel. 7. The process according to any of the preceding clains
wherein the contacting vessel is a colum jacketed for tenperature control
and pr @vi dkdpwicess acorluizato vl ofsthe précedingentains. wHeteiEh® 20 Ab3dtdn zone is a

PCT/ EPOO/ 12930 8, The process according to any of the preceding clains

wher ei n tWQCQWﬁ%‘?‘da‘ﬂﬂBHJ"fgﬁ‘eéf?maneraﬁ}“ﬁ§°5?r6]vi ded with a jacket for

tenperatu : cor.di. .precedi ng

ol o o her el R her a1 PO ORE bR B R e OBt Hert I8 IBREEERL T any

of the 1fr Ebegicvgsschaoningherney of the proadiag tcldigs watsseh the comgetinpegsyikh a

screw val ve .for t,t&ﬁ wi t hdrawal of the solid. 11. The process according to
8

any of t hedYpRedatitthg SErYivaly eiprethe vthdraval af Hheyselids ol :.Iti on 1corrpri ses ﬁ

nmet al | gge : h r dj claiml erein. the
Cat al yar D67 R Bcordfy (1P of HEE RrAaRle bafL ST dbe balhE S rbtess
accor di ngedmprésea e metdlloenclédnforingi n the inert solid support is a porous
pol yol efin prepolyner. 14. The f)rocess according to claim 13 wherein the
pr epol yRethhBOCessAsFdmeyto slaimy 1] whereimthy CaFﬁIYSg solugon Terappses cosduraimdwn di ng
to claim}g l%ﬁ{p%iuﬂdthe prepol yner has a porosity of at least 1.5 m/g.
16. The pro%’:ess according to any of clains 11 to 15 wherein the solvent is

an i nerB. Thy groeess badrding Y@ tlaiml Tl of e Mhefas $hea kel SHHMIsdoRMY Phofdugi M
11 to 16 which_ is carried out in a first phase when all the netall ocene

conpound RUYeRRPraRPlspart of the al unobxane is contacted with the _
iggfgglgdﬁpedpllo@eﬁ a%ggrﬂﬂl% tth‘;ilzIQig‘l Y@%v%e%eri]ﬁa tﬁee;r)l;%ﬁ&l)ll% T gzrirso g rﬁ%rocs):{ty %lf lejltnﬁz)e(isatnoe.Sl S
ml/g.

15. The process according to claim 14 wherein the prepolymer has a porosity of at least 1.5
ml/g.

16. The process according to any of claims 11 to 15 wherein the solvent is an inert
hydrocarbon solvent.

17. The process according to any of claims 11 to 16 which is carried out in a first phase when
all the metallocene compound together with part of the alumoxane is contacted with the
support, and in a second phase when the remaining amount of alumoxane is contacted
with the solid support.

18. The process according to any of claims 11 to 17 wherein two different metallocene
compounds are used, the said process being carried out in a first phase when one
metallocene is contacted with the solid support, and in the second phase when the other
metallocene is contacted with the solid support.

19. The process according to claim 18 wherein an alumoxane is contacted with the solid
support, part along with one metallocene in the first phase, part along with the other
metallocene in the second phase, and part in a further contacting phase.

20. An apparatus comprising a contacting vessel (1), equipped with a mechanical stirring
device (5) and means (3) for discharging a solid in particle form from the vessel (1), a line

(4) for introducing gas at a point after the discharging means (3), an evaporation zone (2),
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with the solid support. 18. The process according to any of clains 11 to 17
wherein t different netall ocene conpounds are used, the said pr oces
bei ng car%eod in a first phase when one netallocene iBCHBRI0AE g vvlth
the solid support, and in the second phase when the other netallocene is
contacted with the solid support. 19. The process according to claim18
wherein an al unoxane is contacted with the solid support, part along with
one met altheaner(8) for intieducimesa cphlastesolyymntintgl thayesset (1)f imearat (7§ for sephmatihpcene
in the second phase, ..and rt in a further contacting phase. 20. An
appar at ustﬁ% %E%Feﬁﬁlla%éﬁﬁﬁcﬂaﬁﬁﬁe%ssel (1), equipped with a rrechani cal
stirring Tmﬁpﬁﬁtﬁs@cc%ﬁlgﬂfﬁaﬂﬁn‘g@ WiRkreifl RE DAkl 192/ ﬁ]tgle'vggdrgtl e (b? form
fromthe vessel (1) ' TThe for 1 ntroduci ng gas a ol n t he
di schar giangjacketnd fqr3ympemtuer aporodt i on zone (2), 15 WO 01/ 44319
PCT/ EPg?/ 2930 neans %ng for .introducing a catalyst solution into the
vessel © appaRLis@groriyie 19 SlumAQ o7 1 Wh%elﬂa?rqqné@nsat ©) doproyided dorsenaeate as
stream I r vessel. (1) and
Fiream 2he sTE AR 65 SHEA! e fonf R L LR s Bt i 305
appar at ushagasostihmng t o cl ai m 20 or 21 V\,her ein a condenser (6) is provided
as streamconing fromthe neans (7) for

to sep t he sol vent fromthe?

separ a&g’ ?ﬂé‘et RPN BCTFERE 10 REY pAclaimsedthio 23, Wikl lfapmrl@duwlthcmmﬁng to
f cl

i oduci TR gftrgiotll 6 bfo RGN et B o PoanBE 5 PRERYS g1 ng

the sol isdlidat apgiai wherstieli dotnemalsﬁ@ﬁmae@uapofrzrtwﬂﬂzbh@(zqvapor atl on zone (2).
24. The apparatus accor di ngw};o claim?23 which is provided with a further
evapor ati ¢ PPABtUScsering wplatm dnvieh dheroyidedtwish adfusberagvgpowtion zensol i d.

16 placed downstream of the point of discharge of the solid.
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