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20  Itis widely known in the art that catalytic components of the Ziegler/Natta type comprising a
titanium compound supported on magnesium chloride in active form have high olefin
polymerization activity, and, when these catalytic components comprise an electron-donating
compound, they also have high stereospecificity. These catalysts are indeed those used most
extensively in the polymerization of olefins such as ethylene, propylene, etc.

25 It is thus particularly advantageous to have available a process capable of producing a support
comprising magnesium chloride directly in the form of spherical particles with a narrow
distribution of diameters, which can then be used to prepare the catalytic component. A
support with these properties would make it possible to avoid the subsequent step of
classification and allow a substantial increase of the support production yields.

30  Supports comprising MgCl, can be prepared by many different processes. Some of these
comprise the formation of a molten adduct of magnesium chloride and a Lewis base, followed

by spraying in an atmosphere at low temperature (spray-cooling) so as to solidify the adduct.
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conprise the formation of a nolten adduct of nagnesiumchloride and a Lew s
base, followed by spraying in an atnosphere at | ow tenperature
(spray-covdbngiissio as to solidify the adduct. 1 WO 02/ O5REWEP01/14267

PCT/ EPO1/ 14267 Alternatively, a solution of this adduct in a suitable
solvent is sprayed in an atnosphere whose tenperature is such that the

sol vent is instantaneously renoved (spray-drying), thus allowng the
formati on of particles of solid adduct. Another general nethod w dely used
i n t he Ajteeptivelyi @polofiorspfitbis asldiictdn poitatde swvgnt issprgyedsn h@@ﬂﬂospbe:rs ivgtose i n

mel ting the adduct .des be evi ly, with st i quj d.nmedi um
"5 whi e st ef s R St ikontariapted o Rariihef dris bl

cool i nghdRtNatONéBantidles ofbolil @ikt at | ow tenperature, in Whl ch the adduct
is insoluble, which is capable of bringing about rapid solidification of

the addwether rgenprel mﬁ’f]iiﬁdowl@éﬁ ased dalthg areparekies of Typheriesd Lﬂupgortsomrapmnlg bot h

par At bra el B AR Me ololf o B B R BT sl SRR N oy U

vari ousn ahichnag adduet aniaaedcibly, ahdRaa¥drfifg themhaeess Oepeinabhth dofmalive t he
specific selection of a nunber of control paranmeters. One nethod proposed,

for exarkfived at fovydeepargaee. ik wivghethe addpetdis selede. wirish is gereblreehbidnging
i nvol f d
oL v alg LI DR AAOTP SRR Th bRy AR SO0R YEIAY

rati o sttanedhbbtht ine tormit €hnadphuddgy andsint feemslifpdrs eligpoasan dépehdsobjtaet i ng
the mxture to a turbulent flow in order to obtain an enulsion, and (c)
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mixture through a tube 50-100 times longer than its inside diameter under turbulent flow
20  conditions (Reynolds number greater than 3000). In addition, the linear velocity of the
emulsion in the tube and the surface tension between the pure adduct and the immiscible
liquid are said to be determining factors as regards the size of the spherical adduct particles.
The emulsion obtained from the transfer tube is then discharged into a cooling bath containing
a cooling liquid in motion. As the description of the apparatué shows, the cooling liquid
25 moves in a turbulent way under the action of a stirrer. The ratio of the velocity of the
emulsion leaving the transfer tube to the velocity of the cooling liquid is not defined, and the
disclosure does not mention the effect of this ratio on the final properties of the product.
Patent USP 4,399,054 describes MgCl,'EtOH adducts, which can be used as supports for
catalyst components, which are obtained by forming an emulsion of the adduct with a liquid
30  with respect to which the said adduct is immiscible and inert, followed by rapidly cooling the
emulsion, thus allowing immediate solidification of the adduct. The emulsion can be obtained

by working according to the method described in USP 4,469,648 (by passing the
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Pat ent USP 4, 399, 054 descri bes MyC12Et OH adducts, which can be used as
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20  spherical particles, which involves (a) forming a suspension of molten drops of adduct in a

liquid medium, in the presence of a surfactant, and (b) transferring the said suspension, by
means of a transfer tube, into a cooling bath in order to solidify the adduct particles. In this
case also, the ratio of the velocity of the emulsion to the velocity of the cooling liquid is not
defined, nor is the angle formed by the direction of entry of the emulsion into the bath and by
25  the direction of flow of the cooling liquid. Good results in terms of particle size distribution
are obtained only in the presence of surfactant.
From the results above described, it is clearly seen that attention has been focused almost
exclusively on the parameters relating to the stage of preparation of the emulsion containing
MgCl;-alcohol as dispersed phase and to the stage relating to the transfer of the emulsion to
30  the cooling step in the conviction that the results of the process of preparation of support
particles depend exclusively on controlling the steps of preparation and transfer of the

emulsion.



25 the direction of flow of the cooling liquid. Good results in terns of
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surfact awo otexasa4t he results above described, it is clearpPgT/Eearsedrat
attention has been focused al nost exclusively on the parameters relating
to the stage of preparation of the emul sion containing MCl2al cohol as

di spersed phase and to the stage relating to the transfer, of the emulsion
to 30 the cooling step in the conviction that the results of the £focess of

pr epar d19wevenf theuppplieant farrd ¢has sindegden do eobidin sthe edojidiisateomtof dthe i drgpletse

steps qQf:qbor i . nst of 1. . Lon 02 154

PCT. l/O EPS%I}}%XS 2’3\5 %ﬁ%&g&%ﬂﬁ% 0118%?}%6«7@&#‘&? oslljn?fh %tﬁgﬁtl?nn&osr earn(# Sgﬂ?%%fa is%aﬂehe
sol i di fabefbddoin thé ligie pdaeptRigendtiiaus ra3tls sBhroMantimpedaddecat i on of the
particle size distribution (PSD) and spherical shape obtained in the

| i qui d ThRas80W: heengiouRdnipryrPestedlyy tiat by sappronsiatehy conirolhng tapwaber of Haidl now
been f : I J. i; y. ol i nG: . of
fud oAy AEAREEto the obifile s RPIRCLBONL B Hld BCHMTRE N o1
t he saictcalimnt dngrahdlogicelsproptiies end eltrowt sip® dphdbuamne &l pprticpkt,tit @howld the
narrow si ze diﬁ;ribution. Iﬂ%ggg%icular, it sho%jd be. noted that these

excel | diotedthaythese eéFf%u%f%sP . Eﬁl%ewﬁ%mﬂhpﬂbt Eé‘ée%tfa%?f Pfactant. It has
thus beem,{ euidpesMduh8)! ¥ntﬁ’éé/p§dr1§x‘iﬂlgél¥% tﬁatf'q’gf %r%@?t«%g:ﬁe%ﬁh% fast 6! a

nunber of process paraneters Int age a I ng e adduct/
| i qui d prechssimpardnxatersein theOstegenef deridmoelinguf othe naeldtist/ digeid ofediume dnixture.er ns

of the nor.gho and size distribution of . the s ort particles..An
obi Wt GRefrgbBrteRierertiut i a0 sdaeRtPBRY srl Sk b et of aa
supportth@gj}#pbgllﬁﬁicleg\hi ch can be used in the preparation of catalytic
conmponents for the polynerization of olefins, conprising the steps of. 15

(a) fors abjeetrofdheiprasent invensinn addiuge & pofcess oy priiparihg egheseidalsuppat patiglses, in

a liquigd .mediu which i.s inert.with r ect to th ddyct ; .(b) .cooli t he
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liquid (vigion ig%e?%ﬂﬁ?&pgct%gt}%%ﬁdﬂct; preferably between 0.5 and 2, nore
y
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(b) cooling the emulsion by transferring it into a cooling bath containing a cooling liquid in

motion;

the process being characterized in tlllat the cooling liquid is moving inside a tubular zone and
20  the ratio ve/veer of the velocity of the emulsion (v.) coming from step (a) to the velocity of the

cooling liquid (vyes) is between 0.25 and 4, preferably between 0.5 and 2, more preferably

between 0.75 and 1.5.

In the process of the present invention, with the term “velocity of the emulsion” (ve) is

intended the ratio between the volumetric rate of the emulsion and the section of the tube
25  conveying the emulsion inside the cooling bath.

With the term “velocity of the cooling liquid” (vi) is intended the ratio between the

volumetric rate of the cooling liquid and the section of the tubular zone conveying the cooling

liquid inside the cooling bath.

Without wishing to be confined by any interpretation or theory, one of the possible
30  explanations for the excellent results obtained may be sought in the accurate control of the

conditions in the stage of cooling to which the droplets of the molten adduct are subjected.

The reason for this is that in this stage, the droplets are still in molten form and therefore they
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between 0.75 and 1.5. In the process of the present invention, with the
term"velocity of the enulsion" (ve) is intended the ratio between the
vol unet rivvopa0asef t he enmul sion and the section of the tub€eT/ER&/@R6TVeyYi ng
the enmul sion inside the cooling bath. Wth the term"velocity of the
cooling liquid" (vref) is intended the ratio between the volunetric rate
of the cooling liquid and the section of the tubular zone conveying the
cooling liquid inside the cooling bath. Wthout wi shing to be confined by
any i neer poetoaly sasity defgordle, dnve dfo thawe pothsiibe eprop@tiex pCanmtjionly, fthe t he
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allowing the enul sion entering the cooling bath at an angle a, whitch is
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resul t raE@bRIERItRgMoohen the said angle a is less than 35 and preferably

| ess than 20. Another particularly preferred aspect is that of carrying out
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nedi UMk Gl fdrably bt th respect to, and substantially inmscible with
t he adduct  of di halide. Preferably, it is an organic liquid nediumin
part i cdbadiquisl medivoh dsedim stage () sap be eny liguidrmgedifimalhiph &t inert avith @msmEeatol,
and substantially immiscible with the adduct of Mg dihalide. Preferably, it is an organic liquid
medium in particular selected from the group consisting of aliphatic and aromatic
hydrocarbons, silicone oils, liquid polymers or mixtures of the said compounds. Particularly
20  preferred liquid media are paraffin oils and silicone oils having a viscosity of greater than
20 ¢St at room temperature and preferably between 30 ¢St and 300 cSt.
The Lewis base forming the adduct with the Mg dihalide is preferably selected from the group
consisting of amines, alcohols, esters, phenols, ethers, polyethers and aromatic or aliphatic
(poly)carboxylic acids. Among them, particularly preferred are the alcohols of formula ROH
25  in which R is an alkyl group containing from 1 to 10 carbon atoms.
The use of MgCl, as a Mg dihalide is preferred.
Especially preferred adducts are those of formula MgCl,mROHnH,0 in which m ranges
from 0.1 to 6, n ranges from 0 to 0.7 and R has the meaning given above. Among them the
adducts particularly preferred are those in which m ranges from 2 to 4, n ranges from 0 to 0.4

30  and R is ethyl.

According to the present invention the particle size distribution is calculated with the formula



hydr ocarbons, silicone oils, liquid polyners or m xtures of the said
conpounds. Particularly, 20 preferred liquid nedia are paraffin oils and
siliconevwdbzofisus ng a viscosity of greater than 20 cSt BCT/ER@IM4267
tenperature and preferably between 30 ¢St and 300 cSt. The Lewi s base
formng the adduct with the My dihalide is preferably selected fromthe
group consisting of amnes, alcohols, esters, phenols, ethers, polyethers
and aromatic or aliphatic (poly)car boxyl i c acids. Am)ng them particularly
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whefe, valea particle size distribution curve, P90 |s the val ue of the
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Ris a @f tagp thmarit Biankshgvi bpthelwdrkink@xempleen atons, the process of
the i nvenP?®n allows to obtain a particle size distri butlon according to
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i nvent ipemcaadsltmwﬁlgta)ranbtt&meenpmaimﬁineatah&verr@danmahhm disheee of kexihaum.s
di anet %Bdapeder%lnloweTs gﬂa%rgeg er of less than 1.5 and preferably of |ess than
1.3. p y
| It is possible to obtain a further improvement in the control of the size distribution and of the
morphological properties of the support by also controlling the process conditions of the
15  formation of the emulsion (stage a). The formation of the emulsion may be carried out in a
mixer, such as for example a static mixer, a rotor-stator mixer or a vessel equipped with a
stirring system. In the latter case, for the purpose of forming and maintaining the emulsion it
is preferable to work in stage (a) under conditions such that the value A of the emulsion
ranges from 5 pm to 150pum and more preferably from 40pum to 130 pm. This parameter, in
20  accordance for example with the description in the book "Mixing in the process industries" by
N.Harnby, is defined by the formula 7tk=(v3/9)% in which v 1s the kinematic viscosity of the
adduct/liquid medium mixture and > is the energy supplied by the stirring system. In
calculating the value of Ay according to the present invention, the term > is replaced by the
power (P) supplied by the stirrer to the system.
25 In accordance with what is known, but without wishing to be bound in any way by this
theory, the parameter Ay refers to the fluid dynamic properties of the emulsion by establishing
a general relationship between the intrinsic physical properties of the system, the energy
supplied thereto and a number of properties of the emulsion which can be obtained. In

general, the value of Ay is related to the sizes of the droplets in the disperse phase which form

30  the emulsion, such that higher values of Ax correspond to larger average diameters of the
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It is possible to obtain a further inprovenent in the control of the size
di stribution and of the norphol ogical properties of the support by also
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forming and nmaintaining the emulsion it 1is preferable to work in stage (a)
under dodits ingths dispertse phase, andevigavarsa.kk of the emul sion ranges from5 mto
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which v is the kinematic viscosity of the adduct/liqui d medium m xture and
3 i s t hedthedteypoklapphbediard kepthwitliniardesing mpgt.em I1n  cal cul ating the val ue

f kk di t h : [ ti he .t [ I d h

oo 155 XSl by SeRUSLRT b BB R a0 Rt 80 B b e
IS KNOErmBPH ReWDNIGME inivBith N8 if hDEiaRRIRSriRe A, YaY dY 1ih&ir Seldci§ Yihne t he
paranmeter kk refers to the fluid dynamc properties of the enul sion by

est abl iestulsian, das gedetsitly ane hpisitbedmgmib eiscedty. Geaeraliy,r vahsdsof Reytsileal2000
properties of the system the energy_ supplied thereto and_a nunber of
pr oper cPEesPeRd fhRmaRas flovh Whils valies a1 Rseabgbe 4PMbeprrespondyerfarbyjent flgw. Fhe ue of

Kk is t i - I I W hich form
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di anet exssdeod ntiker is BeddBbOR b Y HibmbdFET/ RBAdldk 426iber (Rap|velish inddfived diysther se

phase, and vjce ve Itel??\i],ébeen found that .excellent results in terns of

mor pholf¥gaRa=yz é/STgi@n‘Yli‘i g Bumbes of rRefutirnsod the syTsTpes g Emeal- Binder
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t he noveREIbe ¢ltarao hlpeisdniskisled én thetaiiBat(tRe Tiluk 51 Ref; ngtheayldetrd byf dobshg
Re=Dvd/rj in which Dis the dianeter of the tube, v is the |inear velocity
of t he themastapaiPPrigte conbhinativapdipeiamgiers gs neccssssy. dy warHculay; i wéld pe possible

CGener al . . 1§ Q,; ' , '
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liquid 10 inside a mxer is describhed by the nodifjed Reynol ds nunber (ReM
whi ch iCSNERFT: n@a Pper #pd drenRns Rgéﬁu%*ﬂﬁp the Rmber R 1svelndons, Pan‘grtLBf

revol ukipngatafe biE pedskirbein RYY spidific Lhd¥®of bn letulsion comprising MgCl-alcohol
adducts as the dispersed phase and paraffin oil or silicone oil as the continuous phase, it has
20  been found particularly advantageous by working in the mixer at Rey values between 10,000
and 80,000, preferably between 15,000 and 50,000 and even more preferably between 15,000
and 30,000.
By way of example, it is reported that good results were obtained by forming the emulsion at
a temperature of between 110°C and 130°C, with an emulsion having a viscosity of between
25 4.5 and 8 cSt, a density of between 0.82 and 0.9 g/em’, and stirring the mixture at a speed of
between 500rpm and 2500rpm.
As mentioned above, the formed emulsion is then transferred into the cooling bath. The
transfer is preferably carried out under pressure, by using a pipe connected at one end with the
cooling bath. The diameter of said pipe is such that the Reynolds number in the pipe (Rer) is
30  higher than 3000, preferably between 3000 and 10000. In any case, the skilled man in the art
knows that the value of Rer may be suitably increased or decreased, as a consequence of the

value of Rey selected in the mixer.



t he characteristic length of the stirrer while d and it have the neanings
given above. It wll be clear to a person skilled in the art that the val ue
of ReM nmawo bro3edsect ed by choosi ng the nost appropriate pOVBPOIAM4REN Of
paranmeters as necessary. In particular, it will be possible 15 to vary
both the specific paraneters of the emulsion (density, viscosity and thus
al so the type of continuous phase) and the operating paraneters such as the
type and di nensions of container, the type and di nensions of the stirrer,
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it has giRefipaa Hﬁuedom ﬁéthé‘ggk)@fﬂ éﬂ@dvant ageous by working in the m xer at
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ment i onf88 PESERIeNVetionsthe Fﬁéﬂl EHRHla Zme) bag therpriinarysngaiag) of ﬁtzanff héweg)éhq ng
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I S suchconfiag inth eoRaytwith $hm1md3mrnperatmﬂadlqmnqgehc( Eiai[bsmnsco&ﬂnmnghlm ditobhats G000,

f | t 3000 d. 10000. kill ed t t
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consequeRtr of e cY)ﬁEé‘r@d ar &%&e& Phiests dftehhfu t?&‘ﬁrorr fitrmnO%Q%a&ﬂfg

PCT/ EPO1/ 14267 The pipe | ength to connect step a be vari ed
wi t hi n laquad deyrteragy, hq:ue@rwhn@l isnnert wath resmet opbe atldtmg ahal m Wbloheths edldum)ms t he

one hand, by.the s tapti al es ure n th ot her t he
conpactLsatBinSetIRnTer SenfHie TS P T ol T P s S

sol i di fdipMafid) dnlde a%ﬁﬁticnﬂy%@ﬁbf)ﬁ)s) PrER@rto@binpsunds §1teelahpl$atféah§/dh%6a@5ﬁs by

i mrersing one of the ends of the transfer pipe containing the emulsion in

t helk o&qnﬁ?gnlnatfwm\ﬁéﬁ dirpathen aterps prdyin pajtiedal kexany ﬁmﬁbhm&medé epoligdiqad
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prefer r@ddﬁ)eatmh estmfdr§pleﬂ9. hahesasalof thy aRvicoM gClnEtoH, ﬁ:eathidhrrsm Hebveen 2
and 4, the cooling liquid temperature is preferably between -10°C and 20°C and more
preferably between -5°C and 15°C.

20 In apreferred embodiment of the present invention, the cooling bath consists of a loop reactor
wherein the cooling liquid is circulated, the angle o formed by the direction of entry of the
emulsion in the loop and by the direction of flow of the cooling liquid is less than 45° and
preferably less than 20°.

Figure 1 is a schematic representation of one of the embodiments of the process according to

25  the present invention.

A MgCl,-alcohol adduct is introduced into a vessel 1 via line 21, while a liquid medium used
as the continuous phase is introduced into vessel 1 via line 22. The vessel is equipped with a
stirrer 4, a pressurization gas inlet tube 5 and a heating jacket 6 which has a heating fluid
entry tube 7 and an exit tube 8. By pressurizing the vessel 1, the emulsion flows into the pipe
30 14, then the emulsion enters the cooling bath 15, which is equipped with a stirrer 16 and a

tubular zone 20 wherein the cooling liquid is forced to flow by the action of the stirrer 16.

A cooling liquid contained in the reservoir 23 enters the cooling bath 15 via the pipe 26.

8



comng into contact with the lowtenperature |iquid, the enul sion
containing the droplets of 10 the nolten adduct is cool ed, bringing about
solidifi oe®opesied4 t he droplets in solid particles, whi chPCHEEPUIER6TOE

coll ected for exanple by neans of centrifugation or filtration. The cooling
liquid may be any liquid which is inert with respect to the adduct and in
whi ch the adduct is substantially insoluble. For exanple, this liquid can

be selected fromthe group consisting of aliphatic and aromatic
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and by the direction of flow of the cooling liquid is |less than 45 and
prefera%ldﬁh?%@‘teﬁahlsz@wtlﬂi-gure 1 is a schematic representation of one of
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t he pipe 30 14, then the enul sion enters the cool i ng
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entering via e tube 18 and com ng out via the tube 19. The di spersi on
contiai nhatepledhelatest Odhgyarefenre tranditioh el Compaymsistant theduueageneousionksl senhn

fromth ol i ng..bat.hwia.t tube 24 1n Fig 2 it is represented the
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20 via a pipe

supgoreed are those based on late transition metal complexes such as those described in WO

96/23010.

20 In particular, the components obtained by the said supports maintain the spherical
morphology and the narrow size distribution and, as can be seen in the examples given, are
capable of producing, when used in the (co)polymerization of olefins, polymers of high
apparent density, with excellent flow properties and controlled size distribution.

The examples which follow are given as non-limiting illustrations of the invention.

25  EXAMPLES
Example 1
208g of a molten adduct of formula MgCl,-2.7EtOH and 900g of a white mineral oil OB55
marketed by ROL OIL are introduced into a jacketed container equipped with a stirrer. The
mixture is kept under stirring at a temperature of 125°C. The stirring speed is such that the

30  Repm value in the mixer is 17,000.

The container is then pressurized and the emulsion is transferred into a pipe, maintained at a

temperature of 125°C, in which it flows with a Re of 3230. The pipe transfers the emulsion

9



14. The angle a formed between the pipe 14 and the axis of the tubular zone
is less than 25 and the ratio ve/vref is about 1. As described previously,
t he suppaveo s2/pv1epar ed by the process of the present invenPCDEP@rE267
particularly suitable for preparing catalytic conponents for the

pol yneri zation of olefins. The 10 said catalyst conponents are obtainable
by reacting a transition netal conmpound of fornmula MP,,, in which Pis a
ligand that is coordinated to the nmetal and x is the valence of the netal M
whi ch i s$ntar cepbng bash sentething benanteh@hdlgyss i3 a tubdlar zonetdhe teaperhtang ol 25€.
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In particular, the conponents obtained by the said supports nmaintain the
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excellent flow properties and controlled size distribution. The e}gé fpl es

whi ch f i n
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Rem val lﬂﬁeﬂofmm%cmsweaala&%t&@werﬁﬂﬁlﬁma%éﬁer i s then pressurized and the
enul sion is transferred into a pipe, maintained at a tenperature of 125C

i n whi cHhietterinh Sspherigalh im TReleolf m@2@Oparfitles paying tirrans betveeh heaximuinsdiemete® WO

02/ 051544 . PCT/ EPO 114 67 ﬁ}:{‘?l cgol i ng bath containi ng hexane which fl ows

Bs R

in a tublfgEn %% lgmelerof of 12C. The direction of entry of the
enulisi olExamsple hat of flow of the cooling hexane fornms an angle

e

138g of a molten adduct of formula MgCl,-2.7EtOH and 800g of white mineral oil OB55 are
introduced into a jacketed container equipped with a stirrer. The mixture is kept under stirring
at a temperature of 125°C. The stirring speed is such that the Rey value in the mixer is
14,000.

20  The container is then pressurized and the emulsion is transferred in a pipe, maintained at a
temperature of 125°C, in which it flows with a Re of 3140. The pipe transfers the emulsion
into a cooling bath containing hexane at a temperature of 10°C, flowing in a tubular zone
according to Fig. 1. The direction of entry of the emulsion and that of the flow of the hexane
form an angle of 15°, while the ratio between the velocity of the emulsion (ve) and the

25  velocity of the cooling hexane (Vyes) is 1.

The solid adduct particles are collected by filtration and dried. The results of the
characterization in terms of morphological properties and size distribution are given in Table
1.

Example 3

30 165g of a molten adduct of formula MgCl,-2.7EtOH and 900g of white mineral oil OB55 are
introduced into a jacketed container equipped with a stirrer. The mixture is kept under stirring

at a temperature of 125°C. The stirring speed is such that the Rey value in the mixer is
10



of 25, while the ratio between the velocity of the emulsion (ve) and the
vel ocity of the cooling hexane (vTef) is 0.5. 5 The solid adduct particles
are col | axoetoday44f i I trati on and dried. The results of thePCTEROIZGREri zati on
in ternms of norphol ogical properties and size distribution are given in
Table 1. In Table 1 the particle size distribution is calcul ated according
to the fornmula P90 - PI O P50 wherein P90 is the value of the dianeter
such that 90% of the total particles have a dianeter 10 | ower than that

val ue; 20000i s the val ue of the dianeter such that 10% of the total
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veHBCity of the emulsion (ve) and the 25 velocity of the cooling hexane

(vTef) Hxample 4he solid adduct particles are collected by filtration and
dri ed. e results of the <characterization in terns of norphol ogi cal
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speed is su that the ReMvalue in the mxer is
15 67,000

The container is then pressurized and the emulsion is transferred into a pipe, maintained at a
temperature of 125°C, in which it flows with a Re of 7915. The pipe transfers the emulsion
into a cooling bath containing hexane at a temperature of 10°C flowing in a tubular zone
according to Fig. 1. The direction of entry of the emulsion and that of flow of the cooling
20  hexane form an angle of 20°, while the ratio between the velocity of the emulsion (ve) and the
velocity of the cooling hexane (vrer) is 1.5.
The solid adduct particles are collected by filtration and dried. The results of the
characterization in terms of morphological properties and size distribution are given in Table
1.

25  Comparative Example 5

A solid adduct of formula MgCl,-2.7EtOH was prepared according to the procedure of
Example 3, except that a ratio between the velocity of the emulsion (v.) and the velocity of the
cooling hexane (vref) equal to 5 was used. The results of the characterization in terms of
morphological properties and size distribution are given in Table 1. '

30 Example 6

Preparation of the solid component

800cm’ of TiCly at 0°C were loaded into a 1-litre steel reactor equipped with a stirrer; 16 g of

11



10 WO 02/ 051544 PCT/ EP01/ 14267 20,000. The container is then pressurized
and the enulsion is transferred into a pipe, naintained at a tenperature
of 125C, woombiisds it flows with a Re of 3480. The pi pe trpopERIIZI4R4TE

enmul sion into a cooling bath containing hexane at a tenperature of 12C
flowng in a tubular zone 5 according to Fig. 1. The direction of entry of
the enmul sion and that of flow of the cooling hexane forman angle of 25,
while the ratio between the velocity of the ermulsion (ve) and the velocity
of t he theowlidraddi paerargdacspidingtolExanpie 3 sof |ad aghaint of @asobutyl ysth@la@ such
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Re of 7915. Th e.transfers the enulsion jnto a cooljng bath containing
hexane cg@d 1’5"‘1‘%??66@(&!@} eVigh stnes (TG sHE G Was tth% ptappedopied, aieE SPdriRg the Fig.
1. The e t i ng
20 nox AquCTRPRy o8 seBthed i M IbALE LRt & Mbedins BRIREFL IR SO0 he
enul si ohta{ned)wandashed 3 viedesw'vit}y ami‘fydtdns leexahé Ay 6m£i<amda 3(tinhed )mthSanhy&nouﬁ'he

SO|Id dduct particles are e yflltratlo dri e results
he DORARS GPRRT FPHRReEAUIEn | ﬁﬁé a?amﬂpﬁfama@}eeh ape @@Sé &h grige

d' St r | RYEL QRS uﬁﬂé&%ﬂrﬂg&?ﬂn%sph%re a2c5cl t g&%ﬁﬁ% by ﬁet%ﬁm% :g‘lél'%ﬁsél id adduct

of formula MyCl2. 2. 7Et OH was prepared according to the procedure of
Exanpl olymenizadion testat a rati o bet ween t he vel OCIty of the emul sion (ve)

NI N R RTINS
si ze diigtddublilitBOnRHEmEtsy & Bydtéin Téblo8dihg the catalyst and a thermostatically-controlled
15 jacket was loaded with 0.01 g of the solid component prepared as described previously, 0.76 g
of triethylaluminium (TEAL), 0.0767 g of dicylopentyldimethoxysilane, 3.21 of propylene
and 1.51 of hydrogen. The system was heated to 70°C over 10 min. with stirring and
maintained under these conditions for 120 min. At the end of the polymerization, the polymer
was recovered by removing the unreacted monomer, and was dried under vacuum. The results
20  ofthe polymerization are given in Table 2.

Comparative Example 7

Preparation of the solid component

The solid component was prepared according to the procedure described in Example 6, except
that 16 g of the support prepared according to Comparative Example 5 were used.

25  Polymerization test

The polymerization was carried out as described in Example 6, using the solid catalytic

component described above. The results of the polymerization are given in Table 2.
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30 Exanple 6 Preparation of the solid conponent 800cnB of TiCl4 at O0C were

| oaded into a 1-litre steel reactor equipped with a stirrer; 16 g of 11 WO
02/ 05154Av@CIhEPAL/ 14267 the solid adduct prepared accor BCTVgPeo4Bsganpl e 3
and an anount of diisobutyl phthalate such as to give a donor/Mj ratio of
10 were then introduced while keeping the systemstirred. The mxture was
heated to 100C over 90 m n. and these conditions were naintained for 120
mn. The stirring was then stopped and, after 30 mn., the liquid phase
was separated fromthe 5 sedi ment edTABIEd at a tenperature of 100C. A
further treatment of the solid was carried out by adding 750 cn8 of Ti Cl4,

heat i ng the—+mwdture—+te—120C+or M- — a8 Hat-gg thﬁee——eeﬂditions
for 60 mijn. with stirring totRaled/Expmp @“?“%ﬁtg?am“vé 2 dmPUMY| 30
mn., the I|qU|d phase S separated frcn1the sedi ment ed | ¥zdmpe At |a

t enper at Urgg, Bk g 0C TTE ST Qe EEd ﬁmw@aeﬁcaﬁ e g1 anhydrous
hexane at,. 60C and 3 tineg wth h Qus hexane at rooim tenperatjure. The
solid catdaficlesizediviiutient] hus oht%i ned Wds then |dried umdér vacudm under

a nitrogen atnosphere at a tenperature of between 40C and C

Pol ymeri zation test A steel autoclave equipped with a stirrer, a nononeter,
a thernoneter, supply lines for introducing the nononers, a systemfor

| oadli ng the catal yst and a thernost @ABEBER| y-controlled 15 jacket was

| oaded with 0.01 g of the solid conponent prepared as described previously,
0.76 g of triethylalumnium (TFAI\ Q0767 of '
di cyl opent yl di net hoxysi | ane, 3. 21 Eggmple ©py| phempaatiye Exgngle bt  hyldr ogen. The
system was hea&ﬁdbugg?@gk@yer‘IO gon. With $terring and malntaj ned under

t hese condi tijeps—Fe+—120 the—end—ofthe—pobywerizatien t he pol yner
was recovered;ﬁVMFEHBWWHQE?He unrgégted nnnoﬂé? and was dried junder
vacuum The results 20 of the polynerization are given in Table 2.
Conparative Exanple 7 Preparation of the solid conponent The solid
conponent was prepared according to the procedure described in Exanple 6,
except that 16 g of the support prepared according to Conparative Exanple
5 were used. 25 Polynerization test The pol ynerization was carried out as
described in Exanple 6, using the solid catalytic
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conmponent descri bed above. The results of the polynerization are given in
Table 2. 12 WD 02/051544 PCT/ EP01/ 14267 TABLE 1 Exanple 1 Exanple 2
Exanpl e 3vaxzaoqabe 4 Conparative Exanple 5 Mrphol ogy spker/Er@l143pheri ca
Spherical spherical Irregular Particle size distribution 0.9 0.7 1 1.1 1.5
5 TABLE 2 Exanple 6 Conparative Exanple 7 Activity (Kg PP/g cat.) 80 70
Apparent density (g/cm 0.45 0.43 13 WD 02/ 051544 PCT/ EPO1/ 14267 CLAI M5
1. Process for preparing spheroidal support particles conprising the steps
of: (a) formng an emulsion of an adduct of a My dihalide and a Lew s base,
ina &yli d nediumwhich is inert wwth respect to the adduct; (b)
coolin mul sion by transferring it into a cooling bath contalnlng a
cooling. |i Qubcdsd for prdpbuing sjiteeoifalcopsst peaticlgs wiﬁplﬁ?siﬁgthie&mﬂ)s ot that the
cooling liquid is myving inside a tubular zone and the ratio, velvref of

the vel oci t ¥¥)( veforging 38 csprision of %’&ﬁdﬁgt ok o Mg deiplidg and o Lewist basend dcity
of the cooling I|1qwdqgé&{ﬁ&f@hlbﬁlsﬁﬁgmrgﬁp%?tvre éhd . Process according to

Claim 1, characterize hat the ratio étween 0.5 and 2. 3.
Process acc@b)i ngotblmg@halemuk,lorch)atramfﬁnngadntom d:d’tﬂﬂngﬂiafh caattaining @/ cobBhg i S
bet ween 0. 75 and 15. 4. Process according to Clains 1-3, characterized

in that the angl @qﬁldflﬁmﬂmby the direction of entry of the enulsion into
the cooling tﬂ;@f)ﬂac@gad)emg &ﬂh?ac‘f'ér{z%ﬁtlh%'at(ﬁle %%gqﬁ%ma he gc{hgldle'a%bmak nsi de

the tubul ar zonhe i1s |ess . 9. Process according to
char act eri zednd and thatrainmse/agrgiféhavclscﬂtseévs) ohthe eBfilsion coming from step (a) to
10 the velocity of the cooling liquid (v;ef) is between 0.25 and 4.
2. Process according to Claim 1, characterized in that the ratio ve/vier is between 0.5 and
2.
3. Process according to Claim 2, characterized in that the ratio ve/vir is between 0.75 and
1.5.
15 4. Process according to Claims 1-3, characterized in that the angle o formed by the

direction of entry of the emulsion into the cooling bath and by the direction of flow of

the cooling liquid inside the tubular zone is less than 45°.

5. Process according to Claim 4, characterized in that the angle o is less than 35°.
6. Process according to Claim 5, characterized in that the angle o is less than 20°.
20 7. Process according to Claim 6, characterized in that the angle o is less than 20° and the

ratio Ve/vier is from 0.75 to 1.5.

8. Process according to Claim 1, characterized in that the liquid medium which is inert
with respect to the adduct is selected from the group consisting of aliphatic and
aromatic hydrocarbons, silicone oils, liquid polymers or mixtures of these compounds.

25 9. Process according to Claim 8, characterized in that the liquid medium is a paraffin oil
or a silicone oil having a viscosity between 30 ¢St and 300 ¢St at room temperature.

10.  Process according to Claim 1 characterized in that the Lewis base is an alcohol of
formula ROH in which R is an alkyl group containing from 1 to 10 carbon atoms.

11.  Process according to Claim 1 characterized in that the Mg dihalide is MgCl,.

30 12. Process according to Claims 1-11 wherein the adducts have formula MgCl,mROH:
nH,0 in which m ranges from 0.1 to 6, n ranges from 0 to 0.7 and R is an alkyl group

containing from 1 to 10 carbon atoms.

14



6. Process according to Claimb5, characterized in that the angle a is |ess
than 20. 20 7. Process according to Caim6, characterized in that the

angl e a iwOobreds4dhan 20 and the ratio Ve/vref is from 0. FETEB1114267 8.
Process according to Caim1, characterized in that the |iquid nedi umwhich
is inert wth respect to the adduct is selected fromthe group consisting
of aliphatic and aromatic hydrocarbons, silicone oils, liquid polyners or
m xtures of these conpounds. 25 9. Process according to Claim S8,

char actléri z&sodeps agsardingito Clagmild vhefewnmiranges genma 21 i, @i tangesrirem ) toi Gdne

oi | having gn%ksiggﬁ“y between 30 cSt and 300 cSt at roomtenperature. 10.
Process accordi ng 8 'Claim1 characterized in that the Lewis base is an

al coholi4of Pesdrsd socBdihg 1 oMihchinRvhish aie Adk(s) isaatgl @ant dinftkélg from 1 to 10
carbon atons. 11. Process according to Claim1 characterized in that the
My di hdfi dePrecepyaacprdigg te Clapp dédeglpragierined ingthelothel &i ialug-af ithetrerdsion t he
addycts hav% foerdqulsé Q/%C%égROél- nH20O -ﬂi which mranges from0.1 to 6, n
ranges f r om UM 1B SFPANSS BEVE 33“31%54 &”Bbp containing from1l to 10

car bon 18t onProckds waoﬁﬂﬁ@&;l@pa«immﬂl@@ﬂdra&aﬁzedﬁﬁ.thBriﬁcseeZ)S(awfeomwgf Rrg, A aim
12 wherein mranges from2 to 4, n ranges fromO to O. and Ris ethyl.

14. Process 1sigdbe tngg fom £0.80hi0180.000hi ch the step (a) is carried out in a
i . 5. b i . i teri i t hat. th
Vv 3t TGRS B BRARL K Cib L RR At ARSI £ B0 e 83500 1

Process accos 80,000t o C aims 14-15, characterized in that in step (a) the
value of ReM is in the range from 10,000 to 80,000. 17. Process according
t o8 ailfh 16 P1eqesy accoedng & Glamshat 7.rdwracterized ihihat firgemplsiom fegnebm step

50, 000. 10 ¥ [ : ' = > L] | o t he
il si on' ot Hud T EFELPREdNe B0p)diuld By deiddy dPLARRAE 0hd M )
usi ng a pi péchecanhiegbeith. at one end with the cooling bath. 19. Process

according to claim18.wherei.n e.transfer is carrjed out_ under .conditions
Sueh Cufoy " BriccR ot RaTaiah 1§ RoRer B pentier i cHRIcn QupaRS CoRoRIgh,

Flr’ gﬁqetsﬁeagfgt:ijegkﬁ&éﬁofds@iuﬁﬁae%inﬂhe‘ffﬁﬁri@h&h@pﬁaﬁ'9,@0-0.”9 liquid is selected

15 20.  Process according to claims 1-7, wherein the cooling liquid is selected from the group
consisting of aliphatic and aromatic hydrocarbons.

21. - Process according to claim 20, wherein the temperature of the cooling liquid in the
cooling bath is in the range from -20°C to 20°C, preferably in the range from -5°C to
15°C.

20 22.  Process according to one or more of Claims 1-21, characterized in that the cooling
bath consists of a loop reactor wherein the cooling liquid is circulated, the angle o
formed by the direction of entry of the emulsion in the loop and by the direction of
flow of the cooling liquid is less than 45°, preferably less than 20°.

23. Spheroidal support particles obtainable by the process according to claims 1-22.

25 24, Spheroidal support particles comprising an adduct of formula MgCl, mROH-nH,O in
which m ranges from 0.1 to 6, n ranges from 0 to 0.7 and R is an alkyl group

containing from 1 to 10 carbon atoms and characterized by a particle size distribution

according to the formula £90-F10 of less than 1.1

25. Catalyst components for the polymerization of olefins obtained by reacting a transition
30 metal compound of formula MP, with a spheroidal support according to claims 23-24,

wherein M is a metal selected from the Groups 3 to 11 or the lanthanide or actinide

15



consi sting of aliphatic and aromatic hydrocarbons. 21. Process according to
claim 20, wherein the tenperature of the cooling liquid in the cooling
bath i s woObhesisenge from-20C to 20C, preferably in the pangeofmesn -5C to
15C. 20 22. Process according to one or nore of Clainms 1-21, characterized
in that the cooling bath consists of a | oop reactor wherein the cooling
liquid is circulated, the angle a fornmed by the direction of entry of the
emul sion in the loop and by the direction of flow of the cooling liquidis

| ess than 45 grqypéfOérth@lfymbé@sTablhmf o EpmengprsmoldBACsuggon), P ¢ ilighed

obt ai nable b S di.ng to. clai 25 24. Spheroi da
support part%%?ggw%gﬁ%?? n%%fgkxé%%ﬁW@?%ﬁngﬁﬁ?i%@GCI2nRCHnH20 in which m

ranges fromO0.1 to 6, n ranges fromO to 0.7 and Ris an al kyl group
containing from1l to 10 carbon atons and characterized by a particle size
distribution according to the fornula P9P50 10 of less than 1.1 25.
Cat al yst conponents for the polynerization of olefins obtained by reacting
a transition 30 netal conpound of formula MP,, with a spheroidal support
according to clainms 23-24, wherein Mis a netal selected fromthe G oups 3
to 11 or the lanthanide or actinide 15 WO 02/051544 PCT/EPO1/ 14267 groups
of the Periodic Table of the Elenents (new I UPAC version), Pis a ligand
coordinated to the netal M x is the valence of the netal M 16
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