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(54) Title: SUPPORTED OLEFIN POLYMERIZATION CATALYST

(57) Abstract

A supported catalyst component for an olefin polymerization catalyst comprising a solid particulate support, a magnesium halide, and
optionally 2 Group 4 or 5 transition metal compound, a Group 2 or 13 organometal compound, and an electron donor, wherein a majority
of particles of the solid particulate support is in the form of an agglomerate of subparticles. A process for preparing this supported catalyst
component. A catalyst composition comprising this catalyst component and a cocatalyst. An olefin polymerization process using such a

catalyst composition.




type catal ysts focused on supporting typical Ziegler catalysts containing a
transition netal--conpound and a magnesi um hal i de on netal oxides such as
silica and alum na or polymer supports. 30 ' U S. Patent

4,639, 430 describes a catal yst support consisting essentially of a m xture
of silica and a nmagnesium chloride, said support. having a porous texture
and contai ning | essthan 100 m cronol es of hydroxyl groups per gram of
support, aswell as olefin polynerization catalysts consi'sting essentially
of such supports and at |east one active conponent of a group IV, V or VI
hal i de. 35 - U. S Patent 4,405,495 describes the pretreatnent of
a particulate silica support having a particle size distribution of from2
to 80 microns and an average particle size of from20 to 50 mcrons with a
precursor conpound.containing magnesium titanium halo, electron donor and
optionally a hydrocarbyl oxy or carboxylate group. The support can be
pretreated -1- WO 96/ 05236

. PCT/ US95/ 09480 wi th an al um num al kyl. The precursor. is dissolved in the

el ectron donor and inpregnated on the silica support. U S. Patent 4,301, 029
describes the preparation of a catalyst conmponent by reacting a solid

i norgani c supportw th a nagnesi um hydrocar byl conpound, a hal ogenating 5
agent, a Lewis base conpound and titaniumtetrachloride. Preferably after
each step the product is washed and separated. U.S. Patent 4, 324,691
describes the preparation of a catalyst conmponent by reacting a particulate
support material, preferably first with an al um num conpound, then with an

¢

or ganonmagnesi-um conpound, atransition netal conpound; and a pacifying agen‘l
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10 such as hydrogen chloride, and optionally an organonetal lic conpound, a
hal ogenati ng agent or a Lew s base. U S. Patent 4,481, 301 discloses the
Jrepar at i WO WOSB6supported ol efi n pol ymeri zati on cat al yst IPCTIUSES/0948Y a
solid porous carrier in a liquid mediumwth an organomagnesi um conpound to
react with the OH groups on the carrier, evaporating said 15 liquid medium

to precipitate nmagnesiumo r ' support ed
nmagnesi-um conposi tion in tw or mﬁ#fﬁﬁ{%}?ﬂﬁg@?ﬁﬁﬁ%%@%mer: The powder
is reacted with a tetravalent titaniumconpound in a liquid nmedium U.S.

3,787,384 discl oses tmlmeﬁaamiatmogfmpﬁdmea@gﬁ%awﬁ tSQEIbQQs@%rS by

| npregnati-ng a netal .oxide such as silica or

or ganonet al | PEPFRRANEN TPROI RS FRITHEPMRABR R tah alefinpalymerization *PMQ@Q%@# um
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el ectron- ﬁﬁ%l&@@@l!ﬂ%ﬁ?gmﬁll paritieyBah Blus@ etk .ﬂﬁ&lﬂfﬁ prédlerfis il Bid r@?@mr bdives IPt 2!

oxi de, re or afterthe reaction wt or ganomet al T'i'c nmagnesi um
corrpound ca’ﬁﬁa'ﬁé Fﬁﬁcf wghey; low Palymar Hﬁ'&ﬁ%ﬂsntwgcaaﬁﬁmlt@ﬁ'rwmetat-suwwe gravity

| east one haﬂeemarecﬁwéd Byl R Xephsf@Tto ikrudes, and increase the Vdiume 2Lt foPp Jv;r)&r985
descri bes cs& onents obtai ned by supporting a nagnesium d| hal i de
or a nmagnesi ﬁ'@ ﬁr‘]'ew ®®an then be transformed to dihalide on a

por ous pol yner s upponks. Pateot 4,526¢348 dgclbdes an alefin plolymédikaﬁoh tétsmstlpmpbfédltﬁ%e

glr telcz ?gin o %%&Qﬁ 3¢ Qh){ﬁogg&k}?@%olﬁg ?J}%H?éaés% SOéJP? Blégm at é?lgﬁé}gfnmum and

conponent s dﬁ'taélphii& ajqobphtp Ienqréaetsvlyblemgoesuan alht)méﬂ/mlee:nortto which isedded 4 de
and an el ectyfkitidA fHekal cOTPSUNIkydicaily aritdlimLomPoiHd @dupdorted catalyst is then

prepared by precipitation of a magnesium halide using a reducing metal halide, such as
ethylaluminum dichloride. These supported catalysts can achieve high efficiencies on a

20 transition metal basis and yield polymer'powder of the desired particle size and bulk density,
yet the high levels of alkylaluminum halide required to precipitate the catalyst result in
relatively high levels of aluminum and chioride in the final polymer. In addition, alcohol is
generated as a by-product of typical catalyst deactivation procedures, which alcohol is difficult
to remove from solvent recycle streams and requires expensive separation and purification

25 Pprocedures. | _ .

Other efforts to control catalyst efficiencies and polymer morphology for Ziegler-
type catalysts focused on supporting typical Ziegler catalysts containing a transition metal
compound and a magnesium halide on metal oxides such as silica and alumina or polymer
supports. _ _ .

30 f U.S. Patent 4,639,430 describes a catalyst support consisting essentially of a
mixture of silica and a magnesium chioride, said support having a porous texture and
containing less than 100 micromoles of hydroxyl groups pér gram of support, as well as.olefin
polymerization catalysts consisting essentially of such supports and at least one active
component of a group IV, Vor VI halide.

35 _ .. U.S. Patent 4,405,495 describes the pretreatment of a particulate silica support

| having a particle size distribution of from 2 to 80 microns and an average particle size of from
20 to 50 microns with a precursor compound containing magnesium, titanium, halo, electron
donor and optionally a hydrocarbyloxy or carboxylate group. The support'can be pretreated
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reacting a netal oxide containing surface hydroxyl groups (such as silica
or alumna) with an organonetal | i ¢ magnesi um conpound of the fornul a
l\/gR[err]yd ,‘? where R is a hydrocarbon radical, X igcfubSssleegen or an
OR or radi cal (where X' is halogen) and x i's" a nurrber fromO0.5 -2-

WD 96/ 05236 PCT/ US95/ 09480 to 1.5, used
in ampbunts such as not to cause reduction of ti'tani um duri ng the subsequent
reaction of Withanahimigugaikyl-(Tha Precyrseritdissalypd inehe electronmionerandimppennatsg on
descri bes atmhncdsup’pbal yst conponent obtai ned by preparl ng a solution of
magnesi um chl ori de i hanal ng actiyvat d siJica particles with
this 5 solution, ad 15 Freng 4 %qtggg %ﬂ’r? 'I?rgi"%f’aﬁtP&tﬁ ArAtalyThsemRANet Y si 1 i con
hal i de, el i réartitg agplitiivorgdriiesupport with @ eagaesivm Bﬁdrbdukbyll canpoung, 5||ilﬂo§éhlatudgvm th
al kyl al um u. S
pat et 55 24 A R0 S S B Bl e STt efeRe o Bhe SRR RSB . o
ol efins obt aqudgctlwaaheaemd:egaratqdet raval ent ti tanl um halide or ti tanl um

- hal ogen al cohol ate agg ﬂ.%.ﬁaageeméa&.uésmr réH%ngi%H'&ﬁ g!tsuga%o.ﬁp&éhb

conpiising a porous netal oxi contai ni ng surface oups
whi ch is suffIsHRGRIPATICHIAR ELARTH: AR Rféfefﬁ% yfirstyyjthean a!wwewemmuvmtm can
be convert edith@n %rdﬁﬁﬁﬁﬁném&ﬁﬁoud@ atHnﬁno:PﬂuEﬁl‘&o@o%?@; ahdé pi@i?’cné Seht 2

supported Ziegler-Natta, catal consi stin cocat al ys a.solid
cat Bl yst 10 oG ALEraEs AnRBHe 3y PRSTERN S8 PRSI AIE Grofodnt, thalodsarias aesnt

support Wit bralesvd hatse.on of magnesi um chloride and a titanium

tetraal coholate in akig H?%%{ FMiQCFog&Xﬂ%g&ﬁérgﬁghoﬁﬁﬁgp’&gedo? |ng];] ;P?phét,‘

sol vent, i npregnat fon~w a’ sd esrumc
ester, evapmlmemtlon catalystdy treating a solid patous cantiérdma liguidimadiug Wigh aml uni num

chlor i de. organomagnesium compound to react with the OH groups on the carrier, evaporating said
15 liquid mediumto precipitate'magne'sium onto the carrier a'nd'recovei'ing asupported '
. magnesium composition in the form of a dry, free-flowing powder The powder is reacted with
'a tetravalent titanium compound in a liquid medium. o
- U.S. 3,787,384 discioses the preparatlon of sdpported catalyst components by
impregnatinga metal oxide such as silica or alumina, with an organometallic magnesium
20 compound, selected in particular from magnesium alkyl and Grignard compounds, and
reacting the obtained product with a titanium halide compound. |
U.S. Patent 4,263,168 describes catalyst com ponents for the polymerization of
propylene and other alpha-olefins, obtained by reacting a metal oxide, such as silica or
alumina, containing hydroxyis-on the surface, with an organometallic magnesium compound
25 of the formula MgR2,Xx (Where R is a hydrocarbon radical; X is halogen; x is a number from 0.5
to 1.5), and subsequent reaction with an electron-donor compound and titanium tetrachloride.
As a variant, the metal oxide, either before or after the reactlon with the organometalllc
magnesium compound, can be reacted with a halogenating agent which will supply atleast
 one halogen per hydroxyi group. . )
30 ~ U.S. Patent 5,139, 985 describes catalyst components obtained by supportinga
méagnesium dihalide or amagnesium compound which can then be transformed to dihalide on
a porous polymer support, and reacting this solid with a titanium halide or titanium halogen
alcoholate, optionally in the presence of an electron-donor compound. .
U.S. Patent 5,064,799 describes catalyst components obtained from the reaction
35 of atetravalent titanium halide and an electron-donor compound with a solid obtained by
reacting a metal oxide containing surface hydroxyl groups (such as silica or alumina) withan
organometallic magnesium ¢compound of the formula MgR; yXy, where Ris a hydfocarbon
-radical, X is a halogen or an OR or COX' radical (where X' is héloé'en) and x is a number from 0.5
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I't is desired to prOV|de a su orte patalyst conponent and a supported

catal yst 20 which Jéi processes, in
[particul awowﬁlomarry ypeT SHEEE HAS BEEN(|Ve BCBUBS/94%0y ner s
wi th desired norphol ensity &Eﬂ#f@ﬁmat al jJst efficiencies. It

woul d further be de5|rable to prOV|de a supported yst conponent which
is storage t

or ot oy S G N RUARR! o bt 1L e B ket i OR AR NEY,
aggl oner at ecreecttnou@ttheeokﬁwmtlmﬁmesmwngammrt particles, enables the

preparation of solid YeaR{ r
bul k density. ACCOI’dILﬁng tshméggéﬁﬁb%}%égl%aﬁﬁt%\%Jﬂe&m'p &{:;z pct?;' RQ
B) a

catal yst corAsehitien 0551&%5@%,"%? "aetbmqldmaeagnaw ﬁ'@tswpfarp@nw
? ﬁ{ec i f i /c f UrsbR&ion Aldadihg@b tHig suspehtion b ﬂtalaﬁﬁ@co%bo%ﬂﬂ aita&sumeh ﬁélﬁiepéll’mlﬁétﬁfﬂ the |

err surtrace CO not, nor m | DI €S
(ol ) hycrr Aol Ry Aeae i nesplid it afke, i ipm <Feripg, 2ad [EpeeripB s
of from 0. 3 sbiid éatdlyst edrmporeetit i net ers per gram (cc/g), (iv) a nedian

ticl f 1t f j cl
e ot 3 part o PR IO iy FBRE Bl !
subparti cl e@lefmeb(aB)ed&ymghuft tetravrientdisania halide ortltamum haloger aléahglatearg
further p%telécnsnaaﬁ&%% bURERAtH %uae&u%e Stfpo?m%ia okidk cBHtERHg 'éﬂﬂ‘a?e

supporte cat al St conp onent conprisin egq reg nat i ng a solid
particul ate nywﬂrarm(PA)WﬂWMQSt(pPyﬂsﬁ %wéenqswe' dibalidg opa E'PQ%FSW ©MPMADO t o

ﬁogo ] Fr r !’gl_vgqgcf(dahbeaoMftE&&& ragHesiupl dikiigeent of not nore than 5 mmol

roxyl -3-

PCT/ USO5/ 09480 grou pgj 582?2“5‘ 3ut78< 7 Pepcdbas g syrrorter ZleglerNatia catelyst sopsistips oty m,
0.3 to 3.0 cotajalystiang a solidratalyst pompbneritebtained by impregnating a granular porous solid

15 support with a solution of magnesium chloride and a titanium tetraalcoholate in a liquid

aliphatic hydrocarbon, evaporation of the solvent, impregnation with a solution of magnesium
chloride in an aliphatic ester, evaporation of the solvent, and activation with an alkyl aluminum
chloride.
It is desired to provide a supported catalyst component and a supported catalyst
'20 which can be used in olefin polymerization processes, in particular in slurry or gas phase type
processes, to give olefin polymers with desired morphology and bulk density at high catalyst
efficiencies. It would further be desirable to provide a supported catalyst component which is
storage stable. ’
The present invention is based on the insight that certain physical characteristics
25 of the solid support, especially an agglomerated structure of the solid support particies,
enables the preparation of solid bolymer particles having the desired morphology and bulk
density. _
Accordingly, the present invention provides a supported catalyst component
comprising {A) a solid particulate support having (i) a specific surface area of from 100 to 1000
30 square meters per gram (m2/g), (i) a surface hydroxyl content of not more than 5 millimoles
(mimol) hydroxyl groups per gram (g) of solid support, (iii) a pore volume of from 0.3 t0 3.0
cubic centimeters per gram (¢c/g), (iv) a median particle size of 1 to 200 microns (um), and (v) a
majority of particles of the solid particulate support in the form of an agglomerate of |
subparticles, and (B) a rhagnesium halide. '
35 . According to a further aspect the present invention provides a process for
preparing a supported catalyst component comprising the steps of:
impregnating a solid particulate support {A) having (i) a specific surface area of
from 100 to 1000 m2/g, (ii) a surface hydroxyl content of not more than 5 mmol hydroxyl

. N



size of 1 to 200 [err]m and (v) a maj orlty of- particles of the solid
particul ate suppgFt=Fr—the=ferm-of an agglomerate of subparticles, with a

sol ution RN ERiISBhiEE faepEB) or with a sol ution of Fﬁ?ﬁﬁ
' corrpound%"?ﬂ ﬁg

lich caﬂEBIeAa:ELansf orlfred into magnesi um hal i

hal ogenation; when am Freerpound (B') is used, hal ogenating the
magnesi um conpound (B' to magnesi um halide with a haI ogenati ng agent (O ;
and opt i onagiopps PesgSY Wlidagprore (Y anoss valime el feany 83 te 3 Apdaidivl 2 median Rertidler

as ltoelct t Pe pﬁi&ﬁﬁ'{to 00481 {an@ (v) BIfRfdritP 6f ;saat.étrés%#twetsafu Na{?ﬁfdlﬁ@ﬁuﬁﬁ%ﬂlgtwﬁﬁ’ﬁf ed
catal yst conposition c aasupparted catal ys nen npr.i si ng
(A) a soli dn‘:g%ﬁgf‘?'ﬂffﬁ’fft Sn&?ﬁﬂtfpe? 5" oy 3"‘55@%‘?/‘1“? E’S'gg?qcsé’éé"talaé%f%?" ?h om
100 t o 1000a iiagnesiuhmconmpound (B')swh’:élma bayrngaryiedistdineighesiim RalideBYLy t han 5
nmol hydrox%‘I [ QUBS. Per g of solid support, .(iii) a pore volunme of from
0.3 to 3%°0 c?%e t’ \/) a nedian particle size of 1 to 200 [err]m and (v) a
maj ority of particl eshesfa marmeswmcqmpwncm'mtsam, hadlogampting theimagnksiurhor m of an
- aggl orrerate “m a Goup 4 or 5
.transition cmat ﬁ“g(?ftkﬁﬁ&u"( ﬁ%hd@ up 2 dénﬁtg@odrgg?n(g‘ﬁe@%‘%l conpound, and,
optionally, an el ecthHﬁUﬂ@rfGFWGPﬁ‘gtfﬁﬁﬂ’ﬂfr@ééﬁ?b{ﬂﬁwpgﬁﬁfﬁct ed fromthe group
consi sting of al umx&mn&%mw&é&.mm@smwd%dié?f-rtawynmfza%i&@

R'[err] GX"[err%nﬁJgh i.s al um num or boron, R' independently 20 each
occur enct | %YPH ‘@E“ﬁ%/‘PmB?"t'P%‘Hﬁ%'ﬁm,gnt |y each occurence is halide or

hydr ocar byl oxi de, aradunpur&daatalymtmmpbnm&mpm@(Ammnddamgulhfe sapport havaig -~ .
aspect the prese 0 0 [ 0CEeSS '
conpri si ng OampecLHEIR RIS A Bl e iRe NELIEER SRR RS o
condi ti ons than ﬁntnméhwlre*w mpss petrg of saoid smm@p@mmmﬁmm @ampsm k¢/g.0on

accordi ng g, % hfedian pQI‘tﬁﬁesﬁE of f%eiﬁb hﬂ\nandTﬁQFa j QW pg&?fﬁ@oﬂhg ifdParticulate

mcrographs (0] Cross sections of t onera icul ate sSup OI’tS used
in the prsesupRortinthafarmef apsgoiemerate of skpagticles. (Bhi magnesiumyhalide, (D) a Group 4

or 5 transition metal compound, (E) a Group 2 or 13 organometal compound and, optionally,

an electron-donor (F), and

a cocatalyst selected from the group consisting of alumoxanes and compounds

corresponding to the formula R",GX"3.,, wherein G is'alur’ni.ntim or boron, R” independently
20 each occurence is hydrocarbyl, X” mdependently each occurence is hahde or hydrocarbyloxide,
and zisa numberfrom 1t03.

According to a further aspect the present invention provides an olefin -
polymerization process comprising contacting one or more olefins under olefin polymerization
conditions with the olefin polymerization supported catalyst composition according to the

25 presentinvention. - o . )

_ The drawing shows electron micrographs of cross sections of two aggiomerated
particulate supports used in the present invention, one of 45 ym median particle size
{designated as solid support 45A) at a 'magnificétion of 1000 times (Figure 1) and one of 70 um
median particle size (designated as solid support 70A) at a magnification of 500 times (Figure

30 2)- These micrographs show that the solid support particles consist of sub-particles generatmg
voids in the support particles.

All references herein to elements or metals t;elonging toa certain Group referto
the Periodic Table of the Elements published and copyrighted by CRC Press, Inc., 1989. ‘Also any _
reference to the Group or Groups shall be to the Group or Groups as reflected in this Periodic '

35 Table of the Elements using the IUPAC system for numbering groups. The term hydrocarbyl as
employed herein means any aliphatic, cycloaliphatic, aromatic group or any combination
thereof. The term hydrocarbyloxy meansa hydrocarbyl group having an oxygen linking
between it and the element to which it is attached. |
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“(designated as solid support 45A) at a magni fication of 1000 tinmes (Figure
1) and one of 70 [err]mnedian particle size (designhated as solid support
.70A) at awowBgos286 cation of 500 times (Figure 30 2). These PEEPHI04Ms show
“thatthe solid support particles consist of sub-particles generating voids
in the support particles. ‘Al references herein to el ements or nmetals
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the desi red ama fpayless than 140 weuu 19 nh Alfernatively, anmehmetﬁte pisubtpartigles can be

"aggl oner at thtfacfeﬁbedw itsicBht@At ofvBids aa‘.s%g B@Meetﬁésabipaﬁmg emafvo% P4¢HBREd
particle mea such, a support a'b?ﬁ’leff e is conposed, of nore than one

t
sub- parti cl é‘“dr'l'i‘u‘g @ PesS TR InvRRHPRdt dey %Tslaﬁﬁmlfmw &aﬁf"b*é-ssfyg%wed 10
from el ect r gappore pargeiagdisortdingtdtheFollydng ppooddure.| es. Typi cal particl e sizes

of the s u1_b5- par ticles All the electron micrographs were generated on a JSM-6400 scanning electron

| microscope (JEOL USA, Inc.). The images used for void fraction determination were acquired
using backscattered electrons. A primary beam energy of 20 keV was used for the larger
support particles, however, at the higher magnifications used to image the smallest supports,
the resolution of 20keV electrons was not sufficient. Therefore, a primary beam energy of 10

20 keV was used for the 6 micron supports. Image analysis was performed on a quantimet 570
(Leica, Inc.). Electron micrographs were imported into the image analyzer through a CCD video
camera. Particles were detected.by grey level thresholding to produce binary images. Any

. errors of omission of inclusion caused by the thresholding process were manually corrected by

the operator. Percent void analysis was accomplished by determining the area of the images

25 occupied by solid support and the area occupied by solid support plus void in cross sections
through support particles. The area occupied by solid support plus void was determined from
the same binaries used to measure the area occupied by silica after these binaries had
undergone closing operations (J. Serra, Image Analysis and Mathematical Morphology, Vol. 1,
p. 50, Academic Press (1982)) sufficient to cover all internal voids. Percent void wasthen .

30 determined using the following equation:

) void fraction = 100 * (1- area of solid support/ closed area)
_ For cross sectioning, the support particles were vacuum embedded in Epo-Thin
(Buehier) and allowed to cure overnight at room temperature. Cross sections were created by
grinding and polishing with 120 grit and 600 grit silicon carbide, 6 um diamonds, and 0.3 ym
35 alumina. These mountswere slightly coated (about 4 nm) with gold:palladium alloy by

sputtering. _ -
Typical void fractions of agglomerated sub-particies determined according to this
procedure range from 5 to 30 percent, preferably from 10 to 25 percent.
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are fromless than 1 [err]mto about 10 pm Alternatively, an agglonerate
of sub-particles can be characterized by its content of voids existing
bet ween W,&Warticl es. The void fraction as used in thscRE&xRYIse
invention 1s determned fromel ectron mcrographs of cross-sections of
support particles according to the follow ng procedure. 15 All
the el ectron m crographs were generated on a JSM 6400 scanni ng el ectron
m croscope (JEOL USAhepgglomeratesofsyhpgeticlascarin ¢ther werdsithesuprortparticles, have a
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support plu? void in cross sections through support particles. The area
occupi edlobf‘glﬂa'r b“éupport pl us void was determ ned fromthe sane binaries

used to neasure t he theinaredybdoptent meiinsthé hytdrodi tontdrit asdetérningd tyadbing an

d | 0si ng.. t J. 'S | Anal ysi d Nathemati cal
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(Buehl eris 4QH) groupspwihereshe suppor issilica. grrivefrom silanrpt arayrsonithe dlicasyrfase: andct i ons
were created by gri mﬂMeeadnaméﬁmasomvbm&%@d%wnamgyrﬁﬂ@ga{édsoé'ﬂbhcon

e O e S ko Sk A By oo,
' more preferably at {east 90 percent of the solid particulate supportisin the formofan
agglomerate of subparticles. ' o ' ' '
20 The solid particulate support (hereinafter aiso referred to as solid support)
generally has (i) a specific surface area of from 100 to 1000 m2/g, (ii) a surface hydroxyi content
of not more than 5 mmol hydroxyl groups per g of sol id_sﬁpport, (iii) a pore volume of from 0.3
to 3.0 cc/g, and (iv) a median particle size of 1 to 200 pm. When the specific surface area and
. pore volume are too iow, this will lead to low catalyst efficiency. Further, the amount of
25 magnesium halide that can be supported on the support is dependedt on the specific surface
area of the support, the lower the specific surface area, the i_ess' magnesium halide can be
supported resulting in a lower catalyst efficiency. The hydroxyl content shouid be asiow as
possible. Too high hydroxyl content lowers the catalyst efficiency. The particle size is also
related to the catalyst efficiency: the smalier the parti cle size, the higher the efficiency.
30 Optimum particle sizes depend on the end use of the catalyst component, as discussed
hereafter. Preferably, the solid support has (i) a specific surface area of from 200 to 600 m2/g,
(ii) a surface hydroxyl content of from 0 to not more than 3 mmol hydroxyl groups per g of solid
- support, (iii} a pore volume of from 0.5 to 2.5 cc/g, (iv) a median particle size of 3 to 150 ym.
Examples of suitable support materials include solid inorganic oxides, such as
35 silica, alumina, magnesium oxide, titanium oxide, thorium oxide, and mixed oxides of silica and
one or more Group 2 or 13 metal oxides, such as silica-magnesia, silica-alumina mixed oxides.
Silica, alumina, and mixed oxides of silica and one or more Group 2 or 13 metal oxides are the
preferred support materiais. Preferred examples of such mixed oxides are the silica-aluminas
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*Typical void fractions of aggl onerated sub-particles determ ned according
to this procedure range from5 to 30 percent, preferably from1l0 to 25

_percent. 49296)5% YO 96/ 05236 - PCT/USIS/09480
PCT/ US95/ e aggl onerates of subparticl es, or'in other words the

support particles, have a shape which is substantlal |y nmore spherical than
so-cal l ed granul ar support particles. As used in the present invention: the
speci fi c sur tercainimgedigheamsaunt bisilsaeudtfas ceditesfand eedlitesaubjetted ta axixdlumyination

D Eae, 21> il s 1pbrRabe Wi R Eiyfind 1360 NGH BrAGr AARAAdaD Fhe [ SunpBRANALET

P. Emmett our na rcan enm ca
pp. 209-319 ¢ordaiominenamoynts; yatogheytiSePGrarts per millipnasyaweight bgsnz@famthnabut i on

are deterni nsﬂm\ehahoed&mhﬁﬁny ﬂf&éﬂﬁ%ﬁhe{&%tyh\@/h&wﬁy aﬁtgawpﬁt&ea ca'ﬁly&euiﬁillybﬁd
nol ogy Vol 1, plications and

in Partlclegractg atlonln Tec
M croanal §si '3%& ed. J.K Beddow, CRC Press, Boca Naton, 10
Florida, 1984; t he hy‘d're(m;dunwrt&dn&yl@ﬁﬂmsofthesdﬁpdﬁm{ﬁceémﬁ‘gmfdeﬁfed quantity,

d i ned by I ' um t I f t.h
o o et o Yoo Br e Rlost S B o PBERSSAaE SbeferbibcBeriiiy .,
sol ution- vi atHemaMraaUUMnWmvgs heihnsthq;uﬂ!mt matetiaist temperathees otfaorh about@50°s- OH

+ MRerr] -g é"%g}r%e tnl?‘b :ﬁabélftteﬁﬁ"cwbdodc ﬁ:‘u‘?l?&(;f th to %ﬁlﬁﬁ: ?4 S

15 (OH) grou 'S Sl derive ano roups “on
the silica sFﬂfPB Ztaﬁaoqt%rwﬁerwwwéorﬁéwtpnbmﬁd?bwelwya@ SrAUPRi ned

by nitrogen aéiﬁwomelranovearcﬁérﬁeawwxrehth dhes@ﬂondnaaa‘éu WithlcahwengigRgor t (A) (v)
| eas cent of the

SRR ORI AT M R N IS O
and the like at a temperature of from about -20°C to about 120°C, more preferably from about
0°C to 40°C for usuaily less than about 30 minutes.

15 . Any amount of adsorbed water on the solid support shouid be substantially
removed, i.e.toa ievel less than 0.05 g water per g support. This can be done by heating the
support at temperatures from 150 to 250°C for a sufficient amount of time.

Preferred agglomerated silica solid supports for use in the present invention are
available from GRACE Davison, a division of W.R. GRACE & CO-CONN., Baltimore, under the

20 designations Sylopol™ 948, Sylopol 956, Sylopol 2104, and Sylopol 2212. Sylopol is a Eegistered
trademark of GRACE Davison. -

The solid support for use in the present invention can be prepared by any of the
methods which involves an aggiomeration step to produce an agglomerated support. Specific
examples of an agglomeration procedure for preparing solid particulate supports useful in the

25 presentinvention are disclosed in U.S. Patent 2,457,970 and U.S. Patent 3,607,777. U.S.
2,457,970 describes a process by which a solution of silicic acid is sprayed to form the silica. U.S.
Patent 3,607,777 describes a process to form micro-spheroidal silica gel by spray drying a
vigorously agitated slurry of a soft silica gel.

The supported catalyst component of the present invention further comprises a

30 magneslum halide (B), preferably magnesium bromide or chloride, most preferably magnesium
chloride.

The ratio of magnesium halide (8) to solid particulate support (A) is generally
from 0.5 to 5.0 mmoles of (B) per gram of (A), preferably from 1.5 to 4.0 mmoles of (B) per gram

“of (A). _

35 Suitable magnesium halides (B) are magnesium dibromide or dichloride, most
preferably magnesium dichloride. The magnesium halide is used as a solution in a polar
solvent, such as for example water, alcohols, ethers, esters, aldehydes, or ketones. Preferred
solvents are water, alcohols such as ethanol, and ethers such as tetrahydrofuran. Typically, the
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20 The solid particul ate support (hereinafter also referred to
as solid support) generally has (i) a specific surface area of from 100 to

1000 nfe i) a surface hydroxyl content of not nhoregs éﬁ?@?mm
hydr oxyl wd*é)sgoﬁééper g of solid support, (iii) a pore volune 0 romo0.3 to

3.0 cc/g, and (iv) a nedian particle size of 1 to 200 [err]m When the .
specific surface area and pore volune are too low, this will lead to | ow
cat al yst ef fsolid suppgrt isfuspended in thegolutionof magnesigm hah@ﬁmtdl agitated fordsuffitant can

be support ed mnt {ﬁm%’ BQ&Hrally'fﬁr ﬂ%ﬁ? 'ﬂgﬁ’r‘?t when b B@Ia?&ﬁﬁh{ F Gsed ‘é%@ﬁ&n@ﬁ?éh&f i de

t he support, the pecific surface area, nesi um
can be supp(S?EW*‘F@%‘M'?"‘H&‘PHP@“%’W@N@WQM"W@F%P)OW “hydr oxyl

content should be asrée%aﬁ tﬂ@ﬁ?b&&&lcaTaﬂﬁt&Brﬁﬁbnhﬁﬂ§@t¥nhe@9ﬁﬁrﬁﬁ'&gﬂaﬂﬂ&frﬁ t he
cat al yst efficjen F f is also rel at (iltal

SRt e eney: saifdsabed wERS phdotsbon solublambgneameompatiad €D pEthedrmitt ey 30
Opt i mum par Rp.gMeXsxMRS wherinRiindepdndentyradchis&unéndeiisa rﬁ/dtcahmstgrcmmn@‘ftom as
e pussel TS fafbon 4L ¥l B e PR MRy by Sy 1.
of from 0 t to 2xarbanrasomsiath<Shmdnicatbytpasitheregf, aigfeomoto ;;wdhtlmrpdscsmppbxu .
(iii) a porﬁaj/;w.ys{en&{rfm emu%.mq.rﬁéba%ga .Ade)sén&ngféacﬂea 3Lée%e si ze of

3 to 150 [err es of suit e su materials 1 nc e solid
i nor gani ¢0 oRydregen, §xftrn<aa§v' gehydegcprhyloxy wt momai to 70 5arben atemsin *a'e hydrogathylum

oxi de, thOfpbﬁtﬁ@féd*ﬁyha%@dalﬁb&@ﬁl%d%ie&fe&hd bﬁcﬁxﬁ&iévﬂlﬂéfﬁhmﬁo daoup 2 or

13 nmetal ox suc | d d
511 ca al uPmARenaiAg e Redhesym de@Pamele) tedeanrduniaior Bhufh sepisagresng: 13
met al oxi deagem(aC)t bsinga bfdroaaeﬁbrsuqnpbrrnagmimn|cahpoudaraﬂ6mmedinpvegn¢ﬁmoof

such m xed § g‘?&h?al e hiy(ar caljbog gol@n!['gg r{';'%e u@ecf in thmgg (?{ng?t%?e?s iqpreparea

PCT/ Us95/ 094%Y" Con anmoun
zeol i t es 1subjtelystgdmponent dmamwsndﬂydmathoeaolm can@lsp be easily remdved from the

silical al unkpporal kdtalylYRSthpdHent Sid 185beind deietdrfcds relibGes3AbuldisSHBEPSH thiBalyst
' component be desired. Impregnation wnth amagnesium hallde requires the use of polar
solvents such as water or tetrahydrofuran which require more rigorous procedures for removal
prior to adding additional catalyst components. Also solvents such as tetrahydrofuran form a

20 solvate with magnesium halide which cannot easily be removed by normai drying procedures
and requires addition of additional amounts of a Group 13 hydrocarbyl compound to maintain
high catalyst effncnency

_ Hydrocarbon insoluble magnesium cornpounds can be rendered hydrocarbon
soluble by combining the mag_nesuum.compound with a compound MR’y in an amount

25 sufficient to render the resulting complex hydrocarbon soluble, which requires usually not
more than about 10, preferably not more than about 6, more preferably not more than about 3
moles of MR’y per mole o_f magnesium compound.

More preferably, compound (B’) is.of the formula R;.,MgXn.XMR’y wherein R
. independently each occu_rr_e'n,c_e is a hydrocarbyl group having from 1 to 10 carbon atoms, X

30 independently each occurrence is hydrocarbyloxy with from 1 to 10 carbon atoms in the
hydrocarbyl part thereof, n is from 0 to 2, M is aluminum or boron, R’ independently each
occurrence is hydrocarbyl with from 110 10 carbon atoms in the hydrocarbyl part thereof, y is 3,
and x has a value ffom 0to 6. Most praferred compounds MR’y are the trialkylalhminum
compounds. ' '

35 Examples of specific magnesium-comp'oun'ds (8°) are diethylmagnesium, di-n-
butylmagnesium, n-butyl-s-butylmagnesium, n-butylethylmagnesium, n-butyloctylmagnesium,
n-butylmagnesium butoxide, ethylmagnesium butoxide, butylmagnesium ethoxide,
octylmagnesium ethoxide, butylmagnesium i-propoxide, ethylmagnesium i-propoxide,
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contain mnor amounts, up to about 5000 parts per mllion on a weight
basis, of additional elenents not detrinmentally affecting the catalytic

activity wéobk@ssupported catal yst, usually i'n 5 the fornpefusosiodeso The
“anount of hydroxyl groups of the support, if exceeding the desired

quantity, can be reduced or elinnated bytreatingthesupportnaterial
' A ther mal, treatnent invalves heating. the

eitherthermally or chem call
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i nvol ves an aggl oner‘é’@‘F%’FheéP‘ébWPB""ﬁFdﬂastﬂﬁﬁdW@@Pé‘#ﬂ?‘%ﬁ?f@ ragReE¥m Specific

exanpl es of c&ﬁp&ﬁﬂ'(@ﬂﬁﬁﬁﬁ b belRFRsRFHéEInthadies BAHalide Mal%eﬁé‘ﬁ&d gul ate
sent .invention are dis S. Pat ent

;uzggr E)?@g Zﬁ%glgf'lgtméétfg °“§P{8§9‘” 7H3loggnating 3gends/(Chrapahle até“%)r ocess by
whi ch a sol !ﬁagﬁe’mﬁﬁ campauatiBY ncllide &ydi’bgérwaﬁdésosllidah mialidee o‘Blhle rfammdk"ﬁs-xaa,t ent
gr s?z g 7;7\/?% bﬁs ngalF ﬁ 83%@#%;{18' glggﬂs Prgﬁ:{ |O@qa%%r% ca o c acup Nahdgr ay
hydrocarbyl halides, boron halides, phosphorus pentachioride, thionyl chloride, sulfuryl
chloride, phosgene, nitrosyl chloride, a halide of a mineral acid, chiorine, bromine, a
20 chlorinated polysiloxane, a hydrocarbyl aluminum halide, aluminum trichloride and
ammonium hexafluorosllucate
_ Preferably, the halogenatl ng agent (C) is selected from the group consisting of
elkyl aluminum halides, advantageously alkyl aluminum sesqui- or dihalides, hydrogen halides,
silicon halides, and boron halides. Preferably the halogenating agent is a chlorinating agent.
25 -Most preferably (C) is hydrogen chioride. High purity anhydrous hydrogen chloride is preferred
which contains less than 10 parts per million oxygen and less than 5 parts per million water.
Highly preferred in the practice of the present invention is the use of a dialkyl magnesium
compound (B’) in combination with a hydrogen halide, especially hydrogen chloride,
halogenating agent (C). This would produce the desired form of magnesium halide, especiaily
30 magnesium dichloride, on the silica surface while regenerating the solid support, especially
silica, in its original form. It is believed that upon impregnation of the solid support, preferably
silica, the dialkyl magnesium reacts with OH groups on the support surface. Using hydrogen
_halides as halogenating agent is believed to regenerate the OH groups at the surface of the
solid support while forming magnesium'halide atthe same time. The by-product ofthe
35 halogenation step, when 'us.ing' a hydrogen halide, is an alkane or two alkanes which can be
easily separaied from the supported catalyst component as they are typically gasses. When
usiné magnesium compounds containing hydrocarbyloxy groups, alcohols are obtained as by-
product which require a separate removal step. Other hal ogenati_ng agents such as aluminum,
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The supported catal yst conponent of the present invention further conprises
a 30 magnesi um halide (B), preferably magnesi um brom de or chlori de nost

preferably magnesi um chloride. The ratio of nagnesi um halide gg solid
particul 3¥Q rt (A) is generally from0.5 to 5.0 nmole g‘ﬁ’ gram

of (A), preferably from1.5 to 4.0 nmoles of (B) per gramof (A). 35
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o component (D

15 . The supported catalyst component described above can be separated from the
solvent or diluent and dried and stored for extended periods'oftime. At a desired moment this
' supported catalyst component can be combined with further catalyst com ponents, as described
hereinafter. _' o o | o '
'According to a further aspect of the prese'nt lnire'ntion, _*che'su pported catalyst
20 componentdescribed above further comprises (D) a:Group':4 or 5 transition metal compound,
preferably of titanium, zirconium, hafnium, or vanadium. “The Group 4 or 5 transition metal
* compound (D) employed in the present invention preferably is a halide; hydrocarbyloxide or
mixed halide/hydrocarbyloxide of titanium, zirconium, hafnium, or vanadium.
Suitable Group 4 transition metal com pounds are representéd by the formula
25 M>X4.a(OR),, wherein M is titanium, zirconium or hafmum, each Ris mdependently an alkyl
- group having from 1 to about 20, preferabiy from about 1to about 10, miore preferably from 2
to about 8 carbon atoms; Xisa halogen atom, preferably chlorine; and a has avalue from Oto
4. Particularly suitable tltamum compounds include, for example, titanium tetrachlonde,
titanium tetraisopropoxide, titanium tetraethoxide, tltamum tetrabutoxlde, titanium
30 trusopropoxlde chioride, and comblnatlons thereof. Analogous zm:omum and hafmum
compounds are also su |table ' '

' Suitable Group 5 transition metal compounds preferably are vanadium
compounds such as those represented by the formulas VX4 and V(0)X3, wherein each X is
independently OR or a halide atom, preferably chioride, and, each R is independéntly an alkyl

35 group having from 1 to about 20, prefefably from about 2 to about 8, more prefefably from
about 2 to about 4, carbon 'ato'ms.' Particularly suitable vanad'lum co_mpou"nds ini:lude,
vanadium tetrachloride, vanadium trichloride oxide, vanadium triethoxide oxide, and
combinations thereof. =~ . ' ' R '
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“hal ogenat i‘ ng the magnesi um conpound (B') to nmagnesium halide (B) with a
hal ogenati ng agent(C). Usi ng a hydr ocar bon sol ubl e nagnesi um conpound

.al | owst hwbgm%gpatlon to occur in the same hydrocarbon scp¢gpéesadssity be
“used in the subSequent steps to prepare a 15 catal yst conponent and

catal yst. Hydrocarbon solvents can also be easily renoved fromthe
supported catal yst conponent and | eave no del eterious residues should
i sol ation of the catMixpures ef§pemband Heansisionmetal compoungsaréferablyiof ttamium

magnesi um hghd %aaﬁﬂwaﬁe bl oo Wbnthd) IniecBiRk WRighBartihbleditar WrdigHt _
ortetrahydrof ur require nore rlsgpre us procedures for renoval prior

to addi ng aGH’F’tq“Hﬂ%P}'@SPQW‘SF P&ﬂ?ﬁ%é‘f‘ﬂ rably (O s fisppium detrachiogide or
t et r ahydr of urreamldnofdmaa-.l&(iuesol vate wi th nagnesi um hal i de whi ch cannot easi I y

b db I d ' ddi t f ad t
amounts 8 o @ oup 1TAAR BRI R BuR R AR R Pt Sparayaly rom
ef fi ci ency. abyutrnoctarbout 401isand phdferabiydroms3:dme 2pounds can be rendered
Tor o S oo e BNV RO U

MR [err] in an amount
hydr ocar bonawlemyéurthmsempmseqa|ar@gum%wzﬂ|3|oygmmemﬂrcéomnamhtismble_@tamples

preferably B%rﬂ@ﬁ?c&rﬁ‘ﬁd&nﬁ@@ tepPesefitel By {Hquﬁﬁtﬁ@ OJthFanQII ts@'ﬁ?o@xp%etgl
erp

nol es of MR nesi um conp |\7€) referab y, conpound
(B') is a0 P 4 ﬁ'b'F&“'ﬂ‘@"r ng? 'f'"JE'RR'VeWYeﬁ"eﬂ'W gfoMR hayiRg Rt [tg ket

oc g urre SC et Fa p@efbn}éﬂfyﬁﬁﬁﬂ #bout gtoabouh £0/ mdge ;E)riefeiﬁb]y frém éﬂotﬁaﬁ:b élﬁbtﬁtg(i)ﬂion Xb30

i ndependen urrence | ar ro car bon
oo i n ¢ nEORTS BaRpRAR S eiefarply SR, yand i fythndep@ighel Ravebfite o,
boron, R |frdwandevahaleqummwamae@mmndsmmofwanbylequalshla‘uce)qﬁm Morel 0

b t
From Oto o Pidebi]e) B RGN nuRRhiog 3hERlany s tomBfiflents @RGY @hi1°

conpoundss: @gminum dichloride, erbaM@smﬁsqy torigp igthy] sluminym é*dﬁ'mm peeutylB' ) are

di et hyl magnggidivlim dichiBridd elissbIBLA1 GMind chlaridid] oetyl Srubiifius BiIBAdd, 4Rd
n- but yl et hy}:qrr!ﬁgnesl ug}fén butyl octyl magnesi um n-butyl magnesi um but oxi de,

et hyl magnes BRI theEeofhut yI magnesi um et hoxi de,
. The mole ratio of (E) to (D) is preferably from 0.1:1 to 100 1, more preferably

~from 0.5:1 to 20:1, most preferably from 1:1 to 10:1.

20 - Preferably the supported catalyst component of the present invention is obtained
by impregnafing the solid particulate support (A) with a solution of the magnesium halide (B)

. orwith a solution of a magnesium compound (B’) which can be transformed to magnesium
halide (B) by halogenation; halogenating, when a magnesium compound (B’) is used, the
magnesium compound (B’) to magnesium halide (B) with a hai ogenating agent (C); optionally

25 -recovering the supported catalyst component; combining the Group 4 or 5 transition metal
compound (D) with the supported catalyst component; combining the product thus obtained

~ with the Group 2 or 13 organometal compound (E); and, optionally, recovering the supported
catalyst component.

In a highly preferred supported catalyst component, (A) is a salid silica support,

30 (B) is magnesium dichloride, (D) is a halide, hydrocarbyloxide or mixed halide/hydrocarbyloxide
of titanium, zirconium, hafnium', or vanadium, and (E) is an alkyl aluminum halide. Even more
preferably insuch a cbmpone_nt, thére is 0.5 to 5.0 mmole (B) per gram of the solid particulate

- support (A), (D) is titanium tetrachloride or zirconium tetrachloride or a mixture thereof, the
mole ratio of (B) to (D) is from 1:1 to 40:1, (E) is_an-alkyl aluminum halide, and the mole ratio of

35 (E) to (D) is from 0.1:1 to 100: 1 mole (E) per mole of (D). '

When it is desired to use the supported catalyst component in the preparation of
olefin polymers having a high degree of stereospeﬁiﬁcity, as additional component (F) an
electron donor can be employed. The electron donor can be any organic electron donor which
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oct yl magnesi um et hoxi de, butyl magnesiumi - propoxi de, ethyl magnesi um
| - propoxi de, WO 96/ 05236

PCT/ US95/ 09480 but yl magnesi um n- pr opoxi de, “et hyl magnesi u
s- but yl nﬁ%%‘é‘?’ﬁ?ﬁ but oxi de, butyl magnesi um 2, 4- di net hyl - nflcg{]%@q

n- but yl magnesi um oct oxi de, s-butyl magnesi um chl ori de, n- butyI magnesi um
chl oride, ethyl magnesi um chloride, butyl magnesi um brom de, octyl magnesi um

clhlk olri de, ehh}ﬂeﬁﬁgmesedﬁbhrsemmglmlmdagéwmwtdmm&&he aatv.@u 5

a magnest um ar e ol u e a e ces

o ol ool o REBGHK BuRbrias i Brodfic Ay BIRCTor dande thnel SAReRt | o
sol vent s heofforrhiaf corapiexes withdbe magnediupshz!ides daritleeGrotp d or § transithomavetal not a
bt an et 5% gz%suuﬂg%@% u&@o%@ﬁ%%ra‘tlgxﬁ%ﬁ%iy%%é&g%%@?cxﬂe@

i ndependgnt inyentionh Exareniesaf such cprapends jniclude gtherspestery keignes; algehpls, thu@etbm.bo n

atons, and %Mer&h.okstor@a qlh.msﬁst.ﬁmaﬁes@%fﬁhaﬁ&nﬂwwmﬁ ¥minds Enlidesing’ er r ed
.corrpounds (B.) a?rﬁggse ected fromth Sﬁg?rou consi sting of diethyl magnesi um

n- butyl - s- b'Ut ﬁ@é,au T AMRAUA pel; PLﬂﬁ or § @toms. Particularly preferred

n- butyl oct yd.mamaa lestens aldfarbokyli afomhatit agidPsueh bs pHthalitREie Givdtacid evdeisBuch as
sol ution of | um conpound (B') which.can be transformed into
Pyl BanER?

magnesi um H ﬁal ogenation, a hal ogenat i on step should follow
.Hal ogenafg ng agents Kc@)rdmpablﬁe‘tfmfammgemsenug\vemg:moms@mmsﬂfds (B)

i nclude h | Si X"
wheroin R (Arepgibibactsa colyrl BRRoNRI SR iRl D TLEGT] SIS
carboxylic acid hal |Pa%fsrre419'um3ramyform qompenenssiAd(B1a {8}, (R4D). (Aand Ko used

pent achl or 'lﬂﬁne ﬁr@ieﬂf‘?ﬂoc@s%rﬂf theif relative ratios havd Heoh H&vtbﬂﬂ?@ﬁ&ﬂi}nhe%ﬁ rosyl
chloride, a hal a mneral acid, chlorine, bromne O chlorinated

pol ysi | oxane, a hyd Nﬂ‘&l‘%’fhe&?'lﬂﬁ°m§’ﬁf‘?fﬁl(@cfé" ba pddadiip Fh‘tqth?!ﬁP@PP’éﬂé“%!ﬁ an
anmoni Unsha&pptdpriatermbdiliMmait B preferred to first slurry the solid support (A) in a hydrocarbon dituent.

Suitable concentrations of solid support in the hydrocarbon medium range from about 0.1 to
about 15, preferably from about 0 5 to about 10, more preferably from about 1 to about 7
- weight percent. a '
The order of adding the other components (B), (8‘), (C), (D), (E), and optionally (F)

20 inappropriate liquid media, if desired, to the slurry of (A), or the sl'ur"ry of (A) to the other -

' components, is not critical, provided thatif a dihydrocarbyl magnesium compound (B') is
employed, the halogenating agent (C) is added to (B’) prior to adding the transition metal
compound (D). Adding (D)toa dihydrocarbyl magnesium compound (B) would result in
premature reduction of component (D) which is preferably avoided.

25 * Although the slurry of (A) can be combined with a magnesium halide (B) dissolved
in a polar solvent, it is preferred to combine the siurry of (A) with the hydrocarbon soluble
magnesium compound (B), preferably dissolved in a hydrocarbon which may be the same or
different from the hydrocarbon in which (A) is slurried. A contact time of usually about 0.1 to
about 10, preferably from about 0.2 to about 8, and more preferably from about 0.5 to about 4

30 hours is sufficient for the purpdse_s of the invention. In general 0.5t0 5.0 mmoles of (B) are
en'-aployed per gram of (A), and preferably 1.5 to 4.0 mmoles of (B) pér gram of (A). The
concentration of (B') in the hydrocarbon is advantageously from 0.05 to 0.30 M. In case a polar
solvent is used, this is preferably removed prior to addlng the other components Typically, this
can be done by evaporation or dlstlllatlon '

35 - Preferably, component ()i is added to the mixture of (A) and (B'), advantageously

“in a-hydrocarbon medium. tf component (C) under the reaction conditions is a gas or liquid, no
further diluent or solvent is required. In case (C) is a solid, the same is preferably incorporated
in a diluent or solvent. If (C) is a gas, it is preferably bubbled through the stirred mixture of (A)
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Preferably, the halogenating agent (C) is selected fromthe group _
consi sting of al kyl alum num halides, advantageously al kyl al um num sesqui -

or di hal i we9enspsgr ogen hal ides, silicon halides, :and bor onpéflusssanaso
Pref erabl yt he hal ogenati ng agent is a chlorinating agent. 25 Mst

preferably (C) is hydrogen C¢hlroride. High purity anhydrous hyldlrogen
chloride is preferred which contains |essthan 10 parts per mllion oxygen
and | esst han 9"15@% Ereferablythe amaunt af (S} addey issyfficientdp senvert substantialalbefiBdte of

t he present i méagnésium halidel(Be Thentdct md bi@ddﬁ/ﬁe sﬁﬁ&i&‘i\ﬁdﬂﬂ&g@ﬁﬁ@@ﬂm&ﬁb desirbd

el ogenat i ng. SEERE. Pug e et imas eatikaut i do aheit FPRtaraT omalmed 2
hal i de, e_speCIahMtyOBﬁonemgefesabMinom abolut0. sdeabonmaﬁumssl lica surface while
bl 1 oved that upon +eARglnkin BEBRELRnokolbiesF Bysslean R stharaelBy , oi 11 ca
t he dial kyl mRYAPSEItion ﬁlyauqrsomesanmrgmms re;nltmgsmpongd)cattalm cérapanent)si ng

hyd hal
gt oups at ?h;@éﬁ}‘ﬁcﬂﬁb? “’{“EZ“‘*S*%“'ES&EB*"”* By U el i ARRE] Ap6rd ingily,

atthe same ti Fs0rqisErefiio I5PEREYESPr MRS °@5a‘h5? Sipdand F'Gfﬁdsﬂf @pm afditionefthey a
hydr ogen hal i éather adehaB&dﬁqdmeﬂE (D)V¢B), ahd@)) %te%ﬁ&y,&ﬁ@f%eﬁ&ﬁidoﬁeﬁ@@#f gt ed

fromthe su orrpone are, p cal asses. \Wen
using magndl SRR ol R Che  Rruts Fafrasiniph G anblt R RRnS o
obt ai ned as byentainingwxygentand moistureiand pao:sna[addlagenyfarﬁbwa:bn@bﬁa'attlﬁdn@gen and
hal tin LN 3
PCT/ U505/ 09450 hor ga i betardil Helila, rhoretore Heradictr gy ungerp gt con
resi dues in taEnqsphrreder expmpleditredenn, al kyl al uni num hal | des are strong
reduci ng agents and t hghraBtifiofmesl e’&m;sdmni(B? nﬁgﬂit‘hbﬁ’ ﬁpgﬁr% . .%J?),a as

wi || be di scussed hereinafter, can ad to reduction

sol uti on ah¥ %‘tag'ﬁr'i‘yf"f‘?éa"?ﬁ'bﬁ‘ﬁﬁ"ﬂmv REE&??!PP'M@’BP'"%WBM“@B?"F‘W‘R"Héwgm*‘Ut i on

S not desi r eslitableihydrocarbon medium. Preferred hydrocarbons include aliphatic hydrocarbons such as
~ pentane, hexane, heptane, octane and mixtures thereof. The contact time is usually from 0.1 to
100, preferably from 0.5 to 20, and more breferably from 1 to 10 hours. Two or more different
transition metal compounds ¢an be mixed together prior to their addition to the precursor
20 composition. Component (D) is preferably added to give a mole ratio of (B) to (D) of from 1:1
t0 40:1, and more preferably from 3:1t0 20:1. The concentration of (D) in the hydrocarbon is
advantageously from 0.005 to 0.03 M.
Component (E), preferably dissolved in a hydrocarbon medium, can be combined
with the precursor composition, but is preferably added prior to or after addition of
25 component (D). More preferably, (E)is added after (D). The contact time is typically from 1 to
100, preferably from 2 to 50, and more preferably from 5 to 20 hours. Component (E) is
preferably added to give a mole ratio of (E) to (B) from 0.1:1 to 100:1, more preferably from
0.5:1t0 20:1, most preferably from 1:1t0 10:1. The concentration of (E) in the hydrocarbon is
advantageously from 0.005 to 0.03 M. ' )
30 If desired an electron-donor component (F) can be added simultaneousty with or
“after addition or formation of the magnesium compound (B), the group 4 or 5 transition metal
compound (D) or Group 2 or 13 organometallic compound (E). _
Suitable hydrocarbon media which can be employed to slurry solid support (A)
and which can serve as diluent or solvent for any of the other components em ployed in the
35 presentinvention include, aliphatic hydr'ocarbohs,laromatic’hydr‘ocarbons, naphthinic
. hydrocarbons, and combinations thereof. Particularly suitable hydrocarbons include, for

example, pentane, isopentane, hexane, heptane, octane, isooctane, nonane, isononane,
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5 may give |ess desirable bulk density and particle size properties to the
pol ymer produced with such a catalyst. The use of hydrogen halide reduces

t hese prowbeswszsed does not increase the netal content of tpggnRYQGY4s!
catal yst and thus polyner. Although at |ower anmounts of (C) inprovenents
can be obt ai ned W|th respect to lower chloride residues in the catal yst and

t hus event uaI clbh rgfere?%l| Ee anpu t of (C) 10 is sufficient to
convert subst an | a1 arr g yclp e’ﬁﬁ&ﬁg FORRNE Ebinations gty ormerenisudhl | y

all of (B) |smmmht at least 75 nole percent of (B'), usually at |east 90
nol e percent of (B'), ercent of (B') anpd. nost
pr ef elroabl y at |e§iSt 99 %ﬁgﬁia%#%g%pié’?@tf%a%?ﬁ??oftﬁgpre? Pr%cﬁs("t%%ief ¥from-
al kyl magnesi 8FCR &20°CPReferablyifranmy)°Cite; 1003G @tid mokti preferaply feanl 20°d0 6%€r r educt i on
of COWDOHEE'[ (D. 15 Theabove descnb-EH‘i)r&Ungegg%@uﬁl@e@é%ﬁfct&gﬂg H(}?ﬂx% rgescrl bed

above can separ ted romt e sol vent ent an ed for
ext ended peri 8 ' Sre Fuexclidg aif (axygeny andymaisture 3% mudh ap pessibled Suitabld ipert gasses

-conponent canuiakadeaiﬂugeﬁ.drguri,hed:#h@bﬁheﬁﬁdﬁk}rﬁé conponents, as descri bed
herei nafter. Accordin to rthe ect of, the present invention, the
supported catal yst 20%05{%15% 8'88"%[’56%”1!% "Eﬂ)ﬁ’ﬂP'i%%Wc‘D?"fa

G oup 4 or 5 separation popunfsammmepulydenmmhuf olefigs s3ideicrib@dhetdnaftér, CONi um
haf ni um of. Vv I,

i oyed § 1P v ARARuRy, Hukaldh BuibofinFah LENSI e Fit SaBT BRALR, fikpiased e
or mixed hal i TemRbehyscesarhonmeadiim. a.nd ﬂ!fiﬂ.dmdmedzundeunemnendmimlformn estended

vanadi um Sui @m%fm%,gmopbmoml ounds are represented by the
formul a 25 [err]( ?ihereln Mi.s tltanlum zi rconi um or hafnium each

R is independently an A&F wginade 8 fisthes aspeet of theRreseptinygnsion txye isprayidedablolefin

from about 1 golymérization SuppoRédcatilnt ednidsitiohlcon %.ﬁ&mabﬁuiynféoﬁasmﬂoﬁhgﬁs X
I's a hal ogen atorrg chl orine SIE)Q valué fromO to

Par ti cul artdy RGHT 'Bf’)’é‘%t%t‘%ﬁaémgc‘&mb’8nﬂi§§@)ﬂﬁl ngy oRsioRAly. é')aﬂQs‘éﬂhedm
tetrachl ori dd)eremirmwnhm&tlehmmsatqocalﬂym de, .titaniumtetraethoxide, titanium

tetrabutoxide, titaniymp g‘ﬁalk{t lﬁ&ﬂ‘f ?l&%ﬁqgmsgklit%ns g?the%reser&?lwn%np 3% LAk

t hereof . Anal ogous zirconi'u
a_dvantageouslg employed in high pressure, solution, slurry and gas phase polymerization

processes. : _ _ .

20 Sultable cocatalysts include, for example alumoxanes and compounds
correspondmg to the formula R*;GX"3.,, wherein G is alummum or boron, R independently
each occurence is hyd rocarbyl, X" independently each occurence is halide or hydrocarbyloxide,

.and zis a number from 1to 3. Preferred compounds of this formula are those wherein z is 2 or
3, most preferably 3. Particularly suitable compounds include triethylaluminum,

25 trimethylaluminum, triisobutylaluminum, trihexylaluminum, trioctylaluminum,
diethylaluminum chloride, diethylaluminum ethoxide, and combinations of two or more of
such compounds. - '

~ Suitable alumoxanes mcl ude those represented by the formula {-Al(R)-O-) for
cyclic alumoxanes and R(-Al(R)O-),AlR; for linear alumoxanes wherein R is an alkyi group

30 having from 1to about 8 carbon atoms and x has a value from 1.to 50, preferably greater than

“about 5. Alumoxanes are typically prepared by reacting water with a trialkyl aluminum
compound under Cenditions_to control the highly exothermic reaction, such as in diluted
concentrations or by using water in solid form, for example as crystal water of salts or as
absorbed water of inorganic oxide ‘compounds. Particularly suitable alumoxanes include, for

35 example, methylalumoxane, hexalsobutyltetraalumoxane, methylalumoxane wherein a
number of methyl groups have been replaced by other alkyl groups such asisobutyl, and
combinations thereof. Also, mixtures of alumoxanes with alkylaluminum compounds such as,
for example, triethylaluminum or tributylaluminum can be employed.
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*conpounds are also suitable. Suitable Group 5 transition nmetal conpounds
preferably are vanadi um conpounds such as those represented by the fornulas
VX4 and \wWopsesseherein each X is independently OR or a haPCTIESH03480
“preferably chloride, and, ea¢h R is independently-an al kyl 35 group having
from1l to about 20, preferably fromabout 2 to about 8, nore preferably

fromabout 2 to about }, &4 caﬂ Q% Iopgﬁﬁlacsuét%ﬂllgn '%%’%F ngn zg jon

conpounds i ncl ude, vanadi um rac
vanadi um t ri epnoesss méwnt;évhm’@rmomanapf ¥ams otrlvmiohim orh@ton m thn@omaima%

PCT/ US95/ 0948Q oM dﬂx‘éﬁﬂﬁo%e@' @V@n ﬂwe@ﬂﬁbuﬁeﬁ "c@tgﬁkttcbﬂﬂom 84 frGR IBAHN o about

preferably of titani %Jm and vanad | oyed to control nolecul ar
wei ght and nol 0t B ?KE*P'Z]f{P“‘GPS‘EtrSi btmbeﬂt-wp %W@'ﬁﬂ?‘fﬁ’f?ﬁysfrﬁi? ahritad topbayt

pr ef er abl yg ( DYook & tltanl umtetrachloride or zirconiumtetrachloride. 5

The nol e ratlo of (B) i p the Sup orIed at al st conponent is
general |y from about 1%¢ é‘@l%g b&G'“f ﬁ‘?j %SB%PEB%IQQ'WS%ES‘@'W"ZB“T
-According to ptbezss)mesmuhtswhmm‘mﬂga rhtieo{saqunootaminmamédryeftompennommit

descri bed ab Q‘\t‘%b F@Y\ methilol ﬁ%m%?ggd 2% @ou@sﬁ e%b&rfroit?’a&rug Zﬂ Sggﬁiut IZP

conmpound. “Su &xanpl eso repres
formul a R[errff\ﬂw[mﬂﬂab'\ﬂmmtmmea@‘@&]p 13 metal, 10 preferably

al umi num of bor on, eagita Buirpolefif BARANELILK pRResR K fiyanl to
about 20, {ooreferabI%/rBfrgm éﬁo 6&?@ ' p el 'ﬂug?%m\é“??on%out 2

to about 8 caPEYAnBIYAE d'aR‘eF%"#"&"\ﬂ.WUbiW?‘g‘tP B?ﬂ“t ﬁ‘?&'@r’&ﬁ? 9’33?1'13'8”' fromaboutS ym
can each i ndejopeaimobyum)antmast priferabll mm aBoﬁOZO%meﬂ dBouEspym. to the val ence
of . Mand the sumof y |I’?' Q 8aszpha "i‘elfs po?ymenzat:on process'\ége solid support (A) preferably hasa
median particle diameter from about 20 um to about 200 pm, more preferably from about 30
15 umto about 150 pm, and most preferably from about 50 um to about 100 pum.
ina solution and high pressure olefin polymerization process the solid support (A)
preferably has a median particle diameter from about 1 um to about 40 um, more preferably
from about 2 pm to about 30 um, and most preferably from about 3 um to about 20 pm.
Suitable olefins that can be polymerized in contact with the present catalyst
20 corriposition include, for examples alpha-olefins having from 2 to about 20, preferably from
about 2 to about 12, more preferably from about 2 to about 8 carbon atoms and combinations
of two or more of such alpha-olefins. Particularly suitable alpha-olefins include, for example,
ethylene, propyiene, 1-butene, 1-pentene, 4-methyipentene-1, 1-hexene, 1-heptene, 1-octene,
‘1-nonene, 1-decene, 1-uhdecene, i-dodecene, 1-tridecene, 1-tetradecene, 1-pentadecene, or
25 combi natidns thereof. Preferably, the alpha-olefins are ethylene, propene, 1-butene, 4-
methyl-pentene-1, 1-hexene, 1-octene, and combinations of ethylene and/or propene with one
or more of such other alpha-olefins. | '
- Aslurry process typically uses an inert hydrocarbon diluent and temperatures of
from about 0°C up to a temperature just below the temperature at which the resulti ng polymer
30 becomes substantially soluble in the inert polymerization medium. Preferred temperatures are
“from about 60°C to about 95°C. Pressures generally range from 1 to 100 bar. The solution
process is carried out at temperatures from the temperature at which the resulting polymer is
soluble in an inert solvent or the particular monomer up 1o about 275°C, preferably at '
temperatures of from about 130°C to about 260°C, more preferably from about 150°C to about
35 240°C. Asinertsolvents typically hydrocarbons and preferably aliphatic hydrocarbons are used.
In solution processes the pressure is typically from 1 to 100 bar. Typical operating conditions for
gas phase polymerizations are from 20 to 100°C, more preferably from 40 to 80°C. In gas phase
processes the pressure is typically from subatmospheric to 100 bar. High pressure processes are
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preferably (E) is an alkyl alum numhalide. Particularly suitable
conponents (E) include ethyl 15 alum num dichloride, ethyl alum num

sesqui chl woisd@s23di et hyl al um num chl ori de, isobutyl al um niaTdisesbess de,

di i sobutyl al um num chl oride, octyl alum numdichloride, and conbi nations
thereof. The nole ratio of (E) to (D) is preferablyfrom0.1: 1 to 100:1,
nor e preferabl m1l:1-to 10:1. 2
Pref ef abl y. ¢ nEHTISH B LdmRerer s dromaru oot Shi et apd 8icessfray B s ohos af 00
obt ai ned by i np3@9hat.i ng the solid particulate support (A) with a solution

of the magnesi um hal i dﬂg&:ﬁ%d&ﬁnﬂ&dttneﬁl %gioggh gg.},%,g %g%gﬁgp}ogmgmﬂhgﬁ' )

whi ch can be transfor nesi um
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conpound (B') phRs sHuHEREhtHZedste exlitedks&d ord Whight Bhaik.00€nat i ng agent (C);
optionally“25 _recovering the. supported catalyst conponent; conbi ning the
Goup 4 or 5 Examples | on net al conpound (D) with thé supported catal yst

" .conponent; combi ni ng L1160 spi@slipports (A esens ieiiibwtng dvaimpies Gcudd a derfs of

I d th
oo SRSl 3 e SRR Y Epe e BB S
is a solid si tned.nspapttl;rstz,es&(ﬁ (BR0, 45, arwi 70w asispetifiedibg thedappl{eDfgiven the hal | de,

hydr ocar byl ox} g e ladee Q1 DRI2DRASRUREIBS BLRANRAE 1fineldoh BT A il

haf ni um of%vana
preferably i nofs,grenular Sdtsnpelaemlable Ifremaﬁruage Ravon lseumientheteademmeBfLOFPL of B

the solid parbé aHY a4 ﬁmm Particfy sizek Whs lised bi wéalds' Wb bitef Sﬁahbﬁﬂllﬂ:@s Bévison 952
zirconiumtetrachlioride or a mxture thereof, the nole ratio o ‘

i's fromd:1 t8ndjgavisen Syleid 245, hauing respective pRFiFlg ﬁ?ﬁéﬁf pand 90um. T'??egrﬂgﬂ'%' "r"&?ﬁ( o)

of 35 (E)to(Dvesgivemthe ﬂcrﬁeﬁdhtﬂrQQBG 26G| £1G75G e 906, 2edpetvely) Rdiproperities of these
desired to use .the supported cat %.g (iorrponent I n the preparation of

ol efin pol iﬁ'ref%'dﬁ'é'?ﬂc’ a%f‘ﬂwr?"a tereospecificity, as additional

conponent (F) an .electron donor ca oned The el ectron donor can be

any organi c el ect ro&vedorglce)r | %roxyjl : pore
Surfacegl lume Texture
~ particle size rcr:)rrr\"gal;\t area m2/ voc_qg |
6A 5.8 2.2 315 - 1.56 agglomerated
12A 13.2 2.1 268  1.67  agglomerated
20A 19.6 2.0 305  1.66 agglomerated
45A 45.0 2.0 255 1.50 agglomerated
70A 70.0 2.0 259 1.50  agglomerated
6¢ 6.0 2.3 400 1.50 granular
136 12.6 2.0 268  1.67  granular
266 26.0 2.0 271 1.700 . granular
41G 41.0 2.0 273 1.80 - granular

90G- 90.0 1.1 350 1.50 . granular

AII the silicas used in the present Examples and Comparattve Exam ples were dried
at 750°C under mtrogen ina flundlzed bed, to obtain the surface hydroxyl contents as specified

|n Table 1.

35 The butyl ethyl magnesnum compound (9] used was obtalned from AKZO under

the trade name Magala BEM, as a 15 weight% solutlon in heptane
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“WD 96/ 05236

PCT/ US95/ 9480 has been proposed for use in a Ziegler polynerization
.catal yst WQ9GHS®& y eitherthe activity or stereospecificitPOUSHBEPefin
“pol yneri zati on product. Any el ectron donor conpound capabl e of formng
conpl exes with the magnesium halides or the Goup 4 or 5 transition netal

conpounds can be Usedlrfﬁﬁtf&%mﬁﬁ@%ﬁﬁiés(}ﬂeﬂ trﬁ‘éf&r%é#nl‘ﬁ dQWQ?&’J‘E”&n@fBr{h'&e

current inventjon. Exanpl es of such &gs i ncl ers, esters,
ket ones, al comivesho. prgdstarmined bYt“ﬁTM@sF ?“dttm%ﬁéﬁ%NéSSPetﬂWFM §he'§8'ltﬂﬁﬂnes

sul phongm desratid, MEROOA /12,3 E dl?ﬁnsm%iﬁs?ﬁ&nﬁé?@eﬂtéﬂtwrdﬂﬁdlﬁ@ﬁkeﬁw rate i Ceﬁdiﬁér; ?]
conpounas co n or at.ons arti,cu anon e
es{rgrs are cQ’ryﬁhiﬁ?"g&atﬁ%ﬁ?ag&'e"%PHEdE&EﬁeJig ‘iEHP'hJA?‘ kxﬁﬁgigﬁﬁﬂﬁﬁ?ﬁf%&t ers

such as etfylbutiedensititiedetérniined asan unsettledtmmmasquactm-dmgfwtnemcedsrpm astMe

Comanent & daess B BSnEvRaE foh BiroBhaREh e RRARREN ERRONE S o1

(A, (B), (B8#983)eytheytinderimteadafthy ne specified by thaSTM procedure Rolvenes partidles
their relati ‘é&e'is%ie{é?ﬁum\b? s.bﬁggm«as%amfwaﬁ% SO, barﬁsﬁuarﬁésﬁw&ek he

solid conponent (A) can to the other conponents in an
appropri at e (TRRALNGASTMEY! % "HF@? -k apArnately 400 grems pipqlymerdsadded ¢ GﬁfﬁS’l‘ of fingly
in a hydr ogardidedtatioarblack Sud theligtufedshen tievditArdugh hurfibéri20, 30,/58) 80 ind 60 sidves

hydr ocar bon nedi um r.an bout 15 f fr. t
0 o hout Cones iR i aoL 8 0 455 anit 2t icPon SRonitih, bt o e wig R e
The order of reatefial gerbdining bh the svegiothen trieaguityd by diffgrende@nd titdate(idl)thatpasied

opti onal |y ( Fpmroagh tHerhu Fﬁév@isqu“\%%ﬂegemmugh nlj{nbg%' {O%dvot Qn%ﬁs si?“ir ry

of (A), orthe er co nen

provi ded t hatwhigh @rresnwd to 180 1hoy 10606 25 mwmnaﬂmmde{pm)velys T@mﬁf@y‘&ﬂe of the
hal ogenat i,29 gtefdl passihgtRroaghtiesin side is Fheh cRictiBteiAnd Pdted ob RegatithiiéprobaBiiyet al

paper with the sieve size on the Y-axis. The average size of the powder as measured by weight
is determined by the intersection of the best fit curve through the points with the 50%
probability line. A standard reference for particle size measurement is Particle Size:
Measurement, Intefpretetion and Application by Riyad R. Irani and Clayton F. Callis, John Wiley
20 &Sons, Inc., New York, 1963. _
in each of the following examples and comparative experiments, unless otherwise
stated, the catalyst components are blended at ambient temperature in a dry, oxygen free
atmosphere.
In the slurry polymerization experiments, unless indicated otherwise, a stirred 5|
25 autoclave reactor is charged with about 1850 g of anhydrous hexane and the vapor space
swept with hydrogen prior to heating to 85°C. Hydrogen is added up to a pressure of 85 psig
(585 kPa) followed by ethylene sufficient to bring the total pressure to 175 psig (1205 kPa). The
ethylene is supplied continuously to the reactor by a demand feed regulator. The required
amount of supported catalyst component is premixed with cocatalysf to give the desired
30 cocatalyst to supported catalyst component mole ratio. The resulting catalyst mixture is'added
‘to the reactor to initiate the polymerization. After 45 minutes the ethylene feed is stopped and
the reactor vented and cooled and the polymer filtered and dried at 80°C overnightina
vacuum oven. After drying, the polymer is weighed to calculate the catalyst efficiency. The
polymer samples are stabilized and subsequently melt flow, melt fiow ratio, particle size and
35 bulk density were determined where apphcable
Examples 1-4
15 g of solid support 12A is slurried in 250 mi of hexane. Butylethyimagnesium
(BEM) (30 mmol) is added to the stirred suspension and the mixture is stirred for two hours.

-17-



conpound (D). Adding (D) to a dihydrocarbyl magnesi um conpound (B) woul d
result in premature reduction of conponent (D) which is preferably avoi ded.

25 WO096/05238 t hough the slurry of (A) can be conbi ned PET/OSISOMEBINESI UM
halide (B) dissolved in a polar solvent, it is preferred to conbine the
slurry of (A) with the hydrocarbon sol uble magne5| um corrpound (B),

f bly d
Prom the hydr 3T eEs HEfeGhmmeftiBba bbb the Kbarion PR Teeyyed o
about 0.1 to taiberneverny exqessfH. ameyusbnmmrabmwly@vapomeam vguumratirgom e
preferably frgmyghaie f@t@eﬁ?h%leﬁe%@w{_ﬁ%@vtg&ﬂm){ér' ?bfg%:ghwso“]ﬁ

purposes of the invention. In general O. are enpl oyed
per gram of (TRsuspendad yndsr éftﬁlﬂe9"‘l745“‘t°6h§"aoe thwhighis gddedid) 38 g:9f ai0dnsobstion sy |
The conceny r afthfimaétradRioride (TTichin hbya:lfeOtrﬁéJnﬁfy.s&.rad\f@f&mgeﬂuéﬂsyoufommw &b to

adding the oPdEItopaRpRENOL SN Gy cockia TEAG i eptpe o sl e

. distillati on.stifing for 24 hr. Prior to Polghernizaltion a hexamp ssietivn ¢fBjiisokutyldidminund(TiEA)

mxture of (LNt PRuaRbitAN el AalihaRaLhos g um I

conponent (C) e reac n cond urd, no further
di l uent or solvent i sIrrE;vquwlee‘blExalmple:hseeR@@ed|bgtrapvsbBil o) oft 10 M FACirsheptane is
pr ef er abl y; ir;ggf‘porated in a diluent or solvent. If (C is a.gas, it is

pr ef er abl ed through the stirred mxture of é:?g@ 12- WO 96/ 05236

PCT/ US95/ 09480 and ( BinExapplerd.Pxamnje his repsated butiiow €90 mbiefd50 M DEAFin heptane it o
convert substagadéd.ally all of (B') to magnesium halide (B). The contact ti mi

houl d b ffici ha d d I
Cont act (ime i s {1 om aURRBMBIed: PR i eRsEed Biviow SAIng oA LB ATS 8 $O
about 20, _rmladqliﬁbamhahltlyeﬁeagsntﬁﬁxmgadaeasdqoem_txuytothevbseIrs 5

At thi's polnt in the BOCERR abdBiventh YSHIE 2. Fne Wbt Er, EA N alfES aerB%'i fRledles

of the catalyst éxpress_ed as 106 g polymer per g of Ti, Al, and Cl, respectively.

20

25

30

35
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‘evaporation, filtration or decantation, and the resulting supported

cat al yst conponent consisting of the solid particulate support (A) with a
Jragnesi umW@pé/es23¢ B) deposited thereon (also referred to asPEI/GS95/09480
conposition) can be dried and stored priorto addition of the further
optional conponents (D), (E), and (F). Alternatively, the further
conponents can be 10 added without this isolation step. The precursor
conposition is unstable in an atnosphere containing oxygen and noi sture,
and prior to adding any further conmponent the oxygen and noisture should be
carefully renoved. Therefore, storage is preferably under an inert

at nosphere, for exanple nitrogen. The transition netal conponent (D), if
solid then advant ageously dissolved in a 15 suitable hydrocarbon nedium is
preferably conmbined with the precursor conposition in a suitable

hydr ocar bon nedi um Preferred hydrocarbons include aliphatic hydrocarbons
such as pentane, hexgng, heptane, octane and m xtures thereof. The
contacttime is usud By romgd. 1 &0 1Q0, pheferably from0.5 to 20, and nore
preferably from1 tDEI8 houts. o ofF nor® different transition netal
conpounds can be niex®d™ ogether prior to their addition to the precursor 20
conposition. Conponent (D) is preferably added to give a nole ratio of (B)
to (D) of from1l:1t 0: 1, and nore preferably from3:1 to 20:1. The
concentration of (Dg the§1ydr§car pon i§ advant ageously from 0.005 to
0.03 M Conponent (B)yf pref @& ablg di £ol v@d in a hydrocarbon nedium can be
conbined with the p%ursorﬁ:on@si tn, Put is preferably added prior to
or after addition o35 conpbne® (DN Mre preferably, (E) is added after
(D). The contact timeis typically from1l to 100, preferablyfrom 2to 50,
and nore preferabl yfygm5 to 20 hours. Conponent (E) is preferably added to
give a nmole ratio ofegE) tow B) Sromd. 1:8 to 100: 1, nore preferably from
0.5:1 to 20: 1, nostPreferdbly Pron™:1 %o 10:1. The concentration of (E)
in the hydrocarbon i dvantageqysl y JSromg 0. 005 to 0.03 M 30 | f
desired an el ectron%Eor cfhporient F) c&n be added sinmultaneously with or
after addition or fornation of the nagnesi um conpound (B), the group 4 or 5

transition netal g - po Py q
5 S S © 9o
(=] o (=1 o
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o o 5 & 3§ 3
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conpound (D) or Goup 2 or 13 organonetallic conpound (E). Suitable

hydr ocar bon nedi a which can be enployed to slurry solid support (A) and
whi ch camwe9¢0823@s dil uent or solvent for any of the ot herpCrrupssnosmEos
enployed in the 35 present invention include, aliphatic hydrocarbons,
aromati ¢ hydrocarbons, naphthinic hydrocarbons, and conbi nations thereof.
Particularly suitable hydrocarbons include, for exanple, pentane,

| sopent ane, hﬁﬁ&és—sﬁeptane, oct ane, isooctane, nonane, isononane, -13-
V\lC)_I_/96/S 85/288 Example 1 r|]s repeated using the T'BAIJ ccr:]cetalyst/titanit.llm ratios specéified in

PCT/ US95/ 094 X ycl ohexane, toluene an

conbi nat i onsagalbpe[efvmarng}'es% (58 & '?'1"3‘ ?V Bré f The tenperature enployed in
any step of the present process is Ily from- 20C to 1 20[err]C,
preferably fromO[err]Cto 100[err]C and nost preferably from20[err] to
70[err] C he aboveTidagrir i bed process steps shoul Bulke Pelyiidvict ed under an
inert atnosphereEgko [msie udg aiBy (O0EMO n)12a g 3€ rastideich as possi bl e.
. Suitable inert gassesolehcl ude nit rogeﬁg—gﬁg nsitd{gpe and the |ike.
The supported catal yst conponent thus prepar ed _ errpl oyed, wi thout -
separation or purdfi ly n |ns as descri bed
hereinafter. 1 OgAIt nat@%l@oyﬁ@agat% aégrm’g% n be stored in the
hydr ocarbon nmedi um or isolated fromthe hydrocarbo rredl um and dried and
stored und® ineret ccsodi t6.6N0.022r 0@as ext.endegdsper ey of 1747 ne, for exanple
for one to several nonths. According to a further(3633pect' of the present

I nvention there |s pr Vld | ef | e orted catal yst
conposi tion corrprl Si 9%3{‘]%11%5'(05@0 L%engsé ﬁ}% resent invention ‘
‘cont ai ni ng conponent s (A) (B), (D, (E) and, opt ally, (F) as described

8 100 0.94 0.016 0.034 - 1.30 9.58 224 174
. (358)

9 150 0.89 0.010 0.033 166 938 213 179
' - ' (341)

15

Examples 10-12 _ N _
In Example 10, 18 g of solid support 6A is slurried in 500 mi of isopar™ E (available

from Exxon Chemical). BEM (36 mmol) is added to the stirred suspension and the reaction
mixture is stirred for two hours. Then anhydrous HCl is bubbled through the suspension until
an aliquot of the slurry hydrolyzed in water gave a neutral pH. The sIurry is purged with
nitrogen for 10 min to remove any excess HC!. To 178 mi of this solutlon isadded 2.30gofa 10
wt% solution of titanium tetrachioride in Isopar E. The resulting mixture is stirred for twelve
ho;:rs foliowed by addition of 8 ml of a 1.50 M DEAC in heptane. Further_-stirring takes place
for 24 hr. Prior to polymerization TiBAI cocatalyst (0.15 M in hexane) is added to give a TiBAUTI
mole ratio of 100:1.

In Example 11, 15 g of solid support 12A isslurried in 333 mis of isopar E. BEM (30

. mmol) is added to the stirred suspension and the suspension is stirred for two hours.

Anhydrous HCl is then bubbled through the suspenslon until an allquot of theslurry
hydrolyzed in water gave a neutral pH. The slurry is subsequently purged with nitrogen for 10
min to remove any excess HCl. To 132 ml of this solution is added 1.1_5 g of a 10 wt% solution of

20

25

30

titanium tetrachioride in Isopar E. The slurry is then stirred f_or'twelve hours followed by
addition of 4 ml of 1.50 M DEAC in heptane. The mixture is stirred for another 24 hr. Priorto
polymerization TiBAl 'cocatalys't. (0.15Min hexane) is added to give a TiBAI/Ti mole ratio of 100.

35
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“herein in conbination with a cocatal yst. The catal yst conponents and
conpositions of the present invention can be advantageously enployed in

_hi gh preswon96/05236| uti on, slurry and gas phase pol yneri zat i BRT{HS8¥W48ks. 20
Sui tabl e cocatal ysts include, for exanple al unoxanes and conpounds
corresponding to the formula R'[err]GX"[err], wherein Gis al um num or .
boron, R' independent| BW{ d

each occurence is halide %ﬁaﬁy%ﬁgg go(?uldét)?(? o%ﬁl%hpyedsm;go%ungﬁ rgﬁgy{?g 3
Preferred conpomaidsadsdedtothe smecmymnapeamthsMM@nemred forgwp hours3Aniygiseus
preferably 3. {EAS ief Wbk thiblighaht fis6BRURIEnIaNGLA O tieslufy AYrlyadd A Water2S

trimethylalumnum triisobutylTalum num trih um num t€rioctylal umnum
di et hyl al uni n@AYe@NeytRLRH. Taﬁévwlsa'rmumvm*}m owoam“@aﬁfﬂmlaamxceqsmho

?L rr]tgre o:‘ St(wmm)ﬁmumelﬁolutmldaﬂab@zabgapsmfsgagdudéd@ft*&m@g}t&mmﬁa@tned b%/
e 1ornmul a al unpxane err
for |inear al ﬁﬁ%ﬁ((gn&%@ﬂ“’ﬁyﬁ 'ﬁ"ée A" tyyalys °§F‘§ﬂ§’ %é@ﬁ?tﬂ’%&?

-8 carbon at on®EAQth heptene followed bg fdrtnuntimhg)fdim hip rPeibetogidlyynegiz etidreTiBAI h&d.‘htalyst

about 5. Alu g water with a
trialkyl al uﬁﬁniugmz%ﬁrf%gﬁ IR oL RBRT mBle LGS 08T 1001 ghl y
exotherm c reaction, such as in dlluted concentrations or by using water in
solid fornh for exanple as crystal water of salts or as absorbed water of

i norganic % de conmpounds. Particularly suitable al unoxanes include, for 35
exanpl e, net hyl al unoxane, hexai sobutyltetraal unoxane, nethyl al unoxane
wherein a nunber of nmethyl groups have been replaced by ot her al kyl groups
such as isobutyl, and conbinations thereof. Al so, mxtures of alunbxanes
wi t h al kyl al umi num conmpounds such as, for exanple, triethylalum num or
tributylal um num can be enpl oyed. -14- :

15

20

25

30

35
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WD 96/ 05236

PCT/ US95/ 09480 The cocat al yst- can be enpl oyed i n a suspension or suspension
pol yner i b béxk2sg ocess in amounts which provide a rati o of PEI/USS/09480

al um num or boron in the cocatal yst. per atomof transition netal (D) on the
supported catal yst conponent of fromabout 1:1 to about 1000:1, preferably
fromabout 5:1 to about 500: 1, nore preferably fromabout 5:1 to about 5
200: 1. The cocatal yst can be enpl oyed-in a soluti-on of high pressure

pol yneri zation process in amounts which:provide a ratio of atons of

al um num or boron per atomof transition nmetal of from about 0.1:1 to about
50:1, preferably fromabout 1:1 to about 20: 1, nore preferably from about
2:1:to about 15:1. 10 - .~ In aslurry olefin polynmerization process
the solid support (A gg rally has a nedian particle dianeter from about 1
pmto about 200 [err]mg preferably rom abqut 5 [err]mto about 100
[err]m and nost prefer léefrorﬁabout D pmto%ﬂabout 80 [errIm In a gas

. phase ol efin .polyneriz i%n process the solid support (A). preferably has a
medi an particle di aneter ® rom about 20 [err]mto about 200 [err]m nore
preferably from about 3§ 1&y[err] mto about 150 [err]m and nost preferably
fromabout 50 [err]mta t 1049 [nrr]rg 19 a @)Iu',mon and high pressure
ol efin polymerization g s tie s®id supBort YASpreferably has a medi an
particle dianmeter from®bout 1 [err]mto about 40 [err]m nore preferably
fromabout 2 [err]mto akeyt 30 pm and gyost prgferably fromabout 3 [err]m
to about 20 [err]m SuitRlge ol €ins th@ can b pol ymerized in contact
with the present catal ys‘t 0 corrp03| tion include, for exanples '
al pha-ol efins having fro to about 20, prefergply fromabout 2 to about
12, nore preferably from@bout 2to abot 8 car®n atons and conbi nations
of two or .nore of such alrr§a ol e'Tl ns. Particul afl y suitable al pha-ol efins
include, for exanple, ethylene, propyleng, 1-buigene, 1-pentene,

4- et hyl pent ene-1, 1-hexepe, 1- I&pt ene, Z-octend 1-nonene, 1-decene,

1- undecene, 1- dodecene -tridec®ne, 1-tetradecehe, 1-pentadecene, or
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¥ 25 conbi nations thereof. Preferably, the al pha-ol efins are ethylene,

© propene, 1-butene, 4- nethyl-pentene-1, 1-hexene, 1l-octene, and

. combi nat wWe#s/08236et hyl ene and/ or propene with one or nore HCTISN0MSher
al pha-olefins. A slurry process typically uses an inert hydrocarbon dil uent
and tenperatures of fromabout Jerr]C up to a tenperature just bel ow the
tenperature at which the resulting polynmer 30 becones substantially soluble
in the inert polynerization medium Preferred tenperatures are from about
60[err] C to Ex2mRle3eld (1 C. Pressures generally range from1 to 100 bar.

\m_e rs]olt ﬁti on per_cess infExErﬁﬁlEh?éxa%Ble fttswaa@_ B%&ééb@?afﬁ?ﬂb.kf‘ﬁnléﬂtnmﬂ.h ature at
ic e res i Ng._po r . olubl e in, an jner nt or e
particul ar nﬁﬁymﬁﬂgm%gg’é'aﬁis%f‘%‘ﬂa&e‘W%#'E?t?ﬂﬂ ‘3%5%8'( enper at ures of
from aboutg 130[ err] C inExarbpieti4 EGijple 1is fepeated exqapethat mdw .33 mbof 12300M EADC in

150[err]C to . 4 r As inert solvents typically hydrocarbons
and preferabr%gﬁ%'Bﬁgetdi%%sg%égﬂgc%%bons are used. In solution processes the

-pressure istypicall yfindxampledS Bemgbet is repepled gkceptrbatnaw 98 mhefi 30M EAPGIn gas

phase pol ymepLzahd Q0sedihstead'cPBEAE t0 100[err]C, nore preferably from40 to
80[err]C. In gas phase processesthe pressure is typical

_ ] > yically from
subat nosphericto 100 B&xampled6, 15008 solidsuppostabadsesturried in 25&‘@' offrexane3 BEM (30
Zgg { US9 ]5/C Q84 8indlpiE sddd t&tHe sﬁirec% ﬁmeasiaﬁ fHII%?‘veﬁ bﬁﬁ{rﬂh%fgro Sﬂﬁﬂoa@. Hngbgwous HClis
err angd a essure n era of, ar . vin

Goseri be t ninemRyBRER BioTashe SisPaT RO T AW Y PRV A
i | 1 ustrati onHCh&heaispemsibndssabsequerttly slowvlyevapdrateddinder vacuuirt atmgom témhpesstust fat ed
to the contr . Qs i

basi o ExampudvihdurstoliGive § oA feelf ffi“m% A1 30 fEMAF BERS30ids MilsBehoed

i ncl ude a semhdsr nistogen in Tmiadhexane o whigh isetided0,38 d ofial 18 Witkmelution oEtiains on

under the, LT affachidRBe i Hekdriel THd didkry is stirred for twelve hours followed by the addition of 0.66
mls of 1.50 M EADC in heptane. This mixture is stirred for 24 hrs. Prior to polymerization TiBAI
cocatalyst (0.15 M in hexane) is added to give a TiBAI/Ti mole ratio of 150:1.
In Example 17, Example 16 is repeated except that 1.33 ml of 1.50 M EADC in
heptane is added. '
20 In Example 18, Example 16 is repeated except that 1.98 ml of 1.50 M EADC in
heptane is added.

25
30
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medi an particle sizes of 6, 12,20,45, and 70 [err]mas specified by the
supplier (given the 10 nonencl ature 6A, 1 2A, 20A, 45A and 70A,

respecti ‘6&‘+¥3/o5 N the Conparative Exanples a series of grapeimesesmpisoca gel s
avai l abl e Trom G ace Davi son al so under the tradename SYLOPOL of 13, 26,
and 41 [err]mmedi an particle sizes was used as well as two other granul ar
silicas Davison 952 and Davi son Syl oid 245, having respective particle
sizes of 6 and 90 [err]m The granular silicas were given the nonencl ature
13G 26G 41 G 6G and 90G respectively. The properties of these 15 solid

supports are summari zed in Table 1. Table 1 Average Hydr oxyl

pore partile size content Surface vol une Texture [err]
mol / g area n2/g cc/ g 6A 5.8 ' 2.2 315
1.56 aggl onerated 12A . 13:2 2.1 268

1.67 aggl onerat ed 20A 19.6 2.0 305

1.66 aggl oner at ed 4%Ae 45.0 © 20 255 1.50
_aggl oner at ed .70A . _E-Ea.oo_'ﬁ 2 ®og 88 Bo 1.50
aggl oner at ed 6G S 86a 2.3 _ 400 1.50
granul ar 13G ' 12.6 2.0 268 1.67
granul ar 26G 2620 : 2.0 271 1.70

granul ar 41G 4 o B <508 -8 O@ N@ 1.80

granul ar 90G g%i NE 2p188 ~8 28 & 1.50
granular Al the silicg@ Wed in the present Exanpl es and Conparative

=
o @

Exanpl es were dried at 750[err] C under, nitrogen i fluidized bed, to -
obtain the surface hydrgx c%nte s ag Sp%lflﬁd i@ Table 1. The butyI ‘
et hyl magnesi um corrpoun& ') ediSE vvasgobtassned°fror&AKZO under. the trade
name Magal a BEM as a 15 wei ght%sol ution in heptane.
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- 16- WD 96/ 05236 -

. PCT/ US95/ 09480 In the follow ng exanples, the flowrate for the.nelt index
_val ue, | w@96J052%nd for the value, I[err], are deterni ned B¢AGSRENI48D33
conditions E and N, respectively. The nelt flow ratio, MR or
I[err]lferr], is a dinmensionless nunber derived by dividing the flowrate
at Condition N by the flowrate at Condition E and is discussed in section
7.3 of ASTM D 1238. The apparent 5 bulk density is determ ned as an
unsett| ed bubemplesd®22 according to the procedure of ASTM 1895 enpl oying a

pai nt vol uneter fromnﬁaimsﬁblzefbuﬁesﬁahbﬁd eacﬁema.mhg(@gtoakal shiSportSr2a

64985) as th stead of the one specif STM ocedur e.
Pol yrrzer part??‘(‘:'f'%g '&%gé'" PE"‘H’@f PrRiPRRRATYS, BEWS?W °b d%%?e eftH'F YiPerHer set s
of U S AgSt amiaeduﬁeet:sﬂuge&;foeme hmtAﬁI'géﬁ'ﬁM:_tEﬁﬂ.théﬁ bliisbiedthrolgh the

appr oxi nat el 1 vi ded
cglrobon bl ac ké{’a"’}E %%oﬂ'%@r@s %Jt'rvgl stt éﬁb %lm?v%g qf‘%? %olljlg %' °g%8p&lr§f)9°§gb40 and
- 60 sieves cdmmwoﬁdﬁlv#@qu@ﬁ}mfy@@ﬂ“smfmlqmdda%mamqswmmopamatlgsﬁgavea
respecti vel fegt lagr nt

p Yel; gﬁ.om»amofq 6116, ﬁfﬁb%&%zs mmggﬁagrou%ﬁbaﬁﬁﬁhﬁe@ag%

measured by difference and the nateri al
sieve is fur?f@g °§W%O‘Hﬂ‘tﬁﬁ?@®ﬂeﬂh’r9@'r°f99?aff€) he sjurry is girepdTorRahoursdaliowss ch

corres PO ngh tlﬂ/tiaggddrg&@of ﬂsmnmd 58 W DEAXTIA Heﬂﬁﬁ‘@fdﬂeﬁrﬁd bRiPheF su*tfm%gffor ﬂﬁbulrs Ced
ercentage o e mat.er ass Qu G Iye 1,S ul at e
bnd pl ot bed e Fopelimeriation bRawEERavitf 12k Reebe {arded Fagile < BAIE ol

Y-axi s. The ratepnhtgd.si ze of the powder as neasured by weight is determ ned
by the intersection of the best fit curve through the points with the 50%
probability line. A standard reference for particle size measurenent is
Particle Size: Measurenment, Interpretation and Application by Ryad R

I rani and ayton F. Callis, John Wley 20 & Sons, Inc., New York, 1963. In
each of tHe foll owi ng exanples and conparati ve experinents, unless

ot herw se .
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stated, the catalyst conponents are blended at anbient tenperature in a
dry, oxygen free atnosphere. In the slurry polynerization experinents,

unl ess | W 965236 ot herwi se, a stirred 51 25 autocl ave readRHUS$S/08488r ged

wi th about 1850 g of anhydrous hexane and the vapor space swept with
hydrogen prior to heating to 85[err]C. Hydrogen is added up to a pressure
of 85 psig (585 kPa) foll owed by ethylene sufficient to bring the total
pressure to 175 psig (1205 kPa). The ethylene is supplied continuously to
the reactor by a denmand feed regulator. The required anount of supported
catal yst conponent is prem xed with cocatal yst to .give the desired 30
cocatal ystto supported catal yst conponent nole ratio. The resulting

catal yst mixture is added to thé reactor to initiate the pol ynerization.
After 45 mnutes the ethylene feed is stopped and the reactor vented and
cool ed and the polyner filtered and dried at 80[err]C overnight in a vacuum
oven. After drying, theg@mB/mer is @weighed to calculate the catal yst
.efficiency. The pol yner24afipl eS arePstaBl |i z28d and subsequently nelt flow,
nelt flowratio, partiqgé-'é‘_ ze and 35 bulk density were determ ned where
applicable. Exanples 1-4 15 g of solid support 12A is slurried in 250 m of
hexane. Butyl et hyl ma‘gne%i“ '(BEML. (3Q.mmp is. added to the stirred
suspensi on and the m xtugeE s S B r@&f & Bwfpurs. -17- WD 96/ 05236
PCT/ US95/ 09480 Anhydr o (602moIS ms2buMBt ed through the suspension
for 15 min followed by %hitrogen to renove any excess HCI. The suspension is
sl oWl y evaporated under yaguumat rgom fenpgrature for twelve hours to ,
| eave a dry free fl ow ng‘a'ﬁEwder'. 1.81 g=of tNis solid is resuspended under ‘
nitrogen in 74 nl of hexa®e to%which is®added 0.38 g of a -10% sol uti.on of
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5 titaniumtetrachloride (TTC) in hexane. The slurry is stirred fortwelve
hours foll owed by addition of 0.66 m of 1.50 M diethylalumnum chl ori de
,(DEAC) i nWRM60836 fol | owed by further stirring for 24 hr. PETRIS09480
polyrrerl zation a hexane solution of triisobutylalum num (Ti BAl) cocatal yst
(0.15 Min hexane) is added to give a TiBA[lerr]Ti nole ratio of 150:1. In
Exanple 2, Exanple 1 is repeated but now 1.33 m of 1.50 M DEAC in heptane

is.10 added. In Exanple 3, Exapple 1 is repeated but now 2.00 ml of 1.50 M
DEAC i n hept aﬁﬂﬂﬁg&éé—ﬂsﬁlﬁanpl e 4, Exanple 1 i's repeated but now no
drying step is used afh@bhuberatmE:edﬁbldsnanswashhakdppbhssrﬁag&éumzbemngf added
sequentially to _the ven in

2 "The synbol bene, PN R Fe R aipd e thesimay pAEoR A ReBhEe ST ity o
catal yst expr bemmmdmﬁ HElri§ them bbbt thpesgh ghesuspension\for 3&uméh 1Gllpwed by nitrogen
Igé?';) 8?9'5}’8'92 86 [ er r e3(r ss HE: The sulffensiBh R 9dREquently slowly evaporated under vacuum at
- room temperature for twelve hours to leave a dry free flowing powder. The solid is
resuspended under nitrogen in 250 ml of hexane and 1.7 g of a 10 wt% solution of titanium
tetrachloride in hexane is added followed by further stirring for 24 hours. A 50 mi aliquot of
10 thisslurryistaken and 2, 3, 4, and 5 ml respectively of 1.0 M EADC in hexane is added to the
sample which is stirred for 24 hours. Priorto polymerization TiBAl cocatalyst (0.15 M in hexane)
is added to give a TiBAI/Ti mole ratio of 150. _
In Comparative Examples 5-8, Comparative Examples 1-4 are repeated except that
after HCl addition no drying step is carried out. |
15 In Comparative Example 9, 5 g of solid support 13G is slurried in 500 ml of Isopar
E. BEM (10 mmbl) is a_dg_ied to the stirred suspensibn and the reaction mixture is stirred for two
hours. Then anhydrous HCl is bubbled through the suspension until an aliquot of the slurry
hydrolyzed in water givea neutral pH. The slﬁrry is purged with nitrogen for 10 minutes to
remove any excess HCl. To this slurry is added 110 ul of titanium tetrachloride. The resulting
20 mixture is stirred for twelve hours followed by the addition of 6.7 ml of a 1.50 M solution of -
DEACin heptane. Further stirring takes place for 24 hr. Prior to polymerization, TIBAL
cocatalyst (0.1 5 Min hexane) is added to give a TiIBAU/TI mole ratio of 100:1. |
In Comparative Example 10, Comparative Example 9 is repeated except that now
5 g of solid support 30G is used instead of 5g of 13G.
25 In Comparative Example 11, Comparative Example 9 is repeated except that now
5 g of solid support 45G is used instead of 5 g of 1.3G. _
in Comparative Examples 12-15, Comparative Examples 5-8 are repeated except
that instead of solid support 6G is now used solid support 90G.
The results of Comparative Examples 1-15 are summarized in Table 7.
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WD 96/ 05236
PCT/ US95/ 09480 Exanples 5-9 Exanple 1 is repeated, using the TiBAl
cocat al yswOwmsns236 um rati os specified in Table 3. The resul PCT/AISS/gH80en | n

the sane Table. Table 3 5 Ti BAI/ Ti
Bulk I[err] IJerr]/I[err] Dens Polymer Ex [nole/ Eferr] Elerr] Eerr]
(g/10m Rati o | bt 3 Particle nole] '
(Kg/nmerr])Size([err]) 5 25 0. 62 0. 037 0. 023 0. 84 9. 86
23.1 163 (370) 10 6 50 0. 67 0. 022 0. 025 1.09
9.83 22. 7 177 (363) 7 75 . 0.70 -0.015 - 0.026 1.14
9.83 22. 7 171 (363) 8 100 0.94 0.016 0.034 1.30

- 9.58 22. 4 174 (358) 15 9 150 0.89 0.010 0. 033 1. 66
9.38 21.3. 179§ arrpl es 10-12 20_ ' I n Exgnpl e 10, 18
g of solid support 6A i tsgurae i @)o,—_m cof<=| sgpeii[grrE Eg(ag;allable

from Exxon Chemical). 136 Mol ) is added to the stirred suspensi on and
-the reaction -m xture is stl rred fortwo. hours. Then anhydrous HCl is bubbl ed
t hrough the suspension. until an aliquot. of the slurry hydrolyzed in water

gave a neutral pH The slurry is purged W th mtrogen for 10 mn to renove

—
: M )
any excess HCl To 178 @ _aff tff s@sFuBo@ i & afded & 3§ gfof®a F0
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W % solution of titaniumtetrachloride in Isopar E. The resulting m xture
is stirred for twelve hours foll owed by addition of 8 mM of a 1.50 M DEAC
in hept anWO%(@F26er stirring. takes place for24hr.” Priorto BEE{USRSH48R i on
Ti BAl cocatal yst(0.15 Min hexane) isaddedtogive a TiBAI/Ti nole ratio of
100: 1. In Exanple 11, 15 g of solid support 12A is slurried in 333 nms of

| sopar E. BEM (30 30 nmmol ) is added to the stirred suspension and the
suspension is stirred for two hours. Anhydrous HCl is then bubbled through
the suspension until an aliquot of the slurry hydrolyzed in water gave a
neutral pH. The slurry is subsequently purged with nitrogen for 10 mn to
renove any excess HCl. To 132 ni of this solution is added 1.15 g of a 10
wt % sol ution of titaniy tetrachloride in Isopar E. The slurry is then
stirred fortwel ve ho@® Hol bowad by addition of 4 mM of 1.50 MDEAC in
hept ane. The nixtureznsqatlﬂréa for another 24 hr. Priorto polynerization
Ti BAl cocat al yst (0.£QLWP|n hexane) is added to give a TiBAI/Ti nole ratio
of 100. -20- . WD6/05236 _

PCT/ US95/ 09480 I n Exanple 12, 18 g of solid support 20A is slurried in 500
m of Isopar E. BEM (36 nmol) Ls added to the stirred suspension and the
mxture is stlrreﬂjftﬁa. uﬁs. Anhydrous HCl is then bubbled through the
suspensi on until an ot;pf‘The slurry hydrolyzed in water gave a
neutral pH. The SIur"- t mengpurged with nitrogen for 10 min to renove
any excess HCl. 5 To 178 ml "of this solution is added 2.30 g of a 10 wt %
solution of titaniumtetrachloride in |Isopar E. Then the slurry is stirred
for twelve hours foll gwe 'bz;tge addition of 8 M of 1.50 M DEAC in heptane
foll owed by further sE’eE neg fer24 hr. Priorto polynerization TiBAl

cocatalyst (0.15 M i n"hexane) Ts added to give a TiBAI/Ti - nole ratio of
100. 10
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15 20 25 30 35 -21- WD 96/ 05236

PCT/ US95/ 0480 [err] WD 96/ 05236 . |

PCT/ USO5itpeadadexanpl es 13-18 In Exanple 13 Exanple 1 is r ﬁﬂ?mcept
I'n heptan

that now 0.66 m of 1.50 M ethylal um num di chl ori de ( EADC)

used instead of DEAC. 5 _ _
except that now 1.33 m of 1.50 M EADC in heptane is used instead of DEAC.

In Exanple 15 Exanple 1 is repeated exceptthat now 1.98 ml of 1.50 M EADC

eis
I n Exanple 14 Exanple 1 is repeated

in heptane ig él23 nstead of DEAC. In Exanple 16,15 g of solid support 45A
is slurried |)F1 ggﬁ m _of _hexane. BEM &30 10 mmol ) isadded tothe stirred
suspensi on fol | oned biP ©Bi4kgiof gnhysFous peftyredanferamhient prssureandsitrogen

bubbl ed t hr ostgtosphiere &adged 8. kY dfa'solfdsupbért i 2. | ﬂWﬁdm@Hyi@{HehQGE{a ?Oo kfdFave
E Hﬂm7 ng%%glﬁlﬁfswﬁ ?ﬁ?&{;@?\ I'nle%ta%g.b'?lmeecwuerrqftii ¥i rrid ?or tXreee\rﬁgf r(s) ‘Fo?i osved gy 'cheer

roo

any exces
vacuum at

10

15

20

25

30

35

addition of 3.96 kg of anhydrous hydrogen chioride. The heptane is then removed to leave a
free flowing powder with a magnesium concentration of 1.64 mmol/g support and a Cl:Mg
mole ratio of 1.96. 64.5 kg of this support is added to 726 kg of isopentane stirred under
ambient pressure and a nitrogen atmosphere. This mixture .i.s stirred for 30 min followed by the
addition of 2.58 kg of neat titanium tetrachioride via a pressurized stainless steel addition
cylinder. The resulting slurry is stirred for a further s_evén hours followed by the addition of 136

. kg of 12.1 wt% solution of DEACin hexane to yield a catalyst with a Mg:Ti:Al mole ratio of

2.0:0.25:2.5. After stirring for a further nine hours the slurry is mixed with 8 molar equivalents
of TiBAI cocatalyst with respect to the titanium component. The resulting slurry is pumped
directlytoa continuous process reactor in which the polymeriza’tidh of ethylene takes place at
atemperature of 85°C and a pressure of 1205 kPa. The titanium efficiencyis 0.6 x 106 g
polymer/g Ti. '
Examples 24-27

~ In Examples 24-27, 11 g of solid support GA is slurried in 531 mi of Isopar E. BEM
(22.3 ml of 0.982 M in heptane; 21.92 mmol) is added to the stirred suspension and the slurry is
stirred for two hours. Anhydrous HCl is then bubbled through the 'susbension untill an aliquot
of the slurry hydrolyzed i nwater gives neutral pH. The slurry is sut;séquently purged with
nitrogen for 10 min to remove any excess HCl. To 50.5 mi of this slurry is added 6.6 ml of a
solution made by mixing 5.5 ml of an equimolar mixture of titani u_rh terachloride and
vanadium oxytrichloride and 94.5 ml of Isopar E. The slurry is stirred for tweive hours followed
by the addition of 2.0, 3.3, 4.7, and 6.0 ml, respectively, of 1._50 M éolution DEACin heptane
followed by further stirring for 96 hr. The Mg/Ti/V/Al molar ratio is 2/1.8/1.8/3 (Ex 24);
2/1.8/1.8/5 (Ex 25); 2/1.8/1.8/7 (Ex. 26); and 2/1.8/1.8/9 (Ex 27), and the DEAC content is 3,57,
and 9 mmol/g SiOy, respectively. Prior to polymerization triethyl aluminum (TEA) cocataljyst
(0.15 M is Isopar E) is added to give a TEA/Ti mole ratio of 9:1. |
' A one gallon (3.79 1) autoclave reactor is charged with two liters of Isopar E and
an amount of 1-octene such that its molar concentration in the reactor is 0.99 M. The reactor is
heated to 185°C and 2 psig (14 kPa) of hydrogen is added to the reactor followed by ethylene
sufficient to bring the total pressure to 450 psig (3100 kPa). Then 6 umol Ti equivalents of the
catalyst prepared as described herebefore is injected into the reactor. The reactor temperature
and pressure are maintained constant by continually feeding ethylene during the
polymerization and cooling the reactor as required. After 10 min the ethylene is shut off and
the hot solution transferred into a nitrogen purged resin kettle. After drying the samples are
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‘twel ve hours to leave a dry free flowi ng powder. A 1.30 g sanple of this
solid is resuspended under nitrogen in 74 m of hexane to which is added
,0.38 g of wo oksa¥e? sol ution:of titanium15 tetrachloride i pcipasosevssohe
slurry is stirred for twelve hours followed by the addition of 0.66 mis of
1.50 M EADC in heptane. This mxture is stirred for 24 hrs. Prior to

pol yneri zation Ti BAI ocatal yst (0.15 Min hexane) is added to give
Ti BAI/ Ti nol eweighpdt e“l"BU’e “'W’ﬁefﬁﬂ&'l‘\‘bqsé°"_t’?ve"5¥§?ﬂﬂfE"“l’B""\“ﬁ"ﬂ'@ﬁ%ﬁﬁ Eﬂ'eé%é‘ept
that 1.33 nl avegiveh@h TdbledOC i n heptane is added. 20 I n Exanpl e
18, Exanple 16 is repeated except T4blel898 ml of 1.50 M EADC in heptane is
added. 25 30 35 -23- WD 96/ 05236

PCT/ US95/ 09480 [err] VKR A7 05236

PCT/ US95/ 09480 E&npl es IYratig | n Exardsi es 19l4910mhyr boffatiei ons, each
contai ning?18 g of solid support 12A slurried in 500 m of Isopar E are
prepared. BEM (3@gmvl ) is3added to pbg stirregsguspensi gg4S and the

-m xture i s sti rrezg for tvvoskbours. Ang\égrous HCl is then tglétz)bl ed t hrough the

_ 6.13
26 7.0 047 5.66 6.73
27 9.0 0.47 . ]
10 _
Exam ples 29-32
Example 26 is repeated, but now the TEA/Ti mole ratio is varied. The results are
giveninTable9.
| Table 9
15 - TEATI |
Ex Ty En 1{a/10m) 1o/l Ratio
28 .25 0.40 4.32 6.73
- 29 5.0 0.59 6.59 - 6.70
20 30 9.2 0.47 - 5.66 6.73
31 129 0.5 6.33 6.74
Example 33

" The void fraction of three different granular solid supports and three different
agglomerated solid supports are determined according to the procedure described herebefore.
The results are summarized in Table 10. ' ' '
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suspension for respectively, 30, 35, 40 and 45 m nutes followed by nitrogen

purge for

10 m nut es.

magnesi unv@ogeRBE r ati ons gave a Cl: My nolar ratio of 1.66 prCHUS9s094400. and
2.26. To a sanple of 400 m of the slurry is then added 0.46 g of titanium
tetrachloride in 10 m of Isopar E. The slurry is.stirred for 24 hours

fol lowed 10 bythe addition of 16.3 m of 1.50 M DEAC i n hept anefol | owed
byfurtherstirring for 24 hours. Prior tolgﬁ()l ynerization Ti BAl cocat al yst

(0.15 Min hexane) is added to gi abderi

|/ Ti _rrole ratio of 100.. 15 20 25

30 35 -25- WD 96/ 05236
PCT/ US95/ 09480 [err] WO 96/59 é,@ void fraction
PCT/ US95/ 09480 Conpar ative Ex 1- 15 [%] Conparative Exanpl es 1-4, 5 ¢

Anal ysis of the slurry at this point for chloride and

of solid support 6Gis slurried in 250 m of hexane BEM (10 mmol ) is added
red suspension and t 86 suspemsiwidsis stfirred for two 5 hour s.
Anhydrous HC isthen bubbled thiﬁ.,ugh t he susdoen5| on for 30 mn foll owed by

to the sti

-nit rogen

25

10

15

20

30

35

70G no voids
6A 13.48

45A 15.51

70A 20.32

Example 34 o
15 g of solid support 70A is slurried in333 mi of anhydrous hexane. BEM (30

mmol) is added to the stirred suspenslon whl chis further Stl rred for two hours. Anhydrous HCl
is then bubbl ed through the suspensnon until an allquot of the slurry hydrolyzed in water gave
a neutral pH Thesl urry isthen purged with nitrogen for 10 mm to remove any excess HCl. To
132 mi of this slurry is added 1.15 g of a 10 wt% solutlon _of titanium tetrachloride in hexane.
The slurry is then stirred for twelve hours followed by the addition of 4 ml of 1.50 M DEACin
heptane. The mixture was then stirred for 24 hr prior to removal of the hexane by vacuum for
12 hr at 30°C. |
In a gas phase polymerlzatlon experlment a stirred 5 L autoclave reactor was

charged with 1450 g of anhydrous sodium chloride (A.C._S__. Grade, Fisher Scientific) which had
been previously dried under nitrogen at 250°C for 4hr. T;he,;v.apor space was then swept with
nitrogen orior to the addition of 3 ml of a 1.0 M solution of triethylaluminum in hexane. The
reactor was then heated to 80°C and held for 1 hr. The r_'éactor was then vented and 0.25 g of
the solid catalyst followed by 4 mi of a 1.0 M solution of triethylaluminum in hexane added
under a nitrogen pad. At this point the reactor was vente_d' ogain and propylene added
sufficient to bring the total pressure to 90 psig (620 kPa). Propylene was supplied continuously
1o the reactor by a demand feed regulator on the line. After thr and 40 min run time the
.propylene was blocked in and the reactor cooled and vented. The contents of the reactor were
then washed with sufficient water to dissolve all the salt. This left the polymer product which
was dried under vacuum at room temperature to yield 44.7g of polypropylene.
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to renove any excess_HCl. The suspension is subsequently slowy evaporated
under vacuum at room tenperature for twelve hours to |eave a dry free
_flowi ng peagens23dhe 13isiSheit iz Beaepnen de &, iR JBESPGEN | NPCBUSIN0MM hexane
and 1.7 g ofa 16wt 9 l Mlﬂ i t ani gt gdgmehl onj de in hexane is added
i h .

foll owed by further s _ i quot of 10 this
slurry is taken and 2, 3,4, an respectively of 1.0 M EADC in hexane is
added to the sanplewhich is stirred for 24 hours. Priorto polynerization
Ti BAl cocatal yst (0. 151.M i n Acuppoededicatalystdompbieng tomtprizingi (R)Yd solid pamtikelateat | O

except that abbRehpia AR RS ydactarca iR Elgo 1B FPRa 5 g fyrfactbforo o
I'n Conpar at i \eontecaafrias nre thay 5ofmael bydrdxd gmues per Esalid seprort, (iidh fone EEMebf of
I E. BE l)ecrh i : ] ' ' ; |
mxtare | s st o Pap e R A Hetia il sap of | €305 BPARAL AR oF art BB 1
suspensi on urfhepolidpagicuintetuppert inthe &ringfen Agalpmeratesy subpalides angi®a 5
-neutral pH Tiggrfesidmnalilé purged with nitrogen for-10 minutes to renove any

excess HCl. To this slurry_is added 1 10 [err] of_ titanium.t chl oride.
The resul L ng 20 i xt e I The SURRArEq cata s chEPOerR Bt Aam Ay gt Bl ] sleset 10
addi tion of Gpefcenit bypiveightlofiRe sblid partitulate soppdobisia thefona pf amaggldmierstest
stirring takesﬁb% ggsfor 24 hr. Prior to polynerization, TiBAL cocatal yst
(0.15 M i n'hexa er? 'S added to give a TIBAL/Ti nole ratio of 100: 1. In
Conpar at i ve- Exanpl e 1(B. Cdingsupported catalystigbmpeonent aqcondingtte §laim d op2 whirein thew 5

g of solid sugR@piridliite'ssppbrd) isfifidcad of 5g of 13G 25 - In
Conpar ati ve Exanple 11 nparative Exanple 9 is repeated except that now 5

g of solid support - 45 s Te&ProFed catalyscompenent accordingta any,ehihe Gipimsd-3

Exanpl es 12- higheréifiRerhagrieiGmmafadBes nfagha@ivn érdgtRl €d except that instead of
solid support 6Gis n used solid,suyppart 90G . The resultsfo 80 a|r4ative.
5@?1 e Claims 1-

Exanpl es 11515 are su ri 728 syRponts compenent accordingtoany o
wherein the ratio of magnesium halide (B) to solid particulate support (A) is from 0.5 to 5.0

mmoles of (B) per gram of (A).
) 6. © The supported catalyst component according to any of the Claims 1-5
obtained by impregnating the solid particulate support (A) with a solution of a hydrocarbon
20 soluble magnesium compound (B’) of the formula R;Mg.xMR'y, wherein R independently each
occurrence is an alkyi group hav_ing from 2 to 8 carbon atoms, M is aluminum, zinc or boron, R’
~ independently each occurrence is hydrocarbyl with from 1 to 10 carbon atomsin the

hydrocarbyl part thereof, x has a value from 0 to 6, and y is 3, which can be transformed into

magnesium halide (B) by halogenation, followed by halogenating the magnesium compound
25 (B’) to magnesium halide with a halogenating agent (C) selected from the group consisting of

hydrogen halides, and optionally recovering the supported cataiyst component.

7. Thesupported catalyst component according to Claim 6 wherein an
amount of halogenating agent (C) is employéd sufficient to convert substantially all of (8°) to
magnesium dihalide. c - : . :

30 - 8. - Thesupported catalyst component according to any of the Claims 1-7
“further comprising (D) a Group 4 or 5 transition metal compound selected from the group
consisting of a halide, hydrocarbyloxide or mixed halide/hydrocarbyioxide of titanium,
zirconium, hafnium, or vanadium. _ -
. 9. The subp_orted catalyst component according to Claim 8 wherein (D) is
35 titanium tetrachloride or zirconiumtetr_a_chloride.

10.. The supported catalyst component according to Claim 8 or 9 wherein from

1 to about 40 moles of magnesium halide (B) is employed per mole of Group 4 or 5 transition

EN

metal compound (D).

\
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PCT/ US95/ 09480 [err]
PCT/ USQS/&@Q%%& rr]

PCT/ US95/ 094 Exanpl % | I! '" I"" ’”ﬂ L pcrmsssumso d

irred under
anbi ent pressure and a nltrogen a

re.is added 28. &/Rg of a solid
support 12A. To the slurry is then added 42.0 kg of a 5 14.7 W % sol ution
of BEMin heptane. Thdls| Uhegupported catplyst compongnt aecording to ahp pf thrElaims1-1he

addi tion of %&ﬁemn@hs. }HQG%MQQQ&%HoﬁBJaﬂ&'cQﬁpoM heptane is then

renoved to | eave a free E‘s\/\der W f-hia magnesj um concentrati on of
1.64 mmol /g support ardd a F“Mj” F'éatPléIftFBmQP"?tQG"d@)ﬂtﬁchjmdﬁ wherein (E)isap ¢
is added to 7£|@|k|gnmiumﬁamnt ane stirred under anbi ent pressure and a

ni trogen at nosphere. S xt ur rred for 30 t he 10
Nt CPen "D Rak e oftohe APt el AP oty B 1 DN
st ai nl ess st efiedm 0.ddo 1 0moleydfi(Eydsempldyed peemoletaf (R). Sl urry is stirred for a

further seven. hours fth o] &tﬁ ﬁ@.@hﬁ:ﬁ&a%&%&%&&a%1%3%%&&0' ution

of DEAC in hexane to ylel rat1 o of
comprising an electron-donor (F)

15. A process for preparing a supported catalyst component comprising the
10 stepsof: '
impregnating a solid particulate support (A) having (i) a specific surface area of
from 100 to 1000 m2/g, (ii) a surface hydroxyl content of not more than 5 mmol hydroxyl
grodps per g of solid support, (iii) a pore volume of from 0.3 t03.0 cc/g, (iv) a median particle
size of 1 to 200 um, and (v) a majority of particles of the solid particulate support in the form of
15 an agglomerate_ of subparticles, with a solution of a"magﬁesium halide (B) or with a solution of
amagnesium compound (B') which can be transformed into magnesium halide (8) by
halogenation; - ' '
* when ."a magnesium compour;d (B) is used, halogenating the magnesium
compound (B’) to magnesium halide with a halogenating agent (C); and
20 optionally, recovering the supported catalyst component.
16. The process according to Claim 15 wherein (A)(v) atleast 70 percent by
weight of the solid particulate support is in the form of an agglomerate of subparticles.
17. The process according to Claim 15 or 16 wherein the solid particulate
support (A)issilica. -~ S
25 18.  The process according to any of the Claims 15-17 wherein the magnesium
compound (B') is a hydrocarbon soluble magnesium compound of the formula R,Mg.xMR’y,
wherein R independently each occurrence is an alkyl group having from 2 to 8 carbon atoms, M
is aluminum, zinc or boron, R’ independently each occurrence is hydrocarbyl with from 1 to 10
carbon atoms in the hydrocarbyl part'thereof x has a value from 010 6, and yis 3, and
30 halogenatmg agent (C) is selected from the group consisting 'of hydrogen halides.
19. The process accordirig to Claim 18 wherein (C) is hydrogen chioride.
20. The process according to any of the Claims 15-19 wherein from 0.5 t0 5.0
mmoles of magnesium halide (B) or of the magnesium compound which can be transformed
into magnesium halide by halogenation (B) is used per gram of solid particulate support (A).
| 35 21. The process according to any of the Claims 15-19 wherein an amount of
halogenating agent (C} is used sufficient to convert substantially all of (B') to magnesium

dihalide.
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72.0:0.25:2.5. After stirring for &; further nine hours the slurry is nixed

with 8 nolar equi varh.esneamﬁséhﬁ 1acs{p d 'f pect to the titanium
A conponenWosiEhsmesul uﬂlﬂ &ﬁfﬁ%&ﬁ‘g Bet t 0 RCTMISHS/09480US

ne takes place at a
t enperature.of 8% C a of 71205 kPa The titaniumefficiency is

-06x1069p0lyn“er/ | es 24-27 4-27, 11 of solid
support 6Ais slur r\l f@ﬁg%’ 36‘F°“F'§8b%ﬁ"ylgai'|§§)ﬂ"§bl %’2”'3"5’1"”6‘?’"59'!?8‘2% in
hept ane; 21. &inpound [B) |sd|sdued1mtadwyuima$bn Iedithmesefeped $roorthe prbuplotaliphatic and s

stirred fort s HCl isthen bubbled..through the suspension
until an ali FW{’%%H@?Q%%% hydrol yzed in water gives neutral pH The

slurry is subsequent 123. puithgeroamsstakacanding tany of the Jaimsi1 522 compesing thefustherxcess
HC . To 50. Sqglo@f this slurry isadded 6.6 m of a solution nade by m xing
5.5 m of an equ| nmolar m xture of titaniumterachloride and 25 vanadi um
oxytrichloride and 94°mbipingshe suppgrted ratalyst sorgpeneptwith aGroyr49r Steansitien v e

~hours foll ovwadtabwrhsbuadcb)tsueaeﬁroa tﬂe Qroap ébnzlmfgu athalidehydré&styfsidde\d? mixedOf
1.50 Msolutl er st%rrlngfor 96 hr. The

N TN A ohale R arPogde Staftani g B uB hathigin, Styaredigrs. [ 2, o,
271.8/1 817 (Ex. 26) :24andTh@/ptodds hedbrding ExCId) 23 whetkin framDES G0 erdesio 3,

5,7, d 9 hyl
a1 i num {oroagenedun} e (6 S8 Gldoh Bl Sl 1) QU BB ARk SRuBILES Ve
nmole ratio oqrarglt@nnmtamgmggmddﬁ)(3 791) autoclave reactor is charged with

two liters of |sopar J5 anghedro dﬁ%@i&dnﬁ}%t&ﬁrﬂ%‘%@%?i’s id’b%t'nph&ﬁ?mf@&her '
concentration in the reactor is 0.99 Thé reactor is heated To 185[err]C

and 2 psig (‘IEP%fF’a) of hydrogen is added to the reactor followed by

et hyl ene sufficient tcombininthe hfppbtedtatilyst echipdhehOwitihdGisipQ or 33.6fgalibiagtal
Then 6 [err] ol ui val ents of the 35 catal yst prepared as descri bed

herebeforb‘ .?W%“E%f‘g-d. into the reactor. The reactortenperature and
pressure are naintai 126d cﬁnweuessabgprdmgntdCrlalaiZSvaewui{Ehgaealkyllammndnrﬁah@pthe

pol yneri zation and C%l ' nﬂ\nzapcﬂ: spa@&ﬁﬁ'&{l? ﬁlg% e@t‘éﬂ?h‘b’ll% mor‘]obnlglesof

ethylene is shut off and rans err nt o
purged resi r(E)dét'ield@ef'APF@f(Bd-ryl ng the sarrpl es are

28. The process according 1o any of the Claims 15-27 comprising the further

20 Stepof: _ '

| combining the supported catalyst component with an electron-donor (F).

29.  Anolefin polymerization supported catalyst composition comprising

a supported catalyst component comprising (A) a solid particulate support having
(i) a specific surface area of from 100 to 1000 m2/g, (ii) a surface hydroxyl content of not more

25 than 5 mmol hydroxyl groups per g of solid support, (iii) a pore volume of from 0.3 t0 3.0 cc/g,
(iv) a median particle size of 1 to 200 um, and (v) a majority of particles of the solid particulate
support in the form of an agglomerate of subparticles, (B) a magnesium halide, (D) a Group 4
or 5 transition metal compound, (E) a Group 2 or 13 organometal compound, and, optionally,
an electron-donor (F), and ' '

30 a cocatalyst selected from the group consisting of alumoxanes and compounds
‘corresponding to the formula R”,GX"3.,, wherein G is aluminum or boron, R” independently
each occurence is hydrocarbyl, X” independently each occurence is halide or hydrocarbyloxide,
and zis a number from 1to0 3. '

30. Anolefin polymerization process compfising contacting one or more

35 olefins under olefin polymerization conditions with an olefin polymerization supported

catalyst composition according to claim 29.

'\\“‘\\
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" 30- WD 96/ 05236

-PCT/ U895/ ¥§| ghed to determ ne catalyst efficiencies followed by melt
*f | ow neasur enen The resul-t.s .are”given in Table 8. Tabl ep&p/ﬁggs,ug480
--DEAC! Ti. E[err] I[err[(g/lOrr) I[err]/l[err] Ratio

Ratio 24 : 3.0 7.59 7.01 25

5.0 0.53 6. 13 g2 26 7.0 ' 0. 47
5. 66 6.73 27 9.0 i/i 0. 47 -
10 Exanpl es 29-32 Exanple 26° ‘i's repeated, but now the TEA T| nole ratio is
varied. The results are given in Table 9. Table 9 Ex TEA/ Ti
E[err] ITerr](g/10m I[err]/I[erlFF@i Ratio 28 2.5

0.40 4. 32 '6.73 29 * 5.0 0.59 6. 59
6.70 20 30 O 0. 47 5. 66 6.73 31

- 12.9 0.5




*The voaid fractibn of three different I I d supports and three
di40(¥39BF aggl onerated solid su | mam‘jﬁmi ned according to'the
_procedure described herebefore. ares sumarized in Table 10. 30

35 -31- WD 96/ 05236
PCT/ US95/ 09480 Tabl e 10. voi d fraction support . [lerr]] 5
E:C; 48 45A no voi‘ds 415§ Ao suppdeeM%&Sl?@camonentf&m‘gﬁiéi%qGA\)f a s?li
: . . ..'ﬁﬁﬁ@gper g o omi
support 78???15‘:% E%r%lueéo%tn h%g@lgm(l)ofa gﬁ%%cf? (%us exane. Eﬂ‘:']{/If(%‘b lr??m’f% Pao

added to & 36| T EI™RRDBAMGROTH CRSILPCLOR (UF4RT sither P id TF oF=abRéTyfo L 51)
Anhydr ous aHSkrfazet ingrobyblsoetlertthpdutdt htree Shapdnsmoh hydtadylagrdips Oprt gof
t _htehsl y{ r b ghyslriol ¥Mr:l:naétr’vafe€érxﬁ@x\é3 By RadidAkn péélricelgreo%%m:ﬁmi %g{aggilpy:&ged
L e RO oA Lo el LGRUE SO RERIR e Wl Bl S0
magnesium remaining in solution, (iii) a pore volume of from 0.3 to 3.0
cc/g as determined by nitrogen adsorption, (iv) a median particlé size of
1 to 200 pm as determined via 'a Coulter counter particle size analyzer, .
10 and (v) a majority of particles of the solid particulate support in the
form of an agglomerate of subparticles containing void fractions from 5 to
30 percent as observed from eiectron micrographs, and (B) a magnesium
halide. ‘ _
2. The supported catalyst component of claim 1 wherein
15 (A) {v) at least 70 percent by weight of the solid particulate support - is
in the form of an agglomerate of subparticles.
3. The supported catalyst component according to Claim 1 or
2 wherein the solid particulate support (B&) is silica. f
4. The'supported catalyst component according to any of thé
20 Claims 1-3 wherein the magnesium halide (B) is magnesium chloride. .
5. - The supported catalyst component according to any of the
Claims 1-4 wherein the ratio of magnesium halide (B). to solid particulate
support (A) is from 0.5 to 5.0 mmoles of (B) per gram of (A).
' 6. The supported catalyst component according to. any of the
25 Claims 1-5 obtained by impregnating the solid particulate support (A) with
a solution of a hydrécarbon soluble magnesium compound (B') of the formulé .
R,Mg.xMR’,, wherein R independently each occurrence is an alkyl group
having from 2 to 8 carbon atoms, M is aluminum,-zinc or boron, R’
independently each occurrence is hydrocarbyl with from 1 to 10 carbon
30 atoms in the hydrocarbyl part thereof, x has a value from 0 to 6, énd y is
3, which can be transformed into magnesium halide (B) by halogenation,
followed by halogenating the magnesium compound (B’) to magnesium halide
with a halogenating agent (C) selected from the group consisting of
hydrogen halides, and optionally recovering the supported catalyst
35 component. | ' '
7. The supported catalyst component éﬁcording to Claim 6
wherein an amount of halogenating ageni (C) is employed sufficient to
convert at least 75 mole percentof (B") to magnesium dihalide.
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“The slurry is then stirred for fwelve hours followed by the addition of 4 ni

0#0,939B-FM DEAC i n hept ane. The ni s“l E [“i“!rred for 24 hr priorto
_renmoval of the hexane by vacuumfﬁi\“mnm “r‘ In a gas phase
pol ymeri zation experiment, a stirreti 5L ‘aut'odave reactorwas char ged with

" 1450 g of anhydrous sodiumchloride (A.C.S. Gade, Fisher Scientific) which

-had been previousl ysdri ethaisdggortietiraganyst cabfjrant] £2doetintthito e oY Rl
space V\Iascﬂal}_ﬁ‘lgl WE&rﬁMeEth}{pEf_Qﬂfgn(@)r 'aoﬁr&.% t4h§r %d@kéds‘l@l&T %tm c%In onaq]at 0 M

“solution of triet reactor was

0] or 1] C SHHCHET 2B HEUPT R P a ke B LR Yohieqiin Aaen realed o
sol i d catkalide/HysirPeRRy pyide af tGfamiuR, 0ZMeosE diﬁflé)lfun‘trrwet‘fhy&@lmm num in
hexane added under agni t r Dige Bupsaktedt ¢dtad yPoicohpddeat saokaiMpsoVERiiadg agai n

and propylengiaddgd; s Ltflftg&iﬁnLL@.-alammtdgeé)ptzakcml%ﬁ@wz%chgoﬂf&eps' g (620
kPa). Propyl ene was @uppﬁ% cont | demand f eed

uous
regul ator on the |ih FURPHRTeEn tié¥?ﬁ FOPRIP S PRESD SBr OiHeh f5nas
bl ocked i% whsgeithdremdctorakoys| ‘ermah%P wénhaghes e habidee Bl isf enployed audror _
wer e t henmoirsbedGasuphd suf § i wraasitivat metaa compoahaepall the salt. This left ™
t he pol yner product which was dried under vacuum at room tenperature to
yield 44.7g of pol ypropyl ene. 35 -32- 1. A supported catal yst
conmponent ‘conprising (A) a solid particul ate support having (i) a specific
surface area of from 100 to 1000 nR/g as determ ned by nitrogen absorpti.on
using the B.E. T. technique, (ii) a surface hydroxyl content of not nore

- than 5 mol hydroxyl groups per g 5 of solid support as determ ned by

addi ng an excess of dial kyl magnesiumto
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a sl urry of the solid support and determ ning the anmount of dial kyl
-n‘é@ﬁegBtﬁn renmai ning in solution, (mlulmll m 'l”“mg of from0.3 to 3.0
cc/g as determ ned by nltrogen ads dian particle size of 1
to 200 [err]mas determned via a cdul fer “counter particle size analyzer,

10 and (v) a majority of particles of the solid-particulate support in the
form of an aggl oner dile ofTheudyrerried estelustacmpegevniagchbrdai onNanfraamehet 0

30 per centclagmohses viedthé O R RAGLEQNEN £/@RELAMNSr BNGroRlomIRGRESI UM
hal i de. 2. rl?:? supported catal yst conponent of claim1l wherein 15
(A (v) at PERZ" 70 - percent by weight of- the solid particul ate support is in.
the formof an aggl olr?eratTé‘eof“Psnﬂﬁg Rt CREFEST gomponent acsapHont &l Céatmllyst
conponeént wheceirdi(RY isoall aikyl lalomiumiheliglen t he solid particul ate support
gﬁ) IZS sic: ica. 4. i3lhe ’ﬁiépﬁ&ﬂﬂoege&%ﬁaiﬂy%tt s&&a&aa@@tacasmm 'f’chIQhrfl'?‘rM 3“
t he i | i.s .magnes] um_chl ori de.
5.. The gug%ow’]h[ gamgg%g‘i\rbg coo%g%% gg:cglr':%j g&%lo ed % * &fails 1-4
wherein the ratio ofl4ragrfeSrEAhuial FELE)t fecsiirg ‘f?alaPY(ﬁﬁ éh‘é Sapport-18A)
is from O0.furthed cOmpmislieg aof eldrrperdogpanifot (A). 6. The supported
cat al ypt conponent agGor di Rgoddysabyr %elsmn?% &babm%dlc&aq%@' ggo@gt

a

| mpregnatin o] ticulate support (A) wth a solution
hydr ocar bonggo? lt?? bl sg@él u(rf\n conmpound (B') of the fornmula

Rl err] My. xMR [ eﬁ“}PFeg%FéP%lﬁsﬂlﬁ%aéﬁ%’f&éﬁ'ﬁ FURRRAY 4Bk Uverérgdil s2 speal Kyl
group haviswyfacomca taf BromADOrtoal Mt p°Ad ks deltenmines) bzlmrogenb%ﬂ:&,pt%n

I ?depende{uslm aehp OL.QUr £ QNG EqieS hmr chim&evnytdhowp%éktér& 9 rfa%nt?
s1ore b Uy eat e hen el oF ARt gl LGk Sl
an excess of dialkyl magnesium o a slurry of uhe solld support and
determining the amount of dialkyl magne51um remaining in solution, (iii) a-
pore volume of from 0.3 to 3.0 cc/g as determined by nitrogen adsorption,
(iv) a median particle size of 1 to 200 pm as determined via a Coulter
20 counter parti;le size analyzer, and (v) a majority of particles of the
solid partiqu;até support in the form of an agglomerate of subparticles
containing void fractions from 5 to 30 percent as observed from electron
micrographs, with a solﬁtion of a2 magnesium halide (B) or with a solution
of a magnesium compound (B’) which can be transformed into magnesium
25 halide (B) by halogenation; '
when a magﬁesium'compbund (B’) is used, halogenating the magnesium
compound (B’) to magnesium halide with a halogenating agént (C); and
optionally, recovering the supported catalyst component.
16. The process according to Claim 15 wherein (A) (v) at
30 least 70 percent by weight of the solid particulate support is in the form
of an agglomerate of subparticles.
17.. The process according to Claim 15 or 16 wherein the
solid particulate support (A) is silica _ .
18. The process accordlng to any of the Claims 15-17 whereln
35 the magnesium compound (B’) is a hydrocarbon soluble magnesium compound of
the formula R,Mg.xMR’,, wherein R independently each occurrence is an
alkyl group having from 2 to 8 carbon atoms} M is aluminum, zinc or bbron,
R’ independently each occurrence is hydrocarbyl with from 1 to 10 carbon
atoms in the hydrocarbyl part thereof, x has a value from 0 to 6, and y is
40 3, and halogenating agent (C) is selected from the group consisting of
hydrogen halides.: ' -
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- foll owed by hal ogenating the magnési um conpound (B') to magnesi um hal i de
wWi#0,832B+Fal ogenati ng agent (C) s%llﬂﬂl Il gl nﬂlgroup consi sting of

hydr ogen hal i des, and optionall , upported catal yst 35
conponent. 7. The supported catal yst conmponent according to Caimé6

wherei n an anount of hal ogenating agent (C) is enployed sufficient to
convert at |east 75190l eTipepeerdsal adddriifp thaCiaai LAnwdehdln de). i40

REPLACEMENL -gbEEE 1§§lde 8. The supported cat al yst conponent accordi ng
to any of the Clal L eer co r|d§nn 3 of(%“ 4 or ?19 nsition
met al conpound sel ec? ad ? l% PR 3PS “cBhs i HfSge®-19 wherein

hydr ocar bi#asx P ee t6r S %‘éﬂl?FaPﬁd@/gﬁyﬁ*‘ﬁ‘ch?BWo@)d@ro‘?f tth? AMHIDPFLWR r coni um
haf ni um esmpeanadinioh can be transformed ifito maghéeiimupqiddecsy taledepation

conmponent (@GCQL didag ﬁé} g:ﬂ @f8smgr§éﬂlé@atless&dpt°§£ll @m tetrachloride or,
zi rconi um etrachl or|

h #ﬁ‘ c supp orte cat aI §¥%one % §ccor di. ng to
Caim8 or 9 wherei A from %8 ea"sﬁoﬁ'f' FG A% sa%‘f s
enpl oyed Hermaptte off hadogapr4ngragntr %silﬁl‘tﬁﬁdn@-tféF-cw’r‘Fp'é%rﬁ?n(ﬁt - 33a-

40, 939B- Fsubstantially all of (B’) to magnesium dihalide. '
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“11.5 *The support ed Tatatyst—eenponent according to any of the dains 1-10

f ud0j989BdoONpPri si ng ( 13 organonetal Iic conpound. 12. The
~supported catal yst co}mﬁmﬂgﬂmu to Caimi1l 5 wherein (E) is an

“al kyl al umi num hal i de.’s rted cat al yst conponent according to
Claim1ll aor 12 wherein from0.1 to 100 noles of (E) is enpl oyed per nole of

(D). 14. A catal yst conponent according to any of the Claims 1-13 further

corrprl Si ng an el ectr 5‘ dO@ﬁ Sp(ra:ess Qccordln% €0 aréy of ?‘he Cl?mg;(fg-eﬁswgnrein

preparing a supported catal yst conpon

i npr egnat | MR F2ERTH° p PP dBe ddpPioise 7(956 1ﬁa‘%/|h|¥ rfqa)rbangf}séem iselstiadace .
area of frtumml0Be tq;OmOﬁ rlimhelig aad aletlealiphetidnydrdqaghers.absor ption
using the B.E. T. techsiquene [rb¢ess stddracky wdsox vk eNteninOhisngt nore 15

than 5 nmol A%ggmhgrﬁggﬁepggeg &f solid support as deternined by adding

an excess Of estumto a slurry of the solid su &port and
determ ni ng the® hig ed?‘ﬁipR(']‘Fednﬁﬁ‘P?éé!F ROPBRRATT HEEH nasTAwPi &rer Biii) a
pore vol uneragfsifiognmmet8l comBu@dc ()gsekeatet efmomnete gyour cbogieniagisar pt i on,

(I V) a medhandearijdzbatylexle dr tnlx2dQal Bid/ i AS I8y BIMTLOESE i Lo Ul ter
coynter, p%glﬁ_unglgaﬂ aglal zc}( and (v) a majority of particles of the
or

soI id parti cul E m of an aggl onerate of subparticles
contai ning void frac f‘onsTF‘? (ﬂ?PSescSoaS‘EPrﬁ‘éP% wimoRd atheaein (et &l Eetron
m cr ogr aphsgousi #6 wlselafi megnesium hadee SBUMzh 2K | igyng B)urno compctund a(BS01 4 i on

of a magnegdddnoe SNALNSE GBodp WHHEN eashéaelérr ﬂl@ﬁiprc@'ﬁgodn@t @mmagneSI um 25

hal'i de (B) by hal Oge%‘t : O@he Vg}gcess ac ?1"1&" o an O%ngné %l;l lgsﬁ
hal ogenati ng the magnesi um
1s comprising the further step of:

combining the supported catalyst component with a Group 2 or 13
organometal compound (E). _
26. The process éccording to Claim 25 wherein (E) is an
alkyl aluminum halide. ) '
20 27. The process according te Claims 25 br 26 wherein from
0.1 to 100 moles of (E) is used per mole of (B).
28. The process according to any of the Claims 15-27
comprising the further step of:
combining the supported catalyst component with an electron-donor
25 (F) . ’
29. An olefin'polymerization supported cétalyst composition .
comprising _
a supported catalyst component comprising (A) a solid particulate
support having (i) a specific surface area of from 100 to 1000 nﬁ/g as
30 determined by nitrogeh absorption using ;he B.E.T. technique, (ii) a
surface hydroxyl content of not more than 5 mmol hydroxyl groups per g of
solid support as determined.by adding an excess of dialkyl magnesiu@ to a
slurry of the solid support and determining the amount of dialkyl
magnesium remaining in solution, (iii) a pore volume of from 0.3 to 3.0
35 cc/g as determined by nitrogen adsorption, (iv) a median particlg size of
1 to 200 um as determided_via'a Coulter counter particle size analyzer,
" and (v) a majority of particles of the solid particulate support in the
form of an agglomerate of sﬁbparticles_containing void fractions from 5 to
30 percent as observed from electron micrographs, (B) a magnesium halide,
40 (D) a Group 4 or S transition metal compound, (E) a Group 2 or 13 )
organometal compound, and, optlonally, an electron-donor'(r), and
. a cocatalyst selected from the group consisting of élumoxanes and
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~ ~ compoudnd (B') to magnesi um hali de hal ogenati ng agent (C); and
0R0jo3PBIH vy, recovering the suppor [ﬁ,ﬁm H"H@ onent. 16. The process
.according to daim15 wherein (A)( 70 percent by wei ght of
the solid particul ate support .is in the formof an aggl onerate of
subparticles. 17.. The process according to Gaim15 or 16 wherein the
sol i d partinpsunle Buppohding) tosthei Eoomlall’.GX”Thewpswedess acebmdnag dr0 any

of the O gig 1§~ Jl%ax\é%a@w yeacH Q%capegﬁeswmyagmpd (& ).nd&eéldem.ly
hydr ocar bon s6l u lza;ﬂ

e co
wher ein Re?‘ﬁﬂé’ﬁ‘é‘f‘ﬁ?é‘ﬁfll% E%tjclt?m o8’é%§§%%aéc%y§°xmeél Kyt “grodp’ H‘lé?/héltlngr?“} &mt% to
8 carbon atons, Mis al'um num zinc or boron, R |ndependently each
occurrgnce is hydrocar by n vé lfelfi & rpmmﬁeﬁmatﬂom@trbmsatm*ismmj hentudriagar byl

part therS o X g@esoi"efﬁ%l u@naceroéﬂ@fﬁxopcﬁzymaﬂgza)ﬁlbﬁ &legnoréndld%ahﬁ)g@'ré%@t.’xng
agent (O Is Selected fromt yptcorxlﬁs s{g_lrg) dr ogcen&?al i 9% - 34-
40, 939B- Fp‘ibyme“ﬁté'°5r%“}?8§§teéic8%$a§‘l Rg TOTCT ai'm 1 ( ydr ogen

chl oride. 20. The process according to any of the CI aims 15-19 wherein
fromO0.5 to 5.0 mol es of ‘magnesi um halide (B) or of the magnesiumb5
conmpound whi ch can be transfornmed i nto magnesi um hal i de by hal ogenati on
(B') is used per gramof solid particulate support (A).
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21. - The process according to any of the C ains 15-19 wherein an anount of
hal 046/939B+y agent (C) is used sufficient to convert substantlall al oé_
(B') to magnesi um di hal i de. - 34a- 22. The process acc®E éﬂf f
the Cains 15-21 wherein the nmagnesi um conpound (B') is di ssol ved |n a
hydr ocar bon rredi um sel ected fromthe group of aliphatic and cycl oaliphatic

hydroc ar bons. to 1 5, used E'Bamoﬂ?ﬁe SRENEEARG 18 candettedgetion of BiyariifimtdiRing
Cl ai s 22 g the supported

cat al yst con'ﬁ’%onﬁrlsI ch °&r°g&b 5"gr ?’F&'ﬁm’t’%ﬁ%tal conpound (D)

sel ected from the group.-ScBasnt$,RAH439 deschikes aleclidimpathlyst grippbrsut gbtainediiyx ed

hal i de/ hydr ogRpi x4l M&@@ U chltideZih eBRitol) npftghating BctiOhted dffidall UM
24. The pr%%ess %%CO‘?:;?PO%HHQ élal rﬁ23 vvhereel n f'ro?nk%ﬁto at;:(t)lutte40 rr%loes of

magnesi uni haP3rteles Bjth sh ANt tRisSYSPRRSIOR: 3 titanium eompnd Afdest
G oup 4 or bShilidendinhinatingteathamhpaecuvel Hpolid) beacting Hee yolia edthsalkylatuminagn t 0

any of the a%a{”q}e %ﬁd?e%o&eﬁ—xﬁgﬁﬂgpﬁidséa@%ét%?g er step of: conbining the

supported c yst “conponén 3 organonetal conpound (E).
26. The process acco¥V&- RatentS.2i48ht Q@W%Fﬁa{yﬁ cqmpogantfox the polymgrization

halide. 20 of olefins obtained B reactinktteBbRIGR IitAGEA KHIAG of Gtddivrh Halogen Alcokdlate
wherein from . . - . -

10 and an electron donor compound with a solid comprising a porous metal oxide containing
surface hydroxyl groups, on which is supported a magnesium dihalide or a magnesium
compound which can be converted to a magnesium dihalide. .

U.S. Patent 5,278,117 describes a supported Ziegler-Natta catalyst
consisting of a cocatalyst and a solid catalyst component obtained by impregnating a

15 granular porous solid support with a solution of magnesium chloride and a titanium
tetraalcoholate in a liquid aliphatic hydrocarbon, evaporation of the solvent, impregnation
with a solution of magnesium chloride in an aliphatic ester, evaporation of the solvent, and
activation with an alkyl aluminum chloride.

It is desired to provide a supported catalyst component and a supported

20 catalyst which can be used in olefin polymerization processes, in particular in slurry or gas
phase type processes, to give olefin polymers with desired morphology and bulk density at
high catalyst efficiencies. It would further be desirable to provide a supported catalyst
component which is storage stable.

Summary of the Invention |

25 The present invention is based on the insight that certain physical
characteristics of the solid support, especially an agglomerated structure of the solid
support particles, enables the preparation of solid polymer particles having the desired
morphology and bulk density.

Accordihgly, thé present invention provides a supported catalyst component

30 comprising (A) a solid particulate support having (i) a specific surface area of from 100 to
1000 m?/g as determined by nitrogen absorption using the B.E.T. technique, (ii) a surface
hydroxyl content of not more than 5 mmol hydroxyl groups per g of solid support as
determined by adding an excess of dialkyl magnesium to a slurry of the solid support and
determining the amount of dialkyl magnesium remaining in solution, (iii) a pore volume of

35 from 0.3 to 3.0 cc/g as determined by nitrogen adsorptioﬁ, (iv} a median particle size of 1 to
200 pum as determined via a Coulter counter particle size analyzer, and (v) a majority of

\
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- 0.1 to 100 noles of (E) is used per nole of (B). 28. The process
accomi%ﬂﬁ—i’o any of the Cains 15-27 conprising the further step of:

conbi ning the supported catal yst conmponent with an el ectrcﬂEHiAﬁEMENZBSHEH
29. An ol efin pol ymeri zati on supported catal yst conposition conprising a
supported catal yst conponent conprising (A) a solid particul ate support
having (i) a specific surface area of from21.00 to 1000 nferr]/g as 30

determned b nltr en or sin e E. T. technique

U face yHBRHIOR B s SR SHRPE i 08 o ALR! A AR B Pheipatidiesy o
solid supporcbnmsnnbtmd ﬁaﬂmdasligonaddo A0 perventaadsenved Goml dtgdtronagmmgramnst anda
slurry of tl] é?‘la?q‘* and determ ning the anount of dial kyl nmagnesi um
remaining in solutio pore volune of from0.3 to 3.0 35 «cc/

det er ni néd by ni trogeﬁc‘aﬁgﬁgﬁt’ﬁéﬂfﬂ"ﬁ%}’eﬁ the Bresentiayantion prayides ad?m‘les?&fZOO
[err]m as dqﬁeﬁma&w@uﬁt%n@uéﬁt%m@ﬁeﬁ;g&hes@pga anal yzer, and (v)

f I f th d he. f f
2001 oner at ¢ of " eubpar AREIESER ik mep LG 4Packt PAREYPE oA srihe ARt Rl

as obser ved of from H0ctot1069 mﬂ/gr@gldammmécB)byannagges iabpptrElipnigising the D) a
G oup 4 or 3 gl @“%b&ﬁ:ﬁ'&uéﬂ%ﬁh sﬁﬁﬂmﬁono té’nt@'fﬁUngre%aﬁ% i@

conpound, and, optionally, an electron and cocatal yst s ect ed
fromthe group consisting of al unoxanes and 35-
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40, 939B- F conpounds corresponding to the fornmula R'[err]GX"[err] wherein G
| s -ak0@89BHIA or boron, R' independently each occurence is byl , X"
_ independently each occurence is halide or hydrocarbyl oxi d%ﬁ@%ﬁ%ﬂ
nunber from1l to 3. 5 30. An ol efin polymerization process
conprising contacting one or nore ol efins under ol efin polynerization

conditions wth an ol efin polynerization suppqrted catal yst conposition
accor di ng t BTRYRE ReF B9 solissspraryardetyrmined py adding an excess of dialkyl magnesium to a

slurry of the solid support and determining the amount of dxalkyl magnesium remaining in
solution, (iii) a pore volume of from 0.3 to 3 .0 cc/g as determined by nitrogen adsorption, .
{(iv) a median particle size of 1 to 200 um as determined via a Coulter counter particle size
analyzer, and (v) a majority of particles of the solid particulate support in the form of an
agglomerate of subparticles containing void fractions from 5 to 30 percent as observed from
electron micrographs, with a solution of a magnesium halide (B) or with a solution of a
magnesium compound (B’) which can be transformed into magnesium halide (B) by
halogenation; '

when a magnesium compound (B') is used, halogenating the magnesium compound
(B') to magnesium halide with a halogenating agent (C}; and

optionally, recovering the supported catalyst component.

In another aspect the present invention provides an olefin polymerization

supported catalyst composition comprising

' a supported catalyst component comprising (A} a solid particulate support having
(i) a specific surface area of from 100 to 1000 m2/g as determined by nitrogen absorption
using the B.E.T. technique, (i) a surface hydroxyl content of not more than 5 mmol
hydroxyl groups per g of solid support as determined by adding an excess of dialkyl
magnesium to a slurry of the solid support and determining the amount of dialkyl
magnesium remaining in solution, (iii) a pore volume of from 0.3 to 3.0 cc/g as determined
by nitrogen adsorption, (iv) a median particle size of 1 to 200 ym as determined via a
Coulter counter particle size analyzer, and (v) a majority of particles of the solid particulate
support in the form of an aggiomerate of subparticles containing void fractions from 5 to
30 percent as observed from electron micrographs, (B) a magnesium halide, (D) a Group 4
or 5 transition metal compound, (E) a Group 2 or 13 organometal compound, and,
optionally, an electron-donor (F), and .

a cocatalyst selected from the group consisting of alumoxanes and compounds
corresponding to the formula R",GX"; ., wherein G is aluminum or boron, R"
independently each occurence is hydrocarbyl, X" independently each

occurence is halide or hydrocarbyloxide, and z is a number from 1 to 3.

According to a further aspect the present invention provides an olefin
polymerization process comprising contacting one or more olefins under olefin
polymerization conditions witht he olefin polymerization supported catalyst composition
according to the present invention.
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The drawing shows electron micrographs of cross sections of two
agglomerated particulate supports used in the present irivention, one of 45 ?m median
particle size (designated as solid support 45A) at a magriification of 1000 times (Figure 1)
and one of 70 ?m median particle size (designated as solid support 7OA) at a magnification
of 500 times (Figure 2). These micrographs show that the solid support particles consist of
sub-particles generating voids in the support particles.

Detailed Description of the Invention

All references herein to elements or metals belonging to a certain Group
refer to the Periodic Table of the Elements published and copyrighted by CRC Press, Inc.,
1989. Also any reference to the Group or Groups shall be to the Group or Groups as

‘reflected in this Periodic Table of the Elements using the IUPAC systém for numbering

groups. The term hydrocarbyl as employed herein means any aliphatic, cycloaliphatic,
aromatic group or any combination thereof. The term hydrocarbyloxy means a hydrocarbyl
group having an oxygen linking between it and the element to which it is attached.
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