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reported to yield pol yethyl ene gowder with a gh bul k
fexyre ¢f linear and branched alcohols eparately, a second component is
made by reacting an organomagnesium compound with a silicon-containing
compound. The first and second components are combined and then further
reacted with a halogen-containing vanadium or titanium compound. Reaction of
this product with another organoaluminum compound gives the final catalyst.
The catalyst is described as being useful for ethylene polymerizations and
ethylene copolymerizations with alpha-olefins such as propylene, 1-butene, 1-
hexene or 1-octene. Single-site catalysts are not used. No chelating ligands are
used. The catalyst is reported to yield polyethylene powder with a high bulk
density.

Single-site catalysts typically feature at least one polymerization-stable,
anionic ligand that is purely aromatic, as in a cyclopentadienyl system. All five

carbons in the planar cyclopentadienyl ring participate in n-56 bonding to the
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halide is used, and the aluminum compounds used do not contain chelating
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Transition metal complexes containing chelating ligands are known. U.S.
Pat. No. 5,637,660 describes transition metal complexes containing chelating
ligands based upon pyridine or quinoline. U.S. Pat. No. 6,204,216 describes

single-site transition metal complexes based upon amine derivatives such as

alkoxyamines. Science and Technology in Catalysis (2002) 517 describes
transition metal complexes based upon phenoxyimines supported on
magnesium chloride.  While transition metal complexes containing chelating
ligands are known, apparently polymerization catalysts incorporating a chelating

ligand into an organomagnesium halide or an organoaluminum compound have
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supported transition metal depends on many factors, including the nature of the

supported transition metal and cocatalyst, the purity of the solvent, the desired
reaction rate, the reaction conditions, and other factors. Generally, however, the
amount used will be within the range of about 0.01 to about 100 moles,
preferably from about 0.1 to about 50 moles, and more preferably from about 1
to about 5 moles, of cocatalyst per mole of transition metal.

The catalyst system also includes a supported transition metal. The
supported transition metal is the reaction product of a halogen-containing Group
4-6 transition metal compound and an organoaluminum-siloxane containing
mixture. The transition metal compound does not contain chelating ligands or
polymerization-stable, anionic ligands such as cyclopentadienyl ligands.
Suitable transition metal compounds include titanium tetrachloride,

diisopropoxytitanium dichloride, vanadium(V) oxychloride, vanadium trichloride,
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One convenient way to prepare organoaluminum compounds containing a
chelating ligand is to treat an alkylaluminum compound with an amino or a
hydroxyl compound and liberate an alkane. For example, treatment of
triethylaluminum with 2-ethoxyethanol incorporates the chelating ligand, liberates

ethane, and produces diethyl(2-ethoxyethoxy)aluminum:

0
EtAl + \/\O/\ —_— Et\AI/ O\/\o/\ + ethane

Et

Preferred hydroxyl compounds are hydroxylamines, 2-hydroxypyridines,
8-hydroxyquinolines, hydroxyimines prepared from 2-hydroxyanilines, and
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The organic magnesium halide preferably has the formula RMgX, where

X is chlorine or bromine, and R is C4 to Cg hydrocarbyl, hydrogen, alkoxy,

15 aryloxy, or a chelating ligand. Exemplary organic magnesium halides include
ethylmagnesium chloride, isobutylmagnesium bromide, phenylmagnesium
chloride, ethoxymagnesium chloride, and phenoxy-magnesium bromide. Alkyl-

and arylmagnesium halides can be conveniently prepared by reacting the
corresponding alkyl or aryl halide with magnesium metal. Alkoxymagnesium

20  halides can be prepared from the corresponding alcohol, magnesium metal, and
HCI or by reacting an alkylmagnesium halide with an alcohol.
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removal, the reaction product is diluted with a hydrocarbon solvent having a

boiling point higher than the ether and then a portion of the solvent is removed
by vacuum to remove most of the ether component.

The organomagnesium-siloxane reaction product is combined with the
organoaluminum compound. Preferably, the organomagnesium-siloxane
reaction product is diluted in an inert hydrocarbon solvent such as hexane or
toluene and added in portions to a stirring mixture of the organoaluminum
compound in an inert hydrocarbon solvent. Optionally, the organoaluminum
compound is made in-situ in a hydrocarbon solvent and then the

organomagnesium-siloxane reaction product is added directly. For example, if
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E{a Q. {ngeactlon m xture. Preferably, the
S on 5 _produ l,S d
e/ amuﬁﬁ*q orUPERE o8Py Pp° koRy “floupg BF Btepursor
tatundi6Om1compdurrel parebersalltﬂeyl withhéheralcaholriata thyd:rfocadbohcsolvent

B, e Copshiashes el ARG R R 1 RRa arecty to
ltied ogectiaonmhiatuné.ng Reeferabl- thd ragandnmagheskinakiloxihe reaction

SErioh & it ARt 168 ek b & & 16 M &1 1 to 10011,
M6 tprererably, tienmelaRatiosofiAl té w@rrsa,lmuto @oﬂo about 150C,
nor e Féeferabq%u”om bout 25C . to abou

br e o1 B IGOA A BGRIRTA AoWAG R o feaged with a

Ihi}abbéh%ohfamm@ oG4 thahsttiof rhathR IR eablicH |8|ri'r‘&eﬁé'blw4§lamed
6 transition netal in ﬁﬁratlo of from_1 to 20

Qpt i ZRsinertodrvritucheds AXNSPr é@luﬁwurﬁrehr@%rm 9830“0”

¥rhBérat rO W8 ALLRT0° tHabbeREI"CN mdrEPreterd ﬁ&ﬂ%du?% C
transition netal mxture is 15 separated and washed

¥ eRow 869G oEeTBERRIVS M EFAaNEalUMiRY Sl oFaNSaeandaining mixture is
Fésd WitAthéRbRes- %Hﬁt%% Gl @%tt?aln%ﬁﬁ)nsfﬁéttalema ratio of from

conprising the cocatalyst an port ed

flr ton 20 tmeles neft HﬁnSIwhW@éalu@,%rdmpt@ 96 pupe oPedferably, after

' t | t
SRR 1 34 15a0h 1 e MR LONRSE il T
Rerarated and wasbednwith cﬁydw(h:oaarbﬁn reolvent Hoasemove unreacted
%ﬁé' &’Fﬁ%‘?ﬁ’coﬁ'@) uhgnconj ugated di enes such as
et r

I dene norbornene, and m xtures thereof. Preferred
ol ef i Tise catalyst Isybtens, comprisihg@ntbe aochtalysit @nds thehesuppbrted

N , d, .
Wehelid ikl o e fusB b Sl 1erdS s oaiiaf Aiefng for the
mpllymeazém)rCﬁfb Ca—©Jed-blefind/ssith @k edtieylald, ypropylbyda etvduiehe, 1-
ﬁceag merl d w th b t.ene hexen

LR EB6ebRaPrge HYRoyEh T Claip@he; fat nonconjugated
piehgeBsuch aki ethylidene e@tlorbhend) andahixtures thereeic UPesferred olefins

wei ght. The anpbunt of hydrogen depends upon the
A Aland oD gRER ard raibires Hiereet vt c-gleins pusp 869 butdhe, 1-
ﬁé)@&ﬁ%’ bh€ 9 -odemnsr Tﬁlbfél/prfe@ablbfétr%ﬂﬁlﬂmb cepol ii%gﬁéwﬁ/ﬂh laSC3—Cag
reas 0 i n, nol ecul ar wel ecr eases
T e RroTesAy e, e sEisBged wbt% raiigne, T-hoxene, or
aRRtdreat i ons, the ponoI efin nelt flowrate will be

too low if the polynerization is performed in the
absen@@t"?ﬂa”MyHYCg@@W is used in the polymerization to regulate polyolefin

molecular weight. The amount of hydrogen needed depends upon the desired
polyolefin molecular weight and flow properties. Generally, as the amount of
hydrogen is increased, the polyolefin molecular weight decreases and the melt
flow rate increases. For many applications, the polyolefin melt flow rate will be
too low if the polymerization is performed in the absence of hydrogen.

The cocatalyst can be added directly to the polymerization reactor before
or after adding the supported transition metal mixture. Preferably some or all of
the cocatalyst is added before the supported transition metal. Optionally, the
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The cocatal yst can be added directly to the
pol yneri zati on reactor before or after adding the

W(M[mpmuze?d transition netal mxture. Preferabl p)CHUI®IE031513

‘f" IIIII LA }e“ coca aI yst is added before the supported
Féf %% 'E%‘g‘gﬁ fw.i%’ HePQpbited tifsjtid? medi 2B/ {2 0GHch to the
pmymenzetmmreaqtm Winepnbericamié&cém préraixedppreferaily it is added
n' 0 tal prior .dtlont
B Sl 28,75 s peBied frahiclh Mo “Bustileh i ap ingrt solvent. 1t i
efrasrabéml to msefaepaiiiop oft thescordtbp@t ahd ta addutheyrenfhaitde® of the
t an inert
TR KL
cocat ahyahv@mdmt idclades ahmetraieion ghexiking thé&gattaﬁ/st sy?te;nh The
coc sttotereator rior to the ition o e
§' GhiprlsBa AR reactnge R RISt AGS e, g  figanic
Qﬁé@iesm mﬁd@m pldticen@i BRfAn6AEBhESES: siloRiiné;e@F treAding the

pol rreth | h | oxane with an organic nagnesium
%/ K@Ué@@(aﬁ'ﬁ Wity aﬂ&mwwa PURREH {ophroduce an

r&g@idamnhh@a s.@ks@@emmﬁj HiRtSrel (esaresctmgt fhedtganoaluminum-
or. ganoal um num conmpound to produce an

SIS ADEIGR #iHa acfeﬁmﬁrh@qmalmngt@pép 46 ransition metal

r@fAfouRd tbhErd&ihgénéaéuﬁﬂbﬁéﬁ“tré‘nb'tleﬁaﬁ‘l@ta@OEF\@'(@b rEg)mblnlng the
mxture wt hal ogen- contai ni ng Group 4-6 transit

paerted gapation nefabwiitr eocataliptpol he doeatalyst is @ﬂlected "from
Wﬁélﬁfléluﬁmﬂm@ disi 'Id?hnﬂgm ﬁaudeéu%%félﬁ?a HL?H{]t&hﬂQI ides. At
netal wt IS Se

a cocaftal yst e cocatalys
fleagthonergf athwmrmmmne$lumu imllrd?l(tml stap fayhondié deganoaluchinum

i f th
?rog‘?r??h& gn sfy &ﬁk%rﬁ?%ées?% ﬁﬂg @ar?daas gngr ot hte °
or ganéawideivatiaty of eigfoupalyrhenzadive mrc?@)s}aesfo nambp wsad e Preferred
d i.n
SRS S HERD g B Bhts ¥ gl bl o stury or gas

mhasesmesarsa)refeuablyus@uul k sol ution, and gas-phase
proce A slu rocess

pr ef ej‘ﬁﬁlpg?%rg%rgaﬂa%s %h@ oP P] E’a \{e(gr%Wédden?%réperature range,
pech as fech abit -30%C dEabc&npeow.uAencsrerpg@‘erree watyeais florpabout

R BB o S AP 5 BTG i abou
rMaoge. Diefin mtpré&ﬁré@n@h@uy ranb%%m cbeiit M1 P4 tadbout 350
B35 HES PiRB e S0 il iost ahit S WP oAb S TS: 2
MPa t CatdhasitcoHeéeMr@tions used for the olefin polymerization depend on
many factors. Preferably, however, the concentration ranges from about 0.01
micromoles transition metal per liter to about 100 micromoles per liter.
Polymerization times depend on the type of process, the catalyst concentration,
and other factors. Generally, polymerizations are complete within several
seconds to several hours.

The following examples merely illustrate the invention. Those skilled in
the art will recognize many variations that are within the spirit of the invention
and scope of the claims.
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m cronol es transition mstal per liter to about 100

m cronol es per liter. HM_éé‘tl on tinmes depend on
the type of process, the cata ySt  concentration, and
ot her f act or s .CaGaysifabmyAlkexymageesinat Ciondderle corrpl ete
within several 30 seconds to several hours. The

foll ow ng exanples nerely illustrate the i nventi on.

Those skilledin ar I ogni

vari ations tMMe/SW Ci nventi on
and scope of the clains. 11 WO 2007/ 030273

PCT/ US2006/ 031513 EXAMPLE 1 &atal yst From

Al koxymagnesium Chloride 1 \/o O**~ MWC 1 5

Di et hyl ene gl ycol ethyl ether (1 nole) is added over

30 ni mietbglene glycadtdtinyli ethem{kimole) tsf addetbrernBf0 minutes to a

|
P SR e helr B i 300 b f e
ftetraliydnafurarat Buiane dvetvperaﬂdusbrrmg continues for 1 hour at room
Tri nmet hyl si | t ed
Seiresatites o Thman Sl RAnR BoMEe BV dSidaRe) Liap. grams:
d\d.eép&@xmata[y%goj'gseamw over 3(BrriimdﬁésadTheenlxium1 is htated one
rof.uran i.s renmoved, Wit
T e Bol€ 5hd WSV an S g s YT o 8bne (3po mL) is
taédtdieuacthwrﬁfnmur@p@Tlslﬁﬁed Oah%mé&so uhess dap’qdlled to reamm;]e residual
et r ahydr of ur ol uene an t
LS dalens ({50anhl 15 Agtds) and B Bid s aiest to
cHtiedinyy ls@lbtiéﬁ L) %H@rd)fd@etmlaﬁﬂﬂmmqq Sfloficd #£BO0 b oThGIuene

aor ganoal um num si | oxane contai ning m xture is _heat
f g1e orgRBeRIyMiUM-gigxaRe coplshliag MbgUieds heptader athﬂués St reflux,

8J&J@Ie?d [@'r@én%nip‘e?é%meuranﬁeﬁrrﬁélab%f' fit8niufm @éi%ﬂlonde |s added
dropw se over one hour. The m xture is heated for

H5QP WISt OVED (DN Houre o dhedmixiireds diRatgd far) twas haurgeat 78&1 and
LRIl Xtihexdre {1 1LY 6 @fided "Bnd Ché Gnikfure is filtered. The solid is
washed thoroughly with n-hexane and dried to obtain the supported transition
metal mixture.
EXAMPLE 2
Polymerization

A 2-L stainless steel polymerization reactor is pressure purged with dry
nitrogen three times at 70°C. The reactor is completely vented and hydrogen is
added as a 1.7 MPa pressure drop from a 7-mL vessel. A solution of 100 mL 1-
hexene, 1L isobutane, and 1 mmol triisobutylaluminum is added to the reactor
followed by 6 mg of the supported transition metal mixture from Example 1.
Ethylene is added to give a total reactor pressure of 2.4 MPa. Temperature is
maintained at 70°C and ethylene pressure is fed on demand to maintain 2.4 MPa
for 30 minutes. The polymerization continues for 30 minutes and the reactor is
vented to remove the volatiles. An ethylene-hexene copolymer with narrow

molecular weight distribution is the expected product.
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reactor is pressure purged with dry nitrogen three

times at 70C. The react orgy | etely vented and
hydrogen is 25 added as W%E%%a pressure drop from

a 7- mTIheespmicedéresobiut Egample 100 isl répedtedensybstituting N,N-

i n d.l | .triisobutylalum pum.,is, added to
SRR S JRE FiRhUsnapiaD! Biral s op rosfin & sbibortec
ttransiioni ovetatemdttiume Hatirie &xpeatddX ee ah. eff&dtivgl poigmedzation
added .to give a total reactor pressure of 2.4 Mra.
Ylature is rmintained at 70C and et hyl ene
pressure is fed on demanEXAMPRERt ain 2.4 MPa 30 for
30 mnutes. The pol yneri zation continues for 30, .
o nut A cgRnellcPrPRstLTE of Ekam Bl o TPREs EtusbSTREng the imine
\isrbpdret eﬁomﬁmhza oyl Setealtiek fie afa PaRiNHEE forvdibthylzakr §lycol ethyl
rmLecuI ar. wei ght d%rrl bution is the %ec_t ed product.
1Bh&(E20012iN03 FoiPRO Frepgitions mefalonixturestihgipispexpesied to be an

F&f@@ﬁ@?ﬁyﬁ%ri@q@ma@a@sﬂ S repeated, substituting N, N
di met hyl hydr oxyl am ne” for di et hyl ene gl ycol ethyl

ether to obtain a supported transition netal m xture
that is expected to be arE>gg(|\f/|pFEi5ve pol ymerization 5
catal yst. EXAVWPLE 4 The general procedure of Exanple 1
i s repeat ed, %wttﬁﬁ@mrfgkwelummm Coprrppaded from

2- hydr oxybenzal dehyde and aniline for diethylene

gl ycol ethyl ether to obtain a supported transition

metal mxture th is expected to be ?n 1 ctive
pol yneri zat™eg <a WP\%M{L‘M/% ahyst From
Al koxyal um num Conpound 2 A~ 2 \/

2

Trimethylsilyl-terminated poly(methylhydrosiloxane) (300 grams; My
approximately 2300) is added over 30 minutes to a stirring mixture of 1 mole of
n-butylmagnesium chloride in 500 mL of dry tetrahydrofuran. The mixture is
heated one hour at 60°C and tetrahydrofuran is removed with vacuum. Toluene
(500 mL) is added, the mixture stirred, and vacuum is applied to remove residual
tetrahydrofuran. Toluene (750 mL) is added, and the mixture is added to a
stirring mixture of alkoxyaluminum compound 2. The aluminum compound is
prepared earlier by adding diethylene glycol ethyl ether (3 moles) over 2 hours to
a solution of 3 moles of triethylaluminum in 300 mL of toluene. The
organoaluminum-siloxane containing mixture is heated for 2’ hours at reflux,
cooled to room temperature, and 2 moles of titanium tetrachloride is added
dropwise over one hour. The mixture is heated for two hours at 70°C and
cooled. n-Hexane (1 L) is added, and the mixture is filtered. The solid is washed
thoroughly with n-hexane and dried to obtain the supported transition metal

mixture, which is expected to be an effective polymerization catalyst.
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15 Trimethylsilyl-term nated pol y(nethyl hydrosi | oxane)
(300 grams; M1 approxi mately 2300) is added over 30
worRewanae73 0 a stirring mxture of 1 nole of PCT/US2006/031513

n-fﬁéy[ﬂf Qgﬁi%n1chloride in 500 nL of dry

e Lt aky d ofuilam. The mixture is heated one hour, a -
60C @ BiecPagPBMPIG A1 MFaRoORY 41 DHSAR G (NS following
dGhienginddné REnfidn. 1 s added, the mi xture stirred, and
vacuum s applied to renove residual tetrahydrofuran.
Tol uene (750 m-) is added, and the m xture is added
to a stirring mxture of al koxyal um num conpound 2.
The al um num conpound is prepared earlier by adding
di et hyl ene gl ycol ethyl ether (3 noles) over 2 hours
to a solution of 3 noles of triethylalumnumin 300
nmL of toluene. The 25 organoal um num si | oxane
containing mxture is heated for 2 hours at refl ux,
cooled to roomtenperature, and 2 noles of titanium
tetrachloride is added dropwi se over one hour. The
m xture is heated for two hours at 70C and cool ed.
n-Hexane (1 L) is added, and the mixture is filtered.
The solid is washed thoroughly with n-hexane and
dried to obtain the supported transition netal 30
m xture, which is expected to be an effective
pol ymeri zation catalyst. 13 {{ WD 2007/030273 |
PCT/ US2006/ 031513 ii;~l~" Il ,n, . ,.i .. ~r i4 tt
il,,:ti T1Ef(C ~° ,,; ~ :il. If; P, The preceding
exanpl es are neant only as illustrations. The
following clains define the invention.. 14 WO
2007/ 030273 PCT/ US2006/ 031513 {~ Irr ,fr 1°t 1f 11 It
~f;;. 01 Jl..." We claim 1. A catal yst system which
conprises: a) a cocatal yst selected fromthe group
consi sting of trialkylalum nuns, dialkylal um num
hal i des, and al kyl al umi num di hal i des; and 5 b) a
supported transition netal conprising the reaction
product of:
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1) a hal ogen-containing G oup 4-6 transition netal
conpound; and 2) an organoal um num si | oxane cont ai ni ng

QF gapoal.umi nym.conpound; and (b) the
i g"as-,'q’{.dn'a‘g&é%iﬂ‘u*ﬁ{} sil oxane reaction product of a

ymet hyl hydr osi | oxane and an organi ¢ magnesi um
hal itde; Anedalgstrsyatent which com@rigeés:t he or ganoal umi num

conpQu e _or al: iy

R S pia ST m TR BT E SRUC B WASRRAGIHAS,
cl aidialitylstaeimim haldeso agd aikglahumjnesidimalides: ange

i ncqr,porates, the chel ati.ng. |i . .

oy bt sbrrafarsita tar Ao B wdred P Gdiar ot
derived fijahalofgrsicontyiningoBmoapdo tradsidon etalcat al yst
system of claim 3 erein the hydroxyl conpound is

sel ect ed PPRAME%Yr oup consi sting of hydroxyl am nes,
2- hydr oxppwhi stgaesaluBinubysifoxane eoniairiimge sixture comprising the
hydr oxyi m nes prepared from 2-hydroxyanilines, and
hydr oxyi W%@“M%&ﬁts from 2- hydr oxybenzal dehydes. 5.

The catal yst g)shebrgeinogluaiinand cofmpoeand) dnde hydr oxyl
compound is a_ 25 hydroxylam ne. 6. The catal yst
system of cl afh T%%P%%H%S'Bmg%'ﬁéﬁm%ﬁ?ﬂﬁﬁn REFHELRE @

i ncor por at es gohRtRihydgodibgddand’an dRinfAhadyssium halide;
systemof claim6 wherein the chelating ligand. s
deri ved MhsieiR ahlRAEHRYE OfCtBﬁ]S’BQﬁW?'L@U”@% CPREIPOYRE &F v st

syst em ofy& bajaMc/muGsdsAin hbites iR¥ekhHBMtes §@ABIRLIRG | S
sel ected fromthe group consisting of hydroxyl am nes,

2- hydr oxyiggpd.di nes, 8- hydroxyqui nol i nes,

hydrexyi rgne ' f 2- hy ili . .
Sy HRCSatBEn e cobkifn 1 GBI (ofgc Hbnesium
hxided 00F poratss7Re rOTIatIeE Ho8/d031513

3. The catalyst system of claim 2 wherein the chelating ligand is
derived from a hydroxyl compound.

4, The catalyst system of claim 3 wherein the hydroxyl compound is
selected from the group consisting of hydroxylamines, 2-hydroxypyridines, 8-
hydroxyquinolines, hydroxyimines prepared from 2-hydroxyanilines, and
hydroxyimines prepared from 2-hydroxybenzaldehydes.

5. The catalyst system of claim 4 wherein the hydroxyl compound is a
hydroxylamine.

6. The catalyst system of claim 1 wherein the organoaluminum
compound incorporates a'chelating ligand.

7. The catalyst system of claim 6 wherein the chelating ligand is
derived from a hydroxyl compound.

8. The catalyst system of claim 7 wherein the hydroxy! compound is
selected from the group consisting of hydroxylamines, 2-hydroxypyridines, 8-
hydroxyquinolines, hydroxyimines prepared from 2-hydroxyanilines, and
hydroxyimines prepared from 2-hydroxybenzaldehydes.
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I{ Vi:ii, 4,3 9. The catalyst systemof claim38
wherei n the hydroxyl conpound is a hydroxylam ne. 10.

Wa\zﬂﬁemklnabfor rraki ng a catalyst system conpriBCTYS2006)31513
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c];l ng, ,,,,, t hyl hydr osi | oxane wi th an organic
ium
g o % S ol RS A e RS Fodisestspmasnd s

\Mydi'owlarmm@anoal um num conpound to produce an

nu SI oxane contajnjing, mxture (c)
Ceact ﬁﬁ n}h %*ﬁ%ﬁ@@lyﬁb%ﬁt@ﬂcmww

m xt u(ai) Wrddting &%d]&@ﬁéth?lﬁ?&r@blmxaﬁe%wparﬂ o@ganlc ma%Pesium

transiti nmetal compound to produce a 10 sUpport
trans ?Ifc%’r{ori’é?q}!ce A IRAIMBSMH AN §HOANE; support ed

transiy)i mgachvy ahe Wbrbané}négf& futh Ystloxarse MatH Sf  brRMbAINRinum

group conS|st|n trial | al um nuns
di al k9‘P'BP?|Lr'ﬁdr1f9rﬁrﬁ%1lI'qeon50fgaﬂ@altimkwfaﬁtmﬁanamodiaimrhg ohddure;

wher e{d) ﬁiachﬁ‘g”‘%eoﬂﬁgaﬂgalhhﬁﬂ@ﬁ-% enﬁgﬁﬁﬁflrﬁnrHQ UréCwith a

or the’ 15 organoal um num conpound I ncor por
chel af‘?'ﬁ@eﬂ' P@%tﬁtﬂ"ngl@rom%Gﬁaesgormmemllcgmpgund to produce a

pol yngjig p%'rt@g t%ﬂsﬂbﬂﬁeﬁbl“ﬁh?g the catal yst system of

claim 1. rocess claim1ll wherein the
ol ef i )i §0§@|lrél@@ ethe‘ rsupptorted drasitios omsétak i with o&  cocatalyst

et hyl ro ne -b ene t
20 ni %(]ﬁ? e@ tﬁ%)lpgof the &ﬁggl ur g){)s'ﬁ gmep]"lzafrp@w?alummums
pr oceéls|k(9ﬂﬁalbtﬂhlaurmhalldes ]aﬁd alkylaluminum dihalides;
wherein at least one of the organic magnesium halide or the
organoaluminum compound incorporates a chelating ligand.

11. A process comprising polymerizing an olefin using the catalyst
system of claim 1.

12, The process of claim 11 wherein the olefin is selected from the

group consisting of ethylene, propylene, 1-butene, 1-hexene, 1-octene, and
mixtures thereof.

13.  Aslurry polymerization process of claim 11.

16



