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process 25 con I'ons of p merization or copolymerizati on,
conpari son, The hestcstep W ghe syathesis ef thejagatalamt o teeNEAEHI yst

per se. 15or {itABaPheduRes broEibnah JTRIMeU I Ridho RAIDKEHYACSRs 0T This
copol yners of I i ndustri al

th ne and for, haysehql.d .30 an
cont ai ners) iﬁgPV a%PGn¥FrWhglﬁ %ﬁ t%%qﬁkfﬁﬁwﬁ YRS i GV BPFFed
by gel pernetbi ba pkodueedgr aphy (GPC) for nol ecul ar wei ght distribution.
Resins suitable fge fi i LORS, sty I%%Uﬁﬂ%ﬁ;ﬂ et & VaRa "Beaka
nmol ecul ar wei ght g?@%b%gh |oﬁF%%%#hQ%ﬁé%§5%aL an 8%%%gﬁgnt% 28
appr oxi mat el podgaularnwedgbsndistirdlpution products of ethylene polymers
15 and copolymers contain two components of different molecular

weight, one component having a relatively high molecular
weight compared to the second component and designated by the
acronym HMW (high molecular weight); the second component
being of relatively lower molecular weight than the HMW

20 component and being designated by the acronym LMW (low
molecular weight component.) In turn, the HMW and the IMW
components can have varying molecular weight distribution.
The production of two different molecular weight components
is related to the hydrogen response, and thus process

25 conditions of polymerization or copolymerization. By
comparison, the molecular weight distribution is dependent on
the catalyst per se.

For films produced from high molecular weight

polyethylene or copolymers of ethylene and for HIC (household

30 and industrial containers) applications, the resin of
ethylene preferably is characterized by gel permeation
chromatography (GPC) for molecular weight distribution.
Resins suitable for film applications typically show a
distinctly bimodal molecular weight distribution, with the

35 IMW and HMW components approximately equal in concentration.
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resin is narrower in nolecular weight distribution, and is typically
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di fferent byomeilght gfaire after hexene contact. SEM characterization
does not establish that hexene polymerizes during that
contact.

15 The total amount of transition metals ranges from .2 to
1.0 millimole per gram support. The amount of titanium
ranges from .1 to .5, preferably from .2 mmole to .4 per gram
silica. The amount of Zr ranges from 0.06 to .l, preferably
.07 to .087 millimoles per gram silica.

20 Figure 1 is a gel permeation chromatogram of a
polyethylene resin of the examples.

In particular, the invention relates to a catalyst
component which is a contact product of reagents comprising:
silica which has a pore volume which exceeds 2.9 cc/gram

25 and an average pore diameter which exceed 400 Angstronms;

' a metallocene of a first transition metal, activated by
an alumoxane;
a contact product of dialkylmagnesium and
trialkylsilanol;

30 a second transition metal source which exhibits a
hydrogen response which is different from that of the
metallocene; and

an olefin of 4 to 20 carbon atoms. This catalyst
component is activated by an aluminum alkyl activator.

35 The presence of the olefin, oligomers, polymers and
derivatives thereof, in the catalyst component increases the
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Accordlnglyhlg i“tgxe same polymerization and hydrogen conditions. The

15 catalyst component will now be illustrated in terms of
preferred embodiments.

Silica is the preferred support and has a pore volume
which exceeds 2.9 cc/g, preferably greater than 3 cc/g; and
most preferably a pore volume of greater than 3.1 cc/g.

20 Preferably the average pore diameter exceeds 400 Angstroms.
The silica preferably has hydroxyl groups. Silica which is
purchased must be dehydrated. Elevated temperatures are used
to dehydrate the silica. This can be done at temperatures
from 200° to 900°C, preferably from 200° to 300°C. As the

2§ temperature of dehydration is increased, the number of silica
silanol or hydroxy groups decreases. Accordingly, if higher
hydroxyl numbers on the silica are desired, then the
dehydration temperature is at the lower end of these ranges,
e.g. at 200°c. Parenthetically, higher dehydration

30 temperatures reduce the hydroxyl or silanol group content of
the silica. The preferred silica, PQ 988 (or PQ MS 3030), is
also characterized by a very narrow pore size distribution.

A sample of the silica is impregnated with a
metallocene. Preferably, the metallocene is activated with a

35 composition comprising a Group III element, e.g., with a

boron compound or alumoxane prior to the impregnation.



hydr oxyl nunbers on the silica are desired, then the dehydration
tenperature is at the I ower end of these ranges, e.g. at 200[err]C

Par ent het iW@I984224hi gher dehydration 30 tenperatures reduce tREI/USPANLIR§I or
silanol group content of the silica. The preferred silica, PQ 988 (or PQ M5
3030), is also characterized by a very nagrow pore size distribution. A
sanple of the silicais inpregnated wwth a netall ocene. Preferably, the
netal |l ocene is activated with a 35 conposition conprising a Goup |11

el enent, e.g., Whieh amdWtODE WINOWGKRNE PANGES APLOR LOfimbA /gheatalyst to
| npregnat i 98/0 247

PCT/ U907/ 1180Bme AR, Sty RESERAARAY r4nRel{Pofitt Ko/ RS Wit o
10 mol / g watibymtquaﬂystﬂﬂqﬁ¢thnnﬁn!pneionp dlimohtglyst. compoments

catalysts ghatBe WikuAn Al la(AGlIRL SOEPRISILENERELPTnlkoxved 1

al unoxane and | prégnat preparation is
under t Akencangderanhf@atalystorrreparation i9 un@easgsaoeuoﬂegxyg@wdrnu§

class of aEB%&%&%&sC%W'ﬁ?Str%'él%@ﬁéé J:fnéﬁ‘ end/ opneYehbes of
aIkyIaIuangnes repr esent ed, the formu a:_ R %J R% Olerr]O.ALR[err] for

ol i goneri catpm §5P%§|ﬁﬂﬂ&ﬁﬁ§gﬁi ¥g9ﬂ$¥%°01}n 251 aBB/oF| FYGHLFi ¢ cyclic

al gméxane wﬁkyeanumumnbsﬁl] | k&ewﬁmw yb)10~fch80fomu§a3 RO, (Anr(ﬁf)lerofibymﬁ 20
an IS a y roup ef erab Yy t al unoxane
(MO is af 3#g%bF aﬁu? %é??sm? &ngﬁyﬁhuphg % ol ecul ar
wei ghtl€ aneluggalelrymcwlam awlemyeammlwammu pat 108 Oabpm'tefem,lylEB.O—NAO
s typical by kgplid 339 Utﬁﬁ.fréfhﬁﬁuf-nfo axT&eRV%UHEchc”&q

conprising an al Unbxane ‘and a sol veént_ therefor can var t he

cat al yst sBGShPrFSeﬁéb&ryod‘l?c"éﬁ’l Thé”‘i‘f’é’?’é’r?%‘é@ﬂé"“&%nﬁ%ﬁbsléaﬁ B'é"g?éﬂr&:tc’é’d
from a | ar geigemetisy wdft ic apemdsvidded i@t pibet€or 68Npoledunay Wedgts

el opent o VS BT i ) el GHtahe Y30 v
MAO is typically kept in solution in toluene. The volume of
the solution comprising an alumoxane and a solvent therefor
can vary, depending on the catalyst sought to be produced.

The metallocene compounds can be selected from a large

variety of compounds. The metallocene compound has the

20 formula Cp,MA,B, in which Cp is an unsubstituted or
substituted cyclopentadienyl group and unbridged or bridged
indenyl, M is zirconium or hafnium and A and B belong to the
group including a halogen atom, hydrogen or an alkyl group.
In the above formula of the metallocene compound, the

25 preferred transition metal atom M is zirconium. In the above

" formula of the metallocene compound, the Cp group is an

unsubstituted, a mono- or a polysubstituted cyclopentadienyl
group. The substituents on the cyclopentadienyl group can be

preferably straight or branched chain Cl—c alkyl groups.

30 The cyclopentadienyl group can be also a pgrt of a bicyclic
or a tricyclic moiety such as indenyl, tetrahydroindenyl,
fluorenyl or a partially hydrogenated fluorenyl group, as

.. well as a part of a substituted bicyclic or tricyclic moiety.
In the case when m in the above formula of the metallocene
35 compound is equal to 2, the cyclopentadienyl groups can be

also bridged by ethylene or dialkylsilane groups, such as -



'indenél M iﬁ zirconiumor hafniumand A and B belong to the group

I ncl udi ng a hal ogen atom hydrogen or an al kyl group. In the f

of the net WVPIBEE 274 7conpound, the 25 preferred transition ne?‘g‘olﬁg%-’gﬂ#
zirconium In the above formula of the netallocene conpound, the Cp group
i s an unsubstituted, a nmono- or a pol ysubs®ituted cycl opent adi enyl group.
The substituents on the cycl opentadi enyl group can be preferably straight

or branched chain Cl1-C6 al kyl groups. 30 The cycl opentadi enyl group can be
al so a part cf -a BIOH.CIGH:, of €CRIREycand nORERY-CBCR"as whedenR', and RY

t et r ahydr oi nd {hbxitl Lﬁqr)ﬁ{;%/t??%%éﬁpﬁt g{ﬂ.}g Bydroggneteq U U@le('bﬁ )%{-Q’stp

as well as i coor "tricycl B¢ 2mi ety.
case when r’rﬂir% f@%ﬁ“b}hak’h ridag| BSEBEE 351f %&ﬁd‘q S equal

to 2, the C)é%%% te1Vin OFI0eINEbERE Berahiza b gpedmetaaiyderiee cmpound
dralkylsrlane groups suc

PCT/ US9?/ 11858 Hadqast |a t°“‘§34["e‘?‘?¥\/%?8f‘9] %" EReRErogRy of b leriney. .
where R anghRordme,ssrdnin&ydr giodpraeor hg¢dthgesubstiitGenits A and B in

Si (CH3) 2- CH2- err er I
and B subst H’l?er#’? e]h %1‘((3"0—% p%ﬁér%‘e‘tgﬂf)?eg‘ﬁet@;#&%‘%a%ga?rpoury If5 thgré
hal ogen atoq&pupheyﬁmayngreqprhéegabbﬁ strajigbt-ehaishicdr hyanaheshiGe Sy

i odine. |f nt he e fal of | |
corrpound arte‘al gﬁ ky:%%:td‘{(#ses &ﬁe%rﬁege?ergghg‘ist?‘ar % gharltrré%ﬁal?r%ncﬁggne

Cerr]- @[erb}lféﬂlr«yllstﬁmirﬂél- SRHTRCBLY het RyPeX¥thPr, Mt . n-
tl(r)aﬁgr[ %’: onl %ﬁ}o&"c;fo\f:clﬁtgi;anﬁxh%u | metahl- g&bylﬁde'ﬂhasmal aretraﬂt]rm:erfe tho s
transition ¥l R %@%@Fﬁﬁ?ﬁ %ggg'si‘ &tongrne%g(ri;b ﬁtﬂnﬁl ocene
is 1, 1-et hyloeneﬁmrrldge.d tibisé £ exiaiply ) Zhecmntammeonﬁdé Irethylene | g
preferred egha Qﬁn giiOﬁgggohguﬂdgq@hggrhgg solution of the

al unoxane prlor |npr ati

5 In preferre embodiment, the metallocene is added to
the solution of the alumoxane prior to impregnating the
carrier with the solution. The mole ratio of aluminum
provided by alumoxane, expressed as Al, to metallocene metal
expressed as M (e.g. 2Zr), ranges from 50 to 500, preferably

20 75 to 350, and most preferably 100 to 300. An added
advantage of the present invention is that this Al:Zr ratio
can be directly controlled. 1In a preferred embodiment the
alumoxane and metallocene compound are mixed together at an
ambient temperature for 0.1 to 6.0 hours prior to use in the

25 infusion step. The solvent for the metallocene and alumoXane
can be appropriate solvents, such as aromatic hydrocarbons
including benzene, toluene, xylene, halogenated aromatic
hydrocarbons, ethers, cyclic ethers or esters. Preferably it
is toluene.

30 As indicated above, preferably, the metallocene is
introduced to the support in activated form. However, the
steps of introducing the metallocene to the support and
activating it can be undertaken seriatim. Temperatures of
support contact can range from 20° to 50°C. 1In preferred

35 embodiments herein the deposited metallocene source is

subjected to contact with a liquid alkane of 5 to 10 carbon
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15 nitrogen purge.

The trihydrocarbyl silanol of (a) trihydrocarbylsilanol
and dialkylmagnesium can be represented by the empirical
formula A,B,C,SiOH. The hydrocarbyl of A, B and C can be
alkyl or aryl. If A, B or C is alkyl, it can contain 1 to 10

20 carbon atoms and preferably it contains 1 to 6 carbon atomns,
most preferably contains 2 carbon atoms. If A, B or C is
aryl it can be unsubstituted phenyl or benzyl or substituted
phenyl or benzyl; preferably, if A, B or C is aryl, it
contains 6 to 10, preferably 6 to 8 carbon atoms. Each of x,

25 Y, and z can be 1 and the sum of x+y+z=3.

' The dialkymagnesium contains alkyl groups. Each of the
alkyl groups may be the same or different and contain 1 to 10
carbon atoms, preferably 2 to 6 carbon atoms.

The second transition metal, provided as a non-

30 metallocene, is preferably a titanium(IV) source. The
titanium source is a contact mixture of an alcohol and
titanium tetrachloride. The relative amounts (molar ratio)
of alcohol to titanium metal (metal basis) can range from 0.1
to 1. This is then dried at 45°C and under nitrogen purge.

35 The isolated particulate intermediate containing both
transition metals is then contacted with an alpha olefin of 3
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15 The catalyst can be used in the polymerization or co-
polymerization of ethylene under slurry, solution or gas
phase conditions (e.g. fluid bed gas phase conditions).
Preferably the temperature is in the range of 35° to 120°C
and the pressure is below 1000 psi, preferably below 400 psi.

20 In preferred embodiments, the catalyst is presently run at
slurry conditions. The amount of activator employed ranges
from 5 to 500 Al/Ti molar ratio, based on the total Ti
transition metal.

The olefin, e.g., hexene, contact step results in
25 catalysis product of higher density, with less alpha olefin
‘ incorporation into the polymer or copolymer, when ethylene is
subjected to co-polymerization with olefins of 3 to 10 carbon
atoms, preferably to 8 carbon atoms. Moreover, the target FI
of the resulting polymers could be reached because of this

30 treatment. The Top Load Strength property or stiffness of

bottle made is also improved.
EXAMPLES ILLUSTRATING ESSENCE OF INVENTION
The objective of these examples is to demonstrate that a
modified bimetallic catalyst can polymerize ethylene with

35 good productivity under the very high density conditions
required for HIC resin production. Due to the exceptionally
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t enper at ur 82ta1yEt FEhtatgdng: 235 & REHHERING Jrdy @ A¢RSHEY ow
1000I psi, afeaebahaly obehcwim&lepa .ofz&h;_ I@sﬂﬁ&umﬂw@/&mf gertber
catal yst is, present [ Lr3s.condi t e, amunt o i_v.ator
enpl oyed r%ﬁgggaf" oﬁ?‘(gr%g' %f&%#t%nﬁmasr (Jra I, I%a{ss'%d —onrb‘t%e’ ?’gé aﬁ‘fﬂ?_
transi §i onhesene) . ThMozeovier,, &fgthehdrdrexenspmanttentt eis rlkowered i to 250

catal ysis ogdyct l@h ' f48S S N, id¢or poration
into the p’g?'y?rgr &Sret‘c‘?%% skee?%%té%te%yl elr??'i stqlsétj | eﬁ%ﬁﬁiw

co- pol yrer ReSFPaReERi tR eSS thagy hally 1Fhehiafarex of devekeped 3 news

carbon at ogataMpeseoygepalrat il galoddduife e dRmedd hi preéySekoul d be
reached because of this 30 treatment. The Top Load Strength property or

stiffness of bottle made is also i nproved. EXAMPLES | LLUSTRATI NG ESSENCE OF
| NVENTI ON Ekampbgeedti ne typiicads medhand |y iprdparienprite diiandthall e nodi fi ed
bi met ghl i c catal yst cggtgg yyerize ethylene with 35 good productivity
under the very high densi conditions required for H C resin production.
Due to the2excefPmeRaenE A WD 98/ 02247

PCT/ US97/1 1095 8nhhahehpnaae guasdiz &sa-19n i {die vis ddifaraedd n@tal lic
HIC 200°C for 16 hours. In a flask, 0.89 g of 1,1-ethylene
bis(indenyl) Zirconium Dichloride (from Boulder Scientific
15 Company) was mixed with 86.4 ml of methylalumoxane (MAO)
solution (4.76M, from Witco/Schering Company). In another
flask, this reaction product solution was mixed with 58.4 g
of the 200°C dehydrated silica and 240 ml of heptane was
added to help disperse the Zr/MAO complex. The slurry was
20 dried to remove heptane and toluene under nitrogen purge at
41°C for 16 hours. 82.8 g of the precursor was obtained.
The uniformity of MAO distribution among the particles is
quite good as indicated by Scanning Electron Microscopy
Analysis; this precursor showed that 95% of particles have
25 similar amount of Al and only 5% of the particles have higher
levels of Al.

b. Component B
In a flask, 30.9 ml of 0.736 M dibutylmagnesium (DBM) in

heptane solution was dissolved in 450 ml heptane and heated
30 to 45°C. Then 3.45 ml of triethylsilanol was added slowly

and stirred for at least 30 minutes. The Component B

solution was added to the Component A flask which contains

82.8 grams of the precursor and stirred for at least 30

minutes.



catal yst containing Zr sites produces resins with a density of around 0.946
I nstead of t ﬂtgﬁah&pd >0. 950 g/ cc under our standard slurry H C conditions
(90[err]C, H 04, 30 mMl 1- 5 hexene). Mireover, if the RCHUREHHO9S
content is lowered to 20 nml to increase the product density, the
productivity decreases to |l ess than half. Therefore, we devel oped a new
catal yst preparation procedure to address this problem Exanple 1: A

typi cal nethod for preparing the binmetallic 10 catal yst. a.
Conmponent A RhilemEimm&aC§halySt988 IMsilica was dehydrated at 200[err]C

f 16 h 8 g ( ) Zi rconi um
D|O(r:hl ori ggr?f rom %m%ﬁ cfeg%g? %g C%Jiy % \%&? rﬁjgtggij t"ﬁ’ é’g }'afﬂ of
net hyl al unox&RLYSIeY was (dibwted. ¥BN@°ﬂrBh1wft@GM§ﬂnﬂqru?hﬁnw%&wq mlnof
anot her flask,g4% r;@@x@ﬁ&x@@l}”ﬁ@gﬁ&ﬁesQbk’.thBn"‘%smam tvﬁ%f]‘k{ﬂtﬁ’f the

200[ err] deh dratﬁd silica and hept ane was a

di sper se q@*ﬂ?xﬁﬁﬂ%&PmTﬂ%mE?E?Fyrﬁa§°ZﬂlvedP|@dﬁn?qnﬁﬁﬂRﬂ tBekar
and tol uene umtﬁro.nl tmmmm@wxﬂ«:catléﬂ.[ ﬁnlca&%wlﬁsh%r 2diHetd ﬂa&fm h@f

A L e T
Anal ysi s; t hisolatdan saas ﬁﬂﬁe@ tdnathéS%nfryabﬁl componant AYB. Z:xﬂﬂéw

t of Al 304, t i g
Component. B 1o a **ékél‘%% ABEGEY| Gag°rpRiEay) DARE (I ag qnika to
hept ane Yol utSBr aeparn pwmmgnathegfﬁnéoanasmauw 3069.20g of

45[err] C. Thﬁ@ﬁi‘Hidﬂn(ﬁolidéﬁ&y|§btaﬂﬁédmas added sl.owy and stirred for
at | east 30 mi nutes. The Conponent B sol ution was added to the Conponent A

flask which contains 82.8 grans of the precursor and stirred for at | east
30 m nutes. Example 2 - Preparation of hexene pretreated catalyst

1 g of Example 1 catalyst was slurried with 10 ml
heptane in a flask. 1 ml of hexene was added and stirred
15 under nitrogen purge overnight (16 hours). 1.3 g of dry
powder was obtained.

Example 3 - Typical Polymerization Procedures
3 liters of heptane were transferred to a 2.5-gallon
reactor and 1 ml of 1.258M solution of diisobutylaluminum
20 hydride (DIBAH) in heptane was injected into the reactor
under agitation (900 RPM). 1-hexene was then transferred to
the reactor. The reactor was heated to 90°C and 7.5 psia of
hydrogen was fed into the reactor to obtain a H,/C, molar
ratio of 0.04. The reactor was saturated with 200 psig
25 ethylene to maintain the ethylene partial pressure of 182
psia. 0.15 gram of Example 2 catalyst and 300 ml of heptane
were fed into the reactor, using ethylene pressure slightly
above the reactor pressure, to start the polymerization.
The polymerization was maintained at 90°C for % hour.
30 The polymer slurry was stabilized with an antioxidant package
and dried overnight at room temperature. The solid product
was placed in a vacuum oven for 1 hour. The polymer was
weighed and a productivity of about 2000 g/g cat/hr was
calculated. The dry granular product was extruded through a
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Final Catalyst In another flask, 24.6 ml of 0.912 MTiC[err] in heptane
sol uti on W@ 9%8M0224Fed in 400 mM of heptane. Then 11.3 nl of @®CIABIN1095
pent anol / hept ane sol uti on was added slowy with 5 stirring at room
tenperature to give a 0.5 pentanol/Ti nojegar ratio. This nodification wll
allow us to adjust the MW of Ti-catalyzed polyner for optim zed product
performance. This solution was added to the slurry of conponent A/B. A new

b_rfwni sh i&ﬂddaé&fé;t%ﬁn!ﬁ]ﬁxffﬁﬁﬂﬁﬁé Eﬂneslfb%gw&a@ ?feil@ﬁhﬂtlfb#(bﬁéﬁ;éﬂ;bé’s

ni trogen purging a err 0 our s, . of, i ght, by own sq was
obt ai ned. ‘B@g"nﬂ?%t?nplé?gparcﬁ%i{ﬁ}e]]o? :Héé(%’ﬁle ﬁ?ét gatl&d© at"é'l%vsn'l é‘iﬂ(’)c?
Exanpl e 1 ayidlygss onstbeuextrddatehwat woiseldepiamietiermdfd agletterl oof
hexene wa d | u Nt i . . hours).
137G of B9 pindEs sALAREY, A8n BEGhi B K3END 2hRP UK MRt icAPioRe!
Procedures 3 | iHereonduatedanthydenet Pedymericatiiora experjslantts rektth or and
1 m of 1.ZRAMSP!1kvensobedilaalehyl akyNgneRe? QU E i tidR) in heptane

was injected into the reactor under agitation (900 RPM . 1-hexene was then
transf er r RFAPLIHeeF WLHR, Ex?ﬂgl?eﬁchFaM§the qoprpsdes e FRFUALS psi a
01;] hydrogwmstﬁeduhﬁfegtée ﬁeeanystt.o abt &mﬁ H¥ €hetadld aﬁér?]‘af 0. 04.
The react Qr, was_saturaje i L 0 L Q.25 t ne ta nmaintain the

et hyl ene patiT a‘l’a%?iejgiérg‘:g‘ °T§§ %Eggigﬂ Ys &"%@r“‘ﬁf&ﬁﬁ eer%%]a?réﬁ‘ V&t and
300 O of respuced hexeneclevels (Avenchomopolywieny zathprems pExslere),
slightly ghpveide 4P8&ESY Eié:ﬁgtévsg the Era%ratlyté%e a%i)(fi‘iﬁ} Z&Kd%‘-tﬂ_gﬁ

pol ymeri zat i on was_ fal nt al ne [err] C for "% hour. 30~ The polymer slurry

was st abi IFHERPTFPHA AT aHPVEX| 48NELpRERERE SPRCENtERIRISight at room
tenperature. The solid product was placed in a vacuumoven for 1 hour. The

pol ymer wgs=waighad-—and-a productivitacof_about 2000 gla catlheuas
cal cul ated. ARgufltyo% apul ar produdt pR3agxtivdey tProygh a MFR
Hexene (ml) {(g/g cat/hr) (T..) (T.,/1,)
untreated
15 30 1400 50 125
h: 20 600 2 89]'
treated
30 2500 24 89
ﬂ 20 2100 15 127
10 1700 4 129
20 0 _____1100 0.5 121

90°C, H2/C2 = 0.04, heptane-slurry

The resin produced with the hexene treated bimetallic
catalyst (under reduced hexene concentration, i.e. 20 ml
case) showed the desired MFR and bimodal MWD required for

25 premium HIC applications (Figure 1).

Note: 1In the foregoing Table, I,, is measured according
to ASTM D-1238 condition F at 190°C and I, is measured
according to ASTM D-1238 condition E at 190°C; the ratio of
I,,/I, is MFR.
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Randcast | e njypiggRidouder. The followi ng nelt flow properties wer

deternined:mrFEFﬁ? (mel't index) and I[err] (flow index). GPC dﬁ§p§§?§”gﬁ

t he extrudate was used to determ ne mhethenlor not it is suitable for
remumH C or HHWfilm applications. 5 We conduct ed

Bolynerization experinents with several |levels of 1- hexenenéghﬁ%kﬁhérHASEEEN,

above-mentioned procedures with Exanple 2 catalyst, and co ar ed REPSACED
results mﬁthQLﬁéﬂﬁﬁtreated catal yst. As shown in the table below, thiS

catal yst not only enabled us to polynerize ethylene at 10 reduced hexene

| evel s (even hono on rizati.on of ethylene), but also greatly inproved the
catal yst activity Cnor fﬁ%ﬁ' RH?QWR%%%RtIYW%FhIé§eP ﬁ@?&ﬁ€¥ product of
concent r at i oneageAtsucomdrising: Productivity MFR
Hexene (i) =110 A  Has a (BGEE V1unt' LREE ’L&%EJ s 2.9
1400 5 50cc/gram]apd2@n average pore diameter which68fceeds 420

89 30 Angstroms; 2500 24 89 20

2100 15 127 10 . 1700 4 129 20
0 a metallopgmy of g Lirst trapsippparmetaliR/ C2 =

0. 04, heptansesivatygdThy aesialupiox@msd wWith the hexene treated bimetallic

catal yst (under reduce ne.con trat Ny 20 M case howed t he
desired MFR and bIﬁDda? %&é%Pequ%F Rt ?ﬁ&%&Tﬁﬁ?ﬁi? %Péations

(Fi gurelQ). wpialkyhsihenbdregoing Table, I[err] is nmeasured according to

ASTM D- 1238 conci 1 on B 3ol Ereres¥ioel ffedy ol Yifed sphfbtperd

hydrogen response whlc is different from that of the

metallocene; and
an olefin of 4 to 20 carbon atoms, oligomers,
15 polymers and derivatives thereof.

2. The catalyst component of claim 1, wherein the
silica is characterized by a hydroxyl group of greater than
0.7 millimoles per gram silica.

3. The catalyst component of claim 1, wherein the
second source of transition metal is a contact product of
titanium tetrachloride and an alcoheol containing 1 to 10

carbon atons.

4. The catalyst component of claim 1, wherein the
olefin comprises hexene.

5. The catalyst component of claim 3, wherein the
alcchol is pentanol.

6. The catalyst component of claim 1 wherein the
metallocene is 1,1-ethylene-bis(indenyl)zirconium dichloride.

(T w\s\ii\e\e\‘\\“\\\\\\\\\iif\ied



PCT/ US 97/ 11095 Page 11 | PEA?US 22 MAY 1998 CLAIMS: 1. A cat al yst
conponent conprising: silica which has a pore vol une which exceeds 2.9
cc/ gram anOM80RA2r age pore di aneter which exceeds 400 AngstRERAESI7I82098
silica inpregnated with a netallocene of a first transition netal
activated by an al unobxane to provide a papticul ate product; said
particul ate product contacted with a contact product of dial kyl magnesi um
and trial kysilanol to forma second contact product; a second transition
metal source whi7ch edhishigportdy draely st sponpeisiihghans adikiyfle aamin ifruam

that of th |50 [ t 1th sakd, _second contact product '
and i sol at ggﬂgéﬁgdpa%%g%ﬁ%} eﬁl‘ﬁg% g?@%’ ﬁﬁ‘iséﬁtbpgf P% of 4 to 20 carbon

atons, ol i juiedkylpdniannm and dbidlkylakgmiherebfdrided ahdf theprovi ded in
anount s ef{:gggil%tt @ onipd; _Jiheci’ﬁrﬁ’hi of the particular internediate. 2.

The catal yst cofiponent "of claim 1, erein the silica is characterized by a
hydr oxyl group of greater than 0.7 mllinoles per gramsilica. 3. The

catal yst conponent offhel @aBallysthas®idldhe $LCOREreQH €ReOkitijagsi tion
netal is a cogtgct gr%%yct of titani€n1tetrach oride and,?n,alcoho

cont ai ni ngCTRF8 G PYBEXYA TRt oi FEDAEET nthanpPedchilidmples BeTan

ol efin: Tigmemasildriag of 2 to 60. 4. The catal yst conponent of claiml,
wherein the ol efin conprises hexene. 5. The catal yst conponent of claim
1, wherein the alcohol is pentanol. 6. The catal yst conponent of claiml,
wherein the net 8+l oc&he iCatrlysh 84 «pkabm sTi ndeeyeini thensagrdidc sburicee.

of transition metal is a contact product of titanium
tetrachloride and an alcohol containing 1 to 10 carbon atoms.

10. The catalyst of claim 7, wherein the olefin
comprises hexene.

11. The catalyst of claim 9, wherein the alcohol is
pentancl.

12. The catalyst of claim 7, wherein the metallocene is
1l,1-ethylene-bis(indenyl)zirconium dichloride.

13. A supported catalyst comprising an alkyl aluminum
compound selected from the group consisting of
trialkylaluminum and dialkylaluminum hydride, and a catalyst
component comprising an alumoxane;

5 a contact product of dialkylmagnesium and
trialkylsilanol;

a second transition metal source which exhibits a
hydrogen response which is different from that of the
metallocene; and

10 an olefin of 4 to 20 carbon atoms, oligomers,
polymers and derivatives thereof.

(A

M S
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supported catal yst _conprising an al kyl al um num conpound sel ected fromthe
group consi sMAB4% ri al kyl al um num and di al kyl al uni num hydr | BEIUSTH19e

catal yst conponent of claim11. 8. The catal yst of claim7, wherein the
silica contains hydroxyl group of greater than 0.7 mllinoles per gram
silica. 9. The catal yst of claim7, wherein the second source of

transition nmetal is a contact product of titaniumtetrachloride and an
al cohol cont ai ni nd4: t Fhe) cedalystatcomporieht cfheclmiml ¥3; wherkannthe

wherein the gkqfiia MR gsmﬁr ajhm,9, . i

t he al cohol ?ggpj)'ent anol_.m_%z. he ¢ tla%ﬁugggfcﬁaﬂn%’%rﬁ%géi%U?hglwgﬁgh‘gs
net al | ocene P&r| grag §HdS&-bi s(i ndenyl ) zirconi umdichl oride. 13. A
supported catal yst conprising an al kyl al um num conpound sel ected fromthe

groeup consi sting trial kylal ym num and di al kyl al umg num hydri de, and a
cat al yst corrponen?‘g(:orrg es%ﬁg"aiﬁfsz}l &ﬁﬁ&?&’ﬁ’&ﬁs 8¢ E1tln 13 5 EReratk BR8duct
of di al kyl mageesndmsandcer iofl tylansizion metedcadnd 4 raorstd¢Onprediatt sesr ce
whi ch exhi bi r [ ich _J | Lfere ro h f e
met al | ocene; E%ﬁgn%ﬂ QQEQ—acﬁiBQJ%?%O‘lé(g.ﬁ %r{o 13‘4 c%hc?elzdg%naé%%%%é? g#‘rs‘,% ‘1"8

ol i gomers, peR¥RERsakABSderi vatives thereof.

16. The catalyst component of claim 13, wherein the
olefin comprises hexene.

17. The catalyst component of claim 15, wherein the
alcohol is pentanol.
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