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cation pfecursor can ttac one or two oxygen atons on
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organoalu%mnum compound, a carrier, and an oxygen source; and b) R%,A1Y, wherein each

mdependent]y comprises a hydrocarbyl group having from 1 to about 20 carbons, and Y
comprises a halide radical, a pseudo halide radical, an alkoxide radical, an aryloxide radical,
an alkyl substituted amide radical, an aryl substituted amide radical, a siloxy radical, a
boronoxy radical, a diaryl boronoxy radical, or a halogenated diaryl boronoxy radical. Also
provided are methods of preparing a composition comprising combining at least: a) an
intermediate composition derived from at least an organoaluminum compound, a carrier, and
an oxygen source; b) R%AlY, wherein each R? independently comprises a hydrocarbyl group
having from 1 to about 20 carbons, and Y comprises a halide radical, a pseudo halide radical,
an alkoxide radical, an aryloxide radical, an alkyl substituted amide radical, an aryl
substituted amide radical, a siloxy radical, a boronoxy radical, a diaryl boronoxy radical, or a
halogenated diaryl boronoxy radical; and c) a Lewis base. Also provided are methods of

preparing a composition comprising combining at least: a) an intermediate composition



[ 0015] I n anot her exanple, for purposes of illustration, a dialkylal um num
cation precursor may formthrough the coordination of a trialkylalum num Al
R3 to a cwordiwabssrel y unsaturated al um num center: RP RBTRR2¢djokdsgo Al O NN
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(e. g. comiptibesYhydrédarbdt @ping dlab pgnfvoiinf i éd alfait R0, carberh atdnss, 2n6-Wicofdplivsesta
Me- Phenpxy ( )), or both electronically and. sterically nodjfied (e.qg.,
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precursor contacts a LeW s base. For purposes of illustration, after the
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modi fi ed di al kyl al um num precursor. can have one_or nore structures, sone
ex arrmb@%e. of g&,éﬁ?/e;pvgc&ﬂdl Firsl F%nethods of preparing a catalyst for olefin polymerization,

comprising combining at least (a) a transition metal, (b) an intermediate composition derived
from at least an organoaluminum compound, a carrier, and an oxygen source, and (c) R%AlY,
wherein each R’ independently comprises hydrocarbyl group having from 1 to about 20
carbons, and Y comprises a halide radical, a pseudo halide radical, an alkoxide radical, an
aryloxide radical, an alkyl substituted amide radical, an aryl substituted amide radical, a
siloxy radical, a boronoxy radical, a diaryl boronoxy radical, or a halogenated diaryl
boronoxy radical.  Also provided are methods of preparing a catalyst for olefin
polymerization, comprising combining at least (a) a transition metal, (b) an intermediate
composition derived from at least a carrier and an oxygenated organoaluminum compound,
and (c) R%AlY, wherein each R? independently comprises hydrocarbyl group having from 1
to about 20 carbons, and Y comprises a halide radical, a pseudo halide radical, an alkoxide
radical, an aryloxide radical, an alkyl substituted amide radical, an aryl substituted amide
radical, a siloxy radical, a boronoxy radical, a diaryl boronoxy radical, or a halogenated diaryl

boronoxy radical.

[0009] This invention also provides methods of polymerizing monomer comprising
carrying out such polymerization in the presence of one or more catalyst composition
according to this invention. Also provided are methods of polymerizing monomer
comprising combining a composition according to this invention, a transition metal

component, and monomer.
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backboneDi al kyl al um num cati on precursor( i\ivvy is a bulk AO structure

RPYyFt 2 N WdQodl29ss71/ 41NR2 'Y AO backboneDi ai kyl al unmi numpcatisesvspraser sor (

ot ahssa bl ko AO structure), 5%2 AI%AI 9% | RS_AO backbone Di al kyl al um num

cat i OI’{O‘]LlJﬁ)éCUI’i {s( 1nvention - also ‘provides co positions derived from at least: "a) an
intermediate composition derived from at least an organoaluminum compound and an oxygen
source; and b) R%AIY, wherein each R independently comprises hydrocarbyl group having
from 1 to about 20 carbons, and Y consists essentially of an alkoxide radical, an aryloxide
radical, an alkyl substituted amide radical, an aryl substituted amide radical, a siloxy radical,
a boronoxy radical, or a diaryl boronoxy radical. Also provided are compositions derived
from at least: a) an intermediate composition derived from at least an organoaluminum
compound and an oxygen source; b) R%AlY, wherein each R> independently comprises
hydrocarbyl group having from 1 to about 20 carbons, and Y consists essentially of an
alkoxide radical, an aryloxide radical, an alkyl substituted amide radical, an aryl substituted

amide radical, a siloxy radical, a boronoxy radical, or a diaryl boronoxy radical; and c) a

Lewis base.

[0011] This invention also provides methods of preparing a composition comprising
combining at least: a) an intermediate composition derived from at least an organoaluminum
compound and an oxygen source; and b) R%ALY, wherein each R® independently comprises
hydrocarbyl group having from 1 {o about 20 carbons, and Y consists essentially of an
alkoxide radical, an aryloxide radical, an alkyl substituted amide radical, an aryl substituted
amide radical, a siloxy radical, a boronoxy radical, or a diaryl boronoxy radical. Also
provided are methods of preparing a composition comprising combining at least: a) an

intermediate composition derived from at least an organoaluminum compound and an oxygen
source; b) R%AIY, wherein each R? independently comprises hydrocarbyl group having from
1 to about 20 carbons, and Y consists essentially of an alkoxide radical, an aryloxide radical,
an alkyl substituted amide radical, an aryl substituted amide radical, a siloxy radical, a

boronoxy radical, or a diaryl boronoxy radical; and ¢) a Lewis base.

[0012] We have recognized that formation of cations of ionic aluminoxanate
compositions as described in WO 2003/082879 and WO 2007/005400 (Sangokoya et al)
- result from contact of a chelating Lewis base with what we have termed a "dialkylaluminum
cation precursor" moiety contained within the MAO structural framework. We have also
discovered how to increase the quantity of such dialkylaluminum cation precursors in
aluminoxanes, such as MAO, by use of what we have termed "dialkylaluminum cation
precursor agents”, and that increasing the quantity of dialkylaluminum cation precursors

substantially improves catalytic performance of aluminoxanes.
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activ with the sane unt. of an AO after treatnment wth the .

di al kib i nEﬁ{ PHRBHS &f}g‘g@tsf%ﬁngaﬁ%tqunﬁpér fsditeie "defpdaprigHyg cation
[0019 Ir@u?é’o@ﬂé%? aGRBRYP b&ﬁt?ﬁ%d Qiethifl the 'wagth%@urﬁfiﬂa%%wjo% g dﬁ}ﬂ react
conmbi ning at |east a carrier/support, an organoal um num conpound, and an
oxygerwisoliees. babbéclmkatperorspurdelatian) befanyLowiditase shbitized dydieylaRiGium
including 09, H20, and_can be water that is contained in the ) b
carri éar/l%p%er PUrPAses of HiusHElYh dialkilsiumingm ediopPTaRSYpE §4TBPFIAIR of

addi ti . i, i . e e e ddition may
pe- | (i BERRIE R U B ERATAT SackBins AR Geh e Bl Aapiri ¥ oy b
[ (or gaugdmicuibiyh wrOUPORPONEH Gp o WYL DO SAthEtomsC aF d1i @fahfl@ RO dtalkylhinagdht i on,
an oxygenat ed organoal um num conpound, for exanple, O, can be conbi ned

Wi th 5260 PTeskrseT spbbe. attaghegs ngomke pritwio adlaylasrgwiesnen dee HQ)haddionai thioweh
conpo i : S n._deri from at 5| east,. an
or ganggﬁ@a‘%ﬁ%@ﬁg%@ rrgfgggﬁma%ﬁgh}aé%Cglgt;%g'évﬁgéegetf\r{r?g.boxf‘%gr giﬁ? Sg)gga)of forming this

i nternmedi ate conposition is to generate Lewis acid sites (i.e., sites
suitable for accepting at |east one electron pair) to react with the

di al kyl al um numPc:at}}%n precursor agent to generate dial kyl al umi num cati on
pr ecur sor s-an /t Ra-:\/qarri ers/supports. The raw nmaterial of a carrier can
contain absgf @ watg”, which can serve as the source of oxygen. A second
source of ﬁ—g gen it hen becones optional. The carrier containing water can
then WO nee wPiAkUAlLIGHALERIM RIPFUBADOAAT O 2 BXRIRD Siructure).
trimethylal um num (TMA), to formthe internedi ate conposition. The

carri ppof,t e i Lr el im . absor ter and _t.hen a
pr ede edrlﬁiﬁlnedfnar?gléglhte o?}gl\%\ﬂlfftef éejrifockz aﬁg Ie)g)agdagdn111 lggt%%og 0 thcgglggirgﬁnenrn}l% pcﬁéf’)? for
nmor e preearssecaobyd dttched td fies svatveroxsgsi anins drothe e¥@BRdk®onwhen the carrier
conprises silica, water content can be fromabout 1 wt%to about 30 W% or
fromabout 5 wt%to about 15 W% or fromabout 8 w%to about 12 wt %
based in th totial RRei ght of the carrier. The oxygen source can be conbi ned
with the org}qoexl m num conpound to forma first product (e.g., MAO forned
from wat er andOTMA\of from Ph3COH and TMA), followed by forming a WO
2009/ 029857P /U|SZORI/ 074880 second product (conposition derived from
carrier/suppert @and ox&;enat ed organoal um num conpound) by conbi ning the
first @m@bomﬁt Pialkylalleningm egHOUMreaUISar i ierAsuppabhik £8Y dhRiatSupports
10020] Carriers containing water useful in conpositions according to this

i nventq compri L.no i C rriers or .o ni.c_carrj.ers.,Such carriers
cont al ikt or aafober HERPLE 67" ByEoRescier RO Rooh sk Sk anmitial HlivTho.
been pechisot vy dbinilitatgdiheAosalinAeaho featiallel SuMBin® A IRNAS & dodrahhEiely
predet erm ned anmount of water has been added after the absorbed water is
conpl BRsfuraled ajuspisHp @ty el i mi nated therefrom This invention provides
that such carriers can contain up to a percentage of water such that free
water is not |eaching out of the carrier. Such carriers can be either
non-cal ci ned g | owsf enperature cal cined. As used herein, a "non-cal cined"
carrier is ca\rjﬁgit t has not purposely been subjected to cal cining
treatment, a g/d“"loﬁw{epperature calcined" carrier is carrier that has
been cal cined at artenpBrature up to | ess than 200C, or up to about 100C,
or at about s50C. The calcination tinme can be at about 86C for about 4

hour s. AGUsddi@onet he califikyialundifufR¥aiiéh PREEASSE. I 0 any .at nosphere, for

exanpl e, in an atnosphere of air or an inert gas, or under % VA unAO
structure)

[0016] In these AO backbone/dialkyl aluminum cation precursor examples, each R® can
independently comprise one or more hetero atoms, such as F, Cl, Br, O, N, etc., a group

containing at least one of the hetero atoms, or a hydrocarbyl group having up to about 20



[00211Carriers containing water that are useful in activator conpositions
according to this invention conprise inorganic carriers or organic
carriers.wh2pbunesssty of carriers can be used as a m xt pce/usaod/ocssse i er s of
this invention rise water as absorbed water .or in hydrate form A
carri GPOGR 4TS FARCRt FEHOAER HENBOFUTRTSH A HAVRCAED Y] GFalP BBIES UBIRARPRE ot
| ess tandnlisd{g of silica, or not less than 0.3 m/g. A carrier of this
i nvention may have a total porc volune of about 1.6 mJg of silica. The
average particle diameter of the carrier may be fromabout 5 mcroneters to

about [0@0Q M BoOMRIREEs ofrddsEdimab@u ihnflbe ! tiEetems "dallePauiniRA® cation

mcrometers. [0022] One silica useful in this invention is porous and has a

sur f adEecsF®s apentt pisansuRgdl ¥t whersraaah Bitndeperdenyy sonipeiget d hudreatrbybgoupp/ g

il including t of t 10 . ilica to about 700 in2/
211 o Rl B AP cBaR oy BRCYoohBaet Fpisia Bl BRI R (o
about of .iflugedignsirith6@, limnthedthi A Bleatden, PAE tdisk@laflindiiBELEatioh plREursaNgn®f

fromabout 10 mcroneters to about 500 microneters. A silica useful in this
i nvenchpritbenceradimate Wy ypeatanaies plamimem rsaiggirafehf & deicapetam 30 fepndghe o

about 5 rn2/. a pore volunme in_the range. of from.about .0.5 cclg to about
B R e g O S T B T g
M cr oRRIcBbSichDy M@lﬁedlg%.,nwthm 1 Ssterfrall§ @hodifisd I(b.ga Wiy Yhavesaispulace
area in WD 2009/ 029857PCT/ US2008/ 074880 t he range of from about 200 nRlg

t o abdde-PBe®xy2(BHTY), por dolto| aleatranicailye andingericatlyf nodiaebue.gl. wvite/X§ to
about 2.0.cc/ and, an. aver.age particle diameter in the range. of from about
To m eraierdneiRgy o fER T RRE et G B0 st ARy dPa ey by of
a typideatylPRAAHEM Talibs Qe st dQiARVIBIEinMS S riurédt doRtRtd NYSRId BRel Fobn the

range of from about 10 angstrons to about 1000 angstrons, or from about 50
angst pormsenohiibstrath@) afay e eameot withoandslbiodelutiifum ngsion grecursr sgent, 350

angstrons. A typical.cqgntent. of hydroxyl groups is from about rnrnol OH g
o s ol genspistel B SRR alkyaBininllr St Hmaio h Sue FRRCTE Buees gpine

hydr ogennbrodednnat@iowas determ ned by the following Gignard reaction
Most of these active OH groups react readily wth benzyl magnesi um chl ori de
Gignard to produce toluene, and this reaction can be used to quantify the
concentration aof active OH groups on a particular silica. Alternatively,
triethylal yni n1qaﬂ b&?used for the titration in place of a Gignard
reagent. AE@y i cal cmlOtent of hydroxyl groups is fromabout 2 mmol OH g
silica to abddt IOI@MJR%}VQ silica, or about 3 mol OH g silica to about 8
mmol OFl/g lica, or fromabout 3.3 rnnol OH/ g silica to about 7.2 nmol
OH/ g sjlica, 100241Exanpl e ingrganic carriers that may be useful in this

i nvenﬁérbaqképuee i %@wﬁ%umtﬁa@hﬁa@i@wwpmmumsaunemsmmreﬁl s and
the like. The inorganic oxides can conprise silica, alumna,
silica-alum na, nmagnesia, titania, zirconia, and clays. Exanple inorganic
oxi des useful Rin thiis ikavention include, without limtation, SiQ2, Al 203,
MO, Zr 2, 'OZ\,BZB ¢/ CaO, ZnO, BaO Th02 and doubl e oxi des thereof, e.g.
Si 02- Al 203, 'O@x&@ ,\§p02-i02, Si 02- Ti 02- Mg0. Exanpl e magnesi um conpounds
useful in this invention include MyCl2, MyCL(OEt) and the |ike. Exanple
clay mnerats useful in this invention include kaolin, bentonite, kibush

cl ay, Afeylackhooeay, dibtgyfeuminumsiatigerireeurspyy aphyli t€, Ll £6) HLERS:
nontnorillonites, vermculite, chlorites, palygorskitc, anllnite, ngtrite,
dickite, halloysite and the |ike. [0025] Exanple organic carriers that may
be useful in tQi§ i Mfention include acrylic polyner, styrene polyner,

et hyl ene Iyye?ﬁvg?opylene polymer and the |ike. Exanple acrylic polyners
that nmay be Aisef \d *ﬂzthis i nvention include polyners of acrylic nononers
such as acmyl oRPtiri1 €, nethyl acrylate, methyl nethacrylate,

met hagy Ibzrkbbhbe Biatkyidleminlue catich peporsorers of . t:h NQPELS. an
crosslinking polyneriggble conpoundsphavi%g?at Ieaé?gFﬁﬁ(gﬁgﬁ?ﬁﬁgg%d bonds.
Exanpl e styrene polyners that may be useful in this invention include

pol ymers of styrene nonomers such as styrene, vinyltol uene,

et hyl vi nyl benzene and WO 2009/ 029857PCT/ US2008/ 074880 the |i ke, and

copol yners of the nononers and crosslinking polynerizabl e conpounds havi ng
at least two unsaturated bonds. Exampl e crosslinking polyntrizablc conpound
havi ng at | east two unsaturated bonds include divinyl benzene,

trivinyl benzene, diyinyholucne, diyinylketone, diallyl phthalate, diallyl
mal eate, N, N -net hyl enebi sacryl am de, , et hyl ene gl ycol di nethacryl ate,

pol yet hyl ene gl ycol dinmethacrylate and the |ike. }0026] Organic carrier
useful in this invention has at |east one polar functional group. Exanples
of suitable polar functional groups include primary am no group, secondary



Or ganoal um num Conpounds [ 002710r ganoal um num conpounds useful in this
i nvention can conprise AIRXR 1,-")(3_ ") wherein Al is alumnum each Ris
hydr ogen wo 2a0d9medgsacar byl group haying up to about 20 cachas2asemsso and
each R may be the sane as, or different from any other R for each XR, X
is a hetero atgmiandk®12.1 is an organic group bonded to the Al through the
hetero at a ving up to about 20 carbon atons: each XRl may be the
sanme as, or eli\ff/e}én%zfrom any other )R ; and nis 1, 2, or 3. Wen X is
halide, m=j0; When X'is 0 or S, n= 1; when Xis Nor P, m= 2. Each R can be
a strag hB 0Dj ' -limting

2009/ 345%?%37%?:16'? %szo%%?@ggguﬁx%?ﬂéﬁéﬁ”%@’?ﬁm i %W}Qgﬁ*%ﬁ%ﬁﬁ%ﬁ)i ng from
1 to about 10 carbon atons such as nethyl, ethyl, n-propyl, isopropyl,
n- but it SOb n tyle o | i -limzting
ecampi e 87 Al R o, S RARRENY e Miocihi FroROHACHIRRE a8
conpowithstheli samenaroudlt off ranneOhyfteal ttoatmen with itied BalialalmimiAb Batids blecursor
sobutyl al um num trioctylalum num diisobutylal um num hydri de,

di et h¢8&tuni num hydri de, di met hyl al uni num hydride; for conpounds with n
or 2 and in = 0: Al Me2Cl1, A MeCl2, ALMe2F, Al MeFi; for conpounds with n

or 2 and in = 1: (2,6-di-tert-butyl-4- nethyl.phenoxy)diisobutylal um num

bi s(2, 6-di-tert-butyl-4- HEW#MM| um num

(2,6-di-tert-butyl -4-net hyl phenoxrﬁ%j_di. et hyl al um num o

bi s( 2|81 - t elferpgdipte cpmpasiiians Ry enHon ahu ht fermed(ty, @nahiningrat léngt a y 1- 4-
nmet hyl | I 1N

or s >CRTEPSEbE RS DM Soummaupsinitih o S YRTL oM ATHE SR fource

Al Me( €hrBbg Zny SLik(QaRkl3in adtVBICHdREBDZ, HA®rand QAR 8 R SerwhitNs Bortathe@in 2 and
m= 2. A MeZ(NMe2), Al Me(NME2)2, Al Me2(NEt2), Al Me(NEt2)2, Al Et2(NWe2),

Al Et ( Mavecarpier/syppest2 (Nes 2nyentjont sNEat2ipitedytd Bog(weeiic, ondet Bl AdBion( WHeR) |

Al'l B 2. A 2(N( Sk Me3) 2 Ve Si Me3 2; d, m g h f.
100295 T BA PR M uuiE e, Vi Qe ol AL AHb B WG BUPES oy
sui t abkpraiBbhRg) +iddenédMginGH cfc@ﬁﬁdumr, RPWNMAP LRt gartsh d%i:?hmb&rﬁ@éﬂnldi%ar to

1

those skilled in the art, or nethods that may conme to be known. Oxygen
Sour cexyFo30LKee toseygersupportt e I addiben,aany oxyasneted eofrgzmabxyigem eirgmund, g. |
water .in_the. c Ler. her wi se, the ox n_sourge can,be.any suitabl
oxyge_f‘norsea(ﬁ?’@ s _%};ébwcﬁ %801?13??16&%‘5}1 ﬁ&af%gégpngﬁ %édlSFﬂ hengin, t?@ﬁ%‘é&ﬁe‘fhe
t eachpAGnSflubftiven SREEHJUNAat AN .coRPBIRY Ofal ek UBGD Weridb® AGth kLi rﬂ?&&?daﬂ o 1)
free formof water in either the gas phase or the condensed phase (liquid
or sobrgahoalpninune oonpourat and Frovxygeh seacer Thaphrpmse by Gratiegthietnddredids
(e.g., LIiOH1-B0)"), 3 ter absorbed on .conpounds_.containin dr ox
gr oupg?mﬂgﬂ %fsa%o §?Ié€i5%f§\,,\fea‘wa t SjPsc :e"AﬂEﬁSp L) g]dq for ‘icﬁépt&%/gfeﬂ%%ﬁ? e can
be hydieoxdh Qai§aicb8k ARt aldidndr FARRARMS chilopVirebitdie aQKHIR FhBd S
directly linked to either a tertiary carbon and hyéroge , for "exanpl e,
BuOH, dirK3COMninanucdtion pre&esorsonah¢ earticarsyppaentd ohharay matetlal of 4 earriceaat i ng
with a trialky]lalumnum. for exanpl e, Ph(I]Vt%, Ph , and the |ike.
Depenff?%n&hS%{a Lye &n@&F{ﬁﬁ%ﬁ?ﬁV%hg’@&HHmFﬂ_ gs¥een S R WLy
SOUT Chhefi BecBmedWptRngd SPhd Rakri&atdhifhind WBLAT bdY (hd beeashbRR® Witk Oad™! %9
of the oxygen atons therein contacts at least two WO
2009/ 02e8& 1RGN uS2008p Qind8 8 (bralewaimpian afmathylaflieindhO (ENMANattoo foan kiee about
100: 1, ,aboyt 50:1, about,_10:1, about 1:1, about_1:1.2, or can be a ratio
such PR %%Qﬂﬂaﬁo_d”‘r 'ﬁ% %Wgwppaﬂwaa@)})er Kidolirst ibBEmABte sgihcdiwaint | y
| nt er i thh blbrtderfidd SinG@lalPhicS BN LRQE BRI the i AbLBRoR FSmBe £ i S
i nvention. Dirallcvlalumnum Cation Precursor Agent

precise control of the water content. For example, when the carrier comprises silica, water

I
'_\

content can be from about 1 wt% to about 30 wt%, or from about 5 wt% to about 15 wt%, or
from about 8 wt% to about 12 wt%, based in the total weight of the carrier. The oxygen
source can be combined with the organoaluminum compound to form a first product (e.g.,

MAO formed from water and TMA or from Ph;COH and TMA), followed by forming a



[ 0031] D al kyl al um num cation precursor agents useful in this invention

i ncl ude R22A1lY, wherein each R2 independently conprises a hydrocar byl
group hawvogoegm2bgs7about 20 carbon atons, Al is al um nurCTASd00¥/0C438Pr i Ses a
hetero at om or, group bonded to the AL Each hydrocarbyl group can conprise
one ors¢ P‘i?é?@r@&{f@ﬁ?@%éiﬁrwﬁ ey eEUsE supporhandge tgnaled orgasoalusgjoimed. Y

can c i . om such as N, etc., or a group
such as ﬁgﬁﬁ%)e&?gﬁgl[@ tg%ggség?%g{cf zthraacﬂwggqr,nogf(g@giG&Erl?&&fpﬁ%ﬁ", aryl oxi de
radi cal , al kyl substituted am de radical, aryl substituted am de radical,
sil oxy radical, boronoxy radi cabargglasr/g{,ﬂ%%%é])noxy radi cal, hal ogenat ed

di aryl boronoxy radical, and the TTKe. Sui tabl e di al kyl al um nurn
cation precursor agents include, for exanple, dinethylalum numfluoride

( Me2AT6930]di mehydral aomiaming chbter ivdeful dinetdbeditisrsnbeBotdiH@r fodthis invention

di et hyl al um num chl ori de, di-n-propylal um num fl uoride, diisobutylalum num
chl or iCGBPIEE MPXBYHG CAIIGH PTUPRSADIS CRHESTS. d SPetbpurtiglsadontdim uratdr| andriagegularly,

di - n- ] ' [ | upd. o et h [ di pet hyl al um
et hoxicde g M PP OREd Nerer Su A NGSE P DT RIRRG, o e Gty ™
di met foylthdésenh nutcip entreddteratinphanoxitds wAveik(REA REJd afMérmE Ry Tt

| - 4- et hyl ) phenoxi de (Me2Al( BHT di met hyl al um num

(2,6-di-t-but . %ﬁ) ( . !
(2, 6- & -CP@SE%%/W | S HERBIDIGeLY elimmatsgd hesefroram dhietivghiaen gegvides that such

di et j ' T i pet hyl al.umi di but.yl ani de..
et BT BB S L b o0 ou o e
di et hyhaienm Suuin edrhievsi ek, belietthby hah-iciem 65 RGN Fourd bbehal We neg

phenoxi de, djethylal um num pentafl uorophenoxi de, diethylal unm num
(2, 6- AP ButpP=Calomadh pRirsH dha ciieT thiit Bphyoiapurpedchubeen subjected to calcining

2, 6- i~ Renoxi i ct hyl al,umi num di met hyl agi de, di et hyl al uni
s, LISl SN R BRI B et SRR o
met hy kqphespytheamisien 1ed is@mOoyCabrid pUBDSRUDOXCI 008, abdhi SEHut Yh@kbﬂl@i@g%

et hoxi dc, diisobutytal um num net hoxide, diisobutylal um num phenoxi
di i sobeysaa kindtraheup 8t forughosh Hemoxs. dByrthiri sebealgihaiaminayre performed in

(2,6-di-t- -4 i.yd) phenoxi d di . sobut yl al um num

(2. o 807 aBsbHyE) SRER U e Tiept ol SR hertirar ey e vacup.

2009/ 029857PCT/ US2008/ 074880 di i sobutyl alum numdi all yl ami de, di i sob
ut yl ajogapum dipidk b1 Ld t | Ly aurp,. . ' .and the
e LS o e e Gh Pl BN B aDu BRD WORPERRAEAN, oo

i n-si thas byentiocn ngmptiR2Biofgangs: carAbive®) orghutib cARR2Y2 A( lughlity ALVERYs 8dn Bé Y3
(e.qg. ﬁIfFB . .The Al R23 can .conbined with an internedi ate conposition
deri vB¥das tUfca 304 CaFIch; YA ANYFRUININTRYL APBOTEE Walcs ap pbwrbechwatcanr dxygen
sourc I i f ranewor k. Lew s
Base TOSSESAT PETERLELOR Bitei il b8 ghihls Bld R oA, o GRR B ot Bl
base tanthae (chelld ofwilics; onant Wscthaniny miheAlewis drabe ihterdioheageRivd hat is

able to.donate at |east one pair of electrons to forma stable .
di al k’;?l?azilﬂﬁ’ﬁ‘? NOHRe P ng‘E&n%F@{«g akpiligad Theorrerass rAriele cjameteniohtim cartieon

prec [ Y ' d] . i de donors. r .exanpl e,
A A R L R e
PhNEt @,abPuit NRr jcr&n2idhde, Ph2Net, Ph2NPr, Nwe3, NEt3, MC3 Si OSi Me3, EtOEt,
THE (tetrahydrofuran), PhOwe, |BuOM, dPh, FPI), and the |Iike and

chelating Lewi s bases such as Me2N(CH2) 2NMe2t Et 2N( CH2) 2NEt 2, Ph2N (0-12) 2N
P112, W%%N( CrateR usaf NTsERBNECR is PHRNG @rd hanPiserfadeVire8 §i OB raive @0Si Me3

oMr . Et Q[ CH t .2, PhQ( CH2 Ph, MeQ( CH2).30Me,

o QLY 0L T RABGE LT OPoOUR AOURGT S ROCTPIERARE 6riabFe EbApes 10 BRE of
this diremntdbont 1008B54AG A a4 QtalGRFP 9STubhOMStha ¢4 Tebrh ApbiM $ 1 i %eé?ﬁéaon can
be derived fromat |east carrier, oxygen source, organoal um num conpound,

and dPatheyt 4 Qepsusiieat dngnamp peenags partade diamdthe irc drer ramge oafhfrbe elsotbi Ted

W th ] conpound and..oxygen.soyr.ce to.forman internedi ate
conppré{}ﬁrg%t,gggtﬁgibég ?g SHORPOT e %S%lfa%{‘g%fﬁ? Ht g}lﬁﬂﬂﬁeﬁfﬂ%ﬂ EHPBG R isBHa%an he
conbi sedintehrah B odifiRink bkt WU ARB ©2AHRID 5BDGRYE SO HoRe8 limkGnfRE %r?}%a f
activator COH&OSIU on of this invention. The oXygen source can be $er

t hat framabpwiady dofe tohabosaBrS ey, Mdsm, avenegeopagticloaliamitauin dwrdangey gefrosour ce
(e.qg. r). can, be prec i.ned to forman oxygenated organoal um num
conpat ﬁéﬁ fugzlcﬁogmttﬂé ﬁ(p 8@??% :558 dUFIRCERe n%éf‘ls? UL PITICR ey bavar Susfase e 1t e
conposition. Water as used in nethods of this invention can be potable

wat er. WD 2009/ 029857PCT/ US2008/ 074880 [ 0036] The conbi ni ng can be
conducted in an inert gas atnosphere;” at a tenperature



from about -80C to about 200C., or from about OC to about 150C; the
conbining tinme can be fromabout 1 mnute to about 36 hours, or from about
10 mi nut ewot2o0%essy 24 hours. Exanple treatnments after eomplsetdisomssé t he

conbi ni ng oper.ation.inc e filtration of supernatant, followed by washing
e Mornelardint wan dEARiLtd bR oRYRng TRaeP i bt Bree b BTor | o
| nert a0 1. Qe BUbobi16 Eolo! SAYBRAVEAE Pafitle digAlic & hRaRLL bk RGnAGIduyat or

conposition can be used for polynerization in any suitable state, Including
f 1 ui d,10dnigronnetersaornbarty 1 povwemetand may be used for polynerization in the

state of being suspended in inert solvent. The conbining of carrier, oxygen
source, and organoal um num conpound can be conducted at anbi ent tenperature

and al0023¢ onbARi FY§TALE PETCOFIAMEtinoABIUPICAED AP HLBIEEOR dioXKInQArAg WeliHdD thiE f r om
bout . i { in I i i i d
=000 b A Ry PSS A 08 ST BB ARt =

Al t er Batah¥gttoms teouO 0 Bh@@rodds, 62ohEAbo@ XY RAg/AIHE R, atidl 360 Gapa@rInty num
conpound can be conducted at a tenperature of from about 80C to about 150C

at a dobbidl sgniephel bydrpxdngrapputs Temnaheyt @smmel 4¥d/gt sibeehtsuplout AV mewdt a

G a1 kTR TER L 8P rARbE BB Ty SiPod JURFA e Bondeet MAoAT 4t a™ard AY 5 om
the difdldwihg! GrignRd Gaddten. Prewdl SO tRGeNhcthR2 T Yirdups Ateaen rfeh@ily with

internedi ate conposition can be front about 1:30, from about 8:25, or from
about bezylmagmrasiven lebloridgt Gognarfdo raticanialingne, ené thisogactiondeary Apgsed to

However pendi ng _on the physica roperties of the carrier,,.the nmo]%

o o SR TaRy bifeRButay oF Ry SorT e psL bt v et S Misn "l Rbnea by
one skidth@eiuiinbMecar be ko forl R H@AH NUH1aRE Af Hderligntrd RlasemPeal fypsat i on.

[ 0038] The anpbunt of alum numatomin the product, e.g., solid conponent,

obt ai neafeiiyofdyiddnil iggoupsvs fremparaart Arremob Ot/ gedicede rbeut Hhantal iQiligydikidaum num
compound, ¢ be no ess. t han, about 0.1 | ..al umi pum at o r_no SS
o haueis AR OBlE st dpath & et GTLE silfe ShRPE QoM oheatmRROFE dr y
st at e g it @3 7oMindl OR/LisN@at his i nvention, conpositions hereof can be
prepared by (i) conmbining carrier containing water with organoal um num
conpound, then addi ng dial kyl al um num cati on precursor agent; (ii)

conbi p02g] MACEwarhpledasizhsic cafrives thad ahaygb dliisdfikdyihahigihvemtioncatiude ifpreatic sor
agent; or (iii) conmbining carrier with water, then adding organoal um num
conmpoQKides:t FEANSHET nePTaR kS| aley ninHisRsle aaido Hep ke ur §b¢ 1aggARIC oxjdes can
2009/ , S 7 0 aly. r in - ' i 0
[0040?%2‘??\3/%: o{rcgcéfr?rlp%g{sl%tég%sa@?ﬁ ft?v‘rlii @Eﬁ%g&httﬁ%ﬁg’a?lé&%%gﬁd ?%Ef%a%*aﬁgles for
ol ef i mopgdnierexideatisediil. iAClis waleation Oradeds, Widburltaaathn)§i0g AhD§ Mpeentd.on and
transition netal conponent mad/ each be added i ndependent

| ntl et.
subst aHP1> 8320, S nEn E90s MOtandramblrexides Byrefyes. %&sz%b 3z t20M 20,
Activ r.€o Sith O transi.ti .metal ¢ nay.: b i o]
for m Si G SR TIQ Ml b PR By LRy v GRS °,
cat al WeeCIpOMETRIOEtan@nthe The. AEximhpRStlhy aRineRIALsdfal {0 tidank@tidhddtiude 1 to
about 1000:1, e.g., can be about 200:1 to about 300:1. Catalysts for olefin
pol ynk¢linabentenite, Trbwsbi £lagngeidean ciymplerirnne. vengaTeapsiophpifcntelcmicas,

pol ynieh vt REY ShiaRt bR ST o SRR PhortB Ry B Pt et o

conpogehthedike. conpri se one or nore netall ocene transition netal conponents.
100421Transition nmetal conponent can conprise catalyst precursor M, Q1 ,
(wherein Mrepresents transition nmetal atomof the 4th Goup or Lanthani de
Ser i ef003F] t heErampleodirgaiiabdaeriaf tEhtememyt s @S0B in [thIPAGY entamd ireskadep haslic
thereof include transitio tals of the 4th Group of the Periodic Table,
et A o e R A e e R i

met al gcr9fic HBE GO HRAMACOSINASN BHGRVARIHANBILEYBbIyn dr€ BF GSSAE msHAR

havi ngcrgﬁ:?opent adi eny#Ebskel etoﬁ or g?]oulp havi ng'ggtylﬂl1 éast %ﬁg het ero %tom
at | easth @necriyldnerihg myetbylpadralaiaygnethyl opencadatenyictisketletionle @xddtha like,
plurali of L may. pe the sane or different and be crosslinked to each
D1 her o B b PR RIS R e A P8P B %S - andl
hydr o I £8hsghavy o oful 8t : a
e gl DRl A Rl i eyl n e RS oT

t r ansiriciwle podyrabrsatfenyrbe monomers such as styrene, vinyltoluene, ethylvinylbenzene and

10



[0043]In L in transition nmetal conponent, group having cycl opent adi enyl
skel eton can conprise, for exanple, cyclopentadienyl group, substituted
cycl opentwoizeayi2eogroup or pol ycyclic group havi ng cycl opemtudoosnydsso

skel et 0 | e .substituted cyclo entad cl ude hydrocar bon
gr oup fﬁ’ankﬂf%@n ?wssmofé ERPRT A oSS @ﬁk@%@&@@éﬁ% S §FHUB )
havi n rbon
ot omp b A" 20 URABRER AL, %’%@é% SHoHGE QYR IAAAIL b Ro kg BT

Si Me3lausd twhe dnsktaratﬁ(ahsmidss ieflugxol dienglicazgrep upiviaybageay,c ldiydentedesny |

skeleton [ clude i nden roup WO 2009/ 029857PCT/ US2008/ 074880 f | uor enyl
gr oup d8HY! FF@n?»l Q@Hybé’r%ﬂ > sHalhdt walsag omMbrmethxlegelyseriavndsy ethyleaast

cur 1 oE DA H Oy B B AR RER PR BT B et aci oyl or oups

i ncl ude net hyl cycl opent adi enyl

group [Go2ey! cy@ig@ﬁ@r&a@ﬁmeaéefﬂr PUBi idcARYA GUE OPQRT 8HE PR FuRsROMAT group.
butyl ¢ cIo cnt adi enyl group, isopropyl eycl opentadi enyl group,
i sobu &s(gfémtéﬂq‘: eolar functional groups include primary amino group, secondary amino

di %Pﬁ@f%ﬁrﬁt b BRPlecPs iR THgS b g YRy S B rsut s HRsia
trini gtduypl CHﬁer}@&Bﬂ?ﬁQﬁﬁ@}" &l’r@éb%xllg?ou‘ﬂ) tfdn@i?hy?ﬂoﬁiﬁ'rﬁ@tﬁ?ﬁo%%a‘%ﬂ&ﬂ}gr Sk,

tetrane %clopentadleny roup, pent ane eyel opent adi enyl “gr oup and
the | p&rbamw g@m&mﬂrﬁl goppl gl@ugr pufsso iwtyumghloygmpeﬁnmw SHUPLIP

I d d d I d
the | TReloMigheorbepinid st Ryt BReOyREriE: s SbS Mowtride
met hybsmmygg@up Wi%‘httﬁé'bi/éaﬁm AR SiBnalRENAY R O 1%1%ﬁncmam%i@ﬁggr oup,

tert-butoxy group, phcnoxy group, pyrrolyl” group, thionmethoxy group and the
| i ke. tHeO®4F)iOgarrer cabe uspdoasps ish Syicrog noyre kopsmtf pdiafyhctehel gbops caraleme or

"onst T RBEls BY s oRe e etnE caresd AR (03 S‘afai’%% LA
et hyl ?H@c_kﬁﬁﬁ@a)llt‘?&%n@ﬁdn%gebé 'ah ' méthbd S EQ@E' Amlﬁfbd%h @&e 09&93,% bGp as

i sopropylidene, diphenyl néthyl e e and the Iitke; or (11 | ene group or
subst fitngtiedal sgrbls}pseinm @E@mgarsu chrms Hirrestiplesitl mhe be agleantmn lfhtwb@ﬂgfdryhct yl ene

NG AT G R T R CR A W CIGHE
diethylenetriamine, tetracthylenepentamine, dipropylenetriamine or the like. As the specific
method of such a reaction, for example, there is a method of treating an acrylic polymer (e.g.
polyacrylonitrile) in a slurry state in a mixed solution of ethylenediamine and water at 100°C
or more, for example from 120°C to 150°C. The amount of polar functional group per unit
gram in the organic carrier having a polar functional group may be from 0.01 to 50 mmol/g,

or from 0.1 to 20 mmol/g.

Organoaluminum Compounds

[0027] Organoaluminum compounds useful in this invention can comprise Aan(Xle)(3-
n) Wherein Al is aluminum; each R is hydrogen or a hydrocarbyl group having up to about 20
carbon atoms, and each R may be the same as, or different from, any other R; for each XR',
X is a hetero atom and R’ is an organic group bonded to the Al through the hetero atom and
having up to about 20 carbon atoms; each XR' may be the same as, or different from, any
other XR'; andnis 1, 2, or 3. When X is halide, m = 0; when X i1s Oor S, m = 1; when X is
N or P, m = 2. Each R can be a straight-chain or branched alkyl group. Non-limiting
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am de radicals, hydrogen radical, or hydrocarbyl radicals having 1 to about
20 carbon atons. Exanples of Qinclude d, F, Br, MO, EtO PhO C6F50,
BHT, Me2NyvoEh@iM294312N, (I\/E38|)2N al kyl group hayi ng | toTal3ees/0243s8€ar bon

P but STGPSaB! Eﬁ@ﬁﬁw%@wi@ﬁo RNy inlgrotstosleHt 18 cRBgBRlonh i Capeithe
lci)rrgrl S s%gin%?gm u%?ol ncxf B@?B%s?%?%%@%f%%ﬁgﬂ)%%}é%m Gm d:l\/gﬁlrglr |nd2/I

bi s(met hyl cycl opent adi enyDzi r coni um di chl ori de,

bi s( peosxyet hNbﬁMﬁ‘hl@lﬁg @&Mg@@%%lmm ,m;gi |, W&y in thiRi i tdrdanydludée, reoni um
di chioride, WD 2009/ 629857PCT/ US2008/ 074880

bi s(4 csmaovndsew}anycﬁ dnm&wlywnmﬁnawwm1mm daisobitglefumioten Azi rconi um

di chl thI bi. s di.chl d o .
i ot TRy PLRbRC SR RLIALERIR b EaS: dRR SRObRn fvctite e yiatuminum
di phe hﬁdié fbﬁf@?@&ﬁqﬂ@d@mﬂ > 21 JrQoHdUm=d- CAINGE, CAEA IMeCl,, AIMe2F, AIMeF,;

cycl opent adi enyl di met hyl am nozi r coni um di chl ori de,
eyel opemntoattioanygs pitémox Y or 2eodinym Idi(htbrieddutyl-4-

i et gl 618 DLk A OML SHLATB L QY SLeBERIadi eyl ) si 1 anezi r coni um

dic hI
| sopr Mﬂglﬁl@&ﬁ&%@b‘agﬂﬂhﬁﬁh&ﬂy@d LB ButPUl YRy 1ROl )@ etRPRAMX A, T €oni um

di chl ori
di rred|b}61(%»6+®1t@hé(ltyéi4rlaﬁ’éuyhmEM)cth}ahanhmany (3,03 ttent-biotytl - - 5- rret hyl - 2- phenox

b < et R B RN By Py T e B b - ey Rt fatuminu,

bi -
b: SE P%ﬁg@??cyﬁégﬁﬂﬁfﬁ)ﬁ%lﬂ%tO@Pﬁﬁ 0&11\‘45’(@@@535‘2\/ lfor compounds withn =1 or 2

bi s( 4abd 6y 72t Al Mak(PMa) ntlidvigINM e ¢ ddMeatiiel AMe(NEL),, AIEL(NMe;),

ai et WIRURRPEn AT B oL Lt 7 RSk AL et R, A

di phe I n
c;/(F:)I o%%ﬁ%ﬁﬂ%ﬁ%‘(m hq%%a)r%ﬁﬁg con{}%}mg%h h&{tﬂﬁnes thercof.

cycl opent adi enyl phenoxy2| rconi um di et hyl ,

di met pgdpopr t - Obgambalﬂhﬂﬁﬁrﬁt@trﬁpﬁﬁﬁﬂémf ais liopanioadizanyd i)repared by any suitable
si | anezi r coni undi net hy i sopropyl id ene(cycl olglgnt adi

yl ) ( 3methad, mlwngnm@mw kowghesEops.zasr wdhba Fagniker FW‘IhOSQﬁl‘iﬂl@i Hythegyrt, pr
ene(tg{ertngﬁtﬂl%lng%,c%)naee q% &0 yl)(3-tertbutyl-5-rnethyl-2-phenoxy)

zirconiu IKe- [ 0050] Addi tional exenplary transition metal
conponents M., Q4 i ncI ude conponents wherein zirconiumis replaced with

titaniumor hafniumin the aboveoﬂ,%é;logélﬂ%corrponent s. [0051] Addi ti onal

exenplary transiti on rret al corrponen ) , 1", i ncl ude conponents
wh . 100521Cx her .
cat o JOE0h SCTREat e 3B 2hm Ot ar LSRRl OB A S RERETR B s 2.

et hy Dierpi@Mile- dxvdenyburéé t&0OBé Hﬁ%%ﬁ%‘léwykyg(e?{nsburce as will be familiar to those
rac-di met hyl silyl brs(2-nethyl-4 enyl i ndenyl ) zi rconi um di chl ori de (M dc);

rac- dsklﬂed hlylthcs iarty giyies (the tepshing OfLirhm dpmﬁ;vatmnr c Grpmpledi meltudylbll(c I\m ot
rac- d

rac-e Hﬁ}} g )l% fﬁwgﬁ&%d&ﬁ}%&% ogﬁ E&?eaggrféttﬁélrcgg ase& ia b®)

rac- eEc'ﬂYd)eQPQ'o%6¥cﬁﬁ:ft@<h)f&ﬁ19'o@@@?&%cﬁ%m}}d%tgﬂ GRdtQIr $0k8 (elglflCJLl@H(}gm#n) 3)
rac- et hyl cnebi s nél ndenyl ) zirconi um di nethyl (M),

bi s( 1water yabs@b tdmwcmqude rroagireng Ihydroixycgebpm rdoh:emlhg/ siegassaind the like.

AN TRV AN AR TR o

this {hev@®RlegbRMtom is directly linked to either a tertiary carbon and a hydrogen, for example,
‘BuOH, Ph;COH, and the like, or a tertiary carbon and an Al after reacting with a
trialkylaluminum, for example, PhCOMe, PhCOOH, and the like. Depending on the
organoaluminum compound in use, the amount of oxygen source can be adjusted so that each

of a majority (at least about 50 mol%) of the oxygen atoms therein contacts at least two
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100531When using activator conpositions of the present invention in
pol yneri zation, any olefin or dioelfin having 2 to 20 carbon atons can be
used as aworoem@pssior pol yneri zation. Specific exanpl es prharsea/ o486 ude

et hyl yl en but ene- 1 pent ne-1, hexenc-1, heptene-1, octene-1,
non eﬁﬂgmil %egﬁeeffe 5&1&%@% caqn | eéb%‘éic@r@el-’f ouf. 5%t4’5’5¢”bé@rt eﬁ‘@mll 1,

5- net I I y y e
> et bR E SN b L) G MK o oK P ) G AORPTLAR e
t her etsignifiidantifpeinperestenithi theendtivencatalypolsyeticd gaidraBd Curinge ne@hstiic bedhigsi ng
two or. nore nononers, simultaneously. Specific exanples of the nononers
const IR{FHAB t he copol ymer include ethylene/an a ol efin such as

et hyl ene/ propyl ene, ethyl ene/ butane-1, ethyl ene/ hexane-1,

et hyl ene/ propyl ene/ but : DI 0yl ¢ | ene/ Scethyl i dene- 2- nor bonene
and the |ike, propyl enefbote B3SO 2% re not linited
thereto. [0054] The | ymerization rret hod is not limted, and both_liquid
phase (i1 5mar %Ik}’léﬁlmlﬁ@?%ti%mﬁcgéﬁ@r @a@%umﬂlgxmethiszavetnﬁwnﬂa@lmdd Réahl Ybe

d h
;F?phﬁé C r 0C arlﬁﬁhéﬁd&hg gﬁi’p{}g Saang%rog%rggﬁér ﬁ %E%(r:dpztgfz‘(’{tbgﬁgb(zﬁﬁr%f)ﬂe
li ke; aaj’n@g;raﬁtll & Mydineegrddng ouhises ahﬁdﬂé’tﬁ%@mt@ gl@ﬁﬁ bdided fethd ke, FeH

hydrocarbon halides such as nmethylene chloride and the like. It is also
possi Bydrocarbiyk groap gap £empaisp oRe PdMAwe h@wéomrefsnhsttt@ted@r@wy rithougbdhissis a

sol ve ol AQne-can be. cond cte

sem bzga{{Dt I?Egﬁ?%(g o%/ g%oncfzr%]usgugorﬁ%ﬁlﬁlg c 4 r%%%m%oﬁzagﬁ gﬁ eﬁ‘ﬁy%% SEBRFER ed i n
two Oks hBl@&: SIdRGESpsehdc haldicl fagical %llfcﬁ@@é t2ARtal %ﬂb&id@&ﬁdlcﬂl %11%%»{8&%@@ on
tenperature can be from about -50C to about 200C., or from OC to about

100C. amide g@qhyaalerarzlatsubﬁltmésmm cathcdle silowm radmls plbm'pn@X}prreélsaﬂr ediaxyl about
100 [icC ressureto ab kg/ cn? ropriate
pol yng?fgg]gf(”ﬂan ?qqp&a?%’ga;ﬁaﬁg baé?’]e PR B ﬁbé‘ﬂg 190 thosépgki IOI ed in

the art according to the desired olefin polynmer and reaction apparatus, and
s typyozal! y ghitdtdad Iené’rﬂ%nﬂz hours. In the
presem |?1vent|10n ] hﬁ’al n trans mna&gglr{?&s%eﬂ‘%&]%ydrogen Qy be added to
adj usthmd:thyllahimmuindiuomiegMezﬁfF)pﬂmiatInylpmhynmh chtorlie, dibtlailaieshiruin

pol rization noa) um num conpound can be added durin
poI ﬂ@m & ?Ihyla %W%%I%ﬁﬁr Iilt‘ilé§°PY§%Iéﬁma’§n\ﬂéIP€I33 desglalﬁwtumn%mm conpound
uset Uy BRREI ¢ fﬁﬂg&ﬂﬁfn{gﬁﬁhﬁ)ri‘ﬁ@rdl%%}l%lﬁ@%ﬂfgxgﬁwﬁh@%% RO fnun& ncl uding

at | east one curr nown organoa ound

or ganollbridt, rd:medgzmimunﬂmR&eﬂﬂxi(& dnﬁabh?lmmmnnﬁi& dtepliés elﬁlhsm@lam&ﬁnum

2009/ 02 857PCT/ US20N 074880 hydr ocar bon group. hayi ng | to about 20 carbon
at ons 1SoRutoXKleedigpgt %YIPI&‘/‘HF%QW seQla sty ldwBEeA pe orgphenogider epr esent s
an i npgee P f , ethyl
ar oup,mzAlgéb’]IQS)} (anﬁéthyﬁfb L{nc(éf ounptﬁi%%ur{l&?y gé\felnggﬁle X}I( @E‘p and 1 he

li ke. dﬁmt‘ﬂﬁluﬁ’nﬁﬁmffﬁj@& 1@6b1ﬁﬁ@p%ﬂbﬁ@l€ﬁd1ﬁieﬂmlilaﬁqﬁum ﬂﬁhb&ﬁ?laiﬂﬂ@rl ne atom
chl ori ne atom brom.ne atom and i odi ne, at om %fem fic exanples of the

or gane@tsihylalymiBeRsbethy amrade, Aimyghylahenioge dipp del dipdcHutelusiiphn as

trinme t I

tri so@%wy ﬂi a%tig]é c%ért%lﬁtd% %%t%gg]g il (ialﬁglg[)agﬁg%uﬁleé{%dx F’kyl al um num
chl or ddehysalohiasn chobﬁﬁoh}deaﬂiémﬂulﬁﬁnﬁfﬂn@ Fh&ﬁ»{l@ﬁ , eidmsiabbimam chl ori de,
di - npropyl al um num chl ori de, diisobutylal um num chl ori de,

di - n- h@%@%rwh%m%hd@W%u@wm (?e61di kcbutyd4emethy iphenemidt. ebl ori des such as

th d - | al
(r:IchhIl{i)lr%lh ,1 minn?py g:l—g%bﬁﬁhr% [?CI#OH d‘gﬁl}glll ﬁ‘lgjél%lin (ﬁ@ﬁﬁﬁ’w |¥’cﬁl gm ggmand t he
li ke; dlaﬂ@mmim aie&mlmmeh&dmym@mﬁmdﬂﬁmdarﬁmehmleaiqummdaydrI de,

di et hyl al um num hadrl de, -n-propyl atum num hydri de, diisobutylal um num

hydr i @éth}’éi?hﬁﬁﬁ]@%y %1Id@ﬁ?myﬁahwﬁumengthaxndﬁedlmhwW@hm@m@6 1The

o oAy o SREME Bl b s R Soul bl 1 "

enbodpmmu@mmbﬁdee@héaeﬁ@lammma (e6-di-pbWE/ 1 exarphBph&loxidie renai nder of
this patent appl ication. EXAMPLE 1 - ldentification of [I\/E2A11 precursor in

MAO [ Bobptridlsminyse (3. frelirisoby b pRivrs g dliisdai plslumiouingimettfyarnide, [ Me2A1] 1

precursor in MAO based on the reaction bel ow (Reaction 1):
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HL M "MerA'- -rj- \Me'Me [Al 2] precursor WO
2009/ 029857PCT/ US2008/ 074880 THF can partially extract the [ Mc2Al]
precursorwbmoomsso forma conplex with the cati on part pCivaRados/b(4Bei-) 2

shovvr t he nal. a let p on t ft sr e of Me3(THF) in
the 1% lsmizyl%/ﬁr r%eagief amr?re%? ?rmr&)l@ taw 1sgbYtS AN  he
react i,Qny éxﬁﬁﬁﬁ@e‘lﬁrﬁ%ﬂg pMVe2F11+ with ALIVIe3 in the present of THF
(Reac'ltnrﬁ)é% ﬁ%’ he Me srngnal region is shown in Figure 1-A Wen a snall
anount of the product of Reaction 2 was spiked to an MAO THF sol ution (M
r egi omomm\m Balky1ghendm Batioh qﬁe@tmla%%nﬂo@@kam bk tgent:xafett zws@ze rgf mlxmg

AlMe3(THE) was increased froman intensity of 1. . ﬁilg C
i ndi cd’thrrg(@t fatA M) Wetht AR Ye Sigghd¥ieBoakr ASY] (\WQAJS‘JEaI)(T 9‘«IA1 bE 2 -

| ncr eas] Me2 cur Concent.r at on Ln.Silic rted 0O.b the
Tr eat RENDRSE Henen A br Bl SOPPATURE B Hrohous Y SheR PR

the sicbinpausd R &dadde §:ayg%esoﬁ@éper EATERY coordidhtedRehtl Bea P&t iof ek M@s&é\l F
treated silica supported MAO sanpl e (Experl nment 6-2a), respectively, for

t he NfRmgmwsdkes to show that the [ Mc2Al]' precursor in the supported MAO
was significantly increased by such a treatnment. 100591About 50 ng of the
solid sanple and about 40ng of di 8beny| et hane (DPE, as internal standard)
were weighed (to nearly 0.1ng) int S vial. 2 ml THF-d8 was then added

to the vial. As used herein, TH F-d8 neans a deuterated solvent for NWR
si gnall003d¢ki nghevhered hasel apgronsht isopsropabndVieh ﬂit%Fld(ﬂmmeﬂaﬂms frave coeba

repl ac by 8 deut.e D80). The urr hake for 10 mn and
e SFhrPOYe A S R o retis b s anbier s b S SR R ATCUES ¢ hen
sanpl gf EREwrAIR t@n%ﬂﬁ' 8- stEYRNIFAIRYIaMEn i NYR Q‘%ﬁ@n W@&ﬁp%ﬁqlﬂeﬁ@gd afdni Nfe
conponent contents were cal cul ated based on the internal standard added,

The Adialleylalegiiowm ofatihepréduriorNiv fhe pestelrnu rmcﬂodmth $uper hatidntdoabrssiHor ca

supported MAO I ment 2a | ure 2- A

regi oﬁxﬁ?pllﬁh@”%ngp‘@ét ]ruSdP s‘ﬁ?ﬁ gf" eFWBCIR/BQRf&?\??Ze%@@t@ lica
suppo KR Ex n (‘Nﬁa I 0] n o |

Fi ggr g}sﬁgr%grt %Ncegﬁ glé? seén }3%1/%? \qutgtter ﬁtdﬁ%ég I V@Allc::gt r eat %nlt 60%

i ncr e@seal@fdr{)mam ]’HOMGF)EJ@MS 6HRie APadand WO 11G0AI0REHTHRATAMISPASS/ DZH 880
[ 0000] T s\ XRE T e2! SO 5, NI Kaes, " pRNCCEL NGRS, S RRON L s, €2
EtN(CH2):NEt, PhN(CH,)sNPhy, MesSiOSi(Me),0SiMe; (OMTS), MeO(CH,),0Me,
EtO(CH,),0Et PhO(CH,),0Ph, MeO(CH,);OMe, EtO(CH,);0Et, PhyO(CH,)OPh, and the

like.

Preparation of Compositions of this Invention

[0035] Activator compositions according to this invention can be derived from at least
carrier, oxygen source, organoaluminum compound, and dialkylaluminum cation precursor
agent. The carrier can be combined with the organoaluminum compound and oxygen source
to form an intermediate composition, and at least a portion of the intermediate composition
can be combined with the dialkylaluminum cation precursor agent to form an activator
composition of this invention. The oxygen source can be water that is already in the carrier.
Also, the organoaluminum and oxygen source (e.g., water) can be precombined to form an
oxygenated organoaluminum compound that is then combined with the carrier to form an

intermediate composition. Water as used in methods of this invention can be potable water.
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simlar netall ocene activation characteristics. EXAMPLE 3 - Increasing
[ L5Zr (H- Me) 2A1Me21+ (L5 = ligand of Mb) Concentration in MAO Activated M
by the Trwetxowmi2oes7 a [ Me2Al ] Precursor Agent Me2AlI F [ 0@8T]UuRbous/oessger i nent

used -1 N VIR spectr.osco to guantify the concentration of dineric

cati oi‘,}ﬂﬁtpzzj.f%fgwﬁarm BB 1o, copdiigied BRbyerng y RPBHE: 8 & HEPerature

et al lioee gy YBsic By gndiBHloar . MM GAMBLE @18 d BEodll MpaE; SR QnlngAthar MAO
sanple, respectively, to showthat nore active dirneric’ cation,

[ Cp2Zrfup be Mipn2 Aldvk 2] miutd tb bieowg Soeticairs thrifror hibodEAmiteeat sbubBd Hohasd 1 n

t he n%%(her MAO. a. Preparation of MAO and M2AlF Treated MAO St ock
Sol ut FFARPIY HEBPIDG Sfichmompipighelstheuepphing operagiogs nglede AltsEiagy 106 30%

MAO - .
char peipfilun BifolelbePabln i it AR RHEE Oelpoldin MSONCAORIS BLEy,
st ock pssbwti @nin( S@rukhomlow),. bd MegAlfcathdntear: 8ot uéquird( Res@d8%y Lasedron 6

nol % of Al of MAO was wei ghed and slowy added to a portion of the MAO
st ock CQHPOTITen cARm bgnsed ol polymenzaipn upday adiablet stats. inohedipg ytuid.ediva st t hen

| i f far nof. ' | uti-on, l1).
b, Rosarl Sl e oo B OO APRAANPL, Hp 3k SEOUR Sltobafidihlifl | )
its cesleemt r dhe @dmbasingdelf etiranesk ¥yn kddrcbMid Bagacalamite combbondtarfbe Zr at

200: 1, a known anpunt of M solution was slowy added to Solution I (MAO
st ock ceuiugtadam prdmeat Sanparpigre and ghagombipiagttisde MADPM sheoyp bl mivers fo aheatt wo

sol uti . i th 1 1VR scopy.-in.less .than,2 hr
29t by UGBS R bABORPLYASH L0k DRIR ARFEMRT R b S3 R B
spect iorduds&fiently htatbd gk erBpéramine oFhignift 808C Bo abb@Urs®e 8: A KkeRIBEENthe

untreated MAO Figure 3-B represents treated MAO The treated MAO (Figure

3-B) Sowhine aBoaITeG OEHEW sfurghanfl PszanoalumENEmdoneRRd son bersopdtdtethaby er

unt r eat ed i-gur e, 3- o L =l ncreasing. 2A11+ .Precurso
ConcoRtTSET e Ph RO OEGH et et indl o1 CTNRZREL Brier e fPbAATo s
Me2ALGHRRES Jo abduMa2AdBHT A t[ BG4 ThakSorepPatiuTBAE iHESHc@MEScdBp&%tidRGS
[AlMe2] h fromtwo MAO sanples treated with Me2A1(0C6F5) and I\@ZAl( BHT) ,

r es peé&®mbied withhialkvRlymeimunt eationdirecursed agenit bot h Me2A1( 0C6F5) and
Me2A1(BHT) could al so serve as dial kyl al um num cati on precursor agents WO

2009/ 7P us2008/ 074 i [ i th . trati ft
TR RS R UG e A e R B L
t wo- PRARLI ihd Whilrhddife ShALBERDE <5 bé ﬁllahpaﬂdufa mg RRAS & e sh 6 §8hUHAD

phase) fromthese two reactions 1 n toluene, quanti ficatton was

di ffi ¢Rilf, ofoéreefraties tHaheall obitienahwadoute i3Vedngad HewbwatedepuintingCoirGke

solvent to._ensure a ?ne-phase solution after OMIS treatnent. y a smal |
2

Onl
amounP¥Hc droRsiey 8t Wi Cagiss tisr MRIVR @iigrean YEYKIHE de 0065103962885 8S sol i d
MAO (ﬁge%ew Ofn BY REERhInGd Wyoﬂjrécékiﬂéé fif tl{eea{FpgﬁJenotfle %é)a.lc}{ﬁl@ts Yrovided in this

specification.

[0038] The amount of aluminum atom in the product, e.g., solid component, obtained by
combining low-temperature calcined carrier and trialkylaluminum compound can be not less
than about 0.1 mmol aluminum atom, or not less than about 1 mmol aluminum atom, in 1 g

of the solid component in the dry state.

[0039] Without Iimiting this invention, compositions hereof can be prepared by (i)
combining carrier containing water with organoaluminum compound, then adding
dialkylaluminum cation precursor agent; (ii) combining MAQO with carrier, then adding
dialkylaluminum cation precursor agent; or (iii) combining carrier with water, then adding

organoaluminum compound, then adding dialkylaluminum cation precursor agent.
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under vacuum) was charged to a 20 m vial. C6H5F was added to the solid MAO
to give a 6.58g MAO solution. 3.01 g of MAO solution and 55.8 ng of

i nt ernal woaoaandssDPE were weighed into a 20 m vial. Apowtus3gsoiisso

t ol uene-d8 were added intq the vjal, smking a.stock solution with Al
concentration at 0.31 RaEs SHE RS I YALOBC6F5) and Me- Al (BHT) were
prepared by reacting equal nolar equivalents of 006F5 and BHT with TMA

Each $#460]i onAwkgated dethpositivh aft dok wokuidorarpagsetilom Latpbysis oor glefim MAQ

The m xjures were iitated for I.hr. An.OMIS C6HS5F sol uti was. t hen sl owy
2ddedPHRGET ATt O AL CRBPoSHioP el R el SRLt "8 T RBIov, R n
MAQ, IB&PBM&‘[ $dyutdcane Maed @nde?@ﬁue%%,t ?ét%@bﬁtﬁﬁtiﬁ%pﬂhluﬁ@néﬂu@??% Hohrey
were analyzed by 11-1 NMR spectroscopy. The Al -M regions of the '"H N VER

spect tacitalyz¢ ipelymwizatient edttivaor Sohposities addransdiononetal eampdndvid@sobet i on

wer e conpared shown in Figuyre 4. Fji.gure 4-A represen O wi t hout OMTS

(T eat FEHPIHSR g JoEn AT B YL GPa<BrFS! HHRITUPE R ALY P Mot ITh U BIRERT '#i gur o
4-C repnRse %W%@T&Qcﬁﬁémz&faﬁﬁﬁ@gn{mrw B DT SHduft 9@t R Hout TbGH €68 D

represent’s i

) treated MAO with OMIS treatnent. Because of thé& ionic
nat ur eambe tleit QWIS toa@bplite300:1.f t oo nuch ionic conplex is generated, a
two-phase liquid will formto make the NMR quantification of the species in
the two phases difficult. Therefore, the nore polar solvent C61--LF was
used Gdalasty fox olefia nobywexigation shransition BlefdfOmMRPNENEsol ve nore clathrate

W t hout destroying the ion-pair. Lesser amounts (4 nol % of the

di al ky0®I1im nliransitiah inoetalprongoms ot caagemtsise MaR AdhETeR ) ctancbrivie&b( BHiDY wer e
used to _ensuyre no two-phas HJiquid ornati on. .Canpared.to the untreated MAO
(Fi guPEtim_nglymeseatiop ROETEE Hros SReP o RARF lefaﬂ%ftraaﬁswowpstﬁhﬁ?rﬁa?ﬁe@ati on

precu tod TS i) j hyl al um num cati on
conce%%?g%‘?%ﬁ% %r%%%?%%%%%%%@%? %@gtdl @R%%%%FS) treatnent (Figure
4-C) and by 12% after Me2A1(BHT) treatnment (Figure 4-D), respectively.
These [ge2y! t STiaRgliGAheethlNingoatit IR 20MpPIc6 thh @3N FrebbAlBl, T)), @ergrad
di al kyl al um num cati on precursor agents. WO 2009/029857PCT/ US2008/ 074880
EXAVPLgRTEsentspiapmaien Mokl @form@ﬁﬁ@sf}tg i@aup pr Lananido Setipoal BlePerrdictidn of

or epap GEI IS AP T a0 SRl s HEBRAS SRR BRERRAT ' TRRTbI i nea

by LOH tRS Hehi@dfAMabRl stsh |dsCathniint i@, QXEMINnS Qb andWBARIUm t Rofe@fd W th
an or ganoal um num conpound (TMA) . [0067] 57.3a raw silica (Gace 948) in a

150 nirasghoremietils safkthaerantlormgdes Sedesustel as| somaNRnt; | loweppsanite g8uIM batkng i ne

for 1 hr _an hen br ht into the drybox. Th egassed sjlica was, .

tr ansPUrPRR AT SBHRH o5 kPl G PO BB DSfFT ROk Halitpty b g
nechapifdlha$ingr Jy%rqpéﬂﬁd%n?psk@ietﬁi QRP L PUrE R nd9Dethe §RhIISNGFRRIR ahdien
added. ile thé silica slurry in the flask was stirred, a solution of 14.3
g TMAniay B0 crdsslimiedetoecaghisothermc@depresents Halide opdicalg, hllkonisk mditatshemnsdé ut i on
was slowly added to the sil.ica.slurry over r. The mxture was stjrred at
b e B OpPT s disals AR halt Bt dthouhOR A 1 afPTOOEst br
hr. o . . Do { ght .
The e e e D P g o R B B B B e
timesMiith | Og i sohexane, and then dried under vacuumto constant weight.
Yield: 63.89 (Al = 7.14%from|1CP). 5-2. Reaction of Carrier with

Oxygenat ed Or ganoal um num Conpound [ 00681The preparations bel ow used MAQ
prepal®43by canbiinitigsisian grgjaneanpanicht raredhpaving cyrionyntagienalnskeigige sa our ce
(wat er t.o rgact w th the carri.er .(silica), 5-2a. 69]11. 6 f ilica
havi nEOBRYS P rdfhRy eSoBfig | Boupabaytherdabaiddi) Houfuhnout
509 opolyeVdirRNEronp NRviigketldpentdieendtisRab@yvie BasfplensubbeutidybR¥opeatdicfy] MAO
(30% bemarl'e product) were then added to the silica suspension with

spat ukeups i includg. hylrecatbemcgrave hawing | logedabewndl echrbororatome delpgenatednd

pl ace nto, the stand.. The m xtuyre of . MAO and sjlica S :heated to 130C for
2 e <DORTRNT arti Pevipe o (bt ke e 04 S8w BRutEn: © abge AL

dr yboxarbdih %rﬁgwldlvéﬁ@mé.e@ﬂﬁogﬁ@aﬂ h&Rdrdas tb it anedtisndanasierl SiM&antithes
with 30g of toluene. Next, the wet MAOtreated silica was either washed two
t i meslige.t Bx@oglesof pelhpsdamgroan daving egclopentadisn grakelosiryinelude igdanyh gewvipi d
sanple for future uses or used inmediately for next step of preparation.

Such a process usually gives an Al loading in the range of 17% -18% by | CP.
WD 2009/ 029857PCT/ US2008/ 074880
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5.2a' 100701The procedure was simlar to Exanple 5-2a hut the reaction was
done in the drybox in an open reaction flask that only allowed the internal
reacti on werppervabssre to reach the tol uene boiling tenperatwseoosHhassiAO

h | _ Thi ted in al Al | oading (15%.. 5. 2b
ooy Bt ud0n Rd ke e & hdnsiut of B Erpli n0BS “LRabeiietdnr 1y
| over o MAO e N@IcARird Sidtat bR Sty atdin GoHoR¥ESroM atbR2UIRG dtdh%hd the Bke.Reaction

of Oxygen Source Treated Carrier with ganoal um nurn [0072] The
preparations bel ow used a known anount of oxygen source (water) to treat
cal ci pEEi4pnd Boamplal sibsdthtabrayckpsntadichiic groups freiudet hestliylewiloenoatiiaiy]
whi ch was then reacted with an organoal um num conpound (TMA). 5-3a.

[ 0073B1WP4g ofthylcyrlepentagigpd g4g2red.ci nddPepylspelersdadignyy ) | B8¢.of 1-

or ot corpsAerpRa ity AELEC PR IRA RS bl SR AR R 1
M Xt ugoupas bEcbghlcytidpenthdiendr ybaxsup 4. 6@ribhtyldiopestadidgybf peupenelvere

charged to a 250 m _three-neck round bottom fl ask equi pped with a
nechadiregthylsyelppertadignil] e gvpat i ng,>-dinethdexsiorsatadicaybd sgiovBa sl Li#dy was

sl ow y. . sol ut | usi ng L. de- i . The m. xture
was tﬁ%rﬁgtgﬁﬁg\%\gag@gd@t}%r at §@E’ént co}f f{yll on%tﬁﬂg&aggérﬁﬁ]l%ﬁ}gnd vva? én
heat egbtiatn HDAE/Jl pcdthdinyt Brsub, Iﬁaﬁa@&hmc@cloﬁéﬁt@meﬁﬂ(@rbmaﬁd)tharm;iee nt
tenperature, the mxture was filtered, washed two tines with 20g tol uene
and once with 30g i sohexane, and then dried under vacuumfor 2 hr. Yield:

13. 3g[Q045] 10Eeampleqolycgrlic aush havihgeydlobayadienylamoe Inchale(iclenyd a8,

tai bqut, 5% d i 150 m th - k d
ot 1 o SRR P etk i eriraraas e T8 The ¢1 sk was. commected 1o
a slow N2 flow on the Schlenk line for 1 hr. A 150 ml Schl enk fl ask was
h At h f m . 0] . t t
Sl offoaby | CERRANR e BRIERINE L 180 breibicth afh RIGICHRINIEREPARES) fA.1© @
t r ansbetyletinb oorbhyg, Bdnaglimtnizeiup, meethévey WoupO0IH-DRB8H Bral, Yboty @rap30 raw

silica through a cannula, and then the mxture was stirred under N2 fl ow on
t he SeBMIrekykgrqupethigmehexpgrogs gad desilik@at er was then injected to the silica
slurry. The m xture was stirred at anbient conditions for 30 min. Then the

m xtu s heated with a 70C oil -bath f rd.l ErkTE)[enuresultin mat eri al was
st or ei:‘ﬁ’é‘t anbr Bt BAE E1OURS PO EGE ‘Pﬁe&ﬁ% ieny) SkRICI 98 gs Ot ﬁ%‘?{e group
transfgfing @yﬁli‘épt@%tget@ig?ﬂ‘ skI@RPLAG ohd rﬁi%oﬁqggﬂog?%viﬁgt £ _havorl¥nétb@atom,

protection. ybox, 5.2g TMA and 60 tol uene were charged to a
500 ninaSche erdsslinkadkwith t(h adkgene gaoup Tinh aMvethybinat popylas aelkthe bl (@) t he

Gi ! omEpeg ARGE o Thriett FOROPEETRA R ERO oY Ge SBhare i bhod:
| ce- V‘@it%?ﬂéné)gx{oﬂp o\ﬂ%ﬁ?‘stftﬁ'@d silllefi@ ggh " fukh MR UiBb® A RAldedy i didenTMAyRAL Ut i on

over 60 m nUtes iIle stirring. I ce-water bath was then renbved, the

agi t agroop, mathyddiybpletene anehipt dvel the kiker e was warmed up to anbi ent
tenperature. The m xture was taken into the drybox and stored at anbient
conditions for overnight. The stirbar was taken out and replaced with a
nmechaHld8] st Rr e franspieih neetal2gormRecih compisgs hrhde prdiedlpealkasidenwdigabat ed

to 100C. wi f h. b - bat I - | IXxture
2, 10855 bl 5B Bl of i APRL bk 8 by TPl
i sohegras@ples eMQdincRde UDHET, BACMY®, flI0, PHD,. COFEOIBHIR. Big2NAIEQ2N1 PGZH, f rom
| CP). EXAMPLE 6 - Preparation of Conposition of the Invention
(Me3Si)2N, alkyl group having 1 to about 20 carbon atoms such as methyl group, ethyl
group, n-propyl group, isopropyl group, n-butyl group, benzyl group, silyl groups such as

Me3Si, Ph3S1, and the like.

[0049] Examples of transition metal component ML, Qq.., wherein M comprises
zirconium, include bis(cyclopentadienyl)zirconium dichloride,
bis(methylcyclopentadienyl)zirconium dichloride,

bis(pentamethylcyclopentadienyl)zirconiumdimethyl, bis(indenyl)zirconium dichloride,
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6-1. Results Derived from Exanple 5-1 (Table 1, Entries 2 and 4) 6-1-M
Catal yst [0075] This preparati on used the supported MAO from Exanple 5-1 as
t he startwogoesi2essyal . I n the drybox, 1.0g of MAO on si lpccasows@74s8@m
Exanpl e 5-1 was charged into a .20 ml vial with 4g toluene. A toluene

sol ut W4 556, Mgmbpdroislenylyzirgmigg gchierides bscuienyairconiwen dishtardesi | i ca
sl urr%thy;m%b%Ei%é\é@&ﬂﬁggm%%ﬂﬁ%%gd on 17 mol % of Al on the silica. After
or mn.” .0'ng X

shaki ng was added to the m xture, followed by

shaki nigmeok1silylthe(cyiep sitxdivsi @ fweenyHERconidh @i@doriod@shed two times with 3g
toluene and two tinmes with 4g isoliexane, then dried under vacuumfor 1 hr.

Yi el d:dinheoglsilyleostus(indgnplzrcaniva sichleide; peclppRtadiemtdinethxlenmeairgeesmof t he

|SIUE,? égﬁ%hﬁ&%%%?301%6%%-({%?@?@1%0%}@%%5% 5’%&?{;’% g](&)}llf\r(qugtg %\%’t ion results are
2009/ B2885AMc](tdda2 a8/ /ATt dmyMsi e At bafund ARAREIEED- 6 My MA were added

to the supported activator slurry obtained froma procedure simlar to
Ex anplisopsephliiene(eyrdoneméadiens (3 terty briyk S emethwiad-phhadesnzifamium kichidde, m xt ur e

was filtere shed t tines wiih t ol.uene. an times with.4

i sohex: érﬁgt?qygﬁgr%%%(??%@@em@g%%e%qy 3'16%“?%%'@6%?3%%?@1@0&%%0@ T49% zr
based dhldi®, myq@eﬁgag@hygﬁr@ﬁﬂdﬁﬁtgh t he supernatant for Me2A1F and
M4). The ethyl ene pol ynerization results are listed in Table 1, Entry 4

wi t h distecthylayglopsntadignyl)ziscopainGéinmitlydt s Deri ved from Exanpl e 5-2a (Tabl e
1, Entries.6 and 10)..6-2a-ML Catal yst [0077] This prepar.ation used the
su ppo|tbfS(g&e%tgchglaﬂ%?%dl@égmﬁgmﬁﬂﬁ@\ég‘% 'bhis"’r‘i%{lgb41§1%?ll‘{)“ﬁélf9?@y&»r ybox, 1.0g
of MAQiPR5%, 7t ; e m vial with
3. 5¢ toS?uenej. ﬁ@? g?gglggﬁg?llg%@gﬂgh (g?é Eég’Al (u %%#g%ﬁ%%rﬁ%%g ﬁg}sll added all at

once ethyldnebis(ihdaygirconiymdithethi2A1F char ge was based on 17 nol % or Al on
the silica.. After shaking.for_ 15 mn., 11.0. was then added to the

m xt urdéffletﬁzs‘ﬂ125\%%%‘&7%%%@5’%@6@ 11.’0011*1%‘@141&%%}{\}/’&% was filtered, washed two
ti mes gWnehyI3yvIERIHIE R HRidh Bt h 4g i sohexane, then dried under
vacuummf ory%g%r. Hﬂi(lsi?el gﬁﬂ%lo%gl (18% Atw 0.15% Zr fromICP). The

pol yprogypenalipolldinethianironirces umtitnethgl, bydomahtidienhdphedotyzifoohiym 6 wi t h

ot her .catal yst data. 6-2a-M talyst [0078] The procedure was simlar to

6- 2a- W@B&%Etﬂlﬁtﬁﬁﬁeﬁ\@%ﬁ% efé%fﬂ@iﬂ@%?ﬁ@f}%@@wé) sHAeZ e igethys al yst
cont ai iy < € e j j ults and
the oh Bl peRegiC oAt Kol e Ghaf BB BRI ¢ *) G070
The pdovebylsdylead tesiamettayictoborenlaliddi ek eeputlifame ¥ dC-pasorwped as the

nmet al | ocene. .The res%];é Eﬁ‘ﬂcat al yst contai ned about 18% Al (estinated based

on 6- S5 URAIFL Y A0 about 0.40% Zr (estimted fromthe charge of
MAddc). The ethyl ene polynerization results and the catal yst data are |isted

in Tam()eSOi]" Eﬂaﬁi}/io%ﬁ'exemp a%}(/) 91%1/’1812181’{]3 %%%ﬁé%%gggn% R/FIi ga include components

wherein zirconium is replaced with titanium or hafnium in the above zirconium components.

[0051] Additional exemplary transition metal components ML, Qq.. include components

wherein Q can be the same or different in one molecule.

[0052] Other catalyst precursors useful in this invention are: rac-dimethylsilylbis(2-
methyl-4-phenyl-indenyl)zirconium dimethyl (M1); rac-dimethylsilylbis(2-methyl-4-phenyl-
indenyl)zirconium dichloride (M1dc); rac-dimethylsilylbis(2-methyl-1-indenyl) zirconium
dimethyl (M2); rac-dimethylsilylbis(2-methyl-4,5-benzoindenyl) zirconium dimethyl (M3);
rac-ethylenebis(tetrahydroindenyl)zirconium dimethyl (M4); rac-ethylenebis-
(tetrahydroindenyl)zirconium dichloride (M4dc); and rac-ethylenebis(indenyl) zirconium
dimethyl (M5), bis(1-butyl-3-methylcyclopentadienyl) zirconium dimethyl (M6), bis(1-butyl-
3-methylcyclopentadienyl) zirconium dichloride (Mé6dc).
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6-2a'. Catalyst Derived from Exanple 5-2a' (Table 1, Entry 7) 6-2WM de

Cat al yst 100801This preparati on used the supported MAO of Exanple 5-2a' as
the startwogoemiess7al . I n the drybox, 3.0g of MAO treat edTaiskossarfssom
Exanpl e 5-2a’ charged |nto a 20 rrt Vi aI W|th S of toluene. A toluene
solution of Me : AV BERE S ANPE 3 he MAO treated
silica slurry. The IVEZAIF charge was based on 17 m)l%of Al on the silica.
The m e haken M dc were added, . and the
mi xt ur gé%r s sha}kezlnu§1%$ aﬁpmto’aﬁﬁmB?%ﬁl‘grE af %%Bt’egg‘tt ESAN BhRokEetizalen, The
M Xt Ur@yWalsfifii bit @icediin MRSHRA 2t WP 201 BRSoM §iBnB0cdPhieneqand th

| Og i sohexane, and then dll’}l%gd under vaguumforcz hr . H%lde?éj %Qd%%AfOW

14. 7%13017§ﬁnertzamg%Spemﬁqm)nplamlemoépnydlmtmettlgleymepnopytemrbmmul tisenddnenig Wit h
the cat areI| in Table 1, Entry 7. 6-2b. Catalysts Derlved
from %XQ?% &* n(e‘rlamo ed’EntftOPB%e To Q?F&nftz!) é‘e’ztﬂ%tre Catiapspae-1, 4-

[ 0081 }rnidih aiGRal atsanimasd érnéhéypp&lﬁ 5 Mt% e

starti ngﬁ%%terl al. In tN}g dry ox, 1. §/ ?C at%%eg%t EI It‘égga?ﬁ (Egartpl
5-2b Wa Oéﬂifalﬁgé@thyihlden‘a.? mmmmemndvme hkagmfara wdtUuisniecd heitetd. UR Mg Si@bditi on
of NE%,IMF 80 20 25. 38%@ vvag added a at once to the NAOtreated silica
sl i my VFRHORAS Bnbeﬁ’zf?ﬁ RS %&%@&C U EH QRIGHION] MEROTPHE, F f@aeouAbt er

shaki Rg4iAL e;témﬁl of tﬁe‘srd&lo n%@frétﬁtété %éjgtgk%)l%x?xg}é Il Rﬂi[ ol i‘?}f}% 'fm 8c dded

to the m xture, ich vvass 1t‘lons

for 1stwh The asi xtur ethv&ae/&)rcb;tﬁm%d wasdibflchBufchd@s W t fbt@ﬁeﬁé?hé%?eﬂ@ jand
two ti ?f i sohexane, and dried under vacuumfor 1 hr. Yield: 1. 03g
i s,

(Al : 1 %@}%@rLoﬁmw/prme@/ﬁvt@d@emamqum omdr ¢lsaul lile, al ong
W th d r 1. Entry 12. 6-2k-M Catal yst
[0082%%3%%%@% tﬁrlégﬁg?esl?(r%}) ?mgh’?gt ‘ili/%tféét&at alyst but M was used as
the netal |l ocene. The resulting catal yst contained 10.37% Al and 0. 14% Zr
from [0034] TheTiy polyhRACaRA] M¥RIJ4Ziat ul re

| i st egi i n] Tabl e g Ent r?/ 14. V?'g %Oﬂgg/n%ﬁfg%s%PC@%%B%W@%&%BX%%&E&O&

Cat al ysthobearidy geb phasm Elmmmtﬁn%etﬁwdtdaﬁ He, ufsnlt Bxafip)esboBeoint Gakal iyt
100831 Th'dfp&?tr I?jr at i. on useg]'ughe su ted MAO of Exanple 5-3a as the

start I'Ag & Vmepﬁa jangn Baltph d&(fcat}mwelaﬁ%bu@wm@atan@obﬁpgmnp| e
5-2b vas @@ﬁ&@tﬁé’ 1 Qrémafe t e en ol ution
of NE2A1I|1: (0.27g, 25. Cr%8/c) wa dwcgllbg% Sﬂc%%sglfr)l%ﬁezglt% @ﬁg’nm% tthea lé(% sffl ca
sl ur rbydrtrqrpébwemms shelr gematiy ldnashibraole 228 tholike.of wéetismpogsme 8 hdeGa lehf t €r

shakin I1ftor gfoh 7 M6 t ol ueng sol ut| on &19 6% was added to the

mi xt u? OTHR; A 6\/826 @h‘&ﬂéenpqlwe@ée 2 SPIneRf- E a@@&'ratrlzaﬁan 6t be sAbdudieshs

over n;ngm HC I t ol uene, and
atchlLR8seTsthibhRhWese b l:&ﬁfngl?usi‘ ﬁg (():1 at%nlltplﬁf %eﬁo tedl 01g

two times with 3g i sohexane, I ed um for

(Al mztw;zs% miore stagasmﬁmtatnmfﬂaem) reakbhien eiohgtitﬁ)lﬁe Pl w@frlemtmam rgalhtt;ﬁe al ong
tal ysts

th th d Tabl 1, Ent
Ber 1 s BiPeRin e SihovhBNEG, Orfrom G kst 19051C sTspelbmenraion:

[ 0084 Eyuse rle f apl 3b_as t

st arfll1 ng nateglt%f)%lr %I&lﬁ%lﬁéﬁgl E?@(I%kb%?% 16 éﬁ) %ﬁgot%r légé@d’ g?lt:‘i_’o tptf)r??%{%?npl e
5- 2b massuchar @mm |Sﬂt1(g/<an2206tp}1ropmab poi)tnhter&gﬁ@ﬁ tired aNBe dbtehRlnda@ns SRl i on
of AlF éoo ‘i‘ﬁg was added all at once to the MAO treated silica
slurr 1?1(1 Ry dhiuesst Becoadingrtozthendesdreds olafin pplymer shfljreactionf t er
shaki fpgafa R t (;19. 60 added. The
resmt”?ng*"%% é?% AL A S b g R e S LR

was heretend invemtisnwit thag mankfnemgexan@hctm@s 1th e thhy 3@ a&@he@@aa@]usta&fé dri ed
under_ vac umf.o;x 1 W Yield: O, 998 X 94% Zr: 0.31%from’1CP). The
et hy!™® C‘ﬁ&‘i WRght 95elpBn ppbarar e bap Wﬁl%mﬂt’obﬁ@f’f@aﬂaﬂyst data are listed in
Table 1, Entry 16. 6-3b-M Catal yst

[0055] Organoaluminum compound can be added during polymerization to remove

impurities, such as water. Organoaluminum compound useful herein can comprise a variety
of organoaluminum compounds, including at least one currently known organoaluminum

compound, for example, organoaluminum compound R>, AlY;., (wherein R represents a
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[ 0085] The procedure was simlar to 6-3b-Ms Catal yst but Mb was used as the
nmetal |l occne. The resulting catalyst contained 11.42% Al and 0.33% Zr from

| CP. The wolrgbenesspol yneri zati on results and the catal yerTdstasanasd i st ed
in Table 1, Entry 19. EXAMPLE 7- Conparative Exanples [0086] All exanples in
this dwerqcgrboar gropp GaviEgnp s thdue 29 aebdny etnfs; dhrapagseiis iy dargtnoatygenaiced

o Sour i S O B s a8 el eis T 60 s oI Ximpler S T fidged
b ocequr e vas o oy Hep P LR M o PRl o B e
st ep. thhlke.eSpeaifingxample pé thecmoginnadmafoo 0f irittedal flycesici anmhechlbise dtoat
char oot el RO b SPot L 1 PRl By e OBy R SRR oyl t
and t hgysat plevise @@zllﬁyl@fﬁnihﬁliﬁﬁ eghydnn g!a{_}hﬁet 1al%?%¥m1ut{i%\flrmﬂyyf‘]{{gﬁ§ﬂ{@g¥%nz AE

[0088] The procedure was simlar to 6-1 talyst b

t r eat mEeNYlgtepourThgisobsiylalimyuoat @i-ydiex glahinaihnedaab ot 1188 Alalk@skihimied
based Exanpl e 6-1- nd about 0.40% Zr (estimated based on the

net al fﬁ@gﬁé gﬁéf?‘gea%n%%jﬁg‘yﬁ%‘ﬂfgw arﬁ%‘?"af% ysfighylaftpaingpny (chjpgide,  di-n-
pol y MBfd AR @S Sl dritica sk { ifle, a0 h! iputadle.ds ERtry
3. %26@@ Cat al ysts Deri veégélﬁ%l%@gﬁp 8ﬂ§b§e’( (;Bk‘égf?ﬂglﬁ?urlge@h%ni%(@%)
7- 2a- Mie Gkealajistlalto0891 Thiehlorideeducle asasncshythluafiniradiohRerddL et AR ut

w t hoyt .t he Me2AlF treatnent .step, The resulting catal yst contained 17.3%
Al an IC&)‘E% Z}-’Plfqpéjfﬁﬁm@jﬁ}m}rﬂél réflsy | isplutpa UM, dichiswidee suheey lalwarinume

cat al yrhidtfctarif el gt Gl i dill i '51§§ sudli 287 L¥St ol RO90] The
procedure was simlar to 6}2a@%§$&;1?1§1 s({rydggtsug&l %%gt‘}(ﬁe@ﬁfe&‘ﬁf\[}é’fﬂﬁz%ﬁéﬁ ment
diethylaluminum hydride, di-n-propylaluminum hydride, diisobutylaluminum hydride, di-n-

hexylaluminum hydride and the like.

EXAMPLES

[0056] The following examples are illustrative of the principles of this invention. It is
understood that this invention is not limited to any one specific embodiment exemplified

herein, whether in the examples or the remainder of this patent application.

EXAMPLE 1 - Identification of [Me,Al]" precursor in MAO

[0057] This experiment used NMR spectroscopy to identify the [Me,Al]* precursor in
MAO based on the reaction below (Reaction 1): ‘

171 Me
AT 4 '}"e
& o [:) --Al—Me
\/\/\/‘ 'Me /Me O I
A DAL+ 20 ) Me
JJJ‘ \Me/ Me
THF L& -Me C\o\ ® Me
Al \AI
N i ~
Me <:')’ Me
(1)

[AlMe,]" precursor
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step. The resulting catal yst contained about 18% Al (estimated based on
Exanpl e 6-2a-M) and about 0.40% Zr (estimated based on the netall ocene
charge amwotzoe/®ugser nat ant anal ysis). The et hyl ene poI ynrerriuzsa(udsmmssesul ts
and the catalyst data are |listed in Table 1, Entr 2b. Cataly

Der i va#IT sasrpasialhpeerast the [MeslE precusyariy MAP tp. f?BW\ﬂP%@ﬁK yath til@@gml‘rhe

St op. P IMAER ORI TR T SR B S et SRAMG Hafu AN FRE) e

propyienr bph\MRr(lFZg:mw QIBY. €3hd [Sleahl] (TIHEF)Lparaleys hlsdatbﬁnfﬂ(ﬁnhhé r@dtibm oTabl e
1, Ent B WO 2009/ 029857PCT/ US2008/ 074880 7-3b. Catal ysts Derived from

Exanpl&'sEs)aB] [(PhaB\ﬂ@HJ] withtAlMey 11 the prssens a6 THE) (Reagipan\v): Cat al yst [ 0092] The
procedure was simlar to 6-3b-M Catal yst hut w thout the Me2ALF treat ment
step. The resulting catal yst contained 11.53% and 0.288% Zr from | CP.
The et hyl ene _pol ymaHl zat i @n re,aul ts and the catal yst_data arecld.;sted in
Table 1, Eftefes | and 1 ‘Dhe same ré8ults axe Di Peletwi @ljust for

conpari so ur pos N 7- 3b- lys 3] Th ocbéd ecwasBsicp.l ar to
6- 3b- NBCeéat%l & Pbut, M t h¥ait mzmlr treat nt OstepweTh\gasr e\tspfﬁh ng
catal yst coftfai ned 11.87% Al 4990 En1L 0 The et hyl ene

pol yneri zation results and the catal yst dat & are listed in Table 1(2)Ent ry
18. EXAMPLE 8- Pol yneri zation Procedures 8.1.Polynerization Procedures for
Pol ypr opyl ene [ 0094] Pol yneri zati on conditions: A 4L reactor was dried by
heat i e dvle BHE! fr«:giorl& showt e Figure ntd unﬂ/élﬁnlaosmplﬂ@mme ofiithe pgatuct bbw.

After cooll toa t, t t 220
pr opy R&R 10"1—@&’%?9%?1 go @Heﬂ%mﬁ %luvﬁggs § ﬁ lﬁnf BWVBs?S g]rgé‘g’sar%) dhop
fromg g ye%lpgﬁ%e ZefirkidR o rLRMId | BAT) @Va!g%@fasseweﬁo@dgpﬁné&tgfﬁ 1636105 as a

scavenger mxture was stirred for 5 mnutes. The reactor agitator

was s@figate 18QY, ingicntinkhidnat th2 lefb Bidaginglet pugpa]MedAtjatEHE)st slurried in 2 m
of hexane was injected into the reactor. The reaction was heated to 70C and
the pol ymerization was carried out for 1 hour at 70C. The reaction was

st opp Ridh2i rlgctﬁratsmgh@flmédbyP@wrsorrféownyr@émnvwsslll%ﬁapeartedrMédD and
wei ghbsl thd Teepmientof n{Mea.AH  Procusor nigeyt MesABal cul at ed. 8. 2. Pol yneri zati on
Procedures for Pol yethyl ene [00951Pol yneri zati on conditions for M4 and Mo

et al [guz8nes: This ¢kpdraasitAkedd sdidag8pported MAO sample (Experiment 5-2a) and the
derived Me,AlF treated silica supported MAO sample (Experiment 6-2a), respectively, for
the NMR studies to show that the [Me,Al]" precursor in the supported MAO was

significantly increased by such a treatment.

[0059] About 50 mg of the solid sample and about 40mg of diphenylethane (DPE, as
internal standard) were weighed (to nearly 0.1mg) into a 20ml vial. 2 ml THF-d8 was then
added to the vial. As used herein, THF-d8 means a deuterated solvent for NMR signal
locking wherein almost all 8 protons of THF (C4H3O) have been replaced by 8 deuterium
atoms (C4;Dg0). The slurry was shaken for 10 min and the slurry was allowed to settle for
about 30 min. The supernatant was then sampled for NMR analysis. Quantitative NMR data
were acquired and the component contents were calculated based on the internal standard
added. The Al-Me region of the "H NMR spectrum for the supernatant of silica supported
MAO from Experiment 5-2a is shown in Figure 2-A, and the Al-Me region of the "H NMR
spectrum for the supernatant of the Me,AlF treated silica supported MAO from Experiment
6-2a is shown in Figure 2-B. Comparing Figures 2-A and 2-B, it can be seen that, after the

Me,AlF treatment, 60% increase of [Me,Al]"(THF), was observed.
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by heating at 100C for 15 m nutes under | ow pressure nitrogen flow After
cooling to anbient, the reactor was pressurized wth isobutane and vented
three ti nwe 20®/2eswve nitrogen. 1sobutane (1800 ml) was pchrarsges/or4sse t he
reactor while adding 40 m of dried 1- hexene and 2 m of 10% T1BA
scaven@0] Théhiseagromeayialsat dicstss et MAOSEE! NAD Adfpertel | ars bilieg Have
chargi ﬂﬂ.ll I ne 1\ivith 20t0 m OLI istobutane, the reactor was charged with

et hyl SHEUYEB%5HC AL vaRn Coa3LtefifiCSsame time bringi ng the tenperature of
the reactor up to 80C. Then, WD 2009/029857PCT/ US2008/ 074880 30-100 ng of

sol | d ERARIMSE Ofchbilid sz (20 &lfl\/lng]gf?ziln Ao R RATONSE
i nj h t & plrapondy
A 0 At PR e AR L 120
stopped by venting off the ethylene and isobutane. The pol ymer was L

i sol ad@¥Tlar i dbis aperiment veed éh@%lwmzapy dn cpm@d&ctthwpm?jcearra?mtofw ty

I ted. 100961Pol | zati oce e for

et ol FRRERe Cote PALG M RYE T ety By PR aediionn o RbS el oconened
exceplvith 4 2aitdr NATPXAABICCHAY Of AMMe? FEIRErAhIE MAD Safplereolshly Tabl e
1. Final Catalyst Data and Pol ynerization Results Entry arere Carri er
Sour cehdve, tRdfF more active dimeric - datipnp|[@p,Avi-2d)oa e, | ALUZ b dnediat iivithy

Me, AlF treated MAO than in the mother MAO.
a. Preparation of MAO and Me,AlF Treated MAO Stock Solutions:

[0062] 2g of MAO toluene solution (Al = 13.65 wt%, Albemarle 30% MAO product) and
0.1122g of DPE as the internal '"H NMR standard were charged to a 20 ml vial. Toluene-d8
was then added to make a 14.959g of stock solution (Solution I). A Me,AlF toluene solution
(25.38%) based on 6 mol% of Al of MAO was weighed and slowly added to a portion of the
MAO stock solution in another 20 ml vial under agitation. The mixture was then allowed to

agitate for 1 hr, forming another stock solution (Solution IT).

b. Reaction with M5;

[0063] The MS5 solution of toluene-d8 was prepared and its concentration was determined
by '"H NMR. Based on the ratio of Al:Zr at 200:1, a known amount of M5 solution was
slowly added to Solution I (MAO stock solution) and Solution II (Me,AlF treated MAO),
respectively. The two solutions were then analyzed with 'H NMR spectroscopy in less than 2
hr after the solutions were prepared. The Al-Me/Zr-Me regions of the '"H NMR spectra are
shown in Figure 3-A and Figure 3-B. Figure 3-A represents untreated MAO. Figure 3-B
represents treated MAO. The treated MAO (Figure 3-B) shows a 43% increase of the
[L5Zr(n-Me),AlMe,]" concentration over untreated MAO (Figure 3-A).

EXAMPLE 4 - Increasing [Me,Al]” Precursor Concentration in MAO Through the
Treatment of [Me,All" Precursor Agents Me;A(OCgFs) and MeAI(BHT)

[0064] This experiment used OMTS to extract [AIMe;,]” from two MAO samples treated
with Me,AI(OCgFs) and Me,AI(BHT), respectively. The NMR results indicated that both
Me; Al(OCeFs) and Me, AI(BHT) could also serve as dialkylaluminum cation precursor agents
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by increasing the concentration of the dialkylaluminum cation precursors in MAQO. Because
of the formation of a two-phase liquid (the clathrate or ionic liquid phase and the solution
phase) from these two reactions in toluene, NMR quantification was difficult. Therefore, the
toluene was removed and replaced with CsHsF solvent to ensure a one-phase solution after

OMTS treatment. Only a small amount of toluene-d8 was used for NMR signal locking.

[0065] 0.262g of solid MAO (30% MAO of Albemarle product after removal of solvents
under vacuum) was charged to a 20 ml vial. C¢HsF was added to the solid MAO to give a
6.58g MAO solution. 3.01 g of MAO solution and 55.8 mg of internal standard DPE were |
weighed into a 20 ml vial. About 3g of toluene-d8 were added into the vial, making a stock
solution with Al concentration at 0.31 mmol/g. Solutions of Me; Al(OC¢Fs) and Me, AI(BHT)
were prepared by reacting equal molar equivalents of OCgFs and BHT with TMA. Each
solution was added to MAO stock solution based on 4 mol% of Al in MAO. The mixtures
were agitated for 1 hr. An OMTS C6HSF solution was then slowly added under agitation to
each of the two mixtures based on 8 mol% Al in MAO. The two solutions where then
agitated for about 30 min before they were analyzed by 'H NMR spectroscopy. The Al-Me
regions of the 'H NMR spectra for the two treated MAO solutions and the non-treated MAO
solution were compared as shown in Figure 4. Figure 4-A represents MAO without OMTS
treatment. Figure 4-B represents MAO with OMTS treatment (baseline). Figure 4-C
represents Me;Al(OCgFs) treated MAO with OMTS treatment. Figure 4-D represents
- Me,AI(BHT) treated MAO with OMTS treatment.
Because of the ionic nature of the OMTS complex, if too much ionic complex is generated, a
two-phase liquid will form to make the NMR quantification of the species in the two phases
difficult. Therefore, the more polar solvent C¢HsF was used instead of the less polar solvent
toluene to dissolve more clathrate without destroying the ion-pair. Lesser amounts (4 mol%)
of the dialkylaluminum cation precursor agents (Me,Al(OC¢Fs) and Me; AI(BHT)) were used
to ensure no two-phase liquid formation. Compared to the untreated MAO (Figure 4-B),
even with such a low concentration of dialkylaluminum cation precursor agent treatment, the
OMTS stabilized dimethylaluminum cation concentrations were increased by 15% after
Me,Al(OCgFs) treatment (Figure 4-C) and by 12% after Me; AI(BHT) treatment (Figure 4-D),
respectively. These results indicate that both Me,Al(OC4¢Fs) and Me,Al(BHT) are good

dialkylaluminum cation precursor agents.
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EXAMPLE 5 - Preparation of Composition of this Invention

5-1. Reaction of Carrier Containing Oxygen Source with Organoaluminum
Compound '

[0066] This preparation used raw silica containing about 5% absorbed water (determined

by LOI) as the carrier (silica) with an oxygen source (water) to react with an

organoaluminum compound (TMA).

[0067] 57.3g raw silica (Grace 948) in a 150 ml Schlenk flask were degassed under slow
N, flow on the Schlenk line for 1 hr and then brought into the drybox. The degassed silica
was transferred to a 300 ml three-neck round bottom flask equipped with a mechanical stirrer
and a 50 ml dropping funnel; 250 ml toluene were then added. While the silica slurry in the
flask was stirred, a solution of 14.3 g TMA in 30 ml toluene was placed into the dropping
funnel and the solution was slowly added to the silica slurry over 1 hr. The mixture was
stirred at ambient conditions for 30 min, then heated with an oil-bath at 100°C for 1 hr. After
cooling, the mixture was placed at ambient conditions overnight. The mixture was filtered,
washed three times with 10g toluene, washed three times with 10g isohexane, and then dried

under vacuum to constant weight. Yield: 63.8g (Al = 7.14% from ICP).

5-2.  Reaction of Carrier with Oxygenated Organoaluminum Compound

[0068] The preparations below used MAO, prepared by combining an organoaluminum

compound (TMA) and an oxygen source (water), to react with the carrier (silica).
5-2a.

[0069] 11.6g of a silica having physical properties similar to Grace 952 (dried at 200°C)
and about 50g of toluene were mixed in the autoclave base in the drybox. 29g of MAO
(30%, Albemarle product) were then added to the silica suspension with spatula stirring. The
autoclave was closed, removed from the drybox, and placed onto the stand. The mixture of
MAQO and silica was heated to 130°C for 4 hrs with stirring. After cooling, the autoclave was
brought into the drybox. Then the MAO treated silica was filtered and washed three times
with 30g of toluene. Next, the wet MAO treated silica was either washed two times with 30g
of isohexane and dried to constant weight to get a solid sample for future uses or used
immediately for next step of preparation. Such a process usually gives an Al loading in the

range of 17% -18% by ICP.
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5.2a'

[06070] The procedure was similar to Example 5-2a but the reaction was done in the
drybox in an open reaction flask that only allowed the internal reaction temperature to reach
the toluene boiling temperature. The MAO charge was also reduced. This resulted in a lower

Al loading (15%).

5.2b

[0071] The procedure was similar to Example 5-2a' but used a significantly lower MAO
charge that resulted in a lower Al loading (11%).

5-3.  Reaction of Oxygen Source Treated Carrier with Organoaluminum

[0072] The preparations below used a known amount of oxygen source (water) to treat
calcined and non-calcined carriers (silica) to form the first product, which was then reacted

with an organoaluminum compound (TMA).

5-3a.

[0073] 10.4g of silica (Grace 948 calcined at 200°C for 4 hr), 65g of toluene, and 0.88g of
water were charged to a 150 ml Schlenk flask under N, protection. The mixture was then
placed on a shaker to shake for 16 hr. The mixture was brought into the drybox. 4.6g of
TMA and 50g of toluene were charged to a 250 ml three-neck round bottom flask equipped
with a mechanical stirrer. While agitating, the water saturated silica slurry was slowly added
to the TMA solution using a wide-mouth pipette. The mixture was then allowed to stir at
ambient conditions for 30 min, and was then heated to 100°C in an oil-bath for’90 min. After
cooling to ambient temperature, the mixture was filtered, washed two times with 20g toluene
and once with 30g isohexane, and then dried under vacuum for 2 hr. Yield: 13.3g (Al: 10.9%
from ICP).

5-3b.

[0074] 10g of raw silica (Grace 952 containing about 5% water) were charged into a 150
ml three-neck round bottom flask equipped with a mechanical stirrer. The flask was
connected to a slow N, flow on the Schienk line for 1 hr. A 150 ml Schlenk flask was
charged with 60g of mineral oil and 23g of toluene and then connected to a Schlenk line to

degas. The mixture of mineral oil and toluene was then transferred to the flask containing the
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raw silica through a cannula, and then the mixture was stirred under N, flow on the Schlenk
line. 0.57g of degassed water was then injected to the silica slurry. The mixture was stirred
at ambient conditions for 30 min. Then the mixture was heated with a 70°C oil-bath for 1 hr.
The resulting material was stored at ambient conditions for overnight. The mixture was then
transferred to a 150 ml dropping funnel equipped with slow N, flow protection. In the
drybox, 5.2g TMA and 60g of toluene were charged to a 500 ml Schlenk flask with a stirbar.
The TMA solution was taken out of the drybox and connected to the dropping funnel
containing water saturated silica slurry under N, protection. The TMA solution was cooled
with an ice-water bath. Then the silica slurry was slowly added to the TMA solution over 60
minutes while stirring. The ice-water bath was then removed, the agitation was stopped, and
the mixture was warmed up to ambient temperature. The mixture was taken into the drybox
and stored at ambient conditions for overnight. The stirbar was taken out and replaced with a
mechanical stirrer. Then 0.52g TMA was added. The mixture was then heated to 100°C with
an oil-bath for 3 hr. After cooling to about 70°C, the mixture was filtered, washed two times
with 10g toluene and two times with 15g isohexane, then dried under vacuum for 2 hr. Yield:

12.5g (Al: 11.67% from ICP).

EXAMPLE 6 — Preparation of Composition of the Invention
6-1. Results Derived from Example 5-1 (Table 1, Entries 2 and 4)

6-1-M1 Catalyst

[0075] This preparation used the supported MAO from Example 5-1 as the starting
material. In the drybox, 1.0g of MAO on silica made from Example 5-1 was charged into a
20 ml vial with 4g toluene. A toluene solution of Me,AlF (134 mg, 25.38%) was added all at
once to the silica slurry. The Me,AlIF charge was based on 17 mol% of Al on the silica.
After shaking for 15 min., 11.0 mg M1 was added to the mixture, followed by shaking for 1
hr. The mixture was then filtered, washed two times with 3g toluene and two times with 4g
isohexane, then dried under vacuum for 1 hr. Yield: 1.06g (8% Al, 0.04% Zr based on the
NMR quantitative analyses of the supernatant for Me,AlF and MI1). The propylene

polymerization results are listed in Table 1, Entry 2 with other catalyst data.
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6-1-M4 Catalyst

[0076] 19.6 mg M4 were added to the supported activator slurry obtained from a procedure
similar to Example 6-1-M1, and the resulting mixture was shaken for 1 hr. The mixture was
filtered, washed two times with 3g toluene and two times with 4g isohexane, then dried under
vacuum for 1 hr. Yield: 1.24g (8% Al, 0.4% Zr based on the NMR quantitative analyses of
the supernatant for Me,AlF and M4). The ethylene polymerization results are listed in Table
1, Entry 4 with other catalyst data.

6-2a. Catalysts Derived from Example 5-2a (Table 1, Entries 6, 9, and 10)
6-2a-M1 Catalyst

[0077] This preparation used the supported MAO of Example 5-2a as the starting
material. In the drybox, 1.0g of MAO on silica made from Example 5-2a was charged into a
20 ml vial with 3.5g toluene. A toluene solution of Me,AlF (330mg, 25.38%) was added all
at once to the silica slurry. The Me,AlF charge was based on 17 mol% of Al on the silica.
After shaking for 15 min., 11.0 mg M1 was then added to the mixture, followed by shaking
for 1 hr. The mixture was filtered, washed two times with 3g toluene and two times with 4g
isohexane, then dried under vacuum for 1 hr. Yield: 1.06g (18% Al 0.15% Zr from ICP).
The polypropylene polymerization results are listed in Table 1, Entry 6 with other catalyst
data.

6-2a-M5 Catalyst

[0078] The procedure was similar to 6-2a-M1 except that M5 was used as the
metallocene. The resulting catalyst contained 18.47% Al and 0.17% Zr. The ethylene
polymerization results and the catalyst data are listed in Table 1, Entry 9.

6-2a-Md4dc Catalyst

[0079] The procedure was similar to 6-2a-M1 except that M4dc was used as the metallocene.
The resulting catalyst contained about 18% Al (estimated based on 6-2a-M1 and 6-2a-M5)
and about 0.40% Zr (estimated from the charge of M4dc). The ethylene polymerization
results and the catalyst data are listed in Table 1, Entry 10.
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6-2a'. Catalyst Derived from Example 5-2a' (Table 1, Entry 7)
6—23‘—M1dc Catalyst

[0080] This preparation used the supported MAO of Example 5-2a'" as the starting
material. In the drybox, 3.0g of MAO treated silica from Example 5-2a’ was charged into a
20 ml vial with 8g of toluene. A toluene solution of Me,AlF (0.97g, 25.38%) was added all
at once to the MAO treated silica slurry. The Me,AlF charge was based on 17 mol% of Al on
the silica. The mixture was shaken for 15 min. Next, 27.4 mg M1dc were added, and the
mixture was shaken for 2 hr and placed at ambient conditions for 1 hr. The mixture was
filtered, washed two times with 8g toluene and two times with 10g isohexane, and then dried
under vacuum for 2 hr. Yield: 3.08g (Al: 14.7%; Zr: 0.15% from ICP). The propylene
polymerization results along with the catalyst data are listed in Table 1, Entry 7.

6-2b. Catalysts Derived from Example 5-2b (Table 1, Entries 12 and 14)
6-2b-M6dc Catalyst

[0081] This preparation used the supported MAO of Example 5-2b as the starting
material. In the drybox, 1.0g of MAO treated silica from Example 5-2b was charged into a
20 ml vial with 3g of toluene. A toluene solution of Me,AlF (0.20g, 25.38%) was added all
at once to the MAO treated silica slurry. The Me,AlF charge was based on 17 mol% of Al on
the silica. After shaking for 15 min., 45 mg of an Médc toluene solution (24.6%) were added
to the mixture, which was shaken for 2 hr and placed at ambient conditions for 1 hr. The
mixture was filtered, washed two times with 2g toluene and two times with 3g isohexane, and
dried under vacuum for 1 hr. Yield: 1.03g (Al 11.09%; Zr: 0.24% from ICP). The ethylene
polymerization results along with the catalyst data are listed in Table 1, Entry 12.

6-2b-M1 Catalyst

[0082] The procedure was similar to 6-2b-M6dc Catalyst but M1 was used as the
metallocene. The resulting catalyst contained 10.37% Al and 0.14% Zr from ICP. The
propylene polymerization results and the catalyst data are listed in Table 1, Entry 14.
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6-3a. Catalyst Derived from Example 5-3a (Table 1, Entry 17)
6-3a-M6 Catalyst

[0083] This preparation used the supported MAO of Example 5-3a as the starting
material. In the drybox, 1.0g of MAO treated silica from Example 5-2b was charged into a
20 ml vial with 4g of toluene. A toluene solution of Me,AIF (0.27g, 25.38%) was added all
at once to the MAO treated silica slurry. The Me,AlF charge was based on 22 mol% of Al on
the silica. After shaking for 20 min., an M6 toluene solution (19.6%) 73mg was added to the
mixture, which was shaken for 30 min, then placed at ambient conditions overnight. The
mixture was filtered, washed two times with 2g toluene and two times with 3 g 1sohexane, and
dried under vacuum for 1 hr. Yield: 1.01g (Al: 12.33%; Zr: 0.37% from ICP). The ethylene
polymerization results along with the catalyst data are listed in Table 1, Entry 17.

6-3b. Catalysts Derived from Example 5-3b (Table 1, Entries 16 and 19)
6-3b-M6 Catalyst

[0084] This preparation used the supported MAO of Example 5-3b as the starting
material. In the drybox, 1.0g of MAO treated silica from Example 5-2b was charged into a
20 ml vial with 3g of toluene. A toluene solution of Me,AIF (0.30g, 25.38%) was added all
at once to the MAO treated silica slurry. The Me,AlF charge was based on 22 mol% of Al on
the silica. After shaking for 15 min., an M6 toluene solution (19.6%) 60mg was added. The
resulting mixture, which was shaken for 2 hr. The mixture was filtered, washed two times
with 2g toluene and two times with 3g isohexane, and dried under vacuum for 1 hr. Yield:
0.99g (Al: 11.94%; Zr: 0.31% from ICP). The ethylene polymerization results along with the
catalyst data are listed in Table 1, Entry 16.

6-3b-MS5 Catalyst

[0085] The procedure was similar to 6-3b-M6 Catalyst but M5 was used as the
metallocene. The resulting catalyst contained 11.42% Al and 0.33% Zr from ICP. The
cthylene polymerization results and the catalyst data are listed in Table 1, Entry 19.

EXAMPLE 7 - Comparative Examples

[0086] All examples in this section are from compositions derived from carriers and
oxygenated organoaluminum compounds without treatment with a dialkylaluminum cation

precursor agent.
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7-1. Catalysts Derived from Example 5-1 (Table 1, Entries 1 and 3)
7-1-M1 Catalyst

[0087] The procedure was similar to 6-1-M1 Catalyst but without the Me,AlF treatment
step. The resulting catalyst contained about 7% Al (estimated based on Example 6-1-M1) and
about 0.40% Zr (estimated based on the metallocene charge and the supernatant analysis).

The propylene polymerization results and the catalyst data are listed in Table 1, Entry 1.

7-1-M4 Catalyst

[0088] The procedure was similar to 6-1-M4 Catalyst but without the Me,AlF treatment
step. The resulting catalyst contained about 7% Al (estimated based on Example 6-1-M4) and
about 0.40% Zr (estimated based on the metallocene charge and the supernatant analysis).

The ethylene polymerization results and the catalyst data are listed in Table 1, Entry 3.
7-2a. Catalysts Derived from Example 5-1 (Table 1, Entries 5 and 8)

7-2a-M1 Catalyst

[0089] The procedure was similar to 6-2a-M1 Catalyst but without the Me,AlF treatment
step. The resulting catalyst contained 17.3% Al and 0.17% Zr from ICP. The propylene
polymerization results and the catalyst data are listed in Table 1, Entry 5.

7-2a-M35 Catalyst

[0090] The procedure was similar to 6-2a-M5 Catalyst but without the Me,; AlF treatment
step. The resulting catalyst contained about 18% Al (estimated based on Example 6-2a-M5)
and about 0.40% Zr (estimated based on the metallocene charge and the supernatant
analysis). The ethylene polymerization results and the catalyst data are listed in Table 1,

Entry 8.
7-2b. Catalyst Derived from Example 5-2b (Table 1, Entry 13)

7-2b-M1 Catalyst

[0091] The procedure was similar to 6-2b-M1 Catalyst but without the Me, AlF treatment.
step. The resulting catalyst contained 10.1% Al and 0.25% Zr from ICP. The propylene
polymerization results and the catalyst data are listed in Table 1, Entry 13.
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7-3b. Catalysts Derived from Example 5-3b (Table 1, Entries 11, 15, and 18)

7-3b-M6 Catalyst

[0092] The procedure was similar to 6-3b-M6 Catalyst but without the Me,AlF treatment
step. The resulting catalyst contained 11.53% Al and 0.288% Zr from ICP. The ethylene
polymerization results and the catalyst data are listed in Table 1, Entries 11 and 15 (The same

results are listed twice just for comparison purpose).
7-3b-MS5 Catalyst

[0093] The procedure was similar to 6-3b-M5 Catalyst but without the Me,AlF treatment
step. The resulting catalyst contained 11.87% Al and 0.40% Zr from ICP. The ethylene
polymerization results and the catalyst data are listed in Table 1, Entry 18.

EXAMPLE 8 — Polymerization Procedures
8.1. Polymerization Procedures for Polypropylene

[0094] Polymerization conditions: A 4L reactor was dried by heating at 100°C for 15
minutes minimum under low-pressure nitrogen flow. After cooling to ambient, the reactor
was charged with 2200 ml of propylene. Hydrogen was then added by measuring a 180 psi
pressure drop from a 50 ml bomb. 2 ml of 10% TIBA in hexane was added to the reactor as a
scavenger and the mixture was stirred for 5 minutes. The reactor agitator was set at 800 rpm.
Then, 20-50 mg of supported catalyst slurried in 2 ml of hexane was injected into the reactor.
The reaction was heated to 70°C and the polymerization was carried out for 1 hour at 70°C.
The reaction was stopped by venting off the propylene. The polymer was isolated, dried,

and weighed. The polymerization productivity was calculated.

8.2. Polymerization Procedures for Polyethylene

[0095] Polymerization qonditions for M4 and M5 metallocenes: A 4L reactor was dried
by heating at 100°C for 15 minutes under low-pressure nitrogen flow. After cooling to
ambient, the reactor was pressurized with isobutane and vented three times to remove
nitrogen. Isobutane (1800 ml) was charged into the reactor while adding 40 ml of dried 1-
hexene and 2 ml of 10% TIBA scavenger. The reactor agitator was set at 800 rpm. After
flushing the charging line with 200 ml of isobutane, the reactor was charged with ethylene up

to 320 psi  while at the same time bringing the temperature of the reactor up to 80°C. Then,
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into the reactor. The reaction pressure was maintained at 320 psi and the polymerization was

carried out for 1 hour at 80°C. The reaction was stopped by venting off the ethylene and

isobutane. The polymer was isolated, dried, and weighed. The polymerization productivity

and activity of each catalyst were calculated.

[0096] Polymerization procedure for M6 metallocene: The procedure was identical to the
M4 and M5 metallocenes except a 120 ml 1-hexene charge and a temperature of 85C were
used.
Table 1. Final Catalyst Data and Polymerization Results
. - Activit
Entry | Example ID Carrier Mezf}m; Metallocene | Al% Zr% Productwl'ty (Kg/gy
Source | (mol%) (g/g cat/hr) Zr/hr)
1 7-1-M1 5-1 0 M1 7 0.40 <200 <50
2 6-1-M1 5-1 17 M1 8 0.04 8,000 20,000
3 7-1-M4 5-1 0 M4 7 0.40 <200 <50
4 6-1-M4 5-1 17 M4 8 0.40 5,300 1,330
5 7-2a-M1 5-2a 0 M1 17 0.17 10,000 5,880
6 6-2a-M1 5-2a 17 M1 18 0.15 26,500 17,670
7 6-2a’-Mldc 5-2a' 17 Mldc 15 0.15 19,200 12,800
g 7-2a-M5 5-2a 0 M35 17 0.38 9.000 2,370
9 6-2a-M5 5-2a 17 M35 18 0.17 10,300 6,060
10 6-2a-M4dc 5-2a 17 M4dc 18 0.40 18,400 4,600
11 7-3b-M6 5-3b 0 M6 12 0.29 1,100 380
12 6-2b-M6dc 5-2b 17 Médc 11 0.24 3,300 1,380
13 7-2b-M1 5-2b 0 M1 10 0.25 2,800 1,120
14 6-2b-M1 5-2b 17 M1 10 0.14 9.500 6,790
15 7-3b-M6 5-3b 0 M6 12 0.29 1,100 370
16 6-3b-M6 5-3b 22 M6 12 0.31 4,960 1,600
17 6-3a-M6 5-3a 22 M6 12 0.37 3,600 970
18 7-3b-M5 5-3b 0 M5 12 0.40 3,500 880
19 6-3b-M5 5-3b 22 M5 11 0.33 5,000 1,600

"'mol% is based on Al loading on silica supported MAO

[0067]

While the present invention has been described in terms of one or more preferred

embodiments, it is to be understood that other modifications may be made without departing

from the scope of the invention, which is set forth in the claims below.

32



1..A conposition derived fromat least: a) an internedi ate conposition
conpri sing an organoal um num conpound, a carrier, and an oxygen source
formng a carrier supported al um noxane; and b) R22AlY, wherein each R2

i ndependently conprises a hydrocarbyl group having from1l to about 20
carbons, and Y conprises a halide radical, an al koxide radical, an

aryl oxi de radical, an al kyl substituted am de radical, an aryl substituted
am de radical, a siloxy radical, a boronoxy radical, a diaryl boronoxy

radi cal, or a hal ogenated diaryl boronoxy radical. 2. The conposition
of claim1, wherein the carrier con&hhaﬁﬁ;an i norgani ¢ oxi de. 3. The
conposition of claim2, wherein the morgani c oxi de has a pore vol une of

not | ess than about 0.3 nl/g and an average particle dianmeter of about 10
m croneters to about 500 m ¢rongt.er 4. The conposition of claim?2
wherei n the inorlgani & esmeRsitigAsHyeklioat legst a1 umi na, silica-al unina,
magnesi a, titania, zirconia, or clays. 5. The conposition of claim?2
wherein the inor gagj ¢ oyl dg1&GRRRaleS S mbobiti6R- comprisind- al N6reafARGRintmon of
claim 1l wherein the organoal um num conpound conprises trinethylal um num
triethylal uminum or treommimdylkabarrienand an oxygin sPheclupbig #i NGt claim

1 wherein the R22Al'Y cogbﬁriéecﬁ ldi net hyl ]%%Pun‘i num hal i de. 8. The
conposition of claim1 WREPEFHHRECRIZAMY conprises dial kyl al umi num
fluoride. 9b) TheREANPOWHeieh eadh RF dhidepandshity eomptikes Rdgdiovarbglnpri ses

di et hyl al um num f | uori de. ) 10. The cqnposition claim1l erein
the conposition is suit&9re havpe fiom |4 pheyt 20« ﬁ%‘i’t"‘fl@)%f ﬁ%?@fse%ﬁhﬁl\é\é]?ent .

11. The conposition of flaphNatzRRk thdicd /s £OBRAE kddio dnSaulbl bitgtutster | ved

al
froma Lew s base. &cauﬂyﬁ conposition for olefin
pol yneri zati on, wher ei namhle redical s aryd srpisited amidesragicalp arsilexyh (adicghti ni ng

t | t iti di ng. t L al 1 . ! :
Comonent o 13 aBERRbRie o S Do RRY AAT R, B iy

boronoxy radical.

2. The composition of claim 1, wherein the carrier comprises an inorganic

oxide.

3. The composition of claim 2, wherein the inorganic oxide has a pore volume
of not less than about 0.3 ml/g and an average particle diameter of about 10 micrometers to

about 500 micrometers.

4, The composition of claim 2 wherein the inorganic oxide comprises silica,

alumina, silica-alumina, magnesia, titania, zirconia, or clays.
5. The composition of claim 2 wherein the inorganic oxide comprises silica.

6. The composition of claim 1 wherein the organoaluminum compound

comprises trimethylaluminum, triethylaluminum, or triisobutylaluminum.

7. The composition of claim 1 wherein the R%LALY  comprises

dimethylaluminum halide.
3 3 QQ



a) conbining at |east an organoal um num conmpound, a carrier, and an oxygen
source to forman carrier supported alum noxane: and b) conbining at |east
a portion of the intermediate conposition with R22AlY, wherein each R2

i ndependently conprises a hydrocarbyl group having from1l to about 20
carbons, and Y conprises a halide radical, an al koxide radical, an

aryl oxi de radical, an alkyl substituted amde radical, an aryl substituted
am de radical, a siloxy radical, a boronoxy radical, a diaryl boronoxy

radi cal, or a hal ogenated diaryl boronoxy radical. 14.The method of claim
13 further conprising conbining a) and b) with: c)a Lew s base. 15.

A method of gy epaning a cakal ¥8liuhof whkiehihe RYAITRbHAAL: ACARTRIRS N0

combi ning a ttansiti € comnposi tion claim1.
met hod ofjyge@kyneri zi ng nmononer conprising carrying out such polynerization
in the presence of catal yst conposition according to claim12. 17. A

met hod of pol yneri zing nononer conprising conbining a ¢e ition.accordin
to claim1, &-trandietenmpasition cofnpedht anB‘i’?ﬂhoﬁEr . REAY cof%}?ris%g °

conposi t j.on [ the foll owi ng st t R
conpes BB TRl e 10 o struetures ok \ N o

10. The composition of claim 1, wherein the composition is suitable for

activating a transition metal component.

11.  The composition of claim 1, wherein the composition is further derived from

a Lewis base.

12. A catalyst composition for olefin polymerization, wherein the catalyst
composition is prepared by combining at least a composition according to claim 1 and a

transition metal component.

13. A method of preparing a composition comprising:

a) combining at least an organoaluminum compound, a carrier, and an
oxygen source to form an carrier supported aluminoxane: and

b) combining at least a portion of the intermediate composition with
R%AIY, wherein each R? independently comprises a hydrocarbyl
group having from 1 to about 20 carbons, and Y comprises a halide
radical, an alkoxide radical, an aryloxide radical, an alkyl substituted
amide radical, an aryl substituted amide radical, a siloxy radical, a
boronoxy radical, a diaryl boronoxy radical, or a halogenated diaryl

boronoxy radical.
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jir "Rs or R "11-1 /YA( R2 rif Y Formula IV wherein -"~"." is a bulk

al um noxane (AO structure, each R3, RP, and R2 is independently a

hydr ocar byl group having up to about 20 carbon atonms, and each Y is

i ndependently a halide radical, an al koxide radical, an aryl oxide radical,
an al kyl substituted am de radical, an aryl substituted am de radical, a
siloxy radical, a boronoxy radical, a diaryl boronoxy radical, or a

hal ogenat ed di aryl boronoxy radical; and a carrier, wherein said carrier is
attached to said bul k al um noxane structure. 19. The conposition of
claim 18, wherein ,gach , TS : i a) and b) 20. The
conposi tion of cl al:am 13@%@%‘% ﬁf“%laiﬁé tha I ?%é%l ésél:léggl?’lﬁ%iinigde) radi)cal or
aryl oxi de radi cal . with21. The conposition of claim 20, wherein Y is

met hoxi de radi cal, ethoxide radical, isobutoxide radical, tert-butoxide
radi cal, phenoxi d& radPd&™S®58. di-tert-butyl-4- nethyl - phenoxi de radical,
pent af | uor ophenoxi de radi cal or fluoride. 22. The conposition of
claim 18, wherein the conposition has the structure of Fornula | or Fornul a
1. 23. The conposition of claim 22, wherein each le, RP, and R2 is
met hyl or is tyl, and, Y i ' ' I demp@dheal ,
phenoxi de ra |Cal‘%?n%%% 3 Pﬁ%@ﬁ%ﬁ%ﬁ%ﬁ?éﬂqgg iggﬁ?g%%mﬁﬁﬁgﬁide.ﬁ f%. The
conposi t ¢@bigihg 6 trahsitidBmetaheitiethe comipdsition ofidaim s silica. 25. A conposition
conprising the conposition of claim18, and a transition nmetal conponent.

16. A method of polymerizing monomer comprising carrying out such

polymerization in the presence of catalyst composition according to claim 12.

17. A method of polymerizing monomer comprising combining a composition

according to claim 1, a transition metal component, and monomer.

18. A composition having one of the following structures:

P B

R R
LHﬂ,:XVI t
~
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0 y
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~
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Formula IIT
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or
v R
/
ML S
~ ~ “R2
Pl
Formula IV
wherein ~A™ is a bulk aluminoxane (AQ) structure, each RE, RF, and R? is
independently a hydrocarby! group having up to about 20 carbon atoms, and each Y is
independently a halide radical, an alkoxide radical, an aryloxide radical, an alkyl
substituted amide radical, an aryl substituted amide radical, a siloxy radical, a boronoxy
radical, a diaryl boronoxy radical, or a halogenated diaryl boronoxy radical; and a carrier,

wherein said carrier is attached to said bulk aluminoxane structure.

19.  The composition of claim 18, wherein each RB, R®, and R?is methyl or iso-

butyl.

20.  The composition of claim 19, wherein Y is halide radical, alkoxide radical or

aryloxide radical.

21.  The composition of claim 20, wherein Y is methoxide radical, ethoxide -
radical, isobutoxide radical, tert-butoxide radical, phenoxide radical, 2,6-di-tert-butyl-4-

methyl-phenoxide radical, pentafluorophenoxide radical or fluoride.

22.  The composition of claim 18, wherein the composition has the structure of

Formula I or Formula 1I.

23.  The composition of claim 22, wherein each RE, RY, and R?is methyl or iso-
butyl and Y is a methoxide radical, tert-butoxide radical, phenoxide radical or

pentafluorophenoxide radical, or fluoride.
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24.  The composition of claim 18, wherein said carrier is silica.

25. A composition comprising the composition of ¢laim 18, and a transition

metal component.
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