xyz{|}~ emwwsmmgmmpmmmm@m@m ONS Thi s

'p?XSEE{?Sn' ot por yeP e phitEsc fohdighies s SARGRLAIOR AL okl RS O1C. The
produces bietaliobsne@h Wcﬁéerpﬂimﬁzﬁcmhtw chv&réwlei-qharnfw dol | ars have

been spent on devel o £| ng technol ogi es that can add value to this business.

One of theB‘-‘lelféUIltﬁrdll gwt@élovrsth@alto commercializede Ahouhl G4, itrwasdigsoy

Met al | cat st s_hav e nown si.nce abqut. 195 their |ow
product' &'?t ¥ Oug p WPf}r'é {f’oonﬁémcto 'rﬁ_L 176 %,0%%;%%@94 it was

di scover edm&ﬁﬁd&aﬁe,%ﬁamtdoﬁacﬁﬂgmnﬁemtmmm Rafdtallocene
trimethylalumnnmto form nethyl al um noxane; and then contacting such

met hyl al ummmdefompﬁammmmdhﬂw@dw evtivity. HHomewnlibwane

catal yst that had er acti V|t However was soon reali.z t hat

| ar ge” amoufft® r@”ﬁ&ﬂ?ﬁi‘\: %H?Hﬂﬁ%%ﬁ@h FypunoRang wery gogd 8& an active
et al | Ocenﬁyrﬁl%adcﬁ%membéeﬂé%tﬂﬁ%nﬁsw%&d £aphificaR epe®ient © thbe 15

connmerci al i zation of netallocene catalysts. Fluoro-organo borate conpounds
have bEen emmnmiqﬁzaﬁmmﬁmbtaﬂg@nanmalm of nethyl alunrinoxane. However,

this is not satisfac , S|nc ch bor at,e, conpounds, are \ sen5|t|ve to

poi sons and decorrpos#f“‘\og?]'o %HD%’“BQE%‘F% %ays havi ng

a | amell armﬁ&ﬁﬁt%gﬁ:% ﬁﬁﬁh eﬁw&%&dﬂﬁy}s%& g&af&wﬁaéﬂ&csumo wever,
eenhighint

activity has not e absente of cation exchanging or pillaring
agent s. Pi témapoungs areceery sanlsitive dapoisoms dndtdecempodigon, apé can alse be ¥pfyaced by

ot her cations, usually nore bul ky and sonetines organic cations, that are
call ed pi | PHE®S¥Be to their role of proppi ng open the microscopic sheets

and thys slightly exeﬁ&g BivelfdoHeln wSchlay to

sli ght%@ I ncrease its olrh%gmg ay al so tengs to beQ%?Cir\e and dusty maki ng
it diffi Cuﬂ&ﬂbch&ﬁﬁc&r@ﬁpﬁﬁﬁtﬁhﬂsﬁotbﬂhﬂﬂﬁf&babmpfm&m@ngshoul d
al so be not ed t hat haV| z&? a. heterogeﬂeous cat al yst |s [ orta t. l@l S is

because hePEPRIGERAR WPB%W i al

pol yneri za r ed 30
to the for%%\ I on 0@’?% gﬁﬁﬁﬁi oér%%a%o mer parthhﬁll %ﬂ%@%&\fg a
hi gh bul k de#s thyir rdls@$ prdppligsopeh mmwrmbpalshyctmmdﬂnmhglﬂymmdmge
desi rabl e because_t hey 26 February. 2004 -2jnprove the ﬁL"GI Ci enegﬁ
pol ymess prmymwwéﬂ@;fmtaﬁhshﬂngsm@%e%Y dends B Peduce

-het er ogene @Jn%ﬁ&l Q#S dyot been
entirely s%ﬁéﬂc% I?QJEEJ\;/%?] i'on prov estagﬁgxf%@gén J’l} ucl hg a

new type of high porﬁsﬁomdﬁﬁmwﬁaa@tha@uﬁﬁgﬂb e @atatysoizs conpri si ng
residual elenments of a |layered m neral and an oxi de conpound precursor.

This oxi de imgestant. Thisisbecausmhaienogeneous catalysts are required for most modern
commercial polymerization processes. Furthermore, heterogeneous catalysts can lead
30 to the formation of substantially uniform polymer particles that have a high bulk

density. These types of substantially uniform particles are desirable because they




Pyvidelly, dlllUIDLVUG, Vsl iad LA VANUPUSIUEGT VUL SIS 1eoldudl LIRS UL 4

be utili ze@mmmmd%@m&%mwﬁmm THib exide nestiix oompbsittorpeaayi des
t he novel oxide matrix conposition e invention also deals with a process
t hat prodth?é%ﬂﬁe@&%wwvmff@@%@@mﬁ .on that can be used to pol ynerize at

| east one nononer topd 0, ny. rovi des the
catal yst conposition. ﬁjﬁggchﬂ?asf]i% %ﬁ% th—fgﬁ%vﬁle?ﬁ%% nia&’%{r og‘ess
conpri sing contact i NphefinyeRant al N @eallPRTINE th r@&io%hﬁ%htal}@fm%l tion
under polynmerization conditions to 15 produce the polymer An article that
conpr ilfes qon@ogmoy opmbﬁu@@to\mhhnmaw@wowtmwm@pMnm this
‘invention o.is provided. In accordance with an enbodi ment of this
I nventi on, ﬁ'ﬂ?‘bcess Is 20 provided to produce an oxide matrix conposition.
The process conpri sephd ifvestivn REAL! providePiheicalalyse gitddd.y of ;" or
“consists of"): 1) substantially deconposing or exfoliating at |east one
| ayered nmineral to pwmuw@menpm@mmﬁe@mmw@WWé | ayer ed
mneral is_ a,cla e r ot her 25 .exchangi n ound havi ng
a |l ayered mgpﬁﬁoﬁpﬁg?’ﬁ@” {ﬂ"}@g?ﬂ%? ?W%P@Wﬁﬂ%‘%@ﬁggﬁ hponent s
and aty3l eaghd@Rane@ybmesompound precursor to produce a first mxture;
wherein the oxi de cofrpound precursor is selected fromthe group con5| sting
of a silixa source, Ahmmﬂaﬂmbwmpusealthnwdmcﬂpmdu@dwchﬂmca@lyst
al um nophosphat e. M%‘g or co inatio t hereof. 3) subjecting the first
m xture tdo ol g A B or 26 February, 2004 -3
precipitate, and 4) cal cini ng the gel or precipitate at a tenperature in

the range of about 150C to about 800C to produce the oxide matrix
conposi tion. In accomﬂmwmmmbhﬁodmﬂmodfﬂmvaamMBquﬁmm ion, the

oxi de mat rix 03|t|on | rovi ded The nqQyel matrix oxid corrp05|t|on
const it egwaldsﬁ& 5 1 RIPFS% CBHREE 91 o

conpri si ngc,é< @fn) oxi de precursor corrpound The
oxide matrix CcoO 05|t|on as a“hi gh por05| ty ‘and an anor phous structure,

which is unl i ke t hat 1p&ulpstantially slegorpsing enexfidintiap di leastemalsyereiimineral

accordance w th another enbodi mnent of this invention, a process to produce
a catal yst OdHﬁﬁ%lrﬁlWP?nﬁabwwmthe process conprises contacting an

o ganoretal "comound, SheAGRMMSRIHE B AGTROUYnFhad, bt R 11
- 25 exchanging compound having a layered crystal structure;
2) contacting the residual mineral components and at least one oxide
compound precursor to produce a first mixture;
wherein the oxide compound precursor is selected from the group

consisting of a silica source, alumina source, aluminosilicate source,

30  aluminophosphate source, or combinations thereof.
3) subjecting the first mixture to such conditions to form a gel or




2 ainx composition is provided. 1he novel matnx oxide composition constitutes a

mC/r(\eroLnX; M 9&8%% aqeﬁn%ronﬁﬁw%&%%m st ng of.ail':t i tlgni um

zi rconi um ompbnbﬂt&mdnhomlpmdmdoxwmpsmmdﬂwﬁmmﬁ@lngﬁsﬁﬂnmm t he
group consrs;rng of cIopentadrenyIs |ndenyls ffuorenyls, substituted

cycl op~ta W@ﬂ% ) ERewhopsstiisaEe, Which intike thatof previpuslyleosmy | s:
wherein su gp the substituted cycl opentadi enyls) substituted

i ndenyl s, Qﬁg §E§ %ﬁ utéd fluoreayls of (X ) are selected fromthe group
consi sk ng of al i phald &cafdabswitl ¥dther GitdNs entGTIlEE Rdleht quaasswratlo
and cyclic groups, eryI groups, alkyl halide groups, hali

or ganomnet a]l’llofilécegqr%&l cppmpesition WQY@G@SWQMN@WMWMSM| con,

phosphor us ni, um rogen .one
subst i t uent B?%l)&%%’ ‘Hgﬁb"grﬂ“ “gro H‘R%P@ﬁn@ ‘f “?x) and (Xs);
wherein (X gid{o Jpr@iiRe Rbipysifien,ect ed fromthe group consi sting

of halides, aliphatic groups, substituted aliphatic groups, cyclic groups,
30 substituted cycl i whepetuibe or@onmepéwmunﬁhaalﬂmﬁ&bmmgm fegmardaycl i ¢

group conbi nati ons of substitut g}?%r ,groups and cyclic groups,
conbi ndtions of 26 February. ngﬂ)&%l)(g r?@h c groups and substituted
cyclic geoups, conbi Gatle8Fr N s m]&&ﬂt@g#hg groupgﬁ phosphnd substituted

cyclic groups, anide groups substituted | do groups,
subst i t ut egirgsmpupanddafyi omps aIkonxrde groups substituted al kyl oxi de
groups, aryl oxide gro stitute groups, organonetallic 5
groups) and substltuf‘r @gg 8 &E Qg#¥£98 P&cted from

the QVOUPW f infl I§RRA eé\}ﬂﬁ [téJ fated
substituted cycl apen adlrnen 'S, sub trtutsed I nden uggdt uted flnorenyls,
hal i ded) alnidpinds, mndgnhnmmtpdﬂub&nyilsut ed aliphatic groups cycl i c gr oups,

substituted cyclic groups, nblnatlo s of .ali groups cyclic
groups, 10 conbi nati 8’&'&‘%5@% ﬁ-&l Wéﬁf‘f !ﬂl’ l:F[é‘jgroups)
conbi nat i opg BR!?S tl%gﬁ G

conbi nati ons %E trtué e% | % @?Eﬁg%g%%&s&an subs%g% rqg c@ué)lgr C groups,
am do gr oup@ha&ulg&hmk;ﬂyeﬁc grougs Ogﬁmmon@bbﬂiﬁnaﬁoam oyubis grauphsdiivl ut ed

phosphldo ro onrdo ups, substltuted al I ryl oxi de groups,
aryl oxi da gl?%‘ag qg&%%&h 1p§tallis grousgehnisplqrss BfONPS5 gr oups,

and sups gﬁﬁ? QL u s on (3~ are
sel ect ed fromt %up cghl!sllig)l ng %?’ l1\L\I+réphz;1 %o]igér}%ﬂp‘tsd?%tl I C groups,

conbi nations of al i phdietein grlessp dnesdbstisi@ht 6n gX'Y d@sbe & btidgingpeaupswhish Ky |
hal i de groups, haljdes, rganonetallrc groups, phosphorus groups, nitrogen
groups) si PPHEKALS Yis, boron, geamani um and hydrogen; 20 wherein at
| east one substi tuent, can a brid connects (X))
and (X~; wherein the o%ﬁ%‘%ﬁ %%&%geﬂ@gse?% %%%eneral

f or mul a: wﬁsﬁkﬂn%ﬁhﬂﬁﬁﬂéeﬂibhﬁifé jups, Substiies afiphdtic v cydiieErdugs® about 20

carbon atons; wherer n (X6) is a halide, hydride, or aI koxi de; and wherein
"n" i s3Q newhsEhted eyelic sronps, mmm@mofﬂmmm@edmhvmms, anot her

ot enst oSl AR cRE B ERS s i SR B rﬂ%ﬁ@ i 2ati on

conditions to produce a pol yner.




2 BEOUpS, ad subsuued organometallic groups;

I n accordance with ygihs8aa(Re gé]@&gdﬁ%ﬂlttﬂgg}% gﬂ# 26
February. 2004 -5 is provrmmThe article rises : E mer prﬁg’uced

i n accor damdsnyist finarbuyds,isnbstituied wycihemelietyls suisstinmed!indeinds, sobjtiated, Wil |
becone nor pp 0 se with ordinar | in the rt after reading
thi s di scl dg Y{Ssﬁfrt-bé’?‘wﬁ@ HEPYPS; W@MP@&P& IST‘{:}E’Pe"Y? SEEWBSL he X-ray
di ffracti oRypainiied w agﬁh'ﬂﬁ’ and a
bentonite control In a st odi mant 0 %-bl nvent ?éﬁéé’{aﬂ%r’ocess S

provi déd t combimtions mwmmdrmphm groupoaidt éyolic grblnps, wonbémsionooPr i ses: 1)
substantiaIA1 xfol I ati ng or 10 deconposing at, | east one |ayered mneral to

produce re C ghounsrand spbFiivied fyelic grpups, rembinatiens of subsiitnisd aliphaticer o

mxtare 3P s ad PR AT Gyt St B bt AR SRR IS D e

or preci pi tpabsphidmgtodps, dﬁbswnge@pﬁo@hidblmm,ﬂkﬂogﬁhm [ afbistitutel € at a
the range of about 150C to about 800C to produce t.he oxi de

t enper ature._l
matrix conﬁgg’? J‘il%gmm?ﬁéoméymarﬁuh@tﬁwdragﬁg@ﬂesr%&fqrswréﬂlbﬁoup

consi skng gmr EE ﬂ hangr ng | ayered conpounds,

di atorraceo&%‘gg %\? I CaL & an %’s These | ayered m nerals can be
natural or synthesi zeﬁhdaémduwtﬁuaﬂ@n/@@m SeQrRassin @le Srolf consisiingldf Or
particles of clay minerals with or without other rock or mneral particles.

These fi ne aphaficgraups W@@msc@bmmmfm@m groups andyelicgonpsf 20

Ganor al |y, BTGNS oot dG o B ik b ARALE grotbE 310@#@5“65{9% ner al s

differ in ghedgedprowsad sﬂb&ﬁlpﬁa%hlaf&p&ﬁﬁh, aﬁ@h ai:e usually the
mai n constituent In the cl ay ay mnerals are hydrous srlrcates of
al um n@m magnesi umWwherein at igast ancrsybstituent oaEAkantbeal tridginggronp mbich

specificall I's an inorganic polyneric conpound 25

conpri si ng an?etrgﬁiﬁg%ﬁgﬁhlt and an octahedral unit. The tetrahedral unit
usual Iy conprises a Geirbidlthé bigaRGalimApi B6mpaRIt B M1l b&m&%ﬁrt ans.
The tetrahedral unit can also be alum nium and other 1ons that coordi nate
to oxygen ifomeulaThe octahedral unit conprises a central al um num
magnesi um or iron ion that coording&gi,o en or hydroxide ions. 30

Speci fic exanpl es of clay, clay mn 3 i on exchangi ng | ayered

conpoungs i ncl ude, m |H§d}&q#@ oAb b € Risskd- cl ay,
gai rone 26 February 20) oy al | ophanghbﬁ”spﬁgarr te; arbgirlophyl lite)
talc, a mca group, )ismrhdﬂegminﬂa,ormﬁkuxaﬂd mbdk, a chlorite group,
pal ygorslate) kaolrnrt nacrite, djck , site, layered silicates,
and m xtures thereof. Wﬁ%’&’é‘r ff s &g gy@? V& |icates include, but

are not limted Lo, SdobhioniBeibi e &%ﬂ&&g&ﬁ%ﬂﬁs@%ﬁ@g ffbooss
silicate, rragnesrum sil1cate, calci um sr I cat e arium si al um num

silicate, tispmvidedcoiiprisiipeonticting ai least ot nombmer and theicatilysecgnpoitionich as
ol i vai 5% and fayalite, a garnet group _such as garnet, a phenacite groups
such asUphmdes YI&MOPI@WQ?SHPW&PQE'@%r umsilicate, nmerrillite,

gehlenite, benitoite, tb%%rlr%n Q&ﬁé .
enstatite, hypersthene SI gétaégglr?gﬁg ne, %&1%;{8 &Y article

wol | astonite, an anphi bol e group such as ant hophyl lite, trerml Ite and
actinolite, a feldspar group such as orthoclase, albite, bariumfeldspar
and anorthite, a sodalite group such as sodalite and nocerite, analcite,
and natrolite. The layered mneral is substantially deconposed or
exfoliated to its 15 residual mneral conponents by any nmeans known in the
art. The deconposing or exfoliating of the |ayered m neral can be




2 Lriel veseription of 1o Mgure
2 Lomperature i n the JEngd Hpwa a4y QERRol Al e e A o

a tenperature in the range o or a period of
about 1 m muatex compdsition andiayentdnitd comtbly, t he pH of the acidic nmediumis
| ess than about 3, and the pH of the basic nediumis greater than about 10.

Preferably, the heat ihg bogiment of Hhis myen@aen. & FEetess 1 Rgded toggadisst ed

for about ' 8 r ] \ | es to 6
hours. The é)éﬂéir%pom %@P%ﬂé%np’lﬁgpfe ﬁﬁ%a@eﬁ%%ﬁgﬁ&r@g%ger has
its oril@i nalecdmymsingcht d¢astiond lagered binetaito Pocchict residual niitkdal @ygionentsi2)er al

can be detected by an increase in the viscosity of the coll oidal

suspensi on cotpcting the reskiial mingralgy atjedst ope Axids presiuren compramd

mppnenty apd
i i nal _ i f. t i ha.l ] :
ep aced b rodlied FrdadeiE b SbiboBEang et AoV B i CLABGSYs P34 22ET
February. 28Dér precipitite;gindad) dﬁﬁhg@ﬁdléﬂciﬂingtthegélaﬂ‘pi@biﬁw&rﬂcmphhﬁﬁe the.

deconposi tion process was successful . After deconposition of the_ original

| ayered st rRgRaseo! sheut 1 327G teaabout 8Q0°4 tospdiss dha exide eptciy eompesitin® ed wit h

an oxi precursor c .pr.od LISt ﬂ'x ure. .The Khde precursor
corrpou(ril I s sel ect ed%@gﬁﬁ%&éﬁ%@ﬁg‘%ﬁc@?{sﬁ?ﬁdbo ksﬁ%&%ﬁ@é?ﬁ n

al um na soutigeralsqicARSRARIC: BYered CoRpoemIIDAiAR 85 us dafth edficaté)indour ce of
ungel l ed silicate solution can be used as an oxi de precursor conpound,

i ncl udi ng ts aFleasn layiered wiieoals ean henatural orsynthesizéd preduets. Slays aves

tetraet hyl ilicate, tatrabut. i Licate. il tetrachl ori de,
can be. usedomiRS ety pERELYEEPE RS ot Srtln Bunt Bbet RGRRD, O o
4,301, 034; nfindral phticles Atibsd 38 Sryahal orMartidla dFlymietAd haR! ddh@edt bf Ccat e,

such as, for exanple, sodiumsilicate, water glass, and Eot assium silicate,

can al 29 bebguti3.9 micrometers onlessiandoare eranged in dayewiordheats.tGinesllyvelays on.
508 721; ‘GhBlnE e ofo ol Bifersl a4 e ey Herald ey i NS pd i
salts, SUCfbh?glfaelfﬁép&ﬁm nhétdlsrgRhily BleShaift cHdtHER SR dI4E .Cl

al um num acel ., ahm m]m_sﬁlfate, and mXtures thereof can beused as an
al um na souniteralsGirg hpdrous silicates of atomimum dsagnasius, fronenduithér lessabusdanh

al um na source in i s inyention. Exanpl.as of organi ¢ al um num cqonpounds
i ncl ude,” b ot R4 ef Yo CIPYRHANE S0 YOG, FPTRRd

acet yl aget Qg i e&bﬁ%ﬂ sthar, l:C ] -qggﬂﬁnds are
disclosed in U S, %gt ents %ﬁgﬁ%%h4 , va%ﬁ%%gﬁﬁegg%%% 04,"638;
4,364, 854; comptiseDbdentah silida {bdvithAtdordndtycoaxygel ioni.nThe tdfahedrdlamitoanal so
be used asrpgs%ol?e)(i de. co o(in i f dissolved in an aprotic_sol vent )

Conbi nati o AR, AR Ales joms ghat coptringls tg oxpE@Hanh e Ths ctabedral Upitoy de
conpounds rzad Nt N 1l B rees, and
silica-alumn sou? ggnsh% %l?llh‘gg’ m%??lﬁ%r??gr?ﬁg% g%ﬁ%&h%eggﬁ%gdgesi a,

i ron oxi de,bydioxide sons.0xi de, or al um nophosphatcs. Preferably, the majority
of the _gxide precursor coppound cor}:pri ses silica. The first mxture then is

subj ect?¥d to such condReciiingcamplesstiplay, glay miperglisegidionpxehangme lawredii j on or

71 rst " xt o eenagihele S Tt RBofE, Yo R ShTIEL Bims o 4 a0

to about 9. This gellation can be suddenly, as when al um num hydroxide is
preci pitated by adding base to an acidic solution of aluminumions, or it
can take 26 February. 2004 g_ hours, as when a silica sol is allowed to
set up arid gel gradually.- Cellation can occur when the first mxture is
acidic or basic. For exanple, sodiumsilicate can be added to a nitric acid
sol ution containing the residual m neral conponents. This nethod is




~ Al slicale, sodium siicate, polassium siticate, magnesium silicate, calchim
5 acid to licadel b sTHé4AE lafunia bl s er al
bt ﬁ&:ﬁhﬂbﬂﬁ&a&s ageﬁﬁhg batd] 4

conmponents to produce a gal. Optionally, or a specified
peri od of Qhwmegkgmgmﬁn‘astoﬂwageland&ymmfegmdt group sutras tgarriegRghensditeengt h

to the gel. To age th a.IIovvedtQ stand_at a tenperature in the
range of aPotRS %gﬁ ﬁﬁ‘%ﬂw?@%@ﬁ EB%RE@@W@%!@ t 10 hours,
pr ef er abl ygehleie IhddPtdf tlﬁ'r? aTeltTs %&&b conduct ed
in the pregség%lce of at tF’eas sonecﬁ\t/\?agi’goa Hp %%?%P%tﬁﬁﬁr%% Bt 8 and
most phlef edxemgk; spondunpinegrhedbisite, aﬁmﬁoummw?an EBSRGFoRPEncAAENg a gel
are. dISC|OS |;1'B,é18 Pat en 4405 501 4,436, 88 ; and 4,981, 831.

Opt i onal | y*1 ?Pé‘ ‘gf'-@é‘i“; eAd196 aroppshckues ertheslese, alliteut i on. 15
Washi ng i spRfuef fi tOsg ]g_%gg g@! ! om t he tion
step. Washing . ca osogﬁrrgl nes \%o Hglaéaﬁgﬁgﬂn dg‘@“?’?%%din as
acidic aqueﬂumtshtwtlon to renove sone cations contained in the original

| ayered mneral, makipng it nore acidic. After aging, the gel is washed in
wat er suffC|entIy t o The hyred mrinem! isqubsiantially detoraposed of dxfaliated th itn or

ot her o gag SofitbinBAR bokpal iy HFnnlsiBle KAEWR i 2 I dsdofiBetis e i n

such a |1 quioliating ofXke RyEed il GOR dobsipihe by cBhBithg Y osrty..

Q her pore eserV| ng. net hods can al so be used such as adding a surfactant
One net ho gﬂmWageeﬂﬁelvgtedrfemmcgreupmmmgbfama@epm hen wash it

L?e?f‘pf‘f;?“gﬁf%ﬁﬁﬂ?ﬂsﬁﬁéﬂéa%xrr@fﬂﬁ & B e B d%trsﬂrsné%ﬂ‘ﬁ Phe art my

be used, isoahifitation, PRindin ﬁ)rpgymﬁgwogg dfaiﬁéﬁerﬂf
dryrngz@ and the |iKke: Pre@erably, the water fnnthe gel 1s re&%cﬁgﬁ vvrth an
organi4¢’ | i QUIRenENts| Hyrs; ﬂndw&@mmﬂbedmmpbsmmgmﬁﬂmdaqdebusae gel bas

t b t t | dt | f t
dryi ng or {49 ﬁga?“bhﬁa BFERGF ottt sacid af byic BREREER 3 o g1 ound fo a
desirabl e t 8 iheSan g8 d FBbRGI bftetasbuﬁoobe%%ge%gjbruary Ehfifite 'S

preferred. st preferably, a 60 nesh screen is
utilized. ‘viabouba day. rspicallycthrpBsefithoacidicuncdiinhds fessithan b\ and tlfeqﬂ{ll ar

cnoEtGrg: I edof;%g%f)l cle ﬁr zeﬁg&_ r{ﬁ%t he flé-agﬁ(}USt Y con5| st enc% glél;ggel ?%terie)d

CoNpOst i mlcmdﬁ@bﬁw&au&é@fd} W) hfies ] ﬁ%du&? a iggpsphere.
Al ternativel 1 5 the cal cining c conp ete I'n an oXi di zing atnosphere,
émbm

such as, r30anmutwrtoéhourtu0| ng at mosphere, such as, hydrogen or

car bon nnnoxrde The aIcrnln reatnent can al so be conducted i n stages,
as for exanple, the Bﬁmﬂ@azﬂméhemgwétn@amln@loneﬂrhm

oxi di zi ng i SFFRAGL &e& rent
tenperarture, or VI ce- versghQP?le eragip%gm?’he ca |e§g’lct3ﬂ§°et ed in dry
air 10 or dﬁtmidanammmwirﬁeaisw@tyldﬂﬂﬁemgm alroafter #RDSxi8® about
800C, ref erabl f.ram 200C to 500C. Ceneral this calcining is

condu @ opginghsharp K—WW&@MMMYMW

£0 tion if
pr ef erabl ym{[%h] 0 hou hods of | ci ni ng
are discl ose ﬁ% ﬁa%%%% %ﬁ?ﬂ&%&&% éﬂ'da“ﬁ{i 4’%%?'518 735;
4,297, 460; 4,397,769; and 4, 460 756. 15 Generally, t he oxrde matrix
corrposition .cor_rpri ses about 1 to about 70% by wei ght residual m neral
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Sui t abl e exanples of such substltuents are nethyl, ethyl, propyl, butyl, 15
tert-butyl, isobutyl, anyl, isoanyl, beryl, cyclohexyl, heptyl, octyl,
nonyl, decyl, dodecyl, 2-ethyl hexyl, pentenyl, butenyl, phenyl, chloro,
bronmo, iodo, trinethylsilyl, and phenyloctylsilyl.
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Optionally, the gel is ground to a desirable particle size. Grinding
through at least a 35 mesh screen is preferred. Most preferably, a 60 mesh screen is

30




_ 5 the cal_cinin%canbe completed in an oxidizing atmosphere, such as, oxygen or air, or a
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bi s( cycl opeFrdueing aimesphersnsushag yiregen ¢ carbon monoxide) The cplcining treatment
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the range of about 1 minute to about 100 hours, preferably for a timre in the range of 3

to 20 hours. Methods of calcining are disclosed in U.S. Patents 4,151,122; 4,177,162;

4,247,421, 4,248,735; 4,297,460; 4,397,769; and 4,460,756. |

15 Generally, the oxide matrix composition comprises about 1 te about
* 70% by weight residual mineral components. Preferably, the oxide matrix
composition comprises about 2 o about 50% by weight residual mineral components,
and most preferably, 10 to 30% by weight.
The oxide matrix composition provided by this invention has an

20 amorphous structure. The decomposing or exfoliating step substantialty-breaks down
the original layered structure of the mineral. This change can be detected by the X-ray
diffraction pattern taken of the oxide matrix composition. The sharp X-ray diffraction
lines of the original crystalline layered mineral have been replaced by a simple, broad
amorphous band, indicating loss of the original structure of the layered mineral.

25 * Another pomt of distinction of these novel oxide matrix compositions is
their high porosity. Whereas clay minerals usually exhibit very low pore volume, less
than 0.3 ml/g, and even when pillared usually less than 0.5 mL/g, the oxide matrix
composition of this invention has pore volumes greater than about 0.75 mL/g,
preferably greater than about 1.0 mL/g, more preferably greater than about 1.3 ml/g,

30 and most preferably greater than 1.6 mI/g. Generally, the oxide matrix has a surface
area greater than 200 m?/g, preferably greater than 400 m*/g.
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in this disclosure. -

In accordance with a second eﬁlbodimcnt of this invention, the oxide
matrix composition is provided. The oxide matrix composition comprises the residual
mineral componenis and the oxide compound. Residual mineral oomponents and the
oxide compoimd were previously discussed in this disclosure.

Ih accordance with a third embodiment of this invention, a process to
produce a catalyst composition is provided. The process comprises contacting an
organometal compound, an organoaluminum compound, and an oxide matrix
composition to produce the catalyst composition,

Organometal compounds used in this invention have the following
general formula:

0.910.9/0.90.4 V0

In this formula, M! is selected from the group consisting of t1tan1um,
zirconium, and hafnium. Currently, it is most preferred when M! is zirconfum.

In this formula, (X!) is independently selected from the group
consisting of (hereafter "Group OMC-I") cyclopentadienyls, indenyls, fluorenyls,
substituted cyclopentadienyls, substituted indenyls, such as, for example,
tetrahydroindenyls, and substituted fluorenyls, such as, for example,
octahydrofluorenyls.

Substituents on the substituted cyclopentadienyls, substituted indenyls,
and substituted fluorenyls of (X') can be selected independently from the group




J  achvity ol the catalysi COmpOsitio.

26 February. 2004, '1§u1tab1eexamples of aliphatic groups are hydrocarbyls, such as, for
bi s-[1- (N, N-di i sopropyl am no) bor at abenzene hydr| dozi rconi um

tri f1 uor oneexuydrde) phraffineariiolefing dhulsblp, cxemmp les 0§ sydicesreMpsasn pYRonsratlns,

selected f rom t he, group consi sti of 15

bi s(n- but yl €AY Qd’g 'D’f @B&Wl%ﬁ%ﬂt@e‘;ﬂﬁémfgs inslugte, ?‘Eﬁ%t
bi s(i ndenyl ereélﬁc nt2ids Felt ey sboul (D darbdB
di et hyl si |i§}-ﬁ%l S?CEI] e y%oa#r‘g%m um%l I%PP%SO 5 10 and
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Or ganoal um num conpounds have t
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but are not limited to, substituted silyl derivatives, substituted tin groups, substituted
germanium groups, and substituted boron groups.
Suitable examples of such substituents are methyl, ethyl, propyl, butyl,
15 tert-butyl, isobutyl, amyl, isoamyl, hexyl, cyclohexyl, heptyl, octyl, nonyl, decyl,
:  dodecyl, 2-ethylhexyl, pentenyl, butenyl, phenyl, chloro, bromo, iodo, trimethylsilyl,
and phenyloctylsilyl.
Tn this formula, (X°) and (X*) are independently selected from the group
consisting of (hereafter "Group OMC-II") halides, aliphatic groups, substitated
20 aliphatic groups, cyclic groups, substituted cyclic groups, combinations of aliphatic

groups and cyclic groups, combinations of substituted aliphatic groups and cychic
groups, combinations of aliphatic groups and substituted cyclic groups, combinations
of substituted aliphatic and substituted cyclic groups, amido groups, substituted amido
groups, phosphido groups, substituted phosphido groups, alkyloxide groups,

25  substituted alkyloxide groups, aryloxide groups, substituted aryloxide groups,
organometallic groups, and substituted organometallic groups, as long as these groups
do not substantially, and adversely, affect the polymerization activity of the catalyst
composition.

Suitable examples of aliphatic groups are hydrocarbyls, such as, for
30  example, paraffins and olefins. Suitable examples of cyclic groups are cycloparaffins,
cycloolefins, cycloacetylenes, and arenes. Currently, it is preferred when (X°) and (X*)
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hydr ocar bons i ncl ude, but are not |nu§éd to, cycl ohexane, isobutane,

n- but ane, propane, n-pentane, is neopent ane, and n-hexane.
Furthernore, it is nost preferre e‘?sobutane as the diluent in a
slurry pplynerization. Exanples S t echnol ogy can be found in U S
Patents 4,424, 341; 4,501, 885; 4, ¢13,484; 4,737,280; 15 and 5,597,892. The
catal yst conpositions used in this process produce good quality polyner
particles without substantially fouling the reactor. Wen the catal yst
conposition is to be duadhylsilybisghoindendiziveeninandichiotide; si urry

pol yneri zation conditions, it is preferrgd when the particle size of the
oxide nmirix conposition is in 20 the of about 10 to abort 1000

m crons, preferably about 25.fg about 1crons) and nost preferably, 50
to 200 n1crons) for best cont?oﬁhdu ner|zat|on Hydr ogen can be
used with this invention in a p ) n“ rocess to control polyner

mol ecul ar wei ght. 25 After tH#&Cpoly Zg\p oduced, they can be forned
Into vayd ous articles, such as, for ousehol d contai ners and
utensi | S, filn1products, druns, fugl plpes, geonenbr anes, and

i ners. Various processes can form¥Yheseyarticles. Usually, additives and
nodi fiers are added to the pol yner i r to provide desired affects. It

ab

Is believed that by using the invention described herein, articles can 30
be produced at a | ower cost, while maitaining nost, if not all, of the
uni que properties of polyners produced with nmetall ocene catal ysts.
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26 February. 2004 -23 EXAMPLES I'ng Ret A "Quant achr one Aut osorb-6
Nitrogen Pore Size Distribution Instru " s used to determ ned surface
area ang pore vol une. This i nstrunent was ired fromthe Quantachrone

Cor poration) Syosset,difNe gdﬂgg a}&a Tgi&ﬁh?]%nﬁmi d
material in these exarrpl e %)bgéutl;}s_?% %-?grrs H%Oel pl ace &?%Io}hﬁg,h
quartz tube fitted with a sintered quartz e sk at the bottom Wile the
specified material was supported on the =1dry nitrogen was bl own up 10
through the disk at a rats of abﬂp% 1.6 abput 1.8 standard cubic feet
per hodP. An electric furnace arounds; e @& tube was then fumed on, and
the tenperature was raised at theg, -C per hour to the |nd|cated
tanperature, which was 300 C. At that t Gre, the specified materia
was allowed to fluidize for three ho he dry air to produce a
calcined material. Afterward, the cal &pnedimaterial was 15 collected and
storedggnder dry nitrogen, where it was ected fromthe atnosphere

until ready for testi S q@ypt gl .0_experi ence _any exposure to
t he at nosphere. Polyﬁ@ﬁmygﬁ?ﬁﬂn$@ © “'gﬁﬁﬁ ) 9%@? EFP@ﬁ runs were made
ina 2.2 liter steel reactor eqU|ppﬂ Wi th 20 a marine stirrer running at
400 revol utions per mnute (rpm. e was surrounded by a steel

j acket containing boiling met hanol mnth nngction to a steel condenser.
The boi25i ng point of the met hdhbk,was d by varying nitrogen
pressure applied to the condenser ag ' Wnuch permtted precise
tenperature control to within h aNdegr €e £E1S|us with the hel p of

el ectronic control instruments.>25 Unl éﬁ?ﬁmse stated, a small anount
(0 01 to 0.10 gramnormal ly) of a | heral, |layered mineral mxture,
|nv§ tive oxide matrix conpositiof wa 1y st charged under nitrogen to a

dry reactor. Next, 2.0 mlliliters o uene sol ution containing 0.5
percent by wei ght of bis(n-butylcyclop Aenyl) zirconiumdichloride were
added to the reactor, followed by 0.6 liter of isobutane liquid. Then, 30
1.Omlliliter of a 11QAﬂmmrwhﬂﬁﬂﬁﬂhmmmqndnﬁmﬁﬂmﬂkhﬁmﬁﬁuunn1130 was added,

foll owed by another 0.6 liter of isobutane liquid. The, the reactor was
heated 3sp to a specified 26 Februar, Q04 -24 tenperature, typically 90C,
and finally ethylene was added to t € redctor to equal a fixed pressure,
generally 450 prig unless otherw se gt@ifed, to produce a inaction mxture.
The reaction m xture was al | owed for usually about one hour. As

et hyl ene was consunmed, nore ethylerg fueaGln to maintain the pressure.
The 5 activity was noted by recofding *ijWVOf ethyl ene into the reactor
to mai Mlin the set pressure. Af ted tine, the ethylene flow

was stopped, and the reactor slow y\deprgSsurized and opened to recover a
granul ar polyner. In all cases, ac{or was clean with no indication of
any wall scale, coating or other [
renoved and wei ghed Activity was speciTied as grans of polyner produced par
gram of the bentonite utilized or contained in a |layered mneral m xture or
i nventive oxide matrix conposition pet hour of 'reaction tinme. Control
Exanple 1 A fine Volclay bentonite was calcined in nitrogen for 3 hours to
15 produce a cal cined bentonite. The cal ci ned bentonite was found by
nitrogen sorption to have a pore volune of about 0.17 mlliliter per gram
mud a surface area of about 34 square nmeters per gram The cal cined
bentonite was tested for polynerization activity according to the procedure
described previously. It exhibited an activity of about 9590 grans of

pol ymer per gram of cal ci ned bentonite pea hour. The polyner was very fine.




TIGHZCH,

were added to 500 mlliliters of isoprapanol along with 0.6 gram of

sul furic acid and 25 @@ptopyldmidodinestisylsilyligtlopertaliaiydstasianadisileaas) M xt ure.
There W8s not quite enough ma&% to hydro ze the silica. The second

m xture was stirred for 4 hou %Thst m xture was added to the
second ni xture to produce a third sixtur e®The third m xture becane hot,

I ndi cating reaction of the teq%@!f' i%%ﬁng The third nixture was al | oned
to stir for about two nore hoofs at It gell ed spontaneously. 30
hal f Ofsthls gel was then dried in oven und%r vacuum at 110C over ni ght.

It therd was ground through a 100 ‘'screen and calcined at 300 Cto
produce as oxi de 26 February. 2004 -25 matrix conposition. The oxide

mat ri x conposition wess(pestamethyicyalopanthdieairchboiimpdicBlogdgonet al  conpound
pet the pol ymerization procedure discussed _previously. It ylelded an

activity of 11,687 gans of pol yner pe m of bentonite used per hour,
whi ch g higher than Control Exanpl nventi ve Exanple 3 The ot her
hal f of the gel made in Exanple 2 ONg i ng, grinding, and cal ci ning)
was then aged by placing it in two~iter '
mlliliters of concentrated ammoniu
m xture was heated to 80 C where it | lowed to stir for 20 m nute. The
gal was then 10 filtered out and dried I e vacuum oven overni ght at 110
C to pR8duce an aged gek The aged gel then was cal cined at 300C to produce
an oxide matrix conpdss(iidenyl)Zifeniva dRhBRidel X conposition was not ground
through a screen. It was tested for polynerlzatlon activity and found to
yield 19,722 granms of polyner per gram gfsbentonite used per hour. 15
Lnventive Exanple 4 A sanple of the age 4 e from exanple 3 before
cal ci nggg was ground through a 100 ne- #Crepn and cal ci ned at 300C to
produce an oxide matrix conposition. FRg\oxifle matrix conposition was found
to.have a pore volunme of about 2.65 n1| Jt@Clper gramand a surface area
of about 468 square neters pa gram Wen 2% tested for polynerization -
activity according to the procedures rlsﬁﬁnpreV|ously, It yielded an
activity of 51,200 grans of polyny ‘!'h am of bentonite used per hour.
Cont r oBSExanpl e 5 Anot her, but uns b, nmethod of adding silica is
illustrated by this exanple. 25 gr &g Cabosi| HS-5, an extrenely fine
silica fornmed by flame 25 hydrol ysis, ~wweme added to 1 |liter of water which
was heated to 70C. The ento:lte mere dded to produce a
silicalbantonite n1xﬁﬁa%yéﬁﬂ§m@fﬁ$§%ﬂg i85 stirred for two
hours,ﬁ@nd then centrifuged to isolate the s 'ds The SO|IdS wer e added to
two |iters of n-propanol, h was heat ed 4 70C and stirred for 20

m nutes. The solids wore rgg;g_éggLE by ceaéif ugation then dried under
vacuum at 30 11d C. After drying, gfsol',' 7 e‘@Found t hrough a 100 nesh
screen and cal cined at-300C in nitrogés; EQ@ a cal ci ned

silical/bentonite m xture. Upon testlg{
45 . e

of n- propanol along with 30
rchdae (28% by wei ght NIij). This

™

and




26 February. 2004 -26 pol ymeriz |dh\ﬁpwﬁvity, it was found to yield 853
grans of polynmer per gramof b onpA'e~sed per hour. Control Exanple 6 The
fol |l owi ng exanpl e denonstr at es t he ¥ shown in 5 Inventive

Exanpl 2-4 is not sinply a co nce of the aging step or al cohol wash
step on the bentonite, nor can thewben{onite be enhanced by sinply .
deconposi ng and reconstituting it. 50 griA®)0f bentonite were slurried in
one liter of water to which 25 mlliliters of concentrated amonium -

hydr oxi de wer e added Frefembisa thecorgagomedal compoundis seiestedfram the g0l e was
heated to éﬁﬁﬁﬂ§° eld at this tenperature while stirring for an 10 hour.
Than, it was centrifuged to renove solids. The solids then were sl uaied
again i tw liters Bt [);@Jenﬁag. Vet aiven aRERAde;1 Xt ure. The second
m xture was heated tgﬁéoc ang stirregﬂ?or 20 m nutes. Then, the second

m xture was centifuged again to renoye the solids, and the solids were

pl aced in a vacuum oven at 110C overini ght to produce a deconposed, aged and
reconstituted bentonite. The 15 decgnposed, aged, and reconstituted
bantonite then was ground through a4 mesh sieve and cal cined at 300C is
nitroggg for three hours. This mag&L still found to exhibit an X-ray
diffracti,on pattern, indicating a Tayes€d structure. Upon testing for

pol yneri zati on according to the p‘}mecuhe di scussed previously, an activity
of 2434 grams of polyner per gra wﬂ&secoﬁbosed, aged and reconstituted
bantonite per hour 20 was observed. . Bvent i ve Exanple 7 The foll ow ng
exanpl e denonstrates gellation of /residual bentonite conponents in an

alum ndSmatrix. Ten grans of Catapal alum na (lot V2403A) were slurried in
200 mlliliters of water. Then, one mlliliter of nitric acid was added,
and 25 the Catapal alnjglimRnghzfcehit@sdichRRidezed) into a clear colloida
suspensi on to produce an acidic m xture. Then, 20 grans of bentonite were
added to the acidic m xture. The acj | Xture was stirred and di gested at
70C fo% two hours. Finally, 5 mllj of concentrated ammoni um
hydroxige were added to neutralize dity to produce a gel The gel was
then vacuum dried et 110C over ni ght ngrnd t hrough a 100 30 nesh
screen. A sanple was calcined in nit Wat 300C to produce an oxide
matri x conposition. The oxide matric ,tion was tested for

Bryary, 2004 _27_ vyielded 6645 grans of
e

pol yneri zation activity. It 26 Qi
pol ynmer3sper gram of bentonite Qged our. Inventive Exanple 8 25 grans
of Catapal al um na were added tter of water. Then, one milliliter
of nitric acid was added to produwg_an\acidic mxture, and the acidic

m xture heated to 70C. The al um na di ssol ved (peptized) into a clear
col | oi dal suspension. Then, 50 grans of bentonite were added to the acidic
m xture to produce a second m xture. The second m xture was held for 2
hours &0 70C. Then, 5 nilliliters of concentrated anmoni um hydr oxi de were
added to neutralize the second m xture to produce a gel Half of the gel
then was freeze dried for four days. The 10 -dried gel was ground through a
35 nesh screen and calcined in nitrogen at 300 Cto produce an oxide matrix
conposition. The oxide matrix conposition was tested for polynerization
activity. It yielded 9797 grams of polynmer per gram of bentonite used per
hour. Inventive Exanple 9 15 The other half of the gel fromexanple 8 was
then added to 2 liters of n propanol and stirred at 70C for half an hour
to produce a first m xture. Then, the first mxture was centrifuged to
renove solids, and the solid were vacuumdried overnight at 110C. The
solids were then ground through a 50 nesh screenn and cal cined in nitrogen




t kﬁiure. Sonni fi cati on was

tt Vibracell Sonicatar, nodel
ry, Connecticut. It was net at

H,C¥
sonni cated for 45 mnutes to produce a
conducted 25 using a Sonics Materia
VC500, 1@vai |l abl e from Sonics Materi
40% pul sed node with a mcrotip limt using a Sonics Materials nodel
V 14 horn The first mxture becane very ous. Then, 146.36 grans of
al um num nitrate nonahydrate were added to produce a seconcP-‘lﬁft xture. The
second mi xture was sﬁ%ﬂﬂ"t&lﬁﬂ Yikis(?-Byorepyairconiym dichlogidei nut es. 90
mlliliters of concentrated (28% anmonia solution were added to the second
mxturPto produce a gel. geI was dil ut eg 1 liter of water 26
February. 2004 -28 and furthe nmoni a was adgettyto adjust the pHto 10.5
to produce a third m xture. The qfé.' ai sed to 80C, and the
third m xture was stirred at this t pH\éor one hour. The
third mxture was then filtered, and tfr Ry T | i leQs washed in 1 liter of
| sopr nol. After filtration) the fil 1 { eE@Clovernight at 110 C
under ‘hal f an at nobsphere of vacuumg,cfien gry
and calcined in nitrogen for three hours at 0 produce an oxide matrix
conposition. The oxide matrix conposition ed in a polynerization
run according to the procedure di scussed pre #5Ty except 550 prig of
pressure ' was applied to the reactor. Only a small activity was observed. 10
Invent#'%/e Ezanple 11 5.12 grans of bentonite were slurried in 100
mililfters of water 9t B compoypdshave thefollpwing general firembaze was
sonni cated for 65 mnutes. The fi rskl(ﬁggbg{)e becane very viscous. Then,
146. 35 grans of al um num nitrate nohd = Were added together with 800

milliliters of water In thi¢ fembia) 6X°) 18 X hidrBedBy aoﬂjtg%[alltg,ag@&mamoﬁture
The second m xture was stirred and heat ed to 70C for 15 mnutes. 90
milliliter%ops. Ysrlaﬁdﬁc@ad@’h&hﬁiﬁll&memm\&om labcibdut 10 t he second
m xture toeha a s ~di |ut wat er and
further ammoni a aglée&-ﬂt vggj‘ftu@?&c{sﬁ’a ﬁ@&iﬁ%}eﬁtﬂ?@“& SHPYP ni xt ure.
The témermmg/asnfemﬁ Bﬁ.bﬁﬁtﬁah@%obﬁﬂy[d m xture was stirred at
that tenperature and for one hour. The third m xture was then

filtered, and the fi hﬂnat@rmeb, @éﬁémhﬂlﬂ%h}'dn@r or dkoxidgr G‘pn-amﬂy,atm600

Af ter f||t s d at 1 10C under | f an

at rmspherelsl% f vaﬁ%wfﬁ%ﬂéﬁﬁafoﬁmg fhe SrPNP eIsHA g\ﬂgﬁu%?&san&round
through a GfiomeHoweVeRanisansst pREHAPEheD for three hours at 300C
to produce an oxide matrix corrp05|t|on é OXI e matrix composition was

tested in a 25 pol ynErihisformnle thi” iaeqwndien fotol td2inehusived Heweliesdtiss ed
previ VA 550, pS of pressure was applied to the reactor. Only a
smal | 0555“% %hcgbgeﬁ/gd I nventive Exanples 12 & 13 1.0 gram of
bentonite was slurri ggahp 10;993,%@05]5;033&53&@ e 10 which 3 mlliliters
of concentrated nitric acid were a to produ ce a first mxture. The
first 30 mxture wastrsoethylebingidumor 65 mi nutes and became very viscous.
Then, 19.43 grans of E_gel(gilé’ﬁtﬁlnum ni b@e nonahydrate were added to produce a
second ni xture. The ary. 2004 -29 mixture was stirred and

heated to 60C for ZOtﬁl ﬁxmﬁtﬁ%, mlliliters of concentrated (28% anmoni a
solution were added to e second m xture to cause gellation. The gel was

diluted with 1 liter of wat er and further amoni a was added to adjust the
pH to 10.3 to produce a third m xture. The tenperature was raised to.60C)
and the third mxture stirred at that tenperature and pH for one hour. It
was then diluted with one liter of water and stirred at 60C. After
filtration, the third mxture was washed twice in 1 liter of n-propanol and




5 ‘ triisobutylaluminum; and
I nventive Exanple 14 % 361 gra.ms of] beptonita were added to 100 mlliliters
of water and sonni cat®§ “E’Uﬁproduce a first mxture. Then, | | |
grams of sodi um sili cajg ’m%p(.&%%@ lica) were added to the first
m xture along with 100 mlIlil-iters of water 20 to produce a second m xture.
The second mi xt ure waFhépmtes of prdducigg ftier oxdfenatrBOcompusitin was prewousiy | owed

to cool and,sit avernight, Then, 20 mlliliters of concentrated nitric acid
wer e added dr"?f lgélv?:‘é Wure to neutralize the sodiumsilicate and

producgg) a gel. The g%em?,&%g gp@ggﬁgftﬁﬂﬁﬂa%ﬁﬁﬁcwbégw&%ﬁgswer

containing 10 mlliliters o acet| to catise h pHto
be sl i ght | yconticting Hecorgaiomas cdmpoliad) tigs srganaaldrhina swstound, hd thé exide of
n- propanol and. dried ,o_verni%gta_é The gel was ground through a 35 nmesh screen

and cal ci ndgaEx coppesitign fiog M FORAHEE CAR AP (1ha MRIARTY OF WaKs, SYWShS, mat ri x

conposi ti ong, &"ﬁn@ i ﬁ%rw Lt &fb si 2 I zation
run accordi n{g to elﬁg%oc' ure |s%3§£s°'83ﬁ3¥%§|°%u y ex%%%?ﬁﬁéﬁéw psig
pressur e wasacipmiepadtdly drivariowacinibinatidis af thesd dommiund$ cailBe eondattedof pol ymer
per 30 gram of bentonite used was observed 26 February. 2004 -30

| nvent iive ERSsBehetors bgingfunber contagted in ferresnton ar shthreasompanndsicande 1 hour

in 100 m|l}] i.aE:EEd YA] '[?'!ﬂg ’12 VI LilLiters of concentrated
nitric acﬁ,dﬁo{no_ prégg%:ﬂé a ?érPs?ﬂl#l%( ure. 'Fg% irr_stérm' xture becane very
viscous. The first m ginrestly)ase akdrd if @ fsbeintiot @it fMcMaAINGnPnd and
mlliliters_of n-propanol and 33 mlliliters of silicon tetraethoxide to

produce a sBeexilemstyiycomppsitien taggtherifan ahout haninuteite pbont24hovrse hour, and

houty ol i ve RRdn Bl ACRM S RERRE B0l b0 (B dpalP BRI e hoed
when 106D ni preferdblel5° O tPSOTCRG fortPs Hrst Biithre, 8Ad tich cdBmcHB Bt Ht#@C and

stirred for one hour. The gel was washed 10'in 1 liter of n-propanol and
dri ed over nwifhean ofgssogimimpne compeunyt tofonn thercatalyst corBposiien screen and

calcined in nitrogen gt 300C for,.three hours to produce an oxi mat ri x
conposi tion. The oxid %W%GM%&%@% Cﬂmuﬁ&’gﬁ?e vol ume
of about 2. ggambahlrhintireéonRIund! 21 BE Ixide Mkt efBinftated futd'Bt er S

per gram The oxide matrix conposition was tested for polynerization

act : vity asﬂgm@nmﬁw lduallt)‘t mixute o alxlnat:24Ehl&i:lr&vppte:cjferpblgs!sl:ln'nuttmtsl2 -2
oo G podift SISt PR dnblo i AR G ateieial st ele. The

oxi de matrix conposit oReighSiRt¥ee e ﬁéaﬁnﬁﬁﬁﬁ%ﬁmébﬁﬁdwﬂﬁroﬁdé%ﬂﬂi”ﬁ' 450
psig pressure (Exanple I6). In Exanple 16, an activity of 18,604 grams of .

pol ymer percampositisi ipdihe catalyet compdsition rdnges fremsabobs i \te dbout-1nB300i f f r act i on

20 i ndicated only broad peak i ch_ indicates that the _bentonite _had been

deconposed ?%P?Tléy’rﬁwahgﬂl&éﬁ%%!ép&ﬂaW@ﬁta?%ﬂ?#’ s fom b t?)i’cspern of the
oxide matrix conpositi i | d’ﬁugﬁgl : WM f I giinal
bentonite control of éxo‘g?’rl%?teﬁilmw?%ﬂ\?;brl\{?l ve a“ﬁp%pgg%wié gwg&r}gurﬂn?a%entoni te
was sondfl catamupdund id theoeatalist chdpositibh tanpesefromaboiic] @0k teabdutil 11, ng 10

i1t ' | ut | 28% by wei ght) 't d first njxture.
The 1irst. nPeRERAE H Spau KR OaBoaR: apil Flcet BhLyoir o 23R SRk ai i ng

34 milliliters of silicon tetraethoxide to produce a second m xture The
second m xture was boiled for 30 m nutes during which tine a gel forned. An
additional 50 milliliters of n-pnpanol then were added to the gel to forma

third mxture. The gel 30 was allowed to settle out fromthe third m xture.
The supernatant liquid of the third m xture was poured off and 500
mlliliters of n-pnpanol were added again. This 26 February. 2004




<7  UUIACLAL DX10C Inalrix COMpos1iuon. rreicrably, the posi-comacted oxide matrx

-31 process cb&@oﬁﬁ@ﬁﬁﬁgnidj&ﬁytﬁﬁél%ﬁ‘é%?&ﬁéaﬁ%ﬂ idl.' @ ﬂ&?uﬁ:&f‘a' ly to

dry overnight. The gel was ground thrdugh a 3 screen and ’cined in
ni trogen at speBfiCcémponsntseaf anatalyst are ot drows, mmmrMWmmml tion.

The oxi de X, Conpositio ound to .have a pore vol une of about 2.36
m'IIiIiterrsT%%'@ b?‘ﬁﬁ%ﬁ %%?@Wpﬁﬁﬁ% cegag rreters per
gram The oxide matri X GRIAR @Q%ﬂéc ggﬁgb

activity as described previ ousl y excgpt t hat %?Bﬁﬁm g pressur vvas appl i ed
to the dBactpost-contactestoxide matix ipEaRiogria e @ﬁtalmlcymbsmem ragigesfrom about

bentonite u pa ho obs npl eTeat. Material Bentgnite

Conc. (a) Agi ﬁeﬁ%&%tﬂﬁ\ﬂ\@ g‘%@g&ﬁpﬁmgﬁég@bw ), ppd most prgfeseiReact i on
Ti me m nActi 1:5

g/ g/ hl- Cont ol Bent oni tei 0OOnoNonenoneA. 007874. 86095902- | nventi veOxi de Matri X
(silica gel from SI ( OFA yweliphi? Datin/d fithé posivveniacRd 43idkGHHHS Bésmpbsitioh to/dexi de

I\/at rix (silica fromSi (OEt)JO. 2SYesAl cohol ovenO0. 014471
' 60197224- | ’%7@59 Fgangmetabeoppopnd ip the|catplygheomposition ranges from about

Si (CEt) 2 1718 i1._Si|ica/ Bentonite
M xt ur e%%??ggi)?l I oven%T%%%%i%% I@COWQ%@B%SIA%% Oﬁgconst I tuted
Bent oni t el. Gisferably; filoal 260216 D@43 TheGRASHate based tn the Babdet dithé | X ( Cat apal

Al um na) 0..67noWat er ovenO. 02831266066488 | nventi veOxi de Matrix (Catapal
Al um na) 0. 6 FRERGDAEHS perabia wmeﬁwmmwument i veOxi de watu x

(Cat apal Al um na)0. 67 Q6 0-1nver. Mat ri x
(Alumma from Al ( NO-O. %&g %t\:/“g F%l‘@%@é’é%%fs Fﬁ\?%%‘flfy trix
(Al um na fr GO0AEtMNG9 of 6xap thabde PerBio ‘f,&%ﬂaﬂg Mat ri x
(Alum na_from Al (NO 0 2 es col m oven0. 224017930581713- i nvent i véOxi de
Matrix @RI urirepterthan? most preferably greater than about 3,000, This activity is
Al (NO+~~11. 2 272176057 I nventi,veOxi d ri ilica
from wat er éﬁassiﬁghﬂﬁ‘g%ﬁﬁl) XWST%%]@ %@ “gmle &ﬁ%ﬁ@i "éé
Matrix (silivithg 1 BRI EY%%%B%%em £ 450 psig. Th
'0.1238248304217 -InventiveOxide Matrix (silica gel frgreo peig. The
Si (ar), ~0. ogev,cé@ v@mamg@asﬁmnﬁmy}mume@oadmg dtherx (silica
gel fromSi fﬁgfmgesAl cohol oven0. 0376966027602(a) This is the wei ght
fraction of i nal oxide matrix conposition that came from

deconpogsd bentonite ona\bﬂhéli&o&m%@&sof%ﬁs%%ﬁ%@ﬁf’oﬂ&h\éﬁhﬁ@ this

I nvention has been describe n detail for the purpose of stration, it is
not |ntendedleﬁ‘éstbéelusndmdbmrfebyﬂmnatalmmmgodudn.tAlmmmexatmllhanhanges and

nodi fi cations _w thin the irit and scope thereof 26 Febr, 2004 ks 34

CLAI VB 1. AFPBEEE a%%ﬁ&‘saﬁ W&@?W@Fﬁm Tru‘i’é%/ _

conponent s &nan%twitea@tne&%tege@ ﬂﬁ%ﬁwa%lﬁm%nmmt@ﬁa Lesi dual
y tia e

m neral conponent are produce subst an conposi ng or ex oI i ating

a | ayered mmmwomhmmlapdwmm%wmcﬁﬂﬂnmmnmmaﬁd

| ayer ed n a cla , clay ineral, or on exchangi ng conpound hayi ng a
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9  Inventive Examples 2-4 is not simply a consequence of the aging step or alcohol wash
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grams of polymer per gram of decomposed, aged and reconstituted bentonite per hour
20  was observed..

Inventive Example 7
The following example demonstrates gellation of residual bentonite
components in an alumina matrix. Ten grams of Catapal alumina (lot V2403A) were
slurried in 200 milliliters of water. Then, one milliliter of nitric acid was added, and
25  the Catapal alumina dissolved (peptized) into a clear colloidal suspension to produce
an acidic mixture. Then, 20 grams of bentonite were added to the acidic mixture. The
acidic mixture was stirred and digested at 70°C for two hours. Finally, 5 milliliters of
concentrated ammonium hydroxide were added to neutralize the acidity to produce a
gel. The gel was then vacuum dried at 110°C overnight and ground through a 100
.30 mesh screen. A sample was calcined in nitrogen at 300°C to produce an oxide matrix
composition. The oxide matrix composition was tested for polymerization activity. It
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Inventive Example 10
1.0 gram of bentonite was added to 100 milliliters of water and
sonnicated for 45 minutes to produce a first mixture. Sonnification was conducted
25  using a Sonics Materials 500 watt Vibracell Scnicator, model VC500, available from
Sonics Materials, Danbury, Connecticut. It was set at 40% pulsed mode with a -

microtip limit of 7, using a Sonics Materials model V14 horn. The first mixture

became very viscous. Then, 146.36 grams of aluminum niirate nonahydrate were
added to produce a second mixture. The second mixture was stirred and heated to

30 70°C for 15 minutes. 90 milliliters of concentrated (28%) ammonia solution were
added to the second mixture to produce a gel. The gel was diluted with 1 liter of water
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» 90 milliliters of concentrated (28%) ammonia solution were added to the second
mixture to produce a gel. The gel was diluted with 1 liter of water and further
ammonia edded to adjust the pH to 10.0 to produce a third mixture. The temperature
was raised to 80°C, and the third mixture was stirred at that temperature and pH for
20  one hour. The third mixture was then filtered, and the filtrate was washed in 4 liters of
n-propanol at 60°C. After filtration, the gel was dried overnight at 11.0°C under half
an atmosphete of vacuum to produce a dried powder. The dry powder was ground
- through 2 35 mesh screen and calcined in nitrogen for thres hours at 300°C to produce
an oxide matrix composition. The oxide matrix composition was tested in a
25  polymerization run according to the procedure discussed previously except 550 psig of
pressure was applied to the reactor. Only a small activity was observed.

Inventive Examples 12 & 13
1.0 gram of bentonite was slurried in 100 milliliters of water to which 3
milliliters of concentrated nitric acid were added to produce a first mixture. The first
30 mixture was sonnicated for 65 minuteé and became very viscous. Then, 19.43 grams
of aluminum nitrate nonahydrate were added to produce a second mixture. The second
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2.66 grams of bentonite were added to 100 milliliters of water and
sonnicated for 1 hour to produce a first mixture. Then, 111 grams of sodium silicate
| solution (27% silica) were added to the first mixture along with 100 milliliters of water
20  toproduce a second mixture. The second mixture was heated to. boiling for. ahout 30
minutes. It was allowed to cool and sit overnight. Then, 20 milliliters of concentrated
nitric acid were added to the second mixture to neutralize the sodium silicate and
produced a gel. The gel was then washed four times in 4 liters of water containing 10
milliliters of galatial acetic acid to cause the wash pH to be slightly acid. The gel was
25  then given a final wash in 4 liters of n-propanol and dried overnight. The gel was
ground through & 35 mesh screen and calcined at 300°C in nitrogen for three hours to
produce an oxide matrix composition. The oxide matrix composition was tested in a
polymerization run according to the procedure discussed previously except that 550

_ psig pressure was applied to the reactor. An activity of 20,213 grams of polymer per
30  gram of bentonite used was observed.
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L$10%3 () pRéibusl éeBegt khat 530 psig pressure was applied to the reastor (Bxample 15). In
* Example 15, an activity of 42,172 grams of polymer per gram of bentonite used per
hour was observed. The oxide matrix composition also was tested a second time under
the normal 450 psig pressure (Example 16). In Bxample 16, an activity of 18,604
grams of polymer per gram of bentonite used per hour was observed. X-ray diffraction
20  indicated only broad peaks which indicates that the bentonite had besn-decomposed to
its residual components. The X-ray diffraction pattern of the oxide matrix composition
is shown in Figure 1 along with the original bentonite control of Example 1
Inventive Example 17
1.0 gram of bentonite was sonnicated for 1 hour in 100 milliliters of
25  water containing 10 milliliters of ammonia solution (28% by weight) to produce a first
mixture. The first mixture then was added to 300 milliliters of n-propanol containing
34 milliliters of silicon tetraethoxide to produce a second mixture. The second
mixture was boiled for 30 minutes during which time a gel formed. An additional 50
milliliters of n-propanol then were added to the gel to form a third mixture. The gel
30  was allowed to settle out from the third mixture. The supemnatant liquid of the third
mixture was poured off, and 500 milliliters of n-propanol were added again. This
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~ whereln said layered mineral is a clay, clay mincral, or 1on exchanging compound having
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2. - A process to produce an oxide matrix oamposmon accordmg to claim 1,
said prooess comprising:
1) substanually decomposing or exfoliating said at least one layered
mineral to produce said residual mineral components;
' 2) contacting said residual mineral components and said at least one
oxide precursor compound to produce a first mixture; : _
3) subjecting said first mixture to such conditions to form a gel or
precipitate, and
4) drying said gel or precipitate and then calcining said gel or precipitate
~ atatempereture in 2 range of about ,150°C to about 800°C to produce said oxide matrix
" composition. ‘ , ' '
| 3. A process to produce an oxide matrix composition according to
..~ claim 1, said process comprising: | | |
1) substantially decomposing or exfoliating said at least one layered
mineral to produce said residual mineral components in the presence of said oxide
precursor compound to produce a residual mineral component/oxide precursor mixture;
2) subjecting said residual minetﬁl/oompi:;ncnt mlxturc to such conditions
to form a gel or precipitate; and
3) drying said gel or precipitate and then calcining’said gel or precipitate
at a temperature in a range of about 150°C to about 800°C to produce said oxide matrix

composition.
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composition thus-produced has an amorphous X-ray diffraction pattern.

10. A process aocordmg to any one of claims 2-9, wherein the oxide matrix
- composition thus-produced has a pore volume greater than 1.0 mL/g, '
1. A process to produce a catalyst compesition; said process comprising

contacting an organometal compound, an organoaluminum compound, and an oxide
matrix composition aooordmg to claim 1 or when produced by a process according to any
one of claims 2-10, to produce said catalyst composition, |
- | wherein said organometal compound has the following general formula:
| KRNAIM!
wherein M is titanium, zirconium, or hafnium;
wherein (X") is ind_epumlduﬂy a vyclopentadienyl, an indenyl, a fluorenyl,
a substituted cyclopentadienyl, a substituted mdqnyl, or said substituted fluorenyl;
| wherein each substituent on said substifuted cyclopentadienyl, szid
substituted indenyl, or -said substituted fluorenyl of (X") is individuglly an aliphatic group,
a cyclic group, a combination of an ah:phanc group and a cyclic group, a silyl groﬁp, an
alkyl halide group, a halide, an o.rganomctallic group, a phosphorous 'gmup, a nifrogen

group, silicon, phosphorus, boron, germanium, or hydrogen;
wherein at least one substituent on-(X') can be a bridging group which
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wherein () 1sahydrocarbyl having from 1 to about 20 carbon atoms;

wherein (X®) is a halide, a hydride, or an alkoxide; and

wherein "n" is a number from 1 to 3 inclusive.

12. A ptdcoss according to claim 11, which-comprises contacting bis(n_-

butylcyclopentadienyl)zirconium dichloride triethylaluminum and said oxide matrix




<. I - -

= 14, A process accordmg to claim 13, wherein said catalyst composmon has an

#(, 26! 610% & l 6 %, 0% &

i Te10m & F ﬁ%ﬁf‘%ﬂ(iﬁfg&z@éﬁ"ﬁfﬁ%{% PR G S i L
"(O)-'g F ent, Wi lymmzahoutemperaturcof%C and an ethylene pressure 3.10 MPa -

#(, 261 6100 & R T e oo N e i a ()-11610% & (

)- LI 6109 & (JAS07BIE0% & ()-11610% & ()-11610% & ()-! [ AF+Cl 610% 1 6109 & ()-1G

5#( 261 6100 &17) - 1 1 6109 2PFIPSTIURg Fﬁ%"ﬁﬁé%“fﬁﬁ/ﬂéﬂo@??'(“)aw‘ﬂdﬁ}P&? Ny

;61%‘{% & () - ! B Q1pafiodinmirhied E5thsound td shd Brfi&irlatrin dMtipdsitionlil ¥id cathlybt 610% & (

#(, 26! 610% &'compdditarDsnges(fom mw&ba)aouxd;mouvmy}clllalo%& ()-11610% & (

)yzl'ﬁ/lﬁi“)&lé)wii%ﬁ?"@lé‘o " "61»%%&% "61?{“%%%6 sl gbiteata)t ')

#(,26P >1 10'6@%.9 tiohin khid & ()- '(y
109K& () - Al 10K |9\#10%v&() |93 & ()- m QL) 10%& ()- -
*: BLOWP&' () - bompositidRgss from 160KaAKS; | [ : Al 10 | <1 109P& ()- ! 9Y10%P& () -

| MLOYP&! e 109%°& | HH 10988 UP& () Vgl AL 1

19 10%3&'(%) W9\ & 10% %PWTQ@P& Q‘ Degfigfl 111)16 %&kﬁgﬂ“mm’c’f
1 9109%°& () - L 10998

! mow&(%){J%(@§M% yvU4 17 10% KR@ (3&%@ KR, ()

& () - 10P10P1GBmpeaaaYRtges ﬁomasmftamutc)about 1(59.10%3& 0)- Vs 1
| 01 10% KR & ()- lVlO‘VKR&( }#P" 10UKRE. () ! 9Y ..10% KR
* 109X NX&' () -18-) v @100 é"iﬂ@fq/ﬁ%ﬁ ‘&"%ﬁ fﬂ&?,é%ﬁafg%}ld@

§:8:Ki E/GSL}LQ{WM% IV@%@’WW@? 'L%‘S‘K | #V- P10%

KR & ()- ! OHiAN@50R1 8 29:2. | V60! 10% KR, & () - 0@ | [ NA4 110; KR 10 KR 10; KR
| Li <710% KR; & I's: F10% KR & 15&9- 10% KR, & | S5i 1 1006 KR &' () -
|L|410%K??&(1)9() NA1 1A Obmqg%ﬂz = p%mﬁ’,qowmé{ E;{%%hggﬂe%ﬂ 0

' +109%M5h& .
Y\ SlO%JeQJéﬁ)r?J)’éo &é&%%&mﬁ%gi@&g%@ pricess goeording 1o any qpe of

- +10% " Kt " & ofgimls @ 11811886 goliinetifation-cdbNdiKans(th prdluce apolymcr
'H +10% RK} & () - | 6. a@lO}J} 19j 1 10%.& ) * 19j '10%( *1 $* (1004 + +&'()-
| Pcs10%.& () -2 3 c(ypl0% myca‘f?@e'}gﬁp@wsﬂf? lﬁ}nﬂm V&’G%ﬂé‘

I9I10%]& 19 19j110% & *|9|10%_& %3
[ ! 4(12)L F“Qrisié%%?wdfo‘%}@@lﬁé‘)lswl{)%|& ()()ISG 1094 & () - 0

! V410%-& ()- 219] ! 109 & (&)prbcess according to claim 19 or 20, wherein said contactmg is

conducted in a loop reaction zone.

22, A process according to a.ny one of claims 19-21, whcrcm said contacting
is conducted in the prosenoc of a diluent that comprises, in major art, isobutane.

23. A process according to any one of claims 19-22, wherein said at least one

monormer is ethylene.
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