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application clains priority to U S. patent application
serial number 11/212,413, filed on August 25, 2005.
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-CF3, -OCF3, -N3, -S(=02C C4alkyl, -S(=0 G -C
4al kyl, -S-G- Qalkyl, -0OS5(0O 2CF3, Ph, -NHCH2Ph,
C(K)) I\/b (I:(K)) I\/b nor phoI [ nyI andpr openyl; and n is



nouse (m ddle), and a cal stabin2 (FKBP12.6) ~/~ nouse

(right). Enbodinent B are telenetry recordings of a
wGaenvasised pol ynor phic ventricul ar tachycardi aP¢BEUI006/082621

(upper) an untreated hapl oi nsufficient cal stabin2

(FKBP 12.6) +/ ~ nmouse and (lower) a JTV-519-treated

cal stabi n2 (FKBP12.6) +/~ npuse, each subjected to

exercise testing inmediately followed by injection

2 v PR A SRR SR8 PR iR S i ot
\hitibal Ciar thicagende At trhbﬁ-f ts) typBdasiyad r}@ghewéndeﬁbﬁ Gbe %)eﬁﬁﬂlty

nonsust ai ned VTs in e&erl mental groups o

prddensat; asevidieters b@(@a@ﬁl@ehqsé ilizgd ghea aiftef Bdes gabilipeds
/
St 8L SRBIA i, RERIE TSl PR A BB St

ehih ®e tperfofmell] ¥s 54:2-landtdS3fith m crAa gar@l chabihdticle of aalAliaad at

death (| eft sust% ned VTs and nonsust ai ned

Veest ons (§ et)subft@rg@ FRQYET @a%thp §3Aa (‘{fr‘:@ﬁﬁ’l%"t‘@w ﬁ;gloaded into the

f t {

gé%gt;sr;bggﬁt ;t/}gh]s/?art gg't}{eeg%(ggg%laﬁglaé Egaﬁhglg DM@E) #id fdn@tlon a seed

e tin ayactr i avaysfpredbaded” im thel raamdnun\the sense that it is loaded

S36-treated mc 3 treated showa signi fi cant

iPPOF &% @'Prée At P ‘?Paﬁ’é‘of“npof r?efef%’% dmé?é 6" Mty g?fu Jibsgquently

QREBAGE GohtPasP hAREBEing [10£4FH dtl GULfRr 4hé Stadt 8f BRNrAORIM) NBre-

heart wei ght to body weight (HWBW ratios and

peasking jincacgptdgnee thb phe guantion iscpicels aceppinishedhy loging a
Cts a r eat

%8@& ’bg%gg%icq 12 16on con 1ts@{1 ? trdtlglﬁy %gaé'g‘ﬁlg ; g‘%ﬁis%g %16% taa geactor

gfefdrf‘l ehd-WaBWI atpogfrﬂé’ttkahﬁ@ rraﬁbgeﬁi, Mfﬂl &entbaonﬂfmmgesm €or a
evel opnment. 'in S36 as conpared tqo pl acebo. treat

(0 ma?e%af agrQuind af least gne pHGR SAhiARaP) Yithgheesr bed in the
.\f@:i . e%re‘:ﬁ[é/ SRt fa@lg Iéac‘cti%g Adte atl@'lﬁ aférquﬁf %%’%ccordance
i ndi cati ng several conpounds WI h

axith the tipveaorevandemapedmiplisteid dryi pirépeaing ltnealed weed tE@Sﬁatenal (by

va ?}}Sllﬁfg ?ﬁr:%%r %drggt%g%lgév/&géfé gt? grge]pggb %{L}Ié %3176?1 ]€A9ing the treated
SeaDb&t RRANGhtoCHUE H8Mor Hefsi8 Sheddtatd BP A PORARIhAS S feaction, or

RyR2- P2328S and unphosphoryl ated RyR2- treated with
sk%img 2) %6 (qrgt mbra&tm olcuChepnd atrlgest onepther substance) into a

hor yl R n t

BRI G Bl LB (I I8 ARG CRRSR! HetorB) B, start o
‘ E}i@&}hﬂﬁ’iﬁtl@fr@@&icﬁiabl n-2 binding of RyR2-P2328S in the
presence or abs of PKA and S36. [087] Figure 7,
38 nfent §lags ah gmBodupents. Bg prespfion iy a r(lﬁt)hogrrompnsmg the

rg%%@bl ot of RyR2 i mmunoprecipitated with an anti body
agal nst R2, and i munobl ots of RyR2 PKA

phospHey Iy»hrhng ) ﬂeaibeﬁentomsctam(dymmmft abinnty reuctbr);B) a

bar gr uantifying the relatiye amuni. of P

pnospHBF pedEd sepfiontl sefivobRiA Yoot BuBbingiion ot 5 CA and a
MW rerzamem&q f@ RYR2 in wild-type (contol)

and cal st abi n2- def ci ent (FKBPI 2.6 1') mce. [088]

Fi gur deBaftentienti (rand (), BerfamingCa polynenizstipe oraaionyin the
bar aphs of (A) quantitative in vivo Mnode
éS%‘%ar di ograns conparing ejection fraction (EF)
bed2er € sesk (@) AMBYIcaN88) e ity &, perfomnanivithedit and
anteri or descending (LAD) coronary artery ligation in

WnPigRyRresand HRShRZﬂ@% Fapicaldy kneisireand f\ﬂB)irer rnmrarvecb from the
BEGE A 00P RS b AP LB TRl e botore

Ryéi&%ﬁ&&ﬁ%ﬂﬂeekaamnﬁmafdmm%arhebtactn on or
permanent |eft anterior descending coronary artery
(LAD) ligation; and (C) quantitative M node

echocar di ogr aphi ¢ assessnent®of end-systolic dianeter
(ESD) in wildtype and RyR2- S2808A knockin mce after
sham operation or pernmanent |eft anterior descendi ng
coronary artery (LAD) Ilgatl on. [089] Fi gure 9,

. o R . g o Y Y e Y




provi des i mmunobl ots of RyRI and RyR - pSer 2844

follow ng increasing durations of sustained exercise.
wEnivoasisent B is a graph showi ng the rel ati ve RKHUS2006/032621

phosphorlation of RyR for varying durations of

exercise. [0101] Figure 21, enbodinents A B, and C

denonstrate that RyRl PKA phosphoryl ation increases

with rmuscle fatigue. Enbodi ments A and B are,

{20 bt AU ST PSR aRab T R o s

ittt thie| QX er anrdbidanéd elimsiabdsasitssonifeinadiremidks Shdefing and
raph of PKA phosphorylation versus fatigue tine.

?@ﬁ@z]thﬁiw‘%otbeﬂweeoqcﬂr ththsrrsacieravere et pirypaded adth the CA

Ry RS e S AARAR rsin
fda@ lepémrmﬂliycati‘socmmwzﬂedntprm&ets hodtfhgﬁtggx]hjﬁng at (b&”ﬁ@tg%{ei iﬁ@ial stage
OW ng sust ai ned exerci se. 1 Fi gure shows a
ngpﬁ!p\g’nlwfg‘ﬁéaﬁ?ﬂ fBHHo% 1 ace before (contr gl ) and after
0s)i Cak@RatRELARMERR I 09t Mkt HhS @pﬁ fﬂﬁ\ﬁ{%@éﬁa&a Cwith the

vol tage pul se protocol used to evoke the
dvention san heodainpkshed by teeptinp ewsedbadygiigtilg it ameactw|(fiom a

t f.fect. of ARMD36 ERG,current. anplitude. . .
R BP0 el AT AR oS Mo B8t aSpyP g erization
heictigR TRl sco@bed LALBSFrofd §poBmEdizhiorBreaction that used the same
concentration-response graph showi ng the percent

OR i Bfferesh casplysicsxsiepuay Biet catglys systeml tiocka ¢roployed ARNBIGW
?51 LG £Rapant rations. [0106] Figure 26 is a
oncentration-response graph show ng the percent

ileod]bi tihanclafs bERGbodinteary, thd iment@plis aahétbod @bmprising the

A§N03 >- Na at various concentrations. [0107] Figure 27

PEPR%Concentrati on-response graph show ng the percent

i nhi big) WRerof sQERBAG al oaty i

Vel o e oy Poaght i K SRR 2 bRl AR in
- Ssnteepior dto A-predpisnsdyerpiiiosheperatipnt feefopsed émthe reactor),

Faht bition..of. hERG.current, after appli.cation ARMD
R b BBy S I CARD o bop TBplR oot & 43 How
trapeest, (b tirciktspanse graph show ng the percent

I nhi bition of hERG current after application of ARMI50
at valPlalier step B rperformiga polymegratmngescaiondn the reactor.

el .
FRRGE M T BGR] fERRPASRGE RN I MARBEREHIh the eactor
duringstep (. dypicelhy, ithat inoixture ﬁﬂd ﬁ.ﬂ:]a_rd-_ﬂegmlri]férl Bdmi the geactor (e.g.,
oncentratl on-respons ra .sSNno n t he er.cent
B P iy g ML P oPCEiOR) SLe J1ePua) b bagtre Atand to
Prepha the W coP REREHHARARRBS tdbddionFi gure 32 is a

concentration-résponse graph show ng the percent
i[49R61bi tinoncless pEMGTaTadr embodifents, apphiis atre-traded in\ivp Tdrm

vari_ous ncentrations. [0113] Eigure 33.is a .
e &5 b BANRRC KB TEAIE oo ot o the cais
ippdlcailéd Bifo ee e&IRSy BUIJEA br SRS ARG b aAMI OV & a
at various concentratjons. [0114] Figure 34 is a
comparnt 9f agnixiwse véseldy ligykiss Row legsttane solid adtat least one
A P ti; af | i catii f ARMD76
HAUGZ ! Blhnfle SO MR I B RDb BRYbAR Up AR e
wathcsnter antbodimemspuitis & cgriepqeid o @ hyb®cRBOE 8 hydrocarbon
[ rHu bition of hERG gurr%]t after application of ARMI77
A1) {Pie p seRstos o ey 51y 04 2 drp £ o Fegeipramgbeqrabigation of the

n [ i t .

BBl B P RRRRPIS RGP B A Unh B8 PEREER it Jow
anproaei eud theoomehinatidn ofi CA [20d HTdw Fingrover Bkni ®aded into the
concentration-response graph showi ng the percent

i nhibition of hERG current after application of ARMLO2
at various concentrations. [00118] Figure 38 is a
concentration-response graph showi ng the percent

i nhibition of hERG current after application of ARMLO3
at various concentrations. [0119] Figure 39 is a

o e . o o o - T



OC(=O) NR bRc, NRbC(=0)0R a, NRIC(=0) NR bRo

NRdSC=0) 2NRbRO, NRdP(=0) 2NRbRc, NRbC(=0)R a, or
WORDPO3 B9 2Re, wherein Ra is hydrogen, al kyl, PCT/US2006/032621

cycl oal kyl, al kenyl, al kynyl, alkylaryl, heteroaryl,

heterocycle, or aryl; Rb, RO and Rd are independently

hydrogen, al kyl, cycloalkyl, alkylaryl, heteroaryl,

het erocycle, aryl, or said Rb and RO together with the

%l Eogr )gﬁ;?ﬁmlgtl{félg @Qearﬁogl @I]g @%%%ﬁgg%ﬁ f@ﬁﬁ%ﬁﬁ%}ﬁ %ﬂa’ded into

tioy sdactat kandythen alikgthidgethat kanldamixed wigt e rseat lyd:d,) in the reactor

o5 {0 TG parouIcHE Loa RepRLerdy dAaS Ry e reacor.
Tqﬁeklﬁ-{jb%vedaﬁdw %YA ertfe)é JreRd k@fivined T A ¥h@Hhy mﬁﬁb@ér%bw for

heterocycle a aryl can thensel ves be optionally
delivayi efuthed CA @4 38politk gl do yprstlmﬁ theu egrctor wigh fau spavadic,

onal l.y inc abeling group, such

S let P it €Aty i Gith s dhFayoRs.

(63T | MMiyBRALC ellﬂbodlaleﬁfal 'spBEEE iagnouAe o8 AN p@qbadea into a
| abel i ng group. A quorescent | abel i ng group can

rgaﬂt@dxaé@d o the \M@ahtpgf a wah et in fqr e be deasied mt@h@aa?ﬁ% In

R AT T B S R e R e
léédnﬁg DiCayrirdo aeedtqphadenidalieg @ DA Hed intodbp ywaatotylesding a

lucj fer yeIIow rgpi di um i odid hyr i
@M W 2 1576107 4 d Qo arainsofias G HeEmuisgeonsty
Iﬁégﬂ%ﬂ 5 2 &AMand § Rbd bBL iR %St%ﬂétof rh\ﬁﬁ%hﬂ)‘ﬂllﬁ@@é 8l Rfxfg) a
I Mg group BODIPY, which is & famly of
seedibed phtr 2 € A asé thepnloadiag the combmatlon into a reactor. In any of
4, 4-difl or 9

st aopRes, B ATt Badef Gk e DSERr s B s

0029 T | HOK@SGRNEAbIERMBIK Wiethe B@entiod, @ CAHRNpHedeKleaf into a
Fl uor escent Probes and Research Chem cals, by R chard

TRacteLiDERY &k 8 Tumbgy of dfiprenioHay sMBICBIdINEDY: Pr obes, (1996),

whi ¢

ent  EpSeRERE N QAR ® Reiock 48 £REREe G oy

sui t alhh‘ﬁdlll(ﬁlbﬁ| afrige gﬂomth @nd dvanpupatimgsafch s@dltaﬁelhton'gle
group to any of the co ound of .the inventj

AR PT RS, he e7sdrhedtmaaten. cappeaeom ¥itk e CA before

thé H&hﬁfnﬁ%ﬂmﬂb&&e@gﬁe thd Rh&6S; to a tetraval ent
positively charged nitrogen atom including, for

ex anpit@dutﬂum pbsliet Cretlyringh regesdctor tcondjgion ibwild-up stage after
tetraal k niumgroup (e.g., tetramethyl amoni um
wrg}éxgﬁw%gﬁn%om um, the posit i vel y charged nitrogen
i N piMfdansicfo RN difectlpestiodBe §@dbed via a tube inserted into the
trimet hyl - hydr oammoni um  N-| |1%/Pdropyr| dinium, the
q%ébﬁcﬂ(mgythmwh@é@ta&ysﬁ perper tHPeam ne N oxi des (e. g.
N- me [ n
N e PP R0 My e e BRSSOl
gr oufntfc@iugtion b‘f 6@ QAYHak (ﬁasnbeﬂm) prefvididiiid ifitor ©ugked ebntairer)
mﬁ%sf' cation, unless otherwi se noted, the nitrogen in

t é??f&rﬁis@gé’é?ﬁ’i@?qdﬁ’@m&ﬁenconpounds of the present

nt ia\Qn y I e« t kT

UBMET) DS h08k PAE el (@it SRDEF LR o tbe
aﬁn{;a]]]yzla]heéioyrw\@ﬂlmﬂwbﬂ) dxtmdmgeﬁemt abomtt/é)rﬂt iR@rtoan Ryxirgo a

’llfenﬁ‘f }%’2 %é?‘}g(i)f‘)’u}tngﬁ ﬁﬁfc‘fﬁg? 315]-{ e e Squ’%éﬁféﬁlz 1smhe Sadilis of

HRNEEBE AlEA MGy BleNp@SloRfdl moacdob&aneé ap@Ntihd MKRALHPO Rither
[0142] The term "prodrug" as enpl oyed herein denotes a

compound that, upon administration to a subject,

under goes chenical conversion by netabolic or chem ca
processes to yield conpound§ of the present invention.
[0143] Al stereoisonmers of °the conpounds of the
present invention (for exanple, those which nay exi st
due to asymretric carbons on various substituents),
|nclud|ng enantlonerlc forns and dlastereonerlc forns
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cycl oal kyl, cycl oal kyl al kyl, heteroaryl, heterocyclyl,
and heterocyclyl al kyl nmay be optionally substituted,
woRl®7/03783%€l ect ed from the group consisting of PERUSRDG6/032621
OH, -SO 2Rn, -NHSQ2Rn, C(=0 (R12), NHC=Q R 2),
-OC=Q(R 2), and -P(=OR 13R14 ; R11, R12 , R1
Ri 4 i ndependently are selected fromthe group
consisting of H OH NH2, - NHNH, -NHOH acyl,

4 linner
BB gt St LSS tdoca g
cpesinp ef e caalyst sdppbftyuhbe V\her ein each acyl, alkenyl,
al koxyl, al kyl, al kylam no, aryl, alkyl aryI
cycloalkyl cycloalkylalkyl heteroaryl heterocyclyl,
Fhl?fiﬁéﬁ kytdpkvﬁEmwmmsi onal |y substi t ut ed; X
ecte rom the group consisting of hal ogen, -CN,
[o@mzRu Big. } B(aOnidkificd mcs,s -sectiRnal view of a syyemsncludiog fyidized

Sitead st O st e I ot Tt ek Qgee\»ﬁﬁte it

BOHENYFig, 2 |f§3>éy§1mp@ﬂed Nit‘@ss sttotal V@évk)dfamdm:r finidlzed bed

al kyl aryl, cl oal kéqdé cycl oaI kyl al ﬁ het eroaryl, *

Wettelr‘dhlyblcw emedlon pgesastanica Mith the iepdem each

@i}%b ? kenyl ., gl ?ﬁ‘i}éh cr@ésl%\él:ti; rﬁa]'l Wiﬁrﬁfn otBérY fluidized bed

| a cyc oa , cycloa % eteroaryl,

Reter Wﬁt)éﬁlcmh be pfbdlohéécbmcacgmﬂgdcalmm thrmyvebtiom ptionally

substi tut ed; and nal.l [ aget h

OFBT N Fig dnisch TRYR tl‘%%%@ﬁ?ﬁaf O %F&ﬁ"%ag be

é‘ﬁhl%g (ﬂﬁé/ c&ﬁnﬁﬂ?%ddﬁﬁ"&e@qn ab&f Mk Wle BomB dniddiments of the
enzothiazepine’ring may optionally be a quaternary

miventagen; and enantioners, di astereoners, tautoners,

har ma eut cal | e sal |y at
8’8 il e tgs Bnd f%‘i“&ﬁ gf‘gl%‘?%% @o‘flgsﬁ r%ﬁviyng{s%tt %eﬁtg t}{ﬁ &i 'be
bspdyadds Boﬂlt by ddUetilvedsan | cdi@iindd, with ,som@(éﬁ@d&iﬂﬁents of the
(O NEPh, - C{=S) ik nBut yl , - C(O) NHG(O) CH 201, - G(=O) H,
1@@@)% -C(OEt, - C(O)CH:CHZ -S(=0) 2Me, or -S(O
2Et; further provided that when qis Gand n is 1 or 2,
then R2 is not -C(O M, -C(=OFEt, - S(O 2Me5or
MEEDESGRIFTHDM OFPRIEFERRED EMBORIMENTSand R i's

03y, et redidhs abae, hCR by, PP, ol EaRy B
i ergth ion ?ﬁf & d%g&beﬁrwft}§§<@treﬁgé to ng‘ﬁré wr t ey Fig. 1 Os_3|/stem

provi gis 1l nis Q Ris OCT,
Gloh@es dhuidizer beatt read:ter 70.pBsictorot) bds ft hettqm erdtlAi ajeprestion

r| n 9] .l
%aylﬁgiﬁtﬂaﬁéh@gﬁﬁe%gﬁtn %Q%tﬁ’tele% 0 OVI géﬁ Ac? g tggg&gmn 19,

%d Rodigthatok pl@s 1Besathidesttiohave, Tié Tdﬁhnﬁé’tﬁ‘ of eadhshnnzontal

that said conpound is not S24 or S68. [Q150] In gne

erdsedeatientof seefomptR isegreatenifien thodiametsy |0é sqaighhgsstioydd In

s
SRl MEBE 15 10 Aoy Bpdin Sspopile ot
Préem Q\ﬁﬂhﬁi &Eadﬁ@ ab ('hboktal dﬁ@@eﬂphas@-lsurfal&bi 18)- hi@l , den@phase

-CF3, - O k
r@l 1édn§nn aev or 13) (Pé]/H?‘e Rl 555 kwséﬂ 3?314 late 12, and
K | t j des the inner
S D) EHRLARRK ey e RS BRI 10 istdes ¢
(shfﬁu&rd tbprsydttdm 18, araihtthe (pogioar of-the inyea sinfiase Qﬂ$e¢tmnn14 above
&z al kyl , al koxyl, al kyl am no, al kylthi o,
yl, aryl, heterocyclyl het erocycl yl al kyl ,
d%%]nyl }?é Yi sy@i&ﬁ{ Q1B had ¥ eooﬁﬁ?t&hﬁ‘o) 2oy tftiieh igdetles
etero aryl am no nay be substituted or
ucrmukasng fzad e@blemo iand semprssend 32 oountled withogpctor 10 as shown.
consisting of H -C=Q(R 5), C-S(R 6), -S2R7, -P(=OR
8R9, - (CH2)mRi o, alkyl, g het er oaryl ,
cycl oal kyl , cycloalkylalkyl and heterocyclyl wher ei n
each al kyl, aryl, heteroaryl cycl oal kyl
cycl oal kyl al kyl, and heterocyclyl maybe substituted or
unsubstltuted R 'S selected frontthe group conS|st|ng

I~ e~ N IR OIS NS NN PNA

, and
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cycl oal kyl, cycl oal kyl al kyl , heterocyclyl, and
het erocycl yl al kyl ; wherein each al kyl, akenyl, aryl,

weyoozsky ! , cycl oal kyl al kyl, heterocyclyl, anBCT/US2006/032621

het erocycl yl al kyl may be substituted or unsubstituted.
[0159] In a further enbodi ment, the present invention
provi des conmpounds of fornula of Id: wherein R and R
are i ndependently selected fromthe group consisting

Haelele o%gxlgf&g)c%%{:(%??d (_:iy%%at&ggg% ;ﬂo‘w% %ei%i_@%fg’ugh}r'}fét 34
Y lredkde V0, tlfbhﬁﬁéﬁf/dg,ate@'d@ﬂa&m}ﬁ@u%laﬂhlﬂ&b& Bh® out from reactor 10
cycl oal kyl, aryl,” heterocycl eterocycl yl al kyl,

atekelet 33.ailky ﬁ«whng(ﬂhéd éwboaeatpylnoeram@h@r incieaseyl during  its flow

SR SEF L NEKOATORR PREIFS ye i 25t B e 0
Mehpeetyte Isphsatinot skdvkpnydar tied et hd oftiett eff @o]@l?ﬂ typically
(heterqg-)arylthio may be substituted or unsubsiituted;

i1 ard tgscakeri Hhand/Ar eomprssitsiZofe pitil|the pmgunt by

%ﬁﬂ&?coo%}%OeI@ § AU egﬂltlﬁ-étoﬂl?eoﬂ‘[ﬁﬁ%gtehﬁgﬁtg I8efand/or flow
armaceuti cally accepta salts rat vat es,

¢¢ﬁﬂh€u§sammﬂe$0035rugs t her eof . [0160] In certaln

S8Fior emengnatyf Sl bese ¥ irorded R ek DB A i of
%%E&ﬁh&@zaﬁbﬁ Redch6n %ﬁN&aﬁCchesge%& ibed tﬁflceﬂ'lsy tkREeRsemtiatty of

%S@ﬂ@)l‘ 21@1t6qub| kz§4 the s(afb)of; the qz;ﬂymwzatlolg; repctiond glergq-phase
O Me, -0C(=0) Me,
m@érha?)m%pﬁl% refl‘?Or 1nm3%_s',2tﬁ dad%(ela’s) o 1 o?( 3 ) I'n some

ges8s, IR a dlasstldf @ﬁlb@‘ltﬁ‘merﬁﬂ’ldf tRe imvntive f@dod] a bontBiuiteradditive
enbodi nents, the present .invention provides c gBounds "
Ch a

SFCAO 3 B sqed ped re Pes-loaded fndo a apastard@ g 163AI9Th

A R A R ML Mﬁ%ﬂ“'mwn

hethen q»elgfo,ﬂngddahklw reawﬂoer bi wthetamhbcaihmymts oﬁtb@ngﬂrqntlac ylethod, a
cl | kyl , I
L Pty Cs prT h sSSP St prerdsd T 2t 86 e apasior 10

(R1&AicH M opyRBRAtioNe ReactibRe ci e5&Nperfoh@d! | Optionally, a
prOV|des conpounds of formula of I-e: wherein each R

RS Wmﬂomr%gtlmsmmn@eﬁpb@ﬁa@cw fornula |-
3{51’0‘3 BRYo&h Mr%g&&sp WtﬁsatéA?Sﬁaegi n %Lﬁo%mﬁ{&ﬁrov r)gnd a
arnaceutlc acce i dFates f
csefmb@»(msacamdaweamm tlgslntzémiroﬁafan s{gﬁﬂfﬁ:&hﬂy fmpreré ablli’tlnulty of
enbodlnents the present inyention provgges conpounds
pplymetization. geaciipp - Bibsequgrlly perfermerdp aetﬁtaq>t9r during the

Ac%%h% H&f‘tlap E&I\&@ &r %%Qéép%':ﬁ)?é‘ lt}éle%QIOﬁr\lﬁga‘s_l sta%? z%?ﬁ @cluﬂ{k by

@ddlidn}g sheet8@)dChuliagl Ky lspme SnBodintgalts pre-loadisgifMp2&Edance
Phigb Wxﬁ%& 1ﬁ ngg)Drépl\{bé_lLle& ﬁ(lg%ifx% 1}6e4feeﬁ Haelgltlnér re%cr:]t(cj)r 10 and
QH&P%Iﬂ‘ﬁﬁfn% a CRe(RTLERNbinhtHESE 4 OA REPY bS] &*)‘%&1 the
of formulal-e, wherein R5 is selected fromthe group

@@nd;b@i inile ErctnRbeforRItbe starda pol}mrmatlon @Qt)on ialthyfeactor.

ATt s AEHBRLI Y oY ARRYIY it sppppisine e

agaps.ofal kyl, al kenyl, aryI cycl oal kyl,

cycl oal k IaIkyI heterocgﬁlyl and heterocyclylalkyl
may beakissing atssed ded keacior Jkle(pr Qoiles]readions gnavhich a

ntion provi des conmpounds
3¥Fﬁ%rnupéﬁfgéggﬂﬁgﬁgﬁﬁ%ﬁgﬁ¥ghan al kyl substituted by

at | east one | abeling group, such as a fluorescent, a
bi ol um nescent, a chemi | um nescent, a colorinetric and
a radioactive | abeling group. A fluorescent |abeling
group can be sel ected from bddi py, dansyl,

fl uorescein, rhodam ne, Texas red, cyanine dyes,
pyrene, coumarins, Cascade Blue(tn), Pacific Bl ue,
Nhrlna Blue O egon G een,

~ o~ . o ~ T LY I 7 P~ APFS1 \ L I




al kenyl, aryl, cycloal kyl, cycl oal kyl al kyl
het erocyclyl, and heterocyclyl al kyl; wherein each

wa@bdoenyis3o aryl , cycloal kyl, cycl oal kyl al kyl, PCT/US2006/032621

het erocycl yl, and heterocyclyl al kyl may be substituted
or unsubstituted; n is as defined in conpounds of
formula | -a; and enantioners, diastereoners,

taut omers, pharnmaceutically acceptable salts

hydr a S r

o1e1] T aRk o SO R CRCLHED ihRHER o the
p@ﬁﬂﬂd@xiconpounds of formul a |-j wher ei n R and R’

dent | l.ect ed t h ti
| TRt SR A S5

Zé;ilé‘lt(orl Siep %a? %a!ﬁ%e’ ?er%ngggéh%&é%muéy %feau'\)étlally
@Eﬁpﬁiﬁ@l andy(b) a&lﬂpfrmﬁetmmcallyam perfosm@ withair 43d nhoistamnpresent
I th

G Teadon (Pl PfEn W P ol VR b OOt . b

brfb laal R o)

oo ko iyl &) IS B16 8o
acto tperforgpgnee of th q\mrF@yexan{pm 8Borhe emhgdlhmnts

d

SRR S, ARSI L30 LM 55 FORE o

ﬂl@lﬂéct dﬁeﬂwMg bicregeton p0 aritis s XA (g aagéghndwalfmﬁﬁnpm%) in

ag'(onbnfgl ‘P{f;ﬂ“ t]?NgP%tlgpk W%IFI we%lga@,:gxmtgc:% theargagior, can

ﬁghméﬁhtly alltrﬁn‘f&@mcﬂﬁtmlﬁtyk 36|f t Q' ?lyﬁﬁéﬁkﬁﬁhk Y¥dacti gx{ ysulbsequently

eterocycd¥ het er ocycl yl al k enyl
9|reac(Qredugmg t)larrydctlhnts ingiatl stage or stages (before the

%E%(?(I{ l%ag 9 r?i’ n%"l“‘g‘% é’aT &ng %et%%yg{de?qy@)& y]n some

Iambedhmbytts pf@lo&&ﬂng ialdeesihncevitd ANé inveh§d:E [soac)c@ﬁ%’)hsheg by
égetero- Jarylthio may be substituted or unsubstitute

ViRg agle PEstng s¢9dohed e 1greion 16 opns ﬂtenng)mhmm@ 49F (or a

ORI R b mbitnen Wit e By 1Y g bofore
thieestazt 0fae1acdt7maﬂ1mp|on reacttbn ircthelreldeyl , and heter ocycl yl
BBX be sub t|t q@ unsubstituted; wherein p is
%° Ji aodtags o 7em§° megs, fit yRRLiN jssa apethod e?mznsmg] dhe
ﬂoners di astereoners, tautoners,
pharnaceutlcally acceptable sal ts, hydrates sol vat es,
conpl 3 exhearaisqsd dedris g@sertten elafeact{)ﬂde&ﬂf,] a beedcdsdt @imaining in

t he. [ese . nyenti on prov onpounds
EABgE B, o RICWRERS Tihes AlER eefuba R"ﬁ@ e ieacr 10),
Bﬁﬂmgt & bohfiguityt B@dl%fl\l@ twccég)wst %&%fﬁ&udﬂ ohaé @9€9nd - Low

-NH2, - NO2
mszmt‘ﬁfztlff thoaRipr; andS(=0) G - C dal kyl, -S- G- Qal kyl,

m)OrSé h @)) af yﬁstgﬂj gi) ppr Soeny Ef:ha %o]ggleggatlogrea%%g P%ME € reactor, »

wo4ses, TRpicaly, Hlmnd@v/él,sttmm drefdredefit (Wit BE8add bed) i BRIreactor
resent i nvent.ion provi des compounds

nbodlnea;

‘f“%%‘?ﬁt{] TFYI?éca theaneistere andsair areremovaddiem Hee tgaeiop(e.g.,
P Pérf j

S PG a g of pltiire ShEmEhT N sep it bRt ) 10
HIGRW thawgactoy/for perforpense bthetretotidn.or  unsubstituted. In
some cases, mis 1, and R18 is Ph, C(=0)0Me, C(=0 OH,
aninoalkyl, NH2, NHOH, or NHCbz. In other cases, mis

O and Rsis G-C4 alkyl, such as Me, Et, propyl, and
butyl. In yet other cases, mis 2, and Ris

pyrrolidine, piperidine, piperazine, or norpholine. In
some enbodi nents, mis 3, 4, 5 5, 7, or 8 and Ri8 is
a fluorescent |abeling group sel ectedfrom bodi py,
dansyl, fluorescein, rhodam™ne, Texas red, cyanine

dyes, pyrene, coumarins, Cascade Blue(tm, Pacific

Bl ue, Marina Blue, Oegon G een,

4 , 6-Di anldlno 2 phenyllndole (DAPI) |ndopyra dyes,
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present invention have excellent inpact strength. In

accordance with the present invention, the two
woreaoalosaene conpounds are sel ected such that PEEUS2006/032621

pol ymers produced therefromhave two distinctly

di fferent nol ecul ar wei ghts. One of the netall ocenes,

typically a tightly bridged netall ocene containing a

substi t uent that i ncludes a term nal ol efl n, produces

a high m)Ie onen Anot h

ot T B anathe, flaatiot IpbedibFlS: B iieaon dbaansihed eeasping
kife PYs@FF esponsi ve to hydrogen than the first

net al'l ocene, produces a | ow nol ecul ar wei ght conponent
of théa)r losilmg Aceed diedg and ether aswémul@f aldﬂléle r€eém or a

inv at t 03|t| s a first

%Iéﬂ%agénﬁt%@owémgé)é’% P{%t e conpound,
an aCUb)VaEHe@ ktep w@ppéﬁfomﬂﬁgia payﬁleﬁ@dtmlramtmmﬂféqmmd
The first netall ocene conpound has the fornula:

orsst - Mk ypigiatly efin apdanpisture @mféﬁf‘élﬁ {widh gineed bedidn he re@f:tor
fd{le? gtt@% ga)b% c&hg t&é kﬁ% %.E}X 811%919 rd rovAd fofr iRl rélefor I(]e ..,

con gi'ng group conpri si

byeedbaningendethg or Ihmgilng (o¥ddatiamdafteX)ep (ahbuichatodelstep (b) to
atomis carbo ilicon. Aflrst substi tuent of the

HTPaLss Pf@@@a'}mﬁ‘a @n"@r"&?ﬁf TeaCtion- al i phatic or

iﬁ)@(ﬂat 16 JIQUR RMERE] EMBMIhehR, BRAA i2Ra8&1 i%%‘re%t%mio in
second substituent of the disubstituted bridging

grotpni 6.9, satwowded. okltamsivelys thee@Aalsilpdedi iotogreactpr 10 in

av1 ng 3 t about 10 .carbon_at ons. i H..or. .an
{1t S e, 2y R A RN Dt R sl iR or ac
Géé&) o sbl{dXdnd hindependeriuldy B snie babbditenand Wiich 3 GA is

. The first substituent ofthe di substltut ed
@Fﬁf—@@%m@q eaptord{) (preansthen yeactsy) imeachgrdancerwitls thegpwention in

SHRS e 4 ety SRR eboR b dRBR, S QL R oP S
Sthieby aveiphe b thefshirheinprefeand embudinicnos or 1008-3006 by weight of
|| b i nati th f. Th
S Hoard BeeRe GO has ¢ he. for ml a: wher o1 n R2
éﬁmh' Or'Ts QT@ de'ﬁ%efys oER I EN 210 aCHlidr (. 2)r@actorpm)c'élnd

3, or H X5 and X6 independently are a
hambmtloamxﬁ the dnrys C& woth #ieedrogoindthegreador, Hhe dgn €A can be

EheBinA PRty siaBt BRE Bl o el EAION Biprover

MRdnelda8EE Rfto GREPQICEH. MBNerBfivel ) the T tand fId i@pRREtItan be
10:1. According to other aspects of the present

ispauentialin loadpd 1t tthe) regptop.raadf then mixed togeder (radasixsd urith a

951 SERICATE Ak B ETHOUIG Tl L0020 Bty
tlcbmleri ristoethe remntTthmder fdw (pr(qfertﬁé%eoﬂ the St)mbmed CA and
tal | ocene conPOFILKJlnd to he second tal |l ocen

W&V OBVe SIIWGQSB g efHagas (ﬁ g.ptoqpre the reactor
QEPDQRCHTE, férdet%nﬁﬁl@@ Qh‘ﬁgnttb?g% i I-%% %ﬁﬁstm ﬁ}z ‘?yggt:ratloniz)z2
i nvention nay have t fornul a: (r In
i[8048In allm fipécai @ng]odumdhsa\a spcifico amauntoof G tis @ra:hxadmh into
at ons. S ms'nsta e S _an | . gr.oup,. a
SRS 15RO TR o b Sk A5 ogheqpactRiog e eactor.
ITA QJ@H&Y&! etdb&HeniCHOhE id\@ntich, ANCANG Tpr&$86d i rédtfor 10 (or
present invention, a catalyst composition conprises an
gnother repttetdnang ofpoumbier efidiffieretri ajgeidchding iyoc ene

compouteeRt f el AR B s BR A B A AR

tdecombinbh it PfibeaRgraeHal | ocene conpound is: a
conbi nation therof. Accordi ng to this and ot her

aspects of the present invention, the activatorsupport
may be fluorided alum na, cHRori ded al um na, brom ded
alum na, sulfated alum na, fluorided silica-alum na,
chlorided silica-alum na, brom ded silica-al um na,

sul fated silica-alumna, fluorided silica-zirconia,




m xture being used to forma "postcontacted" or second

m xture of catalyst conponents that are contacted for
w@2®e0s7sa peri od of time. Typically, the precoPCHUS®A6/032621

m xture describes a m xture of netall ocene conpound

(or compounds), ol efin nononer, and organoal um num

conpound (or conpounds), before this mxture is

contacted with the activator-support and opti onal

addi G, 000 SRMAACATWAN o MRAHEToad il D Picka BhiAGPhe

descri bes conponents that are uséd to contact each

ddi@t, but prior to contacting the conponents in the

second, postcontacted m.xtuyre. Accordi.ngly, .this

" PventireieRss abe S g e PRt crafifa hlieistees ater

ﬁﬁg{ﬁgmn sed to prepare the precontacted m xture and
t “conmponent after the m xture has been prepared.

For dxrtoghiction af der didrdjrectly i shedkesé begviaohtubetlogated within

i,pl th t act | ym
R i gl T
pikefi RiaGROsERord 6f bavlst ﬁ%@bl@ dulies & 0Mypirtily,ensdtalosfecight
different chem cal conpoun formnul ati on, cture

; or str
fuppeit tubes §iveuldhexterst o thedvall of ef@ﬁwéllﬂdwué the quglet end of
Sk 2 0 %g&f BEOHACLRA o%rﬁ?(foﬂf §f tu‘b% § NeSh6@A8n Fi®); and
precontacted organoal um’num conpound or conponent is
descrinteducisnadripy ICA (thatdmas beeppead ¢ighetintac o nptal edntainer)
that was used to re; re the precontacted m xture.
i he ZacPr UPIRg PrESSHRL %d%‘ir%%fﬂt acted" mxture is used

64f! NTHE @@%%—io@&e@i&@ QQRALteY Mt decSrd@hceCRitR It Invention can
conponents that are contacted for a second period of
havemny aouiposidor presidedifbattit will inkireye ¢antinHisy of a polymerization
"precontacted, or first. m xtur . t
RSB Bt n o [ AP Bl TR FRTRRAIPHAE: of
heRiegdiohY(befohe thceraatti@o i amingd®dincliditioub e réducitgetheeting
herein to describe the m xture of the netall ogﬁne .
ewhfwling, Fxpepiey eiondmmsvitabli A BRI ERRTEYHY Sl rdyrighaot
?Elgmeﬁ%tio%' tr&i%a fid 50! chﬁﬁédj Gn fdﬂ(gJé%fegré&@HC%.aCtPaﬂ&ts
precontacted m xture of a portion of these _
6@8PO0RN, 66048 15) 6c005,%8ddltd 6,380,43@nBppierllys adddidsinotocatalytic

gg%ig tcg%htgl:gg e:@ S% Egtg]tyg Cég 8?@%&%%&90&& 3 agiolvxy imﬁrlg%‘er) before

BP & BRIBGARCHTEX 1iib Bnd Radrfte chemi cal | y-treated solid
oxl de, and, optionally, may include an organoal um num

o5 o U Aikatiples s 1GA thati p4rf g employecbim differcat gahedimgenisrmiihe

conpound used o .prepare the.precont Xt ur

GRERRD s RET ah R SRk B! FRPE RabAd, Matleb T 08 (an
QR FIaRA Adayyldirhine gudiBblORbMEETda B eoial rEhtmitse Cd, Basel,
prepare the postcontacted m xture and that conponent

Switaerland) anfl cethosylatgsmplebstltsy epar ed. The term

"met.al | 0 20, ' ' i
B T S S AL 6,2 BTSSR i
Wi @8ighon Bl usntihhiey neditiveo (@Aaes imfudehiny monentor oh- ar dri-

bi s(h5-cycl opent adi enyl -type |jga conpo ,

D e R B i G PERAR g Frements
%ﬁgﬁ nhadse @%tlura{tétﬁ ARl sturadid enphatlci ammstiic & @Rl cyclic
I't'gands, and the like, 1 ncluding partially saturated
aertouiist htidisetts ddero e saskoroiate ghish Basprefgblytfrat s o 24

Possi bl e substituents on these.l|gands.,include

BT HED b G fn aronilrs SR Lande Pliflae coproate
d&fhuy@deMes (LkiRyeRetatd) éd@?ﬂatb,n‘ﬁ@p‘tﬁmdﬂé} FAaEROhAES undecanoate,
partially saturated |igands such as tetrahydroi ndenyl,
todtatahydtoatd, ugrebnigite, orEsper ofatgirany | stegsalie i arachate and
saturated indenyl, partially saturated fluorenyl,
substituted partially saturated indenyl, substituted
partially saturated fluorena and the like. In sone
contexts, the netallocene is referred to sinply as the
"catalyst", in nmuch the sanme way the term "cocatal yst"
Is used herein to refer to the organoal um num

o o o, o s - r Y Y 1



Is used wth an activator-support and an

or ganoal um num conpound to form pol yol efi ns having an
wez@essse bal ance of stiffness and sl ow cr ackp@r/ostone/032621

resi stance. Catal yst conpositions including various

conbi nations of these netall ocenes including, but not

limted to, at |east one first netal |l ocene conpound,

at | east one second netal | ocene conpound, and any

t&@&'é&h&&&' @Yl fgle@%rf%é Bl gﬁ&?tidcﬂ ﬁl%ﬁldQ?E A ACENAR the Periodic

mpound, than one second netall ocene conpound
’]émbla d Elemcmtntse]wpﬂedtfmin e groip of A.eMig] €a, Stuin AgrY, Bse/n,

r support and nore than one
@i&{g%%‘ Qﬁﬁcgﬁ%ﬂg % also contenplated. 1. The
bRl | 05858150 TRAMNGSS tiak nliyerdduitibleNBE abd RCARBrdance with
Conpound Accordin C? to one aspect of the present

thenimentiom as (s friclule thesardpsesented donibsugrterad famnea M(Q)x
| | th
Bt eFER 55 TARUAE SO Slfrsaf ah T M Ftigide Yha

Adtindeeseyiks, p(réfgl)ablysfrf)ﬂnL@fo%pslll to (8hyl 18ntd 16XPrefaably Groups 2
connect ed %Hg di substituted bri dql ng rQup conprj sing
e 3apthineshersterady suewp (31)Q sniht %omﬂemrprt% ydroxy,
C
AN 3T AR iy Qibéab%a%%%ﬂfi%?é%* T B g e
ahypdratdrbylgradispl haxing drdm @ntdl 100 catbout atdBs,cprelavablyt b e ;50
a,5ecQ nd sulstituent of .the di ti.tuted bri.d
G5 005k 5 ARoR e TR St i B Gog D dp 4 and
th@VAGf kAT 3s EgualROME vARNEASIARONRED T a Frbfdrfeddntod@ent
al kyl group having from1 to about 4 carbon atons;

qbthy abeiee foxmypla, iydis peniaéager froar & ta Snarefareblyahdo Qi efpecially
AC one aspect of the present
\?kr‘]e\fgm }Soan ouﬁeﬁ%fl%tg]t substituent of the disubstituted

[bes3pgi Non-ginttife kRymples pienif therabawt Mytmuld hl&lﬁdmh)ytﬁocarbyl
substituent of the disubstituted brj dg % ar oup
Ricals Paving rip 470 carhep atmehat include alliyh agRq atomasie lphatw

RE, nglﬁlrat%a(%} 1AM ufatl ﬁ?]hﬁéfcal?ﬁyltrg 51@”%‘09 rexgﬂrﬂ%fe?@@@ﬁn be a

ccording to yet another aspect of ‘the present
hydvcmarbyb rladlcdidla]mngsgremer dhanogreermal o onarebni stomns (wreferably

| | he f ; 1) (. .
B35 fhencts N G eo kel 18 bob stk Baving
frYdQmEh 00 @hirbbh u@i@%ﬁfe&m&)ﬁmﬁ 19 ka1 e4¥pdr atorik). and

(X2) are connec a disubstituted bridging group
[@Qﬁ'ﬁ)r | Nondingties gxamnples afl&vin e sbeve foxmplagingludxene or more,

V%(prb Sftg% t%@%{%}]' é)% ogl%lmﬁ% tg?(%],lpb galsﬁaélz}ylr §%cloalky1 aryl,

éllaé‘@g) I a@&g@m aignlallaatyl a)roalkjala@ﬂcaallégzlsgagw mryiaﬂ/amg fafl«yﬁmmi;e

t o about carpbon ato , a secon sSu stltuent of the

vkenpas i allod sehosphige; ﬁgcsogﬁw&tﬁymgs frgms b1ta 34 earbgp atoms. The

yzﬁ@é At &%ta%'n&&g hadupPm {0 A bRchEL B %vérpsﬁﬁaa&ecﬁ For
on atons s an al y gfoup having from1

elctam;ﬂe 4 carteom inowgasic gfo®) suahds § Xdljde, mdé;bemdldmsplyatar e

and to,one pect
B4 e B el ety bRl SHIE D miab i R Touse
N gUBR Tt McBrliaREd GEiNEheOmMQURITIBY BE aRRGRMM Sdrb&BAMNY! - For
Accordi ng to another aspect of the present invention,
etnpledbean baleeiafiibataluhintemgne,udis and dristeaatesd gﬂuxgmum

t h
B BYsP Snd PL N B on R oS s s
¢t b EEHASHL e COO)SAL Nt b e 8- %ﬁ@&l@ﬂeﬂ:@ed melting point
accordance with the present invention include, but are

horO)i (EHE hhs a8P Vo mbidraOthnan Hdwmsum Abgtegrash {preferred
exanpl es of netall ocene conpounds that may be suitable
for use as the first net aIIPcene conpound in

accordance with the present 4 nvention incl ude, but are
not limted to:or any conbination thereof. (b) The
Second Met al | ocene Conpound The second netal | ocene
conpound used |n accordance W|th the present |nvent| on

s o o o




net al |l ocene in the absence of cocatal ysts, it is not
necessary to elimnate cocatal ysts fromthe catal yst
W@ wpo3issd on. The activation function of the PCT/US2006/032621
activator-support is evident in the enhanced activity
of catalyst conposition as a whole, as conpared to a
catal yst conposition containing the correspondi ng
untreated solid oxide. However, it is believed that
t chem,callbys tre N Xi ge ¢ f unctij .
néegﬁlg/ RO8¢ ?ﬁ‘eSv(é)n c|{rn ﬁg@}%g‘g e(?l(gg o‘g?agég?zg gﬂ o%?%%‘%ﬁ rrf(;h °
SERFEN (Préfierradl ure i mired 558C)yanobor on conpounds, or

ioni zing ionic compounds. The chem cally-treated solj
2Pkt Gapepl UL EHTE Ot COFIGYAT det Ssetel e
' r OfsnYY infih Sihrafe #28N Chémpt
B e R A
Aluniisurh Stéaeated18hand Crempiornt luofinurh Steaite & Ao Xpokk Grpdey all
an_el ectron-w t hdraw negié?co nen{]. atl%gjtegsts or enhances
avaidable fram (rostPteh GORRrAHeD. HHYET P A4t or - suppor t

(5057 DI £Sr LEME apSlicaBbmis laeshrBytiité ¥ndtdladaltl Emplypedad bYCA in
greater than tﬂ_e Lewi s or Brnsted acid strength than
dcherdamcer withefe sovéntionxiader mslting,goiné tiramabputs 3 Sofe about

e Todians i BT 106 ER Mo ATT O T s HHLEROR e

@@{bcgd'yld%e efetdl h;lalt chia 'b}féalalsya- CA_eiata&d%ﬁmbelu\mﬂn dat Imgfergain id an
oxi dée materials . is by conparin e po ri zation, ..

demitom Sttt hevis erbsliea PAry T0iiEs BB P GRIBABOtn iy C o
aa)%!u%ﬁ:‘g;. ax‘li‘cﬁiztg}%:z{l%gﬁl:iéagﬁﬁﬁ, gﬁ%}”ﬁ&eﬁm’c@ﬁ{e{a‘i’ sdif §apleseds sy d A

oxi de I nv generally from an
hasarmgelting poink gréatex ithe thenilpgeazatiohdempeshtyprehinghe reactor.
orosity that exhibits Lew s idic.or Br ct di
Bty bbertrenls phouRrad SEeiCafl pit PEABBL kL hSe =
ahtheG Lk i@ dadcs YRR MiventiyR ikdbdeytitafium stearates,
el ectron-w t hdrawi ng anion, to form an ,
B t Stecattes, - salpipoy stearatesoZiicn gtepigtasn dOEgp stcaragy apf estrontium
g[r esent invention, the solid oxide used to prepare the
RERCEal | y-treated solid oxide may have a pore vol une
@OSRt efn tdae ahbodinnts oftlge iMentoni agattmxglats meatal salt is
aspect of the present_inyention, the s Idi.d oXi d% r}avy.th
perpbingd GF Bss/8 LipRNtIGHIER ALY hid D pSTPadyd gntg & rgactor) with an
é%?s%%: fint Qi B8 23 Defe 2P eelfble! REnRT LS 990/2 zinc additive,

I nven sol1d oxide may have a pore vol une
gbeatlef etHoaylatddotearyl a@incingl zide goardiener Anerddt $Y3, a blend

t of h o [ { i i
b oot Atehr sy Ao neaiendoetisesls Said TehBYn-+
hgdroﬁ@%r&i&%é@e.ygbthatﬁ_@wﬂsewm RECHOMB bldids preesafitble from

I hventi‘on, the solid oxide nay have a surface area of
Cronp@ndbuperationof Meapbist TOOES®E/ g. According to still

her, aspect, o : togl [ : [
0Rhic T SREe 3o IOF BSRE LA QBRI BN ) (e 2
aRukyeR0mstal git) Thérycloaniaad thep-jire-added irs o kéadton>n decondance
conprise a solid_inorgapni c oxide conprisi n% oxglrg.en. andf
atith aaelessont embedigintssel &g ayepfigmier guproyingacofinuyy ot a
@ulgje uéit o?eﬁn#%lﬁéﬁza@ign rovessift fcheg[%re @bt 4 ERaIDQTLRPbSition
tasig, or conprising oxggen and | east one el enent
sedledihg ta foaaipst kesttmnfehmniadeipported thiubiyd & gaide metallocene-type
(See: Haw ey' s Condensed. m cal . Di.ctignar 1.1t e
Ay BYRHETOR 16 Col SO PRHCOUE T b e £ SROW PP siice
Gailddis it iNiSsan Achendibsl BAGRABN Moko, Apaaneederosil colloidal
I'norganic Chemstry, 6th Ed., WIey-Interscience,
5989) avdiablecftamPegussah er pmwherasnlloidak sidiea)ra§thed gipamples of a
oxygen and at | east one el enent selected fromAl, B,
Be, Bi, Cd, Co, C, Cu, Fe, G, La, M, My, N, Sb,
Si, Sn, Sr, Th, Ti, VW P, ¥, zn or Zr. Suitable
exanpl es of solid oxide materials or conmpounds that
can be used to formthe chenmically-treated solid oxide
i nclude, but are not limted to, Al20, B2q 3, BeQ
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m xture of oxide conpound, el ectron-w thdraw ng anion,
and the netal ion is typically cal cined.
Wa\Rdo20sm89 vel y, a solid oxide material, an PCT/US2006/032621
el ectron-w t hdrawi ng ani on source, and the netal salt
or netal -containing conmpound are contacted and
cal cined simultaneously. Various processes may be used
to formthe chenmcally-treated solid oxide. The
he ]
Pl er ol b Redil oL A 08 FRNSRIR A 8@102&3%5%15%&6 2
caabdsmhvmea,sd fromeCabodcd fummedvwilidada ayloily amdalamisour ce.

is not reguired that the solid, oxide, co un
(RIIC, TP BrakEle dtft AUange TR CORE BRI G
ag&itrﬁé‘éhrc% gzb‘lﬁ??omér BRLGARERS tof E}Equ’v‘&{tldi‘i’?}{s ReafiRldfic @@Qm of any

urirng or a ter the solid oxid conpoun
of athe atgzpesd desictihed he @SePatenh M%Wa\msngd dbnen 2s &@ﬂbe As

The, s xj,de c may..be .cal ci.ned or
aiegiinghS. baFrCRIPAE el RbRuC Bl df il Granmicssarapound
BitainiRd B oS BRE bledtréAth B&broB®ne FPhOGR/Aps MV] Vla%d/or VI and
i nvention have been reported. For exanple, such

avhydrocrsbyr moirsx.c r Npediniiing esimpgs ohttymieal heerpgtpmszinclude

Bicicoreln. G gibongnd aghor eritofegid fed oo
OnbAB al st @rCictiob hytitoghn iabn attachedrtattke hbigraagfrer dnceme
eﬁ@éﬁfﬂtgn%?ﬁfgﬁﬁbf@ W t@@n‘f ogxPY e &R gl weight
s‘ﬁ it a‘!o agcﬁgblﬁ %Igﬁatl ' Hﬁirbéaﬂ%ﬂ RoRknts€38dh @8€for

ect ron- ravm ng typically an
ahmptereocyolm mhﬁhaiw mgrcmnatmmydmspaxben, fou exanaple telhenesol i d

oxi de ter| al nal che reated
e PR b AR St PR e TR AY B e
Wi @ém@ embalitidae: S theBivahtidnaE egadeattd by the formula, RmXR
chem cally-treated solid oxide. According to anothe

\alsqse R ©f at h@nghe@s @htstramhé rAbpisn hydiesardyl jgow oy eSubstltuted

R 00, 5L AR BB SR 2 i

&l}l #168p @a@hdd% - CHOHDH, edls\Mtﬂéhstdilﬁ:heteroatom (an O, N, P or
el ectron-w t hdrawi ng conponent, {)l cally a salt or an

Sietomn orfa eamlanatian Bareal): sndreinisagh At e forma hitonq st charge.
ﬁﬁ% r1 enél}]lggit %ﬂnahﬁrlése Qr the ﬁ)‘ﬁolvx)éﬂ% rﬁeﬁ&ag %Jtrhétﬂﬁas wgh l% belng a

one conpoun 0 anot

hydtecarbl ugtoup atd: ORINH, RBNHC CRC{OH) & ") & CAH)a R")oNH,

EROb o RN RAGR BRS»n Rl BT DIR O BCEH. a0d
Rﬁi(‘}zﬁ—ﬁeq“hee@@orﬁg&drﬂs QXdIGE AGneY 1860t Hﬂl@ﬁ(‘ils thiols, silanols,

(chem cal freated solid oxi de) may thus be produce
ﬂ)yxlsapcpiyol@egsadszrmrdssandgﬂheﬁ) cont act i ng a solid oxide

B3I oo OlnsniniesoF anietr foed ket %' GOBOH Bhs in

Qc%loﬁiaﬁbeﬂﬁqth RembidhfdodFhetits bfahé tveRidn dre@xpebied by thélormula
activator-support, According to another aspect of the

showaeintFig rk ethoroR, istdragsn ora bsangbedhen proferably 3 sispisht chain
d

e

ad e bmﬁ@@eumlasmi br cnfaiirt ariotledr Gieteraatorh (& gr é)M\Ij @ carsi)o n

source conmpound to forma, first m xture; cal ci ni

foRes] £ | Qikernexamples ob apfisiaticcageatse thik icare ber WEPY?H 2% in

% @H&@%@%gnk'bﬁh%ﬂ eRESk the fifentdd bdTe& Bi’ésééabgtﬁé%}ﬁﬁla
r onw raw ng ani on source compoun rma

stevandn rAixt 6rfor ahgdebyy cehzimhg glityheesep nthing, xvbere Rbis

formthe solid oxide activatorsupport. According to

yet anot her aspect of the present invention, the

chem cal | ytreated solid oxi e is produced or forned by

contacting the solid oxide with the

el ectron-w t hdrawi ng ani on source conpound, where the

SO|Id OXIde conpound |s caIC|ned before during, or



1.0 cc/g. Further, the silica-alum na may have a

surface area greater than about 100 m/g. According to
wop@7aspect of this invention, the surface areRCTH§200€032621

greater than about 250 n2/g, and according to another

aspect of this invention, the surface area may be

greater than about 350 n2/g. The silica-alum na used

with the present invention typically has an al um na

1A RAtorf § UReALOH branch& @H@y tgr&ii%f AeaP1did180t @rieatoms
aspect of this invention, na content of the

(pidférably great¢mrihamay chdoh rammsabmsﬂtR canobead bydrozpErovprgch a

nother aspect,. of th| in
GOt ik o R R RE R e th 1 s R BB A3
{80651 0 @ﬂ&k‘tex&%@e@dﬂmﬂﬁtaw apehig hhat é‘ﬁf)Bé Gnfifoyed 3ECAs in
anot her aspect of this invention, the solid oxide
aeePdamrENWit ﬁﬁym@cﬁmd@@ﬂﬁﬁ Qi DNERRA e URfeERATY FFpnonium

r

ERLALS Sl B, BACIREY oERECE plophites THHER ips, elifxylated
ahines arai ﬂ'diyetheﬂ cfcampmhndm hnecbtheriwtmnpmﬂmifiaaéﬂamagmtﬂhm
a solj de component h as al na or

L ppp ys s T popTRaicg Yt foge £ rdipals of dhp jigvention.

Q%ﬁétéifbah%éﬁts %H@m%}éhf&t B0l ARoFB%cdSvitH eRd Bl chtibd REA be
I on“such that the cal cined sul fated oxide

mﬁpﬂc@bsdtmlvnépabthemw d| ng to one aspect of the

t he SY t.ed sol.id i de GR

o WGl T A b0 R R E 16 f EnE P EpRED n
aicamhﬂ@ ingthf lenBfeMiom dNeOSEaDHréVREsets (4. Fuge aabmn@mysver
treated with a sulfate source, for exa
Priohes @cbtatis, casyover prebesd ican be u@fﬁdstelm%nl@rélacf Pre§fa¥9ﬁ Oééhe CA

u S fqr b r

BRR AR AL Bas by R RGRRSe TSR SRR Rhsor the
sprtdtoncanaletcainirie wheth@tresre GAnshwtuldcbe Iolaéedjmm thedeactor.

concentration of the sul fating. agent has b en a

BT aniTooHGaAPEH O eh (A FRTAHES BUp A3 nde CrimhegA
Eo%e ﬂr@&n?ﬁlethte Qeatctb"reﬁ aRhRAR284:F QBRLiFe &e&a%@gmfofta Redd bed
volatility and | ow surface tension. According to one
ais@pmsemsﬁn thieirsactery enemneof, the fdlommmgmangest 2sppm ewmgiﬁ to 3%

) SEn e e St e b APPY pBG: oE REE Bkl Ris BR fe0
ARAUbr Hof: p@fér&bl?ﬂ()\/\pprﬁ hé 190Ippeh, Q%Irﬁkﬁs’t phefeabli 19 pp@ to 50

anot her aspect of this invention, the anount of
Empﬁﬁﬂ@ﬂﬁﬁn present before caIC|n|ng may be from about

B 08 R0 B e e i

aﬁmﬂdvﬂgnﬁwmﬂydﬂhyla@iréfaetoraspect of this invention,
fromabout_5 parts hy weight to abqut 30 parts by,
WBFhe F1 7 dt B PRI dnioRt SeEBOPRanEY By ahhgh AuLlied bed
Peébfé? Haees Weibiodiad il Sch@anlasath & bRl Ifthe g, 2

the solid oxide before cal cining. Once inpregnated
viattor duab faatindrieal striaight)estction betwmy itsebeltdne cbnldyan@inys top

ho th t to | ted t
SRt Srrbiog A en Sl 5 EEnERS PNt Hise-
BRARsuMAca 88T thBMdYndHrY ibBEveed Méhnt fisd ifeoriabidiontakithih the
I's also possible to initiate the calcining step

rendiodi(ahaveydenseplasdi sHfagd SBhach densaphasst meferieh 86 within the

BLEREHh (hOVEIE Hon G NBL A HARAL, BRIPL], 368 e 59)

[efgr e cB ay Avaireplifodds cﬁobﬁkecﬁaﬂzﬂ ieenof @ﬁomslc Handed bed
with |ar pi cal | onnucIear hi ghly char ged

sl Wit fe:me'rlaﬁ%e Apdarcedn agpRaes eith He ipyention.
but are not limted to, Keggln i ons which can have
charges such as 7+, various folyoxonetallates, and

other large ions. Thus, the'termpillaring refers to a
si npl e exchange reaction in which the exchangeabl e
cations of a clay material are replaced with |arge,
hlghly charged |ons such as Keggln |ons These

o s o o,




Further, nore than one organoal um num conpound may be
used in either the precontacting or the postcontacting
WG e@p/0378ken an or ganoal um num conpound i s addeRICT/IS2006/032621
mul ti ple steps, the anobunts of organoal um num conpound
di scl osed herein include the total anmount of
or ganoal um num conpound used in both the precontacted
and postcontacted m xtures, and any additi onal
me%g.%éaeaop HR £ QYRRURAL fsqqﬁgﬂt)ts@cﬁ&ﬁba%mg b&@dth @Ad and
reactor. Therefore, total amounts of organoal um num
itscopeestids, ande dstsiblios ptity B withineths swfighiwectien. Zhediagleter
r ganpal. um num conpoun r nore.than one .
g BT GHCOREON T (S tFossstion ¥ ErRREifp i lismeter of
A SR IR BRorCRE ARl 1S bectiog dITtRS B, 3i rRN@6H isQRapedr difRfently
rovides a catal yst conposition _conprising an_optional
than thertor spdionorfateastys 10 oAdigskd Ihepaiation I‘?g theoFig 3 reactor,
Lal umi " fers t ' .
IR e 588 e oo, ARERE1GTRAKE Buteral prosen
v?iﬁgﬁ rtgé @@&to@;(albtﬁw @dﬂl@élphzisg rﬂgnfaw%)s ad diarpieqﬂhaﬁeedxa;cerial 96
ornmed or otherw se provided. For exa e, a catal yst
igHp dhe reaster diantaeiveltee Rausisdibynthe SHP\H pskigRoplate 12, and
&&ﬁ@%@%YSt can be prepared in which alum noxane is
provi ded as the pol y(hydrocarbyl alum num oxide), or
[Doviwhi Bre alewtri deosribree dxgmptesv iofle dommetchal-scadabigratiomn (ofg.,

Dutotal-So0, bk RO BelnBetefd SreBis e cap be
PeBfodBed @ ¥ (AVEE AeRNBY bechl pHaT1GHAR X hERBdan@E with the invention.

or ganoal um noxanes. The other cat al%st conponents
Some such| rpaciioas suneesyr érl awpadiort ming theigaemeine of reagtor 10 of

tyur d o : ent

58, RS2 DB S 3Bl O P ns o
thatieveeoh,aingsof anstiqy of diffaent rehdtersas tora-htaded asd eptiomyly
be used. The catal yst copposjtion formed in tq??iépz5 .
fethHip apsiptkiocRifae: e eobynerEptio et ferordrise vgfh the
iflb{aﬂtioni. n the art including, but not limted to,

iftration. Alternatively, the catal yst composition
e} beli simodubedimentsp at dvatipadusngssiphasd Bnidizsd dredrreactor is

i t hout, being isol ated. The aluni f
R B Py AR e o VB DETERE it AR it
PREHSHOH dsi fORGKs. S tTheChAiRsd bed &d hiade @ SfA@Rymer granules.

structures, or mxtures of all three. Cyclic
Taiquit erogasaeuscisap suiermes phthernyimery monamarandyipeiegen tregther
] 0 | i y .

e SR rChan b 8GR Be e (RHRY Db GTRE RO cle

eRciEasseambyf theifuidinsdbed.oFor BrRempld] RO primmiyetnpnomer is

shown here al so constitutes the repeati unit in

¢thilens and the srenenomer 15 hexene; nEhg Hﬁlmsiﬁlq%&%%é%t%a P@éﬂeﬂe,
r i RIRh bR chfrddd! inffin BaHCH tiby hargets.

1&?2&?%% ?pfdo?no 1lto {Orcacrlgtg% gttgﬁlggung‘n% nis lglgoiﬁr%{%gaéges

Thorthildne cahoutrabe) incentwlled te mantpmss edndignttdiiidene partial

i nventign. Further, al um.noxanes. al sp, have cag

BT o] B o PR TRTEATGR Boermionh i AT d Taylene

1091e3ra@b. ATHRNEkx@nd & condlied o makithid)a tofifdof hexdab &itiylene

I'AI(3) is the nunber of three coordinate al um num

mobsgtino(The cencehigatinmmioé rallo gagedois coersttadaby @k pydime gas

t 4) is. th f .4 di nat e.

8% Stospth e, Sabf AV bt SR hE Bt s

Girdadloi AGoBH koY liqeidoetealy il infedt&d dirdckIfgato the fIfEALNRY using

alrg%; having from1 to 10 carbon_atons. Thus, _

BUnifdEitagansastaaiTiore Jis Saip yeadiasterbio) rapiataincd eQRSEANY proguptipn

this invention are represented generally by fornmulas

such as (RA-On, RRIRAI-OQNAIR, and the |iKke,

wherein the R group is typically a |inear or branched

C -C al kyl such as nethyl, ethyl, propyl, butyl,

pentyl, or hexyl, and n typically represents an

integer from1 to about 50. Exanples of alum noxane
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activate each of the netal |l ocene conmpounds present,

nor is it necessary that it activate the any of the
woreaoalomsaene conpounds to the same extent. ExaPi/e52006/032621

i oni zi ng ionic conmpounds include, but are not limted

to, the foll ow ng conpounds: tri(n-butyl)amonium

tetraki s(p-tolyl)borate, tri(n-butyl)- ammoni um

tetrakis(mtolyl)borate, tri(n-butyl)amoni um

hig! rﬁ{g S%@tm% %d@%wv)n ‘P?x?&epaﬁlélbi 1y Igglhﬂlﬁeﬂnfﬁod"ﬂﬁiﬁized

tetr tthyl phen borate, tri( utyl) -
smblyllthmcontlnuous flow of the make up feed and recycle gas through the
r aki s

rFarCi ieR ZBH% ym oS t;{!éﬂflelznltl&{o%s et hL}ioe}f[l)maGInéé ]vbl%cﬁly of 1-3 ft/sec is

us€d forddhidvie Rk adnld URE RBBBAKI opRit&t &.a total pressure of 300 psig. To
N, N-di net hyl ani | i ni um tetraki s(p-tolyl)borate,

mginal recomytanhrdacior dempasatiedi the demperpluymof e recycle gas is

I i n| m L8Lr
A AT PR ! § RS RofnSomy cpangey fy tho e ofhea
de@trafibn sud, ﬁr dienpéltlmbﬁimi@ﬁl ) e afleidized bed is maintained at a
N, N-di met hyl anj | 1 ni um

copsiapidieigh, by, witkdraving| aeertine ob 1o BidetA Tetsosaaebto the rate of
ft&;% cEF(ﬁSﬁBéh?dﬁ'léft% E]lglrdg%h él“rl]lﬁ p)r%duct is removed eml-ciontm ously via a

(‘penta orate, triphenylcarbeni"um
seety akivalves ahtpl 9 fiked ablyme chqmtmn,yWhaﬂlbns m1mnitaneous1y vented

te m.t ol yl. te,  fri yl benj .
tagh FS gt R0 i ey Rb MR Raent Ftalehie odsenbile
étQhé alking (Bnd re@ciks RYILRREFOHIdP VT ahE unreacted gases back to the
triphenyl carbeni um tetrakis[3,5-bis(trifluoronethyl
rpmgmw gqoéuctumgyrgedymd@n@gmeymamed hydrocarbons and treated
%% { g{' E Qt%?ﬁx?{/fll liﬁbor g{éﬁ%b&g&r f&t Geachil SR yalngr Ylce quantities of
&ﬁﬂﬁzﬁl@la&(mt ol yl )borate, t ropyl ium

tetrakis(2,4-di net hyl phenyl )borate, tropylium
BERY akis 6’@165 EIORITIPp HOTFYFIPDét ARceloadqco iy pecgrance with the

L e
differeak pm(cpm&ﬁ &d.g.u sxrloqnhe mydn)yb or aue phisetmocwﬁses) For example,

t K | .

Etr%%&%rsé %f @3’ L. repd s, casrated & Arhigs polyolefin
ﬁ&%«ﬁ&% byl d g&g@%ﬁﬁa{n%nﬂpr&e@t s RBgNT DeB@624RY means
hium'te ra i s( di met hyl phe )borate, Iithium
foetoparating rsoblo rateectors i Wel kaewak | él( PIRSTALEN| O FUSBHEADIS to
PR e R B RIAI RSOV oA RerifRh Hibdium can be

ora
thesHaalkdal{ nagltalte,dl bbofliftieed Sodithen continuous flow of the gaseous
tetrakis(2 di met hyl phenyl ) borate, sodi um
NERYTREKS %‘@311]5‘%‘1 met hyI phenyl ) borate, sodi um
af oL ass [
%Lt aﬁj %gfrﬁ%p% gttrsatﬁef)digﬂnt g%d;cﬁ‘yﬁ reaction is performed in a
teettpakias hph bean })Ibdozaleé in potcadaica nwitte theakivantiphol The) reaction

et P TR BRSS9 E b A LDeppass] U orized bed
kﬁ&tﬁ@ﬁﬁﬂe@f@n@ig’@kﬁﬂ POsRY |t9/1§9£181 SomPNe@2SekdHon zone and a

tetrafl uoro borate, tri(n-butyl)amoni um
scecalbﬂm(q@ltymb@lcplam aerien akte, reacrtw@molna tcympammbasﬂmf growing

t et raki
P PRIRBSIG irbh DT et el B i R el
paticek As{d3zcd-1li B Ichitinaes NbivadfUnt BaleBus mbhémBuind diluent to

ammoni um t et r aki s(pent af | uor ophenyl ) al uni nat e,

rmevaheat afjpolymerizatiomihretehdhke saptiorrare) Antionalky, spme of the
N, N-di met hyl ani | i nium tetraki s(mtolyl)alum nate,

N, Ndi met hyl ani | i ni um )

tetraki s(2, 4-di net hyl phenyl 5 al um nat e,

N, N-di net hyl ani I i ni um tetrakis(3

, 5-di et hyl phenyl )al um nate, N, N-di nethyl anilinium
tetrakis (pentafluorophenyl)al um nate,

.



Once the precontacted m xture of the netall ocene
conpound or conpounds, ol efin nononer, and
W@e@angmBunm num cocatal yst is contacted w th tPer/US2006/032621
activatorsupport, this conposition (further conprising
the activator-support) is ternmed the "postcontacted
m xture”. The postcontacted m xture optionally may be
allowed to remain in contact for a second period of
ré' latreﬁ %a?&sﬁlﬁg %Eac%leh' éérse& B ot Liglile thak tﬁfcﬁease
rrerl atl on process. ostc ntact times between
tlmf hem nemovadcapheityu o £ thendrdulating cdas \stream- \shmpmadm[myl to the
ranelnt out 0.1 hour taq about our
T OE 2| SRR Bbaberhor HBiore 8 Eonepsro
st S0 B8 6f Eﬁh@ﬂo& hgayPRSleS AR @&&ﬂnﬁﬂec%ﬁ Bimé e%%éﬁﬂ)’l\dake
I ncrease the productivity ‘of the polyner as conpared
meftgh@ogamnomeatwtbc ciconping gak sirearh ag atiagajgregpalrte the rate at
t.hout recont gstcontactin Howev 8l ewith i
b o BB RbRELE  Predbat 35 BPnRFishoisafRl: Mgt s
Wishdr@o iffoRd theTRActdP Shd et @mhRRititinXé fihe gmx)aﬁﬁlghﬁ@ém the
at a tenperature and for a ration sufficient to
raaqt@WSaargwiﬁ 455} mamtﬁﬁra@geﬁé@nt@&iy Peadynttele LaseQys Gepposition
x?x%}ﬁ{? L 364Hn @oﬁ%“fﬁh APgL feQ\%ng%H SfonSHRRAE ss%Hqg the
at a portron of the conponefits o e precorntacte
weocityr edusidnmobd Whesd entedsat padiclesr anéemnmvteéd The gas is
t hereon,  , Where heati n IS usggl t he postcon acl e

CHIGTE! e SEPRD aH R SHPBEL hoer cHBoesOpRaes ey of
eriZafbn RYRARVEY, ahfl 81th3088HIA40 B ERetRRYUhe.

95F. According to one aspect of this invention, the
[m7IS]ar Tl teactof tetrmrattmeanlf throfleid befl pm@smmanm&m@ 30°Cor

EPRUARE 00 REOTGRROS] LT CATPOUNL Y B LTO e

r@@d@@cﬁe rdnlire Ss iopyrarti @ the hﬂgﬁemérﬁpel’éﬂlht tha@ﬁs fdasibleOtaking
nmol es of the netall ocene conpounds conbined to the

igfognseentihe matrbapBRaERgT e roluheapedect pvithip sheaisaeior-

r I
’llhe\];%oqggené‘f@ﬂ tgljn g{ru?er altelteaétﬂgx {éﬂge?ag@% Sf;lgm%,l}j ?tlﬁ]below
the ‘mdlﬂlm en ésmmmg’u iahspecaintei ofettie tpolyrhe tor iga foaaled.m Thns) the
ound Fe from abo t 1:1 to abou eﬁ{tgll 100. These
YRR TR BN o pnq RRDPAPIERt & the BIcH e farpiesiwe of the

@ymeﬁmg,%dh&@lﬁ%g%&br anount of organoal um num
conmpound in both the precontacted m xture and the

[peFst coht atdamecmhmd@mnf@ Tomabion gt bk bﬁeraplprle@@dt ia @tcccngance
I s.used. t.he

FHE Dk it REten sy ek 8. Sl SelsTRART oyt festurry

- pUlRe e ateh §o Bk t NIsRirfB6 AferiZa€ith @E&ié&s denbfhllyQisadsrdésures
100, 000: 1, for exanple, fromabout 10:1 to about

in thomoge of femuk fqpd atrwﬂ@l@far@rﬁére@@fqateataad tepaphtes ipthe
I 1:
a3 BF 4505 17 R IR RS G $6T RO B & Bty
pulymeddation,s [Sﬁgfehsﬁ)ﬁ) of Belid)rgatiddtel pohyummercs fpmuidinnayigeid
fromabout 3togbout 1%1%1 for exanple, fromagl%t
Rolymerzagiey 11“39‘; MedNEE it W NgNMEY ?‘i‘dn nggggg%r{s otten
ﬁ}Eimc‘%m né(l@ 'vWEh cgﬂﬁp‘é’@egmdeﬁ atife Qﬁ%y%?ﬁgﬁ QhabdiiR! Eef is

cene conpound conbi ned

mtﬂnnvt&mdy sugpotituowsly teendvednfradootite teattdrowhbmuthe volatile
1:1,000, 000. Accordi t anot her a ct .of thi
TSRS e S5 BAROg oty ) SOl Had tSeu ot Ronghy e o
&;@ﬁmdoﬁcmec%@yndrﬂeomw Qubs &H@ 96 i ity MO polgHRARon

be from about 1:10 to about According to
m@dmm iamytitadly ansableane having fiogn 3 v @ nadbon atonise awdnghed alkane
ratio of the total noles of the netall ocene conpound
conbined to the activator-support may be from about
1: 20 to about 1:1000. Al umiffoxane conpounds are not
required to formthe catal yst conposition of the

present invention. Thus, the polynerization proceeds
|n t he absence of aI um noxanes. Accord| ngl Y, the

T o, . S Al ™~



not necessarily nean an inert material, as this term
is meant to include conpounds and conpositions that
wWOoreon 7081889 | but e to pol yneri zati on process. Exapi/€52006/032621
hydr ocar bons that may be used as diluents include, but
are not limted to, cycl ohexane, isobutane, n-butane,
propane, n-pentane, isopentane, neopentane, and
n- hexane. Typically, isobutane nay be used as the
11‘1i bhé‘ @rﬂf)odlfhcﬁt st Hértﬁ¥dlﬁﬁll éﬁg‘iﬁﬁjleﬁasthbﬁﬁ beARyuid BYdd ek Ehditions
U S. Patent Nos. 4,3 501, 885, " 4, 613, 484,
of ma&attommd&eMWeﬁg@eﬂeaMema \pmpaneugedlum 1s used the

B HSh gy RS PBE i e eT (et R by and
préi8ure! e Bhe | ANRIAhOR; a Bexdf€UisbSdneine, or' RObYERE Irﬂ@ﬁtltrﬁ Nis

reactor"” includes any polynerization reactor or
epullgxedr i zat i on reactor system capabl e of pol ymeri zi ng

B | TR T ok Bt O HEBRP AP ALY HBK o0 6RAh Y Bance

prese I nvention. reac ry
wigatte Giventign fs gpeasted ttﬁp@fcmmslqart?‘bcjé fdrivopoly@arizaiion, ok slurry
any conbi n%l on t hereof. gﬂafp &@ se reactors ma% ch th
Ré’%?ﬁ%? i inghy e jeopepaire; isaears the, ERmpEratpEes gt ghich the
q?l}'ftﬁér Je§ %B%ﬁuf&ﬁy ﬁo&Héﬂ SRS rdRRPIh& has been pre-
or 2 on 'oops. Solution reactors may conprise
1sadadnadtc¢cadu¢nce mﬂuﬂmahmmlonea@ﬂmrea@tot yrrem pheipbmality of
rea tor suitable f rlthe]ﬁ@Psent e examples
restorsin seligs parleh PRepRnaT T hEdy el e grample

Jfeffty R06eskReHcIBNS t@inhOls 166 ot Mﬁfed&ﬁnl@ﬁbaés)ééd;
corrponents at | east one reactor syst em at | east one

[BEBY mep reastarerthats yhgs e hedy Efﬁ;lO%i?Fit | accopiAprh atiityn some
e%ml't? rdﬁrggnts %lf“ ’&1@ Bser{tﬁ)%c E&glr ﬁe 0% rattéhet mgf(?](gjt& oljhd}l\f(ﬁﬂ)‘i%ﬁé}s of

slafidd, e, ﬁh}déﬁt&g emﬂyﬁ'tcbpblyﬁferss)t&pusfnmm &mﬂtthmhka of olefins,
coolin stem

uent recy
mwle?y S SRt o e TR BT ER. 01 Al ey
gﬁn Ojfr mandigige %Eﬁbﬁ)ﬁc ¥okdsNth UneC hBbdigtent; dbhd &AL another
and pol ymer. Generally, continuous processes nay
gohplined, ¢thlesomd o umusnomrrwdmxngrﬁm 340 idwerben atqans in

catal ys and a djluent in nerization ach or
S g RSt ST e o SoeharalE, ol fE54 96 10
SHISRE REIR 1€ OFER T Ariditg  SAbyTIREntDdndl eth§tenanghd he comonomer
di | uent. Polynerization reactor systens of the present
¢qm1er$m&)ﬁi0mﬁ¥toc% §fbPB @taseing XBb aNeS %err @nbadimepfe r A ggagtqrthat
C { 0 t

Bl 53h Ao BAEP BRGNS SR PR i hn i8R BBy tencs.
Mtkiht p@]!yethtyﬁﬁéd @&n SheSheﬂindﬂl'QMefsorrﬁreﬂs}éerreeand dn®erpolymers of

connect ed together to _per ol ri zatjon.or
SEHEROAES ah BRSSOl TBOHMBEDERS TGS ALPIFGH /8 lepst about
B o%gldof e %‘t%l frﬁ)ﬁgﬁlgfs 1H%1%d ORQerplaryPblefins that may be

con and then transferred to a second reactor
ﬁtnitzepahyamquzrat:mto ofthel énveatidi fafe etyiensepropflene, 1-butene, 1-

condi ti ccordi e aspect,of the |nv |on
BT Jhei s TP Rl s Gie: SR PEURTFC o Apeere, 1-
HERStnD M ek ARReisd A the 11RBC Ao uilieblerRR6ih AFSpElyEhds REMMas
in the art and may conprise vertical or horizontal

u,édmadlem;h |lo<bb@:adwy1econwciosvenfademg| edirysbppestadiene,  4-

ser kyes,lgﬁﬁ-{ggrféo §m5dc¥.%??§ebde enaer rv(g%y‘éﬁl%ﬁ%%-no gnenB{d 5 %myl-
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sol vent that can disperse the catal yst and pol yner.

Exanpl es of suitable solvents include butane, hexane,
cycl ohexane, octane, and isobutane. Mnoner, solvent,
catal yst and any conononer may be continuously fed to
a |l oop reactor wherepol ynerization occurs.

Pol yneri zati on nay occur at |ow tenperatures and
pressures. Reactor effluent may be flashed to renove
the solid resin. Accordlng to yet another aspect of
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Next, the pipe is cooled and solidified in the desired
di mensi ons. Cooling is acconplished by the use of
W@ eaoensis3oat er tanks where the outside pipe i SPE/UR®NG6/032621
subnerged or water is sprayed on the pipe exterior.
The pipe is cooled fromthe outside surface to the
inside surface. The interior wall and inside surfaces
of the pipe can stay very hot for a Iong period of
StopRAky §h NHhPRE the FOIRAGZaEBRIMEdiRM, Ghe formation of
ef{ai?t'g ?:I?ngﬁﬁ&l he pi pe |sl?0p$?ntzéld and elltherecglnlngaonoro
pomoldfnns Icemtgmtng 1ohg clpaie bemching weaytdconr. i s f urt her
| ] ust the fo |l es, which are
e bR Ry e o PR BNIgoF: SHOR DR GF by be
PrERRt imﬁlewﬁﬁeﬁmbﬁ%ac@ WiMgerC prEEA the ddmdronic® B8y be
clearly understood that resort nay be had to various
poesiarl atatgys svebwith throethyfiene ot pieptiens swnpwss thapwd!l achieve the
d%ggeldv egﬁ er en? {n%grpom o% f tﬁ‘g Eo%ox{ %geq i t%@ﬁmfshed resin. In

erei
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Woﬁ Bl 1rE0 rpvgavel EamFyPOUatrmenomgEethgiepeliony and
0??/'1:0 tSF‘i?ltd&Bﬂlep %ﬁﬁ%@ﬂlﬁﬂ A é?ﬁri?o . dov)s! 8Veo 111.\/§rlstt another

was det’er mi n i n accorda
eﬁ&'bklirﬁ)ﬂrﬁ,s&dcﬁnnhl f) ()Oh t& (ed id €0 othdrherabdlihedr. gEapnessed in

d HL|\/|
oI ferris TP SR PaLa L Gher fenE RS Aad pregnt i the
;ﬁﬂynl&ga&ﬂwr&d%t& Ay @%&f@ﬁp%l gjmb atPRkpHBREs FRB%Iré ¥n one

determ ned in grams per cubic centinmeter (g/cc) on
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fre uenc dat re then e fitted usi th
RS Gonck e oy e BRCprensires Sy dirissh o il i flow
(REleindld? nd iRlek (VD AHOpSYERTin \eiGasit Sl‘he MF or MI can thus
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é‘ra%gle? 4 8n gc & i&%qg%%e% %fno{l/é)llsalctgg\si@l tly@fﬁ (ﬁé H)Tal é)osﬁﬁnenzable
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arameter; n = fixes the final power | aw sl ope, fixed
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AhB&RLiFeRT éﬁéa r@xan"@@@?gﬁryet ENOIRER &RodfimER! Y3 ihdn 10 in yet

Li qui ds, l'ume 1, Fluid Mechanics, 2nd Edition, John
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Pore Size Distribution Instrunment” was used t
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specific pore volunme ("pore volune”). This instrunent
was acquired fromthe Quantachronme Corporation, ‘
Syosset, N. Y. Ml ecular weights and nol ecul ar wei ght

di stributions were obtained using a PL 220 SEC hi gh

t enperature chromat ography unit (Polyner Laboratories)
W|th tr| chl orobenzene (TCB) as the solvent, wth a
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Alumna A fromWR Gace Conpany, was inpregnated to

i nci pi ent wetness with an aqueous sol uti on of amoni um
wao7asm39 Typi cal |y, the alum na had a surf acePer/Es2006/032621

about 330 nR/gram and a pore volunme of about 1.3

cc/gram The anmount of ammoni um sul fate used was equal

to 20% of the starting alum na. The vol unme of water

used to di ssolve the amoni um sul fate was cal cul at ed

r 0 f h S
of(f %5%?1 i Elﬂal %\Agta\égaln gﬁrﬁngang% r?%%afot hg?tgm ﬁl 1n one
cmtedimet, 01'T11'[U'$ 109 o5 3000 boAOGES omf’dlﬁl()tppm @&tbﬂaﬂmdmdfments or

HeBuP epend SRRERmE Pl whrther ST DR G een 00 ppm

aggg@o@gﬁﬁnﬁtang{ggf%odﬁﬁgnt hen screened through a 35
mesh screen. Finally, the material was activated in
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under N2 for about 20 h. The dark brown-bl ack reacti on

sAmROReRSwas centrifuged to renmove excess ZrCl 4 and

[gﬁ3gen% V‘i%ﬁct{)xg r@lXte k" fE4 N flbé&é‘datlﬁ elatey ('ia ﬁ dys@d some
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%ounﬁ' ﬁch% BPFO? %)%Hﬁsﬁe theatiiMRusP Siehriatdbiel upbe I’che v;_relght of

formed according to Exanple
e:aﬁabisasystean (oas itg lspmpprants)o pthwenﬁﬂbdhaiﬁnay be suitable include

h-.C5H4 to stardi
ST AR 2 peige s el ' O CBhE hRantss o seiogof tbe
Aetal-f£e8Hcid (doBipblifd is3 fRICERS dhd) gedctor! Ny phes élﬁbod1ments the
invention significantly inproves the yield an

wetakatiy peig ompoped rlSeafmdowﬂhEiam\ﬂaLaéysé apﬁe%érl&@. g reactor
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reattoy ,inZ4 Gokatipd lor9q, shinfly Avitholr) witRQA e aftalyss| systeen andits
a stir bar. Resulting yellow slurry was refluxed under
fPTPRENShout 20 h. Dark brown-bl ack reaction nixture
Wosy Cend T T g8d: it %vaeeeﬁnge%agé in aR¢otRhHE NGBS me
removed fromthe filtrate under reduced pressure to
embaahmeatsb pHwhe bheakionh |su:1b@ootleﬂ caif:ldgst(n) ochnc be veagnbined with

ed f ot CH2Cl. 2/ pent ane
hS et S 6 e St a ShimiepTi e alof oyl Bedhs i up
?}ec%'é rvg@/o gtg}pﬁb‘rght &5th8 c%@éﬂc&%dsﬁmn? %8 af ant?@&@o ag’%h't &R as
@;Hggmpqyyag@—m) meﬁlomqla'(ed angpe,) an 2x@nple. o‘,fswlmnlp is Atmer AS-990
CH2(CH2) 2CH3), 6.24 (broad s, 1, C5H4), 6.45 (broad s,
2, C5H4) . EXAMPLE 4 Prepar ion of Zr(
h5- C5H4- [ (CH2) 3CH3] }{ h5- COf6- | - (CH 2CH=CH2) } A 2A 500
niL Schl enk flask was charged with nBuCpzZrcd 3 (20.Qg,
62. 7mmol ) and approxi mately 400 ni of diethyl ether.
The resultl ng sl urry was cool ed to Q)C after \Nhl ch
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tenperature and the solvent was renoved in vacuo. The

resulting solid was dissolved in toluene and centrif
w@owd/os1839 enove Li C . Renpval of solvent in vaRCDUS2006/032621

yiel ded a yell owbrown oily solid which was di ssol ved

in pentane, filtered, and filtrate was cooled to -35

OC. Resulting slurry was filtered, and the precipitate

was dried under reduced pressure (0.1 mm 1 h) to
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2.11 (m 4, CH (CH2)2CH3), 3.72-3.53 (m 4,
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ent Application Seria

10/ 876, 948 for " |NP%
@Mﬁbﬁgps IQrtadivvaVETRO IV OeERgES WikD strenrar polerss of
| GH. YI.EL r r
bohotpelia yth isob RS RARLEDE Bl RS Sor PRRRHR, bbtymers
bf Qamﬁylaﬁ@ccﬁfo@mmdhaﬂeusﬁpme \wyyleﬂfe mmh@oemmmdmhylene

by way of limtation correspon
biiena] digse THEDATH B, &M%Oli?rﬁ’éeffl QG hpgelyrers and
g%o‘ﬂgﬂe@g;@ﬂ? bEPBE Gbrd ot @Ps WHHAo1dRS NePBlynReC Of Shegr frdre

several procedures known in the art, as
anderssilphdolefinoweh e@fdienedi nary skill. For exan‘pl e, one

procedyre to prepare.the co respon y :
GBI o eRPTEEr e B Lo T RO R E AL aahlscRh dipaded in
QELHr¥RE Hith tﬁ& ifvRnRsd Mchidebng B hdte beXED €93 alphatdid‘ﬁts sach
stirred diethylether solution of the arent i ?
wy pihykenk,yprapylato wnd Eptionathyed 1@%%%@%@9? ITP% gy %é@xadlene
een. ad th 0 I | howe -
FESRIPER oMb SrEatEE | PEhbls mfybURER, .2 IoHEs10s
tdedrhti t &idat G’de@IyED,E dctagiiond), Sncbﬂbamadnbde,d shdwl c;thyhsiene

a slurry of Zrcl 4 in erlhane, usuaItJ%/ at bout 00
TeebosesrigeArd FepdilE FeDensitic WGBS 18F FHYP & SORTER tsﬂ’af?“e
h a #R& Yl t flefi h
F%?Feglre ‘gﬁ%&ﬁﬂ% %r oggy?é@gge s,crzé}lglr\yg?ri;%i S. %?Ic:’r epa? é?si osnucof o
Ino(rtrmndsnﬁls) | - (3-butenyl)-1-cyclopentadienyl)-1-(2,7-

-,[oqﬁzf [ 2,];? %dggvﬁdyLchF m&%ﬂ%”za 1{)‘1?1 E gﬁoglegh%ucaﬂy stitrred and/or gas

%ﬁﬁé‘d) BadiRhi ¥l Bé Péﬂ‘&m‘édq{i Qohetredctdrk alsdt hage Bé@rlg'edoaded
7-di-tert-butylfluorene (50 g, 179.6 mmol)
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i trogen atnospher
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stirred at this tenperature as nbuyt yl I'ithi um 9l
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12 hours). After this time, the reaction mxture is

cooled to -78C, and 6-butenyl -6-net hyl ful vene (40 niL)

is added quickly (in less th¥#n 1 nminute) at this

tenperature with stirring. Upon conpletion of the

ful vene addition, the mxture is renoved fromthe dry

|ce bath and warrred to roomtenperature and a GC

T Y Y



reactor was al so encased in a steel jacket wth supply
lines leading to a heat exchange unit, that was in

wao eoon/ogtsenect ed to cooling water and a st eam | PEIEUS2006/032621
allowing for tenperature control. The initiation of
the charging sequence to the reactor was through an
opened charge port while venting wth isobutane vapor.
An al kyl al um num was injected, quickly followed by

9L 8 P BB 7 TRl e
a)a@igdlub& Slhpi@rt\é@ 98 ahsutp%snea i ItinZgthd OphpbEnter, Wﬁﬂ with

amount of hexene and is was pushed into the reactor
Wi tHithowba (fiflets adiqyid, ssrausodpfton, ﬁlaw@umkl@a o lispersiasg eFhese
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?w un| t all owed Hr essure to cli qui ckly tq 5,
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terrper ature react or pressure g

Ibamll satakysts Gt ewaa@ldlufﬁh oxyddaider apd ewadlarmmetylacetonate)

TRk AR RRE CalsR S B ShefElsilY o M o RS FatallBRS Bationic

tﬂaﬁnﬁw fletad lhamﬂestda J AOmimdeh fi)ided)! akibBicCiamkdss i l(@ B., Blityl
the run tinme the ethylene flow was stopped and the

rldhigmel, @rhaliseatadysfs @wlynvéﬁﬁ%alw Niwkeh catalystsr anslspizgures
fely

IS PR LR BRI TENSR' G ot SRRHED 4 B1el BARRE b Wtic

Atikriber tiy thaPesipéici Tatﬂel ca“sszq tan®3nf suobl e;snacrm]pmmdm addcerium,

er gram of solid actlvator char ged hour .

ﬁmmmﬁ BFSERYIL, SHOlnYHY apdn 1?9%@@@ fled in Tabl e 1.

TaRbe LnASaiiRWBmbAaikRRlE ol olyﬂ}’egrﬂﬁﬁdﬁe r@zﬁ:ﬁ@hyﬁérﬁ)rﬁed in a

(Runs 12-1 and 12-2) and’ P each having an

|rnmmhamh¢mb@nspmslbadaglemt aca:brdahee mifhothletmmmtlon can employ

i t] t |, ol efi :
O B35 ikt B o Bfeied mrangie Btistsss ¢ om about
Jbosi 0 AP ShbulPBYuRd@NB6d Bat HRBEZ BihilaBesAGh KN dl4i denotes “is

(support activity) than Ind2Zrd 2 under simlar
congiledesis (Runs 12-9 and 12-10). Additionally,

A8 562 5 A L SRR o s

detentioh ne: filostrdted ehd désclibdibixaeia, t'hredqumﬁbﬁﬁé ot t6 Beridnited to
11 to 12-15). I nd2ZrC 2 enerally is considered to
Hée %Peﬁ{f‘@re“%ﬁlﬁﬂ?fﬁ%iieﬁcﬁ &t %PWﬁg catal yst. The
results of the evaluation are presented Table 2 and
illustrated in FIG 3. As is evident fromthe data
presented, there is a nearly 50% drop in 1-hexene
i ncorporation in the polynmers forned using netal |l ocene
conpounds G and J conpared with the polynmer forned
using I nd2Zrcd 2. Table 2. EXAMPLE 13 Pil ot pl ant
pol yneri zati ons were conducted to denonstrate the
ability to use dual netallocene catal ysts systens
according to the present invention to form a bi noda
pol yner. Metall ocene conpound C was used to formthe
hi gh nol ecul ar wei ght conponent and netal | ocene
conmpound G was used to formthe | ow nol ecul ar wei ght
conmponent . To prepare a solution of netallocene C, 2.00
g of solid netallocene C, 1- (phenyl)- 1-(3-butenyl)-
1- (cycl opent adi enyl ) -
1-(2,7-di-tert-butyl fluorenyl)nmethane zirconi um
dichloride, was slurried in about 200 niL of hexene-1,
foll owed by addition of 25 grans of neat (93%
triethylal um num under nitrdgen. This sol ution was
diluted with 100 to 240 grans of n-heptane and
transferred to a steel vessel. |Isobutane was added to
obtaln a t ot al of 40 pounds of solutlon To prepare a

Y . - "~ NN o . o



(XI)(X2R1 2) (X3) (X4) ML; wherein (X1) is
cycl opent adi enyl, indenyl, or fluorenyl; wherein (X2)
w0 g007l08msEnyl ; wherein (X1) and (X2) are conneRtBUSIHY6/@32621

di substituted bridging group conprising one atom

bonded to both (X1) and (X2), wherein the atomis
carbon or silicon; wherein a first substituent of the

di substituted bridging group is an aliphatic or
qﬁﬁqﬁﬁkkﬁpgroup having from1 to about 10 carbon atons;

erel'n a second substituent of the disubstituted

bri dgi roup i s a saturated or unsaturated aliphatic
‘Eﬂ‘éﬁ% cpf‘gﬁgﬂés‘f rom3 to about 10 carbon atoms; wherein
Rl is Hor an alkyl group having from1l to about 4
carbo j ; ( ' e@fion
el AR S Pb iR BB B B

met alreantionén thagedche, $aod mettwd intlodiog theRerisofH or - CH3;
wher ei n is CH2= -, =CH(. )2-, Ph(CH2) 3-,

CH3( GRb 3,°%$H$F§%’F@pﬁm?§ﬁ€%38§£§$§dependentIy are a
hal i dg) angfe AR 41 1848t bife BntiBnity hdditve ihlvethe adadtoy st
conmposition of claim1l wherein the ratio of the first
net al | ocene conpound to the second netall ocene

onmpopnd i [ abou : 0:1. 3. The

at al y5t™ ﬁéﬂ%%@:;[%li%gg’ %?&%’%%d%%fﬁp\%%l? éi n the ratio of
t he ch)’ st dfet aldpog¢enend (ypperficinting theepslpmerightion reaction in
net al | ocene conpound is fromabout 1:5 to abouL 5:1.f h
4. The cat!@f ol drpiBdingihynpesforping # least gpdpibial, stage ot the
ratio of gdon'if indRE&LOGPNE ERTRAYIAdHNe! e second

nmet al | ocene conp s fromabout 172 to about 2:1.
5. The catal yst conposition of claim1, wherein the

I rst, substituent of the disubstituted bridging.gr
s prERTetpd aieny ene o witaS (37 2 Jpl Hss R 195 dRein
cl ai mydiymwhakieh fedchignsecond substituent of the
di substituted bridging group is butenyl, pentenyl, or

hexenyl . 7. The catal yst conposition of claiml,

erei-n the fir tal l L SuiMED: & d

ED Shn Pk Bepeet e P TRR Dt VR Rre D
Fl EL D{yareTidfok s ENGuentiiB0Qildrddihe i nvention pertains
to nethods for seed bed treatnent before performance
of a polynerization reaction (e.g., an olefin

ol ymei zatd QN SAGmIA Qihlertif theRIaOME ifchitel AHlichit die thES the
B oant o AR LIRS el I'NVENTI ON [ 0002] One
comvohibg isgeditiveeh add f enfigned ufor rigtrgdicynges subsfagpgsinto the

phase pol ri zatipn ri ng. opesat i 0 ogluc

pol yof%“l‘% HES’/“%W?’%% @ﬂls Iprt%gﬂeééﬁ?f%)rgnsg P @Zsa%gﬁgeg &0
f1ui dizfglebert stgn6t aitradaBingithe cantiduity diddridedatnsthe pbeds bed
bed including a m xture of reaction gas, polyner

(resi tyroyghrthe bibes, catal yst, and catal yst nodifiers.

Bef ore such a polynerization reaction, a "seed bed" is
typically | oaded into the reactor or is present in the
Beact Qhe frhéidd ofr 2ivi onks of allain.r 1-3atwhereio pepat (aprand Tlhe are
seed bed is (or consists essentially of) granul ar

mat er Paifonmedisipultaneoysi¥| udes pol ymer material. The

pol ymer material can but need not be identical to the
desired end product of the reaction. An exanple of

geed Imbe niaticel ofanyiof omebétHequesedingadlgimshalbeinsludirgidg steps
It is known to introduce a continuity additive ("CA")
into &reactor during a fluidized bed pol ynmerization
reactign t %ﬁé@&%ﬁse(a‘f BEEY) N OhofsRidé biWaik Frobh the reactor;
reactor during pol ynerization. Such use of a
continuityaadditive, optionally with a flow inprover

is described in U S. Patent 6,482,903, issued Novenber
19, 2002; U.S. Patent 6,660,815, issued Decenber 9,

2003; U.S. Patent 6,306, 984*°i ssued October 23, 2001;
and U S. Patent 6, 300,436, issued Cctober 9, 2001, al
assigned to the assignee of the present invention. A
continuity additive is typically not catalytic, but is

Y o,



and 990/ 3 bl ends are avail abl e from Cronpton

Corporation of Menphis, Tennessee. [0012] U S. Patents
WG 200303808 and 6, 660, 815 teach performance of BCT/OS®DE/082621

pol ymeri zati on process (e.g., a gas phase or slurry

phase process) in a reactor in the presence of a

catal yst conposition including a catal yst system

(e.qg., a supported bul ky Iigand netal |l ocene-type

catal et al

and I ea E%(‘;f)t erh)%% g fp.oﬁ%ﬁiﬂﬁ;é?{%ﬁeﬁﬁt%%@g?é géggtor

be a coI I dndaﬂmgaiytpeﬁwhatrg atdlbest iaalinifiel gage Ghidratreaction in

colloidal silica, il abl e f N|ssan Chemi ca

| ndust ri esh eW@%?Geoggﬁaﬁn“@P“’ th&r col | oi dal

silica). Oher exanples of the flow inprover that are

di sclosed in U S. Patent 6,482,903 include a colloida

&Sili cfEhe(metgod ofatyomielof chnab IlfGQIaEOﬁm@mdﬂwﬁl@tS)epS aff uned

and 2560, 84S %ﬁc@fﬁﬁglt(%ﬂ@ray%uﬂt?xfgt B By i gptiitiey

pr ef er abl Yo RaRAHLREy Wrhdvibs ﬁmﬁdt@ﬁé’ah&ﬁfr@%b@ﬁ tlﬁfrb@ltort and
use in the reactor or contact with a polynerization

cat al(@yt, afted stehde), aerémmngzﬁte ROy ynesEaEan Teetien Hpihg epctor
tact ed,.
Censt one ESMEREIYpatorEhf & Mhe hatafATRARE bf B Bhofhy i

i mprover b@terSentefite cntifaity additiyed013] U. S. Patents

6, 482,903 and 6, 660, 815 al so teach that because

carboxylate netal salts are difficult to handle (e.g.,

S%) ecauist%i ﬁigﬁ'ofi of RhyP &'gi' dTg."Yal 1%@6 g 19&ﬁ@ﬂ§ thd §Yofhave
ow b ensity "an consi st ency),

conbi (@it | opredi)achng:arlmskymaﬂewnmpmvesmm tham@hca)rf | ow

i nprover can be handl ed and conbined with a supported

catal yst systemin a substantially inproved manner

than tROmkRRdGaERM V! aﬁ&mmida{gﬁaalste afone. [0014] U. S

Patents 6, 300, 436 and 306, 984 teach t hat when

st ar t dftay stapsdap Gy red (eaawr&mmlea&ﬁ RRYmEdAsEen eaciion in the

gas phase S e

oper a{oeaftof Pnc?ud?rg% b%i)gxﬁél%"ghg af'l z{h {th£ 'ggt g ?ﬁﬁé)feactlon n

per f Oﬂmpa@eh&ea)ﬂ thé Eongiinuiy a«tyﬁav@ﬁndsuhe tlos ingpaater.on

(before the process has stabilized) in the presence of

a polynerization catalyst and carboxylate netal salt
Xt Ulrfie ﬁ{o‘a 9, St iR M Ecctidlity HIIRVOR! L£IE- cohfifity
soteac mpl enenti'ng a transition after the initial

st agesdchﬁvet Iaeda]samoltaimmheetep ofhen t he reactor has

begun_ t ate | b st at.e

react P?Jt:‘)?r Eﬂ%{ileﬂs g@e%oé’hbéém&&h? ﬁr °£r%3“1 Sppdditive
di f f eGgit the PRIW MRIbEARE, 's@lﬂ théﬁ Heyfoimivgt stéiﬁt (bl ranﬂlxe) by pre-
presence .of the car boxyl ate nmetal salt.[0015] However,

t he plaading a icombinetien of Ale coREWN| @éﬁl‘{ehaald e (floxe dgprover
can betvgténerabl e to sheeting and/or fouling during

the cM PP i ti al stage(s) of a polynerization
reaction (before the reaction has stabilized) even if

each such initial stage is perfaorned in the(ﬁt\ri\yesen e
&2 a Che mﬁthpﬁ eofc é]ﬁH’é ntl aFhesRno fhe; pentity sad ndes a

Pr €S eRLbLRAER! Hctal\ 8P AlS thd ANIMHARG S h{d@gé‘ a colloidal
concen on o I'n a reactor is‘typically too I ow
to eIpamhah&nhMEﬂdvulnerabiIity if the CA |s

i ntroduced during the initial stage(s) of the

pol yneri zation reaction (i.e., after the reaction has
B8gUN)Thel Qﬁ)&ﬁ(ld Beif 1ot hey Prgmedh iy eRhittd it afad-olefin
not been known how reliabl’y to prevent sheeting and/or

f oul i pglyamerizagorn teactomi. ti cal initial stage(s) of a

pol ymeri zation reaction. SUVMARY OF THE | NVENTI ON

[0017] In a class of enbodinents of the inventive

nmet hod, a continuity additige\("CA") is pre-|oaded

into a reactor (in which a seed bed is present and a

pol yneri zation reaction can b e perfornmed) or a

n1xture of a CA and a seed bed are pre- Ioaded |nto a

ey L, oy



The inproved fl ow properties of the conbined CA and
flow inprover allow for delivery of the CA as a solid

W@ 2009/037880 pre-|1oad the reactor with a speci fiPRCT/US2006/032621
predet erm ned amount of CA for snooth start up
operation). [0027] In typical enbodi nents, a specific
anmount of CA is pre-loaded into a reactor based on the
wei ght of a seed bed in (or to b e |oaded into) the
reactor. In general, enbodinents of the invention can
i nclude any of the steps of: pre loading a CAinto a
1£aCt The gHethbASH LRAL NY \ﬁh&@ﬁdtﬂ%egorgﬂ}tuﬁt tmiﬁ\%a%c des a
| oading a seed bed into a reactor an &n pre-1oadi ng
a CA frarboxylate metalseltand dierflowt mmgoua igclpde-d wildidapsiticaCA
and a seed bed into a reactor; and conbining (e.qg.,
m xi ng) a seed bed with a CA and then | oading the
toNbi Taé i afethddt wfa Jdeact of, . Y - -
enbodi nents, the CA waybe’lgggggy(ggbfgagég-f%a edslOleﬁn
wi t h BOmeRzaion rep@dR8] | n various enbodi ments of the
invention, a CAis pre-loaded into a reactor in any of
a nunmber of different ways, including by: pretreatnent

06. a Thedbettlod noft blaini €AC t Wher¥int theacddtRitdi MdiBA fchflles a
CA; intéod ction of the CAwith (and during) | oading

of a SHEBYOLUE meitlsalt ped thedlompimpreyver iesludgsladumed siliseed
bed material can be conbined with the CA before the
conbination is |loaded into the reactor); introduction
bf. t hEhCmethod ofgclaihe] 6,cdteten thordtionis dnoletin pplysietigstion
afteregqﬂgLng is conplete; introduction of the CA

di r ect ﬁl to the seed bed via a tube inserted into
the seed bed (e.g., through a catal yst support tube);

I ntroduction of dry CA (that has been pre- wei ghed)
14t o Themethwéiodclaimdd, whereindbe flowrimprovir inclles tluatindias
been pre-weighed into a netal container) into the
reactor using pressurized nitrogen. [0029] As used

Her ei The trvthqdhsfadaim' thtvelleysih tisdRRONGN fsWHASleRIEP ridation

t ube tgg;cally a heavy wal |l ed tube) extending from
about™3™R R to 0.6 R Rinto a reactor t hrough whi ch
anot her tube optionally b e placed, where R R is the
radius of the reactor. CA may be pre-loaded in

ek cor Hemwethadtdf anfief one efithequmeeidingensibtspuibremn thatcahiatity
suppor{..tube or., anot.he ube optionally placed through
the | %&rﬁiét%vec}ﬁgﬁ?'lﬁ)éd%#mé{r%M‘ yst support tube. BRIEF
DESCRI PTI ON OF THE DRAW NGS [0030] Fig. 1 is a
sinplified cross-sectional view of a systemi ncl udi ng
3 ui dibemethed of @ay vdpng ebthe prerdedingodainis, whenei the adetihuity
in ac W e invention. [0031] Fig. 2 is a

si npl SREARNS Brohled 0 doRE Lo Lo er B ub i sed

bed reactor which can b e pre-loaded in accordance

jth the inpvention. [0032] Fig. 3 is a sinplified
%ﬁr oss-%@?ﬁ@aé}f a0y @ie Of ckiipt Aekd, theredn fhedcoptinuiteadditve is
“hicﬁxﬁﬂ&xgd?nﬁg?ak&%ﬂed in accordance with the
Ig.

i nvention. [003 4 is a formula identifying a
class of antistatic agents that can be enployed as

onti-puity.additives i ccordance with sone L
b o AEERd 0 L e 06 SBfE L 180 osbexeine s, coptmatpadditive s
formyraldRatl h¥upg. @ cl ass of antistatic agents that

can be enployed as’continuity additives in accordance
wi th sonme enbodi nents of the invention. DETAILED

S Tl PREFERRE! VMBODI MENTS [ 0035] A tem .
e e ol ot arT P E et Bl predige A (e contimuity

accorgddnse iMélhdestanBethiny@mndteon W Il be described with
reference to Figure 1. The Fig. 1 system i ncl udes

fluidized bed reactor 10. Reactor 10 has a bottom end
11, a top section 19, a cylZ®ndrical (straight) section
14 between bottomend 11 and top section 19, and a
distributor plate 12 within section 14. The di aneter
of each horizontal cross-section of section 19 is

e . . .



liquid or slurry form(e.g., as an oil slurry) or in a
m xture of solids, liquids, or at |east one solid and
w@roo7e3rss9 one |iquid. In some enbodi ments in WdTOSHOEHS2621
is pre-loaded into reactor 10 (or another reactor) in
accordance with the invention in slurry form the CA
typically conprises 2% 50% by wei ght of the slurry (or
5% 35% by wei ght of the slurry in preferred
enbodi nents, or 10% 30% by weight of the slurry in
nore preferred enbodi nents). [0047] To aid delivery of
25.0dr yThé\ndethod JfeBEh @4, (vBer@in thé BRE] Sfcark®d) isahfninum stearate.
conmbi nation of the dry CAwith a seed bed in the
reactor the dry CA can b e conbined with a flow

0

T
and fhmi/mwrmhmdeﬁacabokb&atsewtmsﬂt.al ly | oaded into the
reactor, and then m xed together (and mxed with a
seed bed) in the reactor after both the CA and fl ow
hiTor OYfE Iﬂél%&% BE iR SR ey tﬂ@@&@&;}m& Qnétﬁ‘lesdlteﬁ‘-‘&ﬁrof a

e i nprove l'ow propérties of the conbi ned

flow mqnoemshoxahb @widf it, deli-icomboyylef acifh @amraisaéﬂ%thoayhc
(e.qg., re-load the reactor with a specific,
predet”“é1 ]gred amount of CA for snooth start up
operation). [0048] In typical enbodinents, a speci fi c
amount of CA is pre-loaded into reactor 10 base

2he wdhgmeetiegd of @@@u 2pavharein tlesr carboxydate sralad gait iy @?retsmted
t f th t CA
o0 or BV Rl ), SBRE B e ot her roactor) i n

any ofM & awnetad fronf Gebup$ ete bé amh&ls Lanthahiddiand) Atcyinide series,

pretreatnment of a seed bhed in e reactor w
f1ow & ¥ shireiogss, feaale&erb& o ot aydrggide eroup, an

i npro tahe, Surd, angiod il
| oadi \r‘%‘r %)fghgﬁp;gg%dxgrglrﬁ{lpé t hé@rﬁ)éieb\lﬂcgirorpc [ ntor gdglj(?:\?? gnSI e
of t herdh, dgvlforpte gteup,emdtsmxa@endl tion bUI | d-up stage

af ter _pur gi [ onpl et e:. heCA

direc g'}?'{ag Ctaﬁ@"f?gf)‘if?h%vdng/ ?f&b (iaB %}nvu thin

t he sege@ BadnieEa fr& Ml Einckbivé, £ aarbinteger ﬁrohpﬁdﬁd indhisive,

a seed bed inreactor 10 of Fig. 1 via one or nore of

cat al y8¢ Xsuppds Whetaseis thg valgpse ehtheynetal. t ot al of ei ght

support tubes 8 woul d extend through the wall of

reactor 10, with the outlet end of each within the

szeed et nideiwely off , claind \26f oudrereih thebesb8xyate mketmvsaltnis an
WQ and |ntro uction of dry CA (that has been

pr e- r@’l’i‘é‘ﬂl?aﬁ B t‘Fnst al container) into the reactor

usi ng pressurized nitrogen. [0049] The CA pre-| oaded

into a reactor in accordance with the invention can

lBdve dlhe mothp«b of apnf proof the grachding ictaime.| Whereiprthe eontinuity

contin ol yneri zation reaction subsequently
perforaﬁﬂﬁx’eﬁmflﬂ%é% é’gﬁﬁ?tlcd‘ Pﬂg at |east one initial
stage of the reaction (before the reaction has

stabilized), includin ﬁ reduci ng sheeting and
fadul i rihe 1ERtae 08 slagh 3%.6@ ergin thp peistgic agept Bupprgsented by the
conti Ml h¥Iatk, 2R AhEE% RonP Y TELES LMl hEAGL B Sroup, a

are descri ove reference

6, 482, §%ﬁghtQmﬁﬁphﬁéﬁcmﬁﬂSQ@uBSémlanﬁﬂﬁuﬁﬁﬂlﬁﬁ@wcmbylgnmm
Typlcally, a CAis not catalytic but is conbined wi

a cat diayine gtaenst @lpﬁ ¢ahRn 4t9maR<is apjally] By Q1ogy X Hpy &Aéﬁs least
bef or g, [

o050 s Bhm LR ALBE Gt el AR ERRE:

di fferent enbodi nents of the invention include:

al um num stearate, other netal stearates, Atnmer AS 990
(an ethoxyl ated stearyl am ne, available from G ba

Speci alty Chemicals Co, Base¥, Switzerland), and
carboxyl ate netal salts. [0051] Carboxyl ate netal

salts that may be suitable for use in accordance with
the invention as continuity additives (CAs) include




sufficient to give it solubility in typica

hydr ocar bon sol vents, such as, for exanple a cyclic
w@bdiophsnsse or aromati c hydrocarbon, for exanplBCT/US2006/032621

tol uene. [0062] Exanples of antistatic agents that can

b e enployed as CAs in accordance with sone

enbodi nents of the invention are represented by the

formula, R TO XR , where Ris a branched or straight

GPoup B SR B Bshin bRk Moo oo, R i s
an al kylaftey @fe@%i)(a)gﬁrﬁil(b&spl& e@dd{herizatiod radctiogdstthe

one heteroatom (an O atom or. a conbi natiaon
t her egaptor angluding é)ymﬁqrmwgtat fonst piniinlstagesofiibe geaction in

charg n r

goncr 3ic D8t Gt L B APIARAL g WRols 1 aRhcylete metal
are: BiNHBas RaNHing pAiAK( @Ehteﬂth%kmﬁpefﬁhqlwe reattor during
)2NH, RCONH 2, RCONHR. RN(ROH) 2, RCO 2H, RC(O) NRCH,

RC( S) @?P%mem&ﬁﬂ@#acﬁ*%se conpounds i ncl ude anmi nes,

al cohol s, phenols, thiols, silanols, diols, polyols,

gl ycol s, acids, and et her s. [ 0063] Q her exanples of

aAt i stThtimethodof slaimalt, vdmreib¢hergabtoyreth @solefis fotymerization
accordance wi th sone enbodi nents of the invention are
expr e$@EH%®y the fornula shown in Fig. 4, where R3 is
hydrogen or a branched or preferably a straight chain

al kyl group having 1 to 50 carbon atons. Rl and R2 can
Bé. t heh mtgocb rfordplrepe‘rr@n@ raavéprctlfm nsr@rmprcesafra m&yrmﬁ@tlon

cont ai_n noth r
[ 0064]rea&?8n e reacltt &?4 sl%l?qllg)g ggesn%S%? hat can be
enpl oyga aSpr@%.ang reaed @esedamd enaw:ﬁdi byaambaiihg séedbiet snatdrial

the invention are expressed by the fornula shown in
Fig. 5 for vdthiideaskoneeomtmvby #itysgnrdt ertiary amine,
wher e UALS AR pOlred § A8 BEd Rlatd]A RO BEL @hdtor
group(gsf1 fﬁgm ft 50 r8a$abon atorrsa (preferably greater
than 12 carbon atons), and R2 can b e a hydroxy group

ch CH radi cal . wher is.an integer from1l

%g 50%?%F%W%?§%%Qm?t%ﬁ@fofﬁﬁﬁg?gﬂfﬁ% flClher exanpl es
of antébﬁ hidrl GerRO@NbAI K@abcﬁ&lﬂnﬁg eheeplyaieitatash fA&idnNin the
accordance with sone enbodi nents of the invention are
quat erpeater iackdingurn pofippinedal, leas anhipidiebetagnf the reaction in
sulfa%ﬁg gmg %s ﬁﬁmﬁgﬁﬁﬁ TR am nes, ethoxyl ated
ani nes ah er co oun s are other exanpl es of
antistatic agents that can be enployed as CAs in

accordance wi th some enbodj nents of_the |nvd£t|on

A i stHt melgdriisanshpiogedlanas EALTi 1, aEhesradte &eartiph is an
the i nyeft G syRbhetical ly derived or
other&%se.b?gg%%%iw% en a CA has been pre-loaded in
reactor 10 (or another reactor) i n accordance with the

vent,j.on, nore sor tic. . i
ol g o8 a5 B A S Yl By SrBRB B POy pdditve
used tiQcluBeY 4 Rktal g@a@{eesence of the CAin the

reactor's cycle gas loop. In response to the output of
such a sensor t he operator can determ ne whether nore

%%OOdI nltngﬁmg ed I at gcltl gga%%t%heééi?lgg%1c8r|1t§]r%u2t9nzﬁditive

cause 1hbl@dé§°aéz@b&§/méﬁfé&iﬂbaltn the reactor in a
concentration (relative to the weight of a seed bed

al so present in the reactor) in one of the foll ow ng
ranges: 2 ppm by weight to 3% by weight, or preferably
5 ppmto 1000 ppm or nore preferably 5 ppmto 200
ppm or nore preferably 10 ppmto 100 ppm or nost
preferably 15 ppmto 50 ppm by weight. [0068] Reactor
10 can be inplenmented as a nlLLDPE

(netal | ocene-catal yzed, |ine#r |owdensity

pol yet hyl ene) reactor. [0069] Fig. 2 is a sinplified
cross-sectional view of another fluidized bed reactor
mhrch can be pre- Ioaded in accordance mnth the

—— p— e



conpressed in a conpressor, passed through a heat
exchanger wherein the heat of polynerization is

WO 2090087839 and then returned to the reaction zoPE&r/US2006/032621
[0075] The reactor tenperature of the fluid bed
process can range from 30C or 40C or 50C to 90C or
100C or 1100C or 1200C or 150C. In general, the
reactor tenperature is operated at the highest

t.gnper@ature. that. ks _feasible taking into account.the
SBhE eriMedhiiahd 3F dipe B iitin gBf Sk AEELHM i o ot a
t he r easrootarbohtigic Reldy s, iazditdatibxlyReReIdadalt, @ndh tri-carboxylic
reaction tenperature typically nust be bel ow t he

nel ti #§idselt: sintering” tenmperature of the polymer to b
e fornmed. Thus, the upper tenperature limt in one
enbodi nent is the nelting tenperature of the

piol yolTdkimethoddficlatin B8, Wheaeihahe tabox 1 fodtall altas Pepresented
enbodinents, a reactor that has been pre-loaded in

accor @gﬁg%§Wﬁé)Xi(m OW%P’? t hen operated to

ef f ectyviRoh ¥R bdt GRIURY 18 18t e IRRIARRL aﬁatﬁlc(ﬁﬂde series,
process. A slurry pol )I;ITEFI zat1on process genera 1y

uses [ éseng efshydrogenea halogen, af hyfdroxy group, HBydroxide group, an
at nosp enes and e nygreater ang)'xtyen‘gerat ur es in the.
range 207" G R AE*YHAGY ax i OFR A SHRY P @ tilgme
1000C.gr¢1[p,aSﬁjf@ﬂdwg@q?ydﬁarsﬂgﬁﬂepn, a suspensi on of
solid, particulate polymer is formed in a liquid

Pa .
pol y ek 1s2tydseraghyl a%h@aﬁl hedng fromo2 h] Wheagkanorems,and
conon r.S : \ a . .
Canoa VR AALchbRD B/ LRASRSE! AN bl 58P 45H lfive
i nt er rant keny Fyz, evheteamnis itheuala]cy of éreoued]. f rom t he
reactor where the volatile conponents are separated
fromthe polynmer and recycled, optionally after a
diisti IRtheRod o ah@nb &R LMs 3508, Wil 1 batehity additive
enpl oyed in the polynerization nmediumis typicallVy an
al kanan¢lnddsrag antistati@agent.7 car bon at ons, a branched
al kanei n one enbodi nent. The nedi um enpl oyed shoul d be
liquid under the conditions of polynerization and

r4g| at ITiRliiethB@ bf clah @mn, WhéedRRe antiRetiddPehfis 46 esdnte by the
process must_be operated above the reaction dil uent

cri ti darmyglanheXRiuvkera Rais 9pe 65 apeanchesd ehein kydseasrhid group, a

a hex s i n [ t [ ' d
o077y rigtd SABETHAREREy PR, BRE o R n ARG oo
pre- | dasiag at teasicarr danaetom) R' i e alkyy dpdiogn gidwip, X is at least
operated.to perform particle form polynerizatjon, or a
slurr )pnﬁ,hg@ggagorpnarwﬂ léﬁu‘fhw‘il?aft%ﬁﬁ@?rﬁﬁfbg@ noghek el ow
the tenperature at which the polyner goes into

solution. In other e'nbodi ments, a reactor that has
B8en pkendthediéd prepaingor tactos havidg a keedi badepreseant thesein, for

| oop reactor or pne of a.plurality of irred reactor

1 Seriaoaineart d polumetiih e iane i pls apteror, Sd method
Non- | igshiprRthgakesmp s of slurry processes include
continuous |oop or stirred tank processes. [0078] A
react dp) tale Wgssasddiedpisepresraiida tha reacior dasdies i tleast one

s SN U 0 ok

and/ orresxvipaliy s&d seactodr pol ymers, and the |ike, of

ol efins, particularly ethylene, and at |east one other
olefin. The olefins, for exanple, may contain from 2
to 16 carbon atons in one enbodi nent; and in another
enbodi nent, ethylene and a conononer conprising from3
to 12 carbon atoms in another enbodi nent; and et hyl ene
and a conononer conprising from4 to 10 carbon atons
in yet another enbodi nent; and ethyl ene and a
conmonomer conprising from4 3o 8 carbon atons in yet
anot her enbodi nent. A reactor that has been pre-|oaded
in accordance with the invention can produce

pol yet hyl enes. Such pol yet hyl enes can be honopol yners

o, oy



of isobutyl ene copolynerized with isoprene; ethylene

but ene rubbers and et hyl ene but ene di ene rubbers; and
wW@ioyobissy opr ene; nor bor nene honopol yners and PCT/US2006/032621

copolynmers with one or nore C2-Cl18 al pha ol efin;

terpolynmers of one or nore C2-C18 al pha olefins with a

di ene. [00871 Mononers that can be present in a

reactor that has been pre-loaded in accordance with

| d -C18 al ph
et i mEERhesROu P i P A5 ifiBE Bediendls opt i ondl 1y a

| east (Bnefiel &6 (a)f QerfornainpltRe pBR¥RAHZ8MA6N reaction in the reactor
di cycl opent adi ene, octadi ene includi ng nethyl octadi ene

(e.q. inclugip gﬁw perior@mggéit keastedeingi@dl stage of said reaction in the
7- met or nadi ene, and et hyl i dene
nor bo%éesre]}éceo reaggﬁ%a%dgﬁ\r/ensabl e nononers, for
exanpl e, isoprene, styrene, butadiene, |sobutylene

chl or gpr ene crylonitrile, cyclic, olefins such as

ASr borhEfBE hog mpf&‘b WiSrein Ak and FIQjFHRTS arghrenent with the
(e.g &Pls‘éaqaltﬁ@}eh& S, /08 af8Sndi

reactfgns can e pgr§ %%ﬂqﬁ%9§0n€ re%c?%?g{ ﬁ%?(have
been &c)etelrma/d@jau lnashcsomndﬁrth@mmsttmretdmd dinfremt uhe meacurcifter

a reaction ¢ b ny type f f|UIdIZ atlon
reacti’ gﬁha{glgn%ﬁ?oégcét¥$ i &Y dbt pp?pagl ﬁgjf’% E‘PH}g the
or ﬁu|1;i)[3@1|1@~lzraﬁ@1@féaﬁt$or§uch as two or nore reactors in

series. [0089] In various enbodi nents, any of many
di fferent types of polynerization catalysts can be

4550, e T AL R RERRESE MU KRy

t he i mvelefih polynArizativgl readtdhal yst may be used, or a

m xture of catalysts may be enployed, if desired. The
catal yst can be sol uble or insoluble, supported or

uns uUpPRetdhod Bf HQiYn @6 1rdlh el 6t incﬁﬂ%@é(t 1845t 6k HWibb I'}he
or without a fil Iquid, or a solut

slurr W@ngoeas;tlmﬁdoandd p@“pf@usédo for fﬁhedecmgtaambstaacamm the

Tyt of g 5 e SRt e PRy TarGieibe

hal i de;antnah{weldaitmlﬂmh@geéﬂ rbé@fhro@gl e klbeas
al um noxanes. For illustrative purposes only, exanples

of suitable catalysts include Ziegler-Natta catal ysts,
rom . St

Y ST RSP ST USSR AL

aC et yl(eceftensitre)a) Mt@fdr@ cedpe(b)Apalgiit feadtatks dtdiRra previous

single-site. or. single- §|te i ke catal ysts, Cationic

forms P8 ZﬁTm‘héﬂa%‘& o8 the reaglotini num tri hal i des),

anionic initiators (e.g., butyl lithiuns), Cobalt

catal ysts and m xtures thereof, Ni ckel catal ysts and

MOxt urldws mé¢tbodof gnyracef ehﬁnh441°é8,adlsociabhlk1§tgtthe §tep ef:,

t hose cont ai ni a, net havi ng an onlc n er | .
the” perr i edt §R Bowiaiongdy odhn el GHBet ApSowring
Cer i Unthe pGARHNRARMBN rBIESE REYAA HoAktogadol i ni um and
neodym um [0090] In various enbodi nents, a

pol ynmeri zation reaction performed in a reactor that

has been pre-loaded in accordance with the invention

can enpl oy other additives, such as (for exanple)

i50er t Therhéthod of aipodd, Iatsbeﬁclucﬂlﬁgﬁﬂe] stégofshoul d b e
understood that the term"includes" in the clains

denot 49 afte sieps; (32 padi€), rerforptng the peliimetidgatioa reaction in the

under h r t
vent et nlfbind iy Ferk oG TR NG el e FRERbn o
i nventthopresencaof tHeaohnditymdditiletagd thefGp ﬂﬁplfolvér

enbodi nents descri bed and shown. W\E CLAIM What is
claimed is: 1. ' A nmethod for preparing a reactor for
performance of a pol ymerizatfon reaction in the

reactor, said nethod including the steps of: (a)

| oadi ng a seed bed into the reactor; and (b)

pre- Ioadlng at Ieast one contan|ty addltlve |nto the

ey o o



al um num car boxyl ate. 30. The nethod of any of one of
the preceding clains, wherein the continuity additive

WO @883 an antistatic agent. 31. The met hod PET/TEEN6r032621
30, wherein the antistatic agent is represented by the
formula, RXR , where Ris one of a branched chain
hydr ocar byl group, a straight chain hydrocarbyl group,
and a substituted hydrocarbyl group having at | east
one carbon atom R is an al kyl hydroxy group, X is at
| east one heteroatom and n is such that the fornula
3ds ndheenetborhof@aiBs0, Fieraie theadntfuitt aiditi@6s adhgcontinuity

i ncl udi;ng. t he ste f. fter steps (a) and (b
per f oraf#l‘% Cr g a&é’ﬁ?ﬁ’é‘?‘f‘éﬁ%‘? SE?P Meact i gn |( n) the r t(sazzt or
i ncl udbefge bh!rf@@rﬁﬁ% 5t6h@) ahd (92 emBird bk id&) p(?l{;ﬁﬁﬁy Qfiditive

the reaction in the presence of the continu
addi t (i thenHowniameevert sl thentpatipraing stepsla)sandt Ny pre-

nmeltin | nt . he t. ature LN Lhe .
react é(?a u% |gncg(]) g{ rgattlg{élo;fﬁgg iCEz) i Fﬁn?(g‘%t@fel g h??shovfﬁg’pmver
met hodntoftheteatior.1l, wherein the reaction is an olefin

pol ynmeri zation reaction. 34. A nethod for preparing a
reactor for performance of a polynerization reaction

isA th e i a0t bod | ydi .steps  of :

(’5 g) p?g ga?{i;%gé(% r éigt (g?jlﬁ}seegtg t}%%?%%gt g?él; a{elag%/&c olﬁb iaﬁi i QOleﬁn
seed lpetynmaizetiomateactianh at | east one continuity

additive; and (b) pre-loading the treated seed bed
material into the reactor. 35. The nethod of claim 34,

3Bso el Hidida b elafh e, Ofvherb) 1R LBALIMESPIIdiRVe ﬁi‘i@udes a

(b), performng the polynerization reaction in the

r eact GAtboRElptedimegalbyelpeantlothe rftpvat iniprawer #neludes t & adolloidal
st age .of. ion in the presence of the
contiﬁ%ﬁ?&ﬂgaég ﬁ@é. 36." The nethod of any one of

clains 34 or 35, wherein the reaction is an olefin

ggly izatbon reaction, 37. The method of any one of
ai e 184080 RhaRe PR PhElEBR AP thersimihe casitinpiey addigve
a nete a Ofp, @ 0 - 3]

34”36 Il MehorTite TR aad: Ty B HipRie 1 s o
car boxylleidel sigtaal sal t.39. The method of claim 38,
wherein the carboxylate netal salt is one of a

nono- carboxylic acid salt, a di-carboxylic acid salt,

3pd aTheim&B6DOR Yhy Gn@6F dlasidd 49-530 whihen WRE &REnely additive
cl ai m 38, wherein the carboxylate netal salt is

r epr edeshedsy apsprpaxglateometal salivim the(fIoCRpproyveminghidedvt ifgmed
a metgh; fromGoups 1 to 16 and the Lanthani de and
Actinide series, Qis one of hydrogen, a hal ogen, a
hydr oxy group, a hydroxi de group, an al kyl group, an
al koxy group, an aryloxy group, a siloxy group, a

sil ane group, a sulfonate group, and siloxane, Ris a
hydr ocar byl radical having from2 to 100 carbon atons,
X is an integer fromO to 3 inclusive, y is an integer
from1l to 4 inclusive, and x +y =2z, where z is the
val ence of the netal. 41. The nethod of any one of
claims 34-40, wherein the continuity additive includes
an antistatic agent. 42. The nmethod of claim41,
wherein the antistatic agent is represented by the
formula, R7 XR,,, where Ris one of a branched chain
hydr ocar byl group, a straight chain hydrocarbyl group,
and a substituted hydrocarbyl group having at | east
one carbon atom R is an al kyl hydroxy group, X is at
| east one heteroatom and n is such that the fornula
has no net charge. 43. A nethod for preparing a
reactor, having a seed bed present therein, for
performance of a polyneriza %on reaction in the
reactor, said nmethod conprising the step of: (a) while
the seed bed is present in the reactor, |oading at

| east one continuity additive into the reactor before
perform ng the polynerization reaction in said

ey " o o o -




