POLYMERI ZATI ONCATALYSTS FOR PRODUCI NG POLYMERS W TH
LOW LEVELS OF LONG CHAI N BRANCHI NG TECHNI CAL FI ELD OF
wa B 7I0DMENTI ON This invention relates to the frel/dsmnroe1s3s
organonetal conpositions, ol efin polynerization
catal yst conpositions, nethods for the pol ynerization
and copol yneri zation of olefins using a catal yst
conposi tion, and polyol ef ns. BACKGROUND COF THE
INVENTION It is known that nono- 1-olefins
(a-olefins), including ethylene, can be polynerized
W th catal yst conpositions enploying titanium
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wth a solid oxide and in the presence of
cocat al ysts. TheseCANGELEATIONHYIGHEs can be usef ul
for both honopol ynerization of ethylene, as well as
copol yreri zati on of ethylene with conbnoners such as
propyl ene, 1-butene, 1BAGISGROUNIdt her hi gher
F.gdolefns. Therefore, there exists a constant search to
1e . . .
evel op new ol efin polynerization catal ysts, catalyst
[008a1 i vafllheprprociessesn gendraflgtrblatts tofn apkdraigs. aydtens iand method
catal ysts that will provi de enhanced catal ytic
fordgfetfeidnice sammrtiatinl yrertdvemtMpicaipecifanllprand fegure of the
specific end uses. Polyethylene (PE) produced by any
invetifibe magfremdt & ollsngenktiah iytedornas, Rausidely tramsniitdaesighas or
anounts of | ong chain branched nol ecules. In sone
othieRSilAtle €5at 1¢aknghts b addsiver,an dhidbgnd LCB) is desired to
i nprove bubble stability during filmblowing or to
BagRf@iee the processibility of resins prepared with
net al | gcene catal ysts. However for ny uses, the
[OQP) e ndMey cqremtnEape ot PRRE Ll AABIcE sy oppahere
. Increased elasticity that it typically inparts.to.the
infpRE i (Eveya o Ml éataab\rlﬁ?q»ft%-ﬁcaeb gt 1 s fiseetiom of =
i n polyethyl ene using, netall ocene-based catalysts.is a
CoEYAGHIR 1At ﬁhm@eg%mms FETPHE-OnBSErS tREATHS on
~the use of bridged or an _-nttall occnc catal ysts, which
diffgrentgidgsioflsl comEREErafopdinkdp tallsmb thasaprsene. banvepkionn! full
may tend to produce polymer with LCB levels that are
dupler comepttitatios deivices parsool paree freypencafasdaccayapn a different
catal yst conpositions and nethods that allow better
fregoenayo|In ghanyCRn ren badion defviass 4e-de Sviradess spertionics sellwlar
range is a desirable goal.SUMVARY OF THE | NVENTI ON
telgplioncs rekephones, tase slrpass ete- catranspsitteconheseiveiomgre a single
nmet hods for preparing catal yst conpositions, nethods .
anfepna fak prieplexiengr wtish),rrad thnsigesltydnsmittqsbis prenger bap the signal
copolynmers. In the course of exam ning
recuitedl | et i sipas e transreiftien sigpklofber st tosravebsighifisarg dijtances to
was di scovered that the |ong-chain branching (LCB)
reapbritsefustindticBHe peseotsving devine t Yase siationathlyyssitionyets. ), it is likely
related to, anong other things, the type of
to hetadiboidens d@hadticatbyethp tioyeed yeaghes thk seceivvhatiedct.oThdhe
particul ar activator, including the particular solid
tra@Xinéteedaigial atso thaoto havetshifatiarn roupp o5 bé distihglisiedie over noise and
constitute one conponent of the catal yst conposition.
infeffefee peReskbefat ithaeqpmatent i nvention, for exanple,
it was discovered that certain netall ocene-based
[06e3]al yStn BYStBk doafimiliediessyBicaly HRtRCiHralscvebolik.,
polyethylene with |ow | evel s of LCB, even under

cobr@iddti e Pitranls Sl it QAP BScBTvF e tH0EH 41 18R tradds@ttd is amplified by
netal |l ocenes in preparing the catal yst conpositions of

onleltr $ndrB B Wek SRpiiAds lﬂﬁﬁ? FﬁHﬁ oS sPALsidd. ki€ dodpBified transmitted
tightly-bridged, -netallocenes that conprise a pendant
al kenyl (ol efin-containing) group attached to at | east
one of the cyclopentadienyl-type noieties of the
tightly-bridged |ligand, and al so conpri ses one or two
aryl groups, particularly one or two phenyl groups,
bonded to the bridging atomof the tightly-bridged
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that provides an activatable |ligand and the activator

conponent, for exanple, an organoal um noxane. In other
wa@amem927bhese two functions can be provi ded byPt™mS2007/061538

separate conmponents, such as an organoal um num

conpound that can provide an activatable al kylligand

to the netall ocene, and a solid oxide treated with an

el ectron-w t hdrawi ng ani on that can provide the

activator function. Further, in sone instances, the

net al | ocene conpound can already conprise an

activatable ligand such as an al kyl |igand, therefore,

sigifh] GRAER PNKBIntb hRd reREQU S8 5h Ale 88 tHeliRb tRnh hGaNek d Suphiier
requi red, but can be an optional conponent of the

cirdt@NERS bnRFRGH %thﬂﬂ@fe%éﬂé&sighm.%&&iﬁﬂﬁéliﬂ%éd&ﬁe@%r;s path often

eadst one organoal um num conpound as "optional "

1 'e.‘t'a. N ed substfhtiallVStronger in
oL ARk L AChcd k) Shgdel ety sttt
am]gﬁt?ﬁé ﬁ%t[ayché 8e§i1[m%rrtint8ﬂe%1|hr¥5éi96 AGlidaiy to the
onposition conprising the contact” product, as
d b . i . Skij .
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aryl group; R and R are independently a _hydrocarbyl )
SengFasion abkthg Yoy tFaTGESRUSHFS @?b@.dgoﬁefs ﬁ%ﬁy Bietimngiensmitied
.havingp%f to 20 carbon atons; or hydrogen; n is an
signpk Gag Ikged Ut 0 10, inclusive; and RAA and R4B are
i ndependently a hydrocarbyl group having up to 12 .
(001 bon Fagerd, is 6roleskategyam: iHyStatimga W@ag%fa%ﬁef 102 / receiver
or ganoal um num conpound conprises trinmethyl al um num
104 pirengeprent dor min-dunispeeppraicaiemdenice spe eyt SPMnum
rriisobutylalum num Irihexylalum num )
comﬂqng@itﬁgxﬂegicgr N qlf.mﬁxe[ APe @Ql}plgg @mtmﬁmmer 102 and receiver 104 to
di et hyl al um num et hoxi de, dsobutylaluninun1hgdride, )
pexnie sigphlalto b tiansotited rpd escebieddhnpueb apisntenne AVY hEhe prsmitter
and c) the at |east one activator-support conprises a ‘
108 typicklhxindedes @ siged saiitds 144 tedtacnemtesw baselpandisigpal (Txss) that is
anion, wherein the solid oxide is silica, alumna,
upsionivededbupanmasr HlSuwitne phospissive caaiea fiequenqyhoshblifatlde signal
zinc alum nate, heteropol ytungstates, titan a,
fromh theanixar 1 bhgndeh amphfied by a power exiptifer bl % edd oxrigheisted via the
t hereof, or any conbi nation thereof; and the
dupleger 1@antl dthelimaviosg Tariredeives 104 uppicaldy inchides h diey noise
brom de, iodide, phosphate, triflate, bisulfate,
anfiliffeaIEN Af) 100 tigh @sciwes afcbtipbsisttdeaive (Rx) signal 119 from the
trifiuoroacetate, phosphate, fiuorophosphate,
dubletter 0ad. r & @B Cor rhixOTNISAdnh Rl @es fhlelnial foanhe @eceiver carrier
per manganate, substituted or unsubstituted

ﬁe@hgﬁiﬁéﬁk‘hfﬁwa@ebﬁﬁ%ﬁ'tﬁéﬂ Bdsddfit SRS hhdsUHIRE 124, an analog-to-
arenesul fonate, substituted or unsubstituted
digikdt YA EahRrteCl 2@ RMIGRIRIWBAdsANtdrNey eaid toldve8dilink device 128.
anot her” aspect, the present invention provides a
catal yst conposition conprising the contact product
of: 1) at |least one a-netallocene; and 2) at |east one
activator, wherein: a) the at |east one a -netallocene
conprises a conpound having the formul a: (X1LXX2XX3XX4)
, Wherein ML is titanium zirconium or hafnium (X1)
and (X2) are independently a substituted
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I odi de, phosphate, triflate, bisulfate, sulfate,

fluoroborate, fluorosulfate, trifiuoroacetate,
w@b@spbese, fiuorophosphate, fluorozirconate, PCT/US2007/061538

fluorosilicate, fluorotitanate, pernmanganate,

substituted or unsubstituted al kanesul f onat e,

substituted or unsubstituted arenesul fonate,

substituted or unsubstituted al kyl sul fate, and the

l'i ke, including any conbi nation thereof. In yet

anot her aspect of this invention, the

activator-support can conprise a |layered mneral, an

Thé O BE3SRAINOE2RL 2 189Gk VALRIE: PR TOEigARY! 1008 DiaL: QBnal,
thereof. In tThis aspéect, the activator-support can

anCRERE LSRR ChigdalMiperal , a pillared clay, an
exfolirated clay, an exfoliated clay gelled into
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aspect, the present invention provides ethylene
maspripRe (&2 aftd Midp of yersraionygdshe joy-passltr (LRE} 124 BAyld
produced by contacting ethyl ene and an optiona
ehﬁm@ﬁ%ﬁwlﬁﬁﬁﬁﬁ%h%gn%ﬂﬂa-a catal yst conposition under
ol ynmerization conditions to forma polyner, or )
[G@H;bm y e FECYih el eimpansat isatiapdrs tvhes iarplies a hinpar transfer function
provi ded as disclosed herein. In one aspect of this
(i.¢. ey Boction whidhe ifbe inmfut §5 hlediy aceriain/Beioar orAyeas e guPut to also
of this invention can be enhanced by precontacting
besoated by an fidenpotlyireiornAatinm sicmalstreeamdiconplotie Arrutsignplsr m
a first mxture, for a first period of tinme, before
cheacteriptiost Uoe iistanisers campersneis fgetfhommentineityiifigapplies the
pol yneri zation reaction conponents, formng a second
samis wtaling, fagtor tosalbmpohsigpals rapdrdiésstof meput Bipmabaapiiiude. One effect
a -a-netall ocene conpound can be precontacted with
of sontineat hemppoingnisrthadabe mput gedlisdrequemgpyoradigdth is broadened.
including, but not Iimted to, for exanple, an a-olefm
Foreranple, anthpansignag ahaahitiailn oocupdssat @dryst frefioencydaedwidth ends
period of time before this mxture is contacted with
uptdreup @b Riider poby obfre@ahtien Thaefdre viraftpondnislinearity often
including, but not Iimted to, a solid oxide
in@eldetBé PandUpPsftmodligted ik sighyisure is typically
termed the "precontacted"” nmixture and conprises

[000F CONt ACH ecbue VTR | Seadybithem$aeand, fHeXédked TxSignal 110 is
typically terned the "postcontacted"” m xture and

sqRRREHhE 8ECPRK!EE BAAE tRSCABRAN 8 eBand Qle.,OXBRPILhe HBET-
m xture of at | east one netall ocene, at |east one

coﬁ{fﬁftéd"ﬁv&@aﬁ&')%ten@&ckﬁﬁighﬁqslb. A5 Oh8 RRARIHAT RYBNer 104 cannot
cocat al yst compound, before this mxture is contacted
wWith the activator-support, is one type of
“precontacted” mxture. The m xture of netall ocene,
nmononer, organoal um num cocat al yst, and acidic
activatorsupport, fornmed fromcontacting the
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and optionally at |east one organoal um num conpound as

further disclosed herein. As used herein, the term
whridgeténr an a-netall ocene refers sinply to BCT/US2007/061538

net al | ocene conpound in whi€h the two h

-cycl oal kadi enyl -type ligands in the nolecule are

i nked by a bridging noiety. Useful anma-netall ocenes

are typically "tightly-bridged", neaning that the two

h -cycl oal kadi enyl -type |igands are connected by a

bri dgi ng group wherein the shortest |ink of the

bri dgi ng noi ety between the h5- cycl oal kadi enyl -type

adehﬁe&@l@rqatek Sufths IHLE T tPMal ThoiSnaitiRg it earatdirRlititd ecognize
dge or the chain betWween the two

rengecpyg]l\egglkadlenyl-type | igands is one atom although
ridging atomis substituted. The netal | ocenes of

i s i fiar, ls th
[00%?]8 (h 5@%%@%@ é@(e% Iqtlg ggqoggslﬁ%gﬁonse or \/\I/II%OerF é ?rﬁn%eﬁ é1gna s that

magl1 gr g%ggi)é(ﬁlghﬁ de]ld R dtlnﬂ %fﬂ 94 fﬁQQeaz&Q% & a@q 10. For

entadlen stitut I nden I'i gands,

e
mgrgsl (g gg%loéjsg%g qf 9(%1‘83' Bthg-:?\é\}q[@%s% 28 n%ltléngmrd\@p ﬁét%&o@k) with

aar a ger mani um at
t
a C%[%ra% aé‘ﬁ?cé'd ﬁ!ypeer felge and gugnicg’ sgleargggcgpoﬂftheér ansmit
d tl ] t
S SR R

frc%lﬁs(rl}%%gm%g %(cjméaé Frl}éﬁp cg& cr Hal%lmogl 12% 88%108 S‘df%f:é1Qrcq1,101£1c:y spcetrum
ubsti tuent on the mnet .
oFRBER g ey P o gEagcis hroguenevigys ol s
havi n he for
ja@g?rm%zl AL S f@&éﬂ’%?d%ﬁ%ﬁ%ﬁﬁ?r gpelking it difficult
sel ected froman al kyl group or an aryl group, either
to ¢pCSkfi ch having up to 12 carbon atons, or hydrogen,
wherein at | east one of RL and R2 is an,ar¥l gr oup.
(000 mp! Eeoratpragieg RIS SFRRbS thascaher 194P ta?@teﬁgte
limted to, >CPh2, >Si Ph2, >GePh2, >SnPh2, >C(tolyl)
amghﬁstsl?(()((mqwt)to Zem‘%‘Ge‘(ﬂ%%‘I“}ﬁP(} 51gna1§,§'ﬁ{ 125718071 yzby w a sharp
>Si MePh, >GeMePh, >SnMePh, >CEtPh, >CPrPh
filtsCplien ol mayuc@@ weemel GAYY fikee M, betwaen, L&fsﬁ% (apé pyigr, 121.
>CHPh, >CH(t ol , and the like. Further, at |east one
Hosglyst, ithq,ﬁ;q’q@rn fé fibers123ga 0wty sdas only effective in removing the
h5-cycl oal kadi enyl -type ligands is a substituted or an
intenfeninesT* sighad 16} adtihe pampaeni ﬁgc%gk@rfwapw spgewp, of the jammer
having up to 12 carbon atons, which is referred to
sighelrmayoesipzthe’ sdnpeefigduegen apﬂceraegmmt@slsd B signal 112, such
regi ochem stry of the alkene functionality. In this
filtaspg etonld dissfiltéeduichainemicd Rohsignd eameyll Aprashgy teehnique is to
bonded to one of the h5-cycl oal kadi enyl -type |i gands
filtef theHeakled iTogigrep! [1 il ¢ andl jarwner gl thiven teefotive bathdefae
di stal fromthe h5- cycl oal kadi enyl -type |igand, and
anmdphiiceicn. eThatecheiqde $ciotleadras adequerdrotusal (kethy lleaed T signal
Thus, one substituent on a substituted
an€ yah@peatad nefe tod ctisb s iHelibetdédBeRidnal OI2 ® filter, and (b) large
substituted fluorenyl of the nmetall ocene conprises an
an@bkSa¥lveghpleRersiand Wieednaase nebesaya- net al | ocenes can
be descri bed as containing a hydrocarbyl chain

oLt ac heghys OG0l rédeev iy CHPRPAG u8E ¥k teinaD S AW gRfaels123 in
whi ch conprises an olefnic portion. In another aspect,

cotrfdeha®bn WEASE hiBR AL &likQa6 DeevRht fehkiSiciaN €iMel BB leaked
conpri ses a conpound having the f ornuF (X XX CX XX
ML, wherein ML is titanium zirconium or hafnium
(X1) and (X2) are independently a substituted
cycl opent adi enyl, a substituted indenyl, or a
substitut ed fluorenyl ~one substltuent on (X1) and
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al kynyl group, an al kadi enyl group, a cyclic group,

and the like, and includes all substituted,
war®ainsi7st ut ed, branched, and |inear anal ogs OPCT/US2007/061538

derivatives thereof, in eachoccurrence having from one

to about 20 carbon atons. Thus, aliphatic groups

i nclude, but are not Iimted to, hydrocarbyls such as

paraffins and al kenyls. For exanple, aliphatic groups

as used herein include nethyl, ethyl, propyl, n-butyl,

tertbutyl, sec-butyl, isobutyl, anyl, isoanyl, hexyl,

cycl ohexyl, heptyl, octyl, nonyl, decyl, dodecyl,
tran%m@stsmﬁ Qgﬁ%yé HQ@Q@&”&Q’[@mQH@ﬁW i lte@%}le E&s@ly' hiBthe highly linear

Exanpl es-of aromatic groups, in each occurrence,
mted to, phenyl, naphthyl,
lnngﬁ%h?g%g%eﬁ%mgﬁg&?ﬁ%]ﬁ ke, including substltuted
derivatives thereof, in each occurrence having from6
to about 25 carbons. Substituted derivatives of
aromati c conpounds i ncl yge q} yre not limted to,
tolyl, xylyl, nesityl, andw%he I ke, including any
[00l2} er oBe msmaghsf tht it ertide coyerriye witrkse ofmmERwAiPR oGS,
cyclic groups, in each occurrence, include, but are
sucha@k altiams¢edebrt(os., cxynlbmpmraéﬁ‘tnmsnugl@i cod|re¢qive), having a circuit that
cycl oacetyl enes, arenes such as phenyl, bicyclic
cangéls tigsrrandhltive intekerericn chusdiliby tewlsstit sigrtabei(od eftiov sighelel leaked
thereof, in each occurrence having fromabout 3 to
or B Lhto2Be earhen adimaamnd Eh facilieteddativma st divad sgnal of
cyclic groups such as furanyl are included herein. In
int&a&h occurrence, aliphatic and cyclic groups are
groups conprising an aliphatic portion and a cyclic
[00R8] t | OBonRXam e tafonsipirerdt At hpseatubfiir cancelimgtintermodulation
limted to, groups such as: -(CH2)nC6HgRs-q wherein rn
intdrferdficd AHEGBEnd bPAYcketver allRelbpdatug bomprisig &) a lt@gatction
from1l to 5, inclusive; -(CH2)nC6HgRn-g wherein mis
cir@dl sSHMRYUSId brredBive 4 AraaBRub] ifhateSth@foh e Efaracteristics
ron1f%?b 11, |ncIu5|vE@Hor@9’Sﬁt)lnC HoR - wherein m

of ih% r@&:ﬂ’&t (%g%ﬁd bfRMela tRomttRidtedlQitp @il i & s@thal AdREEceives
from1 i hclusive. I n each occurrence and as

theq'gédr&ﬁqcﬁgg ‘gvut Bchsl dnRd@peAdE Rt 2Qb&SHIRE fal BdIn @8 receiver.

al'i phatic gr an aromatic group; a cyclic group;

Th@gé/coga mn(;hli‘cfé' eﬁpim RiMe SRRt b iesl-ge&d S(Yj@{é_aﬂ Vi ammer

ereo dlng but not limted to, a hal

s1gﬁ£1k? X4 g? cen%r Qﬁl ag ¢ ?ﬁﬁ%@ d Ldb R LR @bt 4emal from the second

0g h ereo any o rch has from1l t'o about

%1g8§f§1%@t ?&ﬁfgﬁren%ebm&?& Hee 2580 QREd @ﬁﬁ%% blé@h'&@?ﬁlgﬁal and

and cycl I c “groups I nc ut are not [imted

Jamr951|‘2 %&M@%&%@%ﬁ%ﬁo%@ﬂﬁﬁy be %ﬂﬂdalced and
poss%@gé%ﬁg(gsmn%g@%l (e. %%%ﬁg%al) The reconstruction
c1rc&%%%{;am %&%&%{%&}E prox%e%}ﬂ ar céiaracterlstlcs

L bst i t
B A T
thqo’%%wlrjsgrrge n(? ﬁ:’agljgg%ll%ldggj %ngig(:é an 89(%01)3%% rﬁé HB? erqg‘q,rggxﬁnatcs t%c lincar

oxygen-cont ai ni.n ro ,_exa f whic de .
en LSRS08 NG, G OueSe Xy ﬁ%&%&%@&#%ﬂﬁ% resppiyuction
and the |ike, including substltuted f1vat|v? bel
CITe i tQ BIOVidGHRSH EPPPSRUCted QuiRMt signabwvhen g firstgighal is below a
aral kyl, substituted al kyl, substituted aryl, or
thrsghedd Powekevak al kyl having from 1 to about 20 carbon
atons. Exanpl es of al koxy or aryloxy groups (-OR
groups include, but are not limted to, nethoxy,
et hoxy, propoxy, butoxy, phenoxy, substituted phenoxy,
and the like. In each occurrence, sulfur groups are
sulfur contalnlng groups, exanples of whi ch incl ude,
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Xis d, Br, or I; Eis Cor Si; RlL and R2 arc

i ndependently nethyl or phenyl, wherein at |east one
wobkoRbs7 R2 i s phenyl; R3A and R3B are i ndepePdEnsi097/661538

or methyl; nis 1 or 2; and RAL and R4B are

i ndependently H or t-butyl. Tn yet another aspect, the

at | east one -netallocene of this invention can

conprise a conmpound having the fornula: (I1V), wherein

ML is zirconiumor hafnium X is, independently, H BH

, methyl, phenyl, benzyl, neopentyl,

trinmethylsilylnmethyl, CH2CMe2Ph; CH2SIi Me2Ph;
[00%2 CMVeR CHZBRod OFs %‘ %2@6@ Pl%r Eeahgelfag0 rre&lverRlnt%ﬂﬂodul ation

are i ndependently an al kyl group or an aryl group,

mte@l*et*c!?)%é of rihi GBiHRaVi b@tﬂ HEest @ayl Qe&lifgN adLbOMPosi® signal having
hydr ogen, wherein at east one of RL or R is an aryl

mteg&gHQatl&?"L}n%?féﬁggg AL 2! fk‘é@ﬁ%n%ﬁéﬂ ¥t %awﬁ&’c @5)b¥}oce%s1ng the

roup or tri rocarby |Iy group, any of

corﬂ%‘éﬁ@g i ttlﬁroﬁgh %ax{ioglﬂﬂl i GO c&[velﬂs% Rﬁo% %o %Ebtractlng the

tee Fom Ive; d R4B are

mterﬁl,gc%%g %Qﬁgél aioft ct%gi o@g 'éﬁ?/lkf r%r % lﬂgu : ?’%idfncgf ﬂ‘b‘ﬁhtngarlc?onverslon o a

er aspect, the a

ﬁrsL %?%;al gﬂﬁaﬁ i a'zTP'i fgrf%g&e ?ﬂcetlﬁlugnl ﬁ%%em 'aﬁ@ ﬁﬂnyfb'tr%@ﬁng the

any conbl hat |

mter%;é?né:le cggcéer:%gattlgp st1 ?tfr %{ thaestpo%n;gdsﬁ% Ilg%ﬁi tA §§t§1{n %réereg‘ewe signal.

I'nventi o

Th%?ﬁ%ﬁ%grgaﬁ%" ?%ngf @@%t”ggp%g%sgroggﬁgﬁedm gg;%ﬁga in tho
s
corRER o tté%géee?%%[)”“ 3o aRaRIE abiandishl fpgllanca biece

t hat can be e in this invention

OV‘Fei}S’Hﬁ & SO e SRRl bs. SpHGegishe intorforence

91 132, 5,210, 352, 347,026, .5, 399, 636, 5,401

canse Sipns @tﬁnag é@e 85, coglpﬂglie eAgrial 58"%@%1%’ RIS g@?f’ffefence
5,541,272, 5,554,795, 5,563,284, 5,565, i%? §1571 880, . L

assgCisigd Witly thebiged-oyersierilgmel/oygamnsT grgnal R Klegwainosye signa
5,705,578, 5,705,579, 6,187,880, and 6, 509, 427

Subfeastipgtibe gueroreBenersellatiomeTieR JEdR dass Carapgigsigngl substantially
met al | ocene conpounds that can be enployed in this

renqygs rerentl igader seiad qréﬁo%mealqdﬁlqt@peméé@ce upmathe composite
Kppl, A Alt, H G J. Mil. Catcil A 2001, 165, 23

sighalj iAprdgiie, thenonlicess aemiersiqn 1o egkptsignsd melwgs (%)awprommatmg
S. The Chem cal Society of Japan 1986, 59, 97; Alt,

thempontinsar alpatpctavistickehr tragmigter Dy wememplifieroarth{b) pppwximating the
562, 153-181; Alt, H G ; Jung, M J. Oganonmet. Chem

lind: $Bara6ESistieTolithe gaimtrag,e offthe Reeiver-al Di ssertati on,
Uni versity of Bayreuth, Bayreuth, Gernmany, 1997,

[00Sef er ArRtherDoaplomentatdds peovides ortranga¢iver systgm gomprising: (2) a
Bayreut h, Bayreuth, Germany, 1995; and Zenk, R

trafDogitier ap-cOhgemiohatifcoit, foUdeetasm)andfarﬁd}fvem trgnsmit signals; (b) a
Bayreuth, Germany, 1994. The follow ng treatises also

recdd&e Hotve-couekrsivat dieds fordérhedylathig @d arfidifytng, reRivel signals; and
P.; Weigold, H in Oganonetallic Chem stry of

(o) Tart ametinodulatien icamgellasieh kHatni wonfidaedewi () Mesive/ar Krst transmit
1974. ; Cardin, D. J.; Lappert, M F.; and Raston, C

sighal, (D@84 hynidfeabQbm0adaptico lingah cdAterstdaltaithenfirst transmit signal
Compounds; Hal stead Press; New York, 1986. The

to GoG@N eal iHfErRWAceEResnRdch BiERE @IRecdive hheniposdesignal from the
i nvention provides a catal yst conposition conprising

red@tver @RNn-88R ctdi@N biryuibrdndd@y stibtri®tigd iReHBRned BRWeNbtion signal
conprising an ol efin-contalning noiety bonded to a

frory 8l ORRIS At Wt t/ BStainl Dadke@Ndcdte i ?ﬁ@t B8t ¥lay be coupled
group bonded to the bridging atomof the bridging
i gand, at |east one solid oxide activator-support,
and optionally at |east one organoal um num conpound.
Thus, the designation of the at |east one
organoalun1nun1conpound as optlonal |s |ntended to

g, o,




Chem cal |l y-Treated Solid Oxi de Activator-Supports Tn
one aspect, the present invention enconpasses catal yst

W@ 031767 ons conpri sing an aci di ¢ acti vat or - SBEPOUK1007/061538
whi ch can conprise a chemcally-treated solid oxide,
and which is typically used in conbination with an
or ganoal um num conpound. | n anot her aspect, the
activator-support conprises at | east one solid oxide
treated with at |east one el ectron-w thdraw ng ani on;
wherein the solid oxide can be silica, alumna
silica-al um na, alum nophosphate, al um num phosphat e,

to 2hd) GraIrbiB3itR P, coROERTRP AL URES IR LB eivdr dARL-Bonversion circuit for
zirconi a, nmagnesia, boria, zinc oxide, m xedoxides

colifIetE@insnNGghdlS tb bk @nteha ARY rfBeiitl focBlveG WP BLEOMe antenna.
t hereof: and wherein the el ectron-w t hdraw ani on

TheaiRtdpRrdrcd Uah B8 1atioh! Qéﬁaq ema§b Fb@}[gu@ﬁ“actie&) %O(E 1th® I?:gi?rl?)ggittee signal at

triflate, bisulfate, sulfate, fluoroborate,

babdtldBd 0S Wi af Add1idiF QEF&EabE o Ffif?ﬁﬂ&a&aeqspg% signal includes (a)

fl uorophosphate, fluorozirconate, uor osl

approstRh@tddl aRAt Bneap 9515@819 ANABearsS gg%%{;ﬁ%#%ﬁcg q %rgr the transmitter up-

unsubstituted al kanesul fonat e,

. et " bst | d or .
cobASIBS tc_iﬁsﬂltt,eﬂmc?{bgy%?%tq){]%a%{lg Bhesﬁlnef’/atr LhYLE rr]lg{?{l%eﬁn characteristics of

unsubstituted a Fany conbi

thd RRERES dod RS AAl QluRYPRY; tér&%é&%%?&)tggﬁ% gﬁ%t? 8%?uit may be

product of at east one soll oxXI

turhE@ sk - raw,ng ani on source. one
nETS ARE Bahia bR A bt igshela
i norgani c oxide. The solid oxide can be optionally
calcined prior to contacting the el ectron-w thdraw ng

ani on sour cBRIERDESCREPTYONOE THERDRASINEScal ci ned
it her ring or after the sol.jd oxide conmpound is, )
[0@0 t a(:tl:(g%“l Wi ? ht ﬁeggfgc%?%rﬁ%lbﬁﬁ%n@ YRIGh EE§pEEer-receiver
n this.as t he solid. oxi de conmpound can be
arrélég’e&l eﬁlgf roafﬁl h%%ﬂtl%’? ﬁ‘gﬂ{n”f”r‘fa%?fbgﬂ’é?e' aspect, the
I vator-support can conprise the contact product of
[0G1 ea??g%ﬁ eéJ o] %i?i@% Saagrgmo YjugBatinmpso vriep e diraisceiver having
adggasttpge eIectroH-,mﬁthdramﬁng ani on source. The
PEF VAT B8 Ep Y 8hah APl inhiosncaanbadingnt y as
W@% arﬁg to the corresponding untreated solid oxide .
[ ﬂgou BUIT Rels 4 biogh (ireramplBstrating soreeaiver dows-cagversion circuit
catal yst activator as conpared to the corresponding
charpstrizede §y s itpapesialaiion Wwibrterches Whickeridi papcebedéybeunddaptive
. by theory, it is _believed that the activator-support
mf%%ﬁ‘ﬁﬁ?(i?rf@fl?%l%ﬁ&g casIit gepxiling te ap gmbeiimentonpound wit h
an additional_ionizing, polarizing, or bond weakening
0% dhct i Srgure fiiltedtratescss grapg shedingre deated wakived signal at baseband as
function, by mpakenin? the netal -1igand bond between
wel s grieepfidcondpymiermmedlative predut (I D endrétiad drdeeingermodulation
Thus, the activator-support is considered to exhibit
proguct BB Vat i ng" function, regardl ess of whether it is
i oni zes the netallocene, abstracts an anionic |igand
[0028] f or Figame iSoHlystiates avemitiemsatiche repethtatiog asitHaomekrind dulation
the netall ocene, sinply coordinates to an anionic
prodiefadd si¢rah passingoiht@ghs: dididinagtdevade0r - support, or any
ot her mechani sns by which ionizing, polarizing, or
[00Bbhd wEzvenindiustirght 2 aeaetal rdhdd 2R ahf@inch®cond and third order
net al | ocene-based cat al yst conposition of this
intqrmodniation inteifercact torapEeati Bhicbhid hydk@ak kY oS Bblementation.
along wth a conponent that provides an activatable
ligand such as an al kyl or hydride ligand to the
net al | ocene, including but not limted to at |east one
or ganoal um num conpound, when the netal | ocene conpound
does not already conprise such a ligand.In stil
anot her aspect, the activator-support of this
i nvention conprises a solid inorganic oxide material,
a m xed oxide material, or a conbination of inorganic

o,

. 1. i e



al kanesul fonate or al kyl sulfate can have up to 12
carbon atons. In another aspect, the al kyl group of
wo b@7abkanesul f onate or al kyl sul fate can havePOpUsm08061538
carbon atons, or up to 6 ca¥bon atons. In yet another
aspect, exanpl es of al kanesul fonates include, but are
not limted to, nethanes ulfonate, ethanesulfonate,
1- propanesul fonate, 2- propanesul fonate,
3- et hyl but anesul fonate, trifluoronethanesul fonate,
trichl oronmet hanesul f bnate, chl oronet hanesul f onat e,
1- hydr oxyet hanesul f onat e, 2-hydroxy- 2-

[0@pandsgitonal e, bidckratdyeany -iduffeRane suhi@nat .
the like. Tn still anof%gr a:s?)ect,gexanple2%013\"8':';17?{123‘fmadal‘mve

secld foad @ Intertfid diflgiorPHn call &i A QUircldt kL fFinka i i
met hyl sul f at e, ethylsulfa}e,Tf-propylggl?gpg?hphnmnmhon

[0023pr op\isust featea ﬁéé@ﬁ%%%ﬂlﬁ%&%ﬁéﬁe ﬁr}e}PSSCSfV 1t having an adaptive

trifluoronethanesul fate,” trich ate,

hifdbrAEORBS-HY 1 2 at e, . )
t12-hydroxy72?§%F%§§%ghl?g¥€?§§¥ﬁ%¥%%§§ggy%F%BgF%%??%W%}
R e L e e

having the general f¢
intbFer@Rcet YhsdBhAY Be ?éffn{é‘QO Uhe éxﬁp%ﬁwﬁ%{igo n atoms, that

i soptionally substituted w east” one gr oup
sel ected i ndependently fromF, d, Br, I, M, Et, Pr

Bu, OH, Owe, CEt5 h, or Rc ,
wherein Rc is a Ii§§§¥¥§5H%F§%§§§5§£F%§F group havi ng
[00251t o 20thodpHowiret dasstiptidny spedifie dannasyivanatoviay aBkorough
referred to as a substituted or an unsbstituted
undargsmeding bHthateenbdBiments e Howevar, i willl i fst6TbP6ne of ordinary
substituted with an alkyl side chain, Rc , which
skillng thecretsthat the rgntakdinibnts nte tehbdticell REtHORE Rese specific details. For
arenesul fonate is intended to include the detergents.

exdnmple,orieuas pegtbe shbendh PlodkdalRank it HRcALENBDBLE QB L
can have up to 10 carbon atonms. In another aspect, the

embo diinegrsdt pndéceb iy derne 3o biRpalstinead) vRAVIE R 8F 8RR, structures
atons. Tn yet another aspect, exanples of

andteeinequdsimfad@ e helvade delitin dk €& rA6t td duEthR4nt @mbodiments.
benzenesul f onat e, napht hal enesul fonate, /;

[0026D! uenesitfignated thattiRl BRBEGHHANALEhe described as a process that is
3, 5-xyl enesul f onat e, trlfluoronethoxy%enzenesuf?gnate,

depli¢te€ bd ©NOWRELO VISR ZRNRSM! § ORREre diagram, or a block diagram.
trifluoromethyl benzenesul f onat e,

AlthbighY B6RBRETYNLD @ZeRSHE %?%?%(gnés as a sequ r%tia

1
fl uor obenzenesul fonate, c nzene on

opctatirdicex ye bhasehanzenesiw £ . iti
3-f|uoro-4?nethoxybgﬁgenesupﬁgﬁgﬁg?yaﬂam¥%%°$ﬁ&%9“$%%ﬁme
opdrtonB! BeORa bt I aw plelalcly i.ses a.salt of
pan eIé%?ionmfthd#gmgﬁgﬂgﬁ%%g?: gggggﬁgeﬁgoﬁmgPO@%rFon
cor@flefcialy SBLdss G Q6 tjon.that all.ows the salt to
OnSge{c/ert o}’:i%dggon%ose %g%:ﬁll<&t%o‘1 Igﬁtémgt‘lg gmﬁl&??’ndgpr@ﬁ? "Fihg.
subFRERY Suf lctat e, suitability of th rticular
SSalt iobggg%%ggégg ngQ%%%%EF&?ﬁEN:%%%@P%ﬁﬁﬁﬁgﬁﬂrﬁVAng
t L el Aut_are nat limted to, the solubility
=0 d? e&(grgéfbp 811?dnb tJtghdere s io?g}? %3???%?,&? ﬁ%th%@k“C&Pn or the main
ﬁm€g¥prse reactivity of the cation, ion-pairing effects
etween the cation and ani on, hygroscopic properties

{Oé:ess, many of the

=

[Oo?ﬂpart d to tggtﬁglt Qﬁ.the cation, and the like, and
er mal” C51°A6T 1% T 28F MHE A M A ePEXCE BRe 8T Blore d¢ wiagsl fer storing
dmg@tﬁ@gs in th salt of the electronw thdrawing anion
b ARG RS r95dronhY SRy (RN gendem aGeRByAnGRRAOTY f yMmagnetic
amoni um tetraal kyl amonium tetraal kyl phosphoni um
H+, [H(OEt ]+, and the like. Further, conbinations of
one or nore different electron withdraw ng anions, in
varyi ng proportions, can be used to tailor the
specific acidity of the activator-support to the
desired | evel. Conbi nations of electron w thdraw ng

oy T T



hexaf | uorozirconate (NHa) ZrFo, anal ogs thereof, and

conbi nations thereof. For exanple, amonium bifl uoride
wokboHB276aN be used as the fluoridi ng agent, JdRPET/US2001/861538

case of use and ready avail@bility. In another aspect

of the present invention, the solid oxide can be

treated with a fluoriding agent during the cal cining

step. Any fluoriding agent capabl e of thoroughly

contacting the solid oxide during the calcining step

can be used. For exanple, in addition to those

fluoriding agents described previously, volatile

di%% %@lgxﬁlglg n{eldHRﬁé %@9%{1 %ﬁﬁg mgc%ﬂngepgs%ed Exagéow%eﬁ and/or other

e organi uor | |ng agent s useraly

m?c%pr%geagiblé Q\%d Vsef% I on m oyrglgﬁ?r] U't}F at%gﬁg%t}agl‘nne reac%ble

reons OI‘O ex ne per

uor, trlflu th nbi nat i.ons
%4%%%0 %Q@%&%n iraetie v f%%ﬁ ot ﬁ%rf&%? T gRfigal storage
420, r& qe usggg_%% athe X|de | :%orlded
gter n“& Ao s *hderiolh oRfir it il e £pRgining or
the solid, ox the fluoriding agent is to
CWBWP%“%W ‘SS?&%‘{ R@t @agent into a gas stream used to
[ he solid oxide durin ci natjon.
obgdh ot %ﬁhef'%% SEReR R B PRl PR hagfwagen goftware,
chentca%* treated saolid oxide conprises a _chlorided
Firgyy4tey BT TRIEPQOHP T Cm ARG P ROE DBIRAmPlamted in
urc%m]t chloride ion is added to the oxide by
v 4 LIRS P BGARCosise e Pragremegads or gadg gagments to
can be added to the oxide q¥ formng a slurry of the
PepiRrgdhs Acosswny tagkt wey b stared ima mehinercadspleopcdnm syeh as a
present_invention, the solid oxide can be treated wth
stogag G HPtAgfetieraaels). ny DrpreseasrednPerEoTst i nopgspary tasks. A
chl ori di ng agent capabl e of serving as a source of
COR) BRENRIG MAYICPISEPI dgHiPyedvem eaonsting, lsebrriden, durpgrgm, a
the calcining step can be used. For exanple, volatile
roinga Aistbiokting.iadhedplagestitvaapadegasedassErampbmbinefion of
vol atile organic chloriding agents useful in this
Ingsystions, ditatshmcfunsse nt pogram statmesntd Ul catle sepphertinmiyt edcoupled to
to, certain fxeons, perchlorobenzene, chloronethane,
andibeh Fedasremisane, a edrtioecs @rowt h}wdssingtaﬁﬂ/baod’dei}ﬁlhgj'ﬁl.fonnation, :
trichl oroethanol, or any conbination thereof. Gaseous
datyy dravgemts; phenietkes,anr nodrhoryi cvatdntts dhforaafion) sguhentyseaameters,
with the solid oxide during calcining. One conveni ent
datee throthagfbe pasdedc formwgrdet coroxameitngd thrdupd chili@bietdhedhs including
agent is to vaporize a chloriding agent into a gas
mahogaintisg dnéssadd phssing etok be pssained nevsiode trdbdrhiBgon, etc.
cal ci nation. Wen the activator-support conprises a
[0@208ni calnltie folkating dsatiptionXdedRirCRRinofdgyds @s&Diol dscribe certain
oxi de treated with an el ectron-w t hdraw ng ani on, the

fel@g f Ofic v b ANWbOYnRALWT tEahvBetidn F&ahétm@ddrdet®
the solid oxide in an anmount greater than about 1% by

"coRir@iicatibn UBeic&Oeifels @X hithewirkd oR RRENRE d8SRE Blat tBBsmits and/or

el ectron withdrawi ng ani on can be added to the solid

red®iVedenodhl@Bd 8 é‘i@t TUE @AM ETintRRB JARRNE” 2¥8:0Y0 éﬁ‘?b&ﬁg oPIngnal
the solid oxi greater than about 3% by wei ght of

infeftBreni0d 'c%s@&h%latﬂfr?@h@ﬁarﬁﬁ@ﬁs@ﬁ’ﬁyt 5% by wei ght of
the sol'id oxide, or greater than about 7% by weight of

(0631 solbab é?s?)'egﬁ)f thdiRREH &S msta!\@Fgl%?%J s g 1cat10n device,

el ectron- hdraw ng i on, exanpl e

0 [
L nE b (R %E‘%a%%%te? Bt %t*n% cHCuit that
: on. th wei, ght
cof gt B o in L RE S BLE o BB DR (AL b siemets
caIC|n|ng. I'n anot her aspect, the anount of
el ectron-wi thdrawi ng i on, for exanple fluoride or
chloride ion, present before calcining the solid oxide
|s fron1about 3 to about 2596by MEIght and |n another

o, o I PN . V4 o



I n anot her aspect of this invention, ion-exchangeabl e,

| ayered alum nosilicates such as pillared clays can be
was@d/ogseact i vat or - supports. When the acidic PCT/US2007/061538

acti vator-support conprisedodan ion-exchangeabl e

activator-support, it can optionally be treated with

at | east one el ectron-w thdrawi ng ani on such as those

di scl osed herein, though typically the

i on- exchangeabl e activator-support is not treated with

an el ectron-w thdrawi ng anion. |In one aspect, the

activator-support of this invention can conprise clay
ledRQ& & ?ﬁx 'tﬂ‘@reéé@%%ﬁ@e@aﬁ? ?@fécﬂﬂgte%%geckc@x 6F 2 received si gnal of

capabl e of expanding. Typical clay mnera
in@fdt vat or - supports include, but are not linmted to,

I on-exchangeabl e, | ayered alum nosilicates such as

bl . S. th h t .m " " is. d,.
OB 2 Bl DLt 15 SR SHRRSE ke
f..th tal yst ition t t .is to b .
K T RN T A1 E RN S—

. hecause of its. intimate association with the
ing 8 o R R R S SRR eV HAC o P et to an
cti able |Iigan o.the netal ] ocene, such as. an

an, ?’&3?%%%? AnERGaoke Toupher 0% gitess o6t Aigagly from the

heor it is helieved that the iqn exchangeable = =

an e&‘i‘lﬁ@ﬁ? dp e rspo e 7EQVEESIOH b Qb pad.rig Ay eppostip direction,
.reacts wi.th the -netall ocene and organoal um num

direShgtmsmitcd gerads from thafangraitics S istheiagirnna @86 ghe duplexer

roduce_pol yner. In one aspect, the clay materials of

20%{@ Prirarershtcd hy gt ph deiferaptsvell kpewn designfeprch as
natural state or that have been treated with various

dupdirerspscrar cPmERcTGighly exadlahisgeircless daviqear fmgpme implementations,
Typically, the clay material activator-support of this

the HylarerolP8ds meh@bé 18| A sistennawhichewn diffmertiotyangaes to
with large cations, includingpolynuclear, highly

trepapitpad raediud. orthérarpieamersaisonsHo weitelr may foe sobstifuted for the
mat eri al activator-supports of this invention also

dupfreenpés soreinahpsliments utibxieg Jemn-Divisiexbhidige doskdsH TDMA) or
sinmple salts, including, but not limted to, salts of

othgr (e pJing Flart luk§ thefeielftequamey Hn (diffdrend tite klogatodend andreceive
as halide, acetate, sulfate, nitrate, or nitrite. In

dagm eDegspditg urtdnghe Hetyilaof ihe appliesioppartriaf of biter components may
i nvention conprises pillared clays. The termpillared

bealsay $n pleceiofthetdmpleabe208 ar stitvh towikelidngk srahhatt ahaveceive signals
been ion exchanged with large, typically polynuclear,

with tiel antarharged Ateiwdtive B eatuptadet 20S or EXBEPMAS bOrerBbedt when
ions include, but are not limted to, Keggin ions

sepiratehantamak areensel &rgemsmittiig asd feueinag.i 0US
pol yoxonet al | ates, and other |arge ions. Thus, the

[0032]m pi Thatrhignitted 22Smb P irkhedeMRRUS ¥EHENESNpSRGEI PR chddding,
whi ch the exchangeabl e cations of a clay material are

mE@PMAGE .dm{gllffﬁn%,ae&ﬂﬁ)r IR FH:G8E siRBR foPHE knASsion. The
Keggi n ions. These polyneric cations are then

reddiv@ionz eshvatidi ﬁr&uﬁ'@d%ﬁi lRYRIe%iRhit dBiipthéts 8iecoding,

when cal cined are converted to netal oxidé "pillars,

de@fdd@fiingefide S BRIpLINIE: taha/ &l A¥erl RNl c%&g%ﬁé%’d@ Is. Such

structures. Thus, "once the clay is drie ci ne

coldpoBEASUES, B8 IURBRES b FaRbild ﬁ{o%wpﬁa%@tglﬁg b gla%/ﬁgee%’m

the expanded | attice structure 1s nalnt

cofsi‘f%é}%i.a'ﬂ%r élivﬁilz?dig @Jﬁ%?eg? cJtﬂJﬁuﬁl?csctﬁlPﬁ itdg%cgs? lr(ﬁrz? 8ra1%0¥ea{1%h! n

hape ahd size as a function o ng materi al
L . af erj.al: used.. | es_of.. .
coRpLl PALRLoh M BLEN: B35 AR 2 insa avics, s

Pi nnavai a, Science 220 (4595), 365-371 (1983); J. M

Thomas, Intercalation Chem stry, (S. Wittington and
A. Jacobson, eds.) Ch. 3, pp. 55-99, Academ c Press,
Inc., (1972); U S. Patent No. 4,452,910; U S. Patent
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and at | east one activator-support, wherein: a) the at
| east one ansa-netal |l ocene conprises a conpound havi ng
wo b@7foo7aul a: (1), wherein ML is zirconium or pef/ns2m07/061538
X is, independently, F, d11Br, or I; Eis Cor Si; Rl
and R2 are independently an al kyl group or an aryl
group, either of which having up to 10 carbon atons,
or hydrogen, wherein at |east one of RL or R2 is an
aryl group; R3A and R3B are independently a
hydr ocar byl group or a trihydrocarbylsilyl group, any
of which having up to 20 carbon atons; or hydrogen; n
[ ' . ; - : R4B are.
o5 R A Bl LR s SRR IR Rty e

re&gcgpggﬁggns, or hydrogen b) the at |east one
or ganodl un num conpound conprises trimethyl al um num

LODF s obeyH BT HERT P PRROT S Eiy HLA{0 Sotmaleor Spproxihates the
triisphexylal um num trioctylal um num di et hyl al um num

i o e o os P e ety PRl hings H i (e
chloride, or an onmbi nation thereqof: and c) the at

st 0 an iRk v Sisppurror ot S5 106 b esigion
treated with an el ectron-w t hdraw_ng .ani on, wherein

TePHSUEEIHOER el § RosivPs g reaspticdd X dgnal @ad apphgsraponlinear as
%Lunino hosphat e, al um num phosphat e, zinc al um nate,

WHEER LR P rgStfoayersiontta Hiea x sigpaldRiriovide g Aematructed

. boria, zinc oxjide, mxed oxides thereof, or_ an )

infermpiation seppleine o he Bransifeted iptkrmedulation axgaw%/ fwg is then
anion is fluoride, chloride, brom de, iodide,

subtaeph foe therdofripmsias oWpsiNigEt 6soms Globathe, reédivardoyor-ainyersion
fluorosul fate, trifluoroacetate, phosphate,

cifdutt@0apb 0 pivatie, infehBed REki6 RAadighal (1 d10/08ivhd §i3h &, of interest).
fluorotitanate, pernmanganate, substituted or

THB Sitbsdeldtrut Sidnal ik anagibfiaatiothe ssRlddtsutRd d@ftination 212.
unsubstituted arenesul fonate, substituted or

Rl ot oA S UL Ren e FOTBABRY n Fiure 2 ey o
TR SR008 SO LSRR SPabelrl Ahas e e
RGN Ay AR A8 Al b chmponcs
8B BAguRiuBl DBl (A SR BRARSHE (2 0 GRS
mprg?]ﬁ;l jﬂbgk P&f@&gg@ﬁ@gﬁﬁ&ﬁggg@g %gggxlgﬁ%gccﬁm devices is
th%tﬁ%?ﬁ&cﬁg h%hg%dé&g}xing%%@ﬁ%f‘@ne&%ﬁ% g%‘lét%c téa%tlft);m guixer 121 and/or

sl ve, are |
L RAV bon.
RIS 30 Wle, 5. R Qg R4 1P ot RID AP i down-
; | I i b | ected .
oo SRt S R e T R &7 hese b GRPRol Feceived

.Zi Fconi.u r .haf ni Xis 4, Br, l; is, Cor. Si; .
sil S HENGF ol Bhissrte g Ssneapiv Sl anshsied semdiieion signat

%p Ieast.onf of RL or R2 is phenyl; R3A and R3B are
DCIFEPERGERPYY H or nethyl; nis 1 or 2; and R4A and

E% are_j ndependent]ly H or t-butyl. Also in this ) o
[o @ect : Fieiee 315 3 Rlgck diggeny illugireting & scostyes 4awAteogversion cirouit
cﬁo%grise, or canconbi nation thereof. In another aspect
309,c

C

Btz Oy dptearedirton infatesepcawhieh tsowmpeeliad tynancadsptive

. conprise, or the catal yst conposition can conprise the
infeglteRce cpresdation sircuibaccprding topmeempedinienbelthe present invention.

| east, one organoal um num conpound, and at | east one
Thecepsige ooy porversig eirelin3 00y pically dnclidast passibly nonlinear device

-nmetal | ocene conprises b) the at |east one

or ganoal um num conpound conpri ses triethyl al um num

tri-n-butylalum num triisobutylalum num or any

conmbi nation thereof; and c) the at |east one

. . o o o o N I



atom of the bridging ligand, and at | east one
hydrocarbyl |igand that can initiate olefin

w@edoynearszat i on. An or ganoal um nurn conmpound weOt/dS100t/061538
be required to al kylate thilg type of "pre-al kylated" 7
-net al | ocene because it already conprises a
hydrocarbyl |igand that can initiate olefin
pol ynmeri zati on. Organoal um noxane Activators |In one
aspect, the present invention provides a catal yst
conmposition conprising, or a catalyst conposition
conprising the contact product of, at |east one

3 O'ZFB%tugi eldg& %%’gepi%zi Qnah! iy c01ﬂ»t1 eci %aa§1t an%fb%ﬁtg %ﬂgﬁ{-\g ngplﬁsp filter

conpou east one "activator

Lﬂﬁgdﬁ/%%’h 1§ ggup{ggctt & elmeﬁ‘}ﬁ goﬁ\%j%? %8? g@ h’%:n tgttal. l%\gaass filter LPF

activator nprising a So

30\9{I t"ﬁleaarﬂaf%l WBQ& thlterl?S%l} %%\Iﬁ'gg O?’ an| 0 %Ia as I?Q’ gﬁe}:dbe%re%ﬁe signal is

on- exXE capt c acti
qamlp 9 ant%}’aﬁthl Y n Rt o e %dp% d%l&lta- 1?119]55 Eg&ﬁ Pagier gpd better controlled and
anaob r.,or ound; . 0 an )
eSS4 SRR SF %fn ¥ Geaet aepeet  Th %uzt%aﬁ?vme 302
i nvent i V|des at al n conpri si.ng
< a&n&p&ﬁ" Ebc%’nquraaaa 30 Bigd ok B oo e oG en iagariies
st one_or gano nurn ound; at |east one
fh%ﬁ? Y $ERB7 %%a %tﬁﬂ@?ﬁ%& o dMder9s when ﬁ@atneasﬁe signal
an el ectron-w t hdraw ng ani on; and optionally,
31? ‘{‘Rﬁ“ #@(%B%S&P%ﬁ%tgh 1ﬁ'nInsStOP}q g ey et ons, ERaMIXCH é04 and the
prese(& i nvention provjides_a catalyst conposition
nRYRHT 384 a3y baeembingd B & sBglolftaccmniag Anpglinear input
pendant unsaturated nmoi ety, an al um noxane cocatalyst
St%&? fgievehay advepseutppt séacqspeﬁ: eompetcHR St 1grfaem duplexer may
or ganoal um num conpound. However, in one aspect, the
inclatia b yong abod franspmit Fk Signﬁh(mOdBMEd by aitsansmitter frequency o), a
substantially free of alum noxanes, and in another
Jaﬁ%ﬁ? Glonaf OF (LR ¥ B qEREP A3 L OB t%g §er'ﬂ€\ﬁlﬁg{1dyoc9r) and the
have pol ynerization activity 1n the st ant
apsence of_ al um noxanes.|n anot her aspect t he present
A EGEIRCFYR Bt Genal dRaving megivy I8y i on conpri si ng
at | east one ansa-netal |l ocens conpound and an
[083 Ui noddaniof tha inthingoddgimat (IM) henmsatcatystd inotposhltingin device
is not required to conprise either an acidic
30Qcnidvratxer 3Urpperitrelaventsiimvetthey acupy fitequemstigporntside the passband of
conprises a chemcally-treated solid oxide, and the
the &tvapaps filteohPB S06i dhai is, rabgof ot infeegididtRtioh Ger@BMPE his e
an organoal um num conpound. Thus, any ".y -netall ocene
fraprepoantdst giedtit-dsdtly Herlewpasdiited & FR@UE. ri@ckviddrNsoadtyse@bnd and
t he al um noxanes (pol y(hydrocarbyl al um num oxi des))
thitd scdep Seichibéii@s maydie ralRyartt0 Fiura diilastRftes?d pikbROXAMRE a desired
di scl osed herein, to forma catal yst conposition of
retdivsd RR¥RRALI QR., rEcteﬁtehﬁgnat aNhtHBI) aBisebdRCANSell as a second order
conpounds di scl’'osed herein can be conbined with any

infRk B OGN SrodloCOMIRMAddQRir@ brddk Wik MIRIAT N #B8uct (“IM3”).
optional Iy an activator-support; optionally, a layered

FighiRey @l strPd & ﬁﬁ@lérﬂaﬁc@ﬂeb%érﬁmtﬁé Bh€rmodulation product of a
activator-support; optionally, at |east one

sila0 BARRRY tﬁfbu%ﬁ%‘ﬂea%@m@ptﬁhg Qﬁ!nla}fte ic L'éasgélttse(tﬂ?he nonlinear

or ganobor at e "conpound, forma cata yst conposi t1on

de@fcetrﬂéysbf%’]ﬂlﬁﬁglteli ggy #u%noag%ﬂ eahégfgs & 1§@ar L &LEHAS e WRfined as:

as poly( rocar al um ndm oxXi

B e e s hUTL R SPERE S B8, e

saturated hydr ocar bon conpound sol vent, though any
solvent which is substantially inert to the reactants,
i nternedi ates, and products of the activation step can
be used. The catal yst conposition formed in this
manner can be coIIected by nethods knomn to those of

g, L 1



conposition conprising the contact product of: at

| east one a -netall ocene conpound contai ni ng a pendant
wap®anearat ed noi ety; an organoboron or or ganobPCEUS2007/061538

cocat al yst; an organoal um ném conpound; and

optionally, an activator-support. In this aspect, the

catal yst conposition is not required to conprise an

activator-support. Any M2-netall ocene conpound

di scl osed herein can be conmbined with any of the

or ganoboron or organoborate cocatal ysts di scl osed

herein, or any conbi nati on of organoboron or

ar.ganobor at e cogat sts .discl osed herein, along, with
oSS RERb SR aE st e S bR Sl S o b e
as an al kyl or hydride ligand to the netall ocene, when
frgqyengib paf %é&:@ﬁém@é}% sighdl aterigudmt The sasaay aedhird erder terms are
such a ligand, such as an organoal um num conpound; to
al§pshera. cHiearlpyantaempiosittemes S02UAMRein, Fignd) and 504 (IM3 in Fig. 4)
ansanet al | ocene conpounds di scl osed herein can be
are Hrest M@ swnckirahigs agprdhe bhassbaordef the rorgaRbsigatlgdFig. 4). The
cocat al yst; an organoal um num conpound; optionally, at
refaagng temas ateuminsbtahley thendixepd 0btvalrtquenaigs that are attenuated by the
activator-support; to forma catal yst conposition of
filtarilP R Hite prd.drencdioar beignored. oiee tspeotd otdee noaliddayist, the
conmposition of this invention is substantially free of
intprigaing bordwieted Tesigaabierad erdeotmpoLn 13 isdnchtbd atasratcaeDC (ie.,
aspect, the catalyst conposition of this invention
bakeheadpadd/ieekd thatighrthaetikati 304 (AM2tih &g ulbstAasy, idak to the third order
absence of organoboron or organoborate conpounds. In
nopihiecatpetbt intasngaiaticesobest & Tx sidial s |rvitrganaheeosignal
conmpound can be used to refer to neutral boron
(TeGrip Gt A is Bowacontatetiscloseito OUITHI N Hak@iHd) Bed R@drferEDHith the
exanpl e, the organoboron conpounds of this invention
inAfdeCRABIgnaE a fl uoroorgano boron conpound, a
fl uoroorgano borate conpound, or a conbination

100583 eof In tFiitiddall FORGBARHA rBOHRE REnifHRELEBRAAN B Srder
conmpound known in the art can beutilized. The term

infek RASROF RN RBAQIA HONRAHRIShARS ahd SruYoHRh LRAN B8d Efensi
lnrefer to neutral conpoundg ofg?ﬁg foPﬁ1BY3F Thelgg?nfbenﬂvq

bahlip£k P00 ARRBRLR) @ﬁmquﬁgiséhﬁﬁhﬁéﬂg}g{.,zmgfxu?o in Fig. 1). This

neaning to refer to the nonoanionic s

wiy, YR PR B ’1;39&@&1919 PRAYBLQf spatttb% dif¥ifhted early in the down-

[cation] +[ BY4] ~ where Y represents a uori nat ed

coR Y SRIINChIIO YR thFOLrc GRNKE g{o CR dolrdBLaar ?:ﬁJQ\QCV%?, rtﬁg]rcggg'cr’ s
fl uoroorgano borate conpounds are typically referre

v R ek 9400 B0 0B Pl
o DRSS SamaUBe il DR 5585, SRR i

10p P ei S EEaP e BRUERET, P BRroiy TR b R
traznglﬁtg%:@{lgg@n %c%{pl:iﬂfg ;c%gcp?gl%%rg %g{;%f?\g frelc{uteQéyuggfore a down-conversion

iy ARTR 5B dt ] P PSSP RRRoRaMer Y Higpa el o be

. triphenyl carbenium . . .. ] .
ingegpfaly (CBpsItTae BT P9 RIS GER A9TSS Bie A 10588t e vapsgnversion
the like, including mxtures thereof. Exanples of
chajn, H}E’B%)ryd%@a%% g %V&ﬁ%LEma%O%WSF eEHfTbe used as
catalysts in the present _invention include, but are
ORKT | i e ebeative sqlutioneisita brild pasrestly Jingsr @ayvn-conversion chain,
Ctrig[3,5-his(trifluoronethyl)phenyl]boron, and the
in pp gEfort ta ol iR tha sankiney differiosfthataansrs i iniemodulation issues.
i ntendi ng to be bound by the follow ng theory, these
exanpl es of fluoroorgano borate and fl uoroorgano boron
conmpounds, and rel ated conpounds, are thought to form
"weakl y- coordi nati ng" ani ons when conbi ned with

o o o, o o ~ ~ a2 2



t et raki s(phenyl)al um nate, sodi um

tetrakis(p-tolyl)alumriate, sodiumtetrakis(ntolyl)
wa@bkeomiopzEb®, sodi um PCT/US2007/061538

tetraki s(2, 4-di net hyl phenyli¥al um nate, sodi um

tetrakis(3,5- dinmethyl phenyl)al um nate, sodi um

tetrafl uoroal um nate, potassium

t et raki s(pent afl uorophenyl ) al uni nat e, potassi um

t et raki s(phenyl)al um nate, potassium

tetraki s(p-tolyl)alum nate, potassium

tetraki s(mtolyl)al um nate, potassium

o A DXL R LA £ PO

e EHLPLMSE AR IR R d LRI SATOE Pt e s
il [ 1.1,.3,3,3- ..

06%@&%&Lﬁ%§%&2§?§%&%ﬁ%ﬁ%I&?ﬁﬁﬂﬂf%%&c :> or silver

s A T e N e

R L SRR (A R A —
.invention. The G efin Mnoner In one aspect of this .
citel SRS FSHEAT & PR BACRERO AR Ft et Bp gpodng and third

he pol ynerj.zati on processes with catal yst
or g D Ao A PRI BEBS S der 112 ] B hid wabiacts gry from the
olefin co unds havi ng from about 2 to_about 30
CORROBITIAEBE SRR 1oL H AR Hignier T s o by @ loakod
ol.efini ¢ doubl e bond. This invention enconpasses )
T g ot PreProheftenthp seewdsad thisd qrics nenkingas distastipm of a receiver
such as ethylene or propylene, as well as
mixghbas haspiaphlicdo nT e seltien dogd nat nged p bardpaphBlter #ffcsthmt
ol efinic conpound. In one aspect of a copol ynmerization
reqeavRrt S lot -peisemplibsrenordnss iy rast sandellatipy PEihe leakedTxsygnal at
.a mgj or amount of ethylene (>50 nole percent) and a
high RErireavensies.-of compnonmer <50 nol e percent), though
this is not a requirenent. The conopnorners that can be
(040! ynighreclilinstrites e gyhenlemsthod|for dravelify sovthambthird order
about 20 carbon atonms in their nol ecul ar
intshapdul Adgre Inter feretyae| dompopety @y baseband arcordiag to @r)e, implementation.
internal, linear, branched, substituted,
Gangsallys the nsohittéduinetrimodalaiine dytedadnoosighal bdth aaadnidzead third
ol efins can be enployed in this invention. For
oréordivh) is apprpgirc@blyubsatstn et édincimdi@uhd Sintdraih damohknear response
pol ynmeri zed with the catal ysts of this invention
ofitincleakieze gatit framethe @bandrhitict edthicaecdiverpaytdesdiradted fioenihe
2- butene, 3-nethyl- 1-butene, isobutylene, 1-pentene,
cothppsing asneived sigabhylheliryigntiedignal 4s gditdiyd ardd RRKdEROugh a
1- hexene, 2-hexene, 3-hexene, 3-ethyl-I-hexene,
sedotitiepitle dstindt fFHMhe Atain athap tiegnteddaes R0 UThO @RIt signal then
octcncs, the four normal noncncs, the five nornal

pases eNesgh aMigledd Atk @9nBhea@RYconbRuonBifcRitlhe ra?ﬁfo_xir_nates the
Cyclic and bicyclic olefins, including but not limted

ledkage EM6LAPRRIERSver G QREXEIMEdind HLRIIIK L RE nonlinear
nor bor nadi ene, and the like, can alsoO be polynerized

coBpoless! M6 thsaRANANtet Mo NEHES RRE Fore A1 GORGH XM(jfacite?l from

désired, the nononer ethyl ene can be copol ynerize

thbHpEsieQEDIIER x siENBBYHRES tASREGHed ges@me'sgg}gg%?é.he

conononer include, but are not limted to, yl ene,

[Oétliﬂm enleigu?e' PRGNSk &a%%%?hlﬁr%?{)%% ﬁ*?ﬁscei\%g?él}r’ée %{lﬂgﬁg an adaptive

1-penten 2- pent ene, nt ene,
- - .3- 2ne . .
s T 4O et BRSO Rl ongpfemergpon. The

four normal octenes, the four normal nonenes, or the
five normal decenes. In another aspect, the conononer
can be 1-butene, 1-pentene, 1-hexene, 1-o0ctene,
1-decene, or styrene. In one aspect, the anount of

e o -



can be fed into a first precontacting vessel for

precontacting with at | east one other catal yst
wa@oeoposEat , while the remai nder of that sane CRCBU§EN7/061538

conponent can be fed into d5second precontacting

vessel for precontacting wth at | east one other

catal yst conponent, or can be fed directly into the

reactor, or a conbination thereof. The precontacting

can be carried out in any suitable equipnent, such as

tanks, stirred m x tanks, various static m xing

devi ces, a tube, a flask, a vessel of any type or any

n%@é@?{ré}ﬂidoq{tcmﬁ@sr aef?gnsrrl ﬁ Pﬁ?zs %lpaetceE vgtoﬁov(ve‘%( %gpvemon 016'011112 704

cat al yst COﬂpOSItIOﬂ 0] |nven Ion IS prepa

coﬁf@hqg gl p%%et!&et‘ran [ 'a%%qgééfl/eaétgﬁn 18 mgﬁ%h ?rb?rmgt708 The

Fum num “"and an 'ansane
30 mputes,, fol ntactin i
tf@*n%%?%eﬁ?@%ﬁ% s i a%at*ﬁuace?%%fcgyé@% g tvérof chain
activator - g ort at | east about 10 minutes up.to
hay e aeer( é ft "%ﬁ:tPF Ve Séfgtaéﬁgzyt’fh aTtfrgsmission carrier
precont acti ng step typically increases the
frqguedesc wirbiefore afpotee applifiereT3 tasmslofigahe gighal foheasiEsion
catal yst conposition that is prepared without this

thRAuSAARPR&EE} T8 SlEitentBe08N %@Q@&t@&tdow don‘%f@ttsﬁjryattcuit 704

COﬁpOSItIOﬂ of this invention can be use

tnaﬁa&o@io\éﬂﬁfﬂsg @Pdpﬁﬁep‘? 3%&@1‘6@%1@%§ A cgﬂﬂg%lpefreéé{g&l dﬁgnal from the

et hyl ene or copol ynerization of an a- i'n an

dupRIRPOOE o aHRPOY L hat AELD DAL 1R R dl%g gl:%'hglﬁ\!vﬁf? g rgge%r @Q&e@

postcontactlng step are require I's I nvent

tconta be heate
RS e PRoBbE ParPost Bt R0 Rm P Risbliiod g piggpl, an A0
adsorptlon i mpregnation, or interaction of
COBY SHBBAdTREFsHESthe pignanend wdigsis]l loy pass didter 738 filters the remaining
activator-support, such that a portion of the
signghrpeiisdetiae Band ofcthe insensied ot wignati Naje ehat sationsobipldmestions
adsor bed, or deposited thereon. For exanple, the
mpoemplontiugithelandlog lomaasnfilttne’ e titcedigitsldawbetsviden 73R aurtboth
QOF to about 1500F. Tenperatures between about 4Q0F to
filsput 95F are typical if the mixture is heated at al
In one aspect, the nolar ratio of the -netall ocene
[08é4Hpound Sboortc}wderrigmumnaﬂmlmiqm mcoosipatipd ciranit Ge0 teceives the
about 1:1 to about 1:10,000. In another aspect, the

tratdd sigrel s QoM thlGadsmitiet A1 OEEHS 6 LIMRAIE rbSlidabsR the linear and
or ganoal um nuntonpound can be from about 1:1 to about

no%hﬂt&gqgspoﬁggofr tﬁe 8L ngffvatﬁ%the tIrr engﬂlt@&%? tﬂro:h L(ﬁleolfecegver

about 100 ese rati os ect the ra

dovﬁpé@}ldeﬂ(f&{lar&ﬁmunﬂl céﬁlﬁu&ﬁ&?{;}e BF g % oY {/1 £8. approximate

or ganoal um num conpound 1 n bot

B S ARGt tact ned When
beprecon?%%tlngﬂgFggﬁggagl ﬁg%%éra ék&?ﬂghf angFﬁe

ef | 0 an a talloce e ound in th

ro U e oEt Hied Rt TP G DS ER e Tgep el o) plus

100, 000: 1, or from about 10:1 to about 1,000:1. In
ungrieidplle veljsartiseof this invention, the weight ratio of

the solid oxide activator to the organoal um num
[084Fipounsincathertasgient] riomyvaxdotim 3; 8 knowabaiit odigh@s In the

Tn anot her aspect, the weight ratio of the solid oxide

ba8&an¥ 39 ;
S Sk AT LSO T 0

7141040 ARRIL thb Iibnllﬁﬁ Q%Et ??ﬂhé trangrpnc‘g% {)ﬁ&/epaer{lp@é&%b fk

this invention r at

e A I T T

aspect of this invention is the weight ratio of the
-metal l ocene to solid oxide activator-support which
can be fromabout 1:10 to about 1:100,000, and in
another aspect, fron1about 1: 20 to about 1:1000. One

g, Y



react or capable of polynerizing olefin nononmers to

produce honopol yners or copol yners. Such honopol yners
wane7ooet yners are referred to as resins or ppCY/IBI087/061538

The various types of reactdss include those that may

be referred to as batch, slurry, gas-phase, solution,

hi gh pressure, tubular or autoclave reactors. Gas

phase reactors may conprise fluidized bed reactors or

staged horizontal reactors. Slurry reactors my

conprise vertical or horizontal |oops. Hi gh pressure

reactors nmay conprise autoclave or tubular reactors.

.Reactor, type an _inclu bat c r g£onti nuous

sigP e Bsta TR st e BRGS0 08 el par o i the
or continuous product discharge. Processes may al so

loplrup tefde gb¢ tssqrase H@IGo rmml@dge pidesioff sheofizem 78 énendgassed
nononer, un-reacted conononer, and/or dil uent.

thyopieh sdeivrass BHer ticwvbich syistienthe opmphsitpeffsenf analog low pass
invention may conprise one type of reactor in a system

filgar TG land gigitat beve possiltsl 78 Be Thangnal frainfthe keonpassfiper 718 then
Production of polyners in nultiple reactors nay

passesitdegls e Vecal adeptige §lten724t ahédetresunibissegaphtdby a scalar gain
pol yneri zation reactors interconnected by a transfer

728e vilhgecinmith Tigh, i76 6 J12%)s id 222 attdmptn $f edaptivelypohtyhretedinear and
resulting fromthe first polynerization reactor into

nanhiecgepone the dvi2ointerfEhancd esised dypht powet zapliftar 730, duplexer 706
conditions in one of the reactors may be different

lofvrramsct dnepldizpe 7401 agl morRd 784 bebrofeathiag @hd@ial s SRCHIQIS]. converter
Al ternatively, polynerization in nultiple reactors my

736rt budgaimheweaneial. t ransfer of pol yner from one
reactor to subsequent reactors for continued

[0pab]y Mer InZakicOifnp] Mkt (b, FEAEAIAKtag¥ T 8B MRY chiBé Belfded by
any conbination including, but not limted to,

inBoipbiafh@ theOgin @3 EhOESTidTbhtt (RhS HaBe [ AL RIvedHilter 720.
conbi nation of |oop and gas reactors, mnultiple high

HPK 883 UhE ghRAARS B2 20 anheGPRINIMRORANEE of AhtBh{ESMNEC range) of
with I oop and/or gas reactors. The nultiple reactors

thBYapiee FRF AbE thsRo SRESRD1OValhdl, ALV noiGEoS RO,
one aspect of the invention, the polynerization

ASSRH PhaB YR ISR IIRY: dCPARLESR Ig@int LB AR mPRE 752 %gﬁtz)lxx}fn%g%n the

reactor. Such reactors are known in the art

RRTBE LR E d ' ) oops. Mononer,
pdiluent, catéfgg%ngﬂggg%#$%%§?+$gany conononer may be

cont.i nuous f to a |l oop reactor where .
Pso BN 2ok ol B S BER AT ER Y ond B ) R el (Eguation 1)
may conprise the continuous introduction of a nonomer,

witeré &leAkatSinit Apch] 3 Gokrde (1) MG oD VAR 2R DO Receiver
reactor and the conti nuous renoval fromthi s reactor

w3y BT0EDT: P SBH AL B pBSELLL S B 0. e
[ ] f N I gui dst h [ t he. .
L AP TRELI LSULSEL B CTREL B8 iy o

technol agi es be used for this separation step . .
b ERTE) I B TR e 1 e R it 710 o
at addition _and pressure

i ncl ud i nati. f
prplBE POREY g&%ﬂ%&? ?‘Gﬁag&hgév&eﬂfﬁ%ctaaqhsh tHer/S/B) apaprisy 736, and
G P i T s SFa e et 1oy Ade sl 720 is

process (also known as the particle form process),
nofRElFed s wel | known in the art is disclosed, for
exanple, in U S. Patent Nos. 3,248,179, 4,501, 885,
5, 565, 175, 5,575,979, 6,239, 235, 6,262,191 and
6, 833, 415, each of which is incorporated by reference
inits entirety herein. Suitable diluents used in
slurry polynerization are well known in the art and
i nclude, but are not limted to, the nonomer being
pol yneri zed and hydrocarbons that are |iquids under

. p— o - " .
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these articles, including, but not limted to, blow
nmol di ng, extrusion nolding, rotational nolding,
wo b@voef7eT m ng, cast nol ding and the |ike. AftB€T/US2007/061538
pol yneri zation, additives dhd nodifiers can be added
to the polynmer to provide better processing during
manuf acturing and for desired properties in the end
product. Additives includesurface nodifiers such as
slip agents, antiblocks, tackif ers; antioxidants
such as primary and secondary antioxi dants; pignments;
processi ng aids such as waxes/oils and
roe ; [ it h as.,fife
Ot Ganns AR or, e FRER WBp @il 198 SRR 8451 e roodback
o AE I S hyl ene, Pal S
o B M R P LB T e SR T
. the et hyl ene | ymer produced using the catalyst.
ol G SO OB] eI HR Y6 HEN S Feing OYEPEEN o the Foceiver 704,
characterized by |lower |evels of |ong chain branching
therebpjeayvingriba peot gighela(t) o otrsteimady Wivantendediecaive signal r(t).
tightly-bridged <nsa~netal ] ocene conpound wi thout an
lﬂaﬂg}f i n--Aprtaptiierrdgonithet inondedd by tlee adaptive filter 720, which can be
cycl opent adi enyl -type |igand, even when the
Leaghidlara Bivare (eMi)| ocSmendonp LS $NAMS )easReansivailyhst Square
group bonded to the bridging atom of the bridging
(Rliy@andny dthenadaptivhetgasiecgyidedite at pythmnreofibk yamrof the filter 720
produced using the catal yst conposition of this
misnytentvagthdtst teywicial hiniohatiac bétHezeehnbyquhiegh®@for. For example,
nol ecul ar wei ghts than are typically observed when
wils em§MS tdagphive yidorithigetheupahial dgasesiefos erpaieast Wot Rt taps at
at | east one aryl group bonded to the bridging atom of
tirnbéendex it dgrisad) oh itlgandhlue vermehetextthig igonpar at i ve
net al | ocene conprises an ol cfmcontaini ng noiety

bonded &p:awgycﬁogqu@dicnghgxﬂpzjigand. Fi gures 3
through 8 illustrate various aspects of olefin
The

Qonofﬁlyger rodﬁged,according to this invention.

WEBHEHh SO RS SI8RY M & PRISTA: it VrGHapHivh thsmepteatsgpf the
mul tiangl e Iight scattering (MALS) detection was used

tappedotetayciincar{dhe hdardivedilicz et ook ymiax thBeghipige ofthe delay 740 in
illustrated in Figures 3-5, diagrans obtained from

theRETeivAlrSthaisad yeitsr thleandst nigntfivent adiflisent (gps)aifitheiadaptive filter
(Rg), one neasurenment of nol ecul ar size, versus My, of

720Hewetdsylsenstehawopoingribe dpplodkir®6 dharabesistitsese hpproatitately flat
Exanpl es 10-11, denonstrate one aspect of the

orilimgamnadrons tise wickiviet Yarida reduci ng LCB. Devi ation of the
radi us of gyration (Rg) froma known |inear contro

[00491 t hi A seawsiddfiies, 740 rRB6WH)scdndre@ab-eswhitansiRe Aom thesror signal
the data fromFigures 3-5 denonstrate that the

e(Pod yheirsthprapareadentdir(ty The, datsebyst orderReshdthefsn circuit 710 is
according to this invention are only very slightly

ablietol Rhed i ' re@divdki

s Jrh& vt ﬁﬁgfelﬁh%‘ﬁ%qh? '6%15?8(35;%{% rm@\%w%%l%%l Sgorop and

nol ecul ar weight end in the plot o
. 7 illustrate plots,of log(”o) versus log (L w)
1”?8?9gﬁ?§ﬁ%9%fﬁFSB§P§§m£€@brding to inventive Exanpl es
=11 a conpar at.i ve Exanpl es 14-16, respectiyely, and X
083 hor Pt S PRI Bt Fapers ea il hdving a5 adapive

Li near pol yet hyl ene

ni f est ed e; Table 1). ¢ .
o P Ao 300 e LS UL S cmenson. T

relatiggﬁgag %ﬁimeen their zero shear viscosity, ho,

UaNSF YRS P BRASPHEE §R71 aa mPeives Rvn-camycryipy pirguit 804
power very close to 3.4, This relationship is shown by

Coaplgﬁ (2f GHPLeKSIROGPitFRngma agdareestivessignath Bongheanteryar§ 08h ihe
of 770 is plotted versus the logarithmof L w
Devi ations fromthi's |inear polymer line are generally
accepted as bei ng caused by the presence of |ong-chain
branching (LCB). Janzen and Col by presented a node
that predicts the expected deviation fromthe |inear

Y
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conmponents added to make up the postcontacted m xture.
Cenerally, the additional conponent added to make up
wo b@7pexsTont acted m xture is the solid oxi de PCT/US2007/061538
activator, and optionally d&n include an
or ganoal um num conpound the sane or different fromthe
or ganoal um num conpound used to prepare the
precontacted m xture, as described herein.
Accordingly, this invention may al so occasionally
di sti ngui sh between a conponent used to prepare the
post contacted m xture and that conponent after the
iR DAR RERTL B SRALLGWRIS AL AR b YRl 888 e chain
/75 Tl A Rd N

-netal | ocene des es a netaltocene cgnpou

whi ch_the 5-cycl oal kadi enyl -t ligands . in the
iR i o8 FRRNERS 0ol G ) go et GASTRIY T e
shortest link between the two h5-cycl oal kadi enyl -type
fréquyany © rdefipe b posveo amplifiony3 Mamplifittbe kngl for efhnihsion
bridge or the chain between the two
theiphQROMBHBRNMd dtBithal 4082 NS feSeiferoR-CorREABN circuit 804
al though this bridging atomis substituted. Thus, the

inBRUSY & RARRABRE AnplifkS 33 NURD I BR8h RoRbbda8d 884 fenal from the
cycloalkadlenylf-type conmpounds, wherein the

dudpRe:@Y 8003 KAk 85Y khal QEbLAMNSE s e RY %iglﬁ.xﬁr&gq{ié adi R}%ﬁ barrier
I S, and 't he

I'i gands, indenyl |igands, fluoreny I gan

' ' ' stitut n nd partiall
ey FRG SELBEnE Uabil ol B A0 B3 B it grpm the
.these |jgands in Iu%gfhyd[ogen,_therefore t he
blfé%@cﬂ s?f“‘egﬁbg%q that digitines ithetipvd sandriedighnl Ipw Raws Elter 838

i nyention includes partially saturated |igands such as
t Pfe%ﬁﬁ%fﬁ PSR pLendlcutsifs Hiedrand of grpyintended Rx signal.
oct ahydrof | uorenyl, partially saturated indenyl,
[085kk i al Aythad prleaiuarmrodidatian jecorstiystion eiradt Pt eneaptpy similar to
saturated indenyl, substituted partially saturated
the sersndpydler iptgeme drdatiorerouiinddgne Jowitle sttesadditfpe of a jammer
nmetal | ocene is referred to sinply as the "catal yst",
datepteriet! ande: mhyve SWain thisd MEeregpiitoctombytht 'Thieshud edler
herein to refer to the organoal unf num conpound. The
inteemoBulited alcysitriednpesiiit 800 tecebat Blo/Sinsmindig £ sq frdRtthe
the i ke do not depend upon the actual product of the

trdRBGEH2Qhd bBFroxaNRRI 8Pt 1ihtet iR ﬂ@nﬁ%ﬁr?@s&oﬁﬁgﬁﬁ% YeKage

of the active catalytic site, or the _
ph GO M GAGAT R 863 mralsiR iR BLi 0GR G- RG] Lifbuit 804, The
nononer used to prepare a precontacted m xture, or e
thi Qo Ger AR A A0 nBh L] L8 approxjmate thi
conpoﬁents.oThereforé?ﬁ%heg?ggﬁgigg?%?§§%§§%ﬁﬁ%§FFPgﬁfhud
t mxture and the like in de both o
ofi BBt b HBnadts o SuieaiShbbERete composit signl scomy
congositjons. The term"hydrocarbyl" is used to
fripdls fogeiyehdRI e ar BEHOR 48T eih 804 toelpainithe interdeddeesivasignal r(f)
is not limted to aryl, alkyl, cycloal kyl, alkenyl,
plesunaygideblwhitegeiseal kadi enyl, al kynyl, aral kyl ,
aral kenyl , aral kynyl, and the like, and includes al
[0852)st i t bineeltheunselipati Bxutvedsfohm anshi@dywnl i @kiginates in the
het er oat om substituted derivatives thereof. Unless

baRE MR W9 8mERBGIA] sRfce 896 TN Fa0ka r‘rl'ﬁ%lxglgﬁ BRRr %pgglﬁlslookup table

invention typically conprise up to about 20 car

813t A Bminhids HAEFAPEE he M%ﬁfe@gp er %?%ﬁrrér 593?? d \étﬁ% 6, and low

to 12 carbon atons, up to 8 c on ai

r . at . rm " hydr.ocar byl oxi.de’ agroup is
AR RL BT ard §ih hhn PRI FRE o T BfH hdergoes
al koxi de and aryl gxi de groups. Unl ess otherw se
bedpysapachang the HEXERAHA cHipipreiing &ayeloupdrasn thajogk-up table 814 is
invention typically conprise up to about 20 carbon -
atons. I n one aspect, hydrocarbyl oxi de groups can have
up to 12 carbon atons, up to 8 carbon atons, or up to
6 carbon atonms. The term "hydrocar byl am no" group is
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met hodol ogi es that are described in the publications,

whi ch m ght be used in connection with the presently
walemanpired i nventi on. The publications di scussedI/abme®061538

and throughout the text ard9provided solely for their

di scl osure prior to the filing date of the present

application. Nothing herein is to be construed as an

adm ssion that the inventors are not entitled to

ant edate such di sclosure by virtue of prior invention.

For any particul ar conmpound di scl osed herein, any

general structure presented al so enconpasses al

sqg%%fi%ﬁ @Hlﬁ\%n % ag RSt of'thd H?qu gy Zisahdiataggeﬁ%r%% ta n’n};cer 817

the 1 ke, t can ari se cul ar

th%tﬁﬁé&ﬁlzﬂ}ég MeSsi }hﬁas%g%%rtﬁé e HE \E—m% %near (? agF and) The

( enanti one st ere ners, er op
A PTG BB s
reée Q?UIC[O O%-(FI%C eroensce nt #B/ %:Aﬁﬁlg;?%ééo Elﬁ%?tg t | %fgr?rtnr (tie%ector 837
t
B Bl @P 3, b S 0ae B,
e R R A

whi. ch, ter readin he descrj.ption herein,
C"nga&‘g‘*@f"ft% %‘r%ﬁ’sl%‘@aéﬁ‘é L&t 8o ggfral Qyvpassifilter §3s. A

art d fro the spirit of the present

lﬂ}cﬁ%%t‘ ijﬁfrcr gﬁ@% %Slgﬁ?}el’ﬁﬂ’é%ﬁseff Wippeording t@ fa adaptive
fol| owi ng exa unless ot herw se specified, th

SIS SEL PSS B P s SRl deort beeFingre: Ahiagiigutt 814, 816
carried out under an inert atnosphere such as nitrogen

Slé(n b Orand Sgdiitcmpiste ﬁl@aéclmw&aﬁu?%%aéw ippesferensmeerssidaly the
sources and were typically dried over activated

duplexst R80-propifior §3¢ gvd mirgr3d beforerogchingsthe englpado-digital
reagents were obtained from comercial sources.

cogEpEdral3 6t et s cpriginmoves ek sThe pdaptive Sitter 82¢ may imptbment an
synthetic procedures are provi ded herein. Synthetic

adgpiifrotlgotiinpsiaplar o thatohiiliter 720de dégyre r eat ed sol i d
oxi des, and other reagents of this invention are al so

IOQiHV|deEh%emenﬁnw@énesdhnﬁeﬁbrﬂ@ﬁﬂ@méd%m&ﬂhomm tIf cabeMation is
(M, g/10 min) was determ ned in accordance with ASTM

perfeeR 8 wishuiatch dine BIACOOMAE th Rix ati2aftel6he grianowedrgit The
High load nelt index (HLM, g/10 m n) was determ ned

deigvteajonmaan e neictdrl 1ASTMPL2G 8., chiftlint fraquefctthd 8QBEd Tx signal,
with a 21,600 gram wei ght. Pol ynmer density was

befimear goasankoithe giapnize fidter 820)iso thanhd VB @Fodugt akc@Btracted. The
conpressi on nol ded sanpl e, cooled at about 150C per

reqstrpcted AMBomrdiidt eReds then saiiredcte A% 2nBothsh@tomhPedite received
tenperature in accordance with ASTM D 505 and ASTM

siddkPE8,,, PERGRNUGA the relBivBE 8 Rh-cHEFFiibn 3ILIFRDL ?dJJ)lﬁﬁm s1gna1 e(t),
wei ght™ di stributions were obtained using a PL-GPC 220

wiigH kﬂ%éﬁ%%egg R PR B ERIMERRCC P %ﬁ%%%e 20
45
[Og@] T)I’(l Sﬁ?‘? I ggfelm]on c %ce:l%ge on %cl}ﬁﬂjg)g gt gase ard presented in Figures
1 4- hi
148 g}aty:ﬂa%w%mﬁ TGSl B8 B ey can

Al nd the concentratl?n of pol ymer sol utions wa
mtgém?rgawqja KSSGEYSF FIBETEO FEIEET SPMROBRNiS Gugly it SAW Hliers) are used.

de ing on.the nol ecul ar melghts Sanpl e preparation
Segpdly W&&O?l&a)wanwee%?n A rqpeier hnfbeeal@iswera%mfe all the
p%entle agitation before the solutions bei

R8P a1 eeip 831BRRd WRETeCITayHrY ifjraeah m\aﬂer and ppse effipient.

m ni m ze unbal anced sol vent peak, solvent with the

same conposition as the nobile phase was used for

solution preparation. The integral calibration nethod

was enployed to deduce nDIecuIar m5|ghts and nol ecul ar
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used to determ ne specific surface area ("surface
area") and specific pore volune ("pore volune"). This

WO p®neament was acquired fromthe Quant achr onePCT/US2007/061538
Cor poration, Syosset, N.Y.Rpeparation of a Fluorided
Silica-A um na Activator-Support The silica-alum na
used to prepare the fluorided silica-alumna acidic
activator-support in this Exanple was typically
Davi son silica-alumna obtained fromWR Gace as
G ade Ms513-110, containing 13% al um na, having a pore
vol unme of about 1.2 cc/g and a surface area of about

Th‘mp tﬁ‘gzéaglcelul loh ﬁﬁ&rﬁgé @(l %){Ba%d Fﬁ%rﬂ) gl?e a191¥ gaﬁpr egmgct,onggrsmn
a So

to'Inciplent wet ness Wt tron con

R T WS B

(eﬁgﬁﬁggﬁ %ﬁgm c%@twerﬁéte{] %d cgt@?rebdas?lga@% b\foc(i{léucg]n \é%Q long as

ours
asiisid ab%méﬁ%ﬁ@m%af 13%“‘” PO STPLOER Remes arS Taiticularly
art tu ted w sintered guartz
wgl s‘ﬁte&q Paig i %ﬁﬁ%&ﬁgw pEuays et psbiepagerirouity
1? i sk, . dr alr was . bI up .t hrough the dISk at the
ony i sefpe Phél’tpe 16 6‘?061"66 Foka0vdedge0immeTapbh Eegisys. like the
er . hour. g ric rnace_around the quartz tube
tr lﬁ%"é‘oP%efr }Cila}é amc dig pd? Mt pesten gk ppwengontrol.

[0&?5% a L gt fg@reﬁ;ta bo ul;ﬁ é%gg?gcpsf 7;%}&? 2{%1% ?)g\?s/c{ qlsrgg flﬁér%ggﬁ-LS ttégflblcs 714/
silica-alumna was allowed to fluidize for about three

Bldqn% IGCﬁ*dPH@OW% lincarpzos dhatarqernlicd 1@ th leaking aienmTx signal
was col |l ected and stored under dry nitrogen, and was

Prips &I SHATRE(E-C e RPORIOr@coeteTiRg e mpzphatd’ Sie Jhededkowp tables
of a Sulfated Al um na Activator-Support Sulfated
71419581814 nraside spreusipy coctfieisatss at d/ﬁgre@rc nowkieivels, thatsmimic the
chemcallytreated with a sulfate or bisulfate source,

nopjippar ApIDPNSe PEvsctRd for e prnrermowlifion788 d 886, dupldxknide/ 806,
acid, ammoni um sul fate, or ammoni um bi sul fate. One

lowynpis| aanslifierGiag / SA2 connher caimpminamts pipngohd rausivet Bath before the
G ace Alumina A was sulfated by inpregnation wth an

Adhersoesesdiaurt 8 Biiile dhaionyuptisbies 154 20:9/8 [Nile)anSPtional
H2SO . This sul fated al unm na was cal cined at 550 OC in

coamonélzrztﬁ‘ ti¢ hdaraive atgtrighms, wistig therd rhashepdifpentliyoin@bve the
this tenperature. Afterward, the alum na was coll ected

capgrllasivo pedormaler Wdoyusaitha mgdinearadistoviic thse ehiitti¢ 13aisk captured
exposure to the atnosphere. Metall ocene Preparations

antivlr egrdicareidiyf ihe dineshelapiieefilt¢re dgenssower e obt ai ned
fromAl drich Chem cal Conpany and were used as

[003G]ei veAnotReTedisidepationtisithel dekigaragiiiee Wagapyfithayed, FIRand 742
Degussa. The Grignard reagent CoMgd (IMin THF) was

(Flau 7y had 81R,f338mnB@4R dB1eSE). @n hftical"Comp daNdwidal bf fR&L V) 8, 735 /
chloride was purchased from Strem The sol vent THF was

738i(B1d.7) & $118, 88F POIREE UM shbiidl R vaRY thaf ¥at GirefdWbond filter 742
et her, nethylene chl oride, pentane, and tol uene were

(FRUI7S s 84k {FieMeoher theeiiehtord inferRRERANYMVBNE IM:Q & the filters

over activated alum na. AU solvents were degasse and

st %2 I n
TR RSSO 0 9SG RO A i

recf?&gfédg%%la% 'algéraﬁ%tszb/g 5&%&% 36p/r E%%gﬂ I\ﬁﬁ?e?ﬁ}%te ﬁ?_ﬁzhz 4[-(L/%élquer, if the

[ 7. .
s pﬁ@%ﬁ%ﬁg‘éﬁ 2?? ?ﬁs /&%?é% TR s goo wide, s
S, were ed, as

ot&ﬂéte%ééﬂé s I’?g ?é'?ﬁ %gcﬁ u s ed to H% I;l‘lél |c()jl I Efoflﬁlgn?eocgeﬁ%‘%sﬁq’ in the

through L-5 provided herein. 2-(petrt-4-enyl)-6,6- -

2- (but-3-enyl)-6,6- 2-( ,1-dinethyl pent-4-enyl)-

di phenyl pentafiilvene di phenyl pentafiilvene

6 6 dlph enylpentafulvene E—I P2 JM
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di ssolved in Et20 (200 nL) at 0 OC in 35 m nutes.
After stirring for an additional 30 mnutes at 0 C
WO b@709276ur e was warmed to room t enperat ure anBCEHUSINN®O61538

overni ght. The reacti on wagiquenched with a m xture of
ice and 10% HCl aqueous solution. The m xture was
extracted with CH O . The organic | ayer was washed

with water and dried over anhydrous sodi um sul fate.
Renoval of the solvent under vacuum gave a pal e brown
solid. The solid was washed with heptane and dried

under vacuum A m xture of isonmers for the desired

pr@ge‘?rge‘ 6F th(e]s%go&i ﬁlz% PP /yg4§|(gz)mc%§ ﬁggd "Pd tﬁ]\%qntaended I\Q'h srgnal

solid. Synthesis

b S B I b B SrABASIPRLET 484 Poss vz
’Dé%ﬁgﬁggg éggﬁng (prepared by the nethod of K. J .

one an J. Org. Chem, 1984, 49(11),

lﬂagﬁﬁyl 1] gsgddrﬁqugrg\é eﬂg?lgrlq@efdeﬁ \#ae&lﬁgg %%oownor%fweﬂ n
o AP B P R R s
ﬁff%?éﬁé,g%ﬂéﬁﬂ%?% Vhich e %t%é Sy ot & BaE P of the

.%ﬁg. érred or forned inmedi ately and after 4 hours
m ?@ S'BHY-al i quot showed that the reaction mas

ri e After. an_additional hour, the mXx
o8’ oﬁeg&ﬁr} %qa*éura PERiES) TBHCLTor BracRef Phithe ddaptive dlter 730 /820,
h ochlorlc acid (20 pL) in water (200 nmL) was added.
It Pi%?’f?%\/w@ 1gidbta §tam “erh %‘&ﬁﬁﬁﬁ@%@ﬁﬁ‘iﬁ@ hayipg valuigat ¢. 01 0.
er .was_washed with water and dried over sodi um
Ols U1 it o edoitl i bBEUH BRI Rrititho sl A infurcs 7
red |iquid was cooled to -15 OC overnight. The red
angle 8 sThip pesyEngstbefiibe Power salistetariiiquation (b) insoirastohndihdt the
dried under vacuumto a red solid (32.8 g, 84%yield).
duplexeyFhqr3gorisiie reeIaIss is ¢ larively- ffat o@ex the feOMypnciss &GBupicBdy the
(dd, J = 5.1 Hz, 1.8 Hz, IH), 6.24-6.26 (dd, J = 5.1
T HzTyg_lczglyHboth, <pa§th05e @Eu@p@@s(etre clbsetab@ngloue litdpractice, and small
5.70-5.85 (m IH), 4.84- 5.00 (m 2H), 1.88-2.00 (m
adapfations athe .adapii\rn filzdd) 7201 82T tdps cab Hen Be eridviRe PasddHm the
CDd 3) d 156.16, 148.39, 143.20, 140.96, 140.92,
chb3éh &Biptatidh.rOlk, (ed3IEdtdtiod 8): 39,= 27+, u, 18{) Yor the filter
127 24, 127.14, 124.88, 116.30, 113.45, 41.96, 35. 86,
‘1t9§r T%?s ﬂ%alé%ﬁ%ﬁ‘gﬁﬂhg 284 tlvc ﬁltcr 720/ 820t iaps i is fl§ffc]rcn(t fro.}n the

-(3- - di net hyl pent cyclopenta

) AN g ARHS R i o
addPBlidn k&) %'lgrtdg 91&% Q&V%]d%ﬁh\@ o508 ey ddn i[%&% %)oglmcnt this unique

n- BuLl exanes

1nﬁgﬂ99cloq{ i9 Qr%d} ﬁe e Sit %es?f[tig Yo %‘alat??r K vreggen?ﬁ eitdg }erortant to choose a

tenperature an

ot %&ar%ﬁo%?’ﬁ&?%'aﬁ A - spro 58 B Bty biaiPalth futee

YGQSO%WF"?%%%% il iﬂr 5%,8“&? e 12D (530 shevdtas, “ipits s

era e and,stirred for 20 hours. After coolin
Snraié regt 8[ TP rﬁ%sroné{érn% shpierired lavyihe @Rt 1&%&%?8?(9 (pecome
%?—ﬁ wat e (%f .was added. Foll ow ng addition of
VeREiPAh &g 156 vyly 4l é‘“’&% ﬁ‘arﬂdépql‘é?yfé’r*ef\&ﬁ§“@’féba‘i8alf S dhe case
vvashlg)T Wth water. After drying over sodi um sul fateand
W‘r?fﬁf ThEovens vesY i ti-ondevicapprhee nindege nogdigihle amount of IM2).
| eaving a glassy solid. The solid was heated with
Inihaticasio the feelo ofihe adaptivenfalter JR0 18LA drevmevingrdasinglysard, namely
poured off. This process was repeated four tines. The -
solid was then dissolved in hot pentane, which was
then renoved under vacuum whil e heating. The solid was
broken up, drled under vacuum and then heated wi th
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1.4 Hz, 2H), 7.14-7.29 (m 4H), 6.24-6.27 (d, J = 0.6
Hz, IH, 6.20-6.24 (d, J = 0.6 Hz, IH), 5. 87-5.92 (t,
wd 20078976Hz, |H), 5.62-5.77 (m | H) 5. 42-5. 47pCT/USH0H061538
22 Hz,
22

2.7 Hz, IH), 5.18-5.23 (t, 2.7 IH), 4.85-4.98
(m 2H), 2.35-2.55 (m 2H), 2.13-2.22 (m 2H), 0.96
(s, 18H); 13CNMR (75 MHz, CDO 3) d 149.52, 149. 33,
144,51, 144.30, 137.33, 132.16, 129.13, 128. 89,
128.51, 128.45, 128.30, 128.26, 126.58, 126.53, 126. 24,
126. 06, 123.77, 123.54, 123.42, 123.36, 119.97,

119. 75, 119.08, 118.90, 118.58, 114.94, 114. 83

to]d}rgc %Jé% é% gh/ﬂ%]%'ogﬁgt b}% eq é’hd T thg f’ﬂter?’cfed%@x 51gna1 an’d noise. If

hes

th% lgBF%g%[an?tngy gél;]rslles)pne all C Fhoepagﬁ tati on wau, d[warécll]eé‘]a?‘rples.sly, producing a
w%%&%éom%hctg& 1 2b Ut rflclze%%rgecﬁe rec\érve:rj HoT lhzalnrl ?rc]iluy rr1r(])th1'ng at all.

q Py i pabeY %L%?}aﬁiug?%m fin g By Hecfaions e
. . . Et 2
SRR ARl Rl BEREREE V22

hexanes, 152 mmol) at 0 OC. The m xture was warned to
CW%mﬁﬁréﬁﬁéﬁ&ﬁﬁﬁ@l&smpﬁ?@GCQWQWﬁﬁgﬁﬂ2/§ﬁa PHernadiyglyg this task of
via cannula to ZrCd 4 (18.5 g, 79.4 mol) suspended in
sveitahiing ihe @dgftivpehitarf (d0Qrylgw A@ fotwed (B0badnedty e BéSeiver
in 15 mnutes. The m xture was warnmed to room
TQdewher atdotcets thdtithe gdndroit power Wayw, hnslseuag that#tbrt G.c., power) of
dryness. The residue was stirred in pentane (3001L)
ruanthgabatdcbh sigetion ThreusuPEY Netttanhentsy dist@nder). The
remai ning solid was washed a second tinme wth pentane
[00390 nl)n orichieiplextihtatideof the titvareibhythe Beconl] RaddR1BBGcellation
centrifuged. The solution was taken to dryness under

civaCifRig@e Ji ane tBe BEEL S@kbt Mt 38ackliBion Srdde wmggae 8 hhl be
NVR (300 MHz, CDCI3) d 7.88-8.02 (m 3H),

cd;ﬂ%n%’%toz %@ﬂr@le7c]r§ftﬂ1%t(t%regf’]n%aw'ﬂ_§ %ﬂ%lgnéﬁtaﬁgﬁ Q8&ks bind %%a'ce One or

mbH) of the 86mPortbhtd My ﬁ%@ir&%qllﬁ%tra!té@ 1n5E 19@1‘6@ 77a%d(g%a§r B rearranged

5.50-5.55 (unresolved t, IH (unresolved t

o s L S B i

AR Bt 100 SRl s o

24.04. 123,81
m%%gvggmu% %ﬁ?g%ﬁ%ﬂ%@un%%ﬁz@%ﬂo 20.31 120.03.

[Ub& ;_"g Ir%%a%ggé ’l%léi]c%b yraglé)ll%,dbn%% n%cgrg f@x%"chgég %g Exzo’orgconstrucﬁon and

a%%cl 0{1%2‘%?‘@541@%{}%‘;38% %écr??é 5@% H?#g l‘kﬁ?fCFn%iltcd by a
pljél C ll%ngn% co%ﬁ%ﬁseﬁ#& ¥)|eIfjor‘r'19 bid 019 m¥) 1% g 2)11 3F RN, and/or third

oﬁ%é8§§§58ﬁ%ﬁ?§g%P£f Qﬁ% eﬁ%ﬁﬁs€quL1%%pthygnethang
OPEE” o L Te S sl FuGered RERgis ey

exan C. .Them xture was warned to
mFGeSf&ﬂ?‘f 8%%%113?1-‘5"5“3%%&?%% GESRGRIC onp FmpicRITniaggB g This
a can o zZrd (14.7 63.1 mol ) suspended in a
m i?ﬁl%m% (és BravDLe.hyge eirouss gisorRrpoessorn yarious
in 30 n1nutes The m xture was warned tqQ room
infrdFpRaHane / SPTPPEl Faeldraingdpteranduigyer triederenes and a
dryness. The residue was stirred in pentane (2001)
re%ﬁme dlgpaly arhAgeRpndTh @b&INsE 98t dnlinges 800t panliragr cmwersion is
 remaining solid was washed a second tine with pentane
(50 mL), then extracted with nethylene chloride and
centrifuged. The solution was taken to dryness under
vacuun1to glve a red SO|Id (33 5 g, 75. 696 1 NVR (300

PN = ¥ A -— o~ N — e v ey



IH, 5.58-5.73 (m IH, 5.39-5.43 (t, J = 2.7 Hz, |H),

5.18-5.23 (t, J = 2.7 Hz, IH), 4.78-4.91 (m 2H),
wWQ285/027¢5 (m 4H), 2.22-2.42 (m 2H), 1.88-1.BCT1/(82007/061538

2H), 1.40- 1.80 (m 10H), 2327 (s, 18H5 0.99 (t, J

6.9 Hz, 3H), 0.97 (t, J =6.9 Hz, 3H); 13C NWR (75

MHz, CDd 3) d 150.63, 150.32, 137.78, 133.55, 123.42,

123.40, 123.36, 123.15, 121.99, 121.30, 119.48,

119. 02, 118.30, 117.97, 115.26, 115.07, 114.30, 99. 44,

99.39, 76.79, 48.73, 35.74, 35.72, 35.01, 34.89,

33.78, 31.52, 31.49, 29. 53 29. 30, 26.46, 26. 30,
pe?f%rrggd o§% fgg‘c m%n%‘l %E %‘I OC mt E?éﬁ%({jo%%;ncellla ncgit ally&()lél Ehe

Runs Varying t ene I'vat or upp
e En S RaRIR R AR e Pl o RS S avrn e
act or

retge:f’ve?%ggil t9té)§r )el"r %Ecﬁrlrnn lo% eselgﬁt% A uc:it é’r?é%\ég%{l&?%%?%% and/or
PR it S o conctio
e EL e T S T

t ol uene. merj.zation procedure is as
trapfipov g ﬁ?ﬁ %‘E’ﬁ}“%i“% fingag ﬁh@dﬁﬁtansttqsggﬁ&g% plage of the
oxi de, qd th tal |l ocene sol ution were added through

eGP SR BOHhe [ CAPTSTSR APRERIBRGR e 15T ehayasienigs along
h|sobutane (@@ The charge port was cl osed and two
the frepsouittgy Adt Ser e added. The contents of the
act or mer stirred and heated to the desired run
[O{'é’]‘pe r at ghey ‘é Yappicdthat the farpeqiag arbodisrrngterg anply cgmples and
nalntaln the specified pressure for the specified
arg efge Cé"Pn%tﬁé?dri‘é ligpiing $ha ingentiam . Thprieserdpttanoyf thesmbodiments is
mai nt ai ned at the desired run tenperature through the
intepdeditp berillasfrasivas g 1od4e limgt thadcasoifitheycleims. efs suxfht gre present
the allotted polynerization tinme, the ethylene flow
teaghinescan pe dcadidm@pplicd toetbergyped Qﬁﬁlpya@bpﬁs: sxlimiagy ditematives,
opened to recover a granular polymer. In all cases,
mqdificttimet and weaistiensewnl b¢ sppanentitmtosaskitad of tharayt. val |
scal e, coating or other forns of fouling. The pol yner
was then renoved and wei ghed (Table 1). Table 1.
Pol yneri zati on data for polynerizations perforned in
aut ocl ave reactor. OBASEBAND TRANSM TTER SELF- JAMMING
AND NTERMODULATON CANCELLATI ON DEVI CE BACKGROUND Fi el d
[ 0001] The present invention generally relates to an
apparatus, system and nethod for interference
cancel lation in a receiver. Mre specifically, one
feature of the invention may renove internodul ation
interference, caused by transmtted signals or other
signals that leak onto a receiver, at baseband.
Background [ 0002] Many communi cati on systens support
full duplex transm ssions where information (e.qg.,
voice, digital data, video, etc.) can be sent in both
directions of a conmmunication |ink at the sane tine.
This permts, for instance, two parties on different
sides of a conmunication link to talk at the sane
time. Conventional full duplex conmunication devices
transmt on one frequency and receive on a different
frequency. In many conmuni cati on devices (e.g.,
wirel ess tel ephones, cellul ar tel ephones, tel ephones,
base stations, etc.) a transmtter and receiver share
a single antenna (via a duplexer or switch), and the
signal transmtted is stronger than the signa
received. That is, since a transmtted signal often
has to travel significant distances to reach its
destination (e.g., receiving device, base station,
relay station, etc.), it is likely to have significant
attenuatlon by the time |t reaches the rece|V|ng
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and expensive duplexers and filters may be necessary.

[0011] Thus, traditional receivers 104 typically use
wezaoenoxb7 SAWfilters 123 in conbination with BChugtiy061538

linear m xer to prevent |eaking and filter out

| eakedt ransm ssi on signals. However, external SAW

filters are costly, and the highly lIinear m xers

i ncrease power consunption. SUMVARY [0012] One aspect

of the invention concerns a wireless conmunication

device, su ch as a transceiver (i.e., conbination of

transmtter and receiver), having a circuit that

cancel s internodul ation intgnfgfence caused by

transmt signals (or other signals) |eaked or bled

onto the receiver at baseband to facilitate detection
W‘ﬁA?’ Igeé?‘i%(ﬁ,ﬂgﬁl gnal of interest. [0013] Sone

npl enen I'onS “provi de an apparatus for canceling

i nternodul ation interference at baseband of a
L.r ecefveppartive fappracdingsinteomprilstiony irtefferance at baseband of a
1@5&9&“?&% ﬁ%hgn circuit configured to receive a first

sl gna # pproxi mate the nonlinear characteristics

of thescoegaiolien cirtw) carfupedivi decise aé‘csim%gnaucappdmimate the

out put ;8| ecej

r econst %ﬁg{%l thﬁ%%%%gm% e?ﬁﬁc fca bt T %%: psaﬁf fropyairgagmitter to

secondth¢gnah®fmndpﬁhmmfenﬁonﬂnun&h@nﬁmﬁﬁdegmgnaI may

inclu n du at ed bl eed- ove nal , .a
j amre?ggiglgaﬁi gnpcon%"" AR 31 é?lcéﬂmtr%%{ PYe ﬁ? figigl pad subtract
r econsuwﬁomecbeomd)ﬂgneﬂlfgjmkhefzfeeﬁvéme second si gnal
substantially renmoves interference associated MAth t he
ble sian m t.he seco
2.5) ot Pl 00 D R L0, LR D 50 e
medhdated dédecdtgvef bighdraad a reesisé smgnmlt ahd altfnrabﬁﬁg ﬂiegrﬁ@dnstructed

ol e S Pl SRR o Bl S ERns £S8p e
blmniﬂdware@‘nat&aﬁﬂhéedsdo&ﬁls@abf atransmtter power
anplifier, (b) a circuit which produces t he

3. rrag n{ﬁ{&'}% éli%IgI{ % %ﬁ}%rem ﬁh Stfrfle <5 g?%*l)ﬁ%g{l ésga nuatéd lferswn

(ﬁhhmﬁaﬂsgmakacterlstlcs of the gain stage of the
receiver. One feature enables the reconstruction
4. C' r O?ﬁé Sép%reﬁﬁggﬁ Hﬁn{]géx}l’hgg\eﬁgﬁ{%%%éé eéoj 1 Utl%cluéee nr%lcewe Signal and
a Jlaefv@r SEg)@LZB}ldAulnteetdtwg thlesreabmbnmanl\mﬂipd stgnal franctik iseigpnd signal
[ i nt.e The .ne
b SR ek PSS RN Bl IO TR B ERE Bipher s FRO R the secomd
mgmﬂernndulatlon |nterference and a receive signal at
baseband; (b) processing the conposite signal through
5a nOﬁﬁé cir
subtractlngtﬁﬁgﬂ?% e¥§§§§%§§“€§ncéiﬁ~ |6ﬁd§$ n&PomP#dekmd
ovgppleyilng janinenggnal sandl oreceionisigner conversion to a
first signal to obtain an interference cancellation
6.51 9 nﬂlle aach il 93 &HP'I ? %%H’]% sﬁ‘tn:ﬁlc'tlﬂg (ﬁgef L& ted Sutput signal
cancel | ation signal fromthe conpo e signa
fraspth secone S@@@Ubﬁa@mﬁhmemovmumrfmn@l agsmimtn@yvnbeh@hleed—over
gy Lp ccd-ovcr signal found in
m%ﬂ% os?ﬁ%ggﬁ%% %%931 glte signal may include
an anplltude nndulated bleed over signal, a jammer
7.si gnble appatptes @fed@nvle"@legﬁma Bubt&cbng duot nencgnatﬂmeted output signal
frd YRS {ROEDGEn S i nal.
e B R PN B Seoapd ek - REB e Byerforence
ﬁnmdhﬁﬁwenbsEﬁﬂ.over si gnal and/or jammer signal from
the conposite signal. Subtracting the interference
cancel | ation signal fromthe conposite signa
substantially renoves second and/or third order
i nternodul ation interference fromthe conposite
signal . Applying the nonlinear conversion to the first
S|gnal |ncludes (a) apprOX|nat|ng the nonllnear

o o e o N 1



interest. 10031] Figure 2 is a block diagram
illustrating a wireless transcei ver having adaptive
wo naogndEsEnce cancel l ati on according to one enbOTURENT/061538
The transceiver 200 includes§ a transmtter 202 and a
recei ver down-conversion circuit 204 coupled to an
antenna 206 via a dupl exer 208. The dupl exer 208
directs received signals fromthe antenna 206 to the
recei ver down-conversion circuit 204, and, in the
opposite direction, directs transmtted signals from
the transmtter 202 to the antenna 206. The dupl exer
208 be | mpl.erented by. I j l o
8. koM HBETHe " SIEH St i e R 8L ritohbiernt oy e
froaViak keddnd sigiat beissantielly cesoves thisbomler mbmmehiatonopisrierence
t he dupl exer %08 is applicable in CDVA systens which
frogpstae §f St f r equencies to transmt and receive. In
ot her inplenentations, a switch may be substituted for
9. t he Tthepbpaetus2081dinrl whiveu tire firs signal had sgifferent frequency than
Ti me- Zviﬁion Mul ti ple Access (TDVMA) or other encodi ng
the §75P74¥8"¥he sane frequency but different tinme slots
to send and receive data. Depending upon the details )
100f tThe appplahsatfichim awheneinethy refonsirpetoncargyiatiudespgypdaptive
be .used Jin place o r witch to
1G5 B R P 2SR ek MR RO AL he antenna
206. Alternatively, the duplexer 208 or switch may be
11r emcilecipphetnsseriiay bwhseEhihg seepnstrpgtiqn ¢iguit includes
transmul _tu'gng]@%tragﬁt%&}%ﬂgs the Q@R #heal RBatabROSHE S SfQr tradi@ehitter
may | nclude variouS circult conponents for encodi ng,
nmodul apbwgs amplfief giidhg, and/ or ot herw se processing
signal s for | SS | j ie®Br and a
ci ot TebBye hG AL il G (AN RIS
decodi ngpeivéenodul ati ng, filtering, anplifying, and/or
ot herw se processing received signals. Such conponents
lira y ﬁ?e 3 ?&ka%un?&t a5y YRAELAUS K BOWM Al SHE S fuftH&lindSides a
hat " Us&d 11 conmerc al y avall able wrel ess .
loopasufilic a4t appdeiihates the@aoose pbrre eruBpredarpaTdiicss withe
the receiver down-conversion circuit 204 may be
T°HBUTt near devices, suchas an anplifier and/or mi xer
which serve to anplify and filter the relatively weak
13 eceThedpmirgnabiclajndd I@thensomprisingodul at i on
" 2CODNSIFHE! SRS Efillld o Tt R BRIGRAQY 2 RRFRKSTRAINE the
the P{NEar andlor nonl i near response of fthe receive
pat hreckivet atl pyvekficotthe taenstonction cgigpitexer 208 and
receiyer.dpwn-co IO beul T, : ional to the
ot B Bt SR sl e et o e farmmer signal
t he tgcanstructddeehitgxt sigrghal and applies a nonlinear as
wel | as an adaptive |inear conversion to the Tx signa
o proyide a r i PRI ATROML A 0B 18iaNles S W ower
1 TR af f BEGARR TP S e CHETIRG: d%lﬁ%ﬁ@'%?lﬁﬂ‘ﬁ% en T
lestbtheact@dtictom thatitis vpuizured supipvidesiqreapnsimigieg orpynsignal
the receiver down-conversion circuit 204 to obtain the
L nt ende ' ' ivet i loviSidteseeimat, dhprising:
1#hte?g§%¥%£#ﬁ%%ﬁf%%gﬁgggﬁéaégFﬁﬁg?#?§ﬁ¥%%n provi ded Eg ®
t he reees fedesiigngla o@empsiﬁm@g@aﬁ hpying inpgzefiulefien erference and
nore of the. co .functions illustrated in
Fi gure %KﬁgV'§1 %2%&%%%%@ >and/ or conbined into a
si nglecane fpqreformorg 2hiiod ped nprlitsey eomiersonpo adHsisignal to
w t hout depart. fromt I M ion,  Additional
elenentggﬁ %5%%%%@?5?C#%%ugﬁéﬁg%%ﬁéa ed wit hout _
depamhdang fé utrhdieneetib aderferhce ¢:pOSHticDeeml dlokeiiewpmiposite
conventLonéj fﬁIL-g%plex tranﬁnitter/receiver devi ces
i s t hat SER® P QIR FICGUEREYEdbwn- conver sion circuitry,
particul-arly the m xer 121 and/or anplifier 120 (Fig.
1), exhibits second and third order nonlincarity
duri ng downconversion of the conposite received signa
to baseband. Such conposite received signal may




coupled to a duplexer 706 to transmt and receive
signal s through antenna 708. The transmtter 702

WO p@os7 a Tx signal source 726 coupl ed t o anPCT/US2007/061538
up- conversi on chain having2a m xer 728 that nodul at es
the Tx signal so with a transm ssion carrier frequency
)cbefore a power anplifier 730 anplifies the signa
for transm ssion through dupl exer 706 and antenna 708.
The recei ver down-conversion circuit 704 includes a
| ow-noi se anplifier 732 that receives a conposite
recei ved signal fromthe dupl exer 706, a m xer 734

hat t Sl i ver carrle

1 e eRa O i b SRl F RS RLURL, ST0E e
al i asceyLogy mmﬁw@wyml havamg ikJdmponiationente8fence and a receive
proces [, and a digital |ow pass filter
738 fi%ﬁ%}s q%§&%%ﬁ3|n|ng signal outside the band of
t he perfeemdegla Ruesi egldaionhhb}ir@oh‘hﬁtlon @niaofikst signal to obtain an
i mpl e i ons _may,.er ust, t he anal og | owpass
filter $§%gm?ﬁec%1 P?g? é%ﬂ fllter 738, or both
filt ﬁﬂa&actﬂr@%]mtérﬁ&meﬂ careetetion iged e ttat dodibosite signal to
reconstﬁ%’ ?Ep ci.rcuit 710 receives the transmt
si gnal FCEHES $188%smi t ter 702 and approxi mates or
replicates the linear and nonlinear response of the

17. eaK&lgemptiold. df rcbaimt Hefurthanempisng: 702 t hrough t he

recej ver down-conver.si 0 r cui,t . .
ccomeErotR i EOPVEIR e 5P B albatisad Fpptinsargpwn-conversion
second cordlie priontoesutirdciirgy the intsifgmreate SlovRI1ithuat sigisal.

subtracted 712 froma conposite received signal sconp

ro r. 7 the nt ended

g %i gn mlé{x&%gxﬁs%ﬁ%f cganalnl(a%svghg a%]b[ V\lﬁst sgna 1s@n “[‘lﬂftﬁ{d’%ﬁecg}’?{élé’n ofa
ble¢reoasamahtbuiid indwedomipusBe sigaalknown, as it origi nates

in the baseband transmt signal source 726, it is

ass table 714 th
1o P R RBMSL AT S P SRR AR o< 38 e
madrghiefl ibbkged 2861 sighd, d umhmmgﬂﬂﬁandaambcémusrgnasmd subtracting the

. nomn no Ilnea at the
mﬁ'e'i’fé!réncb %E%Cgﬁétﬁ%g r%%gﬂ% Taist eor?%og'éﬁ S@a ﬂtbb %F‘Q%IP Y IERpves
inﬁln@remes abdoiciage dnaith ftios bﬂbéd overtsigal enk janiméedibeal fibth the composite
si gared 716 (to mmc the effect of the mxer 734),

2 " passed through a | ow pass filter 718 which mnics

the conposite effect of analog |ow pass filter 735 and
20di gi Tled mbthwyd pistnifi 16 wherg@8he Threpssignagndl inruddie rbauive signal

718. t hen es through a |jnear .ad t|v
R L HIF AR RE Sh LI RHET hesli P 26w
cog@omté’ Q@nal'léiubﬁanﬂuﬂiywietno?r&eﬂxntéfi[&enc%%socﬁzﬁdd a2ih thé jaﬁm’ﬁéﬁmgnal
ﬁéé%t tlvq]y mat ch the |inear and nonlinear gain of
e YHEEPI R Pence caused by the power anplifier
730, dupl exer 706, |ow noise anplifier 732, and m xer
21734 'Bef medhod @d «;taiimgl & xhheraimestubgacttmgihg iftatfercaow encellation signal

ﬁgrﬁ%eaéon? Cbetets%ﬂtl ?t?]om%naall? o%goﬁ%d gierjn‘r%gnggglﬂdtb%n

IHRMbﬁmedﬁbmlﬂmamnnmﬁats@gdthe gain into the

coefficients (taps) of the linear adaptive filter 720.

h a 122 n help tg limt the .

22 oot B8l gn s hatoubaRke Be ifmeedhipiopattation signal
frcﬁrn Itlteeqron?ﬁt&ﬂb amial subseasdipbicsoweakiiebordef fre@tiodalayion
H&a%ze t he t 'ASﬁuning that the second-order

5?8%%?“%%?ﬁ?n3¥”¥%§gﬁfXer 734 is known, then the

power of the IM2 interference product is given by:

23pi MTHedBathod of claifdTh6 WikBeidn the Biyplsipoal Wdstcdifietdnd frefpidBlcy than

- 11P2 [dBmM (Equation 1) where the transmt signa
th%SOIB%%ét?CSE@?% is known, the duplexer 706 receiver
attenuation a(t) is unknown but w thin sone range
provi ded by the manufacturer, and the second order

intercept point I1P2 of the mixer 734 is also known
mnth falrly good accuracy by t he chlp deS|gners
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on the sane chip, where the receiver has know edge of

i nportant paraneters, |like the transm ssion power,
woeoai9izs7 provi ded in a CDVA system t hrough poORET/US2007/061538

control. [0055] Referring 20 both Figures 7 and 8, the

power anplifier |ook-up tables 714 / 814 may incl ude

known nonlincaritics that arc applied to the | eaking

strong Tx signal prior to squaring (i.e., prior to

encountering the mxer 734 / 834). The | ook-up tables

714 and 814 provide conversion coefficients, at

different power levels, that mmc the nonl i near

24equﬂ§ﬁ] f r. 730 /.830,
oo PRSRBRRR S TG B Bl B g e vt
sipndiancledasponent s along the receiver path before the
A/D k t abl
o SR o oS OE o ERA B BogRr s
aI goapnrhxnmanmg |t1n@n¢thmnmar&tgmufcs oamtécymeﬂbheﬁﬁeaﬂdhe
cancegl | erfornan because the non
i ot SRS B R MIR S SR P Eu o Rt roteiver chain.
repllcated.by the i near adaptive filters 720 / 820.
23.0056] tramserihearcooumsinger ati on i s the desi gn of the

| owp ' . Fi 7) and 818,
838 g:?] glt%‘&‘g)td?‘éﬁaz chslc.eZl?iﬁOn %ﬂ?m? u?n rgur%,]tg bandwi dt h of
f|Iterse@ﬁwsaﬁﬂﬁﬁahmﬂﬁsuﬁﬁlg 7) and 818 835 / 838

(Fig. 8 ho er than that t
filter %"B@ ﬁ“ear a’%ji nglg‘a“eé‘ﬁio%‘if’ffﬁ?n thﬁ rtetﬁﬁ?tmﬁte‘ﬂ%‘wﬂéo obtain
nore intenf eﬁaﬁaenc(dd@cdﬂatiow&)gratt er the filters 718
735/ 738 & ? % ¥ igg 835 /. 838_& %&
correl at€d" W tHPH e@@ﬁfﬁ‘ PPLA FesEiyey deve gh‘é‘? IQPtCéTF‘m and
t he A BDubtmtelid @terfcdénde dadbeliafioh B%n&ﬁﬁ@ﬂn\tﬁe Q&hﬁosﬂe signal to
However, g t he fllger 718,. 7%5 / 738 (Fig. 7) and
818, 835 POgHP fkf—sllrﬁ TSI dt h i s made too wide, a
ot nmore noise is allowed into the conparison, and
2@er f Dhereacecidegofideisa 2 Sdurthar cohppisgence of the second
filter 742 | 842 i.xed the nte ded
s.gnaPHBéﬁﬁﬁtﬁtﬁ?&W?H8?SHFgé ?ﬁéf fQWmﬂWﬁ?Mnﬁ
bandw dighatf afid | ters 7 18, 735 / 738 (Flg 7) and 818,
835 838 F@gg@dz 10057J The. adaptive cancellation
sche WEPSIP FrEaptPs Sompiwlatig #ng gmplifying roccived
absenceugﬁkihe second filter 742 /| 842, whereby the
| owpass filtering is performed by filter 735 / 738 and
35 &PS%Qd‘mhichfhas ké andwi dth. fixed to the
and YERSF PR TR CETEHEEr (t). [0058]
Anot hewittieaduplel frtay bedesmites iflcof RitYieh 8RB akd tHeh@cewer down-
adaptive filter.7 g / 820 It is often benefici al
start \GPPVTPOPCEPUE S8 qoveling franympit sigpalg ¢ am @n%%@sd Jegetving
.. Qeceitkd signal Bjom the@ntendht h only the D-th tap
belng unity, where Dis the delay 740 / 840 in Flgures
/ an 8 This as t the power estimat
28 qual POV PEOTE 3?%%% WhSFRIR fe I IET G ﬁﬁ%%?@'rmon signal is
subh‘ad‘,ta&ﬁem theiconmpesiposigalias baghatd.vel y flat over the
frequenci es occupied by the Tx. Typically, both of

hos tions .are,cl being true in practice,
2hnd ShERF RGeS 2 S PBiin Dedprntists pepanbbiSy o Bac-over
s1mﬁmmetﬁmmherm@rdma@ﬂmhaﬁﬁﬁ on the chosen
adaptation rule (e g., Equation (2): W =w-1 + mut

(t) r..Lhe filt.er Qri.t This.initializ

SEL VTl SBLobPG o B8 SRR [ pofupodios Sl & ampiitude
mbddatet! Fméeedfdvensigszﬂda imtinedsigialj aidtd RkéizeBignal.| taps of

adaptive filters to zero, and allow ng the adaptation

to guide themtowards their correct values. In one

enbodi nent, this unique initialization is used because

it results in faster convergence: It is inportant to

choose a small adaptation constant mfor the

adaptation al gorithm of Equation (2), for two reasons.

First after the adaptlve fllters 720 / 820 ~conver ge,
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receiver. 13. The apparatus of claim1l further
conprising: a jammer detector coupled to the receiver

wo eodebdEet a jamrer signal in the receiver andrT/O82002061538
it to the reconstruction ci2Bcuit, wherein the
reconstruction circuit is configured to add the jamer
signal to the reconstructed output signal. 14. The
apparatus of claiml1 wherein if the first signal is
bel ow a threshol d power | evel, the reconstruction
circuit is configured to provide no reconstructed
out put signal. 15. An apparatus for cancel ing receiver

t f
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se¢qmderrfler mbferenvd feom deaiongpositgR@inait baseband; neans
for performng a linear and nonlinear conversion on a
32f|rsf | rf. e.gancellation
S&X%Ig%%%lg{r fSS %efa}%ﬁle 1&(6?%?61106 FAnce e?,té%ségnal TemMoves
th@énnbtmatﬁ@wngi@qahhép@mpbhEnmgu¢03|te signal to
obtain the receive signal.16. A nethod for canceling
330 ecefﬁleeﬁ'aﬂs@&@&‘ Rl iAy 3 2539111!31% ﬁéﬁﬁ?ﬁg%ﬁ e 1T RAA 3 nl%ear
receiving a conposite signa ht er nodul ati o
copriigiopde drrciérshivensanit eigeilveclsdgmal at baseband;
per f Dhafnd versi n
e
S|gnalcomwmmsmbﬁﬁacmndg t he |nterference cancel | ati on
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procegszgonhEmubnp05|te S|gnal through a linear and

nonl ver clrcui. ar to subtractin
3 he Tﬂ%t er g‘%@% c"g%g%%lc e# Wﬁ‘?’ieghﬁ’f tﬁ&P ‘E%“OW@C?JL@EWB&I uit is
tumned offavherl e whaseitignas dré belowsa g&ralin pswanthrerAsul at ed
version of a bl eed-over signal found Iin the conposite
signal. 19. The method of claim 16 wherein the
35c oA sidchinsigadibld mealu&esorﬁﬂna@hsMenm%aineguahﬁge&d

over signal si gha and a _receive signal and

ca B3VETH d‘tlfféfl% eré’FaF%‘iﬁéﬁ&:%M&a‘Hé’éﬂ band.grhesy qreaied by

prédeesdk OERRS tHe%rﬁée@EGﬂ to peida %bﬁl'tlbﬁs §rg:
interf ce associ ated with the bl ee -over signal and

j amﬁppfysa REAT 2nd SARIEET COMHEPR &0 & ﬁgfﬁa’fgnalzfg obfgie an interference
nethodcg&ﬁQMQMphé@ﬂmgﬁ{eln t he conp05|te si gna

|ncluges a receive S|gnal and aj anmer signal and
subtSHEERGiRe ok igrencscpaedistien sigmekfipata eomonsisyn algnpk tormbtain a

the cogpgiitrecedidnghaisubstantially renmoves
i nterference aSSOC|ated with the jamrer signal from

thefﬁyﬁg %ﬁée Slqﬁ 2 1. The nethod of claim16
3nher 2 ftlg modE i of &P PéiceriB hcrartiaparaongersion
si gnpbrdxi@Met bR 1GRAPOS AénHeaNelaraYaskiR0bE §{rlaﬂsrﬁ1?tgpﬂﬁs
second order _internodul ation interference fromt
conoRY¢rEiogcyult 2092 The nmet hod of cl ai m 16 mhereln
SubtapaedxiMgict AR Ih{éﬁﬁéﬁ@ﬁ@rﬁﬁﬁaf;%?@dtér?s'ﬁcg Bf & k%@ﬁxj r BEQM
the conposite signal substantially renoves t or der
i Nt SPHBISIOACISHIL nt er f er ence fron1the conposite
signal. 23. The method of claim 16 wherein the first
signal has a different frequency than the conposite
signal .24. The nmethod of claim 16 wherein applying the
nonl i near conversion to the first signal includes
approxi mating the nonlinear characteristics of a
transm tter power anplifier; approximting the
nonl i near characteristics of a receiver chain; and
adaptively approximating the linear characteristics of
the receiver chain. 25. A transceiver conprising: an

i nternodul ation cancellation circuit configured to
receive a first transmt signal, apply a linear and
nonl i near conversion to the first transmt signal to
obtain an interference cancellation signal, receive a
conposite signal fron1a recelver domn conver3|on
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