WO 2011/ 102946PCT/ US2011/ 022754 ELASTOVERI C POLYMER BLENDS AND PROCESSES
FOR THEI R PRODUCTI ON FI ELD OF THE | NVENTI ON 5[ 0001] The enbodi ments herein
rel ate t owelasiioeesi ¢ bl ends and processes to nmake suchpelrast@meeizss bl ends,
and nore particularly, to blends of elastonmers that a propyl ene-based

el astonmers. BACKGROUND OF THE | NVENTI ON [ 0002] Pol yol efi n pol ynmers and

pol ynmer bl ends are known for their versatility and 10 applicability in a

w de variety of uses. |ngpASTOMERIC PONYMERSI.END] £AQpyners, i ncl udi ng
copol ymers of propyl ene WRhCREERE Fﬁ)ﬁ'ﬂtfﬁgﬁ{?ﬁU@@H@N‘y' ene, are wel |
S

suited for use in applications requiring goo tretchability, elasticity,
and strength. Such polyners often conprise a blend of two or nore propyl ene
copol ynmers, and nmay be nmanufactured by nmechanically blending two or nore
copol ynerEEID O/ THE:- INVENA@AN or bl endi ng of the 15copol yners. [0003] Many
pol yol efin ends, known in the prior art are forned into pellets for

i nt er fedi l_awﬂlst ot s%@%&@gﬁ%éﬁ Grlateggictiogtaisdiendsgd @F&eaeééo gitkn sugh
fibers, fddBmerROPRYENRd Mk HHedi&RAb Wehds A1 IRbAEL Rkl 4 Eskﬁﬁﬂen,@%gedof

t hese conpositions, however, are known to exhibit poor pellet stability
over extedabedngeri ods of tine, |eading to 20 aggl oneration of pellets and

reSU|tinﬁhgakﬁﬁﬁblﬁﬁy%ﬂp&Th%ﬁgl %jﬁb8$ability of the pellets. Wile the

formatiorr H- e teact eres—ot such pol yol efin copol ynmers has been
shown t o [po®z|0VepstysRifini pNyRERPSET ipBEnedr B1BdsPlcY RESwiPEb? @hcs vemadlitpelddet
still have a tendency to aggl omerate during shipping and | ong-term Storage,
t hus 1r eg@nli¢abiitprio cewsicngrictysoleusonh dn eafticatars meny mglypksifinepadymets, metpdinged.
As a result,. nman nown, pol yol efi n bl.end pel | et re 25 dusted, ch as
wth ot RPHaery of PR BRI EaterShE BRLUS TR el Shea THERAR of
such dustapph@iioRs rBRRhERb CGtileRhaifift alavtiRp| dfatirQidsh. MR VSIlymBECaUSe
they may increase gel levels in filnms, be unacceptable for use 1n food

cont act aPpidricatd blssd ofr twer eatneorhquespKerpicorplimeise sndeanzrube rodnvfartweddud
dust in the.,pla vionment . Further ., the typically | ow nelii poi nt s of
such knouABroRly BHAIEE NE g Pl aSkapr S, CERD g ibe PRI ysERsr Bl
of polsymesopplghledd. s during | ong-term storage, which also negatively affects

t he abilité of the polynmer pellets to be free-flow ng. [0004] Thus, there is
still a 883l or Msayypleelefin pleydrekndyy e daisthe artiqigait ride effsBerd gt PAHFtH Nt s

whi | e nai:pt.ai. o [ r apl:l it i G t t
propertiég%ﬁh§%@%0%?%%%3@&@3%&”%@%%1@%%%f%g%§ggﬁ%t%g%%Flﬁggtﬁkﬁgggéqgnﬁbed
for pel | etoawbeemse dxtiudeh conitipsi apd mobdtdpotigloer Stie odshash icotnpbdtiens], bogetoer m
pellet stability and are free-f|l owi ng w thout being dusted. [0005]1t is

t her ef or Tk "eld chibity BOUTBER AT S by Q¥ er eleRdHb PETRts 6 p}{% frading'
procegses;obimdrA{dh 59 PRy Ah&TrbiRQ WBhoLh&RdSiiRNdns Flodla¥ ity DFStheHRI1ERr
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use in those processes, where 5 the resulting pol'yners have acceptabl e
mechani caWhpe dpeiotmanasidntlmegedatomblgelsiodtsugt pdlydlictiy copapabisyhas dagrhshown
catal yst system shqul.d al so .exhihit high ¢ lytic I Vi under
(pr opy! ere) TGNy DS TR E feonrly i sty St ek bt @ Gindepsy v
enbodi mends§lodessE ldhﬁﬁ!% BEIpEInG ah@ |OHONHE &tdRBE MRS ERRES biRBSiNFBdRIcE Wdidtd he
processes and catal yst systens descri bed herein. These pol ynmer conpositions
di spl ay deeaifvageaeslel sareawradonpess r¢sgh, many known polyolefin blend pellets are

25 dusted, such as with a low density polyethylene dust, to prevent agglomeration. The use of

such dusts may be problematic for certain applications, however, because they may increase

gel levels in films, be unacceptable for use in food contact applications, or create

housekeeping issues because of increased dust in the plant environment. Further, the

typically low melting points of such known polymer blends often lead to flattening or other
30  deformation of polymer pellets during long-term storage, which also negatively affects the

ability of the polymer pellets to be free-flowing.

[0004] Thus, there is still a need for polyolefin polymer blends having increased melting

points while maintaining desirable stretchability, elasticity, and strength properties.
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10 distributions and high nelting points in conparison to previously known
pol ynmers having the sane conononer content. As a result, the polyners
descri bedwbensim2exhi bit i nproved properties such as pelpCetussaiaboeisey,

el asticity, and other mechanical properties desired for a variety of end
use applications. SUMVARY OF THE | NVENTI ON 15[ 0006] The enbodi nents

descri bed herein are directed to pol ynmer blends and processes for their
product i OA'ddiﬂidShanl??th@fe_ ¥0F e NP PLNBY irmcBorB ERaHiAIRRBLSd fESElt BRAJONEIMN S
directed to elastoneric pol yner conpositions conprising a polynmer blend
conpr i si fgveldngrtstm pelley siabilidn andars ésoritbvwing yitbeut beingrdustede first pol ymer

i . % Uni i . f . dfr
i oh uni ¢ SOMERT off 1 stitaltfh e B ARMER TR 088 FREnaP i hdten ™

second paby fERminkOpRY6168S pblyaitr BRntOaRBcatd Y6t upittias @rrusy @ditbsOplopEsegy e and
from2 to 12 wt% units derived fromethylene and/or a C4-Cl0 al pha-ol efin.

These el 48¢ swtlting nodymers hare agssBiableonechapisak properdes anhlongttermy peldet siabilits. or

o acns RO, LERRL QRAL LSl AU, bl SPYLETECEAG! il BEIERRST®
poi nt gr galwncridadion 4bhditiand. eftsis | fertbdrr @ssbjadt @5th3 @oYodinmaits dederibed derclato 500

psi (3447 kPa) (as determ ned by tress strain test according to ASTM
D412), orpraﬂga\p@%% mmﬂﬁnﬁd%% frgfn B PEcessh Andt Gy BrsyrleRs deisrbeth N

0 an acqek Al edhakoraing! ABipititoheSspikPOUR:h hubbINCF RAD OB RR o ¢ he

enbodi nents described hérein is directed to procesSes for the production of
el ast onerdigripaionyend biposliitg poistsdo wpmpsiisog tp eteyneslyZinog n3®lyroers irevisg the

produce sol ution conprisin first nmer in first reactor., . .

Dol ymor 1 PHG SHOMREIE BIBR odtice Sub PO ESHHPTeSRG e Rt IR | n
a second grERGH&Y such NN Skabifigy, fldssitity UndngherS@bétahRA] Phdpbrtfch RIcSIREORA a
pol ymer solution to produce a polyner blend solution, and processing the
pol yner blasiay ofendupopplisatimeduce an el astomeric polymer 2 - WD

2011/ 102 / A sition. In such processes, the first

pol ymer 3§%@S@é?§2'ifﬁﬁ%§$§@¥5?§ﬁgb wt % units derived from propyl ene and

from k0 woB6d]0 3Thwvefibudintchtsdddstvied Horeimagd Birt@ektoapsli@er Blehds afdlfrocesses
al pha-ol efin, the second polymer conprises from838 w%to 98 w% units.

derived fiPbHGH BIPEHEHE. aHH 0P Gmmorgt gpladimentyy the gHbodingays deribedReethiA ene
and/ or a {A- = i . : i r i td IS
char act or TEeatit s Blabiatir® pBlld: bon AR b AR b RO IR LohBIRAD L' A0

pr opyl engotynéreamid a0fccbred pelgmet,Svivdrdlaniirs®Polywby camprdes ifrogn G0iteO0 et eris
110C and 145C; .a Vi cat, softening point greater, than 45C tensile stress
at 300% PR G PreB¥lopd, i Bo0 oio (Usulp depafiorise @%@éﬁﬁ*ﬁ%ﬁ?&wré ttess
straip t eﬁﬁhaa&e@ﬁ,damtﬁeose%mﬂﬁ%@p coMprRBs ORI 88 S IWRIMAR Qe bRl | et

separation of Iess than 10 10N i'n an accelerated storage stability test. In
t hese or moopdencesrsofipmehtss |2 miks vatsadorsied fumedthylene radfor rast s-@ndalplez olietin.
reactors gre different fromone another. BRI EF, DESCRI PT OF THE FI GIRE
[0008] F gU6" PA1SBEE PHRIPE FRBIPEr P BE LFGROET DAY O emyPEnal T
cyet o, | B R R O |1 0000 Se araod R
systens. 1EF ) ' [ e enbodi nent’s
descri bedoterbstwecarld 0t ped 1€ G 6 psttysofteding ppist greater BraarfdSCantbnpiloieoss als
for their,ps o1 Ay I i ts . of i i

el udo BIBAERHEA OB HBE SoP B b B L RS REMHY Sofan Wil LV OG0 o
W th a segond P4DDybeas-average maximum force for pellet separation of less than 10 N in an

accelerated storage stability test.

[0007] In further embodiments, the embodiments described herein is directed to

processes for the production of elastomeric polymer compositions comprising polymerizing
30  monomers to produce solution comprising a first polymer in a first reactor, polymerizing

monomers to produce a solution comprising a second polymer in a second reactor, combining

the first polymer solution with the second polymer solution to produce a polymer blend

solution, and processing the polymer blend solution to produce an elastomeric polymer

.



based pol yner produced in a second reactor. The polyner bl ends described
herein exhibit 20 inproved pellet stability when conpared to simlar bl ends
pr epar ed Wo 2a11gi0pgbe reactor, and have excepti onal nechaoiraskoianel76d asti c
properties. Further, the polyner blends described herein have higher
melting points than simlar blends prepared in earlier dual reactor
processes, thus providing an inprovenent in pellet stability properties
even overcosipdhitioh. dualicH BREEREs, MEORRSPEFmeF REMPALKNREM Moends to DO ARes afiss f or
their production, and catal yst systens 25used In those processes are

descri bedlerinedfremt propencadrd fiverh i wiblotoydtewt)o Gotipdérsicd dranh ethBleandnd/ P00 €] | n
the preferred.e inent, a first polyner 4s e dod N fi.rst .reagtor
and & secondmarier T saftabh s Bt tan B P Ghet ottt EEERE

pol ymer s m@ogylénepiatibin Dhedd fr basead, potyaened feditl ciiyl@enadasrhodientipheach
is a propyl ene-based honopol yner or 30 copolyner. As used herein, the term
" copoldy metefin, sandnithe rRdestpragiqraalymer fREPPSIEPD \Whick#rapterigideparteg qyymore of the
copol ynerd. zi ot ' 0 ENGludi nQner s
Gori ved 1B epropfRSt:. APqftel BroiiedtO IRABITENr hofREh 75 NEbE S BIRE Y

t ypes maymaeéltisg pbiat betelcendl @ 809Charidnei 560 po Micee soBendtp pdiat gicher hapdb et tensile

definition incl terpaol yners as_ wel 011/ 102946PCT/ US2011/ 022754 as
copol yne rsge%ﬁﬁlh%gf AR S B0 @' R LR L B iaRBnecy s SrTe R i

" mononer "aceérd#;gqagm D413§ Y8k gvé}%eeﬁﬁxiﬁﬁ& fREEfor 58911& @@pa‘?&lﬂﬁr@"ﬁes@ 3126 10
formthe polyner, i.e., the unreacted chem cal conmpound in the formprior

t o poloyneX iz at acaleraedistomge afabidity wherinttiest loe otieneombodiakt®r the tcatahstshsehin

i ncorporated into the, polymer so referred to herein as a

S o P b fek P Ol R A R e ot beuaced her i n.

i ncl udi NBRIEPPESNRIMTMNORROF #A% cidyRgne nononers. [0011]In sone
enbodi nents of the enbodl nents described herein, the first and second

pol yner s [80@8leachigare bdepigiyenclisig smpgiatenas adunaioa ofcthyiane coniephiptassticsThe
conmononer ng%Kg%k%inePra%r Q%@Q%ﬂeq; Iqﬁﬁnqng£ nore enbodi nents, |inear
comononer’s PP may i n P Oo® egﬁyﬁgne oY %ﬁ% 5B ef i ns, i ncl udi ng but not
limtegd tPETANUEBBESCRIPTIONCOF IFNEANVENTHONt ene, and 1-decene. Branched
conononers may | nclude 4-nethyl-1-pentene, 3-nethyl-I|-pentene, and

3, 5, 5- t r i [AR4Hy| - Theembadiments doseribed heprie aendisrstadeiatrolydiefen peimaohispdcand

i ncl ud : : i t fi

are oach EUSSRS o MACPIQUERTE MIGRIERGSH, hodhbahe, Bne SERRMPHATR,
conononertderals ofiel firgt prbpylemocharpt @plyinkve fointcsit inantirss exactod withl ayseeosd prypyleect he

sane or different, and nay. each c rise from 60 %t0,98 wt% unjts, .
dor ved fis pRIgpyT Blf?éiufé?%mf% Siond &Fﬁf/‘&qro Wy e lﬁgésdéqsm}%f‘di e cxhibit

et hyl gne. il RAR IS TRREG: cdhifarbd (S LinkQl ¥I%RAs aeBMRal $:1E FQRop, MPo to
40 Wt % et hyl ene-derived Units, or from8 w%to 35 W % et hyl ene-deri ved

uni ts, orhafe erTepliontlomneahagal3tdntlestest propeties. dEnitherdtherpalgmen blendredesanipedor

ot her emhodi.nents,. .the second pol] yper nay, C rise from2 wt%t 2 W %

ot hyl eno e VRS iebE . AR ofiRls” b, vitia’ WSk RsreRb ferrimatudednct |
one enbodirg@RiesOthub PR ghh Scrl@R G hORA shBIIRY PropeRRs bl éSbvd@lnvingduhias a
greater ethylene content than the second pol yner. For exanple, the first

pol yner rrascteoprpedsses. athd padymesblgrds, pecesses faabeir poductgn, end gatalyshsistens

Wt % ar gt B%ﬁbatfl{)sez&o%s%s@é gesglslﬁé)(f;iﬁggr%%aﬁérgﬁ A5 ov!JJ.ni ts than the second

polyner.lf n ‘one"or nore e erein, the second pol ynmer may
conpri se Bobyvaers @opnprisiigahe Bldadl ene, such that the second pol ynmer may be a
random copol ymer of ethyl ene and, propyl ene {RCP). RCPs and their typical
properti G{Bﬂgﬁe wal theiay ef gmbedingnt, a first polymer’is prepared in a first reactor and a

second polymer prepared in a second reactor. The first and second polymers are typically

olefin-based polymers, and in some embodiments each is a propylene-based homopolymer or
30  copolymer. As used herein, the term “copolymer” is intended to mean a material which is
prepared by copolymerizing at least two different comonomer types, including comonomers
derived from a-olefins and dienes. One or more other different comonomer types may also

be included in the copolymer such that the copolymer definition includes terpolymers as well
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Exemplary RCPs typically conprise from2 to 8 w % conononer, or from2.5 to
5 W % 30 conononer. In one or nore enbodi nents, the RCP conononer is

et hyl ene.wpQOljoeyasi onal |y, the first and second pol ynePsTrsg01alos2yss ncl ude
one or nore dienes. The term"diene" is defined as a hydrocarbon conpound
that has two unsaturation sites, i.e., a conpound having two doubl e bonds
connecting carbon atons. Depending on the context, 4 - WO

2011/ 10294686k Mot PR AEFdut HembRrdiTrdhesroniomek Rips. p%@f&mr‘%c%ﬁlepr gadly
to either a diene nononer prior to polynerization, . orm ng part of

t he pol yrr@pmz’mmcm aveded meredr can difemte tomememenfuset tqogﬂrgm’élﬁlppéstm@nl hashe
begun (al SO ar{ae erhr%(itl Q as addllnr-;[He Jmnoner, uni t O 10d| e e de |0vre§|ertgn|tﬁe)
meﬂwﬁ%ﬁgg gw%ﬁ?p?r mel%%ﬂee&P&h% el Herei N

i ncl ude, rheonddreaff@tit Shakitdeh EidlcdrPorabidt ado ane, o%ﬁﬁrﬁdls@n@feﬁlﬁxﬁﬁh%ﬁl @e.. ,
1, 4- hexadj ene), heptadlene ( 1, 6- heptadiene), octadiene (e.g

1, 7- oét ad|[@ﬁ@9merd@ﬁam wat-( e Dgf%erelit WORYRAA a djscussed dgrcandneladige pr0pylene

1, 9- decadj, 1, 10-undecadi ene), dodecadi ene (e.g.,
1,11-dodec |éﬁ%%ﬂpﬁﬁﬁgeca Péﬁgg(e , 1,12-tridecadi ene), tetradecadiene
(e.g., 1 malﬂetrBdanﬁdeﬁme¢nmpenﬁaﬂeeﬂmban&nmhkxad@madﬁ@ﬂemeHEQUmdeeaﬁkbne,
octadecad ne, nonadecadi ene, icosadi ene, 10 henei cosadi ene, docosadi.gene,

tri cosadi NCTp eYIF 4685 8a i gqmbrgeénp JBeRYFh &nd he, 96 s B remonomers. — The ™
hept acos ac%hﬁ)'ﬂ@me%%% 8 %ﬁb@rn& bradh@go 51@%@ g mc;rE 'eﬁ‘ﬁ)gﬂltrﬁéiiﬂtse nﬁearad?)%onomers

pol ybut adi enes having a nol ecul ar wei ght (M) |'ess than 1000 nol .
Exanploes rdy sictuic gitltyleteadomC gSyocuﬂlrfmsemehldlngcbuh dlet liputed go d -Ingend, il denmnel 0,
1, 4- hexadi ene and 1, 6-oct adi ene. Exanpl es of branched chain acyclic dienes

i ncl ude, lbbexcag.el-pejend, |ami tledpcens. Brapphadygomonguigesaady drdudesd- m&lYﬂrétmleni, 6-
15 oct adi gy, el ALRPLOY - dilagehatiene. fxamp! g il SLAGALEALITO e
alicyclic es Hnct tidé aren cyc exadi eng,

1, 5- cycl apetoadinenean iadlddd styredycl ododecadi ene. Exanpl es of nulti-rlng
allcycllc fused and bridged ring dienes include, but are not limted to

t et r ahydrl80Hdeneln pomp s é}%ﬂé@ th%tﬁﬁs)ﬂ%nét se5pRH PRYAMEN At Hich i FONbAREdPlene:
bi cycl.o( e | C

and c%lcﬁ’ﬁ%&%?Hgkgdg 1%Irllgr rne m?bﬁgp%ﬁfﬁgﬁbé¥£#?%QQWﬂD %QkQ§L§$Eykhe

5- et hyl diret a21drsecdmlrpméym¢rs ﬁiagt‘th:yhe stemeer2difforch rné may ¢deh comprise from 60 wt%

1-2- id 2- . .
5. (4 cycl B A ot o SR TPy S el 30 b mite ferivesh fom
5- vi ny1- 2008 &ornlegtﬁile oh6aURIcA, A GHEIBRhKENNLSUISHiduiies Shianessd nebde.

but are not” [inmited to, vinyl cyclohexene, allyl cyclohexene,
vi nyl cyclopdensnderivad mnngglomfmrmﬁew&mw 3%M9§ol etl@}sl@tlaa@%wedemlts or from 10 wt% to

vi nyl cycl.ododecen tr clododec di ene.

U he it o gt e b T R S HESEPERA EMGigitn B SN sGARE ol
5- et hyl i d@Rfride HOHD2WRAENRD izENB%,et léneh@fﬁv@ﬂ%ﬂﬁs dr-figeh By eneo g'vvtﬂ@étlh?reﬂ@-ne
(M\B); 1, 6-octadiene; 5-nethyl-1,4-hexadiene; 7-di met hyl- 1, 6- oct adi ene;

1,3- cycldspaed neifseriaong embegzl@le@h@&@aﬁé}b@dmmntmemmeﬁdwmméhf{ ﬁNBpolymer has
R e L

i ncl uded,colrtpeisé iat dastah dvtse oo rad lep@ﬂ YOrevt %o, R it mmplj $e%d, loe as doaet 20 wd¥of mhereent
anmount s of diene-derived units. sone enbodi nents, the first and second

pol yrir s Eadencediped gaity thawths. SG@%%IXTBGTG W % di ene- der i ved units. In

further i me r r % Yo

di ene- deﬁpgﬂﬂ ﬂI 3%?8%%36%%%¥‘ %011 %%gggi%ﬁﬁP?s or frn &%8K§Eg8?% 3.0
wt % di enemdmmtsv(ﬁdethmmes sudhnththhe $a¢m1dq:rolyjnérfraa3eh¢ aeamtmh nqnﬂygnett dfectindeend

| i f .1 06 t 0 wt % d t 0016] Th
PP 2t andmdomonsepbl S RS B dnt Boerite Sl P nemoRt i)
of 5, 000, 0RO CP LRy phARS cofhpUEiRin V! 0% BURSHIR, s\fef@ﬁltz(sl\fe)s Q%

3,000,000 g/nole or 5 -average nol ecul ar wei ght (Mz) of 10, 000, 000
g/ ol ® orco@ssmen nidh me@r mqn@lemb@dln@ngsth@rR@’r ecmenonyes asethydnat  t he wei ght

cverage, TR gl AR e thy DS RIbATRI B0 BRGE 48 by mdere

chr omat ogriapbim (GRAY” is Mefieeidd hy@bedtben E@Mp&ﬁdmfﬂdﬁ el ussanGatenyent ional
GPC with a differential refractive index detector (DRI) or a LOM/AngIe

Laser Li ghéonmoxngd daying typAlopsy bppdyednaeeiitg carbriettoms §nGng PAShGENERN ar
wei ght, such as M, are obtained using DRI. Hi gher nonents, such as Mwv and
Mz, are obtained using DRI. [0017]1In one or nore enbodi nents, the first and
second pol ynmers have the sane or different My, and each have an Mwv of
5,000 to 5,000,000 g/nole, or an Mv of 10,000 to 1,000,000, or an Mw of
20,000 to 500,000 ~or an NM/of 50 000 to 400 000, mhere NM/ls 15detern1ned

~NNaA M~ N Y L o,




different Mh, and each have an Mh of 2,500 to 2,500,000 g/nole, or an M of
5,000 to 500,000, or an M of 10,000 to 250,000, or an M of 25,000 to

200, 000, wbena/W946s determ ned as descri bed herein. 20pP00ASRIIN/0R2T84 Or nNDr e
enbodi ments, the first and second pol yners have the sane or different M,
and each have an Mz of 10,000 to 7,000,000 g/nole, or an Mz of 50,000 to

1, 000, 000, or an Mz of 80,000 to 700,000, or an Mz of 100,000 to 500, 000,
where M ths Weh exditmedishidepathtbedeRebRably kOZAEThe d@ieem&amem?rgﬁt to
distribution (MAD = (MM M)), sonetinmes referred to as a 25 "pol ydi spersity
i ndex" ( ADIymerefatiomes.§.i fcs‘mllw\nars et m%ﬂh%mtlgn meadive, Qr‘naed@a@r@lqmpmer after
different %]gn %( eferolrpejﬂ rr(Pt as 101r1TeemeHbr(I)191“m S tlhlele?{ke/}? %f 18
first poI%? PGP EN ]%(,gélné B R/?re? Sr¥pot'F can ?laveuan up & M G

or 20, OrExkthpldry dhenc®kuifabbs foxnde an k@v@ﬁbddlmﬁts @ksctibdd hereinlinBludey bid. #de nbﬂ'l
one or nore enbodi ments, the MAD of the first polyner or the second pol ymer

or botth ilynitedgtq, doutadiqnee sntsdicacs Bexadioner (signi hd-horadingg), eptadiger 4B- ake 30

et BB MR S SR RSB ) i o

f i rst and,%decaidttnpy lupderadicmaye.gave Oaurglecddiche), doalbuaehemfe (0.£99, DI d@Ieeailet[e,) or
at least 0.97,. or at |east measured at the of. WO
2011/ 102906pedicas20m8- ozzlzt%rtrﬂq%@ %Métr%erte%ﬂleﬁ@dlf% i(Reri ndilé- @ﬁrgigﬁ%‘il?%ﬁ)of

| sotacti eﬁféldé/’&rdﬁﬁw ﬁ&%d@c%d{elﬂg BaR&lebftfencEtaHSGdRRE, el'lcﬂl’adéc}&ﬁleﬁe 108§!ﬁi%nbs
defined as: '"rib g - ql where fib is thé intrinsic viscosit

pol ynmer dwrdeicosadene héoaomdwlms itocasadicnsi teyraafsadichd, nmtacﬁsapmnynhcwasadiwes ame
Vi scosMy avera ed nol ecul ar wei ght ( s the poly K and a
e s eBlcoRas Totcorsdiusy Thr b, RircaHaURRe AR it ke e
instr um%ola@lﬁmelgﬁﬁ(mwafi@,g tHi=ae1 090 dg/mﬁxmm@eg Qmmlght[&%%cwh@a@n@y
nore enbodi nents, the first and secon rs may have the sanme or

pol yne
differ entln‘déd\ﬁs ibufarcwit bimitadio, Bel-hexadicoe 851 éﬁcqmdmeo Egzmglle@ o8 brapehddrabginy. 86
g/crrBtoO or, romO /crrBto
t enper atu%C %lengssure p(;?lll 'he nﬁIS%W (1_15t85 %tg y18?t Asa f%@f?fﬁlmeﬂr%l

mor e gbasdtddeshk Sand ne-dﬁmétﬁpl ancerliad B&@hm[@rof@afgldwﬁﬂgalacy@ﬁb tilehbs)ﬂdchﬂb e
(MFR, 2.16 kg wei 30C) greater than or equal /10 m n as

mgour e bk 6g APhGMETt o ASTIBeEBEA] 1 Sitoatioe, ahd. DERIIIBHEREr st
and seco .aiijxgﬁ%'mrrﬁulgl%n%%\fggé ﬂ?&*cﬁﬁ'ﬁa{) ﬁf; e&i hL %Fe%% mciuQie reeﬁmq)%hféﬁ%s

the MFR ( g wel ght rst ymer or second pol ymer
or bot h itstrdhydroifidéneg/ 10 nmhmrﬂadleZﬁGDO g/rﬂdﬂhyherrahyzd’romderm 1 g/ di®ydtepentadichb00
g/ 10 mn. nts,

f f
5110 m n W8 Rt - Behe P dlEnsl2 oD cygRaken i i i gy 10
mn tg quo%cﬂrﬁer{&n[mélﬁdltnge ég ﬁ{etlﬂﬁléh%rz ﬁ&%@ﬁieﬁ@ ntSSethﬁﬂ?cné BCRchrR &16}/ ngr

has an MFR of from 0 g/10 mn, from1 to 1600 g/10 mn, or
from5b tcprcuze@l@l -g/mdebampane, [fGGQpQO]ShleddnlefZSnorhmut/am, éf{é@mlep@itcyrryé)r %—nnﬂy)rrtmve a

Mooney VI 125C, ter ned accardi 1646
of 1 es (ReRsSy e s borat v SvipdusThaTend” Srimalls' ek SR
Mooney wsﬁﬁﬁﬁmta& enthendlidesS thudRek H6CARMPAbY IR ?s cyauh&%né halys aBloBExene,
different. 25[0025]1n one or nore enbodi nments, first polymef or second

pol ymer ofinyeydioastspchadevinylheclohesend, usalbih (GiFjodeesner mvm@ya@d@dfmeng tand he
DSC pfsoce[?t%c 1%88& aﬁ‘%ﬁ‘ '%e{o LG dihn refa{hg @ﬁ‘o%ﬂm%ts eauat l{ehohe(%elg fpul es
é’f ? 0° | €SS

per gram €ss an or equa an or- eq uaI

to 75 J/ glierr id easCtém:ﬁbn@rs emyladlenbcz H&bdlﬁlgne QENBQSS 4 haadenc; equﬁéthylmeﬁﬁl
J/ g, or Iess than or equal to 50 J/g. The first ,)/rrer or second poIIyrrer
or both rAgybanats (ANB):al.fregipdigpe; 5 -methyl-1,4- hexadlene 3,7-dimethyl-1,6-octadiene; T,

cyclopentadiene; 1,4-cyclohexadiene; vinyl norbornene (VNB); dicyclopentadiene (DCPD),
and combinations thereof. In one or more embodiments, the diene is ENB.

30  [0015] When one or more dienes are included, the first and second polymers may
comprise the same or different amounts of diene-derived units. In some embodiments, the
first and second polymers each comprise from 0.05 wt% to 6 wt% diene-derived units. In

further embodiments, the first polymer comprises from 0.5 wt% to 5.0 wt% diene-derived
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30fusion that is greater than or equal to 1 J/g, or greater than or equal
to 5 J/g. In another enbodi nent, the first polyner or second pol yner or
bot h may Wweawvetiaokfisewhi ch is from0.5 WO 2011/ 102946PCT/ B6Z0B261082754 J/ g to
75 J/g, or froml J/gto 75 J/g, or from3 J/g to 35 J/g. In sone

enbodi nents, the polyners and conpositions can be characterized in terns of
both their nelting points (Tn) and Hf, which properties can be influenced
by the prgsgnee REmCONDRINERS PO KB Hend-ubeedl ahitd.i efm tthatsahicngerditféient
formation of crystallites by the polyner chains. In one or nore 5

enbodi nersmbodithentiithofecomripdlymst cqmaprisaefrouy 0.1 mé%sfed dhat)pdigneeicrived wotsh

o 8.0 /01, 7Y 0 Tod s ind by Y pevs By ferds oo oy NP

or 50 J/ af 5000@00%/@oRror 1€ksJd Bumbdr atbradé phold@tlaB®eihg (Mihef 30000 Hendid &5t
and second polynmers nmay be the same or different. [0026] The crystallinity
of thé filpsstagrigeaee sivdeopbr yresehy (Mip of1Q.806,80Q gimals ok ipss.rind argrandey of0.95
per cent a | ni e . 9 ini Ly Al r .
Erbod o <t HFL iR Rcpd B Weiefe v UG KA Uit Q) R olIRE using
di f f er entisatagtit @lypropylyne anchet heseltocs milsifakhichichy bofdetsmind ot @drmbieon

polynmers may be fromQ.5%to 40% or from1%to 30% or from5%¢t 5%
wher e % cPYTHPERARY §;91,>§). dMPkHih T BRY i}’ﬁénﬁtaéurﬁﬂé‘%ééow%@ﬂ%}rﬁp with
descri bed, RetQWialFfradtRESARRCR IR PORDSor ARV Nﬁgfer@sereﬁ%flgycafttgﬁné eai.ghest
order of polypropylene is 15estimated ‘at 189 J/g (i1.e., 100%crystallinity
is equal detecR09 Ldwgr. mpmORE |df rthadahledudar waighthissch ey dn, gire obtagted| usimg DRI t he

first and,second pal yners have a single bro lting transition or
Show a T 1FEICGPERETONER Ry ey AHOVE: §R ohithed uEIRE second mel ting
transiti qoopt) hi gPehe LEMRAE ANt th® YIrROSRSsRBAE pBlyniche haRX ¥ RSf ot he
hi ghest tenperature peak is considered the nelting point of the polyner. A

"peak" i rdiffpricst Montaadtearks hage eMwed S4¥040 N0 gimole ofendvix ofgl(b 2]

he DSC heat f| f i1 Lve.
forming o WO n NS QP e SRR B BEMM A GRD & 1R IR Ui

pl ottgd sRtdrin@icdar desudidtdasdkinc reacti on woul d be shown with a positive
peak. [00281{1 The first and second polyners nay have the sane or different
mel ting J8PH ankn ongorgpens carhodimeintle fishandyeopid polymersaay havstthepmseicond
pol ymer s t.l i f u roel han
106 or 1aEeh NE, WhBRaaP R £ NRREAFEC"LSHph00 UGB ob Raflor SHERC,
| ess t harb00r000gualantMn 78C 0,000 fo 860,080 droarB04E o6r25f006 o 280,000, wHEre Mn i om
30C to 65C. In these or é)hher enbodi nents, the nelting point of the second
pol ymer idstegmingdes desesibed Rereel ting point of the first polymer, and may be

greatQr tgam)105¢, oRE o8MeRt &mbodffentd Ofe REt e Ehd rpa%e%slﬁ&e the same or

30[ 0029] Phase transitions were neasured on heating and’cooling the sanple
from t he dfticdt Mzated anch hietan Mesfeld),000etoy7,00&00h g8, ofhan Mzyaft H),0G0z 8t i on

st ramercO bR 5638 7 oigiBelo0 T B HOHeE! Ehatdl 100A0Y IR b Hut ydnde
st andar d RaahYisldss geidved geRiovi ded by the vendor. WO

2011/ 102946PCT/ US2011/ 022754 Typically, 3 to 10 of polyner was placed in
an al um d0RYPan Fheimodesdkag wickghd disiutias (MWe m M/ Yabnsometipes sefarred toTdse

sanpl e wa | ed. t L1 - - 70 at.e

SRR ey A R LN o SR St SR A B
behavi or dhdrmijhéc dtonti eéceio 0l polsyneranbolivaentt fiee MWDl 6f asfibepslyamer 31 f or
5 mnto 5 destroy its thermal history. Crystallization behavi or was

eval uat edCERPARMYPFIOT hoéh sahbave anrupRet Woited140, 102G @b 1an®)i 2 4P rdetite at
a cool i ng;&: f i . r or
tomin tampfpry S PP YT AAIRERS. Bk MV bW EMEL A E U,
Second heatomigrodaher ondbioch 3eaS tor £ dTdhnlymas forgetehinmingeMn; dtw,Stlal dnd2dW I3 arpl e

ot or et 1916 o “Geiipr e EOveT Gl o CE O Y0 ROP R OB b ks spsiy.
The endotfagn3g, (Riguhng transition (first and second nelt) and exothermc

crystallization transition were analyzed for onset of transition and peak
t enper at UPBZL] Thén ord o1 mgra enpalimtuts etbe Westent vecqelapolyménsinmay haepeg andaxes

fromthe seco | t nl ess, .ot herw se .i.ndj ed, For ,pol ynmer IS i hg
i 11 ot o 0G0 0 S dipdlfe BT APt B b8 Eh 2 b herE B B R
transition tenperature values were 15 defined by the tenperature at which
the heat capacity change (A Cp) is halﬂégj its total val ue (step-change
between equilibriumliquid to equilibriumsolid state) at which point half
of the sanple was devitrified. Areas under the DSC curve were used to
determ ne the H, which was al so used to cal cul ate the degree of

oy . M o "



[ 0030] The first and/or second polyners may further have a triad tacticity
of three propylene units, as neasured by 13C NVMR, of 75%or greater, 80% or
greater, 8O®Mori02@egr eater, 85% or greater, or 90% or gPEAUSR011/0227SH1ME
enbodi ments, the triad tacticity of the first polynmer, the second pol yner,
or both ranges fromb50 to 99% or from60 to 99% or from75 to 99% or
from80 to 99% or from60 to 97% Triad tacticity is determ ned by the

net hods dgs %ltyaeé ublﬂg hSintiRRiE scARP I GRtd @R PJoUHrdHAédcon the bas%ﬂﬁél/ §3BaR42.
Preparati on of the Polyner Bl end 30[0031] Particl es 'nade from pol yners of

t he type megmrth%ednmléldnﬁmdeasgener ally soft to the touch and may be tacky.
Wil e these properties are desirable for nany end-use applications, the

pol ymers nay present storage and handlgi'&@probl ens. For exanpl e, poI yner
particles, commonly referred to in the ingustry as pellets, nade fromthese
pol ymers have a tendency to WO 2011/ 102946PCT/ US2011/ 022754 aggl onerate (or
exhibit restricted flow), particul arly after |ong-term warehouse storage at
ambi ent t\ebﬁﬁematlw@s}ntrmpeﬁscow ghthe nedymestandands hesintinsionvisgessy Pbptlineer

d i t h f h
indestr adDm el derm RS et et S EESped B oA ern F e XM Kol
formati Orhnﬂnapﬁ}leyfﬁgésuhlﬁf @?}1 eﬁ'féic%ﬁgﬁla blgrh{ei/s aﬂd f@BHIdobe AL on the same

appl i cations heal t ousekeep hazards due to increased dust in
the air anstnmmen:sasﬁlacoesusad ﬁot&r@tg emdeix mogaseetnsnt. [ 0032] It has been di scovered

t hat aggl ation of eII ts resul t ef ormati on t he

ol yror B00FE s Sy S et I R SO REP IR UG A dEE HHE 71 st
few hour Sdlﬂ“éreﬂta&e%mft?'\lv&% @&y%é)ﬂ%to {4 Qfm3tt5'¢) PebhRE Sor RRRU.4d §RK Yo oRON
producti on, 10 pol ymer pel I éets genera ﬁy have shapes that are Spherical,
cylingri e’ o Siont PRE /am’ totohis g/smaperomtoptpceurt e naswred par thadeS oVl R-he
pellets a]Tj% &?urveglg s opposed to flat surfaces. Generally, polyner pellets
are free 8 the curved surfaces of the pellets have m ni mal

contact ggoixce hﬂsnet bigosd érdiodimeskythpantt @dRceidngilymboy@vieie a thelp@dwbeen
di scovered that under certain circunstances, the curved pellet surfaces my

become f Irafct @R, 156dingﬁ1@h§@>r2§9%C)agreater & qr esfual Fre 0ged/ll BtrBinpsemsasEed

t d t t
vortioar “BEGHafleGine REFEEDRIINTER BLARES 10 MR RSHRL Mg fBhObibEAT
pel | etss aaabeshe cont acdiffarena Im@neasaodmgits f the MIER ¥2.16 éduediglg @3020) ofi ty

f th f lid d I
of oSt 11ihe BNt MOBIGortthe Sgrand e hBReTioR tetlbetuiBi BioBds o aptte 8 min. or "
20[ 0033] T 151G HAAGE 1 0 819%khetn Lot LAkbaRIAE, e ﬁlke,?élyﬁléﬁﬁ@ssayﬂ bt ed

to the crystal size and cryst 'inity of the polyners”and
det er m néecorbhy.ng'd6 urin tcglO(hgtbﬁgmoI drefrors Ray HE togwr 10530 g/$ 0 niheortaomdl Bexs K0 mlin tohe

pol yrer rall has b en de ermn in t hat
Do chore el ST RS dueer o EuS IS BG pylabr B reP KTpra .
reducgd tigndemeM otRin28IHk-QARI81600 LN 03mat fekorBBREADOBRL 0 nfinShor e A Har dness
of at least 55725 provides pellets with a reduced tendency to aggl onerate.

In a fur t[ﬂ@%]enbfﬂ‘l@ esit andéDrSh?O(P@ rolymetinegs hove at Moeagt VISOOSyﬁb’oMIdélsﬂL‘be@l ets

o 1 SR FORERE 000 BTRSTA 1Pt BR' hSh nERESel AR TR 8

product i afan 60, oFAYss tiRE3ElayBe MROLAEE vistisity lof\ie) fiRt alBs@BRS Bollymedt ﬂnay Bethas
the pellets crystal lize slowy over time, particularly for propyl ene-based
pol yner s Saﬁ’G of dfBIrgtHer s 30 where crystallization kinetics are known to be
sl over, t hggagt hy a bed
ner ot spRliy natF afc BERRR: DRbKIRICDLEDN ARPALNERE tr sZORMBIRRERSERAENED oo

a har dnedsye hhcat sIfogion Qéﬁldatérmfne‘dlaﬂmréﬁlgeo tlmlDSiO proeburewlb@lbed nabl, @hidbhe
pellets to flow freely, | ong

f d
2011/ 1ozga6ﬁeﬁefe§mfﬂeaééq n % E\?@ FFY #2pe { i éﬁ@g%i@eﬁfeqﬁlﬁp tq B Vgr Hclesses
and bl endg, fgs uapﬁ)dﬁ"ﬁéeérrlessath&ﬂ Blsé%tﬂp{d/mf/%'érl%setﬁgt?gr %&aht%(ff/go&dless

pol ymer to produce a pofyner processed I nto pe f or ns,
wi | | achitbareoraequinlatioed 0ol g.c s fisst polyater onseuhd peliyewst ot bothmuayi alw kavShdreet ¢f

gtar ?2@:? fg%og' tth.lat a5 ng&’ea e?’ 'than or equac_[‘%o 1 ?/g, oroéregtter ltl?a% 5r e5q?1al ?0 SaJI/g ?a%}lotge?f

embodiment, the first polymer or second polymer or both may have a Hf which is from 0.5
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5 relatively short period of time (i.e., within 40 mnutes after initial
cooling of the pellets, or within 30 mnutes, or wwthin 20 m nutes, or

wi t hin 15woinutes)s as conpared to pellets produced fromCrhis261i/0%175pol ymer
al one. [0035] Further, increasing the nelting tenperature of the polyner

bl end al so serves to prevent flattening of the polyner pellets under
storage conditions. In certain enbodinents of 10 the processes and bl ends

descri bedy/hey @5 Njg, dr flonsl Jp%)ta'w:r/g Pr tfto%tl@eﬂgm BB J&. SBE Qe BRLYARIentsO the
produce a polyner blend tha mel ti nq% tenperature greater than iooc,

or gr eat awlyrhern and @Ompositigisecandre ¢hazastcrE§Cin tarmgoé oty theivancltieg ointsn(Tnne

sane or e |ment the nel.ti erat ure of the ner bl nd |s
botwoon PO R PEBTic (A B AR D e e drr GRETE of S

15[ 0036] Rgtgyuifpashs: Hhddr fhs folling 606 UEE stallite Byl the thop@hat rmams asn 6@ser mbed
above, may general Ié%be considered a low crystallinity polymer, while the
second poislied rmerﬁsr, HE of Bedirghrplencheyythe seropd pplynws of HAd raegeécfroan Hﬂ@‘ﬁer

crystal Lk $re MI%T d bichds: BaRnoth 5oy e 8 1103 109200l AT AL

tendencies o m 170w Cr I ini ere uced
or elim nag, e;d3l§wgbbemml/rggort SteJ/E ooy &rygbaw) /gl dry7 pObyered0 Jig.t ThaHf loé dstfirstne
high crystallinity pol ymer i ncorporating propylene-derived units having
hi gh cry@glsF?%idtpg‘? YIRSy m&éirbﬁél%f‘e%ant?fort e scl osure, a high crystallinity

pol ymer i[ggsg)por ght @ﬂ,satt SNe Fesing ettt %%a@a@@'ﬁér@brésg&i%lﬁt%?s“ ng
at | east 94 wt % of propylene derived units an having a nelt tenperature of

at | emst on@ECentalge mﬁ@rmalhmt}e(lenﬂéchmﬂdtlmtyjf hlh@leeqmbmdrerrenb@hnhestsrthbd"dst

herei n, st.a n|t poI mer is 0037 gertain. .
erbod retb Bt ey kit Bl Y as of e Bfre bt hRiubnand e if bilsinior,
first | owfehyst %ﬂhldttt%&%m&ﬁﬁamr&nwm@lm%g& ﬁts]ylsmtd BVt o RGh Rl are
bl ended via a process ich produces the polymers in separate series or

paral | el 356b yhlmrt: ,‘l/a@ty@tallgtﬂagesieterrremeé%amdleg tt) hl@ DSQstroctqdwecdqsgtﬂeﬁdt bakowy
pol yrer roduced in first react o en i [

react or, rﬁa%nte?er it gP A PeSru ttlﬁeort\heo a{ bt gotr Lesltl Orgert P ar?s?‘@rr?@'éelte ls
secong 3Qstipartiar [3NPLE.@, nmv/abrgzsﬁllﬁtwlmﬁmmme@essary to produce the
second hi Hh crystal | | nit r are contacted, so that a solution of the

second pdPOdEr i & édﬁwrtetqt@f sBeBHE Pethet st aKderend pRlYHEBIBHERAVSR t he
first pol

2011/ 1025458 %@?%tt%%%ﬁff‘%&%%@f AT A fRdE b RPLAEE RRmow ASccond

pol yrmer magltibe trpnodarc etdhlglnersteﬂnptmﬂmnespdrqz‘nmrpmat hanint dechatiswunCofrthic rhighgst he
sol uti ons of the olymeric¢.c onent.s resul romth se [ocess

provi des 'GRPFIA taﬁﬁpw%@&%ﬁ REng P?lé}t %gLv e ko %&m%t is

pol ymer i zakihom .95 &Qﬁgéﬁcﬁ@%eﬁ&ﬁ%%ﬁ@"of tH B sk &H@@@te‘&?hﬁ{m&eﬁs&r@ ipgl%ﬂlre)

wi t hdrawn fromthe 5second reactor and processed 1 nto polynmer particles
pel | ets, frarhepsitivé id matlvmfnmgm magmgh vathofi ﬂlIS]SII&Gd tha basclieswhericrige DSC

conventi onal e rrent and technl JAl ternatively, the
Fr et 1 owunisSPRRER 3p A5k B PRI i Rt oD HE St Ran FinpsBF Bt or V3
paral I el opid) t hgnses@ndd Rb@Ad Pokhah hid Ittayemlgamrormlﬁslﬂéﬁeﬁeltmgtﬂaﬂusaeaond
reactor. In parallel polynerization processes, the first and second

pol ymer s iarsemsr erabeciicits; prgr ar beth abtheefist and sogond peftymersrias o n@tﬁneanmnt

react Qr, ti est iV o

devi c% f or eg%u%%%lb S%ﬁolfeﬂ]fl%]uenE IGSF glagﬁﬁgu@e&algsssoﬁwmcog b Eﬁ% gﬂdc}o po1
conponentisss tt[&teoxbéqealded%oB@J tegsshat e dduantorBeoyer fesh R5omtd RE° (S ok ﬂbno:tﬁ"ﬁ:nd
processed into polyner particles, pellets, fibers, filns, nonwovens, or

Ot her firipSheE: 8F fibel 487G f A5 %or dm dlecse i tah e vvkadimestisal the mesdiénss peighipp Hient
and tech r}'egdtﬁispolﬁﬁerqg' Grfer %ﬁeth@ﬁ%ﬁgfg%%%’f e st polymer, and may be greater than

105°C, or greater than 110°C, or greater than 115°C.

30 [0029] Phase transitions were measured on heating and cooling the sample from the solid
state and melt, respectively, using DSC. The crystallization (T¢) and melting temperature
(Tm) measurements were conducted using a TA Instrument MDSC 2920 or Q1000 Tzero-

DSC and data analyzed using the standard analysis software provided by the vendor.
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15 polyner blend formation processes described herein further include the
step of formng the elastoneric polynmer blends into pellets. In such

enbodi nerwe,20tte2eesul ting pellets are free-flow ng w t ireutUSR@it/ogR7dust ed
and exhibit storage stability. [0040] More detail ed descriptions of both
series and parallel processes suitable for production of the pol ymer

bl ends described herein, including polynerization conditions and 20suitable
cat al yst sr;j%uy,sg foh e @hd of FoBrA@UREL F_racéa & aAPAhERL PBn RUB! IbsRU Ry e
2004/ 0024146 and U.S. Application Publication No. 2006/0183861. [0041]In

al t er nat engrivogit pervos) Ehpeturenfbdisamplesy emotdddedither 4830C phe/0f Cragtl tlhand
second pql yners y .be produced in hi .pressure sol ution prqocesses. Such
pr ocessedieA AP ZD g 2h8INFAERS 23t iogﬁoc@qﬁap {5 GRuB dn Blas BBV oo A1 Stk
use thergj - i [ e il . | i b j.cation
o 2000151548 B R GRS e C b stftol S ARB AR S ML Y,
herei n, prkiyspeits bhemds hztory heCrystukiahii@nbellagiop rvadusathaiyd Pokystarg thengmple
nononers to produce a soluytion conprising a first pol%per-in a first
reactor, THOPyRePICH RGURTIBREY dCPBCTpuEttice ceolans e ohl Eonpin- siThg samBlecid
polyIer WHAaeREIBY (RAGLRR, (HOMDHM 19 el ifitihihR KORDEALK LRMadhAR o he
second pol yner solution to produce a polyner blend solution, an

pr ocessi rteatihatapol yevend bbaimg datd wereanedsorgdrigdheaang tipe inetrenrydvdlendl sap@0el 3] The
cat al yst ens used in the first _and seco react or.s be the sane or

i 1 ont 106 K el Iy i MM clogE HRS RO HoPiTG QB RiT: S TBBEP Bk BT n,
the catal ¥skalid ARLLEIARIMERETMIBRRIGH 02RE0MA ISHE LR HABR: biindifieh {fikSind

reactor to produce the first polyner is different fromthe catal yst system
used i n tsheorslemoldandearsttirmiocnystotizeont hensteaowdrepolalyred forGatsal 9k traBytginens
Useful for Production of e First and Second Polynmers . [0044] The first and
second pagrrer “mtseeB e s i KB IS ars B G e e S Bore il
systens. the stod MEr Qinless dthGisal Mgicaed s tRM polahids idtaydig hR@sile Peaks, the
transition nmetal conpound, also referred to as catalyst precursor, and an
act i vat orhighesrineltng mgak KRMparaHE] Paorcnastcd] Clawp GaRttiQr AQrapsyatirrdBey ¥ero)
and the I L, 1 I t 0 i i t.or in
the poi yrerheEby i Pubatleb 3P RS SR Qaple 1S, SRR SR b R vle

cat al yt i qatepyhagici beewedngeailniun Batialky sqyiliiurh Relid sthih wswhish poamhalfoy tigi ven

transition netal 10 conmpound or catal yst precursor can yield a i
cat al yti CAMPE Wet AGdtrdishp oheat u’(l‘gﬁ‘étt%ff §§€) Eugis Wetartedie deiorming e 4f, which

affordin i r £ i t
arbod ot s M EAE TR AR AR By CHRLAKAR, . RIPRE RURCERRS) Sbriaden oy
her ei n casphe sguatbriveabtatopé fusiam$ort thenl (084 akrystdhmo polypeupgtlcat (kiegkst crgstal

activator. However,.catalyst syst of the current .disclosur y. &l so
comprilse TEFUCRIGAN MR B PARAIF D Themaal ATSheBmstRniE Fresmdr atabn G0r R one
or nore ag%b.vﬁﬁ@ﬁ&cetrggﬁbyfe%%@hm&ﬁ wedSda Bt Yy @Phd RSN SvinD FhidRa:l MpUri ty

scavengers. Each of thesé conponents is described in furthér detail bel ow.
[ 0045] | n oReonylengsrystaliitydt freer wndef thetvarvergll k f8 ey soldeg0p i(Hewl Hel %, t he

cat al yst ens.. us for producing,the first d second .pol rs rise
oot ar | JUERHCCO RS ity ShaBESHESLIR Rt B BRECT SrB0 TRl o ° 2
bridged hQirspneenyhitsyetahtperaebhald NOVRO of EvQeneidterf 8OMUbA greater, 82% or
(I'ni)Y(In2)MX2, where In" and In2 are identical substituted or

unsub¥t i taieder, SAtedtyEreYen 9hS0holmercatst Mmprmd emgedimeptip, the tyiad dachichy ofding

group in j f i 0.t [ tsncaig;, ¢ t o i th
o s 1A B0tyhB o ERBha FohMATS: hiln A R 50D SRER SR, 4% & (1
3, 4, 5, feom@5tté 80%i, bt GomNIY @l 99%,ror feond 60 N@ 9Ny Treadstariditytisitiedrmdihed by the

unsubstituted, |f Ln, .and I n2 are substituted. by one or nore substituents,

the 25 sJﬁ%tb?%f{ﬁ%%beérl%%%Pé&ﬂéé@ﬁ%%ﬁ@%%@ﬁﬁ%899@9?3@4& a hal ogen

atom O -p.CLO- &l kKWine PO PRl » C6-C25 al kylaryl, and N- or P- contai ning
ary neta

al kyl or aryr. enp ocene conpounds of this type include, but
are not |[003kled Particlys diadettop polyykisi of thageadéschaéhheramdirere¢reydllyasoft to the

| LL- di met hyl silyl bi s(jndenyl).ziyconi um di met hyl.. [ 0046] 1 n ot her .
erbodi merPich TPl bLe ft EhSE MHPeH 6 by SR P iggions.
net al | ocape phRWRIMa) $raeREstalagt %Mh@dlﬁllgmrbmeﬂnw)M%xarmg@,r Bolyher pRdiclel2
are identical "2,4- substituted indenyl groups bound to and bridged by Y,
Y is a brdogynondy gafeugsd forin ity inHustiyeaspgHetermare faero pliest polymerdhave ettersdsapyto
connecting In" with In2 is from1l to 8 and the direct chain conprises C or

Si, and Mis a Goup 3, 4, 5 or 6 trangtion netal. In" and In2 are
substi tut ed



WO 2011/ 102946PCT/ US2011/ 022754 in the 2 position by a nethyl group and in
the 4 position by a substituent selected fromthe group consisting of

C5- C15 arwbD, 20060226 al kyl aryl, and N- or P- containi ng &ChyuS2an/o2aa734 .
Exenpl ary netal | ocene conpounds of this type include, but are not |imted
t 01 ( p -

di met hyl silyl)bis(2-methyl-4-(3,"5"-di-tert-butyl phenyl)indenyl)zirconium
di et hyl ,aggo’m&ate (or exhibit restricted ﬂow) particularl after long- terrn warchouse storage at

di met hyl siTyl)bis(2-nmethyl-4-(3,'5" -di-tert- (ﬁl phenyl )i ndenyl ) haf ni um

di net hyl an@lerdltwnpmﬂumﬂ y@ﬁtm, sa(OMtpwbtszﬁrmépm il 4m ItC) ridueoni giminate

di net hyl | net hyls4- naph h
G ot ot A or eTERREh sy bdn Biise a3 AR O SR BTk spsym
di met hyl ,praRdt (sbuedi mh%sl ﬁllcfeﬁélédbga(tzmﬁaﬁdw i ﬁol(ere@&IlbﬁZ)dhe)chpi@MM{}b hafedum
dimethyl. 10[0047]Alternatively, in one or nore enbodi nents of th

enbodisme rﬂ0§taate§mhncﬂfwswrltﬁahh athiu éoﬁﬂrsé’i(%ﬁplﬂéﬁ:]é%?éfdédwsé‘ﬂl HEPTeRsGd Bt ﬂl@a&ﬁma&do

one or rmcfnsu?ijacéshﬁ %Eﬁulﬁﬁgﬁhﬁd osed in U. S. Patent No. 7,601, 666. Such

met al | ocene conp s I'nc but are not limted to,
di net hyl S[[)()S’J]bl SIchésﬂ'&iebtyldlsc‘bvet‘éd that Sgthtcaathhyil -folyrber? pel&ti atsiafy doob

f)ind | ) haf di nmet hyl h | silylbis -5.,5,8 ,
Bt ot 1 andClEgon 6 he nelsTae Rewkioahipas Siureslan HaLRgH T et died fyifirs
di phenyl sil,yholh $rSda foﬁowﬁlglt ‘faf’cfd%@@&mb% tﬁe qﬁllgbs 88;3&&56@1?}’%?39@ productlon
enz(f)indenyl)haf ni um di net di phenyl si | , 8

, 8-t etor armﬂjmetrSpeﬂl,e?s gemeealbafhyw ohez (thjt amdmhylhc)ai; pyiunirmarh, dilskhllﬂcer |cdeothemd

cyclo propyl silyl ) 8- tetra

Y Cetr vt wryhiehy o eyl s of b el gt Sur8at Ypossih &l gpifuces.
enbodi merggepfllyt IR Iy@RROMIITRNLS deseioiiesd fetRl furvéd 8udsdel VEt BeSpdRisOhatche
catal yst systens used to produce the first and second pol ymers conprise a
cationic rnmn‘p@inetmtactl wr@gwnéntﬂw&hs!&émfseelx hpéstcaatqhoﬁﬁh@r cdﬂww@m ithhas bern

f ?g_rllé”) g_ [cﬁ sc8vere€‘ I\I_\a] I11hdelr C-ertglgACII!&lsl gtlances gt%g ﬁHerg Ipﬁ]ﬁiet 58 ee'; Owectcplmte ffattened
ni trogen cmtrmglstoaa as @resulbof e peHE® F&@m@l agtﬁﬁlst@ﬁémahbﬂ; cspcoRlly @vh&ﬁlsﬁﬁﬂed i a

ly

adj acent ring carbon_ atons, optiona one_qQr nore_aropatic or

het er oar GiRRINETY Piffssigrificans vorical diggnsigny Reiepshietlatieping of theguigzeepst fhacy | |
or N-net r i t he
cat i on o TELANGIRHEESJILUT Gl FElDARRRT o, rfuthithe SOARPLIRR SIS "3
and all Rughessitdelidd at caahdtlar deddind® @jglophergiicomupaestscteth flass dfahe pacacips m
trinmet hyl agm)nl um tri. n'etgﬁ/ﬁgani l'inium triethylamoni um di nethyl anilinium
or di met KYPYAHEHINRACSIEE Y829] I n one or nore enbodi ments of the enbodi ments
descrjbedopgs)ei NThi P@sw@aﬁ{cb ¥ahYefleOh. ﬂdﬂﬁnﬁ%%?'ﬁé%hrﬁ&’e%ﬁ??@aﬂéé%jtﬁeocr%tél%%‘ee

the first and second pol yners conprise an-anionic conponent, [Yr. In sone
enbodi nerang, the r@eysaadhmtu of tionpapewts sl emapde- doomdierhby ngeaawmiion AnNOA) other

R T T s e e S i g S A

subst i t uemtsbdahent] thank ishale ArHaHdhERN@StINVND4@Y 6F ﬁQE@ﬁtS@Cer{q@BQ famtgmﬁm
consisting of alkyl, aryl, a hal ogen atom hal ogenated aryl,

hal oal kylraélyqedg@r@@p@ tojagglomesrage. %a@t@m@momré, a $hpe sAqultdm@&;eﬁtaé leapted5
perhal.ogen ?95 ﬁeﬁl%{; E}Pé‘Peﬁiuceq teRc? &5&%% f{ f%gt?e‘élpgx}bppﬁ%ér g,gal §p\ﬁ> n%t _

not Ilmt TUOT B

[ 0050] Togedrtesss dffhue leat 60 I’prGVﬁ&d pélIIHt@ Wlth @@éﬂme@ ﬁlétﬁdeﬁéy tdﬂegglamaﬂayast $Vhile
systens descri bed herein forman activator conpou In one or
enmbodi nerﬁeéleféfmﬁ% fromb SeAnMelors costdinitye RolBICE Mayt ‘I‘fé“eé’ét ihisaicyel ﬁﬁ;}laﬁﬂéless

N, N-di methM{) ﬂr@d&&%ﬁ & hy R%eHl LORRE W%]yl ) @ﬁl?d’rdneﬁls N tained as the ﬁllets

N, N- di et niumtetra oronap orate Imethylant I'rnium
10tetr aklcs'ijuﬁhid qumwijmqyleenyhe) boracudarl; Kbid iproptylepk-dasddi pohymemhn@loopélgnﬁfs

30 where crystallization kinetics are known to be slower than ethylene-based polymers and
copolymers. The processes described herein speed the rate of crystallization of the polymer
pellets to provide a hardness, in a short period of time after production, which enables the

pellets to flow freely, even after long storage periods.
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bi s(trifluoromethyl)phenyl)borate,triphenyl carbeniumtetra(perfluorophenyl)
bor at e,

tri phenylwearbaniogmsst et r a( per f | uor onapht hyl ) bor at e, t ri pheoylusasihoei7am
tetraki s(perfluorobi phenyl)borate, Otriphenylcarb eniumtetrakis (3 ,5 -

bi s(trifluoromethyl)phenyl)borate. 15[0051] Any catal yst systemresulting
fromany conbi nation of a netall ocene conpound, a cationic activator
conponent[po3f)d am aBkART GnEfid¥at Jf GOROASKs MRNbLIANE deidibbdecRsigCediRg
par agr aphs shal| be considered to be explicitly disclosed herein and may be
used in gotondandiended withivesceorsbpidlmant to predesci opalyimer bliend that.twleen processe

pol yrer i 281 00 Pfr ORC 1 IBA&OL /L L SFRATESiof) $9acieATR! RALIARNS sRbed WO

di fferent™aclTVatorecan Be used W R t sare or di'ts er B

met al | ocangsdss dfGR92dsEuD; abhke st 5¥ adrodtslchdrsst be apnasessesr of Ichkies0, in a
enbodi nents descri bed herein also include al om noxanes (or al unoxanes) and
al um dumralakyely shet prEed ob&amed(iBe trithib(f0 rhawtey aftaminiial kesliect GempPrisarn y
bel i eved . Otk IUBL i I: C nd n e, g I
formul a (\%3%19?1061 &lﬂt&\?\hl chfﬂl&slaiadj%ﬁ#?gd Ogomrrgglﬁ nl : %(%& ’%E%—O %?b-a fe 5t00§ aﬁ%Z
whi ch i s modiiceé &oncibaostpdlymdrstoneormonl y, al unoxane is believed to be a

m xture of %he cyclic and | neﬁtr conmpounds. In thg geper al._ al unoxane

formul a, [B33ls i Reebenticraspedhomedn empsratyrgffdas Popgier dleidptled séehip
ethyl, propydn; fBUYg ofpcﬁ@bbﬁbrmek ?91'1@§ Sndel 81o8RE coRBlohdnl dekifin R dndrRs &N
integer from1-50. I'n one or nore enbodi ments, Rx is nethyl and n is at

| east104. theptogkssas ambhilands dviad)ed lascingd firshpolyndir fis bldnddovBh esat@idnpaigmsome

hi gher al kyl to | | ubi Lt thyl al _i.s0-but yl
01 Srrowando Pindfor RGO ies biERG e afos bt thonfi Do sEel S ODn et ghen
[ 0053] Furftiper, ort d¥8atathah ¥ $3°CS ¥ LRARr Silint BOPE. TP theliithel d? diite cAIHIAM HRY) e

descri bed herein may contain, in addition to the transition netal conpound

and the auellipatanpaiayier ofbidd pabowes, blead BoRIvan20H6EETAUL50a 1910027 115°C
addi tional svator CQ- IV ,s) and/or scavengers. A co-activator is
a corrpounaéldgg a%loé%g%eggggﬁﬁ\%nﬁ hét he transition netal conplex, such that

when MSGQOD%]COWFbm%h@BesWOf hhigndisdlbdurat e, fidh pReirhMe agadadtiisdd hisoviepmmBd.
Co-activators_include alunpxanes and al um num al kyl s. 5[ 0054] I n sone .
embodi nercgeigtly brsopHderd pdow cseitingepalymsy WleBe geqopd nolaagy at frscribed

reaction agﬁiv?}f}%{afy%%@%m te3hsitadl h‘@%}?@ﬁﬂgﬁ@t& %g@ﬂme‘f".i G Beif @é?&&gﬁéd @Rd

deact i vat al um num or y nponent s use

scavengerthe agglomenaties entladid\otphbetg ande flonf lomwmryaalRiity g@lywieer maybé seduced

al um num or baron is.a C -C20 al kyl .radjcal, for exanple, methyl .
ethyl, prgmnged 9%%5@%&@&,@ THcery SeMit Pohdresarith aFaslzn; ik grystallinity

| ndepgndepfiiers 1t bifRE8BY InYRh&¥khe RPN Qallih@ANH Paliogen
(d, Br, %I?))}L %{I k%di?%etl%%%%&gnga%\leédﬁnk% %x%npig gdr?gﬁgllu%fnu% al ysléioi ncsloude
tri et hyl alisohdsntem a diigt oyystdllimryn polyodr omicolporaginp yprabylengridennedi ohitsomicdas a

tri-iso-butylalumnum.tri-n-octylal,umnum tri-nhexylalum num .

{1 et hy AR P RREE8nt T Ghs her oBPY ERE BTy BOFHeakYDS 4 Msltide
triet hyl hempératuRe 8¥ 8NBLANA 00AP P BHS oFBbrakbHiBodighcalsUsxaRabHoamebniPaistiisd 15
al unoxanes 1 ncl udi ng met hyl al unoxane and nodi fi ed net hyl al unoxane. [0055]1n

one or norecidrthobighentstlbfitt pdymabiodn &t s described herein, the catal yst
syste us[ﬁﬁl%'}dn t e cdial S bnb SRGLRL otf?heo]érggéégee Jnt&eol%ﬂd'ssdiesc@%leé{ foidd, Sofbibhesent
| yst SVys q or 10 produ R

fromthe 'ca emused T h the second reac ce’the sécond
pol ymer. d firss Uk ceyshoihitepdlsmet bed aakadndshigh ksistdtBnits polyhier theblkhdsit viand

second reactors have different transition netal o
process which produces the polymers in separate series or parallel polymerization stages. For
example, the first low crystallinity polymer may be produced in a first reactor. An effluent
from the first reactor, containing a solution of the first polymer, is transferred to a second
30  reactor where a catalyst and monomers necessary to produce the second high crystallinity
polymer are contacted, so that a solution of the second polymer is produced in the second

reactor and in the presence of the first polymer. This is referred to as a series reactor process.
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20 conponents, but may use the same or different activators. Exenplary

activators for use in both the first and second reactors include

N, N- di nretwol2ani/toegssunt et r a( per f | uor ophenyl ) bor at e, PCT/US2011/022754

N, N-di met hyl ani | i niumtetra(perfluoronaphthyl)borate, N N

di met hyl ani | i ni umtetraki s(perfluorobi phenyl)borate, N, N-di met hyl ani | i ni umt

etrakis (3 ,5 -

EI s( : rif I[uossarret Byl Ritenwt JpmAdreadd tHRNER¥AE FoR@Rr Wik} Bk gblgict! MosAriwrny! )
or at e,

25t ri phern@llmmhbm mftc@qm a((penbiningr tha sphitions pﬁélnfapelynmi‘lp h@mﬂonemberﬁuumg

tetrakis(perfl uor obi n orate..andtri ar rakls
bi (111 1 100 SHEE TSRS A 5 B BuPRBCRERTE L0 B b B Tehd P Er At o
syst em uspiyrh&iAtLes Ut e tsbedntlicopélymet. TR biefdgarjob@ters afertaaswﬁth@lawmcah the

conponent which is a bridged bisindenyl nmetall ocene having the 30 general
for mula (SPEANAY(CRFDY KRG pl%véieé mw palieier dartighes, pelbaht i febers, SBst e eEne or

unsubsti t Y LS a bridging
group in O\L/l%&qllﬁl&%gg%rlu a %@gnllll) %gﬁgﬁ ?@éﬁggﬁaal{ % t%égﬂlﬁél%ls'i ng In" wth
In2 is fr[0039]] toA&eﬁmdvéH;aetlﬁl fisctlow hajrsnalhmmjambgmerenﬁ)y b8 produmédl\ihi the eirkd oup

3, 4, 5, or traﬁil B%tal h and besbst ged or WO
2011/ 102988BETPI8RYEh Mib Shesecand tisbiarysi! ElltYP ymﬁrp 8econh £33ct9it ed
by one orp,nRglch Egl?hlellgﬁlgnsproéékﬁ’ess WRSHist Wg&oﬁ& oﬁ/ﬁle%ln%g%&l&'ghtlﬁ af1euP

consisting of a ogen atom C, 0 alkyl, aryl y aryl,
and No orre®tors omtlme&hwgtsafrklyll cagh raaqtér, cbmtamm@ smlunmseo%ﬂiwaspﬂenm Jpotyneer,
transitio deetheflrst

et bt s € AMRR0 0! viafRe R RERSERr! Mottt 3o R0l iiisd pabeper

the cat al psdposivii§.emhel §I%ﬂdéd3pcﬂ§1%lé0a@e A r8@ReRA Rh YRS G RIFPINdSBScBsed into
transition netal conponent which is a bridged bisindenyl netallocene having

t he genermlymerragiicies; payty(filbe2y, Nims, greravens' oreqﬁl@prlfmsmd@rﬁl@@mtm asgprdanee-
SUbStI tut e?lll nI(‘lien¥10n r(l'u GSS bO men’?a'vcl? (lil brled d l%l\é re mﬁ(? cn rl%
group in Wwhi R YHe Nlnber sEAuPEIsR pd TEpledi TR 8 conRect %

W th §sn2 p0$yrflérﬂjlbﬁld fom@tien Brdcbgcddéeibed hakcih ﬁ@tﬁpﬂn&ﬁﬁe &h@stel&of f@lﬂdn@/lthes a
Goup 3, 4, 5 or 6 transition netal. In' and In2 are substituted in the 2

posi tion %@,ﬁtoanwwym@rr@@pﬁ%ﬁ@ peHletshdn sughbembodimenty, the semyliing Redlsts e figet ed
fromthe fﬁlvapgwﬁéﬁeﬁmelﬁ &s?e{] a&}ﬁe%%lt%{o)fl es%oo 5 alkylaryl, and N- or P-

cont ai ni ng a or ar one or ment s, the transition netal
conponent[00404d t Mque (Ilétml(edtdttﬁcrﬁptrcﬁﬂs qsfobyﬂlresmes ol parallel processes suitable for

é F?r:atrrﬁ; Py&récllllc%a% %Ié?l%:ip glﬁpgs %@20 s élﬁz Jingl3 %ltrél goqgr?l)e/rlmaltlgg ecggd&grllsr a?n%m um
di - teft - Q‘dlté(tll@hgﬁé(lr'y{);tk n@c?rn)ﬁ'sé hakrid Ml kdTeh v illp 'U sdi H@Sll&é’uéﬁ | piRiRatidn No

(2-nmet hyl-4-na I'i ndenyl ) zi rconi um di et h i met hyl silyl)bis(2-
met hy1- 4- Z@@ﬂl@ﬂh&]‘i&mﬁd@S)ApplmaUmMPu’elldaybl;lN@ ZiOO(éQWBél | yl) bi s(2-methyl-4-(N

car bazypi B%Hy1 ) & AlsHrGnemhrdiments of heatmbediprass drssihed bermig Abs fustqad 20
carbazyl )sebstRNyély Rt s pratiided. in[ &@ﬁ%]rég@u@nm&lompfo@e@e@ocs;ue@ Hrécedest he

enbodi ments described herein, the first ymer is polynerized |nthef|rst
react or us¢lpding pebragrizgtion ygm@mw $1g1iaE@ qqtalysts for use therein, are described in

i et 1 St LG REETI ARG PIHITR K 20081 13g5A%. - 0 et hyl ani 1 ni um

[0042] In some embodiments of the embodiments described herein, polymer blends of the

invention are produced by polymerizing monomers to produce a solution comprising a first

polymer in a first reactor, polymerizing monomers to produce a solution comprising a second

polymer in a second reactor, combining the first polymer solution with the second polymer
30  solution to produce a polymer blend solution, and processing the polymer blend solution to

produce a polymer blend.

[0043] The catalyst systems used in the first and second reactors may be the same or

different. In one or more embodiments of the embodiments described herein, the catalyst
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tetra(perfluoronaphthyl)borate or

N, N-di net hyl ani | i ni umtetra(perfluorophenyl)borate, and 25 the second

pol ymer iwopolymwesszed in the second reactor using a caralystoigzpsi7ém
conpri sing

(g-dinethylsilyl)bis(2-nmethyl-4-(3,5 -di-tert-butyl phenyl)indenyl)zirconiu
m di methyl and either N N-dimethylaniliniumtetra(perfluoronaphthyl)borate
or N, N-digggbhyhRbiihithé WirtatiddPRy hlodsomaemyt pOIOhRY € diffPRRId B IhOtathRSt
Pol ymer Blend 30[0059]In certain enbodi ments of "the enbodi nents described
herein, tsetepolsyerar thosesedd reactdtie pepdbge thheeapndipolyszest or process descri bed
above M fNSQIROLALS schl (bl oMo AT S f b g pRR Y0 oF from 75 wk %
wt % to 9qom4p of Thbgirsti dndtscisdypatymandddhéitid 2hanéifoal® pPattl Ysin@! orfel @MY
2011/ 102946PCT/ US2011/ 022754 5 W% to 25 w% or from7 w%to 20 w % or
from 8 wagadyst $Bsteips, Asrused deicip At ggalyst PBstombcempriprs afdewshd@ thrasiferrmetph

anot her ' ' y | ek d ' i A

i ncor porate ;3 P@E?h%%% Wlﬁa ggﬁég\%nﬁ%sﬁ)ﬁ%tmﬁg&f :‘Hr?ita 960 y?%f eééo(ri]{éi (’%ﬁgrtnﬂeg{rg\*sg}gotno 20
wt % of t hactslewomgpomad Viortalyst rprafulser) emdodicnaotiwtor fin Neddtidnorupktrdale gfolkhemer
bl ends 5 dgyscrlbed herei n i.ncorpq%ate from82 wt%tq 90 wt% of the first

pol yner ARWTFHHIQ0 RCH ©6 AUV BFrIFHEN ST i ?e\ﬁ}l_lf%%ﬁsrﬁ’l?l&? ther
ot nyl ene Can et e O, (PR fTBE o R e LIRS SRR o
10 wt % t coRfpowndior ertafysopreblrsat Yan gicl® awtalglytorallf rastivd Bompondnd (dBalytYowith

et hylene. 10 [006 I n..sqnme enbodi nents, the | ymer . bl ends describ

mer o 1 e iRY B SR AFTEE 00T TR o3 R W LIS B OBy Bt 1
to 15 g/ 18n8dined$ d¥eaHl SbrdfCOUdiangt ts9stbhe ASHY EndSBReAs dQstibdehded |0
further enbodi nents, the MFR of the blend is from1.0 to 7 g/10 mn, or
from 2 toengisd at lnish ong gasRfemmeteheympavind @hdrehleast onp actpgtopnmitowsiver datalyst
descri bed_herein hay .nmelt flow 15 rate .(MER,  2.16 Kk i ght 0C)
of trom evEEMS ol S sURR, FilBils nRL S BbRrnS et 1R SR 0n BEH 6L,
met hod. |danfpauhd&r copiibiediomiitisond demddkcRcafatéle Satieedalyst sktormis hlytoptibhaly/ 10
mn, or from15 to 25 g/10 min. [Q063]In some enbodi nents, the gﬁlyner

bl ends ne{CIHE BRI tIACagENEeFo i ach 0b 5S¢ eomparsotsandesgribest @, fugheridetih bEPY00 t o

150, 000, I : '

the pol yriovsdll aEOnc P pice Mot 8 biotymREdts QbopEhed g iy nty SRS
from 150,s980mk as@D0r paluciag the Hirst 2005600600 paly2b3, dGpris¢ 8 Otd Hieenpalnypornd.
bl end I hav f f 1.5 to .10, . om1l.9t .0. In,.
addi t1 on. heABe %&@gegve%g% g}k@?@&ﬁ%ﬁr@ﬁéﬂe@naw% i ”bfl?ié?ﬁf bs mﬂwi nf?%,ﬁocme i
0.95 £0 0n98,cnkRP6RIANG PAMWTBRNMIKENdwhAESHF | Rd HiFeTaRl NddR¥al IsbSRIB or

enbodi nment s, ehave a nelting 25 "point greater than 100C, or greater than
110C, or wseatiarted malanyl 5@)psdrougd éatve rnd hadgci2QCY, Mnistahtwridgamgegonp at dich
enbodi nent s, the | ymer bl epds have a nelti.ng point between 110C and
745, or hErublS SRt iy hs e T aiiEefheBonia® uem T St Brclred he
Hf of t hehpRl somBrisBl €niSinmy Mes hesdup Ba, Fr & thns@ion ng§sl. tIRBEh AHA* Hha, beor

| ess t han 35,]/3, or less than 30 J/g, or less than 25 J/g, or |less than 20
J/ g. 30 [s0bs8}tea osonsubstityeadi ndrins awd [natpse ewtsdiditert by onel @ ararp substidyeatsn tha he
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compounds of this type include, but are not limited to, u-dimethylsilylbis(indenyl)hafnium

dimethyl and u-dimethylsilylbis(indenyl)zirconium dimethyl.

[0046] In other embodiments, the metallocene compound may be a bridged bisindenyl
30  metallocene having the general formula (In')Y(In*)MX,, where In' and In* are identical 2,4-

substituted indenyl groups bound to M and bridged by Y, Y is a bridging group in which the

number of atoms in the direct chain connecting In' with In? is from 1 to 8 and the direct chain

comprises C or Si, and M is a Group 3, 4, 5, or 6 transition metal. In' and In® are substituted
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of the polymer blend is greater than 55C, or greater than 65C, or greater
than 70C, or greater than 75C. [0067] I n sonme enbodi nents of the enbodi nents
descri bedwbepgim29she pol ymer bl ends may have a tensil ePSTS3G11a227300%
strain (300% nodul us) of |ess than 600 psi (4137 kPa), or 5 less than 500
psi (3447 kPa), or less than 400 psi (2758 kPa), as determ ned by a stress
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Exanpl es [0071] The foregoi ng di scussion can be further described with
reference to the following non-limting exanples. 25Exanples 1-5

[ 0072] Polwyoeniihioessds according to the invention and conpCraiSag1m25754 st

pol ymer and a second polyner were prepared using a variety of catalyst
systens, and the properties of the second polynmer were determ ned. For all
of the blends, the first polyner was a propyl ene- ethyl ene copol yner
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activator. WD 2011/ 102946PCT/ US2011/ 022754 Exanpl e 2:
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[0052] Suitable activators for the processes of the embodiments described herein also
include alominoxanes (or alumoxanes) and aluminum alkyls. Without being bound by
theory, an alumoxane is typically believed to be an oligomeric aluminum compound
represented by the general formula (R*-Al-O),, which is a cyclic compound, or R* (R*-Al-

25 0),AIRY,, which is a linear compound. Most commonly, alumoxane is believed to be a
mixture of the cyclic and linear compounds. In the general alumoxane formula, R* is
independently a C;-Cy alkyl radical, for example, methyl, ethyl, propyl, butyl, pentyl,
isomers thereof, and the like, and n is an integer from 1-50. In one or more embodiments, R*
is methyl and n is at least 4. Methyl alumoxane (MAO), as well as modified MAO

30  containing some higher alkyl groups to improve solubility, ethyl alumoxane, iso-butyl
alumoxane, and the like are useful for the processes disclosed herein.

[0053] Further, the catalyst systems suitable for use in the embodiments described herein

may contain, in addition to the transition metal compound and the activator described above,
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di ret hyl and N, N-di net hyl aniliniumtetra(perfluoronaphthyl)borate. For
Exanpl e 11 (conparative), the second polyner, also a propyl ene-ethyl ene
RCP, was woaducwebssn the 25 second reactor using the saeg/usSanaloyzss4 system
as the first polynmer. Characteristics of the first polyners, the second
polymers, and the resulting polyner blends for each of Exanples 6-11 are
shown in Table 1. Table 1 Exanple No. 6 7 8 9 10 11 (Conp.) First Polyrrer

MR, 9/ 1Qyd@itRdnbPactifatb s (@-ﬁgtgat&sﬁ%d%rgga\%nge%s 2 A8%-adtikator is% dEnthoufd 8agattc)
16.54 15.84 16.23 17.36 17
of reacting with the transmon metal complex, such that when used in combination with an

activator, an active catalyst is formed. Co-activators include alumoxanes and aluminum
alkyls.

5 [0054] In some embodiments of the invention, scavengers may be used to “clean” the
reaction of any poisons that would otherwise react with the catalyst and deactivate it. Typical
aluminum or boron alkyl components useful as scavengers are represented by the general
formula R*JZ, where J is aluminum or boron, R* is a C;-Cy alkyl radical, for example,
methyl, ethyl, propyl, butyl, pentyl, and isomers thereof, and each Z is independently R* or a

10  different univalent anionic ligand such as halogen (Cl, Br, 1), alkoxide (OR") and the like.
Exemplary aluminum alkyls include triethylaluminum, diethylaluminum chloride,
ethylaluminium dichloride, tri-iso-butylaluminum, tri-n-octylaluminum, tri-n-
hexylaluminum, trimethylaluminum and combinations thercof. Exemplary boron alkyls
include triethylboron. Scavenging compounds may also be alumoxanes and modified

15 alumoxanes including methylalumoxane and modified methylalumoxane.

[0055] In one or more embodiments of the embodiments described herein, the catalyst
system used in the first reactor to produce the first polymer is different from the catalyst
system used in the second reactor to produce the second polymer. In such embodiments, the
catalyst systems used in the first and second reactors have different transition metal
20  components, but may use the same or different activators. Exemplary activators for use in
both  the first and  second  reactors include  N,N-dimethylanilinium-
tetra(perfluorophenyl)borate, N,N-dimethylanilinium-tetra(perfluoronaphthyl)borate, N,N-
dimethylanilinium-tetrakis(perfluorobiphenyl)borate, =~ N,N-dimethylanilinium-tetrakis(3,5-

bis(trifluoromethyl)phenyl)borate, triphenylcarbenium-tetra(perfluorophenyl)borate,
25 triphenylcarbenium-tetra(perfluoronaphthyl)borate, triphenylcarbenium-
tetrakis(perfluorobiphenyl)borate, and triphenylcarbenium-tetrakis(3,5-

bis(trifluoromethyl)phenyl)borate.

[0056] In some embodiments, the catalyst system used to produce the first polymer

comprises a transition metal component which is a bridged bisindenyl metallocene having the
30  general formula (In")Y(In*)MX,, where In' and In? are identical substituted or unsubstituted

indenyl groups bound to M and bridged by Y, Y is a bridging group in which the number of

atoms in the direct chain connecting In' with In” is from 1 to 8 and the direct chain comprises

C or Si, and M is a Group 3, 4, 5, or 6 transition metal. In' and In® may be substituted or
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17.3 WD 2011/ 102946PCT/ US2011/ 022754 Table 1 Cont. Exanple No. 6 7 8 9 10
11 (Conp.) Second Polymer MFR, g/ 10 mn (2.16 kg @30C) 1.0 528 64 1565
1400 8.0 woBbhiyloerse (M99 3.9 4.7 4.6 5.0 4.8 PCT/US2011/022754

unsubstituted. If In; and In, are substituted by one or more substituents, the substituents are
selected from the group consisting of a halogen atom, C;-Cjo alkyl, Cs-Cs aryl, Cs-Cys
alkylaryl, and N- or P- containing alkyl or aryl. In one or more embodiments, the transition
metal component used to produce the first polymer is pu-dimethylsilylbis(indenyl)hafnium
5 dimethyl.
[0057] In some embodiments, the catalyst system used to produce the second polymer
comprises a transition metal component which is a bridged bisindenyl metallocene having the
general formula (In')Y(In*)MX,, where In' and In® are identical 2,4- substituted indenyl
groups bound to M and bridged by Y, Y is a bridging group in which the number of atoms in
10 the direct chain connecting In' with In” is from 1 to 8 and the direct chain comprises C or Si,
and M is a Group 3, 4, 5, or 6 transition metal. In' and In® are substituted in the 2 position by
a methyl group and in the 4 position by a substituent selected from the group consisting of
Cs-Cy5 aryl, C¢-Cys alkylaryl, and N- or P- containing alkyl or aryl. In one or more
embodiments, the transition metal component used to produce the first polymer is (u-
15 dimethylsilyl)bis(2-methyl-4-(3,'5'-di-tert-butylphenyl)indenyl)zirconium  dimethyl,  (u-
dimethylsilyl)bis(2-methyl-4-(3,'5'-di-tert-butylphenyl)indenyl)hafnium dimethyl, (u-
dimethylsilyl)bis(2-methyl-4-naphthylindenyl)zirconium dimethyl, (u-dimethylsilyl)bis(2-
methyl-4-naphthylindenyl)hafnium dimethyl, (u-dimethylsilyl)bis(2-methyl-4-(N-
carbazyl)indenyl)zirconium dimethyl, or (u-dimethylsilyl)bis(2-methyl-4-(N-
20  carbazyl)indenyl)hafnium dimethyl.
[0058] In one or more embodiments of the embodiments described herein, the first
polymer is polymerized in the first reactor using a catalyst system comprising u-
dimethylsilylbis(indenyl)hafnium dimethyl and either ~ N,N-dimethylanilinium-
tetra(perfluoronaphthyl)borate or N,N-dimethylanilinium-tetra(perfluorophenyl)borate, and
25 the second polymer is polymerized in the second reactor using a catalyst system comprising
(u-dimethylsilyl)bis(2-methyl-4-(3°,5’-di-tert-butylphenyl)indenyl)zirconium dimethyl and
either N,N-dimethylanilintum-tetra(perfluoronaphthyl)borate or N,N-dimethylanilinium-
tetra(perfluorophenyl)borate.

Properties of the Polymer Blend

30 [0059] In certain embodiments of the embodiments described herein, the polymer blends
produced by the dual reactor process described above may incorporate, in neat form, from 70
wt% to 98 wt%, or from 75 wt% to 95 wt%, or from 80 wt% to 93 wt%, or from 82 wt% to
92 wt%, or from 85 wt% to 90 wt% of the first polymer and from 2 wt% to 30 wt%, or from
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-- Polymer Blend MFR, g/10 min (2.16 kg @30C) 2.9 4.3 4.4 4.8 4.7 2.9 %
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5 wt% to 25 wt%, or from 7 wt% to 20 wt%, or from 8 wt% to 18 wt%, or from 10 wt% to 15
wt% of the second polymer. In another embodiment, in neat form, the polymer blends
described herein incorporate from 80 wt% to 95 wt% of the first polymer and from 5 wt% to
20 wt% of the second polymer. In other embodiments, in neat form, the polymer blends
described herein incorporate from 82 wt% to 90 wt% of the first polymer and from 10 wt% to
18 wt% of the second polymer.

[0060] In further embodiments of the invention, the polymer blends may comprise an
overall ethylene content of from 3 wt% to 30 wt%, or from 5 wt% to 25 wt%, or from 10
wt% to 25 wt%, or from 12 wt% to 18 wt%, or from 13 wt% to 18 wt% ethylene.

[0061] In some embodiments, the polymer blends described herein may have a melt flow
rate (MFR, 2.16 kg weight @ 230°C) of from 0.1 to 15 g/10 min, as measured according to
the ASTM D-1238(A) test method. In further embodiments, the MFR of the blend is from
1.0 to 7 g/10 min, or from 2 to 6 g/10 min.

[0062] In other embodiments, the polymer blends described herein may have a melt flow
rate (MFR, 2.16 kg weight @ 230°C) of from 6 to 100 g/10 min, as measured according to
the ASTM D-1238(A) test method. In further embodiments, the MFR of the blend is from 10
to 50 g/10 min, or from 15 to 25 g/10 min.

[0063] In some embodiments, the polymer blends may have an Mn of from 10,000 to
200,000 g/mole, or from 20,000 to 150,000, or from 30,000 to 100,000. In the same or other
embodiments, the polymer blends may have an Mw of from 100,000 to 400,000 g/mole, or
from 150,000 to 300,000, or from 200,000 to 250,000.

[0064] The polymer blends may also have an MWD of from 1.5 to 10, or from 1.9 to 5.0.
In addition, the polymer blends may have a g’ of from 0.94 to 1.0, or from 0.95 to 0.98.

[0065] The polymer blends described herein may, in some embodiments, have a melting
point greater than 100°C, or greater than 110°C, or greater than 115°C, or greater than 120°C.
In the same or other embodiments, the polymer blends may have a melting point between
110°C and 145°C, or between 115°C and 140°C, or between 120°C and 135°C. In addition,
the Hf of the polymer blends may be less than 45 J/g, or less than 40 J/g, or less than 35 J/g,
or less than 30 J/g, or less than 25 J/g, or less than 20 J/g.

[0066] In some embodiments of the embodiments described herein, the polymer blend
may have a Vicat softening point greater than 45°C. The Vicat softening point of a polymer

is determined according to ASTM D1525. In further embodiments, the Vicat softening point
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of the polymer blend is greater than 55°C, or greater than 65°C, or greater than 70°C, or
greater than 75°C.

[0067] In some embodiments of the embodiments described herein, the polymer blends
may have a tensile stress at 300% strain (300% modulus) of less than 600 psi (4137 kPa), or
less than 500 psi (3447 kPa), or less than 400 psi (2758 kPa), as determined by a stress strain
test according to ASTM D412. In the same or other embodiments, the polymer blends may
have a tension set of less than 15%, or less than 12%, or less than 10%, as determined by
ASTM D790. In the same or other embodiments, the polymer blends may have a 1% secant
modulus of greater than 2000 kpsi (13790 kPa), or greater than 2200 kpsi (15169 kPa), or
greater than 2500 kpsi (17237 kPa), or greater than 3000 kpsi (20684 kPa), as determined by
ASTM D790-A (0.05/min).

[0068] In some embodiments of the embodiments described herein, the polymer blends
have a Shore A Hardness measurement greater than 50, or greater than 60, or greater than 65,
or greater than 70. Shore A Hardness is determined according to ASTM D2240. In the same
or other embodiments, pellets formed from the polymer blends have an average maximum
force for pellet separation of less than 10 N, or less than 7 N, or less than 5 N, or less than 2
N in an accelerated storage stability test. The procedure for the accelerated storage stability
test is as follows: 35 grams of polymer pellets are placed in a 50 cc glass beaker (40 mm
diameter) with a thin film of Mylar between the glass and the pellets to avoid direct contact
with glass. A weight (1160 grams) is placed on top of the pellets, with a thin film of Tygaflor
between the weight and the pellets to avoid direct contact between the pellets and the weight.
The beaker is then stored in an oven at 50°C for 7 days. The beaker is taken out of the oven
and allowed to cool to room temperature. At the end of the oven test, pellets are free flowing
or may be aggregated or agglomerated. When some level of aggregation or agglomeration is
observed, the cylinder of aggregated or agglomerated pellets is placed between two parallel
plates in a tensile tester with the cylinder being placed parallel to the plates. The two plates
are moved in a compression mode at a speed of 50 mm/min and the force to break the
aggregated or agglomerated pellets is measured. These tests are performed in duplicate and
the average of the two values is reported. Aggregated pellets are free flowing as individual
pellets at the end of the test, while agglomerated pellets break into larger chunks of
agglomerated pellets which cannot be deagglomerated.

[0069] In one or more embodiments of the embodiments described herein, the polymer

blends may be characterized by having two or more of the following properties: an overall
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9 10 11 (Conp.) Tensile Properties (Type IV, 20"/mn) Stress @yield (psi)

no yield no yield no yield no yield no yield no yield Strain @yield (% no
yi el d no woebd/ne4gi el d no yield no yield no yield Stre®sT@shoieak276psi) no

break no break no break no break no break 2017

propylene content of between 75 wt% and 90 wt%, a melting point between 110°C and
145°C, a Vicat softening point greater than 45°C, a tensile stress at 300% strain of less than
500 psi (3447 kPa), as determined by a stress strain test according to ASTM D412, or an
average maximum force for pellet separation of less than 10 N in an accelerated storage
5 stability test.
[0070] Polymer pellets made from the polymer blends of the embodiments described
herein exhibit exceptional pellet stability, without altering or negatively impacting
mechanical characteristics of the polymer which are desired for end use applications, such as
strength and elasticity. Pellet stability includes the ability of the polymer pellets to be free-
10  flowing during shipping, handling, and storage. Further, polymer pellets made according to
the processes described herein maintain their free-flowing characteristics while minimizing or
eliminating the need for dusting of the pellets. Without wishing to be bound by theory, it is
believed that using different catalyst systems for preparation of the first and second polymers
as described above results in a lower concentration of stereo and regio defects in the second
15 polymer as compared to blends in which the first and second polymers are prepared using the
same catalyst system. The lower level of defects in the second polymer results in the second
polymer, and therefore the polymer blend, having a higher melting point, higher modulus,
and thicker polymer crystals (Ieading to an increased melting point at equal crystallinity) than
blends in which the first and second polymers are prepared using the same catalyst system.
20  All of these factors combine to result in polymer pellets with improved structural integrity
and pellet stability.
Examples
[0071] The foregoing discussion can be further described with reference to the following
non-limiting examples.
25 Examples 1-5
[0072] Polymer blends according to the invention and comprising a first polymer and a
second polymer were prepared using a variety of catalyst systems, and the properties of the
second polymer were determined. For all of the blends, the first polymer was a propylene-
cthylene copolymer prepared using a catalyst system comprising dimethylsilyl bis(indenyl)
30 hafnium dimethyl and dimethyl anilinium tetrakis(heptafluoronaphthyl) borate. The second
polymer was a propylene-cthylene RCP prepared using catalyst systems as follows:
Example 1: (u-dimethylsilyl)bis(2-methyl-4-naphthylindenyl)zirconium dimethyl

precursor with N,N-dimethylanilinium-tetra(perfluorophenyl)borate activator.
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Example 2: (u-dimethylsilyl)bis(2-methyl-4-naphthylindenyl)zirconium dimethyl
precursor with N,N-dimethylanilinium-tetra(perfluoronaphthyl)borate activator.
Example 3: (u-dimethylsilyl)bis(2-methyl-4-(3°,5’-di-tert-
butylphenyl)indenyl)zirconium dimethyl precursor with N,N-dimethylanilinium-
5 tetra(perfluorophenyl)borate activator.
Example 4: (u-dimethylsilyl)bis(2-methyl-4-(3°,5’-di-tert-
butylphenyl)indenyl)zirconium dimethyl precursor with N,N-dimethylanilinium-
tetra(perfluoronaphthyl)borate activator.
Example 5: u-dimethylsilylbis(indenyl)hafnium dimethyl precursor with N,N-
10 dimethylanilinium-tetra(perfluoronaphthyl)borate activator.
[0073] Figure 1 depicts the peak melting point of the second polymers as a function of
cthylene concentration. As shown in Figure 1, the second polymer components of Examples
1 through 4, which were prepared using different catalyst systems from the first polymer,
exhibit higher melting peak temperatures at equal ecthylene concentrations than that of
15 Example 5, which was prepared using the same catalyst system as the first polymer.

Examples 6-11

[0074] Polymer blends were produced in a dual reactor process similar to those set forth
above. The first polymer, a propylene-cthylene copolymer, was prepared in the first reactor
using a catalyst system comprising u-dimethylsilylbis(indenyl)hafnium dimethyl and N,N-
20  dimethylanilinium-tetra(perfluoronaphthyl)borate. For Examples 6-10, the second polymer, a
propylene-cthylene RCP, was produced in the second reactor using a catalyst system
comprising (u-dimethylsilyl)bis(2-methyl-4-(3°,5’-di-tert-butylphenyl)indenyl)zirconium
dimethyl and N,N-dimethylanilinium-tetra(perfluoronaphthyl)borate. ~ For Example 11
(comparative), the second polymer, also a propylene-ethylene RCP, was produced in the
25 second reactor using the same catalyst system as the first polymer. Characteristics of the first
polymers, the second polymers, and the resulting polymer blends for each of Examples 6-11

are shown in Table 1.

Table 1
Example No. 6 7 8 9 10 11
(Comp.)
First Polymer
MFR, g/10 min 2.87 3.02 2.97 2.86 3.1 --
(2.16 kg @ 230°C)
% Ethylene (wt%) 16.54 15.84 16.23 17.36 17.23 17.3
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Example No. 6 7 8 9 10 11
(Comp.)
Second Polymer
MFR, g/10 min 1.0 528 64 1565 1400 8.0
(2.16 kg @ 230°C)
% Ethylene (wt%) 3.9 4.7 4.6 5.0 4.8 --
Polymer Blend
MFR, g/10 min 29 4.3 4.4 4.8 4.7 2.9
(2.16 kg @ 230°C)
% Ethylene (wt%) 14.8 14.2 13.8 15.2 15.6 15.8
Mw (det. by GPC w/ | 244,090 | 213,460 | 218,380 | 208,560 | 211,010 | 225,162
LALLS)
Tm, °C 130.0 124.0 124.7 121.7 123.2 98.0
Hf, J/g 8.5 11.1 12.4 11.8 11.1 12.0
% Second Polymer 10.5 14.8 16.4 16.2 15.0 10.0
(wt%)
[0075] The mechanical properties of the polymer blends of Examples 6 through 11 were
tested, and the results are reported in Table 2.
5 Table 2
Example No. 6 7 8 9 10 11
(Comp.)
Tensile Properties
(Type 1V, 20”/min)
Stress @ yield (psi) no yield | noyield | noyield | noyield | noyield | no yield
Strain @ yield (%) no yield | noyield | noyield | noyield | noyield | noyield
Stress @) break (psi) no break | no break | no break | no break | no break 2017
Strain (@ yield (%) no break | no break | no break | no break | no break 861
Flexural Modulus
Tangent Mod. (kpsi), 2714 - -- 4764 2076 -
0.05’/min
1% Secant Mod. (kpsi), 2065 3214 3216 4304 2392 1650
0.05’/min
100% Modulus (psi) [kPa] 297.2 392.3 403.2 446.3 340.5 308.3
[2049] [2705] [2780] [3077] [2348] [2126]
200% Modulus (psi) [kPa] 311.6 417.8 423.4 463.4 355.0 -
[2148] [2881] [2919] [3195] [2448]
300% Modulus (psi) [kPa] 3433 444.9 455.0 488.5 380.2 387.7
[2367] [3067] [3137] [3368] [2621] [2673]
Hardness (Shore A) 66.7 74.3 74.7 79.0 70.0 67.0
Vicat (°C), 200g 48.0 72.7 75.7 76.2 72.1 59.0
Permanent Set (%), 1™ elong. 18.3 - - - -- 21.7
Permanent Set (%), 2™ elong. 7.6 - -- - -- 9.2
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[3067] 455.0 [3137] 488.5 [3368] 380.2 [2621] 387.7 [2673] Hardness (Shore
A) 66.7 74.3 74.7 79.0 70.0 67.0 Vicat (C), 200g 48.0 72.7 75.7 76.2 72.1
59. 0 Per mioent1/182446( % , 1st elong. 18.3 PCT/US2011/022754

[0076] As shown in Table 2, the polymer blends according to the invention (Examples 6-
10) are generally soft polymers with higher melting temperatures, higher Vicat softening
temperatures, and similar elastic properties (permanent set, 100% modulus, 200% modulus,
300% modulus) when compared to the comparative polymer blend of Example 11. Further,
5 the 1% secant modulus of the inventive polymer blends is also somewhat higher. All of these
properties lead to polymer blends having desirable strength and elastic properties along with
improved pellet stability characteristics when compared with similar polymer blends known
in the art.
[0077] These improved pellet stability characteristics were confirmed via a storage
10  stability test. The test was performed as follows. For each of Examples 6 through 11, two
polymer samples were prepared. One sample from each Example was dusted with 0.25% HA
2454 Coathylene LDPE dust, available from DuPont, while one sample was left undusted.
The samples were stored according to the previously described storage stability test method.
At the end of the aging period, each sample was observed visually. For all samples except
15 the undusted sample from Example 11 (the comparative polymer), the polymer pellets
remained fully separated at the end of the aging period. Further testing was conducted on the
undusted Example 11 sample, and the average maximum force required to achieve full
separation of the pellets was 5.5 N.
[0078] For purposes of convenience, various specific test procedures are identified above
20 for determining certain properties such as tension set, flexural modulus, Vicat softening
temperature, Shore A Hardness, etc. However, when a person of ordinary skill reads this
patent and wishes to determine whether a composition or polymer has a particular property
identified in a claim, then any published or well-recognized method or test procedure can be
followed to determine that property, although the specifically identified procedure is
25 preferred. Each claim should be construed to cover the results of any of such procedures,
even to the extent different procedures can yield different results or measurements. Thus, a
person of ordinary skill in the art is to expect experimental variations in measured properties
that are reflected in the claims. All numerical values can be considered to be “about” or
“approximately” the stated value, in view of the nature of testing in general.
30 [0079] Having described the various aspects of the compositions herein, further specific
embodiments of the invention include those set forth in the following lettered paragraphs:
A. An elastomeric polymer composition comprising a polymer blend comprising

a first polymer and a second polymer, wherein the first polymer comprises from 70 to 90
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wherein the polymer composition has a tensile stress at 300% strain of less than 400 psi
(2758 kPa), as determined by a stress strain test according to ASTM D412.
H. The elastomeric polymer composition of any of the preceding paragraphs,
wherein the polymer composition comprises from 12 wt% to 20 wt% ecthylene.
25 L. A process for the production of an elastomeric polymer composition
comprising: polymerizing monomers to produce a solution comprising a first polymer in a
first reactor; polymerizing monomers to produce a solution comprising a second polymer in a
second reactor; combining the first polymer solution with the second polymer solution to
produce a polymer blend solution; and processing the polymer blend solution to produce an
30  elastomeric polymer composition; wherein the first polymer comprises from 70 wt% to 90
wt% units derived from propylene and from 10 wt% to 30 wt% units derived from ethylene
and/or a C4-Cy alpha-olefin, and the second polymer comprises from 88 to 98 wt% units

derived from propylene and from 2 wt% to 12 wt% units derived from ethylene and/or a Cs-
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A. An el astoneric pol yner conposition conprising a polyner blend conprising
a first polyner and a second polyner, wherein the first polynmer conprises
from 70 tw02011/M®48011/ 102946PCT/ US2011/ 022754 wt % uni t $Caars2ved23759m
propyl ene and from10 wt%to 30 wt % units derived from ethyl ene and/or a
C4- C10 al pha-ol efin; the second polyner conprises from388 w%to 98 w %
units derived frompropylene and from2 wt%to 12 wt% units derived from
et hyl ene @pd{pha-ofe e andEhBeRiPiia <Rk Bhichic pRndrREMBbARSPRhh & cRALYITBY two or
conposition is characterized by two or nore of 5 the foll ow ng properties:
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kPa), as tegfilersiregied 309%astid 518ssSthh@is00 bﬁS(B4zamapePcthmetémiﬁ&Tw B4dess sahin( V. )
an average maxi num force for pellet separation of less than 10 N in an
accel ér atted aseydmgdoshabV P bf)t 85 A0 aygReCTABX MY tfene P PP peraratiodngfolsss i on
of paragr . rel . sition conprises from5 w%to 20
wt % of tﬁgﬂgle%ﬁﬁqgg%eggéegSB?Jg\érg%&)ﬂﬁtgggggl astoneric pol yner conposition of
any of the prdcedi rithepavegs appaagiapleleviertingh@podlymer canpgitint ¢onprEosfidms es
from10 w %t o %& w % of the (fecond pol yner. D. The el astoneric
pol yner cofpade £f 87 odt thesreetd PHEMER ecedi ng par agr aphs, 15 wherein the
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than 12%vikRGoftbfinglpamt rfick thaR@sYOEr conposition of any of the preceding
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strain of | esMt hanlhpquogess of 2amsef praPegraphssl-ldevkerpinibel polymar sermnpesstian hagian
test acc rldgtn fttr%nASTi}{'tD#l%nh'a'- %gcel astoneric polymer conposition of any
of the prec?e |n§ p%lpggrgpeﬁs, Wherern the pol ymer conposition conprises from
12 wtfpto 20 W% etThd roeess 8barly. ofbapigd@Ris I-NOwhérbi the alyaicr 0mPdsitidh has a
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pol yneri zi ng no Welg | S r,in
B acond reactars oy ar s B K b e IN OB RS folfn P Edfo A"
pol ymer <gohsiitisonsstad 3p0wduteen af joed thae 0B pan@750kP4), andetamdngat b e sgessgtiaime
pol ymer bl end sol uti produce an 30 el astoneric pol ynmer conposition;
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et hyl ene and/or ,a - WD 2011/ 102946PCT/ US2011/ 022754 .C10 .al pha-ol.efi n;
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- N- or P- containing alkyl or aryl, and the activator is N,N-dimethylanilinium-

30 tetra(perfluorophenyl)borate, N,N-dimethylanilinium-tetra(perfluoronaphthyl)borate, N,N-
dimethylanilinium-tetrakis(perfluorobiphenyl)borate, =~ N,N-dimethylanilinium-tetrakis(3,5-
bis(trifluoromethyl)phenyl)borate, triphenylcarbenium-tetra(perfluorophenyl)borate,

triphenylcarbenium-tetra(perfluoronaphthyl)borate, triphenylcarbenium-
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L. The process of any of paragraphs |I-K, wherein the polyner conposition
has a Vicat softening point greater than 65C M The process of any
of par agraipheivrorg46wher ei n t he pol ymer conposition has &Ccviusat1sef7s€ni ng
poi nt greater than 70C. 15N. The process of any of paragraphs I-M wherein
t he pol yner conposition has a tension set value of less than 12% 0. The
process of any of paragraphs I-N, wherein the polyner conposition has a
tensile stiA8KpaflusfBiphehyifdonaef |ess than 400 psu%&ﬁ&ah?eﬁmm-@&rakis@,s-
determ ned by a stress strain test according to AS 12. 20P. The process
of any ofbigartupremetbyllplenybbeseisi n the first polyner is polynerized in the
first reactor usingna catal yst system conpri si B9 trangition t al .
conmpound and é% acgﬂvanFF“y gr%'nofﬁgr gP%‘i#PbﬁVﬁ%?%lé%oﬁﬁgﬁ &Xﬁgn%'m
bridged BQiosyreteRy|innbt aketarienractavising i Retageneyddm f @niptstg( & Nranyivioh MEtMX2,
where In" and In2 are identical unsubstituted or substituted indenyl groups
bound 5t o PERENG RN ge ackater, wheren ghepFgngiongmetsl egmapgimd s wHirkdged hesimighpler
of atons j [ hai j Mt j1 & . . t he
i roct oy aOEREhEARE o nBiaf PHREH RV PG MR S T i GREABRE |
met al ; andbsthetee indenlingroamdbdund taMe asdibsdgdduiyed, Wyis arveidgingrmow in which the
substituents, the substityents are selected fromthe group consisting of a
hal ogen t'GHRer @p atemmy Iy theyirecicgagy epngegfing 1@6%5%11 ap E@@_rra} ' ?a%cﬁﬁemeetrc in
cont ai ni NGyl Ak SAradMa0d drbSp 3CA,1 VAt @tranSitin MictiI MBINWhaRith | MdBF are

30t etra(perfluorophenyl)borate,

N, N- diOrTetSIHydit:amﬂ:ed imthgr pce.ttm&pm fokthgt groap landhyd DllbdfmISéionl‘b,yM- substituent §el§ct§d

i et ! ! b Soh R e L oh P IRl gy 2 N L A AL e
bi (171 f Ik OBRY i) PRGOMY DAY A -t A IMIGRADE ks HeRE Q! ORDRNY! )
t ri pheny|daetehindmivettetsg(paflpoigorpiilyg Momie,) bor at e, t ri ph2yideaetbglnilimum\no
2011/ 102946RCT/ US2011/ 022754 : - .
Cotraki s(BOPN LA BHERGY TS St o, ort ri phenyl calB Simeihyialiping-LopkisCs-

bi s(trsi flngatmmidiéhphsieyl)bauat e. triphenylcarbenium-tetra(perfluorophenyl)borate,
triphenylcarbenium-tetra(perfluoronaphthyl)borate, triphenylcarbenium-
tetrakis(perfluorobiphenyl)borate, or triphenylcarbenium-tetrakis(3,5-

bis(trifluoromethyl)phenyl)borate.
R. The process of any of paragraphs 1-Q, wherein the first polymer is
20 polymerized in the first reactor using a catalyst system comprising -
dimethylsilylbis(indenyl)hafnium dimethyl and either N,N-dimethylanilinium
tetra(perfluorophenyl)borate or N,N-dimethylanilinium tetra(perfluoronaphthyl)borate; and
the second polymer is polymerized in the second reactor using a catalyst system comprising a
transition metal compound selected from (p-dimethylsilyl)bis(2-methyl-4-(3,'5'-di-tert-
25 butylphenyl)indenyl)zirconium  dimethyl,  (p-dimethylsilyl)bis(2-methyl-4-(3,'S'-di-tert-

butylphenyl)indenyl)hafnium dimethyl, (u-dimethylsilyl)bis(2-methyl-4-
naphthylindenyl)zirconium dimethyl, (u-dimethylsilyl)bis(2-methyl-4-
naphthylindenyl)hafnium dimethyl, (u-dimethylsilyl)bis(2-methyl-4-(N-
carbazyl)indenyl)zirconium dimethyl, or (u-dimethylsilyl)bis(2-methyl-4-(N-

30  carbazyl)indenyl)hafnium dimethyl, and an activator compound selected from  N,N-
dimethylanilinium tetra(perfluorophenyl)borate or N,N-dimethylanilinium

tetra(perfluoronaphthyl)borate.
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Q The process of any of paragraphs I-P, wherein the second polyner is

pol yneri zed in the second reactor using a catal yst system conprising a
transi ti onoretialoz#sconpound and an activator, wherein tR€TUS201i021760 net a
conpound is a bridged bisindenyl netall ocene having the general fornula
(I'ni)Y(In2) M2, where In'" and In2 are identical 2,4- substituted indenyl
groups bound to Mand bridged by Y, Y is a bridging group in which the
nunber of atong in tieydedsger aﬁ)haf Batﬁgtﬂﬁl‘i»‘scf-RnﬂJr{Hér camfahmhg;alel ﬁeﬁ ()pfﬂrﬂmﬂgo 8
and the direct chain conprises Sr, Mis a

transiti che plestamerie nalywiee r:@mpwsmmtq mlem @h@_@m thapstdts @neeccﬁerﬂpwme w@thout
p03|t|onbbn (;hyl group and in the 4 position by a substituent sel ected
fromthe §¥§ﬁ% consi sting of C5-Cl15 aryl, C6-C25 alkylaryl, and N or P-
containing al kyl orTirptbéesaidd abyof petaiaphOI-S| further cornprlslng the step of forming

N, N-di met hyl ani I i ni umtetra(perfluorophenyl)borate,
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bi s(triflyefResli \A%hw@&&ydé&%@ét&a ¢ stabilityt The process of ~any of
par agraphs |-Q erein the first polyner is 20polynerized in the first

react or l{ﬁﬂﬂﬁu a Caﬁahmmb@ya@ﬁmmblﬁtmturss hgvelbdn described using a sct of numerical

di net hyl si | f th d t |
G 1 s o e Vsl et e LR o o
t et r a( perdnlyuetep aptit EB’ hﬂﬁ@lbﬁérehmﬁrkﬁe taBtcE AR uRRLY BBIerwiSe RRAIYARL. T ZQGkaim

the second reactor using a catalyst systemconprising a transition netal
conpound lewrebmed, #premlitgtsgingetangessanpghs) i @r(ezorn@pﬁy glaimy Belog: - fil-nueparical

25bUt .yl pheaﬁll )Iar%de‘glyolu)t’zl J CO‘Q]E)lelrrorgl'm elyylthé gldlca{ege l SI l ﬁl }a e 1 tg ggc;[oﬂ t

b ut yl phe r&bémm&&wér}dmha vt one ik wolult B4 Egiebiet iy laydel ddinSHaRm@ir iyidry4skill in
napht hyl i ndenyl ) zi r coni undi nmet hyl , (g-di met hyl sil yl ) bi s(2-net hyl- 4-
napht hy! ithei@tky| ) haf ni undi met hyl | (g di met hyl sil yl ) bi s(2-net hyl-4- (N

car bazyl Z:[bﬁ‘%gnyl )I"E't &9}@['31’)1{@ e%tlﬁgél moé (:h 19 hHP&éﬁﬂeﬁ'a‘o&@ b &H%ufdzﬁggltvgﬂ I

-(N- 30 zyl )1 ndenyl) haft ni um di net and an activator co
sel ect ed HroatestNcditivat feydoasid thaipermintet aralﬁqye rgﬁxl’emahalphﬂnyd eBocted & a&)deast one

N, N-di met hyl ani l.iniumtetra erfluoron or at e.
2011/ 102 PABEETPEEHAD €537y F'patent. §u %( %‘E@%teaffs tafﬁﬁlpfﬁ“?)‘&?%tg"’rn&p‘?@eﬁ R,

furthgr CRREBRHLSS el IR (Bl &pREatioRr drt 611} Iﬁ?co%d?@t%&’ B deferBRLYiTEhe CRERPSAAH ON

into pellets, wherein the pellets are free-flow ng"w thout being dusted.
T. The prd@&oécssreofs wotyinodnspémagritiphss kpidicafion hé rforc alrpuiisiicigpns he vdtidp sath
form ng 5the el gstonerlg Eolyner conposition into pellets, wherein the

pel l ets ERTA'BY'E 19 5P S ani 1ity. U. One or nore pol ymer pellets

conpri si ngoge elaslcomB fofeehRlYiRRlirceRUPESdnibddMments of the embodiments described
herein, other and further embodiments of the invention may be devised without departing

25 from the basic scope thereof, and the scope thereof is determined by the claims that follow.
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of any of paragraphs A-H. V. The polyner pellets of paragraph U,
wherein the pellets are free fl ow ng wi thout being dusted and exhibit

st orage sweabkwiwtg4610[ 0080] Cert ai n enbodi nents and feat BCeaISh@vm21y8en
described using a set of nunerical upper limts and a set of nuneri cal
lower Iimts. It should be appreciated that ranges fromany lower limt to
any upper limt are contenplated unl ess otherw se indicated. Certain | ower
limts, uppgiMiS M ts and ranges appear in one or nore clains below All
nunerical” values are "about" or "approxi mately" the indicated val ue, and

t ake i nt Vawdodnimabexperinental error and variations that woul d be

expect ed lby a per aotnmh%\cli %ﬂ' oerrdi nar gi .SOII§i Ihl irigint Qle qut. %log(g% r}'1oﬁtiheaeT;l(rtStent
a termused in a’¢PaIm LRSS IPREH ASEVRIS e AhbdMd h& G VER "t e
broadest defi Rjolydé HErs estond polyeerp@htichitihe kst pélamer gbvphscs Fadm t7erte s
reflected in at | east one printed publication or issued paten

t.
Furt hérnmore, avt’o gattedersved: gam mepderuskironnt) withdp Fowt'd dwitrelstizedfrowd i n
hi licati £l | yi
this applicatignafefillycl C%\%ﬁ%&%ﬁ@gﬂ% 5%‘] pgﬁf}%&%&{\%ﬁﬁrﬁ% WS H

di scl osure is not I1nconsistent’ Yon” an
jurisdictions 98nwithiuahs derivedi finao ppapyddncamdifsonp @rwi’s tetl2 witodals\detived from

foregoing is directed to enbodi ts of the enbodi nents described .. .
herein, other Shdcneudt @ra%%@e . UWHGIhF RUSIRITOIF RRlyBG CoBupRn is _
wi t hout depar tdnn@ RabEPBY IR Rasbe SCAPSlNGIE Hropdhek: () aﬁ%@@r‘ﬁllgﬁgﬁ%ﬁéﬁe I's
determ ned by the clains”that follow WO 2011/102946PCT/ US2011/ 022754

CLAIMB What ienthabfrbdtwetn Al wi%asind iy ivt”op iy memeltiogpositt hetweano hidl Csamig a
pol yner bl end cqpprj.sing.a first. polynmer and.a secon ol r, wherein the
Prr 2t polyer ooy HRaay Remiofining TstMetradas Uk 03 oty BTG STyl
and from 10 Wsaln0of3@ssvhdh 800 bsi @847 ke, b sty BNE sabel BairfteGackb@ing

al pha-ol efin; the second pol yner conprises from88 WM%to 98 wt% units

derived from pedpyiMri4Ener (y.oan averge mexmmumvorre fon peligbpipaeagion odissetthan ene

and/or a C4-G %I@Ihpggécocle and tg stoneric polynmer conposition is

fi.n; el
characterized 1by two or %Bartﬁédsot?ratg%g lcl)ll%f{ca?\sfﬁ‘ ng properties: (i.) an overall

propyisene2. 10 coft @mtoraéridpéyaen cémpudittoradtlcl@iin W Whetdin the polpmbt tar@pdion
bet ween 110C and 145C; (ili.) a Vi cat sof t eni ng poi nt greater than 45C,
(iv.) a tensil®@mprisesisons wlote 20 waiowf g Seand RA¥Re00 psi (3447 kPa), as

determn b S L G i d 2; -
aver age %xi ?ln}%lef éolésgcztﬁ?%ér ﬁggﬁe%a? &éggsg‘?‘g{ g{)%g’o?f)f@?gv% %% %‘g‘fﬁlﬂ{ ir?e)apnoq'glh1elr
accel erat ed stcomggeitioh abinpriseg ftoas 0 wi% t2.1¥ve%edbfabt ssvend polyaley.nmer

conposition of _claiml1l, wherein the pol ynmer conpositiaqn copprjses fromb5
w % to 20+t % 0F° ?alﬂw@s%m&{ya&rmm%mnﬂfeaw ggffﬁﬁ_ﬁ?ilé’p% Fr’é‘_rﬁléd?%ﬂé‘?ﬁi on
of any of cl ai s phsiBbn Aas MELLTdnli ﬂb‘?ﬂr}g{&.{te&ﬁm@@! on conprises from 10
wo%to 18 wt % of 't he second pol ynmer.” 4. e el astoneric polymer conposition
of any of5.cl aite dagpmuhe melymdr hengwisitiosr of28@gonpokirms drd,hakerainVihe apolymer

softening poi nc:ton%%gi%tog lilast atl %ca?go%ening point greater than 70°C.
6. The elastomeric polymer composition of any of claims 1-5, wherein the polymer
composition has a tension set value of less than 12%.

25 7. The elastomeric polymer composition of any of claims 1-6, wherein the polymer
composition has a tensile stress at 300% strain of less than 400 psi (2758 kPa), as
determined by a stress strain test according to ASTM D412.

8. The elastomeric polymer composition of any of claims 1-7, wherein the polymer
composition comprises from 12 wt% to 20 wt% ethylene.

30 9. A process for the production of an elastomeric polymer composition comprising:
polymerizing monomers to produce a polymer solution comprising a first polymer in
a first reactor; polymerizing monomers to produce a polymer solution comprising a

second polymer in a second reactor; combining the first polymer solution with the
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5. The el astoneric pol yner conposition of any of clainms 1-4, wherein the
pol ymer conposition has a Vicat softening point greater than 70C. 6. The
el ast omerwo 2pal/wawEs conposition of any of clainms 1-5, wreraiseotiog2750! yer
conposition has a tension set value of less than 12% 25 7.The el astoneric
pol ymer conposition of any of clainms 1-6, wherein the polynmer conposition
has a tensile stress at 300% strain of |ess than 400 psi (2758 kPa), as
determ ned by @csid fSI§mSE sluflod %?r&ﬁ&@radbél mkP bR MoR¥iba: afd PR&essing the

el astoneric pol ynmer conposition of any of clains 1-7, wherein the polyner
conposi ti on camymedgerd spution it rodusc2m slesieractsy pelmer gemPosiiquy, odwesin thsr

the production.of an el astoneri yngr .c 0sj tion,conprising;

ol yher 1 21 g ERoREVEEL §ERPaRaEord TPt STBMT: MbAT SRR, AihdPapypresgnd
polymer in a ffidgrhtl0vaeCioB0 wide upiteddraict Frotd BONRAS ahdoPi @Q@@ﬁh@@leﬁﬁpﬁnd
solution conprising a second polynmer in a second reactaor; conbining the
first Spol yner tBopefongdpolynas copwriseadrom 38 tePFowtpamitydonyed Gommsapyd oyl

pol ynmer sol uti y d i on: dpr 551”4
Pol ymer bl end T B o o Bl iRV o HERCARHE Lthr AOCCH FERGIAR, hlee
wher ei n t he fiwlsircipahy siastomertip pbEeaser fcomposifomisdolacactized Uy uwd tos nekee ol @k
from propyl ene, and. from 10 wt%to 30 wt9% units deg ved from et hyl neo/and/or
a C4-Ci o al phd®BP¥IEProRgstess a@r@@@i‘dﬁﬁwlﬁqﬂ SARisnt i%‘iﬂ”ie%‘é? Pt oRrde00e o8 wt %

uni ts derived &élﬁﬁ%ﬁ@%{’g&g{é% mblcf ARM 4B 964G Londiigo 156]%111 Sreslef iy dsic om

et hyl ene and/or a a-olefin; and whereirn the el astoneric polyner
conpoBwi ti on i semshlastedsert B sbyintafdewsrthamny(® i (344€ kiPa) (as\dctegnimed pgratsiress  an

overal |l propyl ene content of be %and 90 wt% .a neltin oi nt
botwen H106 aHET FRRaCE LD AT RE AN pot A BraE e 4otee P FTlee
tensile stressepira®R08P184stBANI PN ih @8 Scdcac® MriRistabiftd feskPa) (as

determ ned by a stress strain test according to ASTM D412), or an average
maxi mum fl&k ce Fherprpedss ef chapdt athiconn dfc padymer pempasgiay ¢ampimesdionl erdlet
storage stabiljty.test. 10. The, process of claim9, wherein the pol yner
conposi tion cojr(r)p%}ggg%hfrsgﬁnépﬂ&@b 20 wmt % of the second polyner. 1511. The
process ofl. anyThef proéedb 65 ady d0clainksed-e0 Nyvlidrein AR Yol e OoHPSsitidnodongR¥ps s .S
from1l0 wt%to 18 wm % of the second polyner. 12. The process of any of
claims 9-11, wiferer i thethef theesccashipdgnel on has a Vicat softening point

greater than : T r _1an - ' - ey :
pol ymer cllga fT‘pOSIIEh[%i %rég%sgsd}gar& ggtag%ggflﬁ é)ré]ih%enggl?én?aa?leeéf% 8?1\6@1&1‘%%{ %gcge\fﬁat The
process of anyofttniag aoims g@attBthantééf@i n t he pol yner conposition has a
tension set value of less than 12% . The process of any qf clains 9-14,
wherein the p an%rPc%gérﬁivoaéﬁyt‘?gﬂaWé%9é§t§’ itk (% PRIFEIECOBBTALL haT A B oss

than 400 psi (Sgﬁéﬁ%%ggﬂltgl%gteg%grﬁb@ed by a stress strain 25test according
to ASTM D412. 16. e process of any of clainms 9-15, wherein the first

pol ymer ilg. polBhearoessiof anyt dfeclfims Ot 13, edetan thegiohgner watpabiyioh hgy s tammon set

conprising a transitio tg) conpound and an activator, wherein the
transition met'a uecogh?‘;%&hagﬁiz “a bridged bisindenyl netallocene having the

general o mulne( probdsy Oy Nl aite-¢4,| Wherdidihk 113HR& doddkitioal has a tensile
stress at 300% strain of less than 400 psi (2758 kPa), as determined by a stress strain
25 test according to ASTM D412.

16.  The process of any of claims 9-15, wherein the first polymer is polymerized in the
first reactor using a catalyst system comprising a transition metal compound and an
activator, wherein the transition metal compound is a bridged bisindenyl metallocene
having the general formula (In')Y(In»)MX,, where In' and In* are identical

30 unsubstituted or substituted indenyl groups bound to M and bridged by Y, Y is a
bridging group in which the number of atoms in the direct chain connecting In' with
In® is from 1 to § and the direct chain comprises C or Si, and M is a Group 3, 4, 5, or

6 transition metal; and where if In' and In® are substituted by one or more
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30 unsubstituted or substituted indenyl groups bound to M and bridged by Y,
Y is a bridging group in which the nunber of atonms in the direct chain
connecti ngoIlzni/me44h 1n2 is froml to 8 and the direct clrarnseanpei’ses C or
Si, and Mis a Goup 3, 4, 5 or 6 transition netal; and where if In" and
In2 are substituted by one or nore WD 2011/102946PCT/ US2011/ 022754
substituents, the substituents are selected fromthe group consisting of a

hal ogen atom s%st@a&n@ltwdubstﬁﬁe@&e%bébmd @Onfde cdddpydortidling dNchdbg@ratdin,

cont ai ni ng al k or aryl; and the activator is
N, N- di et hyl a 1|-Cm|alim11@i -Ca( gk ot @kkbibimylt ymbNapeP containing alkyl or aryl; and

S et ki o( per'Pt nobaiBheny ) bt R RGRLR PR TER e o 3o ™

bis(trifluor 0rﬂiﬁl@ﬂl&)aﬁhﬁﬂ&&h}t&%@éfﬁuoronaphthyl)borate N,N-dimethylanilinium-
triphenyl carbeni umtetra(perfl uorophenyl)borate

t ri phényl car bepirakp(patlpg éﬁlﬁnﬂ&%‘ﬁ&pht hy! ) bor atVeN-dimetBrleniinium-taiskishd. -
bt s(eri 11 bor ortit e ARy i b orkl | R RIVICGRE BB (RSB Hetly orye. ¢

wherein the S&ﬂphﬁilymafbdﬁmm-taragﬁdrﬂuif&bneqﬁdlyil)botalt&';‘ second r Gﬂphﬁfylmbdilglrﬁ-

catal yst system conpri_si nsition nmetal conpound an acti
wherein the trtatﬁ%lilﬁ(Pgﬁuﬂ’@g}ﬁ%e’&ﬂ 6tfd i s abri dgedBhEw g}’ﬂ)uﬂhﬁt@ 1S %ne

havi ng the ger}gga{ﬂlfog(grﬁ&h@)lgﬂeﬂw)%rmp) MX2, where In' and In2 are identical
2,4- substitut ecg I ndenyl groups bound to Mand bridged by Y, Yis a

br | dgiong gt oupl herprQ&‘sm,hf aty oih@ialnwrﬁaé@ vaferain dlssdacond helyiier Escpolymaumd in the

comeCt g, |1 bbbl Ot b LSk I SO G5,

are substi t ut edtiiftof RehereiPAR thdrRRioAYM&aNRIPOund i PA! Brlagédi hiSinb&1 ﬁle@eﬁﬁ)'céﬂeon
by a substituent selected fromthe group, consi stin C5- C15 "aryl, - C25

al kyl aryl, andlamngoﬂlePgen@tﬂrhtfaﬁﬁlillﬁgﬂlaw@n )MXzarVyhefe ndanhdnaerd V’@ﬁb@all%4-l\l N-
20d|n'ethylan|I| erfluoro th ni |1 ni um
tetra(perfl uor 8ﬁ tte y]iltieﬁlgp ]ioéle% Igp Mn ?tige’ﬁi%?*{?% D8H3RhG' Rl
tetrakis(perf Imep B eph ity )ob@foaﬁseml‘ﬂhé\lddedr&hhhyﬂ dfthédting Uat weth Makisstoi 5-to 8

bi s(trifluoromnet h%e{)phen |.) bor at e,
tri phenyl car betrips 8iEact shail compeEies Shengi yisbMeis @ Group 3, 4, 5, or 6 transition metal;

triphenyl carb £

25![ gtrail s(pe%@i{iﬂ%ﬁil{;ﬁégg Jgggg%eﬁ%g%?%%ﬁéﬂ{/?@%}lb Irﬁplii}m gr%ﬁ ??@%4
bis(trifluor ormtsiﬁmh)tghewbsﬁhmnatselecfeﬂ ffdre the goepsconbisamy obs€lanrnd, O-C7,
wherein the first r I neri zed the f t reactor. usin

cat al Iyst syst é’f éﬁ% g I ;SOEt d?lctﬁ’@fa:‘fiz}’fl%l EfnglbiOE(?F%si’fy{ )tﬁ%far‘ﬁlﬁ%‘]ﬁs’%li gre]gﬁ\;lfl
and ej;t her N '\énﬁb{iﬁ?lahﬂ M'tét‘fﬁ(ﬁ%ﬁlh&to h@ﬂb&a@r ophenyl )N‘N%ﬁr‘ﬁetﬂﬁzla%lfﬂiu&o

di met hyl ani I'i nium tetra(perfl uoronapht borate; and thé second pol ymer is
pol yneri zed i retrd(perflsommdphtb@ghionzteusi ng a cat al yst syst dipN-clompthiy kinigiuan-

transition nmetal .c und.sel e edfrom

(g- di met hyl si ItaTIr kB?c(g%gl H@’f j%t 5 - di - t er t LOYIIBRERY B IRRERABS S Shi um
di methyl, (g- CBl M&h&tﬁ%%ﬂleﬁ&@b&@fehy HighebPicadenidhrtetr¥¥Perfluorophenyl)borate,
2011/ 102946PCT/ US2011/ 022754

tert - but yl pheriyibhinytrarpniunadatia(preilvaseraphiylRotitaret hy 1si 1y 1tyiphenybeakanhyn- 4-
ey AT et Sl o
bis(trifluoromethyl)phenyl)borate.
18.  The process of any of claims 9-17, wherein the first polymer is polymerized in the
first reactor using a catalyst system comprising u-dimethylsilylbis(indenyl)hafnium
dimethyl and either N,N-dimethylanilinium tetra(perfluorophenyl)borate or N,N-

30 dimethylanilinium tetra(perfluoronaphthyl)borate; and the second polymer is
polymerized in the second reactor using a catalyst system comprising a transition
metal compound selected from (u-dimethylsilyl)bis(2-methyl-4-(3,'5'-di-tert-
butylphenyl)indenyl)zirconium dimethyl, (p-dimethylsilyl)bis(2-methyl-4-(3,'5"-di-
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car bazypi ndenyl ) zi rconi um di met hyl , O (1A-di net hylsi 1y1) bi s(2- net hyl-4- (N
5car bazyl )i ndenyl ) haf ni um di et hyl, and an activator conpound sel ected from
N, N- di mewbybarmiokd4ai unt et r a( per f 1 uor ophenyl ) bor at eor N, NPdirrasednglo2avs4 i ni um
tetra(perfluoronapht hyl)borate. 19. The process of any of clains 9-18,
further conprising the step of formng the elastomeric polynmer conposition
into pellets, wherein the pellets are free-flow ng 10w t hout bei ng dusted.

20. The proc e&@rtsbhtyamén91f)mq£®mﬁﬁﬁu&9 fdmbtner, COf(Hfdu%bﬂﬁgls mﬂ%@(ﬂze@eﬂam -4-
er

formng the elastorneric go yrer conposition into pellets, ein the
pel | et s exhi binapkthghedpay zmnlumy 21 digetbylor ror ditbingtlsilpbis@twethyl-4-

T AT AT T T e
wi t hout bei ng dusizeginand/ 1 pkbodiii Stdmagiel, st abi | (ji-Mimethylsilyl)bis(2-methyl- 4 (N-
5 carbazyl)indenyl)hafnium dimethyl, and an activator compound selected from N,N-
dimethylanilinium tetra(perfluorophenyl)borate or  N,N-dimethylanilinium
tetra(perfluoronaphthyl)borate.

19.  The process of any of claims 9-18, further comprising the step of forming the

elastomeric polymer composition into pellets, wherein the pellets are free-flowing
10 without being dusted.

20.  The process of any of claims 9-19, further comprising the step of forming the
elastomeric polymer composition into pellets, wherein the pellets exhibit storage
stability.

21. One or more polymer pellets comprising the elastomeric polymer composition of any

15 of claims 1-8.
22.  The polymer pellets of claim 21, wherein the pellets are free flowing without being

dusted and exhibit storage stability.
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