WO 2011/ 102946PCTRI S2011/ 022754 ELASTOVERI C POLYMER BLENDS AND PROCESSES
FOR THEI R PRODUCTI ON FI ELD OF THE | NVENTI ON 5[ 0001] The enbodi ments herein
relate to el astoneri c bl ends and processes to nake such el astoneri c bl ends,
and nore partYe34 34 to bl ends of el astomers that a propYPEREREed

el astonmers. BACKGROUND OF THE | NVENTI ON [ 0002] Pol yol efin pol yners and

pol ymer bl ends are known for their versatility and io applicability in a

wi de variety of uses. In p - ners i ncl udi ng
copol ymers of propyl ene mnq§”§£¢ gﬂgﬁ%ﬁg@ %%F ylene are wel |
suited for use in applicati E [ Rast rity, 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 ynmers, oflibP OFTHMENYENERQY bl endi ng of the 5copol ymers. [0003] Many
pol yol ef i n bl @W?aknﬁmmlbgdl}nhﬁ c; 518 lCl%r tto é}£s nic(?lc gﬁgdg e{ﬁtdj)r(pc%ssrt ettosmafkg such

i nt er medi at e ge purposes ore being into articles such as
fibers, fil nmslasmworvobénds, aekimoudpdticdalyi rvgblenchnxﬂ choloded thattd plopgeneSese of
these conposi tipns, however, are known to exhibit poor pellet stability
over extende&iperlods of tlne Ieadlng to 20 aggloneration of pellets and
resulting in Bk ST, NI®QADbi ity of the pellets. Wile the
formati on of in | yol ym -has jbeen
hown t o i mprSt2 st Sf’e.fy%%% %'%*62429?%25 P DR 0D S5 R R D a e
still have a dtpelrttdblhtyymtdOdeghmpétl@s diir parvgcuddi lpmyn[gﬂ)@#ﬂflnl rohgrerse irplstingr age,

t hus presentin cessj I SS f | .owi p. uj red.
hs a Fesult, NS RSP Bt S SR P M S B B
with a |l ow dezmliidagiorpaicwxﬁrhgygmdestcétcsablhﬂyoclpsﬁemmndagghgblnrersaﬂqvn yniEheofteme of
such dusts pJ t cer S se

t hey may |ncf§%§”ge%RP§Ug|s %mTﬁg&%Lgcﬁﬁgé%%%%éﬁpIh?hgmﬁ%ﬁﬁ%ﬂgﬁgqﬁ

cont act applumahmmméytmmdmgeabethusemeﬁbnmg ios dew-line caarse Wendimcpedwed
dust in the pl E%nggvironnent. Further, the typically low nelting points of
such known poP@) )l ends often lead to flattening or other 30deformation
of pol yner pdP008ts Maniynlg)bl'omfg- blerdw lstommaigethe whiioe hrtabis oforvegglatrity ekietafidrect s
the ability (o] t f f [ T, , reis
Sti11 s need TR KRBl Bl b R b A g BS! h s
whi | e nai nt amnnwgvedesxmadbcﬂ eoa$1ngsetamhmbidbd tyiclese] ond ofi thype cempbsgionemge pver,
properties. / P 7 re need
for pellets fa}(gé?]ﬁé%rt%%ggﬁg gl%?ie\%%xb%% e @Qﬁkeéﬁ%;}{%m}% tktfg%e agﬁ iittoer m
pel | et st a@bi lagglymemiabragiepdliceesnfl| rowiting Wi mhbu@ultdeliltmgmdd@tf@bll.lﬁy[ 00 B8] netleth.s
ther ef or ¢ an gl fo%a&op THRLIER G R AESGLUDRH IR bR B shown
processes for formng polyolefin polyner blends -and yst systens for
use in those%r@m@@s@@lhtmg?pem@hef the palymichgelistsl sueb mslidiaval kave apeadsney to
mechani cal r & Lebdtind A8alkiNe i h

cat al yst syst%%§£%d£§lﬁa$“%%ﬂ% hﬂkﬁ?gLS&a%aag%Fg ag?%€§t51 gé§&§Q/em
(propyl ene) é@ﬁﬁnﬁmmlﬂt@ﬁr%@ﬁﬂim ofis a 1pgulty nafy) knepey palﬁolgibr} etend gellathare
embodi meny;s gﬁs&r LRed ke l@wtdgn@ﬂg/% @%@9& HiTBYo HRPROSI ﬁdmaﬁloﬁa%b fityn the
processes and catal yst systens d bed herein. These pol yner conpositions
di spl ay advantdgessglay bﬁarqbbwa@@ﬁap@@‘tam pipligadionsy, §eVESUDFGHES tAAIMEN GRCEl ti ng
points in CO“HakaQWntﬁmRrQ%'9ﬂé&¥mﬁ@0%@1RQ|MUR£§ &ﬁ&hﬂglﬂ@ﬁmﬁénﬁr%Q%@nonﬂr
content. As a result, g ymer s descri bed herein exh |% npr oved
properties s@@%e%mp@lw@b gl | aft rcregsed slupteing e RAHY %Ylmfneﬁ*ec Hfaﬁ'il@é»arhe

properties d%&aﬁ@ lof\xp&e[@né'%lht@toy siRh KBBEn H@l?m@tﬂp&ddgaﬁtérpl@&i 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 dcsirable stretchability, clasticity, and strength propertics.
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SUMVARY OF THE | NVENTI ON 15[ 0006] The enbodi nents descri bed herein are
directed to polyner blends and processes for their production. In one or
nor e enbodi e enbodi nents described herein is dir d _

el astoneric p@bﬁ%@ E%bnp05|t|ons conprising a polyner bﬁgﬁg&ggﬂ%gFéing a
first polymer and a second polynmer, where the first polymer conprises from
70 to 90 W% units derived fron1propy|ene and from 10 to 30 wt% units
derived from ef i (SRS

pol ymer conpr%%ﬁ%J roﬂ%g(gsane gﬂg%%%§&%§$?€g%l%?§ﬁ$%?gﬁﬁgéﬂg%ggﬂgﬁron12
to 12 mﬁ@bunlmwedmgﬂwm®GMﬁSRMHwnydanéeaﬂdng“ahﬁnb@mﬁwakpha ol efin. These
el astoneric r i re
ot the foll O\F;;I‘abd’afm I‘r‘Rfiﬁfe?e%% 49'3&@& ?uﬁe%{n‘o&‘cﬁﬁlerﬁg%ée&g%ﬁg« @q%g%é\xg\éﬁ c%sé@%
and 90 wt % afonﬁ)kmmggolpdﬁm pdjﬂnm@ndﬂ&ﬁ@atah@t s§USE; fonusviic hibseswbdesnas, ndiepoi nt
greater than % fi € psi
(347 kpa) (ot ot FIELEn AL ERPulh aaalhahERLI oS O
D412), or an ldsedlyageh wamiymmt&mr%beulcﬂ @lso r@ehlbleﬁllgeqaaimmid@nnviwf urldes@rapyEne)10 N
in an accel er - bi;| |t 007 A t he
enbodi nment s d%%ﬁ@%%&ghﬁgg%ﬁﬁg,é |%%%§§%c?%gﬁ$3é%§@%§&%gg d ghggog%ctlon of
el ast oneri c pubwirepolgoapositosibas ootphpmithy ppokspeeridz pqﬁgys:my&mdmnls?dt o
produce sol ut, COMRLI.SI fir n b 1 eactor . :
pol ymeri zi ng ﬁgﬁbneﬁggtopggnluc%mg% @ttlohm§ MR?%§%%%S%.sé%on&omgvvﬁgr in
a second reactirbutionrrbil highgnelthg ppintsgn cqmnaymrto suigtiloknonintpelynives iweioe Hy

pol ymer sl utd, 0 bRoRR6RA PR YTBLIOLENA A0k yaégarbed%ﬁenp@%ﬁmﬁgvédhe
pol yrer bIen& solutlon to Bro uce an e1asto

2011/ 102946 POTYNgS2e $uchOB IEHY stabitno siasii o, aﬂdnotquhecmwéwe@he& frsiréd fosta

pol ymer conpggﬁggof&@nlgg)m&ﬁgﬁo 90 Wt % units derived from propyl ene and
froml1l0 wt%to 3 /6un| s derived fromethylene and/or a C4- Co

al pha- ol ef i n SUMMARY OHAITHBINWENTEONpri ses from 88 wi%to 98 wt% units
derived frompRpy! aRe cARSihERIA L Qinla: Whehinh b Aer e Jhd pRLELAY! ene

and/or a 4 al pha- olefin, and the elastoneric’ polyner conposition
is characterﬁ@é@@bY“KMﬁK@r hﬁ¥@<mﬂm¥%émb@¥W@ﬁhﬁ@Dﬂﬁ@ﬁ@ﬁ@ﬁ%@*ﬂdﬁddﬁ@ﬂahl
propyl ene congentq tefeldb@&\eﬁ@ﬁmyrﬁcr%r@@mn‘@QOr;Mr onga rm%ln{c& Bgncpgdnﬂ;nsggta%@n
110C and 145C, a Vicat softening pol nt %reater é C a tensile stress
at 300% st r aiPAlyBEr ﬁréisasse@mrposmr pvghere( thy 4t mﬂar)lel(@@paeqbe‘m Hetl PyviEe dtisess
strain test aeGRuHATpbEY AR LYk B2 1080 wAN, RUEHSHR] B! dYMnt Qﬁd?@r deLcpellet
separation of less than 10 10N in an accel erated storage stability test. In
t hese or ¥t heheaisEai enthe scaond pelymar yamerisgs &4mi § {8 fittosenit rigrisesc e
reactors are FH plfeBE 80t frdih M QD &yt BNAH B Qb riveBRIJRT ctPRS{eRInEbE O, O, Illﬁ'ﬁa FibURE
[09081F|gure deplcts nmelting tenperature as a function of ethylene
content for dhgsrglasomsic pelvipseromosigss HE dpdice ghaiatsiged Y itoaisr sivrapl de
system. s RETALERRRSCRLITION (ETER GNENELCH 75 1002hThe wenbodin

described herein are directed to ol efin polynmer blends and processes
for their préoaehawsn W Cenddrt Ccelwaw spftepif® BN PR then 4PHe 2 terrBhteoAt

i ncl ude bLend@owtuﬁn bt 1&@&@%@@}4&@@@7 hasqd mlrmmea b¥ Qctmadsmnl wsthédogtingtgact or
with a second ene- based pol ynmer produced in ond reactor. The
pol yner bl end*§ Bé}%)b@dd“h@re@g% MaxiHIuBI Plceief PeHist Wéraﬂfme?f lgts tanaf) Niipynwhen

conmpared to sidleladdd sRh-@adaviniapared in a single reactor, and have
exceptional nechanical and el astic properties. Further, the polyner blends

descri bed het®A halke Wm@héPﬁW@PFPﬁgt%b@ﬁ@@hWﬁﬁh‘?WﬁﬁF%HWBW%dﬂ isttehdPed in

earlier dual pfe@cdsabr ME PEREERE of LRUSMBEOYIIEhGToRPoditiRk QM EHRH: ﬂo@n&%'zﬂn?t
stability properties even over simlar dual reactor processes. The p mer

bl ends, pPoc8QEYECTs Hi PIOHESErSORHIB]Y GRPPTEHE & HEPt PARFY Bt & SYN FRagier JsOévanqﬂﬁms hose

processes ar gof@s&s iohestutda @@dh @bmpk@hiai 4 beaﬁlh@Wynﬁﬂﬂn)émBéoﬁd CRBPF, k@rhlslgmg he
Bl end [00101In t he preferred enbodi nen afir IS prepar in a
first reactofCdief RPDEREORAUBDINERC proap Ip%léijln ut?éctBrPcﬁo 18R & tROPY ISy nfl. rst

and second peJIWRl SnBhRcésyiRl G bylymer blend solution to produce an elastomeric polymer



ol ef i n-based polyners, and in sone enbodi nents each is a propylene-based
honmopol ynmer or 30 copol yner. As used herein, the term' copolyner is
intended to nean a material which is prepared by copolyner|2|ng | eas

two different WOMBASE types, including conononers derifdSEH HVE’oleflns
and dienes. One or nore other different conmononer types may al so be

i ncluded in the copolyner such that the copol yner definition includes

conpri o1 no. f GUP By B A} PSRy ROTBhBET Y RBL s TR (e MGG Cor
‘conononer " adrisseiiorh @fo@ylﬂnmd fioef @rwitiotot3n evt%nm Osnmﬂhvwsﬁ(dn tethylfe@er andtolhe C,-

pol ymer, i.e. chem cal cor &he
polynerlzatlonmdﬁhcc‘foganqg §%0$%ﬁégﬂmlcmP% n%noner AL 9§ ?Hﬁ %%8§§ﬁ°m

i ncor por at ed progydent hved }ﬁohymw’ o tall8 ovttiefirets rdenlvetddxdmemeylnnea&ldaar a C4-Cyy alpha-

51 monomed- der {ed i o, DAL er S0l TONGRRES,.a1 ¢ dlaghss sy Derein,, lagluding
propyl ene monofrer S ant e?h[? N rononer f@diff?n S6he e HehE T O the
enbodi nent s d@ﬂ@wm@eﬁnhemelmn(mhelﬁmngknamdm&eaﬂndﬁwmnpﬁlWﬁ@msd@ﬂemeach a
copol ynmer of pr and e L NMONORELS. NONEs

| i near or br arﬁclﬁe%p Q%Gtween 91?) ?mrdeme% QMt fent's, mr}%pomt eétgﬁoﬁ%%%rczdlwn

i ncl ude et hylstns @BO(M-s(r‘ﬁlﬁ ofide$ éfn A8Q psi r(&44ad4Pag(abld‘etcmonedl bym steds stenin tebt
1-butene, 1-p octe h oners
may i ncl ude 4a%90r 1H§ qS'LF AR zfnSédn %dVCI{l{hCrh%iX rgurhq jfcc%xc&:qgt §C§ rﬁl@)g ?Esscth)an Q)

3,5, 5-trimet hyindb- ahe:»kceatted stdrageotedil vy tcs\toﬂtethewbmdthmm@;hmche o podpaterscE an

i ncl ude styr 1 e 1 first and second pol yners
are each a an%ﬁmlgﬁ §%£q§§8§§am%ﬂﬁgxgﬁg£%P%£ gﬁe (and nmay conprise ot her
COMDNONEr s aiﬂﬂé&ﬂﬂliﬂ&ﬂﬂﬂ@ﬁﬂﬂFéTHﬁFhSUREst and second polyners nay be the
same or diff C I LS
derived f romﬁgﬂ? yl e gepﬁﬁo%l%% g?bagmgf aqu }% ltj}r‘]\% gt{Psett ec?l?\?ec}é?t?%m sBries

et hyl ene. In (ﬁ@vﬁ&m@rﬁi@db piepred ustdge«alfwssatdlpeleym% may conprise from5 w%to

40 wt % et hyl gqer gﬁrﬂﬂ/ﬁgsg%’#:@gl@bgfﬁ vk idQ 35 W % et hyl ene-deri ved
units, or fr 610 20 6 ?ﬁ%fene—&%rlved units. In the sane or
ot her enbodi MBMs, (The eabebimehtpddsymted hpmip acodipcied ¢o pelpreh pol Padr dleh@s ad%

et hyl ene-deri n 3 vt %0 ¢ % In
one embodi nerl %ﬁQ?H,Eﬁ%h&gggﬁkgﬁ%sp@%J 3 béawaé%g%%Xk?ﬁgﬁgﬁ{§¥8QNPQh&&k has a
great er et hylbémds efonfiehrropicnn-beded pglemh@rrpm Wprpelfrst rpegior exfémpﬂleemdtpn&)yfepcr-st

pol ymer may GQuRr glp 2 W4, o} Sg@}j 1 t 1 15

wt % or at |§5%?ﬂ§§ N ﬁ?hﬁ%gg eth g%goderl J%??%ﬁi‘gnﬁ?ﬁewggg%%ga

pol ymer . 000 113]>110n~domélctoa¢abﬁm e/herm@nam@lrt@ sintilay bicpds nrépared dg @ vthefsokactasr andmy
compr i se | Ol ALRLYHofy HecRhbh] CclaBUBR Eﬁa% oS SEORG Q! NERE 0@ e 3
random copol yner o hyl ene and propyle i RCPs and their typical
properties arheleWehfwekmem nqitinghgoipfs t tharEgieyist éﬁeydﬁmﬁﬁar?@/m @allhply ded st e

from2 to 8 wibGAMONBidindfan ihRY et m)e@ct%%@% FRICHER ovol finff R "
nmore enbodi nents, fhe conononer 1s ethylene. 14] Optional Iy, the

first and Se Al persprrsr 3 hmgyeprs@endﬁmr@@és%ﬁétw m@ﬁuetl@ é‘ﬁb@talylshéysteé}bm
"diene” ig d%&%ﬂﬁﬁm@ﬁy&wh%@&@ﬁé&ﬁ&ﬂIEQQEQQQ@n%QBR has two unsaturation
sites, i.e., a conmpound having two doubl e bonds connecting carbon atons.
Dependl ng on Pelygcdpmegising tha@iod) 1/ 102946PCT/ US2011/ 022754 the term "di ene”
in this pat erp(;mmef efstherRadid &x%o@ihieﬂeﬁ fﬁstq)'o SRR (ORARRYA RN fQEt b Rtor and a

pol ynmeri zation, e.qg., fornlng part of the g‘ yneri zation nmedium or a diene
nmonomer aft ePeCB@fl przaenaed Ihasseeaduercioal doe fet and egordopodgnas dicdriacatpnomer
unit or a di gRenBedl YOImERI dnliin PR BHYHL CRSSs $ HobASbal@motRBollRetdre

enbodi ments described herein include, but are not
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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5limted to, butadiene, pent adi ene, hcxadienc (e.g., 1, 4-hexadi ene),
hcpt adi ene (e.g. 1 6- heptadi ene), octadiene (e.g., 1,7-octadiene),

nonadi ene (e. g} 8- nonadi ene), dccadi ene (e.qg., 1,9-decadien§),
undecadi ene ( 060““I”fb undecadi ene), dodecadi ene (e.g. PCH/UBIYBREYadi ene),
tridecadiene (e.g., 1,12-tridecadiene), tetradecadi ene (e.g.,
1,13-tetradecadiene), pent adecadi ene, hexadecadi ene, heptadecadi ene,

oct adecadi ene, qadeeadiene i cosadi e 10 henei cosadi ene, .docosadi enc,
Uri cosadi enc, “YRPY ABTS SATEREE PHEAE RBBSUGTEH EomHEREE BERa| Bp e “moromer or
helot gcosgdl en‘&prﬁ@ﬁdm’OSﬁﬁHeiﬁmermlnl’h(aﬂaﬁastadh@ﬂ@norﬁd’rIu@éldotﬂtfaﬂih&iéq?lygdgd ./e the

pol ybut adi enes hav a nol ecu ess t han

Exanpl es of s‘t‘“rr%f‘ldﬁhl‘:gcélhaﬂ ﬁ°%6%3 “btwglﬁgwe%mmﬁ“ﬁ%mb%&n adecap geso Ir"ffg‘i t1."«;"]?? to,
1, 4- hexadi enemaithel ,afte0@t iadi REE incb¥parpldesoothe DfoameRessc h’eatrfbda@yﬁ‘dréxﬁ Adi£enes
incIude, but are not 1, 4- hexadi ene, i et hyl-1, 6-

| s oct adi ene, g‘ﬂ%‘)‘%m]?d%‘l"ﬁt‘t‘hﬁrl [lefgr%‘c?‘aéq”é’ﬁ“eamI%‘(“éhsﬁ‘fde}é“%? ‘§f1 e PYOPHG™e
alicyclic dieﬁe&nmmmhudmymbuhmahennot linited to, 1,4-cyclohexadiene,

1, 5-cycl ooct and 1, 7-cycl ododecadj ene. Exanpl of multi

N et or LM 1B g R R e T rt e Bere B Tt Bffonds,

t et rahydr oi ndenencrnardeidadl @nelymafebhwréﬁlernawldraienderme),re cdoayednipent aigh ene;
bicyclo(2.2.1 he ta-2, 5- X ke aIk gene ?quoalken | -,
and cyl coal ky oir118 Crs E}dy 8?5%&8?1@1’ n%lcd.l CPﬁ%ﬂCI’P@ mOé diments, lificar comononters

5- et hyl eme- Znaoinblodeatylerte-@td)yd | del‘bﬁng-xﬁtﬂ)ﬁcbrchMInet, litBited o 1- butene, 1-pentene,
propenyl- 2- nor bor nene, 5-iso opylldene 2- nor bor nene,

5- (4- cycl opent &1 Jpctses Best Eré?féne 5BiEyded RO ey And pcrbraERel -pepric,
5-vi nyl - 2- norhgempel cnl%}s@rrmdes 5cstm§ﬁé%pah@eﬂa/| smbaté tolJtrﬁ'(ge alnkAgRnisNelude,
but are not limted % V|ny cyclohexene | y! cycl ohexene,
V|nyIcycloocﬂ@ﬁ@nmﬁ“@WhW?é@%ﬁ%ﬁ@xene al |yl cyclodecene

vi nyl cycl ododes@ne, 1aR6me RbéBheAEUEd ALPARE adbRNSolyrhs sRNBCEARQHIPRAL 5¢ Of
t he enmbodi nents descri bed herein, the diene is selected from

5- et hyl i d&ne-PRNEPHARh ERYCReRRE) may camprse AHice SRMOmOMeEY 4ty dhe For crgiiofsne
(MB); 1, 6- 0QTr?th(@&%@ncﬁrog@x{eli’syﬂlaylbﬁh@@ﬁﬁ@k @@i%rcmg arft by d¥Bt ée BoiaGhagd.ene;

1, 3- cycl opent adi ene; cl ohexadi ene; viny norbonene VNB) ; .
ped from

di cycl opent ad? éﬁémz/m)deﬂéwdﬁ%mmm ares ﬁ‘f)ne% &b, 10149 Wi ugifs

embodi ment s, cilyendi @GS erENRBimE| Q@inrlt\/mm&n&y%mmceefrdhesn@m 80 wi%
included, the first and second pol yrers % nprise the sanme or different

amounts of diCENENgrdFVGE 4nifinpi lGom BVt &S 3W§ﬁﬁ§“wﬁh@“%Pngmdﬁd“%e€ond

pol yners gac ho@@%mﬁmefdﬁmdn@ﬁ Mlttl%) dare Br Wi éﬂﬁtﬂﬂ@reﬂ@rthé/%owdlﬁner |n’fhy
further enbodi nents, the first pol ég r conprises fromO0.5 w%to 5.0 wt%
di ene- der|vedmntCfUTi?T@ééﬁé%@ﬁyﬁ GTip@??¢5%“MﬁTﬁ%m3dWV?F8hWT“Gm%F%BtO

3.0 w % di enge@diudigd 1HBhd Snboliindahér tBadboaimddisfaterieat et adi BPbEmct AR
second pol yner conprlges fromO0.1 wt%to 1.0 wm % di ene- dg{lved nits.

[0016] The i Pt 3REITERe SN pYIYTehs Srraps RAVESG i GATP SR 5% nebImse diyr

wei ght (Mw) @&mﬁm@&@le@@@ glopndrat Qhastl BSS, ar AUaar saver, age: R e W myei ght
(M) of 3, 000,000 g ie or. 5 less, ﬁ‘z aver age mol ecul ar wei ght (Mez) of
10, 000, 008 gFHBIcRe-TVPLWUS thin fheseepnd pRlRST of 095 or greater measured at
the wei ghlt a\ytﬁnalgehumg@acw ﬂlbleV\&th)Hﬁnc(lM@mdﬁ% théneccg@i gcﬂﬁﬁeﬂh&hﬁgoﬂgﬁr@& agtdrc

pol ypropyl ene as t ich can be deternine

Dot ot | on CRPBRE g R Pasty hiatand R e e b ey R ng
convent i onal aﬁD@mmytehb ardpPY f erentdndl thélefty[ﬁﬁillpt@pel’tlb@@)(e dediertodh (hWDRle)ardr a
Low Angl e La Scat.t r|n 10det ector. Lower nts_of the
mol ecul ar we L[argﬂchsa@pl Ly 088‘8 ’%?bA{‘_‘aP e iﬂ %ﬁoﬁﬂlmmei—h ?jhfécfm g%n’é?nst ¥%such
as Mwv andzol\/tpmﬂcnemabtlalomed nugt Bgbdathentd, 6@ RCJP ddrmoh@n®@1is stpn@eenbodi ments, the
first and secon he sa 0 di fferent and eact have an
W of 5000 1018 BoBYBBHT Mt A5 AR SIS BR08H P54 BEOCOBEE B oan My
of 20, 000 t oThORMOMecnetlis dufinddrasof hydfheDBOn tamnpbQY (h@t(has VW(erlr&dtMMbeSmteb i e

15det erm ned as descri bed here 018]1n one or ts,

frrst and set STANEOT HErS Ry HAVE PEN Ehihe GrooRHorBr GHPTNRE A SHEH have
an Wvn of 2,500 to 2,500,000 g/nole, or an Mh of 5,000 to 500,000, or an Mh
of 10,000 to 250,000, or an M of 25,0004-0 200,000, where M is determ ned
as described herein. 20[ 00191l n one or nore enbodinments, the first and
second polynmers have the sane or different Mz, 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 Mz is determ ned
as described herein. [0020] The nDIecuIar wei ght distribution (MAD =
(Mw/WMn)), sonetines referred to as a "pol ydispersity index" (PD), of the
flrst and second polyners may be t he sane or d|fferent and may be fron11 5
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1002111 n one or nore enbodinents the first and second polyners may have a
g' index value of 0.95 or greater, or at |least 0.97, or at |east 0.99,
wherein g is measured at the Mv of WD 2011/ 102946PCT/ US2011/ 022754 t he
pol ymer usi ngWOREL{IPY# nsic viscosity of isotactic pol yditdgPPEHE2EY t he
basel i ne. For use herein, the g' index is defined as: g - rib 171 where rib
is the intrinsic viscosity of the polymer and tit is the intrinsic

vi scosity of Ilnear yner. of the same vjscosity-averaged nol ecul ar

|
wei ght (M as f HEMhotiy Qr in-this pajegh/ refges Jbigadly de a8 uFIER URPYBY PY (9 near

pol ymers and siandrHalia, 0Bt &irfed 1A of iR BaMRrikABh METRA, 088 dlhemeRgndisae f or
the g' index asuremeG~é 'F[OO ]I n_one or npre enbodi ments th f| rst._and

second pol ynmeosyHEvaeR Jpgelgred to aypdieas BRporgE HBI PA dighs-¢HvVRhYIBe
1(‘) r 8 91 0/ 8&;8 al C]E‘S&pr&r}odlgr?ebg{llﬁdﬂﬁ foﬂﬁbeflﬁ @R hb8BNPAE ABscHBedtheRh HOluBL, B0Barc @bt from
g/c t o

9 glc tenperature a asured per .the ASTM D1505
test nethod. [B&I3Pr AUafe @Ce%ﬂﬁcﬁ%ﬁ"t%: ?’f%gx"fdfcp‘s)t hepfedigscGtd b®1 yner
can Ihave 8 rzra{eptaglh@am crcaau@n&M‘gR 1 ﬂ@claﬁiiéﬁg),yi@iagﬂaﬁe (Eem 1%_?_%%@ %ig&aﬂ[ené e, or
equal to O. m n_as sur ccording t e est
met hod. The I\)lgiéQg{%?F digtee ‘\ﬂf*?"%‘?‘ gsgcléﬁlﬁig?féﬁ%?ffgrc&’gi‘ﬁdlﬁ% ‘e 1t1Hé£°§%tﬁ@‘

]gi ffer en]t | rm&@azﬁc;]r&nb@@g ment 2 tritddedide iR (%ﬁi&ckfgen\élel ght, @, 133@1@)160@316&3)9
irst pol ymer_or 1t r or goth i1s fr mn to. 2000
10 e Y o e B R B ettt e st e e e
first p0| ymeI‘hchﬁ&sﬁhch:EbdaEadfcrnQrml1@0@(11@101@ctﬁb@adl&cl@ﬁltg/ogaﬁlcﬁb nhcwabffdlidﬂm 2
g/10 mn to or from e same or

t
ARG A e s AL s eSO 83
g/ 10 min, or rhdgla@mal tveigh6OOw gdflieksnhan, 1000 g/fm’otbWESarﬁ;ﬂesM@@m'Mt]cﬁmmaEychE aRAk] The

o o R T e BB RIS ey e 2 2°C

or | ess than a6lic afienke sslddbabut3e ndthEmiviab e \s-niétedasi- lﬁeytadzénct Bg-diinets - gkd

ormod moet T RATRY il o BT geudish GE SR aT YBRe Dbt RiteT R Rdear of

fusion (Hf) det mmomendmaa‘,qmrldai g ldhoxddieae, DS‘chmtcmCtediurree atke $ Frdybledodeaddene.

which is gre erth to.0.5 u . gra i), and.is |less
t han or equaIaEtXflmp 500 ﬁlﬁ{wmg ? QSRR o g”é i g9189375&3%‘,&%?’reln8t§§m‘?6ﬁ§?1 or
equal to 70 Jdtghydnmndieas,s t hanmbwnadegetal tIGetBﬂte&ﬁlg/,drodlfdcdlﬁess tdiwgtlopmtadgual to

50 J/g. The fll’ Lo r. second yIer bot heat of
30f usi on t hat 1er(§l gg{gra%ﬁdlem rangﬁgﬁg 3 nﬁ( h%}w' %Cloaﬂ?}é)ét épgtc%ﬁ%d inIdeél(iual

to 5 J/g.20ln nanrbotnhms Endhatingreng., I Imethwcncst nqnd:brylcrer iacthﬁeicnnmnqnbbrywrer or

?gt gSrr?ygha\é rqpcn 12 fO%l)}:)gnel{l%sj E/éboalf)ayhdem;\!?}l%r%)r%/elf.:ég @-cggo ?e%?l%yno oZnSCfllel g
embodi nent s, Stdyelolpmb/lydmaf -8- namdmmméli-vmyisZ-mabnrb@lcb hdixamples iof exgfclbaikdngl-ns  of
both their mﬁub htug:dpa és mglugg ik g not hmléeg QO CtyEloEexte é.tall ewg[%'ext’e'ﬁe” ced

by the presence o ONMBr's or steric rreg’u
formati on of vowiestledclent, es4 biypylcheolpadngmenliyd haaycisdectrrt, onaybpycloddecen§ and

enbodi neni.s, fi o )r |y hot h
anges. from SsidioRbudt o] Syl o AS SESIRC,PALIEL BLfORY,
or 6.0 J/ g, drnd.iQsdéagd frmaﬁeuhplpéne -Rinmibprnefie BONB) d,4- hﬂXdG@CJISQnetbylem:OZ J/ g,

or 50 J/g, r%gmgdegh\NByq)é‘]o{%gdleQ 7r§et .9 4 }%gm(ﬁ%?le %885‘%@1 1,6- 0% ade & H rst

and second po?yme rs e or “differ he’ crys a?li’nlty
of the first thd)est@@@md1ﬁ@lyylprlmxsdanvmtﬂswﬂmnfmmwgﬁectlcwctwpmerdme (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 sccond polymers cach comprisc from 0.05 wt% to 6 wt% dicne-derived units. In

further embodiments, the first polymer comprises from 0.5 wt% to 5.0 wt% diene-derived
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10 of percentage of crystallinity (i.e., %crystallinity). In one or nore
enbodi nents, the first polynmer and second pol yners have the sane or
different crystallinity, and the %crystallinity of one or both of the

pol ymers may B@ XHIR¢ 5% to 40% or from1%to 30% or BHHABRRHWRE4250
where %crystallinity is determned according to the DSC procedure

descri bed bel ow. For reference purposes, the thernmal energy for the highest

order of polypropylene is 1l5estimated at. 189 J/g (i.e., 100%crystallinity
is equal to 2‘8@3’\]/’@)%0“”[ d2 ¥ °nt°ag§i f"%né‘?‘lﬁ" eHyd Pé‘\tfel Tosthe pe a%l f“ﬁgﬂeﬂ}f t he
first and secansddpenyNBE ScchByponawe cansistghk@n b 0ag wrebthngiidne ABSYHiuams. Or

show a first hroad [tin ransitjion and a narrower second neltjn
transition at Bﬂf@ heﬁ?éjﬁﬁgili\ieﬁ?ﬂé*é’.o YESF P goseyciRRgsRe 1 sl REIInED) ¢ he
hi ghEst terrﬁeafatamo,eomgaimei% éﬁ@?&hﬂg&%ﬁierﬁé&ﬂnd@uhf ﬁ@ig@tﬁi\/ﬂl@ opzf,oa({molcg@wa&][. ﬁ
"peak" in this context is efined as C in the general. slope of the
DSC curve {he5t™# F'SW@%H%“‘%W&&W&Q\%P 8?“*&@&8%8}&01[‘] ‘?}gcsg’oan ééa?ﬁ%&‘oo%sm ng
a maxi mum wi tdrotttat@ Bdakdred btht heidhasedrigemybail® et PBG) arrve poismpd @iideed so

that an endotherm c reaction wuld be sho [ th osi tive peak. [0028] The
st and secOntrobaPYREPLTiny TabEe e b aha by At Pt BRGHINHaPE FhG BT and.
in sonme enbodih®mitdrapan GRT). badibcudl wiehp@tsfrhdyHe naachraeeRtopahnysml Spaastha

Than 1006, or* {E8s"PRER 66t Tetee Ton A Blowdall o8 Bt SGreialtafhan or

equal to 7bC, deattof r 0aw@Soh@tB8OGhHe @roldct@myREaE, t@ch 78 Gin,0dre bb@imeB0Ent ORGSC.

In these or her enbodi ment th | ti.n oi nt _of the second polyner is
gr eat er thanO[%lﬁ °T RO g albmwtgl?fwﬁr’gar?‘i’brt%?e%ﬁ&n%r?gﬁl', and may be greater
t han 105C, or[0@7¢at én ohdhran mblO&nboaimegrse ateefirst dnadnsedahd Goly3@fORR|tRhase or

transitions e sur ed heat i 00] | h anple. fro solid
state and rre},}ﬁf,rfer?nésp%catnlg\?%‘ﬁyavﬁg'i’ hg\gﬁggﬂo(ﬁ_ eg’édrag)g{)gmﬁ?a iagrﬁ‘(?g])lé’g(ﬁ)dm

mel ting tenper@H@ of kn ) Mwea200eImenios,0nere aa dvid we 58,40 409,080, Twhdra Baw snent
MDSC 2920 or Q1000 dTazgedrgoC}ib%: and data anal yzed using the standard anal ysis
sof tware provided by tRe " Vendor s WO 2011/ 102946PCT/ US2011/ 022754

Typi cal |y, 3[0@8L0 nyowforpairycretodinastspihacied andseamdablymenumypane dndarhcoaded
into the instrunent at roomtenperature...Jhe e \as cool t it her
130C or - 7ocPE ARk ST TT 8T Mot Srod MhasIR PR 670 BB ohr 8

eval uat e t he 5§0.88% ot rrarign tof d0,08hd A¥],A00Ngr e vanoDLS.800r tot 206,088 - wieee Mred

pol yners. Th%gteltnrﬁe dsaz%rgglcqbe serepnel d at 210C for 5 mn to 5 destroy its

t hermal history. yétaﬁ ['7Zati6h behavi or was eval uat ed by cooling the
sanpl e from t#Ehel in boc suloantmi@edimcheniherfatiume satond pobtyolersnighve alfcesapfe or

10C/ min. The ¢ Jat. the | tiire for 10 m.n 1y
equilibrate idﬁﬁﬁ%%}é\?&dpﬁg% gf“ée an Zé’éﬁp\fg{)/(gggﬁé édggf/%@%toé.an&%8%1%0’@@5& ng
data were nmedddp.ed, by ahéde 0ngP,400its 7A8DQ0, or ysvVid ¢fi DOAOG &PIGe00aL WiAGE Glarisn.

The second h i A provi ded phase behavior information for
samples 10 ?fgt%/ﬁsnpgﬁdlq'??%a}l%ﬁ}é%ncontroI | ed thermal history. The endothermc
mel ting tran$®®Pbn [Thé mlecdmdvesghe dintdbuint(MVaRd (BedMingr swinctioeyisfeatkd fozati on
transition we : n ‘ nsi ti , & Ires. The
e ing Comper ot i Pesf Bl RFB0GRhe By HARRLY bORn A BaRn SIRRL SIS,

mel t, unl essawt hiey b dom hdite d0.edn s¢or cpbddmentsthdiNPiDagl thy fimulppiypleeopthaks,

t he hi gher j I . nked., s tdyansktior )
temper at ur e il Lo ER & bEERGL AR uif® TR ERF L S o0t AR S AR b R oy
capaci ty chafigg of ASpyr lits ohaf f Ingfne pt motegtdbdimantsghq Midpothahiyepdhenaneethe

equi librium Li.gui . i.]Ebrd | Lat o whigh ot . hal the
sanpl e was d(Lade?I't[Hr& fl)lyngeésg%dé&as? ‘guéé?éfﬁ%%ngq%gs%trgé?%m%!r@’ B@g%% g\gkg %‘Fne
the Hf, whi chiveiasn @He8) MaBROMOLIEALE| il e68 e (98 Hx eed o7 (1d) YWAGRIOMOREQURES, 8. 7
kJ/ mol - and 4,49y4kdsplgoyer e taken as the equilibriumheats of fusion for the
100% crystal I'i ne polypropyl ene (single crystal 20 measurenents from B.
Winder | i ch, T&Hmal Inamaloy siose crppoditeanise thPrisy gnd Meandvipriknerd 990 havys.a A1i8lkx The
percent prop VR : Ie.GE [ i n@.the f.oll.ow [ a:

B opyl cne. oryerario A g e PR R PR 7 Mg L e AN
(J/mol] * 100% [ 0030] The first and/or second polyners may further have a
triad tacticity of three propylene units,6-as neasured by 13C N1VIR, of 75%
or greater, 80%or greater, 82%or 25 greater, 85%or greater, or 90% or
greater. In some enbodi ments, the triad tacticity of the first polyner, the
second polynmer, or both ranges from50 to 99% or from60 to 99% or from
75 to 99% or from80 to 99% or from60 to 97% Triad tacticity is

determ ned by the nmethods described in U S. Patent Application Publication
No. 2004/ 0236042.



Preparation of the Polynmer Blend 30100311Particles nmade from pol yners of
the type described herein are generally soft to the touch and nmay be tacky.
Wil e these properties are desirable for nmany end-use applications, the

pol yners may PPS8EALYE orage and handl i ng probl ens. For'%%ﬁﬁﬁﬂé“nﬁ%lyner
particles, commonly referred to in the industry as pellets, nmade fromthese
pol ynmers have a tendency to WO 2011/102946PCT/ US2011/ 022754 agglonerate
(or exhibit bﬁStHICted flgm% artlcularlé afteq | ong-ter reho

storage at anfBf 8AYTESHTENT BFEEC VEredy of KBGO BEPY BPS ‘&’%fﬁ‘é‘% OF H5%
effort to reduesen,tiic £lnded Rabfncl bow or aggl oneration issues. The use of such
dust is undesirable, however, because it may present issues such as

i ncreased gel formation in polynmer filng;:ﬁﬂacceptability in food 5
contact applications, or health and houseke@epi ng hazards due to increased
dust in the air and on surfaces in plant environnents. [0032]It has been

di scovered that a neratlon 0 ellets.results.from.deformation
of “the. pol yrerpol s dl Has R sCriF b ZH PR 1Ay o IR YRPTELY kg
the first fevponois sf @E sansschlylaOWe @ nl QUUEHEiOR (Mf)ef\smlﬂ: R8lncet §.= KM% K
Specifically, upon production, 10 polyner pellets generally have shapes
that are sphet'calare Eppsurrdr vadugs, foall@karmqbémrwn%tbh@& d dp h&dned nonpice ftehe
out er surfacqng&nkmgsg@bh@gédﬁﬂgxgyqﬂﬁgngguggggsed to flat surfaces.

General ly, h¥ lets are free-f omnqg as the curved surfaces of the
pel | ets have A3 maﬂﬂ eleffrﬂra%qre gbgdgpatsa g firth ard sronddofymes) yayguse the s81 &t her .

However, it hag.Ogamdl seavenednd Bah o3deEm s olal dofl bCHEm baRCes’ th o
curved peIIet surfaces nmay beconme flattened 15 during storage as a result

of the peld et& Ty ¥EInhg 8&@&%&10 TR AN OMHRIM CEWFBRI R e hPE sy AYUTYL -
cont ai ners W ishs giigiifodcant vertical dinmensions. Wien this flattening of
the surfaces of the polyner pellets occurs, contact area increases

signi ficant!|y? 2|3bdué’i‘ A ‘ffHEOYaBF‘P‘i’"c‘VGIBT thenfirstywd jserond pelymeiesn pavesy mglé fgwst

each other, lgading, a6 %g%&gmr@t23W)%&edE&$ﬁdml drteqthi frb Qw gfm trrhx?a@%feﬁdu@cldes in
subsequent processi ste he resi stance. of

flattoni ng oFoTrenGrhasSEvi R TFEIAL bt o heMidk o b iz LA golymers

crystal l'i pi t Yaobe &B@m&ocirwmmandwﬂﬁ%nm%%m rtm m (QM6 llfga@lgﬂqt dagmoe@pﬂg
ot her characterjsti t he hardness of the Ceneral |y

has been det &¥niielp ?Y”i“?i OHHE SEFARE P REE OF ‘?%‘étb faorfsﬁérgél%mmaﬁ%?ﬁe%§/19A3¢m12240)
of at |east 3RnPr gNd deswrshb glid m{mt m@nfeec@%@lehehmd@ﬂ@vpdlﬁn&gﬁl RIFRtE. I n
anot her enboglnqg ﬁ Shore A Hardness of at |east 55 25 %rOV|des pell ets
with a reducéd™bngehey iod08gdL sreratiem 4 #Ihmimp vRsr dapouieEn & Thmansr e A
Harflness of ' °atg(1lbefa§t1|n|6@e PR slmf& dﬁ@ohlﬁfcﬁts}/’bhé i’tc@ldr@%&el dastaammnl @fyfrdnoos

aggl oner at e. ile pellet ny |ow cryst ini.ty polyners may
achi eve tflis* ¥2W8ﬁ“§ﬁ“ﬁé?§ﬁg§ #8@1%%5%@-ﬂ#8&%8#16ﬁ8 Jpn?ﬁ%ty t ake days
before this Ieeaj Fﬁhfﬁﬁ?@ﬁﬂ& :l,eSor?ltlioa}l'rﬁl@ﬂnﬁ{ﬁ hﬁfl:ea pedohet gls&)@ﬁ/ﬁtl\ﬂi (128 @I oW y
over tine, icularly. for pr ene- bas rs rs

wher e crystgﬁ?%géfﬂ%ﬁﬂ%ﬁﬁgﬁﬁggﬁggg 1g%iggl%$§mgﬂa€ﬁﬁ%f 8ﬁ§ dglﬁﬁsed
pol ymer s andtiaepo] ot @Bk shan The ThE PloesSesscolas of iHeatsthed edcondpagtkr! hiey baie of
crystallization of he pol ymer pellets to provide a hardness, in a short

period of ti M " BFoduction, which enables the pellets to flow freely,
even aftes Igmgﬂstonage(ﬁemhﬂdsmomﬂMwﬁO&ﬂf&ﬂ&ﬂﬁﬁ&@%&&ﬁﬂ@%&hﬁﬁﬁ&ﬁ&nﬂ@ﬁ§4lIn

certai n enbodi me t f th cesse escri,bed herein, rst
e Fe D o ol TR By e B Dt RS e e b et
when processeq¥mmiﬂmpei&@hhﬁ@ﬁmhukmp&@nmﬁ@ggmedals$amﬁoﬂ&wﬁmy$0a@1mﬂa$lon

sufficient t Har dnes or
ot 1 bast 55, hafootduiSads TR0TaR ' aged o A gt Bk it VBB e
period of t i tmn ()n cqeal to\ﬁi)ﬂ/gl WhdOrstpaiypb@ sr Etfcbr&fpd Yhhdr loabotkrmay m@@h@fc athas of
pell ets, m_nut es) ,

0
s comparta Tsopel &t eiohibaatiebln [hE FrR bt bl it
100351FurthemnMMUmmeaﬁlﬁgtpMﬁnmﬁhmuﬂgip@ymeﬁﬁ&nmengmebe}ﬁchyﬁﬂsﬁbhﬂmd al so
serves to
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prevent flattening of the polynmer pellets under storage conditions. In
certain enbodinents of 10 the processes and bl ends descri bed herein, a
first polyner is blended with a second polyner to produce a pol ymer bl end
that has a neMUAAY/W8Mperature greater than 100C, or gr dATEIS4IKER#10C, or
greater than 115C, or greater than 120C. In the sanme or other enbodi nents,
the nelting tenperature of the polyner bIend is between 110C and 145C, or
bet ween 115C % g or en 1 gi %350 3[0036#5 poses of
this disclosu %to e E& el J%s" 8%t /By 3ab8vdn § ?/e'é‘ el e
considered a pdWds M&ﬁ@)lrr{pbﬂhdn)é PO by BRFactoydd i@ tdrhe ose&@mmrn@érw@som@%rm)

descri bed above, eneral | y be cansi dered high crystallinity poly
't has been ditdcBeVut: PF?Q?W%@“‘“aB@I“&‘?S’r@P%?FrWn SHESRCi %é“d‘?onﬁ@le'[*e?r Siide

fL omI | ow cr ysﬁriaigdrérnieg mdprlahderrareso@fﬁmoxber d’rﬁ#iﬂl@t@\dbyOﬂhc 9&;\1&1%{@&@?' pyonlaloeﬂfélrmg

t he oW Ccrysta Init (0] t at st on Ccr ta | |typo nmer
i ncor por ati ng° Wéwﬂén@ 5%"?%‘&“ mﬁrlrecrrfaawgcqrﬁgﬂ ygrwtby Iiarﬁetsgr mrﬂolPWy
pur polses OL tr!nmsadr scﬂgo&urser/g,@r blogrg 6f yelal drigu by, opolowgerol ainnr;rpémﬁla&r Iugf
propyl ene-derjve its ar por e oO
propyl ene der#’%@d%ﬂ?rt% 3?)9%90’)%553 (tbdfﬁp%rr%tf(ﬁ’g gqj/%tt ‘Z‘if th In
one or nore eﬁb@dbmenﬂﬁnﬁim&ﬁa:mab@dkﬁﬁﬁn&ndescr|bed herein, the hrgh
crystallinity y 037]1ln ce i n enbodi nents of the
processes andoﬁﬁinggﬁﬁé§6PpﬂﬁdOng$g' LidFWE ?ﬁC?% fﬂgﬁ“P%ﬁﬁjmtﬁmS
crystallimityofpotcyteic c&ﬁdys&tll&rﬁ?@fw, %Iog\h,taﬂfnﬁ)i aln| dnlalofr ynopO bbRIimaite it meded

bolyrrer 1 zat o dichaub S ro ki E ! R DR Fh R ap Gutarn e e BRI GHEr
be produced idfofe értogtoftiegotyaics hiy @ffidnuents tb rom) drienf l%ﬁi30"/&&€ﬁ6ﬂh 5% to
eactor wher &5 Sdrary Sl birePa-tieueinay eI Batdir RePuiEERE i gh
crystalIinitﬁbpob&nﬁﬁ:@meoeonmadh@dwlsmx@haﬁ the SlogHekti oldeobf thhppoegendis

polynmer is produ nd re ctor an presence of the first
ol yror .y sty ot Lifep 0P S @finel B Do g Bee.

2011/ 102946 Pcmrmszomammaé tl{r@@%]oBatyhaltriﬂxEy, therfBtt apdbegomt poamlexi rmey seecand
pol ymer may be ce ution ol atlon re t he
ol it ons ot kB oAl E e 8RB R VR e PR B p R B B
provi des an mﬁitmgettaeslbdneandnghgx ‘@fnpd%rhtereﬁl Fmtpramlessle&mndhmwmm&fdwrhlgi@bt

pol yneri zatiqn of the second copol yner pom?optlhgp8 ngi%ﬂgﬁsm?mFFfQVE§
pa

mperaturg is,consider. i
wi t hdrawn fr oM FHe" s B¥Ony - FEastor and ﬁrocesse 1o pol'yrmer

pel | ets, foi bele8ycdfas landhangeonwovgmnsial gopeodfhies DECniusdedticaaifibiveteesss tlsrlpﬂgturc)
](EIO::“S/'?nIt Io\?vng:’ ;‘15 Eng[?o'%&we Fogneéglve g?nrllrt%%aa Ql%xllt‘rl%glh\?glthglgtesbhlﬂ {ngtge ?&lso 1 teeV\thergef: VB%X‘

par al | el mnthwWhergeedndmmughnmnysm&hﬂwnwdWmoobwﬂﬁwnpmbdwoedMﬂmMIhe second
reactor. | e meri.zal roce

pol yners ar cl?gdr giﬂucg gﬁrsya%irbg IpO[E' MY Sl% o?tshevﬂa‘gﬁo éﬁrﬁ%n “Srfgrpongé‘%%h
react or, conurasmnmgnlscmilrm¢m~onse of botheof rtees pet tid/ eccpal porpners diny e ghedithet i

devi ce foﬂ bl [ odue ol ymer
conponents. cﬁaﬂgggb§E§ch{4ﬂ%ﬂé%gcgmg ﬁHrg(g&égega#&pcoé%gwggqﬁ#ﬂgn "and
processed i niwos fhah grvanalpabiiCebdsss tpelor eqw! tof M@ 0s frofi 256 fo HOAW Vens35°0r

ot her 11 i shegsact behes 107 acEerdaneRaul & fomueRlaNal n PLRRES oA RIEN!
and techni ques. S pdl yner n orrmati on
processes deserpndaredyrrmnegrmtmhmh@cr mlfieg oo of Hne fistt pplywtr, fuot miynlg dréweer than

el astoneric ner bl ends i nto Il et,s, such enbodi nents, the resulting
pellets are ?Q%g ?‘ymw%gwafPﬁgu?%%%wﬁgwdds$£d and exhi bit storage
stabilityo [(D29] l\/bP@sdearaitioedwdemasiuMdi wrisatofs abd)'cdmhsgthcesmplmﬂromahcarolhél
processes suitabl uctio f scribed herein,
el uding polyaer 28 Bl EbaRDa BoshR T e SN0 A5 ol ERE gy e
therein, ar e(Tfuc)umrtdsmmctrirsSzvcrApplhductad using RUb rlrtsacumorm NNOSC ZemlbrOQJZ@DIMIBzcand
gm?o df‘prrgl’l![ gabﬁenﬂrd l ] %g‘;&l#/rgcﬁ tgssm eég?bl %19;- §35§1§11 srs so ﬁar]e fprowdede{r‘gl}a%he xcnd81n d
pol ymers may be produced in high pressure solutron processes. Such
processes, including polynerization condigdions and suitable catalysts for
use therein, are described in 25nmore detail in U S. Application Publication
No. 2009/0163642. [0042] 1 n some enbodi ments of the enbodi ments descri bed
herein, polyner blends of the invention are produced by pol yneri zing
nmononers to produce a solution conprising a first polynmer in a first
reactor, polynerizing nononers to produce a solution conprising a second
polymer in a second reactor, conbining the first polynmer solution with the
second polyner 3050Iut|on to produce a polyner bIend solutron and



[ 0043] The catal yst systens used in the first and second reactors nmay be the
same or different. In one or nore enbodi ments of the enbodi nents descri bed
herein, the catal yst WD 2011/ 102946PCT/ US2011/ 022754 system used in the
first reactorWOF'Pieidifce the first polynmer is different RAGTHHE2EA al yst
systemused in the second reactor to produce the second pol yner. Catal yst
Systens Useful for Production of the First and Second Polymers [0044] The
first and secgnd nmers descri bed hereln are prepared using one.or nore

5 catal yst sySYRnsY ié GS &R RbPUYHCT Was plaged | pp %%W%Paﬁ&ﬁﬁg?@é‘z e heast
a transition ahlcnCATRM RehpcdluO TIRf@hFIEd al BoodSl 16 3Rk YIS PbeGui S thand an
activator. Cbntactln%%the transition netal conpound (catalyst precursor)

and the acti Vet 9 A Gﬁwﬁﬂ@ﬁﬂﬁps%ﬁedﬁﬂdmﬂtﬁe“6@@9ﬂﬁ?@%ﬁﬁ@@%mﬁe%@ﬂﬁﬁﬁﬁﬁ in
the pol ymerizahioh £La6tQLAQl pa éclﬁeqe@aﬁge S & A8 5 i 10
catal ytically active conponent tal yst | talyst system ghy gi ven
tranS|t|omnnﬁ%moyM@ﬂ@mmpbuwafofmﬁ@ﬂaﬁy&ﬂwpmenuwsowdgaﬂiyYermaﬂmbanmc
catayyti cal | Vet oS CBTRRIRM(FAPALIALL MoVl @UB-Ah Y HOLSple as
affording a wde array o catal e 5 f%e processes of the
enbodi nent s degbmnbew“hemewwumchtaby@tKs@éfemsmeﬁeuméwenbdeﬁendeddeseribed
herein conpri |.e e
acti vator | rougyor e arand I BTk LA TS b Sl S
conpri se nDreﬂﬁﬁmmnoﬁe3&x@ﬂsmﬁﬁmm¢Weﬁe$pmsﬂebnbemhdwvmrménﬁﬁmelﬁmﬁmmﬂwh one
or nore activator ity
Scavenger s Bachop Thes SR Bl AR e R e 2P SR (PR o

[ 0045] | n onecennd mplte archirodicrmencrysigilizetiva tendyoeh wentasalﬂeécfmcble@ o éeeditipn t he
catal yst systg ealikst&qpcfrﬂﬁrepr?@%élﬂgg %I%‘ﬁe fuFel Gefle ng&%ﬂéim%%% £t§re9%R“ Sé
a netall ocene conpound. In some enb nts, the tall ocene conpound is a
bri dged bi si ﬁ@ewpnwelalqn&eﬁ@emw ln@wt@b quwogerrrfer displesemenpiuliiple peaks, the
(I'ni)Y(In2) M’fgghey\,ﬂﬁftﬁ | ak %Hﬁgetlaﬂl?e @Ese el ' @ﬁLs §%§1’{0h tt%fe@'au% values were
unsubstituted indenyl groups bound & ridged Y, I's a bridging
group in hi Gﬁﬁlﬂﬁé)mmélp“@‘ﬁlreaﬁo\fh&chl the bqfleccmwﬁec?ﬂlaftgﬁée p)ebh%@eftltsrtgtall yitluewi t h
In2 is from J(st@:;pctﬁnmn;&ﬁ eﬁthﬁl%ﬁﬁn H’(ﬂf?d ﬁa eﬁﬁmpﬂidﬁ &stidGetaB atSv'VhlcﬁiMnMalf%f e Oup

3, 4, 5, or 6 transition net may be substituted or
unsubst i t ut edamplg Wap dewdsidied. n@r%w em@u Hs:tIP@QJtceae Byreoned tordetpgniae dhepldt ivihisknt s

the 25 5Ub5RM£H@Bh§ﬁ%6%m&ﬁ&@ﬁk%gg%é9@&%@£h£60Q@7EMﬂﬁh%BMﬁgdﬁ%ﬂ%mﬂﬂﬁﬂﬂe”
atom Cl- Cl10 alk c5 | ar or P- containing

yl
al kyl or arylas f@ewﬁlbalrlsn Ir?étseﬂfy fee%@rdwwésvseﬁm@ Hioproppleng (fitelsderystdut
are not | i tedstQuents! f‘rcﬁiﬁ ﬁem{&&hdhymrﬁﬁﬂ m&%@w AbAtRIcURdiNEE i, 899,

p. dInEthy|Sl|é|bIS (i ndenyl ) zirconiumd |net(g [ 0046] I n ‘ot her enbodlnents
t he metal | océh®d- dBrpYEIEPIRBYcIse 2lichy ¢ie geer 43¢ bynaeﬁyhc olpvipgfoantlacene havi ng
the general for € lcRALNYn]th 2 ) YRAIndWhEE &t T/ p0sh b1 AT780 [ARAT + ey, 2, 4-
substituted |ndgﬁ%@agf§ﬁ S bgu% tg'NIandlggléﬁ % Y, Y $s agbrld i ng
group in whi ¢#3 Phe A ‘ﬁiﬁésrt i/opsentsd ipAlYPRE dRY éﬁerfhe&ﬁavend dotth BEtGPgef Hreewi t h

In2 is from r&p?lcﬁc anel Tab%quJuF&CEy Coal RS QRPKYS &Sgr@até}f 861, oraé}gatévl B, arG oup
3, 4, 5, or transition metal. I'n' and In2 are substituted

2011/ 102946 PETEESIS 119725401 4% Heertgiodi qrinerpRpdansisy W;?It“%j’rtdﬁ’ﬁltéﬁﬁlthien t he

4 position bYrs% 8 b@i |tﬁ&@8&nd%{%h3@x€e‘i’&ﬂ HofHORh ¢ @ro 5)01&) @msarsﬁdnneo Qi‘gg% del5
aryl, C6-C25 al

| or P- contal nlzr}g Q or ar npl ary
met al | ocene &8 éd ”@?r?¢m§oﬁyﬁ@°Ph@Pmd@t°% Arigd faefteity i ‘%%HW@%byﬂw
(Ud| mﬁt Ihyl S:SIrrbé{h))@l bRty & - BhitdnB ApSlicatin HuBlidatiby Ny | Job£0yIebadeny Ozi r coni um
i met hy :
d|nethyIS|Iy£¥@¢@€¥¥#§¥#?¥ﬂ¥;§§mﬂ5 -di -tert-butyl phenyl)indenyl ) haf ni um

di met hyl ,3 Qabsoet hY&[ﬁi:llss’&éd%if%Zpdm{léwatﬂe Hpphdsbytcl Relen il e)geh&r@mm'oana) the
di rethyl, (u-dinmethylsilyl)bis(2- nethyl-4-naphthyljndenyl)hafni um

di et hyl, (uldFhrdjasts tgﬂkybmls hess hfyaefaesm eSiE %@EW’)‘X w&éﬁwmﬂiweam um
di et hyl, anehe(patydichehhy psidnybtdlabs 4nd- t{mmn@l prélﬂ&rﬁg:alrd@&za/d@w e myek E&Fﬁﬂ@i um

di rethyl . 10 004Z¥Alter atively, in one odlnentirof t
enbodi ment s IpEderid ieinghe 1??'1‘6’“??@%%9 IF%& eaﬁalymay R6Ta e8It o
one or nore of the fornmulas disclosed in U.S. Patent No. 7,601, 666. Such

net al | ocene conpounds include, but are not- limted to,

di met hyl silyl bis(2-(methyl)-5,5,8,8-tetranethyl-5, 6, 7, 8-tetrahydrobenz(f)in
denyl ) haf ni um

di et hyl , di phenyl silyl bi s(2-(methyl)-5,5,8,8-tetranethyl-5,6,7,8- 15

t et rahydr obenz(f)i ndenyl ) haf ni um di net hyl , di phenyl si |yl

bi s(5,5,8,8-tetranethyl-5,6,7, 8- tetrahydrobenz(D ndenyphaf ni um di net hyl ,

di phenyl silyl bis(2-(nethyl)-5,5,8,8-tetramethyl5, 6,7, 8-tetrahydrobenz(f)
|ndenyl)2|rconlun1d|chlor|de and cyclo propyI5|IyI bis(2-(nethy|)-

= o~ £~ 1 o, oA = N e e~ 4 s o o



20 of the catal yst systens used to produce the first and second pol yners
conprise a cationic conponent. In sone enbodi nents, the cationic conponent
has the fornul a [ORI R2ZWAH] , where A is nitrogen, RI and R2 are together a
-(CH2),, - groWP X UHeP¥ a is 3, 4, 5 or 6 and form togetMdtUSHl'i/THe
nitrogen atom a 4-, 5-, 6- or 7-nenbered non-aromatic ring to which, via
adj acent ring car bon atons, optionally one or nore aromatic or

heteroaronatlc sed, and R Cl, C2, C3, C4 or C5
al kyl, or [‘W} %S/ef 6|"’F@ﬁﬁlrﬁfﬁ {)(ild fﬁ(ﬁ’?@t RYT ‘ﬂ‘ilaﬁlé(rﬁ}%ﬁ[ Lﬂ“ﬁ}tﬁm Harghoyss storage: at

enbodi nment s ztrhleerﬁadmﬁnhﬁ%capmnmmmﬁl éthefcfdeitéwﬂnan[elﬁaAh& red\mecsl kl%lllﬁn'ﬂa&

ni trogen, n ‘ re identical a .are C-C y gr oups,
Cuch ae for elihp! ePreRBOn IR ioT SHP ety R P Gerer Becude i

tri et hyl anmonpregant ds,mawl eanm&rbmw@u RFmdlioal Mylyarmans) Mhadcd L4 ih fone or
nor e enbodi nent s tof t he enbgﬁ Q‘E Exde cribed herein,. the t|va ors of the
catal yst syst @HECLEBYTYSpr bt R FKERS Bidds SEbIdnHETS sty ik e an
ani oni ¢ conpodientfacef ¥rplank enviroffeergyYbodi nents, the ani onic conponent is a
non- coor di nat an| 0 having.the formul a 4) 4r ere R4 is an
aryl group orlj dubdt i htbéﬂ? g?‘““fve]ﬁ o, a%ﬁdomﬁ\moﬁo‘gﬁ;‘%%%@ S (%8981 fPB22754
whi ch t he Onaicﬁrrmﬁmj’ne)f siutly®ityinicd it dFiRg btd@pd dreldlanding GF tHe e BdId duing tiar frst
selectedfro roup. co, |st|n f aIk aryl, hal ggen at om

hal ogenated a \S\/'I Oug’ glsogﬁ?(vi’/‘fl%r ‘8?’0& helfﬁhéﬁe %"F“ﬁffﬁl > U ATCHEHPS, t he
substituemts mtmcpqrchmsl @g&ﬁ@ltyeldlvarswpcgﬂwp& Sphbrlqaﬁrcfyhhtm’chmaﬁsﬁdea,l’(yﬂ otgroups,

i ncl udi ng but I erf orona

5per f | uor obi p r?§llm %%S%T tﬁgt“hr 1 fﬁkg P:Cg%/eg oaﬁ%)ﬁu%{% a%lﬂi’pé) d 9 J@ﬁp"&f%@‘ﬁfs of

t he catal yst sﬁﬁly:stlsemm ﬂmqrei bxedlrdwﬁ*ceﬂmmﬁm@,r m e @ected vartfodes Qﬁffb@l}bﬁkﬂ:‘.‘[b hm»eone
or nore enbod rr%ia. contact S %nbOd{hu geg q a Q%I:[l%rn’ L eeeaC{ hvaé 11

be N, N-di et hyf'ani 157 umf & Alperi 1° uorof) %r’f’yi’)%(%rate NIV et A8 SR
iniumtetra( pchwemdrtMapm hgrta)rb@rctuaktmcbls Nrectuivied péilet samfabeslrmuyu;mcme flattened
totetraki ?( pedI{lIll S rxobl sarn L)o? -3 étl\l Ns-sx% ! a1n¥|ec?cﬂl “ meyrenltl isgol(;?’ >

bi s(trifl Uoroneth ?f%ehenyf’\%ﬁ or at B FEAPH ST OHCE SISt e u ShRenyl )
bor at e, containers with sxgmﬁcant chcal dlmenslons When this ﬂattemng of the surfaus of the

tri phenyl car erflu r onapht h tr| ar.beni.um

et Faki 2( por AT ABE DI EhaROPS Soh AR R Ry SR e R R P

bi s(trifluor @m@ChyﬂO)spcﬂvanwe)lﬁanmftrdeddiz&[tﬁ)@gglqmwooat ebtyisted ﬁwbéthne pasclbi inng
fromany co of tall ocene conpound, a cationic activator
conmponent, mg{gﬂ%ucgtﬂmcﬁbb%lgggﬂ vat or conponent nentioned in the preceding
par agr aph® shei3Bl be Teorsisdaccad atpsliseo Extpiningidf lity sutfescd 1@$cédcchertm aysndizzay be
used in accor cr r

pol yneri zati o%ag}% }V? tdmmg’ i tﬁé"g@gﬂ”{ﬁ rl&ﬁgno sb det?irlq m@g b§ n albuﬁlél | %nrllosngo(fthﬁfrvm

di fferent ac@har&it@%scscfaﬂ hfbéneus;@fdhwaﬁmﬁmellesar@cnwﬂ,@@maﬁ benelptermined, in one

met al | ocene( i 9

enbodi nent s )élls)%irulgg ﬁgdr %Il?olr?lé lg%ﬁrilm%%f dﬁvl azr{i:? 02%%(%%\‘%?6%3&% t?ﬁ%eﬁbawméf and
al um num al kyftdscedwrtdhmytto begilomgergo ulmchnbthert dndodiynentan Sb(brumﬁ'ad@sa of at {epitdal | y
bel i eved Lo Bl%vﬁi% péulegmrd'rgdu@é&&@acfa wtsgg%ué}ﬂerﬁp ﬁg@&%@oﬁﬂe&thes&mr al

formul a (12x S a cyclic c
Hardness of at least 60 provides pellets with a reduced tendency to agglomerate. While

pellets made from many low crystallinity polymers may achieve this level of hardness
following production, it may take days before this level of hardness is attained as the pellets
crystallize slowly over time, particularly for propylenc-based polymers and copolymers
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 enablcs the

pellets to flow freely, even after long storage periods.
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?5 0)"AIRx2, which is a linear conpound. Mst comonly, alunbxane is
believed to be a mxture of the cyclic and |inear conpounds. In the general
al unoxane forrmula, Rx is independently a Cl1-00 al kyl radical, for exanple,
met hyl, et hyl WOpPU@)A%# butyl, pentyl, isomers thereof, &8d/WCHEWRKE, and n
is an integer from1-50. In one or nore enbodinents, IVis nmethyl and nis
at least 4. Methyl alunoxane (MAO, as well as nodified MAO 30cont ai ni ng

sone hi gher roups to inmprove solubility, ethyl alunmxane,.iso-butyl
al um)xa%e, a?i?@ll eglli“k "T%IPee”ngvg‘I*Iﬁ’I‘tsfoc&Brt ‘?ﬁ&’cﬁﬁs%“c@?sggndﬁi%&qqgg‘g&erﬁ@r &j fiyst y
100531Fur t herpolgre iCiEtmiky siith 8 sdoalBolStbr tapl@udeqr pdigferiblent iR, RO PiodBBEIS
descri bed herejn may_.contain, in addition to the transition netal_conpound
and the acti VAPOPIHBGERTHEY b5V s TP BRI RETRUSSORS) B9 3751 A
addi ti onal acHirtasObSat(ledt a0t drvaAati@ksS)2, andl (astSBAVE AigRhiss .57 LorCa-1a6t by,ahar i S

a conpound_ca I f reacti wi.th the transition.netal co X, .such that
then heed 1 i RORASETGRTG Phahl gcor O S ARl A0 D8 e SRS BBy freq
Co- act i vat or swithi€ 30 deinakd) e xamnas 2@ndmadsuvt Matfinal Kythisites B 1O @bkhpdrad $0p8llets
enbodi nents of the 'nvg\nt i_pnb scayengers may be used to "clean" the
reaction of a‘IWJLIb ll%%]ﬁ C{EA PONYBEI U6t her wi se react with the catal yst and
deacti vat e i t[D03Bypi datthal inodemdiniy e nldOm@nerapdiatire ©O MROpAES e faltb saSes to

scavengers are re sent by .t he nergl formul a.RxJ her e .S al um num
or “borom e TS S et P aP B sl e B O Sblfe ROy
butyl, pemnt ylthe packsscs ameblisnds esceivdd, headid aefag poRnics isi biaeépende ntdcpndRpolphicra 10

di fferent unival ent anionig |j d such as hal ogen (C o ), al koxi de
(oRa) and ¢ net Progi et Byl T RiTeltaf RyPe RROPA TRy e i

di et hyl al um NUME ol greitcdetharet IR9C, &k greatat tian 10661 or the @gmd ariotlics ombadingénad, thel num
tri-n-octylal umnum tr i-nhexylal umn tri. yl al upi.pum and o
conbi nati ons #ﬁ%ténrgg% ?erﬁ%leerroglr&%frgjlo%%err %engll‘ lf/tvélcﬁ%ﬁ%puéd%n ﬁsﬁ’hoﬁﬁ)ﬁtowre% .“5 ¢
Scavengi ng compdiNitsorayveal B19°Oendalditxanes and nodi fied |I's al unoxanes

i ncl udi ng, et il al upbxane and di f.i ed met.hylal unpxane. [0055]11n one or
mor e enboti mieTof TohgUgaBod it S Feudr MRt BRI S R e B em
used in the fgrsillyrieaotoaderddn pwadysedidith@ofyimes twhigo thensecond polyinkrf, @s daxtrifedom
t he catal yst |, t j e .second, reactaor t roduce,t he.second,

ol yror - 1 <R B HEEAL Pt OGASEE AP CEREASL bARGOIHRS PRuSFT g
second r eact dresaghlaweratif feadeenits dfpalhsd madsriromelbal cry2@8mitp polgmtis map bt redageduse
t he same or diff 1 .act 1y . enpl ary tiv for use in, ...

bot hi e rst Shat e aauP R E RSy SRR Bt YR Fot e 1RR dbuatiniy

t et r a( per fol uoriophenydrydarmgtpepylene-derived units having high crystallinity. For purposes of this

N, N- di met hyl ani.l.l.piu t . a .bor \,, | . ]

di met hyl ani | ?l%:claéﬁ}ﬁ%,eﬁhg : ér?%ﬂgféxyl g@&@gxbl%ﬁ%ﬁx}a?&go p?otp?kené\ldyfved units means a

i phenyl ) bor atrelyieNimdprpetahiyg anildabinPdimttoed atopsle® d&rived units and having a melt
bis(trifluorg I bat [ I [, U [ [ enyl)
bor at e, 2501 ORCRULar Ranet AEE, f bl RRRYLERLRERLL P e L BLARLL HALARY

t et r aki s( per htrgior bbhighhesyliigoparresraswh RERS(tri f1 uor omet hyl ) ph enyl ) bo
rate. [0036] qys50meLahodi-MBblifentd Blethggxto@‘%%%tan&Xﬁﬁ&rﬁeﬁﬁ%ﬂ&eiﬂ,% WG dehe
first polyner conprises a transition tal conponent which is ’a bridged

bi si ndenyl metfastllow enstaliaiy nglymkeand a second high crystallinity polymer are blended via a

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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30 general formula (1nl)Y(In2)MX2, where In' and 1n2 are identi cal
substituted or unsubstituted indenyl groups bound to Mand bridged by Y, Y
is a bridging group in which the nunber of atons in the direct chain
connecting | nVOPHHPH2 is from1 to 8 and the direct cHAMSEBHPRI¥es C or
Si, and Mis a Goup 3, 4, 5 or 6 transition netal. In" and In2 may be
substituted or WD 2011/ 102946PCT/ US2011/ 022754 unsubstituted. |If I nl and
In2 are subst}j ed one_.or nore substituents, the substituents are

ot ect od 1 rorPHE g Gn oRST el BH RS hioG0aRbaD A b CROMaS Ky P, 15
aryl, C6-C25 mlijydriastioh, re@fsds. NCodbinfhy 16O RSIadidhk G tid Flym&Hc @iipbaentsNreQiigngOr

nmore enbodi ments, the transition netal onent ysed to prodyce the first
pol yrer 15 p. QT HSEHPETISy PBTEET HUBHOEFREPRIaR S RRCAYFeeorOBRm dShite
enbodi ment s, ﬁdfb@ndziaita»hmsthes?cshcempu@eﬁr. tﬂv\}:m[eﬁdhdiq%mﬂw,b ~asea1gmgitm£\ad/ﬂrﬁ5m the
conprises a transition tal co nent which is ri.dge i Si ndenyt

net al | ocene h’ﬁ%“ﬁdc‘lcﬁoé aggr?écipﬁ 8¢ (frﬁ‘iqﬁmfll YR H%Cf%é, gwﬂé% ?%Woa%la’ n2
are identi calotZyr finiskddsidds ukieg cinneteivydl p@asing cqopna il tddhaiqdesbr i dged by Y,

Y is a bridgi roup in whic he nunber of atons in 10 the direct chain
Sonnect i ng i3t b s idy. B o0 SRR GO BT RE Ry i Coh FEdEC or
Si, and M i s raactar oupardicl #jth Bie sedond high @nstatlinon perethal produdéd ianik debohdasRtor.

bstituted i;n the 2 posi.tion by a nethyl ou nd in the 4 position by a
substi tuent SBreeluGoRRRHRR ot ot off Rubaf Rikuhel G b redhe™
al kyl aryl jo anthchrs eith Rifheomtfainncdag redeky| contairtigy Solutions 0N ercatspd@ve polymer,
Sg?;g;?epgs’ Jirre]cete(} goaart] Sdle\Eicl:eoﬁ)r rg?etngilng ql?enpf?lgeenrt]} tougrggucte% s%liu(.%ig)rlil %? bEeggedf Il)gl)%[qer
15di et hyl si lophmplriesis 2 Theblbyded pollyBietsare en teaavire ditoy thh ertytioniand ervydspet inooni um
di net hyl, di hylsi... .. ‘ ] ) . o
tyl)bis(2- neg‘ﬁbfgéﬁl"“’(r%‘fm‘sp?‘%?f“z {137 BT IO PRI O SEEH RS Isd ol AR p-
di et hyl si t ylwithi spRemetadhpiocdssnapiptiayd anddeciyiquzd. r boomeuon abrrednibypkiments, the
(1-di et hyl si 1yl ) bj 5 e . : , :
et hy1 4. Hap PR REOE TR RS SRt BRI B o R o v
car bazyl ) i ndehyDmernconyoerdilamet ol pedleté.pln gich prebdailythenss, thetrdsbitie Deltatetrbifride-4- ( N-
20 car bazypi ayl ). umdimet hyl... [ Q058] | n.one or nore enbodi ments of
t he enbodineE@gn%éégg?%gﬁéﬁg?%ﬁﬁp¥ﬁﬁgtgw? “%gﬁ§ner is polynerized in the
first reactoﬂO%QIngNﬁﬂ@&k@ﬂg&ﬂ%gmsbanmﬁwnmr#skngn@lmm@ﬂ1xmxﬁmss@@bb for
t”g% :‘36/1'( B '6'r %/: Slg?o%k%%ﬁ%ﬁe{}%&%gl{ g@g&ks%%ﬁé?%'ecﬂ?&&h} NGNS BN, @b 4
N, N- di metfy| awiabicnicunlystet fon(yper fikway ophefoyhnd bor Btse, Aapicatia?d Publécagec ov
gg'myjp?;i > PObYARRIL PRGNk B £ ARG SERANELLTEAGH RG. HREA%RsFat al yst system
(L-di et hyl sil@0¢l) bi &{ 2lareathpinbadii@its Bf g ermlydinmdmtt Jéspited yHeydimdenyfiryt zindconi u
m di met hyl a i N i I tiRi 1 et - I 0 t hyl ) horate
or N,N—dinet%%ﬁ%%%??%?ﬁé&%&?a %g%%?g%%%%ﬁgﬁ§%§ﬁé@§@§?kﬁﬁg%eggﬁgég%?Lk%e
Pol ymer Bl enthch@@g0059%tirrtior coaditone mhd diirrkiatostabbts tioreuse rivodin. nren tisscdedani bed
herein, the YIRF ; aly Q#QQ ) eactor process descri bed
above nay“ing%$xgggfgpg?%$wg%? orﬂ$9¥?§@$¥%9@k%¥fo 98 wt % or from75 wt %
to 95 wt % of00##lom BOowe wnbedigentywiihe anbotimenmisgiRsonbod teeri 2olxtmdg blords pf dm 85

W% to 90 wt %0fiioh Rk [;ri)cﬁﬁgd Wk&%gﬁmrdm&{o%@to%c%’uk@a §Qutygcn%)om%isi£\§ st
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.
10043] The catalyst systems used in the first and sccond reactors may be the same or

different. In one or more embodiments of the embodiments described herein, the catalyst

-12-



WD 2011/ 102946PCT/ US2011/ 022754 5 wt%to 25 W% or from7 w%to 20 w %

or from8 wt%to 18 wt% or from10 wt%to 15 wt % of the second polyner. In

anot her enbodi nent, in neat form the polymer blends described herein

i ncor por at e f WOROBIOWG6 t 0 95 Wt % of the first pol ymer aid/YSPUMB7M % to 20

wt % of the second polyner. In other enbodinents, in neat form the polyner

bl ends 5 descri bed herein incorporate from 82 wt%to 90 Wt % of the first

pol ymer and from 10 w%to 18 wt % of the ond [ 0060] I n further

enbodi ment s o SEReSFhIRHE B, oacts t‘bBWH‘@r ighael Sy/ fritdemy hegpabal |

et hyl ene cont@,@ﬁemmtsechh@msscom%&t@r@@lm%th@gccéﬂd@my&ew%to 25 wt% or from

10 wt%to 25 wt% aqr from % vvt%t0.18 wt% or from 13 Ww%to 18 wt %

et hyl ene. 10 $066& §LemssthseRIl ubE  the Pt ¢ g s descri bed

herein may hapesq metite fertCBNdrbadoﬁd @Wﬁerb%egcﬁb&ghéﬂ@h gﬂtpréﬁreaaﬁl@g Ak of kR 0. 1

to 15 g/10 mn, as rreasured acﬁ or.di ng @ﬂ‘/the ASTM D1238(C¥ test. method. In
gt t4

further enbodi4fRt 5CMe WRREGREiRe? b‘la PSIORY GRMRTISS £oloet g/ e hmetgl

from2 to 6 géohfpotiidialsg QQH2H kda0dabtBfst oG, MRADLS ; dcttvbt@r pQJ)rMamﬁﬁ tHoQﬂﬂﬁnon
descri bed herelr\tmall__xL haye a nelt flow 15raé a{% (ci,
2300) of fron?8®t &° %/(ﬁ)tleﬁt preﬁgboﬁeég‘hr 9 td%?éorrdi“nQOlt“(‘:Pnt H@S"&@FI\/Pf the

D 1238(A) t esﬁolyﬂﬁrﬂﬁa’tﬁbn réddtok UF Inhiag p(ﬁﬂ’ﬁ@dhmn&ﬁc,toddﬂﬁleh&ﬁlo@éd prb@sdeh onrdisitge from
10 to 50 g/ 10 one enbadi nents,

mn. [0063]I
the polymor bBas R iR ar A B FO A EOBUOM T B0 GGG Boior
from 20, 000 t@n@%d&ﬁ(bata@fst picamo3RaDOR1d © cdtblDLi 0D activd doh@oﬁo@ﬂ'@:a@[ sotdier 20
enbodi ments, the p ds may have an of fro 000 to 4Q0, 000
Qiole, or f rc?FhOTS‘ff“}Ol%%s’t ag%offgﬁg 60’()‘ 8% P%fﬁt%, W&’Y?I?T ¢ 5 HcguR s TH O AThe
pol yner bl endﬁnbﬁﬁlyneatk SdEsdﬁlﬁ\z’ce haﬂamM/\Danybff 5yatank. (B‘ ﬁhé) eirﬁbpdlﬁfentfs rdesoribe® hEt@mS 0.

In addition, the

005 to 006, PR T eporgiEs Brbhas rauli sk haR ety HOp i Cnabst
enbodi nent s, shawes af rmd tcunﬂ@t Zﬁqram@mr'e rgztyealserco'tdpaﬂb ih{b%thaﬁroxgr eatsaion than
110C, or reacterm}n an lb i ne reater th g tf sane_or p? 8@'
enbodi nent’s, THE*'BOI'YHEY"BI"eh 3% By AR 2™ W?‘F%‘i* 4 BB BERWERher{ P Yand
145C, or bet \méwdeldaﬁ(ﬁtamdvéhg% E:ﬂ:h OBQIEMMde%BGléafwhrﬂa%ﬁfudt}Wr&ﬁm bdlen, the
Hf of the pol bI ends ma Ss th 45 Ji s, than 4

| ess than 35[%, Tress ﬁra 81 g O?nh een%bé)d%hng Bm i Ber?)l}l h8§§td8'fﬁtan 20
Jig. 30[ 0066]ayner&ameci @n‘pmducmgrths ﬁmf artdnecoedboiglmare rabrspmiseacmatdbleebnbeasrepdnndt he
pol ymer bl enqnng)a emqo en emca fctegenéon i peiR 1ernd;[:h %ﬁ_ Tkr{'e i cat
sof t eni ng poi hto Ofa Hf eterm accorcﬁ bf Koyasiand

furt her embodlncrrgnr[esa,l fohfeulv ((hafnY@r&iMEﬂl Wgcrpoﬁnhtandvm‘ are 1dcnt10al substituted or

2011 1029460 GILUSIALL 0213800 e PR ATRELAAY ¥ L0 GRARL IR0, 58
enmbodi ment s dlc Itunéelemsrm mhesdlde‘sc(hamtmemehm;gernhwlth g npﬁxbry rreo Skhé ridslimey
have a tensil , Lir-al 0%o I f ss it han 2600 psi
(4137 kPa), Sfﬁalég&?egsgsa‘gﬁ %%Mﬁ%aafé’i%‘( §J g“%?s}t °§s%etqh3% o5 P&y 2758
kPa), as det ewhstitued ObyanalettmtsSsIstnlrfmdrin;t Hsmul&cmwdmsfngetoom&Tmma@ts thle t he

same or of her, b%mg 5 QE”& tedt Q(g‘%%og%{ COQ 1@[[2?2 ofgg}é}q Q(%Vd 0

set
| ess than 15% ess t ess f as e’t elrm‘h gyl & (A’STM
D790. In the a@én@a-@rs @k}h@yl enb i ereht sontaimeg pdiyy werart] ebdsnpirayy nhmalbccaxel%

igg?‘nE 1g§ggl E% ;%{un%{ c?f%ﬁrty&ehiﬂﬂu@e(?@% %’Q %bt lgn:lrﬁ%e%gtg, &—Bﬂ‘%’thﬁbﬁly%&%ﬂ&@% l)ﬁallEI 1r1]m2200

dimethyl and p-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 [n? are substituted
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10greater than 2500 kpsi (17237 kPa), or greater than 3000 kpsi (20684
kPa), as determ ned by ASTM D790-A (0.057m n). [0068] 1 n sonme enbodi nents of
t he enbodi nents descri bed herein, the polynmer blends have a Shore A

Har dness nmeasWPSAEAP2Yr eat er than 50, or greater than 6CCTOP2YrEat¥r t han
65, or greater than 70. Shore A Hardness is determ ned according to ASTM
D2240. In the sanme 15 or other enbodi nents, pellets fornmed fromthe pol yner

bl ends have an aver xi mum force for peIIet sep ion of le t han 10
N, or |ess thgd"7 RP‘%&SW%%@S@“PH&%"‘@WI%F‘CI“é’é’é“‘%Eﬁha?% fupnt g ﬁ‘e%{t‘ié‘?‘éﬁ%ft ed
st orage st abi grbdyy cdn@iSing Ihe; prscy@ﬁdag ezsf Qkylirhie aa@wloerpatce@kaﬁtr@raaxge ostagi l ity

test is as follows: 35 grans of pol pellets are placed in a 50 cc gl ass
beaker (40 RSt &opaligenp ‘é’“tpﬁi‘ f‘?fl mlSofpr/y%JPd%etﬂwé% nohdingicdse: ad t he

pellets to avcﬁf.ngth?lkﬂ[ﬁ)ﬁék ﬁl@l@tﬁﬁ%@ @Qh YM&tUﬁt}@Ah@ﬁ)m }Ylﬂazirgéﬁun( 11@%egfy?-rrBXu

pl aced on top of lets, with a thin fil'm of afl or betweén the
wei ght ands t Hémpfél’lﬁlé/tl)blbfzomghyﬂrﬁd(3d5 ﬂe@tt-b@tymha@ﬂ)lrb‘éﬂm%wme péhdtetls afid t he
wei ght. The b t0 n 5 ro7- wahe.beaker
'S Taken out SRRSO ehRERuE A PR R Rl Qe PR R e
end of the oveahtlestaphthglndetyhahiem r eedfrotiyd,ng  ofu-dimythplei A Boathelcd-F -

aggl oner at ed. V\he SO | evel of regation, or aggl omer is ob erved
the cylinder %2 @wd@gyg%&o“ew“ aggggﬁﬁ‘r”gt ed LI | eéi%‘?f“§thiﬁlt“§'é)é’&f@o’é’f’%“§

paral | el pl at@saiymiich@meinlue digsther Wi th the cylinder being placed par aI | el
to the plates., The t |.ates are noved jn. a con ressi gn node a speed of
f diligt b bBhord

50 i mi n'nd®¢47é P reale 4 P Y PG Hs plore dyyroraresd Bs is
maiasured Th&BéemEt@ﬁchneadbﬂpoﬁfdfrﬁefyr@ﬂl | edpﬂndjtd)FUn]lceQahﬁ}elaﬂ(ﬁletfbﬂn@%_ﬁﬁsg@ﬁedgﬁU@e t wo

vaueS|sreorte egated pellets are free, f] owing as individu

30pel I ets at gf‘?d %% P% t mﬁﬂh‘:@‘eaﬂﬁ‘i‘%)ﬁ‘éqbat“él&depgq“lt éf's “B’rl‘ ?? -0

I[ar ge ]r Chundenﬁéthyﬂggrl O%E(gt(ﬁéthpl@k]SQJ;EStﬁWﬁ}hﬁlgylgm&tetrb@dﬁ%a@%bigﬂﬁﬂyahﬂﬁum ]
0069] I n one re enbodi S t he enbaodi pent e er t he
pol ymer bl endjgmﬁg;a be chara IIPE ' %&6‘ by havi n@‘(ﬁﬂetﬁ-‘(&ﬁg?‘g e I{‘?‘il@’lscﬂr% Bwi ng
p][ oEer ties: aara@ycesmk(f)lrm&yma&{uwm&m / dqﬁﬁéﬁ)ﬂédy@ﬂﬁ?(% SW RPytheamne-spont-ent

0] et ween 75 ne 145C

Vi cat softeni ﬁﬁ‘ i?l?ﬁ’ @rméi&‘fy& @H‘Hhé‘ % L g Eﬁﬁg’mgf?‘%eé ?’g’ggﬁﬁ}”ﬁe hgfn of

| ess t han 500,45%-t{3kbdiYobksiat) indasyldat@kur ﬂlebimh)db andsdyclegsorsisilal tis(L-@séthyl)-

according to AST, ce for pellet separation

0] ess than (@ 0070] Pol yner
fol h SpécsfQ %“B%mgﬁyla{ o F}é@&gwgﬁégﬁég&?ﬁ% {ry F‘P&?{hﬁ/g [ ] Pol

pel l ets made [0048m t fmeorm)dryﬁfﬁé clbeindstodf th&]ﬁnl&ﬂb@ﬂtb@m&edﬂﬁﬁﬁhj thesktiketbsi n

exhi bit excep i,ona t hout aI terin ativel

Cpact i ng e ehi el e oyt et S Yog Rotedh e APErtrel e of

end use appl ico@pirens,InSuah emsodsmmenghd”ucaanﬁc eblﬁﬁdﬂeﬁ:ﬂ ltay theFi“eiriu&ﬁ [E‘iRéRﬁAlH]t y

i ncl udes the §bleIA|]t¥mof t y e gﬁe” ?ombe ree- . régnnqu during

shi ppi ng, handfi*dy’ °§est of ?:L?fg er ferd F‘i &'y ’mad8 ¢tofding to

t he processesogdtsicwitibehe nhergen atomaa At a+ RB bh@hfembereeﬂcﬁd awmg: rmi’gatbazﬂﬁcelr viatics

Wthout wi ShiNgoro e BBty HRagRyFER: Bk BRIt eRiPRo S er en

cat al yst systﬁ&nd; famr lpr espa(hamzonCof Ct he ﬁsrslkylarml mahyipymjwﬂmm @s N-

descri bed abqyv in wer centr re

defects in t%e GPCp ] ?fmuﬂ% la Otrr(férr ergso cncq)emsa tTE’l%tl Ctg {(;0 rhgone V\ﬁ t}ﬁ g)hmu}fa rst

and second p@ky\rﬁjr,swhareeés prreqn@eedl 1u§|ong mhells‘«’aﬂexd@amm argltares§ € eatkyl Bhvaps, oner

v o def Sl L e SRR BRINTR R BR Tl AR ERC DR BRIy and

and t hi cker pmlheyfr}’bmﬂmnyrsbadhme(hb/JeMOngmto an | ncreased mel ting point at

equal crystal i ty) n 1 [ Ist , s are
pr epar ed 3ES| d(Mfsllhe sa(gr?g%ca &gthd!ancsn\tNeur%QQZ%%%fi%% %tdﬁ%gg@%&?gﬁg@%én%g [%e to

result in po bglﬁﬂercatpb’btl mtsmtheld ) mmdwaetde $itst aed epcadd pattreqs ceyprandn pebhiet

stability. %&ﬁ'}{’o'n%ﬁh[éﬁ ﬂ:LJIQeeeJlQJd%Q J‘%e%%ﬁfd%&nﬁ%eﬁﬂga%n LH:hRShed8RE" 1 bed

with refere I'om ng non- exa
(NCA), having the formula [B(R )], where R* is an aryl group or a substituted aryl group, of
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25Exampl es 1-5 [0072] Pol ymer bl ends according to the invention and
conprising a first polyner and a second pol ymer were prepared using a
variety of catal st systens, and the properties of the second pol ymer were
determ ned. F¥° “’781‘6 the blends, the first polymer was“%“ﬁ?@ﬂ%zéﬂe-
et hyl ene copol yner prepared using a catalyst system conprising
di met hyl silyl bis(indenyl) 30hafnium di net hyl and di nethyl anilinium
tetraki s(hepta ronapht h bhorate. .The secapd pol ynmer was a ]
br opy | ene- o hy M EhEREBEO TRVt Gar Hg b Jot ey et s SFot Pomabe el o
1. (4-dinet hyécsmlstyig)dﬁa&gﬂza@erahlylogéharn@p,htalbgbﬂa&da@yla)laihalaamlum @Pomfﬁt hny bne
precursor with N N-dj infumtetra(perf]| o hen
activat or. %ii?lh@@%%?%ﬂsﬁ‘g?ﬁ’ﬁﬁ‘ﬁé’ﬁ I&“@ﬁtﬁ f“p*yﬁ‘) lﬂi}e‘f @lyl)b
i s(2- et hy1- 4gro@pht gludingdesly i r domed um dlpéfﬁhdj‘rylbhc@ylﬁc![Jétﬂ@(ﬁroﬂuphffﬂyl and
N, N- di et h I an| i nlbu Eer a( perfluoronapht hyl ) borate activator. Exanple 3:
(u-di met hy sﬂf ép?%“ thyl-4-(3 ',5

-di -tertbut y[l()ﬂﬂﬂ ny|"l)dgﬂﬁeny1|3)czﬁd’nﬁ;0ﬂﬂ Flindole Iﬂf&hﬁt)hlentp bEOU caalysthyisttms described

N, N- di et hyl n|I| ium 5Stetra(perfl orophen bor at e .acti vat or.

L ot hyt s T BBy 3 RFRGT HiStond 218 GE L bl P BHERY bR PR6ni wm
di met hyl pr eocuzscstbed wértin, tNe ksletmatasetnhyIb@mJ,dihnuhylamﬁraﬁ@eaftﬂ‘dtmmmrb@ﬁmybydx)tbor ate
activator. N.N- d1mct\;\1krlf’1%|':iﬁlﬁg&tcetra%écri%fo%ng&;[ﬂb}%lbgl! l yl bi s (i ”dW' Imgﬁyrllélmﬂmium-

di met hyl precursor
10di et hyhani tbtrakns(pnmetdba)@m@n)bdmmr onapht hypbor atlemmmbnhab@mmu[n&%‘&}sﬁ gur el

depicts the pe mel ti of the seco

et hyl ene congjegflﬂu rf)glﬁtlﬂgl e%%’\?\ﬁtt n Fi gutrngﬂef,yl%?rh i ”é(?:%rﬁlg7 %B’f’ @g(?]r?)tf)nent s
of Exanpl es ZXriptenplogbendym- wha(cpbrﬂmmbmppmgpm&d using differ eﬂbhe@ﬁlbz&b@tﬂilm

syst ens fromtgtpd%sherfﬁmmg @E?rﬁexhl bit hi Igher mel ?lg’rﬁ%‘y?‘m\,\ﬁ’%mtﬁe\%ggkg %es at

equal ethylene concentra Sh that of' | sExanp ar ed
usi ng the sartm»(mﬂtmbmsﬁxylﬂyxsmyém:a& the first poI ynmer. Exanples 6-11
[ 0074] Pol ymrer uce eact ar process Si

nds, we o]
those set f or[?(gJ gbo&eny Cﬁ?%lé/ i S‘lys st resuﬁtm%gmm B Ccr’%%? TORE- &CRyY RHEC So%qun%’e ,
was prepar ed a patiphie dciivadr regohor, an;i Ay aaiog@t @kiysor sq;moemtcroﬂpmesil ing the
u- di met hyl si | , Ny
N Nl et byt TR AT Rl T GRS delose b sotmpel 48, ¢ ne
second pol _yrrepcor@nm ol ltlenentedhydnendss®ROP] hwas iprtbad ncledeniizatiothef secandore
Lgﬁgf_ ?;I ﬁ;l( 3% cf‘%n%%}f]l%gr? }Al?(? %{)@?&atlon? %f tyi/o 21f{e§enr acgvatorb 8an be used with the same or
i -tert-butyl gHényk Whﬂ@myﬂ@)m rconi um d| met hyl and
N, N-di met hyl %HSE] ni @Hﬁe}bﬁt £cf?i%%&fsffhr“91%%@@c8£l£§‘¥% %Q%%B&n%% d@%ﬁg&i Eer!%ill 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),AIR™;, 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.
10053] 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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(conparative), the second polyner, also a propyl ene-ethyl ene RCP, was
produced in the second reactor using the sane catal yst systemas the first
pol ymer. Characteristics of the first polyners, the second polynmers, and
t he resul ti ngWEEMEP4%| ends for each of Exanples 6-11 &C&USHOKMN2TH Tabl e
1. Table 1 Exanple No. 6 7 8 9 10 11 (Conp.) First Polyner MFR, g/ 10 mn
(2.16 kg 4 230C) 2.87 3.02 2.97 2.86 3.1 %Ethylene (W% 16.54 15.84

16.23 17.36 1a7d'df?ﬁ:(3)negf Zétﬁfators (co-activators) and/or scavengers. A co-activator is a compound capable
of reacting with the transition metal complex, such that when used in combination with an
activator, an active catalyst is formed. Co-activators include alumoxanes and aluminum
alkyls.

5 10054) 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;-Cyy alkyl radical, for example,
mcthyl, cthyl, propyl, butyl, pentyl, and isomers thereof, and cach 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 thereof. Exemplary boron alkyls
include triethylboron. Scavenging compounds may also be alumoxancs 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(perfluorobiphenylborate, ~ 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

indeny!l 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 I to 8 and the dircct chain compriscs

C or Si, and M is a Group 3, 4, 5, or 6 transition metal. In' and In’ may be substituted or

-16-



WO 2011/ 102946PCT/ US2011/ 022754 Table 1 Cont. Exanple No. 6 7 8 9 10 11
(Conmp.) Second Polynmer MR, g/10 mn (2.16 kg (a, 230C) 1.0 528 64 1565

1400 8.0 % Ethylene (% 3.9 4.7 4.6 5.0 4.8 --
0 2011/102946 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;-Cyy alkyl, Cs-Cys 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 uy-dimethylsilylbis(indenyl)hafnium

dimethyl.

1%

[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 connccting In' with In? is from 1 to 8 and the dircct chaiﬁ 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-Cys aryl, C¢-Cys alkylaryl, and N- or P- containing alkyl or aryl. 1In one or more
cmbodiments, the transition mctal component used to produce the first polymer is (u-
15 dimethylsilyl)bis(2-methyl-4-(3,'5"-di-tert-butylphenyl)indenyl)zirconium  dimethyl,  (u-
dimethylsilybis(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)indenylhafnium 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(indenyhhafnium 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-dimethylanilinium-tetra(perfluoronaphthyl)borate or N,N-dimethylanilinium-
tetra(perfluorophenyl)borate.

Properties of the Polymer Blend

30 [0059] In certain cmbodiments 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

2 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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Pol ymer Blend MFR, g/ 10 mn (2.16 kg (a, 230"C) 2.9 4.3 4.4 4.8 4.7 2.9 %
Et hylene (wt% 14.8 14.2 13.8 15.2 15.6 15.8 Mwv (det. by GPC w LALLS)

244,090 213,460 218, 380 208, 560 211,010 225,162 Tm C 130.0 124.0 124.7
WO 2011/102946 PCT/US2011/022754

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
5 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% cthylenc.

10 [0061] In some embodiments, the polymer blends described hercin 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

15 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

20  cmbodiments, 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

25 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.

30 [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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121.7 123.2 98.0 H, J/g 8.5 11.1 12.4 11.8 11.1 12.0 % Second Pol yner
(wt9% 10.5 14.8 16.4 16.2 15.0 10.0 [075] The nechani cal properties of the
pol ymer bl ends of Exanples 6 through 11 were tested, and the results are
reported in THRIZUA298Tapl e 2 Exanple No. 6 7 8 9 PCT/US2011/022754

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
5 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% sccant
modulus of greater than 2000 kpsi (13790 kPa), or greater than 2200 kpsi (15169 kPa), or
10 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
15 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
20  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, peliets 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

[\
193]

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
30 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 morc cmbodiments 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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10 11 (Conp.) Tensile Properties (Type 1V, 20"/mn) Stress (cii, yield
(psi) no yield no yield no yield no yield no yield no yield Strain (O,

yield (%9 no yield no ield no yield no yield no yield no yield Stress
(e(?, break (é 2)"1%” eak no break no break no break ndBrEIMRVIIT?F Strain

(k, yield (%

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
s 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 ond usc applications, such as
strength and elasticity. Pcllct 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 thesc 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 varicty 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 propylenc-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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no break no break no break no break no break 861 Fl exural Mbdul us Tangent

Mod. (kpsi), 0.05'/min 2714 -- 4764 2076 -- 1% Secant Mod. (kpsi),
0.05'/mn 2065 3214 3216 4304 2392 1650 100% Modulus (psi) [kPa] 297.2
[2049] 392. 3 WO 2011/102946 PCT/US2011/022754

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-

tetra(perfluorophenyl)borate activator.

“w

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(indenylhafnium dimethyl precursor with N,N-
10 dimethylanilinium-tetra(perfluoronaphthyl)borate activator.
[0073] Figure | 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 ethylene 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 p-dimethylsilylbis(indenyl)hafnium dimethyl and N,N-
20  dimethylanilinium-tetra(perfluoronaphthyl)borate. For Examples 6-10, the second polymer, a
propylenc-cthylene RCP, was produced in the sccond reactor using a catalyst system
comprising (u-dimethylsilyhbis(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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[2705] 403.2 [2780] 446.3 [3077]

340.5 [2348]

308. 3 [2126]

200%

Mbdul us

(psi) [kPa] 311.6 [2148] 417.8 [2881] 423.4 [2919] 463.4 [3195] 355.0

[ 2448] -- 300% Modul us (psi) [kPa] 343.3 [2367] 444.9 [3067]
WO 2011/102946 PCT/US2011/022754

Table 1 Cont.
Example No. 6 7 & 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 48 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%)

W

[0075] The mechanical properties of the polymer blends of Examples 6 through 11 were
tested, and the results are reported in Table 2.
Table 2
Example No. 6 7 8 9 10 11
(Comp.)
Tensile Properties
(Type 1V, 20”/min)
Stress (@ yield (psi) no yield | noyield | noyield | novield | noyield | noyield
Strain @ yield (%) noyield | 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 4463 340.5 308.3
[2049] [2705] [2780] 3077] [23438] [2126]
200% Modulus (psi) [kPa] 311.6 417.8 4234 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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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

Permanent Set (%, |' elong. 18.3 --
WO 2011/102946 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 cach 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, ¢tc. 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 propetrties
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 10079] Having described the various aspects of the compositions herein, further specific
embodiments of the invention include those sct 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 comprises from 12 wt% to 20 wt% ethylene.

23 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-C) alpha-olefin, and the sccond polymer compriscs from 88 to 98 wt% units

derived from propylene and from 2 wt% to 12 wt% units derived from ethylene and/or a Cs-

-24 -



WO 2011/ 102946PCT/ US2011/ 022754 wt % units derived from propyl ene and from
10 % to 30 wt% units derived fromethylene and/or a C4-Cl0 al pha-ol efin;
t he second polwymer conprises from838 w%to 98 wt% units derived from
propyl ene and"PrBH!®%t % to 12 wt % units derived from ethf(EHEVEH or a C4-
Cio alpha-olefin; and the el astoneric pol yner corrp05| tion is characterized
by two or nore of 5 the foll ow ng properties (i.) an overall propyl ene
content of befween 75 vvt(V d 90 F&? a rreltl ng point between 110C
g 1450 (1l JRahend SRR i o ulrdpmposi DS O et | o
stress at 300{9(@13toﬁ'aiel’fo%w1h§§ﬁ>pérh€m H00 A iprdpI A4 cdoitar) of BEweRIBrIRNSd dJy a

stress strain tes CCOI’dI to ASTM D412.  or an avera force
for pellet sepat ét“i1 tH%cﬂomlt ¢ “h@ﬁ dlﬂﬁldl\ﬁ%ﬁ&ry ét’é(‘, jeaing paigt ?“B?rggdél ‘gyép Bility
t est. i 0B. Thecslilast@er300%pahiyiFE lcsCOEP OF fsi Qﬂ4’Df<Pa[)@d’salgﬂ‘eﬁmhedAby wheseitnint he

ol ymer conposition,co om5 w%to 20 wt % of the second
B Y of obp ot NG TR TETBE Fohiestet Qo i o oF 8IS hal B oo e,

wherei n the painyroex ucanmpmdrattedmw@mrol ﬁﬁﬁqtfl’om 10 w%to 18 wm % of the

second pol yner. The el asto i nmer, conposi tion of .any of the
o Condi no oy aar aphs, TEAEES 6 P REoRL e R B o PPt o

sof t eni ng poi MWtogtoeatvay dfftarsc@nCpolymer. E. The el astoneric pol yner

conposi tion of any of he rece ara aphs, wherein the polyner ..
conposi tion has a'Vicaf® fcé?uﬁ g n‘Ea”%F Est irJ PRER70E potymie? %mﬁf’“tﬁ’ile

el astoneric pohpries ﬁ_emm}o@ev/&tbo&wﬂ% Oﬁfhyb@f)ndﬂitﬁyrpmecedl ng par agr aphs wherein

t he pol yner conpositi has ensi set

el ast oneri ¢ pol ynet cgﬂﬁ’dgé?(ie?g M a@foa{ﬁv %df)hiﬁ( \ﬁl%ee“éledler?alymgl ‘éompgb%gn P‘Wﬂler ein

the pol yner c‘anqmees&emm(grpoinageaerttmﬁsf(e stress at 300% strain of |ess than

400 psi (2758 kPa), a dete e strain test accordi.ng, to ASTM

012" H The o ast Shrer: BEgBTRer CondeCiefbhbr ik B PPRbeffamabiingnd

par agr aphs, vv‘leatemfttnmgeomogrymrthmdmg t| on conpri ses from 12 % to 20 wt %

et hyl ene. 1 A progess far t 9 as

corrp05| ti on conpri i ngfheéao(fcess dr%yo d)d%m ﬁr)rselr]g Y\/Ecrcm]é gﬁvo rnael Scr)rlxp)érrgon has a

conpri si ng atéﬂsfostset[yalluyn’éllessltln'and')‘f/d rst reactor; poI ymeri zi ng m)nomers to

produce a solutiop co r|S|n sec r

conmbining the fi rgt po y r0rcesso r{’d\/\ng{)dﬁ!l{he Vgﬁeeg%%%]%ggﬁ&gr o oI u?ﬂ hdw

produce a poltynsey stizheat d0@6Istrgin @h ebaath@h MOgee@8shiga.he dpoinyinelrbyld e mﬂnut i on

to produce a t i polyner conposi tion; wherein the first

pol yrer conpr?%%gm? %ﬁno g?@t[ﬁ% fo 90 wt % units derived from propyl ene and

from 10 wo% t o 30Pwt % Ui pocaderafved fof oparatdmps dre a«rhdtkmr tha: ﬁdbt(mDymcr is

al pha-ol efin, 1 he. seco )( . rises. f 9

derived from pgg%g}%bgng %ﬁdﬁgr g%tglnﬁéq}/%c'(t%gpaﬂ}%\?wsbgot%ﬁﬁos %X}%r@é’ﬁ?{é t%yl ene

and/ or a C4- com@®uR@ hid 1@2@ﬂ@9ﬂ#&8@0@1ﬁ@®@%@@ﬂ0¢0mm-1®hé)fldgr:d tanietienier ei n

t he el astoner | zed ’ t he

Fol 1 ow ng. pr ocBred TR el B, g A e VB 48" 98yl 50
W% a neltingsupgitmed besuhetdvied Idyhmbupst B@nd o W et briighd bnivng ppoi inidgeeat er

than 45C, ,;a %gﬁg | @héﬂ RS 8mBLr o200 $1 M@ uRe®End: J?éo%nécﬂﬁ%@%hﬁr?' i ﬁr%ﬂ '§Pa)

(as determn y a stress strain btest accor 2),

aver age naxi muhihkgired chon cgppriset Coedarad Moh ao@fOlJleés4 tShant renskjop rmeeah and

accel erated si 030" SAAR? bl lfoslififhi-by ang or mork-suldificRS AFERBsAlerRAUERIARE 1

wherein the polynmer conposition conprises
from the group consisting of a halogen atom, C-Cjq alkyl Cs-Cy5 aryl, C¢-Cys alkylaryl, and

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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5 ww%to 20 wm % of the second pol yner. K. The process of any of
paragraphs |1-J, wherein the polynmer conposition 10 corrpri ses from 10 % to

18 wt % of the second pol yrer. L. The process of y ar agr aphs
| -K, wherein YRE'PdPYPtHer conposition has a Vicat softeanﬁﬁlﬁéqu 2k eat er
t han 65C. M The process of any of paragraphs |I-L, wherein the

pol ynmer conposition has a \/ cat softening point greater than 70C. IsN. The

process of any wherein the polyne oSiti has_a
t ensi on set vﬁﬁ%‘é(fgefﬁ‘i &5?01“/%% 0. The °pr ocess 6‘?1’}‘8‘??@ e“ﬁ&ﬁé‘@?@ﬁ% |- N

wherein the pm(wmbroaﬁmppﬁehylmrms a ten5| l e stress at 300% strain of |ess
t han 400 psi (275 a,l: as determ neg a st §SS strain testd according to
ASTM D412. 20P. Th&: pr 0t%s 8706¢%S aMy “BF Oh APAEPRIS ’1"“66‘6%8‘%?%0‘1 h8OYprs fs

pol ymer is popoyyieiizgeth the stdvad fredest u(sﬁ@(}lt aaltalyd;s isykEn@ corapraslingsi uayssiodNMetal
conprisin atran5|t| n net al ctivator erein .th

Cransi £ onF metHPORH S dnde Slox BT B0 BRL ARG HBPSIY SRS G Ehe
general for nuhaal(olcfh]:)h){ﬁhgl ﬂl):w&ral\ﬂmfu& (dyy @igXnahacean'i hent’d caldentical 2,4-

o5 bri dgi ng kT B U BN BE-OR e b MR RS Rl "

connect i ng | numbkit df atonR i the Hiremcthit @nBecanglint véth thi’iekdm ¢ hag mdobapirdcsesinC or

"2 are substoPERGACH) ik 3 st tneet tanrarof naeEanse et dnete b e

sel ected fa omlbémmtngirxmum ORISDIS by mgu:th&l g@oupadnd grethe Atponmon(By-ﬁmbailtdeyﬂ scl&EﬁedClS

aryl, C6-C25 al kyl a r o) in NOF Al

activator is fa,”NM] PhCOTSa%ﬁ’ P%?Uﬁfs a‘?gt Qcté h‘ % Uor ophenyl ? té(‘)urugfcg alkyl G

N, N-di met hy| anylj i awidunhet estcnaﬁ(tqaetxi INm-mnamlytahrylhmblaew(mrﬂmcb;bhcnyl)borate N,N-

o ety 2, SRS bR BRI Dot 2t e, N N T b v ¢

umtetra( ber fibteabis@rotiensoblpbory@b@ate, N,N-dimethylanilinium- tetrak1%(3,5—
Bh??ig%g%@;@%ﬁ‘tﬂgﬁﬁé t&gﬁ l)lbggl[eonapht ht)llpﬁenyl%gge:erlll}r{l—lteli)ra&)gx]!ug%% cny borate, Vo

tetrakis(per fttllml@nyjmrlpﬂnelmyleyrupmﬁtl@rpmpmhylpﬁmwI car beni um t ettriplehg¢Bbdpium-

AR e L

react or usi ngisgrifedrahgt8yrbyst)emagonpri sing a transition netal 5 corrpound

and an activator, pwher. n

bi si ndenyl net al I oceneﬂ'ha@rtotc"é%b o I§enerlg)alrd@?%gb qu”?@ ?‘Yﬁen %%%v%ere I n'
and | n2 awe ipdenciizdl 2, 4ﬂ1csufbstt| tagtted usidenyl gatdngs sygemd ctompMSlagld u-

bri dged by Y, up i ch er e
direct chain d%:nger%ﬁ m? lbl?sgh]ﬁje%ﬁlﬂlﬁgﬁrgl nzdlﬁlgt\q?lr om‘%Cp and b’?ﬁ quglgggctlp%\au in
conpri ses C ditraGierfluaregihdvly Deoratc @ oWpi-Bmethylaglinigmn @tri(pgﬁmr@mmhthmiﬁtoaate ard
where I n' o} I .yt k roup
and in the 4%532‘?? ?g&yg& 2 E(gig%éltlzlte? Eﬁtﬂ% Lésg(él?(g%% eél%g ﬁ% aﬂﬁﬂ’ﬁ%ﬁgg T n1§l|n ting
of C5-Cl5 ar yhnsit@s- QR5 atmoamq/lbeleatn@ fpm o fr-@meghgyt dibmi(rgnethly k3. O rdidariy| ;

in& the agti yalQhedy®illedIh@REAY! 8ikindi UMy L &HLAREY iNrRRDENY] Fherat e,

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

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

tetra(perfluoronaphthyl)borate.



di met hyl ani | i niumtetra(perfluoronaphthyl)borate, N, N-di nethylanilinium
tetraki s(perfluorobiphenyl)borate, N N-di methylaniliniumtetrakis(3,5-

15bi s(trifluoronet hyl)phenyl)borate,triphenyl carbeni umtet rag(PerfI uor opheny
1) bor at e, WO 2011/1029%6 PCT/US2011/022754

tri phenyl carbeni umtetra(perfluoronaphthyl)borate, triphenyl carbeni um

t et raki s( perfl uorobi phenyl )borat e ortriphenyl carbeni umtetrakis(3, 5-

blstrlfluoronethl h ss. .of any of .

onr sar anhe T o0 ke TR O S oy & Ko apBrC a5k 1P rS
reactor usi ngthacl@ﬂérﬁdr&%lyﬁ&ﬁ&@r@oﬁﬁmhtoﬁieﬂ@s aiheRtinhyd Sdllbty bk fegimdemljldaf ni um
dinmethyl and eith % N-di met hyl aniliniumtetra(perfl uorophenyl)borate or

N, N- di net hyl alf"ﬁqu’l(ﬁf’tﬁ tetra(perfluoronaphthyl)borate; and the second

pol ymer is pol ymeri. zedThaprbdess stenond p&r@@@ﬁh@ﬂ Susirther @npatiag yetstep s t@Ming

((:grrpg: rs,r;,? %/Ias #“f @F?%%cé%%p&g{chgﬂmpa t%lul.g% pség«?ts,t éﬁcm tﬁc pellets exhibit storage stability.

25but yl phenyl ) i ndenyl ) @hs @amire palimetpfayiéts (obnplisii nietdslosictiy b lpins( dmiedidnl - 4- (
3,"5" -di-ter Loéta%%%ﬂla %ﬁ¥%$é?genyl ) haf n| undi

met hyl, (u-di met hyl -

napht hyI i ndenyl ) zivt. conThenpblyredrhpelilc wfdiamgﬁabyltsid/mke)rbiﬂ&( A lewtdny Ifred flowing
napht hyl i nden fniu | silyl)bis(2-nethyl-4-(N

car bazypi nden‘%‘ ztﬁ%cénéﬁﬁ%%%ﬁéﬁ%b‘i éJ‘%rg‘%cl abgy%t hyl si | yI ) bi s( 2- met hyl - 4- (N
30car bazylho i rdeseyl ) K&hmmwmbddm‘ehtl@\yxhd featueks davasich dadcabedcoimgausd o8 elmeicald
fromN, N

di met hyl ani | i RPUHEEAE 8P T UOPSPHL IS B8t 8o PRE A a RS FRTahi et fom
tetra(perfl uoampn@pdntlhmt )domwau@m livD &@iddt&ﬁ}ﬂ@dﬁﬁﬂﬂ%kﬁ%&lié QRRZAB4. Certain S,
The Process. O gl \BRLBRRRP ol TS FMRLBARENSIE S4PR g
pell ets are fwmes falrco\AﬁalngltWon h@:pprok)lmamg/”dt}st @dicated value Tand Thee pinpc esouaf any

of paragr iiphS ¥ %ieniaper%or%nd mn ons V%g/oulg%e 31 e?te(?h e?csl sog)r}ﬂ?fxg%; ?)redu%ag? &(Elpmsr ic

pol ymer corrpos Ion1n erern
stability. theart. U. One or m)re pol yrrer pel | ets conprising the el astorreri C

pol yrer Conpgﬁkgtll’ on T% ea ¥en9]; te?x%rlﬂ‘g({ ﬁax@\slbhot deiﬁlr}ededb]p?/ed lﬂgulg %g %{ngn the

pel l ets of par erein are
broadest deﬁnmon persons in the pertment art have given that term as reﬂected in at least one

printed publication or issued patent. Furthermore, all patents, test procedures, and other
20 documents cited in this application are fully incorporated by reference to the extent such

disclosure is not inconsistent with this application and for all jurisdictions in which such

incorporation is permitted.

[0082] While the foregoing is directed to embodiments 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.



wi t hout being dusted and exhibit storage stability. i0o[00801Certain

enbodi nents and features have been described using a set of nunerical upper
limts and a set of nunerical lower limts. It should be appreciated that
ranges fromany lower limt to any upper limt are contenpl ated unl ess
otherwise indicated. Certain lower limts, upper limts and ranges appear
in one SLAMES: clains below. Al numerical values are "about" or
"approxhzﬁ;gbyjm&ﬁe i ndi cated val ue, and take into account 15experi nental
error and variations that would be expected by a person having ordinary
skill in the art. [00811To the extent a termused in a claimis not defined
above, jt Shaul o be Ve OC RIS ST ML L BRyREE 30AS dofhotil Pely nent
art have gi ven THat AT EFERHEd N PAP P east Y ore pr|di 3 UBI % cati on
or issued pap@mmmnﬁdmmbﬁmdmb@nwahﬂwnaments t est procedures and ot her 20
docunents cited i Ilcatlon re full or por at ed reference to
Che oxtent stioh diMecTHo T OB S EREPettait W oh 00 SOREY HESR 5 g
for all jurigehcib®isel dhdWhirk RbSHCIY Wive 5 RBERI00R% S HEfvel &Fbm [c@QHAE Wi | e
the foregoing is directed to _enbodi nents of the enbodi nents descri bed
herei n, ot hetd4Ha@ Gaefrv RBPa-elefBdi nents of the invention may be devised

wi thout depagti N0t LA AcPBSHH isSC RBG dRbiRrRAl, ANbobk SBRRGIS hereel 1

determned by the clains't VWhat 1s clai ned .

el astoneric ’é@hyﬂ?@pylwmsﬁmmcﬁbom%ston@ow pd I Wibfe pniks é@idedcfm |e§1yh?gea

first polyne e 1 yhmr, wherein: a. the first polyner

conpri ses fr%ﬁﬁg%dﬁéi?gBafagﬁ@ about 90 wt% units derived from propyl ene

and from about 10thwte%stotmeaibquﬂyrﬁcﬁ windpositioh Ss dbamstedizetir gmved oy Ingsre dndlé or a

C4- C10 al pha Hlefln t he second pol yner conprises fromabout 88 w%to

about 98 wt % ﬁWW§p53FFW§d from propyl ene and from about 2 w%to about 12
W % units de(ﬁ9vedanfdvemllqirdswlﬁeeoﬁald/ocﬁbet@e@ﬂal:@llﬁmwmaan@ht&)futmwwrad c. the

eIastoneric yner composition characterized hy two or nore of the

fol | owi ng pr@gert%eglﬂngewnsbeéwew@%1|10p¢ 6’})‘{/?"@%1%091 ent of between about
75 W % and afieyut L0icwt Yitedihg pdinBeorBBbdthfdatead 49ocbet ween about 110C and about
145C; (iii.) a Vicat softenln oint greater than about 45C V.

tensile streds) ata 30008 stresi ?‘i 8 %e‘é@lf’t RAresbbar abowt HeG peBAHH kldaé)) aas
det erm ned bc)été?m?nte Zﬁfs%srs@{r R&?Loc@ﬁﬁ%tﬁ'A@l\?%ﬁ@W D412; or (v.) an
orc par

aver age maxi rrum et se I on | ess than about 10 Nin an
an average maximum force for pellet separation of less than about 10 N in an

accelerated storage stability test,

wherein the polymer composition has at least one of (i) a tension set value of less than
12%, and/or (ii) a tensile stress at 300% strain of less than about 400 psi (2758 kPa), as
determined by a stress strain test according to ASTM D412.

2. The elastomeric polymer composition of claim 1, wherein the polymer composition

comprises from about 5 wt% to about 20 wt% of the second polymer.

3. The elastomeric polymer composition of claim 2, wherein the polymer composition

comprises from about 10 wt% to about 18 wt% of the second polymer.

4. The elastomeric polymer composition of claim 1, wherein the polymer composition has a

Vicat softening point greater than about 65°C.
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accel erated storage stability test, wherein the polyner conposition has at

| east one of (i) a tension set value of less than 12% and/or (ii) a
tensile stress at 300% strain of |ess than about 400 psi (2758 kPa), as
determned by a stress strain test according to ASTM D412. 2. The

el astoneric gﬁlf:yrrer conposition of claim1, wherein the polymnmer conposition
conpri s&s fr drf SBgometc prlypecormssitionof dlrion Hrvherdn Hedwhanss sPaesitionsharige

el astomeric R@&aﬁ(é‘&fen&%&%%kh@ﬂtb‘aﬁ asdu@bie2, wherein the pol ymer conposition
conpri ses from about w % to about 18 wt % of the second polyner. 4.The

el astoneric polynmer conposition of claim1l, wherein the polyner conposition
has a V%pat %ﬂg LERI NG i@gqog);meqr&)% %rsiti&l?% ﬁ?l%url Q/%g'ein ﬁ]’eT S rﬁ‘!:raé(g Sosition

pol ynmer conposition of m 4. Wherern the pol yner conp sTtion Nas & Vi cat
sof t eni ng pokcohprigee fdarabbitald vetbototabdi@CO v@%ldikyleleast oneri ¢ pol yner
conposition of claim1l, wherein the polynmer conposition conprises from
about 12 wt%to about 20 wt % et hyl ene. 7. A process for the production of an
el astongri c pirydeey fo€ ERFPBSIutlieofa kRsioRieRig polyer QPhpoIRioh ZbMPridi®AONErs to
produce a pol yner solution conprising a first polynmer in a tirst reactor;

b. pol ymerizfng nBAYRENENS BOPPIBEEEEPEIIEIAPEIMES 60T yBIRERIadi TPy ™ c ond
polymer in ajseeRNdadigactor; c. conbining the first polymer solution with
t he second pol yner solution to produce a polyner blend solution; and d.
processi ng t e poP§HBerizng mpnesiist ooaroducepp dlect aspluionstonmmsising potspdr
conposition; el i.;st pol ymer conprises fromabout 70 W% to
about 90 M(ygc&%ﬂnﬁg&ﬁo@gé&fc{o@m propyl ene and from about 10 wt % to about 30
Wt % uni ts de¢.i vedcdmiyning theyfirstmeyamat/solution @ith GlkOseadndmlyohefsdintiommdrohee
second polyrrgr()lg]%gpélgnscps%l ftlrog,rg bout 88 W% to about 98 wt % units derived
frompropylen@ n rom about w%to about 12 wt % units derived from

et hyl ene andd.or aprGdes€nf) tht pfrayrdreblend shdiowher eiddutdanetlasbmenys ipolypedry mer
conposition is ch:%lra'cterized by two or nore of the follow ng properties: an
overal | propf"8é"'ehnt ent of between about 75 wt % and about 90 W% a

nel ting poi nivh&ehwes firsd polyed d6Haprarsl fidRoaboul 46 Gi %o Wb6@t 90N @RitdGerRRil Nt
greater than_about 45C, a tensile stress at 300% strain of |ess than about

500 psi (3447ORmAIPY S e iiEmiahey yweo de pba 3 vab pniederivad dsmdicHylone ASTM
D412), or ana@yo@raa@ﬁcgwmﬁr%ﬁ@tﬂeos_recm bR mSERAIRLECRMIabb&SEs Lign, about
10 Nin an accelerated storage stability test, wherein the polyner

conposi ti on #vaut W wi%easits denecdfromi propyleneneil dremsabou i vié tobdued2 withamitabout
12% and/or (. j k % aj - 400 psi
(275skpa) . a&rsel BhrRIE RUOERE oo APREMERATL] HerdiPRE AR RRBb T2

8. The pr ocesmnygbsitbmiisrcharaomyzeeiby twoeorpmbienef the divposing i opetidespr ars egerfill om

about 5 wt %grgpngn%uctont%gt (\)qﬁ ‘t%h\?efenta gutS%C‘%lgl/g alf A%ﬁ%o wt%, a melting point between
about 110°C and about 145°C, a Vicat softening point greater than about 45°C, a tensile
stress at 300% strain of less than about 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 about 10 N in an accelerated storage stability test,
wherein the polymer composition has at least one of (i) a tension set value of less than
about 12%, and/or (ii) a tensile stress at 300% strain of less than about 400 psi (2758kPa),
as determined by a stress strain test according to ASTM D412.

8. The process of claim 7, wherein the polymer composition comprises from about 5 wt% to

about 20 wt% of the second polymer.

9. The process of claim 8, wherein the polymer composition comprises from about 10 wt%
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9. The process of claim8, wherein the polyner conposition conprises from
about 10 wt%- 29 - to about 18 w % of the second pol yner. 10. The process
of claim?7, wherein the polynmer conposition has a Vicat softening point
greater than about 65C. 11. The process of claim?7, wherein the pol yner
conposition has a Vicat softening point greater than about 70C. 12. The
process of cludhert7l8 witepkthp secgad pely@er- pol yner is pol ynerized in the first
reactor using a catal yst systemconprising a transition metal conpound and
an activator, wherein: a. the transition netal conpound is a bridged

bi si ndet§! n#halptwesndg dam Agwhdieingbaneolyinef comprsgionl g Jayy lcaRjaidRingwioente | n'
and In2 are ig§£¥'ggl(£@§yQ%tituted or substituted indenyl groups bound to
M and bridgeé %y ) I's"a bridging group in which the nunber of atons in
the direct chain connecting In" with In2 is from1 to 8 and the direct
chain c rises Cor Si, .an is aGoup 3, 4, 5, aqr 6 transition netal;
ona whor b Theershy Greiay & Wosae hopeis comtegiondts ¢ YiBoREIBRIS M he
substi t uent sgRh@r high 86duedod,om t he group consisting of a hal ogen atom

C -C 0 alkyl, C5-C15 aryl, C6-C25 al kylaryl, and N or P- containing alkyl
or aryl; and b. the activator is

N, N-di mgj hyl gl LioBsk B Ligint 2(PREdih Bl RN RO Al Gerifd M the first reactor using

di met hyl ani l'i ni umtetra(perfluoronaphthyl’) borate, N, N-di met hyl ani | i ni um

t et r aki s( per # Fudysisysiére ag@boyiag @irdtsiiodinmgasa! lsgmaeunidianil apraetearoakivket@ns-

Blofga} rel f 1 uor gnet héﬁ'e)tpa%%l] )npe%lacloﬁpto[lﬁ(p Eke%hﬁgefdbﬁ%ﬁgﬁyﬁ %ertaﬁfoes{ef l]\a%}{gof?lgenyl )
t ri phenyl car pawialinfotradln a@peY (h)Xonapktchyt') bot dv'e ater iigeneea}| eeobeititednor

t et raki s(perfl uorohi.phenyCbor at e tor nyl car i,umtetrakis(3,5-,.

bi (et 11 bor SREHGBRER b Parad oy B EMeSHROE R b LRGP A Rl e
second pol ynmie nufbpoblyiteimk Zlefhei direbh&agﬁaﬁigdctfngaﬁt @fith Us iagmn aaba Mﬁithﬁyst em
(o10) rrsing a transition petal co una a an activator, . ereln. a,the
Cransition ! chafhissRites s 5 Spya bt a @mée‘ﬂy% OrB AP R % WESE he
general formglig! {ddni? ¥id QALMERd Byh&Heor! MoreaBstitibatsa iR dubeRtliddahbreZefteted
substituted indenyl groups bound to M and bridged by Y, Yis a bridgi ng
group i n whi Eemithegiaupeersistng af ahslopwm atpra, @i'ﬁe)catlk)dhéfi'ﬁlsc':’éi}‘lnﬁcrpizsr@k){lﬁ’ﬂvvi th

In2 is from d%@(QPQQQ“&nﬁéggﬁf&ﬁngvﬁhp conprises Cor Si, and Mis a Goup

3, 4, 5, or transition n ereIn and In2 - 30 - are
substituted b.n t hibe2 apowsitdri oin BY,Nadimethiylzhiligiuurtetangriiuerephenyh)boudd, t ivdN-by a

substi t uent a%%e%%a%ﬁin&n%ﬁ@ﬁ{a&%rfﬂfo?& aPlﬁtgﬂ%o%t’s ng of Go- %?N%Erx&hylglﬁﬁ%r%-

al kyl aryl , I'ning a or aryl; and
tetrakis(perfluorobiphenyl)borate, N,N-dimethylanilinium-tetrakis(3,5-
bis(trifluoromethyl)phenyl)borate, triphenylcarbenium-tetra(perfluorophenyl)borate,
triphenylcarbenium-tetra(perfluoronaphthyl)borate, triphenylcarbenium-
tetrakis(perfluorobiphenyl)borate, or triphenylcarbenium-tetrakis(3,5-

bis(trifluoromethyl)phenyl)borate.

13. The process of claim 7, wherein the second polymer is polymerized in the second reactor

using a catalyst system comprising a transition metal compound and an activator,
wherein:
a. the transition metal compound 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 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; and where In! and In?
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b.the activator is N, Ndinethylaniliniumtetra(perfluorophenyl)borate, N N
di met hyl aniliniumtetra(perfluoronaphthyl)borate, N, N-di net hyl ani |l inium

t et raki s(perfl uorobi phenyl)borate, N, N-di met hyl aniliniumtetrakis(3,5-

bi s(trifluoromethyl)phenyl)borate,triphenyl carbeniumtetra(perfluorophenyl)
bor at e, : : .. : . :

tri phenyl car BEnvhsHt¢ted iafhp eriositier bnapnethyligresmranddn the hpestjancr »aristifyent
tetraki s(per &LiarPRioRN Y L)dART @hSis@fdt bi RNKHY LA o ranéﬁ khd (N- 3 p-

bi s(trifluoronethyl )OPheny%) bgr at efs 4, T%%y(gg}g’sg}’%o#cl i n$7, wher efn: a.
the first pokymanngglybonaresdded in the first reactor using a catalyst

system conprisi ngt,| .- dj | si | yhbis(] Ayl ) haf.ni i met.hyl.andei t \, N-
di et hyl ani | Ohi o r%ﬁ‘gé?% BorD g%ﬁ'“ﬁg%;ﬁé{")e%?WS%E?WM%O bl D
t et ra( per f | udmomnigphtilimithbarapefluanakphthy)bdretesecond pol WiErdimsthplahijiniri-z ed

in the second, react usin catal yst system dsin transitian netal
conpound sel eérflgla&F&%’ﬂf%ﬂlhg‘ilyra%PFf\}q’si | yObi s( 2- rréf’ﬂfipf{'m thyRinifintun-tetrakis(5-
(3,'5' -di-tebischfiorbpb@nyphehNotMUERZ T I C aiyihdflctirbeiiuny-tetra(perfluorophenyl)borate,
(ti-dinmethylsil y&i s(2-methyl-4- (3,'51-di-tert-butyl phenyl)indenyl)hafni um
di methyl, 0. FIpYE qaﬁlggngn}-mipg(@_or@@wbylmorate, triphenylcarbenium-
napht hyli ndepyhiiziptGRBIUPHERRfoBMko, ( R- di meghyl sily ét(y?c‘a?ﬂ%nﬂ-teﬁakisﬁs-
napht hyl i ndenyl ) hafn i undi rret hyl , (p. - di met hyl si | yObi s(2- net hy1-4-(

car bazyDi ndehiytiilyaomethrhdicnditioydte. or

(11-di net hyl silyl)bi s(2-met hyl-4-(Ncarbazypi ndenyl ) haf ni um di net hyl , and an
activator conpound selected from N, Ndi net hyl ani |l i ni um

t et ra( p&t-f | ubhophessy bl damal, evhereiN, N- di et hyl ani | i ni um

tetra(perflugronapht hyl)borate. 15. The proces f claim?7, further
conprising tfie stghp? §¥Stfp8 Mg tﬂ?@%ﬁ”ﬁ%‘fé‘h& y i‘rsgorf’%?ﬁ%rusé%ocgfaﬁxsgﬁyﬁtﬂ?o
pel l ets, wheceiptistdge pelingtls/ldlybif(indenyijhofviung Widinhakstl behdg dusdred.N6. The

process of cl.ai 4, further c i Si the step of form the el astoneric
pol yner corrp%‘&emyé’ﬂ‘linr‘ﬂn& pelt?téaglgﬁ\}ﬂ{%q%ﬂﬁl%%@e pel 1%t s aﬁlﬁp %F@ﬂw{an&ww@

wi t hout bei ngualgsi@erondphtthiiBokQesss of claim 7, further conprising the
step of fornming the elastoneric polyner -31 - conposition into pellets,

wherei n t he Bel | eths sxaiidgiolynagrdy aefemetizgd;injtheysecargl reagier ysingcieeialptt syt m 14,
further conptdnsd t f i q Sition
into pellet s{dn\?ﬁrg?lgiﬂg%rﬁg%geﬁtgt? )?E?%Fét]&st%o?g%gﬁg{lggﬁhﬁﬂl%q% “{1% @e%or
nmore pol ymerGpEidi-tarsbutdphmybindgnitlrgceniant dimesthyd, plotdmrethysdyipos? mieathny|df

claiml. (35 ditert-butylphenylindenylhafnium  dimethyl, (u-dimethylsilyl)bis(2-methyl-4-
naphthylindenyl)zirconium dimethyl, (n-dimethylsilyl)bis(2-methyl-4-
naphthylindenyl)hathium dimethyl, (n-dimethylsilyl)bis(2-methyl-4-(N-

carbazyl)indenyl)zirconium dimethyl, or (u-dimethylsilyl)bis(2-methyl-4-(N-
carbazyl)indenylDhafnium dimethyl, and an activator compound selected from N,N-
dimethylanilinium tetra(perfluorophenyl)borate or N,N-dimethylanilinium

tetra(perfluoronaphthyl)borate.

15. The process of claim 7, further comprising the step of forming the elastomeric polymer

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

16. The process of claim 14, further comprising the step of forming the elastomeric polymer

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

17. The process of claim 7, further comprising the step of forming the elastomeric polymer
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20. The polyner pellets of claim 19, wherein the pellets are free flow ng
w t hout being dusted and exhibit storage stability.

composition into pellets, wherein the pellets exhibit storage stability.

18. The process of claim 14, further comprising the step of forming the elastomeric polymer

composition into pellets, wherein the pellets exhibit storage stability.
19. One or more polymer pellets comprising the elastomeric polymer composition of claim 1.

20. The polymer pellets of claim 19, wherein the pellets are free flowing without being

dusted and exhibit storage stability.
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