ETHYLENI C POLYMER AND | TS USE CROSS- REFERENCE TO RELATED APPLI CATI ONS

[ 0001] The present application clainms the benefit of U S. Provisional

Appl i cat iwo 2bioi/oogdk6 222, 367, filed on July 1, 2009 and apssaspaobdidred U. S.
Provi sional Application No. 61/222,367 filed on August 7, 2009, and fully
i ncorporated herein. 5 BACKGROUND OF THE | NVENTI ON

[ 0002] Met al | ocene-cat al yzed pol yners have been comerci al for several
years, and are used in manyTEYESE POALYSEBEIR AND I'PS¢/SES packagi ng,
personal hygi ene, autonotive, flooring, adhesives, fibers, nonwvens,
films, sheets, and 10 fabrics. The netall ocene-catal yzed pol yners have
certain adva@éégg_ﬁﬁ%@\@ﬁ T@fiﬁﬂ\ﬂ"ﬂﬂﬂ ﬁ%ﬂj{j&fﬁﬂﬁ@ di stributions. Sone of
the netal | ocene-catalyzed polyners are honbgeneous pol yners that have | ong

chai n branchi ngpooh] ch Erhaeeasagphieitionyl €68 Salbdnkfit §f U ISOPEM&ional
met al | ocene- cat alyzed pol ézrrers are still subiPect to deg,r adat i on under
1

ul travi ol et APRjROMYOHRNE2%634)'s Siladi anduhg L .c08P a8d a seeopsl dided Hedt Prayidonad t hei r
; o By Lo ‘ ‘
use In cer %a}%béﬁgﬁéﬂ RBLAONS JRF V@fg Eﬁ‘ﬁggg&mgomﬁ%{l )E}ﬁm 18%(;}?§ﬁted herein.

nmet al | ocenec zed polyners ati've evel' s of 1ong
chain branching typically exhibit poor hot tack strength and/or a narrow

seal i ng wi ndo i e s useful in certain film

applicati ongBX%%ﬁN@bﬁgﬁﬁ%iﬁg@ﬁS%t al yzed pol ymers include both (a)
the 20 honbgengypygs; br %G@ﬁ%ené—!&@élﬁ@& b@llyhl)érsl HaVEBEe P ERE R ¥ IREIS
("SLEP") which are” prepared using constrai ned geonetry catal ysts ("CGC

Cat al yst"), yacharakarduswl io seshyiend WSPappl R7Q0B3Sichnnd puSRgBg2F8s@i2, and

W93/ 08221, ,as.wel | as the.honogeneous |inear ethyle olL.ymers ("LEP")

whi ch ar e priEBITEGLETAY o IRGI AT sediRee LarY e el iy st s

Vari ous 19r adesri@f TheER%alldeayd-8dalgzadq5d fhdrs Bhvdl@n@id Adan@psh, BRhhtas Aarrbwow
rates, are commerci al I%traval | abl e from The Dow Chem cal npany as ENGAGETM

pol yol ef i n ahelsewarere glatrdigErptqry Pamng|oh sheonretpBoceyactglyzedpeli@ssgie LEPs ar e
commerci al | val I %,ro n | J 1 cal - Tm or
ExCeeD T pol PEea® BelaR THLPAETSlS H PRy SRR RS LR e
pol ymers i s grbaksdbliry. Havwevéer, oRaillgtdnki@ainyzel @oBimels MpisaRlshiyjedtno excess of
300 wppm) of residual unsaturation, with that unsaturation being in
various contlegsdpigisungdssuilidsioiat dight angave Frosprtiskigg chajacteidstics fiiak giake
unsat ur aled (GEPUDSH MK lppllaiihd ABRhaHLAAL N e Fot@one.
tri-substitut eld Vi Hf/: S. §p{)5(§9é Sucﬁ: rgs‘lé%a%e unsat’urastei oens, g.?]ed
parti cul ar | yatahed ipnlyimeds ghohhaye wiaivbbl Higl dels of domgtchainttranching ong-t er m
pol ynmer degradatjon, .as well as to difficulties in gontrolling.either or
both of desiYRglbrGILIf popEihRtarthsEggh %ﬂﬂzqri actglp;oa;vns;aﬁpg WHOR ¥ h
cross- | i nki NgndesU®BmAssstierul AY dBhiOMnPipplithdonsi N ot her end-use applications
(such as 10filns). [0006] Further, for filmapplications, it is desirable to
have a broad t H¥03hl Known metallocene-catalyzed polymers include both (a) the
20  homogeneous-branched, substantially linear ethylene polymers (“SLEP”) which are

prepared using constrained geometry catalysts (“CGC Catalyst”), such as disclosed in

USP 5,272,236 and USP 5,278,272, and W0O93/08221, as well as the homogeneous

linear ethylene polymers (“LEP”) which are prepared using other metallocene (called

“bis-CP catalysts”). Various grades of SLEPs, having a variety of densities and melt

25  flow rates, are commercially available from The Dow Chemical Company as

ENGAGE™ polyolefin elastomers or AFFINITY™ plastomers. Various grades of

LEPs are commercially available from ExxonMobil Chemical Company as

EXACT™ or EXCEED™ polymers.

[0004] A characteristic of metallocene-catalyzed polymers is that they have a

30  significant level (typically in excess of 300 wppm) of residual unsaturation, with that



bondi ng w ndow (tenperature range) as well as relatively |low hot tack
initiation tenperature. 15 BRI EF SUVWWARY OF THE | NVENTI ON [ 0007] Thi s

i nvent i orwwo0rigloadsed t o new essentially |inear polyethylpemase@sionsshavi ng a
very low |l evel of Iong chain branching. Such resins have 110/12 (measured
at 190C) fromabout 5.8 to about 6.5, preferably fromabout 5.9 to about
6.5, a zero shear viscosity (ZSV) ratio of fromabout 1.3 to about 2.3,
preferably fun@makionbeihgdn 28idR coh®iatidnLandWssunky &Rk abord some about 1.5
to about 2.1 and MW Mh of from about 2.0 to about 2.4, preferably from
about 2.1 tdoHpwing WpsBUra®diowRssi ns can have nelt index (190C, 2.16 kg

| oad) from about 0.5 to about 15 grans/10 m nutes, preferably from about
0.7 to about 12. Such resins can also have a DSC nelting point defined by
the rel ationshi p,vid$l, 0008Hdiw, (f)ylefie(vidH1¥ add (lentstitgPvipys( 15301*densi ty) -
7262.4, where density is in g/cc. The density of the polynmers can be from
about 0. 857 g/cc to 0.905 g/cc, preferably fromabout 0.865 g/cc to 0.905
g/cc, most prefapap! v duch s?&-‘lfa%nsgnﬁﬁﬁmg! agﬁ a{}aﬂi&?]a? hQéﬁl%s%P%QJalrQ a first
aspect of the Invention, there Is provide n ethylenic ol yner

conpri si ng. beBERddRo DEBGRIETO (M gOPrnT bRl yDRAW giGFation, §sOOELEY toFdiffienkied irs hows

hot tack data for. twp, ethyl enic polyners.of the invenftion made jnto film
| ayers and fC8PtraH%ﬁﬁl_a?r£¥9§1 RO Tpgking lglésf%égeﬁ&%&ﬂlm jesiFqe
| NVENTI ON [Qﬁ)é)sjsjﬂnkp%f('sﬁﬂhtdﬁQHéform_ation of gHOTROfe ERPuse a%ﬁliéh‘ifl%ﬁs (sughydes a

m xture of materials which conprise the conposition, as we as reaction
pr oduct d0andildesonposi ti on products fornmed from 10t he materials of the

conposi tion. "Blend" or polyner.blend, ! as. used, an intimte
hyei cal | xt o208} padtrder R BtPATERI R s RRb s a ool o A
bl end may orboBMgRAhdBE (@Inpeiablre rdngef asphas e SRpREIFIEE hot tabPlstatoar | evel ).
A blend nmay or may not be phase separated. A blend may or may not contain

one or nor e EBRYRWIGonfi gurations, as determnmi ned 15from transm ssion

el ectron spectroscopy, light scattering, x-ray scattering, and other

met hods known in the art. The blend may be effected by physically m xing
the two 16r MREARRDUYNEARYOOF IHE NCENTI@Nel (for exanple, nelt bl ending
resins or conpounding) or the mcrq level (for exanple, sinultanequs
form ng withi n[9082] sankhit waentinnis redesed foyeyy essentiallydiwgar padyeshdeneyeyas yner s

where the palyiit, RAGKRONS.ASr IbhEHA yaﬁfh%gmhrf@%@ym@h?oxg (fegmaat rabl e

| ong chai n branches,” for exanp e po I's substitute
aver age of la330%h&mnOatipit bBrig abowtrich ppeerablFdtons abdus 3 to"dBolitynerd zaref ers to

am r & GFRERORE SN PR SRt Rl BoRD e PEFRISY SERARSFGLDS ( ne

term” hQ@Dp%‘AH&ItQ'fz,lﬂ%&%ﬂeYer@M?k&Yr?Qooh@lB% 8hotdt Q. PAIYRYBIRITERAL fsbuk T om
only one type of nononer, and the term"interpolyner" as defined. The terns

" et hyl ene/ a-20 t&f dhoupdHypreferabily friomdiboat 2.V ¢o alfout Atde rysh yesrssandademelti bed.

i nerPol YL ey #8045 396 Kp3o&h ror Bl Y5O WBI RS AY nfifified ProfliEbly7 At On

from about 0.7 to about 12. Such resins can also have a DSC melting point defined
by the relationship,

25 [0008] Tm (°C) < (-7914.1*(density)2 )+ (15301*density) - 7262.4, where
density is in g/cc. The density of the polymers can be from about 0.857 g/cc to 0.905
g/cc, preferably from about 0.865 g/cc to 0.905 g/cc, most preferably from about
0.885 g/cc to 0.905 g/cc.

[0009] In a first aspect of the invention, there is provided an ethylenic

30  polymer comprising.



at least two different types of nononers. The generic terminterpol yner

i ncl udes 30 copol yners (usually enployed to refer to polyners prepared from
two di ffewenbimoesaers) and pol yners prepared from nor epchas2amo4aiss f er ent
types of nononers. "Ethylenic polyner"” refers to a pol yner that
contains nore than 50 nol e percent polynerized ethyl ene nononer (based on
the total anobunt of polynerizable nononers) and, optionally, may contain
one or nore BRIBFPRECRIPTION OErTRIE EiRWWeReka- ol efin interpolynmer” refers to
an interpolyner that 5 contains nore than 50 nol e percent polynerized

et hyl ene nmononH00i8ksddgwn lishews betpcladaia far tep cgulgpiepelyaplisef ishomer s) and
at least one a-olefin. .T t hods, an .e [ 00012] Density: The
density of alnfneéll%ﬁrgre“l%aﬁf’ é‘}ﬁ%‘?‘wi%sep%%léisﬁ g&%@%ﬁ@ﬁxg%fpéﬁlo ASTM D 792- 03,

Met hod B, in isopropanol. Specinens are neasured within 1 hour of nolding
after conditioning in the isopropanol bath at 23 Cfor 8 min to achieve

t her mal équilPEBMI%PBE&QRIPEI(Brgég%IMYENFpﬁpeCi NMens are conpression

nol ded accor di A 03-00 Annex Awith a 5 mininitial heating
period at aboupﬂ)?ggl Mr{%hél%w C/ mn cooling rate per Procedure C. The
specinmen is cooled to 45 15 Cin the press with continued cooling until
“cool to the touciComfooidh3]asMedd, idchdies & sniange dbhhtetifidehidRaddntprisd e el t

i ndex (12) of a palyner i s neasured jn accordance with ASTM D 1238,

Condi tion 199MPPsitieR. Rgvellasdesctiop dprsiucsdng de¢pmpasition redrcheerned HPMut es,
and the |t o L red in accordance with ASTM D 1238,

Condi ti gg‘elggé@%a&gqf%enﬁ@?%gbrted in grans 20el uted per 10 m nutes.
The melt index ratBlend'| &0pbR)mdrdlandr atsiveed)imdahas éntimme pbydical ndkmes(that
[00014] Differential Scanni n‘gOCaI or i trg/: gffe({enti al Scanning .

Cal ori met ry P-r8EIOUEFACHAN 96 BF° PLMRERAYBCSH A MERY MAY CARaY 8PV ISt i on
behavi or of (@ofHa¥ AVl at oM e 1aRge APBIeB@HB?b@hMy%ot bOphLX PAkRed.t he TA
I nstrunents QLO0O0 DSC, equi pped with an RCS (refrigerated cooling system
and an aut osabishd maysrusacho@ sontapent or morhdemainabygwatiahsr asdgtaragnddng, a
ni trogen.purge gas flow of 50 m/mn is used. Each sanple i.s nelt pressed
nto a tAn 0T RARTTISHEYFleqin whecyirsomh bt auriie 7a bHln it ARd88REd ¢ o
room t enper ghethds(kndwnGh thearB-TEE BTBad MafiB effedted BY pHReailielxing Rxiwaat ed
fromthe cool ed pol yner, weighed, PI aced in a light alumnum pan (ca 50
ng), and crihpedobmars omiglnagre lqvel eraaxapels; mh@gertd@lw@ﬁléﬁmne its 30
thermal prop i . Th [ i le |. ] by
ranpi ng t he c?éﬁ Oﬁfzdlfl én(%e&rlg b&ghel}}é?gﬁ%éxg‘%ﬁg’t%@@%agg e fgmlﬁlzlég\g #h?%%e\r}glggus

t enper at ur e pacddri)l €. First, the sanple is rapidly heated to 180 C and held
isothermal for 3 mnutes in order to renove its thermal history. Next, the
sanpl e i cool ed ‘tdnean)agused: %?f%t@%ma&w@whﬁrPQIYp%&ré’a%mnﬁe{ thei sot her mal

' ; . . ‘ s h
at -40 C 0rpp:fyrﬂér%@kg?neaal%bl%%?ﬁéﬁohQ%Bﬂqﬂnﬁ%ﬁﬁgrah%hé%r Qfal(rﬁn%hsthé s the

"second heat™ Tanp m nute heating rate. e coo and second
heati ng cur vedymgeras subsorutteldwitl e avoade afuess ehans).@hking bexhchpes 8340 cacpdnasel i ne

endpoints fromth egi pni.ng of crystallizatijon to - C.. The. heat 5curve
el ysed by SePeRRE RER P pEblRETSPLPPH T ohBvel Py Fohi et el 1

The val ues dgRInrf&hedicd oPBRKaMEB ok h AN dr&REsAtTHe G ehdifD terReB8lymer” thus
crystallization tenperature (T,), heat of fusion ) (in Joules per gram,

and t he 28al cutaaced tieg terny Sherhopalymer., T erualhp ypetoygd enisfes sorpolemerssprappred
from only one type of monomer, and the term “interpolymer” as defined. The terms
“ethylene/a-olefin polymer” is indicative of interpolymers as described.
“Interpolymer,” as used, refers to polymers prepared by the polymerization of
at least two different types of monomers. The generic term interpolymer includes
30  copolymers (usually employed to refer to polymers prepared from two different

monomers) and polymers prepared from more than two different types of monomers.



% Crystallinity = ((H)/(292 J/g)) x 100. 10[00015] The heat of fusion (Hf)
and the peak nelting tenperature are reported fromthe second heat curve.
Peak cryswal2biizmbdsen tenperature is determ ned from t hepcoais2ong/oeursye.

Mol ecul ar Wei ght Measurenents by Triple Detector Gel Perneation 15

Chr omat ogr aphy (3D GPC) [ 00016] The 3D GPC system consists of a Pol yner
Laboratories (Shropshire, UK) Mdel 210 equi pped with an on-board
differential refraghoemtgslyhRl) refdda 5%&9@&@1&@{%&%%@@1@@@%& Preci si on
Detectors (Amherst, MA) 2-angle laser |ight scattering detector Mdel 2040,
and a Vi scotRskcepHerlgmenzededyylamoromanaeibised oy el amonrt ofipobomasizeble The

15-degree a e of .t i scatterin et e r. i for calculation
pur poses. Dar}génoé%irf)eag ié(}!l’%%gé.lrlp ’%@ayp%rn *atl)lg?rlged rurgl%)r(r%é: Otﬂ%gél%? lgk Tri SEC software,
Version 3, and a Fhreab@annghyl¥hesaoleh ibripolandgetrsDyhitnterpoBnsysti#m i s al so
equi pped with an on-line solvent degassing device from Pol yner Laboratories
(Shr opshPr e, conRyns rapretha) ¥ mpiiPererprel ¥naiedatieylens nerng (keasn 8tr cm

Pol ymer 25 LgpafiBht P poRnckOast GichBmTly Skt RQERE She'§.oRamki ng (M xed-B). The
sanpl e carousel conpar nt 1s operat ecf at 145 C and the col unmm conpart nent
is operated at 145 C. The sanples are prepared at a concentration of 0.025
g of polyner ip, 20 ent. The chronmat ographi c sol vent contains 100
ppm and the sadsitdgthods and Measuremiends cont aj ns 200 ppm of butyl at ed

hydr oxyt ol uenegogit) - Halshy 3aobvan %fﬁ'b%ly%&@g%@ s fea ik d Qa@Rdind e

pol yet hyl ene sanpl es are gently shaken every 30 minutes while maintaining
160 C fdP 2.ASBMEDHER0S, MeHwdiBhjie copmpanel dpecinen@® mdaswiofl widis] hdkre f | ow
rate through the GPC.is set.at 1 ni/m nute. 0 } ~The,GPC col.um set is
Cal §br at od- BAPOTEEdHR sl s RO B Fiph AT Pm ey RADE S Ecul ar

wei ght  di st reh&vtal 6qui RS HYibLREMEdsaRARBNESThelipeciitne 61¢ dmprekBRtmAIMMY of the
standards ranges from 580 to 8,400,000 g/nol, and the standards are

cont ai ned i riceordg@dR I TM vt P@ dnngadivish aparip dnifiphheatieg peigdat abedst a

5decade of ar-af | € indi Vi I I a i o andar ds
are pur chasZ@Bf r%%%?%néﬁg@ggg?% %élrt?dﬁeg P(r%%?i g%s | 4rhéélvsﬁf‘] .alllﬁgg(gg glos{%r ene
st andar d$ areeC pir tap presslwath cOndifed gooling2éhtittc@il ts adlevewth.’f or nol ecul ar wei ght's
equal to or greater than 1,000,000 g/nol and 0.001 g in 20 nL of sol vent
for mol ecul ar 0&AL s Met dndicesiend Moy ety gt Themaet 1gey Se) ol ¥peindar ds
mer e di ssol viethealud PATLGARRIALH &5 . (239500 fadRi S 20 L@l aniQur hour's.
The narrow standards m xtures are run first and i n order of decreasing

hi ghest nol eepdreed imgiragint eletedpenEhmirtueesirami the reeltdedeadal isonecaswye@agar i t hm ¢
nmol ecul ar wei ght, cal i.hrat.i [ ener at ed ysj fifth-order. pol ynom al
(1t s a tuderaidirnig asrBhoudsiresidier LS s Be mottetioparedislgHie ver e
obt ai neagi N &y ERPEEI) HRMRIS TER N ihdlext Aab (]I%}H? {sshado BY indid Mo AL IeTRdiBs H .+ J.
Chem Phys., 16, 151099 (1948)) and Kratochvi Kratochvil, P., d assical

Li ght Scatt er i HY04bm Piflepansial Searatng Ggloripeagry: 1DEe1@6ial Ragoinger, Oxford, NY
(1987)). The.respons ctor, of e |l aser,detector and. the visconeter. were
Goterm ned (eianeroRes foedoad C0nr R of SRR b B ip BERERAEE: o
wei ght (52, %gb%%ﬁ@ﬂﬂv,er dR/igieratgd Ofte MpbMluranHor dxafiphs ife VA $6@Sintents(@100b dL/ g)
of NI ST 1475. e mass constant of the differential refractive 20 index

det ect or waP¥etesmipad ovithsindRCY efrigested enpbing s yidera Liandean ageramplor 4 168, and

i et | ‘ | ‘ hi
concent 4t 1 andciaft HOGRATHAMLIE R FRRcIETBRS: L5 How LES0 BRI UFF Fal ©
coeffici ent 8éd.eEich sampitcie nieltairesad aitd e eiis fidn arobee U7 HrFCvae givlted s4rHNOe 18]

The Systematic Approach for the determ pation of each detector offset
is then air-cooled to room temperature (~25 °C). A 3-10 mg, 6 mm diameter

specimen is extracted from the cooled polymer, weighed, placed in a light aluminum
pan (ca 50 mg), and crimped shut. Analysis is then performed to determine its

30  thermal properties. The thermal behavior of the sample is determined by ramping the
sample temperature up and down to create a heat flow versus temperature profile.
First, the sample is rapidly heated to 180 °C and held isothermal for 3 minutes in

order to remove its thermal history. Next, the sample is cooled to -40 °C at a 10

4



25 was inplemented in a manner consistent with that published by Bal ke,
Mourey, et. Al (Murey and Bal ke, Chromatography Polym Chpt 12, (1992))
(Bal ke, TWotoriatseskul , Lew, Cheung, Mourey, Chronmatograpay/uledipouo7&hpt 13,
(1992)), using data obtained fromthe three detectors while analyzing a
broad |inear polystyrene honopol yner and the narrow pol ystyrene standards,
30 gYHIVW/ gYLMAN determ nation WO 2011/ 002986PCT/ US2010/ 040759 [ 00019]

The g' was definifge @olinbeatt ahd Rel@fisoMRAGHN £d40 AL ForBSinenuYdsS ABSishvplend  of
pol ynmer divided by the intrinsic viscosity [Il]linear of a |linear polymner

havi ng t he dherehagisidde par Cudiigiithe 7 emdd@abfra@p) itq 6 Wminge beatig rate.
i ndi cation of .S {d nvention,
i s defined glihetcﬁ%ﬁﬁ ngecgﬂ&%%@%lg Fe greco C? dgullrh%\féﬁ]t (lnl\;Veéi}g aleeedeﬂ;ynd t he

| i near pol yreefting basdline @A oirks ‘ﬁ@huﬂae(béglgn](n@wv:fﬂfaﬂlzl%n tcs-28 °@B&[81@ﬂ1@at0f t he
br anchi ng | evel difference between the highest and | owest nol ecul ar wei ght
0

ranges. Por qﬂf%&@ﬂ%&fﬁ@r%ﬂl%w@n@ﬂmml@ﬁs om0V S tGéhfe%ftjia‘Pfsmf?Et end for
br anched pol YyTRE gtk V@bl ERBBadn®( T, 10RORZ kT o (HWY/ @' (LMY
val ue was ca‘lbéchate 135?ng%3?[> &%ﬁ%t Se o m]){i %ﬁa vg ue at ith
fraction in teinperpole iRy, hentl & cudien (M (igHoulds perrgr:tml |anahthmlouhalt¢d1%at ed. The
pol ynmer nol ecul I’r‘ﬂﬂ tgght di S;I’I bution curve was normalized and wei ght
fraction at GYVRHBOEN PR HRIGRCIRBES B4N&Ul at ed. 15[ 00022] The g' (HMW was
cal cul at ed b%drpgalyygitght(gqlf)/@;@ry/g)%q@oof g' calculated for the 30% of
polymer with hi ghest molecular weight, gixw gixwi Ew 0.30 here w, is the
ith fradli on of009d5l mekFhe heint ofi fnSthéHB(a%dfeH@@k MeHIng tﬂmpﬂahir@&lestpmﬂecul ar
wei ght, and ) th 11] near .value  in the sa |thfract on.
1500251 The ‘P thiap bbbl Lol S qt S st PugEr R Brishep SREHLE
fraction of Jeliyg@isewi thin the 30% of polymers with | owest nolecul ar

wei ght . 25Creep zero shear viscosity Method [ 00024] Speci nens for
Creep nmeasurenents were prepared on a programabl e Tetrahedron bench top
press. The progr T/ .essure of 107
Pa. The chase wagw?{%g%ﬂFyﬂ? 2 %asa%%"}g'bscbn’; 2;:81% o coo@ er%e?ég'?oom

t enper atlgr e.ClRouiatography SPeGiPtens were then d| e- cut fromthe pl aque using a

punch press and a handheld die with a djiameter of 25 The specinmen is
about 1.8 mm t HIOOR6]  The 3D-GPC system consists of a Polymer Laboratorles (Shropshire,

UK) Model 210 equipped with an on-board differential refractometer (RI).
Additional detectors can include Precision Detectors (Amherst, MA) 2-angle laser
light scattering detector Model 2040, and a Viscotek (Houston, TX) 150R 4-capillary

20  solution viscometer. The 15-degree angle of the light scattering detector is used for
calculation purposes. Data collection can be performed using Viscotek TriSEC
software, Version 3, and a 4-channel Viscotek Data Manager DM400. The system is
also equipped with an on-line solvent degassing device from Polymer Laboratories
(Shropshire, UK). Suitable high temperature GPC columns such as 30 cm Polymer

25  Labs columns of 10-micron mixed-pore-size packing (Mixed-B). The sample
carousel compartment is operated at 145 °C and the column compartment is operated
at 145 °C. The samples are prepared at a concentration of 0.025 g of polymer in 20
mL of solvent. The chromatographic solvent contains 100 ppm and the sample
preparation solvent contains 200 ppm of butylated hydroxytoluene (BHT). Both

30  solvents are sparged with nitrogen. The polyethylene samples are gently shaken
every 30 minutes while maintaining 160 °C for 2.5~3.0 hours. The injection volume

is 200 microliters. The flow rate through the GPC is set at 1 mL/minute.



[ 00025] Zero-shear viscosities are obtained via creep tests that are
conducted 5 on an AR- & stress controlled rheoneter (TA Instrunents; New
Cast | e, Deblousionage25- mm di aneter parallel plates at 19@CI/USh@oningenet er
oven is set to test tenperature for at least 30 minutes prior to zeroing
fixtures. At the testing tenperature a conpression nolded sanple disk is
inserted between the plates and allowed to cone to equilibriumfor 5

m nutes. The upwen7p! ate Glscwl@ﬁml&mrcaﬂb@twbef&eﬁﬁmn@tﬁ@@m?nﬂeebyhe desired
testing gap (1.5 . Any superfluous material is trinmed and the upper
plate is | oweR@HE twenthsages inraderudpa el ghis distitaren el yatyeergotimdaisde dhai t r ogen
purgi ng at c [ r urs.
Po0o261 A canerafi Fafahagy of eduo ghe el a0 PR A0 85 unf ot IR

sanpl es to emsdakls h@dontdﬁ@d&h@atdyclamat@;&mear Edchts€andard raixnad augi [kt he in
t he hbmﬁonlan region. 15The resulting steady state shear rates are in the
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[00018] The Systematic Approach for the determination of each detector offset
25  was implemented in a manner consistent with that published by Balke, Mourey, et. Al
(Mourey and Balke, Chromatography Polym. Chpt 12, (1992)) (Balke, Thitiratsakul,
Lew, Cheung, Mourey, Chromatography Polym. Chpt 13, (1992)), using data
obtained from the three detectors while analyzing a broad linear polystyrene
homopolymer and the narrow polystyrene standards,
30
g’ (HMW)/g’(LMW) determination



[ 00030] To obtain Mwv_gp, val ues, the chromatographic system consisted of
either a Polyner Laboratories Mdydel PL-210 or a Pol yner Laboratories Model
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(BHT). Sanples were prepared by agitating 25 lightly for 4 hours at 160C.
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performed using Viscotek Tri SEC software Version 0. The pecision of the
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weight fraction at i molecular weight was calculated.

15 [00022] The g’(HMW) was calculated by the weighted mean value of g’
calculated for the 30% of polymer with highest molecular weight,
Z(gl lej Z(g; Xwij

HMW) = =
g (HMW) = > 0.30

here w; is the i fraction of polymers within the 30% of polymers with highest

molecular weight, and g’ is the []/[N]iinear Value in the same i" fraction.

20
[00023] The g’(LMW) was calculated in the same way, where w;is the jth
fraction of polymers within the 30% of polymers with lowest molecular weight.
Z(gvj XWjj Z(g'] Xw]'j
' J J
LMW) = =

g (EMW) =0 ; 03

25 Creep zero shear viscosity Method

[00024] Specimens for creep measurements were prepared on a programmable
Tetrahedron bench top press. The program held the melt at 177°C for 5 minutes at a

pressure of 10’ Pa. The chase was then removed to the benchtop to cool down to room



Alr Knife: OCS air knife to pin the filmon the chill roll, available from
OCS Optical 30 Control Systens GrbH, or equivalent. Cast FilmChill Rolls
and W ndiwg 20nia298€CS Mbdel CR-8, avail able from OCS Optrcrals2@Gontored
Systens GrbH, or equivalent. 35 WD 2011/002986PCT/ US2010/ 040759 Profile
Nunber 070 071 072 MELT INDEX dg/mn 0.1-1.2 1.2-3.2 3.2-32 Density g/cnB
ALL ALL ALL Throat C 25 3

temperature. Round test specimens were then die-cut from the plaque using a punch
press and a handheld die with a diameter of 25 mm. The specimen is about 1.8 mm
thick.
[00025] Zero-shear viscosities are obtained via creep tests that are conducted

5  onan AR-G2 stress controlled rheometer (TA Instruments; New Castle, Del) using
25-mm-diameter parallel plates at 190°C. The rheometer oven is set to test
temperature for at least 30 minutes prior to zeroing fixtures. At the testing temperature
a compression molded sample disk is inserted between the plates and allowed to come
to equilibrium for 5 minutes. The upper plate is then lowered down to 50 um above

10 the desired testing gap (1.5 mm). Any superfluous material is trimmed off and the
upper plate is lowered to the desired gap. Measurements are done under nitrogen
purging at a flow rate of 5 L/min. Default creep time is set for 2 hours.

[00026] A constant low shear stress of 20 Pa is applied for all of the samples to
ensure that the steady state shear rate is low enough to be in the Newtonian region.

15  The resulting steady state shear rates are in the order of 10™ s for the samples in this
study. Steady state is determined by taking a linear regression for all the data in the
last 10% time window of the plot of log(J(t)) vs. log(t), where J(t) is creep compliance
and t is creep time. If the slope of the linear regression is greater than 0.97, steady
state is considered to be reached, then the creep test is stopped. In all cases in this

20  study the slope meets the criterion within 30 minutes. The steady state shear rate is
determined from the slope of the linear regression of all of the data points in the last
10% time window of the plot of € vs. t, where € is strain. The zero-shear viscosity is
determined from the ratio of the applied stress to the steady state shear rate.

[00027] In order to determine if the sample is degraded during the creep test, a

25  small amplitude oscillatory shear test is conducted before and after the creep test on
the same specimen from 0.1 to 100 rad/s at 10% strain. The complex viscosity values
of the two tests are compared. If the difference of the viscosity values at 0.1 rad/s is
greater than 5%, the sample is considered to have degraded during the creep test, and
the result is discarded.

30



25 3 25 3 Zone 1 C 180 5 160 5 140 5 Zone 2 C 240 5 190 5 170 5 Zone
3 C260 5 200 5 175 5 Zone 4 C 260 5 210 5 175 5 Adapter
WO 2011/002986 PCT/US2010/040759

ZSVR definition:
[00028] Zero-shear viscosity ratio (ZSVR) is defined as the ratio of the zero-
shear viscosity (ZSV) of the inventive polymer to the ZSV of a linear polyethylene
material at the equivalent weight average molecular weight (My.gpc) as shown in the

5 equation below.

ZSVR =210

Mo
[00029] The no value (in Pa.s) is obtained from creep test at 190°C via the
method described above. It is known that ZSV of linear polyethylene Mo, has a power
law dependence on its My, when the My, is above the critical molecular weight M.. An
10 example of such a relationship is described in Karjala et al. (Annual Technical
Conference - Society of Plastics Engineers (2008), 66", 887-891) as shown in the

equation below and it is used in the present invention to calculate the ZSVR values.

Ny, =2.20x107° M 2%

w—gpc
The My_gpc value in the equation (in g/mol) is determined by using the GPC

15 method as defined in the next section.

M,,._g,c determination
[00030] To obtain My, values, the chromatographic system consisted of
either a Polymer Laboratories Model PL-210 or a Polymer Laboratories Model PL-
20  220. The column and carousel compartments were operated at 140°C. Three Polymer
Laboratories 10-um Mixed-B columns were used with a solvent of 1,2,4-
trichlorobenzene. The samples were prepared at a concentration of 0.1 g of polymer in
50 mL of solvent. The solvent used to prepare the samples contained 200 ppm of the
antioxidant butylated hydroxytoluene (BHT). Samples were prepared by agitating
25  lightly for 4 hours at 160°C. The injection volume used was 100 microliters and the
flow rate was 1.0 mL/min. Calibration of the GPC column set was performed with
twenty one narrow molecular weight distribution polystyrene standards purchased
from Polymer Laboratories. The polystyrene standard peak molecular weights were

converted to polyethylene molecular weights using

30



C 260 5 2255 180 5 Die C 260 5 225 5 180 5 Screw Type Standard Standard
Standard Screw Speed RPM 70 2 70 2 70 2 Air Knife Flow NmB/h 6 2 6 2
WO 2011/002986 PCT/US2010/040759
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B
M polyethylene =A (M polystyrene)

3)

rwhere M is the molecular weight, A has a value of 0.4316 and B is equal to 1.0. A third order
polynomial was determined to build the logarithmic molecular weight calibration as a
function of elution volume. Polyethylene equivalent molecular weight calculations were
performed using Viscotek TriSEC software Version 3.0. The pecision of the weight-average

molecular weight AM,, ,; was excellent at < 2.6 %.

Gel rating of the polymers.

[00031] Method/Description of GI200 test

Extruder: Model OCS ME 20 available from OCS Optical Control Systems GmbH
Waullener Feld 36, 58454 Witten, Germany or equivalent.

Parameter Standard Screw
L/D 25/1
Coating Chrome

Compression ratio  3/1

Feed Zone 10D
Transition Zone 3D
Metering Zone 12D

Mixing Zone ---
Cast Film Die: ribbon die, 150 x 0.5 mm, available from OCS Optical Control
Systems GmbH, or equivalent.

Air Knife: OCS air knife to pin the film on the chill roll, available from OCS Optical
Control Systems GmbH, or equivalent.

Cast Film Chill Rolls and Winding Unit: OCS Model CR-8, available from OCS
Optical Control Systems GmbH, or equivalent.

10



6 2 Deto Chill ROIl Mm6 16 16 1DetoAr Knifem6 16 16 1
Chill Speed mMmn. 3 13 13 1 Chill Tenmp. C20 2 20 2 20 2 Tension

Speed mM MvV0.2011/002986 PCT/US2010/040759
Profile Number 070 071 072
MELT INDEX dg/min 0.1-1.2 1.2-3.2 3.2-32
Density g/cm3 ALL ALL ALL
Throat °C 25+3 25+3 2543
Zone 1 °C 180 +5 160 £ 5 140+ 5
Zone 2 °C 240 +£5 190 £5 170 £ 5
Zone 3 °C 260+ 5 200+ 5 175+ 5
Zone 4 °C 260+ 5 210+5 175+ 5
Adapter °C 260+ 5 225 +5 180+ 5
Die °C 260+ 5 225 +5 180+ 5
Screw Type Standard Standard Standard
Screw Speed RPM 70 +2 70 +2 70+2
Air Knife Flow Nm3/h 6+2 6+2 6+2
Die to Chill Roll | mm 61 61 6+1
Die to Air Knife mm 61 61 6+1
Chill Speed m/min. 3+1 3+1 3+1
Chill Temp. °C 20+2 20+2 20+2
Tension Speed m/min. 6+2 6+2 6+2
Winder Torque N 8+1 8+1 8+1
Lab Temperature | °C 23+2 23+2 23+2
Lab Humidity % <70 <70 <70
Width mm 108 + 18 108 + 18 108 + 18
Thickness um 76 +5 76 +5 76 +£5

Gel Counter: OCS FS-3 line gel counter consisting of a lighting unit, a CCD detector
and an image processor with the Gel counter software version 3.65¢ 1991-1999,
available from OCS Optical Control Systems GmbH, or equivalent. The OCS FS-5

5  gel counter is equivalent.

Instantaneous GI1200

Note: Gl stands for “gel index”. GI200 includes all gels 2 200 Lim in diameter.

10 [00032] The instantaneous GI200 is the sum of the area of all the size classes

in one analysis cycle:

4
Xj = E AT,j,k
15 k=1
where:
Xj = instantaneous GI200 (mm?/24.6 cm3) for analysis cycle j

4 = total number of size clauses

20

11



6 26 26 2 Wnder Torque N8 18 18 1 Lab Tenperature C 23 2 23 2 23 2
Lab Hum dity % <70 <70 <70 Wdth mm 108 18 108 18 108 18

WO 2011/002986 PCT/US2010/040759
GI200
GI200 is defined as the trailing average of the last twenty instantaneous G1200
values:
20
5 <X>= XX/20
Jj=1
where:

<X> = GI1200(mm?/24.6cm3)

10 One analysis cycle inspects 24.6 cm3 of film. The corresponding area is 0.324m? for a
film thickness of 76 pm and 0.647 m? for a film thickness of 38 pm.

[00033] Gel Content Measurement: When the ethylene interpolymer, either
alone or contained in a composition is at least partially crosslinked, the degree of
crosslinking may be measured by dissolving the composition in a solvent for specified

15  duration, and calculating the percent gel or unextractable component. The percent gel
normally increases with increasing crosslinking levels.

[00034] Long chain branching per 1000 carbons: The presence of long chain
branching can be determined in ethylene homopolymers by using "*C nuclear
magnetic resonance (NMR) spectroscopy and is quantified using the method

20  described by Randall (Rev. Macromol. Chem. Phys., C29, V. 2&3, 285-297). There
are other known techniques useful for determining the presence of long chain
branches in ethylene polymers, including ethylene/1-octene interpolymers. Two such
exemplary methods are gel permeation chromatography coupled with a low angle
laser light scattering detector (GPC-LALLS) and gel permeation chromatography

25  coupled with a differential viscometer detector (GPC-DV). The use of these
techniques for long chain branch detection and the underlying theories have been well
documented in the literature. See, for example, Zimm, G. H. and Stockmayer, W. H.,
J. Chem. Phys., 17, 1301 (1949), and Rudin, A., Modern Methods of Polymer
Characterization, John Wiley & Sons, New York (1991 ) 103-112.

30 [00035] Hot Tack Testing of Films: Hot Tack testing can be determined in
accordance to Strength (Hot Tack) of Thermoplastic Polymers and Blends
Comprising the Sealing Surfaces of Flexible Webs as referenced in ASTM F-
1921_04.

12
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(B) arelatively high ratio of vinyl groups to total unsaturated groups in the polymer
chain, as compared to known metallocene-catalyzed ethylenic polymers. This
combination is believed to result in lower gels for end-use applications (such as films)
where low gels are important, better long-term polymer stability and, for end-use
applications requiring cross-linking, better control of that cross-linking, in each case
while maintaining a good balance of other performance properties.

[00037] The novel polymers of this invention are interpolymers of ethylene
with at least 0.1 mole percent of one or more comonomers, preferably at least one a-
olefin comonomer. The a-olefin comonomer(s) may have, for example, from 3 to 20
carbon atoms. Preferably, the a-olefin comonomer may have 3 to 8 carbon atoms.
Exemplary a-olefin comonomers include, but are not limited to, propylene, 1-butene,
3-methyl-1-butene, 1-pentene, 3-methyl-1-pentene, 4-methyl-1-pentene, 1-hexene, 1-
heptene, 4,4-dimethyl-1-pentene, 3-ethyl-1-pentene, 1-octene, 1-nonene, 1-decene, 1-

dodecene, 1-tetradecene, 1-hexadecene, 1-octadecene and 1-eicosene.

Preparation of an Ethylenic Polymer of this Invention

[00038] For producing the ethylenic polymers of this invention, a solution-
phase polymerization process may be used. Typically, such a process occurs in a
well-stirred reactor such as a loop reactor or a sphere reactor at temperature from
about 150 to about 300 °C, preferably from about 160 to about 180 °C, and at
pressures from about 30 to about 1000 psi, preferably from about 30 to about 750 psi.
The residence time in such a process is typically from about 2 to about 20 minutes,
preferably from about 10 to about 20 minutes. Ethylene, solvent, catalyst, and one or
more comonomers are fed continuously to the reactor. Exemplary solvents include,
but are not limited to, isoparaffins. For example, such solvents are commercially
available under the name ISOPAR E from ExxonMobil Chemical Co., Houston,
Texas. The resultant mixture of ethylene-based polymer and solvent is then removed
from the reactor and the polymer is isolated. Solvent is typically recovered via a
solvent recovery unit, that is, heat exchangers and vapor liquid separator drum, and is

recycled back into the polymerization system.

13



] =1 where: <X> = d 200(mR/24.6cnB) 100ne anal ysis cycle inspects 24.6 cnB
of film The corresponding area is 0.324n2 for a filmthickness of 76 tm
and 0. 64AvoRoficnn2eefi | m t hi ckness of 38 [00033] Gel ContremtushEasuwrenent :
When the et hylene interpolymer, either alone or contained in a conposition
is at least partially crosslinked, the degree of crosslinking may be
nmeasured by dissolving the conposition in a solvent for specified
15duration, anphoe3hr ulsfitable chlabysRE0E 8Rin $Ripafihg URGHNERSIIAAES of @fiponent . The
per cent gel normal |y increases with increasing cros slinking |evels.

[ 00034] Longnedwdion mllai@cﬂmﬁ/r?gnmeundmmndm%@ﬁ? Cmﬁeowdééléaweadapteﬂéwg chain
branching c n L e g nucl ear
magneti c regﬂ aﬁlgg%l(lﬁe\}lu%m%gresé th ¥tlcur11§t %%an n%{zﬁltlg%p té%és@ Sut]cﬁ%s met hod 20
descri bed b%oﬁm@dqioﬂyrﬁdiﬁutloﬂ\/&hrrfypfpﬂlymaiﬁmonBthS pha@@@olyﬂlerﬁ&iﬁon 285-297).
There are other known techni ques useful for determ ning the presence of

| ong chaPn B¥E5FEHEs in et hyl ene polyners, including et hyl ene/ | - oct ene

interpolyners u gr aphy
coupled with a OM/gng OﬁFSQQF&F¥§H? scC ter 8%dg?§g§§$%%%&%${%fﬁg§9and
gel perneatiiona so]umon@bt;grmphqiorﬂﬁroc@a jpkiag a\pol}hna‘lzdtld')ti entadpitithdt iva scahet er
detector (GPC e of th e techni.ques, f ong chai n branch
ot ect | on' arfdmES CLHREHAITHEY PR SeHOS T Ga BEMSacunent ed | t he
literature. See, for,gxanples Zimm G H ,and Stoeckmayer, W H, J. Chem
Phys., 17, 1301 (194%) Rudi NR°AR, Modié
Characteri zation, John MH@y & Son 3 New Yor' 991 ) 103-112. 30[00035]
Hot Tack Testing gL fget erm ned in accordance
to Strength (Hot Tack) ‘hernngbast and Bl ends Conprising the
Seal ing Surfaces of FlgXib\e Webhs in ASTM F1921_04.
[ 00036] Ethyl enic pRyners ‘his'fhven =64 2kt hyl eni ¢ pol ymers of

is i i ' ' ' hght, relatively |ow density
pol ymers that have a uni qug gt on A) a relatively | ow total
anount of unsaturation, angy(B)\ a relatifer¥ high ratio of vinyl groups to
total unsaturated groups g3n therpol ymm® 5 chgin, as conpared to known
net al | ocene-catal yzed ethyl enic polynmers. This conbination is believed to
result il | ower gdles: ¥Mois Terdti-ouge paghpitilcdti ons (such as filns) where | ow
gel s are inportant, better long-termpolymer stability and, for end-use
applications requiring Cross- | i nking, better control of that cross-1inking,
in each case vafl)(lOdlhalAmt andepagleatlg oodh dealimeree i04 sudtstieredp@y f arygnog,
properties. 00037 The novel rs of this invention_are
i nt er pol yner ‘Fmélﬁ%%)‘ibé%ew’tlﬁd%’?nqh%lgg €agh %CCHHF‘é“ep%rFéélﬁftermBh@eéfo%r e
cononormers, o%ﬁ@t%{gacﬁ* iy cylcRAR1; %@ aiﬁ”yl%lr :? s Naf QIR OB drol @ yR11PI- §hd N
conononer(s) may have, for exanple, from3 to 20 carbon atofs. Preferably,
the a- oll&f i rhabaydresabyl- malystimav@d@‘l\ta@vas f@anebbmléttbﬁrpm@oehvlaaieﬁstapml efin
conononers ingl t ar not t ed to Iene ut ene,
3-net hyl - 1- bgﬂﬁ%tﬁ‘éemlac eht 8 arity with "%#‘wa“fl g{)d C}hlthgez{t\}?yﬁ?dl pent ene
1-hexene, 1- hpwoage, #.ifdpen@nyleadt &fe‘:ﬂh@ﬁ& is 3@5&1Mky1kn¢0%9&1@ﬂﬁyleﬁe ect ene,
1- nonene, 1-decene, 1- dodecene, 1l-tetradecene, 1-hexadecene, 1-octadecene

and 1- ei coseneloalerylanegronp asfan arerdy phsthited qsivpties thefeof:hi s | nvent i on
[00043] R* independently each occurrence is hydrogen, halo, hydrocarbyl,

20  trihydrocarbylsilyl, trihydrocarbylsilylhydrocarbyl, alkoxy or di(hydrocarbyl)amino
group of up to 50 atoms not counting hydrogen;
[00044] R’ independently each occurrence is hydrogen, halo, hydrocarbyl,
trihydrocarbylsilyl, trihydrocarbylsilylhydrocarbyl, alkoxy or amino of up to 50 atoms
not counting hydrogen, or two R” groups on the same arylene ring together or an R’
25  and an R*' group on the same or different arylene ring together form a divalent ligand
group attached to the arylene group in two positions or join two different arylene rings

together; and

14



20[ 00038] For producing the ethylenic polymers of this invention, a

sol ution- phase polynerization process may be used. Typically, such a
process osounsl/iomsa Wel | -stirred reactor such as a | oopPpreast@w/0a75a sphere
reactor at tenperature from about 150 to about 300 C, preferably from about
160 to about 180 C, and at pressures from about 30 to about 1000 psi,
preferably from about 30 to about 750 psi. 25The residence time in such a

process is typ[goauby frR'QmdEPErendy bahahetter?® ihAbeS hy@bedibyiakl y from
about 10 to about 20 minutes. Ethylene, solvent, catalyst, and one or nore

cononomer s atF@YCfre@larbriﬁﬂﬂylmmsqulptt@ 20 eormserpt covntinghyizanyordoR v s i ncl ude,
but t
o e, o) AR § B hEARALAL B PR IR S oIS AR

Co., Houstorgro@f) Texas. The resul tant m xture of et hyI ene- based pol yner and
sol vent is then renoved fromthe reactor and the polyner is isolated.

Sol vent Ps typlQ04Apl, r%@h@e%alem %ylgngah%ﬁ%talr@@eﬁ}m apgh fheir syRliesis are peat
exchangers and. HRR% vxlroq%gégg?@r&%tﬁ@wn%wuglﬁ g JIRGYA fedls E?o%dar&to the

pol ymeri zati on system Suita catal ysts use I h preparing the
novel pol ymsfislatd tuhU§ A@(D@MﬂOtﬂiOBn@lmxdg the\pretfe:rrqdmum/atnnt eyhdxyagher on  of
conpounds that jis a

type of pol Qﬂ’?et'fﬂn‘i"él% ﬁyeotggge RN D i ! 116&9’(5‘;@%%@2@88”! cul ar

sl urry-pol yrE@cﬁfn%f&AR)"‘mOW(ﬁmpl@%%@? pS’ﬁNdiS?er d%aalRR aARPBRRRSESton [ 00040] In
one enbodi nent, an ethylenic polynmer of this invention’is prepared in a

sol uti or10po|05bnélrtlpzafqr@s\e ol the prederusi prdywlqno hyphesyiethat imetal campleyetare lae i s a

nmetal conple f a. I responding to the formula:
10where M3 cﬁ %segﬁ?&}dggﬁﬁ%ﬁgég@jgbgﬁbg&[ 00041] Ar4 independent!y
each occurrencp0a7p SEHeShéthidopth1&Opal Omariytiod c@ldBsst AL be hétivial to form

substituents, 1 ndependently each occurrence, are selected fromthe group
consi sting oM asfikgFatalysieppapkiipn by gembingtionwish 9ge onmardesicatalysts,

trihydrocar q%l:f%{]e }lpall’ A & ﬁ# Qg%la(?zflg ac{ Q}GH 13488 %él{l W e ofR s Yidh Y Sor

t her eof 0VI SO & Substituent acks co- p?anarlty

with t hQSaI’ Yuigbleupcatalyvh fatuse indhﬁieqjol}&ﬁehﬁfbr oligom@AO 4 midekahew] egepdant | y
each occurrence is a C2_20 al k]il ene, cycl oal kyl ene or cycl oal kenyl ene
group, or arm§tR¥AYpIngyHE: pt Welbas WK oarRajible, Aicegrdinating, ionfoupag] Ro1

i ndependent | o 8%5}?0 P@M@r I

20tri hydrocac)r()gf}‘)%&)ﬁ1 %?)U{a'rillﬁﬂy rdch)%eéigggﬁ hn%gr ocar by (%C&tﬁélth alummum

di (hydr ocar HifEAans adsJo gyriabje fof uasvpasta@o&ﬁalat;to rfklertecthnaxpmrfbl plgpztmtgrsmgbn;

[00044] R3 independentl|ly each.occurre h hydr ocar byl ,
tri hydrocar w?fﬁﬁfﬁ@ﬁ"unw Xﬁ%ﬁ&&%ﬁ?ﬁwg}ﬂ;ﬁe Rotip eﬁ@ﬁ o3 @d%@P Frt no- ot up
to 50 abpns ARmisdRtd A aNHQRRR a3 Aiscloded fR3U S PaBR: 196, b3a2380%LAlky| ene
ring together or an R3 25 and an R21 group on the sane or different arylene

ring toget het. )T‘bﬁ% 2dKaatiesky et a]g)aﬁ@lgﬁéapsmldmt@a) tood 51 1851 ene group i n
two positi OQE e 8}trét tlvyo different arylene rings together; and
[00048] Polymeric Blends or Compounds of this invention: Various natural
or synthetic polymers, and/or other components, may be blended or compounded with
25  the novel polymers of this invention to form the polymeric compositions of this
invention. Suitable polymers for blending with the embodiment ethylenic polymer
include thermoplastic and non-thermoplastic polymers including natural and synthetic
polymers. Suitable synthetic polymers include both ethylene-based polymers, such as
high pressure, free-radical low density polyethylene (LDPE), and ethylene-based
30  polymers prepared with Ziegler-Natta catalysts, including high density polyethylene
(HDPE) and heterogeneous linear low density polyethylene (LLDPE), ultra low
density polyethylene (ULDPE), and very low density polyethylene (VLDPE), as well

as multiple-reactor ethylenic polymers (“in reactor” blends of Ziegler-Natta PE and
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[ 00045] RD, independently each occurrence is halo or a hydrocarbyl or
trihydrocarbylsilyl group of up to 20 atons not counting hydrogen, or 2 RD
groups t oyethewooaese a hydrocar byl ene, hydrocarbadi yl, dipemais2@in0/040759

pol y(hydrocarbyl )silyl ene group. 5[00046] Such pol yval ent aryl oxyet her
metal conpl exes and their synthesis are described in WD 2007/ 136496 or WO
2007/ 136497, using the synthesis procedures disclosed in US-A-2004/0010103.
Among the prigéenscese PB! 3¢Rla& Prodatty Xt hRru SePabnt@pb8epgar e t hose

di scl osed as exanple 1 in WO 2007/136496 and as exan‘BI e A10 in WD

2007/ 136497. (Ksirh%ramereetcaééeﬁ ﬁ%%%(@rquibfrtwhérﬁ 5@5446& pdkteridiitd. s0%or use

'n W0 2007/ TSEIORTDE Ve Fo0 e AR beBB; ST RBngnagr & o' o<

pol ymeri zat iaom). c@ctrﬁnhy@ial erﬁam;hles @iﬁﬂe‘dﬁétﬁﬁleh@bﬁ@ﬂIpb@lmeagiﬂcliﬁe@a[tlaANETM
conposi tion by conbination wth one or nore cocatal ysts, preferably a

cation férmg2 é@&épéql%tun%ar ?P]ryéﬁ’g’lq_né\ﬁ%’oh@ieé DEWIEXBhBelyethyishe t her eof .
15Sui t abl e qocafal st 51% MEE@I VAS Re DR érﬁg%e?}\%gﬁeohl'l GBbIe%rom The

al um noxanes, especi a met hyl aFum noxan as inert, conpatible,
noncoor di natl])m Chemicat Gbmpalgy c@thposmdble sgothetd pdglmmdnéludaﬂpmpﬂmpylene

al um noxane O or tr. al umi num (TEA) js also suitable for use as a
cocat al yst . ¢ B Hf Olbl?rB PR &solasER PRYBIIPY e AR Cnoxane i s
di scl osed in, e Md MAdorm eBfione RRYnS] m’é} thviBnMiilig noxanes can
al so be made as dp}gcl osed |n0 Ue%6 Pa&g%é}@Nos P ty S))e 95::1 La|l et al.);

4,544,769 (Kamvémxere,tet]a%rlel)e-VIByMBtaM@\(A&; hﬂm\/@ne/etnyéhlcyholaznplolsm@m 585
(Deavenport eﬁ

el oot hysBieds, s meginea bt i HY N Fene PR Sackise by Rsthent s

nmay be bl endﬁdh@ﬂrdg@ﬁa@&ummtmsttherzéﬁ(rsgsrmmcslzml MEhSm@pldshe s i nvention to
form the pol yrrerl c conpositions of this invention. Sui tabl e polyners for

bl endi ng wi tH9lxUithesieso Oﬁ‘torgﬁn@ﬂlﬁyleélﬁr@s%mlmﬁfslsﬁﬂ yahylpea-based a5t i ¢ and
non-t her m)plrFa lgnep@as%/{({rﬁeaoh@?s % da@%b %1 a’%ﬁ alpedus% ﬂtapg(gﬂlg?r%ﬂ illBlehds

Sui tabl e synthetic po I'nc A ene- ase mers, such as
hi gh prdassure coﬁlpeaidsaﬁudeahtﬂ et Nid p'olpmblxseif lekyib ﬁﬁentﬁdeRE)mmafwhl
et hyl ene- based 30pol yners prepared with Ziegler-Natta catal ysts, including
hi gh densi t FXpopiFe pﬁév@ﬂ&en@mﬂﬂﬁytaawnﬁ éﬁ@#%@fér?él%@wrh%%?hwawe@@ﬁs. ty

pol yet hyl eneele(sH'r{'?an e tA(IaFIN‘i’I"Yd@\A@lpBDaégH%Uﬁ\éRﬁMé SREENEAKEM r@&ﬂﬁcﬁr‘?r y low

density poI yet hyl ene VLDPE tiple-reactor ethylenic
pol ymers (" iabasteaast,doth dulaelaus fioim the@lowrCllmnutaﬂ (Riang, amistoaith@ciehe PE, such
as products 545, 088 Koltha r.et al.

d U S Pat
55 070" MRS o HpmpeneoisghaEa o AR IcEy iy 4O BIR R ‘61&5
(Kol t hamger \eERQiFQTM p‘ért%ﬁga&Z%o()JﬁQJr@ hQamRe ﬁBmaﬂ‘he)DO\@@e&uﬂlﬂ@o

(Kol thanmrer et al.)) rcial” exanpl es of |inear ethylene- baseoy pol ymer s
i ncl ude ATTANETASTAMAXA polyn@em\ranlybla|meme®1h@hma1@wopmr

o vt o LElangushe RS ene R bt P NER Mt oG o e ntro it | o' "

pol ymer s i ncdoktheis@!l s edytr&f the (eb@lelmd paetr sraHisfiyvenbdoRal yaitaptioane,
i sotactic polypr op¥l ene, atactic polypropyl ene, and random
et hyl ene/ pr dp¥dheié eper mp@mdsevﬂﬁ aéqaan@hérowtﬁ)t‘énlp@nengre other

et hyl engyvi '&’)Ln %ﬁ&it?’x&d&f&ﬁér %ﬂ@ﬁ'el‘?@%{a '19%1_5’%&%@?&}8'11091?@8{;&’ gl or

pol yst yrene, ren rene rene
copol yners aslydthhtgdmgsenam p@iyﬁh@fsl, ydihmmsreiﬂiexrcﬁrgfag(sﬁB,ngmldn SEB®nt and
t her nopl asti c pol yur et hanes. Honobgeneous ol efin-based pol yners such as

et hyl ene- basWdityes-gHispy Manes %Eé@rsp PRIIARESs sigbiligprsstabrrants. 61daso be
useful as CUPRRAY:S bﬂ(ﬂmmg %QQﬁs, and/or plasticizers. Such polymeric compositions may

include thermoplastic polyolefins (TPO), thermoplastic elastomers (TPE),

30 thermoplastic vulcanizates (TPV) and/or styrenic/ethylenic polymer blends. TPEs
and TPVs may be prepared by blending or compounding one or more ethylenic
polymers of this invention (including functionalized derivatives thereof) with an

optional elastomer (including conventional block copolymers, especially an SBS or
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15 or conmpounds made with the ethylenic polyners of this invention.
Comrer ci al exanpl es of honbgeneous netall ocene-catal yzed, ethyl ene-based

pl ast omrerwoantigloasboner s i ncl ude AFFI NI TYTm pol yol ef i n plcaaiseomnso7and
ENGACETM pol yol efin el astoners, both available from The Dow Chem cal
Company, and commerci al exanpl es of honbgeneous propyl ene-based pl astoners
and el astoners include 20 VERSI FYTM performance pol yners, avail able from
The Dow ChersEpY blcekBaiymaner MPISTAMAXhaRA rybBRE)Sand\eptibadyen drb @ik onMobi |
Chemi cal Corrpani/. o [000494 The oI ynmeric conpositions of this invention

i ncl ude conpByMicRBANIZAG EFR@p MeROMPAs iontoh ghig triygniegii woydbgner of

L e ORI AR 88, P L

conponent s rayenitios itheonelmaae pollyoleflhs (Sutieds pcﬂypmpylan@l AOTPE yolyhgiricc
materials, polynmers, additives, reinforcing agents, ignition resistant

addi tives, fGoPIPepi§on ghhasinvenide; weuld ?e P%@ﬁ@ﬁeéw&mdglg FtcRBIPPPRAHR one or

col orants, : t rs.
Such pol yirer | Qe Roasaar L BOBIR! o R R St o AR Pl PPN R

t her nopl ast |a:stﬁ1emstbdxn$r®p(>ryi?l§) or aﬂﬁolbﬁebhmblcamlymemwhcdmmamssd (nTB\S) and/ or

styrenic/et I en I ends.. TP d TPVs, ma repared b
bl endi ng or bf?ng ﬁégg%é e ehly) eEhWHP]@H}?BIFV 9518 HP&?‘? HKEIRRI on
(including f\%lﬁ@l bQﬁfk&)hl%ﬁqi)lygﬁéﬂd‘i’r%tér\é%ﬁlpbhﬁdlﬁgt)ﬁeWﬁlbreaﬂt tRPLth S@@ﬁk el ast omer

(i ncluding conventional block copol yners, especially an or SEBS bl ock
copol yndf), aqrolERDypf tis iaverdionrwith mcmremqrea?ﬂttr ophyinenadrida wlcanmsg pgeat.ng or

vul cani zi ng t. A TPO polyneric..co tion .of. this ion woul d be
brepared by TranERGE P B OReNS OB s e 1SR dpring aabLAIE B, rrer <
of this i nvejpibRillWbiliaKiag @ie RBIIEnPRbYRURIINS Asutilargsodahynistgy! ene) . A
TPE polyneric 5 conposition of this invention would be prepared by bl ending

or conpoundl(hi@eféﬁ"ecompoﬁﬁméhé‘?bqeﬁ@r@m}yﬁbéﬁiiﬁ@o%ﬁdll?w Pagint Nei 8,7PAféhtion with
one or nore l?a%ﬁ%'i“i S (such as a styrenic block copolymer or an olefin
bI ock copol); suc ‘as disclosed in U S. Patent No. 7,355,089 (Chang et
.)). AS5STPV p[:ﬂ()ﬂﬁ&]l rooaypingiAidanIinaderthinl Spédveithe ﬁﬂemﬁnﬂ grdeesspigefag, ed by
bIendlng or conpoundj ng one or nore of the ethylenic 10 Polyners of this
i nvention wistAh hRlagiciZeey sarpilpbe | lgvlﬁ%ﬂstha@elyaﬂ%weawp% iy ABeReidsThe
foregoing p HE‘;BE ct,
and opti onalq %/m%ér I(l))sﬁts ?%%}%{ﬁ re ut}%?aﬁ%gsﬁgﬁﬂd%dd 16’& c eﬂatgg}é(?%ﬁiﬁog?‘y?
procedur e ugihtigplade)t haumhbﬂs:(mﬁomelandlmasd paeffnpnephthnmd snddirsmhoseits i n U. S.
Pat ent No. 97,7 bani 5[,00050] Processing Aids: In
certain aspé@faén??ffj?rﬁi’A{rﬁ]\?'é‘ﬁ‘trF nf%pf%%g hﬁ%flnasi NIRRT RRETONTES i ci zers,
can al sggbe fbélféldéﬁ@dEké?nﬁlbh% JRRLKBINIIC u%ﬂm%éée@ﬂn I'El@%ﬁ:hﬂiedﬂuter}ﬁin@&? but
are not limted to, the phthal ates (such |octy% pht hal at e and

di i sobutyl phtsughat EAYDRQLGral (@ehsul(aﬁﬂm é/hddlabmlw GonmarandpelBEEFIEX®

napht heni ¢ t.] ai ne trol,eum refinin and liquid
resins fromt sf]iaﬂﬁ)tga mf)gflgglilezluﬁfqﬁﬁflété ?%S %%&ef%f) Suc}{ gjse Ogl)ﬂs of oils
useful as prmm@g;lmlgsnd@pmmi%aﬁw Heustdmgeq). oi | such as KAYDOL(r) oil
(Chentura Corp.; Mddlebury, Conn.) and SHELLFLEX(r) 371 naphthenic oil
(Shel | Lubri caH0§51 Hou%@ldhzersré&d ythepaddiriess: Juicersin aspsicts of ghefiypmtiopy the oj |
(Lyondelyls L

addi ti vezs5 %lr?]ﬁ)!éééqu?g Xnggsu%%?gatggwg n%(r%\ggl%% % Sot%&ﬁ?%e’ fégée)faﬁﬁ]%r# %&SH nisrfer

are treated soth hs WNOX@H@I@&@RGAE@S@ fe8r(CebuaSpeklty mhbmdballsdant s, such
as | RGANOX( r()f'iﬂ} 010 and lRGAFOS(r) 168 (G ba Specialty Chem cals;

d at t brugg, thiyigg ritperlang). Jugeestl; P%MW@F‘%U%’@WF@QP%EFWP{% one or nore
stabilizers hefipfq @c@o@éhr&ﬁ{lé?&n 8f otRLRE1 \ERJcEss ! QR SRGRple QR c@ﬁ%ﬂmcﬁg the
conpounded po ymeric conposition may conp rom 200 to 600 pm of one
or nore pheqmﬂymerﬁmemmqsmwndmyt@)mmd/fmm IO(bum(@O()vppm oROE axmpore pherlic
phosphi t % based nt i oxi

st earat & rmeP PREATEET ]]29@rom o él?zl?o V\lg‘ﬁgﬁ‘tgém&ﬂlﬂ%wnés are

bl ended or gRiRaHN dﬁﬂzsorw}sprﬁ B?cmhwg%a&ﬁe Cﬁ{r&ﬁ&l dsp@RSof B Gl eAGot bieavi ol et
| i ght absorbers, antistatic agents, pignments, dyes, nucleating agent S,
polymerlc additives are blended or compounded into the polymerlc compositions,

such as ultraviolet light absorbers, antistatic agents, pigments, dyes, nucleating agents,
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fillers, slip agents, fire retardants, plasticizers, processing aids,

| ubricants, stabilizers, snoke inhibitors, viscosity control agents, and/or
anti - bl ockonglizgessss. The pol yneric conposition may, foPCeRsaplodt076DNPri se
| ess than 10 percent by the conmbi ned wei ght of one or nore of such
additives, based on the weight of the 5ethylenic polyner. [ 00052] O her
additives: Various other additives and adjuvants may be bl ended or

conmpounded Vldhs, s agdndy Figdicear@aity, PRIsEciférs ! ftb&eskiny aiils] 10Bri¢ s, StabiliR@ky Mer i ¢
conposi ti ons, |nclud|ng fillers (such as organi c or inorganic particles,

i ncl udi ng naﬁﬁ@kguuzlébIMﬁ,t‘iImOéléy canfiohageditss peg/er antiablecking agamturdei oxi de,
zeolites, ) n r i dlng car bon
fibers, si I i c% %l%tcgo?‘g%tsﬁ %ma %Og'g%eaﬁ%pj\%i (r:de Igls%qgs (Ehgn Rglgeécﬁg(t)ﬁy oh;é pol yester
cordi ng) t akiblidcarveei ghtaX @ge oBmBreb suelxh@ndwssbz(sbmchuw\nggmaﬁalﬁefl ni c or
napht hel enic oils), sonmetines in conbination with other natural and/or
synthetlé pdﬁ@%@F%PdPG@053] Cross-linking Agents: For those end-use

appl | cations 1 ROYSEEN ddueh BadiAARSNaRBul OmbLiddiig af?@ﬁ& jhpldymGy 895 1Nk the
et hyl eni ¢ pol ymer I'sS Invention, any of a variet cross-1linking
agents may UﬁmukédrcﬁmpMHMHdhahHB:ﬁhﬁ&smumhkmngoﬁ@ﬁnhsmmmetdﬂaniosed in
Zwei f el Hans ?t al., "Plastics A dl% ves ndbook, " Hanser. Gardper

Publ i cat i onPOlEGE SRASIIORY 1Rcluding Hillgis (Fush as epgagiceRr “1%%&@%%1‘3 5- 812

(2001); Encygliopadinan®fi-Epamtealsudieshae Qe tlv:cﬁﬁum HoxidNde e pOdered
| ntersci ence Publ'shers 20 (1968); and Dani el Seem "Organic Peroxides,"

Vol . 1, I | eyetilst, @ry@tcecnaeorgémgfl(oyrs (Mehndingndarbancfitexa mpices nisfidsliberabl e
cross-linkin ent s | er oxi |des al dehyde- am ne
Ceactt on pr ORGLESE oL At ral s eah e BUe sk S tre s Bt ut e
xant hat es; Sd;ttb'ilﬂbﬁsl@ﬁl@ﬂldﬁigtﬂ'hkﬁﬁﬁfcbﬁrﬂiﬁlﬁlﬁﬁeleﬁi@ b1k s&ﬁéﬁrﬁésﬂh REMEMANON Aakh, such
as thlazoles sul fenam des, thiuram disulfides, paraqui nonedi oxi ne,

25d|benzopaﬂéﬁﬁmﬁﬁwﬁ@ﬁ@@rﬁﬂﬁh@wﬂﬁmﬁnﬂ$n1dazoles silanes and conbi nations
thereof. Non-I [dﬂoéfﬂ]g Jéﬁzﬁg%f Ty n%atﬁ' G @?Jaﬁx sﬁ \)91{191?& id 1 nking
al per oxI § &f

agents incl ude per oxi xyes
per oxycadsbongties) toduie yt petigk dess- hrﬂetrhe)wiyiﬁnad lsolymylcéﬂ this @E\l’dﬁﬁbﬂeﬁly@ﬂd
conbi nati ons thereof. I n sonme enbodi nents, the or%anlc per oxi de is dicunyl

per oxi de, t -BHEYI9fSERSFOBINERSRRSS T deyiiesh 73nmae suitablegross:limgp asgnts are
peroxy- 3, 3, %éc?ds@@ﬁﬁ?lv@f@ll% XEHE, “P%SEC@A?@EO%’SJH% (91{,( Hamé}ﬁarcﬂi%f oxy)

hexane, t-butyl-cunyl peroxi perOX|
2, 5-di et hy]Pu2>116atdms (€inbinhyti, Qh—:w cﬁtly):dlhexy@teipmr 14, mﬂbvmﬁlb@wm&r eof. In

nbodi th i C. i Addi_t |
?ggcﬁingslr V@PﬂghgaggﬂHﬁ”g@t%ﬁbﬁ8g%§6gsf*§%ﬂF%ﬁ Eﬁ%?“ﬁ?k %ﬁ%@ﬁosed in
C. P. Papk, (15’@8)y£%idelbar{[i)el@%%m “o%bﬁﬂiﬁéro;%d&f” *vlaﬂdbﬂ@iéﬁalfltei;’sele&ﬁa@r(ldmﬁﬁs and

Technol ogy, edited by D. Kl enpner and K. C. Frisch nser Publishers, pp.
198- 204, MurNehlinitogigxamgns-of smﬁabﬂq@ow@m@m&%e@fs intideaprrexides. ghenols,

cross-linkin i,ncl ude azi dof o

Cetr anet hyl ariBr MG R RHoRARLRR: Ryl wosied spanidines:

4, 4' - di phenypRithanasth@gd; debstianed sithibeBahales sulsucdbnasnifg Bompaliss (benzene
sul fonyl azide). The di sclosure of azide cross- | i nki ng agents can be found

in U S. Pateneh podiazglesgnlfagamidesy ﬂaulzgudlewlﬁldea, pagapRorddmgent s, the
-1 ki ft t
Cr oS, kL AR RSN S SR B RO BRGS0 or . L

and/ or cros ene ner bl end
di scl osed heNm -limétary d&emjﬂhssﬁdultdﬂimeﬂgam peiogidexasspllkingfagsnts tiaddide slyflane
cross-1inking agents jnclude unsaturated silanes that conprlse an

et hyl eni cal IBFra<est Uy hPEaXIAGH PHOXY BYATS REEycarboRatesadiagylpergyides.q) | yi |

| sopr openy| iR Bls; oYl 91*6‘%1‘0%&)% 96m91%5@ﬁ%)§(tﬁ‘§%$‘f) a6 S hhO¥Mb 1h§éhts9{h9Up’ and

a hydrol yzabl roup such as a rocar ydr ocar bonyl oxy,
organic peroxide is dicumyl perox1de t- butyhsopropyhdene peroxybenzene, 1,1-di-t-

30  butyl peroxy-3,3,5-trimethylcyclohexane, 2,5-dimethyl-2,5-di(t-butyl peroxy) hexane,
t-butyl-cumyl peroxide, di-t-butyl peroxide, 2,5-dimethyl-2,5-di-(t-butyl peroxy)
hexyne or a combination thereof. In one embodiment, the organic peroxide is

dicumyl peroxide. Additional teachings regarding organic peroxide cross-linking
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and hydrocar byl am no group. Non-limting exanples of suitable hydrolyzable
15gr oups i ncl ude net hoxy, ethoxy, fornyloxy, acetoxy, proprionyloxy, alkyl
and aryl avonotigoeesps. | n ot her enbodi nents, the sil anesparasthe/owrsat ur at ed
al koxy silanes which can be grafted onto the interpolyner. Sonme of these
silanes and their preparation nethods are nore fully described in U S. Pat.
No. 5, 266,627. The anmount of the cross-|inking agent can vary w dely,

dependi ng up@Bnts AR Matieked i9T. PhearROFR G KoddP! TRBSte10d ot HEndpRbYBET 1 C
conposition to be cross-linked, the particul ar cross-|inking agent

enpl oyed, t H&lpradexwisngddsatnaléonsditadley IAnplempner angriaf €. Figgchorilanseit or, t he
ultimate appl]
vinyltrinmet ﬁiof@% .%B %ﬁ“&é 3@23{) %\Iomgnnlgﬁgg’%lﬁp%mble aélr(ligral ly at

| east about ddosh-linkirghigepsiteditde, az&tofbr@asds, Akl t@raﬁlmlgﬁblsgﬁtdbﬁﬁﬁnat@r at
| east about 1 wej ght 25percent, based on the conmbi ned wej ght of the

cross- | i Aki rigeBYEnRO! etSh%letahWeﬁlipéerﬁémyﬁh@ae %@Zl%@%@}l%%ﬂ%s CYADBSI ti on.
[ 00054] End d‘ﬁ%x@ﬁ@éﬂeﬁ%ﬂe% 0 Oynlaﬁdg)t hMleQﬂé osiR m{de%fros%hglﬁlﬂ MR l.ep may

be enpl oyed 'in a“variety o vent1 onal ernopl asti c | on
processes t degpodlind]. SsE:ituﬂlt Nwst BeBé421 amrtB A87.,6%4.0ln wmesendmdpnerﬁs noe at | east

one filmlayer, ch as a 30 ol ayer_film or | east one in a
mul tilayer farpshli ‘\l}%fﬂgcargeﬁ'islaff's“ﬁg ﬁ%?@ﬁ%ﬂ@ﬁcﬂefg&&’e YSFhe, 2 “ég{éfﬂféred or
extrusion cqgfd tHQeﬂHSII%ﬁ@/ﬁﬁﬁé“ﬁn fﬁ@f!rgﬁ?m@f &1 b §§11yn§¥'ﬁfénéﬁls@10@¥& RRbidedn be

i njection nol ded, of rotonol ded icles; extrusions; fibers; woven or

non-wovdfl f absed. cHonémdtlng)wmgﬂtseof@mtﬂdmﬂme@r@sﬂmkmgragsntm@dm th any of

t he foregoin rtic [ 00055 Th enlc thls i nvention
(oi ther -t onts Gt et ProgRb ot e etny BenePoed FEiReRbe iy Do lsed
i n produci nguth Bex Sinys un&nl a6p ?&Wl%tﬁéﬂy@&fy@bh&@ﬂy] m-%tmrﬁ@(m@mmfyloxy

sheat h/ core, tw sted, nmonofi |l ament fibers. Suitable fiber-formng

processes | r?éIIYba@uB,pﬂmﬁtﬁdWGié‘ﬂY%ﬂb&P grerp swhaig hydedsatbylasy, heloaiteanyised | n

U S. Patent al .

4, 668, 566 (I&ouﬁ%yd rf')9 a?ﬁﬁo gl%ﬁ 35&%5@1 %g%(%sn%? ?ggﬁa&xgﬁzﬁ&ﬁab?s di scl osed
in US. 1Bat %@buﬂmncléde%&hﬂ;iﬁ eflicay efohmeloxs) ac):toxwepn@mbmammm fabrics,

as disclosed in U S. Patent 10 No. 3,485,706 (May), or structures nade from

or with suchry PWYOP%IIG&F%CEIP@WHW the SBE‘I‘Férarq@Bé‘ﬂ%ﬁt‘(@iﬁ‘éﬁﬂ%}éypol yester,
nyl on or cotdofg raft¥y &6 the iAle G SF5h&e 2R 4R 1 N

conposition or am nat ed structures vmtﬁ%frl%'grous or non- %rous mat eri al s
(such as norpsepeeatmnanethodsmsg mopONO5Glscribed &t byS. dat. (N(pél%fnéﬂ% Ofhet hi s

i nvention (either one o n bl ends or 15 conpounds with other c onent s)
e uoed Apiat ofih Bty hink e Reen Shp Sy TP eRURE PP HedAEe SR, Ly

shrink fl m?ethﬁ&h& ﬁ&l‘yﬁf&r 8%@61}&1&%&0@@%0% 6 GBsL AT, the iphARE1af 1 | M8,
stretch hooder” filns, seal an (i ncluding heat sealing filns),

st and- up- pOLC@%Sfllﬂkmg agentrenplpyddythe mmsain&p@rrdltwmsk@h@etoynt Qf(m@@ng The

et hyl eni ¢ pol eci,al | orf|Im20Ia ers,
oY brobry PR i e Rebdh. ART bR foRlord s Bl B at ' ot o Lo
forma ther rmlllmmﬂah@b@@ﬂmr(dITMOS) By, el ﬁn@ﬁithﬁM@S@&f@n@ﬁhl{ hRv& a peak

hot tack in %N/I nch) greater than or equal to the quantity (13 - 0.395 *
12) at a sed owlwrﬁbép@pmteatdwﬁ phowt 80 waightggent, or at least about 1 weight

25  percent, based on the combined weight of the cross-linking agent and the ethylenic
polymer or the polymeric composition.

[00054] End Use Applications: The ethylenic polymer of this invention may
be employed in a variety of conventional thermoplastic fabrication processes to
produce useful articles, including objects comprising at least one film layer, such as a

30  monolayer film, or at least one layer in a multilayer film, which films may be
prepared by cast, blown, calendered, or extrusion coating processes; molded articles,

such as blow molded, injection molded, or rotomolded articles; extrusions; fibers;
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[ 00058] The ethylenic polymers of this invention (either alone or in blends
or 25 conpounds with other conponents) are al so useful in other direct

end- use apploaesas, such as for wire and cabl e coati ngsT/USR0IBI0SETEY
extrusion for vacuum form ng operations, and form ng nol ded articl es,
including articles made via any of the known thernoplastic nol ding

t echnol ogi es, including injection nolding, blow nolding, or rotonolding
processes. TgeAQ WORK el OAMRRS; dnt @B p6iitet dH1SminArail@esGRdt e3Pl &8 dre
formed into fabricated articles using other conventional polyolefin
processi ng ttbefmggpiegarticles] 00059] O her suitable applications for the

et hyl eni c poly f I S Vv i (eithe . Q1.0 e
conmpounds wit hﬂgit’0 % c%ﬁr%p%hryel%}“g?&iyﬁ%fsu%lethlg?évr?% hgﬁgﬂt% rl%)lg?ésjé;)r 1@ %?e;{n%% Such
goods, such m@mpoasddwiili usibr fanstinests pmdy dp phddan peodiaing! fiters, gahksatstpand
profiles; adhesives (including hot nelt adhesives and pressure sensitive
adhesi ves) : 1ts6r iarmylticempriicRt shenducas wdsteh @nd meaofijamentibers peitabig er i or
or exterior \ i : );
mpact - modi 1y &R Rty ffinat SARRRR A BRE R AREL AS BRcfEd )
pol yet hyl endn U.S cRanatt Nos poB4(pFGiiA mrket ab, 406636220aMeknaskipalay el G658, 506at ed

0012 SRRl L DO 5 UPLT I T LB 1, coP

vi scosity i ndeps nipdixfa &hSot afS wiRbh afEndRveR YatHes MRAidARES in TF. Phidhf i cants.
[ 00060] Further treatnment of the ethylenic polyners or polyneric

conposi tli0onINA.(3.485, 106i (Maymce strignresayadp éropeerf withreethtfiberse iddudingelandsor e
suitable for gther end uses. For exanple, dispersipns (both agqueous, and
non- aqueous) " BaATSl BB R R T et Ry TSR BT T BEFURER] ¢
conposi ti onsyagfs driibersi) BY BdontPdsitidH O 1aaSin¥d &reitsPe it FibréRMHhe s durg
process. Frothed foans conprising the enbodi nent ethyl enic polyner can al so

be formed, dsatgiide(gskas nenvweeEnPebiiisati on No. 152005/ 021622. The ethyl enic

pol ynmers or potdﬁff?&j(c "ﬁl%%ﬁ&h& 8(213!1&%&5 é %u% 11’1\;1%85'111 ¥e tﬂeanea&slﬁgr[)egldf or

crosslinked by any known ans, as € use of peroxi de, ctron beam
si | ane, 18zi d@®mpaundhigh otheoSsnponeKisNGal B bsddjue. valibe Etthiyk gntladipglbyner s or
pol ymeric conpgsitions of this invention can also be chem cally nodified,

h
such as by dIAPRIRE ( FlarityekaRplidmbyroliatonoihrighiéme arryaicndemeniage sil anes,
or other gr glhﬁsnare%@ﬂ%a@ -1nﬁaééafa§d&f(ﬁﬂc@ﬁqingﬂaa@§éﬂiﬂg SilljrBF')!, E@H@hh@eudpr ot her

chem cal no cation. 00061 applitati ons, cati o patents,
t est proceddilses, lizmdilos.had dipeubahtieesi t ed, i ncluding priority docunents,

heonsi stent W @RSThe et SuByPaGRSLSIT FORC AR sk Rogeaed oe 4T
J'P ‘#L'dﬁ glt ;zgino N8ydrd) PUTEGBIySWER i TEOFRO b AL InD hyb Sis REBI @S herB FANPEES Resi n
thermally welded bond. The ethylenic polymers preferably have a peak hot tack in
(N/inch) is greater than or equal to the quantity (13 - 0.395 * 12) at a seal bar
temperature of from 90 to 140C.
[00058] The ethylenic polymers of this invention (either alone or in blends or
25  compounds with other components) are also useful in other direct end-use
applications, such as for wire and cable coatings, in sheet extrusion for vacuum
forming operations, and forming molded articles, including articles made via any of
the known thermoplastic molding technologies, including injection molding, blow
molding, or rotomolding processes. The polymeric compositions of this invention can
30  also be formed into fabricated articles using other conventional polyolefin processing
techniques.

[00059] Other suitable applications for the ethylenic polymers of this invention

(either alone or in blends or compounds with other components) include films and
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[00062] All raw materials (ethylene, 1l-octene) and the process solvent (a
30 narrow boiling range high-purity isoparaffinic solvent trademarked

| sopar E wocdociowesssci al |y avai |l abl e from Exxon Mbil Corponzsteionyoras e
purified with nol ecul ar sieves before introduction into the reaction
environment. Hydrogen is supplied in pressurized cylinders as a high purity
grade and is not further purified. The reactor nononer feed (ethyl ene)
streamis priagsdikbi @hcH ieBod® GlvhNs ¢adth GATAMBSEEY arldnppRAUR Hafdies;igatkepy essur e
at 525 psig. The sol vent and conononer gl-octene) eed is pressurized via
mechani cal podiprefiles; @lbgsives émelvdinglop mel agdhepies pad prasone peresygre at 525

psig. The indivi.dual. cat t e N C il to
A e T T
pressured t gadbaneprotidst foam HIals shute opén M1t @ellAlthpdce anidifiuns fe@chel | ows

are neasured with mass flow nmeters and Lnde?endently controlled wth
conput er JauttBeEOHSUaPUsMEsFh ps Bighdemsity polyetindensaisotnridc pYJMpioRYISHS OF

sol ution pol r i S f A QU . . -adi abatic,

i sot hermal , acﬂ:@g:lﬁzfgﬁ O(r?lygifl&gh %ﬁ%éi@l a3 agg#tlérlgﬁt%éi I%E))%)es ; &$H1§a 10 reactor
has i ndependetithet otrippolg; odp laddrs; ffloesihg swick enhard o safirBporicnaeinotiBeial toyfgtr ogen
and catal yst conponent feeds.. The conbi ned sol vent,, nDnQ@Et, conononer and
hydr ogen feéd“t" Cfﬁ@”P@%%?@ ifies. py _ ASPRH @ORY MGG & dOF H4rdkher e bet ween
5C to 50C and fooRkop! Imrééﬁrwmgﬁ%?ltﬁ@ethﬂ@m& B nidr§ 6AMB1HHEQUSmFosh AL _
exchanger. The fresh conmononer feed to the polynerization reactor is fed in
wi t h t hdOsolof¢ms ifveation mBT he perboraiedfte exidef e moresatitblp dnotiEriendtipesn
reactor is injected into the reactor at two | ocations w th roughly equal
eactor vl UibESt il Roith CRPGBiaR iR pgie PR ieltt R e
control | ed tepjieat bylywetdorgatfindrit @eipkitios 6f thisnavéhdioh, thtbsyhotal fresh
feed mass flow. The catal yst conponents are injected into the

pol yner i zat iBipersiicmepufpefigng Arospsc iFaothgd tpagisgredriping dea ¢rabrdimpiiger s and
are each sep i ed. | | St | hQN i N the
reactor wt he%ﬁgéngéﬁ?lgﬁe?ﬁnn%ﬁp?% %rrﬁl (?)’ at%%%%gg%%ﬁloﬁéi ?ﬁ‘éh‘%ﬁ?ﬁnah\@y cat al yst
conponent f e05i02 162 1PTHeasthydeit polyhees drgolfahdlicdamnfddieioneatthdy inhaitioner

concentration at a specified target. The two cocatal yst conponents are fed
based on cal®By 2tebe gpedinkedhy abl BIOWRLEYY: ushan egisk RhPSFOEE l§Eon

conponent . | di; |y §.0 i ach.: 0] i I i ther feed
or catalyst), t hgelﬁa:ng’e 1({265153% (?tg%{nkgoﬁﬁgﬁ(# %(gglm\/l\ﬁl@heﬁﬁe&@;%@ﬁ?g? ?1%65(&

pol ymer i zat iplymaactomposvione of thiswntdntidewhe slss bathanioulky mgdgicdneich as byhe
contents of each reactor are confi nuous cir ed throu heat.

exchanger o rGCTORLPBFAATTRIF OF st I Or s (A Rbatlaese. Sdbe Btand wi ¢ h
the tenpgr atydem) AalddBRattROh@MatiSh ABIHLIRANS Bh& hehidAPBHRCRiAY | sot her mal

reaction environment at the specified tenperature. G rcul ation around each
reactor 30 | 0of0061r oVl demlichijors, pehlwatipnsnpatents, fQEOB4JwThandpfienent from
the first polynerizatipn reactor (containing selvent., non r,..conoponer,
nydr ogen. A EhHEINARREE Bl SRR PRR S Rl o FRRRRE e RERPRonet o
| oop and pasgesxttitrsatighisaoeaiy it indhyehteisipOR I RlRed B6mpBitimianing t he
pressure of the first reactor at a specified target). As the streamexits
t he react or methpds angdipndt waisdictionsiamayich wick insgrnosetionds peingied.| n addi ti on,
vari ous ~addi ti ves such as anti- oxidants, can be added at this point. The
stream then goes through another set of Kenics static mxing elenments to
evenly di spdiXAMPEESat al yst kill and additives. 5[00065] Foll ow ng
additive addition, the effluent (containing solvent, nononmer, conononer,
hydr ogen, catesi/BrodusHBnents, and nol ten pol yner) passes through a heat
exchanger to raise the streamtenperature in preparation for separation of
the pol ymer frH0062k odlheaw metgeialsiioihlyleng I-ectend) ond temporsensdventhe st ream
t hen entars a t st age separati.on. and devol atization em where the
polyrer 05 rensves e apE Rl v ar G Bah AR RS i o noner and
comononer . Togmn@ENnY ethiBbledadh ExxOMdbilatbrpehas np@ifidigyiimoleant or
agai n. The separated and devol ati zed polyner nelt is punped through a die
speci al | y desiivghbeforcontrodussiepdite theyspgtioniepxirpyaentc ftydreges iusippBedrdnsol i d
pellets, dri . int. g | datqi initial
pol yrer proﬁ%g?P@%%fﬁéﬁ@%%%%gg%Piﬁéﬁy%g@$e §SgPQR%Q%U§ﬁF$ﬂdﬁkgg§8Pﬁto a box
15f or storage. Each box typically holds -1200 pounds of polynmer pellets.
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[ 00066] The non-pol yner portions renoved in the devolatilization step pass
t hrough vari ous pieces of equi pnent which separate nost of the ethyl ene

whi ch i s wermuad2dssom t he systemto a vent destruction eoirtus¢em/ouess ecycl ed
in manufacturing units). Mst of the solvent is recycled back to the
reactor after passing through 20purification beds. This solvent can still
have unreacted co-nononer in it that is fortified wwth fresh co-nononer

prior to re‘rﬁ&{drﬂertf&dtqgﬁlyle%@ﬁfit%m if pressifred vid @adhapitalcddonigiess6omBBaTer | s
an essential part of t g%soduct density control method. This recycle

sol vent can r8aqtion prsyee 8b ir Dlageivl vt eird ¢ameneaner { beeteng)daedaist h fresh
hydrogen to achi eve 1Q%e919an¥%g[)%sq?l SENIRLe L EU%%EPU %reaép&?é%Fsuﬁ@lfl

amount of 28386IVent leaves emas a cot Ven

carrier in t326 mat aﬂ‘}EShdlﬁdﬁl@lamﬁalﬁdﬂdompﬁﬁ&H araﬁnuﬁillyaiat&pdhmw totspadifies part
of cormerm al grade co-nononers. f[ Unl ess ot herw se stated,
i npl i ci t 5f r GIPMPRBER GARGER{aRNS Ry RIHi ieérfslvephﬂ%crpér Kt and prpgsuppdite abayed

per cent ages aaop gll‘reratg@j%lﬂ% AgQQa%ﬁ@Jl &gm&saz&é Mﬁas%%@évﬁhﬁm@@ﬂg@xanpl es

6 and 7: Eth en| ynmers prepared in order to conpare t

properties aﬁeterts fayél emkpemieﬁtm cquato}led ma th( dCommpisr atiionentddxaniyd @nkpl prsepat ed
using a knowrlngﬁ)@ggto ne catal yst to the properties of ethyl ene octene.

pol ymers (Exa cpptigous FPItIPH PRINFICHAIIOBAEH OHORYFE 1 8 1ﬂH’Idymar

prepared in i afn- :Qﬁ’ﬁfaﬁ& '1§k9hé%§tc%@ﬁl'a€ihé )én& %cﬁﬁ&ﬁfeﬁé@@@nd’&lfeh 1¢dpe THesi n
production section above. DSC Mel ting poi nt

(O 10 reactor has independent control of all fresh solvent monomer, comonomer, hydrogen,
and catalyst component feeds. The combined solvent, monomer, comonomer and
hydrogen feed to the reactor is temperature controlled to anywhere between 5°C to
50°C and typically 25°C by passing the feed stream through a heat exchanger. The
fresh comonomer feed to the polymerization reactor is fed in with the solvent feed.

15  The total fresh feed to each polymerization reactor is injected into the reactor at two
locations with roughly equal reactor volumes between each injection location. The
fresh feed is controlled typically with each injector receiving half of the total fresh
feed mass flow. The catalyst components are injected into the polymerization reactor
through specially designed injection stingers and are each separately injected into the

20  same relative location in the reactor with no contact time prior to the reactor. The
primary catalyst component feed is computer controlled to maintain the reactor
monomer concentration at a specified target. The two cocatalyst components are fed
based on calculated specified molar ratios to the primary catalyst component.
Immediately following each fresh injection location (either feed or catalyst), the feed

25  streams are mixed with the circulating polymerization reactor contents with Kenics
static mixing elements. The contents of each reactor are continuously circulated
through heat exchangers responsible for removing much of the heat of reaction and
with the temperature of the coolant side responsible for maintaining isothermal
reaction environment at the specified temperature. Circulation around each reactor

30  loop is provided by a screw pump.

[00064] The effluent from the first polymerization reactor (containing solvent,
monomer, comonomer, hydrogen, catalyst components, and molten polymer) exits the

first reactor loop and passes through a control valve (responsible for maintaining the
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pressure of the first reactor at a specified target). As the stream exits the reactor it is
contacted with water to stop the reaction. In addition, various additives such as anti-
oxidants, can be added at this point. The stream then goes through another set of
Kenics static mixing elements to evenly disperse the catalyst kill and additives.

[00065] Following additive addition, the effluent (containing solvent,
monomer, comonomer, hydrogen, catalyst components, and molten polymer) passes
through a heat exchanger to raise the stream temperature in preparation for separation
of the polymer from the other lower boiling reaction components. The stream then
enters a two stage separation and devolatization system where the polymer is removed
from the solvent, hydrogen, and unreacted monomer and comonomer. The recycled
stream is purified before entering the reactor again. The separated and devolatized
polymer melt is pumped through a die specially designed for underwater pelletization,
cut into uniform solid pellets, dried, and transferred into a hopper. After validation of
initial polymer properties the solid polymer pellets are manually dumped into a box
for storage. Each box typically holds ~1200 pounds of polymer pellets.

[00066] The non-polymer portions removed in the devolatilization step pass
through various pieces of equipment which separate most of the ethylene which is
removed from the system to a vent destruction unit (it is recycled in manufacturing
units). Most of the solvent is recycled back to the reactor after passing through
purification beds. This solvent can still have unreacted co-monomer in it that is
fortified with fresh co-monomer prior to re-entry to the reactor. This fortification of
the co-monomer is an essential part of the product density control method. This
recycle solvent can still have some hydrogen which is then fortified with fresh
hydrogen to achieve the polymer molecular weight target. A very small amount of
solvent leaves the system as a co-product due to solvent carrier in the catalyst streams
and a small amount of solvent that is part of commercial grade co-monomers.

[00067] Unless otherwise stated, implicit from the context or conventional in
the art, all parts and percentages are based on weight.

[00068] Comparative Sample E and Examples 6 and 7: Ethylenic polymers are
prepared in order to compare the properties of ethylene-octene polymers
(Comparative Example E) prepared using a known metallocene catalyst to the

properties of ethylene-octene polymers (Examples 6 and 7) of this invention. Each
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ethylenic polymer is prepared in plant operating substantially in accordance with the

resin production section above.
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LON | Melt Tenperature |Screw Speed |Mtor Anps | Mlt Back Pressure
Feed Rate WD 2011/ 002986PCT/ US2010/ 040759 [ 00069] Conparative

Sanpl e E wodotixmegskes 6 and 7: Three et hyl eni c pol yner s parasprieparrsd i n
order to conpare the hot tack strength and sealing w ndow properties of a
et hyl ene-octene pol ynmer (Conparative Sanples E) prepared using a known
constrai ned geonetry netall ocene catalyst to the properties of two

et hyl ene- oc[(D069PO! VoIRS & akikeXSdiRple ¥ enmBERMPIE) 6 Ahd VNI Thréd BRYIEM S PoMhRIs
fabricated into a sealant layer in a nultilayer film Each ethylenic

pol yner e picepad agoidar orremparaethp hpoaclpsteamethhanddealite wadowworerfiesrofExanpl es
1 throug 1..1.00070] | i S I .Exanpl es 6
and 7 ar SOl R L e s DR LE P BB T Pl MR P PR b e
St ruct ur gzeAmBirCmdtaietse Btand téht prapettidshe csasthylcde-eaal poBaRrs Mxampladyer B
conprising a 90/ 10 bl end of ATTANETmM ULDPE pol yner with AMPLIFYTm GR 205

f unct 'ﬁonaﬁq nfel ANy HYEN(PLY Reralphricaied @t 2 %Frﬁ?a“l‘lh YeolR aonBltilaysr fienbasly) . and

2yl SR s PO R i (ol RO PasREoRY P Aggor et on
2011/ 0029BREA5IUS2010/ 040759 W C ai m
[00070] The polymers of Comparative Sample E and of Examples 6 and 7 are then
fabricated into sealant-layer A of a three-layer film of the structure A/B/C. Layers B and C
10 are the same for each case, with layer B comprising a 90/10 blend of ATTANE™ ULDPE
polymer with AMPLIFY™ GR 205 functionalized polymer (both available from The Dow
Chemical Company), and layer C comprising ULTRAMID® C 33L 01 polyamide made by
BASF Corporation is a Nylon 66/6 (Polyamide 66/6 Copolymer) plastic material.
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1. An ethyl enic polyner having: an overall polynmer density of not nore than
0.905 g/cnB; a GL200 gel rating of not nore than 15; 110/12 (neasured at
190C) frowoabouin2dss8 to about 6.5, preferably from abourchi82i10/0ai76ut 6. 5;
a zero shear 5viscosity (ZSV) ratio of fromabout 1.3 to about 2.3,
preferably fromabout 1.4 to about 2.2, nost preferably fromabout 1.5 to
about 2.1; and MM Mh of from about 2.0 to about 2.4, preferably from about
2.1 to abgdiC1dam3; and a g (HWN/g' (LMN of greater than 0.95. 102. The
ethylenic polynmer of claiml further conprising a have nelt index (1900C,
2.16 kg | oad) fromespoenic polymephaibegit amovegrspalpmad ¢ansisy of petanee diny from

about 0.7 to aboylyyls, 1312 Giofio getdSting &t not fidre 42 153H 0/12 {ineasured at 190°C)
from about 5.8 to about 6.5, preferably from about 5.9 to about 6.5; a zero shear
5 viscosity (ZSV) ratio of from about 1.3 to about 2.3, preferably from about 1.4
to about 2.2, most preferably from about 1.5 to about 2.1; and Mw/Mn of from
about 2.0 to about 2.4, preferably from about 2.1 to about 2.3; and a
2’ (HMW)/g’(LMW) of greater than 0.95.

10 2. The ethylenic polymer of claim 1 further comprising a have melt index (1900C,
2.16 kg load) from about 0.5 to about 15 gms/10 minutes, preferably from about
0.7 to about 12.

3. The ethylenic polymer of claim 1 further comprising a DSC melting point
15 defined by the relationship,
Tm (°C) < (-7914.1*(density)2 ) + (15301 *density) - 7262.4, where density

is in g/cc.

4, The ethylenic polymer of claim 1 wherein the density is from about 0.857 g/cc
20 to 0.905 g/cc, preferably from about 0.865 g/cc to 0.905 g/cc, most preferably
from about 0.885 g/cc to 0.905 g/cc.

5. A composition comprising, or made from, at least one ethylenic polymer of
claim 1, wherein at least a portion of the ethylenic polymer has been cross-

25 linked.

6. A composition comprising, or made from, at least one ethylenic polymer of
claim 1, in which at least a portion of the ethylenic polymer has been
functionalized.

30
7. A composition comprising, or made from, at least one ethylenic polymer of

claim 1 and at least one other natural or synthetic polymer.
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The et hyl enic polymer of claim1l wherein the density is from about 0.857
g/cc to 0.905 g/cc, preferably fromabout 0.865 g/cc to 0.905 g/cc, nost

pr ef er ablwofzoomoadséeut 0. 885 g/cc to 0.905 g/cc. A conpoPCTIUSR0100MTS? Si ng,
or made from at |east one ethylenic polynmer of claiml, wherein at |east a
portion of the ethylenic polyner has been cross-linked. A conposition
conprising, or made from at |east one ethylenic polyner of claiml, in
which at | egst aTROEshPGsi@In dfhigaill Nyineitich MAkyPBRe bafe BB ntwACH onal i zed.
A conmposition conprising, or nmade from at |east one ethyl enic polymer of
claim1 and at | &gdhetisiolapeiey inwglagred| frasm thpgrpwrpeqnsisgag phitrleast gy

2011/ 002986PCT/ U 7 T i1 of ' i ich at

| east one of theé%?[ﬁgélgsﬁ{a%tog%ggtoér}e@lgfzﬁgﬁoﬁgﬁ%g%@r%}e%lgt;%nl@ss gy;rfé 1‘3‘8@5 fromthe
group consi sti ngcgfolpher. east one thernoplastic or elastoneric olefin

pol ymer and at | east one styrenic block copolynmer. 5 9. A conposition
conpri’sing, or nmade from at |east one ethylenic polyner of claim1l and at
| east one other ; e r t 1$dd;

ookl f1or. 5w aneson BB R e R S P EsL i on or
enul si on of parttlainred and aalehdt wnd pthehesrepanehhelquardt frah de gronpeosetingof ar e
made from at | eas{g. one et hﬁlfni c.polynmer of claim1l1. 11. A fabricated
article in whi ch®3FICEANVHARI POy or portion of the fabricated article
15conprises, or is made from at |east one ethylenic polymer of claiml.
12. The fabricated article of claim 10 in which the fabricated article
conprlilses alf.i | mA comyplesision campiibiag a daspasmmovemulydon efpatteles ingrfledconposi te.
2013. The fabri cat ﬁd ar%‘i cle ff clai.m 11l in vgﬂfch th? atrti cl eli S. 8.1

mul tilayer film &fd“th eP&%& S SPIPHES T P P T B FFas et SHYITEC RRNEF r om
the at | east oneogethiyh €nic polynmer has a peak hot tack in (Ninch) is
greater than or equal to the quantity (13 - 0.395 * 12) at a seal bar
tenperature of from90 to 140C. .

11. A fabricated article in which at least one layer or portion of the fabricated article
15 comprises, or is made from, at least one ethylenic polymer of claim 1.
12. The fabricated article of claim 10 in which the fabricated article comprises a

film, a sheet, a fiber, a nonwoven, a laminate, or a composite.

20 13. The fabricated article of claim 11 in which the article is a multilayer film and the
layer of the film that comprises, or is made from, the at least one ethylenic
polymer has a peak hot tack in (N/inch) is greater than or equal to the quantity
(13 - 0.395 * 12) at a seal bar temperature of from 90 to 140C..
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