| NTERPOLYMERS OF ETHYLENE/ a- OLEFI NS BLENDS AND PROFI LES AND GASKETS MADE
THEREFROM FI ELD OF THE I NVENTION [1] This invention relates to pol yner

bl ends comprh@imng?an et hyl ene/ a- ol efin interpol yner an@Cons26/00@ne

pol yol ef i ns, methods of meking the blends, and profiles and gaskets nade
fromthe bl ends. BACKGROUND OF THE I NVENTION [2] Profil es nade of

t her nopl ast i ggpake MRPE POV EORYLVMERSOF PROFVLENION-OLIGANS.  The
thernoplastic material I's prepared into a nelt 1n an extruder and initially
shaped in a die. The profile is given its final contours in the downstream
si zing section, where it is HEbDQFItHE REVEXNHON ne. A typical extrusion

pl ant includes an extruder, a sizing table, a take-off unit and an

i . . i I lyJ bl e,
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When usinBliods O QAlihE (RXFiUekS hhpioda&s afde &ofbthe fidetsur er usual |y desires an
el astoner that "shear thins" or decreases in viscosity with applied shear

forces. Because pressure _drop across an_extruder die and anperage required

to turn an extruder screw/r GM@I%I@%‘@N@ astoner viscosity, a

reduction in elastomer viscosity due to shear thinning necessarily leads to
a | ower Piigpsur FHOR A pRallP¥REsi AIPE Bfifind @BCHHbiE iARRter. TsoRBMEHACt ur er

C
can then increase extrud sctew speed until reaching a limt inposed by

anper agibeys agrgessally deffimgd. as Tiheing ao imhigiddalSthee diagystas graatentldneabeyt 1o an

i ncrease i.n extruder output. | ncreasg in ar .thinning alsag de S
onset ofr 'f‘%‘@@y AT ﬂfagé’%ﬁ‘r‘tga Aﬁ“ﬁﬁ@%ﬁ@ﬂ’gﬂé Bﬁﬂ? d%?ﬁ%%%e@famtrgéeggot ruder
out put . 545 hakBg Flldmdidrasds e dbdutiFIddriet fePAkinttak. eMlico @eikt fiverslefeect and
manufacturers typically limt extruder output and suffer a productivity

| osk) t ogenseadly defined as Berphayingleroihan haQ migrpat mrtiametey Ebersicamaleabaur f ace
melt fractute. I j I it hj and a
corpl exageic e g g BARRL Y, B Bhbe. Suh HahAEmMe (hrihuetiiedy

st r engt find fildBicht, atple @pholrt sa fitsr f spaaboad) anp arelicddown fipeisn addi tion to good
shear thinning behavior. A conbination of a high M5 and rapid

solidificatjon u cool.in Il ows .a part to beextruded hot .and al ed
bel ow t he [&] ast oﬁg’?begs with ?’%eﬁ?@%gﬂtfﬁﬁﬁg?‘%fid? ElaBE%SWée @)?’%Rﬁ%i’ of %ﬁﬂcs
extrusi QRichkEesdl fadmt & ﬁmﬁﬁctgl'edsatrg?ltiécp& duehBiié BRicRs Ysuch @8 spUrOafbarsRhiet

acceptance, a finished part shoul so retain its shape despite short term
expbsur irhiturampkélstert dilattisitp éy aparfamaned attyihvis ead giihene mpaspps efghorbilient ual

appi | anbEATREK sdhibat 1 e bR St Ak o o AP BubERERF Ry SNPRRRORE® ke

for seakibhg villenantaim iBedontmidd et deBik refwdtcdnRt, anesionsdyd reRaetialk at bedymost
comonly used materials for the production_ of gaskets is polyvinyl ch|oride
("PVC") anmenéeyat@l@npé@uﬁ%@u@b%ﬁbeﬁ%ﬁxwl%ag fieying fihg tyaglyng and, Hﬁ’é‘?g ¢

i ncor popat 1J'i(ge various additives necessary for inparting desirable
properties to’the gaskets. Besides the additional tinme and noney required
for the additional m xing steps, additives such as plasticisers can absorb
spi 20 s and4beconeFiliescat typéchilly Rhastiedzsias dabtic if theshavea kil perserselgstic bl e t o
attack by m crgbes ich can also | ead t.o discol.oratian.of .the gasket,

o o prieRt AR Ry PrEhart ey AtRe SRR GH & 4 PRyt g RERY

t enper atYERSmaRHaG ra?&&ia%té?%@ﬁ?% cBmbIiREbE 0T thiftisnpattahtPopLiBer@taloes, PVC
gaskets are difficult to install. PVC gaskets are al so perceived as having
a negat pemseintmsaanaphsatHél) a o soesmenload pbjtrameand (bl @, lowmercsns siregs ordeed f or a
material .for. profiles and K h V] i rusi on
e spedip: 8 ohBSy RS, ARTER A s dPtafe iR IR AR UERTEENL | 5

perpor ”@%ﬂrﬂe@ ?r?ﬂﬂw s@bssioe tesciadquitdnient tadietihethe aakdraRsH) fiesi lbhvarkeingsifc.
SUMVARY NVENTI ON [ 7] The aforenenti oned needs are net_ py various

aspect s thsf Stl%eh%oﬁ ynleadingginse tey ptetalds Reptelads prd Gitpeanatee op bigh e‘EWﬁ’fi’rtPisi ng:
St1 engt frgteE R eadd A bRIHA RN shifhnes IRGURIERE L0, 2 Crer i n

i nterpolyner used in the polyner blend is characterized in that it (a) has
a Mv Mn frdin aboutSpindéxtina sdemuentel folywtthhead bstiomeatemd] tinngn po exttibit Tegrlyi n
degrees, si us, and.a nsity, d, in grans/cubic.centineter.. wherein the
e § cAfenl SRTEPrOPTie: ANy b SPRIAE ohEPS BT SoL FRgH SRP ftioft A59002 0 +
4538.5(d) - 2422.2(d)2 or(b) has a MM Mh from about 1.7 to about 3.5, and
is characterized by a heat of fusion, DHin J/g, and a delta quantity, DT,
in degrees Celsius defined as the tenmperature difference between the

tall est DSC peak and the tall est CRYSTAF peak, wherein the nunerical values
of DT and DH have the follow ng rel ationships: DT > -0.1299(DH) + 62.81 for
DH greater than zero and up to 130 J/g, DT > 480C for DH greater than 130
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peak, then the CRYSTAF tenperature is 3Q0C, or (c) is characterized by an
el astic recovery, Re, in percent at 300 percent strain and 1 cycle neasured
wi th a cowpreassioonzznol ded fil m of the ethyl ene/ a- ol ef i npcmtuse@eloyswes , and
has a density, d, in granms/cubic centineter, wherein the nunerical val ues
of Re and d satisfy the follow ng relationship when the ethylene/a-olefin
interp L& i r k Y ture

51" TR R P A Bl 8 oot o R L R e, ) scoc
and 13@3feonibrinfteoresennadLaoistiregSTiRERpparties, pattieniady thd lack biresistaacedtoact i on

has a ar conononer,. content ..of . least 5 percent hi.gher tha hat of a
conpar ;g‘hcglqea??d‘é‘?ﬁ PrRdrxdn 8%%‘1@?%@?&7%@@“&5&% -agRargf %thlgal%lét %5@ ﬁg the same
t enper affSear MAGHRIBteSALH R HRPAR S AbANBARIRED M 1BE BreséicelopehwiBe has the
sanme conononer(s) and has a nelt index, density, and nol ar conononer

contentbl¢dshsed on the whol e polyner) within 10 percent of that of the
ethyl ene/a-olefin interpolyner; or (e) is characterized by a storage

the rati ol G (e opfPle LAY fp B R ol Hemopidiy chon 40T € 1
sone enfudgliropylése, highty thoted hew demsitgpolycklivl @req®DPIEY mada sy picdibw/ilvi highom about

1.7 to about 3.5, at |east one nelting point, T in degrees Celsius, and a
densi t yPrewure pelyypeniaaion Bracesse HRgarbelsrogengausly] branalved Aoty icar (6/2) of Tm
and d ¢ i bR, ¢ 1dhe dnd li

1112, 5y ST T0] e ARChUATARER: sty Pl R e et s
a N Mhdterogenabuarly binghedopadyrthitler®, bleadsof lineehiasterogenconsdy biapckedheat of

f usi on, in J/q, d a del uantit DT, in degrees Celsius defined as
t he ten?fgl_ééii‘ﬂ%e’gp‘? gtg‘?’lﬁﬁ &0y %ﬁ@é‘ﬁ"f’h‘éy‘i“&isr est DSC peak and the tall est
CRYSTAF peak, wherein the nunerical values of DT and DH have the foll ow ng
rel ati onsgv ps:  Dlinpite o 88 A0 R Aces made Hilthé axt, Bkteds 8 abtinvidiamecd €60 and up to

130 J/ g, > 480C for DH greater than 130 J/g , wherein the CRY%]’AJFpeak
i s det epolyolefin-basedglastic fibers tvhichye selh andyieldieg tohedy ovprcpb Bratradlyung i f

l ess th r I | tifi A :oht hen
the CRVGTAZCRENESI e bl BRI R AR b ol Bad AR TR i

et hyd engr@rghperl Mbrebedrpio ookt bd desirhisle acfoeni fileds Which rdg elbamﬁhire cenbareoye  Re,
in percent at 300 percent strain and 1 e nmeasured with a

conpr esEﬁOS?ﬁSWBISEF@éI%Fﬁ it MPV@ﬁéogt%W%%@%f%Pﬁ?W 1%%%?%6?%r, and has a
density, d, in grans/cubic centineter, wherein the nunerical values of Re
and d satisfy the fol |l ow noggueVARYSPITRPIBMEVENTEOR! hyl ene/ a- ol efin
interpolyner is substantialTy free of a cross-Tinked phase: Re
>1481-1629(d), Re >1491- 162_9(d(£®q Re >1501-1629(d), or Re >1511-1629(d).
[12] In od8] enbodThesforementionedgeds areanes| yraHOPN PR Pl the invegtion. tnong

| east o . fr ' ' . en
fracti o%sz)te %{hﬁgﬁ%ﬂﬁéﬁé&cﬁ}r ac r(eérg Fa%gief’iﬁo@ﬁ%?&?ﬁ%ﬁ%ggﬁbgf }1&%@&8 | ock

i ndax ofnt@polye@s twHerdin @rchropylewe/@btedin idtegrodymeris tlaradtenzeddiygint or more of

di stribution, Mv Wh, greater than about 1.3 or (b) an average bl ock index
gr eat er thefallowiBE Fronsdiesp t o about 1.0 and a nol ecul ar wei ght distribution,
Mv M, gregfer thay abgy; . i, GERAst oh&eltin

et hyl ene/ ggi)l efi nedljnt e%%?%anggwﬁlghghﬂdglaggwgé algdrlggt on whi ch el utges

bet weenpdi) Cnarin dé@ENCelbies ahd ackenstyatlcid gramsigubiREmtinettery whbereini thed i n t hat

the fraction has a ar nmononer .coptent .of .at | east 5 percent higher

t han th&Wnﬁ?aivéBﬁﬁggéﬁﬁggﬁ§ﬁ88ﬁ¥@gﬁ9ﬁ§ﬁ§b??ﬁ%ﬂ ol ymer fraction eluting

bet ween the sane tenperatures, wherein said conparable random et hyl ene

i ntggpol yner has the sane,compoomer {538.5(dy-haz2 2(dyebt i ndex, density, and
nol ar conononer content (based on the whole polynmer) within 10 percent of
that of the ethylene/a-olefin interpolyner. [14] In one enbodi nent, the
ethylene/a-olefin interpolymer is characterized by a storage nodul us at
25C, G (25C), and a storage nodulus at 100C, G (100C), wherein the ratio of
G (25C) to G (100C) is fromabout 1:1 to about 10:1. [15] In sone

enbodi nents, the a-olefin in the ethylene/a-olefin interpolyner is styrene,
propyl ene, 1-butene, 1-hexene, 1-octene, 4-nethyl-I|-pentene, norbornene,
1-decene, 1,5-hexadi ene, or a conbination thereof. [16] In other

enbodi ments the ethylene/a-olefin interpolyner has a nelt index in the
range of about 0.1 to about 2000 g/ 10 m nutes, about 1 to about 1500 g/10
m nut es, about 2 to about 1000 g/ 10 m nutes or about 5 to about 500 g/ 10

m nutes m nutes neasured according to2ASTM D- 1238, Condition 190C 2. 16 kg.
[17] In some enbodi ments, the ethylene/a-olefin interpolyner is present in
the range from about 5% to about 95% about 50%to about 90% or about 70%
to about 90% by wei ght of the total conposition.




[18] In some enbodi nents, the polyolefin in the polymnmer blend provided
herein is a honopol yner. The pol yolefin can be a pol ypropyl ene or a

pol yet hylwoeoosimiene enbodi ment, the pol yethyl ene is a rcghisd@esidsys

pol yet hyl ene. In sone enbodi nents, the polyethylene is present in the range
from about 5% to about 95% about 10%to about 50% or about 10%to about

30;Vo b?/ wei[@of of | (e Ej hiuéiilg aMm&nl d' frbmr’abo[lﬂlﬁy td ﬁbdlmtt e a(lﬂiTi@LDP%ﬁbﬁEt@ﬁﬁed Byg

pol yol efin se e rom | ow density pol yethyl ene :

het er ogé%StgllsﬁPnbzgﬁfBH&%@ pgeln@yantity, AT} 1 dagress S@lsytwede,ﬁng% aythe| ow density
pol yet hyeheRrekding) i | r SL RG and
honngenegﬁgly brancﬁ%ﬁt%#ﬁ%%gﬁ%hg%#gﬁ%?ngﬁmgﬁgy%h§§é$§%%ﬁgﬁ§ﬁ ’Hgf gfefin
i s sel etheewndferiozhviabies dEATianyt Afbharerthefdliendngrethtivngtipglensi ty pol ypropyl ene.
[ 20] In anot her enbodi nent, the polyethylene is a substantially |inear

ho eneous eth ne/.a- in_J rpalymer or a |inear haomgeneous

et hyl ene/ a- oIe%#%"@H?QQQQ%VEQ#QE?§f§5BﬁmgﬁﬂﬁméﬁﬂbQFHﬁﬁp§§o 2@ pol ymer

bl end conprises at |east an additive, such as a slip agent, an

anti - bl ocking agent, a pl ASt 49°2eby ARIradiér R d8NY/g, AUV stabilizer, a
colorant or pignment, a filler, a lubricant, an antTfogging agent, a flow

aid, a CO%P i ng agent, cross-linking agent, a nucleating agent, a
sur f act anttitla sol Whsrein the CRYTAK peakda determined nsing ableast Sageent ofghe a

conbi nagjRiat ] r Iy 0 S e from
he. pol summathyiaiiher, aRCi LG Rk SR Er BeBoBiis haln Rleufufle LRI

pr epar epcaksythpn gfei CRYSXAF usperatre BYB0PGjeect i on nol di ng. [23] Furt her

provi ded are methods of meking an article, conprising blending an

et ene/ gz Ql efin, i nt olynmer. wwth a polyol efin, rein the ethyl enel/ a-
olefin i nﬁgripol yn@b i gﬁ%én%@s@?siuﬁéacoé(ﬁ v & CalfdPeEtesk @pé’eﬁépﬁtﬁm quisgl
Addi ti ofjele epeddsvie a bhapieRiehioRedaNmh GBS AfdBSlyRiet GRd %Qf'% g&@gﬂ& ligs of

various enbodi nents of the invention become apparént wt 0W ng
descri pERBY cubiRcaripgtgrRberiTh e omnPEEalDRMAS NGB 26 sFiigfythe follewmas t he

meltin - ni; j . i onshi . the inventiv | ymers (represented
by dia%gﬁﬁg?&ggQ@%%g%ﬁé%h?%%ﬁgﬁgF@%%%Q?ﬁ¥§ﬁ%8ﬁq8@§5ﬁ9%§r A% epresent ed by
circles) and Ziegler-Natta copolymers (represented by triangles). [26]
Figure 2 shows plots of delta OSORISTGR(@son function of DSC Melt

Ent hal py for various polyners. The di anonds represent random

et hyd ene/ ene copol yners: the squares represent polymer exanples 1-4; the
tr ih%?ngl es?ﬁépr ese@? potayer2 I@Q%ﬁﬁlgéga@o@;w Ay elutss bereeng9°¢ é‘iﬁrn&%ﬁt pol yner
exanpl eshdfrdRiondiBe usiXg TREF Shradt@fc83E Mat BR! YATRON ﬁé@éﬂ%ﬁ? comohomer 271
Figure 3 shows the effect of density on elastic recovery for unoriented

films neoiEent phihleasy e peicort highes theo! thaterf ¢ comparablsrantbnbythylvee sherpplyseand

circle ; (AW! L, conol s, (represented by t triangl whi ch are
vari Ou?@%ﬁ&h@%b%@%&? ﬂE)eo yr?é[r&g?éraﬁees’ G }%?1$8%¥%a§£lﬁ? r‘?nr‘i]\‘?’é’nettﬁﬁﬁne

et hyl enefebpdlpmer lesid samer @mandthet(parl 4 BER $ndeR PAesy) tanll MR doMBnomer

et Iene/oct&ggﬁ&gg&%ngrs. [2%5 Figure 4 is a plot of octene content of

TREF f reefsh yYholsopolymer) rithie 1 @ persentiabithat phtheiiaigeolianesuer TREF
elution tenperature of the fraction for the polynmer of Exanple 5

(represen by t Ci ) * * resent ed
by Che oy b0 GF C R, M e, BTG an = pRR ppdd RV

et hyl end08€t HE0F 6D owhereinghe faio]of I (A €) B G 1006)) d¢ frofh abotehe teshviuent of
TREF frﬁpfionated et hyl ene/ 1- octene copolynmer fractions versus TREF
elution ténperature of the fraction for the polyner of Exanmple 5 (curve 1)
and for Conparative Exanple F* (curve 2). The squares represent Conparative

Exanpl e Fft5]and t(fiehavirigas WaeSorcansiesaa frdoiaiMtctbeluled Biiwkbguoe £id S a graph
of storage nmodul us as a function of tenperature for conparative

f the |
gt r?tél grﬂe”ﬁg@ Yhber factapidnsme TRIER. chayterinet inrthasyhefragtionttay b bk indspaify ner
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Fi gure I73;stmows a plot of TMA (I nm) versus flex nodulus for some inventive
polymers (represented by the dianonds), as conpared to sonme known pol yners.
The triangl es represent various Dow VERSI FY(r) polyners; the circles
represent various random et hyl ene/ styrene copol yners; and the squares
represent various Dow AFFINI TY(r) polymers. [32] Figure 8 shows plots
obtained fromnelt strength neasurenents for various polyners and bl ends
thereof. [33] Figure 9 shows plots of3tensile strength as a function of the
wei ght percent of a polyolefin added (Il abel ed as "Percent Modifier"). [34]
Figure 10 shows plots of nelt strength as a function of the weight percent
of a polyolefin added (| abeled as "Percent Mddifier"). [35] Figure 11 shows
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wei ght percent of a polyolefin added (Il abel ed as "Percent Mdifier"). [36]
Figure 12 shows plots of conpression set at 70 C as a function of the
wei ght pewoendé/wis2a pol yol efin added (| abel ed as " Per cegtr/usbalchowns ). [ 37]
In the figures 9-12, the circles represent blends of polynmer 7a with

pol ymer , the triangles represent blends of polyner 7a vvith poI yrrer J*,
t hesquar eg diepr e Sy ePH MBS k ih LhePOLY vEL Kd Qends
represent f]b({]endss(%?h +§mar 7% W th ' é?{/\gner eL* DETAI LE DESCRI PTI C]\l OF THE

I NVENTIMeﬁdmewaghm:imhummmMw{haﬂ]gréd%rlthmeabbutrééns a pol yneric conpound
prepared by pol yrreri zi ng nononers, whether of the sane or a different type.

The gene term " polyner" e aces. .t he.ter copol yner,
"t er pol ymH?Z] as V&g'qno raﬁpﬁ?t%dli“ﬁ?ﬁg?nrel‘ft 555 fI«l g)B% aégcgflidmr%ans a pol yner
pr epar eghpiptisidyeat mlswn%ﬁmé@}idlyaﬂemf pRépyl@Rsnd Oyer &, fd geaaﬂnéﬁﬁ; memmfhermnorrer s.

The generic term"interpolynmer" includes the term copol (which is
usud | ylnmnpsﬂlymetduasa deafity from ahowd]. &Gmg/ccptoetbane@wi glot 'amba dorhplessmt set at

nonomer asth ter i s.usuall l.o edto
forer B C a6t puiobs Fsoi e Thrats. ShCEm i o ol SRt

al so e”ﬁm%6%9fésyﬂﬁﬁ%&{ﬁ%%ﬂks@ﬁbﬁ%%@m drq)éé’é g ABBEE3 Y pes of
mononmers. [40] Thé term "ethylene/a-olefn interpolymer" generally refers to

pol yners conprising ethylene and an a -ol efin having 3 or nore carbon
atons. Pré#8rabl yln semm@vélmmrth@e@rpqtenﬁma@rsﬁwhﬁﬁﬂewmate&at@ﬁslap t he
whol e polymer, i.e., ethylene conprises at |east about 50 nol e percent of
the whol e polyner. More prefera I conprises at | east about 60
nol e percent, at |east about 70tﬁrfct>;>llg®meir6ggﬁl) &or at | east about 80 nole
perkent, with the substanti al rdtua;rlridétrlmt)(dt)tm whol e pol ymer conpri sing at

| east one ot her conononer that pr an a-olefin having 3 or nore
carbon atons. For many et hyl ene/g@tﬁé?dggé@ners the preferred

conposi ti qm]conprlnsaﬁe@em%mﬁta&e Qe yEEaRk rmdihRbeabom a8 G aPke
percent of t'’he whol e polyner and an octene content of from about 10 to
about 18houp?@F0eg/40 hymitﬁsa froabaheut 1%0 akpus s 2/20 ninwtes, geone abrut dfto abaitwhol e

e nae WG ES Bt B otbnq AEREe Y TP Rk sk iR B D !

by- 1y 0dyz3g, Chnditich 2I0TID. 19KkEC &S SomdKtnb&diknBets £thb prapyBmarucdiefih thtérpblgrel ymer s
can be bl ended with one or nor e pol yrrers t he as-produced ethyl ene/a-olefin

i nt er pohdsrae¥ls/Ms Bomub g tahf iaad isa Wﬂd‘@na’m ksppelimenepinpauingatiggshe hadmonent
f th

ot hyl enZPAE AR IBLENEH bREL "PROCHETE: e B fabl LGERR nybebdhimby s o donsity

copol ynmrtilz advige ofialadve D86 to abmut @i gcd or q:bohty@rﬁﬁ tzgsbut 09mg/@han atleer i zed by

mul tipl eb ks or _se of Lwp or .Ze r units
differi ﬁl@L?Cﬁm@H@fﬁlea opy, enﬁhy‘élFﬁ%FmﬁPB@D t@ge&{;ﬁé‘(“ @Or%’i golymer.
et hyl ene/ a-ol efin interpolyners are bl ock nterpol yners, preferably

mul 3 - bl tht)]l nt er PRé Y4B IeFinChn GRB wﬁe&&stef}ihﬁtewymer‘hlomaropg»lleﬁémr and
copol yne are used interchangea herein. In sone enbodi nents, the

ml ti - bpbﬁn/dmpomtymeiqu hb@m@ﬁﬁf%‘@e@ft edhigher oradefing (sushi a5 BBROYR:  ( AB) n

where n t Jeast 1 refer r as 2, 3,
o 5e 1gicfind 1FORE g Bl AT YoRi IAIES AGERNE L b donSlGR B

r epr esepétens} 4hastdybl -peites, 1SRgeR)br @-Bﬁinblﬁatldretﬁiéﬁsﬁﬁlicstha dseméts rberkeny,
segrrent Preferab?’ As and Bs are linked in a substantially linear

f ashi onls aisexé‘é)‘ﬁ%@datcémblfsﬂ%t antially branched or substantially

star- shaped fashion. In other enbodi nents, A blocks and B bl ocks are

ran gﬁg}sr' buﬁ@ﬁﬂéﬁggkgth@oﬁ%lﬁﬁﬁf %tﬁi’étlﬂleslﬂﬂe ?ﬁb@leirs Bk qll%ke& hend!l ock
copo yrrer do not have a structure as ftol BBB- BB In
still obtmes—he]mhgdam’emt:ﬁect&digf ﬂzhotbmklrtadmbymie@rodd)eamtlrra@amn pr hamSS-a third

t f..b K, V\:h h d f t t
emboct miRKEE See Forort SEROKTERG: BF SEREH P ADRIAEHEP LB S aAOTa &
subst anbéx@éﬂt{sﬂcﬁ%’ %Yal&yﬁw b&‘éérﬁ@o Wb B0 of ABnPAHREK3S pétcitheboMesds,

nei ther bl ock A nor block B conprises two or nore sub-segnents (or
subbl oc lpsr):em:tf asdnmsuredtbydbﬁm@ht peraent ofi gpls dermedt i[Sometimesyine figtiisRA has a

it 30 - optseieny S s RRRG bt A a8 it @ lnlec® s Bl gl

soft segnents. "Hard" segments refer to bl ocks of polynerized units in
whi ch ethylene is present in an anount greater than about 95 wei ght
percent, and preferably greater than about 98 wei ght percent based on the
wei ght of the polynmer. In other words, the conononmer content (content of
nononers other than ethylene) in the hard segnents is | ess than about 5
melght percent, and preferably | ess than about 2 melght ~percent based on
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greater than about 30 wei ght percent, greater than about 35 wei ght percent,
greater thanabout 40 wei ght percent, greater than about 45 wei ght percent,
great er twenoabow2750 wei ght percent, or greater than alpeutusé@civedsght
percent. [43] The soft segnments can often be present in a bl ock

i nterpolynmer fromabout 1 weight percent to about 99 wei ght percent of the
total WeligibyBfdeshicibleof tndilt BLRPLHIRIre: aRbEhBRkA plel HILARD UTheT B LAt
percent to about wef ght per cent, rom aboUt |g ht percent to about
90 wei dieta paple fbér, orfarbindea fibet. Ih&omlegrﬁtodpmrmeme ﬁbﬁrélbﬁmefﬁ(ﬁemmf@httthmer cent,

fromab cent tp_ abaut 80 i ght cen from about 25
wei ght %ﬁ?séérﬁ"m%bgﬁt% ergin fhs PiRIP gm‘?feﬁtn\,‘\ﬁlfrﬁ’é ég Tnei ght pgrcent to

about 70 wei ght percent, from about 35 wei ght percent to about 65 wei ght

percent, {39m abautsod chioditherRE kisceier has 2 BRMetRn WRIrtide FTRLE@IT.1 d&fief rom
about 45 wei ght percent to about 55 wei ght percent of e total wei ght of

t he 5|b| delebpuit 9P deyigeand the infenpelymer hammqhn@ﬂegégtmnb@t@aﬁqtowboyr?&%ﬁn in
we ot ISR Promeatbar Tbs BEPRT Mol §ofR bl B dRpARh O S BRI e

Such nedihaeker e Ealgs of attdu@ 0sl dheer @ stsdud$60D denict atd mlmmteepﬁlymeﬁhdsed U S
Pat ent Application Seria él nsert when _known), Attorney Docket

385063-0olbBxigx fom tt‘:thééItG étqvtfrz %M@f‘élﬁtt}ﬁfrs%%h@ t@rﬁ@? SF Yot 0. 9§§| ed on
Mar ch ané%ﬁ &F &hq;f {.t0al . and
assi gne ¢ oﬂ%%%og% gﬁ) nsglhcegi%eeg ' elil%lfhlseg s?e o %erﬁsr °
i ncldr pocabatieDddydentl endatheentleqrodzymerr has atnsel‘endcx Fom.abpdt] tonbeut H}Oﬁt and a
“crystalline e ref er pol ymer that possesses a first order
transit et‘i‘ﬁ‘%fro’&’ra}’gtqgé'%ﬁgcm 34 30%85 8{(Tm as determined by differential
scanning calorimetry (DSC) or equivalent technique. The term may be used
i nterchangegbl y vintyat bitthdr@kpRct, IR EYiEdnarelatddqo a fARR doﬂﬁmsn%f’tﬁé Abavs"
refers to a polyner |acking a crystalllne nmel ting p0|nt as determ ned by
di ffer emadesin age«erquqgw&avamummbydms@)oféhe ayention die feleigsspybe. [45] The
term " nul C ni.ed I ol ymer
conpri sslpn]}glt nl%ﬂ %elﬁ bﬁr‘g‘?@ %Eggm ¢ élfm&?%f ‘Intgt T?Ige)?é)%%gg%nrbésag&{csorh%(l er?sg erred to
as 1'l owkﬁen)orproﬁfvecr\&hl ¥n jscﬁhélenﬂbbdimanisl the dabrita havey an Miapertant recopalyyofet
conprrsrn chentcallé differentiated units which are joined end-to-end with
r espect 168 SPFriFaat st A8A PeicEY ¥R f unctionality, rather than in pendent or
grafted fashion. In a preferred enbodi nent, the bl ocks differ in the anpunt
or type ofj24oMDONOREll AEHPXREE thelifRingibA relﬁt@?tdjﬁ&?&é&’weﬁ &eyﬁiﬂ@é&ﬁf)rlﬁﬁg
crystalllnlty, the crystallite size attributable to a pol%ner of such
conposi ﬁmdxberstmaietlypecomdamteg\n@efaubus erobodiments Of dstinventionodhe yamicondet i c) ,

[ ang_ crargreamhing G WYBLEKn g’ BT o P S yhefor

chem cal or physical property. The nulti-bl ock copol yners are char acteri zed
by 20i que [28]st r i bl yepsisll ahothatdipged)| thellnypatici xtetatésrtdeme(tlﬂm oﬁmalmg Me) bl ock

| ength dlstrlbutlon and/or bl ock nunber di ut.ion due to i que

pr ocessihgiki Foe Bethod copppistsambms! tm%rréo GF‘P Pllvelﬁfa%@herrﬁﬁ% E%IEF n a
conti nu iR 2.9,

o of er g e rpibE b gbM B SR e?%tt‘)ﬁ????n@% o oo e 2
prefer afdrmecﬂ bp meltig spumﬁng, spthbonding durteld owimgaetoaic borme emb@dlbamshthpr ocess,

t he pol 0S fr 1.0.to 2. e fr 2.5, nore
br of or Py s B wbengalbiics shabfing; Brosbabiy bty 5 fpbdoy g ag; 1
t hexd ol b&m@qngﬁﬁgrénﬁgérgﬁre FFthe mg}p(q&ﬁleph scl osed herein are approxinate
val ues,” regardl ess whether the word "about" or "approxi mate" |s used in

connection therewith. They may vary by 1percent, 2 percent, percent, or,
sonet i nes,[24l0 to éddw@n@@spectwféhewrentwmmtenﬁ d\MY‘tmﬂaeSIwaer limt,

range. | CHRBEboins ofte ket REORRFpa BV M BRI P PRAT ("

within the range are specifically dlsclosed R=RL+k*(Ru -RL), wherein k is
a variable ranging from lpercent to 100 percent with a 1 percent increnent,
i.e., kis 1 percent, 2 percent, 3 percent, 4 percent, 5 percent,..., 50
percent, 5 1 percent, 52 percent,..., 95 percent, 96 percent, 97 percent,
98 percent, 99 percent, or 100 percent. Moreover, any nunerical range
defined by two R nunbers as defined in the above is also specifically

di scl osed. [47] Enbodi nents of the invention provide polyner blends
conprising at |east one polyolefin and at |east one new ethyl ene/a-ol efin
i nterpolyners. The pol yner bl ends possess uni que physical and nechani cal
properties that are suitable for nmaking profiles or gaskets for a variety
of applications The bIends have a good balance anong tensrle strength

o . .



The ethylene/ a-olefin interpolyners are characterized by one or nore of
the aspects described as follows. [49] In one aspect, the ethylene/a-olefin
i nt er pol ywenrsoauseat7i n enbodi nents of the invention havepraTMs2dda/ndg40m about
1.7 to about 3.5 and at |east one nelting point, Tn,, in degrees Celsius
and density, d, in grans/cubic centineter, wherein the nunerical values of
the variables corresponggptrarihip peiEkiraoN OF THR INvERGZoR + 4538.5(d) -
2422.2(d)2 and preferably In, > -6288.1 + 13 141I(d) - 6/20.3(d)2, and nore
preferably Tm > 858.91 - 1825.3(d) + 1112.8(d)2. [50] Such nelting

poi nt/ densi tgenesdlddafimitadnisp is illustrated in Figure 1. Unlike the
traditional random copolynmers of ethyl ene/a-olefms whose melting points

decrease w4,h decy, h ensi ti.es. i | Ve |

(repr esenﬁe‘a by di@%%ngg?‘%e%ﬁ‘f 1? Plﬁe‘%@&h{g}@ggﬁ* go %lﬁégg%ﬁoéﬁ%aﬁeﬂgggendent
of the fRus10.yFibeeis tyedlardlassitled acctediap tyits diabeteneBllambadibelis@énepalty to
about 0.95 g/cc. For exanple, the nelting point_of such polyners are in the
range ofefisdas having e indivadenl fiberbametengienter thaa apout 13 eRIeT.USHIYOSI8HE" g/ cc to
about 0,94 Aok o6k NE{Y i |, nt gh,pol yners
are in eél?(g{rt\gg dgl#l@%%ég@ a@% %ito %E"’BS‘{"Q‘?%%%@%%%&?E%sqﬁtégh%gn%%s from

0. 875 gdiametenleabthah aBo@45 dghiee pef fHahentn Mivod tenrerdtpe st genetally defined as

et hyl eng/ a-ol efi n i nt erpol yners ri,.se, in.pol ri zed form ethylene and
one or ﬁé‘?‘é‘a&mglaéiﬁ?rﬂ%te‘élﬁﬂs %%@%3@@%?9&%%%%?&*’@%@% degree Cel si us,
defined as the tenperature for the tallest Differential Scanning

Cal ori met nyg)( " DSC'pilapRaK B U8 "hofo fHANBE et Bedn8la dof@niok k@&td of
Crystal lization Analysis Fractionation ("CRYSTAF") peak and a heat of

f usi®bn inategiakof imf¢finite di. Mot meedetermineds fopgthhes enpopesiioiy staplediiesnwhichds a pT >

-0.1299¢. 4+ 62.81 r. I . . it , nor e
prefer aé)llS nB?uqu %ﬂ@g?%ﬁﬁ%ng @;ﬁ gg?fe E g‘ﬁﬁ’&gﬂ%%&%%mﬁil géb%grcgg{;}gr, DT is
equal t etherwigy givlded iitb3spméntO6F £ preddbingnedleagth).han 130 J/ g. The CRYSTAF
peak is determ ned using at |east 5 percent of the cunul ativepol yner (that
is, the peak nust represent at least 5 percent of th umul ati e pol yner),
and if | eigﬂt han Eglﬁglrcgé‘man%'f af ‘I’ﬁgg‘i‘fo‘f’ fovignat It P}&‘@ﬁlsﬁﬁ’ie%me"féf{YSTAF peak,
then th [ , i G0 R Hl&Bthe Yalotis. Of the
neat of Juar e SRETREEE ful %%%%ﬁ%@?ﬂ%?%%’é?ﬁa GROTAR pesk ccont ai ns
at 1%®asElagticifyeraneiso befdesdribed byuheatnevmansst satbef theifiper. Lermemennsetps thet ed dat a

for inventive po] yoners as. well npar at.i ve. exampl.es. | nteqrat ak

ar eas. avBERRT PaNa st bd s e iR R R Bhimg E AR R Runculy SERHT PR
progr a”bﬁ%lﬁﬂ' poRRioRYbetdRe strdieh, laddetidhn strelehed aghe Theagmnedt whidteths fiberbdeis t he
random et hyl ene octene conparative exanpl es corresponds to the equation DT
= - 0. 12wylipHpad isgdesignate 39 thenerapat permanet seta plattic matgdalst ¥ alsaariged ef i n

i nterpoly; c rak i.on i: . betue 1300C
when fr ?c/l i%ef}%?%éé%&%}%&%%pd&e&s@%&fﬁ 'S;E}r%{gﬁ%&{t%lhgfn@épactl o%gcir?e?r)l&(a Sl'Eli'ﬁlREF") ,
chaz@ct elajticeaticls) inbhidesthie dopslamet nselfmasvedl aspbatrnot imited e thearpbbymterfm gher
preferahly, at | east percent higher, nore preferably at |east 10 percent
hi gher, t ﬁgﬂnpﬁa?l%@ﬁ, %an%%éi‘%ﬁgg?%ﬁa%Cé’?ﬁ%%‘i‘@&i%ﬁlaﬁg&ﬂ ls?‘?e?r raction

el uti ng ReI VRGNS RAIE i SERETRE faSifo mMABARIAA HeRANGAUWPA! dlRufedNdom

et hyl eng I nterpolyner contains the sane conononer(s), and has a nelt index,
densi t yirraiededol w-ircdinteh prd/oceonssinked dragwsepsslinkede whol e pol yner) within 10
percent of that of the block interpolyner. Preferably, the Mv Wn of the

i or pol yrd anal oxotiie e st b BeRThEr Sl Rt abliE s o,

content gufidddianodd wei ght percent of that of the block interpolynmer. [53] In
still another aspect, the ethylene/a-olefin interpolyners are characterized

by an elastic recgvery, Re, in percent at 300 percent strain_ and cycl e
measured dilh corrp$&s§n&;ﬁﬂwoa%@§ﬁf | Fdtmika t@tﬁm%ﬁiat%? PR émsﬁ ymer,
and has g ' " 6 cES1 | & Ll

val ucs. SFTHEC RrtYof el N RYIefE P Eacktils LS nan kRO, F0 SR

et hyl enéile-gréaén than ot eupbioyddeveiplst eudest geltcoatiehty, frefesabdyf less hrwsseduahiced
phase: Re >1481-1629(d), and preferably Re >1491-1629(d). and,nore
pyeferaﬂﬁ;}”eié‘tpi@éﬁt-(iB'Qé'(ea')eFt qré oy we gpgpgﬁwﬁ#&q@l%ﬁoﬁ(d)_ [ 54]
Figgpe dxehpwiesBfd gélfc%ﬁfengfaréi@éa&hﬁﬂem BbRece WitCRYEMYDIBsUnor i ent ed
films nmade fromvcertain inventive interpolyners and traditional random
copolynmers. For the sanme density, the inventive interpolynmers have
substantially higher elastic recoveries.[55] In sone enbodi nents, the

et hyl ene/ a-ol efin interpolyners have a tensile strength above 10 Mra,

preferably a tensile strength > 11 MPabnore preferably a tensile strength >
13MPa and/or an elongation at break of at [|east 600 percent, nore

Y T T o, o, — e~ o~ o e Y T T o, g, ~ N~ o,




nodul us ratio, G (25C) /G (100C), of from1l to 50, preferably from1l to 20,
nore preferably from1l to 10; and/or (2) a 700C conpression set of |ess

t han 80 pwocewiioi@referably |ess than 70 percent, especipalrlus2é0emssphian 60
percent, |ess than 50 percent, or |less than 40 percent, down to a
conpression set of O percent. [57] In still other enbodi nents, the

et hyl ene/ 432]| ef i N"HahefipibeyrnBiesnshafiger ahat G gﬁgn@rpeg&ﬁmegrssﬁ opaoxhﬁﬁsmfdhan 80
per cent ss than 70 percent, |ess than 60 percent ess than 50

per cent th a QeF @pklavp any Rthey distingtpobres segianss@s depicopwonent Sibgs).yners i s | ess
than 40 percent, |ess than 30 percent, |ess than 20 percent, and may go
down to a t Op ' i olefin

i nt erpol yﬁg‘ﬁs hav?lg@rag%r%e{ng@)?r‘u&%ﬁ@%ﬁﬁ%@%‘ g%ﬁl?fe(ﬁ } QS’{n%pel | et

bl ocki ntgg®ns engcbmams Bipoalpohentdibetsess ahsdnkmma‘z@ﬁ)ccngmgsdai’ drﬁﬁﬁlﬂcélﬂﬁ&fbn’f’a)
prefera eg to or |ess bs/ f 4 especially equal to
or Iis sﬂ’%ﬁn P‘b‘%’PF{Sff? E%llﬁgaf?ergﬁ 64% efl“%‘\ﬁ léegagg@tbcgytp\{opr(r@rpgymp?@g}s I'n
ot her embpdbmphicthe b4ife BbI

pol yrer | zod form. ot %Es?**éﬁ”ﬁ‘é@%&%??%?ﬁ% A by AR e ARy 2R

conpr es&iress the@m&ﬁ-sqce@@ of ﬂharblmn@aem&her, apd efwllaleikient esstinoasly abngeheent  or

|l ess th a ess an 40 to 50 per t and down
to cl os%ﬂgtg(r%gabebrlgée{n onepé)%lj)e% ﬁjh ﬂ@%‘ﬁ?}b"d’i ompGhe etrlca%]%%gﬂr copol yners
possessexantpld, afshédth/dgrearabethérz (Il whivh hépdliRet is QBrrb@idag by laheied, £QlSsON

di spributi on The copol yners are further charact er| zed as having both a

pol YHi speyid %a%w@me . 81Pq HTANSERMeRt AT a8 "slandshinsthersed’ aftangeibuit |B;cpmpor19nbck

si zes apgLp QPR £11d iyt ths.
Preferred 91]%'“ - g)gggr}lygei)ré ar’%?’fhgggﬁ%r?f%}h%g?b%gsérg?cg bl ocks or
segnent $108;82(Qudi ng ter m nal bl ocks. More preferably, the copol ynmers include
at least 5, 10 or 20 bI ocks or segnents including term naI bl ocks . [61]

Conpnoner nt ent, aswe usi Sui t bl e t iq wth

t echni queg‘gas ed e’f‘?a@Wg@t?eES f‘]’g@SaéﬁE’étr‘( QWPBE@

preferr mwmftmnftﬁtroug@hﬂiﬁélﬁy%!f fik %Q’ﬁl}p&roﬂ%}’d{@ E§plﬁﬁ“‘i’és 38 rﬂo@ﬂeﬁt Pvely
br oad F curves desSirably first fractionated using TREF

i ntle frta&aﬂ@)ﬁrsﬁléa@ntsnatmqequgmemteml@qm@aasmmsr(arggelerhmmqupnn@ss That

| e t f 100
| oSl 8L 881 PG e, R SRRl TR AL M B R ARG
fracti oby ﬂhahlgigve@odﬂﬂy@aestrémhﬁndmmmh aGRlt@lHg sulfad @ 60k hSePTdi Ng
fraction gf the co %rabl e interpolynmer. [62] |In another aspect, the

i nvent i \?8 %]Iyﬂﬁﬂe RISV igh ?Y?r‘ig?tdéﬁ“ﬁ‘?fpl?rﬁﬁem%}‘ apeliciphan %ﬁtﬂ@@r ng et hyl ene

and one or nore copol ynerizabl e conononers in poI yrrerl zed form

charact er i3syd by Wfidplh eibbhsOGlerilcks formedby hASH gis@mafmﬁmms of
two or nore polymerized nononer units | ering |n or ysi cal

pr ofer tdré‘é(ll(gﬁheﬁheltinlﬂm mbm ydmexerrfmsmthmoeémsatﬁqn ﬂapﬂ)llessidhdruhk copol yner,
said bl Vi n but not just a nolecular fraction)
whi ch (?gljtéeteri) eé roﬁff)?f gﬂéﬂﬁéﬁé&f’ " Wi thout collecting and/or

i solating individual fractions), characterized in that said peak, has a

cononomner [3gjnt ent"Spahbdmitiﬂfbrmard: ﬂﬁérafcmﬁ@dwe&trn@@%qwowﬂ&ﬂe@@%ﬂ@d using a
full w dth/half maxj num ﬁ area cal cul ation as an average nol ar

c omono Y IRE OSSR 1 ar’ﬂﬁr’éif brashyr plwralityaftfing, warly atrcang fisrcapitleries

pr ef er a e random

Bt byl en § RHmeteE The BnRE oF Mo LBl 1obieRR i Al koo O TREUAR s 2 nde
usi2dg afilhmkehtswradddpobitddf ontmx cotlsetig g Wiiiceas Eancaivebl biandomlydigseeded fiatd

conpar able random et hyl ene interpoly has t he sane conononer(s) and has a
nelt in ’éﬁa eﬂ%g?scgn?‘?e ekérﬁfnﬁlﬁh}ﬁ&’e@%ﬁﬁﬁgﬁ?%ﬁ 9@8@%’%%30(18185@6 on the whol e
polymer) within 10 percent of that of the blocked interpolynmer. Preferably,
the Mv M[3] the opimaiveR! RedddlBkaPbYEBC havidd §9trd¥tﬁr9'o@ni’d@v19€eﬂ‘f§@fs &f that

of the bl ocked interpolyner and/or the conparable interpol a total
cononorfireaduyhishtareganfomlylioterleidg hut neé ircemidentifiablamander takl & tbd: osead a

e v e T e i s or B U e oGy e R g AT rer

infra-red detector wherei n the tallest (highest) peak is identified from
the base line, and then the FWHM area is determ ned. For a distribution
measur ed usi ng an ATREF peak, the FWHM area is defined as the area under
the curve between T1 and T2, where Tl and T2 are points determned, to the
|l eft and right of the ATREF peak, by dividing the peak height by two, and
then drawing a line horizontal to the base line, that intersects the |eft
and right portions of the ATREF curve. A calibration curve for comononer
content | s made u5| ng random et hyl ene/ a- oI efi n copol yners, pl ott| ng

o o . a o — AN o o - Y M —— — — — —



greater than or equal to the quantity (- 0.2013) T + 20.07, nore preferably
greater than or equal to the quantity (-0.2013) T+ 2 1.07, where T is the
nunmer i calwoabeaseiood27t he peak el ution tenperature of the PRERSkecaobvison bei ng
conpared, neasured in OC. [65] Figure 4 graphically depicts an enbodi nent
of the block interpolyners of ethylene and 1-octene where a plot of the
conono t SHSv i isconpar abl e

et hyl e%p 1§?é(§cttgg)trr%)\éﬁlt er po&%ﬁ%@stﬂ% % gﬂﬁ%ﬁ%%@%ﬁé? ﬂg?&tg?glﬁfﬂiﬂtﬁi t}tco a line

r epr esemtniwoyerf fabbic 260 t¢@nbinatior?@ith hioadadticandtéerredy.. The |ine for the equation
(- 0.2013) T + 2 1.07 is depicted by a dotted Iine. Al so depicted are the

cononormner ntents,for fractions of .several .hl ock ethyl ene/ 17o0ct.ene
i nt er pol yw&Hs of %nlr’??\%rﬁﬁ %Hﬂilmﬂstl?q%lf 8@1}”1%8%% Vﬁ%rr%ﬁe eniemglegif HEMES) ock
i Nt er polMidR kad b&GddIA AN fSIEBIoT woRbh bykiliitethRbrids ARl @R aedlésL Y arhhan

either line at equivalent elution tenperatures. This result |s
charfact eanibstcorered or wecovangdnCovered yewmyip yemprab feaghnartiiadlypaiapecdewithiy apouitlie t o

the presence o i..f f i b it hi I [ , having
bot h cr‘iPsVF%W Pn%n%g#ﬁ%rgﬁg&plﬁ%tglgalhé’% ﬁciré gyw[r%@]kﬁﬁbg@ﬁs?@8§¥g§%%% cal 'y displ ays
the TREF curve and conononer contents of polymer fractions for Exanple 5
and Conpaif39]i ve Bfawbyha" kieahoa pelydiesic esmpourtigiropured e pglgaderieingt i ng from 40
to 1300C, preferably from 6Q0C tQ_ 950C for_both polynmers is fractionated

i nto t hingromerey Whetherof thraramedr _lﬁﬁreBVéfPe-aﬂ?eegP&éﬁﬁf%?‘e PPLIRFE’ BFOTESS t han
1CoC. A&lwa{nsdﬁ&ﬁog;&gm@sﬁmbsl i3 "B GREN 8 Hel¥as ik @PElyBRr." The skill ed
artisan can appreclate that an appropriate calibration curve nay be
constructed for interpolynmers containing different conononers and a |ine
useld as a [¢lnpar i Yotergdlymen means hgolyREF prephigd Pydhe polrmerizatiomod ehisastat i ve

[ h f erapl d [
2 ot o) PLGEgr e e AR an bt ecnel Sl A ART Mo RRPIIRRR e o' "

i Nt er potaypBlyieRr Gviaktads aetAly chgslofid ta réfet @ra ulymagitepared betvogtiffadear t han
the value determned fromthe calibration curve at the same TREF Eil ution

t enper afgpemers) aF welhp the derm ‘derpelysies oivduch is giswallyesmplapddo seler torapplymes

| east 1 . | IF RS SN and,

propert rg@ﬁ%@?@h%@%ﬂ}ﬁlﬁr&hﬁ@be{%&e}“ I nvenétr%/g%%(fé}%gr géésgsn gﬁ%{if?act eyri zed by
oneldr paymedddp fowmalmard pacbfmosémes. | n one aspect, the inventive
polymer is an olefin interpolyner, preferably conprising ethylene and one

or nore c | ymerjizabl e .conononers Ln. pol yneri,zed for charagterized b
mul T o e BiBcks. ofbE BhReRREYBREiRk miaPaVEGH s s PSRN GRpyigse
di fferi péng heGhgBliEhoIR TraehYS bERE WoRDRIYhES HrbleRBkE PropiieicRomyiessat Most
preferably a mul'ti-bl ock copol yner, said block interpolynmer having._ a

wg %a%ilf@ﬁtat ed

nol ecul kestf30aaele parognt affthewhele pobwsicmareameierabhoat 1sasb ) mplepere

using T i nt ri L ! i tﬁ@ﬁ] nol ar
cormnorrz&ﬁlé) %%‘{éf‘g‘{ﬁ?’hﬁr%ﬁ?%w&%@%? 8@?&’ whﬁggfse{rﬁ @%8&@%@@?8 r ,eflrmr e

pr ef@r abbnipiding gdsdst AfhthékTomdomer. Lorpesddtic/deiagb eopolyinars, thegrefofred
conpar abl e random et hyl ene i nterpolyner fraction elufing bet ﬁﬁen t he sanme

t enper afURRSIIGHBFRAF SRRy eReERITteS ieates ARpsAbaY IR BAke neFreat WEh ¢rstene
conpris DOREL il sd A% Gpaononer (s),
and a rrgﬁt&lﬁﬁégwgg%t Y, agrll rtr%waﬁr%fkg %g%r%rrg Sdggeni%rgﬁ%ﬁ( bag’ed on the whol e
pol yner propiytene/a-defipatapolymefs dohatt imfludertbodsl pyoduedd imlowr yioldy oein a @imsfrer abl y,

the Mvvh of the ¢ arabl e.inter.pgl ynmer i | so within, 610, per.cent .of that
of “the. BRGERH oF A ORRERTRHEE S B oS oy B bpy GBI RaR e L e o o
COMNONBL, KORMESIEd Wikl BhdoriBodoSiter She fprodiicel hrdpydéneldiBlebth @ek§@dlymers
interpolynmer. [68] Preferably, the above interpolyners are interpolynmers of

et hy| eneresubistantiallypyre anlkcoastghisithamaios sempandny of  palamichHzaligpdirgeass-s having a
whol e pol ymer density from about 0.855 to about 0.935 g/cnB, and nore

especi al ly, r po g : I oner,

t he blockégﬁfntergﬁggﬁgw §?(gaggﬁgﬁﬁﬁgﬁwggﬁﬁgﬁ#egghﬁﬁ%gfﬁgﬁﬁ?§§§?#%n

el uti ngchsdlyvaerizabl @otkfih3onongmentie holyhwnized foeaieiardaeriZzed bgwauitiple)i.€.;
0.1356) T + 13.89, nore preferably greater, than or equal to IPe,guantity
(- 0. 1358Y0 yumeze) Ylpcks prseaments it &1 capIoye pelumerzed HopPmET vays difforiggine
quantity (-0.201 3)T + 2 1.07, where T is the nunerical value of the peak
ATREF el ution tenperature of the TREF fraction being conpared, neasured in
0C. [69] Preferably, for the above interpolyners of ethylene and at | east
one al phaol efin especially those interpolynmers having a whol e pol yner
density from about 0.855 to about 0.985 g/cnB, and nore especially for

pol ymers having nore than about 1 nole percent conononer, the bl ocked

i nterpol yner has a conononer content of the TREF fraction eluting between
40 and 13Q0C greater than or equal to the quantity (- 0.2013) T + 20.07,
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havi ng a cononomer content from about 3 nole percent to about 6 nole
percent, every fraction has a DSC nelting point of about 110C or hi gher.
Mor e prefwoableroi®ai d pol yner fractions, having at | eastcl/usedocpersoent
conononer, has a DSC nelting point that corresponds to the equation: Tm >
(-5.5926) (mol percent conmonomer in the fraction) + 135.90. [71] In yet

anot herc,asRacs, }é/gi%agﬁ}gﬁéﬁiéél I&fillﬁ{tﬁﬁfol}’ﬁerg%e I%Blyrh mQkEbBek Yoplyméy, gher ably
conprising et ne and one nor e “copol ri zabl e conononers n

pol ynersomednfbodiments; shearntikticblreldedpplymericap be rdpreseited by tisefphtewing fofmulao or
nore pol ynerized nmononmer units differing in chem cal or physical properties
(bl ocked i nterpol ynmer), nost preferablx nultl bl ock copol yner, said bl ock
i nt erpol yner having a nol ecul ar fracti ‘rA1‘ \)Wm ch el utes between 400C and

1300C, wh fractionated ysing T crenents, chara ter' zed | h every
fraction f‘ﬁﬁt hasVhgke Wﬁ@llie g»[Hf LV g‘% ﬁ?’é@?@ gré’eqqtgjafd’to
aboyt 7606, J280,350766,70886,7, PYO (o%?ghepf=Af’lﬂ§pr@§éhtsaa%amaﬁ>u1a@@Is@he@%d

correspondl 'ng’to the equation: Heat of fusion (J/g n? < (3.1 7 18) (ATREF
el uti orfB’e n]pﬁeseaatm goft bloclemssegm)ent Rrs‘@re@&:, A{sm}l rase linkeasiniaines foghion,

i nt er por cul ar IIOI’] d
1300C, E?B@%el%é)ﬁgtngaﬁ%ﬁgl ﬁeﬁ%l%%ée r%b‘fé}}?g?ﬁ Elyﬁ %Sﬁgt every
fracti Qﬂhlblhﬁﬁopb&ﬁe asrprésBBEiﬁaeﬂaﬂﬁmmn gleat¥p eHaa 9 Iveei i tpereiit, 4&Dp1&&ﬁlalil§i‘ss t han
about 76C, at of fusion) as neasured by DSC,

as a nelt enthalgﬁ/‘ﬁqégl
cor r es poAierhan 98 PRighEBRIsetto oS, the, §ﬁnaﬁnqnaqrgﬁylteat thbarﬂ zy%%qfﬁEF

el uty 0 Conposi tion
I\/E;itsourgﬁ%eﬁgﬂﬁhg §§hh% gﬁEe%{i&lé eferal?]%é«?sﬁlﬁ% coﬁéﬁgé%e%hggﬂpom ti orrlmof t he
TREF peemkbad&nerbg thehad seghnerts cgnaises B4 of siftsantialty zdbpnepyl@ne aV&iff’abl e from
Pol ymer Char, Val enci a al r.char . c 74] The
co?/rpossleg’inﬁﬁtsrﬁih €0 bﬂépﬁgﬂ'etggi‘?&ﬁgfwmgﬂév Wlﬁsﬁng’hﬁ@%%f: Densor
(CH2)  anghidnP RSt Bih S6R Rafeh ¥RM SNRiERVpRRAE ghédftdrahdred

%ﬁgé %pﬁeﬁeém?
filters in the region of 00-3000 cm 1 he measurenent sensor detects the
met hyl emawélghﬂ)erwt koo igseatan thawel Sputightererqenhi rsodieresatodiments, dhegomaenopes

poI yrrer cgn;en Q%ﬁ%%ﬁzg% tel On%ef%ﬁ}af’ gﬁ%e{rrp n?grea r|t§ oﬁgélﬁﬂtet ects the

c 0 rrp o s | er&dht, sgr@aml thdd3BWeighvpaesht teHtBhALHS Wé%ﬁﬁpércé&it@aétet(tﬁhﬁ)fo is

sensitive to the conononer content of the measured polyner in solutjon and
its resyeigbieareent greaserdhanst wveighkprogmt.carenierdhan ) Wﬁl@hbp%ﬁ% & SHRAST RN
standarg@Weléﬁféer%' det ector when used with an ATREF instrunent provides
both a conc 'on (CH2) and conposition (CH3) signal response of the

el uted polymer during the TREF process. A polyner specific calibration can
be creat edddly nmeaBusonegnbodimens A blocks @fd B hlckiHae randoridy flistributddatens wi t h

of S ARRERORERESIR. 1 bbb an ek EGRHar s dOg A G AE TRG 1 ef or once.

calibration of the ratio of the areas for the individual CH3 and CH
response (i.e. area rati o CH3/ QRAvesausBBom@BONEr content). [76] The area
of the peaks can be cal culated using a full w dth/half maxi rum (FWHM)

cal cul ation_after_applying the approprl ate_ baselines to i r at h

i ndi vi duall48i gnall w%g‘ﬁcﬁﬁs@g IRET i R RlogieapobipeHee 88t have 2 fﬂlég ?Y@P|0?wt°&§h/ hal f

maxi mum t SEdoR¥ esponse

area [C!—rkﬁlg—ig é}fekrgd%di[ A%%%ﬂb é ra- rag%b%gfgfgclé% wﬁ{ e(rPSel n thdg%?grslr est

(hi ghestahdmalykdmtsbutdémmhinéﬂbﬂcrod{mln bthebasels) nmth,er bliodk Ahem bidels BFWHM area i s

det m ned. ,For a distribution nme r usi. n ATREF pe e FVWHM ar ea
{1 mieS PHOOGTEE SRR e R bt S orb S s dPr ana 1o

ar e poi ﬁl@ﬁmeﬁ?t\ﬁﬁéﬂ%%dlft&ehf'&mhﬁ;sfhoﬁﬁﬁlaﬂmg@stQFthEBR)cﬁTREF peak, by dividing

t he peak helght by two, and then drawing a l'ine horizontal to the base

line, that intersects the left and right portions of the ATREF curve. [77]
The appl i d4€li on ofh¢ termacrystallined éf enapleyssl rafers i apolyaer it pewpwene firtont ent

of poly rS|nth|s AT |nfrar ar to
t hat of % %Eﬁée ma%mé P %‘égig &12% %etesqnoﬁl‘{hol&{dﬁgg#egl@r e%ﬁcﬂe{q}sé

Mar kovi %OILB@@?(ES@) or ddalaldnt techmigné. ETKS terr®Mdytbe usedingstchanpeatdy otahd of
gel - perneation chromat ogr aphy- Fourier transforminfraredspectroscopy f or

chadact trmZ semistystallingh lihe i crsraaplyatsy Biters tha selysicy skire 2 iglies | ¢

Mat erial s Science and Engineering (1991), 65, 98-100.; and Desl auriers,
P.J.; Rohlfng, D.C.; Shieh, E. T.; "Quantifying short chai n branchi ng

m crostructures in ethylene- 1-ol efin9copol yners using size excl usion
chromat ography and Fourier transforminfrared spectroscopy (SEC FTIR)",
Pol ymer (2002), 43, 59-170., both of which are incorporated by reference
hereln |n thelr entlrety [78] In other enbodl ments, the |nvent|ve
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i nterpolyner obtained in preparative TREF, and W is the wei ght percentage
of the ith fraction. [79] For each polyner fraction, Bl is defined by one
of the twohoédom2ng equati ons (both of which give the saemmsBiocwedsue): Bl
J/T x -1/T xo o Bl LnPx -LnPxo \ITA -\IT AB LnPA-LnPAB where Tx is the
preparative ATREF elution tenperature for the ith fraction (preferably

expr essg@lting péatt\uk diterdided By HifRr&ithy sRBRINERARIIHAS (DS bPEqui erdtt

fraction, which can be neasured by NVR or IR as descri bed above. PAB is the
et hyl ent@cmﬂ’éewactl on of the whole ethylene/ a-olefin interpolymer (before
fractionation), which also can be neasured by NW\R or IR TA and PA are the
ATREF el utjyen te e ‘ har d
segnent s" [?@m chn?gs% errnlﬂtd(?)n gk%?%gﬁslp%eﬁgﬁsgp e &fi&# Bﬁﬂ erlrg%%?yner). As
a first pciyﬂrer ccan}pmmnxgWﬁtd)moretchemibéﬂyldlsﬁﬁmabgleﬁs af egmefits (&fdrftﬂ&@ a§ or high

densjty,, hormpol yrrer if the actual values for the "hard
segment sﬁ %I%g E’%% %I9IR9) 18 2 lmger apmer) thtily PobenstsompaisHechemicalfn i s 372K,

PAI'S 1. gfBMntlRB b f of the
sanme corrp05|nt1| on an%%&vﬁﬁ%&%%gﬁg%r%%e?ta%?a gf?ﬁ@O{zQ@)g@XrﬁgB can be
cal cul afvegtiémabity, ratherfthan mmengeré@ugtaftad fashionPAR aptciéied-etbdtimentatend b are
two const an can termned b allbratl n usi.ng, a.nunber of
known rglﬁa%ﬁgxém%%gﬁgnf? (ﬂr rosfcoﬁnfm%rﬁ aongraFﬁgtt ereitnthe densliye e nay vary
from i nghoutRMtrys@IINS! theERytalliVRIRQAYEbutaBR8o WPs] éi‘%?%ct}lcboﬁ{p%ﬁttﬁntttl@ Ir own
caljbration curve with the polynmer conposition of interest and also in a

si ntQ ar typgloedegres oljestisity (isategtic agsnnbl@tetqﬂa); régiorseguithsy er reglcmr@gu@hty, the

I I b f I
ol coul SpoliodBlonEiihE Shetuling N5, G BB A e pbC b Rk PR BGogPRIE Ml 0
sone e nbmyrmliﬁrs:hemaﬂbl@fpt@rtslhytl 120880 pnieyﬁ@ltlsolécat ¢o§>t>},yntdi1§ax% Qhhravlefiged by
rel ati onshi 7.83/ TATREF+ 0.639 Tco is ATREF terrperature for

a randofigy %@P?WEPO f%I‘?Eh E%bi@s%ﬁfi’dﬁlﬂ% @rDIQﬁMWéMnthoah lengHy digtibution.e
fracti ofy Dby tﬁ&k et d tlj?&ltﬁﬁldﬁy lt@#h qruggtﬁ:@@&néktﬁé 168 co?ol GRRVRnSR! Y.
Pco is the ethylene rm fraction for ar om copofyner o {he “sane
conbosi snecilically Wimmpnqitand AT&REFAtineoepratass eth@powm,ersvdmsmdtblp possbs Rl cul at ed

fromLn Pc /T + b 1 t bl ock 1 ndex_.(BIl) each reparatlve
TREF frSeH o 29%53%2{?2’650%@&6%2Sh@o%?\l%?ésbag?%ﬁé@ $FPd%% andpdstsor ¢ he
whol e ppileyiEly @t D t6al1c WREstodhded SR IBaRARe MhERiish prfa@éss'tﬁe ?B@ﬁ{e?sr than
zero but less than about 0.3 or fromabout 0.1 to about n-ot her

embodi npessess PRHEIfrans 1 §rte 2:% preferablydfbut 300 2. ambre precferalaiwmhn 1400 2, efiér abl y,
ABI shoyl e, f fromabout 0.4 to about 0.7, fromabout 0.5
to abou gtpggfe}a%ﬁﬁgrrrln a % 90 6 to about 0.9. In some embodi ments, ABI is
in the range of from about 0.3 to about 0.9, fromabout 0.3 to about 0. 8,
or 20 om at[ésjt 0. 3t the &IdlmItm@déscuf)ﬁmmaHbmutbe& disdlasedborgin &e Gpprokamatabout 0. 3

t o about , or. fro ﬁlg t o apout 0.4, In other enbodi ments, ABI is
in the Y%H@*ereaﬁrdhsam ecwozt ‘Bhomb 0Pt aPPRYXimatg nisAserd i QnBedtignahout 1. 0,

or fromhem\uﬂq th@ E&yaskéﬂ%yi- Brceht! Q'ﬁbﬁ@ﬂtug pQcm tteﬁ @&ﬂyﬁ ds, 90 1 Q@g&%@ﬁm 0.8
to about 1.0, rom about 8 t o about ? Iﬁ characteristic
of the Wimemer aeiumhyalemeafvldi @iqwar i, [B(%Iaylchan uppertlhmlt RLI;es dirclesetlj argy

et hyl eng/ a oI min ner. co I Ses. f.racti on which
can be Ig n%;‘}w Ié Srr gle\}%SpF%aﬁmlé%Feﬁleal @?Q[E%Pﬁ{%‘”%g bl ock i ndex
grex er nthhbdis i the ranga Ak éplécﬂ'@alﬁbﬁlgélo%dORaRHH@" (le@? W iRdreini ig At
distributjon, Mwv M), greater than about 1.3. In sone enbodi nents, the

pol yrrer Vatiahla aging fiomn ] petsent tp AQ@retgentavitha 1 petseritiserementsi. ekl isubpereerdbout
1.0, gr t 0 t er t out 0.8 and
up to a &%&{[ %ﬁ &S%Rg%légtg eer?[ %ﬁ&ﬁbdﬁ“ﬂ%@“ Jsa%em%fﬁeggl%ﬁfn FACEEher
enmbodi neémparcerit 8y gmte;mtgem Pet@nt, 99 mpetvast, ar bd)mpéfcmdM@rgmataay nih@Acabout 0. 1
and up to agefu %’ %teat er than, about 0.2 and up tq _about 1.0, greater

t han abi0ee etmed by tyg & umbsssas defined dn therabpve Iﬁaﬁﬁ&tﬁﬁﬁftlﬁ@]ﬂ@wsﬁé to about
1.0, or greater than about 0.4 and up to about 1.0. In still other

enmbydi ment, t he r ' bout 0.1
and up to [ggb]out Ol.%wgqrﬁ%al{sed?q%éh%geﬁa[%%ﬁ O‘ghgﬁge B%gétﬁg)%?gf P oé;?%'ﬂ @r eater

t han abelafin dt@palythenpwith ualgoe prapeBies and fabeias end othempradanit madelframdsuclp t 0
about 0 I ot her._enbod] nts t.he o nmer f.rac has_ a bl ock index
gr eat er lfsﬁt%nﬁa%ﬁéﬁrs 523 havge a[ SASIB LRSS En % ‘é?’&‘a‘tft@?le tt%fort{}%%thl@ Wpshd up
to about 0.8, greater than about 0.4 and up to about 0.7, or greater than
about 0.5 and up to about 0.6. [83] Her copol yners of et hyI ene and an
a-olefin, the inventive polynmers preferably possess (1) a PD of at |east
1.3, nore preferably at least 1.5, at least 1.7, or at |least 2.0, and nost
preferably at Ieast 2. 6 up to a rraX| mm val ue of 5 0, nore preferably up

. o Y . o Y P ——— 1 .




ot her properties disclosed herein, a storage nodulus, G, such that |og
(G) is greater than or equal to 400 kPa, preferably greater than or equal
to 1.0 MRmo 2ad6/m@192¢nper ature of 1000C. Moreover, the i npemusy@ocpod4gsrer s
possess a relatively flat storage nodulus as a function of tenperature in
the range fromO to 1000C (illustrated in Figure 6) that is characteristic
of bl Oci%r&i@@téhtﬁ@?e{h%e 1 ré&%{réi&%t?a{cﬁvé' %&B@Wwas&éss%QIaQétﬁ;rﬂ RihRa ger
especially a copol yner "of ethylene and one or nore C3-8 1|phat| C

a-ol efi meel(aB}res)h@ft sretah; h@h@ﬂongethn ftitmeak; inertt phegnicanesitendesandéarifVt hat | og

G (in Pas aI s) rease es ha on er. of ma ni tude bet ween 50
and' 10068 GG ratet 57014 0RO Riehpintois T ke papeialtie
inter pOirNdlﬂftﬁ)nnﬂM fivRrsf aé tdaegucq(baqreetgtlﬁ% inZtkePdnwint peFoRiEReh afd Béler s YSi S
penetratlon depth of Immat a te rature of at | east 900C as well as a

f 1 extur alifengslare substantipldydree R%@pn(gz(@e vRbgr hupdline)k Becayse theMideys can be spun

Al terna 1 a

anal v 2 Tl shiEale N Bl OB s el St R N o™

wel | asfoamfaﬂuﬁxwfrﬁlbwmddlbtdﬁd@fooaésnhgewﬁdoﬁlskpSI (20 MPa) . They may be
characterized as having an abrasion resistance (or volune |oss) of |ess
than 90 mB._Figure 7 sho th TMA (1 mm versus flex nmodulus for the
i nventive po .“"" A SPEYINSES ot her known pol yners. The inventive

pol yners have si gn| fi cant I y better flexibility-heat resistance bal ance than
t he ot her [Pl ymer §he mopylapripoledimainteypolymarsas nemehodimeitaes the IFEBHPD| yrer s

e N ki e it I A B R T R (O
and espew c&lﬂlgrefchﬁeﬂﬂabﬂ@a-b[HﬁngfoMnmnﬂtstm$Jolyln’(enzedl f(ﬁl‘m cearbaelizvdilys, t he

et hyl ene/ in |nter rs havearrelt |ndex mO 01 to 10 g/ 10
m nut es™ “ftpgenﬁ@c}?? ‘tréegé ggt%‘fﬂ unE pobygsrized p}png@le@yl@@ TRR%® from 1 to

6 g/ 10 ts, the

50 ks e o A B SR S

m nut esThe p@pglﬁmamlerfut igterpqlgmers Bhechapdcjaried by ane hlameremﬂthe:adpaq:ts wei g ht s,
]d.)fo Cﬁ%gio qllﬁrole to 5,000,000 g/nmole, preferably from 1000 g/nole to

1,0 000 a@B Serablyfromlo 000 g/ mole to 500,000 g/ nole, and

especially from 10,000 g/nole to 300,000 g/nole. The density of the

i nventi ve [fH yer kb ernspt, fth@pﬂo@yﬁﬁe/&%lﬁhﬂiﬂt@ﬁ&%@ﬁ&a’pé @MJ,’/E@ﬂbni asout

et hyl ene _cont ai ni ng polynmers fromO. SSHg/crrB to /¢cnB. In_certain

enbodi mbrtQ abquk d. St ddpstymemprlting a@mta 4 B dpgesep Eebmswﬁétdgnwn@ég from
0.860 t aQT @chst maki ng
t he pol ymﬁ%aﬁlcweg@%tgél@gﬁée%q} n et e fo &tﬂﬁéﬁlﬁtﬁgﬁt’&gﬁg |c§? fleons
Provi si whelongigp] i cati on No. 60/553,906, filed March 17, 2004; U.S.

Provi si onal Application No. 60/662,937, filed March 17, 2005; U.S.

Pr si onal | i cation / 939, A f44 March 17,.2005; U. S.

Pr ?\/q si onal %BI i cat :rﬁn %ﬁoz g%/%%éfgég" 2442@%?21\?&1‘1 eérf{b%OOS PCT

Appl i cation No. PCT,US20288/10089118 (d)ti 4720, 3@ cdhd Hore 38F5abJCT Appl i cation
No. PCT/ US2005/ 008915, filed March 17, 200 and PCT Application No.

PCT/ US2005/ 008917, filed Narzho&9l- 26@%3@%111612 8@hich are incorporated by
refer en_ceéglgr ein ik 'e'tra?ﬂltohg.l donh. %po?%ﬁg@lo?g dagap 1 }dcﬁetfﬁ:‘s \9190% conpri ses

contactin t hyl ene an onal 'y one *or’ nore ion poly neri Zabl e
nononermebmg@butthéﬂfcr@:tshywthmbcmmiﬁg dadities; the 1rpehty\vmnte21aﬂymarsc(mpﬁhsémtedhs with

a cat al s.co si Jon cQnpri.sing 9 admx re or reaction, product
sﬁﬁt %@5 Pffatbﬁifﬂémqg pyings vatteqtlahwétqeeﬁemy Féﬁlisiltéinpaété‘tlﬁt‘r%t havi ng
a hi gh GRBDAQRRY id BERERIRBL ©87 gi&g%abo(ul?’b B rg&c%? ef?z!lh%'enthg o%ﬁ’t“ on

cat al yst having a conononer i ncorporation index |ess an 9 ent
pr ef er abf spch pelynichsare fi0the eangeratf aboutsitl 0FCeb @ebantl 130 1°Esshenhiensify qaegesefmm of the

conono L ncor ra ' i ndex of catal yst , and (Q. a chain shuttling
coont Rz BERHPHRY B eliey de o A Brdient i eidting mtjefht SR balgmets are
f ol | owsir] B9angabakbitk 1{6Q td ! k6206 vibch o st 0 e ol oate) (2
|52§{opglphenyl)(a napht hal en- 2-di yl ( 6- pyr|d|n 2-di yl')met hane) ] ha& i um
gspar ed according to the teachings of WO 03/40195,
2003U80204017 USSN 10/ 429,024, filed May 2, 2003, and WO 04/24740. [91]
Catal yst (A2) is [N—(2,6-di(I-nethylethyI)phenyI)anido)(Z- met hyl phenyl ) (I
, 2- phenyl ene- (6- pyri di n- 2-di yl ) net hane) ] haf ni um di et hyl , prepared
according to the teachings of WD 03/40195, 2003US0204017, USSN 10/ 429, 024,
filed May 2, 2003, and WD 04/ 24740. [B2] Catalyst (A3) is bis[N N
"-(2,4,6- tri(nmethyl phenyl)am do) et hyl enedi am ne] haf ni um di benzyl . [ 93]
Catal yst (A4) is bis((2-oxoyl-3-(dibenzo-IH pyrrole-I-yl)-5-
(nethyl)phenyl) 2- phenoxynethyl)cyclohexane I 2 diyl zirconium (1V)

o s o 1. 4 a0 o - M




silanetitani um di net hyl prepared substantially according to the techni ques
of USP 6, 268, 444:[97] Catalyst (C2) is

(t-butyl awoade)ediof927met hyl phenyl ) (2-met hyl -1, 2, 3, 3a, 7a- RCT/US2006/009405

i nden-1-yl)silanetitanium di nethyl prepared substantially according to the
teachi ngs of USA- 2003/004286: [98] Catalyst (C3) is

(t-butyl arssio) di (Hr dmiHy bapeeiitle)drépyTBidhy blefindntdspd®ind@s chinprise in _
s-indacen-1-yl)silanetitani umdinethyl prepared substantially according to
t he t eaptlymgrzeskfougofprpylneeudens ool oalefingyand i chyragterized by a AT, in

bi s(di | disi | O i -1 - ' ' i.chl.ori vaklabl e from

i grm- A e Pl AR o O il e D i L PR BP0y e e
di et hyl giDSC”) gedld fatituy kbe teinperatuile (o3-thetalibst Trgallikationt Andl gl Feastivhation
trioctylal umnum triethylgallium .ibutylalum num i .

bi s (i nfeCRN AR Dmeals and Hhens ef fusjiongpdig, Ay ARt dmand AH satisfy the following

bi s(di (fdiddpplhiyd.silyl)amde), n-octylalum num di (pyridi ne-2-nethoxide),

bi s( n-oceg aiéieal ?%I but yl al umi num i-butyl al um num bi s(di (n-pentyl)am de),
n-oct yl al um num bi s(2, 6-di -tbutyl phenoxi de, n-octyl al um num

di (et hyl (I -napht hyl ) am daJ,> €& 296 6081 bars(irbietablydi met hyl si | oxi de),

et hyl al um num di (bi s(trinet i i.de),, et hyl al um num
bi s(2, 3, 6, 7- di benzo- 1%0@&%@5 %%g]a?’% é‘&@oﬁ-fg%gﬂ umi num
bi s(2, 3, 6, 7-di benzo- 1- AazagyiRbohaPt-25S$85] FENH W t8ABYIIAL. um num

bi s(di met hyl (t-butyl)siloxide, ethylzinc (11256- di phenyl phenoxi de), and
et hid zi nc [%4]— but oMogegver, [AlDisleqrald er gishipr thahd 81" crifendizgeaterdbas B0t Mkes t he

f f ' ' f f ' bl I .
capoct Ty CRUSEREIIE bRl b A5E BOehE s A e il FRERIY st y o «

of two he peBlt MuBNBERES at leMStS RERECHRthe yuratilalepslymes), adGB1eddtmaheaf i n or
cycl ool efin, and npst especi al Ié et % ene and a C4-20 a-olefin, using

mul ti pl Beregt of therpolyrperthag ap identitaklp (R0 TAR peaks Bisp dhes CRY ST Hemperaturg o

ggtng: %’f%s?soaé%ﬁg%ﬂsctﬁé hMmgﬁléagiggﬁ: of AR §ibﬂﬁfﬁgfeﬁlﬂryﬁie?&alﬂg,' ffgeri zation

t process 1's y suited for polymerization of’ m xtures of

nmonbirer kighest KIRGAS Tedlh peakr conrises atileass 10 pexdent of tesmmpddtisegolymadri on
conditions, shuttling fromthe chain shuttling agent to the catal yst

becones a nt aged c ed to chain owt h nd. nmulti-bl.ock copol yners,
especi al | agﬁ near ﬂ}ﬁﬁ?gﬁ%p%rc%%%ﬁg? Wf’é’ggengr“édl?ﬁl? Wéﬁp?lﬁnﬁfsgrﬁvgﬁf’?‘g?“é%?y.

[ 102] Thectiohweith ¥RitdsHeidea 40P hsd MPPCRehedli fhdcabitéd aiRdTémperheRRRHg Onal ,
random copol yners, physical blends of polymers, and bl ock copol yners

pr epar eBlujion Fsacigastand( TRBHOweharacietizeddn that paist ifieptien kestaangler comenomesii ¢ or
cationi L\ i i i : i a
¢ andom bt EheR S PRE AR 1L A0S RACOR HURE o cRALALE M gt ERTREFG 290
Cry3d al péroerityhigher, tihdhithatsof at doenparabdnitansdlem ipadpe/l¢ne liyterpody i \feldbd elutiagi gher)
heat resi stanfhe as neasured by neltjng point, higher TI\{A penetration

t enper aPHMEe WGP IHPRTe e pherFin iac PRRRITRRIC SI1IBMATAPY IsRfiPbTPHY Gk

hi gh-t eppgpaluiiR s?aﬁfe%o%né&x@%?)? end R Hel ARl SlRERY, R4 nﬁﬂ’ar@}ﬁﬂl%ﬁblﬁer
mechani cal ™ anal ysi s. Conpare o0 a random copol yner contal ning the sane
monomer sorgent (basad ne thecwintle polyntenewithind Otpewent off thatpdithantdpek intarpolymernr

conpr essi Qn_set rii.cularly at evat ed tenpeyatures, .l ower res

ol et Pisteran ye N PNE Bt fleebuBhmble TR SR -0 sHEn 40 SR GREFTRT ocki ng
r espst afeeblodkdsitetiol prabilbhdbi €hd QnpARE irfdryslyRet hasAd ot comBhdrHéd dogittht ON)
tenperature, higher recovery (particularly at el evated tenperatures),
better mhasl%wehgb%pegmﬁ@ﬁt,haheéheblqcléﬂnta@plywrf orce, and better oil and
filler acceptance. [103] The inventive interpolyners also exhibit a unique
crystallization and branching distribution relationship. That is, the
inventive interpolymers have a relatively large difference between the
tall est peak tenperature nmeasured using CRYSTAF and DSC as a function of
heat of fusion, especially as conpared to random copol yners containing the
same nononers and nonomer |evel or physical bl ends of polyners, such as a
bl end of a high density polynmer and a | ower density copol yner, at

equi val ent overall density. It is believed that this unique feature of the
inventive interpolyners is due to the unique distribution of the conononer
in blocks within the polyner backbone. In particular, the inventive

i nterpolyners may conprise alternating bl ocks of differing conmononer
content (including honmopol yner blocks). The inventive interpolynmers nmay

al so conprise a distribution in nunberz and/ or bl ock size of polyner bl ocks
of differing density or conononer content, which is a Schultz-Flory type of
distribution. In addition, the inventive interpolyners also have a unique

a4 = N e I Y T S " o



decreases while clarity, tear strength, and high tenperature recovery
properties increase as the average nunber of blocks in the pol yner

i ncr easeswoOByoswiect i ng shuttling agents and catal yst ceciusatsconsiohavi ng
the desired chain transferring ability (high rates of shuttling with | ow

| evel s of chain termnation) other forns of polymer term nation are

ef fecti velyeisuppr : i i I ygyeqlsr' sk ion is
observed i[%ﬂt he po%ége%?@gf%ﬁ&g%l@g{ %ﬂﬂ ir%éo?olgﬁ%?rg%‘?ﬁr coméﬁg‘r%r%frbﬁi%%% es
accor di ygart elagtivhrectivesnRs, mfperdeat atrdd@peicent staidandecycdsmkasuregl @ry st al | i ne
bl ocks are highly,. or substanti all oppl et el | i near ossessi.ng little
or no. | SHEPIENSBIAE] S 03 o Promyynerset SR itengp binet; S a HSIE Fife chai n
ends cagaRg/cibilcRehtineby wheRRRIRGubleridSIGRARES BE Re Whd B seiETtieBnéwingl t he
invention. In elastomer applications, reducing the relative quantity of

pol yoer reldtignship witen aropylene/orelelin mtwpeliogs isubsiantiods diee of aiseosphinkedrol ecul ar
dilutive effect on crystalline regions. This result can be obtained by
choosi %fai n shuttli ng agents and catal ysts having an appropriate
response to hydrogen or other chain term nating agents. Specifically, if
the catal yst whi ch producRs>Mgihl 629%¢d)y siicaprefengblpol yner is nore susceptible
to chain termnation (such as by use of hydrogen) than the catal yst

responsi bl e for produci Rg>t4el-I €BRIE bxEindtd préferaddy yer segnment (such as
t hrough hi gher conononer i ncorporation, regio-error, or atactic polyner

formation), then the Reghkyi.§6YRERILA BEPRbYRECRBYTENLS W | |
preferentially populate the terminal portions of the polynmer. Not only are

t_he]hq esulting ternminated grouﬁﬁeﬁfé’ﬁt-?é%bt@‘?’ but upon termnation, the
highly crystalline polyner formng catalyst site is once again avail able

for reinitkgation gf | Neld I T i tiaald IS
therefore [zgaﬂot her 8%“@%1% r%rﬂrf‘/&sl 1%@%@%%0 o@ﬁ%}rﬂe é%é%&rﬁ‘?‘?ﬁt&%g@g‘a’.%ﬁ’d‘?{ é}%,?fl%‘%?t h
ends of sybsRntigithibhdr@ldstit tdcotdrisg Korctap edniereénsétye preferential l'y highly
crystalline. [106] The ethylene a-olefin interpolynmers used in the

enbodi nents_of the invention are preferably interpolyners of ethylene with
at | east ([%%] C3- Cgbsogleoq“é'?qdﬁ?‘e%ﬁg? my@nﬁg—oég I&Warsaba@,? t98ile_ ol ef i n
are espgglndin boRé ;f{zWf,gref&aﬁgla%@ﬂ@@{rlxﬁ@ﬁ§ 1WP£,%%@?&ef8ﬁwa Rfsifet- C18

di ol efin and/ or al kenyl'benzen Sui t abl e unsat urate onononers useful for

pol 1Arer stwingth Xl 3MPeehg/oramelongdtiodet bfeak oxtdagst 600 perhedtamorsgiréiprabhysait ur at ed

nNoNonNer s, j.ugat ed. nopcQnj ugat i enes, pol e al kenyl benzenes,
o B Dl e Biet e REaD SR oS Ee R R e Pl SR BERE S o e
i sobut yb@ngercekrt Bt'4 61dSshedd fpseMion rate BENL EMAnindtaTet hyl -1 - pentene, 1-heptene,
1-octene, 1-nonene, 1-decene, and the |ike. 1-Butene and 1-octene are

especially Eref erred, O hersuitabl e nononers include styrene, halo- or
al kyl - sub3f?% ut edInsetheresrabodiments: theprrpilpae/ Boleiinigterpolymaes,baus €@, storage

1, 7- oct gdi Neghs '

vl oochBaae B CORNARREEN SR gim 70 RSB o E 0 20 HERTNERE Ly

pol rer frpmot toek0; ehdrpt @) e/76P@ tompieedigmet of leaythah 80 pbeents pabferablgfi¢sashans used

herein pefer to a f.am f sat urafed_h ocar bon-based ounds with at
enst "onEpekrtioretinbbleBim P DRGHI: BupehdD Rg e Preos s 56 Pareg: dowh

cat al ys;osac(ﬁﬂpge@li&,fge@ofw@?e@@ﬂtpsed in enbodi nents of the invention.
Preferably, suitable olefins are C3-C20 aliphatic and aronati c conpounds

cont ai ni n?[ vinylic unsaturation, as well as cyclic conpounds, such as
cycl obut erl60] cyc| bpwmesiabodimeyis) thp erepslene/aeolelimimntaipelymersdisac ahgetiafdi ng but

not i ' L j b ith Cl1-C20
hydr oc z%yq% (%)fﬁesé 3@#2%/@? g@%?%{/)ﬁéﬂge& gﬁ’gg‘.‘l EE\F é%%ll ﬁ%%&% %ﬁégst%%nludyes of such
ol e nspagmdekbot> e800TP), wieferably cjusitook &fsh Hem\S0tIbs/£4¢2300 Pd), ekrtinilg @qpaiunds.

[ 108] Exanpl es_ of olﬁgin mononers include, but are not limted to

propyl effeor lessdhan 3 ihsdt (240 Bak anas lowne klbHE (OPHexene, 1-heptene, 1-octene,
1- nonene, 1-decene, and 1- dodecene, 1l-tetradecene, 1-hexadecene,

1- oct adec 1-ej s by 53 P X :

4ot byl - 9 cnp R G ibe pp el by B

vi nyl cypblyhexiasbformart keastriddineleeercentiyrbpylemeamidiadve a76fe compebopesat ofless

cycl ohexene, dicycl opentadi ene, cycl ooctene, C4-C40 di enes, including but
not limted to 1,3 -butadiene, 1, 3-pentadiene, 1,4-hexadiene,

1, 5- hexadi ene, 1, 7-octadiene, 1,9-decadiene, other C4-C40 a-ol efns, and the
like. In certain enbodinents, the a-olefin is propylene, 1-butene, 1-

pent ene, 1-hexene, 1l-octene or a conbidnati on thereof. Al though any

hydr ocarbon containing a vinyl group potentially may be used in enbodi nents
of the invention, practical issues such as nononer availability, cost, and

the ability to conveniently renove unreacted nononmer fromthe resulting

o " Y -




1, 4- hexadi ene, 1, 6-octadiene, 1,7-octadiene, 1,9-decadi ene, branched chain
acyclic dienes, such as 5-nethyl- 1, 4-hexadiene; 3,7-dinethyl-

1, 6- oct adwene)s/®1927di net hyl - 1, 7-oct adi ene and m xed | S@UENS2@k/009405

di hydromyri cene and di hydrooci nene, single ring alicyclic dienes, such as
1, 3-cycl opent adi ene; 1, 4-cycl ohexadi ene; 1, 5-cycl ooct adi ene and 1, 5-

cycl od | Iea T J 16ssfisesd r4 ! senes,
such agﬂ%ggggﬁ§§¥b@ﬁ§%ﬂg%kﬁ%?%ggoﬁt¥%gﬁ§&§§fndené@ﬂg?@igggggﬁ?gg?éﬂﬁ,

bi cycl otha®24@1d 30 perperdald Bewnlieelese zekkpergént. al kyl i dene, cycl oal kenyl and
cycl oal kyl i dene nor bornenes, such as 5- nethyl ene-2-norbornene ( M\B)

5- propenyl - 2- nor bor nene, ,5-.i sopr | i e-2- nor hor nene .

S (4 by ol it eny iy OSR EmusgRaRt PlmufERGHE e S RIARE POk AR oe 2

5- Vi nyl e ReMEbutRAGather ek A Rdisehtdistbulite Thedpdlynpt selfinthaised to
prepar e EPDMs he particularly preferred di enes are 1, 4-hexadiene (HD),

5- ethy| shaeavterzed ay hvinebrih apabdispstse biagkdistiiutiop and apelidisperse ¢iggybution

5- et hy = 2=00r . i J i :
cspeci 211 ORI OGRS AN b OGR! RGieRREDLATL A b Pl g

1, 4- hexpldtleaspolyiidrs afelthbde conrindh@s sr aloralblsthsadrlsegmpeatty irehrlingtatminan be made
in accordance with enbodi nents of the inventi%n re_elastoneric

i nt er poPlpeles: Mewe neelisgablys the copelymespinglude atlepst e%@%@%‘?’lf’?“s&réﬁ@?@ﬁ%, and
option : i ene nononers. Preferred a-olefns for use in this
enbodi arriél%%ﬁdg%q? emgﬁggcekgft invention are designated by the fornula CH2=CHR*,
where R* is a linear or branched al kyl group of from1l to 12 carbon atons.
Exalthl es d63lsui t aBbmoneroerafontent mey bdmeapured asing aat suitablettedhnique, witbpy| ene,

i sobuty] ene, 1-butene, 1- pentene, 1-hex A-nmethyl - | - e, and
1-octen .ghlﬂq‘bee?rbtafieéﬁqnawcifaﬁB’@\glé%cerﬁsoé’-a%‘feeém3 SB?Cct)rpo\éyfoéWéBgﬁ%hg ‘propyl ene
based pRloydmRes fad folEaas oablends 6f wilymekshavinp rélievedy broad TREFQsuridsPle pol yner s.
Suitabl e dienes for use in preparing such polyners, especiall ){ mul ti bl ock

EPDM t ypelyper Jesisphlyiinfirst factaajed gaingd RFE indmiagions geahdwvinganglyged or

branche i, - i B, ol | i ' L Sj : 0

car bons ey e rufpeGirARie Sl MY bite S ERRT AL | UM h Rt ke

5- ethyl ivileloe: & 106C botese NEsing itldy tichmiqud, adidébbeck intecpobyrecra e leaahaohne
5-butylidene-2-norhornene. A particul arl referred diene is 5-

ot hyl | G acfien BoviRG A biehprmofar semanaacrhalent AR 2 SomEORTAG TBBIgHRY e
conpri sg,ahdH1B &tk pglyeRgMENt s or bl ocks containing greater or |esser

guant i ti%@gf t he lgi éne (including none) and a-ol efin(including none), the
total quantity of diene and a-olefin nmay be reduced w thout |oss of

subsequent[6flol ynePreferaplzr for énerpTlymers of prppdenssandt lhectenee e togk a- ol ef i n
nonomer g_.ar referential ly i p i . . ohe

pol yrrer 1 pfaRief & B gmtr sOPERTHR EReF BePuBiRuliPhordbaliOll Bofll | ¢
mor 20 ef fieaiee tahYr vijudl ke e qanttits (bS.L2OLY M + 20.0Memoreqssietably glemst thyn of t he

pol ymer can be better controlled. Such crosslinkable el aséF mer s a]1nd t he

bet t ¢
cured pPoHbEQ the gumits dvh? iFYdad PrUpaterek s theaymgrical valug REfhepepls flution
st rengt t I, G enbodi nents, the
i nventi %ﬂ%%t@%gg%eng{gﬁ%@é&ﬁ@%@%%p%%ﬁ?g@g&?’g?dr porating differing
quantities of conononer have a weight ratio of blocks formed thereby from
95:5 to 5:[85] Thelreddktianerthe alpoykeyspacts ad piropentiss described hersith fhecinwergbst ent

f f 0 to 90 t,. a di t ent..of .f 0..1.t0,10 d
o o of nPRREB PSR g Y 9 pepasanaitgny shETH s B P GRrghteof < he
pol ysrer inveititdisuly Bk ah dRifin infellyér prefratsll comasitiagprdpyldpekiidBhsohave an

ethyl ene content” of from60 to 90 percent, a diene content of fromO0.1 to
10 per cémwre cenodymerizabls comenematsdn polymerizediorm, eharageryed by multiplgdierks A7 t he
total weiaght ofc..the I r. P r . . ar-e hj l.ar wei ght
pol yrrer ot iig AR PBlypnsaEL BB e TS BT G800 T
about 2 phipRrtle (blogtedfiteaiodl ymdr),anv Prddé@blye hiIfi-K10¢k capotyendpy @fcblatity from
20, 000 to 350, 000, .and a pol ydi sPersi t%_‘el ess than 3.5, mre%f)rz\g%erabl y | ess
than 3. uterRakymer KBUAS § MAlequdditragtionwhich elytes basgeen 44°C s 1306 38810 Mor e
pretgrabl y. h. Q! vareE S, hayve an. et hvl-ene  contept- f£o0m 65 t 0. 75 percent, a
G on oot iorHel LBl B B o Il B o 55
per cent comdddtheridoatent highenpreferablefat eastrit perqeal yighers moanpieterdhinet leasidDj zed by
incorporating at |east one functional group in its polynmer structure.

Exenpl ary functional groups may include, for exanple, ethylenically

unsat urated nono- and di-functional carboxylic acids, ethylenically

unsat urated nono- and di-functional carboxylic acid anhydrides, salts

t hereof and esters thereof. Such functional groups may be grafted to an
ethylene/ a-olefin interpolyner, or it may be copolynerized with ethyl ene

o o o - o o .



t han about 40 wei ght percent, preferably |ess than about 30 wei ght percent,
and nore preferably | ess than about 25 weight percent. [116] The anount of
t he et hylwoeb@/wief7i n i nterpolyner in the pol ymer bl endrpdirash@sed4ber ei n
can be fromabout 5 to about 95 wt% from about 10 to about 90 wt % from
about 20 to about 80 wt% from about 30 to about 70 wt% from about 10 to
about 5 0 ol out 90 wmt %
or frompja 0%2%%@1{%&2‘? erﬁg%r{t\‘/hwa% of Fﬁ%r%a@gﬁ%%ﬁ?@%{% lgﬁgﬂog}gﬁ{/}ner bl end.
Pol yol eﬂracrmsn[ehm‘h]g basveth sussrdeaberatyes; wheysdl sakeorhpazatde randomriireeylene | east

| ef di f t f the
ot hy | eribresbely @t s St et ABY A1e) e SBRT AR B TS e o ne
of at |&ﬁa§ént ghgé& ox@t}ﬁl\i«h&@pagﬂe %hﬁﬂlnaﬁ@a&:ém drfagut WBieMhlddied pAérpelyafer.n is at

| east about N, at |l east a cN, at |east about 9 cN, at | east about
10 AN, Brefdrabdy.tthedybuiMm of thcomparablasmtemblymer1$als;¢\|w1thtn 10peseentpbtbiet af7 cN or

about - 266 RN PR Py FLEY porhPaRE R D Bt RSt B Rty o

| ess t hafthiablOuieiplt pelienfythadflthe biblleddmeRiobaséon set at 70 0C of such
polyoelfins is greater than about 50 percent. In sone enbodi nents, the

conpression set at 70 reat.er than abouyt 60 perceg gfeaéwi t han
about 70 p&¢lcent, P"@feé%ktlérth? eapistRoliavrTy aredtsrpolypers o progyleps and alhout 90
per cent i I nor e
D C0calg bhBhg il ol gsp@%?‘igﬁé ARerPES R Ml REle S nlcr QBRIRAR | ot
onel( ar it 0.86 5 cnatbow D985 gend ar@(m&rermpedlal}yl for poyexeriphving moére dhasfabost

i nclude, | inear or branched cl al kenes havi n

L bout b mals msr e comanomer ths Sekk iitmaier b SopRRREer kAt BT REFL 0
about 18,8RhRARIA REFeen!40 HHNS0 e pRadE THRALS equial & Bk @ﬁﬂﬁn‘é@m B335y Tt | east
two car bon-carbon doubl e bonds, such as but adi ene an hexadi ene. In

further 1%%ou¢m@mfsrabbngrb%qsthammeq§ﬂl torike GG €09. 1366NET df9Bhadangsgne i s
substi t yt al k I r ne is
et hyl engre?eﬁal%t% §feg§ 5 thaf (% S{]léar% ég {}% qu g&t&xggf ild lgﬂ' g 21%9]@%@&%& Hﬁn&kéﬁ?

4- 3 hylalh@enthe peak ATRBDTeMa8, tedhpelamenss thd TREH feavtion beingleompaiedne, styrene
or a conbinatjon thereof. [119] Any polyolefin neeting the various criteria
di scl osBEaEden Cray be used to prepare the pol ymer blend di scl osed herein.
Non-1imting exanples of polyolefins include polyethylenes (e.g., ultralow,
low, |ineggyf ow, @%Hfoﬁi%emcgﬂfen@ etk el uQﬁQ 8h ¥ifd e%@é}ﬁhYciu%n@}th
polypropylenes (e. ow and h density polypropyl ene): pol ybutyl enes
(e.g., ‘paohmquﬁseimeedmn nywpdday p@gnqmeres_qnapcﬂ PRIR2 srsctrosqopy puserease Moreover,

pol ydecene bute enten |.yi soprene;
pol ybut gﬁ Qﬁléné%fﬁ%l?/len%%ghf% %edf’ g {eﬁa?&]af%ro?éf@gézwv\%f}h? P()l?n%o efi ns;
i nt 29 poam%ﬁy 16l EiEdt \fﬁduérfaw m@‘TmEF a6 fraktitaks epeH AR Sarbelaled aanpeahtyire nyl
chl ori de, styrene, yurethane, and the |ike; and m xtures _thereof. In
some entruge ﬁﬁ ° ortlpss. éswéJ each gluted frackiembpot gelection iempsiatiys Wiadew Péne,
pol ypro J p 0

Do OB S R LY RS kBt VMU P PRt
poI yhexaa¢ing 4 highet yobir eoeondmertdnieat thee aeorespbndinp fiattier ofthe odnpeabls, t he
pol yolefin is pol ypropyl ene or high density pol yethylene (HDPE). [120] The
anount éﬁerpﬂlémt?&l yolefin in the polyner blend can be fromabout 5 to about
95 wt % from about 10 to about 90 wt % from about 20 to about 80 wt% from
abogf 30 t gabout Il Shothoa ercpﬁhah%ﬁuv% olﬁne%t?é)éﬂ oléﬁnm%pofymm FRbRHbLIPO t O
about 80 % from about to about W% or from about 10 to about 30
Wt % of pbmpﬁmngprqwleghambanq menmlopp@lwmbn@aiﬂe cqgmonomess py ol gpergeddpar.s of

| yol f hyi | l h \Y/S)
b ot + shifeetzed i inaft s DR T o SR P BB BT M e 5 ng
greater diﬁb’:\ﬁhrgfm themicll & phesied prodettidsttbidckdd idterpatpaal)) Mast priftabya Mahi-ved

froman ethylene nononer or conopnoner. Swtabl e et hyl ene gol ynmers, for use

in enboblwﬁnpgolﬁmet, eidibleckrinteanelymen hagmgaeals (Y mehleﬂsfc%mp FHeRgagony ner s,
bot k- ho cl ude,

s SR ATBE B SOOI (TR ALe SRMARSARDUTRE AN U,
such as flaoNorsy mﬁaﬁayteﬁzéd/mtﬂ‘ia/clselﬂ@eélt, IBBEh poﬂneh@ﬁagmnmusdnyndwciahmhﬁd red

et hyl ene/ . al pha. -qlefin interpoly | i, near ensi t t hyl ene
( LLDPE) SPeFEOpeDy SvheaenBindy Hapgétﬁr@ @WMI}IWEMW%CP aflﬁéﬁ}as

et hyl ene pol yners (SLEP) and honmogeneously branched et hyl ene pol yner.

[122] In sonme enbodi nents, the ethyl erse pol yners are honogeneously branched
("honmogeneous") et hyl ene pol yners, such as honbgeneously branched |inear

et hyl ene/ a-ol efin interpolyners as described by Elston in U S. Pat. No.
3 645 992 or hoaneneoust branched substantlally | i near et hyl ene pol yners

~ 2 ™ NN NSNS ™ NN NN




comononer is randomy distributed within a given interpolynmer nol ecul e and

substantially all of the interpolyner nol ecul es have the sane

et hyl ene/worroeswmnes27r at i o, wher eas het er ogeneous i nt er polPgmaissoognessbhose i n

whi ch the interpolyner nol ecul es do not have the sane ethyl ene/ cononomer

ratio. [123] Honogeneous interpolyners can also be characterized by their

SCBDI  (ahRktactiRiid} &3 séa)ﬁoﬁﬁédt b PrafBdBNat R % fPRIEReS intdrON

Distri bﬁ%nagBr anch Iﬁir%l)gexe. The %DI’B{N Cglgla I sas e |r(r:1ed % t he rWei ght

per centpreferabiveatdedsy i@ penventdighes shavathaingf accooparabbarendeoprepylengi t hi n 50

percent, of the medjap.t ot al | ar compnoner, content.. Th f pol ymer

e ¥ eadriePLaneUIaK Bt PuRF AN SEUETHES FRSTHELen 1B ENAMIR « he art.
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herein as " TREF" _described, for exanple, in WIld et al, Journal of
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carbons. [125] Long chain branching (LCB) may be defined herein as a chain
| engt h mivestivel pdwneraao be deteoninbd hy refatsociog Wiis calibration cunegt UsingitoWHM

di stingui shed by using 13C netd&- L egonance spectroscopy.
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r esonanceardshiing panparaisle apsrpalythero a |imted extent, e.g. for ethylene
honopol yners, it can be quantified using the nmethod of Randall, (Rev.

Macr onol . Phys. 9 &3), p.  285-297 t he .di scl.osure of ichis
i ncor por atcfg@]mher e Wfﬁﬁﬁg’eﬁéﬁ?r%gvg%% persof propylene a(‘,lglﬁ%ﬁfettoélf’ ,aYg.'(pﬁ"r r ent
13C nuchran eE%&ihﬂfyltﬁo_sreeﬁ@ﬂy@%@e@ﬁ@@ﬁg WHORYpARNAensief £6M Ab6ut (1859 wngt h of
a long chain branch in excess of about six (6) carbon atoms and as such,
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a long chain branch in excess of six carbon atons,there are other known

t echni ques useful for quantifying or determ ning the presence of |ong chain
branches in ethylene polyners, including ethylene/ 1-octene interpolyners.
For exanple, U S. Pat. No. 4,500,648, incorporated herein by reference,
teaches that | ong chain branching fremuency (LCB) can be represented by the
equation LCB=b/ Mmwherein b is the weight average nunber of |ong chain
branches per nolecule and Mv is the wei ght average nol ecul ar weight. The
nmol ecul ar wei ght averages and the |ong chain branching characteristics are
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mani f ested as enhanced Theol ogi cal properties which are quantified and
expressed herein in terns of gas extrusion rheonetry (GER) results and/or
melt fl owvol2a@/10i®27 i ncreases. [129] The substantial |y Pcwaseoosiobsbene

pol ymers used in enbodi nents of the invention are disclosed in the
followwng U S Pat. Nos. 5,272,236; 5,278,272; 5,783,638; and 6, 060, 567.
The dis i i .
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pol yner valed oftthe pedkadlyisdrstefberatues afifhe S REHEactiondeingl conparddacieasuydd nr’@nsi t i on
metal olefin poI ynerization cat al ysts described by Canich in U S. Pat. No.

5, 026, 798 ich i Pat 55,4 { d t
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pol ynmers in a manner consistent with the nethods described in U S. Pat. No.
5, 272, 2p@ymadzadriotmShapagterizpg by muttnzle blpgks oxregmeeta af twoPsmerd podmesizedet hods
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constr a{aﬂéﬁeﬁiab; ¢ anmiliishlcoktdbyghter, s@ﬁlﬁﬂ@dl@hteyp&ﬁﬂsﬁhaaingeﬁmgmm fryctoat al ysts
as disc [1cation Ser. Nos. 545, 403 iled Jul. 3, 1990;

osed 1n US a !
U. S. Pawhlm@@te%bemzere‘ggc agd 3 30°Ggovhen fragtipnated ising E%F gyIementy53’ 410:
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catalysts in the art 13 he substanti ear e ners used
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a- ol ef m of carbon atons are especia preferred The term
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the like gnere at | east one ot her conononer is polynerized with ethyl ene
to make qur? Fnt er pol ymer. [132] Suitable unsaturated conononers useful for
polynmerizing with ethylene include, for exanple, ethylenically unsaturated
monpsrer s, conj ugdned (F5920Nned pErdedticethodbmee, tho rhotiong s, 136190.  Exanpl es of
such conmononers include C3 -C2 a-olefns such as proPyI ene, i sobutyl ene,

1- but ene, [12hexen® Y%%@HF@?B“W%&"I‘??‘FYQ pRlWpeiis an plafadpiemolymery i ene,

1- nonen [ r propyl ene,
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e.g., cyclopentene, cycl ohexene and cycl ooct ene 134% The substantially
yo
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the nelting point) that constitutes |l ess than 12 percent, typically |ess
than 9 pethesavatioRhre typically |ess than 6 percent , of the total heat of
fusion of the polymer. This shoul der generally occurs within 34 0C,
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150 C. to provide a "second heat" heat flow vs. tenperature curve.
Tot al heanthalpyf(hest ehfusion) Aempesuyaddry PECeetrregpending fortbrequationr ea under t he
curve. The heat of fusion attributable to a shoul der or hurrp artifact, if
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are determ ned by gel perneation chrorrat ography (GPC) on a Waters 150 C

hi gh tenperature chromatographic unit equipped with a differenti al
refractoneter and three colums of m xed porosity. The columms are supplied
by Pol ynmer Laboratories and are commortl y packed with pore sizes of 103,

104, 105 and 106 .A.. The solvent is 1,2,4-trichlorobenzene, from which
about 0.3 percent by weight solutions of the sanples are prepared for
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Ward in Journal of Polymer Science, Polyner Letters, Vol. 6, p. 621, 1968,
the di sclosure of which is incorporated herein by reference) to derive the
f ol | ow ngwequationezy Mool yet hyl ene = a*(M p o iystyrene) PLTa8Ro06M09405 S
equation, a=0.43 16 and b=l .0. Wight average nol ecul ar weight, Mi5 is
cal cul at ed in the usual manner according to the followng fornula: M =(
W (ML- ' ATREPResle Comiohohlee Cudh éﬂiﬂtl(ﬁflﬂ’éﬁélﬁ'@nﬁﬁt bﬁmmlmba%cmt h nol ecul ar
weight M el utlng fromthe GPC colum in fraction i and j=I when

cal cul ati dg¥Mv andhg eamongaees cempesition phige WREP[mab]calFb@ mchwrest bsjiganslR4

pol ynmer Iy Ve Mv /M is preferably

| ess thglﬁgg%gdé%%tﬁgp%ﬁe (%?Pg esgcthﬁra ge'n ﬁ%aéﬁ preferably | ess than
2.5, andltms’b;ewwadollwnemhetrbemmange of fromabout 1.5 to about 2.5 and nost
especially in the range fromabout 1.8 to about 2.3. [140] The density of
t he et hyl pol yners suitable for e in enbodi mrents .of the invention is
genef all y(wgss thgﬁe %Oé‘ﬂ’oé‘rtlﬁﬂfél} IPF%@@WCPQ}WWP%W@%@PW%% t he
range f QA0 o 8&9&%& één?éi“{@ﬁ38th%gm?/fﬁ&d o BRAY idftaCie8 gl ¢ e
range from about /cc to about as measured i n-accordance
with AS!ﬂHIQI}Of%OO-PQQQ]:m'f’hé“hnmeawblacntwen@hﬂeteéts tﬁeanahylphe(@{b)cdaybmtssanc an be

conveni gnt dete nelt .i ndex neasurenen to ASTM
D- 1238, ﬁ]&@ﬁﬁqué %ghr&c%@m% S%& the RAYRFY SPogeiiation in S‘éﬂb and al so
known agorh@sitidMehisor deR¥ts itlse tBHET (FHSSD gPH ROt mEOTHE ﬁlafﬂébﬁﬁb"h%tlcwe' ght
of the polynmer. Thus, the higher mol ecul ar ‘'wel ght, the |lower the nelt

i ndkk, of tbﬁ@@i@laostl%@ Srlamaét(CHﬁ)sqiwieﬂbyrﬂaﬁmpasnment pigadl)(CER seveatitiys torthe | 2

melt in 7 nge of ftro t001to
about S0 aygrer o B PHELRRS TR SR shBbi Gt 85t 1 ATHARSES

m nut eskncamdpmipﬁlbnepalph:eb&ﬁhy:ofxblgﬂibﬁﬂmﬁar& 4 and about 12 g/ 10 m nut es

[ 143] O her neasurenents useful in characterizing the nol ecul ar wei ght of

et hyl ene yner SI t| ons | e ndex determ nations w th higher
wei ghts, gﬁ@h as, f Wd t%%ﬁ@bntétmmn yovides Behay known as

" Condi té&i&eﬂf@rat@ﬁ‘éCﬂb? ank&ﬁﬂﬁbsﬁﬁm (@@3 si ;{Qere{g%h‘s@otqbe Blufid %%%&B
i ndex determ nation | ower wei g etermnation Is known as a t flow
ratio, &REFporcesrds mle/melr tp)ecafmcahhmtﬂoa carb¢ cicatgd by wadasaing the amalratm‘ bow

ratio i ) 10/, Pr ef er abl th e ol s have an
1 10 /|2ﬁde % Egoﬁ’%‘/‘%‘?f&étvtér‘mf’ﬁ’&r‘f H‘Pn%%‘ 0“5%1%%}“%81 ‘t Mabl y

gr eat er NMR)nThé c@ﬁUxﬁimérQoﬁtenﬁdﬁhn@BREp pedkesfapilyhsy éahfbere&ntﬁﬁte@fb from about
8.5to ab?ut 20 and especially in the range of about 9 to about 15

Addi t i vEPlyngatheastsrenes icplbratineolybe saterofishasraas far tt@u@@wlunletalés and g2
conpri Ssginst E(f"étar%tl@@ﬂ{?}/tﬁ? veRls E&ﬁo&%&%ﬁﬁt@ I mpr ovi ng and/ or
controlling the processibiTrty, appeéarance cal, chem cal, and/or
mechani cal properties of the pol yner bl ends. In sonme enbodi nents, the
pol3fher bI[€Ads doTlnﬂ)are@ofrqllcips@lcsaJanbddaltﬁlated udimg apfuﬁstldthﬂlaﬁdﬂmmwm known to

a perso rdin | | e sed .in the pql yner bl ends
di gcl 03@3’9 %IM} f‘al%ﬂa ;errﬁ‘ptp e nggnmogga fba%#’te%t‘iﬂ 1|8t6§¥f(5‘? thlg\} iVidHl ude slip
agent s, sigiil lresbbl%l# iragh e TREF chirbdstbbfah? el ful Wil@HAeRL S mulVeadARid iger s,

colorants or ? gnents, fillers, lubricants, antifogging agents, flow aids
coupl i nepsadjemthe raide eg@lethmktongethlglém ¥Spanse B@at[CHQ/CaT@]riﬁr@n thuATREFdnfs-

sol vent t nd..c at| o r eof

The totafd *ﬁ%ﬁﬁ%ﬁ%‘@‘%ﬁa PEASbBebl i AER R T B G 8 B el 6t o

abdift 8E%HNIraﬁa‘m @Héltatmﬁedmﬂm‘% distridbgett méQUredisaip zﬁqszl]REP 09@31{ %hd pwabgut 60%
()

from about g. %to about 50% from about 1% to about 40 or f rom about 10
%to abBE} 155% )6'1?)‘? ay the aregumrlenipe gwve Setwiepr Thang far wheterid. andokZearp ppiptrer
additiv, P d ves
Candboo s SPEEIIERR! ARy e IRLE Bhol B0 iilinR e peal Wi 5 OFF obl
(2001) , themilewinga line boypmns éwithedasd linehshat Rit@seenche loft dddsightporiohy of 1¢45] | n
sone enﬁﬁﬂ'ﬁqents the pol yner bl ends disclosed herein conprise a slip

agent . 8 %nbodi ment's, the pol ymer bl ends disclosed herein do not
conprise a slip agent. Slip is the sliding of filmsurfaces over each ot her
or_wver sqQrg] Ot heThsSapsitaidine Ofor:

measur ed b ASTM D 1%%’E St Z)t?lntlzfﬂalﬁeéi Fﬁg{gl&gﬁyoc%gﬁﬁ ?gegﬁ%éddéé%gg?g?@gﬂt of

Pl ast i coffmolymeip én @IrﬁeétFRElj-mﬁm@mp@od isc 07 princaplecsithdato thdspf GPCGAERce. | n
general, the slip agent can convey slip properties by nodifying the surface
properties of filnms; and reducing the friction between |ayers of the filns
and between the filns and other surfaes with which they cone into contact.
[146] Any slip agent known to a person of ordinary skill in the art nmay be
added to the polynmer bl ends disclosed herein. Non-limting exanples of the
sI [ p agents |ncI ude pri mary am des haV| ng about 12 to about 40 car bon at ons
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conmbi nations thereof. In a particular enbodi ment, the slip agent for the
pol ymer bl ends di sclosed herein is an am de represented by Formula (1)

bel ow. whwoeaenes/eaeh of RL and R2 is independently H, allpegirjuseqociooshkyl ,

al kenyl, cycl oal kenyl or aryl; and R3 is al kyl or al kenyl, each having
about 11 to about 39 carbon atons, about 13 to about 37 carbon atons, about

15 to ab@wms¥s desuribed imiterellovwing wfetehcdso MaRldtic R of Ald O H AN B ofie @0Ut 19
t o about 33[’31 carbon atons. In sone enbodinments, R3 is al kyl or al kenyl, each
1

havi ng amithebigteys d0evslepseant obeelmgrpentiontchramatpgrapiihBouratitietsimen infrargB i s
pent ade i (<] ric nyb » pent acosanyl ,
et 2 Sop 188} M8 AORRAST Yhop AARSLERRAMNerd ISRRANY. poRil
tritri abiaermbySciercaand Eagineéringy (1991),265; 98111003 ahd Deklati@fP.J1.) Rollfing her

enbodi Ser 3 1 S pentadecenyl , heptadeceny|, nonadecenyl, henei cosanenyl,
tricbs gﬁgé'ly ﬁ?‘%&a@?ﬁﬂg’h‘% S%%é’é‘@é’c@%‘&%@'@ﬂ“?ﬁ@ﬁﬁ%dﬁ ergpylene-1-olefin

hent ri aggyat ino bk bkd LAE l: conbi nati on
ther eof TP AN g VP H O eraohy AR P AR U AR e D01 ymer

bl ends sfiesttdssepyl (F-#ITIR), Pobymea(2A02),r48p 624 @01 bothkwyf whichnark incotgoyatb@bpw:

CH3-(C H2) m H= -(CH)n-C (=0 )-N RIR2 (H wherein each of mand nis
indepenl&fi‘%ﬁ?ﬁlﬁ%%gﬁelmﬁﬁérengr@&men about 1 and about 37; p is an integer

between 0 and 3; each of Rl and R2 is independently H, alkyl, cycloalkyl,
al kenyl, qy9] oal kenyet a@csth@rasbéct,etﬁéiiﬁvaﬁti»%mwleﬁe/a-mem%ﬂamﬁ%@& jteast 8. In

sone enbodi nents, each of Rl and R2 of Fornulae (1) and is an al kyl
gr otfb cehfractsiizag by an aeeraga blaskindss A BL ovhichr is greatar dhan zsro and ul teahgut I oup

cont ai nj : r ukt her e di,ment s,
each of &1 %ﬁfo?%pg%g@g&%gﬁ gj[e{ ?’ﬁ\?w/g@rfﬂ Bm%ﬁﬁef{h%g%ppﬁtﬁngcﬁ? %‘feﬁagg?fg%c&i ment s,

t he sunindéx,ABlyisathel weighs awedradeasfihe Bidck [ritidB Forl sacts oNbe ol MRBficns the slip
agent I%‘?ta gél mary am dﬁ%ﬂ{@h a sog urated aliphatic group having between 18
and aboPRA HLRTERATARY Ot 20°6130d /14 fCo avithan iBesEISBHIEE . | n ot her
enbodi ments, the slip agent is a prinmary am de with an unsaturated

al i phatic group containing at |east  gne gtbpnscarbon double bond and
between 18 and about 40 carbon atons ?ez-?(, "er"Lcan‘i de and ol eam de). In
furter enpmdi ne trye ' ' D I i j st 20
Car b o 1091 s 4 o0l o, U RIS B el

ol eani delefis ienpalynte obtaiied ma prepecatiee TREEnendoivsis sheeneight mhecentage of the ith

et hyl enﬁ- chj s-ol eam de, stearyl erucam de, behenyl erucam de or a

conbi nat'?i™t hereof. In a particul ar enbodi nent, the slip agent is

erucam de. In further enbodinents, the slip agent is commercially avail able
having a t{[8gde naps eaul@Ngol@meAﬁw&R(nt,Bii%ﬁhé@ﬁ};b’ﬁé&ﬁﬂﬁémﬂ&b%fé%ﬁ WBebas um
oy B e B, B AmEah S O o oo Ll MERAITEEL)
fromW , : , AM DE( r rom Croda, Edison, NJ. ere
used, the anmount of the slip agent in the polymer blend can be from about
greater than 0 to about 3 wt%l/irgﬂgbout O'OOE%EtQ@EUt 2 wt% from about
0.0 to about 1 wt% fronBaboutXo- bo B or from about 0.05
to about 0.25 wt % of the totall/ferdhliof the pdrfpednBlend. Sone slip
agents ha\fg been dgéc(r}j hed in Zwe| f el ns. et a .,"Plastics Additives
Handbook, ' nser VeP dadp s seRaEaitvieghEREICE PR ferpperatays; for therith fgagtion on,

Chapt er i i 1Shal : i rence.
a0] e R e K Pk M oL Sy ROl R el Bl 0L
bl ocki nepnegangasuted by dW¥ReardBdis destribed tbevep dlay iethe prapytime dicle Frastish dfahei n do

t i i -b i t.. T ti-b Ki t b dt
o event pofE PR oIRAe SrBEn ARt stub o Rt h gty Br S b e Pmde
fram t EMRobYIRE T PhRi RS are Ridd ATRBIFHIhIonUBABEraiRE S AhE pRIS RS ol Rt At

during storage, nmanufacture or use. Any anti-blocking agent known to a
per son 1§F peiedibamspemrntsT (Wikich raferdp thenerystalling sefmabntoftthe inpearpglysrerol Ands

di scl os 0. =l AN anpl es_of ant.i bl gcki agents incl ude

n ner al fs?&( ‘gﬁéﬂﬂ?} é?’g%“é"%r@a‘f JE’,* g%cﬁg’* g@fl%sl aﬁ?ns%tg? %‘@ﬁ%foé)l’,"%}?ﬁ%ﬁ"é}ei c silica gel
(e.g., I®rhépblyder( if)hd dowml GaReefopald ‘9QRl sechleriEbiam ndvBYailabis ural silica
(e.g., SUPER FLCSS (r) fromCelite Corporation, Santa Barbara, CA), talc
(e.g., OPTIBLOC (r) from Luzenac, Centennial, CO), zeolites (e.g., SIPERNAT
(r) from Degussa, Parsippany, NJ), alumnosilicates (e.g., SILTON (r) from
M zusawa | ndustrial Chem cals, Tokyo, Japan), |inmestone (e.g., CARBOREX (r)
fromOnya, Atlanta, GA), spherical polyneric particles (e.g., EPOSTAR (r),
pol y(nmet hyl methacrylate) particles fwom N ppon Shokubai, Tokyo, Japan and
TOSPEARL (r), silicone particles fromGCE Silicones, Wlton, CT), waxes,

am des (e.g. erucam de, ol eam de, stearam de, behenam de,

et hyl ene- bi s- st earam de, ethyl ene-bi s-ol eam de, stearyl erucam de and ot her

e I T T o o o " Y




Addi tives Handbook" Hanser Gardner Publications, G ncinnati, Chio, 5th
edition, Chapter 7, pages 585-600 (2001), which is incorporated herein by
r ef er encewo[20660jo199pt i onal | y, the pol yner bl ends di scl osedthmse@icnosian
conprise a plasticizer. In general, a plasticizer is a chem cal that can
increase the flexibility and | ower the glass transition tenperature of

pol yners. y pl astiicze i i in the art
may be added to t Aglgglfey%ir{ﬁg}%e}%%és?a |02%F %g%ggﬁe%?h%ﬁérﬁﬁérﬁ%eng exanpl es
of pl asdonmioaition and bhvidg a phipylae esle fdetpat afPapalllsy Carsd Eadadated froavtbe at es,
benzoazéﬁ, chlorinated paraffins, citrates, epoxides, glycol ethers and
their QWYL GPAYY at es, hydrocarbon oils, isobutyrates, ol eates,
pentaerythritol derivatives, phosphates, phthal ates, esters, polybutenes,
ricinol eates, sebacates, sulfonam ggp,;td/agd+pyronel litates, biphenyl
derivatives, stearates, difuran diesters, fluorinecontaining plasticizers,
hydrioxybef$i ¢ acwhere staad $ ar¢ tve genstents wleighy easbe daigrutingd bigcalibmigniusing

conmpounds, nat r t rivati et G i -
o aet i o Dup B o KRou R LOOBE mBSUA e b Mok R SRR AR R va0 wnere
used, themamsinienofo ibfteurdms Mdzeder, ond vidud el \torereatel theit owaraligrafisrom

greater than 0 to about 15 w% from about_ 0.5 to about 10 wt%_ or from
about 1cuv WHb the Bolyino, mpogitiop of iiergetiagd plsgin f glniks myalesulas veaght rangee
plasticj : eI j p . %Qp s obtained

Pl asti céllsitgér gaggo\ggmgg d%??lg%‘ﬁt %g)?e or cﬁe?%}ﬂggfg%bgf%ﬁgcﬁlm ta@#\é (s ZOOOaéllr)le, whi ch
i s Icofrparsahidd rheleailar vogighterbiegessieh efféd ifouldbs esyentmdiyodghgibles In sdree pol yer

bl ends di scl.osed herein optional Ly conpri.s ant i oxj dant .that can prevent
the. oxi ERBACES. BEIGHEroP S SRR B LSS G IPLoRG UGB e pol ymor

bl ends. Any anti oxi dant known to a person of ordinary skill in the art may
be added to the pol yner bl ends mpel_m/mﬁﬁ{g@no,@jgnl imting exanpl es of
sui tabl e anti oxi dants include aromati c_or hindered am nes such as al kyl

di phenyl af8¥les, pheniplthaATRESHempeairaor agadom eppokymagnafithessast i t ut ed

phenyl - a- yl am I t e fi am -
Fet r s HOTa e an e e s S s Tl RS 052 IS Ralsyforeg from L
I2, 6rdi - &Ry 'H?]ﬂ. l—@oﬂvei’shkyi, phe ?ﬁhe prop()jllene mgle fr?ction fﬁr .'a randorg copollymgr of the

, 3, 5-trimethyl-2,4,6-tris(3 ,5 -di-t-butyl-4'-hydroxybenz enzene;
t et r aki SEEROTHPSEIoRESd %aﬂpg@thRﬁE t@mmﬂaszyg%ms@ﬁh AahBR %%fﬁtﬁ@mhﬁﬁ@ kg,
| RGANOXp ah@?—pﬁ. fromC ba Geigy, New York); acryloyl nodified phenols;
oct adecyl- 3, 5-di -t - butyl - 4- hydroxyci nnamate {e.g., | RGANOX(tn) 1076,
comrercially available from C ba Geigy); phosphites and phosphonites;
hydr oxyl ar8¢les; b@netha biaelnedeatcior wgipmn,ratla’nEﬁﬁrﬁﬁ%@nilﬁﬂ@amh@rtb@f . Were

used, the. unt he .antigxipdant in.t ol r blend.can be from about
gr eat erwfﬁﬁﬂgvﬁrﬁ%%i%%ﬂﬂld%(’ﬁ]ﬁa fof ?156 %%88{)1@781%68%{% %atf%lg%ﬁ ' %%D%v?/t % from
abopy OefMBddifnen8bABI is]%r&ﬁt%thai zdrb 6 18H0HAN bd0 0.3t@ fAebboud 03 tetabowtf0.3.he
total weight of the po %grrer bl end. Sone anti oxi dants have been described in

Zwei f el Ingfher cabogimenty) L is greapey dhan; apeyt (-3 aabER KO 2bopk hfe Prefgiaglye ABL

bubl i . T . . > ) 2001)
whtch 1 Sioiifos SHOELARERE rofHhBur ¢4 B DI RGABLEN S b oGS, br 408 (2 e
pol ymer atiwue 0dsto dbewt!00% elth soareeimbodphénts) A Blyis dothp ramge odifirool/atstuabi3lto aboutt hat

"o B el ROt S foxtiot D8y oRHORODY 13 feBRO A P bR 3 BA 06, e

artosmay B HIHEE3 k@ abdte 0BObY ¥Bih ABLENHS tlatRet 0960 BiteLidbodibRnds] ABY id1d
exanpl es of suitable UV sfabilizers include benzophenones, benzotriazol es,

aryl estherangeoddroin abteg 0.4dorapbitcl. @ Stam shout Srintarabdutried,, or danbalpub D ddk,
et al | o0 0 on HEUEL T FRGE T sroBu st B SRR 0, BE RO SO LR E R >

anount @fp. the UV stabilizer in the polyner blend can be from about greater
than 0 to about 5 wt% from about 0.01 to about 3 wt% fromabout 0.1 to
about 2 wt% or fromabout 0.1 to about 1wt % of the total weight of the
pol yner bIl8Ad. SoAwoiber chazanterishie of thedpeenbize arapleapioplefin micrpplymer isthisls et

2l Lop : A . . Car . ) '
G 739 V8 Bl KGR RAR o ylcP O3 briceB L REY pR Dol B Eor i

i ncor poeat edobigined by pyepa@ties TREE, whaibid] thé frattion hesra Bodkddderegrester thhe pol yner
bl ends di scl osed herein optionally conprise a colorant or pignment that can
change the | ook of the polyner blends to human eyes. Any col orant or

pi gnent known to a person of ordinaryskill in the art nay be added to the
pol ymer bl ends di sclosed herein. Non-limting exanples of suitable
colorants or pignents include inorganic pignents such as netal oxides such
as iron oxide, zinc oxide, and titanium dioxide, m xed nmetal oxides, carbon

o, o o, o o o, o, o o o o




wt % of the total weight of the polyner blend. Sone col orants have been
described in Zweifel Hans et ah, "Plastics Additives Handbook" Hanser

Gar dner PRubl2oesatoieeis, Cincinnati, Chio, 5th edition, Chaptras2dboo@eges
813-882 (2001), which is incorporated herein by reference.[154] Optionally,
t he pol yner bl ends disclosed herein can conprise a filler which can be used
to adj ¢ i I , L : t i mance.
any 111 TBH i uB a0 Bl o e L B B ™ o

t he pol ke wnenasbaiimehtssthel pblgmer fractidorhas iarhl ¢dkrigdexgagbrthamabait Ditednide

caol | n. PTG 1. iEsEiter P tpot i 8 o absote pasefesanciooned SFAPS 1S b

si | i cat @ouf fbChibRatbd thadhbut B4R to B AL Anie¥ichodintdhtsd theolthéa
trihydrate, glass m crosphere, ceram ¢ m crosphere, thernoplastic

m crios piation hbaia blogk iy @réaterihan ajloat . 1fand ap 4o akaat b gfeptse than aheuttdl2 dust ,

cement dust, sl um oxi de, .nagpesi ym hydr oxide, anti,nmon | fe. . zinc
oxi o, SHnIRTRAN Rt G AREDarrioe o el e AR BRI f o

t her eof ¢o AbButSROFr @@ tRa dbout 0.8@ndl ub k@&bdus 1 0arTh ¥l Sthef ahbBodifneh®, theal ci um
carbonate, silica, glass, glass fiber, alumna, titaniumdioxide, or a

m xt ur epalpaerisactionhagpe hiock dpdss gireaserithan aheut 0.1 |and ppite aboatt 0.5, axepter than

car bona ri , i j r used,

The. oottty G2l Toa 1t 65, 8RS alhaBbuts Bndikoliput 03 G¥reardifAe UooC

thar) O dkuadduhd 39 toviBout Dr5oMakoothelenibddimadigthe pélymepfradtionrhasbbidck0. 5 to

about 40 wit% from agout 1t o, about 30 w% or_ from aggut 10 to abg)ugt8 40 wt %
OB G Hpre ¥4 :

of the Mdexngregisr Hap agputOrpanthys, agythan plqu Ve B2t & | osed
in US. AL i f, iR P i itives
Handboo%lfg%ﬁg?l%g%?ouégf dnerlﬁ)g%t?l% Pgta(%?@rﬁ : KRt naﬁagta!i ?’5 &15’3'1 g?“S?%@%?ii on,
Chapter 17, pages 901- 948 (2001), both of which are incorporated herein by
ref er ence.[881155] Bpdopnlynieys of irepyleeandranisi-eledis, e svieodepdiyneisn can

conpri se l.yubricant .. | ener.al he | ubri.cant n u i [, alia, to
ol 1y PREIEArEED &) 2 PRASKE Bis 1 poRuoreprelF il ol TP B0 1 hBFEL Y nce
finish phstrd, ded nist prefedsbly aidaseR. 4, ap t@g idakiniig vhine od b Dpaiosd grefepdbly up | er s
or pignments. Any lubricant known to a person of ordinary skill in the art

may be Wcdmaxingin aE3.porngiaspeainl bpstod merisyEHoivef:dPha he oF fusian PO es
i . ST | Roft P ) o
ostors. FRafHIA O RS fork it o B0 sb iy it BERLR, AN3 dRE andtiGRIA I, 2C

am des, Tg®ff &dss dmap25°Cohiogoprefdarablf &ist thancBePCo atdos(S) bad¢ and ady dnefher s of
| ong-chai n al cohol s, nontan waxes, pol yethyl ene waxes, pol ypropyl ene waxes,

natural a nt heti.c raffipn waxes, fluoropo]ynmers and.conmbinations
thelrjeof. {}\g%fg usE‘d‘!,thetrE eéﬂ?@lﬂﬁYe Bcﬁyr[nﬁrg olaﬁg‘?Y cﬁiﬁ%e PR 97 dnd%ér%ﬁf’r’?{evyl ‘Ilngnd can
be 3¢ 0”bﬁa@%p%lﬁ?@ﬂi@élo&éﬂ%r&n}@st@@ élhloaum,%}’,Eﬁdhrth@ch@gl$(}@-is1g1teateamﬂbr4 w 96

or fromabout 0.1 to about 3 W% of the total weight of the pol&(/grrer bl end.
Sone supquabioeAQ0Uge, prefrrebly gueatdsdlean ofiequalde dd MRazabsiteraperpiapesel 109FC.,

TPl ast i o " - . . g P
chi o 5RE e R AR Aers FBUEE 8 FRAS I FUBE Bl astl AL
i ncor potepipRehtiierie the rhiyge R6a10e0d00°( thabls chpratteristid of blédkecopolyyrees, atd ends

di scl osed herein can conprise an antistatic _agent, Generally, th

ant i st aPstetokeye wpkpawn fos ap @leln qoRelymiskoRseeqialls 3 capolympes Ogar eBNEAB%Ohnd t o
pr eyent i 1 ti statd oo t rson
o 5 i RS L G AC GRS e R ol R e
her ei n. 1dgo@* (in Radcalsldecxenspd Bslesd thsnbhabider afihagtittie betagem 66 and t0QTe
conductive fillers é%a%ﬁ ﬁ bon bl ack, nmetal particles and other

conduct PirEerpRly bebyesa ) andd0 35)aci d esters (e.g., glycerol nonostearate),

et hoxyl at ed al kyl am nes, diethanol am des, ethoxyl ated al cohol s,

al kyl sul f qogf es, ahklehesPhassSymetiahsf BafuvthedHaRctmzeé@by &, al kyl bet ai nes
and conbi nat1ons thereof. \Were used, the anount of the antistatic agent in

t he pol fhesmomkeraicebanalysis pesairativodepty ¢zl @m athidemperairapiatdeast 90°64asf r om

abo 0.0% toabo % ~0r f1om: 1y ot v . ot al

e ghe ahand fRaRH mpalfelt Row 1 65 ERPYIE Dot PP, A HAERT el

di scl os@fehfiveldntirpdymbiatan @hvedd thermbihadiahieal Adbisisipegardtidndepthlofl dianger
Gardner Publications, C nannati Chio, 5th edition, Chaﬁter 10 ages

627- 646 2 (roperyturagdiah legst UMPC ps well af adlskwal modeunaf dilepshy ke (20 Miad. [ 157]
In further enbodi nents, the polynmer bl ends disclosed herein optionally
conprise a cross-linking agent that can be used to increase the
cross-linking density of the polymer blends. Any cross-linking agent known
to a person of ordinary skill in the art nay be added to the pol ynmer bl ends
di scl osed herein. Non-limting exanples of suitable cross-Iinking agents



Zwei fel Hans et al., "Plastics Additives Handbook," Hanser Gardner

Publ i cations, G ncinnati, Chio, 5th edition, Chapter 14, pages 725-812
(2001), bwohoaiiond2rch are i ncorporated herein by referemrceuspdsdposihe
cross-linking of the polyner blends can also be initiated by any radiation
means known in the art, including, but not limted to, electron-beam

i rradi aTh®nmajpbe ehdradtathiedtas aving amabrabibh debistince (or VORIBSRs) T3k #dn®p, and
WV radi atison with or without cross-linking catalyst. U S. "Patent

Appl i ca™n No. 10/086, 057 (published as US2002/0 132923 Al) and U.S.

Pat ent No. 6, 803,014 disclose el ectronbeamirradiati on nethods that can be
used in e di men i ] E{ﬂﬁ i e i shed
by the us?@f hi g%aglﬁte)?%l J tl}é&ﬁ?%%g@ﬁ%é@?%)eﬁés? u Vrgtg I@@%@%’?ﬁ@% IEﬂri) ays,
gamma r&@y2)00Igétlempantasj prletesatdy ronh@01 d 00N 1 & mirbnitexa trioaspiefepaitep from 0.01

Pr ef | t d to 70 d . Th
7ot o s l GRRE  SoeRerem B oriobiy ERSR e TS peramern e ke r ange
of abouinofa@akiveRUe), b, HOnAbOsY Tﬁ@&@wmd,@ocy@/m@gf@mslgw%o&@ﬂ@% e of

supplying the desired dosage. e voltage can be adjusted to appropriate

| evel s tRhf.@00.088y meee prefaratdy diopt H),0009edo0 FOMOOGAMOLE, StlkspeBalby fr@n000, 000

3,00 6 000 hi.gh | . th t
o1 i a0 A8 g BlolCra st 0 bl ey S ool oD merh BT B AR | o
usual | y0.eapfonedndpiefatably BppRP¢lchetNRARInEIRWIMEs HoaAT. 85! g/chf? t609ty/ 3R,

S.

nmegar ads, preferably between about 8 to about 20 negara Further, the
i rgﬂ)di ati gﬁncan be carried _out, conveniently at roomtenperature, although
o]

hi ghter an wer {RHpraress of makingdhe etlglepe-basgd eolmesrabasheesdisdosedvayihal so be
enpl oye : i. j.atl i : o) f i r

abr | valoRhe e aplicalifnd U S Pidvi el £od Bl el s B ARAMERE ) o e

i nt er polQdel). hrevisional Appdicationco oy GA2c98 Anfited Maroh 075 200580, Prosdsibsal

L1601 ch B NG, SEERERS TR ARE, PS8 BN e P oo No: and-any
cat al ys¢0/6462938yi filed MR EE 2005 ;ﬂ’dpﬂ‘ﬁgii&‘ﬂioﬁ%. b_@g&é@@@bosﬁ}dsb@&'fﬁe&ﬁ Y sts

general ly include organi c bases, carboxylic aci and or ganonet a

Icor‘r]{d§oun 2P IR$al AgplssagianiNo. PQTMQZ?/MQI%JMW Idir, f@@ﬁ;taodj?[,‘é’t es of
) ; t
i oct y1 Pl N" PG5 0607, B il i, AU B af Sl Cemapmistiy

acet at erefestrmameredn ictheiatrtiretye athentigidsbe ArtiRds 2hmbe SRy AL& toGRhR! t

napht henat %; aﬁ% éhe | i ke. Tin carboxylate, especially dibutyltindilaurate
and di cEPHYERGiRRced Rolymess with gF withoytanoditietionst Feiexpmple, anesuchwesthodn. The

cataly } ; . r I ~cat LG unt,

AN T A R L e e Ty L e Lt PR

pr 20 admenfiners ether thao lpuepylenbundar slditiot dolymhdreetitocomtitions avifioaltddslystor gani ¢
per oxi deos anﬁ. Bol functional vinyl or allyl conpounds such as, for exanple,
triall y"""RPENIPSOEPIEE) |yl i socyanurate, pentaerthritol

tetranet hacryl ate, gl utaral dehyde, ethylene glycol dinethacrylate, diallvl
nal eate, di phepdhithre Bakedtion pddREQBAIENY froRREAbINhg.Cyanur ate, di cunyl
peroxide, di-terg- butP(I per oxi de, t- bUtéa .perbenzoate, benzoyl peroxide,
cumene hydr dgerdisialeln pelymerizaiiansetabest bavinga high comepbmreingemoptiooxi de,
2,5-di nphhyl -2, 5-di (t-butyl peroxy)hexane, |auryl peroxide, tert-butyl
peracet ate, azobisisobutyl nitrite and the |ike and conbi nation thereof.
Préferred pr®)nadcaddi¢finesdymeorizationa catalyishiavidees edthonoive dodsbratich imaepounds

whi ch have, poly-functiopal (j.e. at |east two) npieties such as C=C, C=N or
c=0 [1852]th%t é"?llé%tg?mdﬁsgfﬁb&é Fa%thaﬂép PripEnte BRstuelerblvlesthan f perosat eft hyl ene
i nt er pahy B&hoYMEIY, hosh & i r However, preferably the

pro-rad addi ?i vﬁecgs_)coi'@ri. ntrogg%\g%&%al'lg&zAZaaéger batch concentrate conpri sing
t he sanme or () afcbaioshutblagagessi n as the ethyl ene interporymer. Preferably,

the pro-r addi tjve concentration r.the sterbatch js relatively high
e.g., aboﬁg]ZS |eé’ﬁ?seﬁt@ﬁ¥ee?ﬁtglé’ﬁ§§%%a%“§ Ii[;?‘%f‘&?m\%q ﬁﬁ?ﬁ%‘f’s-t he
concentrate). [163] The at | east one pro-rad additive is introduced to the
et 39l ene pEflyner @aaBRy(L£Nfie Uiy -A(TOM Bty 1By WaViddpe at | east one
pro-rad aggg:]ti ve int?gdfjct)i o%tlzgrr’gunt igﬂh lregfnyf)fgg%%{ﬂag%%@gﬁto about 5 wei ght
per centisopienydphpngh er-aaphphdlensrdat upyridio@sdiyhmethon) |2 fiumaligkthyh ereentd and
nost preferably from about 0.015 to about 1 weight percent (based on the
total weight of the ethylene interpolyner. [164] In addition to

el ectron-beamirradiation, crosslinkiazg can al so be effected by UV
irradiation. U S. Patent No. 6,709, 742 discloses a cross-linking nmethod by
W irradiation which can be used in enbodi nents of the invention. The

met hod conprises m xing a photoinitiator, with or without a

o, o T Y T Y L - Y 1




Kopecky, Organic Photochem stry: A Visual Approach , VCH Publishers, Inc.
New York, NY 1992; NJ. Turro, et al., Ace. Chem Res.. 1972, 5, 92; and
J. T. Bankwo2et¢/@h927 J. Am Chem Soa, 1993, 115, 2473. Pha/usygeshesns of
nonoacetal s of aromatic 1,2 diketones, Ar-COC(OR) 2-Ar' is described in
USP 4, 190, 602 and GEr Ofen. 2,337,813. The preferred conpound fromthis
class i I offg A0tiIN 2 whi ch
is com‘r%?%idgri%q& aval ?ﬁ%%%e()fwgm%@%gg@l gygggmof;gggﬁgglggl Exa%%léelﬂgayof

ot her a2,2083,andREOHER7Td8eful in the practice of this invention as
photoinitiators are Irgacure 184, 369, 819, 907 and 2959, all available
fromC ba-CGeigy. [165] In one e -== ment of the invention, the
photoinitiator is used in comnbig @H@ﬁhg.photocrossllnker Any

phot ocrosslinker that will upon ¥ generatlon of free radicals, link two
or nore pol yol efin backbones togetha ormati on of covalent
bonds with the backbones aqasc)e déin 1 g i ion. Preferably these
phot ocrossl i nkers are pol yfunct¥iqnd nprise two or nore sites
t hat upon activation will for ova th a site on the backbone
of the copol yner. Representat hot ossITRger s include, but are not
limted to polyfunctional vinyiCafiCaldyl csonpounds such as, for exanpl e,
triallyl cyanurate, triallyl isocyanurate, pentaerthritol

t et ramet hE[&S]yI at eCaﬁtlj‘sy (A&2¥Eis @N)(Q,@I-dldl-ﬁﬁtﬂyb&hﬂ}@b&ﬂ)aﬂmﬁb)@ﬂ mal eat e,
di prop i propar gyl .monoal |y nyr.ate_an he |ike.

mal eat e,
Pr efer r@é%ﬁ%?@é}(ég-s@heﬁk]éﬁ%“(Q'B}’rl‘ﬂ@ez 1M1)ffﬁgla}3? i ¢iig yLdﬁ’FEi’F‘?é‘ conmpounds
whi ch h@c&@rdﬁ%{ WIHORLLANGA oW oR03/A01I5CARIS LSO ?‘ss}‘fl 0/, 574¢ Aty
preferre ocross I nkers are trlaI cyanurate and
triall yzlmayardd\lvé)t(él/ZWADC) [ 166] Certain conpounds act as both a
photoinitiator and a photocrosslinker in the practice of this invention.
These conpounds are characterized by the ability to generate two or nore
reactive species (e.g., free radi(q cay benes, nitrenes, etc.) upon
exposure to UV-light and to subse tIy covalently bond mnth two pol yner
chains. Any conpound that can prefor

sul fonyl azi des described in U 284,842.[167] In another
enbodi ment of this invention, jected to secondary
crosslinking, i.e., crosslinki er/t an an addition to
photocrosslinking. In this enbddidmi®t ,cghenphotoinitiator is used either in
conmbi nation with a nonphotocrossllnker e.g., a silane, or the copolyner is
subj ect ed [96)] a seCIamlyst;(AB)iss}.ﬁsl[]\ImK’i’h(jz 46o0cedure, e.g, exposure to E-beam
radj ation rese tallve f_sil osslinkers are described in
usplG, 8§Kmﬁ’8’? hepyl %?‘ég)ﬁ‘}iyi lﬁ‘?]g %B%Wﬁe to E-beamradiation is

described in USP 5,525,257 and 5, 324 576. The use of a photocrosslinker in
this enbodiment is optional [168f At |eag, one photoadditive, i.e.

phot oi niti ator and opti onal photoc nker can be introduced to the
copol ymer by any met hod kno n tu it . Fbmever preferably the

phot oaddi tive(s) is (are)liﬁﬁtF CedYvia a masterbatch concentrate
conprising the sanme or different baseH;eS|n as the copolymer. Preferably
,the photoadditive concent Peor the mastéthadkh is relatively high
e. g., about 25 weight perc nt (b sed ©® the total weight of the
concentrate). [169] The at a seAphot oadditive is introduced to the

copolynmer in any effective anount. erably, the at |east one

phot oaddi tive introduction andué f{r om about 0.001 to about 5, nore
preferably from about 0.005 to about 2.68Hand nost preferably from about
0.015 to about 1, wt % (based on the total ht of the copolyner). [170]
The phot o0ilA7k i at oC@%IYﬁr(é%ﬁthlﬂf?aDX%ét@&e@%%ﬂIglrné@fo(l%i-Yé)aﬁr(lﬁéthXHE]&?YEur| ng
dlffere I C g

phot oad h%ﬁ ﬁflz/\/&gﬁh%ﬁagg ltﬁélyeé érglﬁls%lmlgmedtrlr%grkglf Blrr%é%%gﬁpofdﬁlfgﬁe inresin
can be aumﬂﬁngkhmeQQQthyQSUSe£QO@Ubeung3Ied into the extruder, e.g., via a
mast erbatch addition. Alternatively, additives can be introduced into the
extruder just prior the slot die, but in this case the efficient m xing of
conponents before extrusion is inportant, hi another approach, polyolefin
fi bers can be drawn w thout photoadditives, and a photoinitiator and/or

phot ocrossl i nker can be applied to the extruded fiber via a kissroll,

spray, dipping into a solution with additives, or by using other industrial
nmet hods for post-treatnent. The resulting fiber with photoadditive(s) is
then cured via electromagnetic radiation in a continuous or batch process.
The photo addltlves can be bIended mnth t he ponoIefln u5|ng conventi onal
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continuous process conpared with a batch process to cure a fiber or sheet
of a knitted fabric which are collected onto a spool. [172] Irradiation my
be acconpWohedioiz7t he use of UV-radi ation. Preferably, POVAISagicadd4oh i s
enpl oyed up to the intensity of 100 J/cnR. The irradiati on source can be
any UV-light generator operating in a range of about 50 watts to about
25000 watts with a power out capabl e of supplying the desired dosage.
whi ch may be, for

hi gher or | ower. Many

exanpl e, 1000 watts or 4800

ot her apparati for Wirradiati 5rials are known in the art.
The irradiation is usually carpied age between about 3 J/cnR to
about 500 J/scnR', preferab H-en?2 to about 100 J/cnR.

Further, the irradiati

egf y at room
t enperature, although high

s, for exanple 0OCto

hi gher tenperatures. Preferabl 3 i on is carried out after
shaping or fabrication of the ferred enbodi nent, the
copol ynmer whi ch has been i ncor po i hot oaddi tive is irradi ated
wth UV-radiation at about 10 J/cnR to about 50 J/cnR. Preparation of the
Pol yner bl ends [173] The conponents of the polynmer blends, i.e., the
et hyl ene/ §98]l ef i nChtalyst gB1 yis® 2-bit1i&,5 atitsbotydphenykene)(1-(E-(dbpt i onal addi ti ves,
can be m xed or . bl ended usi hods ., kn tqQ a person of ordinary skil
in t he Rethyletidimming erkaﬁkﬁg-&gﬁ&é?w@&ﬂnﬁﬁwﬁe a substantially honogeneous
distribution of the polyolefin and/or the additives in the
ethyl ene/a-ol efin interpolymer. Non-limting@xymles of suitable blending
met hods i nclude nelt bl ending, solvenungﬁﬁqd'no extrudi ng, and the |ike.
[174] In some enbodi ments, the ingredye s¥Y e pol ynmer blends are nelt
bl ended by a nmethod as descri bed py—8uelO-R—@ +A(dM:. Pat ent No.
4,152, 189.First, all solvents, iy thel ar e \s are renoved fromthe

ated tenperature of about

i ngredients by heating to an PROPri A
Do 1750C at a pressure of about 5

1000C to about 2000C(IBCE):E ) A
torr (667 Pa) to about 10 to 333 Pa) . Next, tReciegiedi ents are wei ghed
into a vessel in the desired progortiorfidGRee t he polymer’ blend is forned by
heati ng the contents of the vessel(CHgs;a nolten state while stirring. [175]

I n ot her enbodinents, the ingredients of the polyner blends are processed
usi ng sol a9t bl eqdtakgst (BRYistl,2-bis€3 j5ndjrteitydplienylzhe ) hNe@anethgl cpablyaxyt)- bl end
are dissolved in sui tabl.e solvent apd the m xture is then m xed or

bl ended!mlﬂgwme@ﬁg(%%qy IICPRIUABHETEE t o provi de the pol ynmer blend. [176]

In further enbodi nents, physical blending devices that provide dispersive

m xing, distributive mxing, or a cerbination of dispersive and

di stributive mxing can be useful i epar iGgigHHonogenous bl ends. Bot h
batch and continuous nethods ofypl | bl epding can be used. Non-limting
exanpl es of batch nethods incldﬁb t hase net Wods Nsi ng BRABENDER(r) m xing
equi pnents (e.g., BRABENDER PREP ¢eENN \Qvai TbC&HBom C. W Br abender
Instruments, Inc., South Hackensg , BAMBURY(r) internal m xing and
roll mlling (available fro Ansoni a, Conn.) equi pnent.
Non-1imiting exanpl e§l6M: ggclude singl e screw extruding,
twin screw extrudi ng, disk e ) at i XgCHiMHYL e screw ext rudi ng,
and pin barrel single screw extroding. omre enbodi nents, the additives
od hopper or feed throat during
the extrusion of the ethylene/a-olefin interpolyner, the -polyolefin or the
pol yner bl . Th R4 ) j g RUS, - een
eser bed vl | R R g Ay R e

Yor k) NYl)sipagetenidaPdig®thy] pBeled substaltially acevrding do tiedechniyues of UHPr ef er ence.
[177] vggﬁgagg.or nore additives are required in the polyner blends, the
desired s of the additives can be added in one charge or multiple
charges to the ethylene/a-olefin interpolymer, the polyolefin or the

pol ymer blend. Furthernore, the addition can take place in any order. In
sonme enbodi nents, the additives are first added and m xed or blended with
the ethylene/a-olefin interpolynmer and then the additive-containing
interpolyner is blended with the polyolefin. In other enbodinents, the
additives are first added and m xed or blended wth the polyolefin and then
the additive-containing pol yol efin is4bl ended wth the

et hyl ene/ a-ol efininterpolynmer. In further enbodi nents, the ethyl ene/a-olefn
intef olymer is blended with the polyolefin first and then the additives
are blended with the polyner blend. [178] Alternatively, master batches
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to provide the desired additive concentrations in the end products. In sone
enbodi nents, the nmaster batch contains a slip agent, an anti-bl ocking
agent, a wbastdwi®er, an antioxidant, a UV stabilizer, acralSesando4os
pignent, a filler, a lubricant, an antifogging agent, a flow aid, a
coupling agent, a cross-linking agent, a nucleating agent, a surfactant, a
solvent, a flane retardant, an antj.static nt, or a conbination thereof.

I n ot her enbodi nent, the master conégiﬁs a slip agent, an

anti-bl ocki ng agent or a conbi nat seredf’. In other enbodi ment, the
master batch contains a slip agent. pA i cati ons of the Pol ymer bl ends
[179] The pol ynmer bl ends disclosed here{n can be used to nmanufacture
durable articles for the autondtQEN cofé€Haction, medical, food and
beverage, electrical, appliance, busiNess nmachi ne, and consuner markets. In
sone enbodi nents, the polyner blends dre used to manufacture flexible
durabl e parts or articles selected erﬁ?%hys,,grips, soft touch handl es,
bunper rub strips, floorings, auto floor mats, whee casters, furniture

| s,
and appl i 4HHd fee@?taﬂ)éﬁgé(,jz)slééﬂ-@}tylgﬁ%d@@i&@@@ﬁdﬁ@n@@?m@t@hélazéy%h'ﬁ'
ket s. ' . i i ; | s,
aas ket S R AR 3 B2 Al e ATRIDTN Bactf R one!

st opper A,200B4009286:t i ps, delivery systens, kitchen wares, shoes, shoe

bl adders and shoe soles. In other enbodi nents, the pol ynmer bl ends can be
used to manufacture durable parts or articles that require a high tensile
strength and | ow conpression set. In her enbodi nents, the polyner

bl ends can be used to manuf aglure durg Qarts or articles that require a
hi gh upper service tenperature 3 ow TR us.[180] The polyner bl ends can
be used to prepare these durabl e palts op—artfHl es with known pol yner
processes such as extrusion (e.g., -~k\e§HK®EQpn and profile extrusion),

i njection nolding, nolding, rotatj noNdi ng, and bl ow nmolding. In
general, extrusion is a process by ch h polyner is propelled
continuously along a screw thrg egi onS(CHEs hi gh tenperature and pressure
where it is nmelted and conpacted, and finally forced through a die. The
extruder can be a single screw extruder, a nultiple screw extruder, a disk
extruder or a ramextruder. The die can be a filmdie, blown filmdie,

sheet die,[1g2]pe dCatalystPCBPisdH-Butplanid®Hi(H-endixflphisiyD(R-thethyl-Ti3,82x84-ysi on of
pol ymers has been described in C. Rauwendaal , "Pol yner trusjon", nser
Publ i sh&dacennewDstinngtitanymny dupgiiy) prepaged pybstagtially gecordipg ¢ é?%hngﬁef Q‘Er s and
Cperatiﬁgxb3ﬁbh§g¥ier Applied Science Publishers, New York, NY (1985), both
of which are incorporated herein by reference in their entirety. [181]
Profile extrusion nolding is a popul ar nethod for produci ng continuous

uni form thernopl astic itens having pft¥en conplex cross sections for use as,
for exanple, autonobile exterior trig/” Fhe profile assunmes the shape of the
extrusion die of choice, andyis cut ay Rd- capped to form such articles as

body side noldings. A single profite qg; designed to fit many nodel s of
cars, making profile extrusion a pul ar daKtecHpar ket process. A w de

processi ng range of thernopl astic>Tate wenpl ts high outputs in profile
extrusi on. Continuous operation of '\extNdder permts uniform production
of plastic products. The tenperat equi|red al ong the extruder barrel,
adapter and di e depend upon the spestfic eitHysi on process bei ng conduct ed
and1® he nature of the plastic ed. [182] In a typical extrusion process,
resin pellets are either gravity fed or force fed froma hopper into single
or twin screw extruders and are conveyed along the screw surface. Solid and
| i qui d addhhirves, i i addi ti 16\ : ten
incorporategskntoc%#g9%$§}5%gg&gﬁé#ﬁgggﬂ%#%beﬁgﬁs S @g%%?ﬁgﬁdgﬁgnﬁk

di st ri batdilabledrom Sggmea-Aldeechmi xi ng by the screw. U. S. Patents No. 6, 682,81
1, No. 5,783,620, No. 5,951,930, No. 5,382,395, No. 4,256,685 and No.
5,468,530 teach various nethods of profile extrusion which can be used in
certain enbodi nents of the invention. The disclosures of the patents are

i ncorporated by reference herein in their entirety.[183] Injection nolding
is also wdely used for manufacturing a variety of plastic parts for
various applications. In general, injection nolding is a process by which a
polymer is nelted and injected at high pressure into a nold, which is the
inverse of the desired shape, to formparts of the desired shape and si ze.
The nold can be made from netal, suchsas steel and al um num The injection
nol di ng of pol ynmers has been described in Beaunont et al., "Successful

I nj ecti on Mol di ng: Process, Design, and Sinulation Hanser Gardner
Publ i cations, C ncinnati, GChio (2002), which is incorporated herein by
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[185] Rotational nmolding is a process generally used for producing holl ow
pl astic products. By using additional post-nolding operations, conplex
conponentwocass/te2pr oduced as effectively as ot her nol dipog/iseaeud4nsisi on
techni ques. Rotational nolding differs fromother processing nethods in
that the heating, nelting, shaping, and cooling stages all occur after the
polynmer is placed in the nold, there e no external pressure is applied
during form ng. The rotational nol df of pol yners has been described in

G enn Beall, "Rotational Ml ding : D Xy Materials & Processing,"” Hanser
Gardner Publications, G ncinnati, Chio\{3#98), which is incorporated herein
by reference inits entirety [186] Bl.ew Yol di ng can be used for mnaking

hol | ow pl astics contai ners. ? ﬁjggéSs in des placing a softened pol yner
in the center of a nold, infla i éz Khe pol yner against the nold walls with
a blow pin, and solldlfylng t he produ by/ cooling. There are three general
types of bl ow nol ding: extrusion bl ow m‘ng, i njection blow nol ding, and
stretch bl ow nol ding. Injection bIOM/nDIﬁ'g)can be used to process

pol yners that cannot be extruded. Stre bl ow nol di ng can be used for
difficult to blow crystalline and crys zabl e pol yners such as
polypropylene The bl ow mol di ng of polyners has been described in Norman C.

Lee, " Under, ndi n | nser rdn at. C|nnat|
o (2008104t ot NBodts " spbiiRlec R byt iRL SO Banc i N
[187] Theyt)ﬂht anrlexgzpsﬁﬁaItﬁaharaﬁnmaaeﬁtoeﬂytatt@mmtamlmhytg@tmm@gi-rre nts of the
i nventi on. nunerical val ues are approxi mate. nunmerical ranges are

g| ven bﬂW@H@MﬂWB@(@W&F@‘?@@M&SH%‘m@ %F%W%b@(dd@lmﬁ@%stlw@dld@anges
t't ofyRltdmi Q)r% SERRA deh, s hDERALL ARGl g0t al | S

descrl bed Pn- eac e constr necessary features of
the i nv‘anyiahmntnﬁxmﬂﬁpaﬁyl)amgtemdstm;zlaluhnnmhé)lgé&,émhéat}tlpt&nomdb Imw, the

and A COTYABTIRM AT GR] S0 RE IR R ST b GBS TR R Hehont cd-

needl e aﬁylat&llﬁ&ﬁqlqbﬁ(ﬁmﬁatﬂﬁﬂu O&Eﬁal:hm?mtﬂﬁﬁo'ié(@@@f @ilaa%erle stabilized

with 300 ppmlonol to each dried nmer sanple to give a final
c o nc e nt azacy dohaptang@mivg), mﬂ:octﬂalslnamllmtlr 628,65t dubemmdl-aaucmtlahedanenmyleé,ath t ube

Ies are heat.e C for .2 hou a_heat ed it al shaker
ot 1 ng EAsER R i RS Aot BHareE o R P e OB dRRSY4sERY uteq o 1
ng/nt ugthpirdchebadkident ed | i qui d-handling robot and the heat ed needl e set
to 160C. [189] A Synyx Rapi d GPC systemis used to determ ne the nol ecul ar
wei ght data for each sanple. A Glson 350 punp.set at 2.0 mM/mn flowrate

is used t d1®np thf%tiMﬂaeéortg%namewdﬁé rhefemof i5Ppiinueys fPlEHOm00 ppm
| onol (> I d B
300mMm xﬁrykggm%%&%‘%s p acggrl n g;ee%éyg%ﬂg ni]ilgﬁeba(g% gl&iiq{éégg fe,g\ér%?%,;ir}r%?embs
ELS 100muDebhxck oopalgmesed twid bhmblremBvapesanore espacidlly 260dGnet dnd aNedoarl Czer

set 016 and, t nityogen flowrate.set .8 S a pr ure of
60- p%’l0 %r %@0,7@%% alémgsltﬁép‘?f&%r%?pyéwnéisaéﬁ' ah‘é%ﬁ%dlsltngq ®and each
sanpl e beﬁhl%t% Qtht ht%ﬁﬁc&%a@l%%f'iﬂteﬂc@@@rdi& MPhdt iethb ictidiydtshghel ebiiehlfyahi@incand a
heat ed needle. Serial analysis of the polynmer sanples using twy swtched
| oops aH@d@i\ﬁ@mlaWS rsgluitlﬂ]’l eeltvn@ngatmnecoad@@nsdhepr@am lieidgailyastiited €1 | ect ed and
anal yzed usin ch . a grated and
t he nol g%ldlfngpg%lel r%mlx orén%r?né)?tn ¥ ge“yl)%lr&e ﬁ%ggrrc%ec ljg%lﬂy glll%esrttﬂésgpol ystyrene

st andar golg ﬁienbattaim cAditishy, 8hutSirgfdan %&Eﬁ\éﬁﬂs@ﬁﬁh@g hauht folBOLatBlysrigieoings
distri but| ons are determ ned by crystallization anal ysi s fra t| onat| on

( CRYST AR vagiagag cempvedtonthamperopith. rnd gpyinblack|copolyimgrs; atpeeiakly T Char
Val enci ved in 1,2,4 trichl orobenzene at
16Q0C (gk’ég@%‘?%gﬁ?ﬁ%@ (?ﬁla% St a%i%ﬂ(a#"zed at 95C for 45 mnutes. The

sanpling tenperatures range from95 to 300C at a cooling rate of 0.2C mn.
An i nfrar dd0élet echhe nivgntinsaddtdrpplmma]suna;-y tendiffoehtiated frool esniventional, random
concentrations. ti,ve sol ubl 0 centlr ation is dmaasured. s the
oyt Cay S M sesL TP A naas andblrk PRtk Hhutated VA ERIT i ca
deri vat ingofier hdHticH)! @Mkﬁ‘)hhl‘/&tdl’is@sf iahBnlc&rlc8Géific iR PaBmerFRfoMebhAfER! Ng
distribution of the polymer. [191] The CRYSTAP peak tenperature and area
ar e2} dein partieday pomhared ak randeinycopslymst of theispot uadmers anHanQRYST APMISHT t war e
(Version 200 Lb, PolynerChar, Val encia, Spain). The CRYSTAF peak finding
routine identifies a peak terrperature as a maxi mumin the dwWdT curve and
the area between the | argest positives nflections on either side of the
identified peak in the derivative curve. To cal cul ate the CRYSTAF curve,

the preferred processing paraneters are with a tenperature limt of 700C
and W th srmothl ng pararreters above the terrperature I|mt of 0.1, and beI ow
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the press at about 175C and then air-cooled to roomtenperature (250C).
3-10 ng of material is then cut into a 6 nmdianeter disk, accurately

wei ghed, wbao@dioigz7a |ight al um num pan (ca 50 ng), andrpChas2awiongesl shut .
The thermal behavior of the sanple is investigated with the follow ng
tenperature profile. The sanple is rapidly heated to 180C and hel d

i sot her ; 1 1 ¢ § h ) fast ory.
The. sar g B B ) et o
OC for Bsistancet assneafined bympdléng point bightie BMddpenstration €mperatge/higher highat i ng

te. Th | | d, heat ng. d. [1 The DSC
ol £ ngepesetire e ehaatR B Rk bkl RER stk b i
r espect 4di@nlifl by BERMiOASINNAI SRk, REIMRLE toIFhdan dogiigmer comrisingy. The

heat of fusion i's neasured as the area under the nmelting curve between
- 300C athe sate mongmers ard manegien sprigntathe imeatvomsapelimersdpye MSY¥od ( Excl udi ng

Sanpl 1-4 and A-C e ' '
conei st rpteBRRHEr Bhrishtith of ORI (oREIPERYS Jeh RO BATIL bRy ST
Labor at esisacdyhildkr fhr fRAoihnBicherBlodking fesisahcuasterdetupdos sehighanpar t ment s

are operated at 140 0C. Three Pol yner, Laboratorjes, 10- m cron xed- B

col unmscrystalligation (sqlidificaiop) tpmperatdrephighgrrecoypry, @arisHlaH at glgwatedinpl es are
pr epar § - tnd Bt ollichd ik er s of
sol venteﬁi' g%% agﬁgﬁiqg&%%éﬁ%%gnﬁg ISltoegltc %/Ilg%}geg?ﬁ%?gé;{%%%uene (BI(—)IT). éarrpl es are
pr ejar eaccbptamgi t ating lightly for 2 hours at 1600C. The injection vol unme
used is 100 mcroliters and the flowrate is 1.0 m/m nute. [195]

Calibrati f the GPC colum set is perf d with 2 1.narrow, nol ecul ar
wni ght i 31 fbut | DbF oSt RERRTRi alp X R e coGr VRGP o angi ng
f rom 58@kahéhifly 4RRiAEAC raditichBRIgd Thit 6, the BRkhidyd inteipolyes havé 4 Felatvelyeast a
decade of separation between I ndivi dual nol ecul ar wei ght The standards

are gur rgesditferenembaryrgmibe tallepiareak svmpesatpstinensyter wsing S?S’EAE ab@)WQf 3 ene
ot ocul Afelty B BREGERsBh, K3 S8R oy (b iertbofusiline Of | o

m 113 | i ¢@ficsmofhomes uadinohomeniel elau physive ibiphtls of pelgmeisasuch a0 8 ®l<a0 @1 a High
D e SRl oot SR SRR e >0
decr easygiil @G felRlEGUhAT v@ﬁi&hﬁta\f@l‘%ﬂa@@d&&o M FEdisieoiddpsi e, The
pol ystyrene standard peak mﬂ ecul ar i'ghts are converfed to polyethyl ene
mol ecul esmewinggrtis blesksyithinghé polymer bagkbopeatlnparticatar.dbstwebie in W1l i anms
a5 Dbt R b GRS
ar exper homopslymeisiocs B Creakvetitivofftepolyinysd Mayelss icompasda dicoibRries i on Set
[197] Conpression set 1s neasured according to ASTM B 395. The sanple is

pr epar etiubbergmgior blngk size o1 ppdyaien hiocks of & ffaangidensiy ef cagnonamer contgntymy  and

0. 25 hG i | I S 1 4. S: e di scs
are cut ?C(IIJ1 r#%%igul%gbgblgp %8{(;%18%%%?%2% a(?rqﬁi%lf élgénp algiéjledé&?fglpggg Ei/[\nébt h a hot
press uhgea litigud gdak ovdltgs Sainichindi coyssdllization tanpastureeprbiile tRatris subatantiSiC,

W th' cofRAbendar R Bk s e mogHlusBEaT Ty 06s) e g e Rbogeat e T
measyr e | i SMIRIBAY BindlBe MRde
S e R e e S s T

Fl exur athaBercatistingbibahis frolt rendmpe ohvbldak aerfol@oirs Saep labBDhvauesthygrass sson

nol ded ysi rig7 ASTMHB%S%& El XUI’{':H a&ﬁ 21 Bercent secant noduli are neasured
accor di H§tlo’- REFXFDesAdhan 5P oJoL o651 Ps measured according to ASTM D
5026- 01 or equival ent technique. Optical properties [200] Films of 0.4 nm
t hi ckness [@08] CONPA&ESIed théTHveRihdisichehlAn&eim e wsdiig Wbldedues to

#4095- 4PR1%0§]R) . The pellets are pl ae?g)dﬁget mﬂ&gglﬁtet r af% uor ogt hyl ene
sheet s, infbignesithadeargg odexel afPloskiness gthag pijie pwpud aficamopeineipnddengsh of 3 vPa

for m 6 f ] :m i - i e press
w0 LB b G el G ol o] Ut il R AEIRRS Sl Pl 12
are usednd sHutdippiagéit anwali uk eredinperatien sf the pobnayization, kadother y, and stress
relaxation. [20]1] Carity is neasured_using EYK Gar dner. ze‘-ﬁ%ard as

speci fi @alymerizgon yaripbles, Arspppysingsbegphief this 108 1§ cavGYY &t gher

d ossnmeter M crogl oss 45 as specified in ASTM D- 2457 [203] Internal haze is
measur ed usi ng BYK Gardner Haze-gard based on ASTM D 1003 Procedure A
Mneral oil is applied to the filmsw7face to renove surface scratches.
Mechani cal Properties - Tensile, Hysteresis, and Tear [204] Stress-strain
behavi or in uniaxial tension is nmeasured using ASTM D 1708 microtensile
speci nens. Sanples are stretched with an Instron at 500 %mn 1 at 2 10C
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300% strains using ASTM D 1708 m crotensile specinens with an Instron(tm
instrunment. The sanple is | oaded and unl oaded at 267 %mn" for 3 cycles at
21C. Cyclwo 2eoqpus2rent s at 300% and 80C are conduct ed uPCmIISa06/009405

envi ronnmental chanber. In the 80 C experinent, the sanple is allowed to
equilibrate for 45 mnutes at the test tenperature before testing. In the 2
1 C 309¢ ' 2L doC I ABMRE oplidf nFSeffs! e hE®Sshdtion ©0% strain
from tﬁge/?‘?%?bm%%‘%s%bﬁ?%#é fsor 8éor8ec§{e Pet céeﬁﬁsttér %@bver;gf or all

exper i nempearadrerecaverypadpectics of thettheulting pdlymat aadinpevey.clnepansiuday, bdze strai n
at which the |laad returned to the hase |ine. The percent jecovery is

def | ne dlegieaesp o AT (R BBy G et NPT BT DRI | oadi ng
and es s a@é}%fresﬂlfn%e? oMIREEs fftBe bOIGRer RIckARS. By dBtiRASIRKILIAG askiid A t he 1st
unl oadi ng cycle.[206] Stress relakation is neasured at 50 percent strain
and 537 @tdlyst caRbinetions hayingghadesinad chain (rangfeiringtabilive thigle tatespp sbutilingh an

environnental , c r .. The.gauge geonetr S 76 mm Xx.25 Q.4 mMmm After
equi | i bY F%leé{&% :gg %y%rer@g%ﬁpﬁ) ?tﬁert{f{egn%#ﬁvgi%rﬁﬁretﬁ%ﬁmt&%%ng%édfvﬁ sanpl e
was st r@ippRedt AceOiimlly,ditile ﬁ’ta@;ga%dﬂ’ﬂ@ ellmintib® &Sobsaised BCIBE @6y nRSization
function of time for_ 12 hours. e percent stress relaxation after 12 hours

was cal efiremdens) giokefin ¢rangnomey mixtusestaceardingde ssahedigients of theinyentioncpither e LO

is the o%4.St: I & t i} ' ;:_t&ﬁ

strain égg ?%Pﬁ@%aﬁéﬁﬁlgﬁ%M%glﬁgﬁgﬁﬂ%tsﬁe%p}f%ar %‘J%%gﬁ?%&e’rﬁ% gsegﬁfelg gg&ri ed
outloon sampbeg cldy brgckngensity of 0.88 g/cc or |ess using an Instron(tm
instrunment. The geonetry consists of a gauge section of 76 mMm x 13 nmx 0.4

mmwth a notch cut into the s |l e at half the specjnmen | epngth. The
canpl o 1 & [6Ter crechmerssyit gy o staibe St enien be Sy SEREEePariEh car
ener gy gofidhSdAvah BAbadintcie AURANYEERN. ThElaStbhRs SpitlcaiCal tealicifgtnee up to
strain at maxi num | oad. An average of at |east 3 'sSpeci nens are reported.

TMA [ 208]ativh @nandity MEpdiamiecthbt tarmaingtss svithParpmarphausblopkrpducas thee) i s

conducted on, 30mm.di anet.er. x 3. t hi.ck, ~conmpressi qn l. ded. di f or med
ot " BooEreEg e oI RRRER St ot Pk ety THRTRRARERTR PRURHL tiSne g
Thel 3 nsEHaun@uittlidg agenitSardl chiviysts haviguh ygriakd rRsponeendRgidsgenok otier 1 n the
test, a probe with 1.5 mmradius tip (P/N N519- 0416) is applied to the
sur f acechsin eraingtingpezents Spegiticplly. \f the catalystrwhich praduceshighly cyystadlinged at

50 mn ation di i function
o t el SEbE13 org SRGBBFE (PARR] ERM AR FHERE 18 TRORLED B B o i nto
t he sanmtﬂyst%;ﬂlﬁghﬁﬁlg]foiyn?mimg févbﬁémmt&ﬁllid&@lmé?egigg%)(ﬂ@l agﬁl]amugled on
conpressi on nol ded dj sks fornmed jn a hot press. a a a ssure
For s ni TSROV 81oat T Ok A P LIS TGO D B g |1 <
congct @@fsﬂaﬁfne%o% Ca&%%n i&ﬁmlpfr)ﬂefeqerﬁfalw?epﬁm@qn@{eﬁhiﬂ ortiBd SRS Nt S)

equi pped"w t h dual l'ever Tixtures for torsion testing. [210] A 1.5mm
pl aque pelypessNetbmnaredin reswltiag teamimtedigravprsirpsialligesbiup rpen reingaemitke | s

cl anped, at, bot nds -bet ween.fi xt ures. separat ed . £ paration
AL anaiehy Bl Bordfl B kT S R Lol Voo S ETELE ( Soc
per st epdlymbt femation. eTREhAalK Eotni] fodyrBérdn tHeasotelmotBer highlyRagdillige at an
angul ar frequency of 10 rad/s,the strain anplitude_being maintai ned between

0.1 perBeimehsrEnenhepewrdingly, both gpds ofithe respliing sruitiblock copelymer #t and t hat
th i s the | i inme. [211] An initial static f
of e%-%ﬁgﬁéé%eq_%{yuyg}?@%@%gf&pln% e I near regine [ ] nintlta Stall C orce

I's maln o-tension node) to prevent slack in the sanple
when thermal expansion occurs. As a consequence, the grip separation DL
i ncreases [Ma@jh t h&he¢ propgleat uradefipmtdrpaduinarsi usedbothe embedineitsiafgheor sof t eni ng

i nt f th | | e.  The t t .at h i t
Bhen t nEVEaIPe Kb e ol R of Shpnisal BBt leahate oo Gop Bt ¢ <
i ndex, i i i it 190C/ 2.
Lokn. RRpimel o FAMMAREA Gf ¥, SC0G ol e/t Bm b 0RO 100
Condi ti ﬁﬂerﬁwglemnlégfurﬁﬁ%ﬁr%m—e@gUﬂéﬁ&@éndvcﬁmgméﬁ@nej siible! ution

fractionation (ATREF) analysis is conducted according to the nethod
des®l i benkahnmatelSPorpid@ficrd 8defainidr Wilycherizing wilyprepyléndinclukadbeeaoiple,D. C. ;

Peat, 1.R : Determnation of Branching Distributigns in Polyethylene and
Et hyi enE SR Ry mmer%e?nJuygéf %@ﬁ&%ué@ﬁ@f{ww@&w&r e
| ne F;ggg&kﬁﬁbamﬁ&t &6 € BREmPRS 8F Such TofdBbheRNAINEE &, orlOLCS URRFinkis@h 40 be

i's dissolved in trichlorobenzene and all owed to crystallize in a
colum containing an inert support (stainless steel shot) by slowy

reduci ng the tenperature to 200C at ascooling rate of 0.1C mn. The col um
is equi pped with an infrared detector. An ATREF chromatogram curve is then
generated by eluting the crystallized polynmer sanple fromthe colum by
slowy increasing the tenperature of the eluting solvent (trichlorobenzene)

o ~N 2 A PN N o, Y a — o~ . A PN PN RIR A~ A _ _ 1



[ 214] The sanples are prepared by addi ng approximately 3g of a 50/50

m xture of tetrachl oroethane-d 2/orthodi chl orobenzene to 0.4 g sanple in a
10 mm NVRvoub@/10T92¢ sanpl es are di ssol ved and honogeni zedThs20veave4ng t he
tube and its contents to 150C. The data are collected using a JECL

ECLI PSE(tnm) 400 MHz spectroneter or a Varian Unity PLUS(tnm) 400 MHz

spectr 0 ngl} 5 r N qUu f MHz. The
ot o B, e e e LT bl s
repet i toatenegbagene] d-dacdnesarel the Hikeruh-Bsiispa ahd i excienie see éspecigjliapefermti ve

anal ysi mul.tiple data files are ed t ther, The spectral width is

25, 000 (39139\?‘%1’?‘1‘% rﬁ?‘%ﬂmﬁiﬁﬂchd@ S@’ir?}?’agﬁg'z‘?i a@‘%ﬁ:ﬁﬂﬁ%}%@ ?Wﬁq%@S’s anpl es are

anal yz i ; . 0 i oration
R e e T e R T

Mac rionotyclobiereneRol yyreloo®en)t i onat i on by TREF [ 215] Lafge-scal e TREF
fractionation is carried by dissolving 15-20 g of polyner in 2 liters of

1,2, 4-tri rob ne (T skiering for ' e pol ymer
sol ution i(iﬂlﬁor c%pi YEGAB%}&Y ?li’%’ﬁnﬁﬁg?lyﬁ}efmr%8gge%%%?@oé}§gﬁgh%ﬁaby 4 foot
(7.6 crippsplin®Bikfif HBBImeePMEalsp de kedd. WiehindasiBed Bereiti refer i X faafiily36F 40 nesh
(600-425 mm) spherical, technical quality glass beads (avail able from

Pot t er sunsaiaie hﬁé@?c@@@bﬁs%ﬁ(’@mmgﬁ i rast ong carbpgcppibogiuBle dopfless

st eel , = (O i t, .\ j ; ets, Inc.
63 | ndu@? I?el%gfn Qllt\ﬁg,gél?\ﬂirog h@#g%la&mghﬁ Jlﬁ%}?ﬁ%%f%%%’&f ll‘?%g{ b?g{niijé?n@ (?sa[h% mrersed in
a tier nvenptionoRtefahblgdsuithblejokafinstare Gpor €CH ) adiphytid and B8Gic coingponodumm i s
first cooled ballistically to 125 C, then slow cooled to 20 C at 0.04 C per
M nut e eandpiniaEitydic vopriutabom, as prellgl cydy qosnnonnds gudeas cAeloABSe: 65 m /i n
while t t : iS, | . ' |

Appr oxi %&tl Oﬁ%g%%%wﬁf Opf)%tra Pii%gié’f gﬁg ?1 g%q%h}aegl'? ’llﬁ ‘erg %‘ﬁﬁ ﬁ’g{ B(E@el g‘lé'i&e?ttf’v‘g&%ﬁ“ec ol um
are col hipetitackdiin tie Lnd6 podithen whtkadlle2D hiydaedartoy o€ oydlagidescarblh gromps.y Also i s
concentrated. in each fraction_using rotary eyaporator untpl oyt .50 to
100 n @F{u@ﬁ%arﬁdnwrgﬁs Qg PSS aTRFhas MhHErCE eﬁegﬁﬂ?%fnémﬂb%ﬁﬁg‘@e%} e

al | pyed 4o sland overni ght before adding excess nmethanol, filtering, and
rinsing (approx. 300-500 mi of methanol including the final rinse). The

filtration step is performed on a 3 position vacuum assisted filtering
station udit] 5. OEmamples 9f defimfrionomerstinglidam dutarametlimited torprppidene, (avai | abl e

from Gsnopi.cs Inc,. Cat# Z50WP04750) ., Jhe filtrated f iI{0nS Lied
over ni gﬁ?glftxl%ﬁe’\r}é@ﬁfﬁﬁ’gipgﬂ <RP: TeBeRGRS nkeR r}egL'é)a%g?iqé%gngﬁéﬂ 19 € a%’ %Bgllénce
bef ore fHeodechiny, 11tepddebehe, MhkkadStdrRNlobtaleckRe, IMEiLbseht,rFemgthlyl-(Mhjenks3-measur ed
by using a capillary rheoneter fitted w 2.1 mndianmeter, 20:1 die with

t h ]
an ent r BEwl-Arigniengf4-gsint T%@Faﬁ:&ﬁifﬂ‘@fﬁ%@§¢Pt%% Arvigdenclohskens ng t he

. . . 1
k) m PRt bodTh e ool ek rlinerd, EThuRbiche SHERARRS S The
sanpl e dieydopemtadierieaxydddcyenepCé-46 elieno$, includihg bat natdimitedgo I Selattatier) 0,3rm
bel ow the dj.e with an_accel erati.on of.2.4 mmsec?2. The reguited tensile
force i Eerft%ch_?)t}edéé%%‘a‘al??%ﬁ; f‘?ﬁﬁd’cﬁ:ﬁ’tlh%'o tﬁﬁ’@%;%ﬁ%@ <f Ot%%é (‘§14|' folls. The
Maxi MUMy{ERS Iah8 s Abtadbh ekl H&Hrbflﬂbé%tﬁﬁﬁfhg ISy Tokdipthoatialtg ni® bk

strength. In the case of polyner” nelt exhibiting draw esonance, the tensile
f orce bufedrie empediorist ofdhe ventione pranterd éssugsssuch kemonemerdvailehilineash. The

melt_strength. i ecorded in centiNewtons ("cN'). t al ysit 8l..The term
Tove i B e apyy, LS P refNG BIRAECT rchpb fomaB B8 ppfAh pEY®, o
term " r pesbnicaipRbbleRatic 45the hfoldcdlan wedhip Of Belhehodler Blcotes@oo high. t he term
"m xed al kanes" refers to a commercially obtained mxture OC6-9 aliphatic

hydr ocar bons_avai |l abl e under . the trade, desi gnation | s?par ry, from
Exxonhobi | [1&}eni cdhe e@lﬂﬁ@ﬁgaﬂqnmr@%seé\ﬁémrlb@géewme &fe léu%fa%ﬁ@#d her ei n
does no al ol j C ] .ryctural
repres ehfogt(a Pté(%{ (?h%ﬁﬁ ﬁ%@%@%ﬁ%ﬁ@%ﬁ%&@gh%ﬁé %??Eﬁn(g{ngﬁ&gglrrsmqﬁé%fs@ and t he
pr epar atiyesme pd-nethyl styraenp-ng:tiep porémptibeylsgrenes and thedikeuln particalady y ni t r ogen
at phere using dry box tectlni queds. Al'l salvents (ﬁ%gg were HPLC grade and
wer &0 dr PR LeQRRISNE RAPYIEBe 41d SORks §28 ReRICRASed BT OBAPH P e IinE o x ane,
atriis U llgmﬁli_[h iRY leayre ' 19 GsHagRssl al 1y from
Akzo- mg%{%o%ggwgb : héeﬂsggglggﬁlgggeon of %%%?g?%é(@glzj@ I's coénfgidct ed as

f ol | ows optinaly epapesinga F-2q diene, having improved properties can be prepared.

1- net hyl et hyl X2- hvdr oxy- 3, 5-di (t but vDphenvQOret hyl i m ne [ 220]
3,5-Di-t-butylsalicyl al dehyde (3.00 @9 is added to 10 niL of isopropyl am ne.
The solution rapidly turns bright yellow After stirring at anbient
tenmperature for 3 hours, volatiles are renoved under vacuumto yield a
bright yellow, crystalline solid (97 percent yield). b) Preparation of




a) Preparation of (1-(2-nethylcyclohexyl)ethyl)(2-oxoyl-3

, 5-di (t but vDphenvD m ne [222] 2-Met hyl cycl ohexyl am ne (8.44 nlL, 64.0 mmol)
i s di ssolwedoeenonethanol (90 nL), and di-t-butyl salical e#emy$eoocb0n409 g,

42. 67 mmol ) is added. The reaction mxture is stirred for three hours and
then cooled to -250C for 12 hrs. The resulting yellow solid precipitate is
col I ect ed f| | t t dand

t hendri ed[un er rge presjlé%é‘!%g%% yi eﬁlgﬁl és%ﬁ%a{g%lm %?Haéﬁéém%l\?v solid.
1H NWVR éhmircamyckd ]eydrocmrlbdn dibee hwmgﬁdn@rtodﬁccarb@s atonmd. ¥xemples bf sitabler s.  b)
Preparati on of bis- ex

Y et hy p EoRUyHEasalenep IRy 19t T ey s fhainreicliadispes. Fais A

sol uti 0P4@1Exa(d1é‘ne%?'6%¥4@l¥én@}’ L, V%ﬁ‘a&iéln):elt b‘-)dleée(d?en@xl%ihch%dEhﬂh%%l'ffc%énes

phenyl)lnlne nmol m. toluene is slowy added to a

sol Ut i onichas Zmeihﬂﬁhf}—hexashez& 37- mmemyhhﬁchtadmn@owfﬂ_mpﬂwhéﬂe)ctadirﬁe&eraééuI ting
dark yell ow.sol uti sti.rre qutlon |s diluted
Fur ¢ her PR thopy el gt Hi e B e e 4o BE kS Fuctish o

0. 007831, Mcyt1dgdltadianent AlselohdxAlidheX 1 Brs cRbctaBichy hust Sc&é&o&&de%hdﬁylhé androni um
salts of tetrakls(gentafluor;yhenyl)borate (here-in-after arneeni um

bor at e) mulsi-epsalicychs fusedand bridgse ring|disngs.cheh as teirphydegindeacn®etd} meen(t m

M2HT, |
e o soBuB Ree R AgagBRREte wkiigle fé?éfﬁ%?c%?%ﬁégﬁf%]ﬂkgﬁﬁ%ﬁa“t e
gl kl%dt di 65?1&}14@&?1'% dymﬁaklylhglﬂfelnorbomenes suc}éI as 5-methy1ene 2|-nc(;rbomene (MNB(:} 5-

i s(tris(pentafluorophe a ne undec zol i de, prepare
accor di PF@IF;?IB’ gi@r'eorgg% ')//‘EOPT‘E%’ 10g1pc- iﬁ I(APW@"W&EWQ Z%H‘EBQWG’E‘? )l i ng
agent s §@?%19]¥ h?é}&l ?H@rbghﬁh@ﬁ-%hf’ﬁa ﬁ%meﬁ@‘l and &kﬂdm&ﬁéﬂ@ OF EH%Cdlééé‘z)

di (n- hexy triethylalumnurn (T A4), trioctyl alum num
( SA5) , typicellh y$e@ab Ipic apme(@IQMS the paltthpulaﬂu mrefmdadls(lm aned Hyhiekadiens/(HD),

nocty! ot B RGReR TR TR G g 2 ixBmae (V) SRk Rnd 555)
bi S(51- 0fdrBE@ENd ININ mtﬁh%%@l?@ﬂﬂaﬂﬁﬁé @CPD) kI%E)éE}%CILHM?r A rred dienes are 5-

bi s(di (n-pentyl )am de) n-octyl al um num bi di -t but yl phenoxi de)
(SA12), ethyl@temyﬂamh@rmm @I\(@twum-hm@ﬁrmnwpam de) (SAI 3), ethylal um num
bi s(t-butyl di methyl siloxide) (SA14), ethylal um num

di (bis(tri hyl s Y, .
bis(2, 3, 6,“;%& ben?ggF%‘%%%Héﬁ%dg)ggﬁe%%&?gi%&I@]a%:((:){dy Yjvht‘lhnum
bi s( 2, 3eibadigiehisnf thel iaventipn larhe ptt@mexdmintiepol {Batks Of propybaieyd élh anCplng o-
bi S(dl met hyl (t-butyl)sil oxi de(SA18) et hyl zinc (2, 6-di phen | phenoxi_de)
(SA19) olgfin, esperjalbi gibylere. pod eRia) yemomoresiaw@%omera ogplefias

l e § Paly n Condi tions
[2%]3 r@rsr%ﬁﬂzlhtl or?? néérijlé%?})h-rgg{m te Bﬁér}tﬁglagé%@s ot 1%B¢1E03%1h&par al | el
pol yner CH@%CHR*[ what ®* it BPREarcordirdrehédalkylogroGy of/fromdctori@lcadioastorthaic. and
oper at edsubst ant i al accordi USP' s 248, 540, 030 917, 6,362, 309,
6, 306, eld‘}§am%1ﬁ%10{33‘%t %ly@s%‘e T nﬁ%éﬁiuéérﬁd}%ﬁwﬁeg iq. Petry %‘Fels‘ala}’r‘i%‘ﬁ’&‘? éd at 1300C
and 200pRghe (1Jpeﬁtel}{6’a1)-h&eh@ éﬁﬁﬁﬁly@ﬁepeﬁféngedﬁﬁﬂdodﬂéien%ﬂaxﬁcﬁgﬂ m}g@f&m of
cocatal yst 1 based on total catalyst used (1.1 equivalents en MMAO i s
pr esent pleﬁmssmomﬂsmbfTlprqbtynr—lﬁnezlaetSﬁd)p@lymea ar@ genecalborefamed tp &y tikelartlas giPessur e

r nt ai ned. i vidual reactor, c rra
ot or ot P DMLEEn Se kot bt HrefFRE SOt Sl fuBofitmint SXen
react or pgk EPDM %%g) glmerEﬁﬁ:lhcﬁQbhj igéteﬂ oG -adiigatad) stral s bianchent r ol | ed
with stirring provi ﬁ i ndi vidual stirring paddl es. The nmononer gas and

quench gain-apxclist ormdicyslieediens; copetningigomppHozicerbong Brsifarradl dientes by

autorrat valVv, r [ d react or

o O R R §  BAGSEAS Sty AP SRR SR

add| t i oBydlsheXhdietk, ahk artasyiRiehar2aiortfoinédtle) A pirtivhlae preferpdtdieie is6nonomer (1
cocatalyst 1 or cocatalyst 1/ MVAO m xture, shuttling agent, and

cat%@ y s ethghd f‘é‘ﬁtzan‘g@f’mﬁ?‘?cture When a mxture of cocatalyst 1 and MVAO or a

m xture of two catalysts is used, the reagents are prem xed in a small vial

| medi at elglﬂr' Or ReOnRdteldigR &ﬁtaﬁrﬁﬁ P&?ﬁfe&%@nﬁﬁ?ﬂté‘nﬁﬁ@%@@&eﬁ@  oPBlobked 10

an experi t he above order of d% on i s otherw se mai nt ai ned

Pol yer caginmggreater ardesderctuadtifiesrofdippdiond (redledipg foi) mid otadefin @maliding

predet ermi ned et hyl ene consunptions are reached. After quenching with CO

the reactors are cooled and the glass tubes are unl oaded. The tubes are

transferred to a centrifuge/ vacuum dr3ging unit, and dried for 12 hours at

60 C. The tubes containing dried polymer are wei ghed and the difference

between this weight and the tare weight gives the net yield of polyner.

Results are contained in Table 1. In Table 1 and el sewhere in the

rF S~



Ex. (mmol) (mmol) (mmol) (mmol) agent (mmol) Yield (g) M MM Mh hexyl sl A*
0.06 - 0.066 0.3 - 0.1363 300502 3.32 B* - 0.1 0.110 0.5 - 0.1581 36957
1.22 2.5 v 20060019271 0.176 0.8 - 0.2038 45526 5.302 5. 5PtTAISA@60040D. 192 -
DEZ (8.0) 0.1974 28715 1.19 4.8 2 0.06 0.1 0.192 - DEZ (80.0) 0.1468 2161
1.12 14.4 3 0.06 0.1 0.192 - TEA (8.0) 0.208 22675 1.71 4.6 4 0.06 0.1
0.192 - : : I QcHuB per
1000 Car%@ﬁtﬁ@%&ﬁ%@gﬁ?éﬁ?égﬁﬁd}a %ﬁg Iﬁa%?ﬁegﬁ%égt‘ﬁgaﬁl i %g%f‘slu?) Httje seen
t he pol potpmsr mpdueedrmmbehaugpﬂledtdme andmmﬁﬁmmohwersarermb&mm y narrow

polydls ersit and |.ar. ck c r c

tetrane co@Pr%ea#%%()nett ?‘i}%‘éﬁr@ ¥B]§’f %h f§ g‘?ﬁ#on% He shuttling
agent . {h’r’é%boﬁ%é B@l&nﬁ?‘%ﬁé}ﬁa{ré idofé BEicHANR utifyed sﬁBéeYlﬁ&{tE/ 6 crbadlig 1 are
determ ned by referénce to figures. More specifically DSC and ATREF

resul t sdeisisyof the pobyinheswambe b@tm tpntriledDSeck gnoe@mk@ble ehstopsryandrtheputedanpl e

1 shows_a 115 7C neltin n w th eat S| J/g The
cor r os oS e A i 5 13b g A0yt M dERle Seo A octler St 2

ar ea ofre'égv& percent. The difference between the DSC Tm and the Tcrystaf is
81. 2C. [232] The DSC curve for the polyner of exanple 2 shows a peak with a
109. 7C nelting point (Tm, with a heat of fusion of 21404“6 ?

cor r espondihy” CRYksemesRRadingeigLhe Wé(e%tawq ipterpobunges radg gVt Ewg ClaH‘ Biheak
area of f gl af is
3. 5c. . {BSEprapi lcing (1anfics TopRO RO IAEE i o PGS RS ™ 1 3
120107C fremt 95nGtp@dht Thd elpstamttic polymats debirdhiy have opropglend caftent of rem 20

CRYSTAF k gt .66. .1 th k
ren’ o Pt Pdocn e Coprat of rpBitoh el biiresdl al A8 CdeatRonusid St st Pily a
i's 54.68p H&%&ﬁ] bakB& oftife thAIW@ %fth@ ol%ﬁeynFﬁrtliH} Tp@éf@ﬂéf@l‘yeth@ nsil@vgock peak

with a 104.5C nelting point aheat of fusion’ of 170.7 J/.g.. The
cor r es polastomgriCRYISTAF hﬁYﬁ‘@@T@m@m qon‘@nt eff ﬁr@gﬁomaﬂ peicergoa diepg eontent®ak ar ea

of 18.2 The |fferenc t is 74.5
0C. [zsgﬁmﬁgt‘bgbp%fu?‘g ﬁ‘ggr évﬁl\%teo ?&% {(m)& k &Eedg%{ %I%B%falrrel ting
poi ¥ ( Welghtof the poly@dr. Bfeférlﬁi pvlyrﬁérs&ﬁ: ngH hgxlec"ﬁlwv@ﬁg’htpslgﬁmzh haviRRXSTAF
curve shows thetall est peak at peak area of deaéﬂ rcent. Both
of t hes®eight avsageraoleeHay \gﬁlehft(l\m ﬁma 1r0é£q0r¥0 ettt 2200,00Q, prgfegeiiy rppﬂ The

curve. fop QR TER B DD ERen RENHF B0 gt pl iR et th o

heat of 3f5umom1pmferé1337 1e8s thag.3.0Taed e Moamsp oisdosity (MIYG’HAD? 1230 )efrah dvie 266

tal |l est peak 2.4C wi eak areg of 8 Bot h, of,.t hese

val ues ar¥uceg %ria %CWP{YFP%S zbvglarprppyit:nq %‘mfﬁ“z;ﬁ% t@r?élptei}cemrﬁéhmeffer ence
bet wenc&ﬁ@m%m@ rcteﬁteaJcpaxyéIo@é‘ﬁdc%nf’eﬁt A6m 102386 pEhenDSC curve for
Conpar at i ve Exanpl e shows a 125.3C melting point (Tnm) with a heat of
fusion of 143.0 J/ The correspondi ng CRYSTAF curve shows the tall est peak
at 81.8 CMi8h a Péakrepylencisrolgin mntepplyeers ¢ bgdimctiona ligef hencaspgrating | i ne

k at th th
P asencal Byt gh AldBonaRRLR b9 AR Sudle, FABBAAY RulcBpEORRIBL DY W (0 the
differ emdegfomez:&nplbgtﬁg;&:l&ﬁﬁéloﬁmdamkaedr %bm{emﬂ d1-§u11ﬂc$wﬁﬂ cafboayiié aadﬁ I19, t
Co rat Ex es * i.hyou i on, Po S
Al/rrlgg 36%\@n[°2§gp}1n@6?fﬁieﬁ@&]? é’(‘fi @l‘t’ﬁ‘ﬁﬁg Vﬁé ’fyilﬁtaf'@r?gﬁaﬁll édaeéasrai| tp g@r tyl n a
Conpalt te &eaélg%eﬁ&n@umﬁ{ﬁﬁaa ARt® na§ Bl PR WialoRoRfledent 6518840 Stirrer.

Pur m xe es solvent (lsopar(tm” E availabl’e from ExxonMbbi |
Chenmi c a hntéipnbfamy )or itnhy be nepadymizzd wilispropyleng and>h kgiohaladiljtiopaloct ene, and

hydrogen (where used) are s lied to a 3.8 reactor equ

jacket f ’P‘Eﬂ‘ffetf’i?ﬁ?% gn Eﬁﬂ?&gﬁ%ﬂ IORYIFRE: &?@PCQ%’@ %rg)ﬁtf‘eg gﬂé\ﬁ%nc?ﬂl\% nt
feed tootﬂeecérﬁa%rﬂér(g)smwr%@afhﬂ% AuridB&S Bhoups 6ﬁtatprowelﬂgnene/are/aésbabécp speed
di aphragm punp controls the solvent flow rate an Er essure to the reactor.

At the dirshmplpsindf.St Paserss Mos. 4h7€s2i 309, 4:928.888.iand w4l othg disglogeres plish f 1 ows

for,the catal st and coc I ectio n itator.
Thedd "t (0% Pl sRRe TR RGn By robREH Plltt PRESO B IRRE SRRl | 8y
Contr0|jﬁﬁﬂﬂﬁﬁigﬁuﬂlgnkmﬁcﬁﬁmﬂﬁkbadjUStnEnt of needl e val ves. The renai ni ng
solvent is conbined with 1-octene, ethylene, and hydrogen (where used) and
fed to the reactor. A mass flow controller is used to deliver hydrogen to
the reactor as needed. The tenperature of the sol vent/nononer solution is
controlled by use of a heat exchanger before entering the reactor. This
streamenters the bottom of the reactir. The catal yst conponent sol utions
are nmetered using punps and mass flow neters and are conbi ned w t ht he
catal yst flush solvent and introduced into the bottom of the reactor. The
reactor |s run I|qU|d fuII at 500 p5|g (3. 45 NPa) mnth V|gorous stlrrlng

o o o o, " o v Y " . .




Pol ynmeri zation is stopped by the addition of a small amount of water into
the exit line along with any stabilizers or other additives and passing the
m xt ure twocoghio®2st ati ¢ m xer. The product stream i s t rem/Use@icmo4by

passi ng through a heat exchanger before devolatilization. The pol yner
product is recovered by extrusion using a devolatilizing extruder and water
cool ed pel i zer fﬁg 2.

Sel ect ed t[)illgg/mar %?i%@??ggﬁgr@dg?g%%%ﬁ ietnggﬁﬂggg&{% ggﬁdelgﬂdlérrﬂggye%és%l%ggt ails
for pr epay.dihednnafonelxgom canytypiohNyrbe sre@ait irGacoptlyrGatty B2 fubstomiizedCoc at Cocat

Poly C8H.i 6 ,Sol Fl o

Rat o5 d&tfll;p e aamoyg) ot IR Abo0E LA B DR e g 4t oSl b ppm
kgl hr hdp @b rand®ndie gfeffeerIV at ﬂzaﬁ%bét% 77W&ght9&rc3&9 ’Iifé%‘uﬁ’ctf%nﬂ-l‘lgroup 0.19

0. 32 82 17 536 1.81 88.8 11 - -109 0 19 1743

0. 40 48ﬁ11htypmal$9b©pmer3 ing 6018>lmer1typeﬁmstt0®1rzqd mt@'poian@onearmmnﬁ legs 11 -

1.55 88,5 10. 5 - Q 14.30.8,0 . . 89.6 11.1
118. 3 64n é‘?‘g‘@ .tl?erﬁ?’%eprﬁfef%’lﬁ.lisia’%.“%gg’é?g ‘qe%%lg‘ p%g".eé&%ﬁ‘.}?%i}eiz. 7 7 21.70
0. 07 30p:@feRatdPleBs fidn @bAS 26.vidlgif barcbnB0 89.2 10.6 244.1 8 36.90 0.06 0. 10
0.12 1778 1.62 90.0 10.8 261.1 9 78.43 0.04 4596 1.63 90.2 10.8 267.9 10

0.00 123 71.1.9 12 30.3 0. 24 0.34 0.19 1743 0.08 415 1.67 90.31 11.1 131.1
11 12 fEManufacter 5 1743 0.10 249 1.68 89.56 11.1 100.6 12 121
71.1 0. 15 0 07 0.09 1743 0.07 396 1.70 90.02 11.3 137.0 13 122 71.1 0.12
0.06 0.05) iiof 0. P Srefrbd 8%e §19th§‘ﬂnv%ﬁm2e ﬁl@&s 9s fh %nihﬁ@n Bf‘-faian@ 05 0.29

0.10 174370.10 395 1.41 89.42 9. 115 2.45 71.1 0.14 0.17 0.14 1743
0. 0 28&spécidity 8on-®8vean falrids falsncsdom frqmtha:)ﬁlle@s ba@éne@n @cwnﬂm@a@ 07 485

1.78 90.11.11.2 159.7 1 0.. 0140081743 1.7 8110
55 6 16 GIGY st Rpbartgs B3kpk e yibls Tohady Bkt dppledidnsg Ta 9o 3,
122 71. ﬁavgggsdam?gabm@s 0.08 367 1.16 90.74 8.4 106.0 Corrpar ative exanpl e,
not an exanpl e the invention standard cnB/ mn

pST- (2, 6- d I-nethyl eth phenyl ) am do) (2-.i sopro phenyl ) (a- napht hal en- 2-d
iyl (6- pyr| H-2- ¥ gng ﬁ’e%{"ﬁélﬁ@ﬁi/fhﬁ’ff’l’%%‘? eﬁ%/‘t‘nd fp%/”c may%e eXPresseB

bi's- (1 - At sprininfld Faoh o AERY bl i no)

zi rconi um gsﬁeaﬁgzlgexﬁém ar dﬁ?xﬁéﬁ#e}#%&?ﬁg p %t?mar apro%uctlla)io rate 10

per tent ingtitidnethe prefasred piopartien whehctroobteintd ereeasdgllokg pol yner/ g M where g M
= gHf +gZr FI BERS MADE FROM COPOLYMERS OF PROPYLENE /a- OLEFINS FI ELD OF THE

copol yer $1881a. e S ARG ToRp L D6 s o b S AR o e
fibers. dRAGKERADYY febferbbly ledMEMT 96\ niotd plofeebls 1éxk ehdny3BI0sRbktypreferbdy f i ed

according to their dianmeter. Monofilanment fibers are generally defined as
havi ng &Am; 19§ito #@%aAndfarber di aneter greater than about 15 denier, usually
greater than about 30 denier per filanment. Fine denier fibers general |y
refer to f rs h ag r nt
Mcro denl[%?‘ﬁfl be?éﬁsgrge@o é%%\%@ (I%)(/) téﬂrfggl ???ﬂgvrﬂyﬁaw 2y, lgfsth%lttgmoo

m c2®nsmore phefenatlpiess Hiah&08, mastpadfwabllyeframaﬁ@tdﬂé)dand/ot he process by which
they are made, such as nonofilanment, continuous wound fine filanent, staple

or short Gk Doty Ut bendy) ABfTELLBbou, ALbBER LSk EIRS ST N

ar e useggefdribly Ws thah®GO0BMBFeAsEfeF 11 by thh@d0® msbt hrireblgftdnt 5@ 3G0ich as
sport apparel and furniture uphol stery. Elasticity is a performance

attribuged/orand it is one neasure of the ability of a fabric to conformto
the body of a wearer or to the frane of an item Preferably, the fabric
Wl maint@hgdy its e e

etracti oni2sh bodu hea g, (L jsor bR e BEPLES T pre D P R,
expes i enmedpﬂfarQMQﬁtohmmwﬁOngmﬁmd drying of the fabric). [4] Fibers are
typically characterized as elastic if they have a high percent elastic

recover t is.alo erce er,npanent set) aft.er applicat.i a

b aormer 38 | pamapen RELET B BRRRER s na e Bl A T5-188

conbi naljneRithe shE©Rink 7 r'rsp%r AeththeF ﬂhﬁﬁ&&ﬂtﬁiﬁed (Hré)ug'h tagﬂe PRRSSTS0RKIBREIBA! set,
(ii1) a low stress or at strain, and (iii) | ow percént stress or Ioad

r el axat bepcles, MB): mfemblrydlgss tham 3@, ineorapraferablygn d‘reeranmfeﬁbpeﬁ-zb(wtaé%aaV| ng
the foll Om{a?rgfe?e}b?f eﬁ% f)b?t)%’ %4/ow stress or load requirenment to stretch

t he mat 8% gklng of the stress or unl oadi ng once the
material is stretched, and (iii) conplete or high recovery to origina
di nensi ons after the stretching, bi asi2ng or straining is discontinued. [ 1
Spandex is a segnented pol yurethane elastic material knownJ x exhibit
jiearly ideal elastic properties. However, spandex is cost prohibitive for
many appllcatlons Also spandex exhlblts ~poor. enV|ronnentaI re5|stance to

Y
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chl orine, causes spandex to pose distinct disadvantages in apparel
applications, such as swimwar and in white garnents that are desirably

| aunder edwonoadwigresence of chlorine bleach. [6] A variperyusedochofaes s and
fabrics have been made from thernopl astics, such as pol ypropyl ene, highly
branched | ow density pol yethyl ene (LDPE) made typically in a high pressure
polyrrerlz n pr f I e (e.g.,
| i near ﬁ ZJan tlilgi%o ?tkﬁ'"(?@rgg@%ntgﬁfeeﬁggﬁﬁ%&%l %g?g?%%%b%egﬁh&%?gﬁ ds of
pol ypr apyteqnefembdr inithe angé ef avoumt SraboutA5)0;lmndioched pol yet hyl ene, bl ends of

| i near heter ogeneousl y branched pol yet hyl ene and et hyl ene/ vinyl al cohol

copol yner In spite of , ces

cont i nui nzl ed f ?“’66?‘?8‘?%(1/ )R?%@dgd e&flgg’t g%@ feé%m%?egé §ldab t% OZOﬁd
yi el di ngofeQrBREHIyRMBERIRGe oPawuesatbbmswqﬁbst pﬁ%@bm@mmﬂmr el atively
hi gh elastic recovery and coul d be made at a relativel y hi gh throughput

Moreover, it would be desirable to formfibers which do n uire

cuntder somél %?r]oces]%ftrﬂ@n@ttéﬁd%?dﬂO(M’leﬂenfip’é\ﬁ eelesofb): R‘E‘%}cﬁt‘a@f}’t lﬁfﬂ an 49 cs
Wh' ch ay, reriﬁgfe} E}k% tthHMlgg‘ lg:u}tﬁﬂlgoﬁﬂ MENTL SR Leﬁraﬂ_lp‘?n ﬁ{eq dpgiies. needs
are met y varl ous aspec the G Rvent on. Fn one aspect e I nvention
r el at es23%; andforber obt ai nable fromor conprising a propyl ene/ a-olefin
interpolyner wherein the propyl ene/a-olefin interpolymer is characterized

by one or e of _.the follow n avi a rom
about 1.7 [i%rlabou]ta’o‘?s‘{e emﬁ?ﬂ“&%&?%ﬁ@%lﬁﬁ dﬁl’rﬁdtréf‘%)abgﬁp tﬁ%m&g‘%dﬂéael\g;ou | si us,
and_a denghdur 105!, mbé’t‘pﬁh@xﬁﬁ?%@h%-@@”ﬂéﬁbﬁf pertith @ Sprofetfeg and RBvd @ity ¥l ues
of Tmand d correspond t he rel ati onship: Tm > -2002.9 + 4538.5 d) -
24210 2(al) febrios pithp u(v@)lucram\andagreaiemnmwd,cfm exoowle, by 7 falyicmads fremdgibegnd i s
characteriz of fu / , in
degr eesa%gfﬁ?%&g%mvﬁ%do naaél ‘}%‘21 edn]:f)aér d’t’eu%}ﬂ ga?&g?gg%e (L \A%gﬁn %)hééf&tag | est
bSC |oeatsboattwloE}ﬁh@2 dndl hesdd L6 FbeFs ehlg dimheasesfubotie2 NR8pmi. cal val ues of DT
and DH have the foll ow ng reI ationships: DT > -0.1299(DH) + 62.81 for DH
greater than zero_and 30 J/ 480C f or eater than 130 J/g
[11] whdi¥tn t hEo 16; %C%H%?%?Oﬁhhéﬁ’eﬁtéqrh&‘edtrg{egﬁ PrapeieScent of
t he cunyatl.ve pol ymer, and if less than 5 percent of the polyner has an
i dentifiabl e CRYSTAF peak, then the CRYSTAF tenperature is 300C, or [12]

(c) having an el astic recovery, in percent at 300 percent strain and 1
cycl® nmeadli3¥d vmPtmmngmrspt@é)s@@%mrdm,ﬁpwiﬁ%ﬂvlﬁ)}t@r@ prablydetsyhan 25,.and has

a densit /cubl eter | val ues of Re
and o sipreRorr Y EE skl g AR DGR 20, UL SeRalls SUTERALR, 2
substantially free of a cross- Ilnked phase Re >1481-1629(d); or [13] (d)
havi ng a nol Pemtaaentse(6) G0%endrtet3ical, Gtcgdedgdﬁ:\r)epnefe&ﬁmsammmaﬁ&m@ Aheore
fractionated using TREF, aéharacterl ed in tEf‘ét tHg fr%gilon has a nol ar
conmonongfe Qféﬂﬁ’é‘hthedﬁn%(’fl g 1 Usabout %r‘i‘?oshp’if bly 13l & A2/O%f a conpar abl e
random et hyl ene interpol yner fraction eluting between the sane

tenper at urgss) Mhet%mesﬁddtm‘squ@yo@@éﬁeﬁmer@y%hmg SréREMDIPRINIGE thias t he

same cormnorrer(s) and a nelt Thdex, density, "and nol ar conononer content
(ba2@d eboutBE0.vhatkcerefotaplysin)thaanpe of amupw(b@bqut 800;tandfor of t he i nterpol yner;
or [14] (e) having a storage nodulus at 25C, G (25C), and a storage nodul us

at 100C, G ( ] f about
1:1 to about %%%Scﬂfméf%‘]( e('{%? %és)%t%%gla %cg ézﬁ% rnetg%gg (lésgq)@ld(?t%}ﬂ;%% ch
el ut es briryvprferddl)th trdadl@@Tebudtes0-fboact Jopabiwed S0sdndpr TREF, characteri zed
in that the fraction has a block index of at Ieast 0.5 and up to about 1

and a nol ecul ar wej ght d| r|b ater than agbout  1.3; or[16]
(g) havi nd adl aveffﬁgaé g“é%bciljllleé% zEPbeaﬁtgeft}gyf SHBBEPU 0 and
a nol ecy b@'lﬁ&ﬁéﬁﬁ% QF'aboWdVQbo@Q@at er than about 1.3. [17] In
anot her aspe e‘invention relates to a fiber obtainable from or

conpri sing at Ieast one interpolyner of propylene and C or C4-C20 a-ol efin,
wheRgi n t hid35ht er Jbksermeopdrties are greafirradyandrhane nbidtytfonalBBbrigy efcthe énvanien, 0. 895

g/ cc and co essm set at .7 S th n _aho 0%

embodi méfit & n t&’rtf) dUSaRrle Bygteh?g“ﬁ’cﬁﬁgc Wé&lo?ﬂ%h{tbﬁ Welgé'gsf &F)%ss t han
about 5§ %/Iﬂze%oidli’g‘toatﬁ@ﬁiveﬂ% nfiide iRESTibdIa AccdbibE to3B¥0mjedBn bNS-30MEN

enbodi nmen the interpolynmer satisfies the following relationship: Re

>1491- 1@@@@ or Re >1501-1629(d); or Re >1511-1629(d). [19] In other
enboodi ments, the interpolynmer has a nelt index fromabout 0.1 to about
2000 g/ 10 mnutes, fromabout 1 to abut 1500 g/ 10 m nutes, from about 2 to
about 1000 g/ 10 m nutes, fromabout 5 to about 500 g/ 10 m nutes neasured
according to ASTM D- 1238, Condition 190C/ 2.16 kg. hi some enbodi ments, the
propyl ene/ a- ol ef mi nt er pol ymer has a M/v/Nh froml 7 to 3 5 and is a random

o, g, o Y e



in the range of about 0.86 to about 0.96 g/cc or about 0.86 to about 0.92
g/cc. In other enbodi nents, the propylene/a-olefminterpolyner is blended
wi t h anotweno@oloysrer . [ 20] The "a-ol efin” in "propyl enefaraisedncrnos4os

i nterpolyner” or "propylene/a- olefin/diene interpolyner” herein refers to
C2 or higher a-olefins (such as C3 or above olefins). In sonme enbodi nents,
the a-ol efmsg' s St/t(ﬁ&@gmmmte@%tbéggat 06 thd HEIARE: ofhe pCLERC:

4-met hyl - | nt ene ecene, or a conbination t e diene is
nor bor nmmmtloh B&chldnmtaph@ﬁbm, saunbnmﬁiﬁbam amelf lﬂﬂz}vn'ﬂbersf(umag, 4.5, Bistestsi ¢ or

i nelastic 0 , e fi j s-1in e cross-|inking can be
ef f ect %?f??fﬁng I’ii@ Szé %’ﬁ& 2?99 r?%é’éﬁﬁgrz §21 i?p‘t?rﬁ‘bffs &,
crossl ik 'sf@erﬁ%b@fosed 1h SOPR 4890 00). NRANIS fibbBRaRBE ﬁﬁﬁtsgﬁﬁ iféé BRSidal Ak&ad
polynmer is at |east 20 percent such ‘as from about 2 ercent to about 80

or 5 ondiameter dzectlyavidavt additions dravéng, e theyean ba selfesasn itréd afpjehendiamwsiaght
b ompoerEofame e on R b e bt Pflestr oy hadloRPERERE ek 0B fing 2°

si de- bytesmﬁ@ue:gtructure a matrix-fibril structure; or a segnented pie

structure. The fiber can be a staple fiber or a binder fiber. In sone

enbodi nents, the fjber has coeffi ci@ent of friction of |ess than ahout 1.2,
wherei n t KB7Int er%tS’PW@PeI}téi fistcanplea e wads figmy theicppelymersofithis gnveghien.
enbodi er to
about 2%%%1 enl erneg eralgasvleﬁ]tléei% goiiyrréerolflilﬂet @se‘h@ gmﬁ; lﬁ% %étg?rtt%b gfiw(gl 5to
abolt 26i0Be &her. & oderanply, mracsieahoote tﬁc@ﬁ@ngﬁtcﬁbdr ajt ealmmtm@vtﬂrﬁﬁthg/shﬁath I n

ot her enbodi ne thef ber a . diapeter. in the range ,of about 0.1

Gent er - PORSHBGR O a e Forhans RUTOIRRE FoLh Mt b8 3P or ARG ' orm
about 1T{QcaRoiHd p%&%bgn%eacogsrymet ¥s thé SiBadPIHpdReRET tBE BitothBomp@iber0. 955
g/cc. Instill other erfbodi ment's, the fiber has a dianeter 1n the range of
about Obut ifigd the cets coppanentothen thersheath aenipereat mustchesrobly hat itidges =otnel t i ndex

f b b
0 Ok opithent B et 3B LERPR B e Sl BePRYT
conpy i SUNGratita€ioh tsﬁxﬂﬁhamﬂecwm W@mﬂﬁjmen\putshhmtgh @tus s&lﬁﬁmﬁtlaﬂjé picsslidk t he

i nventign. The fabrics can be spunbond rrelt bl own; spun; sol ution
spun; ethe compolymes: i[idferenhcopolupers canalss b H@ﬁd&@qpend%t/@ﬁ Hhsrshaah A ien. 1 n
sone e 50
por cent ¢ 1B Sime e b6 MRELAR MpBEACRE oEROUR! dollialff whiiBthe °D
r el at essheathacoagrodent haeb lmerymlhngpmtptﬂman thg colecdnmjreest. riter tiypesafcor dance

v wabcOERSRL BRI P oo Sy ARG SRy iRt
[ 2530 | naé/sﬁ@le 5 Jside c8 gttea ﬁe&@%g fib&8 hh{i e Bépatite fe%h&is@ﬁ pbBnierd/BiHedn of

maki ng t he ers. e met hod conprises (a) nelting ropylene/a ol efin

i nter pottyrmiy%eafm efdbe pickrad ivenBOMIOmMpEisgs @bdteatatdlpmjlqnmf tlm byl sndee)ol ef i n
interpolynmer into a fiber. The fiber can be formed by nelting spinning;
spun bondi el e Eplla;[ or ned
is substa ?ﬁgl |y ?P%%}% ?‘(t)h&qfnbéér lsﬁtﬁg{r}iggt ;E?‘O&agﬁ’né Eyepl&n?lb Cblébm)a\%v t he
peaki ngcioed- tecngnatlehmt Biitsometifnet fibers htres ditfleyame shapps? Sichhuld trilababshapspect s of
the invent nqn cteristjcs and pro rties of . varjoug epbodiments of
Lhe i nvaRet G- LEEbs ?ttsa}a%tta@ﬁt T Bpeitiieetoned ﬁ?ﬁ%nﬂé nate‘geti?CL'P s sheppariia
DESERI P}Fbg\l OF THE | NVENTI ON General Definitions [27] "Fiber" neans a
material In which the length to dianeter ratio is greater than about 10.

Fi ber is typical I}; classified according to its dianeter. Filament fiber is
gener al | y [d#39]i nedFibsr fiavietey cambe m@awmd repdytad 1u|aaf|aet:fefroféat8ém:r t han about

Fber oGty BhER 5w iR e 3 Gl Pk L R B B3R ©

deni er péfineldias AEFHtms MﬂfeCﬁbéEEéﬂOOf)lnli&érs bﬁtlﬂﬁﬂ@ér@'lér}gﬂdelﬁ/loﬁ@ﬂlaﬁﬁmf l ber
haV| ng a dianmeter | ess than about 100 m crons denier per filanment. [28]

"Fi | amegenerilyeieferpio anrﬁxﬁ@ﬂed srradtharing adenice perelilamenfareaierdban 53 mapailyof
rrat i al [ I S 0 a
ot 201 o opeRles AN Budeachterrowr B SERNGH FLAEEA A ELHEer FSLOREEOS oD
| engt h Mic®.denker Waamﬂroﬂbbf)tgehasﬂjaﬁérs Wﬁbﬁrhaatdgermaeﬂnw gilexderi tharo
segnent s, of a predeterm ned | "Elastic" neans that a fiber wll
¢ ecover dbaut B Sricramsirs SoPrshe gﬁ«ﬁﬁ Ogithlﬁ ‘P¥ﬂ§’copeth€ ﬁiéaanqterf@tl??eémé@y VeHedf i st
pull and after the fourth to 100% strain (doubled the length). Elasticity
can al so be described by the "permanent set" of the fiber. Permanent set is
the converse of elasticity. Afiber is stretched to a certain point and
subsequently released to the original position before stretch, and then
stretched agal n. The p0| nt at V\/mch t he f| ber begl ns to puII a Ioad i's

o, o " o o " . T o, o o o o




(i.e., greater than or equal to 30 wei ght percent gel content), preferably
| ess than or equal to 40 wei ght percent (ire.; greater than or equal to 60
wei ght pewoends/®ed27content): Xyl ene extractabl es (and gelTasaesnvy40Rr €
determ ned in accordance with ASTM D-2765.[32] "Honofil fiber" nmeans a
fiber that has a single polynmer region or donmain, and that does not have

any Ot e diitd ik ARIMABEIaLiRRy W el Ber I IO HEATRARE HovlcyBie e be Adfied

"Bi conponent f means er that has two or nore distinct polymner
r egi onstoomuitdberedpabilitiBs abthp finished fitiokerandas sud, soukitoefesably bejftoga alaat 615

mul tico ne ibers. T ol rs are usually different om each ot her
al t hougfm?p%%p%()r g%@@%ﬁ%&ﬂ’g‘ﬁ?ﬁ%’ %@Hﬁ{?%@ﬁ{‘?\;gb%ﬁg dEFy .eml'ﬁ’é_ pol yner s
are arr ghgeend; Ang &Rt At fkd bt 30,006 Herd ONBIEMBAT B8 SoritBo6d WEETSEaMeAN Of
the bi conponent fiber, and usually extend continuously along the |ength of
t he Di cdiepasthelass, piefreably,Tthe dederf is gurater ithan 40F mardpictanpdy ereatet thsaroreaveliie, f or
exanpl e..a sheat h/co arrangenent (i i-&h one.pol yner. | r d by
anot her 75 aFERRPHECRL BEUBrBRTR ki .00 ERef PRABRIGERRI: 2 1§ e BURS

"1 sl andgypidatly derabRaappatel anpRFEers Witle 0RO @Rdatdritiegraboar 49.f ur t her descri bed
in USP 6,225,243, 6, 140, 442, 5, 382,400, 5,336,552 and 5, 108, 820. [ 34]
"Meltblown fibers" are fibers fornmed by extrudi n% a n;l)lten tg{aﬁmpl astic
pol ymer cdi¥si ti &Re et gRolymer Gamplse ige shaped gefabricaigd mpo elastic filgrs, di e
capil I apd t h Bt sty : er Gk j ity
gas str é%%@g?’éhég%’ tgﬁ%s’ @B‘%@ﬂﬁ?ﬁ{rﬁ'ca{n% nto zliﬂteg%gtg gm%éhée&'tuﬁg glg%%{égfr/@tiﬁig ament s
t o t@dupederdiimveatien may bhdatfricateddytany arethdir lamsia iartke argrindleding plownebdbbih

| oci t d ited.on.a collectjng .surf to f b of
! andont JripSptleec e BarRe bR vl bl of GveReh teofuRbi el radhet MuPbRran 10
M Cr ons dolibl@bubdehi SRR frhR@f, ;'caaf@mfuisilaﬁ,riﬁjefclﬁutsxﬁ%1daﬁg pRLtdsey at | east one

polymer and then drawing the Tiber in the ne to a dianeter (or other
cr 0ss- s termotermhngupcdssassextivaiontceating praeessss, piiloeiimsions sxbsheelcrimpoBhape)

of the die, [36]." nhond, fihers” are fibers.f d Xt rading a nolten
Cher nopPESEES pompRER OB b be dpra®sfisi i BRPUt L FE b hm AL HE 2y %ol 11 ne,
usua$ | y Eatydlseedla ofdilRntia Teblafol @, MirkaOthpich MEHieY Edifibs, JohaWHlegr& 8bnd,he
extruded filanments is_ rapi dldty reduced, and then the filanents are clg)posi ted
onto a &M ¥euk hBls Yol déerp-¢t1ourhaad ek 18 Pp-aiddoti2y Thespeextusion pethodyi ¢
aver age:di r | SINBRRHALORH- i; ;

" Nonvmvé%de@gg%ﬁéﬁ)ég%}ﬁﬁ lg’rllnmgrl c E%EI ng aOé%o?gg%%kl?g%ﬁgy algﬂgif%/l{sgﬂ%lvc?%gs or
t hr eads 664INabarld, paged A6 yo 25 elnjeatioh molding)dherimof@aming ertrifiombdatinganner as

is the ca of a.knitted fabric. The elastjc f.iher in accardance wth
embod nBHLLe B pit el SR PSRE BerSe g 8 SR UTHEROTBIS: 1 uct ur es
as 98! | MeSORREPOBes8s, HEFHERS. Sch®h@s il CSiARMAVEBodR&, ManNbs&@Adi nat i on
with nonelastic naterials. 32}34852 Yarn" neans a continuous |ength of tw sted

or ot heReinheldhempayiyetfiem Y pi BA-dnphé3déd. and Rt &9er@f%f act ure of

woven or knitted fabrics and other articles. Yarn can be covered or

uncover ed. ere S, )ar, j ht.hl out er
covering o[flggl\r:ot hih Xg {agtéér af# g%&egrra}l%ﬁ,g&ﬁnf%?@g 1?r %/éeét ﬁ%’?l@?og’ldcamb%g;rrébs uch as
cotton oy anphownh dfthodPmchudiarg thedaas eatrpbly plcesingai b wost-¢xtepan atitting,

pol ymeri zi hg nmononers, whet her the same or a different type.. The generic
term " pSHyiREoF stappingtachniqes ¢ Bvoqﬁ{ée SHBIRAYIP he¥ample of 3 Brigiaet é,/’gms’coé‘r pol yner"
as 9el | ,asesd HAGE Ealﬁgﬂiaﬁy"uikeﬁ% thd ﬁ%ﬁ&@éxyma"espﬁﬁm, SoHRAl ¥iBthe BigPar ed by
t he pol )?ITEI‘I zation of at Iseast two different ?ypes of nononers. The generic
term"interpolyner” includes the term "copolyner” (which is usually

enpl oyed td42Ef er The fibepenyhenrsed méthantlend fibersrsucines RET frotem cottom Kewlae T, as

bol yrrer <5t BpPRtRIps R oas et R e ig R b SR NS0 e ity ok °
enconpasgsRsin PFOkHah SndMelBolD¥stRHPIMEbdrE td6e dydrat 6fdifRY PETIYeIePondiDALES S.

[41] The _term "propyl ene/a-olefin interpolynmer” refers to polynmers wth
pr opy| erfdeisgien gommenlyaysed fibgrsnespeciplinsnandex Gre-tIerahoran iy hased at less

por Sier soiess EER AP ER SR ARG B Rehy AR o BB Teact 70 mol e -

percent, or at |least 80 nole percent, with the rem nder of the whole

pol ymer conprising at |east another conononer. For propyl ene/ octene
copolynmers, the preferred conposition includes a propyl ene content greater
t han about 80 nol-e percent with a octene content of equal to or |less than
about 20 nol e percent. In sone enbodidsents, the propylene/a-olefin

i nterpolyners do not include those produced in low yields or in a mnor
anount or as a by-product of a chem cal process. Wile the
propyl ene/ a-ol efin interpolymers can be blended with one or nore polyners,

o o o o o o o e o - o o o o ..




whi ch propylene is present in an anmount greater than 95 wei ght percent, and
preferably greater than 98 wei ght percent. In other words, the conononer
content iwoth&/tar2d segnents is | ess than 5 wei ght per ceatrjusasvd/opy4es er abl y
| ess than 2 weight percent. In sone enbodi nents, the hard segnents
conprises all or substantially all propylene. "Soft" segnents, on the other
hand, ref gj4 39 bl PR ﬁtadt)%meﬁ?oeﬂ o;rrerut gm;eﬁneﬁhnettdt RRVERMRRAEHE &Nt ent
is greate an 5 wei ght percent, preferably greater than’8 wei ght percent,
gr eat erkrtihﬁhnds() Neivgdvten fghros otn bomade saiais bymaethdds, evgi, ghinlapedent . I n sone

20 wel gRitbreRREll GREaPER FRAN Sulislend ThUSLa S P au 4T DR Fotk gne
per cent anGth&ily Hottattg%{aprtert&% sPEioRBing cBRSRI0RS fibfahn 4Rk ¥aitiahibusder cent,

greater than 45 wei ght percent, greater than 50 wei ght percent, or great er
t har 6oomeatgmt oplay mehtblovymg]ﬁbm mt@rfebreqmdcﬁUthmﬂyAcatﬂndem@ arthemablyocks ar e

copoly e Uy R" Gy Rad Fblon Ul o R Bl P i35y 7

enbodi nwen kno\bﬂa) bacdkiltsanal i1t sndithe Iaest:ldaaré&s fAottHhitedl th)ag p@lftlcblat‘)Ck I n
still other enmbodi nents, each of block A and bl ock B has npbnoners or

c ononon@ethod a Rilsrisirueees imaga fom syohHibsrs s alsp dgkuder ithim the sgepegf th ‘hel t her
bl ock | o

di st no oo Bl P ORT BP0l Hikcoy A SCRREINE ARAE (Shpcly BTG

conpdsi terephttahag) drietisrdst of the bl ock. [46] The term "crystalline" if
enpl oyed, refers to a polymer that possesses a first order transition or

crystalli I ti oi nt et e erential. scannj

o e et 480 oRBeBy b e e s e Rt SUEHGn BRSO he

i nt er changeak 'tﬁé lmahvt @aytente/atcrrbﬁﬁ ﬁﬁéx?éh’ﬁ?etr@" $d13€on spliEng Bicldeawef phous”

refers to a pgnédrr%r acking a crystallinenelting point as determ ned by
5P

di ffer emlmang glm@ dnlbﬂﬁt mythpmc@)ws@puemmtm dmolierinpeueed [ 47] The

I
compr i sHRLa T R iEled fopef AREFRERs A28 ShBs e EATIANGT I FE VG 1o

as 19l Omequeﬁﬂ tanaklylehdhpadiber) a |inear manner, that is, a polyner
conpri si ng chem cally differentiated units which are joi ned end-to-end with

respect to_pgl yrrerr zed et hy] enic iqQnalit r at nijn dent or
grafted f aﬂ% rhsoaleprrelr me%tS’éIth@ Orrér& prog lfbﬁﬁ’g%%r fgﬂsgfs@rmi {958 anount
or typea foti B8RS floRFAS flﬁ)l%t?&v%@tﬁﬂﬁ'ﬁfeﬁi -Blefih hﬁe@%ﬁﬁért Yhe bA&ic 3)54tH 1ha@f

crystal nlty he crystallite size attributable to a pol yner” of such
conposi beamprevihesly yiselosrd iddgBelataits Nacs 860,869 tndloaei 1630k, \@Wthreha@b}’ c),

i 0- | t | arit h t h | udi
| ong. charrBr by FEReeispin FE ity e ReRoo semetely M e dbere her
chenp cakoétiréiieicerl t®hOPGHih Xell, MiciThdstd vapbpedmGaPHblY BRI n Spedinphdfasgher i zed

by uni que di stributions of bot&(ﬁﬁﬁdr spersity index (PD or Mw Mh bl ock
| engt h hhighrmascveeen, shegianaseriad p imgbe Deicetsyis FRGVEA. Bolymes seltonifrque

process f n a
Cont 1 nuSta T Bledh iy SRR RS P B At AR,

pr ef er abhd pifowiated 1o fhetsmeceﬁ viard cenduite fithe pbdsyurt: rod thelsoBition 12 ngateﬁthdn tihoes t
preferably from1.8 to 1. VWhen roduced in atch or, se bat.ch, process,
the pol 919@@055@56@%@6 SIS o 13?“’6 fRgessut at Wh@éﬁararlymﬁr iy 55091 B ror e
preher from1l.4 to 1.8. [48] In
the§$o li:ﬂe\y/\rp %&g%fg??%%%lh&m rr%&egrlés? }c?f{sg%?%ks%ed herein are approxinate
val ues, regardl ess whether the word "about” or "approximte" is used in
connect i on1#6ler ewilhp singlegyhaseagolymeysoiytion passes diroyugipa pédayenmerifi® ipraent , or,

somet i nes r.a_nunerica n ver I|mt
R and v g e B EoRE) ehant e B i R R Sl oliofsERiRCS e
range i $ntsRe®biphasd liqmdil@@lﬂ%@férmdm OR pliasslbBthe dispersionlit @vpiAAgentrdr s
within the range are_ specifically disclosed: R=RL+k*(Ru -RL), wherein k is
a vari aeheser\fénéa ermprisshronperilseihe spis agen apd thecathenghase of the gisperainn is ficr errent

per d8nt PoRriPSichEle uBFRaRTk pudsP St g RNy PRSI phm RELEARYga. - o0

98 perc dibﬁ)ersﬂ& 1§)ﬁfrce&ﬂhroufgh akpihnpet Rt tn alvh bEANER lovestpressume (prefdrablange
defined by two R nunbers as _defjned in the above is al sqQ specifically

di scl os eanostohe}c RHWER) PERE S the SPIRRGRURYBPRIPISh VY dapigl ﬂaﬂeﬁ)g pGHE from new
propyl ene/a- olefin interpolyners with unique properties and fabrics and
ot her products made from such fibers.36The fibers may have good abrasion
resi stance; |ow coefficient of friction; high upperservice tenperature;

hi gh recovery/retractive force; |low stress relaxation (high and | ow
terrperatures) soft stretch h| gh eI ongatr on at break |nert chem cal

,a__l " o,

o o, o o,



chem cal or physical properties (block interpolyner), preferably a

mul ti-block copolyner. The propyl ene/a-olefminterpolyners are

char act erwpeadodpi1wene or nore of the aspects described agchaiscas®094p51] In
one aspect, the propylene/a-ol efminterpolynmers have a Mv Mh from about 1.7
to about 3.5 and at |east one nelting point, Tm in degrees Celsius and
density, i of the
vari ablpeslﬂlé%ﬂre{ﬁé%%&r%&g%%leﬁgg%atlg rnh(om%gr%tlagn% Oggyg% lg%%&?g 3§§

2422. 2(thzks]l andid direefed tabhyacTarotatigPBAld. Thd_ﬂ)téltmg(hafﬂe h&a2bal @p2, and nore

f er abl Tm > 858.91 - 182 d d U| k
b adi ¢ | G OHI%HEFWH}S%P%W%’ S G a 5 S ikt s ithe FReils 18 e s
decr ea ghhéiaas ePRd RiatHRakd ﬁtahet pattBY BALH ¥R foﬂh%@agt Stion

(repres nte by di anonds) exhibit nelting points substanti al é i ndependent
of tshe hbwing sufficipdmtiplitidertd gendnain adeide bagk and fowth swath. dbewebds B ¢ggwe t o

Fange o pRHPETit IS LR bctist Sy nb R RTel iy ihisEd AR B ALG, oo 1o

about Ot Ds@ll&Eng hbtic® R pkherally geroBl thé Bt Rforth aGheguch pol yners
are in the range of about 115 Cto about 125 C when den5|ty ranges from

0.875 g/cc to about 0.945 a/cc [53] I n anot her aspect,

propyl enel7d| ef rAs theayahd ﬁ@ftcéedc@h‘?bﬁ ibale; g lfﬁo‘f’%bf'r@rtm@@v%rhﬂtolﬁ BEBR/ | ene
and one, f 1) Cel si us,
ot i mad- e {Haftils LS el e udifonBRANARL RELR Y i S T grol Bl

Cal1dr i natgey plateDBhE mupteakedie mnsguhhsachaequeto atE pofentialtafiby tasbiitade voltage

Crystallizatjon Ana si.s. Fracti onat.i on .(".CRYSTAF eak and_,a heat of
e o ks TR0 efamaad S hid o Al Selbiby s e R SEETR ol oo DT >

-0. 1299&1%&‘501@35@1% of"t‘@g Bft?faeﬁr(ﬁﬁ |sé’ctf3-ﬁ aﬁd ’a@)aél?%%ﬁ@'ﬂ)ﬂfe RtuB cotiifls fHer e
preferably DI > -0. BI—|) 5, DH up to 130 J/g. [54] Moreover,
DT is equ:ahsmmObthe gsrebané rslomrsahdmm dd’lefbgck fiatign ebthediffysgnmag egtagonarhe

CRYSTAF ak | usi.n ast; 5 nt of |

ool yrer R Flbydie, i e Che wlER PR OET o hdl L BOCHG
cums atindahe %C%ag[ae ar%fiﬁ'teglfal It Srotdietd gBthpie r Apiation ht»th@arlamilrmw in thasbaaa

i dentifiable YSTAF peak, then the CRYSTAF tenperat ure is 30QC, and DH is
t he nungectiempt tharitf@sm toraaurp adequate thaysphensibgtvigeg thaymering webandihs, t he

hi ghest i

polgy mer dl$g§V\Fk Pe%%n ? %‘!ér?[ ggcslg;é %’P@é %é&%}gggétf%%? a-fﬂ]tsglfetl)acr?ld Fkrt{étﬁg)%pg yners
have a nwobiagbehis gnban:dadahrowgh edlisesouhat sheettavgpeveb(6 ElcatrdstatR@N Catitaeted to

f ti i .Te t Ri El yt F {
Char act BF b58ans HOfia PlaBa iaona Qb FPoiesveD Sty SLSHER GRe BoHPEREt Aidher |
prej@er ahlly tke tfa%&tr&taﬁrfa%et atldi fORSEd infRd ﬁle@tﬁftﬁaﬂttt%eaé cdrﬁ%ﬁ&d $Pthel5, 20

or 25 percent higher, than that of a conparabl e random propY ene
inter pobglhmeed rEhetshest 1@¢<1mprns}e¢bbctrmmtheﬁr@1tsaadréhet enmpelidation ecll infther ei n t he

ond” hac i By SURREE AR oplt 1 BldTES oSSR e e BFp R FABRATE E 5L
whol e p@lhtylagltﬁemmbfbrﬂ.g)wmﬂ@qan of that of the block interpolyner.

Preferably, the Mv Mh of the corrparable i nterpolymer is also Wlthln 10
percent of that of the bI ock int oI ymer. and/ or t he

G
i nt er pol yri#8lhas Acedingly: sppn P %ﬁtséﬁtt wvmtwnﬁovgggﬁ? B@WE’@HF of that
of e C P9y I
pr o%%% eﬁé aéi)o ‘?{El i nt%#é%?ls&a eisc a@gg%éehﬁ,ggg&g&y&ﬁgn&gﬁagtt?rgd fecovery,
Re, in pescrbet hme1n3@ﬁefmbbreﬂte etityl@iern-alefin inteypolyenarhas a nmedt indexairom about

Goner ©y 190 spo B g i o bR AR eRiEl Er0 prib R R Sr R o ol "¢ e
and d sglgis3d ¥bduh®. dscgt/é&aﬁﬂfttgn L& R0l PNFRI BRI Bl ?. @ppte@a%@ @k afdistular

interpolyner is substantially free of a cross-Tinked phase: Re
>1481- 182iphtiistrintiop pftheiatbipplyRecr iy aigaten $20 @hut land lmﬂ@n@b@uttefmbl y Re

>15 1 d ven eferabl 1 62 d 7 ared to
Croats B ek i MeB e PR BhER Rt el T RRREE Ao ot RO

subst antbait DY eh@eatet dsh hBodt%GﬁngrA%ﬂﬂa@h&ﬁmmﬁﬁﬂﬁdelmate&ﬁ%mwb sone
enbodi nents, the propyl ene/a-olefin interpolyners have a tensile strength

above 1OaNpPiomyihesell aplyjesictlaphpun plexidkamantasy mptquak, Thesoft Hasbrsgrabl y a
tensile strength > 13MPa and/ or an elongation at break of at |east 600
percent, nore preferably at |east 700 percent, highly preferably at |east
800 percent, and nost highly preferakd7y at | east 900 percent at a crosshead
separation rate of 11 cnmimnute. [59] In other enbodi nents, the

propyl ene/ a-ol efin interpolyners have (1) a storage nodul us ratio,
G(25C)/G(1OOC) of froml to 50 preferably froml to 20 nore preferably

o — e~ P~ o o



fusion of less than 85 J/g and/or a pellet blocking strength of equal to or
| ess than 100 pounds/foot2 (4800 Pa), preferably equal to or |less than 50

| bs/ft2 (WOQOdAR)927especi al ly equal to or |ess than 5 | peffus2oos@drofa), and
as lowas 0 Ibs/ft2 (0 Pa). [61] In other enbodinents, the

propyl ene/ a-ol efin interpolynmers conprise in polynerized format |east 50
gl ener GeRtdveh *ﬁfa rid\ChnlRBuRb o HEE a?&r%?ﬁ?xﬁ%‘r%iﬁ%tboﬂﬁed.eéﬁfepan 80
percent, preferably [ess than 70 percent or [ess"than 60 percent, nost

pr ef er atrhodimests bfithe iv@ntion P vider et paydediofimsht spuo pteséfilamentagyenateriel. [ 62]

| nbodi ments, t | ti-blpck I . PDI fitt]
Schul t 2COBRPEAAR B s ol e etrde Bre (e AR Bln diraity™? °
copol y@&%@ﬂ&%ﬁ{g&%@f, vﬂﬂ%ﬁ@i@ﬁfe%ﬂgil&fé/@ﬁpﬂé‘iﬂté}ﬁolgﬁfeph@s PRkN MERFse bl ock

di stribution an ydi sperse stribution of "block sizes and gossessing
a nost petobabitouti). 4tand bboutdA ght0 i eklehsityghetweenrbefied. B2 andaliont 8199 @kee,

copol yners are those. t al ni.ng, 4 Qr re bl ocks or .se s _incl udi ng

or mi nafidoh ettt Rrighn T FRRP IS P TRof 4 oREvBeri RE BS I Spdlley 5 Yo o
20 bl ocjsstesitl 8 QBRI Surkdee latdi gdeatérahan atdhut B @0k SThe B@]flakpRonatwaent ent my
be neasured using any suitable technique, with techni ques based on nucl ear

magnet i hepehps ganpecity qivRtopstiadet r oscopy preferred. Moreover, for pol ymers
or blends of polynmers having relatively broad TREF curves, the pol yner

desirably rkgoifirs acti ' ' ' havi ng an

el ut ed ter%g']at urféla%}g%g}él @@%&H@é;&%@%ﬁ%@eﬁ?ﬁggg&gﬁeg@g Ol? action has
a cil | epocen chengdrtarepmeiyvdiohsphba@a obefid $ests faisiinigfitttutiontbeatens mue, sai d
bl ock inter oloymar have at | east one such fracti qn havi ng..a .hi gher nol ar
compnonE SEBFHADAPPHERLIONS a5 BRCIRSHIGTIFMES 41F SERTPSANES ORsTe T BRfSH ABFiwene.

i nt er polymhers| Al foFpRtRiAOhppardl@hd biHepiRQ! yners of propyl ene and 1-octene,
the bl ock i nterpol yner has a conononer content of the TREF fraction eluting
bet ween 40 and 13C0C greater than or equal to the guanti tfy (- 0.2013) T +
20. 07, nord&5Wr ef eFalsiopted etinles whigh ganbe wadampsingthe ibeppadtatbries of thi013) T+

21. 07, T | u i . f I rature of
the TReL P atipgRas Bl CElps SR teleb e b bR PER LU BRI 0 T
gboyﬁ aspenils eiaadadlc) poioas aﬂeeﬁpidﬂlsc%déx_bte@btdsthilnej diapdrivenist busdportienpiol prewsns can
e characteriz one qQr nore additional characteristics._|ln g pect,
t he i nvEistdigpsr gsw%lémgiaggé\% ‘aﬂnéfnomqnﬁﬁ%?%?rgﬁﬁiqk,agepﬁéﬁ%%}r\/Ué% ﬁ&%ﬁ&%ﬁg
propyl epe.; (o] i I i form
g%,wfziglga)bf}% Hﬁc% ~ e:of‘évﬁg(é}Lié NREGrBGH A8 hERIPEPFERLEnde 99%%,”(&% LB

char act s or segnments of” two or” nore polynerized
nmonomer pomiohspmifotebdtieg farm fGthiegiandbr tastepimgsiystains forapgotlicembitatios kéd

i nt er pol r nost .preferably .a | ti- ck copol yner, said bl ock

|t or poPY B dnd PR RApiEl e ekt bt pih R e FE Be s R Enrs et
130, vhapink ERStidigNRAISBretithabilityl RET okRepRIBBSvent i@ fiB&S Sabd@ding/dr igds sai d
fraction h as a-nolar conononmer content higher, preferably at least 5

per cent May ghércorpasated prte thersimctprestdisclesed in .St provionpl patsntappliesiionhi gher ,
than th I n 1€ ' I ng
AR T S R e U R S

i nt er pokatnaiso baforinbé asdean osed dnedr{o} artihed, Imchiing donslexer gdedss istigh asand

nmol ar cqononponer content (based on the whole polynmer) within 1 ercent of
that of dug eﬁ%%ﬁléaosa SPPBINSHR go0ds, likeanpprel, dianges, Wpﬁﬁlt %ﬁ%%&@%twpar abl e
i nt £ po ¥ it percent of that of the bl ocked interpolyner
and %r %‘ e %%%é%@%%r@%ﬁ%%&mr has a total conmononer content within 10
wei ght percent of that of the bl ocked interpolynmer. [66] Preferably, the
above i nt il yneilbe arventive @pqus [fihms asd &ibrigs caydlsmee esed imvariaa strugness as

al pha- ol ef S iall ose inte I s.havi ng a whaol.e .po ensity
From abdeerbeERa T 2gstat 20T G R IR O SR SR A PR B Vher <
havi ng (@, &hé Biasticade@ifondnt @@g%eéu waR TR ia0Etive iberskina ghatts] dspediap ymer
has a conononer content of the TREF fraction eluting between 40 and 1300C

gr eat er whier{lasypleajedh icrapgd. drennedasics ngnglastio maggsys are magg igo elagée e pref erabl y
regter than or nt i - T+ 14.93
gr efer afg)tltn;l/&%rre ge)’a‘tA‘gr eéltrtl 8%@%%‘&%?}‘/% ioig%(r én q?{ﬁ%%?lg% §/° ?9@5%153@9%"%%‘7, wher e

T is thetrilssimes tashe dalebs mdlt bhirlimeakwitll Ritfesivbdlt Gaherte@opshiatdiclastaf t he TREF
fraction being conpared, nmeasured in OC. [67], Conononey content my be
measur edTYESE camie rrafucer o terpyeptive HiRpms pntlor drigtaad 1psldtion nucl ear
magneti c resonance (NVR) spectroscopy preferred. Mreover, for polyners or
bl ends of polyners having rel atively 3road TREF curves, the pol yner
desirably is first fractionated using TREF into fractions each having an

el uted tenperature range of 100C or |less. That is, each eluted fraction has
a collection tenperature wi ndow of 100C or |ess. Using this technique, said

o o, o, o o o oy



spectroscopy when expanded using a full w dth/half maxi rum (FWHM) area

cal cul ati on, hasan average nol ar conononer content higher, preferably at

| east 5 pwoceoswioind2gher, nore preferably at | east 10 per eemtushooglerspst han
that of a conparabl e random propyl ene interpol ymer peak at the sane el ution
tenperature and expanded using a full w dth/half maxi mum (FWHM) area

cal cul atg bk nsal : pn r

compri S L B O B v and
has a natachinewiepre-stietvhirtgythe alasticnmnaronetrprivo heattachmermnor fdasa stethkang thhe whol e
pol yrrer%wvuthi n 10 %rcent of that of the bl ocked interpolyner. Preferably,

t he” M/ FASUSCOPPENeT AFet ACRMEMt er pol ymer is also within 10 percent of that
of the blocked interpolynmer and/or the conparable interpolynmer has a total

conmononer (gt ent THd &Pérﬁiv%(ﬁﬁléﬁé zﬂ%ﬂ caleGREd inof mmhﬁbecp(or hberobl eeiiesly

interpolyner. The full w dth/half maxi mum (F cal culation is based on

t he & at ¢rdangiediprdepss toanaketnieytlastmctiuessp Fias exampe USHBL0HIP2 fliselasasiia ATREF

infra-red . dete : erein the tall est ' IS 4 b from
the bacaatt ALk HERCEHD g wER ad BORL R EBR bR SRR M B o
measured usi ng an ATREF peak, the FWHM area is defined as the area under

t he curve [83]weenCdhtiraods dlasticilementslas dexdribel] lsreinpan alss bdasalinwwdn ok o t he
left and right of trl_)(e? '[I%F peak, . bc% dividing the peak height by two, and
t hen dr 5% #plisatiqns avhess high sesglienceis; grgthse |ine, that intersects the |eft
and right portions of the ATREF curve. A calibration curve for conononer

content igig@de UBKPG (33N0GMRRRY LRNEL AR 00 h @b iRRAB by FREShy Wifd LI ng
conononer?lcstﬁtent from NVR versrus FVWHM arg%@roati 0 of1 ?%e REF pyealg?é For

t hi §) i nélasticrédbone(she thentbier 12 of UBP'atliopnTheinyentivs fihenesoa dstriethe finstionme

cormononey _type of d rest. T conono .content of . TREE peak.of. {he

i nventi Q/{Emf)%]g?fr@ rOch[g%l? éig’djétcg\gﬁibﬁe‘ﬁe(g?ﬁé?%fo glo r%ovt"#ﬁ @Eggﬁfe@reﬁslhgl ‘curve
using its FWHM nethyl : methylene area ratio [CH3/CH2] of the TREF peak.
[69] Cononossir coni©s Pamit Ke. 48RS/ atfiany tleinvaitiviedidess dnd@indataiee, W th
t echni ques based on nucl ear magnet.i c, resonance _(ﬁl ) spectroscaopy.

pr ef er r gigclogediherein gansbg %@ﬁ%‘i@f@%ﬁ’r Jastis sBees dkddvhish E3pwsiasemnesaelafiicgher

nol ar c&%ﬁg : Eluﬁ:?%tae[@{rergi@%&k@@f-ﬂ%ﬁgﬂnd' ng conparabl e interpolynmer. [70]
Preferably, for the above i'nterpolyners of propylene and at |east one

al phaol efin especially those interpol yners having a whol e polyner density
f r ol about[186]855 The mvoutive(fitgstcay/ atsethe aamdlt bivven elastie somipbyertms desdiripedr s

nas. o cBrISISTHER Cog REere BN R L AR Nachran 40 HoRGmuc GeE kot SRSV
gr eat er géeadllydles@iés eladtid e forfianttiilidad Hhand@b8)rinf ptbkeses. mor epr ef er abl y

greater than or equal to the quantity (-0.2013) T+ 21.07, where T is the

nunerical val ue of the peak elution tenperature of the TREE fraction peing
conpar ed, [A&Hsur eflastic panels canjalsopegpgde from therjayeniyp £bers apg fabricy diselos

pol yneris:a fdes! B%%p@r r b IC and one
or mreh%:%lgb%%a?ﬁﬂfa SF&e]’tfglgrmn rln:ira gnﬁﬁﬂ%gsl ?bﬁgg’l %ggﬁpgf%&fc g?gé(gtjtegli@%ed by
mul 20 pl ¢,980.864sThe invegtiverfiterodndt fabriordesarited hotejmean dsdbamsed arpelastiv t s

differing in chemical aq sical propertie | ed interpol yner), nost
pr ef er aBTSPAPRE| i°9‘5‘P8%{? 5@%@@4?'2*2&%%}?@&&%& pol ymer having a

nol ecul ar fraction which elutes between 4Q0C and 13C0C, when fractionated
usi ng TREF158|Cr eNERE Slastéd\AbREAIS IoF ZRGrésent MEntRYRAN afsb 36 rérldrddélvigusior

cononomer content of at |east about 6 nole percent, has a nelting point
gr eat er "irazthable ot anvopethodtwielltknowa in theert inplading\byfgpertwigpslsHeg: cont ent

from ab . o) rcent 3 i-on has a DSC
el 01 ng o R b BIERE pob AT ol RLE B confiphibal IBESCEPT

fL ags i oESxamblayid)flglchhndrtlleca&tinclud@U.@.&rameoc@ngg,gl)m%by lOﬂ@Se,dr.[BCS.IPateh‘cNg. poi nt
that corresponds to the equation: Tm> (-5. 5! mol _percent cononomer in
the fraédSbAP? by Haetvwsd, U[SFthePhN9e§:9%91%é%@f S’é%‘ﬁ’eﬂéﬂﬂ@h@“?%éb%o@% yner

is an ObffBiu i nterpolymer, preferably conprising propylene and one or nore
copol yneri zabl e comononers in polynerized form characterized by nultiple

bl ocks or _segnents of two or nore polynerized nononer units differing in
cheni cal diS9ihysi da¢ fipers peatdoetntdivib keedain rindogiohepntseef)the inysntiquraaher abl y a

i ch_ oPOeEt B G fesh BoSin R B R B § Pt D AR g peption™” ' "

increnents, characterized in that every fraction that has an ATREF el ution
tenperature greater than or equal to 3bout 76C, has a nelt enthal py (heat
of fusion) as neasured by DSC, corresponding to the equation: Heat of
fusion (J/gm (3.1718) (ATREF el ution tenperature in Celsius) - 136.58,

[ 73] Block interpolynmers having a nol ecul ar fraction which el utes between
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regi on of 2800-3000 cnf'l. The neasurenent sensor detects the nethylene
(CH2) carbons on the polyner (which directly relates to the pol yner
concent r avoanoa/m1®0! uti on) whil e the conposition sensor pdetusedos/ovdaes net hyl
(CH3) groups of the polymer. The mathematical ratio 10 of the conposition
signal (CH3) divided by the nmeasurenment signal (CH2) is sensitive to the
conono o i | Sior n se is
ol br S S B A0 e CovaC s 8 a“r%%%fé%‘:‘iﬁ%] The
det ect dfibenht thistie i the canstAIERER of thetcovered fiber andiin dwitrestecavawstretchedit | on

CH2 iti CH3). sj gnal. t | ut.ed .pol dur i
o 15 et PRt et Al S a S ter dhart 08 St e e by
nMeasur i figrotii@ Rk 8drelifhicBnRntibha midddet, gyﬁé‘éyd& fifk sPRAINARP SofidubattoRown

conmononer content (preferably neasure MR). The conononer, content of an
ATREF péagovefeddihsed arerfibers avithiout @ severdios putppsespyithis iuyeatioma braifled Ebereor
calibration of the ratio of.the are faor._the i-ndivi | e

respon s%ar?’i LG 2 ttébreé SOPRIYng O&%? o R TSR {r%%dr%@ﬁ g ?raél?’ené o%?‘ 8%%015;@“/%(3?’%_{%) The

ar ea of oftddeuinRpkiSlet@n ibthefrabgidtidechstistichell Aatbstinkeriwiidédmivitalof twisted absat( FWHV)
cal cul ation after applying the appropriate baselines to integrate the

i ndi vi denelangthghas neteasqeyprse J1ber. drhesearnrean, howeiehtbsgsedss either e1lrqth fhiedt n/ hal f

maxi mu i i L : : sponse
rea [ QB eib ek Bk 2R EHAT b Srb Ak G i RN, AOTELIKIARSFECt

( hi ghestlsticeake weappetbint anf dlastic icovmatdisotlvasered fibexrs. and t hen the 25 FWHM ar ea
is determ ned. For a distribution neasured using an ATREF peak, the FWHM

is defjnped h .ynder .t. t Tl d TI d
oon S S, Sl ARG S R e S
di vi di ngaideoRarkfib& @htbe la)hs&fﬁp?ro?&@y.%?ﬁxﬁﬁﬁ@ iR cvdrédBbdiQhh BOREALset O t he

e

base line, that intersects the t and right portions of the ATREF curve.
3DL [ 78beforeThyeingmpios ancrving oheit thg-dyeing spdlet Weadpp pracesspeais trase eHiciadmononer

cont ent,_ of rs in t.hi;s,AIREE- i nfra-« i - i nci pl e,

SO § o bt BEG s ﬁ%@%t{eg%a%ngd {offhelTsitnd. Tris HB%{WQ%%

r ef By engRil iVaykey ntdhweRen@bskritions Hamhidhtthe fiberis GrsGwoutdbhto,a spool. Once
"Devel opnent_ of gel - per.meat i on_chr omat ogr aphy- Fouri er transformjnfrared

spect r o€ 8psing grd/enueadne s commleied shenthe soveasrblibu 08 fabsig coIPEFRE ol yner s .
Pol yrer Ll [ | | .ng: d%her and
Desl>/aur %(gvre g@ @{J& @&ﬁ%fﬂﬁg%%lﬁ%ﬂ%@ﬁ U[éCEElgl‘fl(lé 9%1})5%%}%@%1}0%? S horeftr chain

br anchi negesdacy fos tupacicultae sveaving opgrgtien dut twill efsorguadpghinsesubsageenty si ze

excl usi gn, chr omat ogr aph nd Fourier transform,infrared spectraoscopy

(SEC- PriRoss b e anbis) feaseh dasie Apers 3o rotpodn b bRt aE B IREF B8F 2t e by
r ef By engRiclRE HRidB fioth §RBiIfTbeRMré UREMsed iAU.S! PatdiR A HIOAIAISeRBPRE! 10/5076230

i nventive Eropylene/a-olefln interpolyner is characterized by an average

bl ock i frablishedRs USHI05A165198). ehiieh istireonparated b sefeigpeq kereipduits entirelind a
nmol ecul gr_wei ght  di stri.buti reat out -k The aver age
bl ock i ﬁ%cglxr}le%%{ls, calnsatl{oh%3 l%/?/%‘?b ?I%%%/%gﬁtg ogfhetq {%&Eﬁﬁgc |Olrl1l§\élg<ho E)r each of the

pol ymer modEhiionso ofika irevegksible, lvaepas dbsticdibEREFablicgnnd Ghiclanmhdd thi€fromi t h an
increment of 50C : ABI (WLBI 1) [80] where Blj is the block index for the

ith fracti of the inventive propyl ene/a- olefin interpol btai ned in
pr epar at i \,[gglﬂREF, }B%glwtquamﬂg%@%&la E%‘iﬁlf%gt@%ﬁtef‘ gst‘%qféa%t?%ﬂ [ 81]
Forzﬁacmf)?,gmg@z,pm%gsqmy Bgmg, W8t h a5 PN G 523 5 597811 bP@hicRlatOW Ng

equations (bot’h" df which’ give the same Bl valué): BI’J 1 T - XIT or Bl . -

UT - Vihcbrperated bynfefcref@deraih én theibeniissty.he preparati ve ATREF el ution
tenperature for the ith fraction (preferably expressed in Kelvin), Px is

t he propyl nol g.f,racti.on..for the ith fragtiaqn ich ca asured by
MR br TR [ eoc i BSiSUerls e shid ol el me Wishhef ARLES STRER | P
whol e prRPY/1enese-NY. 8§46,65a1 f1d00b.y31840,13ach0 bewhichGld ﬁaaék?)bfalt‘éd, bydRfegénael so
can be neasured by NVMR or IR TA and PA are the ATREF elution tenperature
and t hehgrebppitesieentiset®. fracti on for pure "hard segments" (which refer to
the crystalline segnents of the interpolyner). As first order

aPPEPX| MRl Y. . LNEoT/acRR iBEs AbhiathedhRrciBhic AnLOASE bh Madd aEPIAPYI ene
honopol yner, i f the actual val ues gr tf’ue ]hard segnents” are not

avai | ablmvehi®d] infeA®lymetshe ATREF tenperature for a random copol yner of the
sanme conposition and having a propylene nole fraction of PAB- TAB can be
calculated fromthe follow ng equation: Ln PAB = O/TAB + b 5 [84] where
aand b are two constants which can betodet erm ned by calibration using a
nunber of known random propyl ene copol yners. It should be noted that a and
b may vary frominstrument to instrunent. Moreover, one would need to
create their own calibration curve wth the polynmer conposition of interest

o o . o o "




conposition and having a propylene nole fraction of Px. Tco can be
calculated fromLnPx = 15 a/Tco + b. Conversely, Pco is the propyl ene nole
fracti on wonoe/madom copol yner of the sane conpositi onpramdshasiongonn ATREF
tenperature of Tcbwhich can be calculated fromLn Pco a/Tx + b. [86] Once
the bl ock index for each preparative TREF fraction is obtained, the weight
averag Q' the whole polyner can be calculated. In sone
?ﬁli@r}rﬁﬁ ol h‘?@é’?ea er than zero but |ess than about 0.3 or from
about 0.1 to about 0.3. In other enbodi ments, ABlI is greater than about 0.3
and up to[la&dd)ut 1T103 propyémsy/ ablefin inBfpodmers darble blnndddefvi:ﬂaatdeast)ancﬂh@;m about

0 4 to out 0. from gbout out 0.6 to about
Lo Bk ke M S end &£y uplens” AdIRERIE g L pout

0 9 fr&@"v@@ﬂ’éh tho:”OrtIﬂor@lbwﬁns 0., alktfneﬁ)r Ql(ﬂ alefH (. 4); alkdre) Bhauidrdtarbonf r om

about 0.3 to about 0.6, 25 from about to about O. 5, or from about 0.3

to &bougontpims atlensiaticearbommadhonedouble bczad The plefiniean ba ageongeng (.gnsmelsfit 0. 4

to about t 0 t 1.0,
from ag&ﬁngoa S)“élg%@g %grfgﬂﬁoérgﬁtglg bu]t%mg(lﬁ’ %‘%Ele ?Q %Q%wc?czﬁb 1?8%1%2 out 0.9
t o abowloubldbonl8)/triehs ¢ d)an otdfiaraeingrthet carbofi-chiben idowisa bonds) netomnk €he/

a- ol efmlnter olynmer is_that 3 Q the-inventive propyl ene/ a-olefm

i nt er poAQtel %)‘ﬁ*b% foys sarhpncarhen dgwle BB‘P‘FW ofhes pp YS’F‘FSva]E‘h?:l Bk obt ai ned
by prep er

t hanabo% &% g ﬁgoﬁlo%ggegﬁtth%%ow hé 5}iran(f}ec éﬁ“&i :& S%?Q%ﬁ%rﬁgﬁt ion,

MV I0h, @irleat a&omt; hHaor mbrewhrbbnatonhs) 630 mere pdrbai atentss§ ot merep@irlyameatomhs.abt i on

Dbout. ComeEEEsanb et g o tebern S0 sttt Sofs-bim ni i aBhu 1Mo
or grealfhord Nams RN G 10 a@ou%rldo URbHR afdRRUFroth Pio dbBuCtitedarmestheering3 t he

pol yner fraction has a i ndex greater than about 0.1 and up to about
1.0, grieabent iommbcarmtmns (frcgn 3rtel abmt £8 catbon atoms frogy 4k about Haearbdbalems. 3 and

up to apout at er than eat er
than ab ﬁlp%t.oz?%g?ltg; o5 ApBinT Ofng% gboué? gg?r%g?%er éﬁl‘ﬂﬁd&l netﬁtaggut G pol yner
fragti ogarbéifatémb! BtdomdElabodimhents ahe blRaA iadhtibdar Or braacistdypydio oahowlicO. 5,
greater than about 0.2 and up_to about 0.5, greater _than bout 0,3 and up
o aboumopoge hgyingfiom 2o alaeah 20 5yGEN atomsa Ay Ogﬁﬁr egbedimgnisoths alkepe ipct ot her
enbodi about 0.2
ertiodt TBghuch e LARIAP ] S AcHRS Rl N EERAEEnd BBozOL

t han abkmiro gern/htamslofighe 1a1keada suubg@ituted mthgm@lt;é for ahanlra;tantiutulﬁ eﬁl‘tmditncms,t o

about O, For co r f pr ene .an ol ef | nventive
pol ;rrer the gl %P%}Sa%]we% ég:% Sl) 8"&@%&%%% Lreg esnF %Cenﬁ’CA ey, Eﬁelr a\l:/)I y Iat/
leasi lpehterRl ndiBddiend - lzdec@ﬂie %ﬁtatl%ﬁé"tl LhOxadtid, Pshe BF £EQhBIRAOAheleBASt 2. 6,

up to a nmaxi hum val ué of 5.0, nore preferably up to a naxi numof 3.5, and
especially up to a maxi rrumof 2.7; (2), a heat of fusion of 80 J/gor | ess;
S

(3) a prof¥bdne cbhe empuiofghe pobyalefinsGn g ptymerdhlendhean bedyom abgug

L500c Ry 98 W) B bout P ol EF ot oy aniit 2B ot REE dion YRR | U100 ¢
can havg) tcﬁztbmemm%nfrsmrdbbma& tocbowd 501w%yfrmhhbbutrﬁﬂdpab<but@§ wil/s dtoms ed

o 400" RPuL | IafEAB it bation s(HP SbeRIaD Yo bf BE A WHEO B ber at ur o
ot o g o B et on of “t emper atur6 i n the range f1om0 to 1000C

that is characteristic of block copolynmers, and heretofore unknown for an
ol ef i n coddbginer , Aaypebyiokdfinknewndpelpgrsen Oﬁbrmampyklﬂn@tw waebopsaddpe C or

C4-8 ali hatl a-.ol efins e t.er nthls context is
reant -t REPadge bo1ver PR s e € dhe bRBle S Ahie i hpbi g
nmagni tUQl%ﬁh%bﬁ@?ﬁeﬁooléﬂﬁ tckpON ggersobaﬁﬁrqabdebpobﬁﬁmam ﬂleaﬂt@ AIQR@bindtida} The
inventive interpolyners may be further characterized by a thernmonechani cal
anal ysi thegeofiet rati on depth of 1nmat a tenperature of at |east 9C0C as wel |
as a flexural nodulus of from3 kpsi (20 MPa) to 13 kpsi (90 MPa).

natiy th e hani cal
ana ysi s p@kzlt r at ﬁ%%&g&%hyﬁ?kﬁ&m#r{a%%féﬁ%%?r%agﬁgw{?o\éﬁg lﬁshlg Isgt?i(ﬁlo40C as
wel | ashembpeiymen! ThoslefitiBobpaymbeastbedlekipad fréﬁ(bﬂv%ﬁnThttayy otefin be
characterized as having an abrasion resistance (or volune |oss) of |ess
than 90 nmmB. [91] Additionally, the invention interpolynmers can have a nelt
index, 12, from0.01 to 2000 g/10 m nmates, preferably fromO0.01 to 1000
g/ 10 m nutes, nore preferably from0.01 5 to 500 g/10 m nutes, and
especially from0.01 to 100 g/10 mi nutes. The polyners can have nol ecul ar
WEI ghts My, from 1, 000 g/rmle to 5 000 000 g/rmle preferably from 1000
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propyl ene- based pol yners with or without nodifications. For exanple, one
such nethod conprises contacting propylene and optionally one or nore

addi ti on wolyeeniwabl e 20 nononers ot her than propyl enepamdseooaadod4bs on

pol ymeri zation conditions with a catal yst conmposition conprising: the

adm xture or reaction product resulting fromconbining: (A a first olefin
pol ynery, r ex, 25 (B)
B st co e G B e o ot o

i ndex | esmpldsad o&(ﬁnﬂmnwniquw achwalpblyethylme (b gn ubBlqyeloentineantssy,

Gt al yoBe AT BRAand &)y R S T S nERAPoP 5%, TR Bl e ve
t al ﬁaﬂ@ L gedHe- | 5oM6d Catal yst (A
;:asa[ KI—SI%CEY%QI a?&?’ret hyr%eelt %)g/}y?phenyl??glr%a gtgglélg- i SSS?IgegyII{r)O%g]r;lﬁ atyst |

1)
a- neﬁphthaﬂhal’ou@néﬂyp’élﬁ %meﬂwimn@nmlypqlmphr@n@)qomm iene Aokt exa&lene
pr eparedaccording to the teachings of WO 03/40195, 2003U80204017 USSN

107420, 02 1 | 0 Mt AR AL B BEIGATAD kOBl Tl Ay T

, 2- phenydigmepyiendiriovii o-apetiionl of medihagekilhiafth annaly e tuksd to ppepapathed
accordl to the teachin s of V\D 3/ 40195, 200 U802040iL7 U?gcp 10/ 429, 024,
filed ymer bl 1%ﬁlﬁfe 154y Aoy mﬂf%f]x o319} oplypropylens ingladen N

15 (2, 4 B b bR DR LB R AR ) GRERIelchenzyl - [97)

tz)l slﬁ( 2 podwbﬁﬁf?ﬂ(fﬁ\riﬁﬁlﬂ’)l kighympayit eollypl;dpyl@ﬁe (Hﬂiﬂiyﬂmwwmd lyprlopylene @iPP), .

- enox CyCl O Zlreconi.um | penz repare
sutlgstanﬁ?/“gE §f¥’ﬁ@8 P&‘?Héfge ge‘?ﬂﬁéﬂnﬂg‘ﬁl ‘B%m‘?ﬂ%at 5 398010103, F985O Cat al yst
(Bl') is 1,2-bis-(3,5-di-t- butylrhenylene)(l -(N-(I -

et hyl et hyi§9 gmﬂ NPhEh St Jof BreoPyrd ﬂeﬂeqamh@pmﬁmaemm ca{n%]fr@ah%mﬁS (B2)
is|,2-bis-(3,5-di-t-buty Iphenylen(ej(l 2-meth

cyclohe
i i no) peabeyt 9 Pt%:dsgn pbeutrlOga iahewt Ob@ﬂ%ﬁmﬂ ;] é:éﬂ m"/ ) fipg about
(t-buty dy
sil anetlg g&n%%{j I me?’hﬁé a@buﬁyfo&%éﬁt]b%d[\gﬁ/toafgﬁﬁ azglgc??rtglgﬁ&RP (ngi'fth/é fgtoél}:hnl ques
of 1P &b 80 ﬂcﬂdao[uwa]/vt%ablaifrmﬁtabémo tb &bt~ %uﬁt% afihd a)tall \(féighmfhlyd
rhenyl) (2-nmethyl -1,2,3,3a, 7a- h- inden-1-yl)silanetitani um di net hyl
pr epar eBO¥ISE IsAdi al | y according to the teachings of USA- 2003/ 004286:
[102] Catalyst (C3) is (t-butylam do)di (4-nethyl
rhenyl) CesseBiiiygd - | 2, 3, 3a, 8a- h-sindacen- |-yl)silanetitanium di methyl
prepar ed sSubDSt ant i aI I y according to the teachings of USA- 2003/ 004286:
[ 103] Cat al t (D L i s bis(di mtsuill di sil oxane)(l ndene-| -yl ) zirconi urn
di chl ori d(—:[ ai | aBhefibers srsherswlinkaddiy: qny gaganskoewh infge Ageiekidingebut
shuttli
di (n- heggtll zﬁérg%t% @I‘I e%ﬁgﬁ% 131%111 %9%1 dtie‘ra%lo %1 éPQxI? ﬂ%&mﬁ&?%k%?,ﬁdﬁ]&g] [ium
I buzy! alrttbiaiion) dilasaéy paﬂbkfdﬁh (aﬂlybcﬁmlbdlmdd; mchﬁ@’)radua‘ﬂbmw;/th@k smithoutim
bis(di(tri hyIS|IyI) n- oc e- 2- met hoxi de),
bi s(n- Oextoaggwicy}g)qa Aty Pay- g)ﬁ’geﬁh @ %?@&éﬁéﬂi% Bentyl ) ani de) ,
n-octyl g E@ ?(Agl)gn&iUé li%%tnYNBh@@@%Ufi@dlsa@%édé(ﬁfdﬁméaﬂﬁhadlatlon
di (et hyI nap th am de et hyl al'um num bi s(t - butyl di net hyl si | oxi de),

et hyl al wethodstlivit (:em lsr(msed mrecmbdnchmems)oﬁmedeye;nﬁ@nhyl al um num
bi s(2, 3,6, 7-di benzo- | azacycl ohept aneam de), n- octyl al um num

bis(2, 3,6, i benzo azac ohe a aIu

bi s(di met h@7ﬁt bufﬂrﬁd}“’s" %’Yd SatgPi gh -‘/e%e ‘ésea" %’ g"g‘q)%m‘&%?le"“"n&

et hy$ zi QRra(WHolbtia9xiXledys, fakithh rd?l’seﬁ&a[ }&iﬁlbﬂes hftethe m(eg@d é‘lgnlﬁh@tﬁ(ﬁﬁtﬁeﬁeakes t he
formof a continuous sol ution process for form ng bl ock_ copol yners

especi aPrsfeigblys ¢legrans RregppiPyerinto 7&@1&@@1@@954&%&@ irafigtionaEse oS! yer s
or oyl by SPbEo BART RS S RAPREL Bk o B | SO RIS T S F?f?er%a%"' g "
(r:rglt ; : pl £ev1mgi}lgivﬁ§atpmheeltpahr§e)f{snp;ﬂpag M&ddflrgmﬁfﬂag@ﬁmmhm ca]iﬁmtad_]wteﬁ:‘le ion
ysts y disti u i zati
condi t i gAFoPEHe ! nlﬁé%&% P@Y%Ee'glf? £t 108, 0?)8’(503)@ @nﬁiﬁ&%é 23& W?’Ur es of
monggyer AR5 IHRES M LSRR RR AR AL
condy ti éhsmhﬁ??@.@ﬂ@%mﬁﬁ M Fler apeEE R IR Pl
beconmes advant aged conpared to chain gr ovvth and mul ti - bl ock copol yners,
especially linear multiblock copolyners are forned in high efficiency.
[ 106] The inventive interpolyners may2be differentiated from conventional,
random copol yners, physical blends of polyners, and bl ock copol yners
prepared via sequential nononer addition, fluxional catalysts, anioni or
cationic living pol ymerization-techniques In particular, conpared to a




t he sane nononers and nononer content, the inventive interpolyners have

| ower conpression set, particularly at elevated tenperatures, |ower stress
rel axat i owo 2hoegloer27cr eep resi stance, higher tear strengtrhr/use@amosbs ocki ng
resi stance, faster setup due to higher crystallization (solidification)
tenperature, higher recovery (particularly at el evated tenperatures),

better Abf-Agkak Wg«;&?&%. THeR8diatiGh fs%ﬁéll&%a%ﬁé&&t aPRdodagt b&vedh | and

filler acceptance. The 1 nventive interpolyners also exhibit a unique
cryst al dbana8 nogamdsitdatantdi mggatady, pidierablyrbetvedeataboutShiopbo Tt megaradshe

i nventiye .interpol rs have a rel ativel. arge difference bet n.the

tal | oot itiek B o atn e he suted GufamiEpitab S Apor iRt a0 ER B o
heat of o iRy enfRRAGLAIbYex@fipkOIPEr 8 dbb& oAl A ARObY BRpRYSRNPr i si ng t he
sanme nononers and nonorner |evél or physical blends of polyners, such as a

bl erid oPreferblgthel érastiationgs tarried oulradten shapimer ordabridation ebibelajtiade. Alge, in a

equi val ent. overal .. densjty. 11 is believed,that this.uni f re of the
Cvent i et grbsrifpang dropglene BeReb e SulctHes o b Pisfied T Yefronomer
i n bl ocled adikive s itagdiapd it elebiggkbaneradiation al dboat!d & abouh20 meyaadd.ve

i nterpolynmers may conprise alternating bl ocks of differing conmononer

content (including hompol yners bl ocks). The i@/enti ve | ntgrpol yners my

al so conprli@d a dfwsslinkieg e berpromaisd vithaisrgsslmkpgicaalysh agd appF3ARSt bl ocks
of diffgri i Loy : i i bk pe of
i st 11 bopy AL SRl g BincRBRRAC P ARl At pdrrdly SO GO ek P e
peak) metdrbowylicaicids, audobrganpatetdilic campomds swhelire erganip tithilee andhesmplsxes

Dot ot oSSR WBELUTE] S5, R, TPl 00 11 2

denonst §RLERikNAEAS debutPitihGiaSRRE! dbith BSdRRbalc2 BRIARAS abdiade, Airfhous octoate,
di stingui shabl e fromrandom or bl ock copol yners, even at PDl val ues that

are | eskad haphthenate, sinc eopsiilate sebaltraphthesate pagdrihe bke. dim carhexylate.specidh)

Mor eover, e j.nventive,.inter [ pr e i hpj gques to
't 1 uendip bR R PRl QY BRBIAET B3 R le REEPA SRy N Dk R T
conpionedtalgstdot gdgtle odlcaiaBehy) BAryvERl inkl eyt asagiEppicslanbdieedl dboued by
controlling the ratio and type of catalysts and sJhuttling agejat as well
asj he t@{%gﬁﬁ‘i‘ gt 803P whr.pol ymeri zati on, and ot her pol ynerization

vari ables. A surprising benefit of this phenonenon is the discovery that
ast he degrm_gof _bke béh?ascﬁ/e'lﬁo-kdlﬁ[cﬁﬁﬁ%g indiRR, BREFCAN IGiRRAbI4HS, tear
strength, "and high tenperature recovery properties of the resulting polymner
ar e i npravpoindsprgani¢ paakides anvbpadyectienabegylridlly]l ednapdungs suchas, ot r engt h,
and high tenperature recover roperties increase .as t aver age nunber of
bl ocks F)Fﬁl?fﬂg" ﬁ@ﬁlﬂr@'ran}lﬁgei’ g‘ﬁ% 150 %%@F&ﬁaﬁgﬁ&tﬁﬁﬁt&}%ﬁ%ﬁ{% and cat al yst
conpi nagjueireldbideN@hyiBie Sl9661'ERethaiyatd, dRNST SalcaRRgdipRigatdyy nfaldagd) rat es of

shuttling with low | evels of chain term natjon) other faorms of polymner

t er m natlinsepasgyd megnpaldylioyanyrate, dipyaykpegoxide; datei-befyl perpxide, tdbutl any

b- hydri de.el j m nat i ' ' e ' ne/

o of of | R G B B Al 008 Bt o Rl e B on, an
t he r esitttohergerokids} Bbldimethpl-n64i(t-duty] begky hexare, Rubyd pevokidal teyt-moylpl et el vy,

| i near, possessing. |iftle or no,long chain branpching. .[10 ol rs wth

hi ghl'y BFYESiaies FRBisER iyl e ag%weﬂgeéa EeppPipation B}Bgeﬁérf’éafge}rﬁg) ai%g‘ﬁdgnce

W ths ?”Q@cﬂﬁ%%lsué?efi?tt rbEYE v Ron 4:8 c&hﬁé&rﬂ%hi@lﬂ?iv’eg%fy-%éﬁor{a?ﬁ&é@ hing the
relative quantity of polyner that termnates wth an anorphous bl ock

r educes ldakigtwiop mietieh eedl arC<l,|CN 0eCef ect on crystal li ne regions. This
result can be obtained by choosing chain shuttling agents and catal ysts

havi ng an ropriate response,to.hydrogen or. other.chain, terninatin

ngont . “SHdeRt P EL At ] GRARE R AE CR anp R B RS T BB e

pol yner b;r %nﬂﬁfeﬁlo‘élll&ﬁ%tih Eleeurt. Qoo pteférdblyahé Pid-1a8 daditios(s P imteRluoéd via
hydr ogen an the catal yst responsible for producing the |ess crystalline
pol yner ageastesbaicl enneenteate eamprisine the giae ot disrrabascirpyn Ap e preRyhene

reghQ- ek I er i ar i j e | ki ne
o0 80 er % AR LB S5 Lo kO BE ARSI e |
pol ymer hidhad. g.patoyt 25 eveighepéeresitl(basad oh eienbtahtveithgobihp somdeyighta).| i ne, but upon
termnation, the highly crystalline polymer formng catalyst site is once
again available for reinitiation of polynmer formation. The initially forned
polymer is therefore another highly crystalline polynmer segnent.
Accordingly, both ends of the resulti43g nmulti-bl ock copol yner are
preferentially highly crystalline. [110] The propyl ene a-olefin

i nterpolyners used in the enbodi nents of the invention are preferably

i nterpolynmers of propylene with at | east one C2 or C4-C20 a-ol efin.
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unsat ur at ed hydrocar bon-based conpounds with at | east one carbon-carbon
doubl e bond. Depending on the selection of catalysts, any olefin may be
used i n ewbadiemend2s of the invention. Preferably, suitalpce/ust@bionsioanre C2
or C4-C20 aliphatic and aromati c conpounds containing vinylic unsaturation,
as well as cyclic compounds, such as cycl obutene, cycl opentene,

di cycl ope ien or nene
SUbst 1 £ uf Bt e e e BB PP I HRAE (o piobPieh ol fer Y

cycl ohye:ffetumzﬂr fpdurgr Rrefesablyltboati least aukeproané addmmmm@dmtlosumpum sfftans as wel |

t h f th C4-40 | f
o et n AoReHED BB et St HrplioBlsel e BBy Mt MO RS ©
1- but engyecht RRINBAGrefbrabBX@HR abdutEPLFR Abodt 106 Ei@REperdend (38 Een the daiale ne and

1- dodecene, l-tetradecene, 1-hexadecene, 1-octadecene, 1-eicosene,
3- néthyWelgllt—Qfdh‘ePl@PYEnemrmlb’mel pent ene, 4-methyl -1-pentene, 4, 6-dinethyl -
1- heptene, 4-vinyl cycl ohexene, vinylcycl ohexane, norbornadi ene, ethylidene

Or 20 o ol § L ARFAHES o BCHARBIA FrodefH iR (ER B0 BYRLBACIBPE
1, 4- hexﬂvllﬁa@latldn.wml?aﬁéhﬁﬂ@ 6709?7430d1@cd0£me,cr0]ss-91n1dﬁgamhtbmbby UNher C4- 40 a-

oI efins, and the like. Althoug ny hydrocarbon co tain a vi.nyl group
pot ent i léﬂaﬂsﬁtlﬁ’&y’h!f@ c3abg used 18 Hasnts olhe fryention qlﬁﬁt O%F%P’i@él i ssues
such asy, i enove
i et B o e B B TTe 2
t hel 0ol st ladibenisi fghmedofndtthen enposing theokloy e th the phétoiplitiatriid 3}1ff'15imt uv

P oo FRGR TR A RGPS BANHIRTrRIRD v M SR EySaR 18 nononrer s
i ncl udi fgcide)dTeREinvaniBRaRY hrofifatit &BBnes) e T8 bl ophEndnee 8s mbnéuettalsIrene, and

the like. In particular, |nterpolyners conprising propylene and styrene can
be pr epdiketdnésy Tholpripwsirn ghotheeatiéendh thgmonecre@alws tigphomelatic gleaagp of fheet-s

compr i sPath @ ek wefibkoRauSR ity oTBa P apere Fest iskPpuRa aiarssh [ 114
Sui {40l ¢ Me&& EI?Q r@d j’@é},@ BinORHBRpFo1Shd D). gmfne%aOF%anw anched

chain or cycl |c ocar ene VI ng from6 to 15 carbon a
Exanpl ethﬁbc}s:mmtabl A Gmmmdmnslugimm_eﬁléls Harebodibjmites, Chrcbesten England.ed t o,

straigh ac Qo
T 7 oct e ReRofFobY. e iR CA Y SRR o miR SR S e
5- met hykyohg, NY‘W@dND‘PQ'un%; Jraall m& rdﬂem ReB; @972&@! 9®de3.T7BihH§1éheyll 71

1, 7- oct adi éne and m xed i soners_of drhydronyrrcene and di hydrogci nene,

sr ngI e Ammghsm. 89¢) 193¢l En@473 s lbhsyashepisnt eyanoagsss ataramatic 1,2 diketones,
%d: yCA? Qfd(?fe eAr'l‘%c?esg l?e!dqgi{)ﬁﬁﬁ ?@@6@81&'(3& @)\fféhoéj?ﬁjﬁ§?§j'ﬁ{éepref%ﬂgd
rrul -ring a

ri dged ring diénes, Such a

tetr ahyddrﬁpd’iﬂﬂl‘fﬁ)m g tlyds it eprcahmdfo&ymmyladetoylmnom fﬁ(;HQ-I(HD]-@,(OCHQ,)z-

bi cycl 0-(2, 2,1,).- hept a- 2 ie | keny aIkyI dene, oa and
cycl oal ket g IﬁGPlE’)‘Hreﬁ“é#ééaan@ﬂ&lﬁ @%@ﬁﬁr &% g%ﬂﬁ%ﬁ%%@@%ﬁ@ herg_
Propeny brf5 i@ ﬁ{@@ﬁfz‘f&gful q’n c@i@é! bi f-il?snﬁvgntfbﬂrag Ph8@tiators are Irgacure 184,

5- (4-cycl opent eny nor nene 5-cycl ohexyl i dene- 2- nor bor nene,

5- vrnyI3@9dﬂ@hﬁﬁnmdé&S&nﬂiﬂ@ﬂﬁ@cﬁad1@ﬁe43ﬂ£ythe di enes typically used to
pr epar e EPDVs, the particularly preferred dienes are 1, 4-hexadi ene (HD),

ylid 2-nog bor nene ENB) .- ..o-.vi nyl i d ne-VN oo
hyl eﬁi?‘lj N Ofrb%l} SEl odﬁ o’ftlée iy 1o§rtfi% gg‘&oﬂgﬁlegﬁlre { ) @Phnatmn
es DECI akylith a%lﬁf&fds@l@kﬂ@!r EAG$ Ebt@cx@sslﬁ&éﬁ'ﬂh&ﬁ@ﬂﬁz@nﬁﬂé Barenting of BdBYadiduts,
One cl ass of desirable polyners that can be made

1, 4- hexad HD
in acgé?la%gggox(mp%r @M@ém@rﬁﬂc bonsp tegpshar Hirengh te fermation 96 covaksnt bonds with

i nt er po} I}/erf)%fl?bo?lfes E’JnOrPeVds%@%t 1%3er8fon%é%€1%b géeﬁJhbgycm%a 8ty ethylene,
and Optl Oona or nore | ene nbnoners. |ns for use in

this e n‘poldﬁnﬁﬁbnabfl et hbeypdf(ﬁﬁ;ﬁikb two\oe plor®sited Itlmt dpsh geipkticn byl fdm 4 avaicht
CH2=CH near or brapched_al kyl %rou of fro l1to 12

car Bdn Q?@ﬂé’“h E)?E?rﬁn étseab?fcldé‘lﬂetoilﬁ]lleecoé’g et Repieentdiiye Phetpcross i st 1 ni t ed
to, pro :hﬁiéebut'ﬁé)lli’é{tl d ece EIJI i 1§ﬂﬁiv1ﬂy18? Q:%m SuiMP B as, for-example,.

4- et hyl -1 - pent ene, part’i cul arly referred a- olefin’is
propy!| eméallyTbganpratg yiiahyd 1sioa$amirqmIppntaeﬂhlatobtegemeﬂlad:rb@at&, efthataneglytcol i n t he
art as EP or EPDM pol yners. Suitable dienes for use in preparing such

pol ymers, especially multiblock EPDM type polynmers include conjugated or
non- conj ugat ed, strai ght or branched 4hain-, cyclic- or polycyclic- dienes
containing from4 to 20 carbons. Preferred dienes include 1, 4-pentadiene,
1, 4- hexadi ene, 5-ethylidene-2-norbornene, dicyclopentadiene,
cyclohexadrene and butylrdene 2 norbornene A partrcularly preferred
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to 90 percent, a diene content of fromO0.1 to 10 percent, and an a-olefm
content of from 10 to 80 percent, based on the total weight of the polyner.
Furt her pwefescaioligey t he mul ti-bl ock el astoneric pol ynmer #Cnaseocs/ oprsopyl ene
content of from60 to 90 percent, a diene content of from0.1 to 10
percent, and an a-olefin content of from10 to 40 percent, based on the

t ot al wei ght
pol yer Sritinclart Mo BT ke, Al B T 0"
about 2ths0ike Obeferpaqujhetcmbcbs;zIMkeosnfo? QsOMAh¢ preSO0 j1IHRBtiomae compefimisaiii¢h f r om

20, 000 350, 000, d han 3. 5 f bly |
20000 bR sel R PR e s S TG SUR LY ==
pr ef er aRiafycyd H&Qt@@&@j%%tﬂﬂl’ﬁs@cy&h@@%%@oment from65 to 75 percent, a

di ene content fromO to 6 percent, and an a-olefin content from20 to 35

percent. [118] The propylene/a-olefin interpolynmers can be functionalized
by incor pdt&@li ng Q@rtaléa@,mp@lﬁéisfaefrﬂﬁtboﬁh%tph(éﬁmtﬁwrrﬂnﬁ@@hﬁtﬂcmﬁ'ﬂiﬂl@f ke ur e.

Exenpl ar n 4]

onsar ur petttThS lenflP Ples B b Ba IR cHblcr FERTBY fhe B Rl Yoo
unsat ur at @ereneadive 8peticti(efol) ik ratiedls oanbboesyhmenésg etd. )atpbts( éxpcd&ﬁe to ﬁﬂ’ 1s
t hereof and esters thereof. Such functl onal ,grou

graft to a
propy! ehght agd ¢ @thsmenthéﬁo‘@ﬂmrbonémﬂttww y@éer g%‘BFy YFE@BOWdttga"oiaprl ene
and an I.ﬁﬂiﬁ [ | YiEenRbcRbiRRY | ene,
the fun lt% oha 13Soeg[?rvgr%ﬁrrétg{rE)(f]1<L';1n opt 1 ona }1%3“ &iﬁgpP@o%%n’%{r@? (s) eR/baens for
gr af@ i ngorhpoumtds orchlde ghospfongihdzides desoeibhy e8P #4124 1 362 and 5%4;“862 exanple in
U S. Patents Nos. 4,762,890, 4,927,888, and 4,950,541, the disclosures of

t hese pat are_inc 0 d h b refe ence in_their. en 'rety. One

parti cul aﬁﬁr‘?‘usef{ﬂ ﬁ??g P@ﬂg e&f %1 H%tnétoeﬂ ﬁfiﬂﬁ’qlgge“fﬂ@f&%t amount  of

the fungdcopdal cﬂfsgﬁﬂhrtgr es eBﬁoséHﬁklde)tlflétﬂﬁéﬂ dah atlditich uﬁbwtarro@ﬁmcmgr Jh The
pically be present in a copolyner-ty

f unct
f 32& : gﬁgs ¢rgé<§ﬁlft%n§tgth§o%9t¢émumnr rissedeither imeorabingtionewitlyp Baltlp@t@f‘%%]l’é?ﬁr

t f bl t
Penst absor JEERE e Uph ARt s WBitbed (W FLEObaRE RN bhoBi e BICT P 201 Y @

pr esent expostredo Pobeafetadiayipe. Ruptetanmmrb iex@dplenbvLsifpat yrosslinkarsaine devotibdd | ess
t han about_ 40 vvegqht percent,. preferably |ess_than acEJout 30 we t percent,

and nor & YPRA4nily ar@sféoqsttalﬁn&thsatgwm&rgm Efhsprgpdiation Eélf’%"r @l“hr ticles
of I\/Bnubsgtptg.tg%s %5]7229111 s 3376ef ru@@ of‘%\gh&ocrb&ﬁnk&\{ﬁ s ¥8bbAiRRESIs dpliohd. the

formation of ric, éspécial non-woven fabrics. Fabrics formed fromthe
fibers have been found to have excel l ent el astic properties nmaking them
sui tabl e f[dBO]rranyAgénameqne rlptsiadditive.oes phm@ytlotpsoldtfmt@nglmmt@r% tlity.

[121] So of . t S roperties..of..fiber f
expr essgt;‘”{a'i’%m%rﬁ‘r‘%gg?* CHE?'IY%‘ Frggl gt %glegln ka%thné‘?féh%?a gts I?&L%é% rﬁggfg%ﬁl bttl)lﬁded
fabppc preOAdHItE($)As (RO 1houmut 012 a thhReiBateh ebtli&dtr&b Qpebtikiag thdvaate car e

obtained are as follows: [122] Tensile nodul us (ASTM 1682) (1 0%
ext ensi giffergnt bpsa 1e8in apdherronelyaer ¢ Bafesab 1@’%?)3110%? idyegangenteation forthe 900,

fror & pr i t Qa9 ohAdh

[ 123) "SRRtk i iR S AR B R g e e e
t han 70Qoncentraepr ef erably | ess than 600, nost prefer abI y from 100 to 300;
and/or [124] Tensile nodulus (g) (100% extension, 6 cycles, transverse

di ti f f bly .l :
st pror BBy ¢ RbrEa shepBoBaift  pngieidiolhe eSoddtin 5585 205,
ext e5si ghouft. q%@ﬂe%t , Thdat 1%@6&&%%@&1@@8 iftRAR cBoPam &vRit 8 Mrﬁfa%am 001f rom 40
to 200; and/or [126] "Per manent set SQQ]@ (obtai ned through use of

modi f i c4a alwt 5 m;n@mhaboeﬁowaép@t t abpwied-2 nndmglos@r@fgmbbdfrmqb@m t han
continu h.fabg U8 50%.ex nS| ycles, M) : preferably
| ess t h§g)1§g9a é"ﬁ’?é@?& ?1)“{[%1 We?%}ﬁgfg %8%1%“2- about 25% nost

preferably | ess than 10-20; and/or[127] Per manent set (% (50% extension, 6
cycles, TOuS2pr ef qthaIphytoirﬁﬁﬁoﬁ(@amd%ﬁﬁfonaiphetowoeélﬁﬂ@k@i))cahbeh&daedrchmgtg of
about 5-about 25% and/or [128] Perpmanent set /%q 100% ext ensi on,

cycl es, dufsrentstageepiibe ibpeadilpmanufadyring pracesse figphotagdditiyes gan W‘ali‘?é"é‘dof

abo Ade (% (
1003})exten5| orstl%ﬁégmé@?ﬁ“e%%g%?%&e& éeirrlg%ﬂ)e esd }Ean 40\6/‘%:%mf?ri§8%¥1%1§§ ably in
t he range of about 5-about 35% nost pr ef erably in the range of about 5 -
25% and/or [130] Bond Tenperature (C) less than 110, nore preferably in
the range of about 35-about 105, nost4spreferably from 40-80. These
properties are preferred and have utility for all fabrics of the invention,
and are denonstrated, for exanple, by a fabric nade fromfibers according
to t he |nvent| on and haV| ng a ba5| s WEI ght of about 70 to about 80 g/mZ
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preferably in the range of about 10-about 20, nost preferably 15-18; and/or
[133] Tensile nodulus (g) (50% extension, 6 cycles, MD): preferably not
nor e t harwalkoa10820, nore preferably in the range of abeutr/Re@sabmos 300;
and/ or Tensile nmodulus (g) (50% extension, 6 cycles, TD): preferably |ess

t han about 300, nore preferably in the range of about 50-about 150; about
150; a T : F@ﬁ% . oyt

pref er Q%fé;ﬁl %%%uﬁeﬁ’aér%é'g%g&t 6&@&%}13%%[&3&% gggégf%}ﬁfl%?’ %ﬁ%ﬂ‘r/ange bgfz éé%déﬁg%&

10- abouintihe ekit3de}f jushpser the slpedie] g imthds gase therafficientrixing el cotriponents f or  al |

fabrics, of the i.nvention, and are denonstrate f or exanpl by .pel 1 bl own
f abr 1 ¢ alors SEmiAR R ottt grithe PATaLD PO eSSt v iffut
i nvent i oiytodMRAR el Al fhBRAimHAGE HdlbrPhotRrdsBlnlieh YAThd iplied tPthé @xHaded

diameter.[136] Various honofil fibers can be made fromthe copol ynmer of the
pr esent fibarwisa kissrroll, splapddinping intp kesolutipe méth asditives ey by iusiag othst indeptriab] own

fibers (usi e.g. ste as_disclosed,in USP.. 0,563, 4 , 220,

s, 666, SBETSR o §o9:1paBiEi " The A finR eg B ilp ooty {5 B icuteeifE Poond 1
USP 4, 4dietionddphetictadidtion fin Hesgintions Sebadl gros3sinTheplotd bédifivésadantbeber

di anet er direcﬁlﬁ wi t hout additional draw ng, or they can be nelt spun into
a hi gheblendedruitbthe palyolafipsusingesrnysntionel mpognding eqwwinineat, inednding§in

di anet e - i.onal fiber draw ng techniques. [137] Bi conponent
fibers %gﬁ§g$g%%@2&§g§ggfron1the copolynmers of this invention. Such

bi component fibers have the copolyner of the present invention in at |east
onel(orti qb83]f t hEhd pdoeer.oflnr electrumugectid radmtioh ead the doadiatiirctimp arecabosdn ber
(i.e., one in whi .t he sheat.h concentri cal urrounds the cor t he

boi yol efd 8 ©HONeoedcr e "CHed et g SRy s ah feredd

pr ef er abphy pretddRdGRARLY FRfesdribell REEP De@DIB 58 BN MRWadafiveRE wthcafmement i ber
but if it 1s the core conponent, then the sheath conponent nust be such

that it théonal stabilitpiseiaes) prerhised withsl nolydlefin tsping erdrugled énto p fiber, apd éraghinted h

conponent is.transparent .or franslucent t - radi atJ

suffici Bt CRynpalHTIpsesh vt PR ST 6C§h°ri%?‘%t¥%l @g‘% gi’jéeﬁ‘{}’ing%%{}"%: ?ﬁ{éseé‘? "8k the
cor g5 pokataRi advintdges RNisinpoPednyinBess Badesatanpdred withad bantigpededentduye as t he
sheath and the core in the sane fiber, preferably where both conponents are
el ast i clibercrebessef akmjtediahric Whieh aweallected s ash®olnas a | ower melting poi nt
than the core conmponent. OQther types of biconponent fibers are within the
scope of L['i‘§4]' nveﬂ%{cﬁﬁioﬁ%?é(ﬁl)é acc%gliéﬁéa by 4Re ST PV hathAtIHE Pré@rablyfl @iy - si de
conj ugat e I'bers (e.g., fi'bers having séparate regions of pol yners,

wher ei nradietiopas sroplefedupio thh etensgs @it 00 Hemiit Theirpdmtionsewrcaran baaty EV-

portion.of the fiber's surface)..[.13 Th hape he fibgr 1s not

PP t eqligheniiplar dperattnd £ 308d peAbpUhan v frBRRL2ooh 36et edffa i shape,
but 26 0MBLipiESaphb1E OF Suppdify tefdesit@dosafia PR wtheh cas béadjtisttdtdadppsdpaiaee, or a
flat (i.e., "ribbon" Tike) shape. The fiber disclosed hereinis not limted

by the divalseviieh mag beifbeexanipigd00wsEs opf &Pevetts ot HR00 avafis ashigher ariewer.

reportegq,i ' fr i ashi:0F : o g&§§q [ asured in
deni er g%érngfa ?’re\éﬁéﬁf’?‘dﬁ’g%{ \é ﬁ?‘g%ﬁ %o)?frlﬂ %&Pé%%a&ha?% I'S ehg%%d El\F]é{ésret he grans
of the idiationds uQROY camlediost aifa ddsade Betwem aboliehiein® tdvihont 5OGfsem>,gener al | y
refers to an extruded strand havin ni £r r filament, greater than 15,
usual | y PEferaplybetwesh abput ﬁr}?f@p@@r‘iﬁ& qudjg‘é?ze 5IﬂP"’ymiggﬁaé‘Pg c"frg}t)‘? ?aﬁ’é?‘?havi ng
a deni e [ ] el

B R e R e L S
For t he 0fC bestouo 601 insayi discetet énoplpyddn el'ledi phiottoerssltadingdprovesd éd fastenati legheni t h
little inmpact upon the elasticity of the fiber. The fiber .denier, however,
can be ARIPRFREES: Brefeinbly; fhe tadiaian s cRESA Ght alks ShAREHUACHFARIE Bend. as
such, f T i id,gnment for
mel t bF%%#%L?%gﬂﬁg%§%¥eﬁﬁ?%h%@gygpgékg@ﬁ?gi ???%E%ﬁ?g%gﬁﬁggﬁﬁﬁg%%; and from
about 1 photoadititive B Grr@difted snthdy ¥ fradiati@ndat about Idokemheabsutautent.i | ament .
Nonet hel ess, preferably, the denier is greater than 40, nore preferably
greater than or equal to 55 and nost preferably greater than or equal to
65. These preferences are due to the fact that typically durable apparel
enploy fibers with deniers greater than about 40. [140] The elastic

copol ymer can al so be shaped or fabricated into elastic films, coatings,
sheets, strips, tapes, ribbons and the |like. The elastic film coating and
sheet of the present invention may be fabricated by any nmethod known in the
art, including bl owm bubble processests(e.qg., sinple bubble as well as

bi axi al orientation techni ques such trapped bubbl e, double bubble and
tenter fram ng), cast extrusion, injection nolding processes, thernoformng
processes, extrusion coating processes, profile extrusion, and sheet
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process that is particularly suited to the preparation of tapes, bands,

ri bbons and the like. [142] The fiber can be used with other fibers such as
PET, nyl owo 2e@ttooa2; Kevlartm etc. to make el astic fabripcsiusé@mcmm4asided
advant age, the heat (and noisture) resistance of certain fibers can enable
pol yester PET fibers to be dyed at ordinary PET dyei ng conditions. The

ot her ] -sused fibers, especially spandex (e.g., Lycratn), can only be
used aférﬁgls)ghglgyg e PET dyeing conditions to prevent degradation of
properties.[143] Fabrics nmade fromthe fibers of this invention include
woven, nofil@Sten ahotideidants, atgy,ilieafosNOSwrganoxflAbe, leganond79d anddeimassdrbus by

hod g, | aced h i cal | | ed) fabrics.
i o oo T R (e B bl P R 8 pinbafely BRRART o bRt 62088 i g
stapl e {idealesrada RN SAGpiae bF fabkieatfon| dpefition iahd/eN® Wedet tdhtidUthe@REALT ON;

or by nmelt blowing fibers into fabric and subsequently cal andering or
t herdnal gpftisgred icragslinkéng @sulintabit exassivereriaiion).abt-piesess GANGVER CiZapleiam

manuf act uri.ng t.echni r I ' [ e art and the
di scl osﬂ?aéatf”gw?{%]f’ rﬂlulo%%g §' r% e)gxeﬁyrh?}}gél?%eu‘?%fi tfﬁ%@ﬁ%%g& Eillcﬁgdrs félrtt?lgct ures nmade
from sugdacfivdienof asstluval cmalyftahd/de tnpotdd protdeatiliiyp dimdvii R0 (frone Qibaen,
including e.g., blends of these novel fibers with other fibers (e.g.,

pol y( et Hylg¥heantberuspthahalightsfabdizerot t on) . [ 144] Nonwoven fabrics can be from
fibers obtained fromsolution spinning or flash spinning the inventive

et hyl ene/ g gyjef | ”Bh@%cﬁio%éf%ﬁ be H0L&L: SUEIRAT PG, te! OSSR b SiRENNI Ng and
dry spinni'ng.” I'n both ne€thods, a viscous solution of polynmer is punped

t hr ughpraseni khiceild astextéedranpassatithahwould advéreely iaffectieithershegt-registaprcqiorer et t e.

The sol vent .i s, subsequently renoyed, | eavi.n fiber. 5]. kn

enbod RIS BhaY HE TP Re L hien, ety oy pEie o e s B RREROL 0
for m nga @iy 52880 SR tHeRY@MvENEt Stthy bevdymerQbeifmuléidesalopBlymet Bed b@si C
system has been previously disclosed in US. Patents No., 3,860,369 and No.

6,1 17, gomoregtharipolmeerhdhasbifie totalovishtat dip Wgnd)e Representativerfdiers nglude s
entirety, ..Jh ro ' cl. L: . . ] f to as a
pin celomATpE RpaETuh FESRACHEE okile A i RO BRRORS, hEl Ll D

no P}y\pvaﬁ?@dimem, imilivmch_aldf;lm e, itle ﬁlﬂ? immalswb it];] 8 miagerial écht wﬂddapmmt
solution (or _spin Liqui i s.continuoys r batc se prepared .at. an

el evat eff @@%é@h@ﬂ?@cﬁﬁ@tﬁ%@@ﬁﬁ@g_ %ﬁﬁ?‘%ﬁﬁqﬁgﬁltq ’6‘te\trl\$‘?ée E’B capyslt 2ea
condui treagﬁﬁmsp@?e%ﬁe%ﬁdqg 3Gt dHish@a e dogaher than the cloud-point
pressure ichis the lowest pressure at which the polynmer is fully

di ssolved in the spin agent form ng a honbgeneous single phase m xture.

[ 146] The [#8Tgl e Phashicpdiherfrctiaotastiicient pidwdtberhvarieps sain faiglown orifi ce
into a L.ower pressure r letdo . chanber . b ower [ I@@”rber,
t he sol i?hggf)gafn;l?ee'?gg’rﬁufiﬁgs ?’Qﬁl\%}lbcﬁsg% ° 1P eﬁ%eg-lfl ?‘*3‘61!‘% |(§%é1§§ ?%E@l%ne phase
of 2he diosPBOSbAUSI6652,39),sustdedits in £ BagelvalSEeanor exenysia IS mddicgtionnari |y the

spin agent and the other phase of the dispersion is a_pol r-ri phase
whi ch c8fRHPeRIOdsandgrolyatieylsiplxgngs (seeTfpy example Hﬁés@@%ﬁﬂr&jsniaﬁ?%g b sper si on
i's forcedst LR Blost i diRIIGRS iR finish
(pr et er Soy) e p R e 161035708 (DS G SIS RIS ARIGSS B i

r api dl y cémpesiti@s)thatzan alsbdpabedrer energes from the spinneret as a yam (or
plexifilament). The yarn is stretched in a tunnel and is directed to inpact

tati ffle . T tating.baffle h h that t. f th
Cato o t1Jn88Le, e EdehE b biesr D SURBRSLpRbodhRRRARIR LT L% o
opens Up idRBtidERut afdBot!iReAdddne 1iaatf fikeneutib &y the SpRificerdbdiigbkntaset fhaht h

oscillating notion having sufficient anplitude to generate a w de back and
forth sWaldss indheatedeth thescdnsary, dbwartoandeperessitaggs aferty Weiglfowd! peneriqabeat ed

about 50 cm bel ow the spipneret. .and_ the back a I ' ;g notion
is arr aﬁ&@ﬁs 118 2BRIOF Y- Ry A ﬂgglgﬁtr?i&egegae?gl N ?[ %Pjr)nﬁgtbg ﬁﬁé%%sﬂoﬁﬁif? As the
web is debbegteat ditsidd e Bakdd rangds nhdysstilteill ingthilthe Boopend theinventldn. enters a
corona char?i ng zone between a stati onar(?/ mul ti-needle ion gun and

1 il

gr ounde&peaifiadetais deserad ipleaschexample shoutd ngidegpestiugs a@ﬁ?ﬁeﬁ%ﬁaﬁlﬁ@&aﬂ o a DC
polﬁgljgﬁeﬁmaﬁxmg sui tabl e voltage source. The charged web is carried by a
hi gh“vel'ocity spin agent vapor streamthrough a diffuser consisting of two
parts: a front section and a back section. The diffuser controls the
expansi on of the web and slows it down. The back section of the diffuser
may be stationary and separate fromtarget plate, or it may be integra

with it. In the case where the back s#&ction and the target plate are
integral, they rotate together. Aspiration holes are drilled in the back
section of the diffuser to assure adequate fl ow of gas between the noving
web and the diffuser back section to prevent sticking of the noving web to
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Moreover, the flash-spun plexifilanmentary material has a BET surface area
of greater than nmade fromthe soft polyneric flash-spun plexifilanentary
mat er i al .woheoswi®27f | ash- spunnonwoven sheet materi al carcChass@énbansed,
area bonded, or pointed bonded. O her enbodi ments of the invention provide
a soft polyneric flash-spun plexiflanentary material conprising an

et hyl ene/ a- al pha i nterpol yner (desgkhigd therein) bl ended with high density
pol yet hyl ene pol yner, wherein the ethyl ene/a-al pha interpolyner has a nelt
i ndex of between about 0.4 and about 10 g/ 10 mn, a density between about
0.87 and HIS9Ut 0.08ropylese/ctiteng blask sepelsmenkaving about{ 2 7opTRIEH PeIcEss t han

bout 4 d e ifil i al f
o eat orCtnREH ahEu sy FotbRidtdy PRRIEE YR or 88 sdiiplophieoe 508,
of at |mastat@MER]héRliredladalsTa0 N 23NysadionSI3eeCs. Mditlg, diabautPSaye®s simi | ar

to the foregoing process can used to replace Tyvek(r) spunbonded ol efin
sheét s Migktesi andjapiaveratigensity ofabpiid)-877 gcmorad @aéﬁﬁ%ﬁeégﬁai SESRFRfFenteRy

packagi o ' r ok [ : i.0g, nners,
B orotapBHEASy i SRS DAY B ARGE TS, HBRLFRL PR RE ARE IR0 oh
can be thmdsbous# denittifilafrieh® nsingmdphiatiamided agmfardti. $he medirspirmmng teoipedbirel ast i c
conposite articles (e.g., diapers hat have, el gsti.c rtions. FEor exanple,
el asti ds peputi2énsCathe thropghpyt 1591%8 % E@Et(%n}sﬁ{“&ﬂﬁ’ﬁ@ﬁgﬁ%ﬁaﬁys HEHEHOR i ons
to prey hapgh ' WPTo the Aier AaméiRY 8Mfrotheakage
(as shc}\i}ghe#qﬁ Pld4, 38%%@%?%%%!“3?2?@2)@?6 tﬁﬁcégg?gbcl osure o? which is °

i ndér pabatieitclesssthan dyout é denienpe filar@irte iThethailidngmarveoven fatirisis theponot e

better formfittin d/ or fasteni for._a.goo L.nat | of
cont or t SN on B it RSt AP 207 Bt € ana et AR R A8 0 ce
struct s tMAHibds. CORDInAR/i@lASibErs lafe/mbdsuidiToemietianidal pisperties, .adanpd €, the

i nventive _lfl bersb %al?rdﬁ%fj gnd/ or filns rlmy Ebe %n%o%ipo%at edhllghlob_g;tiz%%_?/
st r uct utersledircegts oeabq - Berags{enisr.iaalongationto byt picdEem aho Y184,
filed May_1, 1 . i [ - . ' he

i nventi® ergfgﬂelglg%o()fﬁég?mo%q%%Q%%lgggs%%&gggw&\r%%ﬂ %glgﬁgllﬁtg F)g Bgsufgi ncl udi ng
CoNSuUNesragie/desicr, abd h nadtigfUsaiy e abeud 60i°Sp Eehbmltannsnmeven fbadhas & bisds
apparel, diapers, hospital gowns, hygjen | i cations, uphol st fabrics,
oo [ rsaiphiHaop i AHg v ant PREIG brapbs ARMT BPeaonaanicak SOt GEd: |

vari ous,gf ’ riap&S 3309 RED 36 2 b1 Bt 870indPXBMRI& oflaBy@r S0 of
t he st r%@t%]rggldélggﬁ?l e &?tﬁ:r LaJlSP ' 5120’(i .e?, the elastic corrpgneonta) can be
repl acegPowi t h the inventive fibers and fabrics, especially where flat,

pl eated, creped, crinped, etc., nonelastic materials are nade into elastic
structures. Attachnment of the inverﬁi%g)l%&bers and/ or fabric to nonfibers,
fabrics or other structures can be don y nelt bonding or with adhesives.

Gat hered or shirted elastic structures can be produced fromthe inventive
fibpys angigo] f abAimgepyad/slyleletsibélcapopamehbeinpubmitddts weightiperoom- el asti c
conmponent (as described in USP '512) prior t ttach , _pre-stretching
the el a§tb}’]@n‘?:@ﬂ13p%h?§h§8érW%ghttPSTCSFttI&(%WﬂE‘Pﬁ ?“%ﬁ.?t ﬁ\l‘é‘?é.fat%;ﬁﬁﬁ’rk’ing Uf§ite| ast | c
COWO”%@T@E efzs% %glggfs‘ﬁ%o °bﬁz§?& kg g ab&ﬁ%&/lo’ﬁliﬁdt&?ﬁﬁd & ﬁ%r&lﬁﬂerf?,ﬁy esed in

a spunl ace or ynam cal l'y entangl e process to nake nove
st r uct ualemit 0BG geenapmicgn ¢sSmateddntd s@mert ewitay of albovt 80 %wndsol Isegment1 2)

whi ch b with the. | i [ £l s/ fabri i bed. her ei n.
53] COMEFRaS Beow 12 P e ity Sbont 4DBERY bher iopBrieal ERES B iceq 1
WOVEN OLnikithl affiRAtus Athle St IMMRTIR RifRrat@s iid ANER4T < Bhabihe gibers(alt®dlawdSP

5,037,416 describes the advantages of a formfitting top sheet by using
el ast i cinrthp melisqrs espivaetste dipgegsr ofigpout $0@ micrppedewy Enthp Jiber digaeter coul d

serve the functio menber f ' r I ' iC

formt oc?)‘Te(?W’b‘ﬁn‘% %emd%eglilﬁrggag}(gﬁ?’i ? ??%;(.)f a?’%g%is(bl %ﬂs&hggﬁbgﬁﬁ f &@e. Oﬁ,ﬂggl, 747

( Mor man}poold@e nfbdQiibd &2 nhdcheical pshentiesf(pdivr to Sradbdiakdgkdnt dred atensite be

substituted for elastic sheet 122, which forns_a corrpoaio)Pe el astic materi al
t

i ncl udi Algength efabeyt bily sramp@enigh er eloagatiqnyigdreakind 4p Yl P APSPRRME SEh al so

be mel I 0 [ , ' ' ot he

ar o oo 4 TS R RS gl B AL ST AR I8 1%,
general ly describes elastic co-formmaterial and manufacturing processes.

[ 157] El astic panels can also be nade fromthe inventive fibers and fabrics
di scl osed herein, and can be used, for exanple, as nenbers 18, 20, 14,
and/or 26 of U S. Patent No. 4,940,464. The inventive fibers and fabrics
descri bed herein can al so be used as 48l asti ¢ conponents of conposite side
panels (e.g., layer 86 of USP '464). [158] The elastic materials of the
present invention can also be rendered pervious or "breathable" by any

met hod well known in the art including by apperturing, slitting,
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yarn, i.e., a fiber consisting of two or nore fiber strands or filanments
(elastic and/or inelastic) of about equal length in their respective

unst r et chwo 28dcaoeR7i ntertwi ned with or tw sted about onecarustévenys4s not a
covered fiber. These yarns can, however, be used as either or both the core
and cover of the covered fiber. For purposes of this invention, fibers
consisting of an 10 elastic core wj g.4n an elastic cover are not
covered fibers. [160] Full or substantial reversibility of heat-set stretch
inparted to a fiber or fabric nade fromthe fiber can be a useful property.
For exanpl[®91]i f aA popylend/cftiyene bleok dopolyawt hadng Bleduy i 8%dyeishigpesseit or

weavi ng, ., t.hen the dygj,ng and/ or avi n rocesses e flcient
becaus getleﬂgner @6‘@?’ O}lgﬁ# )é g@ 1gh|9 Rgff}lv@?@’tl%ggﬁ%nw}tﬂ%%aﬁglg %tgelgg é% a%ei(ﬁo ns.
Thi's, iflow ¥it8, MPRImBSuidel 4 TNI D M3y Sbriditi 1B 0L I16 GgofRibatii S0p$10 N whi ch
the fiber is first wound onto a SJ[oooI. Onge the d%{EI ng_ and/ or weawqrrll? i's
conpl etmihutashand aneversddansity of abont O877 alsny candsmss l@awa haydesegmgl @atenf per

b | ’ . . _ A b
necessar e prEtys B ottt A Corkit Be MR PDAE o SHEE Oy HOHBler Bber D"
agai nst (1&wsldsacbent 1.5 deriak@igmentPusing aepeaitondédappaeans. Tae mefti spaming f i ber s,

and net hods of makin thoe fibers and 20 articles made fro u fibers are
di scl ostEPRTRtuge & about ¥4 "Cadia theonenp 8 ighm &6@%}1@8?1?&%@ %B@BFﬁséﬁeed as US
2005016(?1’%0 )in tﬁ'gf}haf]tgbﬁbd el oo BHEC mlfrﬁ'ich 5 Qbm!td el ffoegnt i rety.

Such e s can al so be“used 1 n enpodi ments of the invention with or

wi t Hout diemdief bffromabsutt 161 Falepier purelilsinbhte Thé awtivide fibetsast ingasurdsefos |
fabrics, and. articles nade theref.rom 6 Pr i vat articles can be
made. acEBnEg PEPHHES PR Ry ETgle eaetstabiitd 58 e denis iy ST h

4, 981, TéhrkdCEE frd¥R LG5 0- 180946 NoperMandf s@Df abébt!3 5065901 -6t 1 @hgstdriteatpor at ed
by reference herein in their entirety. ([1162] Hi gh tenacity fibers can be
made act@Pdistmain} and hwmektiogphint g€alksrut L0 CPat ents No. 6,1 13, 656, No.
5,846, 654, and No. 5,840,234, all of which are incorporated by reference
herein in ir epti . -130- . i (P N 1

m cr odeni J;%I ber‘gd,'s d E%glﬁ?%%&%gﬁéﬁgdrdéﬁn@ftuﬁg?ﬂ%gfé\ﬁn&gg%ﬁw&%e&dﬁ@?% EFrélndi ng
wi t 15 Anatifes mikol-yioek cdpobyhers o€ prpoleyt eandd-oleflnefThe fikerempphyveams ocamrbe

bl ended with at |east another polyner pake fibers,.such.as polyolefin
(e.g., poibgioliningadyantages; g9dpRIRFAN resISANGE) @Weﬁmﬂ%@ﬁ&w@% 180 UBRET oy e
ol ef i ns oL ofi BlyAbiRuti fhice; [BWkERRrelaRatfor EOGANGAN cONt ai ns
at Ieas%&{élﬁgtegla‘%h%ﬁ@égl?géﬁﬁgoﬁlé bond. gl’hg ol efirfcl.ac%lnl_itﬁ)'(gl a nmonoene (Le, an
ol ef i n tempiereguras)s sofystectatn highrel orgatiom atthyedl; éndso shigmicall resistaieee UVan ol ef i n

havi ng two, car ban-car bon doubl e bonds), ..t i en Le,.an qlefin ' t hree
car bon- Eeﬁ}sf?é‘ﬁe‘d'g]&eoﬁéer 83 mlé)][t & %ag e %lflE%e,b" Ef’g%oﬁi’g]f g g3 ?ﬁaﬂ tF%lEg ?ﬁéﬁ{}g

car pen- ¢as hess davbd erobamitsd by aReat b padti@nasdiaidiemetholis. Ninciddalokethe, such
as nonoene, diene, triene, tetraene and other polyenes, can have 3 or nore

car bon #bemere lassaticky resudtingsiabetierginsving peiormsnee aidk hsdisr shelirfife. andsee nor e
car bon QNs... i 12,0 I t :
carbon a bob 113 fla%h}?tg%é)ﬁ@ﬁoﬁ{}%gg%'gﬁ fi%amggl?%gn IB%tE%dgn% %ﬁ%e?n%gn?o S sgglggft)éjffgglggar bon
atons, Epiamts, the fisoUprodiionahdoaphmit dxisigh.f Buch fBberoaladbaste Gadcrinatmomat ons,
from3 to about i}? carbon .atons, fram4 to about §5 carbon. atons, from6 to
about 2% ad breadeprosesging spdowsy ifheradvaniaggs and chaacteristics priAPRatent apout
10 sar bengatoaBHed A 15O4E enbodi nents, the olefin is a linear or branched,
cyclic or acyclic, nonoene having from2 to about 20 carbon atons. In other

embodi ments, the al kene is a diene such as butadiene and 1, 5-hexadi ene. In
further enf#83f nmenthilethe invastiorohas bsen d¢serihgdiwish sespest dors liptited pamdekehe i s

cubst S 70 SLHL S e DB Mo BRI b o kene 1

4- met hy bpibb@iMeafeot tROTMPOK AN &No dingle eabedinkiut Rdepesentative ofial asieeneaf tisd yr ene
or a conbination thereof. [165] The anpunt of the polyolefins in the

pol yner ibieatien.clrsome enthodinenisthecompositions gt methodi Diay iRcHHCIRENOUS) t 0 about

90 % from : r - w% from
aboty 5 PEBTRERRY P AR . 1holsPERARRERE g o Fpahae 16 16
about 5@nhetidds domof ineidabsruire Sibstaatisibofite Ganyt Compountieot eminovenugidraefl t he
pol ymer blend. [166] Any pol yol efin g}no to . a person of .ordinary skill in
the art heejn. pBaratiogs ayl Heditigaiaons fpony ¢ribgd eptpodinacnisedst Hof Bigthodigle

pol yol efins can be ol efin honopol yners, olefin copolyners, olefin
terpolynmers, olefin quaterpolynmers am® the |Iike, and conbi nati ons thereof.
[167] - Tn sone enbodi nents oneoft he-at4east two pol yolefins-is an olefin
honopol ynmer. The ol efi n honopol yner can be derived fromone ol efin. Any

ol ef i nhonopol ynmer known to a person of ordinary skill in the art may be
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syndi otacti c pol ypropyl ene (sPP) and the |ike, and conbi nations thereof.

[ 169] The anmount of the pol ypropylene in the polyner blend can be from
about 0. Swoaoebow2799 wt % from about 10 to about 90 wt ¥CTfusesncabmos 20 to
about 80 wt% from about 30 to about 70 wt% from about 5 to about 50 wt %
from about 50 to about 95 wt% from about 10 to about 50 wt% or from about
S0 to abauhe B3 W4iRe RideddiPed 84 é’émﬁﬁ’:ﬁ%‘é n@hbér T aBRloY BRps. bTIRRE steps @sekd nki ng
[170] The fibers can be cross-linked by any nmeans known in the art,

i ncl udi mgy bbpracticed ih any sesencs, or order unlsss tibenwise indightedi Hinallpeany numbgsi at i on,

gamma irradiation, .corpna irradiation, silanes, peroxi nmpounds
and o SRR B S el apPloc g S s PEREE o hecglg wi

Appl i cataben” U@v?]s%@ﬁ@negﬂ Ts 4 Hedeabing3hd 5200 Thi 3gSahdedbhiagihtdddSo
Patent No. 6,803,014 disclose el ectron-beamirradi ati on_nethods that can be
used i ncovandlithessmedifications and yaratiops as faltmg withindhe saope Af theyn¥atigkconpl i shed
by the use of high energy, ionizing electrons, ultra violet rays, X-rays,
gama rays, beta particles and the |ike and conbi nation thereof.
Preferably, electrons are enployed up to 70 negarads dosages. The
irradiation source can be any el ectron beam generator operating in a range
of about 150 kilovolts to about 6 negavolts with a power output capabl e of
suppl ying the desired dosage. The voltage can be adjusted to appropriate

| evel s which nmay be, for exanple, 100,000, 300,000, 1,000,000 or 2,000,000
or 3,000,000 or 6,000,000 or higher or |lower. Many ot her apparati for
irradiating polynericmaterials are known in the art. The irradiation is
usually carried out at a dosage between about 3 nmegarads to about 35

megar ads, preferably between about 8 to about 20 negarads. Further, the
irradiation can be carried out conveniently at roomtenperature, although
hi gher and | ower tenperatures, for exanple 0 C. to about 60 C, may al so be
enpl oyed. Preferably, the irradiation is carried out after shaping or
fabrication of the article. Also, in a preferred enbodi nent, the propyl ene
i nterpol yner which has been incorporated with a prorad additive is
irradiated with electron beamradiation at about 8 to about 20 negar ads.
[172] Crosslinking can be pronoted with a crosslinking catal yst, and any
catalyst that will provide this function can be used. Suitable catalysts
general ly include organic bases, carboxylic acids, and organonetallic
conpounds including organic titanates and conpl exes or carboxyl ates of

| ead, cobalt, iron, nickel, zinc and tin. Dibutyltindilaurate,
dioctyltinmal eate, dibutyltindi acetate, dibutyltindioctoate, stannous
acetate, stannous octoate, |ead naphthenate, zinc caprylate, cobalt

napht henate; and the |like. Tin carboxylate, especially dibutyltindilaurate
and dioctyltinnaleate, are particularly effective for this invention. The
catal yst (or m xture of catalysts) is present in a catalytic anount,
typically between about 0.015 and about 0.035 phr. [173] Representative
pro-rad additives include, but are not limted to, azo conpounds, organic
per oxi des and pol yfunctional vinyl or allyl compounds such as, for exanple,
triallyl cyanurate, triallyl isocyanurate, pentaerthritol

tetramet hacryl ate, gl utaral dehyde, ethylene glycol dinethacrylate, diallvl
mal eat e, di propargyl nal eate, dipropargyl nonoallyl cyanurate, dicunyl
peroxi de, di-tert-butyl peroxide, t-butyl perbenzoate, benzoyl peroxide,
cunene hydroperoxide, t-butyl peroctoate, nmethyl ethyl ketone peroxide,
2,5-dinmethyl-2,5-di (t-butyl peroxy)hexane, |auryl peroxide, tert-butyl
peracetate, azobisisobutyl nitrite and the |ike and conbi nation thereof.
Preferred pro-rad additives for use in the present invention are conpounds
whi ch have poly-functional (i.e. at |east twd) noieties such as C=C, C=N or
C=0O [174] At least one pro-rad additive can be introduced to the propyl ene
i nterpol ynmer by any nethod known in the art. However, preferably the
pro-rad additive(s) is introduced via a nasterbatch concentrate conpri sing
the sane or different base resin as the propylene interpolyner. Preferably,
the pro-rad additive concentration for the masterbatch is relatively high
e.g., about 25 weight percent (based on the total weight of the
concentrate).[175] The at |east one pro-rad additive is introduced to the
propyl ene polyner in any effective anount. Preferably, the at |east one
pro-rad additive introduction amount is from about 0.001 to about 5 weight
percent, nore preferably from about (80005 to about 2.5 wei ght percent and
nost preferably from about 0.015 to about 1 weight percent (based on the
total weight of the propylene interpolymer. [176] In addition to

el ectron-beamirradi ati on, crosslinking can also be effected by U/
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1992; J . Kopecky, Organic Photochem stry: A Visual Approach , VCH
Publ i shers, Inc., New York, NY 1992; NJ. Turro, et al., Ace. Chem Res..
1972, 5, W 20@nm@1927T. Banks, et al., J. Am Chem Soc , Pt9A32006068402473.
The synthesis of nonoacetals of aromatic 1,2 diketones, Ar-COC(OR)2-Ar' is
described in USP 4,190,602 and Ger. Ofen. 2,337,813. The preferred

conpou oM.t hifi.class is 2, 2-di met hoxy-2-phenyl acet ophenone, C6H

- CO C(%}églgm qBT—idsl,S' which is comrercially avail able from C ba-CGei gy as

I rgacure 651, gExamml: t 1 J h kce of
this invent isEogs p%%g?%l?&rcﬁoﬁ %f%’r g 4 8@%@@@%@%@%&&%& ApRleathe 2959,
al | avai | abliopyleny/dokdinGaterpolyrariy tharactaived dytvodonemte of the fdlawivgnt i on,
the photoinitiatqr is used in conbination with a photocrosslinker. Any

phot ocr oss!| iRIREFUESat will upon the generation of free radicals, |ink two
or nore pol yol efin backbones together through the formation of coval ent

bonds with the bagkbonesegRh R6n4se6t 1. Ntd dbosit 3.5VRMdsOshe mElEhepadaty t hese
phot ocrossl i nkers are pol yfunctional, i conprise two or nore sites

: .e., they :

that upbm, mclcexeas Colsivg and 7 dangity ds Bvarmsicubissentietar, avbsraiethen t he backbone
of the copol L. Representativ t | inkers include, but are

not -1 i ﬂﬁedl%gg%%qsﬁaﬁl?’?dﬁgéq ﬂy41%&§g¥aﬁ?%§qn%@§hpounds such as, -for
exanple,, triallyl cyapura ri VAN IS rat e, pentaerthritol

fj_et r amet haf:r yl ?t eE et ggmgnﬁ%%%ﬁo%&?%?)ra?%% é’, Orfli al | )él Hal Ieat e,

i propargyl nal eate, dipropargyl nonoallyl c urate an e e.
Preferred phot ocr@%s! i?hﬁ’@Y/g’.mf ?m@éeu“ilnﬁ%@ot}?ggeﬂ@ﬂ%ﬂf lr?_na'zxé conpounds
whi ch hg aﬁaxfdel@&@?e&ﬁ . AT ir?deg?érele%fl’s?ﬁs detpbd Hpthet%%ggergtﬁgerdiffeféheél y

preferre hot ocrossl 1 nKkers  are iallycyanurate (TAC )
trial | ybdtweenythetalrseDT Abdd) and the 8{lle@<CR ¥B HAE peplo whzein the mundsisah a

phot oi ni ti at qr, .an hot gcr.ossl.inker..in the practice of this invention.
These c@ﬁrﬁtﬂ%@aﬁ’%&ﬁﬂ%@?é&?‘}%ﬁgﬁ aINSHIPRT | ity to generate two or nore
reactive species (e.q., free radicals, carbenes, nitre ., etc.) upon

exposure to U%’T?g’htlzgﬂ@ﬂ)ﬁ g%%ﬁ%{ﬁ%@%@&&hﬁ&#@mﬁl@%ﬂﬁﬂf% two pol yner
chains. Any conpound that can preformthese two functions can be used in
the practice of this ind&rt4oR, fonAH greaierdbent3t/&e conpounds incl ude the

sul fonyl azides described in USP 6,21 1,302 and 6,284,842. [179] In another
enbodi nmwhereinfthe BRY STAR neakos determingd peing peleast § p@tﬂ@p@@ﬁb@l cyrpulgi¥dndar y

| mohercofih i S poubjeasibe
phot ocr BULREh e § 1w Thans beAen Rt R ARl AP SR A By i e 11

conbi nathed tha/CR W STAFOBRPOLARE BSOPCNKer, e.g., a silane, or the copolyner is
subj ected to a secondary crosslinking procedure, e.g, exposure to E-beam
radiation. Represgyt at by glasiaeBd Ry, He, i prétrt 8 WDJekdtieitfai@bg] Hescribed in
USP 5, 824, 718, and crosslinking through exposure to E-beamradiation is
descri bextld mewmcswmg,cmpr%ﬁqnm@aﬂ,é%of pprapyenge-elefhot ocr ossl i nker in

t his embodi nent i ' PP | . 4 n t i L.,
phot oi n}r{g?rgiﬁgwe&r%d%ﬁelhglﬁgfl’ lpr)l r%%g‘!‘:/?@sl% F‘l’gﬁﬁllée} a’ @g%}a etﬂlélﬂgllrn%%%aggéh te % t he
copol ynef RONnddYatise} thedokaoing rélatidrsaipawlien grlopyemsy/q-ofpfifinteriolymdrtie

phot oaddi tive(s) .is éﬁar e) I.ntroduced via a masterbatch concentrate
conpr i sPhytantallsfpeoln crgpsikedhasfase resin as the copol yner. Preferably
, the photoadditive concentration for the masterbatch is relatively high
e.g., about 25 weight percent Re5d48r1622ERert ot al wei ght of the
concentrate). [181] The at |east one photoadditive is introduced to the
copol ymer in any é&bf ectinvdecutarfractioPwbichrelisesbetwern 41°Clagdd 806 nwhen

photoadditive i.ntro Lon ampunt,is fr about, 0.001 to _about r
prefer a%??lqnﬁfﬁ%‘]ﬁ%ﬁﬁ%é’ﬁg‘%mftgn @oﬂtﬁhﬁ.t%n%ﬁ‘glo%ﬁ a&oé?recro gb"n“ﬁﬁ o%t%g S gt

0. 015 't gt RRQYtpedoenthigher(tRAs@et Gk dodehatMlStanieh Prdpylinetiiterpodpadryimiidn [ 182]
The photoinitiat or(s)g and optional photocrosslinker(s) can be added during
di f f er enluting hgweenthe ameftenperatiesf wﬁpﬁem@ﬁ epmeRAdig randemasepylene

phot oaddi,t i ves can_w.t hst and t { , . i.n resin
can be }Ht%aﬁ%ef RIS s?@%%%%&%ﬁ%b%@%%e%ﬁ %{?@él gé)gflte ﬁsd él?ﬂé)llélgfga& via a
nmast er bab@bn@ael don@ft (bAkddediiht imhele/pol pdel) twithés 1 @ percdre off tak ofttheed into the
extruder just prior the slot die, but in this case the efficient m xing of
comoneﬁf@Yb@?@r‘ée@&imﬂ@Pqu i nportant. In another approach, polyolefin
fi bers can be drawn w thout photoadditives, and a photoinitiator and/or
phot ocr ossl i nker can be applied to the extruded fiber via a kiss-roll,
spray, dipping into a solution with additives, or by using other industrial
nmet hods for post-treatnent. The resulting fiber with photoadditive(s) is
then cured via electromagnetic radiation in a continuous or batch process.
The photo additives can be blended wth the polyol efin using conventional
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Many ot her apparati for UV-irradiating polyneric materials are known in the
art. The irradiation is usually carried out at a dosage between about 3

J/ cn? t o wbaute/HR7I/ scmR' , preferably between about 5 Pten®2¢0e/0edzosit 100
J/cn2. Further, the irradiation can be carried out conveniently at room
tenperature, although higher and | ower tenperatures, for exanple Q0C to
about C T &edisediRst er at
i gher 1 empar s 8 ABpE PR the HBp AR oL RS ety ShRS e e

shapi ng or faatwldstiatdcomeryf R¢, htepcamntcat 300 pancent piraih end édydnipdburehfronthe

copol ymer whi ch has be 0 atedvvl hqt oaddi ti v S Lrr |ated
with UV-r adrcatltpattmatrna@gtft Pﬁ’@) S?%Mtpal% ?legg rg?@ ynﬁrﬁjé‘f ﬂﬁ%ﬂtﬁ @es [ 185]
Ant i oxi dant Syafs/Bybic Eérﬁﬁ’ﬁé?& WhSrein! the 8Rgkc A8dwry hidimb A¥nsiKAatisfRmle chi massor b
944 made by G ba CGeigy Corp., nmay be added to the propyl ene pol ymer to
protect ag aufnHowungddaﬂ@gshmhfrrnmonﬂcmﬁg@fmnﬁgmymrrab pybstantiathy §5@ra%t i on
and/or to better the extent of grafting or crosslinking (i.

i nhi bit exce&qP JE’?(‘E,@P%% on). In-process additives, e.g. calcium st ear at e,
wat er, fluoropolyners, etc., may al so be used for purposes such as for the

deactivation of residual cat al ysR. amb1er620(r oved processability. Tinuvin
770 (from C ba- Geigy) can be used as a Iight stabilizer. [186] The

copol yner can filled or unfjl - e t he a nt. of filler
pr esent3 shountfﬁﬁt‘}f @9(1&%%3 CIEiRg %Protpﬁ ?fg"‘ ’é’&ﬁf@‘ﬂ haéfrgge@ft(g’i Ct her
heat - r esi st ggey oﬁt arst ErpﬂégYee%‘tCe?snuseAn@\@hﬁﬂfoﬁelw&ﬁﬁ/Uﬁlﬁc cédtinf¥t@sent ,

typically the a is between 0.°01" and wt % based on the
total wei ghtwhﬂreltnhhe nmp@io;tmlu@mf the variablesedrrespoad oo rglaienshidd one or nore
ot her polyners, then the total weight of the blend). Representative fillers

i ncl ude kaolin clay, rragnes ?gaygr 4@3%95@2' Aﬁzzoiﬂf,lfil I silica and cal ci um
er

carbonate. In a preferred é‘nb rment, is present, the
filler is coated with a material that WI|| prevent or retard any tendency
that the fildm@rwhrgihtthointeepolimer haeeMt, M| fivmrabeutel . Wid dbotih®.5cr ossl i nki ng
reactions. Stearic acid is illustrative of such a filler coating. [187] To

reduced t he t|0 Coeffl ient_of th f'br arious i i sh

f or mul ati ons{ ?ﬁ 1, wheginghe Hﬁtpafan '@8@%&%@5@%@%? thgl&frl e oils
(see for exaa{mhﬁl t7j$o §b&{§% BIRd Me i Hégp@ 0}%45&%}%’[&&%&%‘]@%&5@1’0&%Qﬁse oi |

(see for exanple US publi cation 20 024052) and pol ya(lhléyl si ol xanes (see

for exanpl e i09/8 and6 debBquantitys M, gg@egmeoﬁ;elsms eeﬁrmétaé the diffpreneabstyReNo.

10/ 933,721 (pu UsS200 ositions
Lhat oanal SHeBuleSHaRC BapBRRRiae ARRTSR S TAL BR80 sRAAT ald RiSHoGP 00
exenplify enﬂm@wﬂ@%&u@fm}ﬁm invention but are not intended to I|mt t he
invention to the §[peC|f|c enbodi nents set forth. Unl ess |gg;5§§ ed to the

contrary, all pa|Ats>%W%@Hbﬁﬁaggésf%r@{Wa%ﬂﬁﬁtzemﬁnﬁu&?l} & Yal ues are
approxi mate. When nuneri cal z\ranges ahLEAH gnwﬁt?jtnﬁf@ Ed be under st ood that

enbodi nent s outside the stafed randes nm W thin the scope of
t he i nventi owherSpethé ORY STAR péak 1sldstermilnedjusmg etletst S pamehteofshe aiulative be

construed as necessar atures the inventi

propyl ef F@Fhﬁp&éetﬁltﬁ?&? E?fﬁ?ﬂ)? H‘Pavp?f 2388 en?ﬂgﬁgg%‘%% Jé?ﬁ’eelt hyl ene
and aboyj. E8YSYRF WhpdSRERBORT.0PY| ene (conposition of soft segnents), a
nelt flowrate, MFR ™ neasured at ASTM D 1238, conditi on 230 ¢/ 2.16 kg, of

about 25 g/10 m nutes, and an overall density of about 877 g/cnB, and an

esti mat 8d_haAditseghismabledhare ar compridienie PEDYAANG-AJen H%ea%mer Seheeah theof
b 70% I
geg:ﬂer Jfil ;ﬁg@ﬁeﬂgﬂu&eﬁ 1n?er%<g8ﬁ89§%h§tractfeh?§f b}(#rﬁe {l’t@%f ﬁ{?ﬂ%flo&rmg

I'ng"a spu apparatu Spl nni ng
t enperat ur e popaniestt(aPhdvig attlust bﬂrermu@b@ut fracsloabduth €lufes Hhbiween 40°C and
(granms/mn/hole) and the fibers are dr in, t r@h@f)froma splr] rette

di ameter of AMSGWismdastionged udBRARES, ? qsrizs HH'F draciien kasahlaout 2 to

less than abﬁtafe% gagts% ek u% th %H&Ftl an-cqr&%&@éﬂa&g&ghﬂﬁﬁ%ﬁ(@dh haRNLS, | S

t hen t her mal er t ure of about 220 C and a pressure
sufficient tgrepter tHantabout ]Lhe)rf(b)mraszera'ghélochdndﬂxcgnwterfthduezm'o anduprtsazhoued f or

mechani cal pr_ppertl es, and h ensi r bo 0.5-1

gr ams/ deni er ] aﬁ‘i‘dé‘llﬁ?ﬂﬁ%ﬂl%‘ﬁelg dd?té‘g L1Qgk | ‘?’@%‘ tgngaq@ygi% a per manent
set of about 3-12% (2-cycle hysteresis at 100% stral n) a nodul us of about
5-15 grans/denier, and a nelting point of about 160 C. The resultant
nonwoven fabric has a basis weight of about 30 g/nR and physical properties
of MD el ongation at break of about 202% and CD el ongation at break of
about 330% MD % set of about 8% and CD % set of about 8% Exanple 2 [190]
A propyl ene/ et hyl ene bl ock copol yner havi ng about 12% wei ght percent

et hyI ene and about 88% wel ght per cent propyl ene, a rrelt flow rate IVFR
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about 40-60% (5-cycle 300% strain, BlISFA nethod) and a nelting point of
about 160 C. Exanple 3 [191] A propyl ene/ et hyl ene bl ock copol ynmer havi ng
about 12%veenghtiper cent et hyl ene and about 88% wei ght perasedaospoapyl ene
(conposition of soft segnments), a nelt flowrate, MFR, neasured at ASTM D
1238, condition 230 C/2.16 kg, of about 50g/10 m nutes, and an overall
density, of qgﬁ%r Sht& 410660 or RBREHiRM e %S [eafiing SntBFo i n:e ST BRIpyRAB bRA T, Of
about 30% and soft segnent content mg about 70%1s melt spun into

ni cr o- deni erorfG B@y, afdlefis whveasin tiedoterpbl Bnetdns erdefsityadiem abowidh §6§ gcstiOunbonded
apparatus. The nelt spinning tenperature is about 245 C_the throughput is
0.5 ghm (gr aﬁb@ﬂ?ﬁ-&?%@fﬁ%?ﬂch@\ﬁom%”ﬁ?w at 4 @-&Ei‘%ﬁﬂlaﬁ abpu %@gl?t froma

spi nnerette diameter of about 600 microns down to the fiber dianeter of
from abput Ind g dLOLES 1PER, g,‘ ch@:r%tereiﬂ_ ﬁfé_oi-&gﬁﬂ iiglend IBfgheal BudBaS Ur €d
for mechani cal ‘properties; "an ave a tensile strength of "about 2.5-3

gr ans/ deni erl-hexene) loogerd, dméthylbr-peritersf 1{decencabioucomiginatim thgreaf. per nanent
set of about 35-45% (2-cycle hysterisis at 100% strain) and a nelting point

o our o Dop Tkl bl A o MR e AR B-TROM (NS et o

a-olefm The fibers nmay have one or nore of the foll ow ng advantages: good
abrasi o r esTigd e F claiiw1 COEY, B 61 % Rithetdin fifei propyderie/RoRfinuppaolErenis ce
tenmperature; high recovery/retractive force; |low stress relaxation (high
and | ow t enpdeudedvath anothst polymest ch; hi gh el ongation at break; inert:

chem cal resistance; UV resistance. The fibers can be nelt spun at a
relatively hlt; iR lof clafth §, &N 4] GNE Ly HRIR BIeATBY: §s 2 FiBSmpoRGE Bb&Gan be
crosslinked by electron beamor other irradiation nmethods. In addition, the
fibers are less sticky, resulting in better unwi nd perfornmance and better
shel f |1f.e, Hmdfiberef siabsBawherain the trogelioking dpeffestad byephotqn imadiafomd| i ng) .
Because the fibers can bgf un at _a higher spin rate, the fibers’

product i on tHPHERGHSAR 8 lﬁlg‘ﬁ.oréﬁﬁc?‘?sﬂl'lgléllgsagg 50 have broad formation

wi ndows and broad processing wi ndows. O her advantages and characteristics
are appgr.ent Thofibdr@selaskigl thegetdent dferegstlinkpd Balynidhid a 1dakte 20 peeantiasn has
been described with respect to a |imted nunmber of enbodi nents, the

speci fic featgrazeddty taaveishh percad ot 28lidemednot be attributed to ot her
enbodi nents of the invention. No single enbodinent is representative of all
aspect 5}33.“ UBfe BTl 1, b3 S0 BB TRME TP He Fibet H&s RIMAHL bf Bitfioflof Met hods
may i ncllude numerous conpounds or steps not mentioned herein. In other
enmbodi ment s, les$ithag obpu di2, whesintheietetpotisnet ds neitmixad wikeany dilenr e
substantially free of, any conpounds or steps not enunerated herein.

Vari atiops a nodi fications 4r rj nbodi nents exist. The

met hod g?nak?‘gfﬂbrtl%céoq%%sﬂ t%leglfb eé?ccﬁelgﬁleg%zg’ Aff(t)gehglﬂg'si ng a nunber of acts or
steps. These steps or acts nmay be practiced in any sequence or order unless
ot her wi $& i nThe &ibeid of BlaitallHywhaaiy theifibeic canpritesSidrsmads by shdidnd be
construed to nean approxi mate, regardl ess of whether the word "about" or
"approxi mat efBMMAG. ysed i n descri bing the nunber. The appended cl ai ns
intend to cover all those nodifications and variations as falling within
the scopg of ThOebhid\6eRlaiRN 4 WBEreinShé tdtioBelelbstic. 1. A fiber obtainable from
or conprising a propylene/a-olefin interpolyner, wherein the

propyl ene/a-olefin interpolyner is characterized by one or nore of the

fol | owi hg pr Spefabrieof claim 14, whgmin the Bbrighoweven.7 to about 3.5, at |east one
mel ting point, in degrees Celsius, and a density, d, in grans/cubic

™m
centinmeter, I J . { e
Fal'at i ontni pHippgeutt of B4 Wi EHIAS 135 ol M h O e T o
about 1.7 topabenttat 30@peradrd sgaineat of fusion, DHin J/g, and a delta
gquantity, DT, in degrees Celsius defined as the tenperature difference
between the tall est DSC peak.and_.t he l.est . CRYSTAF peak, wherein the
nuner i cab- vaIAu3é9§nS?mgﬁlﬁgﬁe&heﬁaf/%la%i’ajf’él’ ﬁo%oﬁ ‘rel ationshi ps: DT >
-0.1299(DH) + 62.81 for DH greater than zero and up to 130 J/g, DT > 480C
for DH gpeat ghe LhanrtimiogwhehietheiyBrtif eofdR¥BTAF peak is determined using
at least 5 percént of the cunul ative polyner, and if |less than 5 percent of
the polynmer has an identifiable CRYSTAF peak, then the CRYSTAF tenperature
is 300C2lor (Tbp yam afickaimi2), phewshe yammecovierpd iy aRR YA 900YI9B Y8t st rain
and 1 cycle neasured with a conpression-nolded filmof the
propyl ene/ a-ol efminterpol ynmer, and &3density, d, in grans/cubic
centineter, wherein the nunerical values of Re and d satisfy the follow ng
rel ati onshi p when propyl ene/a-olefin interpolymer is substantially free of
a cross-linked phase: Re >1481-1629(d); or (d) a nolecular fraction which
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an elastic recovery, Re, in percent at 300 percent strain and 1 cycle
measured from a conpression-nolded filmof the propyl ene/a-olefin

i nt er pol ywenoendiesdensity, d, in grans/cubic centineterPCTwisesosiomshe

el astic recovery and the density satisfy the follow ng relationship when
propyl ene/ a-ol efin interpolynmer is substantially free of a cross-1inked
phase: Jje >JZL€th]e %@Md% Ab&, Edrlstsut claim 1, wherein the

propyl enée/ a- o eFl n inter ofi'yma’r has at” | east one nelting point, Tm in
degrees Cel sheltingagrapgltenctoyglefin interpolyses/andbi ¢ centi meter, wherein the

002 6+ 4aEuSafhe aYBro Al ARG I PRFER DRER SR Mo wn
from agidn thiefpdlPmePRhardeterizétt byl drink§e 0@theGbROWIng proyieetiest n t he

propyl ene/a-olefin interpolynmer "has a MV Mh from about 1.7 to about 3.5,
and the interpol y#ker i%Mg\'?i rapbowsd . Thip ahoniehd, abfeaienegneltipgpoinh 3/ g, and

a delt uantit T, in . degre | si N . k rence between

t he taﬁrgslp dtﬁgegi)ggﬁiuﬁ‘i ar?ﬁlsa ‘%ﬁgl%f’gf 1l ﬁ@%ﬁ%ﬁ@%ﬁﬁ %ﬁ%ar[){l]%and DH neet the
f ol | owi figheriehleddl@R DT Tas and W cotresPork@MPHdlationSidp81, for DH greater than zero
and up to 130 J/g, or DT > 48 0C, for DH greater than 130 J/g , wherein the

CRYSTAF peak is deterrriTpne;dg%@lnglms_j(?ystll@g_gfm%;%@t of the cunul ative
polynmer, and if less than 5 percent of the polymer has an identifiable

CRYSTAF peak, t he(g)t e, G orh GBRRIIZT 14/ b3 I0RE:a Rt & fubiBATATIOE a1 nabl €
fromor conprising’ a propy ene?a-o efin interpol yner, wherein the
propy! eind/gand eflelta quantityp ATy iredegress Cletsiwmatefingd axithp yeropezature differsnest t he

foll owi n roperties._ f(a) .havi t | e | ecul.ar, fraction which

el ut es ‘?Fg‘f"%é]et ei??é‘llﬁﬁfﬁ%%ép %@@t&g@ﬂeﬁr@%f$%§gtpg§8 eﬁedn%l}sl”:‘f—",me@ﬁ% acteri zed
in thaty4he offNaCiidotH Rave e BIRSHnE Rlatonghipat | east 0.5 and up to about 1
and a nol ecul ar wei ght distribution, I\A/\//I\/Ilﬁ3 greater than about 1.3; or (b)

an average bl.gpk yndosnecket kot Rk AR 4P A BhBuB0 3 and

nol ecul ar wei i'st tion, ‘rgreater than about 1.3.6. A fiber

obt ai nabl e from or corrpﬁjrgi WE%I A?}?éaﬁfmﬁaﬂ fg{fﬁé@l ymer of propyl ene and C2
pol'ynmer "has

or C4-C20 a-olef n, wherein ein a density from about 0.860

5 1, gt SRS AL Y8R .30 el s, o oo
St yr enepolinBy b & lesk thit Bp@cent of thegdbyme-1as bk iRntifabile RN STAPppekene,

1-decene, or a conbination thereof. 8 The fiber of claiml, 2, 3, 4, or 5,
wher ei nthengefCRESTAL tempergturg 18108¢°; @, The fiber of claim1, 2, 3, 4, or 5,
wherein the propyl ene/a-olefin interpolymer is blended with another

pol yner. 10. The (o ber aslagicaienvery, Re, B percenpat 30 ngprepestipinsid ¥ i per is a

bi conponent fiber. 11. The fi.ber i LN cross-linking is
effecte Vnﬁ?%lf%{nwﬁl? Fﬁ%‘?%‘f"'ﬁ%ﬁ? mg?(geegﬁI%Iné?t}gg%yxﬁﬂegl%a@%l, or a

cross- | infd¢hSlgnRe @Rl a déasity] Beinforiigy/cutfic cdntintetdd, whéreinahe aentriad valuess- | i nked
polymer is at |east 20 percent as neasured by th? \Aﬁiﬁ%ht Hﬁicent of gels

f or med. ofiRe anché satisBethe dpllawyigg gelationshipyvhen prepylee/gsolefRdRIgiRORE 1% | per has
coefficj LCLd f1: an about 1.2, wherein the interpolyner is
not m xée%@%nﬁ%u}ja%%/&%ﬁ}g%hlg%.a%ka abric conprising the fiber of claimi1, 2,

3, 4, 5, or 6. 15. The fabric A . erein the fabric conprises
fi bers made by sol ution spi nn%{%f&ﬁgg.l%é)’foggri c of claim 14, wherein the

fabric is elastic,, 17. The fabric.of claim1l wher ej,A .t h ic IS woven.
18. The fabric of D ai Wﬁ?c haghiop Wﬁlgﬁfeg‘]ﬁ?ﬁ%ﬁ‘ﬁg@ Lgineﬁﬁdg%é@g‘&benr ecovery
of at |ﬁﬁ&lonﬁ@d%fn‘%mﬁtchai@&eﬁ%dqﬁmﬁat$1§ef fRadtion hs a hotBIcdmoacmEt Sinbght bhie
fiber of claim1l1, 2, 3, 4, 5, or 6. 20. The-yam i .

of dai mJ arlinsé b ernentlghdrdhantbateaf a comparabirrangem prepylee dntgspebmegdi@cion he yarn

is cover by .cottan vyar [..nvl.o i P f ing a fiber,
conpri sFﬁg‘pg tIW[eFIﬁ%eaS%’&F g%?ﬁeé%te o OP%F? {n%%}dzn%é?ﬁééﬁ%m%go%%@ Iir%udi ng the
propy| epgérpohRt tomphdes ipOdayiionionbmes(sf drdeias awiiedt iadex, tdomsityt aplnelae/ a-
olefin interpolyner is characterized by one_or_ nore of the | I owi ng

pr oper t Fe@onqragr cantonf (hased-entha Bdgle polymery wathi, 10 pergent of thabg tg‘eone nel ting
poi nt, Tm..in.degrees. Celsius, and a density, d, in grans/cubic centineter,
wher ei ngﬁgieﬁgﬁeﬁéﬁgﬁﬂé‘g@ {engﬁof Tm and d correspond to the relationship: Tm
> 858.91 - 1825.3(d) + 1112.8(d)2; or (b) a MW Mh from about 1.7 to about
3.5, and a heat of fusion, DHin J/g, and a delta quantity, DT, in degrees
Cel sius defined as the tenperature difference between the tallest DSC peak
and the tall est CRYSTAF peak, whereirs4t he nunerical val ues of DT and DH
have the followi ng relationships: DT > -0.1299(DH) + 62.81 for DH greater
than zero and up to 130 J/g, DT > 480C for DH greater than 130 J/g ,




wherein the CRYSTAF peak is determ ned using at |east 5 percent of the
cunul ative polyner, and if less than 5 percent of the polyner has an

i denti fi abbao@RYBRAF peak, then the CRYSTAF tenper at urePC3/u3e6/00905 (C€) an
el astic recovery, Re, in percent at 300 percent strain and 1 cycle neasured
with a conpression-nolded filmof the propylene/a-olefin interpolymer, and
a densify, Oppd rﬁetﬁ?@?fél&iﬂpif Rih HeiR ] folh&! bR tBé‘ﬁbé’r‘iQﬁIUsﬁﬂhalY}afré@S of Re
and d satisfy the follow ng relationship when propyl ene/ a-ol efin

i nt er pol ynerofirspiagbst antially free of a cross-linked phase: Re
>1481-1629(d); or (d) a nolecular fraction which elutes between 400C and
1300C when fractionated using TREF, characterized in that the fraction has
a nol ar conononer content of at |east 5 percent higher than that of a
conpar abl e random propyl ene interpolyner fraction eluting between the sane
tenperatures, wherein said conparabl e random propyl ene interpolyner

conpri ses the sane conononer(s) and has a nelt index, density, and nolar
conononer content (based on the whole polymer) within 10 percent of that of
the propyl ene/a-olefin interpolyner3. The nmethod of claim22, wherein a
fabric fornmed fromthe fiber is substantially free of roping.
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