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WO 2008/ 089031 PCT/ US2008/ 050720 FI BERS MADE FROM

COPCLYMERS OF ETHYLENE/ a- OLEFI NS CROSS- REFERENCE TO
WORESDED3APPLI CATI ONS [1] This application cl aP@®US1968/050720

benefit of US Serial No. 11/654,349 filed January 5

16, 2007, which is a continuation-in-part of US Serial

No. 11/376,873 filed March 15, 2006 and also clains

Pri GIBERSMABE FROMECONOL YIMIERSO B RTHY LIEGE ALOMRF S
15, 2006. For purposes of United States patent

practice, the contents of these a pllcailons §re

herein |nég?pu.u ERENCEjI}REL & B' ! irety

10 FIELD OF THE INVENTION é% ThIS |nvent|on rel

d8l fi berdisirakicaippprigisdhgiengiit b UntesiabNe. (L 1&5é~€>ﬁ%fﬂed Tanuary

16,2002 \WHIBiS a %riulﬂua?%fonllﬁ %a%’{ oPNE SHELQ R ENE7 380 NAhNYAES 12006
‘et hods of nakin the i bers; and roducts made from

and P ql3igs pEority Hooﬁ/ﬂ@ﬁSM\m Mpgch 55, 29P0. Frigsgpgposes
of Biifed! a&’és lelnypr%tﬁé Shd dREnRCE ﬁ{egé eﬂ)@héa@ioﬁ&hﬁé flergﬂnmhﬁfated by
Mbno nt ~fibers are generalI'y defined as having

mﬁaﬂwpmdmvmdmaﬂyflber di anet er greater t han about 15
deni er, usually greater than about 30 denier per
filament. Fine denier fibers generally refer to

fibers having a di gwebeanr frasINyviEaTIeRout 15 denier per
filament. Mcrodenier fibers are generally defined as

flbers vi.ng |l.ess_than_100 m,c in di ter. .
hers OB faSR B 1 rASS pRIChSD piepst sETnl qyin
copdliinGs W HAIEN 1€tk CondRishylehiel Bike@BolPRBQ hicthd BBstmakedithd AbRY Snd
wound fine fi|anment, staple or short cut fiber, spun

WDSWﬁ%““%ﬂH“ﬁﬁFﬁmﬁFomn fibers. [4] Fibers with excel | ent
el asticity are needed to nmanufacture a variety of
fabrics whi ch BAGKGROUND OFTTHHRINVENTI®NIf act ure a
myriad of durable articles, such as sport apparel and

furni ture uphol ste El ast i s, a perfor
G 1 bt RS e adebidite bind BRGEEH TS
fib@s fir@ lgemaltyaleﬁmafasmmlh@ ait ieivhingyfitef diameeagresteahart Mdolids
frame of an ite ferabl the fab |
deri R GO DGR e Aoy B BAFE AP nerally efer o
fib@X h8M%l DNsmeBdedsehdnaGbhtQBIledtr RO €)ameai dRidaekieiRkaked
tenperatures (such as those experlenced during the

gengEdlh idridned iz Fibery havanedess thane 0p gKgropy in dfagjetar; BOF cap aso be

cladsHRU DR iheYpr6Q ey ROl B deFa@$naal a8t & thdnotiR@¥nd) 8dtRindoRiveind
percent elastic 30 recovery (that is, a |ow percent

fm‘b@ﬁ@ﬁﬁeﬁ%m%@t shor Futefiber i hoat. a8 mstt blovwi fiherng f or ce.
ldeal Iy, -1 WD 2008/089031 PCT/US2008/ 050720 el astic

Nt er i aligbedd Qi HREBGE emt%epl alfeyle@nea A hbMAdaRP a Qhride6E8brics
i nportant properties: (i) | ow percent pernmnent

whigg@re ysgd, yn @, gymapufacsye 6fnylflé‘éﬁlf cdyrabla grtigles, sugh@s grort appagel and
furhiEfé Qﬁ{ofs?e?);. ﬁlﬁgti%ﬁyc‘ 1s‘%1rpehgﬁﬁjance attribute, and it is one measure of the ability

of a fabric to conform to the body of a wearer or to the frame of an item. Preferably, the

fabric will maintain its conforming fit during repeated use, extensions and retractions at body
and other elevated temperatures (such as those experienced during the washing and drying of

the fabric).

[5] Fibers are typically characterized as elastic if they have a high percent elastic

recovery (that is, a low percent permanent set) after application of a biasing force. Ideally,
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rel axation. In other words, elastic materials are

characterized as having the followng properties (i)
W@2008/08®8t ess or | oad requirement to stretch tPEI/US2008/050720

material, (ii) no or lowrelaxing of 5 the stress or

unl oadi ng once the material is stretched, and (iii)

conpl ete or high recovery to original dinmensions

e1aﬁfctr@a&ertaneareswaﬁtceéhmgoy RoADiTAHoP6f (Bifek hFHrias: pr§pemes (i) a low
di sconti nued L Spandex is a segnented pol yur et hane
3 lopidiges

Pergqng BRIPIANGHA pebr (11 OBHRRAS O 432U, a%@#)l ajowipgegnt stress or load
rela%hfi’(ﬁlt iR of%lo@@[{ig e8R¢tic HANYEYELre cRRANIBX] hsshagfﬁ%tthe following

prohibitive for many applications. Al'so, Spandex .
propxitiiiltasop gbess eniviad arevincl torsergich thereasertad (s low relaxing of
the %Hés%’ ()f ﬁﬁoﬁlﬂ% Jﬂ’cgﬁﬁe IR ff’é%&ﬂ&&ed 1and ?1‘?19 g&hpﬁ!etk Yr hlgh I'Jagvery to

presence of “nol sture. properties articufarly
origihad dinacakioos affee Siestreinloeg, tbgsinglol graimes isd@oswgughandex to

pose di stinct di sadvantages in apparel applications,

ch as g 'gmﬁpg '

Zgglrably§¥%un ef%@&?ﬁiﬁ%ﬁﬂgéggg%%g?%'énﬂﬂ%§vﬁgﬁmhmunanw

idey|edraehproperliesA Hoavevat spandexfig @@tmolahldw By niapy aprdivatidneeflso,

e.f. I
A e e T s T L R
espegigiycaltheyprésancg of inglsturpr Mlpmpepmls mrculady the dacirod ces®nce to
chl?nneecz{usesestgaenrdoe ogp%?éj g’lst}/qcp (Elfa}r%ivi:\n zﬁgg??nl a(y?ﬁgrgyapﬁpcaﬂ gguch as
swinsteat yisliis yhitd lgz&mehSts Ch‘at e Hymblpydtﬁﬂﬁe(amdhd praeace of chlorine

h%terogeneously branched pol yet hyl ene, bl ends of

$"near het erogeneously branched pol yet hyl ene, and
ethylene/V|nyI al cohol copolyners. 20 [8] In spite of
e advahmeegnﬁd$mmmndhﬁnaﬂmyeb&mﬂmmbﬁnanh@nmpnuwngudl%

polRgPERepigR bR EY BER0S pevaRrE dBPE! BpdliGtaRlfapien

preﬁsiuhﬁfo&iyrﬂ@ﬂht(bnhﬁmss‘ eghat het&bgenhmgty tehresiéd p‘olﬁﬁi}@éﬂ@ N&.g.algkar
e at a rel tlvel t hr ou ut ,
%‘ Yer[la? eng gi3fig e 8%1?%%? Yé“? Slands of HD?X?E y e, prcfinear
het@l@ga@&us[maﬂch&i SOIEAR) &R NBendd bPE:RSShdigo %fn@cﬁﬁlyhiﬂzlncﬁéd Il
prOV|de sof t confortable fabrics which are not tacky.
polyeshdenon e Qﬂ@ Y] NG FORYPSTS: The af or enent i oned
needs are net by various aspects of the invention. In

Q8le  aspeedite of AR adPMRE hamR ik BlealteBertk s AcdntiR@hg need for
obt ai nabl e from or conpr|5|ng a blend of at |east one
v

POl?ﬁ?Ibe‘yP@ﬁ‘éelﬁsél§é@eﬁﬁé‘fw sphing yicldingto bgdpmovement. Preferably,

sucB By %ﬁfd(ﬁév@fe@aftﬂvay hfg‘h%h@@é ﬂéE@Jery WaRb&H Be hiABe at a relatively high
et hyl ene/ (x-ol efin mter&eﬁ is characterized b
9

threiglpuwy Mpsroaeipit wonkl Feglept f%?“cfﬂ@?& which donas é@qu%cgmbersome
pro@és@iﬁg Et‘e%kﬂu@ Chin prgwmpso%p Q&*ﬁﬁﬁ%ﬁg’ fabhl S;T&,Hgg 0Q %69@&(?/2 0 5

having a MV Mh from about 1.7 to about

at Ieast one neltin oint, T i n de rees CE|SIUS
and a density Mﬁk&@ﬁ@h&ﬁ@@é@&gm er, “wherein
ri val ues of Tm and correspond to th
I{ | ati @ﬁ gxementloned needs are met by various aspects of the 1nvent10n In one

aspect, the invention relates to a fiber obtainable from or comprising a blend of at least one
propylene based polymer and at least one ethylene/a-olefin interpolymer, wherein the
ethylene/a-olefin interpolymer is characterized by one or more of the following properties

before crosslinking:
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Tm > -2002.9 + 4538.5(d) - 2422.2(d)2; or 5 [11] (b)
having a MV Mh from about 1.7 to about 3.5, and is
w@b@sagwari zed by a heat of fusion, AH in J/ gPCHISR2088/050720
delta quantity, AT, in degrees Celsius defined as the
tenperature difference between the tallest DSC peak
and the tall est CRYSTAF peak, wherein the nunerica
yaljues qf) AThangs Adwiemardnhsohol. h vbas: 3. € laakeh @ B8 inPSng
AT > -0.1299(AH) + 62.81 for AH greater than zero and
poipp T inydsgregy Gelsius gndprdensing d ingraniysugiceqptaneteryhergigghe
nun*]érﬂ:alv Vaﬁlflegl)f W&hgH Boﬁé@ﬁo% gg’%ﬁatﬁ)(ﬁ@ﬂﬁp! S th erm ned
using at |east 5 percent of the cumnulative polyner,
and if less than 5 percent of thezﬁol mer has an
i dentifiabl e CRYSTARO2-HE4R3E3(HEN24 @<%¥2R\®STAF
tenperature is 30C, or [13] (c) having an elastic

TeHover Yb) Rehavil PRMIBIAtroAl ab3A01. &Y o0 3. $ ah@iskhahéerdzed by a
15 cycl e neasured with a conpression-nolded fil m of

heaf ﬂ%fuﬁﬂ]@,é}}bgq %é?‘% a geﬂ@ qﬁggiqé Aél"e H)sqeggp’es g?lsipﬁdefined as the

tenfPeANRE Gietbichc R delBlcahlesVDST Bidk dnll eheMMIBI CRAETNAPSKSwherein
of Re and d satisfy the following relationship when

the mperigl walprs|of Adrangd § Hhape the delioayingrefatiarships: g
cross-1linked phase: Re >1481-1629(d); or [14] (d)

havi ngvias npl WO+ 62X ACh AR ke thaglzbtb@sd Betowsen;40C
and 130C 20 en fractionated using TREF

characterized in_that the fraction a nol ar
comonomer  cont 8AE BFC %ﬁ‘ Al%ggi‘te@g%’e{}@j{%’ hi gher than
that of a conparabl e random et hyl ene i nterpol ynmer
fitHct i orwheleid tha CROESTWEGRak Releganied evifpedt ddabtrsgsrcent of the

cor G el R DAL (e 1 ROV Pide g BRgy (T STar

pea@NfeBbk AR YCININOMBratukaN8@at o based on the whol e
polymer) within 10 percent of that of the

i.ng.erpol ymer; or 25 [15 e avi ng a st e nodul us
(h55 07 T Dbt b bbby Ao dR G S 0 st e 1
cyc{elidéshred Wikt h@bmpiehgon-ablded Afm &6 thé Dterfalyrh@, £&ad Had Q&akity, S, in
fromabout 1:1 to about 10:;1; -3 WO 2008/ 089031 ,
grapEPRISSRIGBICEE0RSERIn the Srmeaal kalugs ohRe ang spdistydhgelollowing
reldiBh &€ vEdn t_flé medp é‘i{hé s @hclal1 Freb bt é"&@ﬁ_—lﬂl@@ ﬁlﬁ@e 130C
when fractionated using TREF, characterized in that

the fraction has a block jn f at least 0.5 and up
to about 1 and a nolé%b?%%lagé%&¥oﬂistribution, Mn/ Mh,
greater than about 1.3; or 5 [17] (g) having an

qrar age (bl oc kavimgexogedatfeictibhahic elu@s agtde¢°O aadb ROPC

1.% and a ol r mei.ﬁ%.d'stri ution, Mw M,

whef e Bpae et R IG (et AR i 8 et opppomer
conitdh¥ BNt ilAR I Rh@hBSghed than tHabefr a @atpaiaBREARIoH @I interpolymer
fraction eluting between the same temperatures, wherein said comparable random ethylene
interpolymer has the same comonomer(s) and a melt index, density, and molar comonomer

content (based on the whole polymer) within 10 percent of that of the interpolymer; or

[15] (e) having a storage modulus at 25°C, G’(25°C), and a storage modulus at
100°C, G’(100°C), wherein the ratio of G’(25°C) to G’(100°C) is from about 1:1 to about
10:1;
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conprising a blend of at |east one propyl ene based

pol yner and at | east one interpolyner of ethylene and
w@08a80at ol ef i n, wherein the interpol ymer hasP@r/Uus2008/050720

density from about 0.860 g/cc to 10 about 0.895 g/cc

and a conpression set at 70 C of | ess than about 70%

I n sonme enbodi nents, the conpression set at 70 Cis

I'esys t hap nahaste 16Q0bnel Sl ﬁactﬂ}awlcmu&s ﬂee@e%n sbft@shd
about 40% or |ess than about 30%

[1
138G dan Fréﬁtoeate@ weng FREF. shrrgierized iy tih%,tfth aqﬂﬁ@ h‘l‘sd’{ legkiipdgx of
at LRI @b b oQbout Rend 1 44 1R ﬂt dls(&rlbulén IKﬁw/Mn greater than about
>1501-1629(d); or Re >1511-1629(d). I'n ‘ot her
1.3eotbodi ments, the interpolymer has a nelt i ndex from
about 0.1 to about 2000 g/ 10 m nutes, fromabout 1 to
E[‘i—”?% ut  150(ha@ind Qn AdMle®Iock ikRMoARRK AR 7410 a abchQ® and a

O m nutes, fromabout 5 to about 500 g/10 m nutes
daiyeight dissegpm MW@/IIASWGD@@ ajp88.3. Condi ti on

190C72 16 kg. In sonme enbodi nents, the

?iﬂ]W engf andhethipgacd Mt GhvRRMoABlhtes H;aa?rfﬂfbr dMMiNb1E Bl 7

to 3.5 and is a random bl ock copol yner conpri sing at
compsisEe azplendrof at Ipaspene napRylee bpssd gelymesypitat [spy eRe interpolymer of
ethﬁ[al?é‘ $nld lG’ b atot&?ine\;flliﬁfélﬁ ﬁﬁ:llﬁtérpgiyﬁfef Has arﬁeﬁiglgfcﬂrmouh@%@g/cc to

density’in’ the range of about 86 to about 0.96

abonr 0.890grtc ﬁld&ﬁ:ompreabomiet & B2Cgf (]ZE!SS tha @ 1l}ou'tl'l71@%1 Hrmne

emog Ry el Dis VL R B ol el By S Dp e 30% e

ﬂmnemﬁmso%oxmas&ﬁdahnghe%.a olefins. In sone
enbodinents the a-olefinis styrene propylene

Silcne, Sopou ERR Al BR AP ate R e G Raacbnip

nor bor nene, 1, 5-hexadi ene, or a conblnatlon. -4 \WD

2008/ 089031 PCT/USZ@@8P®5OBZﬁdTPQZ] The fiber is

el astic or |nelast|§ ﬁ@ f the fiber is

crosslinked. In sone e |nen S, the fiber is

crosslinked by photdma}mmaGBaden el ectron beam

irr.adi ati Cro i nkin

5 o Ser Shneindl R oD B8 MrieatiRas3 i gbent0 o
abdu2®0 ¢21@ mipetes, Efdin a‘tﬁ)UChto&ﬁoﬁtHGm Ao tiinud3, ﬂ@ﬁ @E(ﬁit 2tt®@about

b 80 or_ from abo ent to about
1003@? ]chefﬁ’tn“teéfsfr%aa@fﬂ ® 35?9 59@ g@ufﬂﬂ'ftesp%?aé'éfﬁ? a%fPrd@‘é% tg ASTM D-
123‘80C8iﬁﬁ‘t10n51@0m& NB%g. t8nkiehBbdientd, thdéthABRANEBEN fﬂtéi*ﬁcﬂymer
bi conponent flber has a sheath-core structure;

ha8§é\4w%| Fegwy [ 4 £9 §6 pOf is 2 randogy beekisgpalymer compiizipg pdeasha hard

b1osia£1fdl aX tehitRlsbit bREK. U HESTy, He eﬁlyﬁa%gﬁﬁﬁéfﬁlqnt@gﬁly%{e? HEd atﬁeesuy in
e fiber can be a staple fiber or a . In

the§@r$é OEFHOY Y- PetetabouttORd FGoins abayh 8.86 srftiopty. &hg/cof

friction of less than about 1.2, wherein the

ipt1er POlhERSmi §-dM&Hn” i Xl 1Me Lol infebpolRfier eEh%ﬂle/hn
sone enbodlnents the fiber has a dianeter in the

oleflré(ﬁlgge wferpdaugr” berglnd@fﬁqs d¢ Cs and higher o-olefins. In some embodiments,

the a-olefin is styrene, propylene, 1-butene, 1-hexene, 1-octene, 4-methyl-1-pentene, 1-
decene, or a combination thereof and the diene is norbornene, 1,5-hexadiene, or a

combination.
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to about 1000 denier and the interpolyner has a nelt

i ndex from about 0.5 to about 2000 and a density from
W@Rwans®W3B65 g/ cc to about 0.955 g/cc. |n ot hePCT/US2008/050720

enbodi nents, the fiber has a dianmeter in the range of

about 0.1 denier to about 1000 denier and the

interpolyner has a nelt index fromabout 1 to about

$00 andna reens bhticior @280 Wonfki 889 ae fer Is@rahaiktd. In some

0.955 15 g/cc. In still other enbodinents, the fibe
embglimenty |t119rféaeé¥s crasslinied byaphpEondrradipiésus electron e éradtaéwn ora
cro?slﬂﬁkih &Q:QP 85hE Em@&ﬁm&n@ tﬂJHeﬁfe%f%ﬁﬁg lifea pol yﬁﬁk Is at least 20

|ndex ffom about 3 to about 1000 and a density from
pergdnd rchorsg@m houc2G rereghioa bt §6 8r g @bout 33 perpent {eegbout 50
per@e‘ﬁ?tag flea@rdlSy tthe &/%ght é)@%glﬂ de %@ls %oﬂngﬁ e§ont1é?1n?esf fibk is a

conprising t e“I'n accordance W th various
bicempawtfiet. sT“twbeCtOhmoonw Eh¢ritena siithd-dogbtiuctoree apeabgla®Dstructure;
a si g By ?%n gt’rucm%l: t IQ tIcf)W? r1 Juct%’lpeu Qr.’ a sSé gr%tlaé) &e %t@ﬁlcrt]ure.ei"ﬁe fiber can

F1Cs can |c of astic, "woven,

be mstaplovivaor @ binker fttteed[n sbllne smbtahmmtm dhenfidret Bas cobf@icieatnfifidgion

of 18Pt ShRE e SERer Db MRS duREL Lt o

invention relates to a carded web or yarn conprising
{28 fi bdn sonmdabddnnm tre dibactens widtadmevea in thel sangerbicedbonteht denier
f t |nvent Yarp. gan be 2 not
to a%gl\lltel:bgo deIW oe \1/net(;; gly €1 has has & m 1t 1n((i:e6(Vreolme %ia Y 6’ S 90t a%bglﬁt 2000 and
a dyraing from ahyhtOr8ey @fcnm abo[.lQ@?Sil gﬂccy dh ogier éﬂlb(ﬂnmftnheﬂle fiber has a

aiaf R BT byt SRS el ho eenr 0B Sl apdie PhiePa g o

meRfndak flbMasbutdne aksud pHlene aiaaﬁsagl fﬂbﬁi abaaro 866I’g¢ccab abR@8os5
ene/ a,-olefin_interpolynmer (as descri bed

I
g Cg gﬁléflﬁ )0}/ carny "é@(f‘?‘lﬁ% Mediberas | terjithihg ragef phykput Ophdenier to

abdut P& d@r’ﬁ@r Ha tﬁeqhmbbﬁer AR 4 hBgindB AGth AB6ut S RS!HAROTIHORGA a
nelt blow n In sone enbodi nents, the fabric

denﬁwﬁe@ab?% %éﬁé/cﬂcb@togt(?%55s§f[fst antially free of

roping. Preferably, the fiber is drawn bel ow the
2AKiI Ng [ARéttah el LPIRE RtV i & rel RS tb N EBFP SbFRIng the Bbers

WD 2008/ 089031 PCT/ US2008/ 050720 [27] Additi onal
nm%%ﬁé%?§¢ﬁ$eWH%V?HWéﬁ@P%%m%mﬂo%%%W%@F@P|g??%@“%ﬁanbe
spuRb&REREL BRWAT gl hUn9ittuRRAEH:; BRN S BlbritN@n bB¥RGIC Rhelastic,

becone apparent with the ||OMAng description. BRIEF
WO BSRSER- Py e & tai-EN DRAGENeSlimorgs. te fglrice havestndie pefsent
recffRh} L9 1093'5?31 et foo geflAtdamehi p Tor the inventive

5 pol yners epresent ed by dianonds) as conpared to

tradi ti onal random copol yners grepresented by

&23cl es)n gibanpihsy PS@?QtNh? tnaeré@p GtlgtAeeS cerdad vek anyasicasyprising
thetfllBln@ rﬂgildgﬁl) accrdfce B Yool eﬁllﬂe(‘ﬁ’ﬁlef?ﬂs QF e HveAtfnl ahe arn can be

YSTAF as a function of C Melt  Ent hal py

cow;@rfluoo 0% cpwirgdhreWhen cpiyeredi ltam)n@bscorverpd by eqitonyaime gmlylon yarns.

ethylene/octene copolynmers; the squares represent

VAU z&rgg 1 ﬁ%tﬁerﬁspetcm%etlﬂdem 1Bfitel &Y RSBH oA Ee
exanpl es the circles represent polymer

fibess ahst ré@h%tr—owrlseﬁr{@ molting3/pipis] & at lepit @8eproPYIeieyhgead polymer
and at least one ethylene/a-olefin interpolymer (as described herein); and extruding the blend
into a fiber. The fiber can be formed by melting spinning; spun bonding; melt blowing, etc.
In some embodiments, the fabric formed from the fibers is substantially free of roping.

Preferably, the fiber is drawn below the peaking melting temperature of the interpolymer.
-5-
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exanples A*-F*. [30] Figure 3 shows the effect of
density on elastic recovery for unoriented filns nmade
WO e@a08999ent i ve i nterpol ynmers(represented by tPET/US2008/050720
squares and circles) and traditional copolyners
(represented by the triangles which are various
AFFI NI TY(r) polynmers (The Dow 15 Chem cal Conpany).
T squ aatcﬁﬁldhmgﬁe%%rbtf tHeYRAtibY Md@hivd ei@c DAdRGerties of
copolyners; and the circles represent inventive
vargu gip Bt efrfbe @ypsioy hegose appargnt pigh fhesfolloyige desgripiong
octene content of TREF fractionated ethyl ene/ 1-octene
copol ynmer fract R NESCRIPTIRKOET Mt mwwr ature of
the fraction for the polyner of Exanple 5
presen t ed the circles rative
&Eﬁnd F e %“é‘b} St eng Pﬂé%‘é%n%‘( ICIE‘E‘FPS%‘P 49, th‘Er‘l’i‘&‘yn“Ve
pol%meﬁ@sern%arb?ﬂamonﬂ@ addhsina to trame el eibyh eainsdene
mer s ! ure 5 is a plot of octene_ content
(TCHFSC Py Fircles) %lar @ﬁtfﬁﬂoé?ﬂé’inerf (@E’Eeé"f’i]éﬁd tﬁ’é‘i&ﬁ?ﬂgiﬁ%
fractions versus TREF el ution tenperature of the

fzgACt i OrFidudd 2 khRys PRty sRtelt® DSCEXRYPT £F Bbs { Bdétitd of DSaMelt
for conparative F (curve 2). The squares represen

Entiglgnfiraraipeus polypgrs HBe fimant rearerapiedunihrsisisteae sopopgrers:
the [s@@lesirbgtbeft Blyinfer ax B ARAN -Ofithd dREndIQGeRbsehit RS RBEPIEUSO;

as a function of tenper ature for Lconparative
andgth, GirdgsappraseniROlaReE cxapRiesyiPeld. (Thar e syyboknigristeappeleney
exa@lpilene- copolymer (curve 3) and for two ethylene/ 1
-octene bl ock copol yners of the invention nmade with
differi ri%@quantltl es of chain shuttling agent (curves

1301 %d@ms@eo%f@péﬁmgz@egyaetm%erwfsml}mm@a# flms

made 868 Y\?veﬁ‘tu@l 1ﬁ’t§:rp@fym€%e§r@§@ﬁ)ed\6§ rtlr%bkﬁuzfrlaseﬁhd'@ﬁgﬁéi) Wsd frMitional
some inventive ynErS (represente

copgiyaresrieryyesenied yothp Hraagles whish ays %ﬁ@%@rﬁ%ﬁﬁ%ﬁ@lyWé (The Dow
e I h
e S S PO e he
Cqul‘arr@mmeettlhyﬂnevmﬁbﬂytreéneen@ opolyeey.s; and the squares
represent various 5 AFFIN TY(r) poI ynmers (The Dow
@ﬁm c alFlgth@p ﬁrbyp)lot ({f %ét]aneF dogﬁéﬁteof&"ﬂlﬁj fplecQ&naQafd e'ﬂ‘%/ﬁéﬁ[;:/al octene
I'og et hyl'ene nol'e fraction for random et hyl ené/ a. -
copolyafer fragtiop® verns rIREseletion (gieeirapre of the fﬁr@cuqm\felr e pdympsE

! . )
xR TRl g TREASLY B SbnAITRE poB K # SIRClGeftea by he
“X't amot). Hondyeensls sprages tadiched r@ﬁbnyleén@maoab@fqopolymers

copol yners in ATREF and the open squares 10 represent

1@ poi t R R

b?jancheé:né %5)Fg ﬁde(;} {;tE ﬁﬁég%g? yner sﬁgﬁ%%éxl lengl Peere
copohenee fiagtioasn eermITéiHHeémtqnmpemrﬂre o6 the i cticarfpethe pelyeei qf
Exe{)sgélé/ 5 la(fu e[]ﬁgll or 9(%1 r%g)te ¥ o(gu ?&% ?)t r"I%g g%&r%{relﬂ%p?gsegtrﬁxta&%le F*;
andethhgtiaegiesi rapresﬁneExampde)ﬁ)ol ynmers to illustrate the

definition of "block index." "A" represents the

[33] Figure 6 is a graph of the log of storage modulus as a function of temperature
for comparative ethylene/1-octene copolymer (curve 2) and propylene/ ethylene- copolymer
(curve 3) and for two ethylene/1-octene block copolymers of the invention made with

differing quantities of chain shuttling agent (curves 1).
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whol e, perfect random copol yner; "B" represents a pure
"hard segnent”; and "C' represents 15 the whol e,
wW@erBmegt3bl ock copol ynmer having the sane conpnRPEEDS2008/050720
content as "A". A B, and C define a triangular area
wi thin which nost TREF fractions would fall. [37]
Figure 10 is a schematic of the apparatus for
egsur i rrgglﬂlé/mmw% afplde©F T (1608f ekt BN Boddl@Gbr fon@Uh®ntive
11 shows dynam c mschanl cal thermal response of
polyipngys srepiefinisd by thepbryends) BScamppresd fogomesspgpypPelymges; The
trla%%bl%selﬂl?&rloﬁp‘}EﬁﬁW }ﬁ)l);ln%-rs (THJ, DG e A b,%lnﬁgny) thArcles
represents Pol yner ['e 19A; the curve | abel ed
reprey @B vaqup raéléelmeﬁlylﬁ@ﬁ/ywne ccm@lmgﬂrse andtBe squaees geprgpent various

| TY(r) EGB100 resin
AF%%??IY@D%M%E&%B%?F%%%SC@? ﬁlga':gj\l the curve | abel ed
"19L" resents a comercial product of 40 denier
XA(r ) i 8 is(pivief pywaee sibglsne melegeaiyon fopmnigupthylene/a-

olegf.é : F(J).E/uiltﬁso s fﬁnc%%ﬁ SRk 'uﬁreﬁre oﬁﬁg Qamgﬂlffgjte@gﬁ‘ﬁﬂy%r ATREF

Figure 13 ows end unw nd I or of
peakitdyepesatiine oihd filleslrpgipares Iapmsentdnman@ts phtainekaom raxlonf t er :

ho@%geﬁ%o&%lg%?an%edze ﬁlefng o}efﬂlﬁcﬁ%&ﬂg 1?)1n gtl"ﬁﬁﬁgﬁldzﬁtle (ﬁj%ﬁ: s&u%[es

ensi on
repfesafrm éata p(ﬁnmbﬁﬁﬁsf@&%ﬁbmﬁﬂdgmﬁﬂy Bﬁ@@l@@ eth&mhc}/a -olefin
copo ers 1{10 pﬁg‘\fl)lang 2 %tr 'érlhecrgo S?Wctpoguiﬁﬁs I?h%ttem I‘EleJ.I‘e in Kelvin.
enbodl ments of the invention. [42] Figur e 15 shows
Mﬁit os dfigwa? isomiot\mmrugtbd an ﬂl@dbasiimoﬁibmﬂbmuai@mrfpﬂ wgdom

eth ene/a Pl’%ﬁﬁg%;o Ser%so é’(\)/l 1 \gslgl %he e?lmtlon gfqﬁo% Po‘lAY %resents the

Bri ¢ ne
whéle qmﬂ':!alrg«mem oEpcﬂmnbte “B@fépreamls @urs“larqahgmenté hadi 6 rephegents

fabric from. Polynmer Exanple 19N. [4 Figure
e ofhBles o P EPY S G 418 R comampier by Y A eradf gnd ©
define aittri@gulhD8%h wihihathich thékd TREF Guaéteond woslaaxis r et ai ned

| oad at 60%strain for various fibers with hysteresis

test a % st.r # e 18 sho
R g "Bl on St gt 6 rona 15 A B ficon
coefffildntd-i gure 19 shows DSC cool i ng behavi or of Fiber 1,
Fi ber 4 and Fiber 5. [47] Fi gure 20 shows the dynarri c
hani Efr mal res CL
TR F bareust EEWR opBRE BB Gl S B S on
PolfnecE aaipleM %, &3 cojly 1QE'HEl\ﬁamlpl‘éal@K aid Bdaote 19B0ADX curve labeled
“19&%&%5@ H}ﬁ/nﬂegﬁxgmpﬁg [@% etheoc]:curve lgt?erled ‘1gﬂl represents Polymer
Example 19B; the curve labeled “19K” represents an AFFINITY® EG8100 resin (The Dow
Chemical Company); and the curve labeled “19L” represents a commercial product of 40

denier XLA® fibers (The Dow Chemical Company).
[39] Figure 12 is a schematic of end-on unwind tension setup.

[40] Figure 13 shows end-on unwind behavior of fibers from inventive and
comparative examples after: a) storage at 21°C for 1 day and b) storage at 40°C for 12 hours.

The unit for “unwind tension” is gram force.
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[49] Figure 22 shows a Transm ssion El ectron

M croscopy (TEM inage at about 3000x nmagnification
W@t008/08®8p| e of Fiber 4 cut |ongitudinally. [58(T/B52908/€50720

23 shows a Transmi ssion Electron Mcroscopy (TEM

i mage at about 20 30000x megnification of the sanple

shown in Figure 21. [51] Figure 24 shows a

T4BNsM 384001 Hs QGEKAN M KIWISLAP Vet up BMspiriB g0 fihg dRMsystem

30000x magni fication of the sanple shown in Figure 22.
usel gpgonys; e@ahoél%ts%&mn\@nwransm ssion El ectron

M croscopy (TEM inage at about 30000x magnification

qpiz]a sampge Dfsh%bvb? hotds @tvaliBie valpk baGiBed BMBhwovd e&ﬁ%les A

r

gure 26 shows a Transm ssion Electron M crosc
is a(PhEmsh?wag éhedpbrigpagie frogplpRerraghpte 05 6 PB?tOéh%ﬁ@rhé
fabBE malOREm PoRnek E?anﬁﬁ@i%?‘l anl @M€h phot8 sﬁ%@é)&%@fﬁﬁg Bdde from
PCT/ US2008/ 050720 [ 54] Figure 57 shows Transmni ssi on
PolpmerckEyagwlaM®Y. oscopy (TEM irmmage at about 30000x
magni fication of a sanple of Fiber 5 cut
]pendl %l/]lr@[é Showk ARhedih® YEtGordBri SRATR rs%lﬁfflg)@@fgsﬁ%spﬂ 100%
Iectron croscopy (TEM inage at about 0000x
straffagni fi cati on of a sanple of Fiber 5 cut
longitudinally. 5 [56] Figure 29 shows a plot of Melt
41engt IFigise By 20abidiihed 16T at6dR sROINYEBari o&NMRASYitH BRGresis
57] Figure 30 shows a fiber made from Ex. 20 after
testgh L &P 8fiR-esi st ance testing. [58] Figure 31 shows a
fiber made froma blend of Ex. 20 and pol ypropyl ene

gMer RS 1 Ddhohe PISTIRBGE: BeBSib g FibkP1,[FH&) 4 Rh@eiber 32
shows the results of TMA testing for t hr ee flbers

BRI i R [P B ool e h NG GHECSF 1o 106 4 AR IR e

l ength to dianeter ratio is greater than about 10.
FEimer I Figuyp2Csoby trel dgsahit nexdh@abdihelinid resgonisd 6f Fiber 1 CL,

. nt fiber is generally 15 defined as
Flb ‘iﬁle‘ngdelgedual fiber diameter greater than about

15 denl er, usually greater than about 30 denier per
fl48]anentEiguré¢ Dieshden i @rankinbeion GnesaMigtoscefyeTEM)dmage at about

I ber .avin a di.a s than out 15 denier per
ok PR P serBhiF B Berd T PP GRRUPERY ) et | medt as
fiber having a dianeter |ess than about 100 m crons
d€Ni er picgurd 22 shown b TrdnS]ssiok EleamenMidrodoepy’ (TEM) image at about
monofil anent. fiber” ans continyous strand of 20
SO0 AR AP o AR Pt SR P IoRRBARES: or i necy
| ength, as opposed to a "staple fiber" which is a
ds@cont ifigme33 Stowaaéfrmsm'rmiba EleatroroMialescdpyi (TEM)eémggdmnt about

30({0bx magmﬁcaﬁlto{‘l ap &ile samp e sln)%lvsﬁ 19 £ gl?lrecﬁt. or

[51] Figure 24 shows a Transmission Electron Microscopy (TEM) image at about

30000x magnification of the sample shown in Figure 22.

[52] Figure 25 shows a Transmission Electron Microscopy (TEM) image at about

30000x magnification of a sample of Fiber 4 at the surface level.

[53] Figure 26 shows a Transmission Electron Microscopy (TEM) image at about

30000x magnification of a sample of Fiber 4 at the central level.

-8-
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ot herwi se divided into segnents of a predeterm ned
length). [62] "Elastic" neans that a fiber wll
WO 2eMgg03at | east about 50 percent of its strRCTHSH08/050720
| ength after the first pull and after the fourth to
100% strain (doubl ed the Iength). 25 Elasticity can
al so be described by the "permanent set" of the fi ber.
Peqimanetig$€t7 idwk R rHRAKEILSE BleRfroEMASbdc6pyt (TEM) ifnb R4t about
is stretched to a certain point and subsequently
3000gr pagrification ohsangylg ¢fi ikar Ssusperpeaficplativr e stretch, and
then stretched again. The point at which the flber
*ngl ns dgglrm HIA8h BB LsiBEElPEO0R 8202 EM)QmRH dt aBout
oad is designated as the percent pernanent set.
3000@ gugnitcatar f # spple ehfgbeapsyt pagiglie®- to in the art
as "el astoners" and "elastoneric". Elastic materi al
(senet i mesurd 8 @lohved plod ofBleR stre@lﬂasst DiawabitityFbegvo polymer
i ncl udes the polymer or blend of polyners itself as
cOROsIions  put not limted to, the polynmer or the blend
of polyners inthe formof a fiber, film strip, tape,
shbon, mheeso stowe adibbingadeTRINIENQOARE dbhiohirk@standd@sting.
preferred elastic material is fiber. The elastic
erial_ can e either cured o e di at ed
TBIE o S s TRFGuEE iRRLEbshT Gy R el ke G prer
abradNenediasice estidg.eri al " means a material, e.g., a fiber,
that is not el astic as defined above. [64]

" Sub li ed!
J%lt ®pdit aph RS E P B et o det RS Thane

in the formof an artlcle has xylene extractables

of | ess than { ¢t

greater than or equal to 30 m5|ght percent ge
Geff Bt kions Preferably less than or equal to 40 wei ght
__EETCEHT_PT"G., greater than or equal to 60 wei ght

per cent % content). Xylene extractables (and ge

4ot ent )'Fibee nepanses matgedl ip whigh é@rlmﬂe@ diagpatey raigingreater than
abol} ?(7615\:) Fl@é clmﬁgé ﬁécofdhr% 5 1ts GRAER: aFlfah{%ﬁtr f(lﬁel['] gtgeh@'ﬁly

a sing r region or domain, and at does not
definad es lmwlg@n hmhwdlmaé fibercliangadrgneter rh@g Rlovs 1§ deniadousually greater

nt fi n
tha? lgo%gpq) ﬁ %%er ﬁell f‘ﬂ@&%}toﬁn@ gl:mergllb%? g&g{}ﬁ }eiférs P a{flbeqﬁqugég
diametedsethasaboBi IGakkpiengmtfilfmdne ercacVCEnlat fllmer ksrgﬂtmaﬁljsdefmed as
ated or 0 ber s ol yners are

ring RUMPS G RE Shbi SRR Crp AP B G v o ror <

conponents 20 may conprise the sane polyner. The

pelly mer S’Ftiarneenaﬁbtahgledndnnfibubmtfﬂmt”i radahnya dcbrsﬂrlhmtstrztmlrcé S
ma%nal ndteEe ec(li 8 Sr‘?otSe etermm Oc{) le :?s Cogé%g rt10e an ! st ﬁebfqa { all?lgh isa

usua (PR hE RERECRGOULTY "AE0hY PRE [ Th gt Of °of he
disdaind ounqie Keamtd of iaerial oTIdeﬁmterlénggu(ri at h @tfandfwm:hbme bene@nestt

fiber.c h/ core arrangenent
OﬂTW%“M%?€ ‘8@@6%8?VH§§Tg§£§UPP8§E b)by another), a

side by side arrangenent, a pie arrangenent or an

64| andsElastid' he@asethit aafmeawgblrmvter at%asmbpmﬁ@mercaﬁt of its

streéchﬁfg &%gtﬁ:gﬁeréﬂié ne rl&]gan% | 81’1 %(J):-ﬁ@%gsat%e doubled the length).

Elasticity can also be descrlbed by the ' permanent set" of the fiber. Permanent set is the

converse of elasticity. A fiber is stretched to a certain point and subsequently released to the

original position before stretch, and then stretched again. The point at which the fiber begins

-9
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and 5,108,820. [67] "Meltbl own fibers" are fibers
formed by extruding a nolten thernoplastic polyner
W@ 09089081 on t hrough a plurality of fine, usuaPdTUS2008/050720
circular, die capillaries as nolten threads or
filaments into converging high velocity gas streans
(e.g. air) which function to 30 attenuate the threads
to fll af bdcBEBE i chale@ a§ @6 Y& PbANBER S "EIREe frlaleRRENAS a6 referred
threads are carried -10 WD 2008/ 089031
to ipghe/age OdseBeY 20d "glgsteRerichi Hlsticenyeiial ysogietmsy jeeaed to as an
elaﬁf'&QrtQ:(})eg A faedine Bol@mglo(l)lj b@&ﬁi'o@ ?ol§fﬂ51fs Ac8r ﬁsowélpars Mt n¥a iRk to,
randonml'y dispersed fibers wth average di aneters
the gpelygrenp the Blaed farolyinpeaiin ige feine pban@ber{faaﬂ stripgthpes phippn, sheet,
i3=ToR e
coa];tJlg ’Sﬁr‘r(tﬁa?mgalgl ttl%]g%{ STAJ %\%\A s d?% H(?lﬂ%ﬂelqg 19%1b ?ﬁé TIQSI&% material can
be dihanatret or(voeured, hathatat asw-radated, @nd/QMQ%)lnkeégsumdn@ﬁluﬂdaé
5 di amater (or other cross-section shape) of the die.
[£A] " SPHBRANGC [aRELF medh a[lfnm@ﬁgls %Tgmﬁeq R i RN
armltent ernopl astic ynmer conposition as
deffoiedl alprynt s through a plurallty of fine, usually
ci rcular, die capillaries of a spinneret. The
zgm“-‘t e r"Sﬁ’SstaBHQl}ﬁef&stﬁﬁ{%Q" {ddl AR S mb ﬁleﬁﬁfﬂhﬂhy pSIGHHCH the

t hen the | aments are deposited onto a
ble@d)@ﬂ rodstatisy slsap¢¢ arcle thegfofnp pianzaripddy hat xylengdsimdojabtis oplepstbeh or
er [
cqul] S0 Suchdhc Brbohs R B4Ry BRBPLAR S IBIRIAL pochPbaEiens,
preﬁm&blmlessfthmorc@qm‘n mwagmtpmcmtlﬁr@ géatdriticinvar dgrall tof G0besight
percent igfa dt? )E)'Pféne rﬁ)ﬂ;ﬁr%cga}blegsga Ic%{ne%/% Ien?e%l ;aléea(ho érmpn%'é n%:tcorélance
w1tf1Ak$rTiM:D 2175& elastic fiber in accordance with
enbodi nrents of the invention can be enployed to
pare .
Eﬁ uct ur glggl\éfy %Ealﬁg&gl%gr‘gﬂﬁ%\a}%\g t]%%?olglgglprggcioﬁ 8r domain, and
ﬂmC@ﬁ@nﬂﬂMvmmwmehdmmmmbdsﬁmmmgmn£m$ai&cm@ﬂi¢nﬁﬂmmm
means a continuous |length of twi sted or otherw se
angl e
1o 9t ichipBE hSer WL BB RS bnl B iner polymer
reg@ing picdopsiinsy Bigemposgnt fiberg wetse dnown amomgate@lor Udviemgednent
flbé{r ’Ph ! S aerrsn arg Bsuaﬁ altffeF a[ 1Ir(|)1% le other Ffifghotu qu or moarg components
out er P er or
may yqnnpr&le ItIya saml @blymai "]fhelpel‘yn&m}he asanged mQDbSM‘ntlu\ld}OdhsthOzones
7 ns a nerl compound, pr epar ed
sy s e R ton of (e Sieap BoRe ik end g TR SHER B ERALSY ol e
leng?ﬂ1f0f ehe SRy flﬂdﬂem@mrﬂg@raﬁ@rcma H@mmwﬁernt flﬁmﬁfﬂﬁ@ Sor
th terns honop ner,, opo ter ynmer" as .
9, a she Cr‘?feefi‘ﬁBS%sz@f (in W[‘“fg]on" P‘%IIQSIBVI léﬂlémb‘g‘gﬁ‘é‘d’ ﬁ‘BP%‘ir& side
by H&@ﬂﬁalngerﬁ&it&ﬁ hr€ang &MUﬂéﬁl GQ&H@IEJuﬁthB geaatarrh@g@ﬁ{ent ﬁﬁcdfﬁp&ent
ene

b, Interggl% neans a ? z&p
ﬁbeﬁ? @fﬁé‘t‘r@@f%‘iﬁcmkﬁé By etenty %25(9%‘43a§ 14Qudegg 5,38 3f00; 5,336,552
ancplg fdsaent types of nmononers. The generic term

“I'nterpol yner" includes the term

[67] "Meltblown fibers" are fibers formed by extruding a molten thermoplastic
polymer composition through a plurality of fine, usually circular, die capillaries as molten
threads or filaments into converging high velocity gas streams (e.g. air) which function to

attenuate the threads or filaments to reduced diameters. The filaments or threads are carried
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"copol ynmer" (which is usually enployed to refer to a

pol ynmer prepared fromtwo different nononers) as well
W@gooslgoserm ' | terpolyner” (which is usually POPUS2008/050720

to refer to a polynmer - 11 WD 2008/089031

PCT/ US2008/ 050720 prepared fromthree different types

of nmononers). It al so enconpasses pol yners nade by

by @ h)eRBEIoZitfghs s@emsOind H@[f(ﬁltécﬁ/&ﬁ&scoqlfectﬁg REFRE S fohﬁ alweﬂfa)e
term "ethyl ene/ (x-olefin interpoly Penera
()

ranﬂ@ﬁlérdssp?réeqo%bw%ave@@ﬁﬂ@ﬁ@t@fﬁg@@é@fﬁ% @Wé Bifan fhmicrons.
a-olefin having 3 or nore carbon atoms. Preferably,

¢4d1Y/ eneMeﬂsﬁmrmefss &% fibBR f6mieably hneltialaelehd 36d p@Pm&fand then
the whol e poly i.e., eth¥le e conprlses at | east

dragig e Bepr Hb‘lhé Hﬁlért‘b%ﬁlﬁmé‘ier one PS-SpOIoPTRPe) Kasrthan the

diaRERf &k 8kYoroRlsBMARRpe PHMAL §i€S at | east about 60 nole
percent, at |east about 70 nole percent, or at |east
about 80 nnleﬁgfrcent with the substantial remainder

391t he wABIEORDIGRRE PrEEReY foupsipyaxpdiagt noHen Bemaplastc

pol REIGIFBLitis Al ilathéht PhRLEK Pluyalid ofFme! @AY dhRViaR dieafillaries
nore carbon atons. For many ethylene/octene 10

of xyppwesehre s digmpterf Breexiedsd didinras it el ynel sad then the
fllaﬁ{em laﬁ:r}%})]&g@(ﬁ &b a 951%5% su'i‘t*a@ento @J%H& wépof Moﬁll}oﬁgﬁ@ﬁh fibers
ol e polymer and an octene content of” from
WIth bm@gemmqﬁerab@@mlll betwegyy abfort Adidypbpytdmnzpiont 15 to
about 20 nole percent of the whole polymer. In sone
?7'6300“ MeRbRwojed € mBAdA B&S: @a‘b?i'c ﬁgxhﬁ‘g 4 EH’&{D?@J)MH@(/I%UQ @ibers or
not include those produced in |o yields or in a
thregidpwhich arsuprdopy mterlaidphut ppiod e tde@lflf@let:rn@rmﬁwl is he gereoba
kmﬁ%ﬂ grlg %Lalgéfé ﬁ&?/u?ac%érd%cgf\x}ltﬂ ehﬁ%a ﬁés VB $nve fibnGn be
ed w one or nore polyners, the as-produce
employad te me?/pém nomhefen ntriatiret oteyime cemposge slss e ichbticy
fi onent of the
nm&g)ag ﬁgﬁc er 0 cnt%HgTP&] (i Sorﬁla@r @étgﬁﬁgﬁ process. [76] The
ethylene/a olefin |nterpolyners conpri se ethyl ene and
dhd or Ype" npepal somruozalshgthaf byisttd or wharwivo petprglddfilaments
whRRATE IEEH hORMur AL BEL ST e Yo ULl 8l RELS, Al
or segnents or nore po yneri zed nonomer uni
candzebeearedﬁcg unpoetedmCoadredyarp tsy}arrr:za Ileaprmapaﬂy wegpped Wahlnlas outer

L eng/ a- olefl |nt IS A6 8
coverl?%ofI an?gthﬁre i Ser orpr%uét 1czﬁfyp a a¥ura s]?ch %ceo?tgrcl) Pry vlyr%orl.s

or copolyners. The terns |nterpolyner and
'{€dpol yrieelymar" eneausepbli/mcrérqphavngleabbgarddéwyeiowmeriming onme

mon%m?r%sv&g[lﬁepler of tfleh %eaﬁn%uofrt fge\m:n(rt:] é/p]@ 0?1(1) enerl tgmc A@?y,mer Wﬁmbraces
the merins ”humdpeamter 1, copoleier,'abérpolamer" nk e/gﬂ s Gnegobmet.han 1,
such as 2, 3, 4, 5 10, 15, 20, 30, 40, 50, 60, 70,
90 " " r
eI %ngxegéb Honer! leads SBREE 2o 0R Lo BhOTH: Rlcas

50 Pr%pepalehs, As and Bs are linked in a substantlally
linear fashion, as opposed to a substantially

E"g zﬂg (r: hed In‘Bérp&%&L A48 }L&fyrﬁér?ﬁre'pﬁnﬁ F&? %efp%m&igatioln%f at least

two different types of monomers. The generic term "interpolymer" includes the term
"copolymer” (which is usually employed to refer to a polymer prepared from two different

monomers) as well as the term "terpolymer" (which is usually employed to refer to a polymer
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30 enbodi nents, A bl ocks and B bl ocks are randomy

di stributed along the polyner chain. In other words,
w0 b@sioswsk copol ymers usually do not have a stPCEUS2088/050720

as follows. -12 WD 2008/ 089031 PCT/ US2008/ 050720

AAA- AA-BBB-BB I n still other enbodi nents, the bl ock

copolynmers do not usually have a third type of bl ock,
preplibEhos QRS dise@ndl hds &F 8RMhoIBQEP rlparrwe(n@ampa!sges XSSIym@ishﬁfde by

enbodi nents, each of block A and bl ock B has nononers
PolpMeIAZREPBHRYUIEOTS EpSY RfIRNMIEs. r andond y di st ri but ed

within the block. 5 In other words, neither block A

m7] bl OCHhe BrBORM ROB-oldhR iRErpBRR: SURerBIBRRM © p()@/'iners

sub- blocks) of distinct conposition, such_as tip
conyprtsthgrhy ISR PRATHESICHN iR e PP [c3be MpRp. e%ﬁeferably ethylene
coriyHPORE hia%t)l Ilﬂal@ fitaBorf F%ile VQl{olé Py iR OGK - ettlyfehl cdfifrises at least

mul ti - bl ock yners typically conprise various
aboghUMP pelfceﬂth)éﬂ@ wheltcpolynaesf Yoreqeeiprably scthylgagrcgmprises at least
abAERITERD z)efcglgteit 18t a*%a%mé RO R L 128 a0 §(}°‘mi;]1@ Yok Mwich

et hy present %n amount greater t A
the abstantigFem nds of @e Md:lehtpolyawd comfsagablegpst gneathercotioapmer that
is p ?rlﬂrzfl]\é %ﬁ avéfféfgl avﬁlg%%? gltorebc?ﬁa%q gg)%os:‘] Ig%rrre }rﬁ@ﬁ)gemrl%lafe/ocgﬁe
coﬂobmmfseme podfenmimomppstl@t ciwrpmmam edtylepé eorggnt gmatthtaamd:rodt 80

i s |less . than er cent.,

moleq p%¥cer B Itli? \Ylle()zqutl)hné%r anda O ?cteéle cor\{\{e %t%li]%ré){r%caﬁejnltltq@ to a d)ut 15,
prefdﬂ@ly/\ﬁmg faboudfl 5 theboup 20 yterpercent o$ ﬂrmleeﬂdmﬂiynmn Ussontehe

T

yield® obﬂnacfkﬁmoémdmai e A ibT-Pebdued df 8 chélm‘Mllpﬁd'd:eish ewmmnma@ﬁafe/a
ont ent %»ontent of nmononers ot her than eth g
olefip wigrealyPers RasRitndsd Wih gRg or AT RRNCTS pihe PPy ‘F%‘?d ethylene/ o

olefh B¥rBdlyhEa BreaSdnt S WRIrg Al d¥Rh €M priseANRA6RonmpbRdit of the
about 10 weight percent, or greater than about 15

reagiongrRdupett ARy NISHEBPNBFOCENe wei ght of the pol ymer. In
sone enbodi nents, the conmononer content in the soft

§Bgent srhe @mybﬁe/gro%heﬁte@b@me@%uﬁmQecla,ﬂ%@emw Biie or more
percent, greater than about 25 weig percent, greater

COHOW&W“&%? O%H\R@P@Wn‘aﬁ%‘lﬂ@@h’fmnzﬂrf@g{l éparfaﬁghzeg by faltipd blocks
or Bh&H oMNR6GE Rore (B BRAEED IBASImERAN diftlrid¥eh FRdmiPRTE fisical

greater than about™ 45 weight percent, greater than
progpyies That igetheyethylpnefcelgfin ingrpQdyaers ate biidekAnterpelymegopreferably

mulEhIgad 1nteﬂ%ﬁﬁ1?€?§ or JoB(ﬁ%m&Q eTﬁé)ﬂ(eImsS qggﬁ?g&ef;%d @f:&zbgﬁfnpz? are

present 1na block terpoly
usevl/entghlnang@qbbfefmem olnzboe temggdlmemtghlne peltidaenk copolyher capbal

rep éng&it fle fotﬂﬁ%vﬁlléqgﬂﬁlullft er pol yner, preferably from

about ercent to about 95 wei ght percent,
fron1about 10 wei ght percent to about 90 wei ght
percent, from about 15 wei@®- percent to about 85

[ reen
oA 5 50k L AAPEHLFAR, U o€, 209 o
50,8001 8¢.P0nEI0gmthigher.Céritrgprésesim aardlh:ﬂocg ©r wgmgmtang EBC¢ eaptesents
a séf?blgg(o&tsegrgen\éef’tgﬂtrablf)ye, I\ %Hé Bs Inj;: %fked ina substantially linear fashion, as
opposed to a substantially branched or substantially star-shaped fashion. In other

embodiments, A blocks and B blocks are randomly distributed along the polymer chain. In

other words, the block copolymers usually do not have a structure as follows.
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30 about 35 wei ght percent to about 65 wei ght percent,

from about 40 wei ght percent to about 60 wei ght
wWEeesesno3l or from about 45 wei ght percent to aROUUSHB8/050720

wei ght percent of the total weight of the bl ock

i nterpol yner. Conversely, the hard segnments can be

present in simlar -13 WO 2008/ 089031

PCT/ US2008/ 050720 r apges AAlBgpsog segnent wei ght

percent age and the hard segnent wei ght percentage can

In 58 othes prapediments: Heslerksapelxners dp nal usedlyiayni thisdtie ofRirek,
whieH Q&nﬁ%‘eb &%reﬁ%nﬁﬁl)ﬁgrl Qt hﬁ%ﬁ offELemiHdRGnRS @a@h 'of]blyckSA and
Pat ent Application Serl al . 11/376,835 fil
blopjaB dps mgnonm@@ comjgrometh subsigntipls r@fdom d}ﬁnblged w1th1n the block.
' r
In ?t%?&yo%%e%glrgrﬁé{cé{@ tsut%r ‘tﬁ;&% &ﬁﬁﬁ%ﬂsgek r%pbv% gl)r/e reesQlE Egﬁéﬁts (%r sub-
blogig) yihdistinchepmposi e swasis a tipisegnent, ovhadrhag n amtzstantlaﬂy Cbﬁferent
I int (Tm) as determ ned by
Con%(%]?%?eﬂﬁfll fflrg%;%t(:)%a{nni%Inogfg calorinmetry (DSC) or equival ent
€dhn | gUitae nﬂtﬂtebloek ml;myrs lqepmaﬁg domrise v gmahxity ofihtuld" and
term..sem st al
Sol% (P& %ar of‘igﬂéPtS F%%ﬁ%o R fc)f Py&%?PF‘?da“é“ts ﬁb‘f%ﬁlfﬁh‘é‘hylene 18
pref@t fiitanasod et gedatdr e abyut 96 fv&fe@hepﬁrd:eat aSC pueferddly greater than about

cal ori netr DSC or equi va t echni qu The
98 § Biefh ettt et gake SsBity erpodrer- B nead G pongther

conltit @foﬁteﬁt@f@hon@ﬁbﬁé k’6ﬂfer @h@lmahylsmd)gl th¥Bar@kedMun i€ memﬁa:iﬂom 5
di stinct regions or segnents (referred to as

weighi Regqeat ?nderéﬁe@Ph’HFsﬁ ﬂjw&ah% zleFlglt PPIRA PasRe AR EE Weighhpf the

pollSer. 3n RS IRSodGRAHRY, thSihRd seH8SC@nlp¥ise 8l &f @bRMibB fflethylene.
units which are joined end-to-end with respect to

“Sofio|sggraanicsz e the T i crefes tor blpcks obprly menzed paifsHa whidhahe | n
corﬁﬁﬁgﬁpéonﬁarnt Q:Bﬁtgﬁt%@ rrfoﬁérlﬂé@ Bthet tﬂa@etﬁﬁl@ﬁe@ fsrg?gate@ RRAdLOR I'Stwelght
the Dblocks differ in the amount or type of conononer
pertan¢ orgiorbly gtachbne plput § heigtieprsieny greptsethagaawh 0 weight percent,
t t ] I a
or GENINE Db I EEAT e bh B 3ichfy BLAEphEL AE s
embaitmeénts, the o@n@mm@tcpn;tenmn Q}pndﬁt @etga@nis cyn be greater than about 20

wei%ﬁ%)%g%%‘lt eat%r tIh% %Jaout fqe ghtlé)rﬁ;l X, a{ttlertt an z}bogt 30 wm?thn 1i)ergent

Branc
grelyyp@nn dﬂfoanﬁmwlg;t peﬂaenthgrrmqem dbyyt 42)0;vemght gayerm,tgn@ter than about
che ert i -bl ock .
s SE R herSeher i ae B PoRt by ot aPu et 6o et
per&dnt.bot h pol ydi spersity index (PD or Mw M), block
| engt h distribution, and/or block nunmber distribution

maki
e O PR e o R Rr R P ARt Hod B AR Rl about 1

wei[ghtq&ﬁs:ﬁt; totah@t o Iwysrghr Iszarccéesmﬂt&btlogal p/e@Bte@fshd:tﬂ)bck ifite ol ylney,
0.2.9, preferably from1.8 tqQq 2.5, nore prefera .
prefepaf fom R S srentpest oo Sl apRore b DR Y it
pere?enl to ;Waamopﬁ@giw p&dert Froin BRIE S REighGRiceab abbupBDGEISH:, percent,
| ymers possess PDI from 1.0 t o 2. 9E referably
frO‘FlraBPHth ave{ght perepnt H’tﬂb8Utr§tOé’feé%héB?r§%eI]F e aboxt 2 wegly Pe%fﬁ‘éf to
aboiP$s wlkRfRaR sfoﬁn raamt Sodvel dgqat Per&nt {o&i;;but 170 vl p@tdn®Wong
description, al nbers scl osed herein are
abogb%ﬁ’ Ug(lg}ﬁta{e@ent to about 65 weight percent, from about 40 weight percent to about
60 weight percent, or from about 45 weight percent to about 55 weight percent of the total

weight of the block interpolymer. Conversely, the hard segments can be present in similar
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val ues, regardl ess whether the word "about" or
"approxi mate" is used in connection 30 therewth.
woesghoay upon the context in which such val uBGST/HRE08/050720
descri bed herein, and unless specifically stated
ot herw se, such values may vary by 1 percent, 2
percent, 5 percent, or, -14 WO 2008/089031
ranah HHSZEPR MR Aleht ?él&ﬁftzig@ﬁﬁd thd (ﬂaltd(&eg'){ger@ %%ﬁﬂﬁercentage can be

enever a nunerical range with a lower |limt, RL and
calghated psed on dafa qbtaipgg, frang Dgfl@é NO&R dSuchiethadipist cadcaiafippigre
disébdelliNULSh ?atéﬁ@%h&a‘ﬁoﬁ BE:F1 NoC #1/5 %6, 855G L8 arch 15, 2006, the
parti cul ar, I'Towi ng numbers Wi thin the range are
dise}praieq ¢fj vehught i iy H@p@@ta@ﬁs@d refReempedierdiRy-itsRpYiretywherein k is
a variable ranging from1 percent to 100 percent with

q794 per e@RterinNeHSRBIRAL: if emblo§ed, rdfers ® dpddah&enk pos%esses a first
percent, 3 percent, 4 percent, 5 percent,

ords@r@élﬁpn onﬂy%@h@eermltmg@mtﬁ@m@ géh@etermmed b5 dg@r@@p‘]t scamgg
e I

e DS R RERGER. ol py SR BT ey e
tenﬁz“mmmwsllia@r;’- dét remad ainprphows” sdery €0 4 polaherdacking a crystalline

pecifi Lsel . is
mefBE Ll &L 26y B RuNEn B RAEL LB Hoch PL PR
teclshiquel d be under st ood that such reference is

i ncorporated by reference herein inits 10 entirety,

r&gar dl r didd

8ot (18 1 G- BRE SR’ Qehalchicl il s 1o
polpmcmocmnfﬂng evsoramraplnmbtaélyfdusomtwglwwp pégsieny (@fertst enad
il A5 05 S TR SRR P Dl 1
differeap@ed ures whathcrd @biet esd- Mdmlmeesppasto@lpmymemd ethfyremm

such. fihers. The ers y. have. good. abra
O R R e
bloSlfsrd\iﬂfé?ren the Ap@taiod fype ohugﬂrbnbeleﬂmecrryéraeﬂ fhaﬁain e cfeﬁsi@eﬂle
tre rel axatign (high and | ow eratur es)
am%‘H‘F P <Y %‘@f‘&}w ﬂﬁucﬁ‘ﬁtaﬁft%é* ?“’&?Htaglﬁ ‘B B%Ipém ‘ﬁél‘(th Comp"smon the
typ€ Bﬁc!BgEe@'of fa@6diS(ROGEc ARGMIEStaddy), rég‘ﬂﬁte%ﬁl@ﬂ@/%r ré@hﬁlrfegllﬂ@ﬂitij the
can be nelt spun at a relatively gh spin rate and

ampshal braehigr Plafiag long ghaip ArapsTape ortlweerfhrﬁgh@géh%h?fé%%gnelty

or a?nS/'o@Héi/ﬁheﬁﬁcSalF bt flﬁlﬁgcél DrdpRitl. eTheiiti b RO BN &R cBftdcterized by
bétter shel , and the fabrics made fromthe

unigyertigte byfioas @fdwﬁt mﬁxdlsaxetsyy indee (FH of v/ (block, lengfh @etribution,

an(ﬁ&%‘lﬂck %gl)nbel%f?stlﬁﬁﬁ@ﬁ' 36 b Jﬂl(?l% ot @M SRUR B 01 ers More
her spin rate, the fibers ﬁroduct|o t hrou is

SPehuflgﬂly wiercprofuché insa coingauoia peecess, db@p(ﬂﬂnmtiq:smblwpmmm

r e

ol P RO A PR R PN IFL e e,
pretesabdly fromdrfyodilméMben médllthblnlarbatehtor smm bagh pocesnf the pagmers
pos::s:egsrsT%BI grl(érrlll\e/te(ﬂtto:Q\e/ﬁ grerf]era rlj? gg%gﬁ%to OQg ﬁné)re Vrgt%ralb?g/efﬁ(gn? :1 %g‘:’? 8? and
moﬁ1ﬁﬁaﬁﬂyﬁ@ﬁanGﬂESS in polynerized form characterlzed

by nultiple blocks or segnents of two or nore

yner i r

E%JSI c aI 1f glg gr(%ﬁgorr] 19%5(33%%}&0% zﬂ e I@fso osecs he?t%ﬂtr% %lgpargflmate

valoas| ltegarblleﬂsaivdled&pmlewm “‘abodth er éipply)lxmmﬁd ds u&mﬂa’f ¢amnection

the%l gvbtg @gpéﬁge Egsupgr{ t%e cor%gxatcfrg v%fncﬁ such%lugsnaere 8escr1bed%ere1n ancF unless

specifically stated otherwise, such values may vary by 1 percent, 2 percent, 5 percent, or,
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described as follows. 30 [84] In one aspect, the

et hyl ene/ a-ol efin interpolynmers used in the cushioning
wWoea0s/08%8uct ures provi ded herein have a MWV M PECDES2008/050720

about 1.7 to about 3.5 and at | east one nelting -15

WD 2008/ 089031 PCT/ US2008/ 050720 point, Tm in

degrees Cel sius and density, d, in granms/cubic
son§eiftfel NMBLE DY pMBGE. EVheddIEr J‘ﬁﬂﬁ%’h’cﬂ&hnge%ﬁhwﬁw&ﬁuﬁlh@ and an

vari ables correspond to the relationship: Tm > -2002.9
upper UBgaR 5 igjisclosod apy pyrahep fallalrgdvvlﬂrléff@rrweys spasificallg giggloged. In
parﬁc&z?tlfﬂlg- %il)ow1 g@%%@)el% (¥l dnn thBREhEDES &[f?cfag @i@élé(sed 5Rﬂn+f* (R-

91 + 1112, 8(8) 2 uch mel ting
R )p@yhﬁ@mdfeﬁs war}ableep@glmgaﬁﬁ@hulpvetcsntut4> I mqr@ptewtlil f | Peigent enctement,
e [ y
e T e b P e o s B Re B T ey SLBESSA R
perckacr. e%pqrgend@ﬁsomtcmsw fekeeni, AY pertdny, é>9|pntcemtp@1 hpesent.
e

Mol SRERRH e SORRLEY oy RilbelTR oo Bk Rl ey
spevxﬂﬁleailydhsn:ﬂaose@ Whelbzepamﬂ“aradifemncelﬁ)mentﬂﬁ’le@le@, at];[ateabm;jburnal

nmel.tin oints of such . . .
a5 sl b DR fuch s BSOS r el reing e
entffetwhegnmﬂams)f tiethangeswbmlmgiOus8d m @hsetibowabaut 0. 945
g/cc. In sone enbodi nents, the nelting point of such
T L B e e
blegyd cftat lca@®he propalam ased eyea twithtah Eaebheyéthyiepiem elefief i n

ine s T i Pteerte end Fbr e o eh brod st ad® from such

flb&ﬂ artacimfs machaby %@)d/h_ﬁrhasioﬁ ri,sld;a@&g @ovgf&ieiiﬂldﬂé&mt Oiljﬂlgtl(ﬂﬁ HighSipper
the tenperature for the tal] est D erentil.a cannlng
Sef@é? @WPE@?’F% ighresgrery/ rfRgikvefPITE<low S Eretian (i ang low
Bhat@h:| 88 kerdet Highlel dnZ@lonANbLRANEH: Ehehili @&E FosiRAALd; fil/or UV
'CRYSTAF") peak and a heat of fusion in J’mgl AH, and
resigtinggn d DARADS £aseymelhwun af 4 r@lmﬂﬁ@y high spin s aikf lgger topergture.
In a>dd1tf3n %ﬁ@ﬁée%‘are Tes@gtlcﬁyl reRte Ig@ﬁ BiRF QIQ)I/Md f(ﬁmal%)e]agg BécAFnelr

8, nore preferab .
hfee@dgge fabises maqe@rpnt e fibgs auegubsmn@b«/f@e of popines(i egfibar bugling).
e

Be%%s&%%%%ﬂegge c;{?h)% @plﬁgat (e;rht Er %ﬂulglfentgg glzberF ?@dul:?lgnptg}]({: gtrl]}%u-{ﬁ%lgh.
SudhHbersininelhave readoioiyation vzaiO(Wts fad biogd probessipg akndowst

represent at |east 5 percent of the cunulative
EthQI%hé’/Wléfm AR difimd €SS than 5 percent of the polymer

has an 1 dentitiable CRYSTAF peak, then the CRYSTAF
t&Hper atlhe ethyleng@Clefianeerpplyimsrstused imgmbediowhts phihg énvefition

(als{g!}gfﬁlgg(?tto égqg%kfg irgolgnt aloﬁ/glflg%ntlgé gglfrﬁ%gj c}f)mrpc Iggethyl?ne and

onet d[en(n@mﬂob/mevieable a-olefin comonomers in polymerized form characterized by

multiple blocks or segments of two or more polymerized monomer units differing in
chemical or physical properties (block interpolymer), preferably a multi-block copolymer.
The ethylene/a-olefin interpolymers are characterized by one or more of the aspects

described as follows.

[84] In one aspect, the ethylene/a-olefin interpolymers used in the cushioning net

structures provided herein have a M,,/M,, from about 1.7 to about 3.5 and at least one melting
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pol ynmer. Figure 2 shows plotted data for inventive
pol yners as well as conparative 30 exanpl es.
WO piosgs®sed peak areas and peak tenperatures aP@r/US2008/050720
cal cul ated by the conputerized -16 WO 2008/ 089031
PCT/ US2008/ 050720 draw ng program supplied by the
i nstrunent maker. The di agonal |ine shown for the
poih@MIAfde 8ERYRNR 108 LERRY, qomg@rrﬁ;/wbﬁ; RRMEBY. $herein the numerical
corresponds to the equation AT = -0.1299 (4H) +
valgp of the Vﬁlsaqlesrcr%rrgﬁér@n%%lew@}aﬂa@b@ct t he
ethylene/a.-olefin interpolyners have a nolecular 5

fraPJ;$%0%'+¢53§B{Jﬁe&4@ﬁk(‘d¢e£hd‘}9@eﬁﬂ§1 130C when
fractionated usi n%E enpe ature Rising Elution
-F6920.3

Fr abt ¥ di#&Bilonl 34K Waraa%p@rq%fgmb}r that said
fragt i @sg Has 1gosmphyar | qogyoer  content hi gher,
preferably at least 5 percent hi gher, nore preferably

at_|east 10 percent ?her than that of a nﬁarable

(8Hdom éﬂlﬁ@/mélr‘i‘ég P?r‘f‘%‘ileﬁél Vﬁ’éf““?sp@df {lgpraggd ip |Fh‘=’¢1lr t WRliks the
tradifiéhal 280G EGIRELR! @S 1en¥ &I whb& rﬁcgfmga%(ﬂi% BedkARIQTh
et hyl ene interpol yner ‘contains the sane
decgegpipa BeRsities Fhe iarmntinastespabaners (rapresented &) diampnds aghibipmalkting
pmﬁt@ m&%ﬁllyqﬁ&tpgﬁgent(&@i%nﬁ@ f)a{}ffculmql/ﬁenngﬁél'tg%rﬂet\%eﬁlm)&lt
O percent of that of the block iInterpolyner.
0. 8¢ge€ & 2ioht/0.9% gec. Nt Repmpdd, thehreeldrengrantadl sch pelpngro pierie the
ran%;ec‘ofaa!bﬁlﬁ 1% t’e tcpab]og %“@e\men%fenstrtpa% QJ fr(grﬁ% 895 gﬁ:g to about 0 945
nt er pol ymer or the co IFe” it er poFynmer
g/C¢ olnasbme @nnbvrbmemts clonmelfing wmtmf rauc’llQJOMegsmTe preth@ Bnge of(jilbout 115
t f t.he oo k..inter 3 il
é)n% WalP 5a§ Wélé% e‘%sh%rantg‘ﬁsqo"dg%?s g’ 6 teor[ r%n‘]‘trolndtl‘é pol yner s
are characterized by an elastic recovery, Re, in
p8alcent latn@B0 agrectcdnrthsiengivoledindntdrpolyniers comasse &d on
: S o) | - i .
pol ipe ERARAEE S AR RlacEal bRee) o B RIS AL B BL AT, i
degreerfalyiey definedvaethe tempetacure fomgrel telielst Nidflere@gal GtafR@ngaPrdlorgmetry

« Jsfy the foll ow n
o3l Rk a0 s PRt fof o P EARUARET anetysis Fpetonaten
(“ORY ST AR ppesik lahdnk Beht phfasion in J26) ARE aidl A8 And BAS4tikFy thafdllowing
8Ereferably Re >1491-1629(d); and nore preferably Re
PBHIRS1629(d); and even nore preferably Re
>1511-1629(d). [89] Figure 3 shows the effect of
denAsTt>y0 d)If)%AIa)sie bZ.8T end)plefeyatﬂ}or unoriented filns 25

e OB AR B ARt BT L Te cam densi ty,

theATEV(e,nagw@H) -n6£95}0| yrrers have substantial ly higher
el astic recoveries. [90] In sone enbodinents, the

| e y-%efnr ter Jrrrersh e (,tqesi*‘e

ror G GIR0 Mo e Bl EPERy AN o TR Al g g 130
J/g1ThdPRY STAF eea:krleﬁﬁaabheyi WBing@nshdt & peﬁéﬂten%humullsmlymer

and/ or an el ongation at _break ?f at | east 600 e
(thqrrbsr gleme Py KgRTesgRt at least 5 percent of the cumulative polymer), an if less than
5 percent of the polymer has an identifiable CRYSTAF peak, then the CRYSTAF
temperature is 30°C, and AH is the numerical value of the heat of fusion in J/g. More
preferably, the highest CRYSTAF peak contains at least 10 percent of the cumulative
polymer. Figure 2 shows plotted data for inventive polymers as well as comparative

examples. Integrated peak areas and peak temperatures are calculated by the computerized
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30 | east 700 percent, highly preferably at |east 800

percent, and nost highly preferably at [ east 900
wWEeesesto3at a crosshead separation rate of 11 PCT/US2008/050720

cmmnute. -17 WO 2008/ 089031 PCT/ US2008/ 050720 [91]

I n other enbodi ments, the ethylene/a.-olefin

i nterpolyners have (1) a storage nodul us rati o,

draﬁt{g%ﬁ@rérﬁsﬁéb@@@y th@finsfri@BAcIndker. Ae dRELETS [1ﬁ@ih)5wf1 It thelrandom

0, nore preferably from1l to 10; and/or a 70C
ethlgRACEE CORPAETVe FPLYNEECORRMANGUO fieregiHion Aﬁrefoelr B4H) +
62.kess than 70 percent, especially |less than 60

percent, less than 50 percent, or |ess than 40

p&Hcent Ingewnothe aseech theatpleasisidefinsiaernetyngrpave e prolecular
frac[ti%ﬁ]whwﬁ ésl I:Je v@e%ﬁ Qe (%}]QQ@@%‘E\Q&% 'fra %@&ated using Temperature Rising

et hyl ene/ a. -o In interpolyners have a 70t
Ehmomﬁw@®®m0m1@$REEﬂ thagstetipainn 80t ped frantion hisesmolphemonomer

v th h

COI‘RCZI? félgﬂe%rj prﬁf;éga?)g st%0 e c%{l%%eg 61?1(%? Esie?%btl ﬁq?aséﬁ) }%eﬁcgnt
hlghém tﬁalpmhwftarcsmbaalble Sesldblhaﬂlylb@e perp@yher fracegselttmg@rbeBen the
s R BT 6OT BT R E RS Bo I RS Cph@ns e same
corgdndylegf)edral ha® b afeit ﬂnd'eﬁtdah@@'l ymahsah@v@naméieahtett (based on the

fusion aof less than 85 J/ g and/or a pelle | ocki
whale BB kT G ot apat EuE SRS ol o R PSP S Mw/Mn
of tﬁé&ﬁﬁ)paﬂﬂ))e inRfRiyRied N dlsoavitah 10 Perint bfs of BRMbIKRR idtBSolyindr
(2400 Pa), especially equal to or |ess than 51bs/ft2
and(oLrA;]@p cpg)parag}qdntg@o]ygw has adotla}d“é)p?opgm%r(yopfg?t WIE }0 VRight percent
of A EheWIRR G EBB Ter.t he et hyl ene/a. -ol efin
|nterpolyners conprise, in 15 polynerized forn1 at
st 50 nDIe ercent et hyl ene and have a
é@ﬁpresépgﬂl heppsppistle ethylape/ggle %PE%H@ymﬁ@éﬁéﬁﬁﬁﬂﬁﬂmdby
an ¢18%iS rddddty, 1R, RESERAL at 800 p&&t {thdNaR0l BRIGRALured®SE
referabl%@iess than 40 to 50 percent and down to
corppprgssiontippldes fgmpd np gthyleng/ gmiefip interpplymerBrdinaye Adgnsity +b in

grafﬂé)cﬁﬁlc pérﬁ%te? QRRLNTEE SuROSSESHud of Qla ahd & Edtl@@f tRe following
Schultz-Flory distribution rather than a Poi'sson

relagiogshin Yhen csiylenpiyeolefpigieynpbimeer iy bstyitialie freQef a cross-linked phase:
characterized as having both a pol ydi sperse bl ock

di skd g iigto@ndnPplRlapili sperse distribution of block
si zes and possessi ng a nost probable distribution of

bl oR&=148hd OB d): ppéemasepsfeiablyt i - bl ock copol yners are
th t S or segnents
| ngli@‘ﬁ%ﬁ?g 1?%%%11%%&‘% H@k&emﬁg% preferably, the
copkd yidld0ENHd). ude at | east 5, 10 or 20 bl ocks or
segnents including term nal bl ocks. 25 [96] Cononomer
¢4yt ent F‘T%%)fe Do RRISFRE: 431Gy BN Y1aStH LARES thEGIRE SEiIms
w th techni ques based on nucyear magneti ¢ resonance
mage ﬂﬂwpzcgtﬁagtp@(g@m@g guppolpmert apd @aflitiongbiaedppegopofypiers. For the same
I I br oad
de%&(@?&?&:&gge ﬁ}ﬂ)%é%% I;:%g rsX élﬁ?lwgﬂég e15§ cq{eéo\églle)é

fractionated, using TREF, into fractions each havi ng
aPlle| ut du sortl@e‘m@dathSe the&ﬁ)géen@/ﬂ oldi@ ipterpplygnsrs hppg tengile

stre?lgt‘ﬁrﬁbg\LeultOQ\QPI, 'io?e‘férhlﬁ? a Iﬂ%§1least1%9éti1 %qtl '1\@155, hﬁ%&i@faﬂfyea tensile

strength > 13MPa and/or an elongation at break of at least 600 percent, more preferably at

least 700 percent, highly preferably at least 800 percent, and most highly preferably at least

900 percent at a crosshead separation rate of 11 cm/minute.
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30 wi ndow of 10C or less. Using this technique, said

bl ock interpolyners have at |east one -18 WD
wQee8Ne®IN31 PCT/ US2008/ 050720 such fracti on PEwusz0&050720

hi gher nol ar conononmer content than a correspondi ng

fraction of the conparable interpolyner. [97]

Preferably, for interpolyners of ethylene and

Jonct engp othBeerRfKentNtHe %m@iexmroleflma&e@o@mnﬁ%ea ) a storage
content of the TREF fraction el uti ng between 40 and

moqyprrale-dater Y GAHGP). obfrermd de 59 @“tf?fébléi {rar § oy20( more preferably
fro- 149} (39 &sibh 64t &F R Harg &t f@é?tﬁl h
roequa §%acr)la/tohggqgg(n%t?({m{r(-slo 2613 T+azg163%EII wﬁer ea eSSt o
70 pdyeenpy gpieciallnless/ i@l prfrcenp éesb@ak 5@ beregnder ﬂf-‘émbelit ) pnreent down
0 - n bei ng conpared, neasured in C
0 %)gfpb%slé—ﬁ%&ég& 9| cally depicts an enbodi nent of the
bl ock interPonners of ethylene and 1 -octene where a

P98t of InHal ebersmbrdimentsrihepthyloes/ eglsfim Rprpelypiess have1n70°C
corL Q&Q%ﬁ%%t% sl fﬁ%n §@}é &SEak, 169 %ﬁﬁé?%ﬁeﬂ%tl@s\é l?a'ﬂ%i;el%ﬁte&%ss than
terpolynmers (random copol are |t t
50 p@gﬁne slénkrab@/ the 7O°C205_t133)reST10m sQOf O iftemplydhetsiinksys thathd) percent,
pi cted
sy RT3 Bheeh MR Blkode ks B e o O sTsBE
contents for fractions of several bl ock
¢?Hy| endn somcerebndinentse thesthynae/e-obdfintipterpolymerit iagaa heat of
Y
fus{o%k Ie'ss t:ﬂ!np §§(J/ ?Igfgcé}l a g@g&%%wﬂéé% Istgrn | g If&c:}geﬂga}l ?&ﬁ leSﬁ than 100
POlmdsjﬁlOérﬁéSODE’aﬂ: ortfenlly eqahtogiridye thah SO sEE @4@0 .Pa)a k:emlally equal
eIut Qn.te res, r i.s, characteristic of
o e I&S han\?é%zﬁlgﬁﬂw earnd(‘%)1 ﬂ)rvrvears Oglrﬁﬁszhl (Q P%%:I i eved to be due
to the presence of d| fferent| ated blocks wthin the
flymer le héenanbodankngsg th ethyleoe/g-oledin| intagoyndrsaeoppbro ins
polgﬁé%ﬁ 5%519 ggol%d; h %n%lrgle%elg%ﬁ%mg&%% Lu)[d &Ilvg Ql76‘¥fs ‘TEJ es;rg%: of less
thairR@ pgtent, prefexdblg dayp a7 percént bDlebsethEdI @cm:scs:eu miogt] pmf/araﬂlly éess
40 to 130C, preferably from 60C
tha{i)gélg)s@ Re{)clﬁn'gaélfiﬁo‘ﬁ%lt ego Lo PFSAi onated into three
parts, each part eluting over a tenperature range of
[29s t hdmsdOGmiAciueaits, clatrmﬂtﬁthCExwmpln&rs jBossess a PDI fitting a

Schu?tE 'i:? oLy altSt?l%PtiEé/I]t ra{heratﬂgn eﬁmsson glsfcﬁi%ull?n Zetrclto}la %ymers are fll;rréli}er
chabeeteﬁ:mtsztsmamhg toth carpolyﬂtsperrmjﬂwmhsrﬂmmnh ahda p@ydisﬁefse desntbution

norrer and. a dasaco on fitted to ..
of R AR g ferin S v Rt RPE g BiGT A bRt
blotlﬂ&@b@ﬁiew ﬁloﬂzfcohﬁﬁnrﬁgaﬁﬁﬁ mma elasemor sedneneriadbding @AGIAA

copol nmade ing a | ocene or qther
blogks ﬁB‘@ ab&)élﬂéﬂ cyg?lyla:l qd@labﬁast pnkpeq{gs\pg)cks or segments

mclua;ngrtﬁglllﬂémb&sare characterized by a nolar conononer
content greater than the value determ ned fromthe
i i bration curve at the sane TREF e

er at EIOBFEBIAGRSY bmasysd u%n%)@}yéléﬁ*{%’legt?@‘é‘f"éﬁﬁ with

techfRuRs PAsedl 6f altldar atghedia $dsodRcdeNaaat) sﬁﬁcﬁaic@ﬁy prafén{eaOO]
In addition to the above aspects and Pro pertie
y

Mogroyets b el REFS &Y Hlenql%fg relyerthayigg relatively broad TREF curves, the

polymer desirably is first fractionated, using TREEF, into fractions each having an eluted
temperature range of 10°C or less. That is, each eluted fraction has a collection temperature

window of 10°C or less. Using this technique, said block interpolymers have at least one
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pol yners can be characterized by one or nore

addi tional characteristics. In one aspect, the -19 WO
wQee8Ne®IN31 PCT/ US2008/ 050720 inventive pol yr&r/UBZ0&050720

ol efin interpolyner, preferably conprising ethyl ene

and one or nore copolynerizable conmononmers in

pol ynerized form characterized by nmultiple bl ocks or
such @GBRIM VAL ath eﬁﬁolapéo%loﬁa@llnymﬁtemﬁammonuﬁi% f@ction of the

differing in chem cal or physical properties (blocked
compif e jateiRobier: nost preferably a nul ti-bl ock

copolynmer, said block 5 interpolyner having a

mphecul @"reffeﬂa@l@tﬂo@ﬂltéﬁﬁﬁlﬁﬁer@b%t@ﬂe&%ﬁ@@%teﬂ@@eﬁﬂ&klﬁt@l@ol mer
when fractionated using TREF i ncrenents, characterize

hasia fopeRemar LR oA dei g hfactian Aiting betwesidR aRk § 30 gcaist than or

equdi tgl'ﬂl?erquaﬁtﬁ@f( %’ ﬁhh)’T ataol® al%Bre%rﬁ&raGl? %}eat& B8 br eURI 6 the
prefera | east 10, 5 percent higher,

qua{ﬂh@/n( P. ﬁ@&% dfr 24.0d ovtipae &y fée rl@m%rtfﬁl @ﬂmf éwe)eﬁlﬁ@lém%wh@amre
[ ¥%§Q L,s@nme tenperatures,
Oféﬁzggrﬁﬁgél EgngP % g?n1gthyle22 10
i nt er pol yner conprises the same conononer(s),

b983f er alfligars 4 giaghically depits a8 smBAGMERL(CE the biged interpatymers of
eth%rlﬁlgeeﬁﬁd 198205k Where @bt 5P h@ COMBATAE TBite ft QRLEMFREPATES ON

whol e polynmer) within 10 percent of that of the
teniperaeiketdr paveet gmlgﬂn@é’ie ethaﬂgfeélr@mny intgrhel y s [anddm eepelymers)
Fr W T Ri
are ?9 F@?ﬁ%% eéegﬁ% (E@ 55[@&3—’; %%?’i/ ﬁglrlc\’\dé%e& / *glrlell?rﬁgglr th€ Q&uaﬁf)n (-
02@hhﬁaw%hmbwdﬂmer®byydumdMas Also derattec grtraemongogrtcentents for

fractloPs ofn seYeralvé)/?ocg &16%% ent e? Inbeltr%/ho }r{le&g of t g lntVQn 10?1 l(r%&lthaqock
coporylmrsp olAylméﬂ& béck mtﬁpellymei fyaneibss lofe eginfabzmtﬂg highelr Bbctene

ha .ol efin, especially, those. . .
consif Hop sRFrR R R PHE SR RS RSt hhaR ity ppppisic of the
1nvabﬂ'lel finterPol$Mmbr 4nd ialdidtedGo 98 Euegb eidresandd ofdiferesmped btiksy

, ol ymers haying nore th n about nol e percent
wit 18 er Cﬁ‘ﬂ fovaagh et B‘b’i”&flr?érf s B WEnononer
content of the TREF 20 fraction eIutlng bet ween 40 and
I@]C g r e:agm 5 gfa@]ﬁlczﬂ]‘y dplegh tHe TRERCuepeant b(tryodomeﬁcdrﬁéil&) of
ef er abl ater. . than
PO TSPy P B Sy O perg 0 et Il By §loting
fro@r40aé €50°C haefeRBlyEEIAR60°CA0 DIPE fetisut pdslymérs Q& f?&ﬂ;&ﬁaléd‘hnto three
21.07, where T is the nunerical | ue of the

pea
parigTeeel DU ’E}P‘iﬂb‘%f"ieéi‘ﬁﬁé\i’sfta&ﬁr%faaﬁ s WEF]:O fcr el Hatﬁ éqrr]ﬁéample
5 isTepPRhRd by tﬁ‘%? RUI ek dkllleartidah dah ABpredTie bR APdpprophiake t he
y

above interpolynmers of ethylene and at | east one
caliprasina curye By he eanpiadted) fpyinterpdenqri¢ afaiing giees nteopiongmeyrs and
m@ a@@&&ﬁﬂ%ﬁs&%ﬁiﬁt@/ tht IRBEARREE o8P corﬁ;pa%{fve 0.935

ns, nore especially for polyners having nore
lntetrmlwn@rb gﬁtﬁle famphenqpears ereferaldprapderneepoliniees mhdeoisad a

mekﬁ&&h@&' éfﬁ%%ofﬁ@ en%%?\j\!%@%@@p‘&ﬁmﬁ %xg%vé fif dFiFEers are

action elutin reat er
chagagteaized oy 4 melagerammiotnyr ontedt Q@aL@)thdﬁ the Qd)ud)détermmeé fI@Gl the

cahﬁa@fog %\%% XLIL%[ 3%% 3[‘.}{]5&]1 %@}"g‘ elxgllglalfja%tlrﬁ %ftﬁgflgl'y%g %Iagt Stp\ércent greater,

more preferably at least 10 percent greater.

[100] In addition to the above aspects and properties described herein, the inventive

polymers can be characterized by one or more additional characteristics. In one aspect, the
-19 -
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val ue of the peak elution tenperature of the TREF
fraction being conpared, neasured in C. -20 WD
wQe®8Ne®IN31 PCT/ US2008/ 050720 [103] In stil|PEmosives/050720
aspect, the inventive polymer is an olefin
i nterpolyner, preferably conprising ethylene and one
or nore copol ynerizable comononmers in polynerized
invERIVEpols hRF AGh Bleki BflerBdly A, bfepér@olp!:&ﬂﬂfﬁu%reﬂ?w BB §neQ)fr more
two or nore polynerized nonomer units
copolyamyigahle SHNGHRIESS élapolpqngr,y@fl forag ct(aﬁch‘éqg@aby multlple locks or
seg hRh& ropgxlzd/&erﬁ&re (ﬂgﬁgrlz%d B{oﬁgﬁéﬁgﬁ&’ dﬁ‘fem%é fn chBhRGKor physical
copo sald bl ock interpolymer having a nol ecul ar
propergies _lolmked\mtlemﬂyefle@s @Qstméftfwe@m a4p@i-hlegk ¢@QTMeftteiqd block
intgrgﬁfrhér%éﬁlg nfbdclifr PEESE n WA QIR R eweefr BPCARE G560 éegzhéd‘
that every“fraction having a conononer content of
fra¢tipaged edoe itREF moteelentpeqhelecmrlzeldalsthat sail fracrign lpaslannolar
t 0] I
co R ol NP R 5T RS R BRI B0
15,10 Ioe2jmm<m1nhlghcﬁvthmythﬁtrcd@tcpmparhlas ramddlﬁ eS$Energltdrpalgmer fraction
of about 110C or her eferabl sald
ctofii g FERaie stlrerendly, MREPet iR o R aRE i
integEoTRNaI®mprifea sheasaSCom@l dnieR@), peifaibli hal the Qih[e&&ﬂﬂﬁtﬁiﬁer(s@ and
the . equation:. Tm> (-5.5926)(nmo rc nt C
« iR g oo G bR OB GG PRDBER it 10
pertdh@of th¥te te\bgocRed Mt’éﬁfolﬁﬁera Predrefly, hd MKW‘:MB oF e bmpardiie
preferably conprising ethylene and one or nore

mt“&fﬂﬁpifﬁﬁ i“lﬁ%‘éiﬁllné 10 prssets e that qfithe begkodrintgrplymergngior the
corfhRdbRCThRFioh@tkr BYs IMelal EdthdhoRlePEdfenPivitBi8 AR Bt SdrcdnV\6X (B4t of
nore polynerized nononmer units differing in chem cal
the hlocktligietlyniroperti es (bl ocked interpol ymer), nost
preferably a nmulti-block copol yner, said bl ock
i[101¢" POIPYdTBabIYAHUE Righva S1GMbd aref ih@Fol Sfeten€ bt 8Jeast
bet ween 40Caa2d 130é H&ﬁgnyfragifong%égﬁgglnéngE *
one; 3lphacalefiy espeaglythasedrieeplyaiee haping pathols\nepyner fensity am about
0. SthﬁtabB@ts() A gﬁEREﬁld%de béf)@mﬁl%?ﬁ(ﬁ%rﬁ&@ hg\;‘l@%ﬁlg{e th4heBo@1 mole
equal to about nelt en
Pergqps FQIRINOZST, rﬁlﬁdmnké@mwmm@r hapt ?@%@@mﬁr mjltent of th«hEREF
f / i
B S e i S
13.8hveme preterdblyogrkaténihar qohyaer the hwetya( O B (TH-ae.93, and most
I C t .
prefef 8 bl Sl ay B IEAR 2 BP0 st herica
valudma"ttheepeak WIREHKGuton téngtativa sf tha TREREfAc@dnieingrrompared,
> qure bet ween 40C and | ess than about 76C, has
't eént hal py (heat of fusion) as neasured by DSC,
correspondlng to the equation: Heat of fusion (J/gm
§1021. 13 P29f¢vaiIRERr ek abovenntepriyeretafietylene Qel as leas one-alpha-

olegr% és%zéially- t%g'se interpolymers having a whole polymer density from about 0.855 to

me %S%I‘

about 0.935 g/cm3, and more especially for polymers having more than about 1 mole percent
comonomer, the blocked interpolymer has a comonomer content of the TREF fraction eluting
between 40 and 130°C greater than or equal to the quantity (- 0.2013) T + 20.07, more
preferably greater than or equal to the quantity (-0.2013) T+ 21.07, where T is the numerical

value of the peak elution temperature of the TREF fraction being compared, measured in °C.
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WD 2008/ 089031 PCT/ US2008/ 050720 ATREF Peak Cononormer
Conposi tion Measurenent by Infra-Red Detector [106]
wab@sogmenonmer conposition of the TREF peak caPCDhES2008/050720
measured using an R4 infra-red detector avail able
from Pol yner Char, Val encia, Spain
(http / I ww. pol ymerchar.conf). 5 [107] The
[E0BTPOSiTh k@Nad¥adeaspedt, hOfvEREESbRMet § af AlekiR RREHY &by, 2

measur enent sensor (CH2) and conposition sensor (CH3)
prefepably eqeprising sthylsas Ar\PIS &R BROTerAopely Ietizaple| cOBBOMESS {the

01571%911153& f(SHn gl?a@&té&%%l%%km%@r@wtw% ShmBfe polymerlzed

detects the methyl erie carbons on the polyne
mopQip¢ramityidiffednd ip enlarle)s ph)@lqaheommqs elecked miernely mer) omost

prel&%bﬁ}?% fﬁ%i&?@% g!ﬂgm‘élh ?ai(t:_l ﬁ &]%}?Ig'reﬁﬂer%%{ﬁﬁ%a nﬁ)e ngﬁ% %3&1'89
which eluges betweén #0?@ apd hPBE| vivorfrasiigrgd usiGIREH i indrefechthy
cha‘fa{e%rlng@%%a?n??)g ?étgg %%Hl(ég%gmen%mgF &5 %ltetnt Jat ﬁe%st alg ut 6 mole

conononer con nmeasur e ynmer in so I on
pereamd] hiat $ mekisp poisegregerabdn dboart 1O0°C Ifdn thdse ramioes hwvhgrve

corfprREL oo S AT 0t PURGH B DPEE Hpeston hasa

DSCandtidt poart io®ibouCHR)P C aﬂhilgwm&'ﬂﬁe priefiab{yCkidd pSl[ygBIaﬂractlons
res se of, the el uted t.he
o I A o R G e . L R

equadorieasuring the area ratio of the CH3 to CH2 for
poI yrrers wi th known conmononer content (preferably

t.ent of ATREF
pea (dS %8 '}Im‘?er%?ﬁﬁcﬁggg’%@ﬁgqegg&ﬂg“ a‘%’ﬁ I9© :’1 ng a the

reference calibration of the ratio of the areas for
f{H0a] i ndilw yetwabth&td3pean theGhZntiveesppmngés {i olefin iategmlynadrj 0

gi—l% ver sug1 %ormn ner_cont ent & 20 {6101%%0 The area
pPregta r.bh‘é"“?d”é‘é‘r?§ A& CAF CLPRISEPUTRE RGP MR B ha f
polpmiiAed fornd, EMH\Jericed BumakibRmldaks arsegip@ltydigotohore polymerized
ropriate baselines to integrate the individu
mo%‘?‘B APt i‘gfﬁ%‘rﬁsl&l‘?@ﬁ?hof Riys omwerﬂrerjﬁmmqlpr@ewwt
preleradﬂ)ha{ Rlaithbwaaeopanelalsm bRER Rferpclymiras Gdg @molda6lar Ridtidn
to net hyl ene response area [CH3/CH2] from

WhrCh élur@rﬂ?ewerrhrq Gand & HevRrer Ei’rCthW?ér“élinﬁ TREE inaprest
chatRteFRES I kh AR 8y frictiof @t hisi.ah TREANR GRS t&ﬁ}%@at{lﬂe%ﬁaate@ Bfdn or

then the 25 FVWHM area i s determ ned. For
equg| WP 6o Manemely prtbialpis (hagy OéﬁlsmlREFm??éWd by RECrsgmpgpponding
totﬂé@cfﬁah&l defined as the area under the curve between Ti
T2, where Ti and T2 are points determned, to the
Ieft and right of the ATREF peak, by dividin t he peak
hei B¢t Ofafyiﬂpwfgr%)na B {H8HATRERichgion tanmeuﬁ@ 1 gférwsar 186,38,
the base line, that intersects the left and right
PRUSY i onsrhefinveh®re pivtREe@URMrs G § hdlRtuldiercBpPvhieREILRR

of infra-red spectroscop % to neasure the conmononer
betgint Wit anch30folWhive Mgciaraiehpen\FREFINCHMCALr ddragistiFsidn that
everPfradtiOn Bfat R&IaRASGREH i AledyRrdthi@beReeFSCRIN Rss dRabout

76°C, has a melt enthalpy (heat of fusion) as measured by DSC, corresponding to the

equation:

Heat of fusion (J/gm) < (1.1312)(ATREF elution temperature in Celsius) + 22.97,
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WO 2008/ 089031 PCT/ US2008/ 050720 systens as descri bed

in the follow ng references: Markovich, Ronald P.;
WoH00BI089031 Lonnie G ; Smth, Linley; "Devel opnReit/usfo08/050720

gel - perneati on chromat ography-Fourier transform

infrared spectroscopy for characteri zation of

et hyl ene- based pol yol efin copol yners", Polyneric
ATHEFEPdakt! ConwhiloRTRF € oftiésibib Mb%@uiﬂeﬂﬂn( ik REPDetdéorl 00;

and Desl auriers, P. Roh 5 Shieh, ET.

[H96ant i fF AOMEINBIE CRARASHIOB Pé% ﬂ‘RrEa H%%éﬁ@ Mifasdipcusingrqn [R4

infRLBY 1o hvAlable fom BAPALMTRF, SV 4SS p2iZe excl usion
chr omat ography and Fourier transforminfrared

(http vty pelpmpieharSB@)FTI R) ", Pol ymer (2002), 43, 59-170,

both of which are incorporated by reference herein in

t[h?l'] r enthl F‘@Jrﬂ/pos{n%ﬁ- Hoad’ %f%%ecm%qhﬂﬁm \§1th 1 Basurement

inventive ethylene/a.-olefin interpolyner is 10
sengqiaf Hotaad comprspipnapnsay/Ethy@atirg fiked nagey, bamsllnfram felfpry ig the

reg%%‘?% 0- idéé'élmg Cfe %%Wetnpseﬂgbq Whtedis Bhe n?e[&gfl %%Hllbgﬁs on

di stribution greater than-a out
the ‘Ph]an@v erhageditsedcielatdstel i polsBler cdnserttationmisghitiomwdla glee

o logh LI LRI b 5 e S O B

of thd C)fmlpqmtltoh s1gma1|(6Hf)eimadﬁd hyftheSﬁeasmBhlemt ségamal (Ble) is ]s&svﬂve teethe

con%n]()me content b%tﬁ measnge X o{ T 1n solut1 n an({ ? onse 1 cathlgra d. w1th
FAVERt Ve ey T eReral PErert i b% 2

knqwreqplayiaieialpha- BREE coph’]jzint\’m‘,staméarﬁsl’]e \NEI ght per cent age of

the ith fraction [112] For each polymer fraction, BI

([ gosﬁiﬁf Iof th (3 gr e%f“tst ee{é’%ﬁ/\nng%?E I}V%;Jr@?en‘% %g)a\\/t es Bot& i
concdrftfﬁhom’.)(CI—Bl) and eoni.prEiKon (Gi&?é(@naltéﬁﬁons&bfl'tABelhtEEP@ol—ynieﬂﬂ?ikEig the

T th ATREF el uti t t .
TR RE it PN e
the IK&1;\tb OH, fd?)polyﬁlefm&ﬂtﬂa)ydneﬁﬁloﬁmh@ cfnﬁt&ﬁt@bt@férd‘b@f m&d@ﬁ?reﬂ bh

fraction, which be sured. by NWR or
NMEs ‘?‘E?é‘}ﬂ’na%fxfgnteﬁf,&g ap g Péf%?rﬁ %%éy%lcén ‘??%EE“F‘% byt

appifiBs a WB @dterefdeltvliR@Itor 1R 18fid 6F thiessrel oI idaf OHSand CH,
fractjonation), which also can be nmeasured by 25 NWR

resppnsq g.e. ?rAaa%le%/Céﬂ@efSH%comem%wfqnan t enper at ure and
the ethylene nole fraction for pure "hard segnents”

([whi] ch retarealbodtht Peake tyiBberdaldunedse@Ee Ml wiith/hd¥emaximum
nterpolymer). As a first order approximtion, the TA

P PR ety S PEEE (PR gAnteRsRS fleyindividual

mgﬂﬁ’ Lrééﬁéﬂaé@ el thehmdfﬁ@égrarhf ThRIIEEMALIF Vidkitgin EQ¥ulation is
hard segnments" are not avail abl e.

For
base%%tlilp satiogh grethybioraethdeneriespenss, areFACHgCélﬂzfr@m Mg AREF infra-
red d%éct\é\@w%@&ﬁ( tgggﬂg’s:l? (fgﬁééé)ﬁ@aﬁ%%{d%%%mm the base line, and then the

FWHM area is determined. For a distribution measured using an ATREF peak, the FWHM
area is defined as the area under the curve between T1 and T2, where T1 and T2 are points
determined, to the left 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 left and right portions of the

ATREF curve.

[110] The application of infra-red spectroscopy to measure the comonomer content

of polymers in this ATREF-infra-red method is, in principle, similar to that of GPC/FTIR
-2
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[113] TAB is the ATREF tenperature for a random

copol ynmer of the sane conposition and having an
we@elvgloggel nol e fracti on of PAB. TAB can be cal RCI/HS2®08/050720

fromthe follow ng equation: Ln PAB = a/TAB + (3 5

where a and R are two constants which can be

determ ned by calibration using a nunber of known

sysfeﬁﬂ ql@ Besefibualif R f&m@hg/féeerr&}ced MashRithdrbRIORt B 1kDBSnRe G.;
vary rominstrument to instrunent.

Sm%rle@l%r %ebfﬂ@’mﬁélu PlCEcEREn et hEaRao Ay TFOBYIG transform infrared
] e@t%sk&fﬂ%f &ﬁrac&ﬂﬁéﬁ%an &tﬁ IEIlﬂaeba@&i ]yJ?f efﬁl%B8§anﬂs@ rPoBrfmerlc

interest and also in a SI m | ar ecul ar Wwei g range
Maggsiaks tyeieheecpad iFopigeermi ét¥1). §5 D3s100gind Paslagders dt-J. vikihgfing, D.C.;

Shlgl,fl Eeft “Qdafn ?ﬂ%sﬁ@ﬂt Elpa.lil? Ilaﬁ) %l\él%sﬂr&tlﬁ‘ ?Ifegl?%n%ﬁ’ﬁ‘%ﬁgne

S m ar wel g ra ges, suc
copelysent usaigl syzerprgiiig dir@natpgrapghyrmed Feurtpo damsgoringpfrarathdom

L SIS BBk TR 380 et bl Do gy

refeﬁﬂlREEemmrm&reateumetyf or a random copol yner of the sane
corrposi tion and having an ethylene nole fraction of

1] Txo I{f g{ﬂe b%% n(fe thg?%\feF fyee lrlﬁrg e/0; oqé Rte g);i?’ner %35

nver se 'S frac or a
chararedioed b.}oq)mvynage' blo¢k indhex, mehlduﬂgmsuet them Z(am dndmwo rabout 1.0

andfal a méeiu zﬁlg&eggrﬁrt) 8139 lﬁ:)!f.{lon R/’L/ fi%\?er %%18 élgl(%uh kf%b ﬁ%% E\lzjer%g %&jock
indé;ﬁlA)BIf 9 theaadight pvamroathe\beaoc]E Ricfex { ﬂ,%g fboafsagirl si tﬁb p@lygle]gfxactions
obugf idrerdat UL rou reind Nl Banestissrheht s, s

is greater than zero but Iess t han about 0.3 or from
about 0.1 to about O.3. E{‘(@IB]E}T’OOCII ments, ABI is
greater than about 0.3 and up~to about 1.0.

Pr efleraBl; ys, thé\Bbck imHexufodthb éhifractidneof tiergenafe éthyjmea)boiuﬁn

.. 0.4 to about,.0.7, fro ut. 0.5 to out O,

in iSRS Dbt R M ST e tab by b O

fradtid@. r ange of from about 0.3 to about 0.9, from about
0.3 to about 0.8, or fromabout 0.3 to about 0.7, from

about 0.6, fram apout
PR o7 B b BBl Geop Fap PR8N f i @ BRSMhe cquarons
(boendfarhi¢editesthe Addle Blsvalue): t he range of from about 0.4 to
about 1.0, fromabout 0.5 to about 1.0, or from about

0.6 to about 1.0, m ahout 0.7 t bout 1. from
about 0.8 to abogf= Mn)@rp &hoEﬁ’éOﬁt_a about
1.0. [115] Another dharadfferistic ofnkhelilyentive
et hyl ene/ a-ol efin jnt nmer i s that

T s Rl B R TR s O for e ctige a

(préfe@aslly eRpressB@InyKEVinf, PR&L thO&thyBheGhole frddioMEbZROR BBAG3 Iwhich
PCT/ US2008/ 050720 can be obtai ned by preparative

canfireereasyfpbPeN MK ¢rdRas describad akque. £apisghxthigusmele dagtiqn of the

whé1B @lhylene/a-olefin interpolymer (before fractionation), which also can be measured by
NMR or IR. T, and P, are the ATREF elution temperature and the ethylene mole fraction
for pure “hard segments” (which refer to the crystalline segments of the interpolymer). As a
first order approximation, the T4 and P, values are set to those for high density polyethylene
homopolymer, if the actual values for the “hard segments” are not available. For calculations

performed herein, Ty is 372°K, P4 is 1.
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about 0.1 and up to about 1.0 and a nol ecul ar wei ght

distribution, MNM,, greater than about 1.3. In sone
wepinsassent s, the polymer fraction has a bl ockP@Ttig2008/050720

greater than about 0.6 and up to about 1.0, greater

than about 0.7 and up to about 1.0, greater than about

0.8 and up to 5 about 1.0, or greater than about 0.9

?m:.k] up t1Q,; ahQURTRES terhperb B esr :aBRe] (5Bl er &fhee raeiey rrer

raction has a bl ock index greater than about O.
conpRpsitign awbhpving ap ethgk@&fl@ie frastep effoat Tes ean bsﬁalcr}gterl &Om the
folBRMHsleqdatfon: 9reater than about 0.3 and up to about 1.0,

greater than about 0.4 and up to about 1.0, or
greater than about 0.4 and up to about 1.0. In still
ot her enbodinents, the lpgbPapmet#/Tar4btion has a bl ock

| NAgNergk 6Rd ﬁﬁrett\kjétgorﬁaﬁﬂé twh%h]eaﬁﬂéjdé!&nﬁ&d Q!&'ltieruo% rusin
greater than 10 about 0.2 and up to abou 5, grea er

nurplpes AT kst ramlon eidengsopddyagrst sh@usl begpteg r@aﬂ énd p naw vary
fro%ﬁ_gslﬁg\mgnﬁo ﬁﬁg'u Eht R/][O%%Q/Hrt IQG éoul(li Rec¥i®d c@&tg Bleir own cal bratlon

odi nents, the pol yner ractlon has a
curge wish the pohaner edyapesition 2f imfeeestgndtadsoie sitmir @olegﬂ@aweght range

as thg?rgeu%gé) ufhe?e §a§f' t %%)etcgla leﬁt e?fe& If tg&% ga%ﬁa?a]aloﬁ I(?L?r(}e 1s obtalned

out or grea an abo
frof.sbnikam dlodqou][aowagm;ranges rlcl{ eIfe6l wcﬁxjxt b@@p@itly]ﬂmmghgrble In some
emgocp %en%s Bern%omfglylegg ALy fnlce% satéig]tg[glren% (g]vtwtn\é I‘reel:gais 3 nor e

preferably at Ieast 1.5, at least 1.7, or at | east
2.0, and nost prefetabl=y-237.8b¢astr 2063%9up to a
maxi mum val ue of 5.0, nore preferably up to a nmaxi num

of '
he a"tﬁxog? th? u'%gﬁl%%ptg@b%%tlu% leDa 1ta9 ess 2’%@89&6 ga y(f(ﬁuﬁ)osﬁon and
havgngrenestity leoe nalle frastign obRk. vvéaoghm bfp@d@é}?md fr((rmynl?x 9 brﬁxs + B

CO%{C%QF o tl1e ng?elt’nggn%ﬁe f?f(?gg“ fo?f fin%g%\g)o&nﬁger o 31 OB y O ne

conpmsitidf a{ldllja‘xdnglﬁurAWF tempraratrunmf Aki viecpadnirenkulo@d flvavien Pxo
Zﬂ:.onﬁ in conbination with any other properties

= %di*sttosed herein, a storage nodulus, G, such that | og
(G) is greater than or equal to 400 kPa, preferably
dteht er Qrca thedaﬂocmm,cm (Bl fdr. e@cﬂ\n?a?areailve AREEfpetiat i pletained, the

el S ROBPYEE. AP Y B PR MRS BRRR By e

emb@lipearngtARTas grBatéﬂ’tEarfz&ngﬁlt iersormmIOal:tomt ﬂﬁ)ﬁﬁrérhlabcbm Oriab elbut 0.3.

in Figure 6 t isc cte t' of . 25 C
tn s IR AT h &teRECRBT o o Ui B0 14 fetprably. ABE
shoﬁmlﬂﬁl nf Eﬁ%rrange spﬁsﬂnabw 0 t6 arls@th YITefrom @bou 0IFYtb @bt a1 dor@rgn
atIC a-ol efins

bl Q5 798 0 e RO ca it F Bobsfion Fopwt f3¢p sbou

0.9Grorh kFouP8 3G hisout 018 CoreRSLHolY0.3 RSHobdTAN fRALaBLIES toQi‘bout 0.6,
magni tude between 50 and 100C, Ereferably bet ween

frogaout @ity abqut 97 orrtrem pbRAEAS YRR &1 Bldrﬂgﬁrrérn@ocaﬁlyntwm is in

the rszgE B?frorﬁ hB&RLab hB&H 1 }@}’fré}n %901& D& HREBRE NBNEGRIm about 0.6 to
anal ysis penetration depth of 1 nmat a tenperature of

abogt 1.0fzepp ayRe0.4 40 abgat 1.0 afsonaa‘?queQ( 8 fadborpld oy Sropf abpytdif 3 about
Lokpsi (20 MPa) to 13 kpsi (90 MPa). Alternatively, the

-25 WD 2008/ 089031 PCT/ US2008/ 050720 i nventive

i nt erpol yners can have a thernonmechani cal anal ysis

Fﬂ;ﬁét r atAr@ﬁleH@lg{q@tegpth_ofﬁ]m igyentive ethylene/a-olefin interpolymer is that

the inventive ethylene/a-olefin interpolymer comprises at least one polymer fraction which
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a tenperature of at least 104C as well as a fl exural
nmodul us of at least 3 kpsi (20 MPa). They may be

W@ b@sagwar i zed as having an abrasi on resi st anceCT/U82008/050720
volume |l oss) of less than 90 mB. Figure 7 shows the
TMA (1 mm) versus flex nodulus for the inventive
polymers, as 5 conpared to other known polyners. The

canl B\ Rk e By PRIDMABY ST & heletHthé Fia@idhhys PBIbEEIdex greater than
flexibility-heat resistance bal ance than the ot

er

abayh - et 9 toapegl Odicrnderaiar yeishhtisEbipneMe/Me. gfeatpr fan about

3' i ﬁﬁﬂé@rﬁ%ﬁﬁ&n&%e B@iyl%elafr;ﬂ;ﬁl)ﬁ hdsPAfok ihdex ngafe? fRaf apollt b® and

2000 g/ 10 m nutes, preferably from0.01 to 1000 g
up 9 abaetels), grpaicethan alfost @ layd uit forp g, 11 greateshan gfoup0.3 and up to
t | t

b Brcr P g SRR el Bk 14 R P T, B! Efmer
fragtion daypoblyeieindextgasagerahamaboutiOnlchad up t@aboit bk g0 thap abent 0.2
an(%%]tg /ali(th liuét ziterf ¢h ;‘&g&ut%) % Qndgj% t% i%let 5”0 éagérbtlrl n ?%tk LE)Qnél up
to afDOut]lCI) of g@atm thaut dout 0.4 alﬁhlpttalahow ﬂri@odim stéhdtler etnbedimehts, the

i [a-ol ef
POl KON BRI T e Pog bt b A o0 £ p i han
abopod) yard sp malnmh@w'e gféﬁ)ﬂeﬁt(hhllh sfoun@ B gt &y tolbodt 0B orlgref& than

r ef er abl 000
abefl (g igroEoeig - Db yeufuits bl I Mt T6CGugHe & block
ind@{ gredter thah 00k DEhdIIPTEbsout 89dgregaaRimlbbit (.3 ﬂ{@u];Qo QYL 0.8,
g/mole to 300,000 g/nmole. The density of th
greﬁtﬁﬁl@?’ﬁ 8pEt b P@F’rfﬁ’rtg ahol O o grestigr dhagb ?‘6 g, 299 u@ﬁ%%h?llb%
preferably for ethylene containing polyners fromO0.85
gilﬂ]ﬁ t @o}?c@%}qy@{eﬁd Eﬁh eltHy[bn/é efid zlﬁi (?olemi) QKH iRdhkiSe pdlii@ers ]Preferably
ensity of the e ene/ a-ol efin mers ranges fro
POSBESH é]d APl ef @@Sasb} % n%orﬁ Pregerggy attlﬁasbf)é 1% leé?tcln% or ‘ggeaftlzz(i]and
moItfpeef@fﬁ fc,%féas@t GM@Kiondn xeuR ShEBf $0,hAse @@eﬁ}aﬁy §loaseskimum
in the foll owi ng patent pllcatlons

of o.394! §TPEFHaY I "Rt TR Olf\%9 Gd? Besgobipgon Pf 30k wHpEH(3) an

eth ZMe AR oflde féast 56 r\xfé}@h§ é?&"ﬁ (?@%Asg %ﬁs@c[bnl\tgnperature T,, of less
0/ 662, 937, | ed Marc S. Provi sional®

thappl5f ¢ .anare ﬁwfermy les0th @b 250%3 9nd/grj (Fbenenvmd ehly PFe T2005:
U.S. Provisional Application No. 60/5662938, filed

?’th 1 GuriBd0@e iy %N@F}B@ hiefldaf Ha%oaloftﬂ/upm%t@g%@t%@ny
l'ed March 17, PCT 25 Application No.

o RSO H5HOBHIE R A s1oEtEe NERENE LY, B0t 10BN facepeater than or
eqdo‘ptgléll()@ /b4, %&f&@blY gP&I{ 2 é{PQ%%MPJ b aeéémg@&fa&& offo0°C.

al I’ are 1 ncorporated rence .
MOh@wen, thejinventinsi polyarerd posteys a riatively élﬁtﬂt@ragedn@duétu@h a figsichigigiof

temﬁoﬁtu% h&ah eaf%riw 0% %()hdl @Q&ra@aqn F%HIteo6? ﬂglﬁ ls%éﬁ%ﬁ&er%’ﬁc of

|t|o rrerlza € nonone
bloek mpbhynersu mdidrereawfdretunblmwmt ymelefiz edpolymec ergtciallpmsopolymer

of é’t\fl lene And (a)lrtlea(l)r Y5ore go !at'icl 001 1rc1)snt gl q{qu[m Qlattl\%‘fy flat” in this
A0 QUG PR CE SRR CaEE Y &8Y f'Fom
contaxirBindanghat le 26’ mmm@/@&amabms/ thlSQ@ﬁ&/rc&S Of7i2BgnitHdy

a first in rizatio | yst having a high
oot Rt O e P BOPAE Ot A O
[118] The inventive interpolymers may be further characterized by a

thermomechanical analysis penetration depth of 1 mm at a temperature of at least 90°C as

well as a flexural modulus of from 3 kpsi (20 MPa) to 13 kpsi (90 MPa). Alternatively, the
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(B) a second ol efin polynerization catalyst having a

conononer incorporation index |ess than 90 percent,
wpe@Bes®bl y | ess than 50 percent, nost preferabdHUB28%050720

than 5 percent of 5 the cononomer incorporation index

of catalyst (A), and (C) a chain shuttling agent.

[122] Representative catalysts and chain shuttling

invé&@RBint&H8ly ﬁ@rsfcﬁ)ﬂ hé'%fa therlfngl%&]haﬂf@il@héd?ils }ﬂeﬁbt}atioﬁ depth of 1 mm at

[N-(2, 6- dlﬁfé Iethyl)phenyl)am
a teil@@fﬁlf%g?ﬁ % Mrapfyl0f 6{ B e F%LIQQCBPMO( etlﬁfw 3 bpsh (NP9

mfbﬁlﬂa&éﬁiéh lé%&“u%nr}%lra’smﬁ RERBME of QoI1BHE Ws 9)' dt gesg fhan 90
the teachi ngs of WD 03/40195, 2003US0204017, USSN

mng 0 Figpe, Dshaws fhiel TAGA hjm) 2ersg0la, megvdhs\igy thalineariag polymers, as
corﬁ%&%—t@ égltera %&n’p@%@. ?ﬂgiﬂve%el};oﬂfm&s ha(lglgiai%tﬁﬂ%tteg_e

fleyibili(y2)et idéiftancadplapdeahdmihg pthenpplypems. do) ( 2-
met hyl phenyl ) (1, 2- phenyl ene- ( 6- pyri di n-2-di yl ) met hane)

][ n' urﬂ&&it{&‘ﬁv\%}/ he ¢ ggeggﬁ%qjefﬂlﬁnt@‘gs hdiNn the ahﬁelt index, I,

teachin 2003Us0204017,
fromh@. Y29 QQ(Z)ilg/ 14 IIliI@l@hSJ\Mﬁ]feraﬁly o301 smwowlomlzwem Ooregpmigferably

fro%ﬁ)tg '56%}%/ 1% ﬁ;&’f ?r% eiﬁé'@ﬁ} %IHgi (%_Jlstoq’b@ g,[la)%gllutg?tlﬂl yr?a‘in

embadirQened, el eohydamy o) & ofii idim)egpdhyrhan die amidia hdeaf 1) fissm 0.01 to 10 g/10
mi di beﬁp\%& 5to éﬁ@/l 1r211|(1)tgs8{crgh§1%02t§) Sl USZOO§/00507 0 /1d_Blnutes or
from 0.3 to 10 g/10 minutes. In certain embodiments, the melt index for the ethylene/a-olefin

polymers is 1g/10 minutes, 3 g/10 minutes or 5 g/10 minutes.

[120] The polymers can have molecular weights, My, from 1,000 g/mole to
5,000,000 g/mole, preferably from 1000 g/mole to 1,000,000, more preferably from 10,000
g/mole to 500,000 g/mole, and especially from 10,000 g/mole to 300,000 g/mole. The
density of the inventive polymers can be from 0.80 to 0.99 g/cm3 and preferably for ethylene
containing polymers from 0.85 g/cm’ to 0.97 g/cm’. In certain embodiments, the density of

the ethylene/a-olefin polymers ranges from 0.860 to 0.925 g/cm’ or 0.867 to 0.910 g/cm”.

[121] The process of making the polymers has been disclosed in the following patent
applications: U.S. Provisional Application No. 60/553,906, filed March 17, 2004; U.S.
Provisional Application No. 60/662,937, filed March 17, 2005; U.S. Provisional Application
No. 60/662,939, filed March 17, 2005; U.S. Provisional Application No. 60/5662938, filed
March 17, 2005; PCT Application No. PCT/US2005/008916, filed March 17, 2005; PCT
Application No. PCT/US2005/008915, filed March 17, 2005; and PCT Application No.
PCT/US2005/008917, filed March 17, 2005, all of which are incorporated by reference
herein in their entirety. For example, one such method contains contacting ethylene and
optionally one or more addition polymerizable monomers other than ethylene under addition

polymerization conditions with a catalyst composition containing:

the admixture or reaction product resulting from combining:

-26 -



N H3C\ CH3 [126] Catalyst (A4) is

bi s((2-oxoyl - 3- (di benzo-| H pyrrole-1-yl)-5-(nmethyl)phe
wogi0p08@3phenoxynet hyl ) cycl ohexane- 1, 2-di yl zi PCDOB2008/050720

(1'V) di benzyl, prepared substantially according to

t he teachi ngs of US-A-2004/0010103. jH5C H C 06CH2

CHZCGHS 3 H 0CH3 QT O (CH2)3 5 [127] Catal yst

1(%1 ) |a5ﬁré'€ »o?e‘ﬁh'p‘ély(r@n@a‘tféh vhalWtixl iR & Aish @B@bAdkndr Mcbporation

yl et hyl )i mm no) net hyl ) (2- oxoyl ) zirconi um di benzyl
m@(CI—B)S CCHICH3)3 -NO 44/ | CCH3)3 zZrXx2 (H3C)3C

NB%(S%& glegﬁl‘r %@%ﬁ[{'&étlo% gr_]ﬁ?rsz Rg&%& c%ng{n)érrl:l:nﬁé/ C))}té(lﬁr%ﬁdex

IGSSetiayn 90 pel@nt irefaveblyrieshiaps %@pm@@y IH)OStzH’r?fG lydess dhapSrieyaent of

s e R P U o™ oot (o) s
[ 129) acChaimblystling @ent. i s
(t-butyl am do)di met hyl (3-N-pyrrolyl-1,2,3,3a, 7a-i-inde

fiz, ) JSPRAOFL RN AT SRt 11
[123] Catalyst (A1) is [N-(2,6-di(1-methylethyl)phenyl)amido)(2-
isopropylphenyl)(o-naphthalen-2-diyl(6-pyridin-2-diyl)methane)]hafnium dimethyl, prepared
10 according to the teachings of WO 03/40195, 2003US0204017, USSN 10/429,024, filed May
2,2003, and WO 04/24740.

(H5C),HC /CH }\1 / @
[: :I ANV ©
Hf\
(H3C)HC C{-I3 CH;

[124] Catalyst (A2) is [N-(2,6-di(1-methylethyl)phenyl)amido)(2-
methylphenyl)(1,2-phenylene-(6-pyridin-2-diyl)methane)]hafnium dimethyl, prepared
15  according to the teachings of WO 03/40195, 2003US0204017, USSN 10/429,024, filed May

2,2003, and WO 04/24740.
Q-
(H;C),HC /CH }q /
(H;C)HC  cy, CH;

[125] Catalyst (A3) is bis[N,N’"’-(2,4,6-
tri(methylphenyl)amido)ethylenediamine Jhafnium dibenzyl.
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No. 6,268,444: N C (H3O)2S Ti(CH3)2 N 15 C(CH3)3
[130] Catalyst (C2) is

W@ 200BH089BENM do) di (4- et hyl phenyl ) (2- met hyl - 1, 2PGI/B82088050720
i - inden-1-yl)silanetitani umdi nethyl prepared
substantially according to the teachings of US-
A-2003/004286: H3C CH3 S1\ , T1(CH3)2 N H3C C(CH3)3
10 [131] Catalyst (C3) 4 CH
(t-butyl ani do) di (4- met hyl prenyt) (2- net hyl - 1, 2, 3, 3a, 8a-
i -s- indacen-1-yl)si eti um di met hyl prepared
substantially accor{i ng o the teachl ngs of US-
A- 2003/ 004286: -29 089031 % 008/ 050720
H3C CH3 Sid / Ti( Cat al yst
(D1) is bis(dinethy d| SI oxa ei(l ndene 1-yl)zirconium
di chl oride avail abl ro ma- Aldrich: 0 (H3Q) 2Siz
ZrCl2 0 5 [133] Shutfli ents The shuttling
agents enpl oyed incl udé di .zinc, di(i- butyl)zinc,
di (n-hexyl)zinc, triethylalumnum trioctylalunm num
T1iept hyl(gaéllk;sttmn) iks bisQRHoX byl 3UiBRKAB- 1H-pyrrole-1-y1)-5-(methyl)phenyl)-
bi s(di met h but yl ) si | oxane), i-butylal um num

2- PB‘?@(‘HP%@}‘] Cﬁélph%;qagq i/%d)l)gmrﬁ%l}um (IV) dibenzyl, prepared substantially

according to the teachings of US-A-2004/0010103.

[127]  Catalyst (B1) is 1,2-bis-(3,5-di-t-butylphenylene)(1-(N-(1-

methylethyl)immino)methyl)(2-oxoyl) zirconium dibenzyl

C(CHs)3

CH(CH3)3
p\qcmk
er2
<H3c>3c{§
CH(CH3)2 X=CH,C¢Hs
(CHz); '
[128] Catalyst (B2) is 1,2-bis-(3,5-di-t-butylphenylene)(1-(N-(2-methylcyclohexyl)-

10  immino)methyl)(2-oxoyl) zirconium dibenzyl
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n-octyl al um num di (pyri di ne- 2- met hoxi de) ,

bi s(n-octadecyl)i-butylalum num i 10 butyl al um num
wWhe@gdsgat pent yl ) ami de), n-octyl al um num PCT/US2008/050720

bi s(2, 6-di-t-butyl phenoxi de, n- octylal um num

di (et hyl (1- napht hyl ) am de), ethyl al um num

bi s(t-butyl di nethyl sil oxide), ethylalum num

di (bis(trinmethylsilyl)am de et hyl al um num

bis(2, 3,6, 7-di benzo- 1- azaheptﬁﬁﬁm’ de),

n-octyl al um num HyC

bis(2,3,6,7-dibenzo-l-azacycNoh pt deéCHn-

octyl al um num bi s(di net h outy ( @%hylzinc

(2, 6-di phenyl phenoxi ge and 2et h
(t-butoxide)wHki%A P S abbyﬁNLh: f oregoi ng process
takes the formof a uous sol uthpn HSOﬁess for
form ng bl ock copol yners{ especi y mul £7¢5HEEK

copol yners, preferably |iwmeay, i -bl ock copol yners
of two or nore nononers, nore cially ethyl ene and

- 20 | efin or cycloolefin, nost ially.
351 on e adati Lol s hendlioy P FEPe o wigten-1-
y))2RRSHHRI0 3iln BT pleSREDRLARRAAD acortiad W IhicSteéHhRfued6EU.S. Patent
i ncapabl e of interconversion. That Is, the catal ysts

No§.205%4&Mi cal Iy distinct. Under continuous sol ution
pol ynmeri zation conditions, the process is ideally
suited for polynerization m x es of nononers at
hi gh nononer conver si ons. r the pol ymeri zati on
conditions, shuttling fro ain shuttling agent
to the catal yst becones 5 ad aged conpared to chain
growt h, and mul ti - bl ockugopely n%(%{)especially | i near
mul ti- block copolyners are fgrmed 'n high efficiency.
[135] The inventive interpolypers may be
di fferentiated from conventi omah;; random copol yners,
physi cal bl ends of polyners, and bl ock copol yners
pr3gpar edCatalgstSEQLie (it bulamidd )y Heime tiadighehy1m@meithylA 2003, 7a-1-

. .catalysts, anionic qr cationic lLiving pol rization

mafEL R Rt At prsplit S0 Satiny areatRe Bt lehtun ot Us-

A-200p0bidser of the same nononers and nononer content at
equi valent crystallinity or nodulus, the inventive
i nterpol yners have better (higher) heat resistance as
nmeasured by nelting point, hig TMA penetration

tenperature, higher high- {e @ Jyre tensile
strength, and/or hi ghe

storage nodul us as det exgne 52 /

anal ysis. Conpared to a rapdgm GHer containing 15
the sane nononers and woniiaﬁ content, the inventive

i nterpol ymers have |ower )egnpreggpn set,

particul arly at eIevatéditenperaturé§, | ower stress

rel axation, higher creep resistance, higher tear
$13ldngt KatalygfHEd) ib(tdwivilagidplely i snesnydphenyly e teathyd d t2fe3ackaen-s-

. . crvstal li ) i . .
P A SR A S B SR I BRI presrrstinpaf S
A-208pe4286ur es), better abrasion resistance, higher

retractive force, and better oil and filler 20
accept ance.

-29 .
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[136] The inventive interpolyners also exhibit a

uni que crystallization and branching distribution
WO 200an3weshi p. That is, the inventive interpol BeEDS2008/050720

have a relatively large difference between the

tall est peak tenperature nmeasured usi ng CRYSTAF and

DSC as a function of heat of fusion, especially as

conpared to random copol yne cont ai ning the 25 sane

nononers and nononer | evel Qr pkysical bl ends of

pol yners, such as a bl end of @o density pol yner

and a | ower density &g ) qU| val ent overall
density. It is believed t t hiss ipque feature of
the inventive interpol yne smue ﬁ@;?be uni que

di stribution of the cono inybl ocks within the
pol ynmer backbone. In parti r, the inventive

i nt er pol yners may cont@% er na¢my bl ocks of

di ffering conononer content (including 30 honopol yner

bl ocks). The inventive interpolyners may al so contain

a distribution in nunber and/or bl ock size of polyner

ocks g ifferin ens nmononer conte

ﬁﬁli i séaég ks %ﬁ?%whiﬂ% PO .%}erswwm fichloride
mmﬁ@géhb@nhIﬁ@gkhﬁyentlve i nterpolyners also -31 WO

2008/089031 PCT/ US2008/ 050720 have a uni que peak

nmelting point and crystallization tenperature profile

that is substantially indeg oent of pol yner density,

nodul us, and nor phol ogy. In erred enbodi nent ,

the mcrocrystalline order o pol yners

denonstrates characteristic e ulltes and | anel | ae

that are dlstanU|shabIe fron$ or bl ock

copol ynmers, even at PDIHiFS s th- are less 5 than

1.7, or even less than 1.5, o less than 1.3.

[137] Moreover, the |nvent|ve Iqﬂ' pol ymers nay be

prepared using techniques to i .v>ence t he degree or

| evel of bl ockiness (i.e., the yni tude of the block

index for a particular fractian or for the entire

polymer). That is the anmount of conononer and | ength

¢t33]eac h;hptthygmgelhb Atk suttliag ggeantengpdoyed énchlde aieegizne, di(i-

contraql li the ratio and type of catal ysts and
burid P oktt. byl RTet FREoTungRb s hbS s leRe
butplaluytifing Bisddigéihyl@ndtyDbitane) pcﬂuwrﬁﬁﬂnﬁﬁhi Wdtdivtainicaiglsagl)anfide),

urprising benefit of this phenonengn is the discovery

n- Oftpf%ﬁ)ur%gum 8H€yrﬂjé‘§r?egle@f)mﬂ?)o@§ﬁnr%?§eciy§” “PrivlaladeyD. it he
but?]ﬁﬁlkrﬁlﬁlm PkQ@R8pA®Bamii®Ah- o%faﬁﬁghlﬂn bR(6-Bi tgfhtylphenomde n-

nperature recovery properties of the resultin

OCtﬂéluW ‘élﬁeéhﬁlﬂﬁ}aé%ﬂ)amlﬁe)p‘“é]ilitlﬁlllé@lfléifll big{ ghdyldigasting g%]@é@e)

ethYYRiuhndod éi(th§(bhmét1%@sﬁly§£rﬁﬁ@9 ity lal%ﬂﬁlmﬂﬁ gRhotEsPalRh £
recovery pro ?ertles ncrease as 15 the averg%e nunber
azagyclhiepteragiige) trhectylgprnaim blﬂ%ﬁéa%@benzsyl aatyslobpmgneamide), n-
I he
octglgftﬁntlﬁ é‘p&ﬁ@?ﬁﬂﬁg %g%g?@)?(%@ é{@?lfllﬁ(? {?‘%( ﬁ@ﬁiﬂ?{} elnﬁ}/de? dnd
ethglpint (tHhupgxiden t h IOM/IeveIs of chain tern1nat|on) ot her
forms of polyner termnation are effectively
%M res %&era gctgé ﬁjré&lll‘%’ I‘J)(JCESI tlalges 'tﬂe f@lqﬂ 01( z?’ COlﬂMgl[dug ?olutlon
elimination 14 observed 1 n the pol ymeri zation
proetsh §dr deraying Wpekf dopolymens nespeniallyinxtliinblosk geppdymetirn gretffaably linear

muﬁm&q& cq)Bgltyﬁleﬁ of {\Doe 01J MeE %thMers G}H(Sjre tegb%cmlly ethylene and a Cs.5

olefin or cycloolefin, and most especially ethylene and a C4.59 a-olefin, using multiple
230 -
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20 resulting crystalline blocks are highly, or

substantially conpletely, |inear, possessing little or
wWmeooBossy3thai n branching. [138] Polymers w th PEHEE2008/050720

crystalline chain ends can be selectively prepared in

accordance wi th enbodi nents of the invention. In

el astoner applications, reducing the relative

catﬂmwaye Rtapasik YBkerddabrsiber ThAAL 8 cidalylis 8 BORICRRMSinct.
bl ock reduces the 25 internol ecul ar dilutive effect on

Ungsryentiupysrieluftiag peiierizafips cqndiigns. theamoqses ipisicalhnwgedipr
o1688ALEOTof HRANEY oF MéhbhéAg: lﬁ%?&kl%rf?é?@o&%}s?dn)( S’Uﬁdé? 09
an appropriate response to drogen or other chain
polymerigarien ¢angitiope ﬁlwhngﬁem the @,balnl S}wttlufg agpre t@:@ilf: afitglyst becomes
C
B B B FE e ¥ A R pouB RS i S R et
bloblyehpolyewys arhtonmedia highatfBdignsy. r esponsi bl e for produci ng
the less crystalline polynmer segnent (such as through
%PSSIT' ghef,e GRIRMRTRE Efﬁf%fsgﬁﬁ 'cﬂﬂ}er ﬁtﬁ%‘dq onf EdVentiBhal, random
atactic polyner forﬁ%tlon ﬁ %
copohyysrsabhysivel eridy népols@gﬁmﬂ blomk b¢pomﬁefrfepremr¢ctam jequential
| a. to t
mogér)]rﬁé)'/f agzéhgo% %Xfrogél t?ﬁ?lrs]ts {eotrnm %g%ﬁ) ic ﬁl&‘ Lﬁp@?%%{{}%% (?nll\égcthmques
In fawricuinp eompaedioratandm cctphezmeB af M@sﬁm&b@ﬁ&md monomer content
at egultval‘y%%?)%éllllonétg%% 918%@1619 I'heylnven 1§/S/é 1%}(3' Iqum% gﬂ%a)@gg{etﬁ{r gngl%er eat
resﬂifancems nyep@ired h}frmatmg)pmntﬂlnghdr MMA gédeyrad anr tafﬁﬂerﬁmieyhlg]ﬁer Ihgh

therefore anot her hi ghl rystalline ol yner se
e BRIy TS AMUNRer e PRt E R AIPEFS BEOAR
det&@pRddybyRIynaiie mephafcar satysial Cympargdioy refidost @pbiyner C(ﬁatalmng
[139] The ethylene a-olefin |nter£olyners used in the
the SHBO P RURITS ANGFMRNQEIEE FRASHI-j i nVepfixe isteaplyagf jave lower

corhptt IR kLY pRliculRfy aetﬂevdt&nemmrathre@tlo\lve@&&ssQaexa%n G2dher creep
a-ol efin. Copol yners of thyl ene and a C3-C2

resigtapgee highergas St&@@chlahqr;blqsb@g &spsegce. fayer Pqﬁ%qhﬁév Dighers
crym}’lzitiléﬁt(ffbﬁﬁlflc&ﬁﬁg ehﬁ)@ragﬂ'e %eﬂ%@@e d( arﬁafiérgr at elevated

kenyl benzene ui tabl e unsat ur at conononers usef ul
tenfperatyiRs).\pririapiapign viststanes, higheretrached fore, anddettenes ppfl &ller
accBprykeni cal Iy unsaturated nonomers, 10 conjugated or
nonconj ugat ed di enes, pol yenes, aIkenbeenzenes etc.
Exanples of such conononers include C3-C20 a -ol efins
s The dpynieanteipebymgrsyalsersahibit apgqae erystallipion gad

braflrc'lﬂ?grulﬁﬁﬁutloﬂ ré[?tw&(ﬂlp | "['lpfc‘%t e ‘?nveljrtn;éqf_?t%%ﬂgfme}s RGL Qf@atlvely

1- nonene, decene, and the I1ke t'ene and
large-diferense batmeele@lp @eéllewplea}k tpmpdrefregyeas@eheyingsURY SBAE and DSC as
r -
o FTPOARal o Rl e I el B o W oS HBR LA e
sang, rﬁelwoteaschné mre),nomnldle\]ﬁ onlatryhlthieﬂﬁnds of lyguers, cyahl ag p dieind n€q high
hexen ae %XC ooct

dens%{%}))/(ﬁ erand ¢ nsﬁH £ perQr at L%UIVJICHY%OVCI‘?%I denm&y It is believed

thapublsyuniejus feamreh@frthe avdyive medrpdlehen 15pﬂﬂeYcﬂﬁE ﬁnlf[ﬁg/dléﬁ‘lbﬁtldn&)f the
used. d.efins used herein refer to a fa

conEReL ATl Ky B Dan DAL e e JpBtinte: (FERE™ east

inte@pdy &k ban 'CGIﬁﬁlb @lterflaing Ib&cROGIdiffering comonomer content (including

homopolymer blocks). The inventive interpolymers may also contain a distribution in

number and/or block size of polymer blocks of differing density or comonomer content,

which is a Schultz-Flory type of distribution. In addition, the inventive interpolymers also
231 -
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Dependi ng on the selection of catalysts, any olefin

may be used in enbodi nents of the 20 invention.
wee@Bos®bl y, suitable olefins are C3-C20 al i phe€i/0Sm081050720

aromati ¢ conpounds containing vinylic unsaturation,

as well as cyclic conpounds, such as cycl obut ene,

cycl opent ene, dicycl opent adi ene, and nor bornene,

have raqinuﬁie Egakhﬁmmrgq;oldt lafid &@gam@mﬂ @chgﬁfar&ﬁé‘ ﬁrof@eutﬁﬁtlé mgt@ﬁlauy
inth position with dr ocar byl

md@RP@fl@lﬁ gapdengrignsityr pegydus, ang ré@“pweﬁm a@ 4 p@f@%@@a@é@nt the
ml&&r ﬁ‘neQJr@Jr OP the %%1 Yiﬁlrsl deBPndBatel Uh Rt stiS %@mﬂ[e@fah(pﬁmellae

with C4- i ol efin conmpounds. [141] Exanpl es of
thabareﬂusmmhmmmurmpm@é bldsk eopptyanain even arPDédalugs that are less
thanTrl GPy! e%@;‘?}ess t ﬁlopsltd%lvﬁT&ess]thQH gne, 1-pentene,

hexene, eptene octene, 1-nonene, 1-decene, and

1- dodecene 1-tetradecene, 1-hexadecene,

11378t addberever, Iheelmwgéwterlsﬂmrh yay pe Bﬁ@p@%um@ techniques to
B2 Rept B0 o1 o L) ARSIl o oo o
pargé¢ulyrifiayiddrohrdsatheentimopdonera di e &, theearhgung glfeqopelonomer and length of

DS SL RSOL  ORTR g Syt o

andcspottlogcigemas weld aGAO teghiperagss of mcpcnlglmntgzabum andothed m t ed

en en 4- hexadi.ene
pol el RS s e BRENER  BrepldrelE ¥ oGP R o

the Gégtﬁ‘élﬁ)f Hibckineksaif lmﬁeaseantﬁe bptéral prklﬁ:rtldsnteﬂlem:@thn and hlgh
odi nrents, the a-aqlefin. js
B e BRI £ S iing PR TR e Reiesh 1o REPGupe haze
decatIauge lclaﬁw &yﬂ&g&ﬁgﬁhﬁﬁ hcghntﬁ%pdgmﬁ@ r&:oaer]y ipfopkrtigs PdRase as
potentla Yy e use N e odi nents o t he
the jaugrageugyber ?Jfrbé‘{cﬁ dhe plumerdndenses- Bysselspismbpttling agents and

cat@YRcb@bihhtdny haveSthe d&Ed Etigh @hkfeirdng abRitC@ibhaRleHt §hMtt11ng
renove unreacted nmononer fromthe resulting po

withf lsEelp Hechairtemppasioneatear ifermg F polEmpTPEYAtQR alfkest ﬁtvel;vr
supﬁoﬂ:@sed m@&H&Bg@ elﬁﬁ@ﬁ%n} Q‘Hymcﬁréllnﬁﬁlaﬁgﬂl 1sUB§erved in the polymerization
pol ynmeri zati on processes describ herein are well
of affyilens(y-¢lefin ¢dneonpmepniet dcenidiog twr@?qdﬁnw §frteerigvention, and the
[
res&lmﬁ a'kﬁélﬂge HBaﬁ \é %Hl S)E gu‘tﬁ{a?tq@ CSTnBEQe g e%e;ar ﬂ&gée%@ﬁgnlgtle or
no tonp ghajh biageharge, and the Ilke In partlcular
i nterpol yners contai ning ethyl ene and styrene can be
are .
BT 3D APULRD B ERDLBOE ot Bk g
accargdncg vag-coredmiaplsef dleafivention. dptelastaniet apphientions, ridngnathe
R R e
intenmnbntﬂmshluaw df@ca)rmrysaalkytﬁreglhl&l Thisbeauttche be olndliaﬁtdbymhoosing
chau{ s%u thngE%/ggrrlth ZS boallysgsul}af”g% Fr? \a{ll)pr% rlageorﬁspon%a:%% é?(ggg cnor 2 Other
Challmtehmdﬁmghgéntﬁ rfﬁ)eﬂﬁtal]yl, tfltlteeﬂtal}@t wisitt pﬂogllittes h]lghiymrystalhne
C oct.a e,
Pl hbiraiaTsIa s diEn OO RcRane eHaFy i e
catsli @ E’@?onmb&ﬂ@hpr@&ucﬁngﬁﬁ& feyd cr;ktzﬂhﬁlﬂ)ba}dh@ @%ment (such as through
3, 7-di net hyl - 1, 6-oct adi ene; 3, oct adj ene

hlggeﬁ(fomonomer incorporation, reg10-error, or atactlc pgi?/me%/ 1Lormat10n then the highly
crystalline polymer segments will preferentially populate the terminal portions of the

polymer. Not only are the resulting terminated groups crystalline, but upon termination, the
-32.-
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20 m xed i soners of di hydronyricene and

di hydrooci nene, single ring alicyclic dienes, such as
wa2@s803wBopent adi ene; 1, 4-cycl ohexadi ene; PCT/US2008/050720

1, 5-cycl ooct adi ene and 1, 5-cycl ododecadi ene, and

multi-ring alicyclic fused and bridged ring dienes,

such as tetrahydroi ndene, nethyl tetrahydroi ndene,
hlgﬂlPrQY}%{aﬂﬁl@ @b@ﬁie@f&mmlglcwpykmé 2 &célagahﬁmaﬁab?e for eHifiion of

. TK dene, %%Ioalken yl and cycl oal kyl i dene
polwa?voferrmﬁénés st ln ormedraelhgpian Blerefors ArsRcs bisbly vy lines
olgéerps% @rﬂy Acgor('ﬂﬁ lg HodP&Has of the resulting multi-block copolymer are
I sopr opyl I dene=2- nor bor nene,

megm@ma@W@g%pen@@pr) 2- nor bor nene,

5-cycl ohexyl i dene- 2- nor bor nene, 5-vinyl - 2- nor bor nene,

by nor BgE RaYicRNE-oleth 1ﬁta%o heR&Sed ih YR &HokdmdnBes theQnvention
prepare EPDV5, the particularly preferred dienes are

e ISR el sy Suco iyl e - HEReCgkyer of

|.i dene- 2- nar bar nene ne
et e et AR OB ot d P ELBes o fyner
cor@siRe eyl {g\idémf Sldroe qm@ﬁﬂ&%)‘éerﬂr Sul@ﬁbmmsaturated comonomers useful
et hyl i dene- 2- nor bornene (ENB) and 1, 4- hexadi ene (HD).

for pR4NALYIROBEH BIBEIinFICTY, BBZSOBPIOSOTAically AdhtuGies wpresErs,
con&{g{a%ﬁ%h}é&gl)ﬁe ‘Bédy e§ Bﬂf@ﬁescﬁﬁe gﬁef{%&% . é%r‘}rlgﬁ%a&?&?ch

ts o I'nvention are e asto
comgmoerpohghuier(s3-Gh( etdigﬂns nech aa pEPyIERS) imbutykehe, -butene, 1-hexene,
especi al |y propyl ene, and optionally one or nore diene

1-DB HiS i YA P B R d TRV IKe RS, driongfise  ipeeppiagd the Tike. 1
BuAPAM 1|T&,rtléne gfe ds 1:113\;}I %?e@éde@n OB s6l@BleIHoBErs¥c1E R tyrene, halo-

formula CH2 ere R* is a linear or branched
or aémwbsgwﬁtmneﬁ rvermlbpnmyqlszbléWbbf‘rha%aéwge Ik egigsliens., andl
HehidPleS. 2ycloMnkhk 1bﬁ1£<'eh{éjﬁld Uboddrng). not limted to,
““%rg y 2% yfg%%Uty r 1- but gze,ollbéntene 1- hexene,
4- et hyl - | - pent ene, and 1-octene. A particularly

;5149& err éMhlé? cndeel-qlefinintsalanas aryResfersfl pphyMere OBers ed
eth%@ﬁ&&@ﬁr?pcﬁ%ﬁerg ﬁﬁgﬁﬁ& by usreﬁf Bidrad ast Red Rerkil€ef@l th a@8iE 00"
nmers uitabl e dienes for use in preparing
unsgiyEdte snmbgn basspearhrdungs v atileag @@l@a@mrgvp@um bond.
De;get%?%lg%ﬁ t%he osrgfé t#)gﬁ)é E%gﬂyé{% %Bg gleﬁﬁ nﬂ? B% _ﬁ&gjrlﬁjgfﬁﬁ%ent? (I)f Ctl_le
ianlt'eme@eﬁe;mhtyasmuahlg Ofelfmnam CiSefimlltph&tb@nS aro@ram ecrmpmlnds
di.enes. i ncl ude adi epe 1, 4- hex dlenrf,b
cong Ry HOHESISI A BORBARE) U CBIBAT KRR g cbutene.

cycfipehtohe drdi1eRaadRné ahd n&u@ryiéﬂedﬁeﬁdlag Be 1O liMBEELo, Adrbornene
particul arly greferred di ene

subStgtehy 8 SR b PRHASOY s C 20 haBpeatisd atvelopogaharovs.
Als%‘?ﬁktl eﬁ‘ hf&gm%kéé%?ﬁ&h%%‘h@h{‘wé} Js%ﬁlféé&és%g sRFYERNAL €mtﬂb4 :C40
containing greater or [esser quantities O
mokhecdm@mmdilncludlng none) and a-ol efin (including
none) t he total quantity of diene and a-olefin may be

fyced subsegye
[.[)r Oger t IEglgmp ?]oﬁ ole n m réoglaeas 138??: é% t ar(p not¥1 dted to O}frggylene

isolmyleme t Hu@he 1|Epreetfeﬁe1r @nrtekede| Yheptenet- pﬂEI&t edomermt: Ol -d@deene, and 1-

ol o ey R o ORI De BRGRR |1 ead EefhyPd Puen >
me @k 1-péétel 4 rrlétliyl i pette@nd ol gueRdptane I ndt assekdils, 20

Vinxltcgiél{e%ﬁ}%;?ﬁrgorg dg]g%mﬁe ) Jééa%ﬁn rﬂﬂ’b %:quxzilgetnte ffg/%lggennttgngl clygl((j)hexgrlfg h
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products have advant aged properties, including higher
tensile strength and better elastic recovery. [146]
WO poogosm3enbodi ments, the inventive interpol ynRCHURRIE050720
with two catal ysts incorporating differing quantities
of conononmer have a weight ratio of bl ocks forned
thereby 25 from95:5 to 5:95. The el astoneric
dicRabpeaR AR nd e sd1sRRIY, av s, @@ne@hhdﬂhﬁﬂ?bﬁ%ﬁi Bitedab 153rMIEDe,
to 90 percent, a diene content of fromO0.1 to 10
1, 3tpentedinte, 1 4 xatiena, b-beiadicgortTeontaditne f I Hvchdicna 0th80C4 C40 a-

oleBg EROhe PSR Cafi St Sort, (e B peted Epd TolRe. 1-

pen@k Y Rk&neNBY¥ Qe braicbybaagonaét e tA1@budhr @ 6@ oé @b AQontaining
percent, a diene content of from0.1 to 10 percent,
a V’&Wogfa‘ﬁ’ BRIty may Bhsedin rbodinesniss ﬂtednYF@“ﬁ‘é uptaéﬂ(t‘al issues such

as Iﬁé‘rﬁﬁi@r VhihBiBoyt &sttlanBfe WBiIGND c@ﬂveh@ﬁtlyﬁ@}nﬁl}@ﬁmef fe@fnﬁfnf)ﬁgr

ynmers are hi gh nol ecul ar wei ght pol yners, having
frOWéh@ﬁfulw%g@rw@émn&rm% rpgmerr(aﬁws fhe amlefelaowglﬂt&f the
MtbeorrQPodify. preferably from 20,000 to 500, 000,
nnre preferably from 20,000 to 350,000, and a
E@#ﬁdlsper5|ty | ess than -35 WD 2008/ 089031
Us2dhs polstreogrtion processgydesqsibed Birgipale Wdkwitehiorths, o,
proaMoﬁ om@ﬁl?ﬁol%/ﬁl% Q%tﬁlﬂlné Men&%ﬁﬁ)deﬁ@ﬁg}nltlcf Iﬁ@d Brkrd iAcldd e
pref erab such pol ynmers have an et hyl ene
sty@ewoemthylrstymneao methybstyyenee ERgtylstyreae e thed ke dtPagicnlas. 0
e B R iy B AR SPRERRL B Sl R eienings
herpia. ®piivanilo nepalyesds eoptaimepethrlerss byxgnaand HC3-€a6 plpbnelefin,

o] BB B VRO TG S AR

et hyl eni cal | y unsat urated nono- and di-functiona

¢R4}oxY ISuta€ héiSconjuphddy HRAd Gidhdyertifimade Wrsahighl JNBIAObra@Aed
di -functional carboxylic aC|d anhydri des, salts

chajtercyglfc hygagarbeh dieee Hayedenm 6 s orFafign atopisnETamyles g suitable

norf%p%@teg Hﬁﬁésﬁgclﬁ& B afL iy ligned toastra@éhefzﬁa'ih acychc dienes, such as
i nterpol or it may be copol %nerlzed with ethylene

1 4&1%@%@6 @ Pﬁﬁch?nea&a109ﬁaélﬁ%ﬁ 1Perleg drrichedchppyasy e dienes,
such} § rnQ:@HyY mrhe‘z?ﬁdléfehyb %ﬁﬁeth)tl rl% Jz)d’ﬂﬁﬁéﬂeoﬁﬁldnﬁ&lm qo}”&ftad@éﬁg and
optionally’ other conononer(s). Means for grafting
mixed monictrrd Idﬂ)grlt@mygcmtaod gibydreedigdne rrengda engardispaliclgesies, fenh as
4, d
e S0y AR 05y TR BT o
multRieg Pioyeicdused en@bnrdgw ringflienesnweh antetrifilroingiand, n@ﬂgyl

B

cyc[tn‘aﬁ@&ﬁtand nycﬂd‘aﬁiyildﬂietnloﬂmaienesn tueh poﬁ ym’:trylem&a novtgrnene IVINB); 5-

fun gu can |ca . % b
me%H PH{C@% ?Pﬁ%ﬁy Izi P m‘?“ﬁt !}ﬁ%? eYR-3porbomene,
5-cadTohertlidehe-atnot@aghe, BDan - ﬂno@bdltﬂqnghindmefb@ﬁﬁﬂuane of the dienes
oo SRR HEEE B2 L BEESER ARSI i
5- eﬁllyH@éan[}ﬂer(ﬂﬁéhlé PENWY, blvidyYigbfead-hotbSi8efR(F 8@} 5-hBth@lene-2-

copolyner type functionalized interpolynmer in an
norhepsenist (MNE)s and dicyclopentadiene (DCPD). The especially preferred dienes are 5-

ethylidene-2-norbornene (ENB) and 1,4-hexadiene (HD).
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20 than about 40 wei ght percent, preferably | ess than
about 30 weight percent, and nore preferably |ess
w0 bas/osgodut 25 wei ght percent. More on Bl ock |PEiBEKS2008/050720
[ 149] Random copol yners satisfy the foll ow ng
rel ati onship. See P. J. Flory, Trans. Faraday Soc.,
51, 848 (1955), which is incorporated by reference
£481 N iGhelclaSs &*Hehlfa%!erol)ln&s RaddaP be ARadeli 1n-5000ﬁﬂ1hc<( With
150] In Equation 1, the nole fraction
st ff BV eR A AEISOMmepC IjtePelyneys eaetbﬂenet A E3rRI0to-plgffin,
he ¢ e
esp%/e e}{ géyzgrng I opﬁ(genah Bnd (9%1?(&%?}%{1? 1?1za r{ugs h%gn%}re{] 8. oleflns for
useTn thlsT dngbodipueat ditthe lnsrelﬁlomafeafes@mawdﬂl@/ thef(mﬂnular@m:ﬁHRﬁr where R*

s SBGATT DS PRLSRAT & TPALE bTCBo Ry dRaTEe: & il o

olefitviatlnds) bafard dve limged o, poaylend, 1sb|51&y]éﬂ’d?ﬂf$uteﬁé Utpeatene, 1-hexene,

t rature as shown .in o vari o
it enebts it bpdieen aoperih bR e Gy ORhm S S The
propyledd tased dolymddrs A gbdekdlstréfatr@kolimthiaguk BP r EPDBI polymers.
relati onship of ethylene nole fraction to AT =
S%’@E’I@“‘éﬁ%ﬁf Yif 1P EFFpRTIE WFePA RSP arilYy Y -PloflbEP M fyee

polf@Ers Y de e8nj hIAaS B@@B@ﬂ]ﬂga%aﬁﬁ for BrARA YIRS, chSlic- or
anal ogous to Hl or%/ s equation. Simlarly, preparative
T

polyqEfc-fdicsies saaanieg fromrte yO catbensy Brsdsted dispey pefdes] dnpgntadiene,
1 4"RRARR: @&H}ﬁﬂéﬁé 2 Bb@BARN, ldle§ WS dafthl, c9aoﬁé}h§1eﬁé D& 5-
except for ~small nol ecul’ar "wei ght effeécts. 52]
butplédteae-dinagpornsne| pgrticylarlppreferred HOnasis Breiptn-bfiorbomene.
ethylene, is equal to the 10 conditional probability
et ongseeflRY eRifnt BbrtaiMinh bol@fn@l‘% %Qﬁal‘ﬁralt&ﬁﬁth%\@’eg"}ﬂ&lttmrblocks
ethylene unit, then the polyner is random On the
congrimiag SivalRtOT¢sseriguanbisglph thodiane @w&m nopgang eplefgr{jnciuding
non%?I 2%4 ttg g dég%%%}f/ %g@i{ng%g&gﬁrnhkﬂé% %8 %ﬁg{lﬁ@&tqﬁss%p Qfﬂ)sgquent
polmﬁmrmeﬁgesc db# inhemapsetthediewsraid videfal mproolsaksire preferdngially

1nc!1;§§1§1te¥ihrﬂg eelafq;ﬁoc lotftﬁ{];h% éJnﬂeg ratifel B YRE R 1]7 alidgogrﬁ}

| on o N ranaom cC 0
thrqmghota tthel Qol}ahmr ghey mesoee ef§peciyfutitizal amtl Bmﬂsmuemﬂy thé crosslink
egnen ose Vi Or

dent31 by of Xfl t € p(blsm can ég’ beg er f(ﬁltr%ﬁé/ds ts%ch Icr%sasthn{g b%reqasé‘omers antdQﬁle cured

Ver e m nisnum-equi iumcrys
prothlmtszllme advaatagal ;gbpeeuibst iadpéinghigha. tenfhestehgthend béier elastic
copol ynmer nelting and TREF crystallization
P¥tper at ures of the inventive bl ock copolyners are
related to the nmagni tude of the deviation fromthe
Teedom rekahd ﬁmlﬁhhrp)eritm tliéhwne*veantemobymezﬂnsdmhth two catalysts

1nc&ﬁpvré1ﬁ gl.%%ﬁrl?gr Cglé’l{lt'ltbeﬁ *‘ %or?(}éllo @é/an &elét ra%o of ﬁo&s l%ereﬁ thereby
from 95:5 to 5:95. The elastomeric polymers desirably have an ethylene content of from 20
to 90 percent, a diene content of from 0.1 to 10 percent, and an a-olefin content of from 10 to
80 percent, based on the total weight of the polymer. Further preferably, the multi-block
elastomeric polymers have an ethylene content of from 60 to 90 percent, a diene content of
from 0.1 to 10 percent, and an a-olefin content of from 10 to 40 percent, based on the total
weight of the polymer. Preferred polymers are high molecular weight polymers, having a
weight average molecular weight (Mw) from 10,000 to about 2,500,000, preferably from

20,000 to 500,000, more preferably from 20,000 to 350,000, and a polydispersity less than
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its random equi val ent copol ynmer (or random equi val ent
TREF fraction). The term "blocky" refers to the
W@2108/0890a1 parti cul ar polynmer fraction or polyne€T/US2008/050720
conpri ses bl ocks of polynerized nononers or
conononers. There are two random equi val ents, one
corresponding to constant tenperature and one
3.5C61 §8daasll, MGs than S ONsidaViosney Qistdsag tlien1-of) 185ty A1 w 250.
These 25 formthe sides of a right triangle as shown
Morgprefegihieswh palMER Have dsgthdensconme fepst phiot ddsresnt. ¢ figne
co@én@ Fer' (ﬂg %)ﬁercLHtSéHd ahr& (ﬁéfﬂ{"{oﬁtegt fr&rﬁ 20 Mﬂer&:ﬁ%’ Px)
represents a preparative TREF fraction, where the

ATREF el ution tenperature, Tx, and the NWR et hyl ene
T8t r dbeetlengg-olefindntapalymetsran hafuneionalized bainepmeping at

leaﬂgh@fuﬁlﬁtﬁﬁlﬁl éi‘Gu}pﬁl itk g@l_\lé%f)zltﬁcﬁ@ yﬁﬁ%ﬁlplagpﬁncdoﬁalagr%s may
nmeasur e Segnent el ution

lnCtUé%ﬁ@rreaﬁmpé ethydenigsily upsagEatpbmonq-ad dipiapctiopgltaghexylic acids,
ethféﬂlba’ﬁt@tu% tRhief kn%ﬁ a8l mc@]&ﬁf ca%ngléwchﬂh% A/ I%gﬂtsytﬁaéof

e ene cop O yners ue cor esp onds to
and- e:sttrs\mr@ffo Spcie@ocmnmwupsm &¢ 0BOFR® antethylanad w@ﬂeénned

. 0 ure

i BIGAT SOP Y BECorBAHN Atitn AT o W LA b ARG E

congdngtiento fommpeingtrpolgner DX ¢thylaee, derfnmsipoa domgnonrea atbeptionally
et g)%gn%%?rggog/[e?%afcﬁrg g Em tlonaliﬁl rog}g:o?ltob&% d}%ﬁla/?e%llg%%eﬁcg:'scribed

for Eﬂnn}ﬂe of U.S heataksagosof 762)&9@ P227.936) atid 4 %1934& thadistlheaires of

PAB Since the 5 right tri | es e

thefs ilenlyant inpabATH Borgin bR g ean dleug il (A ERuRRY pygtu

funOfionah@o) is hamne eshytrigen (TA, PAB) and (Tx, Px) to the
randomline. In addition, the sinilarity of the right

angl nmeans of the s of her of
Ty ribe SR g I usBond a e bt s g Pnafnfefiivner can
var@I'B@SunctiBhal Erolip canltypicdlly beptéeldlin a copdlyildt-typelfiixionalizdd
-1/ TAB or LnPA NnPAB [ 155] It shoul d be_noted tha
intqrpRly ey dp alb@f}l?lgléf)}_ g8t B?tsltq WﬁﬁlﬁtlpBWe%ﬂFﬁmg’ rat &g 6‘5?8‘“ >

welgBt pedddn@aiabie pRIENBIE bt MAst oot we@hﬁpeedeuﬁ Irﬁ@fufn&aﬁlm Bup
at the point (TA PAB), because such a ymer d

Wllb?’@@éuw Rrprentd ﬁ§?@$§n6§é§}ﬁfﬁ1@0tl§}l?§{zﬁq ’é‘Eﬁlﬁ’%ﬂn?rﬁn grh:gnount less
than BEYud46 @6 Eﬁtrﬂeroenty ﬁltefe@éyi‘}t Ristha dboﬁm wé‘aﬁﬁ{pé@@it enelpane

presumably in runs that are nearly i ical to those
@ébu@%ﬁdhﬁyabphteﬁs\wghtp%gﬁent catal yst). In nost
cases, the "soft segnent” will not crystallize in the
ATRﬁEre(ogmlocpmﬁgr ative TREF). 15 [156] The follow ng
exanples are provided to illustrate the synthesis of

E[:Eéﬁ] a: 2\@8 | V?I peiyﬁliers safi f?félbe goﬁ(g\!{/ﬁg Igegatlteo%%l }!).g.{%g rXZJ . Flory, Trans.
FafudhySer,$1, SE831955y wiidhtiomhsorpdiaté] bl hefefcedsaipings ehivaty.
follow, the follow ng anal ytical techniques are

enpl oyed:
P 1 y 1 R
— =" InP
T, T, AH
(D
[150] In Equation 1, the mole fraction of crystallizable monomers, P, is related to

the melting temperature, 7,,, of the copolymer and the melting temperature of the pure

crystallizable homopolymer, T,.. The equation is similar to the relationship for the natural
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20 GPC Met hod for Sanples 1-4 and A-C [158] An
automated | i qui d-handling robot equi pped with a heated
woemwdgoset to 160C is used to add enough PCT/US2008/050720
1,2,4-trichl orobenzene stabilized with 300 ppm | onol
to each dried polyner sanple to give a final
concentration of 30 ng/nm.. A small glass stir rod is
loghti@med denhdle BaGHdnbEBBy R taTEnSiBNBT @S r (oI EAUBIATREF
160C for 2 hours on a heated, orbital 25 shaker
elutign tgmpefatue CBED show mr%ureérﬁ%révﬁfl?%th@awg@eyw bragghgd i on
coﬂoﬁfrﬂet’se&eq{ Wb &k &10nk, MO/ M using the automated
I 1"qui d- handl I ng robot and the heated needl e set to
160C. [1591 A Synyx Rapid GPC systemis used t
dbt1dr mi s i lweaﬁ»é P@Elavra@ Werfedﬁtoném af eﬂmé?neé%%f%% IQATREF
peaf efdtibR R p3rir® MHPDSE tnefine Zerbbe Ml vhlOW h()ﬁﬁ)gede&sgﬁﬁgnched
to punp helium -38 WO 2808/ 089031 PCT/ US2008/ 050
copglymyetis anagoue 9| ey seapasion. Stalsrly| prerpragve FREG Graptinns of nearly
I
e A R T S A e
smybmplesulaneigheaffets. t o 160C. A Pol yner Labs ELS 1000
Detector is used with the Evaporator set to 250C, the
ml ' Zgﬁ(cc%{ngttQFﬂ‘)wgP %dm(glgﬁaaio'ﬁ oPEk eﬁé %ngﬁﬁtt(?th%et

M at "a pressure of 60-80 psi (4 00 kPa)
comﬂzl.onairpeo%bllhwbat ona Athllese mewm‘tceéb Qrcfoll@oewdm et@glepe unit,

| e i .
AR 015 Sk OSRlSBcigons
ethplnad ynéts scauf segentiaiplsyeneter sramp esn dslcnlg)lymu isa\blpdheqpolymer.
Th(ldrgo alsmnanc(gs ovlge(rgl egg(l)rp 1onaiaqr8balbglt§('lls rsg thél’sl 1el<é a te

cop@Qfﬁﬂemre. Peaks are rranually i nt egrat ed and the
nol ecul ar wei ght information reported uncorrected

¥ aar BRI RED 3t O Sk bR A Bl B s o
speaifie dobetb@tion mfeeaihykhqne (segrmnesl whaatiy sallianah pelhagior in turn is governed
AF 20
oy AR oS e HEPER P Vi By e
copbpaien meIFi'mg aB@MRER Sryalﬁmzﬂil(ﬁlﬁahp@ﬂuﬂem oflth@indentive block copolymers

are ge{l%t% ot g%ﬁ%ﬁt%g%@a LF‘?)& Q/%goH_?rﬁ&ko e‘sran% rgé[%wﬁ ll?‘lél I*hgure Q and

such @B@@t[cﬁhtlyﬁ gsful AR §Eqfah @M BY ‘bcRPG Alenal REIOfrhdlign [s&tal@tlve to
of 0.2C/ mn. An infrared detector is used to peasur

its RO BIY YA SROLCE T EBHeB PPN IPHIREFTiRStieRn Ih‘éfq“??é‘bl‘”ky

ref @Ol &(t&@ﬁ%%%ﬁlﬁtﬂownér%am%ﬂ 88n@Sco &Jﬂﬁemedk%f olymerized
crystallizes while the tenp era ure i s decreased EI'

MORPTRFTY P ORIONFBPISy Ahgrg areyo f%léom COHYR PBe prrspRanding o

confsﬁ‘ﬁﬂ t%f)éathféedné Bes éor&b}%n&m%{@%%ﬁlgn&é BhdidoR Wl LRNed THR&
polymer. 20 [1 The eak tenperature and

forbress damer h gl botiiia Fheukd.arishydhsratordimlegniion of the
bloé}?ﬁh&ged in the CRYSTAF Software (Version 2001. b,
yner Char, Val encia, Spain). The CRYSTAF peak

findi ng routl ne identifies a peak tenperature as a
d34] mumIn Figure 9, the point (Tx, Px) represents a preparative TREF fraction, where

the ATREF elution temperature, Tx, and the NMR ethylene mole fraction, Px, are measured
values. The ethylene mole fraction of the whole polymer, P,g, is also measured by NMR.
The “hard segment” elution temperature and mole fraction, (T4, P»), can be estimated or else

set to that of ethylene homopolymer for ethylene copolymers. The 745 value corresponds to
-37-
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the dWdT curve and the area between the | argest

positive inflections on either side of the identified
WEe@Rk/08993t he derivative curve. To cal cul at e t heCITZRYS08¥50720

curve, the preferred 25 processing paraneters are with

a tenperature Iimt of 70C and w th snoot hi ng

paraneters above the tenperature limt of 0.1, and
the RELOWed PRASE @g@]ﬁﬁéﬁ re@ulkl:iléﬂttA"IQiEF(bh;’non enit@B ®aded on the

Met hod (Exclu les 1-4 and A-C) [162]
meﬁufeﬂé’AenFrpall thes%la%ﬁmeﬁ@T&ﬁFoerlwrP@tt?rppeﬁégrm 3 thgcarresponding
rang@rﬁ E@eﬂ@&oﬁ%ﬁ@@o@P}ﬁan@Q@e cal@-lgtggl) P&quﬁ% LPRE "310‘64( H?_lex 18

cool ing accessory and an autosa
defm@d koopethe yatip ggthe 3Gaghide (Fwi&b‘tla&k mid th¢ T Bar) mgleTﬁélce the
Lo i
e S e A el
Pag) emp@ical i peeth¢ BB lige. 110 additiof, thratiwilirgy of Ge ripkiririangB9 nns
theéﬂ%sgf%%gé %hs %(tﬁé?%? t% | ?é&éél%ﬂ}% a;tes C tbeu e@ingﬂcﬂdl of tlhe areas.
I aneter accur a e placed 1n a light

al um num pan (ca 50 ng), and then crinped shut. The

the%;rall/@ehwxgr thén&aﬁﬁhl%(ol s investigated with

t he qI/Eow; | tenper atLHpe_pﬁpf |l e. The sanple is

rapidly heat ed’ t% 180C and held isothermal for 3

mnutes in order to renobve any previous thernal

W13 ory It s'ﬁh&ldfbalflptleé thastht next peefedtditbck distrbudOGraild correspond to

n cooj i n 3 m nut.e
a v pRly et B % & el Rl et oS b G A herine HESE bofgrer
woﬁlatpﬁas%ﬂ/_g Ehe@%fglelna %ﬁﬁfégts d(i:ﬁﬁﬂflfd)n heat i I“hbgd @dgﬁﬂéﬁﬁ’ Pt eontam all the
recor de e meltin i S neas
avajlpple Pr‘éf?(‘?erFH%f "Pgbllr‘yelgtm?sl t]&%a’FeaDF%ﬂ%W‘@t cal tgjthase Pr@é‘ﬁé’g Py fllﬁ’ soft
seghRft data@B! IIPAGE chRE el Q¥ sdBTME NI 3Gy AIEzeliR e IR KH (or
meltin The heat of fusion is neasured as the area
PreBﬁé‘é“reﬁ?%)rreltl ng curve between -30C and the end of
melting 10 using a linear baseline. GPC Met hod
(863! udiTng felRwRhL&athprts aRrdvidell td Afdlatclihe s@hesis of the

per neatj on chronmat ographi ¢c. system consi sts of either a
1“"?’61"9 REY 16“‘"4%\‘:9&?@&t”8?‘ipé]é’nﬁf§d QertPE C?@WQ?PHS&MWW@ some existing
poll-@BQr atori es Mdel PL-220 instrument. The colum and

carousel conpartnents are operated at 140 C. Three

Pol yner Laboratories 10 15 mcron M xed-B colums are

usehestingMethodsent is 1,2 4 trichl orobenzene. The

$eaM| es AR exﬁﬁﬁ@@tﬁﬁ%mw NGk ﬁﬁdlytﬂ:ﬁl t@(fth}ués &€ 8fPloyed:
of polymer in 50 mlliliters of solvent contal ning

mof but ted_ hydroxytol uene (BHT). Sanples are
GP@ gﬁowwgﬁﬁéﬁﬂﬁﬁeghtly for 2 hours at 160C.

Thss] i nj et Au@ﬁna\f@d uqrﬁm ht@End I%bdtQQmB])&irvOﬂtH 4 Rhakdabéeild Leto
ow rate is m /mnute. 20 [165] Calibration of

16Q ﬁés @P@t%%ﬂd@ﬁwgéé# 1 glCB@rquW% stiNpitiFFd 2vith390 gy Lonol to each
dnémdo%wr UmplWR) G a Hha3 todcBatdiBR oPR) MeiM! eNemat gagfsfudl%d is

nol ecul ar” wei ghts ranging from580 to 8,400,0

pla@ﬂdrlatﬁ gadh thbe B tsoeiopleh pre hagied 9rl68°Grfor B haers pe adeated orbltal
shag&qégﬁngoa(t 25€ Hﬁ{ afﬂe%n&%&%@ﬁolymer solution is then diluted to 1 mg/ml

using the automated liquid-handling robot and the heated needle set to 160°C.

[159] A Symyx Rapid GPC system is used to determine the molecular weight data

for each sample. A Gilson 350 pump set at 2.0 ml/min flow rate is used to pump helivm-
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i ndi vi dual nol ecul ar wei ghts. The standards are
purchased from Pol yner Laboratories (Shropshire, UK).
wab@spslogst yr ene standards are prepared at 0. ORSI/GS20$050720

in 50 mlliliters of 25 solvent for nol ecul ar weights
equal to or greater than 1,000,000, and 0.05 granms in
50 milliliters of solvent for nolecular weights | ess

pur%&ﬁﬂlllic@@@ob@%ne i RalwWigt 3009PR 15hAAGAE Gfobil@pase through three
i ssolved at 80C with %entl e agitation for 30 m nutes.

Pleghld) mpigromsigr §tahMared 8 R0moyx éemipedurprirplaced iy segpippnd heated to

16PEA P UG GHERES MGHOTHANES s fRl G5H iR EVABA AL s |ITBRFENhe
to mnimze degradation. The polystyrene standard

Neldiakr saood 62i1Capndysr ghtogerali@y mimseeiotlet> kM app Pireturp/fdReS0 psi
(40?-%06913@%". Fhe @@W[@J SRk g&\;&%&gd Iogl'6b%rf2€er%99’ss%{ﬂle°iﬂjeééé into a

escri pe I n I ans  an
25(]Z]d|19(m usingtthe, li@,id—mﬂlilqgl@ﬁ@)a)ld a Mm‘t@@ptﬂy] 8¢ranl analysis of the

43 [ T ., - 0 .
pol g R 1 55 ey {ifon i ORFRHL ctions s usgg. The sample
datarlceleskeglrandenayved oghg bymagx Brshar eftpercf deakwdreusamuglly
. Vi scpt Tri,.SEC sof r.e Version 3.0. Conpression .Set
i RS e B R B s P Ty Reos R A SR Bt AR rttgone
staidbl calib@tisadglee is 5 prepared by stacking 25.4 nm
di aneter round discs of 3.2 mMmm 2.0 nmm and 0.25 mm

t hi gknes ' al thickness of 12.7 mmis
reda tﬁ%%rﬁf#g&%’*‘é@yeg@%‘i cut from1l2.7 cmx 12.7 cm
¢60pr es Bramchimgldibatbupbacpuedeternlictd dby whyistallaatiot anplyss S
under t [ . ow.n iti : . zero pressure for 3
fragt o By A B B GRS T A B S Bis & heder B R g om
Polf@biIChwe ¥ aldyicia (Ipainl MYe bangileherd Missople 551, M tulichtdbisknzene at 160°C
wat er

runnin t 86 MPa,_ 10 Densjty [168] Sanples for
O GRETY RS ar a0 St dpEs Do o]t oL BSPRE D
randOREm 95 NPAPURLNBIMifg AiofMBEPe /it AinAnfRRE fRddfor & usS@iFRh&sure
pressing using ASTM D792, Method B. Fl exural / Secant

the pplymen LU SN GPRGRINSaY| TR QIEYT VSl OneFEr B hip eSS
the %iyﬁﬁgcﬁsgthlﬂgqs%]—lwlt@ té-t%]gé%atull:eli@fé&éa&ed.a Afe ZnalkRalRREGANE of the
secant noduli are neasured according to ASTM D-790.
cungtlgfivg ot o eplieeis the shorhehain hrenghine dsirhufien efchaustimes.
5026-01 or equival ent technique. Optical properties

1619] Fithew RfSTAFpeaMetpeakNE SR A CarC QIERITRA Dl A gt si
Esi (r]:g ah ressF4p Carver Mbdel #4(595-4PR101(‘§1R)lgaa?lkl'heiySls

. ot p ! .
moggp lr@tusle%méh?ﬁ%@@@/&ﬁ eolieais (Bersipn 809 1a. IPabimsetiny| \eaencia,
SRR G2 ASpUEn gl ARy Sl Sk RS s
thefd¥¥/dB cwivpandTthe arei batwien thhlargestaobitive infledtivas pir either sifle ¢f the
NI cal d 1. ' e
kR R SRR Fhp i sHE e Bl YT o he pofenea
prop@ssisg paamets ard weitsa teerpbehvae/lioit of 70°C and with smoothing parameters

above the temperature limit of 0.1, and below the temperature limit of 0.3.

DSC Standard Method (Excluding Samples 1-4 and A-C)
[162] Differential Scanning Calorimetry results are determined using a TAI model
Q1000 DSC equipped with an RCS cooling accessory and an autosampler. A nitrogen purge
gas flow of 50 ml/min is used. The sample is pressed into a thin film and melted in the press

at about 175°C and then air-cooled to room temperature (25°C). 3-10 mg of material is then
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recovery, and stress relaxation. [171] Carity is
nmeasur ed usi ng BYK Gardner Haze-gard as specified in
WOAIDROB03RLS5 1746. [172] 45 gloss i s neasured uBCHHSBYH050720
Gardner d ossneter Mcrogloss 45 as specified in ASTM
D- 2457 [173] Internal haze is neasured using BYK
Gardner Haze-gard based on ASTM D 1003 Procedure A
cutMi8 8 63hm Qlameted dBRRLE Bl Qveidh8d fpldcBa S A€ Buhuh SRV E 50
surface scratches. -41 W) 2008/ 089031
mgper Usponspastrzdhe fisendipiarorof dgsrpples inverdgrsid with the
follWﬁfgqgrﬁ ra?ture%ﬁqfﬂg— e s[aﬁigﬁ]ls 1§bird%)sl§ia§8 (R doe @%ﬁ?ﬂél@fsoﬂhgrmal for
uni axi al tension i s neasured using ASTM D
3 npweson exsist fogenprecinppreyiousHha Sistpre Eltersemehe@thmﬁl edpleglio -
40 U‘lflftlf)@mﬂ}co%ﬁlg ré?er%{lﬁheld% —483&&3-5?19&13461"11%%5& Q'isf}hél?(‘l ted to
el ongati on at break are reporte rom an ave age o
15G8enilAEsun BeafidgBie. THOYoemg aB80 8veyishnereaires jag recorded.
determined fromcyclic loading to 100% and 300%
i ns [ gt
ot P o Tl € OBl uAPATILITRG e
with rdspeed eedhatinea6asekingidnawn fepweed WGIae@ thetend ¢0nel@yg | The heat of
fus%ﬁ@s?%%%ﬁ%&?aﬁg Iﬁﬁﬁg eorﬁ{gq’neqt?r% c%b% R%E)%Hg%()eé Iy(ft!hgg?{?& melting
usisgaanihear baseladel owed to equilibrate for 45 m nutes at the
test tenperature before testi ng In the 10 21 C, 300%

str ' ctive stress at

150})gtl\sriéafltlﬁlr)l(l'l X?r‘n% ¥|&|S'l§stfﬂ§ | ng cycle is

Heedr dedhe Eelrmematipe duvmatygrﬁlrinc aststeneoqmssts né‘ntlsr aP@ymer
Lab%?alltgrlijelr%% ed%%/\%];: g@ (11}%{16% ab urgtllpﬁg SM?)gel ?’%QQg é%seru rr11tte tf%e

coldifne agpbrac@int] comgmrommtsyare epemlzeéd zneldo - CW T%d?&ﬂmaﬂ;aberaiﬁfries 10-
ain

. es 0 Ef 15 ] ken for
mlc&%ﬁ’%’“gIBo%Pd‘i“%g % ‘élseg T?e 9 8t 1§t1|7-a4| tﬁ‘h@ﬂré) Yt e g aYnples are
prepﬁédﬂitﬁ&oh@ntrift&)nbﬁsm draigs &gpiolyngr Id‘ﬁ) mhslilitera bﬂﬁd\teﬂgcontalmng

Stres rel axation rreasure
20%%%@1%11 i i iusne L 'SholkS g gy Sigting ity for 2
hodr§&t160WCT Mble R dte AR BlunR kddap 80D Mckdlita@nainué fiow ieotsalo
chanber. The gauge geonetry was 76 mmx 25 nmx 0.4

ml/giqutef ¢ er equi librating at 37C for 45 min in the
envi ronnental 20 chanber, the sanple was stretched to

5064 st r aianbAtioB3te PO cdlumSlse@s Perfied @GR Oag @S malecular
function of time for 12 hours. The percent stress

weigh| distebytion pglyptareny stan3ps ovitheaolecylas L\Megpgdanggﬁ fﬁ(ﬁn ph{Eto
8,40@000U hidang&i ST obl@AiPXAk e withlat teadi hdleeGHOBF separation between

individual molecular weights. The standards are purchased from Polymer Laboratories
(Shropshire, UK). The polystyrene standards are prepared at 0.025 grams in 50 milliliters of
solvent for molecular weights equal to or greater than 1,000,000, and 0.05 grams in 50
milliliters of solvent for molecular weights less than 1,000,000. The polystyrene standards
are dissolved at 80°C with gentle agitation for 30 minutes. The narrow standards mixtures
are run first and in order of decreasing highest molecular weight component to minimize
degradation. The polystyrene standard peak molecular weights are converted to polyethylene
molecular weights using the following equation (as described in Williams and Ward, J.

Polym. Sci., Polym. Let., 6, 621 (1968)): Myolyethylene = 0.431(Mpolystyrene)-
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Lo [178] where Lo is the |load at 50% strain at O tine

and L12 is the load at 50 percent 25 strain after 12
wWhowse890B1L79] Tensil e notched tear experi ment sPEF/ES2008/050720

carried out on sanples having a density of 0.88 g/cc

or less using an InstronTMinstrunment. The geonetry

consi sts of a gauge section -42 WO 2008/089031

Pfee) US2 %&e@l@@z@ Squifent Ro ¥R el PhIKulkidhs Hﬂ@ﬁé&fbﬂi}ne@ wding

mm notch cut into the sanple at %alf t he specimen
Visceiplg THSEG pftvesagr¥Esions-Gst r et ched at 508 nmnin- i at 21

Cuntil it breaks. The tear energy is calculated as

t hecampressitiiSdt t he stress-el ongation curve up to
strain at maxi mrum | oad. An average of at | east

P medompresipr it Bersusd 3grrdinego A ST PrigP- Wé%??ﬁ}ﬂleclél

pre@}@d l)/ysét§ck(no %Qﬂrﬁﬁ%a@ﬁbtéf%mﬁrd%%@ 2 fu, Q@r}ﬁilﬂcén%fb Bhm
|arreter X 3.3 mmth nprressmn mol de

thigkpess gntilfagplgbidickpesy g0E. %mal ] @am Ko figesrige pit ér§§1u1r2e7 oy 12.7
t
cm i%o %(ﬁﬁn&@%ﬁrﬁkﬁ.\gs ﬁlllofd_e?ﬂ g@ﬁgﬂ?ﬂores—gtﬁﬁde{( r iR %F&%ﬂg C(Sh%lﬁg)

aval rrom Per Int
zerp prepsurcafopd amleatvih%?C TolBwerhby 86 MR foi fpm(IFHt NOGIS’1 Poltp@yed by
the sanple disc
COO%‘% ﬁ)S'Idﬁlﬁ} 3’@ Lﬂﬁéﬂt&eﬂﬁ \gat(t%?agg? §/f Praal sed at 5 Cmn
from25 C. The probe penetration distance i s neasured
as Beifsithcti on of tenperature. The experinent ends

th
L
Memwmnmr@mammne s lomr pipdadiely pressing uskgASEMn@lPQI, Meghod B.
hot press at 180C at 10 MPa pressure for 5 mnutes and

.theﬂe%%taﬂéec Qﬁhﬁﬂulué/%t%ég%ﬂd’oﬁﬁﬁlsat 90C / mn. Testing

is con ucte using a controlled strain rheoneter
(1211 nstSampies ts)comguesyipedoipd isiuab T dht 928e Wewxural and 2

k 1 I i's
perf:ént geléﬁrg?nodgfl alte%esdglggd %C%gltd n‘réQ% IAE%’ g/éii)gr?g §§ra§@f§)dﬁ1ﬂn§l %The
memmplaecqmng toatk@jﬁ‘d MOdenlvr eqdsalbetesb@quef | Xt ur es
separated by 10mm (grip separation AL) and 20
sub ccessive tenperature steps from-100C
9@@%??‘3@%%# step). At each tenperature the torsion
ritﬂ:!l]ll us Rdmsijof O #ears lﬂneldleatanacronamqsuloa molded quegl@yotqfresi (Carver
r n I itu n j t ween
mofins 180 Th ],y oS int BES-IRL e PP U Ap RS B
heaitesl ag U9 ICateSHtpsiaBED ka&forBhﬁnrmHS\WchyeMB MParfad iain, ind thén 2.6
initial static force of
Mt gBiEin Ak a8 isilitbscplefas B et finfe colit a5t appagor 1
min. "MTHeR@mPREPOEmvldeNfi lidekBkd PPN 0BasQealhS, tefSle Behavior,
consequence, the grip separation AL increases with
TeCRYrEY: R @F%l“teﬁ’l"%tlonpartl cul arly above the nelting or
sof teni ng point of the
[171] Clarity is measured using BYK Gardner Haze-gard as specified in ASTM D

1746.

[172] 45° gloss is measured using BYK Gardner Glossmeter Microgloss 45° as
specified in ASTM D-2457

[173] Internal haze is measured using BYK Gardner Haze-gard based on ASTM D
1003 Procedure A. Mineral oil is applied to the film surface to remove surface scratches.
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pol ymer sanple. The test stops at the maxi num
tenperature or when the gap between the fixtures
WO 2@8l8®365 nm -43 WO 2008/ 089031 PCT/ US2008/PEDVE108/050720
Melt Index [184] Melt index, or 12, is measured in
accordance with ASTM D 1238, Condition 190C 2.16 kg.
Melt index, or 110 is also neasured in accordance with
ASTM@.a&h?c%BProp@ﬁik@l triefile I Xeérblls, id Tea"TREF [ 185]
Anal ytical tenperature rising elution fractionation
(AYHREF) S&iﬁ@sl-s&(ﬁin%ehﬁvwrﬁﬂﬁﬁib!ﬁhl&é’nsmﬁﬁﬁléasﬁ@dﬁlgng lZ\STlWED hods
descrlbed in U S Patent 98,081 and W d
migegfpRsile gpegimeng aaienlesate Stﬁ“ée Wﬁ% ap Insyrorat. 509)3% %‘P’m 3ﬁ %% (‘0 n
Tefle 5&%@@1}&'{1&' GIOB%a%bﬁ hth&i&dk%@reb&ted%rﬁ/ af {lgo8r fGcimens.
Et h y ene Cbpo ymers, J. Polym Sci., 20 441- 455
whi ch 10 i ncor porat ed erence her
T et 00 Gpdpe Hinerego maBirbing Mo coe Rl 284 0 and

3009 SEPhMBMZIABTIM ml’ybg hRGERARE SpRNaend i@WR Unst@n™ instrument. The
crystallize in a colum containi n% an inert sup
&

rt
Saff(l%lft igilopdedandamninadedsas 467 %a)ing fefnd §yelee furdi g CYHis experiients at

30098 FRESRE tafeecoh@uc%’éaqsﬁig aﬁ‘ eMme&amaﬁbaf In Qe %@fo@kgbenmﬁt the
colum is equi an infrared detector.

sanghg 16 #HO WRgk ta seuL 'mavéoru Ass pifates Ydhotes tapperipure |b9ﬁ0rerfgstma eIn the
21 & Y5pbals rhlﬁ%gcﬂ%@ﬁg enﬁ%e%&acft&é’%ﬂe{s{:g 15 %Han%qféhé?msy

5 I NCr easli erature o . utin vent
unleadingr,dybbnmetvrd@h é)erqentdmozerytfor a_rllze@@%ranerms aratceéculmd from the

flrsg'urggdrﬂgz}yﬁl% %gaglmg s%ﬁlay&héh ht%%@jd g nﬁle? aﬂ'ﬁgg‘a}c’sg 3[1@ Tl%e LPercent

prepar I Nng approxi mat e
ranMxymewﬁmﬁh$oroethane d2/orthod|chlorobenzene to 0.4 ¢

sanmple in a 10 nm NWVR tube. The 20 sanples are

di ssol ved an%sggfngenlzed by heating the tube and its

CONYERHSyelO= x]e data are collected using a JEOL

Ecl i pseTM 400MHz spectroneter or a Varian Unity PlusTM

400MHz spectroneter, corresponding to a 13C resonance

f uency of 1 are red. us

A58 T st ol i en e P B Sl s tona
retlfrﬁspt@ttlhetba@f!hndﬂhﬁirg thd 0 ueddigeg Bl Ni mum si gnal -t o- noi se

for quantitative analysis, nmultiple data files are

d 25 together. The spectral wdth is » 000 .
TR o Reheiron s BRS R S gt 2 O a2 fours using
an Bl@ﬂi’fgﬁ@ $r3|§ﬁ{1ﬁe1ar¢q1hlylzeadm&t an]e'ﬁelr@nhdﬂtaaclﬂa@lbﬁién "ﬂfecgadgekg’déﬂlﬂetry was
0 e _conon n or I_S eterm ne
25 RS g &Stf:r:fﬂluﬁé g%i a%g%a(g &P mig 1t e enenpeRal
chaMl)@f mtlm EReR % retdaN $o 509%-2Bhin &GB3 %]rﬂm(l 1@@85); waH\’EHCGIIaed &a

|ncorporated by reference herein in its entirety.
funpfgpwféllmepfpra@ IPO(‘)‘ﬁ"atThé ﬁeIBeS‘pt Firgsgrelaxation after 12 hours was calculated

using the formula:

L, —L
% Stress Relaxation = ———2x100
0

[178] where L is the load at 50% strain at O time and L, is the load at 50 percent

strain after 12 hours.

[179] Tensile notched tear experiments are carried out on samples having a density

of 0.88 g/cc or less using an Instron™ instrument. The geometry consists of a gauge section
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30 [187] Large-scale TREF fractionation is carried by
di ssolving 15-20 g of polynmer in 2 liters of

wa 208484081 chl or obenzene (TCB)by stirring for A4P¢DURR08050720
160C. The polyner -44 WO 2008/ 089031 PCT/ US2008/ 050720
solution is forced by 15 psig (100 kPa) nitrogen onto
a 3inch by 4 foot (7.6 cmx 12 cm steel colum

of TAGKSd Ihinhk @4 BR @#0h £ ¥ ¥ nB’tbe cafmts Qre%QmmeahhaﬁiﬁtﬁQsﬁ&%len
leng&l %ﬁhel‘l cal, technical quality glass beads (available

PERky i Stlrfﬁ%hfgtaﬁ(@gnmmensef% % uppl it pieakinige gar anrrey is
calc?tﬁﬁ&i]'c)s R HeSERENhE §t§es§¥:l%§%avt109 c&}ggup Qi m@uﬁﬁﬁlt 164d. An
cut wire shot (available TromPellets, 5
averagd @6 atrlgaat 3 Merinens NprapRrtbnawanda, NY, 14120) The
colum is inmrersed in a thermally controlled oil
jackgta, set initially to 160 C. The colum is first

cooled ballistically to 125 C, then slow cooled to 20
E180 0. Ghexap dechanisigt Analyids (Renairafion Tesprerateralis cmdaeid on
30J19%1anﬁe%er X@tjﬁﬁﬁﬁféﬁ @B @ggyﬁ m@ﬁe@h{sw fbn%d éthE)Jtea d lg Pa
tenperature is i'ncreas . C per mnute. n[ %I

moiyyer pseiswra el ym@0©e and theyorit qlt@n@hedf Tl wamiment wyed isieTMA 7,
u .
bosf SARAAE KR PR P e K3 PRBPEMA TR R i o osto-
041(60)r$ca@plllddao do sunﬁaoeavf, the shmple diso mthé Nrigrea. Tl amjperature is raised at
r at,of, til .abaout m of .th
GO E RS Gl ot MR 8P Do s FREOTE

ten@leiamme dTHe@xpdraimaht ends ihieg tie poebk dnepeackdtiteiy] mxci@s®she sample.

met hanol, filtering, and rinsing (approx. 300-500 m

hanol including the final rinse). The
f|| |on step is performed on a 3 position vacuum
A6l St e Dymhmtcavleahgnisd] atnialysis BMAJ iSménsaned bn compresswn molded

R R R T e

in the ﬁ@isl 20 96"(?8/!‘ 1®ind TeRithg Gv@hticgitusing af ARESUWoAtrelled Rirsih riggdnicter
and an anal yti cal  bal ance before further
(TA E’étt“i“ﬂﬁ“ %6&‘{1@? gl d% éﬁﬂe‘ﬂ‘i élx{ué‘?sﬁPr BFEOATGAE ", i f
used, refers to a tlne of approximtely 16-18 hours,
Z!B2ﬂ he tset.5mim pogud i€ preededhbd it in 4 Bfref 81nteﬁs1ans 32 x 12 mm. The
nperature of 20-25 C, and the term "m xed al kane

Saff#pé? Bclampgd & boppds Betapin/IesIcRuACHPY { P (&P @@af@tlon AL) and
sub?écteafe@gdcgesnygfe%@lramsﬁe@\f@rﬂ abb to @0@'«@ 5t>d%§e1tsﬁe@9| €At each

desi gnation |sopar E(r), from Exxonhb em cal
tempgKeER e (qryion meddyert is MepwIrglan argular éré‘ﬁl‘f?@@h‘éf Qapdds, the
stra‘?ﬂ)a%ﬁplﬂg&e &H@fn%mlh&i BedtGechlol 1%5&&&5@%&4%&%&8 %ﬁstu}eotﬂat the torque
thereof, theé structural representation shall control.
is strﬁlélegymdh@é the nedfasygpinenteqradinsgo thel lagargegimd. t he 25
preparation of all screening experinents were carried
PH437i N %ﬁh&af‘ét&tfc‘%@ﬁ@ of10PR Mt%n&ﬁ({_l 349 terfdlof fRRK) to prevent
tec ni ques. sol vents used were HPLC grade and were
slagkrip dig SB@PJ@rv@etl ﬂ@rmal gsiansiof 9GOTs. M\?mcgon@nmnge ttlee srpdiepdratipn
AL 'Irr?c% X%s%{tﬁﬁﬁé%ﬁl era%ré %{16 ?89@; é’tjo@«lz ng]n%lijtmg%? g(l)f{e'&ﬁl% gomo Bﬁ the

unoxane aval omercl a from

polgz‘memmmel ahe tes{ k<Pt Jat the mapm&maﬂembemmr@cﬁr vaeh aleygmp bétBeds) the

S CO ged as foll ows.
f1xtures reac es

- 43 -



10

15

20

25

30

30 a) Preparation of (1-nmeth.1~_ 1)~

(2-h_day- 3, 5-di (t-butyl)phenyl)nethylinmne -45 WO
wWQee8/N®IN31 PCT/ US2008/ 050720 [ 192] PCT/US2008/050720

3,5-Di-t-butyl salicylal dehyde (3.00 g) is added to 10

mL of isopropylam ne. The solution rapidly turns

bright yellow. After stirring at anbient tenperature

forpRichiadexS, Vvol atiles are renoved under vacuum to

yield a bright yellow, crystalline solldq( er cent
)H%‘I]d) hgelbl)ndeprr @blap&fniegﬁqregfm accordance with ASTM D 1238, Condition

1901(:/% RS 0&iQndx: 6r1 lﬁ yikd Bl@a%ﬂﬁéh%{‘fc)c&%af(c%%éh AS‘@&{'E 1238

[ )i mm no) met hyl ) (2-oxoyl) zirconi um di benzyl [ 193]
Couth WOrOno bg.
(1- et hyl et hyl ) (2- hydr oxy-3, 5-di (t-butyl) phenyl )i m ne
(60RTREF 2-2 mml) in 5 nL toluene is slowy added to
a solutron of Zr(CH2Ph)4 (500 ng, 1.1 nmol) in 50 nL
i8lene. Anﬁb@cale@weraitwg rigiag klugieh frasiogaiont(AOREF sanslykis tsed

condggte(i3 g%:cglld{}lg tOS ﬁle Cfﬂ%olg]i d&s %‘Bec{ S?%?%&%gggra %‘?%%éﬁ %gd Wilde, L.;

sure esire
Ryleeﬁm shwbcloc/knDsE)l Pait, LR VAdrmilitagop vlpandtin obiswibutions in

Polg?t;zﬁer}é and gi%zy)ene %opoqynqé'lr(s: tJegol)a}r%. §CC1).|, E&, %1—4?% (185?)?%[11% iar%n
incrporfaidd M8 rdtyre toedetrtireinytheiednkivdty. ("Bie(l')éﬁllbbm@orﬁo (13 (nﬁa-lﬂmdﬂ w)p

. henyl)imne, [195] 2-Methylcycl ohex mne 844
iy PSS U UGS 1 FEOHERGH L £9MR Ry R g e
sup@brt {stdinlbylseal shedbd sy Here fukbheQRe @mpératuﬁyto@mﬂ Qt alc®oling rate of
added. The reaction mxture is 15 stirred for three
0.1 dmis LrGolRers eéred Mt an seiarqdgleteqtor. g ATREE chromatogram
curf @8 Whenl BBerEd dyot\,’l’ut%@ th€leryRAIBEd Aoty sdrSpl€ Abmakd @ty by slowly

filtration and washed with cold nmethanol (2 x 15 %
incegAting e FPRGFIEe Of el el tinserlicat s e eene rikem v & pOjGat arae
of L¥chhing of a yellow solid. 1H NVR is consistent wth

the desired product as a m xture of isoners. b)
s.Pre aratlon of bis-(1-(2-nmethlcycl ohex.

G Amalgsipy| - 3, 5-di (t-butyl)phen 20 inm no)zirconi um

196]. A sol uti . . .
((Eié%jgzx‘él?%ﬁ?re & 86% g‘&?ﬁﬂ‘rlj"g{’]%%dﬂgfpwgwate},y 82 of; S(QO/ 50 mixture of
tetr@&ﬂ&bét%ﬁ@bﬁthd&dﬁ%réﬂen@@me% 023 ngﬁImiJA 3 10 MnP2QOIRsbe. The

toluene is slowy added to a sol ution of Zr(CH2Ph))4
sangples page ¢ssolved gndhmmogenizedgydiepting:thy ybhand itsicanterss (n t50rg The

datf &k Kol@ldaQWng QlIEOT @R ™ Wﬁﬁﬁeétﬁfm&er%@ WK/afthn BRify PlusT™
The solution’is dllutederther W th O nmL toluene to

A0 N esnecipENee) AricerPNHAg Ny & reRtEn frﬁqnen@hofdpoé MidzgBhe data
are Mfci(llnq:? fdin L u%ﬁéﬁ?fftss ];e(_r)]@atg‘ffg WiiBa BEecBRA BMLeq{alge(t}lién-&éay. To
achieye makinw(pegnak fornegse dphmaytitytbisrantlpsi, nertepl¢ datafileeare added

) e td .
o A H R T DL SR RS 0P b iR, e
sanAflesaueNolabized dtig0 YC iri—UO ramcbroddi HaB{ B6PS ) Be, comonomer incorporation
is dé%égtﬁlégcggslél%l Ik%)((igllc‘ﬁtnag 81%8 gRanQiaﬁJ J % ﬁ\)/?é ﬁe acromol. Chem.

Phys., C29, 201-317 (1989), which is incorporated by reference herein in its entirety.

Polymer Fractionation by TREF
[187] Large-scale TREEF fractionation is carried by dissolving 15-20 g of polymer in
2 liters of 1,2,4-trichlorobenzene (TCB)by stirring for 4 hours at 160°C. The polymer
- 44 -
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WO 2008/ 089031 PCT/ US2008/ 050720 [198] Cocatal yst 2
M xed Cl14-18 al kyl di met hyl anmoni um salt of
whe@gnsd03( pent af | uor ophenyl ) - al umane) - 2- undecyPCTUSALD50720
i de, prepared according to U S. Patent No. 6,395,671,
Ex. 16. [199] Shuttling Agents The shuttling agents
enpl oyed i nclude diethylzinc (DEZ, 5 SAl),
sol6tidniis fdeM by 25 Péig (155)62<)pa) ﬁtr&%& nRawH 3 glbmsy £ R817.6 cm x 12 cm) steel

triethylalum num ( trloct ['al um num ( SA5)
colgipp E%qkwl yah p oGP é‘S)QG)HX of 3%9 yesht iﬂQPﬁ Privey) gf(hsn%?éttwpwl-
quakﬁw Qs)s%bzicg)&ﬁﬂﬁgblé%kottérs Rlabti&. i oUsBx 20, Brownwood, TX,
bis(di (trimethylsilyl)amde) (SA8), n-octylal um num
7684 | gndrstaglere st@eln@f)ifo XP.deyn) dgagyer cut wire shot (available from Pellets,
b N §S
Inc, 6%181&1)1/3 ix I?rijﬁ%%ﬁl‘hn(%r{ M%%L%au%znt v @aﬁhgéglu?]g Alljr_rsmersed ina
thennaikytcyntaﬂlqdpﬁ iaekgi ( 2jtallgio 605Gt Vihp helnokiivleyt (oslad 2yljistreally
c t hyl
to 1%Sh8 t %/{IlLJ ?n!)\?] glr)n(ﬂgl é)?itof e alf' i(/)/lgfé? :éeaplﬂth ¥la (2%1 ?cgr oim%uig ’Fresh TCB
is 1mduiytl:®1l at abauti 6 ohil/ (i W(nﬂer thermﬂwtasnd: gsllﬁcaemsdﬂe@t 0(18A1G per minute.
et hyl al um num

ﬁiS%g 2,3, %de%?[glg) 680(; ﬁl%&ﬁé’l‘%lo? NERL ARG 91%})argt%lﬁQEF column

-octyl al'um num

are bpbf(cr&d’jn 6 1@ staltiidne heaged| fraalzacqu:lb@he pitha pelymiedis ofc8AEAfYd in each
bi d t l.oxi de( SA18) . .

fracraltop| uﬁ%g a rol%%]% %gar{)]&ra;g Srélny ‘ét#é)&? éO(%’ mi ég&%%)olor)ﬁer ds%fuﬁon re)rrlams.

Theectdmyénmmd s@ltitidmd tamqlld@&d to]s'ﬁan(l SAGBieht Hexaepddise dkedss methanol,

S T (R o LN PO oG s B oo e

f11tﬁ€ibld$t6ﬁ i€ @eﬂﬂ@rmag ofla blp@&lui(;mmulgh Bmsltedﬂfitreﬂ?é ﬁhtloél using 5.0 um
p rization reactor (PPR) availahle from
POlT‘éE%H’@F%’ yesge cqaied fﬂ%ﬂapﬁb@?’gﬂ% E’EFB%IP%HP? %%
Z5Re P 780 gl"HeQﬂtH\t@l frﬁﬂbl%rﬂr§dﬁ\’91 ovBrnZhBindMcufn O38,a94079C and
6, 362, 309, 306, 658, and 316, 663. Ethyl ene
weighgsbm Apeangl za%a# Bﬁ%ncabéfowﬁahréﬁeéan&t 130C and 200 psi
(1.4 MPa) with ethylene on demand using 1.2
equc;ytaii@@t s of cocatalyst 1 based on total catalyst
used : qui val ents when MMAO i s present). A series
é#s%m yﬂ%lﬁtezla& eytBighr oif BAditerea 3 thean Bpra¥ipafely 16-18 hours,
the @Jrﬁl‘g@wn?te%@fﬂu% ﬁe%:) &o aqglﬂﬁé}htﬂfenﬂ 26 %5 @ ddn\ﬁ'tlgeut@llm ‘mixed
reactor cells in a 8 array that are fitted 25 wth
alkanept wioneiogiretngrasly Otbtab@d niikerevd kb plgphaad lurdeocarboasailable
r
uncfe?%%ﬁstrggee cﬁ;eg gh%t;oglllgog;g Wﬁfj‘g roPllglﬁialll cp%{}}cgﬂ’%’?%gp%w & R ent
the |namie of zdcmﬂlposnd haréin goespadotlné@rm tEFItte snuﬂonubmp@aemt&mnni thereof, the

stru%%lur re I grgtatgoneshglé comgr fj "Hler ectfles}/s qf all meE com Figceum théamd
COﬂ IC var ves. é&en

prepzﬁhmim otall lsc;teeaﬂ@&dpérﬁnamberé eﬁ’ﬁédeﬁut(ﬁeJl Hryblytr@yﬁ hﬂi’rg;@lﬂleﬁd’uiing
he reservoi | vent al kan he or.d
oy RO s "R BB S Hed e PHGC SBC B ~qr e SHOK efse

et hyl ene, 1-octene conononer (1 m ), cocatalyst 1 or
¢at al WIMAID Mo modified m¢th§1hhlhtokarrega @@@hﬁtylahmdnum modified

st _or st t re of
e SRRt vy o a4 Ay SRR PR By a v s
is used, the reagents are prem xed in a small vial
[191] The preparation of catalyst (B1) is conducted as follows.

a) Preparation of (1-methylethy])(2-hydroxy-3,5-di(t-butyl)phenyl)methylimine
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-47 WO 2008/ 089031 PCT/ US2008/ 050720 i nmedi ately

prior to addition to the reactor. Wen a reagent is
worioBH8®M3i n an experinment, the above order ofPEHtb1008050720

is otherw se nmai ntai ned. Polynerizations are conducted

for approximately 1-2 m nutes, until predeterm ned

et hyl ene consunptions are reached. After quenching

W92 CO3 4 bee- 5& ilfé&ﬁld@ﬁﬁle‘%@@d) eris a0 AL3$ KsopdPRsmine.

are unl oaded. The tubes are 5 transferred to a

Thesohttion rapidly PapsitghbyaiPwg AfiSr stiringaf agbieagitepgpratse fopd paurs,
V01§t§1es6€9e femolBRulPER LGRS ﬁblﬁ'a ﬁiﬂ’}Jeﬁgw,E&J/sYMe Bli& (97 ercent

wei ghed and the difference betgvveen this wei ght an
vieldare wei ght gives the net yield of polyner. Results

are contained in Table 1. In Table 1 and elsewhere in

t hep)apB)drfnic® N, 2- Bl@ll@gfdﬁﬁ b¥SIpRaTRA BN 21 e i ndi cated

by an asteri sk \5’@ [201] Exanples 1-4 denonstrate the
metylethybangingfmqth s aexpylizigonippdibeasds in 10 accordi ng

SO
‘f%és‘? s FRA F@F&E&iyﬁfbyb&%ﬂg&l}&% ngts@z;yr@}ﬁéxﬁ%ﬁlg (6% me,

e formation a ve

2.2 monadhodainL (tfdmbyﬂ"ﬁétvwl\médﬁdDEZ s¢lutiqurad a6 iH - Biml (%)Oblilgrédanmol)
. | (
in %r &?Sorhée[ﬁg 7 %fsfééﬂbeg{lté&c}ag@% uggis%@ C}Qﬁ'l}s sﬁﬁ%fig ;) gé‘ﬁﬁl% Dlvent is
renglysdmcler efludoE presuetotyield the dEauet! ptddactt a@t@ﬁ}sh{bn{v&lﬁ flifl.s

known to incorporate nmore octene than Catalyst (B 1),

di ff ul ting
D e B P TR b e R B b e
based on branching or denS| ty1 Table 1 Cat. (A{ ) Cat.

geasatiopoA O -Smethyl

122 BT, o4y o

mL]. ap@ dPt-Butylgtic@dgede(10.00.21 F56 Dm@ol) 19 adie@ STSE adios nBYare is

o oo gy 485 B (0 R FBLRAk

predlplt:lte is3oleciEl Y. filtrﬂloilgﬁd wasShEAW(8 cOld nikti@8l (22655nl), #il then

drigff yhderegisedpreiyfisy. f%lﬁ&ﬁ%@ﬁ? B’ Bido AP RZseen

w1tBtH§méafedI]ﬂchCﬂ.dsal‘mlmregi’ftlsodieﬁd ribution 20 [202] It may
be seen the polyners produced according to certain

embadi, ment s of 1 inyention h
pol
immaimnizéndénifh dibeeeay] tetranmer, or | arger) than pol ymer s

Rigehar e Luddies %bfze&%tﬁyl%cﬁhﬁ%ﬁe% b b0gia398nt-

butyl)phenyl)imine (7.63 g, 23.2 mmol) in 200 mL toluene is slowly added to a solution of

Zr(CH,Ph)4 (5.28 g, 11.6 mmol) in 600 mL toluene. The resulting dark yellow solution is
stirred for 1 hour at 25°C. The solution is diluted further with 680 mL toluene to give a

solution having a concentration of 0.00783 M.

[197] Cocatalyst 1 A mixture of methyldi(C;4.1g alkyl)ammonium salts of
tetrakis(pentafluorophenyl)borate (here-in-after armeenium borate), prepared by reaction of a
long chain trialkylamine (Armeen™ M2HT, available from Akzo-Nobel, Inc.), HCI and
Li[B(C¢Fs)4], substantially as disclosed in U.S. Patent No. 5,919,9883, Ex. 2.
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[ 203] Further characterizing data for the polyners of
Table 1 are determ ned by 25 reference to the

wo p@ang®3l More specifically DSC and ATREF r esuP@BUSI008050720
the follow ng: -48 WO 2008/089031 PCT/ US2008/ 050720
[204] The DSC curve for the polynmer of Exanple 1 shows
a 115.7C nelting point (Tn) with a heat of fusion of

311 I/ @cathlist @%&@@egqu&mﬁd&l@%@TaﬁFm&wrﬂ @al@d}ows the
tall est peak at 34.5C with peak area of

lsi&wa@fﬂﬂuorpﬁléendbfamaéﬁb%uwwwﬁmhée B@@ar?ﬁﬁccamn&tﬁél S.
Patdft N6S teedosies 1 Eke %: 5 [205] The DSC curve for the
pol ymer of Exanple 2 shows a peak with a 109.7C

msltlng oi nt 1&Tn) with a heat of fusion of 214. ,J/%.
THE] cor MuBERgABNtERMS TNttliag Agrats emirysd inghide diefhykrine (DEZ,

SAgﬁ ailfi- By 1802 AWM, liltn ﬁe;%éiﬁc gﬁ@ﬁ 91feth§17a119m§l%ﬁ CEmA - SAEUG

ference between Tm and c?/St af is

trloetylaémnntlrz®%f}5)m@thm$@ll@m<§é6} @buww@rrp}wry h@k igethBdanpl e
t
but%)s?]%%g@%(%ﬁpﬁ qH)u¥§41Jlﬁ}nﬁuﬂl%gs](;g‘nmé&yﬁﬁﬁ%’r{g@e @@A n- ()(Tt luémnum

eat “of fusion of correspon
di([GRYSFAFnethexide) (S@MS@mtaﬂmyﬂ)eQutybbmknm (86L01.0- lwtjzlhluallnum

bisBERb R A X, BERERhun B R SRS U

octfleluntitven qh(;dtlyyrl(ﬂFnaplﬁthﬁmrlrM)éSMSrmh\ﬁalampmakoiw(k th a

oy | R B0 Bty ol Bk P LS

ethylalenti@inl Bis®,3pEaHRibatizo30azac widhbptandamide) €8261@®),aif ochyBalZminum

The difference b en. the SC. Tm
bisERey § Eigpnabo s s P e e PR T SO e
butﬁ)@bgms(smgp el@@zine (2 6-aphpdilphendxIdy) (I 19, aad eth®@Binc@f-butoxide)
fusion of 86.7 J/g. The correspondi ng CRYSTAF curve
SAbws the tall est peak at 48.5C with a peak area of
29. 4 percent. Both of these values are consistent with
a rle;&jmibletshact Chpiugtiveovd n density. The difference
bet C Tm and the Tcrystaf is 41.8C [209]
The ‘E9§EE‘ %‘Eﬁ?\/ﬁﬁ?@l"tﬁg’ﬁff&?lﬁq X}%er% WPSRILOISg 8C el ti ng
peoopt () nveantz&ho@s aﬂaQaﬁdu@{edhuﬁg 9Righkhrékhp), gedrdllel The
correspon YSTAF curve shows the taFI est peak at

polgipegatiyf teRcta) ggﬁka@ﬂ@%e Py Jeshoglogics g Andeperaie e

subg@hm? a@cro?d&é){(‘ﬁﬂ §t1%éntsvws he, a8 2291 Qlo3dAL, 6 B&,dogh 3@6‘658 and
densi ference between the DSC Tm and t

0,31%p85st lﬁylv?r@ C&Wlmﬂzzsoqszmonwdas@% rpé 29 (psi (1 4 MPa) with
ethﬁgﬁg’(ﬂ{ &Eﬂaﬂ@us(ﬁlgsp@\@%@alér@of%&a@ﬁ}stt h BRkeBBh EHtalQImystvﬂsE$(lq

at of fusion of The correspondi ng "CRYS
equeianss vetteo WEMAks pegis¢nsls tA mkofartolyr)a}mzal@s wetChn@lcp@éarka parallel

pre?sglae}e%ztorggﬂi) c%ﬁtra[i]ﬁ‘ggt 48%3}8%1 é(g%%)? 6%%8%% 6 §r8ya§1ta9 Itﬂa't R fitted

w1tl?€'§fd18ﬂ@1w/g%ﬁ)me The working volume in each reactor cell is 6000 uL. Each

cell is temperature and pressure controlled with stirring provided by individual stirring
paddles. The monomer gas and quench gas are plumbed directly into the PPR unit and
controlled by automatic valves. Liquid reagents are robotically added to each reactor cell by
syringes and the reservoir solvent is mixed alkanes. The order of addition is mixed alkanes
solvent (4 ml), ethylene, 1-octene comonomer (1 ml), cocatalyst 1 or cocatalyst I/MMAO
mixture, shuttling agent, and catalyst or catalyst mixture. When a mixture of cocatalyst 1 and

MMAO or a mixture of two catalysts is used, the reagents are premixed in a small vial
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separation between the two peaks is consistent with
the presence of a high crystalline and a |ow

w@eoos808d4oBi ne pol ymer. The difference between tPE/DSXCOFOG0720
and the Tcrystaf is 43.5C. Exanples 5-19, Conparatives
D-F, Continuous Solution Polynerization, Catalyst
Al /B2 + DEZ 5 [211] Continuous solution

imiR&]iMeR ?h&&b |a@<ﬂl§orﬁ&ﬁh&1@ﬁcftdne aviata rbdbesk i OMRUE & an experiment, the
controlled autoclave reactor equipped with an

abqvp penef] additipp jsgtherywige ppingdnedi Kalymsriragiqpsarg gpngaefed for

app(r(gﬁl‘ﬁ%fy-ﬁl\é Uy adﬂt@ptlegetérﬁf?ﬂ@d MR st afe@bached. After
, ethylene at 70 | bs/hour (1.22 kg/hour),

queilcluez @ﬁ COathg rwmﬁofge ﬁoqlwm ¢he s Jubay are yplppdededhe wbes are
e LT N e

corltadnih § éri¢dgatynoar arawelghetm&s the eldfebgncabmser this @wight and the tare

wefRE LSty o eSS ERATPE RPN ER. BOR fg

elsdvitretin Sl ipplatiol, comparplisEzomposidel ereslhdi@aem BySantagds@yk (&9
provide flush flows for the catalyst and cocat aI yst 1

dth
RS e b eE T R b Gt FER RSO B Yo PO

accomiitgr \mﬂi @dletkyhbﬁdmiehl@ lof the alhwéﬁﬁorms ebiyleﬁda& byrehiaamation of a very

adj u nt of needl e vaIv S. inin
o P e L GRS BB L2 SAEEFY AP odal broad
mo(eAtIer Wei bt @chritanen fmadudt @ fkeuré Sﬂ{ébﬁﬁtely/brém@&i fdl@Meérs) in the
controller is used to deliver hydrogen . to the reactor

absguce 9b Diféq Dugpithe é*}?b@ﬁta@%ﬁ‘léﬁé‘ﬁl)tlh EHO@HPQ%?WF?&%‘@H@P“C“@ than
Ca@RLUBI el BrFGOM HIRK] GdeB¥endSE @ reu1fiRApSYMBARYBE invention
before entering the reactor. This stream enters the
are|gstingibable bpsd PR RENEHNS oTHENYRt al yst conmponent
solutions are netered using punps and nass flow neters
and are G ned with the catalyst flush solvent 20
and introduced into the bottomof the reactor. The

r eatttdptl %atl(%lﬁ ¢‘1° ui M ISh"é“ngSOO PS03 45
% w_} et]) ‘?H’P #%38% hexyls Is!
‘Em |ne(§lat t of t he react{l Ilrbesc,
1 5% geact of | 7%\re §t eam traced £6atﬁe§£z

ol ¥er i Zg i on dfgzstormedp%md@ (ﬁ‘g%“z@ﬂs"flfb s
zarmya% of g pat erg jopt ot he @gzteddyne @LENG1x thy ANy 144
sstagbd i zegp or @foher. addirgh\yes) areﬂzo@awa@fs the 46
4M Xg g € throughy gostatic @AQ@OO)Thﬁlsm odysd styeamds

t hencheatigt: ciedn BhRRSSE106) tAYgh a heat exchanger

befogangayabrtid wadt QReiblfigh POl ymer product is
recovered by extrusion using a devolatilizing extruder

and water cool ed pelletizer. Process details and
12201 t s laney booigemiha @elymars pagslueedacc@ding ¢e esdtaneinhegiments of the

o AT L PR ARl P, e
comtadt rimpiCtatramet, or Irgeh)-tha polythekd Me@réd in the absence of the shuttling

agent.

[203] Further characterizing data for the polymers of Table 1 are determined by

reference to the figures. More specifically DSC and ATREEF results show the following:
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[206] The DSC curve for the polymer of Example 3 shows a peak with a 120.7°C
melting point (Tm) with a heat of fusion of 160.1 J/g. The corresponding CRYSTAF curve
shows the tallest peak at 66.1°C with a peak area of 71.8 percent. The difference between the
DSC Tm and the Terystaf is 54.6°C.

[207] The DSC curve for the polymer of Example 4 shows a peak with a 104.5°C
melting point (Tm) with a heat of fusion of 170.7 J/g. The corresponding CRYSTAF curve
shows the tallest peak at 30 °C with a peak area of 18.2 percent. The difference between the
DSC Tm and the Terystaf is 74.5°C.

[208] The DSC curve for comparative A shows a 90.0°C melting point (Tm) with a
heat of fusion of 86.7 J/g. The corresponding CRYSTAF curve shows the tallest peak at
48.5°C with a peak area of 29.4 percent. Both of these values are consistent with a resin that

is low in density. The difference between the DSC Tm and the Terystaf is 41.8°C.

[209] The DSC curve for Comparative B shows a 129.8°C melting point (Tm) with a
heat of fusion of 237.0 J/g. The corresponding CRYSTAF curve shows the tallest peak at
82.4°C with a peak area of 83.7 percent. Both of these values are consistent with a resin that

is high in density. The difference between the DSC Tm and the Terystaf is 47.4°C.

[210] The DSC curve for Comparative C shows a 125.3°C melting point (Tm) with a
heat of fusion of 143.0 J/g. The corresponding CRYSTAF curve shows the tallest peak at
81.8 °C with a peak area of 34.7 percent as well as a lower crystalline peak at 52.4 °C. The
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autoclave reactor equipped with an internal stirrer. Purified mixed alkanes solvent (Isopar™
E available from ExxonMobil Chemical Company), ethylene at 2.70 1bs/hour (1.22 kg/hour),
1-octene, and hydrogen (where used) are supplied to a 3.8 L reactor equipped with a jacket
for temperature control and an internal thermocouple. The solvent feed to the reactor is
measured by a mass-flow controller. A variable speed diaphragm pump controls the solvent
flow rate and pressure to the reactor. At the discharge of the pump, a side stream is taken to
provide flush flows for the catalyst and cocatalyst 1 injection lines and the reactor agitator.
These flows are measured by Micro-Motion mass flow meters and controlled by control
valves or by the manual adjustment of needle valves. The remaining solvent is combined
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 temperature of the
solvent/monomer solution is controlled by use of a heat exchanger before entering the
reactor. This stream enters the bottom of the reactor. The catalyst component solutions are
metered using pumps and mass flow meters and are combined with the catalyst flush solvent
and introduced into the bottom of the reactor. The reactor is run liquid-full at 500 psig (3.45
MPa) with vigorous stirring. Product is removed through exit lines at the top of the reactor.
All exit lines from the reactor are steam traced and insulated. Polymerization 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 mixture through a static mixer. The product stream is then heated
by passing through a heat exchanger before devolatilization. The polymer product is
recovered by extrusion using a devolatilizing extruder and water cooled pelletizer. Process
details and results are contained in Table 2. Selected polymer properties are provided in

Table 3.
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melting point (Tm wth a heat of fusion of 60.4 J/g.
The correspondi ng CRYSTAF curve shows the tall est

WEeaRk/0sto3nd. 2C with a peak area of 62.7 perceneCT/Ukz08/050720

Table 3 Properties of exemplary polymers

delta between the DSC 10 Tm and the Tcrystaf is
71.0C. [215] The DSC curve for the polynmer of Exanple
7 shows a peak with a 121.3 C nelting point wth a
heat of fusion of 69.1 J/g. The correspondi ng CRYSTAF
curve shows the tallest peak at 49.2C with a peak
area of 29.4 percent. The delta between the DSC Tm
and the Tcrystaf is 72.1C. 15 [216] The DSC curve for
t he pol r of ple 8 shows eak with a 123.5 C
rel ting|ppint M with a he of | flugi on of 67.9 J/g.
'he carnesponding (CRYSTAR cu ows the tall est
gak 4t 1¢ with & peal ar 2.|7 percent. The
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e
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Eliﬂ@ o e [DSC [T an crlystaf is 43.4C.
21%] 5| ryve s, f Exanple 9 shows
Y nt (Tm with a
spondi ng CRYSTAF
Cwth a peak

en the DSC Tm
DSC curve for the
th a 115.6 C

ion of 60.7 J/g.
ows the tall est

4 percent. The
ystaf is 74.7C.
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of further

The delta
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m with a heat of
CRYSTAF curve

a peak area of
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[222] The DSC for the polynmer of Exanple 14 shows a
peak with a 120.8 C nelting point (Tn) with a heat of

WO o®so8p0df 127.9 J/g. The correspondi ng CRYSTAFCT/US2088/050720
shows the tallest peak at 72.9 C with a peak area of
92.2 percent. The delta between the DSC Tm and the
Tcrystaf is 47.9C. 15 [223] The DSC curve for the

poi2ymer ok reﬁmﬂgb&yﬂa&s%&o@ﬁe@bm% aNd ARBF lélémsg lous

mel ting point & a heat of fusion of 36
exanpes c BETHES peid FHIPWERYSTAF curve shows the tall est
peak at 32.3 Cwith a peak area of 9.8 percent. The

E jia betwesit dupe HSEe pdi ??n@m HxBRpIESr el &4 péa§ vt a039.6 °C
22 The DSC curve for yner of Exanple 16
me

lmémma(Tp@aWhm ent o fasi @ %6 HelconpgoRBAnER Y TRF curve

sho&@wgﬁﬁa{i gtf 47, él v91ﬁ1t ?ngag glie? of:| é@S %Jge oﬂ{fél%gﬁ) %&%E{}ﬁhe DSC
Tmpea kheaFceatabis 7@50°O. percent. The deI ta between the DSC
Tm and the Tcrystaf is 68.6C. [225] The DSC curve for

pol Ex e 17 shq W th
TR P TR Ry oTE RORTRESEN R PRGN bPed 716 g2 °C
mel-ﬁlﬁg E@l‘ﬁf (TepRAMMH gt ERYSEIAT OUWIVE The2oeiP¥adiidER Y STABStrve
at 43.1 Cwith a peak area of 56. ercent The

Sh%\Vé |thegalipst Reak At 44+ C VIBE PRk alise of bre/ mEeepst élﬁ d¢li bppwagithe DSC

[ ve for the pol yner of Exanple 18
Tmsaﬁa%g%%tei@%w a 120.5 C nelting point (Tm with a

heat of fusion of 141.8 J/g. The correspondi ng CRYSTAF
dUrSle -Thd DAO @OEEH0BO PEYMBCH/HISR0B S/ 080T 2 Peak shthvis] 21l 136°C

el oA R it $2oBattbH A TP ERE R R curveshows
theTﬂIeytfpfeﬂf ati49. 280 whth @.pehiaddd of o6l JoRenC Umy delt-OfetWdda the DSC Tm
¥mer of Exanple 19 shows a peak with a 124.8 C

¢ Temigjafgorht C(Tn) with a heat of fusion of 174.8 J/g.
The correspondi ng CRYSTAF curve 5 shows the tallest

e-10r e a e 7S i aT °
Eﬁﬁf At THOIBCCUMC: B PORIScRE AR b8 TS PERGE i oTH s o

a between the Tm and the Tcryst af
me[tizg 8pinTHan) DO achenived fhnen aflfd. 9. y%rcomsml@mma@mfﬁ%l? Dlrve

' s 3
showsgl%e ta]?es? egﬁ 8%§OEQC%¥I}E%%6 arezI.HEe Hgg %céesrlggﬂg cﬂ%ta vgelnA DSC

TmCintl Vi Tcs3eiEs 4301°peak equal to and above 30C. Both of
t hese val ues are consistent with a resin that 10 i s

d Th lta bet the DSC T th
FEPh st af T DSE dyese 1omboporHEr HdoBaIgSIPBE * S OI Y Hard °C
meRing Q&Hpgfm ntviMe Iﬁa@cﬁ%ﬁﬁorﬁof@@ aky/oM i3 c@rrél%éncﬁ)n\]g @RY@TAF B&ve

pol nt with a heat of fusion of g
shopis itheetalinsiepiak gt IORYETAM a pegk gisa shfws pargrat.t Biel delia bwafm thg DSC

Tmzaglfiﬁlgésf‘c‘r}spaf% ZB%@& area of 94.6 percent. Both of these

[218] The DSC curve for the polymer of Example 10 shows a peak with a 115.6 °C
melting point (Tm) with a heat of fusion of 60.7 J/g. The corresponding CRYSTAF curve
shows the tallest peak at 40.9°C with a peak area of 52.4 percent. The delta between the DSC
Tm and the Tcrystaf is 74.7°C.

[219] The DSC curve for the polymer of Example 11 shows a peak with a 113.6 °C

melting point (Tm) with a heat of fusion of 70.4 J/g. The corresponding CRYSTAF curve
-53-
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are consistent with a resin that is high in density.
The delta between the DSC Tm and the 15 Tcrystaf is
W@ 20080890B230] The DSC curve for the pol yner of PCT/US2008/050720
Conparative F shows a peak with a 124.8 C nelting
point (Tm with a heat of fusion of 90.4 J/g. The
correspondi ng CRYSTAF curve shows the tallest peak at
shozvz ARGa st aﬁ afPRAdeCaligt Rhk 1%a 8f BES 5§, iﬁtéedeﬁ%a&f@éﬂ RODSC
bet ween t two peaks is consistent with the presence
Tm@fndlﬂ@tTvr)&tatﬁung Ié€ystalline and a low crystalline 20
pol yner. The delta between the DSC Tm and t he Tcryst af
gf‘zrgf 2Qpe JIVELGA rtg g&eﬁé of-E.exgltanfAQQ[sgova‘J [g%LWiTtﬁram.z °C
anpl es are "eval ua physical properti ch as
me hiing Ipoint @ evidi aireat sfedsdiat EASH Jh. Ofhe cbirépondusy ERY SEAE eﬁfve

by TMA te erat e | et bl oc stren
Sh"ﬁy SgA PF%WGB A arr OV%i(b%fe @%rmfgﬁ T PURDE? a{ﬂh‘lﬁtﬂer calculatioh
the RIFR S & 361090, SBe dRIRFb AnAREDSOGH] 431 (ROTErAkdr9s 833 °C.

(25C)/G (1OOC) Several commercially avail able

olymers are included in the tests: Conparative G is

éZ bst die D] gpryei faehe pelymor o fizpmplsds shavscopssk yiga 114.4 °C
leabd Eoff T
me@ﬁg&'h'! S Cy%uh aaI?e\é@éf ﬁ f|4gQL§/ hﬁlag?o%sgg&g%gcéﬂwsmlﬂ curve

shosw ttis:ttalﬂﬂst @k gt 33| hawitiet hydkene/of T-/qetcene The galatrereen the DSC
(AFFI E&P}'YW g aval | able from The Dow Chem cal
tive is a substantially |inear
et hyI ene/ 1- oct ene -55 V\D 2008/ 089031 PCT/ US2008/ 050720

¢2329! yMethe M%Nhaﬂ(ﬂy)n&aﬁ%mp&ww sha\bi £pdak Qth bhieo Bow
Cheni cal Conpar a ydr ogenat ed
meKing Pé‘ﬁé(/bet}t"gE‘i aelr?é‘] ffysienef 1t2? 5 H(go J&le e@ﬁépw}g TR 2t dhquve

sho% Qr%ztalle;sw ai( th}zﬁg Cf LR, ﬁ%ﬁﬁg}l 0? @b ¥ c§nt|-|f@ delta betwegn the

nparative Kis a ther astic v anlzate(TPV
DSﬁdInyatidethe crp$tefnel4¢HME.ai ni ng di spersed therein a
crosslinked el astoner). Results are presented 5 in

e 4. Tenper gt ur e hani cal . o
Foer ¢ 18 B vedo By PETRE Skt a00 0 st i a 143 °C
meﬁﬁgpblas@ngrwlthmet crfaﬁdlmf%ael@tirhecsorrés%@ﬁg (Emfsvgp Yurve
(80C) Set (70C32?é’n | bIf12 (kPa) G
Sho(wﬁ dhectalipsy peep 8t eht w@a a Bqak argy O ;8| nepFent. @he j}glgl betviegn the_ DSC

ndﬁ%"lgcﬁ;'sta@@s 8@0°8 Failed 100 5 104 0(0) 6 81 49 6
1 113 - 4 84 43

[224] The DSC curve for the polymer of Example 16 shows a peak with a 116.6 °C
melting point (Tm) with a heat of fusion of 44.9 J/g. The corresponding CRYSTAF curve
shows the tallest peak at 48.0 °C with a peak area of 65.0 percent. The delta between the DSC
Tm and the Tcrystaf is 68.6°C.

[225] The DSC curve for the polymer of Example 17 shows a peak with a 116.0 °C
melting point (Tm) with a heat of fusion of 47.0 J/g. The corresponding CRYSTAF curve
shows the tallest peak at 43.1 °C with a peak area of 56.8 percent. The delta between the
DSC Tm and the Terystaf is 72.9°C.

[226] The DSC curve for the polymer of Example 18 shows a peak with a 120.5 °C

melting point (Tm) with a heat of fusion of 141.8 J/g. The corresponding CRYSTAF curve
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8 111 - 4 Failed 41 9 97 - 4 - 66 10 108 - 5 81 55
11 100 - 8 - 68 12 88 - 8 - 79 13 95 - 6 84 71 14
WaA2®8408903r - 15 96 - 5 - 58 16 113 - 4 - 42 RJT/USB08/050720

0(0) 4 82 47 18 125 - 10 - - 19 133 - 9 - - G 75 463
(22.2) 89 Failed 100 H 70 213 (10.2) 29 Failed 100
1* 111 - 11 - - J* 107 - 5 Failed 100 K* 152 - 3 - 40

sho%vl%gﬁe]dta%égt pPherd CC@HPQE;@JH Y& oﬁ?gﬁ %b&@nt' %h@dataxba\x;e@h the

he two polynmers resulting from sinmultaneous
DSpdlny ansk the Atryoafsis 68 Ag. catal yst Al and B 1) has a 1 mm
10 penetration tenperature of about 70C, while

I ' . o
THRAP B RN 5 IR RIS AR DEIPELALUif s
me i peme@natmmrn hehesfiiedi @t afr184.811/gg mhabﬁfespdﬁﬁlingm STAF burve
t h t f
e AR BT PR STRETGLU 01 g el han S0,

Dsgqhyg@f@eha&gmhgaggbc.dinen5|onal stability at higher
tenperatures conpared to a physical blend. Conparative

(a 15 commercial SEBS) has a good 1 nmm TMA
ﬂ%%%eraﬂ@@éx%&mﬁﬁﬁhtm&9¢Wﬁwb@HkmﬁMﬁ@§eDéhywb%@ﬁk“wﬁ@@ﬁ3%3

kUSSR aE AR ARS00 40 g AR Sf
shoRGCTb PSAC08A10S Move{ 3B0p Bethrfolkesd V&iUHSIarEgcoasﬂ;telg:intrI]l a resin that
80C) 300 T
s PR SR Be R BB B AV (G GUe o bihat | on of
propertles unavail abl e even in sone connerC|aIIy

v | able USngmm&bf mé peElnGer dfl{emrmﬁluas‘ﬁisnov@ AschioiRh 9.124.0
[233] Simlarl l e 4 shows ow (good) stora

“C 15t g8 e 01 kS 195097 G | 9 2060 he FOrerPHS LT TR
cur{?@ih)é% bR t&ﬂestﬁpeglg ad BSS¢ \xy*fﬂear}%% arda 91}%56 ﬁe@éenp |86 of these values

are consistent with a resin that is high in density. The delta between the DSC Tm and the
Terystaf is 44.6°C.

[230] The DSC curve for the polymer of Comparative F shows a peak with a 124.8
°C melting point (Tm) with a heat of fusion of 90.4 J/g. The corresponding CRYSTAF curve
shows the tallest peak at 77.6°C with a peak area of 19.5 percent. The separation between the
two peaks is consistent with the presence of both a high crystalline and a low crystalline

polymer. The delta between the DSC Tm and the Terystaf is 47.2°C.

Physical Property Testing

[231] Polymer samples are evaluated for physical properties such as high
temperature resistance properties, as evidenced by TMA temperature testing, pellet blocking
strength, high temperature recovery, high temperature compression set and storage modulus
ratio, G’(25°C)/G’(100°C). Several commercially available polymers are included in the
tests: Comparative G* is a substantially linear ethylene/1-octene copolymer (AFFINITY®,
available from The Dow Chemical Company), Comparative H* is an elastomeric,
substantially linear ethylene/ 1-octene copolymer (AFFINITY®EG8100, available from The

Dow Chemical Company), Comparative [ is a substantially linear ethylene/1-octene
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(Conparative F) has a storage nodulus ratio of 9 and a
random et hyl ene/ oct ene copol yner (Conparative G of
w@rewBlsgo3density has a storage nodul us rati o aPCDUS08/050720
of magnitude greater (89). It is desirable that the
storage nodulus ratio of a polynmer be as close to 1 as
possi ble. Such polyners will be relatively unaffected

copd¥ynie® REFRITY B 1840 afr:ﬁﬁble(fﬁ%ﬁﬂheﬂbéw ehasichmdenphfy)f COMparative

such pol yners can be usefull ed over a broad
J IStaéwﬂ@ngﬁtaﬁFﬂétylr%m@v@tadrFﬁﬁ:/&tyneeeatﬂ)L{ﬂ%k c xr@ﬁx/@taéﬂn% Q1652 available

MA"P@NrP%B}n%rsaEEt)t @%Sﬁr@tﬁx‘éﬁgls arlgé?ﬁl%ﬁl‘QQﬁ%lahﬁate (TPV, a

particularly useful In elastonmer applications such as
polwiefptr @swoetagemﬁsdlmemed thareesa gesstipkatglagiomsis Refudg 4ie prgsented

%Ieaﬁc

e I nvention

in Table 4 al so denonstrate that the polyners of
possess i nproved pellet bl ocking

stren th. In particular, Exanple 5 has a pellet

bl oEqb%nglsT@nHeéwgﬁMe@har@caWQperﬁ@anu ng it is free
ToMg_ v 'Peﬁe(‘ﬁlo&&ﬂgu' rons TesiR; s&é?rﬁpaf ‘thlﬁressmn
Compauhaktives skedfhd G Whi Glpsstipw ﬁ&e%r @b@%ﬁ' e sbl ek ng.
Blxocking str@mt(tpabs | Np@ toaat) s hpcpiamNt  of
pe! yyErs havying arge bf®cKi ng >I:5[‘11@d{lgt hs can.result i
podipt cl yiapi ng or st gki ng t pget her upon [storage of
gkl pw ng, resul isng 1 n poor handkdivg properties. [ 235
H ghiguenper apune (/0C) lconpress|ion set for the

invenii ve polyners is 2[05 generally good, neanskng
generiadl Iy | ess than about 80 pefrgent, preferably |ess
tshahiiabout 70 percent @and especrakdy | ess tlaan about
80 percent. [kn contrast] 4 Conparatives F, G |leand J
abl | 18ave a|70C conpresision set|8f 100 percens (the
nax| Mdm possibl e val ue, |4 ndicating no recoyeBy). Good
H2gh8& enper at ure conpr es%i on _set- (1 ow nuner i gal

val u¢ss) is especially peeded foB4 applicatiofi$ such as
daskBbs, wi ndow profiles! o-rings, and the llirke. -57
WO pP08/ 089031 PCT/ US2008/ 05072D- ~sN -20 EC&S~~ M O O
oy {1131 1 1 fk 1 11 1 1{4 1 1 It 1 11 o0c¢c4dr ONM
ONVEB N h|O@D Mh MMA OU VI8 NNN---44N-- N
NEM 129 0 vbjl-"~ 000t 00000000000 b ~D
G2 DB300 r-100- 01 ON2 00 QAl-LYi V] hO 00 h Q0
VA B h - 014362 s ~o/ O N QO MEaiked] /') MO /) M
MM T o ~p | 213 (10.2) 29 Failed 100

I* [ 111 - 11

J* 1107 - 5 Failed 100

K* [ 152 - 3 - 40

[232] In Table 4, Comparative F (which is a physical blend of the two polymers

resulting from simultaneous polymerizations using catalyst A1l and B1) has a 1 mm
penetration temperature of about 70°C, while Examples 5-9 have a 1 mm penetration
temperature of 100°C or greater. Further, Examples 10-19 all have a 1 mm penetration
temperature of greater than 85°C, with most having 1 mm TMA temperature of greater than
90°C or even greater than 100°C. This shows that the novel polymers have better
dimensional stability at higher temperatures compared to a physical blend. Comparative J (a
commercial SEBS) has a good 1 mm TMA temperature of about 107°C, but it has very poor
(high temperature 70°C) compression set of about 100 percent and it also failed to recover
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commérql}ﬂly a\laﬂable Ihl%/l pe}formanlce %hell'{illo 1asid el@\s/torh%rs 000 N- b:) - [ I
ow S ~

I I GCAC NCr 5V) M
|{P3r€rlo ﬁmoqlarb: Tablfﬁslﬂqwﬁ 10W|<gq0ri> gprags mRuI gy C h Ce
G’ (@5@/%@@“@”%%(3 Bilventive poNrrIeks MNeor leﬁs wherea:l EﬁyMc“lQle
(Camparative F) has a storage\mdgky@ W@@@@B&d P@Fﬁ%szmlen@%em@omlymer

(C({fngp’é J @ik? l)Fsu%ﬂfc‘nh)% rh§§ygtt)1%§é ﬁ%d\?ﬁ a8 hl?élldelmf n‘gfuttdd%%reater

e new po or varil ous conparil s
(8polt ysrrbslgabk:t tharﬂm soreget reeydysattir & polymenrhy asydoss ¢ h ag prasible.

T T
frogendr Iajljl’ryers trndie rmgefallw@hplmdl Oastsa b]f)ad temperathabrra@go UhisGénture

than ah m‘r&
of low stor? elrﬁlo fs I 1ota|j[,1|§'l ?]eméogr ul{re epen enc? is pgt fcuﬁﬁ%u%eful in elastomer

ess
appﬂlbzghﬁﬁ sueh ﬁbmr Bessurd kanaitiee hdtgkies formulations.

[234] The data in Table 4 also demonstrate that the polymers of the invention
possess improved pellet blocking strength. In particular, Example 5 has a pellet blocking
strength of O MPa, meaning it is free flowing under the conditions tested, compared to
Comparatives F and G which show considerable blocking. Blocking strength is important
since bulk shipment of polymers having large blocking strengths can result in product

clumping or sticking together upon storage or shipping, resulting in poor handling properties.

[235] High temperature (70°C) compression set for the inventive polymers is
generally good, meaning generally less than about 80 percent, preferably less than about 70
percent and especially less than about 60 percent. In contrast, Comparatives F, G, H and J all
have a 70°C compression set of 100 percent (the maximum possible value, indicating no
recovery). Good high temperature compression set (low numerical values) is especially

needed for applications such as gaskets, window profiles, o-rings, and the like.
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vol une | oss and consequently | ower abrasion

resi stance. [237] Tear strength as neasured by tensile
W@i08k8w3t ear strength of the inventive polyneCEUBZ08/050720

generally 1000 mJ or higher, as shown in Table 5. Tear

strength for the inventive polyners can be as high as

3000 mJ, or even as high as 5000 W Conparative

pol ymers 10 general ly have tear strengths no higher

than 750 W [238] Table 5 al so shows that the pol yners

of the invention have better retractive stress at 150

yer-centrstrrairr (derenstrated by higrcr fetractive
gtress |vallues)| than sone ok the conp&rative sanpl es.
Conpar at | ve| Exanpl ¢s| k,| G @and| H havie|rietrjactive stress
abge @at| 150Q,| percent_|strain jof 400 kPa|or less, while
h&“i*rfvent|i Ve ' pol hmer's ' havie' | tlet riactli'vel 'stiress val ues
at  .15/150 percent strain off 500 kRa|(Ex.| 11) to as
hi ghi as about 1100 kPa |(Ex. |1]7).| Pol ymets| having
hi glaérs|t han| 150 [percent| netnactive striess| val ues woul d
be G el USETOIR|FBN st i C|<appl i©jdli|6ns, such as
elasti ¢ fifberns| and|[Tjabrj ¢s|, espe0|ﬂ||y monwoven
flabtics.| @ther| |appl| ¢ations |i mcl ude|di aper, hygi ene,
and zriedical Og_a,_rgrrgnto\g@ést b@rglgappl_JDQat igons, such as
{ abs sahd| eF@sEj¢paRdss| 205239] TaB| e [al so shows
that stfregs| el axafijon (at| 50 per¢ent [strfain) is al so
ifmpr-oved |(less) for| thel|ipnvyentive |polymers as
¢orpar®d to, |for exanmplie, Conpar@ative |G| |[Lower stress
I ek &xad L pnameans hatiehe . [Fok yarer, |€|@] aisns| i ts force
better [in|applicatijons such|as [di apefs/ and ot her
g@g@é@§s whene| netention|of |el astilc| prioperti es over
lohg =i ne |k i Rds| at|chody (-eaper atykes|«s| desired. -59
WO 28087 089634 PETUS2008/ 650720 Optieal Testing
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12 8 75 72 13 7 74 69 14 59 15 62 15 11 74 66 16
39 70 65 17 29 73 66 18 61 22 60 19 74 11 52 & 5
W@ 200868908 12 76 59 1* 20 75 59 [240] The optPCEIUS2008/050720
properties reported in Table 6 are based on
conpression nolded 5 filns substantially lacking in
orientation. Qptical properties of the polyners may be
y23d1ed  TABRIS WbHErebBRISSmeHiMcdl Bropib@ol R nbW polymers as well
crystallite size, resulting fromvariation in the
as fQUuAIONE PMRFFSRE nesh Pl hbteBgRALIS nHITeRYERS SPeR théhe
invPRly gxh%ﬁtﬂa%er%({daaﬁdsﬁﬂ SesRfanMiybidrr tgﬂt&g@c&@ﬁlg ky TSRy £649,
[ 241 traction Studies of the polyners of Exanples

gengrally skgvdnCorglamaidsy ef IEssahan abe@ 99 oriduereéuably Jess then about 80
xpar sa ~
Q0L 40 B i A L SR P e
volkimerbngaoval dopspquankly devodr obrasidingsiegeact or with sanple is
purged with nitrogen, and a 500nL round bottom fl ask
[ har i ' i
(RN e pehdt doledireRby BnSidhher B4 DS suelfif of B3 end
polyhets és geaeraldy 5000mJeat highienras shownan Eeblevhehiear leengtht fhethe inventive

) o ot . .

PoldfE B bR R PR s Bro b et S g v

gen2dhllf bavegear Atrertghiisiothigimer thied0mb i s st opped and t he
solution is allowed to cool. Any ether remaining in

:[%%] ext r']%BfegralgoSSh&% Mﬁﬂgtg}aﬂgygéljsq Gf tfhla ﬁﬁ/gntiogqlﬁ%elelgeégttglr re{r&tive

flas evapor at e r vacuumat a
stresearp 6P atngene stram (Henloastragslbly thighgr swhdtidts stease vedursgyddn simye of the
with nitraoge Any . .resjidue i str ferred to wei ghe
colfb AR e Rl B e R O SRR LRcA R B0l S50
percanniaraedt 400%&n er lagsiveide tae evtiter pelyaportavectradtivh stress values at

15RO OB Pt A s BUTELE B M dOBReA v Eifymers

havinketi gtieg than 50 Adéent AfYctive BBdsa ivilGeslJUT bd duitk hieef@xbir Astior
[ nd cle

IS  purged dry with nitrogen. %2§2£Asec n
apﬂhﬁ?tilﬁ’é}s’ﬁg‘gkaéﬁIaFtF‘g#étP?rscﬁ‘i‘ﬂlfﬂ’é S\WPRH1 235 B8OHOVET g’ﬁ%?@a h 's
applib&1dns HRRAE LA, HyRich8 QneXictREld@fment WRisDEXPUPPIlittiohe AcBds

to reflux with stirring and nai ntai ned at
tabs and elastic bands.

[239] Table 5 also shows that stress relaxation (at 50 percent strain) is also improved
(less) for the inventive polymers as compared to, for example, Comparative G. Lower stress
relaxation means that the polymer retains its force better in applications such as diapers and

other garments where retention of elastic properties over long time periods at body

temperatures is desired.
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5 reflux for 24 hours after hexane is first noticed

condensing into the thinble. Heating is then stopped
waeasHsm3f | ask is allowed to cool. Any hexane PERHB20081¢50720

in the extractor is transferred back to the fl ask.

The hexane is renoved by evaporation under vacuum at

anbi ent tenperature, and any residue renmaining in the

fl agﬂﬁiciaprgsﬁ%]sferred to a wei ghed bottl e using
successi ve hexane washes. The hexane in the flask is
evaliiical BBy Qptspkirersgirspur ge, and the 10 residue is
VESUUNT Gfid SN GRedNT CRiy Hileend 2431 T FPB1ROLHEED
sgEpl e[ gemaining in the thinbl e aftefygdhe extractions
G+ LTARSTEerred from g thinbl € 10 psghel ghed bottlle
M vacym ar i ed over (gt at 40C. Regptts  are
qrar gl T Tapte 7. | Jable 7 etner piier Cg nexane
eXane | of residue W | 550l Ubf € Sof ubf & nol e sof ubf e
Oj ubl €4l € C3 note [ ganpl e (g) (9)] &Percent)
8y cenl g (9) (percent japercent  percept conp. 1.097
963 5159 1Z2.Z 0. 245[&. 35 13.6 6.5 ¢F/* EX. 5 1.006
.041 4;98 0.040 3.98]4d4.2 11.6 EX.|¢ 1.092 0.017
P9 1883 0.01Z 1.10 Iis 7 9.9 15 T.|Petermned by |13C
MR Additi onal Pol ynmef7&xanpl es 19 Argh, Conti nuous
ol4ut 1 opo Pol ynmeri zati prs Catal yst AlgB2 + DEZ For
xanpl €31 19 A-1 20 [28#44 Conti nuous 5 uti on
oleymer zations are cargied out in a @onputer
ot rol bed  wel | - m xed7y eactor. Puriféed m xed al kanes
olgvent 6( | sopar TM E ayvai | abl e from ExeconMobi |
hiem cal4 Conpany), ethyl ene, 1-octengj2 and hydrogen
vwier e| Bised) are conb|med and fed to|5@a 27 gallon
gddict or 12 The feeds to|ithe reactor areSheasured by
nMelds-fl & controllers|75The tenperatuie of the feed
streamis controlled by use of a glycol cool ed heat
i%nf_{rﬁa”g%e% ?r ﬁéa@s%&{réeﬁ%’f e & 8@%55%8 onI&'ﬁ rg?sﬁo%' Silied
onent s ohs are netered using
filnfid sobstansinby klcklﬂ’gw arigaetiar. @mlcakmopertqﬂs |0ﬂth& lpbllymats may be varied

OVCI' QP&C r)éngrgsatﬁf: ¥0 \753?19%5)1’1 18%r)p{a\ﬁZe 31%eé I'CSIHPIII% {I‘gl)a(ll Vtalna %lll n Hle quantlty

of cﬂnain)shﬁthng(agd:rtt employdhia thegtodymdriyakicnl yzes the -61 WO
2008/ 089031 PCT/ US2008/ 050720 catal ysts, and

ter%tﬁ@ttu% o%&ﬁltpﬁio\éﬂ%r I 51%: Qn reactions. The post
ated in preparation for a

2] st agatrdaioolsatliez af the polyihhe of Bkamapies Afidnd Opmpotia@ E are
conrég&g({. ln%he experiments, the polymer sample is weighed into a glass fritted extraction

2P0 0T 0 =0

(

= ~N0n oo

thimble and fitted into a Kumagawa type extractor. The extractor with sample is purged with
nitrogen, and a S00mL round bottom flask is charged with 350 mL of diethyl ether. The flask
is then fitted to the extractor. The ether is heated while being stirred. Time is noted when the
ether begins to condense into the thimble, and the extraction is allowed to proceed under
nitrogen for 24 hours. At this time, heating is stopped and the solution is allowed to cool.
Any ether remaining in the extractor is returned to the flask. The ether in the flask is
evaporated under vacuum at ambient temperature, and the resulting solids are purged dry
with nitrogen. Any residue is transferred to a weighed bottle using successive washes of

hexane. The combined hexane washes are then evaporated with another nitrogen purge, and

-60-



10

15

20

25

are renoved during the devol ati zati on process. The
polymer nelt is punped to a die for underwater pellet
W@ eaoBi0se®31 5 For Exanpl e 19J [245] Conti nuous sPCTIUR2908/050720
pol yneri zations are carried out in a conputer
controll ed autoclave reactor equi pped with an
internal stirrer. Purified m xed al kanes sol vent
the (dsERBAFdMindEr P¢airh 3N Bight @ A0 EOMRYBRAhinEREEI @ahe extractor is
Conpany), ethyl ene at 5 70 | bs/ hour (1.22 kg/hour),
Purgetyey & ,mté%ﬁn-hydrogen (where used) are supplied to a
3.8 L reactor equipped with a jacket 10 for

teqmper atAl§Ro kM ah @burdditeiil flafi @arball with850mE QB Pbine TBen
solvent feed to the reactor is neasured by a

conpg@ed P|thagxEaces dihe Spxanpisispted g réﬂ%ﬁo\é@astar%ﬂ}dd@%wtﬁmﬁ%at
refIGQ R hSurk ARerd@k M@ firsf doP¥ed Rhferdid il6 BRIMNBI! Rchff is then

reactor. At the discharge of the punp, a side stream
stoppedpagk e flagk is provadde ceqludRy hexensremgmingia tl@aetxaw@ttls tmppferred
bac%Q&&%ﬁ‘ffa%ﬁétTHe%&(ﬁE hs%ml)begi iR uh&R SR AP Eu#‘

hese flows are neasure cro-Moti on nass ow

temperasrs aa@dlydemuecrbm@dmbyn tlrletﬁltafrkols triBfayeet ves weighdslpottheeusing
sucg@sp\k}é;iﬁ x%?és &gstél Pl:;]héa x{ﬁg?rﬂ hg ﬂ\iﬁ{ﬁé%zapoﬂétéﬁ bpg@h{é gurge, and the
residyelisoygenn( dird oecrugbdht 461€d fed to the reactor. A nass

flow controller is used to deliver hydrogen to the

I tor f

et S RORER PG e SIS B B R B e
traryéeared écuthapendblp ef owe glemtbettierngd tvivaumrdsiad Dmrmgﬂfhat é0°C Results
arescgrgt%%e entel.s the bottom of the reactor. The catal yst

conmpon hent “sol'uti ons are 20 metered usi ng punps and
mass flow neters and are conbined with the catal yst
flush solvent and introddedd’into the bottom of the
reactqr.  TnepLeackgk 1 S| o 1| fhE T Hlxineat | 890 PYiTidue
(3. 45 | JPa) st dheRr OUSoISt i [ Eo@. | RIMAUCE mbis T SROVRE
Sﬁrﬁﬁl@ugng)e)“ tol i NE@erddnit t@r&lﬁp Q@ t he(pEI@@l@t DﬂiercentAI |percent1
cexbl I[mes [ boem [he reaciyr afexst epm dsr aceb.@and | 6.5
rnsul gt ed. |Pol yneri zatijon i s stopped by the addijtion
Befs a dmalb [ aopunt4.af water i nf@odohe/ exdt 1] ne al gnge
it h anyost abil i zess or| otsher | @612addi.t0 ves| amd pdssi ng
t he' mextnused by icongh a static m xer. The product stream
is then heated by passing through a heat exchanger
bef ore devol atilization. The pol ynmer product is
AdditionMatobandVE exiplésslioon J USortihudusiSololi@i Polvmirigativnt Cidbist

d er cooled pelletizer. [246] Process details and

ﬁég&%ﬁﬁz are contained in Table 8. Sel ected pol ymer
properties are provi dadr Exampebloesi 9A-B. 30 [247] In

T%fﬂ 9%on nvo%nt(%h\llteo eXﬁ%‘{)el 'eg’tio%lgl:eand' %QQ'I‘?hOW lqu rolled
di e HRous o g R oy e SAITE ] QYR A FPRpTE Gy
weHEJnﬁj&glaEacﬁﬁ PaiffZe dWx 204 Bdne 8 90Ght PESPATTISEON Bil ABROYRD Ex ddnMobil
Chem1cal(-)(%mpang1 é\lh)lz\lleng PO(IJ\tIeIII\é, %ﬂy@ro'\'gen (where used) are combined and fed to

a 27 gallon reactor. The feeds to the reactor are measured by mass-flow controllers. The
temperature of the feed stream is controlled by use of a glycol cooled heat exchanger before
entering the reactor. The catalyst component solutions are metered using pumps and mass
flow meters. The reactor is run liquid-full at approximately 550 psig pressure. Upon exiting

the reactor, water and additive are injected in the polymer solution. The water hydrolyzes the
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OO- ONC~NNNNNNNNN eC~'"nmNNO cn
Cy vl vl vl N OG~AOOOOOOOOOUOOOOOO
OO0OOb 0U, C O0O0OO0O0O0O0O0O0Ozs N~" 0O1CC

catdlysks, &n@eﬁ&n@atgytlﬂa %)lylgema@oﬁ\kea&lo%lst’rhe stredbtdP s6lufdiQs he®
O NUoF, SOOD0O0000O0Vv1 C-3 mmmmmm

heaggdip ﬁqe@rat@qn forgywe- jtage dgvqlptzain: Al splvent and parggcggd-manogers
are Q:nQ)\gd @Oﬂuglg Oth% devoIat1zat10n%|%ces@ @hﬁpﬁrr@e&)n@c 19p@ngecpto a@idYof
underwater pellet cutting.
For Example 19J

[245] Continuous solution polymerizations are carried out in a computer controlled
autoclave reactor equipped with an internal stirrer. Purified mixed alkanes solvent (Isopar™
E available from ExxonMobil Chemical Company), ethylene at 2.70 1bs/hour (1.22 kg/hour),
1-octene, and hydrogen (where used) are supplied to a 3.8 L reactor equipped with a jacket
for temperature control and an internal thermocouple. The solvent feed to the reactor is
measured by a mass-flow controller. A variable speed diaphragm pump controls the solvent
flow rate and pressure to the reactor. At the discharge of the pump, a side stream is taken to
provide flush flows for the catalyst and cocatalyst injection lines and the reactor agitator.
These flows are measured by Micro-Motion mass flow meters and controlled by control
valves or by the manual adjustment of needle valves. The remaining solvent is combined
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 temperature of the
solvent/monomer solution is controlled by use of a heat exchanger before entering the
reactor. This stream enters the bottom of the reactor. The catalyst component solutions are
metered using pumps and mass flow meters and are combined with the catalyst flush solvent
and introduced into the bottom of the reactor. The reactor is run liquid-full at 500 psig (3.45
MPa) with vigorous stirring. Product is removed through exit lines at the top of the reactor.
All exit lines from the reactor are steam traced and insulated. Polymerization 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 mixture through a static mixer. The product stream is then heated
by passing through a heat exchanger before devolatilization. The polymer product is

recovered by extrusion using a devolatilizing extruder and water cooled pelletizer.

[246] Process details and results are contained in Table 8. Selected polymer

properties are provided in Tables 9A-B.

[247] In Table 9B, inventive examples 19F and 19G show low immediate set of

around 65 — 70 % strain after 500% elongation.
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5 4,668,566 or 4,322,027, and gel spun fibers (e.g.,

the systemdisclosed in U S. Patent No. 4,413,110).
w@E@plg9osi bers can be nelt spun into the final P€T/082008/050720

dianmeter directly without additional draw ng, or they

can be nelt spun into a higher dianeter and

Fibens land duteoteslof Manefaetnre col d drawn to the desired

di anet er usi ng conventional fiber draw ng techniques.

[[Séﬁﬁ ] B'\fa%%p@ﬁlﬁﬁﬁfﬂ ff1'ogl§ Ezﬁl &:%ad@lfﬁ)‘ﬂl ﬁ@ uﬁ';@ﬁjtﬁfefbfogﬂ]u{ta‘golymers

bl oCck copol ynmers according t sonme enbodi nen
(alsohvefeired/tereiconftersy ¢ horol yormsl helrrqlud‘imgﬁéapée fizeyse sunkond fibers or
td I [ 0 {
me p}/% fi b%l% (941 gc Eg s%tte%lis Q d?/sgf‘)%ed éﬁ]s%ﬁ%gta%?@ti\lo 0844843, h%& ,220,
4,608, é@ﬁmérﬁémON Jfané gel spuln @bers ©e themyvt/hm@ltscltoml is fie tHatent No.
4,4%?, gﬁ)gngt\r,\}lﬂt% hllbf:% é:s L O éjp% ér?o 6 1na1) ﬁb Q1a161ete¥ %rec 1¥ hw1thout
additivmakdi@aing, @rthelyleen b@melx splelﬁ)th alhighelacnain@ereafné rsa:isbq,uentl)t e or

ol ymer Dbl.e IS the sheathc nt 0
col] RSO E Ar OB R 6 S DL P BB fiSonent
then the sheath conmponent nust be such that it does
m249] pr e\Bierimpohent fibexs shii ala b@gnadﬂffrdnhtﬁe bhvr:b copolymers dchexding to

sheat conp tran arent 0 cen
song oSk U v SR BRPF Bhnefl Aty TR Mt plock
intdpp pmérhh augt bie fofti LD Stedfiber. af dr xS $i 4 Ktieathfe@retidonponent
. pol ffer nt. copol rs can_al so he used .
bl T e I s R TS, b e Fose s e S Entdsg plend
with tR®Nock RitehEFy ARt y¥anWa et €ithaPthb sIEQRR AR tofe. al"y@w@ilya@{di peeferably,
and espeC|aII¥ﬁmhere the sheath 20 conponent has

the cgRElymerdriqnd heath comapnenhf thoPigoreRAR ARt but Britis Ithe core
corhpiRest, @En M m%%t)nent b sehenaiddabnde ?ﬁ:v@[ﬁ @R r@flinking
the invention as well, and include such structures as
of th¢ gre.i., th; Sa%aﬂt%ﬂiiljlm’@@tt ediranpiRREns oy ganglucent FOo‘éYsra%mnﬁgch that
sufﬁ&@rﬁw adfaBigh QA?ﬁpaQJ thRALY RS s%bst%{&’t?dﬁl? eRsUME e ORVINR
bl ock i nterpolymer conprises at [east a portion of

Diffeirgyg popolyguars eppejso bp 2850]independsttiprs taf shedtb afd the coree én rrhetsame
fi 25

s S 0, G TR e LSRR 0, B

compofnéle rhesnzt lowhamemng smofthastha ccbra iCbrotmlents m:am types of Ecdrhpmnent

bbon' e‘%{ hape.
fib rse ?re W1th1n th% Sopg o d 0% th e %on Ry we L gd 1encEJ fSth sgrch%res as side-by-

sid¢ étﬁﬂljgaﬂéd fibers cH. grfﬂieesrha@mg sé;arammgmnmf iynare poeteacthe mventive
vari et fiber _diameter is

blo?%&é‘?&?%@“‘?ﬁ@%%ﬁeé?ﬁ% CPRERu e RS R TS TL i T

termwhich is 30 defined as the granms of the fiber
1230] 9 OOCIhmsln@e of te fibbxat ndtilinered s Forerxginple, tiypindffibbahme mtcircular

ener al erstoa ext.rud nd havi ng a, deni er

crofl e el shae b sBup Bp A v BB A05es P I ByqRETnge. or
a f13Qi.e. Firtv@oddikie pshapd. e fipendisadsty hereih ey sot limitkd bethe Rizapk 0€)the
fba deni er of about 15 or less. -66 WO 2008/ 089031
P$BCT/ US2008/ 050720 M crodeni er (aka mi crofi ber)

generally refers to fiber having a dianeter not

J2Hat er Rieadianateodin LEGRkamired ami&élmmd uFaWariblr}e)fff:isbe)ns

to . some enbodi pents t he jnvention,

Ge AL fhd Hibi e 8 s S brg AR L e et DEVT + RSteee Giogich s
deftnd@ aethagians iof yhe @ibeit e 00000BEers Shehaf fide€s length. Monofilament
generally refers to an extruded strand having a denier per filament greater than 15, usually

greater than 30. Fine denier fiber generally refers to fiber having a denier of about 15 or less.
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deni er, however, can be adjusted to suit the

capabilities of the finished article and as such, 5
wowewsdsgpsef erabl y be: from about 0.5 to about BOI/US2008/050720

denier/filament for nmelt blown; fromabout 1 to about

30 denier/filanment for spunbond; and from about 1 to
Miabdaier 202 00@ otiean] ganthally eefiarnto fiteohavorgrt dimugersnongigatdr than
abofu[ (ﬁﬂﬁﬁ}o e't\gp S}%}h ﬁle%‘ﬁa%rs a@go?éﬁé ?qg%o}ﬁ’e e[‘rmg 1%%91!3 &F the ?nventlon the

greater rea er than

dlamquﬂactantb@ wﬁ&elﬁmmedmﬂth mleirepaablhgongheeeaztsamtﬁ dfalme ﬁﬂIer eﬂlnfahber
dellferphogvaelvt%rrhceazag)ée g@ﬁlgtg s F()) 351r gtre cal %ﬂcﬁileg PE %e rlgghefdtaa%'ic&éeﬂladtears guch
woﬂﬁpgﬁﬁﬂMebeﬁhanﬂabamsuﬁﬂmuﬁﬂﬁﬁhwWHEHEhﬁetmekbbp@iﬁmaﬁbmn1

an al so shaped or f b ate
o R Dk e rRaRac whriopd wnp §uEbot L et Hhiado fniqFaunen
for Sokthuelsasdung filanteR, NanatheRG, pREErEINE ele d¥RiYr isReeater than 40 more
fabricated by any method known in the art, includi

PrefaraRhhe BRIt %Fﬂﬁae é%%%a“(jéll‘ﬁt Pref:’?Faili‘M sgeatey iy 8 egqug! Weqsl These

prefefenbsafd dle (0 fead: Ak BRichBEMRAKIY §spalehplby BRREiRWbRhES,
doubl e bubbl e and 15 tenter fram ng), cast extrusion,

greptgy @at 3b6Rt 46bl di ng pr ocesses, thernof orni ng processes,
extrusion coating processes, profile extrusion, and

§P528t  eXithk ¥RbRITtoPSIPRES&AAso Bk BRIpEd & faMtatel Uk biastlcl 1A,
processes are described, for exanple, in The

coafipgsy diegipetfiing. @pescrhong ad therliesn r%lplb@lgstw Kl keoeti gy sheet may

be fEBh('fa@edEg/' ahy %thoé RRSW tﬁé’aﬁg‘ @%g BNV Yble prd@&ts (M) simple
6-417 and Vol . 191-192. The cast

bul:@i@t P u@lldiﬁ b%@h@wnra@om eglérrlwé éluc%fteppeébbahlﬁp gloublg bolpple and

I
oL Rl o RGO T g e

extywsiod icorying prreesyest profilengyfrusisat rudshoet extratiomgrocgesesf Sinwle blown

bubgiée?gﬁlf%g%’we?% d%!!c‘ﬁ%&f f&’é&cfu}@f: R 1RE Eﬁg%%?_)gg‘m?éf%hemacal

TedBnologs sﬁlsk—Ot‘Bely:rrﬁhrrd E&tIOSdhh\qu]Ey &r&bnSI Nhvey o, 1980 o¥niahg, pp.

V, rk, 1982, . .
15D B8 A o TP, TR s e Buger QR i
Modéra PldstcsNid-PSobelr a?)@SEI&pdopddhﬁms ‘(Zi(ﬂﬁlmb 66, Nuer elj pbges 256

cludln t he dlrect xtru3|

known
to B0 LR g ke heppe PR D e et ot Plag Rl o gneshee
extﬁl&@fr@mgssest RE hestmeesfor Baafpld, & BxdticsSatfals SncﬂProGéS@d’ﬂﬂSe@mour

pr extru rocess that js particul arl
s. S euhinasiinte Thcopingt vk Nor e reaobiribent. Niorerkalfg>
ppgge553%@ aﬁ&ﬁ#]mﬁ g%bgps accordi ng to enbodi nents of
t he |nvent|on can be used with other 30 fibers such

nyl cotton, harTNl etc. to make el asti

T2 s ke e e 4a Ahpomaem PHEeHESos (i hown medod.

1ncm@in§tthéf(ﬁl)ectr&&h§&ﬁ@6&asﬁflg 66t ke xkiubIBf Sit6R) c@AADb®tamping
| yester PET fibers to be dyed at ordinary PET

tec]ay@}eﬁgPr@g}ecﬁxfrp%%ls A G2 REGHATHFIEPSIQE BEPCESS Bt & particularly
suie8 REGE ﬁlletjékaﬁ(ﬁiof ‘&@eg @Q&{s O03H3adardd@ld 1482008/ 050720

spandex (e.g Lycra"), can only be used at |ess

severe PET dyeing conditions to ?revent degr adat i on

CQS%I. Oper[ihf ifib&rs according to embodiments of the invention can be used with other
fibers such as PET, nylon, cotton, Kevlar , etc. to make elastic fabrics. As an added
advantage, the heat (and moisture) resistance of certain fibers can enable polyester PET fibers

to be dyed at ordinary PET dyeing conditions. The other commonly used fibers, especially
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[ 255] Fabrics nmade fromthe fibers according to

enbodi nents of the invention include woven, nonwoven
w@easkstosl f abrics, including circular knitted, PGED§2008/050720

knitted and flat 5 knitted fabrics. Nonwoven fabrics

can be nade vari ous by nethods, e.g., spunlaced (or
spahgeckr(ogy haeri € acanyordnbawrgdl etdyssfsa\t@ra ST deingi wpdlidsmsdo prevent

. 3,485,706 and 4,939,016, carding and

d%#%%?%gﬁﬁﬁa%on ing staple fibers; spunbonding

continuous fibers in one continuous operation; or by

235 bl dwpbrigy neade ioinrthe fiber§ adserdéng to ebédibeite ofthelinvention
incﬁlﬁg %ﬁ%ﬁeﬂtgdv%veﬁ: %I%i%gtqgﬂrﬁg IIQJIU&I i at ¥ 19%!1 Waﬂﬂgﬁtﬂ:@ and flat

resu ese vari’ous nohwoven
knitrerhfiabiaast INonwgveindatirivs gands: raade vinowby hethdde see. skvidldced (arn
hycfrocF tnz?rgntcia (gntz}ntgﬁedfjfa&%s%g ldlsceélf)%eﬁi én@lrs g!alt:,?gt] Ee\]%f 3 %% gﬁ%
4, 939 O, sarding asd &armaﬂlgz bonetingk stapild fibens; E}lilmbsmﬁ)lmacooﬁmioheﬁbers in one

t . bl d h
co PSR spitnin: B e g or g e Rt il B Soseauenty
calirﬁelemgmd rhl?]rﬁihl@])c bcgaﬂmg @tetbltehﬂtant[vé’e?G]Thé@anl t shohwédveh Gsan@an
nmage ro Ipers o rom sol uti Qn nn|n
ma&léawrg@ﬁe@aﬁﬂ?ﬁ Y iopen tp e qiﬂéﬁéi phsyrtand iy d?ﬁp iR shot

limit&d @FaRP pAr8ESEar "R Imﬂer%ahdaﬁbmaddmIﬂm fiBils areSdMoN RdIgkd
and dry spinning. In both methods, a viscous sol ution

within theoichRRst thesinysifipdnclydipgisg hblendsiof theve nenel frbrEsnvifpshes fibers
(eghﬁ@Mgﬂﬂ&QnggggﬂhghgQOQ&na spi nnerette. The sol vent
subsequently renoved, leaving a fiber. [257] In
some enbodi ments, the fO||0MAng rocess is used for
f#30dh s pYamone frbrissican bopads gk §per Ajaiaprbier splHd spipning or

fladhRY@BRiE iR @&éﬁML@&@h&ﬂém%@ﬁﬁ ﬂltéqsmﬁ&ﬂgomn@&n spifigh ARG hdes wet
system has been %reV|ous disclosed in U'S. Patents

SPiNpNE BAgiB0sPEBHNEa i bR meghorl, 2 \aeyeus spfitien oapdyHeriepymped
thrdd%ﬁ QRRF AHaQfk s HBERAGR: AR RIS of B sﬂlﬁlﬁekefttee hd SNt is

process I's conducted in a chanbe sonet i nes
Sm¥%memb@ﬁmﬂﬁﬁaba@n$®ﬁhﬂceII whi ch has a vapor -renova
port and an openi ng through whi ch non-woven sheet

ol I alp E’(grﬁ’éjé%ﬁl%&ﬂlé?ltst hﬁ f&[&ﬁﬁ}f‘ﬁm&és fs%g&f/f%fjﬂasﬁginﬁmﬁg fibers
solution (or 25 spin [iquid) is continuousl

andyfgreingilets ploaprriagengye efhyletceyelebeinteppenen J?l/le bagiisystem has
bec RS RHI dls@féged%%":’; ‘iﬁféfl{s%t 9%6@5’6%&%& 6\{;1177!%@1{ ﬁ@[&‘filé!rethereby

€ pressure of the solutionis greater
incefpoatd o irsferepredsuyr i@ thiii ankirdts Theeprécomes tongress uragchamber,
S0 tllm%? rﬁti«%?er%%g by Jrﬁnh OJI;%lgeﬁlCL ézésdasv §84 Pé%%vél?ort ag(? %1§ (g)};emng through
wh{cﬁ b81}-whhen sheen g[iamqahmducpdahmheprowls wtramnvqia?sbmet d:uhuwgmor

spif g ey SheR oy T ot P b s BLFRD bl and prggoure

an ¢dan tieaphrcall @ a doAdhat, \peesnas: b "1 grﬂ&tb an the
dybudiddan deee et that. THe\peespli@stihé badution-is & cthan th
di sper si on. e of the dis on.is a [ .

clogt BT "5 TR R RGeS BB pe kP HE Selyed i

the 3gi@ AEend AGmiMe: hltREnpiasRlOphabdixdirspersion is a -68
WO 2008/ 089031 PCT/ US2008/ 050720 polyner rich phase

\f?%)ﬁjr dC Fll?lta gjngl% pEer ase polc))/mer so?utR)n pgsses throug a 1et<¥vo wnp orl%ce into a
lower pressure (or letdown) chamber. In the lower pressure chamber, the solution separates
into a two-phase liquid-liquid dispersion. One phase of the dispersion is a spin agent-rich

phase which comprises primarily the spin agent and the other phase of the dispersion is a
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di spersion is forced through a spinneret into an area

of much | ower pressure (preferably atnospheric
w@e@sosna) where the spin agent evaporates verBCT/HPI00$/§50720

(flashes), and the polynmer energes fromthe spinneret

as a yarn (or plexifilanment). The yarn is stretched in
polzmér-tichrphede vanich ¢ontaghismeast efdhe polymgradihisawp phat ligejd-liquid
R R A S S AT
atnfosiieric prevducke whamdhfsappaarganu ewgodr-hes Yerbiapidly (flasheppaml thigp
porble #rien PRBP b eRG b For aUTR TR o 8Eea ina
tunadthd tsulilectt drogmpat atr@atingwiatie, Tae kotamg bfafﬂetHas svmph thaThe

b i | aid do on a.novin '
wai gt B Baue b off odidue ene S35 Amerte 2o raveHes e g o
opealt@ tHOwED IHa réxa@ig adfld AGhdFRIpAR al tﬁclaﬁrfd&a@ledscnmubgmouon
gener al In¥ across the belt to forma sheet

ha‘?%e”@@be Smplirdedegarerga P B3 ‘I‘qdefo%lhs‘?’%t% %W?bo‘s iailﬂadown
on AMRGViRG whRl1dy-ddvin RMIESafdAbot B) @M fNAE kR BheER R RRLBABIE fnd
a stationary multi-needle ion gun and a grounded

forth9peitlatig matign fetrapgeshte be generaly |afm58ﬁb%'aqlfé0 T Hiket s
charged to a DC potential of by a suitable voltage

§mce. AkhRe bR aetecrbyite €adild dieieh W 18 el BbViveSbeRCit biters a
spin agent vapor streamthrough a 15 diffuser

core@ﬁﬁﬁlﬁﬁgg}gr?@nq %W‘ff‘élrat sgatiogary pryli-necdlerippgrnand agraygged rotating

targ%?gltaieoﬁhe mg-dédif 1632hn BARLEE! & e ot@ﬂt&@ﬂﬁﬁ}pfsuﬁﬁblé D&itage
lows it down. The back sect i on of

sougrief Thpsehargadyrehis catrigrliby Adrah veloidy spipageat @ppy S(‘)‘i‘ﬁﬂtl Argegh 2
diffd eqiégrn{)jﬁsrinéot'ivo Ms: qqrdnpge@%ﬂnd\%bta& éetcuonl 'T“Fé Hﬁﬁu&@%&ltrols the
ere e back section and the target plate are
expiaptiergefahe wethang stogitsat dovino et bask secfieppirthe fibliusd olag He atawonary
ancfjsjégalr!ltggr hlfqﬁltggt%l%%g %If it nzg/%tellﬁ)cgg ?lhvgh{r:lg \}ﬁl 'tIIe cﬁlssé%he}e dth?ﬁas'clﬁ gctlon
andothé facﬁematbamlﬂn®glat |thm rotate pcvgth@ntAspimm«l hmglps @fe driiled in the back

sl o et o i RAeHE b A EE BBERA B Mt 0
dlfﬂuser ehackcianittaplegalt lstyckatgtdf ﬂtetrﬁ(ﬁiuﬁgjwett thehehﬁfftlseﬁbuﬂ:k hﬁitldn The
web sva co Iech

moy e BBy et DRy s R R P et e SRy uudled o

the fool £:@Bhedd @ pldeE FREEoh DR rlapHRE®HED Widihy oauédﬂddcdﬁrtﬁésﬁovmg belt and

ontroll ed by the belt eed. The she is co e
hel%@?%é@r? ?H@St{f& fpregg e f‘ﬁ’é‘e@ B bheetatiftoht FCBP?SSF n‘}é %"S
belBIpediL trHE Sebay bdireddéd beth @MttheSiel@RGtH cbisoR@atdansll Beb a

outside the chanber and then coll ected outside the

strue g ingoHTigiant Higagh i hanflod gptside ghe chmbar gnd Ggmeollected

outGADRE BN ok wiligpkdivent i on provide a soft polymeric
flash-spun plexifi Famsnt ary material conprising an

|nvent|ve et hyl ene/ a.-ol efin interpolynmer  described

Amcgl}igl,glgbp%yne §opRod g{leﬁ]}t,q of ey 1gvengplépr|0ﬁ1de a soft polymeric
ﬂaéhnsbﬁﬁ ﬂ@k%ﬁﬁfenﬁ%ﬁeﬁ@ k@mbﬂfb‘ijﬁg(anflﬁ%h@@&h‘)tle&% Qlef:l-n fn@ér%olymer

about gP mn or from about 0.4 to about
desmﬂwdélﬁ@lra uefasblyythe pditeatierglelingntgpoly menlins @tme@ I%:Xg‘r%ltabout

0. 1% ag&lpf@e%/u Hin &R A6 @Q%"&bogt ﬁ)og/ ﬁ‘ ﬁiﬁl anfl" %feﬁsﬁ@q}oﬁl about

ar weight distribution of the interpolyner
0. 815 ¢0 dhopEl &Y g/eherdraabadeut .3 had dbewtd). St(}ﬁfnt divferably othe molecular

we%&%c@s?ﬂ@&%o tggglegété‘;&gﬁnggﬁ? g%ltag?{hza an t ggﬁ'tr 1¥ss %tneal[)&ﬂlfmﬂas

Moreover, the flash-spun plexifilamentary material has a BET surface area of greater than
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WD 2008/ 089031 PCT/ US2008/ 050720 about 2 nR/g or

greater than about 8 n2/g. A soft flash-spun nonwoven
wG@h@ensgat eri al can be made fromthe soft pol REEUSM08/050720

flash-spun plexifilamentary material. The soft

flash-spun nonwoven sheet material can be spunbonded,
abcait 2@’ lgon desdter Han Poiund ad/gb drvédlastesemoneenso dhavematsrigfcan be

i, V. [ OVl de 1. .G il -

L g e
nomstavyil greet/ Bateriad bhan ienpentoodednsra fahdsd or padtet boreied,) Other
e DR Do O SR RO R B By e
compridéng adfethylzat/ magiha abapédlybed(dasdbalietin) blendéd @ithrhigh density

density between about 0 87 a about. 0.93 g/cc, .and a
oIS g ey S T £ 50 P3P SRSPO R g e ndeR o
betWher Bt (t hendrbeud 1Dig) 1ANBIAT Adahsitytedenaboll @B 7anBEout 0.93 g/cc,

surface area a,reater t han about 8 nR/g. The soft

. g.. O]
andeg lﬁglﬁg‘%?f OYFIEH6 AR PRTCD et t]%?r‘i‘é@f’u%aénda‘ﬁheé‘ﬁ%\aeﬂﬁnglarﬁ?ntary
malef@as 8BUT shdfblardal Bsber Sl Abdl B WIWE MThe ReetgshIBEEnd¥voven
t he above process or a simlar process can used to
shepidap ag eparify efdt fepstssinbonded ol efin sheets for air
infiltration barriers in construction applications,

zo1pac k agisRYpsiidwdSenBhbetEMRIESShEMBORE PREBSs ofS sifiiel §iddess
packagi ng, anners, and for g otective apparel and

as ( Lecl| Vv ar €
cangiseiglo reRles Tyyek [spaondeshieitnahedss far ol A& 0RAPLKCEAN be
coniREGiol 8h1Bad A o E%ﬁn@ﬂ%h%@@ﬁ EfpResR eI NGs @dical packaging,
enbodi nents of the invention include elastic conposite
as bgnpgry [apd for erojectivejppppet ) atbpitsdiave el astic porti ons.
For exanple, elastic portions are typically
26231 1 UGtyBGkatdataRtiBls 3RE¢h MR bS hadd@Mh (ROFibdrORRI thiftics according to
revent the diaper fromfalling and | eg band portions
empestigeriy eliibe Ingenkiap érciuds ClasRRPPHICrSIes g efiapap that have
ela&tc%%ﬂtioz§. 1For%!?§n]§ié,%ﬁls@c§ r@orﬁfare"wl!)igﬁly' condtihERH RS @1559 waist
herein by 20 reference). Oten, the elastic portions
bangporione tarueeat the diapar fiiont faHige andiles barfdgporteamis kyprevest eatmge (as
r. [ [ of: reliabikity. The
8 900 CRTOLT P QUL LR SRR ot ]
refegencal tQftems theklastic oot peneitalstteiciotny figtingland/or fastening systems
e B T R L S
progtdesatictnres whlics coolsieclelaniclty Sith preathhlsiigndor gatopiet the inventive

GRS W0 285 eE o] Tt B ko e v R b0 o

pro€ididondllpaenipficitior d0/688)7 iafileb ddysiedodsn NMaukihQekSof non-wovens
articles, _including cons r ods, such as durabl es
Cowl%ifg’ﬁﬁé’é Hlednegial 58 FEO égg‘ﬁ%lg‘? F‘?‘ﬁ‘é‘n gﬁ Bifdp various articles,
incRidRR Qﬁl%umhﬂg(ﬁhﬁ,@hchgﬁ\ﬂﬁﬁlbleb Yt |ERs DU onGidlidrOESods, like apparel,
_uphol stery fabrics, etc. [263] The inventive fibers,
diapqrs, hespiflgoraslygiene appligations. pahqleery fabsicy &% ous
structures as described in U S. Patent No. 2,957,512.
ff2g3] exarmk enveh@eabeBOfiBfs ahfl @absitd ¢hatalsh e dQBIGH VAARMs kthuctures as
30 theUpr ecedi ng pat ent elgi .e., the elastic conponent) .
des&‘é‘??db‘_é rSsBP‘éP:té}BO- WP ot h Far gamle-Jayer phedrthe %Watufeafﬂﬁs?‘%‘,i n
the €& hApdidht VRE MR didstt colRpoRahiPehn Her§RRLd with I8N &L Gbers
nonel astic materials are made into elastic .
andsfpbrigst qypecsally Atherciintirateds crepsd. GriReAt G4 enmplgEicanaueioyre

ma&@i*ﬁfd dfasti® stﬂﬁﬂfnj:sb AtRchment of the inventive fibers and/or fabric to nonfibers,

fabrics or other structures can be done by melt bonding or with adhesives. Gathered or
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fabrics or other structures can be done by nelt

bondi ng or with adhesives. Gathered or -70 WD
wQe@8/08MI031 PCT/ US2008/ 050720 shirted el astiBCT/US2008/050720

structures can be produced fromthe inventive fibers

and/ or fabrics and nonelastic conponents by pleating
shirtdyeclason stelcanesi can bo pyedvred fro(natbe deswive hibeks amd/ ¢, fahricRanént

t - et chi

Jgﬁgté%?ogrﬁjég%%%gg e(ﬁ«%a{tlg% the%o a ?@%&)nel}? a% dg%Chﬁéec%P e, Flan:%t

Nosh937rkiZ nigridr h@atealchment,cprﬁ emqmmgme alhstercompomohpremtae athchment,

or I[eat S

26h% The |n entive e 0 can be used in a
Sspun 131618 hf’ Sthc C@Plgﬁn%ngr#%a‘ﬁ?%merétnt angl ed) process to

make novel structures. For exanple U S. Patent No.

12601, 48he ildiestmedﬁzes adpn cel bstsed isheetla¢eliZyr hyidiadpnapamally
ent%flé\f\éd?Prgc%?s oerpzéke nov ﬁggi l\llr%) n]%()Ir %}Saz)n? llef: IL% ggl{alie(r:lp O, 438% h4t82
d1s<a6sed eiselndtio abkeh@r givhich am miwsie sleuseckhe ﬂo%ﬂ)ﬁ@iﬂs/ﬂﬁns/fﬂ]ﬁic
d q@ % Ilcations where high resilience is desired.

eSPrsane Patent No. 5,037,416 describes the

advantages of a formfitting top sheet by using

268t i ¢ Gonbinaos el@ﬁkeﬁlﬂﬂfﬂm dg¢@ribéd hdrSn cRatlertte udad in woven or

ers could serve the

km? %Pﬁgfafﬂgﬂs %?erﬁgﬂ%%é?s\ﬁ‘fﬁce it S‘fﬁ“ I patent No. 5,037,416, or

could be used in fabric formto provide the desired
¢2adt i cill.y. Pa]leﬁt N2 637(}37l4‘16 JeSrib&abemtvaitages 4f DBEmTung top sheet

by ésn&eﬂastll Hb ons seg \r/n%ﬂl f{}gg r}%{e%F gé C%:OS%%QE e inveptive fibers

ose N Can or ' e I'C sheet
coul®@irvewhd fnlncttamr df&lealbeolmﬂﬁ 5 Paednalibi 5(;037[1486,eo‘rlca1|11d be used in

i.ncl udi n rev rS|b necked material. [268] The
fabflﬁ{cf t?l?‘g 1%1 © sy Slﬁealﬁ% f48 be a nelt bl own elastic
conponent, as described in reference 6 of the

d2@AM ngdn ofS. Ba®Gnt NRat4€98ﬂ 7ND(MéIm&ZB ,tlilﬁﬁ)venﬂﬁb :[ﬁliéﬁ@dnd/or fabrics
. Elastic. panel s c d e inventive
aisipga el be Sl d Hate R e i i Ly
mafefitil iBNadiid SrevasibyaEbieISnat&ial. 20, 14, and/or 26 of U.S,
Pat ent No. 4,940, 464. The inventive fibers and

f i cs described..her ei n as_el

Bl onerts TEEhEGES b Asf B RuBlodR SE Mgl Spipives
in refeeenpab efthg drafvzhgd bf W@Pﬁbl&&(d ¢.8smat®.i al s can aI so be

render ed perV|ous or "breathable" by any 25 nethod

:I?@:j\n;pe lasltjle gr{e S can Cllsc,l)'I ge mgde % g%elrli\;elrjlaxbe TS andtfabncgihﬁclosed

orating, mxing oans
hertinkand amtdbe ety foaixhopk, ztshﬁafrmfs 18E3@ 1) a@d/op 26 811618 Patent No.

4 9\5;(? Bf& %%g 1nvlggtl1Vé3§“{bemn§ ?bggsl(?e&%rg)'\ﬁ g)erﬁ@rcﬁe\éf? %e 'ﬂﬁy %as aastlc

corﬁfﬂin&tﬁi of d¥poSiteI&R pBFcls @Y., Shy268hofaREpdbn. Pat ent  No.
5,085,654 by Buell. [271] The fibers in accordance

e ios SO RS T R R PR
mebd kfovaDMelie arGaciadiag by appeferikQkl@ting, microperforating, mixing with
fibers or foams, or the like and combinations thereof. Examples of such methods include,
U.S. Patent No. 3,156,242 by Crowe, Jr., U.S. Patent No. 3,881,489 by Hartwell, U.S. Patent
No. 3,989,867 by Sisson and U.S. Patent No. 5,085,654 by Buell.

[271] The fibers in accordance with certain embodiments of the invention can

include covered fibers. Covered fibers comprise a core and a cover. Generally, the core
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-71 WD 2008/ 089031 PCT/ US2008/ 050720 conpri ses one or

nore elastic fibers, and the cover conprises one or
worens/ogel astic fibers. At the time of the  PCT/US2008/050720

construction of the covered fiber and in their

respective unstretched states, the cover is |onger,
conyrpecaleloy norgrastic fibers.|apd khgregear compiages pheorguere inflapter fibers. At
the-wn% o?gn ecrons%lﬂl tﬁ(ﬁ%(éli?e cIobgred ﬁ%r%na Hl tﬁe1? I%Eé/e%mel LQ]trs]t?etched states, the
covems dmgme Wpfqabe srgnrﬁcaeltlﬁ ldnlgble then vhetCthftbea The) vce»rer surrounds the
core ma congeerne? manner t%%waliy lfel ragoual)(x/ p Co %1gurat‘1?n Pncoveried fibers are

conprirsing two or’ St rands=or anen
fibdrelvitbduit @ caved/ Generaigl abinided fibér oabﬂull.eeqdfbler tommgitstng itwo or more

their, respecti .unstret tes | w ned wit
fivds M O Bl (oA R A ETBRO) ¢ B ol G R rebhdcive
unstiBEB&! st @Bref@ihed RAWRY &¥istedDEboUSEE aasth&l shef a @rveﬂ@@lﬁber These
the core and cover of the covered fiber. In oth

YargHBG i HEE's e 59 8t deher grbahsthaegre arghaoy Pl tlrwogrrs%flre In other
embédiBeitd, @_Q\Fe%lli ﬂ%rs@ﬂa;&loﬂ@hb&arﬁ&ééﬁé cord Qrdppé@in dldstiOover.
substantlal reversibility of heat-set stretch |nparted
or fabric omtheflber ca
2783 ul gﬁuﬁ pEFbytanta) FeVé‘S?‘a'?ﬂﬁ " hqa- SeéStEeé‘%}’e‘P’é?a“?‘F B é?ﬁbﬁra‘?{ fabric
ma8efr&if Ae- 1R canRfaQis&rutSpen. I&ﬁ@fcﬁﬁpl%ﬁé’ ¢RVBred iB&Itah BEheat-set
dyei ng and/ or weavi ng processes are nore efficient

befpgditide andiy rgapae. than thedweing apd{oy weeying preestss atsrparg efficient

bech R EbeP RAER kAP S0 strbRrh Yurihdwindlnd op&@fforREThiY $Eful, chllbe
dyei ng and weavi hg operations in mﬁlch the fiber is

usefyl i dyeiignd Wentiee epesysiont in vvehethq Bberpefigiueyng oatedy sppol. Once
the‘ﬁgér% argh drsbvegﬁﬂg s%'bﬁl leteglh%@%{hg %ox%?éﬁq{b%gor{ faﬁ%cog{ r1f51‘rﬁg ﬁi eC

ng t cov er can be rel axed.
cov@mé§1b@rnas be eddvail e onkrdigesthishiechaiqparetuasfthe drpamnt of fiber

necgfsﬁﬁsrﬁﬁapfs %artflc%'iar edth %@Jt@gbﬁg‘g ﬂ\lﬁi}égglsggﬁir@%(aﬂﬂt srﬁ%t&u%{{t

aga
shrmémr Sudi levemem hegetef, e@lsacsﬁbeu:s hndmebodsad aharlrmghlmedﬁoecsfand

artlc es m ge ftr hn? sgcl(llnt%%ers ﬁreggscll_.paf:é 1ncl5 S\D tengg flqc% glegerla} &ngl% 5%7,230

are | SCl 0Se ent | Ca
(publi¥hbds @SQ005016J10B), ivhtek ds iasorpisa2d Bﬁ)ﬂﬁfﬁ&ﬂ:@ Bgreinvihiite bntiraty.

sucs i RRERL e Bine S REtuatat IR st ware Bet ne

modifiv&tink @ miMetréve@iblihbhiaut, clasiedivkiscabli@Namdladtidi®kde therefrom.
reversi ble, heat-set, elastic fibers, fabrics, and

cl eg,_made  t her fro Preactjvated art.i
B b RO G P be bR deabiRa T b Bl orily Hhpeae
Nol\ﬂ)226;'9922160 A9B,1, M0 . (KECO RMormidn), 4nd G, 5184,6%M hil obwbiciNace
. 5,354, E) all of which are 25 incorporated by
incprgprated by LefpEResi e bRl SUESY  r ety [ 274] Hi gh
tenacity fibers can be nade according to the teachings
¢2740. S. HRgli enicsty fiNexs cfn He]rﬁa&%eorﬁiﬁg tcbth8&acHhited of BIrs] Phents

ARSI T I N GG

herbiAGh thelir B@irBAycr odeni er fibers, can be nmade fromthe 30
i nventive interpolyners [276] The preferred use of

I nv nt| er mat i o bri
ng% ow en1er hgers ancluds ing mlcro en1er ibers, can be made ?rom tﬁe

inventive interpolymers.

[276] The preferred use of the inventive fibers, is in the formation of fabric, both

woven and non-woven fabrics. Fabrics formed from the fibers have been found to have
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woven and non-woven fabrics. Fabrics fornmed fromthe

fi bers have been found to have -72 WO 2008/089031
weEQnBBREN8/ 050720 excel l ent el astic propertiBSI/DS10081¢50720

them suitabl e for many garnent applications. They al so

have good drapeability. [277] Some of the desirable
excplanp elpsticepsopofties nlaking thendsuitalile far nrmy secetappbsisiens. They also

I nsi |l e nodul us and pernanent set. For a

hav%%aﬁgﬁ%r%éﬁééﬁﬁgbri c according to certain 5 enbodi nents

of the invention, the preferred properties which are

dBt73i nedoreef the dﬁ@tabbwsoxneft'@? 8{ fitkenand| febrivodan hegsxprgysed in

T 00 6] | i.08: -
erty RO g 1A BB ERTED Do MBS yREABing o corain
empodahertadf the ineggion thapi8ded m@strtlpsr eliieh abloptaintd amad Gdlotve:

400; and/or [279] Tensile nodulus (g) (50% extension,

cle ) r .

e e o

dir@@@ﬂ (Mba/ pnefe[ra@BOl}ESSTMODemws aedfersbly dess (haD BB, extigmefeohly
nsverse direction (TD)): preferably |ess

fmf?‘ 1%%6%%) aﬁr%o?e preferably | ess than 500, nost

preferably from50 to 300; and/or [281] Tensile

B us Teg)ile(BBRBue xg) e @ntenﬁomﬁcy@l@; MTD) prefgrablydesithap 700,

ol O T3 M p 0 PR B R 0 BT Qugh use

of a nodification of ASTM D-1682 wherein the
42803t ¢ hiﬂ@gsilesn%%ﬂblsw (Hh extentstpant exsiasi traneeriekiiroctiph (TD)):

f.al e
presF b Ea Y (USorRATR ) REHET S0 bl B M0 5
andbffT about 5-about 25% nost preferably Iess t han
10-20; and/or 20 [283] Permanent set (% (50%
nsi e
TR, SRay RaRE e A% s BRSHFO SR, TR i ﬁie?/ than 370,
mom’rd¢f©1ab{y28ﬁr}403®r2@ﬁmdtorset (% (100% ext ensi on,
cycles, MD): preferably less than 40% nore
era -
FE0 o oy o 0B OSSR AR TR
whesginghsitgtehing lsctyycleé g3theFD)an cpntefued ﬁlbfbu,gh fabsis failvam (APextension,

t 0
o FRTP FEELEFAEL o’ 1520050l AR S Q00N s
moﬁtMﬂ:ralB@ﬂﬁ*s ffmrﬂ)@@ﬁtamd/@r(C) | ess than 110, nore
preferably in the range of about 35-about 105, nost

gﬁzgff] er aley,g eﬁ’t'Elat“(?/ﬁ?@% I{&%?s? an 9 éo# TBE g%f&aﬁg?{sg%ﬁ §5%,

have uti I nve
momrmefamélydedmm&tgﬁaf wptieboueiﬁﬁmnd{orby a fabric nade
fromfibers -73

[284] Permanent set (%) (100% extension, 6 cycles, MD): preferably less than 40%,

more preferably in the range of about 5-about 35%, most preferably 8-20%; and/or

[285] Permanent set (%) (100% extension, 6 cycles, TD): preferably less than 40%,

more preferably in the range of about 5-about 35%, most preferably in the range of about 5 -

25%; and/or

[286] Bond Temperature (°C) less than 110, more preferably in the range of about
35-about 105, most preferably from 40-80. These properties are preferred and have utility for

all fabrics of the invention, and are demonstrated, for example, by a fabric made from fibers
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WO 2008/ 089031 PCT/ US2008/ 050720 according to certain
enbodi nents of the invention and having a basis wei ght
w@Rooabgmsl 70 to about 80 g/ nR, preferably aboR€T/¥82008/050720
g/nm2 and fornmed fromfibers having dianeter of about
25- 28 . m [287] For neltblown fabric, according to
accomslintgeb nerebobadiangnss @fthe ineeniiny et iagimg atbags weightrafabeut g€ to
pi %
abo%[ ?(Pg/l:n ?gfelfggfg agi%t 7E) %ﬁ}% ang%@g ?13 f%o%f‘ eléag{?n Gg%le%eé ’of about 25
28umre preferably in the range of about 10- about 20,
nost preferably 15-18; and/or [289] Pernmanent set (%
g%ipl% ex%gpﬁlleﬂlﬂ()w@f gla% (?rdl-ll;ig)lo ceﬁﬁlﬁfeﬁfb@g HéP %Eﬁlettmtftlon the
out nor e pre er a e range o
prefedred poperti2Ofollnwst preferably 15-18; and/or 10 [290]
Tensil e nodulus (g) (50% extension, 6 cycles,

0 - ikl 8 O8RS0 Bt .
nwﬁﬂn@khanmdmhmse@gwmm609@®mt%hsu@MndBMbvdBé§ anfipyr:
preferably Iess than about 300, nore preferably in

E[E%i]r a-?—g?gf'g Flan d (8590%“3& ﬁSIJﬂb?Cy&&oTIb %ﬁa@era mjés?{har’l about

prefe | ess an a
25, mepre pygfeedbdy iatsherahgesed abmﬁoab@mﬂo mdst FieferaptystS-18; and/or
preferably in the range of about 10-about 20. [293]
Pé%h?e PreR&llh &R é% (%%fe%ﬁs%h 8@%1&6‘}(/@)%&%&&5& foPHnore than

ain fabrics ma some enbodi nent's of
abauh¥@h miorsrprefarabllyan éled@mg 196 alroat 2QP-abpur308xandfsire, by
nmeltbl own fabric wth nom nal basis weight of about
992, TRdR rﬁ&ﬁ[ﬁ‘sf@t{%% eQfnGonl B c dTB Y&érabl?'l«%@@ﬂaﬁ‘gbout
Wit h Anot her Pol es 20 [294] Thé e [ enelfa-ol e
300y moekprifisrablypo therranes of aIWUb -pibasih u‘ébi agut h5Qand/east
anot her polyner, such as a polyolefin (e.qg.

re,@zypr ook PR LS Mﬁblfyna@ Et$hin a§é{f€ |75 aord sl%grmﬁtss than about
above. This second polymer is different fromthe

70, snyyprefseably. in glegpngs %P@B’Rl@ At p&l ymer in  conposition
(cormonomer type, conononmer content, etc.), structure,

PEIRPEr t YEhe QY prépertfe@ AR ﬁ@tﬂr&mn@fhamtﬁl fop Eer@XARB® made in
bl ock et hyl ene/ octene copol yner is Jlfferent than a 25

sompegiRoineantiaf dirdnsatieh and yp dryeastratedfaiexpmplenymelgjewvn fabric
with BEm A HasR %tgﬂt ogbo&%g)ﬂg Mahd frddy fiBdrO6K8-10 um diameter.

et hyl ene/ oct ene copol yirer 1s different thah an

et hyl ene/ but ane copol yner, regardless of whether it
L8 W ol k copol ymer or whether it has the

sane conononer content. Two polyners also are

¢oougi dermd edl&feﬁ@&%mﬁnibﬁock htﬁér‘lﬁbl@ﬁl@rs@aﬁjbef b1eKkRBith at least another
nol ecul ar MEI%> even if t have the sane
Olg

polymer, gich aga BAHOIE BMfSesi POBFPPYLene) tm%@‘sem gepys described above.
Thlg)g;%k@g(q é@?@i?f%t%nt fr&f Ae eﬁly@é?lleb&%lﬁfﬂ Hlodksmt@rpBErlrﬁé

derived fromtwo or nore olefins (i. kenes). An
COIIlpOSlthl’l (COII]OIIOII]CI‘ type comonomer content, etc) structure property OI' a

combination of both. For example, a block ethylene/octene copolymer is different than a
random ethylene/octene copolymer, even if they have the same amount of comonomers. A
block ethylene/octene copolymer is different than an ethylene/butane copolymer, regardless
of whether it is a random or block copolymer or whether it has the same comonomer content.
Two polymers also are considered different if they have a different molecular weight, even if

they have the same structure and composition.
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olefin (i.e., alkene) is a hydrocarbon containing at

| east one carbon-carbon doubl e bond. The olefin can
wheooa/osmsoene (i.e, an ol efin having a single PCT/US2008/050720

car bon-car bon doubl e bond), diene (i.e, an olefin

havi ng two car bon-carbon doubl e bonds), triene (i.e,

a5 ef iApdipaleiingis v ippbeebdamedinndap bomoraldiine (roradkshes). An

I r -

e S P AL L R O R 0356 AT bons. o
olefih kzﬁrte a rsuehneg e mnmdtémé],aVMg e niegletcpibemearboredquatervend)adiene

(i. en%nrogefggl}aﬁ/}/grg\g? bar%on %alrl:?on dr(r)tl)llir)lg li:)orggagﬁ gl‘(l) %%réz? eo gn g’lt @HE&VH}&}%&
carb(ﬁf &mﬂﬁ)nabolﬂs boﬂdﬁ) mmee(nh adi Iolmﬂlhs\(mg foar Cdr‘ﬁifﬂ crarlh)asloﬁhsle m

to ab 100 ato m 4 to about
borglyh BufAB Gy e 6%a Oh Blbee: 1B Ak AP iSSPk gtetraene
and dtReFp8lykfes 2420 Uhve 308 ni@é BABoradt@i% 4 of hoR Griod aBaub oﬁﬁore
carbon atons, from 3 to_about 25  carbon atons, fro

carbofl aipyts B 09 BIOEAARSR Al Sqe RS dinge iy Shit ol Ilf“éif‘BB‘r? o'tbout

100Pd 2658, atd‘nﬁsoffblﬁ 4140 abcue P caﬂ%n@ﬂfnﬁo Ro@teaBBbou@ ! 0d B ditdik,
about 10 carbon atons. In some enbodi ments, the olefin

fromg3 tg apqus 49 cashongitarpe e, 3 teybeut §0 garbeseasains. dronydigcbae 25

carﬁﬁlvdt&ﬂs fflroﬁm t% aBQut@@ Q%o@gcoﬁ@rfpﬁp6 ?Ha%@ﬁt'% claﬂ)ogtagﬁfs from 8 to
enbodi ments, the alkene is a diene such as butadi ene

aboaih2p dartntpeorare Pfive 3 ltpalfoyt hearbonsitasm dt beremersbodimentse B tolefin
i Y

L L e R
In ghdrembodigents Hipd dkane ipr dipl}d sapleas butadisne aed 1,3-hiverdene, Inffurther

em§ Ccf d[%&l%s aél'le%s? ?Ee dp% the4h EX %to}ns g? tl% gﬁ](gne 1? gubggtu{ég qfh an alkyl or
aryt dn‘npanmaulamuoklen@cst the [aHs@ﬁf] is Eh@leawmleoé ltHuBene 1 hexene 1-

oot {PbRtaunh 5 rBRaR gl Sy Bl J6e8Ee”

styi@booit a @thbiation theeof. about 20 to about 80 wt% from
about 30 to about 70 wt% from about 5 to about 50

i%?/ e %b %llilnt o? &e olyo%%n 1né€651%0\£y‘nz%gge{n8 %%\%%)eoﬁébg%so%atﬁ Se
froin@badt 0. mlagdnit 9wat% hfeorpabyu0 tdxbeach0 w29 Fon/ibyut 20 to about 80

wtb}p % 0| ef I 233’8Utt7b%vt%5p A 81}t§fti) ﬁl‘éo%gf? g)%%? I | l t56 to about

95 dzt% cﬁ@ﬁ &lﬁbuh €0 &l aBout BOEvtRQ bl)/f@(l)rﬁ fbdis 56 &mbber o0l vﬁ% csf the total
ol efin copolyners, olefin terpolyners,

pol yner s
We‘éb‘e?“‘i‘?@ﬁ‘?"é?’ﬁ&flyrrers and the like, and conbinations

thereof. [298] In sone enbodi nents, one of the at
I[zogt t mqulwmf@ﬁma\sn tosa pﬁﬂsoﬁbﬁf)ﬂd[har}mkﬁblﬁmﬂlqm‘!%ﬁlay Bd@ed to

PreBirE o5 HGHOT SRR PO MRE PO e b A O 1 Rl Fighrer

olefif tdgolyinierd, b@ﬁartéxpmerb%1am&fﬂlateﬁ§@[yrﬂelrmnﬂItml@xzambﬁ@m@ﬁons
ol efin honmopol ymers include polyethylene (e.g.

thefgPtr al ow, low, linear low, nedium hi gh and uItrahi gh
density pol yet hyl ene), pol ypropyl ene, pol ybutyl ene
(2983. . In EmANMBHAEHOS BRI tIRCGEAddS2R0 PORBRER:s an olefin

homopolymer. The olefin homopolymer can be derived from one olefin. Any olefin
homopolymer known to a person of ordinary skill in the art may be used. Non-limiting
examples of olefin homopolymers include polyethylene (e.g., ultralow, low, linear low,

medium, high and ultrahigh density polyethylene), polypropylene, polybutylene (e.g.,
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pol ybut ene- 1), pol ypentene-1, pol yhexene-1,

pol yoct ene-1, pol ydecene-1, poly-3- nethyl butene- 1,
w@oioggeoset hyl pent ene-1, pol yi soprene, pol ybutBCi/Esmp8/050720

pol y- 1,5-hexadi ene. [299] In further enbodi nents, the

polyolefin is a propyl ene based pol yner. Any
pdp@@gyﬂéﬁ@b@m@a@ib@byh@wnkmqmmwrwnalp@ﬂﬁbﬁmoﬂ,Dﬂﬁﬁnary

me%&ié)lhl% i E}F% g{e& ¥té3H§ 1 L@ﬁsoﬁjﬁané p%hf%gggl(lgrﬁ% Eglgﬂgflf—yéﬁﬁiene.

propyl ene based polyners include pol ypropyl ene
(299%P) , Ii iftgthetj@nmdtryenpﬁo the pelyplefie isen irfDme baseid phlymer.t Any

progﬁ I?er&tsé?i %ﬁr}ﬁ)egs%f 5 n’ar)lkh(ﬁnn tﬁg)a@llcﬁlarl‘?f e us%cb

prop sotactic ypr opy
preggrﬂ dletpbl:—ymer blepxisl dygstoapi/tieene Ns@ﬁbnltalgetxamlded cvﬂpeqpylmd based

polkf)mers u}cgur(]ig Iggroag)lerclﬁ @EJPP} I% n"lht en 1%/ cﬂo Qfl%rsolpy qg_f)PIIgghl%h melt
strefngt!hmoly@hlpylen@(HMS{PPa bl@hhm@ﬁbt\pb}}/@rof)yle]m @hPRit isdf@cttco

ogatersgith Sadit e R Pl Rp e AP B i e pindisgblngns

dmmbﬂb fromabout 2.5 to about 20 w% from about 5 to
about 15 wt% from about 50 to about 95 wt% from

t 10.t b % f b
S o6 o ERBTESF e Ml o8k poHEmy 3R e Bh S RgR g oe rom
abdGt 0.5 53 Atk 990w (98 Gibjn aBoet Fi tb@bsut 0amtdefreh absr DY Rkaddut®) wt,

Fro o ol o Bhoul B AR 1 tr Ot 0T, FBBaott 25 o about 20

wtdo [ i@l hieduk O fa ab@ﬁtnlfmx/tl% rf@di BohtF, to @&m@ DRwtdh [ fr@ifl aBduk OMto about
si | anes, per oxi des, conmpounds and UV radi ation

I
50 Y% +0r &FomHbORHI o ak%%%% W?(”ﬁ iof Hig tRtalwaight of thepelymeinblend:
No. 6, 803,014 and 6, 667, 351 di scl ose el ectron-beam 20
Crds§linkdigat i on nmet hods that can be used in enbodi ments of
the inventi on. [302] Irradi ati on may be acconpli shed

he ener i oni zi ng el ect.rgns
Hunor 35 e E5 M hEP A Gofiht PRRegntihe bu
nottlid@tel itd @leatnch- lﬁ‘eﬁﬁﬁlt“rﬁkﬁhﬂadhnbdthﬁfa&ﬁﬁon gﬂhﬁlglaﬁz&iﬂitbbn, Coronah
ctr ns are e ed u 70 rads .dosages. The
“”SPP Sati°d rPe@ES{S’an éﬁ%‘éﬂmB undaﬁfgﬂ %ﬁ%ﬁ "SR %@aw%@ﬂ% at or
crogzsmﬁmag EBlydtNUSS. Paeae Nof 6,800l 2588, 6kT B OVa@kdisse R c@EPMand
lrra@ﬁlgavolts 25 wth a power output capable of suppl yi ng

opsihpdsthyf sambreused HeemRodingges & dis ipendef usted to
appropriate | evels which nmay be, for exanple, 100, 000,

38112] 000, [rrddi &3, R e @b cotnplidkbd Y Ghediise oBhiQk EncdO0 idalzing electrons,
6, 000, 000 _or higher or_ |ower. Many other apparati for

ultra vjoley rays; %@ayw%ﬁaﬁs befR P Iat el TBAAOT N8 (AR,

Prefdibly, refe@t%r@tak 3d1§yeH P& TO/mE@kdds @Qsagéjst TR in@did@SAGErce can be
bet ween about megar ads to about 35 negarads,

anysrecfran ANy SHERARE @P@rafmsutl a gange oot 15@dﬂlﬁ\§§fa taghout @pegavolts
withy ‘ioE‘Q@tr outﬂuh @ap‘al'SlE @F’él@f)ftyﬁlré (PR s P& (ﬁﬁﬁf{ el etk \Q)l}‘t'é\%e can be ad]usted to

conveni ent | Yy room erature t hou her
appirenwiaie lﬁ@méhldt mrlﬁehe fqr@ﬁaféﬁklanl}@p@()@) 360,060, él@@g 90(@5@{ 23)005ﬁ99 or
3,080,660 3%, REBOLEYEaheF bEILKEARIMy othePSpphial 30 f'i}%d'& 'pBlymeri

carri e% out a%{ e% eSEaBI ﬁg or yfoalllbr | atallon 10 lt Elé polyterie
magritls efeknoysh sothe amy The pnrzeh@iron @dusudlly carried out at a dosage between
about 3 megarads to about 35 megarads, preferably between about 8§ to about 20 megarads.
Further, the irradiation can be carried out conveniently at room temperature, although higher

and lower temperatures, for example 0° C to about 60° C, may also be employed. Preferably,

the irradiation is carried out after shaping or fabrication of the article. Also, in a preferred

-76-



10

15

20

25

30

WD 2008/ 089031 PCT/ US2008/ 050720 enbodi nent, the

fi bers which have been incorporated with a pro-rad
w@owsnswel i s irradiated with el ectron beam r aPCHUSIIN8/050720

at about 8 to about 20 negarads. [303] Crosslinking

can be pronoted with a crosslinking catal yst, and any
embpegtim¢ntsthe fibdiawhagh hivefheevinderperhicd withngre-ord additivhie imakded
wit§gie%t§(91| al%qacﬂtY%ta?al:%gp?{oaabhé{t dorh?e{ §.0rgani c bases, 5

anonet al”l'i ¢ "conpounds
i ncl ud| ng organic titanates and conpl exes or
d33DoxyICGapehnlofg ¢aadd pragestied with ¢ ¢r9$$hnk1ng Ragdlystzand enyengalyst
n O3 Lt iodi

tha%\%&/@l Lﬁr%ltelut%l ifgltl:cg?fé %%%eﬁl%% fgglllt:ﬁ)?e a{l))!' {u%gﬁ)’s%tngﬁde orgamc bases,
carbaxgtiatads, srtcmrgwmetadtcaamepundls mwdn@pigahenaamtes zmdmomplexes
or caﬁzpo%}é/laéef ai{ lea(l:cp g%%aiettlr% Plcpggz%t%)cea%nd%?l? r]])tcliblﬁa drrul; aurate
d1oduylnmtnylehuermnltﬂahmaceaa|taa dmaryltlrﬂwc@ndeystafnbwceme stélﬂmeus octoate,

or m x ure 1 a )..
tead BTt sttty SRR afiny BB AU v S0 g eialy
d1bﬂﬂgmﬂﬂllﬁ,rﬁt35nd (théyltl{lrﬁﬁédte B&Kp’aﬁﬁ;ﬁfﬁl@hff‘d@v@.mﬁ fcalyst (or mixture
additives include, but are not limted to, 0
of QBN HdLesersinya FY iFRNE SPIGHY bt thort (?-@lrz?aﬂnd 9Py P-035
phror allyl conpounds such as, for exanple, triallyl
cyanur at e tri al lyl i socyanur ate, pentaerthritol

hacryl at e, tar aI hyde, ene gl ycol
E?‘f%it ek resdnutthg pring fodaies bR ub s Sar g Fedafedc o
doRh@Paifediit peroxiasy dny bo@ﬁﬂlﬁwrﬁl ﬁnyldir GINTYbmP&Max @8 as, for
i-tert-butyl peroxide, per benzoat e, benzoyl

aﬁ@ﬂeo gyl Cy&%ﬁé“ﬂ% Fsﬁﬁfé‘i‘lﬁrﬂed@nw@rﬂﬁﬁff’wtrﬁ%‘?‘ PEe,
sluffRlidnlaee Et'ﬂyllene é‘lgéo@ AfneRRERXdtd Riallvl maleate, dipropargyl maleate,

2,5-dineth t - butyl peroxy)hexane | auryl
dipppigy} Henoa Jércvalblmtyldlcuw} preetidy. di-legwbil spreuBetyhty]

perﬂéntz&ité %eﬁféyl ﬂep&uie' KndB ﬂy&eﬂé?bﬂ@é L8R f}%%c%&fte methyl ethyl
Preferred pro-rad 20 additives for use in sone

ketenpinstixidsnt. é dghethie.3-diltentil oproay)Bexgpapnirl dsrowisie chrtfratyk
per%%%\/ é_o%&?s%ﬁ%z%llt ésadlg]theaﬁke aﬁ@%ml&%)on%r&)tfl ﬁt%g%%é? ?{/ogﬁad

I'east one pro-rad a

addgtaves B upain sowlel emblodimerthel thoinyergion lbxe camypouweis vdbh hlaveoperdy-

L0t ver. pr fer e o-rad
fonk (P b RO Bh R R LN Bt o

concentrate conprising the sane or different base

305 n ashttl¢ret (Elemyd edaddinverap bk yrmeruced o e @blymabbyyanytrieghod

r 0- I e
13 tﬂl%saé ngn % %r%{%li]zﬁ)?y % ﬁ 0- r?tg g&cﬁtwe&sﬁ?s 15%(?%%%{) \%% %Ii]nastgrbatch

corxoenttatae:ohmhahg mlsghe oodifferhs bagnegnhy ét et)lylefl&%ﬁ&}po'l')hﬂaerat

Pl SR Py O Rl g B g o

25 Wveight peedeer (piisad bacheadtali wdigte of thit koghentddt©n anount is from
about 0.001 to about 5 weight percent, nore

era rom about 5 ta about 2.
Piflcn thal 5T hBore il o FRB Gt Ml py etrcune
amabmuPreﬂeraMy, gletat pzesft(oempro(rbcas@kih\annttdalecttdntaﬂioums €rbin abbut 0.001
to aﬁagﬁt 5 v%igglpt%r'ceﬁt? n710re preferably from about 0.005 to about 2.5 weight percent and
most preferably from about 0.015 to about 1 weight percent (based on the total weight of the

blend).
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WD 2008/ 089031 PCT/ US2008/ 050720 [307] In addition to

el ectron-beamirradiation, crosslinking can al so be
we@bdososmell by UV irradiation. U S. Patent No. 6PGTDES2048050720

di scl oses a cross-linking nmethod by UV irradiation

whi ch can be used in enbodi nents of the invention. The

i#Mod dongifiads elepirod-prgmarpdiatia, erossliakiog canvilgotbegffected by

r

Uv‘(’jM&th%n . é’g%e?fﬁf?%%fgr b§ disc1‘6’Le1E,'a cfosP ﬁh&g&@ﬁlgﬁﬁ gi BNsi ng
irratifagorf wbxeh can behusedhim em’wotllmemstOf E\tmllventmors Uithe ingithexd tcotdprises
mi){irg%cliz!le ?hota?%tlgtgﬁ %{ N.of thltﬂo ta Ip%otgcs:ré)%slltlen%ert \ﬁltﬁ ah golgnen?r bggor% fduring, or
after A €ibemniv Edrined Andathen exposiag the flbﬁtv(aﬂﬁﬁe pleot@nitiator to sufficient UV

benzophenones or, nonoace 2- . di ket ones. Th
A TR R BT e ST
prabeueTl YHelifveati @Paragomafic kdiéned e .0REz0pRer@hdeor atybacdAth of 1,2-

di al koxyal kyl radicals. This type of a-cleavage is
dikgiapitn TAS PAMNY PRPIeFFaatipnpy fis nonpesials s 8¢ Ramobticickayage f the o-

’P

o 50554 Bt RS2 A% il S 0,
Typedrmeamadn whith isadore @lycleesibed in Wnibapebl andlB 9%rmedto, Organic

PrdRReEiy. ARG ROl PENSIL SEN 1 BB ARBEARGD: England

1992t J. dopeckACOrgafih @hvtoBemistryl IV ¥isull Appeiacta VICH PublisBanlsg., New

t . . Ch Soc. 99 5. 247 Th
Yoy N8R by s A chs Chssh 3o 077 &-52: SUEE T g a4
AmACh&D) SScORYP3, AI'5, 2483, dﬂﬁ@ymtb@d; df ddodzetaRaif @imalle 1,2 diketones,
Ar é@%ﬁ&}%& alg%qs?ﬁ?reg in pa% gatpét 1\’7%03?1 lg& %02 ;;DieGerp(St%f er2r3§7 813. The

preZiéd Gd)rﬂﬁiuﬂ@l(ﬁénﬁhlﬁlaﬁ@%ls acetinphenonghenGhl one, C¢Hs-CO-
OCH3) 2- C6H5, which is commercially aval abl e from

ClQ§ B @éﬂwh@& 1§ Goguecs gy ailabletyopiRasG e ey tigseure 631,
Ex;ﬁﬁlﬁg@éf'oﬁlek%%@&kéﬁﬁi e gs ﬂib%lﬁihﬁkbis AR a%m%fl@4 369,819,907
@gacure 4, 819, 907 and 2959, all available
and %a@%aﬂa@bﬁfgyn(?ﬂ@ §228] In one enbodi ment of the
i nvention, the photoinitiator is used in combination

%Gﬁ]‘ a ph @ﬁ@&ﬁ&ﬁlﬁhén@ Khe indEition@t Bﬁft&ﬁfmlaﬂof‘ k&ked il@bmbination
Wi I T upon the generation of free radicals, |ink two

with i phesp@ossiiakiernApyPhatesrosslikendaieuillipge th @enarsion of freg rdicals,
Tinif Wo'@trﬁo‘?@olgifm g&yﬁéﬁﬁkkﬂ%ﬁ&dﬁ%mﬂ&r tlﬂo&gﬂ‘%hcbf%ﬁﬁﬁﬁﬂ ©f c&@fénthﬁ)nds

used. Preferably, these ocrosslinkers are
withy dle;bradf’o@mswﬁabe ujede Prefermlneyhe@@nlmwos@slmk@rsme pradyfenagiopadgi.e.,

i , | e i .
theg P(?rhepr%g Q\g%gtcrhbr\é g{stl%sg (g \rqg(l)llo?cfu%]t{eshg\gﬁ ?(?491 I’fae {b.EalQ&%ncYV’whH a%ite on
the Pae@qbemfttlaﬁ doiaelyplhntlbapmssrsdltivn lpb@tscrpssiitﬂcﬁdsi,nclbdﬁ batrage m@tlimited
to po{lyrp};]nc%onal ]y1nP1Por a\{ﬁﬁpci%cﬁ}pl()?rpc% lSTl(%fl AS; yfl((:)r cxamp !aet émll%cll cg/.gwrzﬂf S£r1ally1
iso¢ yaowry@npenatehritplaataethaoryido lethtymw glyadl dacatydcatiae, diallyl

yl.ene di, met hac I at di al eat
ma P hisn Broraeg HpRe By bty LGS e
phc&(bliﬂos&lﬁlﬂ(efslfkﬁlse Er@herehﬁddmmh@tooﬂk@mhmmé Sorﬁpmnmm N:Iﬂhhave
nts the inventi ounds iC
POIH%N}%“’E%} (bﬁlaﬁf‘ﬁﬁ {:‘Y‘? dpraftics Py UC‘%%T Y REgfgreq P/UgFOCFPé Hkpragre
trialgdyhhsibte AT AY) Sidefiar %mastyah@at@qml i nkers are

trial I ycyanurate (TAC) and triallylisocyanurate

309] Cert gl n co S act as
é%@b oi m efftgllll&f)mgﬁ 5a(f5ﬁ%%gﬁ Gapiniatar an(g?]%léoéocrosshnker. These

compounds are characterized by the ability to generate two or more reactive species (e.g.,
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conpounds are characterized by the ability to generate
two or nore reactive species (e.g., -78 WO
wQe@8/N8MI0N31 PCT/ US2008/ 050720 free radi cal s, PCT/US2008/050720
carbenes, nitrenes, etc.) upon exposure to UV-Ilight
and to subsequently covalently bond with two pol ymer
frechdicals, caghayescorpesett. k upah exposup ¢r Vrlsht nslge subwequently
[
cor B} b AR RO BT . AT SRS ety BB e
funstidnk omythe wzd thessme embodlments pﬁthanSenti%at gnitrgpriN@ntative compounds

. nd, 6,.284, 842 310 er i ment
ncfipe el sR iR argieNe BB oRh et

secondary crosslinking, i.e., crossllnking ot her than
addli n dudndthespmbodiphuttod driowstrtiok thgcopblymet fisgbjected to
secorr;g) ndary (I:r(r)r%{]nkm%tml?g grlggshl(%klm tt%ler ttin 4 irlfI S(?d(ijtio%l tg Bﬁortoérgsslinking. In
h ocrosslinker, 'e’g., a
th1§dnh‘tﬁ>dﬂneno nhetﬂhetommbmmed leBhes ub¢oadtietion oith asienghodarogslinker,

cro slin | N rocedur.e ure t.o .E-beam
R T P N R e g e A S
expok@s & B- B&ﬁ{ fdarien. dRgedseiade elﬁnpl@s d.sBaneRadselitikeMNare described
, 824,718, d_crosslinking ough ex e to E-beam
n L?§ollf A O 3+ 25‘4 7&%3@(’1 %%g&h‘?lﬁqlgd% f@g{’ea@ Bl
desatsbdn B34 Paréfts NbN$ 52558570id 3,3p 81D cnfes;gé bind®Hotdcbséithker in this

enbodi ment_ i s optlonal [311] At | east one
emPMNGUIRNIPYE, | .e., photoinitiator and optiona

phot ocrosslinker, can be introduced to the copol yner

311Ny fmtléh@ﬁbdégbﬁwﬂaddﬁw‘éh% ,Phbtoi Q& \48d o twh@ﬂ@b@bﬂoyshnker
the 15 photoadditive(s) (are) introduced v

can g4 eHIR e GRBRHEFVEME BRI SRotEp Pike whrovgver. preferably the

phdlblafiRik &8 is PRSEnERBEA 3Sa AReSAPPENIE T trateROBIRAPINE shil€or
dﬂ_I%hotoad itive concentration for the masterbatch is
1

EnBasy e ahfhgrropelyner. Rverably shavehaiprddives eansentppen iy the
mag&batbl‘?m r&&tﬂlel 19@% szouf ﬁ?we@l@c%f“c@ﬂtr(@és@a on {h§ 1(%&1 v;ret[ﬁlt 8f the
| east one photoaddl Ive 1s introduced to the copolyner

concepteafey. ef fective 20 anount. Preferably, the at |east
one photoadditive introduction anmount is from about
B3P e abRA o Ma@dlg{;eelg &bt td @R erGh %fﬁe@tlve
about 2.5 and nDst preferably from about 015 to
am@}b@ul’referabm tippat lsas @de BhptqaldéltltvmnadeP@ RnowKt istfraen about 0.001
t
to a%ggt:goc IOF Sg)rffeiaglé/gf% 5\%3&’6‘ 6501!0 Csé glgl%os@}ggffegfay fﬁﬂl@hbout
OotimgbswdtWtﬁdb&m@enﬂ@ﬁmﬁthﬁn&ﬁwﬁaamwﬂnmg process. | f
phot oaddi tives can withstand 25 the extrusion
er at n. :
R e R P
diffgieat sagyasf the Hbdreh filiy dianifeciuriny preqessat!f pleitqaddladdsl qap \wetbstand
ced
the %?tpl%spo térﬂﬁ{)ﬁ?}é & (%lifﬂ} S&oé%rgeg eéaéi?)? ng%( A 1tlpe{cfdﬁfvest lﬁa?ore being
fedcmn}&amntI@r fyed. oriea exstenbaticlo additgoni mmerrtaa'vﬁly atlchtlmmtalmbfr
1ntroﬁlﬁ:{a E{%ﬁhf’ F)\(/tgu];der _]élgt &m%r%ﬁ { X ﬁ’ir S1’1t F atg1rs Case Ctil}e e% 101ent m1x1ng of
comﬂmém:bﬁsmlekmksﬁm i€ ﬁﬁpdi)tﬁnta B hn(ﬂd:_r bepr&i2h] dicﬁfuep(ﬂ)rmﬂi éithers can be

fiber via a kjss-roll, spray, dippin
drawnt\xﬂthgﬁtdal%{)tio% t}VeB,rang)e} pBgthB%tor ancpgr ph%tocrossqlnﬁer can be appﬂed to
the extruded fiber via a kiss-roll, spray, dipping into a solution with additives, or by using
other industrial methods for post-treatment. The resulting fiber with photoadditive(s) is then

cured via electromagnetic radiation in a continuous or batch process. The photo additives can
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ot her industrial nmethods for post-treatnent. The
resulting fiber with photoadditive(s) is then cured
WO r@8e8%mat r omagneti c radiation in a conti nUOUSPOT/URBDE 650720
process. The photo additives can -79 WO 2008/089031
PCT/ US2008/ 050720 be bl ended wth an ol efin pol ynmer
be bisided vabrauetefinpnbinec oyimmeengéntigna gomperading equipiendi inguding
. Si rew extruders. [314] The power of
Smghg&l %I?Fr%&ﬁ%tﬂlg?lﬁc radi ation and the irradiation tine
are chosen so as to allow efficient crosslinking
Wihout Thelpywenof teglestiampgngtiaradiagen alidtbnistadiatipn time are chosen
S0 %g%glg(%ﬁefgc% LE’(ESS{?%%{ g\fq{illﬁ)gte Q)Jl%‘ﬁ&%ﬁﬂaﬁatlgﬁag(ﬁlgﬁ?%f: s?ongﬁilegects
Thesprafeired plyocass 18(cmcmljoecpmeﬁﬁ €0 8arHH. aﬂhowh@ﬁulw(qo olithryefficient
thermzﬁ tstaﬂfnh? Earfg renlnxecp wf?h an &etﬁﬂ %0&} mer r!esn{ %Qtlruacfeggnt(l) D fifler :ilnd
cessusing one gurce or severa
1rradmtet18n h t:diﬂ(lﬁdOUS [Praxes@ising Sne en'E@/rseuIae er @&M@]ﬁﬂﬂlts 11nked ina senes
Th vanta Jng..a cont.i nuous gr ocess ali3 )
e aEP%Vé‘B%CSt B UsipgP EOMNHPUS RFOCHT CSRBYE 81‘ R"ﬁ? P‘Eoé%fs ©
curé alibbrcor WideC o sl ted FhtrieGilech DOEleates pat6la.spddD. [ 315]
Irradiati on may be acconpli shed by t he use of

Wi ne Mt BhierSoF oz Frathl Plardefan AR oV

rad@tn ben@mye&M: tol th@itengiene a0 Oemd pﬂreatmcﬂi@tidnrsoarcé adnge aaf UV-
about 50 watts to abouyt 258 O vvattE wé&}ﬁ)a 8E{owerh
lighs genstRtor Ogﬁrgsv@wa%swﬁem PAE QE8PY eV oty & ithppgwer
outlﬁﬁtcﬁ%ﬁ% dF3apdEnaGf Usdind dbRg@ PIHeORIith & @n bk @¥jadtsd tohbsldpriate
for exanple, 1000 watts or 4800 vvatts or. 6000
leV%ét’Vflé?h &ayﬁFgfﬁ’é‘?XaB]rplel S watts sr {@dQywvads R0 pYssts gk ighey pr lower.

MaWoﬂhEIf @9&1@& E&%\ﬂﬁ&aﬁdlﬁ%hg BolyRb&d ﬁl@tleﬁa@ﬁ@ kKOO thdart, NEhe
art. irradiation s usually carried out at a

lrraéaga@@ %‘@ﬂlﬁé@ﬁle‘éb‘éﬂ% a dosaEbEweey ahews Gt)/mO o ayoue e Jsen’,
pre[%ﬁ)fl)ﬁﬁé?\%e% aB@Jt @Q%Z"‘t‘@ bt 'p()O]ﬂ&IWQ Fﬁlﬁhé'? btﬁc‘:' Irral‘lﬁgotgé:ﬁﬂ% -carried
Furt the irradiation can be carri ed
out@gmwwn@wtlryormenrp@tﬁmr@ etthaghhigher anéllqmﬂrghpehﬂvghfe forgpgmple
%%5 685@#%%‘3 alljsé%% ?Wg%ﬁﬁo?%méﬁ%g%’f)r%w%ﬁng gpo%ss ?sot(a:sterné?)ﬁgher
tenfpa&tms reflrhighahe RAdheopBicatidd es.aftElr ﬁﬁ@n@hﬂ fybndahen of the
irradiatjon.is carried out afte
arplap B G oGPt ol ey § i BREREH irfporaced with
phoesraadiveBniiradiitbewio DVM-pmaRtionktiabbut hag/ché erabomcsoriparat ed
with a photoadditive is irradiated with UV-radi ati on
Ot gut 10 J/cnR to about 50 J/cnR. OQther Additives
J%%é?b—)éﬁ‘?tl oxi dants, e.g., Irgafos 168, Irganox 1010,
I rganox 3790, and Chi massorb 25 944 rmde by C ba
@i6jy Coxmioxidamy, elze I@dfzbedl6$ drg’aimec lé)tlh,yllr@n@x wnyamlﬂnmassorb

94 rgloéeﬁac ta(E1|§99 Elgggoraby:’]do be g eadqo% é/ e;flura :‘po of]hrap ora%rt1 against

undexdegiatiatioh dugii@sfhtapmg oDii‘ablﬁ:ct‘aﬂSﬁ; bpendciongnd/or © bﬁttdr buthil the extent of
gxcessn Ve gl process dditives e d; loi

SHACRR O s "Stea lé’t én ‘f"@? SIVF IgEﬂé??iﬁ TRFAFSSS AqHTRTs, e alcium

sted@htS Ow &, BsR6bdlydhiery) Ytch A6 1B W6 RsedFof ®iipdsbisuch as for the
deactivation of residual catal yst and/or inpro

deaﬁ?%@% g%‘lﬁpfll‘latl ﬁatalﬁ;tﬁacyprnlmpmefl prfoa?ﬁs@ﬂ;g& Tinuvin 770 (from Ciba-

Geigy) can be used as a light stabilizer.
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30 Geigy) can be used as a light stabilizer. -80 WD

2008/ 089031 PCT/ US2008/ 050720 [317] The copol yner can
weooBjogdoed or unfilled. If filled, then the amCmUSwH8/050720

filler present should not exceed an anount that woul d

adversely affect either heat-resistance or elasticity

4317an elldw gopdymarpebafilnder uhfillqdr éSfdied, they e gabiny of filder

. 0, 0
BRSSPI 2 R
elagopp hgame:ﬂevamd tem]JQraﬁlr@ r If present, aymeﬂlyplmd mmsqf ftlhem between 0.01
andt @t\?tl Uée sea g)% lth%ftot%r\gelgllt o g’Pﬁ Sial nrl?e]r . OXI (? offz 4 cop o%/)r?ea:énd one
or 1801k iod@r pslgmes)| thénuhe wadl b/@i’gat . thd Ble@d) pRelfreirehﬁdve fillers include

di ment hafiller.is sent, the fjiller
o S eateyipp o e e e P are g b fped
emBYmérRid Qmech A IR istg@eit] the @llerTd latedotithes MhtS:Eal RAY &ill Srevent
interfere with the crosslinking reactions. Stearic

or rﬁ@FddaI’iyéef}dFlPﬁX <hat e filr pehs por Wésefharf‘f orinteee |Wr’1‘6 thel‘éOSShnkmg
realtibh8] St&@ricr RAUE BIubiaRivE b flch @MuEQRhfidLI ent of the
fibers, various spin finish formulations can be used,
| 1ic soaps dispersed in textile oils

igﬁ* e)a(l Z mat LBG g;le fp%&Oélﬁ:petjﬁ&ent %f tl §9e§ggar18ps wusﬁm%{ogmﬂatlons

can¥R. us&i 515:3 a9 ﬁ}%balhcssﬁﬁﬁsaﬁsﬁs&@écﬁmlt&uﬂ: AR3Re Bbrlex i UL DiPatent No.
exa publ i cation 2003/0024052) and
oty bl

30858 FRAALORDAR): PYFaCERi ipf Basg ol (sepfgrenimipg US
pubBic R 2@@@0@40‘5&)§nd F@%zﬁﬁ%lm”%ane@ (29 %r%gg)lple U.Spalaieat

lication ubli shed 15 as

3,2 313 3809 N@h“s%%d@@b léﬁi tgnt APRlFaEIMNBSlif938:31 {ryhlished
as GS§D03D B3R5 dHSBLks s{nﬁgl% shE_En‘ﬂ 5l o'ng’man&n% @%@h&a are
presented to exenpli %lnen i nventi on
but are not intended to limt the |nvent|on to the

4P 1 i dhehdioninessregiplse arefggseed tognerarlgy prbpdimeRs of the
mvéﬁh%n%g{'atré Abtintelell (PRLL SreAREnRET ©FRY FEGHC BhodM e ied Rith.

nunmerical values are approxi mte. Wien nuneri cal
Unlﬁ@mg@satedr t© thyi cpamary; all pate andipaeeniaaeiens Proweighth &1l mamerical
Vah§ eddﬁgﬁ#{erﬁzg% g%fgl&g@lrﬁeﬂgalfr%%teg gre g%g q%shggl)ﬁ fbl%glh dérstr)&* that
embl@hmentbedmdenthe stetad e@nacm‘ne/ SEllﬂCf&Ilﬂ Wltkmotthetﬁeomﬁmfsmerlummtlals

se OB ERR] e FOE EuRlandE Rl VBR S B R 5o
theamdnt@onpar ati ve G are spun | nto a mJItlfl | ament
bundl e of 24 fibers with round cross-sections in a

fiber spinning line (FouIy rﬁf,lfgw pped with twenty
Flbf ur 25x1 mm spi nnerets—a—sprn-h ead tenperature of

0 C anelt tenperature of 302C and a w nder speed

0 gy gaugkﬂé edth PRUGe FP b hpRNS aR iR b
?mbﬁe 1 ){ﬁ% nier OP tnﬁ%ﬁ“re’sullrl an Bungfrgblrs spun
intcapmubliﬂammelblyld@&f 26 fib@O vwakb mpwend cBBs-faytiOBO0 arffper spinning line
(Fourne) equipped with twenty four 25x1 mm spinnerets, a spin head temperature of 260 °C,
a melt temperature of 302°C and a winder speed of 70 m/min. Other spinning conditions are

listed in Table 10. The denier of the resulting bundle is approximately 95 to 100 denier
(g/9000 m).
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-81 WO 2008/ 089031 PCT/ US2008/ 050720 [321] Table 10
Punp Size (cnB/rev) 1.12 Punp Speed (rpm 10 Screen
weewe/osqesh (m) 325 (45) Extruder Di scharge PPEBBES2088/050720

(MPa) 2 [322] The fibers are crosslinked by passing

six times through an el ectron beamng 5 crosslinking
i3hi ne operating at an el ectron beam dosage of 32

KGy/ pass, giving a total dosage |evel of 192 KGy.

Bet ween each pass, the fifpgjspare cooled to -10 C

[323] The tensile behavjor of the resulting

uncr ossl i nked | BHep Yredeu )V raked fiberd 12  measured

accordi ng to BPSEOPYESEPNEt hods for Bare Elastic
2 K

Yar ns, Chapte-ﬁ%‘?e—g'ﬁ'éﬁfﬁﬂs—w@mpe%ﬁéhg Option C
cl anps and OptFyRdR igchractsesse MiahJd vy an

ASASA~ TCIH1aotT

el ongation at break 10 are reported froman average of
$328P! | Ciak ifBAS are AR sEREPYE pabsiRE B VinRE tRbughhE electron beaming
crosslinked fibers is also neasured using Bl SFA Test
croppinkigg gragkipe (Bpgfaélngptaaélteile@tr%]aqqlgl’ dwp)tf 8¢ Kfoy/ pass, giving a total
dos¥bSIERE LRSI ©GFT BRGEL] &8h PLQGRIMBEs fe W Lol [teod | ber s
cyclically I oaded to 300 percent strain. The percent
per manent deformation is cal culated at the begii nning
d#23 he 6the tanyidq kehagorsgd sl rpyudiing ungropshiskedengd crastlinged fibess is

mehsardlachdifs & BISFAXRLI AN 671958 ElatceParhi, 0BASer & Tensile
nmeasured from 10 percent strain at alternating

Propertipieyséng Préion &f clamps@ng iptign Adest preed henagipeandipiangation3t break

arelr Red ﬂf)mtaﬁgvé}%}:%é g r%dlikegtfois. Yihed Ilaccﬁ/e t{eﬁ%ﬁff%%?osgﬁnked
324 mmare nounted to an Instron test nmachine by 2

fibdrpsledsomepasired yreng BIRFA Tgstidehods dgpt BaroFElagt@2Y arns, Clriyaer 7:

. €05 : . t I Al ~
Vi BRAE ploberthd FRENEE A Snpl RGP ey AR Bl B 200hdeef smin
The arcehOpeaminanenedeforieosislslediaed bt thévbreielingd ther @atyrie s specified
intbst.e 1n(1)eﬁr.jdnut es at 40 Cin a water bath, 10 m nutes at

GEENH% v, 10 minutes at 40 Cin a water bath, and

10 mnutes at 21 Cin air. The tine to transfer the

432M| e ISeewaelxatiohef mmsstinkdddtbarsanaeasheddiiom Homrdengptrain at
e RD sty FEeTa 29 & e Bt S ENET B b fioer
with aatcuabfe@beanf304 esn andhovhed toomdn@ton4&st machitiestsy 1 Isooks resulting

o SEORLSLES, SR L 29, e e T
pertdnf}loagatoh/(uirAbat 2l N add theh Aeld SoraD n&butsd. Mg sbsafentithermal
m nut e

trea}tlagrtt 15430 élilgbge:sg\?i@ g(? %I 32 ﬁgr%ﬁhg?%%rﬂg%é%bgﬁg . glfjasm % mﬁrﬂl%es at 40

°C in a water bath, and 10 minutes at 21 °C in air. The time to transfer the sample between

jon

the water bath and the air cooling chamber is 6 seconds. During the entire process, the load is
monitored. The percent load change from the load at 35 minutes and the load at 45 minutes

is calculated using the formula:

L(t =35min)— L(t = 45min)
L(f =35min)

% load change =

where L(t=35 min) and L(t=45 min) are loads at 35 minutes and 45 minutes,
corresponding to the middle periods of the last 40 °C water bath and 21 °C air exposures,

respectively. Fiber properties are also tabulated in Table 11.
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respectively. Fiber properties are also tabulated in
Table 11. -82 WD 2008/ 089031 PCT/ US2008/ 050720 Tabl e
wda 200Bi0kmB1 Pr operti es Uncrosslinked Crossli nkedPCT/US2008/050720
El ongati on El ongati on Permanent Percent Tenacity at
Break Tenacity at Break Deformation Load Ex.
(gf/ denier) (percent) (gf/denier) (percent) (percent)
Change 11 3.7 720 6.4 423 7.7 382
137 25 [325] In fi bgrragleg@g:égae?gg)%?rrugm bot h pol yner
Exanpl e Wdcrasigikédonparative G 5 cCosshlienki ng results

in a
el on

HE*

n i ncrea
galenay
e flgnéer)

s Blongatigne
Bott Breglk a
f(psigspY o

nacity
nﬂe@aglty IS
(2HeanisDy

i Elongoere
hoawBssiaki |
1BScepir

| Bgwanpht
Alefopegtion
erpercemy gy

Percent

nertad
rpfPhange]

avd’ la

wer 74k r e

ss ?P8la

ati 6% t ha

n_Ch¥par ;

itive G

11 64s b

i nf?3l es

5t éhper

at uP¥ ser

1si t 137e

The 25

percent |oad change between 40C (35m n) and 21 C
§[§f§]" n) IR¥iBers kln%bﬁgd FrBm bR R 1yRuer E@@mﬂglb behnd O6EPR4EL G,

rom Exanpl e mer shows only Per cent change in
cropshjglngraylesdg ap H@reﬁw@ ntene<f1tY1\vtfr§@Wﬁd?sato Hlengatign. sBeth yxampes

shoRESIGARK R ARSI fde AN dnITRES B 81,5 BB Heib N tEXthﬂleSi'i RFfys
fel axation Is important in maintaining long s

lowjef steessyfelax ptiparthandbimpasativeiGogls vellrep beiag l%?ete@ewsﬁurq S@{n@tmyver rThe
C, g .
rrSh A1 RS LANIRE AR ko1 PR ) L L 55 e e
prepged fiemfixbopledll pelymat goys palb/atmsremma@sns tqad whereghube fiber of
| y4ct . e .
cOﬁlgﬁg&e"% His @ays HGe %%%tnc%% I e\?&lﬂl(l)ljrﬁ%gn%g&??f gl{e S?lggsrrg%ﬁastlon
is 1mpommbmeqamtammg1&1gdsm\hﬁ hfercé &mmfobbms s]i{rgg tofipetduae kénbeivity in

Product i 26 of.i | anent. fi bers of 40
srcqbRTapiogRa faf £ bebh A S datite F8T800 goBBUBRRS e goraee
facilifywanhd frieer ExernatQArands d coh@Bcts dndtocanfeadrat ifMetuftions. 1 Diks

(AFFINITY(r) EG8 100, (The . Dow Chemi cal . Coppany)) .with
cangis 1 Dl Sy S RHETGE DTV P HHET PG S ent
dovef3tre 416l Broc&hifih bAdhe FiBerEX. 19A and Ex. 19B, Ex. 19K is an

et hyl ene-octene copolyner with 0.870 g/cc density as

determined by ASTM D-792 and 1 M as determ ned
Fibacg,%(ﬁlli p to ASTM D- 1238, Condition 190C/ 2. 16 kg.
—%—mﬁg&%enperatures range from 280C to 290C for Ex.
1%] and NnofiliBnt fibers dfOK desiesqrelmeAtspuA0G 180 cb 0D obbiny
.due to exc iV [ br eakage.
sifil Pt el Ko P ARG e PR iR E H1B0 e

Dotv@Hefilical C&ﬁp@y))&vﬁh a23.76a). 9mai fousfligndiaret hait @ensity bid @eln
A silicone base

indgERTRRP s AL diic 1451 1P e D e PEEHoPOgESy T G570
g/c@Bfsite sl Rterdinddl %9 RS TVB-79YBARE #11QE déthydhihddREording to ASTM D-
1238, Condition 190°C/2.16 kg. Spinning temperatures range from 280°C to 290°C for Ex.
19A and Ex. 19B. Ex. 19K is spun at 290°C and 300°C only due to excessive fiber breakage
when spun at a lower temperature. Between the spinneret and the take-up roller, there is a
cold air quench chamber with 2 m in length for solidifying the fiber. A silicone based spin
finish of Lurol 8517 (Goulston Technologies) is applied at 2 wt% to the surface of the fiber
via a spin finish applicator after the fiber had solidified from the melt. Afterwards, the fiber
is wound into a bobbin with speeds ranged from 400 to 600 m/min. The spinning

temperature and winding speeds are processing variables used to tailor the tensile response of

the resulting fiber. Prior to spinning, resins from each of the examples are compounded with
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via a spin finish applicator after the fiber had
solidified fromthe nelt. Afterwards, the fiber is
wowewadsdoat o a bobbin with speeds ranged from 4BOr/U82068@50720
m mn. The spinning tenperature and wi ndi ng speeds are
processing variables used to tailor the tensile
3000awporideyandx 1730 (Eitec Indeias) agl J0DBepm oPChipraserd 944 (Ciba

[ each of the exanples are
Spethle nB@h@%‘CafSﬁ% aﬁﬁo’a%g‘% 2008/ 089031 PCT/ US2008/ 050720
3000 ppm of Cyanox 1790 (Cytec Industries) and 3000
ppm of Chimasorb 944 (C ba Specialty Chem cals) as

AMPLL 15 Mechanicak Rxgneties: Mechani cal Properties [327]
I ]t en%%%n@%‘ﬁh@&% offibdrd Qﬁﬁ%roﬁp@)p 1§AOI§Q @B ahdAx. K are
9B, and . are 5 nmeasured based on BI SFA Test

memtqd@a@dfo@ rBIBEﬁx éV efMeshads foydimee Elaiigpfagns, Ghapies ﬁsT«tr@ﬂe
Pro‘gngrﬂﬁseq% A, %15&9 alA tesﬁed ak g’(ﬁf mﬂfnﬁ \)&1&1%06 qﬂtﬂ% %g Qen
nm gauge | engt h. eumatic cla
Pnquvpdetla@pilde @9311 (Morlslt2r7¢)2r0®o thptr)vn C?F@n)aéﬁena}mty ,e?ﬂ(mggfatnl a@ hreak,
ported
bt 38 B lR3fe Bbord R RO 55 AT e y
behavi or of fi ber s are also maasur ed usi ng BI SFA Test
B38hods Tht @echuary BetrawioEbafsherscaryalas meGheegdusing BISFA Test Methods
| ty r \ ' [
forﬁaﬁeﬁ?%t?%{tahl dag)%?% V%go(?&stgcflslgﬁgrﬁesﬁgﬁ ?)31% éAr ﬁger{éh Gped %
cyozﬂeetlkyrlmlbd 01’1300% t@ing alhatoiepleralﬁneem detfhumallsn 1sa:|akdu1a6d hfteryiod E' and
5t Iﬂlsr}:lg 1?1%1ea1:8$cg in rxgeuars\éeece}fegsug € tecsr I(I)lgtél (iti‘] né Ec(‘:ef)r}&%%%)nnggon%gleraal
croééhﬁ(éfd)%[%ieb@f XLKﬁ EitBoheEe CladmiéZo Tpaipyyy) issall se@asured for
%Easgr ed for , tensile and recovery behaviors. 15 [329]
R ARG R R B?I]GESISPI ies of fibers spun fromEx. 19A, Ex.
19B, Conparative Ex. 19K, and Conparative Ex 19L
8293 h i S\/Ia:hmﬁmmfotpémbs hfidtscpurofrom Exd BN, @x. MIBACo)nparative Ex.

198 R R b GO £ RO B Pl S GA30 e Ry rve

DotCheb@d4l amﬁpzmlypae Bhswcii Tablati 21 ke @mgaionmﬁo@tfoblﬁ}eam, Ex.

i s np ble to the co rcial prod in Ex, 19L.
19érﬁ83 ﬁét @@%WOF%%“C@W g}ogg?gogg { brgs BS FaMRfEblego Fhe
corﬁrﬁéi’&aﬂi%godl?e@m' WYLt BIERREAhUW @at BRI Glagx. me&&as {ohRaRpun at

Ex. 19K and . 19L in order to achi eve simla

lower sHEaR6 28 higherareedrHiag Esuifedddx: hdt ingyiger é%%?hleVe similar

elo LisAhd kY ThRGLERSS taf &Qzlbﬁﬁ QBntlalll QHSARUSoduMAENthHRIo RSt
e inventive exanpl es. Oten, higher tensionis

Wh%ré‘ssiﬂkgéhe PNty e AFsINSam f| ber processi ng. In
appl i cations where fiber is unwound positively (unw nd

gﬂsb?r CtEhaREh & ERWoh AtdeSiled th@wki&m AR hRESEAB. HAN

as the fiber passes through various gui des and
appélP@W@ﬁ werg digertipuweuad pewtively (yawindamndescengant Arapatio), the line

tenHB&anr}ﬁoﬂ 4s thd ok | b£‘s§es t%ﬁé}f’%noﬁs %ﬁ&b@ Qﬁ@'el&ﬂ%@nt& QY to ok,
shows t hat hi gher | oads

FibBigan Dotk IMOKITaAiES e dog 1aioBOOVBREES oqosiiige 13 shows th
Ex. 19A and Ex 19B had higher loads that Ex. 19K and Ex. 19L at 300% strain while

maintaining similar elongation at break. In particular, Ex. 19A exhibits significantly higher

load at 300% (10.2 g for Ex. 19A versus 7.0 g for Ex. 19L)

[331] For elastic fibers, high degree of recovery is preferred after stretching. Both

Ex 19A and Ex 19B show lower permanent set (higher recovery) than comparative Ex 19K.
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mai ntaining simlar elongation at break. In
particular, Ex. 19A exhibits significantly higher
w0 o@d/0803800% (10.2 g for Ex. 19A versus 7.0 gp¢DUSHNRS/050720
19L) 30 [331] For elastic fibers, high degree of
recovery is preferred after stretching. Both Ex 19A
andglfrd 188, vligEs hOByshawies sipeficrmtle htwes pernahéng ket (4 8% altar royyles for

B 0a OBbY20  knd Ex. 1L, with Ex. 195 show ng

significantly | ower permanent set (48%after 5 cycles
3121 Ex Pro®meeafghpselastiy fibdre pecprdingltg knbodiggap ofbe inyertion,

t
1nv91{r%1\>fé ﬁﬁ)cﬁ @&E&lfgvgﬂﬁ ngyu?g %ﬁ gﬁ){( %ﬂ%ﬁr % (% gpn%%g [Pﬁg%?o#?ﬁ S, Jh% as
high asgtt:@nt Mpidfgrable asghlgh gsr:é)atlte‘k atelmfelaebtfut loweﬁpermm@nast than
f1ber|s g}fdeaﬁoerg i Q/gc)rtrlt1vl5e bl(E:[(%fltg ; ﬁlgmgrs t a\élrel% g/{]vh/g%l 1?3% (Bhan aﬁbut%rf The
perfmnmt bed weawil()%/eﬂo@laﬁmkaften blmlp@de;em gclé aftheng fMMs kfadé &sm the

t 2.5. Th t t 300% e
nishgt AR B il B P P (L i e P rofi
prefeligdly Hd @hﬁrthaMMoMit 40ed, yieedas b Ss 106 A0 It WaioB3&%%d that diethyl

ref er no nDretha about 50% pr ef bl
ngﬁlﬁ 3%181%3%2‘6%0“5 &S &4 1\%2\5 %‘é“%‘% ‘gf‘gy]v%l?q“els
use@ I@@ﬁdlylﬁgaz%fﬂ@tm@lmﬂ&kl ollthesd Bt ib! ﬁﬁﬁbvﬂﬁ MwWe1rSthd thidhbng
agent, correlates wt h Mv Mh, such that higher diethyl

PerPRBRAt fedyel s used to pol ymeri ze the multi-bl ock
polymers result in narrower MwW Wh and hi gher
per manent set. EXAMPLE 2: Dynamic Friction with
EXGMPDE Q: Bpnhrhie tFarictibh Msth] CGed3inidandNe@hPins pr operty is

[ﬁa‘%ﬁur errib usi ng _El ectronic gonst t Te n% ﬁ,
Spo PéP?nangE%ﬁ*S PEANES A B8 Py | O%tll‘é S0 ¢ of
Trah§@rtsi€ bLPCTB (mwﬂ Hbmpﬂﬁllg UK echtfhatic diftee &tapblis SHRSiis Feukf10.
a feed roll (1) a take-up roll (2) controlled
The BeEh éﬂ&éfﬁqf ¥ fw r%“ (I apitaks g FPé]t(z)s,W%OH})led ipfaperdepdy by
corbutdr @Rt kRdWn) ! BIbSH 19 RedUS b SiBtadt tfa&@(ﬂﬂ[sm%tatf@&iaﬂﬁﬁﬁhrﬁéﬁ (3) (Model
deI KTF100HP, BTSR) and it is wound up at th
KT i@ﬂﬂP BAGR yend1ibie WerRd 1P attesthessad pef08 memih dTenaﬁlﬁSé?efoae and
aftefrr 'fﬁétio@l[PupMﬁ‘ a& @ea@fr&i WRASRH ?_Q:NMOE&"CJ] ‘gf’el‘%ﬁ Tehk l ?’10@&{1 |
Perma Tens 100p/ 100cN, 20 Rot hschi | Betvveen
Rothgehidl é$e|t\§eenttlir¢e104i4 tsdlp, tlpmfs@é BASHRBrAGEPSS za6 Gmnhdwrmterrfﬁt:mn pin at
of
e e
canfdnb@mter damm@&pntnerg raenehsitg. Jos firsg ps‘rpnriﬂ' mgerqjmo @@s@%gs P2,

g A g o L T
corﬁﬁ@ﬁﬁ@ sfn)b@@eloxf/ltpriﬂ of B1L@iShade ﬁabll ickeBIatnpslisned dtecRaTiaf
0.14 mmade from nickel plated polished steel. The 25

ficjancpsigriepisan Ps ealetetusingshe BApHqmatledd usi ng the Eul er
formula: T2 =eue T,

where g is the friction coefficient, T is the tension after the pin, T, is the tension before the

pin, and & is the wrap angle (7/2).
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where It is the friction coefficient, T2 is the

tension after the pin, Ti is the tension before the
w@eowg/osgsl O is the wap angle (i/2). -85 WO 20P8r/08908050720

PCT/ US2008/ 050720 [334] Dynami c coefficient of

friction (COF) results are listed in Table 13. The

d3d4d shdwnuhatcopffivient dfiactex (COGAesdndredistedigBalayd The data

r. [

sholwotgﬁ utl\fel;l 1\9 ﬂi)p Q9L@H ngl%fg'l?%&@% ?Célgi{%gg}élﬁg%@z%x 19L in
cerhmg Iandi staedtpmsn Haaing tfwt @@Fh%dlrztbdﬁ because high figction camoften lead to
o R L R0 R T Ui SR PSS e PR B PR Bl gpon
the C2TF Wigh p&ishdd nighlycah bawelaiselly dow,as l(ﬁ\bﬁuiboﬂt 115 aan diesk,@@&erably

1135 S tre e bl 6 50 o b B i e B g T o

that fiks dfitheih$entibn hive 16 ETOR @in FavRrdtio¥Eber$ e tAaikh all of the
conparative fibers, even thouq{; all of the fibers

fibgys et s ARORHIBH D PEALSAYHTf  spin finish. EXAVPLE
3: Crosslinking 10 [335] After spinning, fibers are
packaged under nitrogen and crosslinked through

EXAMPLE 8hChesliniking ( e- bean) to inpart high tenperature

t .S fib [ d i,th a
571 52"RE valiGe Sl Geod PRt BhEnPhign ke fR%en
ele@rdd@aiimink & bdah0 ieTRehart Bk tethperituieliesast£hos ag@inafbe3 Ardi@ddiated

i A Pl 08 SRR FBCT NG BURIER g e, BEApmed. Spain)

w1tB ﬁ%@g@ of 15K 3 BileadByasdTi Betw@aRadH a8d, tRIReksa@S@&oRY to -10°C
performed on an RSA Il extensional

duertﬁé‘ﬁﬁ’é‘géll"“‘(grt}i\eFIL?EWBW@‘??FS) to measure heat resistance.
A bundl e of 60 40-denier fibers is clanped at both
¢3863  betDyeemicihechbiies seePakasye®MY) id ferfoimed HiearSRIM e
is then subjected to successwe t enperature steps

CX IS ERRIZBRO T ﬂi‘@ ESHPMRES)H] Pleé‘st“é‘bheaN“Iété‘&"ﬁ A téﬂﬁ‘ﬁ]é °5 P denier

fibdrDB chlhpeddtooPEidt Uswedn fixtinSs f%ﬁ’fﬁééﬂ e 1@¥nn§1 ’ﬂ{er s@inBle is then
freguency of 10 rad/s and a 20 strain anp

subjsgter i gpchrstiviR EHPOra T YR UFRs Ton 24k 9 AP LA 3% §% %ﬁrﬁf@p fAfreaeh
rrﬁBfD:ra'élge kiR s@cﬁ’@ée' n%huiu@ E pfs@f(éﬁﬁﬁre@ét%%ﬁah @reﬁ%c?@fw 1§d/]s Ihea

test ends when the tenperature reaches 200C.
strajmj gmléuqeryslﬁmtwqqé 0dymzndi 3o . ndie nateil static iorf@rozﬁﬁg is applied to
pre%(%? 918&31% %szlh %Féﬁd%&/hen e t%m @ﬁtl&g%achgé(%@ﬁ and
19L. ot s ows t A and ave 10
tinmes hi gher nmodul us than Ex 19L bet ween 75C and
139t THidguse by dyws thsdlynaysic mechanicat thomagrespopsyf qrosslinked Ex.
194 106k a% ?91k'a§& Egmﬁ T8 shéws chiged h%@%ﬁd X B have 10 gimes

i'nventive p yners have a storage us ratio of
highgr nhaslyks theh dixd &5 beiovepa? T and 1&K&nlihe storrge enodulys mtla@é
E (?ﬁ%y@;@?(& éeérg 11%%1 flnol"a;bge?l?fo o?\ﬂg?]rs l‘r%)mﬁﬁvqu% ;g ose ta storage
modulasratip oﬁ% ks, wiSweds compantsvewkhihplpehave b attorage Irrsodhlesmtlo of 10
oS B TR TGP Mo REL ST
possibiet &geh filseals ﬁrl]h&&mhlm@ly less affected by temperature and can provide

performance advantages such as improved tolerance to heat during storage and e-beaming.
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Unwi nd Behavi or [338] An inportant perfornance
wpe@pesdoyl f or el astic fibers is that the fi berP@EEs™0$/650720

be unwound from the bobbin snmoothly and w t hout

breaks. The unwind tension, its wvariation, and

radients of tension within the bobbin can be used to
_X&MJ_H}JEBMMW 5 performance in yarn and

f.?‘]' l'e AHﬂ'rrfpoRQrﬁ E@Itférﬁﬂﬁce pT%%rt?%Teldsﬁc Hﬁ‘e?éjlsttlpat ﬁﬁ%w&eds to

end-on unw nd tension at 200m m n take-up speed,
be eivownd fiamthgeabbinisproobdy andayitogelrkrks.edihd wrwiad tepgen, awl of
Varé%gﬁ QH& df%tts Iaf ttel?&%)l \?ﬁltun ’t')herﬂog B%g‘ B usE(IPE) infefd (%blﬁﬁle&\x;u? ing

tdin e nean an st an eviation o

perf<mmgmoemn y4Bobinl tastilofiniBO@gti@ne Tlsé:“dﬂffoins usedeo nesiure\mntilfonZ
unw%g {etn%en at%ﬁr%lft Ie(r%:ﬁ% up-gﬁlengas osr ovgI E) I tr1]? ;ﬁgtg\%}e 231 ereféor a
perfdGf b ainutes \imﬂutﬁls las03 minds af the ameism tatoeduaga: mgan d.lk’l\l\hd’] d

st O S T S b Sl are PO RY s O b 2 Mg

corBlttionf) PRty afef eltharwbr&i & 218mbosh e d®y 4fes tpitdfing dietdrédi@ns oven at
tri ed of f. [33 Ther sults are shown in
40‘%{@{]? ege flckgle agHiey Hgf}lﬁlﬁeqs?nﬁpwqrglaents are taken at
3 p8@@dnl %f th® rgp&ﬂ sBHZR; 0.FcAURrelabButREMEe fitkkdd ars {tApRAIRANd 0.5
21C shows that both Ex. 19A and Ex 15 19L have unwi nd
cmy hess BIRY of Bedorarasiimidpint with spool size, with Ex.
19A showi ng hi gher tension at about 1.6g versus about

133919 f athe RsultslBE shobfntig Fi fetbbm%ae tHeQunS/i I B9eonal prdRd
for 12 hours, the unwind tension for both exampl es

againskeneakuzs. hiauq ashoehptstorageabat CrsBpwshat bpgh Ex. ApAgpd Bx

19118R: und 8 (s QR 14:CAS O tehPHitEXpobPAzd, Fvith €katd ﬁJon higher
constant with spool size at 2.0 to 2.3g. For f

tensippatahpytded® VREHS heuthOeder Hxe bl o/?aft@fsulale%e%t%‘itor%gﬁ at 30°C'for

12 ﬁ(Hfr.I Qi tle&‘ﬁfn%lsﬁﬁh g)g\nﬁﬂ& McdrdaS@Mul % af e MRSh £3r Bx. 9oL
.5 cm spool size. Because of the higher nelting

(Flmerﬂ)@r)aﬁ be enwinghtensien fon e P Averelsdastp Fenstanheitiyspahidze at 2.0 to
2.3 g eﬁér%x% (?I(lfl s%rfgc%stﬁd tdl? [RGi 'il?ttelﬁg n %F tat % s Sﬂ‘H{ % ngj 1]glcreases

can potenti Al ave ger
SIgmlhaantlv Itrealmosrﬁa} aiti vecrne xpmpi;lee Besé’usv\ﬁ @0 @&h@tﬁ“@@@ng temperature
. ECT/U%ZOOS/O 0220 FV I\él y )[ ég N
1n theinventive cxample He“unwind per ormance IS less emperature Sensruv uring storage

and can potentially have longer shelf life than the comparative example.
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a nv. 0)0) 0) 0) N mN
3) 8 8 rnto MT x p W
E

i QnmvJ E

WDO Om't 0 (.0 OO0 MMN

W@ 2008@3L0 Lo Lo Lf) WE OO OO OOOLO LErmuS2008050720
cm 000 O So000 N'" 0O0OOCC ENNMM 0) H
CL<Rrrr E,- OO0 x T WW 2008/ 089031
PCTXoIBPHRRFabi&?0 Nonwoven Fabrics The resins listed

in the table below are used in follow ng exanpl es.
The resins listed in the table below are used in following examples.

Ex. Resin Grade Melt Density, Note
Flow g/cc
19c | [Inventive sMI | 0877
polymer
19E | Inventive sMI | 0877
polymer
1gp | [Inventive sMI | 0877
polymer
194 Tnventive 55MI | 0.900
polymer
191 Tnventive foMl | 0.877
polymer
19M | AFFINITY® | EG8200G | 5MI 0.870
19N | AFFINITY® 10MI | 0.870
® equiv.
190 VERSIFY DE4300 | 25MFR | 0.8665 to
8.3MI*
® equiv.
19P VERSIFY DE3300 8MFR 0.8665 to
2.7MI*

Spinning Conditions

[340] Fiber samples are prepared by using the Hills Bi-component Fiber Line. The
fiber spinning line consists of two 17 single screw extruders, two Zenith gear pumps, a 144-
hole spinneret with a blocking plate which reduced the available holes to 72, a fiber
quenching cabinet, and a wind-up station. The capillary hole of the spinneret is 0.65 m in
diameter with L/D ratio = 3.85:1. The melt temperature is set to 245 °C. The throughput is
0.6 grams per hole per minute (ghm). Fibers are spun by using two different methods, air
drawing, and mechanical drawing by using a winder to collect fiber packages for property

testing.

Determination of Stickpoint
[341] “Stickpoint” is defined as the point in the spinline at which the fiber is solid
enough not to stick to an object. Stick points are usually measured by stringing up the fiber
at fixed speeds (e.g., 1000, 2000, 3000 m/min), and then pressing a glass rod against the front
of the fiber bundle at the bottom of the quench cabinet. The glass rod is slowly raised until
the fiber sticks to the rod. The distance from the spinneret to the point in the cabinet where
the glass rod stuck to the fibers is recorded as the stickpoint. This measurement is repeated 3

times at each spinning speed and the stick points are averaged. When measuring the stick
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Ex. Resin Grade Myen Density, Note Fl g/cc 19C
I nventive 5ML 0.877 polynmer 19E Inventive 5ML 0. 877
W@eiop0ea031L9D | nventive 5ML 0.877 pol yner 191 PCWES1008/€50720
5.5ML 0.900 polyner 191 Inventive 10 M1 0.877
pol ymer 19M AFFI NI TY(r) EG3200G 5ML 0.870 19N
poiARFICNICTY (g the h@Rbcad®TEt elgstiofibers]1 G0y ERSHFeYeDEAGOMas used for
. 0.8665 to 8.3M* equiv. 19P VERSI FY(r) DE3300
e"t@%ﬁi&g@ees to 2.7M* Spinning Conditions 5 [340]
Fi ber sanples are prepared by using the Hlls
Bi - Aspiaterévoving Sereen Seap fqhBopifig Badyspi nni ng |i ne
conS|sts of tmo 1" single screw extruders, two Zenith
purkpire Lt it 2 schepgfie reppiseiidioaof g et 19 SHIFRR Fopylitions ina

spuﬁb&fd%n\@"iﬂ Ghich fueeduldtRcdY &iil Abdsgirdil @Fmbein T% dorecd (] R

quenchi ng cabi net, and a w nd-up station.
congtaysitqd taaif dFey Bbast (1) éreyshibrerspiratprs3p . B fibersi 1 Biifignpasaipg
throd gfl l&lel-als]grart(ﬂﬂt(g)oform § 'fl%é‘ v;leb (I)h eI'hn@J etuptuggg%%ra%lﬁrf& (%)S(Aﬁe t

to 245 hr oughput 1's .6 granms per hol e per
Amplifier modgWRY. Y@yl 5/9a2 by “s"lpuweﬁyr Ins¢mgatmbwm f-oyiach

a

ciafE PO Sne 1 S 190 BRE (TRSRIANGR LRI Y il
fromez@tuplrfgqers[ﬁéBmm dedlscoailoph tl@ta;spﬂepm(h)tto ﬂ:)@ hdl])w the pred1cted stick

"Stlck Qi nt"

po1ntt ofv\%e hnn{nlgehn]@ ?eggr%gt:e(g %S,% al%autrk% 59 gllﬁsg %)r hhrf]: tatlrhfg d%l%l {)]l !AE %%Iet
pressnre0ddj 100 psi f&@ta Ckglpo thdghputés wsdal | y nmeasur ed by

stringing up the fiber at fixed speeds (e.g., 1000,
i&%ﬁ) . 300 a 1%a;ﬁ]8 ﬁ%o’vin%lggreélp il rQJk%?zssuL,rﬂ g4)%bgllltqa§ncﬁlgsdunder the

gar nst
aspirator (3) is 1nsta11ed to continuously collect fiber webs (2). This is intended to simulate a

wire or web former. In the aspirator (3), the confined space and air turbulence are thought to
generate a high probability of fiber-fiber contacts. It is assumed that this gives the
opportunity for fibers to block. Fibers (1B) that collide and do not have significant adhesion
have the opportunity to separate upon deceleration at the aspirator exit. In contrast, an
adhesive bond of sufficient strength may propagate as fiber is drawn through the aspirator
(3). This is thought to produce a continuous bond along the fiber axis resulting in the

structure known as a rope.

100% Hysteresis Test for Determining Immediate Set and Retained Load
[344] The fiber strand comprising 72 filaments is prepared and gripped in the Instron
with 37 gauge length. The crosshead speed is set at 10 inches per minute. The crosshead is
raised until a strain of 100% is applied, and then the crosshead is returned at the same
crosshead speed to 0% strain. After returning to 0% strain, the crosshead is extended at 10
inches per minute to 100% strain as calculated for the original 3 inch length. The onset of

load was taken as the immediate set.

[345] Reduced load is measured during the first extension and first retraction of the
sample at 30% strain. Retained load is calculated as the reduced load at 30% strain during
the first retraction divided by the reduced load at 30% strain during the first extension and

then multiplied by 100.
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of the fiber bundle at the bottom of the quench
cabinet. The glass rod is slowy raised until the

wo 2iw8n8®si cks to the rod. The di stance from t hBCT/US2008/050720
spinneret to the point in the cabinet where the gl ass
rod stuck to the fibers is recorded as the stickpoint.
Thi StickpeintMeamemest r epeated 3 20 tines at each

TRl e | SRRSO B s BBk PR fosbiatARed. ther

indﬁi@ﬂ/ehmﬁﬁBdr%ﬂHﬂiﬁon pwingtdroving olLdves tsiickgpoinh@loser to the die) is
dame@u>ao gnqnt elastic fibers, only the A-side extruder
(Y PIoPe ext rudi ng fibers Aspi rat or/ Movi ng Screen

Setup for Roping Study [342] Figure 14 is a schematic
repr esent at i on Tabled Ssetickpoints fai Vatiaisdlibondi tions in a
5 spunbond line in ®kich rppi Sgckpoink,dnocclir. It is an
aspirator (3)/nmovi ntpiscreen (4) sérup constructed to
air draw fibers (IApNt hrough the gspiratof (3). The
fibers (1B) affter p@ssing | through the aspirator (3)
forma fiber web (2). This setup uses an aspirator (3)
(Air Amplifier, nodel ITWVortex 912/ 952 by

Tr ansveohg;le ié‘ C@ﬁﬁ&lﬁidnﬁﬂ?g dﬂdoﬂlp]arﬁﬁéw&%mﬁhéﬁgﬁ; er

openi ng. 01 bou

beIOM/the dle faceQTﬁ%t sho v%iajéggg%mhlch fibers

(1B) exit. It SO Hows e aspiyator (8) to be

bel ow t he precicteqrﬁfibk o.rt of-—the—spinning |ine

(estimated to be ahQ'L 35—+nehes Lﬁr the— ar get

denier). An inle essureof 108 psi—fof a 0.3 ghm
ugh y ,noyi en an

TRR 2000 b o %‘ﬂ%‘aﬁ{ bR el Rherte T e B SR RER AR,

whilS({ id 1ﬁe wost alth astropia@nFigivd Q8 $d ¥/pHoed dfakd thfde webs R lBs. 191, Ex
&2). qgé is intended to sinulate a 15 wire or web
ON.ghEx PPn ¢ he aspirator (3), the confined space and
air turbulence are thought to generate a high
p348pabi IThy, noh-wolhv&efabiidskkempang fAbdrsmadd fros thRSSweREeE block

at thi.s gives the opportunity for fibers to bl ..
conefyisr ot (RPN R YeO T s 70 foPHiA BraTog RV At (e.2-
spudBbiRISr @fk1t baME nlade froMFDefsWBinbisihi®a ﬁﬁmalrlaﬁcﬁ)nu&@elymer By
deceleration at the aspirator exit. In contrast

“n%%hgé?W@“Bgﬁﬂmﬁpw§&$??éW§HP“§Yﬁ@ﬁ@@ﬁlHﬁ?oﬁﬁﬁbﬁﬁﬁ%émﬁgm
each |cbﬁd'1)ﬁh§ cOmpMaRs tHIOHE hohfiBerdS ByliRbRve 2Rpnd) it is HMafit thét there

t hought to produce a conti nuous bond al ong the fiber
are axmgmraé §‘E}P‘?qr rEfilapentfeber agerqgates fanilanwhilaisens aggprates soipoy of
mui'b{)%t fﬁﬁrﬁgﬂté\’mﬁﬁﬁlelf&fent%&@ﬁ@dﬂb&%ek mgﬁa%ney asﬁf)nca\'ﬂﬁih good

Ret ai ned Load 44] The fiber” strand conpri sing

formpticarteait @m@alﬁ?@@@r fé@l ngineer §F filspeat 4garegries pen é’,tcmdﬁngtlw\ASt h
me%urega‘lijgal ﬂl@l’ﬂgﬁtq r&?}%’]g rapl%é?slg? qm&p@l@ ﬁb 1§t?1t1n égt?lOCar is taken

I nches per m nute e cross ralse Untit a
notg¢ nglude dernl€) @84 plsssamhonégomia rmdtht Ele:m ltﬂhﬁh dihe dis¢re ide ¢aint of
filak%btu%ggl%g%tgsr is E%gn ?\%ﬂg A) S ol%f? Qﬁ% rtara e?ng(%{)egg %noso/(g‘gtt %d web
formxd e the dumberkd fﬂanmhmrqgeues mlaswﬁrellalrldomam@sdfﬂmtrallah)wer than
20/ arlncalljrld%tar? ge asolgwtag gbout 5&'0918[ Ipre er"!lbrllf arlls lovevr:llg about I/B cm, espect:1a11y as

low as 0/2 cm (i.e., rope free).
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| oad was taken as the i medi ate set. [345] Reduced

| oad is nmeasured during the first extension and first
wo edosagtson of the 30 sanple at 30% strain. ReCHUS®O8/050720

load is calculated as the reduced |oad at 30% strain

during the first retraction divided by the reduced
Immedidtediet 3@dRstaimedd.oddr i ng the first extension and

then nmultiplied by 100. _90 WO 2008/ 089031

25;1-51] USZ @r@ 115(9&1%9/3 th'ét thE lﬁBQﬂs ﬂ{ad@/ﬁlaa%%rﬁﬂﬁggwt[l %ﬁi@])mments of the
~ Stickpoint represents the nelt freezing point forned
inverrigacag als@@@bm lpel o eddiate hem@f@d tegtingsat @hd hysterdsoreydani H§%

i t

Strag’gmeg%‘%eg&g\%ﬁ %L lrbg g@l%gvrys gé%a@%&aga{)g)p 15‘\9 %bl%%l%is and can be
as IWaras 6% sinmiederesset, Bspe&tilyclop Gbers madenfrorm myemzve bl@k cﬁﬁvlym@‘@ or
1nteﬁ%olgrg$rls Eavmg (?nsﬂ?iusagf a@aa St ﬁla?r % fgrai)ly ﬁaoqt(g() 895 g/fg]l or
lesstoieQ;Me@abIb&DSQBg/@rBM]leslsmnﬁk‘tﬁn bﬁ ES;L]@dv as ﬂ:mku Mgs g/emt. on

web forrrations Ais the best with |east roping, 10

ﬁ%dt] o o f éelﬂ???\r%e)fééure\ggtt@t HB%X ma%gf_[grg &/eht%é[ﬁ%ly%r? dsl %XQ lower

imifi@Gate fe3 4&11 Arwmxm%nd mmw%hbere stgherpienssuyrfgpeif shoes Bigher
rom.the

lmrP%‘f‘iae? Eéﬁy%‘?%te&n %Fg%\sﬁéa% IPVeé}%‘ée ! oeés 8‘3 hb%he? 5B ‘A

AFRINTT WO ied) VERSTHYCSas(d@m@nstrated puRigored 7@nd Meslé 10| Thiniks beadee

. _from 1%.? rs conp risi.ng.a simlar random copol ymer. By

invemive figprs fpve lpyer e?"“ﬁ%%‘%f"“ieﬁat the melt index, and
density are within 10% of each other, and that each
copol Jabk¢ 17 dipnédigs SetwmdsRetaingsd hoadkfos .Cobyparalfe bibeds

HxO0pi Ng,| Résink S meant  t$pinniaeSpeed, af Budedidt@Serpl | et

of filament/fiber aggn@gates (bungdies). Fil amenbad, %

1309 egatigeent @BdIgheOf| 750Ul tiple T8aments 1 n panal | el

0 ent aihARGidpagnE0dqbber. 10 qUAg i Ty a fabrije W th

©@0d TIqR{mkilOPol{he [,7551 NI Mal TOP{Ng), the numhgr of

ot arme In{RELERSV R Q0o CTMTENGLIR TS 12.1

19D Inventive Polymer | 750 15 10.7

19D Inventive Polymer | 1000 20 8.1

19M AFFINITY® 750 20 6.0
EG8200G

19M AFFINITY® 1000 23.2 5.4
EG8200G

19P VERSIFY® 750 21 6.1
DE3300

19P VERSIFY® 1000 26 5.5
DE3300

Additional Examples

Polymer Example 20

[351] Continuous solution polymerizations are carried out in a computer controlled
well-mixed reactor. Purified mixed alkanes solvent (Isopar™ E available from Exxon Mobil,
Inc.), ethylene, 1-octene, and hydrogen (where used) are combined and fed to a 40 gallon
reactor. The feeds to the reactor are measured by mass-flow controllers. The temperature of

the feed stream is controlled by use of a glycol cooled heat exchanger before entering the
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10

20 neasured. Each filanment aggregate is at |east 10

times the fiber wwdth in length. Care is taken not to
WO pB0g®3t her mal and pressure bond points in tPE/BES208/050720

| ength. The linear line count of filanent aggregates

is taken over a 2 cmlength in randomdirections. For
reagfon dlhgebtalybimompoianhsolutivns ana mipgaredodsirfei fuanpe nmd agy flogatasrs.

' t / . | I
ol o P oG st B AL DR Bistns D LBE e Pt
watepandaddiaiboate inlieSCZGddmthee;;g)pemEir adlhityona sThe atelr hyvlra]szz@/tlﬁe @mlysts
and&&fr}lﬂ%?dg Sl e%tloq react1 Ins’élt e%%/é)?t reac? I§?e1 té?nni% geEggﬁed in
prep@d&in bt zgtlw‘oesta]gﬁ dsVudmizatidnatThe ke vént bmf @rénaekd nidhomers are

acc rdanc th . enbodi nents of the inventi al so
rengAURT STV T PHEHIE BFOSBY, Tt FOBYST @aet i gonged o & e o
undeysdi@pRBétSuEing! EhkadtSiQYpdisbiisatdtholhen TaETH, at e set

can be as Iom1as 20% preferably as Iom1as about 10%

can . be 5 as | ow as e

A9 £ B ol rodbil i solhiR a8l HE s FORERLS ofer severa

hourd) tierfeduy nRanpled avdvwed ndSaisstdnti sishfge abmul ifdeDogde@sB). AThe

| ess, about 0,895 g/ r e oI
Progycts e saﬁalﬁl fg@%? hgurg Pt ﬁ@%ﬁogﬁgo@aw%ﬁ% 1866 ang
IR@RPOE®19685 g/cnB. [350] It is seen fromFigure 17 that

fi bers made frominventive polymers have | ower

i medi ate set than AFFINITY(r) and VERSIFY(r) fibers.

Hi gher density fiber shows higher 10 i mediate set,

as expected. At 60% strain, inventive fibers show

hi gher retained |oad than AFFINI TY(r) and VERSI FY(r)

as denonstrated in Figure 17 and Table 17. This is

because inventive fibers have | ower extension forces.

Table 17. Imedi ate Set and Retai ned Load for

Conpar abl e Fibers Ex Resins Spinning Speed, |mediate

Set, Retained mmn %Load, % 19C I nventive Pol ymner

750 8 14.6 19C Inventive Polyner 1000 10 12.1 19E

I nventive Polynmer 750 12 13.5 19E Inventive Pol yner

1000 17 12.1 19D Inventive Polymer 750 15 10.7 19D

I nventive Polynmer 1000 20 8.1 19M AFFINITY O 750 20

6.0 EG3200G 19M AFFINITY R 1000 23.2 5.4 EGB200G
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DE3300 15 Additional Exanples Polyner Exanple
1 Conti nuous sol ution pol ynmeri zati ons BCEUS2008/050720
out in a conmputer controlled well-m xed
Purified m xed al kanes sol vent (lsoparTM E
e from Exxon Mbil, 1Inc.), ethylene,

1- oct enq
fed to &
react or

t enper at
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-92 WO 4
cat al yst
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at apprd
react or,
pol ymer
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react or
t wo- st ag
nononer g
process.
under wat
shown i
col | ect ¢
sever al
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product g
| RGANOX1
WO 2008/
QaN%
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, and. pydrogen (where used) are conbined and
40 gallon 20 reactor. The feeds to the
ar e mepsured by mass-flow controllers. The
uré of |Sthe feed streamis controlled by use
cof copl ed heat exchanger before entering the
008/ 08R031 PCT/ US2008/ 050720 reactor. The
cgnpofifent sol utions are netered using punps
flow peters. The reactor is run liquid-ful
giﬁaliEy 725 psig pressure. Upon exiting the
wat ef and additive are injected in the
go@yt;qn. The water hydrol yzes the catal ysts,
Endt es|t he pol ynerization reactions. The post
soFutipn is then heated in 5 preparation for a
g devglatization. The solvent and unreacted
Safe = [fenoved during the devol ati zation
&} . .
The pplymer nelt is punped to a die for
@r spel |et cutting. The reactor conditions are
STabl®|¥18. [352] The prime product was
d undef stable reactor conditions. After
sh@urs|s t he product sanples showed no
faf chhange n melt index or density. The 10
-were ptabiiized with a nixture of
@16, L1RGANGX(r) 1076 and | RGAFOS(r)176. -93
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wo2Ms8s03rr i3 g U T~ ~ Nu b-0U.0 Nw" oPCT/USE2008050720
WD 2008/ 089031 PCT/ US2008/ 050720 [353] The structures

for the two catal ysts used in the above procedures
(353., Thatamgpgesionihe amelcadystapsed ghibevabdye pogeduigs (j.e.f N

Cat%gtgwsaﬁld '%2) ard sltlo'v%ubelév&?:Bu O

Catalyst A1

t-Bu

t-Bu

O

N/, I N
7 viv I)
O

t-Bu
t-Bu

Catalyst A2
[354] Polymer Example 20 is an ethylene/1-octene block copolymer having a
composite 1-octene content of 11.1 mol% (33 wt. %), a composite density of 0.880 g/cc, a
DSC peak melting point of 123°C, a hard segment level based upon DSC measurement of 0.4
10 mol% (1.6 wt.%), an ATREF crystallization temperature of 91°C, a number average
molecular weight of 43,600 g/mol, a weight average molecular weight of 119,900 g/mol, and
a melt index at 190°C, 2.16 Kg of about 1 dg/min.

[355] Fibers 1, 2 and 3 are made from Polymer Example 20 at 40d, 70d and 140d,
respectively. Monofilament fibers are melt spun into 100 to 300 g bobbins with a 0.8 mm

15  round spinneret at a spinning temperature of about 300°C. Between the spinneret and the
takeup roller, there is a cold air quench chamber with 2 m in length for solidifying the fiber.
A silicone based spin finish of Lurol 8517 (Goulston Technologies) is applied at 2 wt% to the
surface of the fiber via a spin finish applicator after the fiber solidifies from the melt.
Afterwards, the fiber is wound into a bobbin with speeds ranging from 400 to 600 m/min.

20  The spinning temperature and winding speeds are processing variables used to tailor the
tensile response of the resulting fiber. Prior to spinning, resins from each of the examples are
compounded with 3000 ppm of Cyanox 1790 (Cytec Industries) and 3000 ppm of Chimasorb
944 (Ciba Specialty Chemicals) as antioxidants.
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NA, ,~\N ~ . Zr, OtBu t-Bu Catalyst A2 [354]
Pol ymer Exanple 20 is an ethyl ene/ 1-octene bl ock
w@oslgyer having a conposite 1-octene cont eneCDUSIA8/A50720
mol % (33 wt. %, a conposite density of 0.880 g/cc, a
DSC peak rreltl ng poi nt of 123C a hard segnent | evel
e Bitenfh oy (Fes anaplt Pa deied (1.6 wt. %,
an ATREF cryst al l'i zatl on terrperature of 91C, a nunber
average nol ecul ar weight of 43,600 g/nmol, a weight
43361 age RPo liecpdlgropyding hbmopol Lihér, AOIRE g/nmltl ﬂowaindbx 2Bt 2.16

1 d 1.0. 551 Fib
kepP S8Rl SR muidEodift 1 pB RO o Rrdoge ey 4ou- "

70d and 140d, respectively. I\/bnof| I anment fibers are
37 sp (P2iid ool 4o 0pylane 300 ogplpobthaniag wintellt fwiin@exm23U’6, 2.16
r t f, about

ke B RO BRI hing BRI G AR AREN L MG b oy
there is a cold air quench chanber W|th 2 min | ength
fl38] sol iFPBfiya m]yrtrb[e/lefrie themopolpmeiHaiving n enelf flomcindgai at 230°C, 2.16

el L ST AL

spl n finish applicator after the fiber solidifies from
13691 nel tPP4 isf padywepydne homepdlyberhavieg amettdlownindexaat 230°C, 2.16
r 4 mn. 20
ke EPUIn i DR ERNE: R 1 SRR e

processing variables used to tailor the tensile
136} ons dilss arhepundronl variegs Pletssof Pelyiner ExampdpiGamidng,

anpl es are conpounded with
po%%g%’ﬁ&lgrﬁggﬁa%gﬂ%ﬁgbi%qg ytec I ndustries) and 3000
ppm of Chi masorb 944 (Ci ba Specialty Chemi cals) as
anti oxi dants. -95 WO B0B8/P08808hibarCT/ US2008/ 050720

Fi bers from B thgﬁ umg%xyyﬁpol%gw J'P_Z‘zrz‘%Pd 1d

Pol ypropyl ene —PPES oyt opyYLen ¢ honopol yner
hav%/ﬁg gymslt f Powlindex—add 2200 & T@Pﬂ[ pol'y

WH % 2306, gl of 38
dg/ mn, a DSC rel-tiln ol ;.%0 of 164‘3, TQ;B%Q a density of
0.90 g/cc. 5 [357] PP2 is a polypropyl ene honopol yner

having a nelt flow infgr &f- D30ber?. 16 Kg of 9.5
dg/mn, a DSCnelting point of 164 and a density of

0.90 g/cc. [3b68beppalary Bx. 3oPylmenyIRsis PRoopol yner
havi ng a nel t| flfow|i ndex a0 230C, 2. 1GPPXg| of 8.0
dg/min, a DSG nel tiing poi M0 of 166C, 1&RRH a| density of
0.90 g/cc. [3p9]8 PP4 is a %ol ypropyl éhePhopopol yner
having a nelt flow index at 230C, 2.16

Table 21 - 140d fibers

Fiber | Parts Ex. 20 Polymer | Parts PP
9 90 10 PP3
10 90 10 PP3

D

«
B P

Fiber Properties for Polymer Example 20 and Blends thereof with Polypropylene

[361] The formulations listed in Tables 19-21 are melt-blended by using a twin-
screw extruder before fiber spinning. The blends are tumble mixed before compounding. The
melt blending is conducted on a ZSK-25 (25mm) counter- rotating twin extruder using a

standard screw design suitable for compounding polypropylene blends, under the following
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10 Kg of 35 dg/mn, a DSC nelting point of 166C, and a
density of 0.90 g/cc. [360] Fibers are spun from
wo 200808830l ends of Pol yner Exanpl e 20 and PCT/US2008/050720
pol ypropyl ene as indicated in Tables 19 - 21. Table 19
- 40 d fibers Fiber Parts Ex. 20 Polynmer Parts PP 4
cord@ion® 1eRth to Fia@@tet GatioRR/D) ér thatsirew 205, dig @mgerafupet 835°C, screw

0 garts PP 6 90 10 PP3 7 90
Spe% gp’%ﬁﬁyag%%%leé%ﬁis l?éfgfjfo 21 - 140d fibers Fiber
Parts Ex. 20 Polynmer Parts PP 9 90 10 PP3 10 90 10
PR Fi béiibeRr el dre spunasinPe (Oydrem reweippdfde 9@ anrpuBb@r{ds
. r I f
PSR R OB Forue e Rk TP G, TR T re
spunwiing a Sdrrectarextar didet 2MWeTo rﬁeiditlobelrcosqbtwmmmghsttﬂirtelom ipridble
are tunble m xed before conpounding. The nelt
‘bl endi ng is conducted on a ZSK-25 (25m) counter-
rotating twin extruder using a standard screw design
sui tabl e for conpoundi ng pdled3r opyl ene bl ends, under
the follow ng -96 WO 2008/ 089031 PCT/ US2008/ 050720
condi tions: | epgifsiqQcdieneter ratig i/ D) for the
screw = 35, dipudeSpe&i@nr € = 235C, |sgrew speed = 300
rpm and torqUscd@%et, mesbud)0 70% [[F6Z{45F1 bers 4 and
5 are spun usi BgrudeDi&nd¥0 auRdMILf[id e di e| at about
300 C. Fibers 6-8 are spun using a 0.8 mmround
profile die at about 290 C. Fibers 9 and 10 are
MM usifiRyral g:and |5éE@t cEPRSlikse by pessiag sixdines thrpgh aflle&?ﬁgpn
bea%@@érbdsﬁ%n@ﬁﬁcﬂme%rﬁ%g ??tﬁ\goéage Eabl 8 17@RGy T8BIWRerR €ach pass,

unp Size (cnB/re unp Speed (rp 10 Screen
the &ibgrs arerpegled {qnyl 0365 Theygpsslinked fibers will be referred to as Fiber 1 CL, Fiber

4 CL and Fiber 5 CL respectively.
Gel Content

The percent gel content of the crosslinked fibers is measured by the xylene extraction
method according to ASTM D2765-95a, which is herein incorporated by reference. The blend
fibers, Fibers 4 and 5, had lower gel contents than Fiber 1, as would be expected due to the
dominant chain-scission responses of polypropylene under e-beaming. However, the blend of
Fiber 4 showed a lower reduction of gel content as compared to Fiber 1 than that of Fiber 5, and
this gel reduction level is less than the physical blending ratio. This suggests that some portion

of the polypropylene may be crosslinked. The gel contents are shown in Table 23.

Table 23 - Gel content for Fiber 1 CL, Fiber 4 CL and Fiber 5 CL.

% wt Gel Content % wt Gel Content difference
from Fiber 1
Fiber 1 CL 63.3 -
Fiber 4 CL 60.8 2.5

Fiber 5 CL 57.3 6.0
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Extruder Di scharge Pressure (MPa) 2 [363] Fibers 1, 4
and 5 are crosslinked by passing six tinmes through an
web@snswal 10 beam ng crosslinking machi ne gi vi PQI/ES2008/050720
total dosage |evel of 176 KGy. Between each pass, the
fibers are cooled to -10 C. The crosslinked fibers
Thexink] Béhavioef erred to as Fiber 1 CL, Fiber 4 CL and
Fiber 5 CL respectively. CGel Content The percent ge
C Onﬁﬁﬂflerﬁlfal ]Selﬂ%,l&r &S!:%e}snlkg‘an(ﬁ 5 %E §tu&1§d UBW qﬂ Ji’é’s ltSha%d 19 show
xyl ene extraction hod according t fﬁ
the hpqt&5 -ag9db eqoling b@ﬁvuoss rhf&qeeuvnlyr i Bigpisridt dd pblypnoeﬂelreendeng peak at
13 . I .
160020, prkicRElt T EbRAL ik Wochen Dy B Rl cjine gruperaure
of td@mlmmpylwcemﬂ aHow g®i b:bandrf@slpmmsw iofprqzyocﬂ ypfapgicenethe cone

under e-bea . e .bl.en Fi ber
dyelngi plocess ¥ zlag%f otton 3 éxfh’ere tfl] reduired dyem%{)emperci:\tl%re 1s§|3§% qn

1on O con

Figilret 1I9am istshat thﬁtfthd:d)r@ﬂal bolygoplyledeltirstajieding pedkiat 1267C dieappeared in
than th i cal ratio

the ;g ST PHAE e SR B Fohe TEMOPY NGBy PERY ol

the Rfe@ lbO SifpeicbiIa. caﬂ_da& tigekysedinh st seal bEths PeivpropylenkaddhPonent to be

23, T bkf 23 - content for Fiber 1 CL, Fiber 4 CL
lowghp t 96m¢ Gel Content % w GCel Content

difference fron1F|ber 1 Fiber 1 CL 63.3 - Fiber 4 CL
Tersle Belwhr Fiber 5 CL 57.3 6.0 -97 WD 2008/ 089031

Behavior The ther nal

PCT/ US2008/ 050720 Ther mal
’li_.?g u\r/ |e gr Ofenls: av1?11’ of the 1H10rors]seha clg’dnt;begsﬁl %ge%sgfead usmg "an Instron

UnibveR EiV"]Te@tEB(Ilﬁmp) @irp y,at §08 rhin/ rfﬁln@sdﬂlel 02&m gin@e length Pneumatic

cla ; 1oE D) i R B S0 Fofate
ST R G RS T —

kPd)l ghekityTRlohk4inaEbRAY, alidilogd & 300%tchmgRn)pd Rpotteatnyad |
allow the blend fibers to show i nproved performance in

avef3gg of 3 FRlcHSei 5B 0BRAEES Wi B EIVRRT LTS - €Y, where
the required dyeing tenperature is 130C. In Figure
19, Tabte 24 S TSR prdphugits bheciossligienadd Hral yipropy| ene
crystaII|Z|ng peak at 125C dlsappeared in the blend

L,UUI g pProcess. I\lijlbe¥Viblll 'y to U?;lﬁé];) IIU Uy ally flberS

~-t

P dla'tﬁ‘d@V‘{'g) theor Y, IleI S PUSIL utat El.b mat hre—efH i:‘j,&

E1&3 qtl%HB%E‘&lgﬁb}o)l 19 CdUQQSJ the —<Tr yS[ at Isbgdll on pedK UT45§ e

Q gldyaﬁ) 198()_/( )ene COI’TDOQS_HI tot 10 |39yver !ﬂ et @@8]

Tensi Betravior {364 The tensite behavior of the
uncrossllnked fibers is neasured using an Instron

Table 25 - Tensile properties for uncrosslinked 70d blend fibers

Fiber 2 Fiber 6 Fiber 7 Fiber 8
Load at 300% (g) 6.8 10.6 9.7 11.3
Elongation to break (%) 614 606 598 532
Load at break (g) 51 63.3 39.6 50.8
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Uni versal Tester (Instron, Corp.), at 508 mimn with

102 mm gauge | ength. Pneumatic clanps are used (Mdel
WQImR08031 I nstron Corp.) with a grip pressurePClf/USI08/050720

psi (about 413 15 kPa). Tenacity, elongation at break,

and | oad at 300% el ongation are reported from an

av efaalgao offensilopspeiticpipemcrosbnsil [#ddiaera at 23 C is given

in Tables 24 - 27. Table 24 - Tensile properties for

uncrossl i nked 40d pligndz T | D@lber -1 DEFbek 1671 oer 4 Fi ber 5
Load at 300% (g) 10.5 9.3/ 13.4 Elongation to break
(%9 475 508 458 load at break (g) |40 1 39.1 39.8

'\Famoﬁd g1500% Eansi | e pr19S~|&pr i 936$nr ungrdssl i nked 70d

Hileneationitplergak () harl 2 BY pel 6% bed 7¥i her 8 Load at

30dwpd ghbregk @ 10 6 9 79711 3 Bfdngat i'dh3t g break (%

| Pemancaiwt wg0%gmin gy 4 hleald%(g) 51 83 3 59.6 50. 8

20 -98 WO 2008/ 089031 PCT/ US2008/ 050720 Table 26 -
Tensile properties for uncrosslinked 140d fi bers Fi ber
3 Fitzaensfe testreelelled kmperamtes 40D edgput hAn8n6Gn n @AbenPironment

ehag o 3754y a0 S50l G083 S I ac T esed

at d ReRiihel tepéradle (€lgg ISR dortienfetaditiRs théstfeammgqﬁodaggt A card
in an Iggﬁron in an environment er. Fibers ar

boagq prdend tnehylore)dt hempPlaregra tP%it‘ieth%‘é%er Akpeerh gpeis sed to fix

the T@®EH 10 theSARESoard 3QHut FiB@ afeRpdIRMed Bo HinR iéB&IQ6 glﬁfa@hte the fiber
tenperature (e.g., 950 for 10 min to sinmulate t

stre$ghingeHA'Ig coreoeRR KA. ATlé%ﬁaHi ot vithiibr dwhen cligesd B%fﬁff) the tensile
strdtchirde 1@ vﬁhs@G@tﬂe %dBQ’QS &l E@ilﬁ)kl)ef%ef stR&M g, %Mesﬁ%&lﬁ& #Pfested at
is used to fix the fiber to the card board So that
thefCPIE?efIfY§lnﬁrtfénH%€ttural(¢©m%’i§Cio shrink in order to sinulate
the fiber stretching state in core spun yarn. The

carthhRoar HighdntpeiuR@nsileSripB@Bs shanmed. Before the
tensile stretching, the waist of the windowis cut to

at+-ewHibefr—stretehing—Fiper propertie e_trested_at
10, e —cone dyei ng, t epperarur e, 3%1. g. 9%]? i Tabl ecﬁ"ffg
Hi t5.”3)Ct enp :rﬁ%ﬁir.ﬁgl‘u Ltep%sdk.r(%)p'operl 4€s of %ﬁé fhers 75
Frhei~1 FiUCIg (m bes
120°C Fracture toad (Y 5.7 7.7 6.3
120 °C Elongation to break (%) 102 113 124
Dynamic Friction with Metal Pins
[365] The frictional property is measured using an Electronic Constant Tension

Transporter or ECTT ST200 (Lawson Hemphill). A schematic of the setup is shown in
Figure 12, The ECTT ST200 consists of an elastomeric yarn feeder (EYF) (1) and a take-up
roll (2) controlled independently by a computer (not shown). A draft of 1.5X was applied
(ratio between take-up lineal speed and EYF lineal speed). This draft value is a reference
obtained from historic draft partitioning data coming from commercial warping machines. A
piece of a commercial standard creel type 23E-1100 82 mm LIBA unwinding roll (LIBA
Maschinenfabrik GmbH) is placed between the EYF and the take-up roll (friction element).
Tensions are measured with a single 10 cN load cell (Perma Tens 100p/50cN, Rothschild).
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95 C Fracture load (g) 10.2 11.2 7.6 95 C El ongation
to break (% 148 115 75 120 C Fracture load (g) 5.7
w(Q@ 2008088931 120 C El ongation to break (% 102 11BCT/ER&2008/050720
Dynamic Friction with Metal Pins [365] The frictional

property is nmeasured using an El ectronic Constant

T3663i on Twisconfigursipms irekCBF ae@¥erd t8T20@ate el B dynamic COF,

' tic of the setup is shown in
uncﬁ%@é&é%SX%&:ﬁE@[ﬁ ST200 consists of an elastoneric
yarn feeder (EYF) (1) and a take-up roll (2)

c[%ﬁ?r] r ol lagdh¢ hdeperibead-lige dpgs potcrpiysigttien friciment eleyhamin) . A
(dliQ[n%[entg sf 1111% é%ﬁgﬁ@ﬁ&%ﬁ}:ﬁsﬁ)g aﬁf gl{quddgp)eﬁ?iﬁ\ﬁl@lgﬁ dA allﬁteo’ til/{g is, the
tengign dnatrleﬁssumﬁtbefom otieafrin@ah dlenomt;lingt ori ¢ draft

partitioning data com ng from comercial warping

T 5o Ty B B e e R R Bl op S PR ¥ i6h read on

the Med chil iseln f thb teinki oiGatidHyhei fsic pinaedeaknb etsaederrgdte afEYdvaidabde
tengllowlg take-up roll (friction element). Tensions are
neasured with a single 10 cN | oad cell (Perma Tens
100p/ 50cN, Rot hschil d). 99 WD 2008/ 089031
P35 US2 08 fio6e7efficied66h bewalcaland iigug te Eoles farmuleCTT
are used to calculate the LIBA dynam c COF, wunder the
same 1.5X speed ratio: [3fg7] a) The filament
thread-1ine does not inclydeet’he friction el enent
(discontinuous line in Fig. 12). The tension of the
| oad cell is indicated as To, that is, the 5 tension
wh&@%ﬁs ihe fraSioHEdrihefiore the friction el enment; and,
b) The filanent is wrapped 180 on the friction
eI ement. The tension read on is T1

{31 on Dympiaic qopfdicrepy ‘tftfﬁlﬁwnépgﬁé‘i‘?f‘ﬂtséfeslt?teﬂé\‘ Sahlpds ¢ %avmg

1owAGOF &Vlkik AR R cals€ Bigh @ction bAOSHen 188 b Hisdrivankepaldal bl 8
can be calcul ated using the Euler fornmula: To= eue 10

knitfipg Fppligaqne. (For pagne pieferred Wharpef tepiarentiendhg COF svidpolished

meQY %"Ge 9@1&%fyf 1[)%' ﬁrlsw Qg a‘tfou @B laﬂplegc:@aer;fbgs@g Blsle%r fhore
[isted in Tab 28. Having esirabl e

prefpeabde é ohlegh aridr gsdow ema'@aw &f Preferdbbia thetOF islpehighethivs 1.0,

o VAN 18 A0 O R SRRLL0N G
polished 15 netal can be relati vel y low, as | ow as

abolale@86 and | ess, preferably 0.5 or less, nore
preferably 0.4 or Iess, and as | ow as about 0. 3.

Preferably, {heeQW@H i s no hijghersa ¢han 1.0, | Fiber5CL

Dynamic COF 0.521 0.433 0.389

[371] Dynamic mechanical spectroscopy (DMS) is performed on an RSA III
extensional rheometer (TA Instruments) to measure heat resistance. A bundle of 60 40-
denier fibers is clamped between at both ends between fixtures separated by 10 mm. The
sample is then subjected to successive temperature steps from 25°C to 200°C at 3°C per step.
At each temperature the storage modulus, E’, is measured at a strain frequency of 10 rad/s
and a strain amplitude cycling between 0.1% and 5%. An initial static force of 5g is applied

to prevent slack in the sample. The test ends when the temperature reaches 200°C.
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nore preferably no higher than 0.9 and nost preferably
no higher than 0.7. Table 28 Fiber 1 CL Fiber 4 CL
wWO-2@e08®H3CL Dynami ¢ COF 0.521 0.433 0.389 20 PGIWL$2008/050720
Dynani ¢ nmechani cal spectroscopy (DV5) is performed on
an RSA 111 extensional rheonmeter (TA Instrunments) to
iERd ur e Hiwert 20 doivs therlyeamid nipghatiical bern@dredppnseledtiiar 1 CL,
- e
Fioh] 81 ud Fiof ACEP TP BLIEED: Bhe Pl BB RR G P PRer 4 CL and
Fibgtaj @cdre tligher tharctbas$ Fiber t €Ehper at ure steps from 25C to
200C at SC per step. At each tenperature the storage

and 5% Anlnltlal statlcforce of 5g is applied to
pBlent Tk arskpliotpgy [¢éths dibpis és stahes iesrtheapvgsstyipiag using

S T

polpmroprderiec &libetshree tmmiquemmgordﬂadg ithiselate tliei_regllﬁnsbaac nntdre@L For

perﬁ%}lglclu an{oss sejc_ﬂntr)l% :;Qe oz}re ﬁggéﬁ]‘é %er 4 n‘é&gﬂﬁ%% ﬁﬁa%d f111ed with

Epdfhxaapoth&bin@hd Hidwed tdc@t for Vb hyseo H@’@y Fof lokgibeliml tfrbmmctmns
Bl f Pol | 2 5
sudptg O e Bt By ot Py Bap Lo Yo a8 Y bR el

drySiha brabengoﬁl%g'lm ;lidﬁrlﬁﬁl% RioGidé ggecﬁhpmb raiow Meat ohamPiteely from the
er um stai n does pot stain the .
Sld%%?%?%% 8fe. u{h B BPRalpeq ‘ﬁlﬁtbg ‘&ﬂ RO ?‘F &BB‘F ahyfent

tenfpBratus@| "Eﬁe%tdiﬂiﬁg i’oﬂigioﬁns‘i r@éaréd’ﬁy&i’/eﬁ?{mg ¢-2¢m opﬁlﬂféﬁﬁlﬁi @U) @loride
Cross secti ons, the f ers ar e aced In a

hydep SRS ngHAB) i@tohas bpile éf”%atsﬁfewé}ﬁ‘cfflfi ﬁd%%i&/m} %fsﬁ P%nd

aqublsEE R pSiHiRitd @'thelfar. NThe Ahss4fbe co%@&[nullg:’tﬂg Fibdtl{sdced in the
cross sections, 10 st rands of fibers are first

staigimgibetle dpoider trsespandbihe fose Bbers eost hingh plpve Hsetainippyodution,
are allowed to dry and placed on a glass slide using

Goup! e AreetkatnaRemt Bibak hRWehBRAHoM (RN ahd S8l if & Bker of

the side opposite the tape. The fibers are prestained
deigiizad VRi@IANY spéR s dfrappiesiprately 2 AW renpqyfaBy pidpd RuOq

from e é%l@'lﬂ grdélol!oléhkﬁ’crﬂhé hOs ol S%Rﬁ'art ek iBYs Waiohi CBQeCQedZQm of
ruthenium (111) chloride hydrate (RuCl3 H20 into a

longllttag@llbm sradl pigce R astaigedinpar isubiodPidingéely Omm in ngth and

|
plagkd3d s GORRNE nRAE WY RPINR A8 i if Al eng EDSr e
motdt aaid merfg)ebmtaﬂheeed nQ tl@rtelleﬂrmtoaies tedygemd stahenalyodming ithpeamebedding

pro@&?sg uk silhé r]’?qlngr %%%gdcfeg w1t e[g)éy gh&l gﬁ \x%d to éu%g ]33% %o? 6

ers are
hoyps. dbmd cundah‘bblaklens rohoveé lfloml thieembwsitiag namﬂarsiahn dabkdided tape

pecil ™ Sl e ey W S o R L BRE o R Blapa

appdexifnhxaly abewtol 1@nﬁ tcC@Bihoh voieh wefibaat e caflerl of Agichibdddiad dppxy.
a small piece of a stai ned fiber is cut to

% oxi rﬂ%lg%l Melgq@h}[ 1mages g‘é colﬁ‘ected on a JEOL JEM 1230 operated at

100kV accelerating voltage using Gatan 791 and 794 digital cameras. The images are post

processed using Adobe Photoshop 7.0.

[376] Figures 21 and 22 show TEM images of a sample of Fiber 4 cut
perpendicularly and longitudinally, respectively, to the fiber orientation at low (about

3,000X) magnification. Unexpectedly, the polypropylene component in the blend, seen as

-101-



10

15

20

25

pl aced into a flat enbedding nold. A piece of double
sided tape is placed at the tip of the nold and the
wo 20981084031 adhered to the tape in order to keepP€T/US2008/050720
stationary during the enbedding process. A single
fiber is enbedded with Epofix epoxy and allowed to
whigeiareasan tBEEM onages is ¢vouly slistridned as namweylindees inl thcperpendicular
. t |
d1r{cg1glg,\é§§ asf Jl(g) algaf s m ?}% %n{égudmgf] q 1(3n F%ulgg E% glﬁin234 ?g\g the
corBeisprglld'mgﬁmb@s at alinghdp Irralgklfucmomr(ahmeﬁ) @oxn Tlmse images further
shot hertlhga)te(rlffe J4 gg%p?lbr(l)eugo I&edlt hngtgeé glgx A T%aﬁ% scf:a eh§<5? Hml) dTh1s
nanBEMue palgesr el santihedt eelebandanal Eﬁ]hm]gEMb& B&ﬁlddbpahﬁpzﬁ'dcular

el erating .voltage using Gatan 791 and 794
theghy i Rt I AERAE Moy KRG e TRrs S BOPToT ocessed ust ng
Adobe Photoshop 7.0. 30 [376] Figures 21 and 22 show
TEN | madgegiraf25ang aepisplapTEM 1hmges41t ahtfut 3(pgmm§emaigmfudaaoﬁ yfa

and i tuydinal | respectivel to.the f
i T oM e e Tesg oGl RieD QFiign and compares
he WREpHORRIS B Yhe stutisze pad mtr@nybtﬁme rEPBNEBIE NMor tha dispérsion of the
bl end, seen as_-101 WO 20 /089031 PCT/ US2008/ 050720
POIWPI? éngdgmaing  Theimagesghpyreribat therg way ey fapceptiaeqpglypiogylene
on @ fiB&NArEE. IThEKR s B diffteenPEMAREPhIE yHetwddh HRGUHEIR and Béhtral
as elongated rods in the |ongitudinal direction.
areqs) ig 3F08r IFs §¢(d°»4 show the corresponding i mages at a
hi gher magnification (about 30,000X). These i nmages

fi378y her Figh@vweding D8 thdwTBEMQhY g5 QP oaNT), WOXNHMFcaliéh of a
the blend was in the nano scale (<60 m. This 5

sampliyof-tdbes peuiig Pppendigllaqgd lngitnding! dirgedopsotrabecydy- Thaps seen

thatoP R bAYprbPy 18R et ghel YnoRRY1aPRE R CHE Bino- &Ql@%ﬁ&prob}leﬁesphases
belleved hat it may contribute to inprov

weisishebserved. [377] Figures 25 and 26 dlsplay TEM i nages
at about 30, 000X magnification of a sanple of Fiber 4

Propfiki 6o MRSy nfd Ex RESIP 0 Sh Bl Ads With B b REE uSdiif PIaE ERihples
direction and conpares the norphol ogi es of the

sur e .and ceptral sections, respectively, for the
di QUgpetays appit pyl ene domai ns. The inages

showed that there was no concentrated pol ypropyl ene
Q379 he fThb areltsueﬂgacald dihenditnes Pognei £ aigee@andthe blend with

0 b e urface a a as in a .
oYU TG (0 g AT BTt G BLa B0 s RS el in
FighfP9€ Tha blead SHotved BigBEihel @R th taaPoRMePFx 20 aga el deavibility

Fi ber 5 cut in perpendicular and | ongitudi na
WagFRabkns, respectively. It was seen 15 that for a
pol ypropyl ene wi th hi gher nol ecul ar wei ght, the

nangbsgad Bespifd ypr opyl ene phases were still observed
Properties of Polyner Exanple 20 and Bl ends with

S e T 1SR S350 mee g S 6 e Mg per Ve
extaiaaby 4 ot yvifher2. PehydiEmne X Em'éﬂp@er%re&ﬂﬁk fréeeddrehérodianb

forced to scratch the surface repeatedly for an hour with 8000 cycles. The surfaces of the

scratched rod samples are shown in Figures 30 and 31. As may be seen, both samples show
some abrasion resistance, however, the sample containing polypropylene shows less surface

damage than the sample of only Polymer Ex. 20.
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20 pol ypropyl ene used in Fibers 6, 9 and 10 were
nmeasured at 200 C. The results are shown in Figure
wQ@208/08m3bl end showed hi gher nelt strength thaPCPUE2008050720
Ex. 20 and the drawability was conparabl e. Abrasion
Testing [380] A sanple of Polyner Ex. 20 and a sanple
of THA IhflentadionResiltsn Fi ber 5 were 25 extruded into a
rod with a 2.5 mmdi aneter. A copper wire was pressed
t] he r"[‘MiA ‘rﬁﬂfénta&&f ﬁ@guﬁeﬁleﬁ‘t‘s‘ %fe%n&&?ed%‘ﬂ fcﬂglﬁlked la ues which
repeatedly for an hour wth 8000 cycles. The sur?
weggfcomhegssigreinelded ebherpgae e pipiiapth @r e C@h@moact]agaugm@ser&@re for
F1b§1rb§q 2?’ }nd fﬁ SWIP% %‘?@% b&é 1Iﬁa Qen%lﬁzr? Sanﬁt}?é"hbe%o form well,
rasion resistanc owever,, the 'sanple containing
hovpoky prvepyl aad & ssbwm 1mmsgedsmieﬁ1auen redlattmg:e Thisaohar¢teristic can

S | e of 08/,0 031
eroB a0ty 58" HheerSoni an F 4R Spelh PP SR e more
mmmmdﬁnkahmmmam&&&ﬂmemeniammer@ummndymhed on crossllnked

pl aques which were conpression nol ded. The

{f%{_ﬁtei ZHJ ?déln%gﬁ}atl:'g ggve erﬁg&i}%g{] S oflél?ea %V%%%?&Vlde 'Elbers made

fro@ 2. blehsl omamqhmrnsladﬂock&bbolyﬂnele ef éthjdellesanp ardlcfmnnwi@kdpyleﬁe based
howev ers. 4 and 5 sh roved | ndentation

PolyRglS %fébe“ PAY RV RS JPEF© }éthF E"IL Ane Ve %Oﬂ‘g?‘?{%sé%}l

resiP@AdeD rdmrmﬁﬁcidﬂt mfﬁetﬁﬁls Righ sipig s@sice enpedyed; mgghwher e t he
fiber can ! reSﬁstant t g% at ches and br eaks h: hieh

recoREY AT 9{8‘?’ ftFFSW& Payahieh {21‘“’ t/@\@?%f%tﬁﬁﬁ)sf‘?féit@& '8

eloABYE at ‘tﬁéﬂkoﬁbﬁﬁiﬁéﬁlc@ﬁeilﬁﬁlcbm dsks@hcd ' hel fibersfca® BdE ﬁlelt spun at
made fron1a bl end of unique nultij-block copoly of

a reéettwﬂyé]}gél SRiRgatg apg mehtegwaraﬁllreo pV}eéﬁ’érSt?é% qucro¥@nked by electron

beaR PR FrradiBin fileBBAS HBNIRAY the@MRrsQke BRI AR rdslBng in better
fol | owi ng advant ages: good abr asi on resi stance; |ow

unwig@perfermanse apd betier ghelfdie. apd g susinaraliyelreg of goping (i.c., fiber
buﬂdﬁHBe BREHEE he BbER carf MI? R Iﬁ?x{ef aﬁﬁ faYee tHe HLER] pllolegtlon

stress relaxation (high and | ow tenperatures); soft
thregighptt ahhighhi S;Jﬁh figgre ﬁlgahﬁl\@rbr@si foymesgiRn windews andchresd pregessing

w11{d8§/5 5691@19 ithvard e'é Sﬁ a{%ﬂag&:ﬁstlcllal% ﬁs}gﬁ%ﬁ% o Lk sji%ﬁlemﬁl the 2RUN

are spin rate 'ower tenperature.

The fibers can.be prossllnked.by el ectron 15 beam or
o3& r i rWhilti the ingentienthholepsn desaribadavith respectthe lipiitod pembgr ©f
|
e bR LSBT R Dok R R P BRI e
emb@@mﬂgs@mheuwmﬁmbeNosmgh®hwn@ﬁwneecauseuuh@Obe@mgx@@hhe
. . Sp t Iy i u
1nv?1ﬁ1r0§.u ! %ﬁ}e el%ga%g%éﬁ{s tggg(ﬂnéol% tfzSPsS érgﬁetﬁécg l%cﬁ’ud‘ég G180
corfi@unds drGrepya dengorgd theieino ddl ofheicoE®dinmgts, thie ndmmltlo@; ber

et PR R e ST Gt Go PRETOF DL o Rieraed

herbi@e While S6ihé babodiinérlts fre dpefibed 8 campiigitg ‘@6 leastNiercoafponent or
the s i fic feat of one enbo

stelg %g gnnﬁ%ﬁﬁc’lglés ey lelﬂaq N alng op ﬁlé(gl component or step. CUanatlons and

modifications from the described embodiments exist. The method of making the resins is
described as comprising a number of acts or steps. These steps or acts may be practiced in
any sequence or order unless otherwise indicated. Finally, any number disclosed herein
should be construed to mean approximate, regardless of whether the word "about" or
"approximately"” is used in describing the number. The appended claims intend to cover all

those modifications and variations as falling within the scope of the invention.
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enbodi nents of the invention. No single enbodinent is
representative of all aspects of the invention. In

W@ 0o8/0g90B0di ments, the conpositions or net hodsPEEYS2008/050720
i ncl ude numerous conpounds or steps not nentioned
herein. I n other enbodinents, the conpositions or 25
nmet hods do not include, or are substantially free of,
any conpounds or steps not enunerated herein. Wile

WS RIS HRegsl. ent s are described as conprising "at
east” one conponent or step, other enbodi nents may

. 1 NCA y@er DRnBRATNbYcohipeibing @ BRAD SNt 1QEt chb %ﬂ)pylene based
Variations and nodifications fromthe described

e bR A P atdsassene etttylengigrhdth igErpelkichgvhersén the sthyleng/g-olefin

desialetRBInAT GAXPLLRIINY ofe DUTBR of e f&ifvin 3%IBroﬁeIrﬁ&Sbefore
These st'eps or acts nmay be practiced in any

sequesiekiey: order unl ess otherw se indicated. Finally,

any nunber disclosed herein should be construed to

mean ap REOXI BREGM §&R 59(%@% g t@gbdﬁt@tj hﬁ fealRe Yiﬁftﬁtg point,
"about" or "approximtely" is used describing the

TmpimAserees GHgua ppehdadits ﬂalmrgsamS{ﬁUémel@ten%@v@her@mlthe t hose

nufIRELT 6RE beRS aﬂ@gcyﬂsbﬁ{d'@% 8%dRhibi Ng Wi thin the
scope of the invention. -103 WO 2008/ 089031

PCT/ US2008/ 090 22000 ats5585@) ag@dz(gi)s orl- A fiber

obtai nabl e fromor conprising a bl'end of at |east one

propyl engy bagegyR1Prby 9Bdut 7% Mout ggsatnd%rl]l%at of fusion, AH

et hyl ene/(x-ol efin interpolymer, wherein t
in Jég, layd eadva(quagity AT in Jegreey ﬁdﬁlyﬁéqﬁnp@ a&:ﬁeteam@@mrfz@éfewyce
f f ' f -
oot B 1l Dbl T PRARTAPSM. FhoRELRE Bunericy] ¢
valags df d'sind dibiehame theifeltpwing retationships: | n degrees Cel si us,
and a density, d, in granms/cubic centineter, wherein
t he AD> AU MOIAJA] + ¢2a8 Us Abf grdatralmg zdrocod vp spbidd/g. o t he
relationship: Tm > -2002.9 + 4538.5(d) - 2422.2(d)?2;
or (b) a Mv MATEX 48 &r\H giza@r than BIJE, 3.5, and a heat
of fusion, AH in J/g, and a delta quantity, AT, in
whefeigrteeeSR TBTAF peakdefléteratnedising et leastrp @eraeny obthd ichithelpiévec e
I NA
pol kBRI LIERPS haeh bk BP0 1) Dt ity HIRE DR
thein ehe R ST ATolenpwviaruge is 80°4t bonshi ps: AT > -0. 1299( AH) +
62.81 for AH greater than zero and up to 130 J/g, AT
> 48C f d¢) AHagelesiicaecoléraiRa 30peidegt at 30N eereem strdie and 1

cyc, %neYléls-@E% }%a Ilé \?Igr‘?’lpr%gtwenr nr?ofgieg flf'I ! ﬂg‘f gthgllelt? oA %leg P nt Of
and @ ngiol, ye granagubia Cbldﬁﬂiﬁmrf whﬂmdne tHERMBEAEal pﬂaés of Rzandi h e n

s QRN e TR E e B ot Blorb e P PalR ana 1

substantially free of a cross-linked phase:
Re >1481-1629(d); or

(d) a molecular fraction which elutes between 40°C and 130°C when
fractionated using TREF, characterized in that the fraction has a molar comonomer content of
at least 5 percent higher than that of a comparable random ethylene interpolymer fraction
eluting between the same temperatures, wherein said comparable random ethylene

interpolymer comprises the same comonomer(s) and has a melt index, density, and molar
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cycle nmeasured with a conpression-nolded filmof the
ethylene/a.-olefin interpolyner, and a density, d, in

w@e@s®swsebi c centi neter, wherein the numeri cal PUHUSES8/050720

of Re and d satisfy the follow ng relationship when
the ethylene/a.-olefin interpolynmer is 25

comseriogiensrical (bysedrogghegihade pelpsen withind@ pptvasef thReof the ethylene/q-

01651}4}1?&%&81%?1( d); or (d) a nolecular fraction which

2.

ween 40C and 130C when fractionated using
TREF, characterized in that the fraction has a nolar
c onBrediter ofcadnmdnvherein thg ethdensfo-glefyemsasprlythérgheharaciggped by
th r
fr g%:n ecl’;fsu@%%&%ﬁa'ka% Ilé(?lﬂmgen reptﬁnyét%ﬁgm aH& eh fcgé %ﬁlgﬁgred from a
V\heqompnessanmowmﬁlan abthe ethah:dd mOEtfhyhtelrpelymen arelrgodpingityed, in

I‘g.II{lSS/CU%l(; %%tlr%f: erfﬁl ) g%r %6%%%8%@ 3}% the dgr%llt§/ sailtﬂg/etﬁe
PCWOHBQ@@ 1 abasP whaoum athpiene/c-olketie miterpblgseds oubstangally free of
whol e %3%@ %ISWIthI n 10 percent of that of the
et T8RN ATPEFefin interpolyner. 2. The fiber of
claim1, wherein the ethylene/a-olefin interpolynmer is
characterized by an eRast4Bt-162%dvery, Re, in percent
at 300 percent strain and 1 cycle neasured froma 5
co l.d : -ol.ef]

I nﬂ Sf?ﬂ%b (?rfgc'rlﬂglnl g/gerfa n tﬁ@ %{}Xlé‘%?“'?l%f% lrngﬁél%ﬁgrlhgg AMeast one
cenhelieg paint, Than dégnees I€e1sejs asd dansite doi\n@lréyHMictChmimeter,
g?ﬂ%‘eté nlrel %tnus 1cz}l Vz?lu seo? Ft)lbel V)?.I‘r%% resrc%rrgg on<$I t%qtu? re}(\hi)(e}rq%ht%pgz

of a cross- I|nked phase Re >1481-1629(d) 10 3. The

fiber of claim I,>x00%9 n 463%5@1 hYdRrikda- ol ef i n

i nterpolyner has at |east one nelting point, in
Coa SR S A IIE Y GRS

vari abl es correspond to the relationship: Tr" >

- 2002, fgvenrofzié%g I5péigrein thegtbylonedy-oletumtaprdyagrias s &w/M, from

i nt

15 L g o Micrb O ? Qthackied 6 RALSE i, an

et hpllenade &lte fluamtltyn té&ripglegmefelvas definAighe flifsrancabroueen
r

chaPéa(%tHgs% zeo‘;é %y a glgttﬁ% %§$g§#¥% thEiT ajlfl gt meeéthe

del folowingndlattopshighT, i n degree Cel si us defl ned as the

11 8 RO O S R e

followng rel ati omhmssc 70 MiTgraateGhd?BO(JAH) + 62. 81,

f or er?lg Fhe%_]f‘é.?’ltégl?%era arll%g)@g gylﬁg at]Ieast 5] eqéent of the c-:rumulatlve

polymer and if less than 5 percent of the polymer has an identifiable CRYSTAF peak, then
the CRYSTAF temperature is 30°C.

5.

The fiber of claim 1, wherein the interpolymer has a density of from about 0.860 g/cc

to about 0.895 g/cc and a compression set at 70 °C of less than about 70%.

The fiber of claim 1, wherein the a-olefin is styrene, propylene, 1-butene, 1-hexene,

1-octene, 4-methyl-1-pentene, 1-decene, or a combination thereof.
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wherei n the CRYSTAF peak is determ ned using at | east
5 percent of the cunulative polyner, and if |ess than
wG2peng®at of the pol ynmer has an identifiabl e BRYEIAPS/050720
peak, then the CRYSTAF tenperature is 30C. 25 5. The
fiber of claim1l, wherein the interpolyner has a
7. denBietopmpbsifigrorhcéalyo Utwlereds e gropglent basebierlyme.i89®seg! ingn
an ' ss than about 70%
6. sFPRRRg, e Ze B R A W BES L e i 1 s
styrene, propylene, 1-butene, 1-hexene, 1-octene,
8. 4- nBreHiHer ofqhmt le whereih-thkeltlean &5, cress-liakesonbi nat i on
t hereof. -105 WO 2008/ 089031 PCT/ US2008/ 050720 7. The
9, CO npd%sﬁﬂef erblrﬁfn & k/ﬂél_gin]thé’@&rr & d?osts—ﬁ'i%k&f Wh%ﬂ%&ﬁﬁﬁ)ﬁ, electron
polymer is present in an anount of between about 2.5
Wt okepi iepdtonQ agrogs-ligkinghgent.i ber of claim 1, wherein
the fiber is cross-linked. 9. The fiber of claimS8,
10.WhefiRi dbet HEc1fiinte thr%in(iﬁ@]%?éeln{ MS—ﬁi}ik&%ﬁMr is at least 20 percent
irradiation, electron 5 beamirradiation, or a
cr o%3ndapuied bigthe greight pereent offgelsiformed. of claim 8, wherein
the percent of cross-linked polyner is at |east 20
11.Perfiber §1ARAS WhEHinke 506y 1MRIHANG pRBfef Rta HEN P& Kalline
formed. 11. The fiber of claim1l1, wherein the
pr opYyPEeRYlesased pol yner is a highly crystalline
pol ypropyl ene. 10 12. The fiber of claim1, wherein
12.t heTel fRF off Gaif 1D VvRABRAREMEer i O8Eompbaent Fibey. f i ber  of
claim1l1l, wherein the fiber has a coefficient of
13.if :]It "@},elrfgquo allii%zls, Wg?rglﬂlitab ‘tl)'lqtmhils?ﬁ %}qg}/c\?q%{ (Pefjefchtgo_?lzepf l%\s than about
f aby.6,GvHeRIPIE HtéigollMer it hbahixed with yilfer. 15. The fabric
of claim 14, wherein the fabric is a nonwoven sheet

conpr.ising fibher A5 de by sol ution spinning or
14 el ﬂ%ﬁfﬁ&@ﬂgﬁ%%%?ﬁ¢ﬂg f B?EC of claim 14, wherein the
fabric is elastic. 17. The fabric of claim 14,

15.wheTtei fabriche cfadtyn # ovlieseinhe éabric islBnontoeerf shbéticomeffising filbems
14, rein the fabric is knitted. 19. The fabric of
cl d"ffi® foam%9%¥ﬂ“¥ﬂ%f?%ﬁPP8mﬁs circular knitted, warp
knitted or flat 20 knitted. 20. The fabric of claim
16.14, Thetfelsréd of clane 14 altrekedn thagataic iddhsger cent recovery of
at least 50 percent at 100 percent strain. 21. A yarn

17.Conﬁ{ei f%lgr%ftc[lﬁm flil,bv%{ere%ﬁ th% lf%irir(pisl WO\%%.' The yarn of claim
21, wherein e yarn i s covered.

18. The fabric of claim 14, wherein the fabric is knitted.

19, The fabric of claim 18, wherein the fabric is circular knitted, warp knitted or flat
knitted.

20. The fabric of claim 14, wherein the fabric has an MD percent recovery of at least 50

percent at 100 percent strain.

21. A yarn comprising the fiber of claim 1.
22. The yarn of claim 21, wherein the yarn is covered.
23. The yarn of claim 22, wherein the yarn is covered by cotton yarns or nylon yarns.

-106-



10

15

20

25

25 23. The yarn of claim 22, wherein the yarnis
covered by cotton yans or nylon yans. -106 WD
wQe@8/08MI031 PCT/ US2008/ 050720 24. A fi ber obeai/msish050720
fromor conprising a blend of at |east one propyl ene
based pol ymer and at | east one ethyl ene/ (x-ol efin
24.i nt &fibed optrémableviiver ei qontphising t hiehe nedt (dastaine prapylene based
i nt [ . r . f .
o FUAPATEL: L8, AL LR MBI Py ot
at ihems)ﬂynmn & dimtaeetitedrbyfonaot Iinma ofithie ¢l losting mpdymsw&fqne
Chacrr%sg rg?rllgzzggaﬁng gt l%ars (%}e oor %10(1:1 alg (f)r%gt Ol?lthICh eblft tigtweea 40°C
of il 1BeaSvhed. fﬁtcﬁmdted}nsmg TREELﬁhaﬂactaﬁfbdan that ée théton has a

wei gh stri eater .t han abou

o S e ar st O Do 1 ey T @ a et R B s ygion.

up Me/MbotHatek.tbhnabeutd 370t @9 bih @d’erdgﬁ bRk indes gleatbmmoim and
reater than about . The fiber of clai

Mv Wh,
24, YRiA ég%% Otand a guojerler weﬁgla,t %W%% Mpy N arediea than about 1.3,
1- butene, 1-hexene, 10 1 -octene, 4-nethyl-I-pentene,
25.1- dBGETRY oflaif QQQWbérélattheQﬂolEﬁﬁEfs&f}freneZIﬁropyTéiﬁ fbﬁl@llie Ofhexene,
clajm 24 erein the propyl ene based
ot oBHES: e e el oRBOMOTAIETh o6 o
about 20 wt% 27. The fi ber of claim 24, wherein the
26.f I bEte fitkr 6ff 6 m-J4iwteasih the Bropylage basepol @herds priesen?iA,an amount of
wherein the fiber is crqss-]inked by photon
i rr 2 B?Ptzél‘%tg‘t‘iod‘ﬁou %@ “ﬁéam irradiation, or a
cross-linking agent. 29. The fiber of claim 27,
27.wheTtei fibet bfclpmr2denhereaih terfoesislcraakadkedol ymer i s at
| east 20 percent as neasured by t he wei ght percent of
28. [ngloﬁl | engg %31816%7 ! §e1];1|theefrbe is cﬁqsg ugllFe%siy é)ﬁht%r ?rra%m‘ﬁog electron
pol bepmapydigiva, orZJO:r&l hnlﬁlng agenber of cI aim 24, wherein
the fiber is a biconponent fiber. 32. The fiber of
cl f i ci .
290 T g hdin s lochB sPos g b ERL 8 teasc 20
| nt@rqeol asmerasured byothe meigbtpendehhofapals foinleder . 33. A
fabric conprising the fiber of claim?24. 34. The
fa 3
30 o T ot D Pt et AR e B P B AR e
or prdypropypEnani ng. 35. The fabric of claim 33, wherein
the fabric is elastic. 36. The fabric of claim 33,

wh [ : [ i.S. \"/ g/ 089031
31, %&g@c %@&4 &nd Gl fn }4&:.]?99
PC%T%&(? /(B 20 Sré‘.n\f@he H’it?rl ¢ o alm 33, wherein
the fabric is knitted.
32. The fiber of claim 24, wherein the fiber has a coefficient of friction of less than about
0.6, wherein the interpolymer is not mixed with any filler.

33. A fabric comprising the fiber of claim 24.

34, The fabric of claim 33, wherein the fabric is a nonwoven sheet comprising fibers

made by solution spinning or melt spinning.
35. The fabric of claim 33, wherein the fabric is elastic.

36. The fabric of claim 33, wherein the fabric is woven.
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38. The fabric of claim37, wherein the fabric is
circular knitted, warp knitted or flat knitted. 39.

wabassdosi ¢ of cl aim 33, wherein the fabric harRCHIS20D8/050720

percent recovery of at least 50 5 percent at 100
percent strain. 40. A yarn conprising the fiber of
37.cl altmf2bric ftlaiTRS, wheran the fdirgiinkM@d. wher ei n t he yarn
is covered. 42. The yarn of claim4l, wherein the yarn
38. i's "ﬁ%\@?ﬁrf‘cdofke)ﬁnﬁ qy tv@@re)ﬁ@ﬁi@ ¥ric yénQ:ﬁlani’rﬂﬁed w%l?p lqﬁteql?)} thd
of making a fiber or fabric, conprising:
m x§migeda bl end of at | east one propyl ene based polyner
and an ethylene/a.-olefin interpolyner; and extruding
39.t herl f%}ﬂ: drffafin 33 FIRRSin (MRSIRINAS &dWMDeJeH%hﬁ@&!v@ry o@'a?lfaés@ 50
interpolyner is characterized by one or nore of
f ol nessrintity 190 pyyeant tessn. bef ore crosslinking: (a) a NM/NM
fromabout 1.7 to about 3.5, at |east one nelting
40.POI Atarn cdRpdiThe ihB fi9&WFeRAN &€l Sius, and a density, d,
in grans/cublc centi nmeter, wherein the numerica
values of Tn1and d correspond to the relationship: Tm
1.5 gH yamn of chagp50ayvherein the yaen igeQypred. or (b) a MW Mh from
about 1.7 to about 3.5, and a heat of fusion, AH in
42.3/ grheajach ¢ cti@h 4a, Wheadih telyarrAd covieRed 89 @b @& Sy akel o8 nyidn yarns.
defined as the tenperature difference 20 between the

al t tall t. CRYSTAF k, wh
3. ne Ritheros aREOS R BBSr & omt Lot e the ol 1 owne

r el @l MDSHY PSlendof aPleadd odBBHyMNe bhscddoBnek afid Adtig@dtoeslefin

than zero and up to 130 J/g, AT > 48C for AH greater
thdﬁmﬂ§@m§?dm’ wher ei n the CRYSTAF peak is deternined

USi @rudihg tRa%dnd It 8 FGENvh&Eintihee teyIens) o@élbﬂlﬁmt lymer is
olymer, and if |ess t han 5 percent of the polynmer has

po
Chaa%tqﬂa%lw e g e CRYisTIARO Wiag RIopeifpheipR &r maF

tenper atr e b 3vifn fr&h abul 130 @A@%ﬁ 5 Ca 1RGO é1tin@Point,N
percent at 300 percent strain and cycl e neasured

Trpideae cotiroga] o) dol SITYRBR EHEmcien whereis the |
] SR B TLES b ol BpSIRO LK B ionsAd @ density, d in

grarrs cubic centinete erein the nunerical val ues

of Re and d 1108546 2098/08903H R g§2008/ 050720

satisfy the folTowng relationship wien
et hyl engly | - ohgl/ivh #rdth %66%1‘9'1)’7'185bdu§3 § Uihﬁta%@&'o@kds}/onf Afe

of a cross-linked phase: Re >1 29(d);
in J/g, and a delta quantity, AT, in degrees Celsius def1ned as the temperature difference

between the tallest DSC peak and the tallest CRYSTAF peak, wherein the numerical

values of AT and AH have the following relationships:
AT > -0.1299(AH) + 62.81 for AH greater than zero and up to 130 J/g,
AT > 48°C for AH greater than 130 J/g ,

wherein the CRYSTAF peak is determined using at least 5 percent of the cumulative
polymer, and if less than 5 percent of the polymer has an identifiable CRYSTAF peak,
then the CRYSTAF temperature is 30°C; or

© an elastic recovery, Re, in percent at 300 percent strain and 1
cycle measured with a compression-molded film of the ethylene/a-olefin interpolymer,

and a density, d, in grams/cubic centimeter, wherein the numerical values of Re and d
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(d) a nolecular fraction which elutes between 40C and
130C when 5 fractionated using TREF, characterized in
wa b@s/ogdesl f racti on has a nol ar conobnoner cont ePCT/U82008050720
| east 5 percent higher than that of a conparable
random et hyl ene interpol yner fraction eluting between
satisfyshestottewing mpaticaship @ben thh ethglene/s-alefincuegpalyalof @ r andom
s B of DLELAMNNBE COMPY | ses Lhe same comonomer (s)

ensity, and nolar conononer
content (based on t I ry wthin 10 percent
of that of the ethy %ﬁﬂ}? 1%?[(’88& gfel n i nterpolyner. 44.

The net hed o%ﬁn%lle?hfg} fistio v\ﬁ %tcﬂ%iute%%wee@ h(:i"g aifngﬁ% Bin

fabric from n the ta
fracsmbatchuﬂmgaTR@F theectotzed ophxghe ﬁﬂ@tlomh@@nmisri domnpomer content of

I d
at lfas{@{)ercen rtgha‘nrtﬁiat I: a C Ig]?ar () I%.{l](?om aﬁ{elleneomteggnn? ?ﬁra%tf?tél

elueiigydtedea/tlae sahleftenmeramﬁresr phEeimeaid comporablh asrdotextiyiad by
..on r nore of the follown erti g£s bef ore
1nte6?o§%1g?r CHHJIprJe,s the sg5ne 8orw%).om,?r@} 93‘}}]%5%{51? ind?x, d8n3ét%0aﬁltd molar
condoromeBtonkedfShsedrda tiehhdlegolpaé tvithin TIpefcBnt@E Giaeefhe ethylene/a-
&:ﬁl sius, and a density, d, in grans/cubic centineter,
ole{ihEPH e numerical val ues of Tmand d cor r espond
to the relationship: Tm> -2002.9 + 4538.5(d) -
44, 2422162{1611)(21, of @laird @3 (fhythea ch{)ﬂMlng‘ foafiing b Gabiric from thefibdrpwiherein
nd a heat of éusmn in J g, and a delta

quath‘f abyjc lsﬁﬁ*bSt?I\tfa]éPé dORME i us defined as the

tenperature difference between the tallest DSC peak
45.an dAbbnﬁpdsaidnesmpﬂRYﬂB\lEnqaﬁaalq;romﬁme ®hsredlpb5nﬁtj:[m1rait tadt one

val of AT.and AH have the rel.ationshi ps

AT S, ﬁﬁleff?%‘é?%%e@l%ﬁer g1grgP tl}&l—f‘t&a?eélg ef{‘HB?‘?"pé’E‘/ r

Up dh@radidfzedl/td,one 3omét o thkG6lIdvang Mop@ti@detsre DM nlidH

J/g , wherein the CRYSTAF peak I's determ ned using at

| t 5 h ti ol : i f
| cas tnd 5. pareBhnigR sbaid 3ap ohibs > Rer K na BTk it
TmCRYedREs &dlks, and heédnsith @, ofvinlsAfubicespatiadiwRertia tk0C, or

ok O P! BSR4 00 e
; .
Fggg Séf'y?n';r T %8@{ %Tég%%(ﬂggégéﬁh% %?‘%U(SZOSSIeOISB?ZO
The numdh cal MMEoBRoRR ! diaagESR: s e FERPobing

in ng? lhad & eneljuhteh T, hhd%g%hgélﬁﬁﬁﬂe(ﬂne@ hethé RnipetagiddikiRBEe

substantially f of cross-linked phase: Re
betg/iqtgl}_e tpHesd Pép pegk and the tallest CRYSTAF peak, wherein the numerical

values of AT and AH have the following relationships:
AT > -0.1299(AH) + 62.81 for AH greater than zero and up to 130 J/g,
AT > 48°C for AH greater than 130 J/g ,

wherein the CRYSTAF peak is determined using at least 5 percent of the cumulative
polymer, and if less than 5 percent of the polymer has an identifiable CRYSTAF peak,
then the CRYSTAF temperature is 30°C; or

© an elastic recovery, Re, in percent at 300 percent strain and 1

cycle measured with a compression-molded film of the ethylene/a-olefin interpolymer,
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5 (d) a nolecular fraction which elutes between 40C
and 130C when fractionated using TREF, characterized
w0 poosisgo3t he fraction has a nol ar conononer coPCEDNS2008/050720
at | east 5 percent higher than that of a conparable
random et hyl ene interpolyner fraction eluting between
and hdensignd, in grapercabig cesimagievkdrein dwindneoend sirlady & Reandidm

. | . i -t he . noner ( s)
s G B Tt T o B B o
substamiadly tfre¢ bbs edssaimkedhphasériol e pol yner) within 10 percent

of that of the ethylene/a.- olefin interpolyner;

wherei n the propyl eRe>b&ddd29dl;pner i s present as

nano-cyl i nders. 46. The conposition of C aim 45

wher ei n (bhe pnwpebleniadiias edicheluydetwesn p°€so tl 30°Q veren

fra&{(‘r)tr)léljtg& us(i)r{g %ﬁ(}%ﬁzﬁa&g&% inzthét tﬁ\g %ct[ign abs%ur}lolgrocovn\@o%))mér]b%gtent of
at least 5 percent higher than that of a comparable random ethylene interpolymer fraction
eluting between the same temperatures, wherein said comparable random ethylene
interpolymer comprises the same comonomer(s) and has a melt index, density, and molar
comonomer content (based on the whole polymer) within 10 percent of that of the ethylene/a-

olefin interpolymer;
wherein the propylene based polymer is present as nano-cylinders.

46. The composition of Claim 45 wherein the propylene based polymer is present in an

amount of between about 2.5 wt% to about 20 wt%.
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