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[1]i nventF@puFksad @&ﬁz@dimwy@&g @@dma&ithé QsertOsf SISt Btostional
fabrics with winkle resistance. GROQUND OF THE

Applicenpy BRy G 898.620Hlcden Moremper 3 204 é’§ Isaeplicabor abr i c.
PCTEL@%E?%D%@ %‘L&r@%t@{)?ri eS8 StardV i’ﬁlﬁb&@, Wl’ﬁ‘flpﬁat{mpﬂal%%riorm
surtace. In the case’of garnents, parti
to{;509k$uhmﬁlApﬁaﬂsdmgarﬁ@nﬁﬁ?ﬁ&&é«ﬁwanﬂXésb@bﬁawhymnh@mxpmﬁwd
| aunderi ng of the garnments causes winkl es which
by refqrgngq i deingnlirdéneral |y undesirabl e appearance. To
remove the wrinkles, consuners of the garnment use a
FIELIVeri|ly ot eNnmoRods 1 ncl udi ng ironi ng, pressing and
even closely nonitored tunble drying. Frequent or
difficult winkling | eads to, consumer Q|ssat|sfactla
[2Ivanuf abltisimgicBliothi¢ <P GRBTOY b FOpRO s foryiacich) fakriqs 4y
wrink S QU EO give the articles a durable press such that
the articles exhibit the ability to avoid winkle
fornatlon and/or the ability to quickly renove the
BACKARQKNES O THRE NWEMIIONef f ort . 141 Typi cal
winkle-free treatnments (al so sonetines referred to as
dura [ r
BB, “Covar SR GHcls fRL O Hhrl Ml fnd FRAICHI: (N QR
appeatdiethe stffigeef aabrhea:amefogaaaaﬁsi dartichbmey cfeﬁsilamofbasetdygwmaﬂnb ywear

and esg?cézggr l?mﬁgqﬁlga’a W@@@%g IC&lI.lS'réé t\,wlr}]gll %{}gﬁves&ts in anﬂenf:rali)

undesiMilOkhRafahee PYFdNE e ithSwHEBEY cohdub®rs IVBE §@mentlieabl Licty of
press coatings often involve the application of a

methodhaweludilg icoand. meessiog endevurdescly menitarpbtudthy fying. Faequent or
dn“ﬁcx.%lte \)é’ttnlﬁfl{l i ITg]d%%o con%%{'n Salﬂ@téé{ (Iny 'JVTQI%L %&8{@ and designers of textile

agen suc

artlcleg h@@essohgiﬁtks Lf\@ﬁﬂ& hxat:iwerduwb& ;&gﬁn;hciaﬂdt e ri[ﬁicfbﬂfﬁ;l eahibit the ability
.. cellulose. in the fjbers. T cro slinks no g
to avogh§inkl GUTIe onAHRT Be ABLIS etk b e sy R B Frit peimimal
effortdi Mensi onal stability, increase fabric snoothness and
i mprove crease retention. -1 WD 2008/ 067538

PCT/ US2007/ 086097 )
[4] Typical wrinkle-free treatments (also sometimes referred to as a durable press

coating) include imparting hydrogen or covalent bonds that do not significantly degrade when
the fabric is cleaned in some fashion, typically by hand or machine washing. In this sense the
bonds are permanent and the fabric is relatively wrinkle-free during its useful life. Typical
durable press coatings often involve the application of a chemical coating to the surface of
the fabric, i.e.. textile, These coatings usually include a cross-linking agent and catalyst such
that cross-links form between the agent and a material, e.g. cellulose, in the fibers. The
crosslinks not only provide wrinkle resistance but may also improve dimensional stability,

increase fabric smoothness and improve crease retention.
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15 The chem cal coatings which are often currently
used to inpart winkle resistance to a textile, are
wo edoansrsed y harsh and unsuitabl e for many fabrPCBEUS2007/086097
There is a continuing need for stretchable fabric
that is capable of being subjected to winkle-free
treat t kw , r:QVil ik
ISiher ei %rcg m?ext [ g‘ng‘t"ﬁgﬁé‘g\%@%‘%“%ﬁg ﬁssiartg:{%ﬁggﬁgnkie
resistafi@n kesctilhate fedariecly hachrdnid nasuituibledbr tesy fabblce There is a

. properties includi ne. or re..of the.follow ng; .
contingin B BRarer Bl g (1A ARG i pRpIeld 18 Wriidic-fre
treatm&apabi ity to be made winkle-free, stretchable in one

or both dinensions, capability to be nade into
_garnments that retain creases, chem cal, heat, and
SUMQ\%&RXS@B&%@%B&HQNenaci ty, etc. In one aspect, such
fabrics is able to Wthstand hand or rmachi ne washi ng
wi t ho Si4gmi. £ ” - Ad G D! A v
maf or e?gﬁﬁdg%gé &Sdr;%%%}%ied{és}?g% &71]9“ Str e“%ﬁg%%gie? Iébbrﬁaghaérh wes
combisdtioatod defimble propotipost uidoaonp covioded the fdlowihg\demensional

...bal anced conbi nati pn. of .desirabl. roperties., The
sabili B S g TS PRI & s et p e ek B 1 s orpotn
dimen§8RabARbLOy REDNBIaGURLLEdr RGN thad rMiintidaSesf Eignical, heat, and

treatnment. The stretch fabric rovided herein
abrasiqioiepisiagle senaginy,. eten [oORG pawsel suchdplagsds ahie & st hand or

wher el ) d.0 I or
e I L e P S R
properfibock i ndex greater than zero and up to about 1.0 and
a nolecular weight distribution, Mwv M, greater than

about 1. 3; . at | east. one nol ecul ar f tion
i on Siindlosefle BB g bR it i ea i b =
balance® ch@bihRER ofcdvarnaé erdpgelds.i Mhe hatic pheidddactdion hpisaldy a
bl ock index of at |least 0.5 and up to about 1; or g?;)
stretchaligbnigeapablerd hrias subieqted t pWaBbgtres tatmgnty dhg sirggpfadric

pmvidgghéxgeﬁgc&gjrggg: Tin, in degrees Celsius, and a

I'n grans/ cubic centinmeter, wherein the
nunerical values of Tmand d correspond to the
r eljat | anghylpne/d-olgfininte@0PNE, whaisB8ths ¢thylene240iefip (rdgrpolymer
h or -2 V&Z?qg)/ 067538 I?CT/t.USZOOW 086097 (4) an Mw Mh
as ong op FORHAE {OUP B SENTHCSUSS and is characterized by a
heat of fusion, AHin J/g, and a delta quantity, AT,
i n degriges feheidps bekiingd @satthiat snpendtipitoeabout 1.0 and a
di fference between the tallest DSC peak and the
molecplgy pgight g, AWM R E than pRout E%h@’fi cal val ues of
AT and Al'l have the follow ng rel ati onshi ps:
(2) at least one molecular fraction which elutes between 40°C and 130°C

when fractionated using TREF, characterized in that the fraction has a block index of at least

0.5 and up to about 1; or

(3) an Mw/Mn from about 1.7 to about 3.5, at least one melting point, Tm,
in degrees Celsius, and a density, d, in grams/cubic centimeter, wherein the numerical values

of Tm and d correspond to the relationship:

T > -2002.9 + 4538.5(d) — 2422.2(d)*; or



AT > -0.1299(AH) - 62.81 for AH greater than zero and
up to 130 J/g, AT > 48C for AH greater than 1.30 J/g
WO 200806788 t he CRYSTAF peak is determ ned usi nBECEUS2007/086097

| east 5 percent of the cunulative polynmer, and if
| ess than 5 percent of the polyner has an identifiable
CRYSTAR) peal, \viDem ird i 8bSRYSTRabbBIMPErAk W @nak&%t@@@i bk heat
(5) an elastlc recovery, Re, in percent at 300 percent

of fusiet.r/shl m Hgdard! a;@eéﬂae;umateasm,ed degrees Geleiosrpefawdias thetoingergture

ot Bt B S, AL RO ey

numerf4MBAli&alf VRAESH OhvRBe 30ItbWing dlasdighiphe ol | owi ng
rel ati onshi p when et hyl enei ' u-ol efin interpol yner IS

substantially free of a cross- |inked phase;
>4431-01898( ).+ @SE&T%{W&%L}T%@M%{&W&H mﬁr’ésh

el utes between 40C and 130C when fractionated usi ng

Tﬁ’@&:;@b%ﬁgﬁ%%a;&qhwljghﬁé the fraction has a nol ar
conononer content of |'east 5 percent higher than

that of a co\{g)ar abl e random et hyl ene i nterpol yne
f wheringhe CRNIT Ry pertindeprmined saneatleispeé patcantey the cumulative

poly MR an? htqe %Béjn ggp&t%P }% Sp)o%qgegq%xgwydeﬁpﬁable Eh@yfsﬂ%é’ﬁ%i then

Sane conphoer
theC}d‘ESISAFyemmﬁtufmba()”C @enononer cont ent (based on the
whol e poI ynmer) within 10 percent of that of the
- olefin inter oI

t hyl
modul UoTa 2beleiegerdsRe)e: drraenCy b Bt ey | cvele
measué&%wﬁﬂ:a c@n{age%loﬁ;)moi&@ﬂieﬁiﬁi & thb ek Rhé/Q- &éhrﬁn‘e%%blﬁhezt @nd has a

O is in the range of about 1: :
densﬁa,rra ing B)aﬂéfcub@é@tmf@ﬂ@f othisegin ﬂ@twe@lﬁal ks of Reppéd ‘iatlsf‘ the

oo SR RS P G BRSBTS e

linkeddshasdd| e press rating of at least 3.0 after 5 tines
washi ng -3 WD 2008/ 067538 PCT/ US2007/ 086097 wusi ng

TCC- Mar ks and Spencer P134 after said fabric
Ageggﬁgéi?%’{fdh?ra winkle-free treatnent. 181 The
et hyl enei/a-ol efin interpolymer characteristics (1)

t hrougs)(7) a alostalaamiecti@i Whith Mutds Hees@ect°C and hE°C when
et hyl ener' a-ol efin interpolymer before anY si gni fi cant
fractignad $ing i R charagierizaddn dhad ﬂ@r%zg:éapp BES zhglo apggmonomer content of

at ieasl? E&Qc@ﬁﬁ(zgﬁ&ltﬁn Hat thaec'bgﬁlci%ae At chcgf Eﬂkk ieegé‘ aﬂet 3 %ﬁﬁ? &9ttion

ntion ndi ng
eluting petwetin ehedesic neﬂpepato;mer whesin sBid apsipagebthandot ethiybnics

interpﬁé{%m{ Erlisot gﬁﬂé% Q;%Srr?g‘?e?ﬁ 51%9 ha%eaf ReIE index. Sd?enmp}kl ncgmo?ar not
comonomer content (based on the whole polymer) within 10 percent of that of the ethylene/a-

olefin interpolymer; or

(7y 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 in the range of about 1:1 to
about 9:1; and

(B) at least one other material;

wherein the fabric has a stretch of at least 8 percent measured according to ASTM
D3107, and wherein the fabric has a durable press rating of at least 3.0 after 5 times washing
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the interpolymer is required or not required to be
crosslinked - only that the characteristic is
wWore@semes Wi t h respect to the interpolynmer w thOIUS2007/086097
significant crosslinking. Crosslinking may or nmay not
change each of these properties dependi ng upon the
using ARGEIC-1 4 ROUUAR n@RPCALIPERL affthy séiﬁ‘ﬁ&td i8 guﬂ]gctedl@a]a Whnkle-free
certain enbodi nents, the ethylene/"a-olefin
ireatmemit er pol yner in the stretch fabric provided herein is
in formof an elastic fiber. 1101 The other nmateri al
# |Sa>(2f t ﬁr}eaershg eﬁet;(g %cl)n n i@%@é@@ﬁ%ﬁ%@(ﬁ%}%&?&%\%ﬁgg ('15‘91;@%1/1‘(% é!:%w are

given h&ﬁb&@ecﬂt@ fealthviviscoken inbhalymerpeforestesignificant swsshnkmg'_
TN R G S A A K R R
may Gg %F Eiﬂglgegér%ﬁﬁ%(eé %e@éaﬁ B?%%ﬁl@[d%%{;eggﬁ%ﬁﬁég?w using
charaeeartwds fre dirpugh@) faablleamedsbdfmem@dhr@mmmhmeazBRb Efuzgest that
the iSRS ‘pORAET LTSl £ HEH S Poer B Rbr e naR e s s

measuBQ YR FSpédi @PIHRSEBHRH xﬁtiﬁ)ﬁ@ﬁ?z&ﬁc@ﬁ cERMpaigd ¢®sslinking may
traditional random copol yners represented by

or may, mfcqhé%ge Al ofZihes RIEPIRET JereBdiBg yhawt he @?@pﬁ%@@h@@ﬁwegree
Ofmﬁ%éég' les). [121 Figure 2 shows plots of delta
STAF as a function of DSC Melt Enthal py for
vari ous polymers. The di anonds represent random
[9Bt hy| eheceroot @mmdioput.yhectbylent/heldguare lympriedenitretch

.. . pol r, exa |angles represent pol yner
”bﬂcg%aﬁgﬁé§“§“ 1n%3ﬁ%°€ﬂbi@§$ %% represent pol yner
exanpl es 10- 19. The ' X' synbol s represent pol yner
[1exanpl €he dthefthatelidiBh offbg sy ectd] Bhawse floap eddseting of cotton, flax,
density on elastic _recovery fo unorlented fil s nP
ramie{ B VG RTSE RSBP HROGr 61 Yiesh Q?m%fm &2eth BB A polester.

fy t
R T T N

thereolpy Int dre enricelngémsthahihchmaregialampires BdlwlAERVNITY Gixtures
0 S res sent inventive
thereoky W@n@&ﬁﬁ?@ﬁﬁ %gE%FVﬁ%?§R&§ﬁﬂw?W@‘circles repr esent

i nventive ethyl ene/octene copolyners. 1141 Figure 4 is
BRIER DHSUIR O [(ON t@ENEHEADR AN INGS TREF fracti onat ed
ethylene/ 1- octene copolyner fractions versus TREF

t t th t.] f. th [ . of
(1Bl Bishiq | BB o et o U ce ST GG
pelynﬁ?é (Ygﬁés%nt%d a0 dlidm a8 PAsLDBHaRY tQYraEil'ﬂl%nal réﬁado%i/ Rl shers

i anmonds represent traditional random
(iepreeetrqu wnarcdst enkiselsolNaite cepolfmes (Epgiereddy giaaglsbbt  of

octene content of TREF fractionated ethyl ene! 1-octene
pol y | Srd R [ - L . X
1§PPOLYPRLd & SN AR IR PHYAFAR o HAUREH BF s Kb
Enthalpy for various polymers. The diamonds represent random ethylene/octene copolymers;
the squares represent polvmer examples 1-4; the triangles represent polymer examples 5-9;
and the circles represent polymer examples 10-19. The “X” symbols represent polymer

examples A*-F*,

[13] Figure 3 shows the effect of density on elastic recovery for unoriented films

made from inventive interpolymers(represented by the squares and circles) and traditional
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Exanple 5 (curve 1) and for conparative F (curve 2).
The squares represent Exanple F*: and the triangles
wo epseeEst Exanple 5. 1161 Figure 6 is a graphrof/usive7/086097
| og of storage nodulus as a function of tenperature
for conparative ethyleneil-octene copolyner (curve 2)
I
COp@i}?ﬁ@s g@;%@%(éé}ﬁégi/e&fﬁ% E:}tyalél &~ 1%&8’{2&% )(ggg(?uysrredr:‘g %‘g@l‘@ﬁ\aﬁg{ﬂg&%rg)
The sq’uame mprmnm@@tmteﬁlymhrﬁbemnn gopplamtist arelstho tirdhaiepresent
ut.tling agent gurves 1). [171 Figure 7 shows a plot
‘mem&f‘: eﬁlﬁl&e”ﬁ%ﬁ#e\‘@? US“Pl ex nodul us for some inventive
polynmers (represented by the dianonds), as conpared to

{14one kngm zp@lawl@crcs octthe corttéhtdNIREF fepbagentthyiné/dusctene
DOW’VER | FY*" polyners; the circles represent vari ous
copolyragidemiionst wye Aal i S netneteppafyRet Sie fagtion fos tepphymagr of
r
anmélﬁ@ (%?&Ezﬁtggﬁ% ?féscnblgg.‘g’)mﬁgg %JM tE}(IatR% g‘s?;aezs F[éar:x%le: n(FépQééEﬁte@ by the
“X” syanlegs| |Trh;k|dsngndlﬂs rgmeseol efditortal m@om@miimten%awmﬁas
DESCRI PTI ON C]: THE | NVENTI ON Ceneral Definitions [19]

3 B 15 SR e SRR B GRAL e 1t

copolsdhd:fRIanis \Fe)‘ﬁﬁ T@Eeigﬁﬁﬁfehfpeiaﬂrﬁb? ﬂ@f’g{iﬂﬁd&n o mﬁﬂlﬁ;ﬂﬁrﬁer of
the terns "honopol yne “"terpoly

Examplg 5| (cyge 1) prdsiop 6431}2%‘?"1“@ I ,6_@1‘6 Zi)ntTélﬁ ﬁawﬁfefﬁpreﬁ%ﬂéﬁéa@? ¢ k¥
d by.khe polynerization of at |east
amimggkxgﬁ%{§{§%§w§ypes gf nononers. The generic term
"interpolyner" includes the term-5 WO 2008/ 067538
{16ICT/ USPROF ©B6GQ9Trh diubp bigyatetotagevthodihus & alfsuetidnyof temperature

NN X ML AT T NS S—

(curve{ WahE fod tSroltsiuad eyl -6dmphetyeck E@olyehes of Be &h\’@ﬁﬂl(}’ff@éde with
prepared fromthree ditTerent t pes of nononers). |t

differigg ggardiied Apeedrsugbing aes (i ldy  pol yneri zi ng f our
or nore types of nononers. 1211 The term
m;et hyl engfay alels! arblbmfemgl (R Vﬂéﬁ@ ek aloldmu@ %l%ﬁqetiﬁv entive
ol ymers conprising ethylene and an a -ol efin having
polyerSdrepm@mted ay tldiamonds), dPrcefipaid ity soret hnydvgnpoiymers The

triang%gf %%sgr%s‘. atraggs {» ﬁl&%l Ogg%i&grétst'hggirolgsa Ie Ip?es\én 10%sorand0m
ethyleARLETRE EHSIImeds; ﬁﬂtﬁthﬂ@@l@esﬂ@b&ﬁ@[ vahbis ® v afe [Iﬁlkﬂ\f} polymers.
et hyl ene conprises at | east about 60 nole percent, at
| east apbout_70 nDI percent, qr .at |east about
18er cen?lguw § H‘O“tsr?ep QUSRI @Elafié%?‘ﬁ%‘*eﬁe"?%* ’Erﬁés
Okﬁnm@kxqg?ﬁgggpr|5|ng at | east one other conononer that
IS pre erably an a-olefin having 3 or nore carbon
atons. For et hyl ene/ oct ene copol yners, the
fﬁﬂVﬂLEﬂ@@E%@RHH' 5sPF i I0HE BOWPMNISEY an et hyl ene cont ent

greater than about 80
General Definitions

é‘or an

{19} “Polymer" means a polymeric compound prepared by polymerizing

monomers, whether of the same or a different type. The generic term "polymer" embraces

L4 1o

the terms "homopolymer,” "copolymer,"” "terpolymer” as well as "interpolymer.”

20} "Interpolymer” means a polymer prepared by the polymerization of at least
two different types of monomers. The generic term "interpolymer” includes the term

-5-



nol e percent of the whole polynmer and an octene
content of from about 10 to about 15, preferably
wo ewsnedserit 15 t o about 20 nol e percent of theP@ioEm®07/086097
polymer. In sonme enbodinents, the ethylene:"a-olefin
i nterpolyners do not include those produced in | ow
copoll IR b DoRU cRes TR 0 ol I LRt i Bho Biferen
monorhers pasped!yasghs tec@r' tdypolperidediioki is hsuahe cowplayed ¢o refer to a polymer
lLymers, the as-produced ethylene , ta- olefin, )
preparfd BTG oS SRR b o PamiGta By mers made by
polymERARE KSR ofnitRd QpeLOMBONBRYs.0f the reaction product of
a pofynerization process. [221 The ethyl ene/a-olefin
i nterpol yners conprise ethyl ene and one_or nore
[2Hopol yhes leFabrBYheeretin wEappivner Lopsialorejse s peymers
compﬁs\%{g‘@th}ﬁgﬁg aet a%]rﬂl Z880% TH#OSI 5BhEreRLALK St HEQPRIN. $118fene
t or - nore polynmerize nonmer units differing in
comprishe theaadjooty mpély Siacabn ofphopdokipedimdrhiat., Ehylenheomprises at least

hyl enef a-ol.efin interpol rs are bl ack .
sbout Sh Ny P e sthakbplihir Y pr TR et e pmpysms leas
about 86 nRRPRIYIRI 8 lealh®oh€T (Mol RERMD O XiTest iRl 80 OROE Yéreént, with
are used interchangeably herein. In sone enbodinents,

the substantigliteniainslep ekthe spely/mbymeensisinge lasame sgha yompromer that

. oW QLU a: Ny , .

s pretis bR BT AR s b Sl PPty Lf9Bh erene

copolvnerd. the pRferk@,coRPpsilbn cdipriseS @y eBPlend Oont8t, gr&er thf0sbout 80
or higher, "A" represents a hard bl ack or, se nt, angd.

mole pegpen %gﬂ%é é”é’r‘?ﬁ'sp"i)éfg |06teRe fpnied : atﬁ”‘é? gf”a?h";‘ﬁ 93’

preferfSly #och Bul £1d dHdketh nbledpesdRs b At kibladpdiiR@aNn some
fashion, as opposed to a substantlalh% branched or
t

embodinestsathe iediylepestaletin iagpelyasshioomt incudstthese pralupgl in low
... 2008/ 067538 PCT, 7 i cwAblbocks .
yieas S0 o R ol FRR PSR o o FERPETERGS Vg R ytencre

olefin PRLIIBINEH &N be HlEhde@ AR onaRi Bfore bhigmialsotie ss-ppatuadedylene/u-
usual |y do not have a structuyre as foll ows.
olefin Aplarpalymesprse SROSIABIgHY pRreginf (oftep LRRPTIERIBRICRENRRONCHRS the
: 7 ually have a third type of
rmwu%1%%E%Q%E?%ﬁgggﬁﬁggggg%ﬁﬁgferent conmononer (s). In yet
ot her enbodi nents, each of block A and bl ock B has
[22bnonef e ethylsonpridefer wtespdismenscoriptise ¢thndemtngd one or more
. di stributed-w thin h k.. lin. ot her wor: nej
copol e RS 8 e Sk R iy g o B Wlre LRt DB blocks
or seg{r@htswd boslos) pdmeliiadlimatonee nposditicang irsthemias oapliyspal
segnent ,. mhicE has a substansially ifﬂerenﬁ
propegtisim bBattis. ot ¢iRYANY el piegrolymers Brediack ippolspgrs, preferably

;| i. - y . ) | . ) i ( a i v
T
used isegrengeabiyefeetin.t b dwholsbodimes.yhemikiedoginbarslymenwhi bh

etp%%e e g g@gﬁsggt in an anount greater than about
represggle V@ﬁioﬁgF PMUdd preferably greater than about

(AB)n
where n is at least 1, preferably an integer greater than 1, such as 2, 3, 4, 5, 10, 15, 20, 30, 40,
50, 60, 70, 80, 90, 100, or higher, “A” represents a hard block or segment and “B” represents

a soft block or segment. Preferably, As and Bs are linked in a substantially linear fashion, as

opposed to a substantially branched or substantially star-shaped fashion. In other
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98 wei ght percent based on the weight of the polyner.
In other words, the conmobnoner content (content of
WOorRwe0®rs3s ot her than ethylene) in the hard segP@nUS200%086097
| ess than about 5 weight percent, and preferably |ess
t han about 2 wei ght percent based on the weight of the
A blokR ARMB Ok BB 1y RGN LI SROMB LS mer chain.
an&x%ﬁ#%gfsesca? or gﬁgstgntla 3 alf ethéﬁéne? ﬁ%%?f"&n .
other wagsein sloclopodienat harllyaledot hefeer stivotupd acliodowt.
pol yneri zed units i i ch, nomer content
(content of nnnonerg&%gﬁﬁ'Aﬁﬁgﬁﬁgﬁgglene) is greater
[23jhan apakl] deher WBILBHMREY, 6RMiockiopbe Rl Jo SFteatAlv Hahaa third
about 8 wei ght percent, greater than about 10 wei ght
type opblpelenthiclopongprésas diiferaranompeuneris. ey ivthep embadinepigseagh of
~ Y . t B . ; 1 1 $
ok A% A Bl PO TR, QT SRR TR Rt it
the bl@gkeat ethet Wanisadxddier B0ck Weaioghloch & @ertrisegveatenotelabrsegments

, about 25 weight percent, greater than abqut 30 weigh
(or sufsBiacknior INGPEFORIPOE s SHEOTR & 86 HRGhe" gt B subriamtaly

differf EAhSTsitdMRafieWEs 4P M @Rt percent, greater than
about™ 45 wei ght percent, greater than about 50 wei ght

percent, or greater than about 60 weight percent. '
241251 Theee mofirbloelypelimsrseypicait ernmse pragemmumtseiphgdk and
. el L Er ) s IL i ] 4 . L .
o SR ARG AT IONE oS REFS o SR e
presenit it &1 PoadyHTgtcater piaafadoatd Sywiphrpeakau tind prdérgbity gpertaelmn about

t o about 95 wei ght percent, from about 10 wej ght
98 weppbt eaRe biednBate voldhirghe Pﬁlé’_iﬂ'@énﬁ% ot gHRrdb et copgonomer
conte%&cgllfgnt BEMBRMheds QtiRP Qith 8R 148) Ghhe BEUGEAhents 1040 BROPMout 5

wei ght percent to about 80 wei ght percent, from
weighapootnt.2Bdwes fgtablydessoban altost 2 aistalht pasenidiepdtonpbe eeinht of the
f rom about ,3Q. wei e 0 4 ' -
potymgh AR il e 1985 SEMenl %sBtaihy Py TRty an
ethylevel ghift"Repemt, onf the Mhabeind, Alerwebllks plpdtantried waheoin which
-7 WD 2008/ 067538 PCT/ US2007/ 086097 &% wei ght
the copwnewmat congnt {GopkanhloRPnBerathghthapstyline) ¥ greis thanghout 3

weighiY\ﬁ%rg%}% o}%}@f;ereﬁg)w %‘%Etef fien behRls wé‘i%’lt ceff, gldifr BlaAGHout 10 weight

{
y . nversely, the hard segnments can be
percengr @s@exter tharsaboiut &F weighnpasent Phwdswofthe weightel thewplghter. [n some

TR T
weighPP&BeMtBirBadsthanghi@b ¢ Weath Sl geatet heh ased 30 Rvedght percent,

concurrently tiled U S. Patent Application Serial No.
greatet f1ag 2Bo@ 35, WoEhigErEY!. 2r5eksk dtanrbou3lspeabigrysssR greater than about

. I; i fd { ' 1 g
45w L, SR GRS B ek MES bR i
percei8han, Lonnie Hazlitt, et. al. and assigned to Dow

A obal Technol ogies Inc., the disclosure of which is

Lpcorp angf by reference, herein.in. ts. entjrety,
25D61 THES b ST GEaO FRE Pierd bt Binsh inFBp ki figmyabout 1

weighP Qb ER to hifak 9P QeS8 B e I ithcSthtal QLTbEf of thaBRick ii@Brpolymer,

crystalline nelting point (Tm. as determ ned by .
prefergbliy fleomeplqua P wedghd meficayf to about 95 weight percent, from about 10 weight
percent to about 90 weight percent, from about 15 weight percent to about 85 weight percent,
from about 20 weight percent to about 80 weight percent, from about 25 weight percent to
about 75 weight percent, from about 30 weight percent to about 70 weight percent, from

about 35 weight percent to about 65 weight percent, from about 40 weight percent to about
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calorinmetry (DSC) or equival ent technique. The term
may be used interchangeably with the term
wO s@siersyst al | i ne”. The term ' anorphous” ref ePGT/US2087/086097
pol ymer lacking a crystalline nelting point as
determ ned by differenti al scanning calorinetry (DSO)
60 we%‘ﬁ %%U ¥ ad;r?ﬂ)tm bR RHLG t rﬂt tJ Bt 85 '%elgfﬂt' I:x'cetlﬂl G total
‘segnent e opo yner" refers
weighpﬁﬂ tyﬂbiack mmpesrm:g Cuoveose yoinehart ergnoaity qandzeswftsnuﬁ in similar

or seg referred,t
rangesy Bhe P APy O A PR G P B G Pt § L pligentage can be
caicuiﬁ%@&l Mﬁ%ﬁ of QERIdbsding shemsabd MvIdi $danenhbdted clldikions are
whi ch are joined end-to-end with respect to .
disclogsgl ip psphoedndy AddniSe Paterintpnlispéen Ygial Mot h@%’f’é Bah Atiprney
de £ Qr
Dockd? % JQDOé% 99@?% egg l%fk%s%‘ggne} Jé ?)i?f;?]h ?Lgfx gﬁ%@g xmers ﬁied on
\«iarc%pf% c,om n@t’lﬁrnabﬁeﬂ dindt B Haher @infe Hedigt, denb lamy asstgmed to Dow
unt of crystallinity, e crystallit C
Globaf pmploienes < e ¢ ISHEPYReF i RoRBIERY ﬁ%ﬁﬁem{en@m inits
entirefyyP€ or degree of tact|C|ty (isotactic or
syndiotactic), regio-regularity or regio-irregularity,
the amount of branching, including |ong chain
[26F anchilhgteon “wpsetingr drearilaxed. thes HombesHer th@t pospsserfirst
chem I o
oo QiR U Gl OB LRLLEY BPR el gl Ot
calori@burp ADHC pel angihaper sichyiqie dere Eifbmagbe I\ahed\/ﬂn)e,rcﬁahgﬁiblv with the
| ength distri utlon a d/ or bl ock n nber dlstrlbutlon

term “gBRES A Ul UG9S ot PYRECE Py Aerstalline

meitirlgétﬁo%lt as B@t‘éh’&in@@b{ Xﬁie‘f\é}ﬁﬁi RELAGUS eSlolifeBy ¢ORL) BIU&HJ%alent
rocess. the polymers desirably possess PDI° from 1.7
technijoe.2. 9, preferably from1.8 to 2 5, nore preferably

from1.8 to 2.2, and nost preferably from1.8 to 2. 1.

en d. t
A A A R P P GR AS5 Asc
polym]:r Sopridndiwdr ofercab@icabl 3A1sfmﬂrreg1m45 Gr@e@n&aﬁs aﬁﬂ:rrem fis

preferably from1. 4 to 1.8. -8 WO 2008/ 067538
“blocksrprgtesefy ) PRS0 # lineanpasr i it 3 ROSHRTT §ORPLEne shepigally

ditfer&{tfate@qmg ki a?@j cﬁ’&%denﬁﬁﬁ%h@ v@ihereﬁ)@&r t@ ébf%ﬁ&iﬁ@l?ﬂﬁ?&ﬂlc
regar | ess whet her the word about " r oxi nat e"

functipgaligg edthenthan mizeteg wr etdiied daghidn. frrn@yeiﬁm srapadipgntg the
biockggﬂf%émthe avﬁe LG o%nvspeaoq ﬁﬁ%ﬁ?@% m(c)cgrgox%%gq%%%ﬂgﬁs he ]dgn&& e
amouht dTickystaRinitya g @rstalieatzel dihiblitabRie 2 pbB,ndzlr o€ bma:dmpamﬁon the

nunber falling wthin the range is specifical
type qgidsgiee gBCtiqily (p%?ncfie a1 yndirec. sfaios fﬁh gslo-reenaRty: the

dmouw b&ﬁﬁﬂﬁxg%@luﬁﬂ@%ﬂig b Yrafdigicd 9[51% erﬁraﬁchlhg,(t%r&%e}xelty

rein ariable ranging from1 percent to
or anyetheerhemial br phylsicpleproperty. |Timrreniﬁrﬁkpckl copolykmersarg characterized by

niquggfsgrgﬂ%ibm g’f !:qur ng{i%gﬁﬁp ’eirg g‘g&}%ﬁc’ﬁ{?\’?&%&:ﬂ ogg rgc(ngth di%tribution
and/oPBloPER &R, {hSﬁQﬁﬂRﬁxrcﬁl@ M6 theDhiRRMEOREs mIBnPer Gerb 019191ch More
ercent, or 100 percent. Moreover, any nunerica

speci calyen BRSF PradiercB i B AENIRUAUNDIOPSS IS¢ galy stsdicsinallh Bospw D!
from S/ t& &.%9})[%?6%%1; 'fr%ﬁl X t(%.%?in%?ee eferably from 1.8 to 2.2, and most
preferably from 1.8 to 2.1. When produced in a batch or semi-batch process, the polymers
possess PDI from 1.0 to 2.9, preferably from 1.3 to 2.5, more preferably from 1.4 to 2.0. and
most preferably from 1.4 to 1.8.

-8-



(A) Ethylene/a-Aefin interpolynmers [29] The
et hyl ene/ a-ol efin interpolynmers used i n enbodi nents of
wo bmsioensest i on  (al so referred to as "inventi VECT/US2007/086097
interpolynmer™ or "inventive polynmer") conprise
et hyl ene and one or nore copol ynerizable a-olefin
non
T B e R AR e v g
wahmsnngwm&msu&mﬁsrﬂwﬁﬂﬂdngminnchpwpxamm@nsphwsnaaM%mnon

ere B P SR ph S PHRETE kpeBE8 SL 2B, 101020 erent.
W hené%fr MRRlY R En AN iIEN BFvRS lihid, R UndYn QF&r OimilTR eisafisdided. any
aspects described as follows. [30] In one aspect, the

numb@t hYing mathimthe Irarfeens sneeidicplby Jinelpsedy de gartiqulerilsdionentng
, 0 rem ut,1.l.. 4 t
ook PUBSL DB A gkt i
variabfeelagiiug fend] gensitty | 08l percenigrigns| petbé ;mahefmaieerk is 1 percent,
wher ei n ths nunercal val ues of the varlag _ _
2 percghy ¢ 88156t PECEHe PEICEH!- ondefEenty o Psreenlpy peFegat.... 95 percent,

96 per%gﬁdr 17?%%):85’{ Wi Al Bh2er 2R 0PI &S ;?é'r@f.thlt Y\fffvréﬁx%r aﬁg %&n@r:é‘al

3(d)2, and nore preferab
range §68ncdby-twodR uBbd} as-defiied I@(‘@)azme[ @E}Soswhﬁﬁrﬁélhtdm@)sed
poi nt/density relatlonshlp is illustrated in Figure 1.

Unl | al andon1copo|yners of
e?“ﬁ/ %E}l}vge%ﬁ/%?ﬂeﬁ \/\72t Q?s‘)i’r%ﬁl ng poi nts decrease with
decreasing densities, the inventive interpolyners
[26F epr eSanttddlchy adildimindspolexbishistd imentbodgnerpoeinths invention
sybst.anti al | |nde Sent of,.t he den% %%” parti.cul ﬁd LY. ond
(also diRASTIRY fi“éeb‘g HeabGut NG J"d898Bgse cthylere an

one of] 1%‘@14%3919%%@98& 01&11&%11&14&@1@?5%}%@8%@9@@ Borfl, 8Raradt@ized by

exanpl e, "the nelting point of such polyners are in the
multfﬂlah@eksocﬁr sapognts mfim@mor&mmmqg@d QophEsr wapglitforing in

chemic) oggﬁ gropteﬁ & r(fglf)%emtt ?’B&px%%}) ?fe%?‘ y lnﬁ?timb&.&k%ggaymer.

enbo ornt ‘o

The eih@ieh&l’&x fﬁﬂﬁ entefpoBiei ard lﬁara&eﬁ;@ed&h&ﬁk ot Zzﬁ)réloi?\ihe Rispects
ensity ranges fromO0.875 g./cc to about 0.945 gl ee.
dﬂwnp@tﬁﬂbﬁoﬁﬁother aspect, the ethylene/a-olefin
i nterpolyners conprise, in polynerized form ethylene

{39\1}0' ong, g{e g&gé&, 52' e:!hgfeh@a - Adsh ﬁ(&p&?ﬁé&%@c{ inz&%(@/méﬁs of the

defined as the tenperature fo
ﬁnent@EMnahPé&ﬁ&Ek@heb@nﬂrbwzﬁoahnﬁngi@dh@tnmemﬁVH%G%EExT@ln

t rature for.
desre QR TGO A Yo S B et e P BReT ey elues of
the vaPiaBiks aitebspohiE@tth®feldtiestigp. in J: g, AH, and AT and AH
satisfy the following relationships: AT > -0.1299( AH

+ 62.81, and prefer abé% AT,> -0, 1299§AH) + 64.38, and
mime BPOR &ty 5(d) — 2422.2(d)’ and preferably

Tn>-6288.1 +13141(d) - 6720.3(dy*, and more preferably
Tm > 858.91 — 1825.3(d) + 1112.8(dY".

[31] Such melting point/density relationship is illustrated in Figure 1. Unlike the
traditional random copolymers of ethylene/u-olefins whose melting points decrease with
decreasing densities, the inventive interpolymers (represented by diamonds) exhibit melting
points substantially independent of the density, particularly when density is between about

9.



AT > -0.1299(AH) + 65.95, for AH up to 130 J/g.
Moreover, AT is equal to or greater than 48 C for AH
w@emanerssgs han 130 J1g. The CRYSTAF peak is deper/mswenosso97
using at |east 5 percent of the cunulative polyner
(that is, the peak must represent at |east 5 percent
0.87 gocfc th Q@mﬁ @@5' %&f iy @Qéﬁ}{ﬂiﬁrt}w nfghd foih@FSudthan mg’rs e in the
per cent e polymer has an identifiable
nmgepﬁﬁknutlﬁﬁCtdm@e@RXEW%Fwhmeﬁwsﬂaﬁnﬁgsﬁsnﬁmﬁf gﬁnﬁQAmou@0945
) he nu rlcal f the heat  of . fusion
g/ec. |pate STEHGRSBI g PRETRPGTES SCRPSPALT ameh Dinieaft appu 13
°C 1o é&@%ﬁz:léb a%@ @éusnofradnlaﬁ OB A pveto MuymeEs gkigure 2
shows plotted data for inventive polymers as well as
conparative exanples. Integrated peak areas and peak
[%%Ienper Branodsr asnect dieclindersd-plptin RCPORBIAT R FRRIEPS: I
poly n%ﬁ PLAYIAN, 7Y QQ% biedlo y{}-&'@ﬁ ARt LY @F&P&ct&?ﬂ@@rbﬂ al0e in
I'agonal " I'if ne shown tor the Fand on1 et hyl ene oct éne
degree:ﬁalpms_aieli wed pothy ienseroorrfesheonalkest B;fteln@tmq Beaannmg (Alormmetry

wmers.0.1299 . (A 62. 81 31.ln yet .anot he
(DS RN o BFPREAE B gat e Sy PRt hesicafion
¢ CM'S agthgRanBhEN hel Ut BidRahWRENIARLd ATdind ABCsatliBNhe following
fractionated u3|ng Tenperature Rising El ution
relaticmplaips:i onation ("TREF"), characterized in that said
fractlon has a nol ar conononer content higher,
L hi gher, nore preferably
|eé§?*%8ﬂg%r§g§? éﬁl A%%@hihan that of a conparable
randon1ethy|ene |nterpolyner fraction el uting between
t ha > RISt Eipe FABEr s, moeradbmblyhe conpar abl e random
et hyl ene interpolyner contains the sane -10 WO
gﬁagqugégi CT%9§§007/086097 conmononer (s), and has a
t™ 1"hdex en3|ty and nol ar conmononer content
(based on the whole polyner) within 10 percent of
for A hato 030 I/beMalrasder,i X iaregodtiyner greReefhan dB 1§ foit Nd ghdatcr Mimn 130

) f 1 arable inter is also wthin 10. )
e ecins FEFREIER Bringd Brot e e Speyth b sffaiaivs plvmer
(that ;§ QHP @éﬁ%@m dPr & ROk VOB 5 PaSerd of Hedlunf@ARS @Hg&neep Rh@(Tless than
hin 10 weight percent of that of the block

5 ?erqent efrthopgireer hasawideniifigble| GRY ShoF wenk. dkgsbe CRYRT AF
tempcSie 299@& ax% SH g tﬂe%u%(é?%gly@%fe ms&&? @g@gfoﬁnh %gd Mre
an €el'a at

I'n percen
pnﬁaﬁbwamehﬂﬁﬂaKHEYBTsF@Easuﬁeﬁnmmtamtt®pﬁteﬁﬁfdm<mnhﬂﬁdc

film of a et hyl enef/ a-ol efin, |nt ynmer, and has . a
polymgsnEigh{e 2 ghovisP 0‘{;%%{1“%@/ lenBventdeiy Hg?’-‘é As Wi @ eomPeTRRYE

exam @?%E%‘?Ateé’ AlayeseaQhan Eez@ﬂgm erdbdsShy cdihgat@ bo% AWM Ddhputerized
el ationship when ethylene//a-olefin interpolymer is

drawisg bstgsat sfaiplhyd by de ioftrumaent owget | Ticatiagsnalslene shiRen for the random
>148

T L S e A R AR
a2 81preferably

[33] In yet another aspect, the ethylene/g-olefin interpolymers have a molecular
fraction which elutes between 40°C and 130°C when fractionated using Temperature Rising
Flution Fractionation (“TREF™), characterized in that said fraction has a molar comonomer
content higher, preferably at least 5 percent higher, more preferably at least 10 percent
higher, than that of a comparable random ethylene interpolymer fraction eluting between the

same temperatures, wherein the comparable random ethylene interpolymer contains the same
-10-



Re >l 511-1629(d), 1351 Figure 3 shows the effect of
density on elastic recovery for unoriented filns nmade
wo e@sn6Ts88 t ai n i nventive interpolymers and trapdT/Usmwar/ 086097
random copol yners. For the sanme density, the
I nventive interpolyners have substantially higher
comorﬁlnﬂé(lgzj Gnd ﬁ&soé/ t%?dex[ 36didd, r%mé War%%gbﬁﬁ@m(ﬁuerﬁ used on the
ene |n I nterpol ymers have a tensil
whaie&pbb@feg} mthmﬁcﬁ)\mwb@t MRAaat b tlef Iéneifbinieraois easi ?refeszthi:e i Mw/Mn

MPa, nor r abl t ensi ngt.h >.
of the SRR PRGN Fute ot e Brnb et (P ERG et mer
and/o'TRE BorRpLAIGE %ﬂ.&r}ﬁ{)@?ﬂer heasioa] Q0mpasia@iontit ghthy 10 weight percent
preferably at [east 800 percent, and nost highly
of thaynfaheblap (ntapolvegst 900 percent at a crosshead
separation rate of 1 | cmmnute. [371 In other
nbodi
{3 -T] 1) a glf%x?]zgng{ﬂ%?a%tepuSb%?‘g{ﬁeng}cp&%gn Eﬂ%r‘f»éﬂ?{%ﬁ)&%hﬁg&@nxd by
an elaticamedy et\o R&0in m@eataﬁk)ypefqeomtﬂam o d20¢y cimmeaspreéf@raabl y
fron11 nd/ YOC conpr essi set. of £ss
compret-B01 A B &1 sHat<0F kel Y EuSPPRART 8 ot Ly &
Lram%%@f%%ﬁdu‘n&& Q’%ﬁréﬁ'@ﬂt B PREIGRN s of RS Snd B@&]ﬁ@%&%ﬁ@&ﬂ g
or |ess than 40 percent, down to a conpression set o

relaticpsijp vdenethylang/avge 50 08yrpe 7888 IsPEIv BRI 7ico @6 a gross-lighad phase:
In still other enbodi nents, the ethylene/a-olefin

[ I conpression set of less than
88£Sg?§e%$?*§éss ?ﬁ %gg percent. |ess than 60
percent, or less than 50 percent. Preferably, the 70C
cﬁﬂﬁﬁé%hﬁ@h%ébbﬁ@ﬁkwmﬁﬁﬁmﬂﬁypoIyners is less than 40
percent | ess than 30 percent, |ess than 20 percent,
a b ent. [391 In sone
%603%1 %’zcﬂ&( ﬁmég %rﬁg}eﬁ?f&%ﬁefl n i nterpolynmers have
a heat of fusion of less than 85 J'g. and/or a pellet
bReckbEhy162%engt h of equal to or | ess than 100
poundsffootM (4800 Pa), preferably equal to or | ess

an 50. 1 bs 40
3bhes ¢ Risres Py S gl pestny SR aPalY 1S S ' Pglotpq gims
made @r@rﬂ:’@halr{ i#0dntiva iRbhelynerbadi fRifichal tah@om copolymers. For the same
t hyl ene/ a-ol efin interpol yners congglse I n

densxtpsouhy FriE Nt einfesp Gy maKs eI Bo il e b clstis regpYRficEne
and have a 70C conpression set of |less than 80

[?’ggr centy so'?ﬁc,e&ﬁﬁ(ﬁ}?xln)fnt% Ghe et‘h?@ﬂe 4 QB8] 1%%%01%61'5%\5& 5 hagile

percent, nost preferably less than 4
strengﬁeaimatieaﬁﬁa gosfrrably a:ﬂenfsk szemgih ﬁelrkdéﬁ@ m‘[mct I)]fefbtr&bis/mnsﬁe

t he sess
srensff 200 WAk ARFDLRIo5) VR oF FEGY B Pabbe TR AReIE 2oy o
least O s, RSl hlRBEANN at [EAR 300 pOyTRLR rAs® hidhtyt lbkeferabh at least
characterized as having both a poléglsperse bl ock

900 peiicatiet bardsgivad APABAIBIFAILE EFBENEUS ri buti on  of bl ock
si zes and possessing a nost probable distribution of

§39LOC K h@@@%pénb&ﬁﬁgﬁg rtﬁgetﬂyllehéfa-o@éfﬁﬁk‘lte?ﬁﬂ%é’ﬁ@xﬁ& @" & storage
those contal ni ng or nore” bl ocks or segnent s

modulwchtud KR tEeyoi (rh&(l)"(?) of from 1 to 50, preferably from 1 to 20, more preferably
from 1 to 10; and/or (2) a 70°C compression set of less than 80 percent, preferably less than
70 percent. especially less than 60 percent, less than 50 percent. or less than 40 percent, down

to a compression set of 0 percent.
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bl ocks. Modre preferably, the copolyners include at
| east 5, 10 or 20 bl ocks or segnents i ncluding
WO e008i06mBs bl ocks . 1421 Cononomer content nay BET/US2007/086097
measured using any suitable technique, with
t echni ques based on nucl ear magnetic resonance (~ NVR')
pectr r _ - e T
38 ends ot el U R SRR R el BT Rive s ToC
compresfivest of lass thpo By pecerdelssy thivk YO percfritrlsss thaméd ponetted less than

usi.n REF, inta. .fractions each.havin n_ el ut.ed
S0 perf it ST AP: PRrge SImRBT IRt o SE0e PRI HIER thmA%epreent
less thih 80 hbRBnNRSs Baf Ol beChiOMd QAP EE AbWE & atbubdpeceft. 10C

or less. Using this technique, said block

i nterpol yners have at | east one _such fraction havjng

B8 hi ghBrsoms apbgheie s clegsrenoldiapterdurie §158‘n%lh??g of

S | [ fr/ / ' )
fostor] G365 LB 31 Bt TRRL B ok LR 20TR 1ol &b tin 100
poundsiiv@r pIBDY ey, prgferebleregbliyty or Benphri SO Mgy/ it (B0 @he. epdcialtecqual

or re., ce yerizabl e conmnon jn polynerized
to or lf”%rggﬁ% 7 g’ﬁg{? g%’:%@?}?)z b OW?E H‘ﬁﬁn%i @I %‘g‘ks at |east two
bl ocks) or segnents of two or nore -12 WO 2008/ 067538
[(40CT/ USBOQH QSRR Tme RS i@ h i 12Rdo FiRBlerpi thérs dbinbesd, g
in chem cal or _physical properties (blocked .
polymefigesd f@gpyfﬁé@zﬁ 5 e W@p@ﬁtﬁﬁheye andhgveia i g ermpression set of less
] - SAk, I i | ;
v BRIty 416 0P I8 BRI e
than 400C5Aperct30Ed dowh twklohoutro pemkihtect i ng and/ or i sol ating
i ndi vidual fractions), characterized in that said

ak, has a compnoner, cont.e stimated by infrarkred
48 ect r BTy rlRen ey anG e Gllog 2apaineiS eitfsgony ] fifine o

Schul FEXbALUT i MY rafiee tha alPoidsad dRmibubias @he caoBhRgeardlidkcr

conmonomrer content higher. preferably at least 5 o
charagigized ae hayigheth apsthwligiese oo distabutiagd apolyidess distribution
ofblol?ik gber anldt %ssiﬁ%ﬁhog{ ;%r@bﬁﬁ@@i"é‘{r%{ign 5%9%&9%@?[' PR%erred multi-

I nterpol ynmer peak at the sane elution tenpefature an
block expdpnded austhnge @nfaghihg wiod vk Blofksneoske gmanté FWHMingtesainal

cajculatlo \herei n said , conparahle.r m_.et hyl ene
blocks py BHpRF (A iRl e bER AR Bra e £y CEREPRE et
includifid@¥minadigBsist.y, and nol ar cononomer content (based on

the whole polynmer) within 10 percent of that of the

bl ocked i nterpolymer. Preferably, the Mv My of the

[4€brpar SBMENPREBFHHT sy bi@éneaélvrg% Uuging Ansuigblsdrdeifueoyith

; | YR i@ndi ) bl e
e e g O e hi B G0
Morewwer.ght pgdemesnt bbfds hbpolpherts hevipk odikied:ly broné d BdlFymmeyes, the

The ful] w.dth hal f Xi mu WHM. cal cul at.ion is
poly S GEIIBN if A ar v ot Lol HHT 115 HRS AT SHE PEdghined
tempedt@R rhifa-df30@3Y 1ekd. Ok hecARRERed ffdtRnR6a dell@EibAkemperature

wherein the tallest {highest) peak is identified from

windavhef HES @ l9sheUsiandhis IRshnitie smdilpdkrialgrnolymers hevant iagt one
such %Eﬁ hg\!’iﬁé Eth%'ng' ?iﬁleag%aﬁgﬁcﬁ‘ger%%h{%gt An Q‘I&%pgﬁcﬂhg fhon of the

area1 s
comparable interpolymer.

[43] In another aspect, the inventive polymer is an olefin interpolymer, preferably
comprising ethylene and one or more copolymerizable comonomers in polymerized form,

characterized by multiple blocks (i.¢., at least two blocks) or segments of two or more
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as the area under the curve between Tk and T2, where
Tl and T2 are points determned, to the |eft and
wo e@Ro6388 t he ATREF peak, by dividing the peakp¢tieUS7/086097

by two, and then drawing a line horizontal. to the

base Iine, that intersects the left and right portions
paivmé)r ze{i I?I?on’g‘&%ﬁﬁ i¥Erindin e 11(1}&1%5 8t lﬂ@lcﬁwﬁéﬁerﬁ@ (bEREBNONEr

ent e usi ng random et yl ene/ a-ol efin

mterp&;ﬂﬁeﬂ) yﬁ@t $xequrlabit» tai g ti edodknopely meorsasiitlodk mWiWR having a

versus FWHM area_rati o TREF d
peak (PR PRSP HEG e BRIPSTLTS i e 72! GenG bigyhou
collectirQ antiRe i SAB L GATPRQEINRIctiohy Ahatictdrint@Ia8ht saihRak. has a

conononer content of TREF peak of the inventive
comonpoley pevtert aptimaicd B tndranicd sBcadpseasy eYheR Ay dehnging a full

width/ e}%t'lglb L H?%‘I%ni? EF%N)I%? J:eﬁ‘fg;le%tae% E%EM 3 fae I&X %i}i%%%%n%ﬁgﬁ%orHZent

higherCORfe@Hly BE¥adh e pﬁﬁ:&ﬁﬂﬂi@lﬁkruﬁoﬂ&gardﬁmbmwaisi B peohn hq;lher than
with techniques b?sed on nucl ear neti c.resonan

that of(mvﬂ)paga@&qap%a 86’9’ W SRtEpPEger gg@]ﬁﬁ G3ame e[hété%te%féramre and
expan&e%i' LE i a%giexgd{h%a@f RLYRRI & vhasnhirah@tcumioar w E&Hﬁ%@ﬁe r

an a correspondi ng conparabl e int ergl
compa-rdhﬁe WOJ 20810872568 rRGTIwS20 0F/086 99ondame s ppdhay %Blleﬂﬁ index,

densat}f/ %Elg:nﬁger o H%S%%%%W%?é?n %hgn %0]&% 8&%1%@ﬁ fﬁé&i&@ &39{%&1’( of

that off tﬁ@Bfobl@é&i ialedbdiRged @r&\i%ﬁi&lﬁQ}E@ﬂ@f&&%ti@f@ﬁtp@rammmmwiymer is
equal to the g uantlt% 2013) T + 20.07,
also withisf K peis¢ept gt Bat efrthe lgﬁkeélrm@m‘m?r&nﬁ% theqqﬁygmar %SF
! ! WRRAU Fahat V@ HE®locked
lmerp&? IQ’t ﬁl%lssgto%fcﬁgnog%ertcgmg{‘gitt%?el% V%)%j@%t%e TREF far acti onOC :
interpbl@inag flﬁm‘mar&adm kn’@%nsamaldim FVOHM e teufitign issbaged on the ratio of

meth}ﬂﬂarg?tbg i}l de %}eét[ﬁgﬁygﬁjg?grﬁgme tgg[IF%éth er{rzcg lc/l%{[ectf)r wherein

the tal@@cst & B@quri?denﬁﬁgd 80k (MEebSMSint Ritld (Bdrlithe OWHM arca xs
nper at ure for several conparable ethylene/ |-oct

detertingd ripoladisributioranestiedoporyet SFEF Brak. He WM afep frdlefined
i <
e

left ardyright dotht edIREMgeakAbs dwdhmg tkedalahaghtthy teonamigirer drawing a line
contents for fraction

|
RoriscEXaAYR BHGRIE i BHOTESIBF JGHE TOF DRG0 HOGE AIREF curve. A
Lahbrgttmﬂ dre 331*09 ComotRPQl HARKS) madk isiab riri&l@nbét@ﬁknda oietm

I nterpol ymer fractions have signifi cantlg/F
copolgmenst @nking comparmet dvarene romed MK yresustt etfod sap ééﬁtﬁ of the TREF
uti.on tenperatu Y r of
peak. | thif; m{'@ %hoc{ ere cg Qllﬁg (rnl; gnlgg b éebe %Vigigﬁlt@o rgé l:gra omer
type etf%ttalag pnesencacats cdjnféfne bETRERpesk b the ksentiviet frilymertdag be

detenﬁwpégggefglg%ggﬂgg% SHigPapicci d U DA S g PR aree

i contents of polyner fractions for
ratio é’y@ﬁ{g%gt ' ar'ative F di scussed bel ow. The peak

el uting from 40 to 130C, preferably from60C to 95C
[48pr boChnpobyweeanting nfaydsthesaed dsingeay sHIGE pdiigie, with

techniques based on nuclear magnetic resonance (NMR) spectroscopy preferred. Using this

technique, said blocked interpolymers has higher molar comonomer content than a

corresponding comparable interpolymer.
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each part eluting over a tenperature range of |ess
than 10C. Actual data for Exanple 5 is represented by
wo eooanglses. The skilled artisan can appreci at eP¢TES208T1086097
appropriate calibration curve nmay be constructed for
i nterpolyners containing different conononers and a
I ne dihdbR0arddol -bhene] Refblykl in@spolymer
145 th ai ﬁ%ﬁbgﬁﬁéﬁp&%g’ﬁégg nt%r pol ymers of the sa Sp d
mmac@ﬁm&m&&spn@neﬁbhaERﬁFﬁﬁﬁﬂme@b@@b%ﬁ@@%4%ﬁﬁ%:ﬁ%Cﬁ§@¥fﬁmn°f
tal |l ocene onnge C
equal tg P dnd- 9{3}'{8 % 087 my erp%%;&n’gr %%%%%eﬁ% ar %%uale{rel {gee
quantiézplﬁ @7@@)% 2 ICOMNHRRET isabfhentrigt esltenf thhpoalt Hetivateugerature
ermned fromthe calibration curve at the sane
of the TIREE frettinn bying eompeswesh gcasurpt 8 érably at | east 5
percent greater, nore preferably at |east 10 percent
[4%r eat %gurL 48 Lt d(élle%ﬂc@rénte%bﬁ:’aﬁne@xb@F&e%ﬁﬁﬁ%i@m@ﬁ&wrs of
roperttres de cr| erein, the inventive ol yners
ethylezandiecchandetesn ploed! thy comenonempnEnaeRIb¢S elution

temper%@x?%}a?%tégé_ﬁ %Bﬁ%@gk%&%ﬁgfslpgﬁﬁ e mgggfei{ HUE n_Ertah?{@m RO ATRErs)
are fit &Jéﬂwﬁe%ﬁre@&ﬁlmg Ren.0f 1 30T €20.09 K)@l]iymﬁle) ZEIEH lmedonﬁn@qemsm (-

herized form characterized b Ie bl ock % f
0.201 x)r’r 71000 008 UBTESSBETF USSBURP Atngr gyhtents for
iractaog?@r;ﬁeée nplgigclp %}gi:ﬂqutg :l %@%?gggaﬁaknfé@b&igéjgﬁEﬁfdrﬂgldltﬁlbioek
copolyinkdrer @\QI c)’ﬂ't&ef biockrnﬁtrpplﬁafee frattkyls élavmftlgllﬂilbmﬁb ihigher 1-octene
copol y sai d .bl.ock |nter avin
contery RGBT F G UTBE R A Cr ad TS et lf e

mventfvre‘?ﬁt%x;p%%e@ Gnd§ MicJiED beer %Btp‘ﬁeseﬁ‘d&aﬁ ddtecnzed blocks
t hat i'd fraction has a nolar conpbnoner content

withinthghaymeprtains: Abline bath cestellins agd apephons GHER: nor e
preferably at least 1.0, 15, 20 or 25 percent higher,
han t Lvdhgns tents of
4T, ey BB ERAETL SR s o
poiym%ﬁﬁ@c&foﬁb tordamphef eidcagiattoe ﬂ‘p‘aﬁcaibﬂieé bebnvd o hveciesly lcbyiag from

1010 SRR rESEG 25 Tk % BATRoR SRR TRkl g e pars
each ;Jaﬁ%%ﬂgdﬁ 054 R:ane?d@@{‘e TR g8 ot RIHERARITSIC. CAthsintat( oagedmple S is
whol e polyner) within 10 percent of that of tE
represbhtod ke Ulfmﬁt@@f po¢ ylﬁ’éﬁd arppaY ‘@Pé‘BPVC*afqiéatl\ﬂW@PWPE}P*etcﬁ bration
crs TR Rl T MR Sl 30 A G P
as a cGRAPRARLAB e tcnﬁhe rrmlwwmres ImammdtfmmmmrmmterMﬁn@ﬁ pfthe
within 10 V\BI%] er cent, of thaC{ of tﬁ d e
same eneneis| Brakerably wodoprapelywgisma eﬁgl%bao’%a ?ﬁegF Bo?ymsr s
homo%én%@?&a%ﬁ% lcbfﬁ’fgés?m&{ 1Bl&hve NedaBndds 4@ @Riractefifed by a molar

especial 'y those interpol ymers havi ng
comoMmd:re:opwhygrE&ted@as feyvatueoieteaipingt! frop? éssrah‘eiafa%m%a@égsme

TREng}-\‘éT,l,GnatB%]%gfa ‘%5 1%%& L ahly 4 errceR{?l }’%rr %R&%ﬁuﬁ%w & least 10

percehtr€i@0! ymer has a cg:rgﬁgfre? cont ent "of the TREF
fraction eluting between 40 and 130C greater than or
[48?ua| th? actid?teionqtuo%ﬂé Ialtgoxfe(a_spe%tslai )ropertles described herein, the inventive
polymers can be characterized by one or more additional characteristics. In one aspect, the
inventive polymer is an olefin interpolymer, preferably comprising ethylene and one or more

copolymerizable comonomers in polymerized form, characterized by multiple blocks or
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13.89, nore preferably greater than or equal to the

guantity (-0.1356) T+ 14.93, and nost preferably
w@e@aners3gs han or equal to the quantity (-0.20180TUS2007/086097

21.07, where T is the nunerical value of the peak

ATREF el ution tenperature of the TREF fraction being

segmegtg TPALSE G, mo{cl:g% %@r&eh?ﬁm&oﬁgff QiR &ﬁgﬁxg@?ﬁl Mhemi@i of Pfysical

ove interp ners o ene an east one
properéibpibiocked afidrpolespecinabt prefetnbsea inmiteblopb byprdyseth said hipch
. whol e pol ynmer densjity. fram.about B 0.855 bout.~ 0, 935
terpof BRghe Gl HBEET BLSEIoAI T DD B eeh &0 RaV g rior e
fractioh 8l u@ROUREF iABLRRE! GBI terCOMINARREId tREchhecketdiar
I nterpol ymer has a conononer content of the TREF

comorforrge tosentdl ghter.myefesbhim drpsudparent hater. grasaperferablymt st 10.
equal__to th tity - ) er fenot]

5, 20588 B0 B P BEAR o B Rytmer acion

elutind b@wahl B} s@ie Qmpevdiere wWherdn kdié compembleaindowatthglens

. t he peak el ution tenperatur% of .the TREF fraction d

InteTPHEMAGCERET B S2HE ASUPRANTTR T REPLY IS LESPPS gorpppfaper(s). an

a meitﬁﬁ&%?ﬁeﬁsﬁ{{e@mﬁ DY B dMRnBRLY BBferd: $bRR 84 Bfclwhole polymer) within 10
interpolymer, preferably conprising ethylene and one
percerpof ot ef o pbicherbiniezabymer dhrofeordyr. shd Mw/ Mg comparable

. 008/ 067538 P US2007/.0860 ol rized form.
et GREPLEALP DU ) Prar b B Qeb it BLyRES e B pribe of
compd¥Ei1€ iRQbYIRIet B&th tofd) BOMBHoidt dofitedll WitRinl 10gvdightqleerhea that of
or physical properties (blocked interpolyner), nost
the bkp?ﬂ(éfﬁ)é’ﬁfaﬁqﬂymﬁf-nul ti-bl ock copol ymer, said block
i nt erpol yner having a nol ecular fraction which elutes

[4Pet veep AQGh1ande M@dnﬂéﬂ%&nﬁ&@%ﬁﬁk@%@ﬁn&§ bP&hyIRE and at least

I'ncrenents, “characterized in that every fraction
one a-bfinngspacisigntreneterpgpmenthapingatwicdapelvalbdensay reeabout

er.ce as a neltin oi nt greater tha
055 REIRETh 2 FRal PO RSRRY BT Rerna AR BRE b PGy 1 mote
percerRREbNSMEDIR HigkeE fierbOlyalRetis Hcomdr@dnie coasit, of METREF
fraction has a DSC neltin oint of a

SC out 1. 1CC or.
fraction ene, bentsrs 49rerdP g roargghagn BbFYREI0 e deantigng,0-1336) T+
13.89]1@{115%@1%31;‘;%@@%# thiPh e qREY & S q&ﬁﬂ%ﬂ eEBRB5611AS 18 9836d most

at corresponds to the equation: Tm>
preferfblf g&ARB Yi{amolr eqpe e detquenrtp i évdn 3)h+2hé7f whoeilol themumerical

walue B R REREE B AR ET SRSk R FE R ¥ara.
measiB@Prrsi ng et hyl ene and one or nore copol yneri zabl e

conononers in polynerized form characterized by
nmul ti pl e bl ocks or segnents of two nor e olymerizega

< r p
[5bnonePreftintly. ar f}feébpvrglnr%p?}ﬁ@ﬁi8<9é|€3u’}enﬁ R4 pclgpst one alp
| . ) I, Y
letnBSRRERL 5, L RSl AhaspeL IR iy RSk ek ol s
about 8. 936 géewil and fpeotsparal lwii pdlyelett lesingatove dmnidCuahthole percent

130C, fractignat i ng_TREF | t . .
como s 8 B L AR B e ol T PRL et rareting
betweBh HY b $RODSERLURS: @'Qaliab NAANGK (- 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.

[51} In still another aspect, the inventive polymer is an olefin interpolymer,

preferably comprising ethylene and one or more copolymerizable comonomers in
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equal to about 76C, has a nelt enthal py (heat of
fusion) as neasured by DSC, corresponding to the
weowanesss Heat of fusion (J/gm < (3.1718) ( ATREFUS2007/086097
elution tenperature in Celsius) - 136.58, (53] The
i nventive block interpolynmers have a nol ecul ar
I

polym e R o e by G petymerized
monortdaahits éx\fkrz;rg fir am;cm ot hiatsidahsropartiAT Ripckel! urttr:mnl} mer ), most

re bet ween 40 | ess, t han about ha
preters PP R RER PP TR Bt SPO b1 SRy S5 RRde P o' pediton
which sr%rers %@&@Q yoar sum t3eC, REMA @Bhatkle ailn@ﬁatrrsnaeméﬂt/sgm
< (1.1312) (ATREF el ution tenperature in Celsius) +
characRpz@lin thatmex\r@w@@eeh@‘e%esomerwreezewm@% deast gprrmole
_ ur, : el
prcn B3R RSHT OTRIR A0, MRS EEPROL: M he e
comonP@aKc@adht B nEASUR @thleIseroght analdid 6 m;s:ﬂé paemedewtet fadton has a
avai |l abl e fron1P8<%3F5 Char, Val '

o i e e el Sl
havi ing &W!ﬂble%ré@g@om&{enkl? &hed %tlﬁ?(tf Reltird &%'tﬁ’ﬁ%@m&%pbﬁdﬁo the

surenent” sensor (CH2) and conposition sensor
ugmn@hat are fixed narromrband infra-red filters in the
regi on of 2800-3000 cm 1. The neasurenent sensor
det e r ol yner
(e e PPt S e BERGRM < 13 28 X on
|n solutron) while the conposition sensor detects the
[53fet hyI In(v&l aﬁlcﬁl)er gnpmpshedhvérhee polyymelis aanrieﬁmrattd:mrJﬁmriecal
. %g% of t ition Si nall§ % di vi ded by the
prefergi tpRTR By ERam sy e CRRLTD TPl opisgomern

poly mé‘ﬁ’i@a"r&@&? rch&@bfeBMd Bf mhﬁ%ien@@%ro@ @e%@éﬁ@@ﬂ tworbr?n%re' pbBtherized
and its response is calibrated wt known et hyl ene

monora¢iphéts dif&fring ie efpshipaier phy derd arapsrticp SPpckpddnig 9. most
preferaé@%% gﬁlﬁ‘{?% owi{ Q?%_ﬁér Rgg b'lo%%tﬁt%[ﬁ%ﬂtmeq (‘%ﬂ?g %an(gg&.rarafractzon

| on mpositi
which kRS@dRseccaf40thanel ?ul"éfdwhai ﬁtmron.dﬂed usigg HIREF 1'ﬂiEiE{¥16nis

process. A pol S ific bration can be crea
characgi2aE Hoet 1% e P G Pt 1o SREF Ghlowiempg e b i or
equal ROALYHES @C%a‘ésrh %H@%h&ﬁmﬂa‘aﬂ@ﬂ' fuGieRf &heds B8 rlﬁil"i X:orreqprsndmg

nmeasur ed . The conononer content of an
to the ppakowsf a polyner can be estimated by applylng a the
reference calibration of the ratio of the areas for

?ar 0@%\%5/ al )CL és 32 @xﬁﬁ%%};rgrﬁﬁ§xgn§k§3%{§ureﬁ%§?fs$ﬁ)m 136.58,

area of the peaks can be cal cul ated using a ful
{SIWi dt h/ Hiad frveraisie olook iGEMHMWmaahow anbienulaf fractioapgligh tfigtes

‘ p 1 at sellnes to | rate the jndivid
betweg G A 18 501088 TR AT AR R PG00 SHT oIS af fra
every Whaldy halths BRATTIN GadGheAhb@fure Setween 40°C and less than about
76°C, has a melt enthalpy (heat of fusion) as measured by DSC, corresponding to the

equation:

Heat of fusion (J/em) <(1.1312}{ATREF elution temperature in Celsius) + 22.97,
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based on the ratio of nmethyl to nethyl ene response
area [CH31CH2] fromthe ATREF infra- red detector
wob@s®e67338 he tall est (highest) peak is identifPerusroomsso97
the base line, and then the FWHM area is determ ned.
For a distribution neasured using an ATREF peak. the
ATRE{?‘ %Mk @51%911%:%89@5 Wﬁ)tirﬁg \I‘ll_pz?su% almglﬁxigrzlpg%ﬂa&é@w
determ ned. to the left and rl%ht of the ATREF peak,
[54y di vIldi segnankeep e@kpfrﬁeﬁxcgmf ﬁb@/ R¥b pealhenn henapastredwising an IR4

hori.z qn al the i ntersects
Inﬁa'r?‘#lgetf:(gf’?a“ﬁﬂ v gt f)&b i ons o1a eflﬁg Spﬂ%}ﬁEF curve. -17
(hetp: MR YOBHABNDS8oRGT/ USZOO?/ 086097 1581 The application
of infra-red spectroscopy to neasure the conononer
content. of polyners in thl s ATREF-infra-red nmethod is,
15310 pri hles wrawosifip modet 8F thp detegpr SRR yPEregeht
t KGR l\&hh%ke@fbd fil th
scnsor%@%ﬁ W’d&sgx%ﬁtsé&BL%Pgh%ﬁf@ﬁ h,(le ¥ ilters in the
region" I@B60-3pdem ™ of hg eleaparmentstsnr dm@ﬁﬁm@@ﬁbﬁh@/& i icanbons on

ect r0sSco

It S e S
compdRi®rdeddcs dSet® ﬂceanandl (Enrgb Qﬁﬁfm BOthé beﬁiﬂer Bk, m&&erﬂ;a@;as ratio

and Desl auriers. ; Shi eh,
of the cuap gy 3igip! éqaldvkdl‘clﬁ@d hy Bxemwﬁalem Sé%% f@]détiﬂ?‘eé’éml‘ﬁ to the

I I

comof LSRG L ROREL AL TSR LR A A it
}\novv@ﬁédﬁen@&ipb@yleﬁSE@pcﬂﬂnR) $tandRodsymer (2002), 43, 59-170.

bot h of which are incor por ated by reference herein i n

eir tiret
isbhven: 06T W ogd DAt RET BRI hGirol s borh
concefRRIRAGUER) Zrﬁﬁcoﬁ}be@ﬂﬁ;oﬁ‘(@ﬁ@g@gtﬁl ﬁ:@isoﬂsa dé?he eABtd pothinehduring the

greater than zero_and up to about 1.3 and a, no| ecul ar
TREFgspeght. Adipetyinnds §pGeafic cq{;qbra/twp can h¢ gi5pig by mGISYEWUPC 3rea ratio of

h
e I UEFAR, AR Lo o Ot Bacas o
NMR} fI‘ae tomnsomabibaiened dmAbREE aeakt ofeepol REE cfandvmemtadl &yl

wi.t h an

soplyie R T e Al Rl ey Stiorian e Paderi Bl Sien,

respor'is@V(@@tdr&?raﬁb'@ﬂﬁﬂﬁé x?erﬂ,ls%f)hﬁnom%&ﬁlﬁﬂlt)ymf obtained in
preparative TREF, and w, is the weight per centage of

(ST der heaeBy! bdeois PRE Cilst HEHIBIE gL qUA BHgnaximum
FWI ff_&i] &Jtiemlﬁ% ;ﬁz‘ly?’lﬁg %Sﬁmaélbayéin‘éﬁe m%%ra‘te &Elzﬂ—dn idual
signa uﬁ@opaesxﬂm memﬁ&chrhmawg@parﬁha fudl mﬁmﬂﬁaﬁemwmn calcuiahcm is
based onn}%erra?lg O gae;h}li to rnr.thy fege ‘:é;%‘gés% %‘La([EEEfce}Eﬁ ?ro¥n the ATREF infra-
red detector, wherein the tallest (highest) peak is identified from 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 lett and right portions of the

ATREF curve.
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expressed in Kelvin), Px is the ethylene nole fraction
for the ith fraction, which can be neasured by NWR or
wo Roasedescri bed above. P;an is the ethyl ene nptBUS2007/086097
fraction of the whole ethylene- a-olefin interpolyner
(before fractionation), which also can be neasured by

[sHVR  ofpd gf)ph-gﬁzcﬁﬂg ;Efra—%@sp%&?csé?ﬁﬁ% rﬁédéﬁz'eQHe comonomer content

tenperature and the ethylene nol€ fraction for pure
of polpaed i égnéﬁwa a(lﬁxmrodwmneéméns fropritvapler yatial toithas of GPC/FTIR

se h nt.erp nmer )
st el e MG PATRITEA, VARt kI P Bl 6
Smithf Dl gﬂiex@%iﬁfﬂlény oPad ¥R ENYARA hronddo MEHIROBA(r 26 #ad8orm infrared
PCT/ US2007/ 086097  honopol yrmer, if the actual_val ues,

spectrpisEpY s chivapgriseignen edyiengresedotol el eaposmersy. Polymeric

‘viater’fa?lﬁclf%(ﬁgaggﬁ hiﬂ@%&%%@% E‘S(gﬁfg J&Pél %é; {55?1?7‘%%% S, FI%] 'I§oﬁ|}f ng,

D.C.; 8beb] yier Qoiintd fhngsshoe chaio mm&hmgmcmdudlams ngeth}'iene 1 -olefin
et hyl ene m)Iefractlon of PAB. %Bcan be calc a{%

copolyTpERUFIRG S17F GKGIBAPH "86‘651% HRY 2P, FPRET ragst O*ﬁ&@ e

spectr@%p@@@@(f ST PQH%@@O@ZMP ciy-¢amn, Reh @ﬁﬁﬁfcma&eﬁc&:‘;ﬁomﬁed by

bration using a nunber of known random et hyl ene
rcferen@ﬁmrglméle:rlemt@noul d be noted that a and 13 may vary
from instrument to instrument. Mreover, one would

[Sg]ged te, &ngaér&&ﬁ}ﬁ&{ts MG @Iltt wp: ﬁgﬁ (f:bl d"ﬁ mt@f‘p%l}n& ‘?s

mer” conposi thon of 1 nt erest In a srm
charadiﬂh:&d&blyah awalaghblobbngbanBI h*éllCHiB@GI&[ﬁB risan ZEhearet u;:stoaibout 1.0

slig nol cJar wei ffect. he c rati
and a gietaler e GoRgutoroth i arisr hagrbed r TS e block
mdex I /B¢ @ssthe%x t%t &regd oﬂ’tﬁé‘b@cp SRR PNt} R keXchG§Thd B1DM€r fractions
In sone odi nents, random et hyl ene copol yners

obtaingd i szfeyaxtah@e TBEF émnn@()"ﬁeandthl@?ﬁ% higt artineement of 5°C:
-237. 83/ TATREF + 0.639 Tx0 is the ATREF tenperature

for a random copol yner conposition and

having an ethyl ene ‘gf ﬁg‘l’ﬂ%gﬁeof Px. Txo can be

cal culated fromLnPx = a/Tx0 + P. Conversely, Px() is
wheret Bleissbhbloehédep fer the éb fnacimrf dfrtheiny, aﬁd@mﬂﬁdw} oralgfinof

B SO RETP BB TR, R B0 TS BUBPL 1

fractidib21 Chce the bl ock index (BlI) for each preparat|ve
TRIM fraction is obtained, the weight average bl ock

O Sl e OSBRSS SH LSS, oo

(bothb?§§1ch%?«?ltﬁ@%e 1 3ai@k). from about 0.1 to about O.3.
I'n othér enbodi nents, ‘ABI is greater than about 0.3

and up to about 1.0. Preferably, ABI should be in the
range of from, abbif, 014, bo_ab 8Ut ot —{rBm about 0.5

to about O0.7. or;ffom;]abo 6 L,@pabgyp ,0.9. In some
enbodi rrents ABl is in the range of from@bout 0.3 to

wherGPOH b RS TRPF Sy dub PR o B Ry gh PRARK
expressed in Kelvin)., Py is the ethylene mole fraction for the ith fraction, which can be
measured by NMR or IR as described above. Pap is the ethylene mole fraction of the whole
ethylene/a-oletin 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 Ta and P4 values are set to those for high density polyethylene
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fromabout 0.3 to about 0.5, or fromabout 0.3 to
about 0.4. In other enbodinents, ABlI is in the range
wobooBerssabout 0.4 to about 1.0, from about O.BCT/US2007/086097
about 1.0, or fromabout 0.6 to about 1.0, from about
0.7 to about 1.0, fromabout 0.8 to about 1.0, or from
/ 0

omorfiit 8 o A-fufRAbLs rufl harke iRy S AR Aable. For calouladons
performaybatiny €, &t F2FEnB{ &-lol efin i nterpol ymer is that the

i nventive ethylene/a-olefin interpolyner conpri ses at

| east ol fractlon mh y

lpl rep argﬁ 5 @&%@\EF vﬁﬁ%preéathmtfﬁr %’11518 Hgﬁgg Pé@%}? %QIEQ
compdsi@%ng hahehn tihaRne abtUfradlioh cdfds. UD 4 @ndleautculudd faod the

a nol ecul ar wei ght distribution, MW" M ,, greater

followirgzquatgdout 1. 3. I n sone enbodlnents t he pol yner

fraction has a bl ock index greater than about 0.6 and

up to about 1.0, greatgs,, th@n~gb§yt 0.7 and up to

about 1.0, greater than About and up to about

1.0, or greater than about 0.9 and up to about 1.0. In
where otangB aetrbmlpmm@ Whihfecwﬁwﬁéﬁrmquéﬁtqabhmﬁﬁ% uging p gapber of

ter t b
o BB A R Ly S
mstmﬁl&ﬁ Ro alRatineh. 34@1@6& diPordeOv@bid uéecﬂiﬁ &reag?r tham' emntcbhbraam airve

0.4 and up to abqut 1.0, { 9 eate{ ﬁEOUth B
with theRplYIpen GMEgsibon of uterey| aig plsp Tt HER aé REEhT fge as the
fracnogg’l YREE if £ ikt Q1deak @«e@h@@f‘fedt ngexe %l%%t%’h chﬂ%ﬁs @@t@k‘;%d from

nd up to about 0.5.7 greater than about O.
31m11aumotaoulab@ﬂtgh0raﬁg659 meiiteéfec!t\hfatrid dbespenially r&@hgmﬁ tle seme

reater. than ut about
embofiRerly o goe S faF Chiuhtoni & P eyt T bty Pon
has a block index greater than about 0.2 and up to

about 0.9, greatelLnPhan3aBodt, D=3 @6t up to about 0.8,
greater than about 0.4 and up to about 0.7, or greater

ut 0.5 and up to abou
oo s B Gi RR het GrEB P i ot
an eth??%hé’ ﬁ%icsfrﬁrti%ﬁ%ﬁ abl Y, passesscddd fomBlntaf= atry), edstConversely,
, nore preferably at least 1.5. at least 1.7, or at

Pxo islthasthyiRn@mokmigiaction dor qriandan sppajyaer ¢ldhasame @mﬁﬂsﬂm agd
ha\fln%@ %&g&@F tg gra&tfrc éf ’F)»F \»&Héhe aglrb%fc?afcﬁgltéﬁ { &Ptl% Iax()m&( 'TQW%

espec a maxi num o
heat of fusion of 80 J/g or less; (3) an ethylene .
[62pnt enOnoé thatbldokdsdex5B1 e géh:th maraa:zéme TRI:ZF) fra:tg;lnasgbtamed the

transition t erature, T | ess
weight AR i e Toetols R £y SRl e e
embodiments, ABP s Fbtibh@in zdrB8ul 10%aRAd MﬁyuPQ|’%Wo$n St hawe about 0.3,
alone or in conbination with any other Bert es

In othdi gubwbwenthekB] i1 graptes thmnafeurfbd andisp tc@bouéb h Pcerebly o BI
%houké Eee del? %ﬁ’ § Bhm aI?)%{x] % 5 to gﬂakﬂgt ﬂoé%%oﬁtp s t(Pc[b%fu% é5‘bc.l)rytron*1

or equa t enper at ure’ of
about DAOEG. abohday. @Oyﬂometdﬁﬁaddnﬂﬁmi AR ipoi mermrge pb &eesaboat 0.3 to about

I Ly fl f
05, b bl 5L 555 RIS B8 e ROt 6

from AHbull P ayg Shdk GtSh @tirhé a%B@tr BS Lot 2. of othB} QBKodiments, ABI is in
copol yners, eretof ore unknown for an olefin

the racggpe] fyrme abe@@pletmaabihtyl & foopebaurdrs to about 1.0, or from about 0.6 to

about 1.0, from about 0.7 to about 1.0, from about 0.8 to about 1.0, or from about 0.9 to about
1.0.
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of ethylene and one or nore C3-8 aliphatic a-ol efins.
(By the term"-relatively flat" in this context is
wore@sbetskat 1 og G (in Pascals) decreases by | BSEUS1NATI086097
one order of magnitude between 50 and | Q0C,
preferably between 0 and 100C). -20 WO 2008/ 067538
CT/ U T, ' I
163 ey, bechurt AR s ko ans B ENRANIHE L DL Rh PR e s ha
the lmannaxl e}ksil)éexpiemetelfzatant@moéi\emrhoofpniesrmﬂfast @etp@hmaréwﬁ@n which

G 85 995 R 1 0SB S AP Oy A o

about 0. @‘éﬁ&‘hb Yatloat ?@%H)ﬁ"f&ﬂ&&z&ﬂw@ﬂ\t@stﬂb&mr WRMEC hagit@ahan about
anal ysi s penetration depth of nmat a tenperature

1.3. Irpforag emleciémentto 4 pelymet rafagmélaﬁ aé@kamdemwmh@ abgpt 0.6 and

up to arl])mau;s %?rgaqgr th&?é%eb{i’é‘)r ‘and tgg?(y aﬂ‘@g&( 1 %e (?L?t %glstg) to

g Jan abrasion resistance (or v
about {.bagr g@éhteﬂfﬁén aHougOpend up housout he). 'Eﬁﬂ&ti(eﬂemh@dzmn’suﬁxe pc}h mer
_flex ppdulus for the inventive are
fractiop g RBEL KGHE T YHEBO b F1ch i, 98 b1 e SPRR GG o 02
and upstbgteblﬁt' ic@%tréal’erk?ﬁint out 6.5 %?&'1 B td dnsubeat o g 88t ﬁhﬁlﬁ&ﬁ;t 0.4 and up
'ance than the other polyners. 1671 Additi onal
to abotﬂhlef},eir lgydagan et aa- abloetf@ # andwtlietqoaiioyhéﬁs el Wéwr@bw’@mnts the

200
pol}mﬁ,ig?ﬁuan%aié ﬂ; 0186610 élgi%l e%ﬂhau %ogt ér;g rargé p‘? L% a%'ou {)%f &{gﬁ?xl than
about 0.2Qhd 1 1S Mb@ 0 5] Brefiich tliaﬁ%bmﬁ@dS fsipgcioabbyt cf fF Mgﬁba&l tHizmn
100 g/ 10 minutes. In certain  enbodi nents,

about Qg apd Aba 815 dn ivRk ApgEmiheingetiades oyt f“f“ﬁ‘&% xas g block
index & %{egﬁ glgg l&?&ﬁ 0P Lilpot %ﬁlﬂ @%vreafté'r(fﬁﬁnoab@ul @3 %Qd 9{3 é@-@oout 0.8,

rom1l t03 10 minutes, from1l
greatembantesut 6rd arfdrgnm @b@xtt%‘i 10 gphted thenrabowd).5 amii t@;f&ii)t@ﬁ)nt 0.6.
enbodi ments, the melt index for the ethylenei'a-olefin
olymers is |1 1 S / r
(6 et doBg Moo R A8 8 o SRl p e Prsferavty
possesVV ) £ PO 1lat GGt DA) Wﬁbx@ pr€ferablyQi 00005 git nakiel . 7 pred &aaa:lﬁ §, and

from 1000 g/mole to 1,000, 00Q, re referabg from
most prefegioly atds%%?é @R)tes?oe&‘s@@ﬁgngfp > GAROE PFER %I‘V’ tpAgRFximum
of 3.5 lagl’dQ? Q - GHi1 Wgetota%agg)lguglqg 2977 aeheaimﬁfusi@ﬁ r(‘)? Bé Y/ /ngr Eés@e(B) an
ive polyners can be fromO0.80 to O.

ethyl em eesrewrablfyt leant 5@ tiwysthé perceort aigtvise gamﬂlmmcmwmh 8151688
errbodl nent s he
than ‘%%e?rsmf’? Qf?fer‘%)r%!eé% hap é@e¢a- %R? ROy n@r“’s()ﬁr“afi’ges from
0.860 to 0.925 g cnB or 0.867 to 0.910 g/cnB. [691 The

33 OCeSBu}@fermikim@nﬁ%mhmﬁrshhasﬁbﬁ@m idicombameidn Mmth any
the foll owi ng patent appl |§ait| ans: }LjJ rov%s ona
other prapyriignd Fdpsendieram AsiragoBCdylps &y - Meh dit 1ogAU @cﬁiﬁfﬁef than or

| )
R

Mored®0f, 6162988 ve friolyeukrivbesstss b elaf 8Os flalstSagPmodidsh @héfunctlon of

B L I Y R

block 39&5\; mgigrand%%td)i@ﬂi kAo N forRTdIMB200l 08 Okpeciklty @dopol} mer
7, 2005; and PCT Application No.

of eth\,lene and one or more Cig aliphatic u-olefins, (By the term “relatively flat” in this

context is meant that log G’ (in Pascals) decreases by less than one order of magnitude

between 50 and 100°C, preferably between 0 and 100°C).
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PCT/ US2005/ 008917, filed March 17, 2005, all of which
are incorporated by reference herein in their
we@eiosnetsys For exanpl e, one such net hod conpriBEBUS2007/086097
contacting ethylene and -21 WO 2008/ 067538
PCT/ US2007/ 086097 optionally one or nore addition

I
(680 dy”eﬁ‘h@ﬁmﬁm@ﬂ& BRIl fnd ?%ﬁ Aﬁef}ﬁﬁh&tchwaaeszémeg

ition YIer | tions wth a catal yst
themommp;tmmcai ml*»smrmnetmtmg depthevfd drinyet atemparatnesadta bast 90°C as

e EL) ESSLLLPG, LrOMEOTRBLIG S (A @ ARt LSy e

inventi NCRABM ALEQRan hdaXthe®m& he@6H @ﬁai@h@ﬁéﬁktranm depth of I mm at
pol ymeri zation catalyst havi ng a cononone

a tempayetorepd rataesn 04 Gaeyell ess lexap @@d%’éﬁr @@ﬁieaﬁp}r st 28oyiya).
They hl%’? %e tc{ﬂﬁg?térg?e% ’ %S{‘i'he aHBEJaS;BB ?gs%rtﬁi : gn Vi%ﬁgl’é%( H%? ?1688 than 90

NoONBMer i ncor por a
mm’. c&ag@& YshotAhe Hﬂ@t (@mavekal fexshoddlbs fog tiegentntivg olymers, as
cemp%rg Eq?q?tﬁ%f,éqto[w}{f ;‘r}l‘%lé¥ ifng’, gy Q%N%I;pecl}llygngrg Ha‘} e:l slzi?rgﬁ zgl%?tbet%ére

f!exzbhh‘i-@@a&es‘ﬂé&e'ﬁ%ﬁ%@ ghhvle RReMl ) do) ( 2-
I sopropyl phenyl) (( x- napht hal en-"2-di yl (6- pyri di n-2-di yl

) met hane ]hafnlun1d|neth I repared according to the
[6Fkachi éﬁmamﬂ@mthﬂmﬁsa- E@p USoROMOary cangg a melt index, I,

o 2 EEB0 s M R 3900 T3, s

from Q.Dl 60?5(3} Qﬂ() trinmed yhebdpebinh éoyd .ar ri o) (/20 minutes In certain

emboiriri%tgzpl eeg%:%%;fe%ypiegg ?Ig%lgg gae(rfglaagé :aldgflﬂgmégx tihé om &B? to ]O g/10

minutt§ Qﬁ;ﬂ& H9S08h fgvi@ YQ§1/uﬂ‘:Q 1§§m 120935280 %E, rMRSNo 6 /10 minutes or
10/ 429, 024, 2, 2003,” and WD 04/24740.” - 22

from a}x@ta@@gjl@eﬁm@s P@Tgtewszomfpc@@@@m thomalt (nBE)farihe e@pene/jp-olefin
poiynbelr%lfa gﬁ)() ml(nﬁte& }_%gf%'smi%gtg% orc?mfﬁb% %ut(ep.‘s) s

tri (nmethyl phenyrl)ani do) et hyl enedi am nehl haf ni um
[68] benz e polyvmers 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 .99 g/em’ and preferably for ethylene
containing polymers from 0.85 g/em’ 10 0.97 ¢ gfem”. In certain embodiments, the density of

the ethylene/u-oletin polymers ranges from 0.860 to 0.925 giem’ or 0.867 to 0.910 gleny’,

[69] 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, 2003, all of which are incorporated by reference

herein in their entirety. For example, one such method comprises contacting ethylene and
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13CCH3 N:: CH3 HN-~-- - HIX2 X<t CH C6H, (,-)N
C3 H3Q\ t CH3 1741 Catalyst (A4) is

whe@gparsexoyl - 3- (di benzo-1 H pyrrol e-1-yl)-5-( rpet/ogioppbseo7
enyl ) - 2-phenoxynet hyl)cycl ohexane-1, 2-diyl zirconium
(1'V) di benzyl, prepared substantially according to

op‘uonﬂg €o xiee?'ctﬁér@ giﬁdi@i(m ;ﬁﬁﬁ%@%&é %}g)%gﬁéglt% ﬁt%{t@n%%ig@}nd%&ditien

polvm&mﬂ}tlbnse(«ﬁﬁ@mdm ith a battlybiploepkigine FohpiNag:1 -
met hyl et hyl )i nmi no) et hyl ) (2- oxoyl ) zirconi um di benzyl
o e dr P progyhy SR PSR o ere
CH(CHB)n (CH3)3 1761 Catalyst (B2) is

i (2 bi 8fi{s3pkiidipotynhuizyli@hamll e heyiad o« G Dmrebhyl eyetpolmtion
exyl)- i mm no)nethyl)(2-oxoyl) zirconium di benzyl
index.q(CH3)3 ---P H3C - (c) C(CH3)3

(B}  asecond olefin polvmerization catalyst having a comonomer incorporation
index less than 90 percent, preferably less than 50 percent, most preferably less than 5

percent of the comonomer incorporation index of catalyst (A), and
(C)  achain shuttling agent.
[70] Representative catalysts and chain shuttling agent are as follows.

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

QCH(C Hs):

HCRHG  /

H{'

\
(H;C);HC C{fs CH;

[72] Catalyst (A2) is [N-(2,6-di(1-methylethyl)phenylamido)(2-
methylphenyi){ 1.2-phenylene-(6-pyridin-2-diyl)methane)jhatnium dimethyl, prepared
according to the teachings of WO 03/40195, 2003US0204017, USSN 10/429,024, filed May
2, 2003, and WO 04/24740.
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ZE - (H3Q3c ~~o0l R~ -. C X=CH3C5H, (CH3)3 1771
Catal yst (Cl) is

w@ tooBo63B8 am do) di net hyl (3-N-pyrrolyl -1, 2, 3, 3aPTRUS1007/086097
den-1- yl)silanetitani umdi nethyl prepared
substantially according to the techniques of USP

6, 444: N (H3C) 251\ Ti(CH3)2 N [781 Catalyst (C2)
i CH;
(t- yl am di (4- et hyl phenyl ) (2- et hyl -1, 2, 3, 3a, 7a-
_ [ )sil anetitani um di met hyl prepared
H;ChEybst aht i aly /according to the teachings of US-

» N
34004286 WD 2008/ 067538 PCT/ US2007/ 086097
' 2 -~ C'(CH3)3 H<C 1791 Catal yst

INEW
tCH it yeiantHo) di (4- met hyl pbeny1) {2- net hyl - 1, 2, 3, 3a, 8a-
rji-s- indaceu |-yl)ssilanetitani umdi nethyl prepared
substantial ly accarding,to the teachings of US-
73, 200393 bB4 T 6 b ’\CHSQOJ‘ i\ Ti(CH3)2 H3C C(CH3)3
tri(me@%%%e@SﬁiX@fe_Y&Rnb%iaﬁﬁz&?h&fhium dibenzyl. _
irs(di'nmet hyl'di il oxane) (1 ndene-1-yl)zirconi um
di chl oride available from Sigma-Aldrich: (H C3si~ OR

Z1Ch 8H; Shuttling Agents The shuttling agents
enpl ¢ i ncl ude di et hyl zi nc, di (i
N
[ Cny ,
HN —» HiX; X= CHyCeHs
CHj
HiC
CHs
[74] Catalyst {(A4) is bis((2-oxoyl-3-(dibenzo-1H-pyrrole-1-y1}-5-(methyl)phenyl)-

2-phenoxymethylcyclohexane-1,2-diyl zirconium (IV) dibenzyl, prepared substantially
according to the teachings of US-A-2004/0010103.

CHyCeHs

O——1yp—=-0

O/ ‘T\O

[75] Catalyst (B1) is 1,2-bis-(3.5-di-t-butylphenylene)(1-(N-(1-

methylethyliimmino)methy1)(2-oxoyl) zirconium dibenzyl
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butyl)zinc, di(n-hexyl)zinc, triethylal um num

trioctylalum num triethylgallium i- butylal um nuzn
whe®gderset hyl (t-buty-1)siloxane), i-butylal um prmUs2007/086097

bi s(di (trinmethylsilyl)amde), n-octylal um num

di (pyri di ne-2- et hoxi de).

bi s(n-octadecyl)i - bdth,al um num i- butylal uminum

bi s(di (n-penty (%€n1oe, n-octyl al um num

bis(2,6-di-t-pu , n -25 WD 2008/ 067538

PCT/ US2004-8 )

dl(ethyl 1-nah§}ﬁyl i ge), ethylal um num

3 i e I 1 oxide), ethylal um num

rebhy syl ) ami de), ethy=lal um nu
bi s(% B, 7- dlbénzo | - azgemglohept aneani de),
n- octyT &k uni nurHCHs)
bi s(2, 3. 62(THg: benzo- 1 - azacycl ohept aneam de), n-
octyl al um num bi s(di met hy-1(t-butyl)sil oxide,
et hyl zi nc (2, 6-di phenyl phenoxi de), and ethyl zinc
[7€]t - but Oxtalged) (321 82112 Bisef3er- ézbilulwtvfph@&ﬁmﬁgd\ﬁ@ peibplesgohexyl)-
ke e fo m. of tlnyous solution process for
Iﬂnﬁﬂpgpﬁgﬂé “BIGE 3%%B%P§Hﬁ $%¥especial Iy mul ti-bl ock
copol ymers, preferably linear multi-block copolyners
of two or e..mononers, nore especially ethylene and
a Cll1 20 a4 n oriég%ﬁwolefln and nost especially
ethyleq@C. S a C4- 20}u-ql efin, using nmultiple
catalysts that are j abl e of interconversion. That
5 : %PV di stinct. Under
contiuofs sol4iki on pol-ynerization conditions. the
gui ted for polynerization of
at hi gh nononer conversi ons.
ey zat i SnClésAdi tions, shuttling from
[ %é agent to the catalyst becones
advantageo( Aps to chain growth, and mnulti-bl ock
copol yners, especially linear mul'ti- block copolymners
are fornmed in high efficiency. 1831 The inventive
{77t er pGhwlyar & Iniy(tibetydirhikle jdemethak( 2N-pyrovly & bavieiat Taeomalden- 1 -

silp o R Per e S Tartot: fugine & aP ey b

6,268adgi tion, fluxional catalysts, anionic or cationic
1iving polynerlzatlon techniques. In particular,
conpare o a random copol yner of the sanme nononers
[l nonpnex, content at equivalent crystallinity or
| UsSN e inventive interpolynmers have better
’*r) heat resistance as neasured by nelting
ﬂ , higher TMA penetration tenperature, hi gher
(H:O8i7gh- erature tensile strength, and:-"or higher
hfb Ztenperature torsion storage nodul us as
detﬁrn1ned by dynam c¢ nechani cal anal ysis. Conpared to
a raadem copol ynmer containing the sanme nononers and
nmononer content, the inventive interpolyners have
| ower conpression set, particularly at el evated
[78pnper %mrﬁsgcj)ammugﬂimﬁs)di@mm& iphmvihﬂg:kaeimdriéé Ba,7a-n-

resi stance, higher tear r bl ock
mdenrleil'psiiﬁ%fﬁe@wmégm@? B@?%g%ﬁ@ %Bﬂﬂlwg?f%mé o Biceihings of Us-
A-2000Msbasl 1 zation (solidification) tenperature, higher
recovery (particularly at el evated

g 7 v



tenperatures), better abrasion resistance, higher
retractive force, and better oil and filler

waeweptAse. [ 841 The inventive interpol ymers BEBUS2007/086097
exhi bit a unique crystallization and branching
distribution relationship. That is, the inventive

olynmers have a relatively -26 WO 2008/ 067538

PCT/ US 7/ 086097 |arge difference between the

§f peak tenperature nmeasured usi ng CRYSTAF and
% tin

ction of heat of fusion, especially as
SHdom copol yners contai ning the sane
mo &.and@Broner | evel or physical bl ends of
Sizﬁgw Nsuch as a blend of a high density pol yner
I m% en3|ty copol yner, at equival ent overal
H,density. T8 believed that this uni que feature of
the inventive interpolynmers is due to the unique
di stribution of the conononer in blocks within the
1790l ywecc?tbla@d«bjgme; (t-baty] mﬁiﬁd}ﬁqﬁaﬁezh‘tlbeedymgsmime1f2 3.3a,8a-1-5-
interpol yners nay conprise alternatin .0cks. 0
indaceg I+ by aﬁ‘@tﬁ%‘%ﬂ%‘r%%?h‘ teRpERt S‘(hsﬁé‘@gﬁ Hgordi oS {FAghings of US-
3&2096@3 . The inventive interpolymers may also conprise
iStribution in number and/or block size of pol ymer
bl ocks of differing density or conobnoner content,
th \s a Schultz-Flory type of distribution. In
the inventive interpolynmers also have a
(_Mmelting point and crystallization
eyprofile that is substantially independent
fewmsi;t y, nodul us, and norphol ogy. In. a
%Eemﬂcaggent t he n1crocrysta||ine order of
§l ymer's denonstrates characteristic spherulites
\neIHae that are distinguishable fromrandom or
K' cop6lGHwers, even at PDI val ues that are | ess
‘than 1.7, or even.less than 1.5, down to |ess than
1.3. [851 Nbreover t he inventive i nterpol yners may be
epar te : _
PLver Sl SR ROl B AHERET | PR B SR Rbriac
m@ﬂaamdmhesg@ham&kmaach pol ymer bl ock or segnent can be
altered by controlling the ratio and type of catalysts
and_shuttling agent as well as the tenperature of the
erization, and other polynerization variables. A
ng benefit of this phenonenon is the discovery
t ha t he degree of blockiness is increased, the
[ properties, tear strength, and high
re recovery properties of the resulting

H,C

te

(H:O5Q1 yner &f%@ i nproved. In particular, haze decreases
whNe clarity, tear strength, and high tenperature
reco properties increase as the average nunber of
bl ock t he pol yner increases. By selecting
shut agents and catal yst conbinati ons having the
desi chain transferring ability (high rates of
shutt g with lowlevels of chain ternination) ot her
fornms Q yper t m nation are effec

183 Copr e Seul e g AG P RS FrPlaRGH W pg ey zine. dic-

buty Bl T4iNRRGNZine, GRESTYGHinkif, HRRHIALNIRM, 28¢thPBallium, i-
butylaluminum bis(dimethyl(t-butyl)siloxane), i-butylaluminum bis(di(trimethylsilyljamide),
n-octylaluminum di(pyridine-2-methoxide). bis(n-octadecybi-butylaluminum, i-
butylaluminum bis(di{n-pentyl)amide), n-octylaluminum bis(2.6-di-t-butylphenoxide, n-
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of ethylene/ a-olefin comonomer m xtures according to
enbodi nents of the invention, and the resulting
wa@eyshedsBs ne bl ocks are highly, or substanti al Pgr/US2007/086097
conpletely, linear possessing little or no long chain
branching. f861 Polynmers with highly crystalline chain
octy Eal%rrmu ng%t?gl( gﬁgﬁ@r&ﬁy EP/a%%/iée ?Iétgx l%ﬂﬁlqnhzﬁabg\‘g Err‘gé gancsy it hde).
ethylalapphine di(bisagmethgthilsl agidehethyl 27ZmiNOnPHISR/ 3)675@&1120 1-

/ US200,7/ 08609 rel at Jo it f r t hat
ey QAR WO ST RS B SR e e Sepiehdfide). n-
octy Ial'uﬁﬁﬁffﬂ%ie@ﬁﬁﬂeﬁﬁ 1(%{1{141)@%&;@5 testzanw- &’i@h@h’h;ﬁ"@ﬁo{;&@ﬁ oms.
This result can be obtained by choosing "chain
ethylzigh@t-butdrigelagent s and cat al ysts having an appropri ate
response to hydrogen or other chain termnating
[8ﬁgem Spre RS ft11<§ ﬁ)z‘é@(ﬂ g_’l %/rot:&? &3 fle¥Sim Bk gcghtﬁﬁglgsl%%ﬁﬁmn
crystal I'S nore susceptible
procese Iﬁ@u fﬁmﬁa@g rhﬁi(matcbpdﬂ} (nsu;c; bspasiaby muste botk hwiﬁ}’.zgam) prt:ﬁ:mbh linear
t he ca responsi bl e for produ0|n%
enult- B0l FHONTHES BE1 B GRIIRES RS St RS mﬁﬁ@%? 2
olefin %Pmﬁfn 2AE RIoROYsBEdi AN eth B8ORS Of 2 «Ofle@, A6 ink Gnultiple
ol ‘ymer fornatlon) thén the highly crystalline
cataly mtkym@ne wexgﬂénpémmrmm prsicerldnt 1Saqhwat|9b|§t§|aa€t gheppeally distinct.
Lnder 08%‘?‘%"“% S&Péﬁﬁ WP é}nexfa?zgtxlﬁg lj:oé’(ﬁ clér{]lzgg he ;{}9&39 ﬁgge%a"ﬁg %uittafator
polymbefionat krﬁﬁturdslbé mdﬂbglbfsyat hrghshaidmem eopairyiomy Eﬁr(ﬁemh&ge
catal yst site is ?nce agal n avak qble for rglnltla&
poiymsaqzatwawyﬁ%mrs@ Sl g AToTYHRE ChAePUIRE Je8RtHRATG G F Pesdnes
adv an{ag&! & @é&%@&rgrmgh hyd muMsbRLE bcﬂ%ivrﬁ&ls azFécugggmai multi-
cor ends of the resulting m
block cmmbjrymarmﬁoeneqaméﬁgh efficicaty.y highly cr ystal line. [871
The et hyl ene a- olefln i nterpol yners used in the
nbodi I .
[8?] Pht er pb e§/ trirléz?l%n«e int W'f%"?é}ts knwgltbﬁ%ﬁf?er%g{gagi&{ %%é%gﬁw_e&gégna}, random
copolyn@b gfhiyBicalGagak )bﬂpdslgnﬁf's at biptleagpohymiera pEar€¥ia sequential
a-olefin are especiall greferred The | terp Iyner% .
mono Ry SISO R ot JHOEE 8 G i, el Bl o Techmiques.
In ar?&h%n ¥$rpﬁcgé@ﬂ)ea randbrh %Qﬂ)cﬁﬁi‘ﬂ@ﬁ@fttﬁé MredmeRFRAQARE SousMbrdontent
or polyherizing with yl ene include, for exanple
at equetalr.ynlt erryst@ainl:ty ounwdtls ahe fivapioriaiemolynenhayabagr Gﬁgher} heat

oS ISSTLINEL A, SLERER R IARR 1 PSSR PROGERSRS B on

tempeBAGR tasilp E@@ig'ﬂﬁ l&ﬁd, ot Bightit hifleRenpetatudeuseiva, stol‘agtenedléus as
1- pentene, 4-nethyl- |-pentene, 1-hepten.e, |-octe
determingid R AEIAmic Mggbanal 2Bl HooMPAEd 10 4 ropgli ePoliRIer containing

the saﬁxe%&r%ﬂf‘ersaﬁrﬁﬁ Ll h¥nP H%ﬁﬁ\%’i%% 11'@:?@1?&%9 tRBh&ver

nmononmers 1 nc e styrene, halo- or al substi t ut ed
compﬁ:tsmzeseeaqanwuﬂwhmﬂm@wé keoimetrames, 1dwde Sﬁ@xsa@iaeiﬁ@on higher creep

oGt a n hthen cSs C ent ene,
resisl TSR G BrRl By CBCTuRR g Tty R o Flfer
cryst@@lisn @bﬁﬁi‘ii@aﬁ(ﬁi} PRI MRS §1gﬁér&e&fv@fﬁ{p&ﬂﬁuﬂﬂb)&ﬂéﬁéﬁa&d
other ethylene; olefin polyners may al so be used.
tempegiterel nbetées abegign ﬁ%sﬁsé@n@eﬂeaﬁﬁr TEURCHVE Fripy, pudpetter oil and filler

acceptance.

[84] The inventive interpolymers also exhibit a unique crystallization and

branching distribution relationship. That is, the inventive interpolymers have a relatively
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unsat ur at ed hydrocarbon-based conpounds with at | east
one carbon-carbon doubl e bond. Depending on. the
waedensises of catal ysts, any ol efin my be useBCT/IS2007/086097
enbodi nents of the invention. Preferably, suitable
olefins are C3-C20 aliphatic and aromati c conmpounds
l l / &
large cﬁﬂ&regéljan (;:'&,gee\sﬁ utg% la&ést?&%?%g{ﬁgﬁ%@ me%éucr ogiel%‘f g#gf%e[}Afﬁand DSC as
a funcdenn:gidieapeirﬂhadh,easmcizdhdasmnMredem @,ndmmodepd]ﬁ ngrotntanong the
limted to, norb ne -28

2 0
same RROIIED AT NGBRDE At SBB‘EW“&Y@& ﬁ%qo Hﬁ’g f%ef&ﬁacfeasp%%’]@?ﬁi gfya high

der}sn%)&lk}m@} af201NeH HAGRE RYbol Bfe £ MEEQMYHILR 6 AEBY ek UPSs believed
sO included are m xtures of such olefins as well as

that thig yaiquedeatofe of tleehingtrefvie ptergovinayis@ap to Hicginigpie §istribution of the
cem{)r%m}nérrg QRS »il%?& s@e;g{ffﬁl&%a%f(bq et} Barﬂ?&gﬁ% mté}ﬁﬂxgde

ar e not ene,
interpdlviduisene; co]n;ﬁ&ﬂ tRa®atide Hﬂea@anﬁ dzfierhﬁp:t)em;}m&f cﬁmtfem €ncluding
1- nonene, ecene and | - dodeceng, 1-tetradecene.

hmw@ﬁ@%&&%fé@he hq inyeitiya dugwelynereEh SR 6omatisfet Hiribution in
numbcr ami'ftoﬁ Qﬁack §lZ€ g?fs(gly}neg-ﬁle%t& rﬂi@fterﬁg@EQW orl conRBBER & ntent,
hept ene, 4-v 1 nylcycl chexene,
vvhich\m mwmymfdhrexami ﬁaribmrmadn@ﬁ@noe,tthy lrivdesins interpolymers also
nor. bor nene, cl opent.ene

rave iR BRE RGO 0y S PR e e araig o s substandaly

mdepénﬂ@ﬂ:tuﬂlpﬂgniwﬁemty hbdkih€And eolptifut dbia@n&erred embodiment, the
| 3- pent adi ene, - hexadi ene, 1, 5-hexadi ene,

microqry yalhae aeieeptthe Pobﬁtfé%%edﬁl@ﬁgat%ﬂ?éwwﬁeﬂbh%ﬁ11‘61 Y lpgellae
that ar@rc]ifjstﬁgﬁs}l}ébh(eeﬁoﬂgrﬂa&ﬁ% & tﬁo ?,gk%% %v 4 hera-alek| 't}f%it h less
propyfene, 1 -butene, |

: exene 1-octene
&mnIdmoaa&mdhkmhﬁﬂbhcmhmne&%sﬁAMthugh any hydrocar bon
containing a vinyl group potentially nay be used in
38 ron S50 4rd BEr Y BB AR bR Breab R e iaues o
influeERNUENE LR brleV@ BOYR cKiftRAThEad s B in@Int of écﬁmﬁoh&,r and iength of

resultkg% pol ynmer nag becone nore problematic¢ as
cach peby %?&jﬁ?m 61 bndtergrbhiorrsrofaedhestivgsd Fﬁp@wf CRalysts

and s}{u%ﬁfxg a-%é‘f'xtt Qsow Ny ﬂ%%&&?&tﬁf&ﬁ@ﬁ@ﬁﬁ Aeg SR %dhﬁﬁé?' nare

or t uction o ol efin polyners
poly mnmjmmmangbimj m@vuwbmgéamefaloé thag phﬁnmmﬁsha distayeivrihat as

styr 0- met n rene
e degteh o Bk e e Pz G el PP B and bigh
tempetddu@ T RQK YR Sp G QENITitisd ﬁ%iﬁh@ydﬂﬁﬂl@r aedmgmwnm Saticld@, haze
prepared by follow ng the teachings herein.

decreasgpt Whinat gty @@pﬁr%’é@v gnct*@ﬁbqu@eﬁ@ur@trﬁwéﬁepwgqrweiﬁ@ea% as
the av %%g%rﬁa%rﬁgf&%g \t}?trt]xg k}SchHr’&g {/nétp%aso rlglr th,}’eé;gf?%m&tﬁzhg Qg&ts and
cataly preepaietiond BbindShe tiasbteé chain-too sfjeug@tsédltﬁ (le ple rnendivbutgling

i 5 O B Sy DS et

supprémﬁk&%r&ﬁgkf Ul'i&fé“ﬁi a%ty ﬁ%’@iﬁ‘;@@ @1;1‘3‘1%&@51 idiRBesd ek Y88 merization
but are not imted st raig ht chain acyC||C dlenes

of ethgland cagetin camprexatinginBiresiaceardpead phedimenis-of ghesigh enien. and
the resu}t?ng crvs%gl hifid g?ocf?sr%g %pg%gy %p g&b@tang Xi?yl (I:()(%np etelrx] Brear, possessing little

or no long chain branching.

[86] Polymers with highly crystalline chain ends can be selectively prepared in

accordance with embodiments of the invention. In elastomer applications, reducing the
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such as 5-nethyl -1, 4- hexadi ene;
3,7-dinethyl -1, 6-octadi ene; 3,7-dinethyl-1,7-octadi ene
w@eas/oeiszed i sonmers of di hydronyricene and PCT/US2007/086097
di hydr ooci nene, single ring alicyclic dienes, such as
1, 3-cycl opent adi ene; 1|, 4-cycl ohexadi ene;
. | i
f@*ﬂm%ﬁ?%ﬂ‘%%‘f%ﬁ%‘*%'??ﬂc@%ﬁf%“ﬁﬁé%ﬁﬂ% AR S
;n&nnsECMmaghteﬁEahydmarpM@hm:mgﬁmbyﬁhmmemhahyéeob%ded@vcheoﬁng

cvin oty SRS RSB T 4S b bl & a8
chain @@{nm&%ﬁ% @Q%fzceﬁw lrapd &e&lyét vafieh sveh@ahiony denaliine

nor bor nenes, such as 5-net hyl ene-2-nor bor nene '( M\B) ;
polymée is progp exwytpt@lm@rcﬁy@mﬁgmgnaﬂon {such as by use of hydrogen) than 'the
cataly % rezs&exgsy‘fgg )g%r ‘%'feé‘&ufa) tﬂg Ee%g {%@ﬁﬁme é){}h mer segment (such as through
higherTogab@bexybipderion de fordor Nenectid pidih; ik %cﬁ‘mtaﬁmb}oﬂﬁﬂ mie highly
and nor bor nadi ene.,, O the ?lene ypi cal l.y used %§
crystalhipe paEreEpgvRenis Wil RafersnaallpeRH %? é}fé?waafdiiogﬁg@ o4
poly m%r A hexadiene iing ernblaylde \%\I&{fﬁg%rx%té‘%eb Bﬁﬁ%n(tgggﬂatzon the
vi nyl i"dene- 2- nor bor nene S5-met hyl ene- 2-
highly mnyiuﬁh mepdy @Mﬁnmmﬁa@fsc ytcd io pem zirepailgidcEm)reinftigion of

ci all refe l,enes_ar.
polymh R Gt B BP0 S PERE A BT fope Aasi sty prygtine
polymkOdknione &éc@&ﬁngqg el biablfehapekytiieg ulthalock aspdiemermde
in accordance wth enbodinents of the invention are
prefergsitiadly braddy evpatlidepol yners of ethylene, a C3-C 0
a-olefin, especially propylene, and optionally one or
[$¥pre dzﬁ@ﬁh{)j@ﬁ‘@&%ieﬁ}n iRleRi ¥ h &9 usedahefid abdPhentd®HeMnvention
thls e I ment of the present invention are
are prefesbynategs! fyers bécthpiene Wath@t E2stOnkiRs C2 et inR}Cdpslyaners of
| i near or branc?ed al kyl, oml| to 12 car
1

ethylegg Bhibr GRS BETBAT Saraidh e e PAg A Ve, MRy frher
ccmprise%tﬂgi‘%e o@f&]e%dgoq allfth olggxllzt%ﬁg S 1?8%%%%1’%5{%&%861 %}rxpdﬁtoﬁ{%?s useful

exene, ene

for poﬂyn%fzﬁfgewﬁlfelﬁ l%ﬁé Gl e for @ieﬁxﬁ;ﬂé r&@/l@n@ﬁl@fdnéhtmﬁted MOoNomers,
pr opyl €ne. £ropylene based pol yners are general

conjug rr@dcqmugarﬁﬁdt @eafnoiwespaiwylém%Wrr@r@mpies of suc

como LSRRy LoD By AR S SO YIRS 1-hsene
»pen&ﬁ@lé@%@&ggl %E:nt@ﬁ’@'l%te%g af-§lensSt LRMGRL 1 AecdHaReh@d like. 1-
ai n- yclic- or polycyclic- dienes conpr|3|ng from

Butend and | 20tepanisonpeciayafreiered Qthenegtablsonumeners include styrene, halo-

or aik%la%ﬁkfgtguga g?‘%lgﬁ Véwééen%g@gqbggaéﬁt Tgéé%ége}e@lene 1.7-octadiene, and

napht§dneds@hex agiienaicrand chelitle\ihil dgtigoere@r bor nene. A
part|cularly preferred diene is

et hyl i dene nor bor.nene. [ 931 Because fhe diene
88bnt o Nl e&aﬁwg (CEB RiSFIPOl M aF MER P! R ANy

ethykgé RS p%ﬁ%é}k RiaDQIs8e &L @%ﬁh@%&%&d quan r'e?e‘r%@a Rimityher

I ene (including none) and a-olefin (including none),
unsatirhted hpdratarborahaset yombowzhde vatha deaat @e@ﬁrh@nrﬁag}oméioubie bond.

uent
DepetdFisheF e Se b R @D B RAFTH uRQ A Riogaigpegysof e
invenfi® PREESLIR! Qitapleafi@mentd @blopplaigpitRamndtasnatRiongoands
type of block of the polymer rather than uniformy or
containangdamlic unketoughous welles pptlynempouhdy sarharsmpelebutene,

Lyclopentelngl &Q&Jit}/pen%aldgelﬁé %%d Horf o%%le%% e&lgl ng)(m{ noec limited to, norbornene
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crosslink density of the polynmer can be better
controlled. Such crosslinkable elastonmers and the
waeoedesoduct s have advant aged properties, i netTUs1997/086097
hi gher tensile strength and better elastic recovery.
1941 In sonme enbodi nents, the inventive interpolyners
substifRAen Wel Naddv@p &t Wik 81-CROQIHRRaA B8cy i dHy8Fdchfbyl groups.
quantities of conpnoner have ‘a wei ght ratio of blocks
Also ihdudeelcird méxteley of s130 JDIR 0O 8/c067 38 8URETH UIS20OFH G367 4-C40
~ from95:5 to 5:95. The el astoneric polyners desirably
diolefingpmpanndst hyl ene content of from 20 to 90 percent, a
di ene content of fromO0.1 to 10 percent, and an
- ol ef : ,
8o tob ST Shief moRETL AR, BY A RER R I
isobutylege, ibutench ll gektenel lastxone l Heppok yivectsnddvenar, dtdeydrenand 1-

content of fr 60 to 90 percent, a diene content of
dodecfig agepen FRSBRERE. AR e o - GOt BHE | Brone:
methyl-1 Q¥hitQe LOndQvReLeeRhe, drASREION- ILRGdR! Aliny Bt BRExDE,
the polyner. Pre erred_Ponners are hi gh nol ecul ar

p .
vinvlewelphnenpaloyhasnasiensasthriideae nopbogiene gyeloagEcip FEdoffexene.

. weight fr : i Q..000;; r ,
e M L0 D08l PR B G OB gfltn.
1.3-pch@d30, 0PBexAMcheal PRy &RET Fidoyadi@s st b iRtudidhe DothBOT£C40 a-

preferably | ess than 3.0, and a Mdoney viscosity (M
olefing, hnd Jhel R CI) céraamehbodm2s0, the Morefipisghamyddieyi-beemh 1-

ol yners have an ethylene content from65 to 75 .
penterel-HeipS. 120 srhS = CoptvaEn PGl o\ BoBEhER oty cgpeining
a viny@%{é)'uﬁﬁjbfénﬁ&lm 88¥ bé (Min 2RbbAmEnk PeRCRNENtioh I hctddaBissues such

et hyl enel a-ol efin interpolymers can be functionalized
as mopyméryal okt ¢y aad the WYY WwrRIVEURELY AMIVe gREapied monpmer
tom bk Rhe P BRI R pobleBikic A5 e IR il of e
mono@Bthbadbmbunetiignal carboxylic acids, ethylenically
unsat urated nono- and di-functional carboxylic acid
hydrides,, sal.ts. thereof .and esters thereof. cl
9F(inet 1 SREPITBL ALy Beeg A RRTEE PECd o R Rl oR e
productfr@ffiolefin fSHBQIcYABFisin® MonbviRNdde QR HiBidZedinsluding
et hyl ene and an optional additional conononer to form

styrengrp-Pysthet plaTepsen-msthyvé sigane ebuty Ipgrangrnd th Bke- do RyHE Wt

; P Yoo _ o1 ¢
s PR AFRL U ASh SOTRAOTRA Dl BR300 ] ke
hereine Katiphadlvi cogdlSnerPabraptisndNetbylede, 362¢:890id o4, P27 8BBa okriigh,
- 4,950,541, the disclosures of these patents are
optiorjaHg epprisiigd (e 20 tichy hpeins prapioacd proppiics cantq prepajed.
One particularly useful functional group is malic

hydri.de.. ,1961 The anount of the functi

198 o2 enb U s UG RS Rontity SRR 4 Sy Shhpmphed

chain bufelit GRadocgbon Pica@Radiypiroaml d t ISecapsomseths. iBxamples of suitable
copol yner-type functionalized preferapbly at |east

non-cBgCdipRsapbfsy Rt are Ao biantiragght ghaip agudic giggt. such as
E,4-he§aﬁe¥@'l@5¢t&ﬁ@&? 'i],t’Jl-octadiene, 1,9-decadiene, branched chain acyclic dienes,

such as S-methyl-1.4-hexadiene; 3,7-dimethyl-1,6-octadiene; 3,7-dimethyl-1,7-octadiene and

mixed isomers of dihydromyricene and dihydroocinene, single ring alicyclic dienes, such as

1.3-cyclopentadiene; 1.4-cyclohexadiene; 1,5-cyclooctadiene and 1,5-cyclododecadiene, and

multi-ring alicyclic fused and bridged ring dienes, such as tetrahydroindene, methyl

tetrahydroindene, dicyclopentadiene, bicyclo-(2,2,1)-hepta-2.5-diene; alkenyl, alkylidene,
229



wei ght percent, and nore preferably at |east about 7
wei ght percent. The functional group wll typically
wheoopnersant in a copol yner-type functional i zedPCT/US2007/086097
interpolynmer in an anmount | ess than about 40 wei ght
percent, preferably less than about 30 weight percent,
cycloafk Ry MBSy e IBLRT BIRR ¥ rHoBRSed RAM ADOME SR Bl bornene &MNB); 5-
. percent. " -31 2008/ 067538 PCT/ US2007/ 086097 El astic
properFi-Berrf@idneThesopnpuiiternst2-sofhginene/Sadedyefdpantenyl)-2-norbornene,
Jinterpol yyrer . in a given fabric depends.upon. t N
s-oyelofiss O opar Pras Bl 7 B s Bae rorg P adifa ar i dienes
typicalbOBRANE PrepaRiFRINGs fiBOparticul hily pRErrednhads RN 4-htReliene (HD),
et hyl ene/ a-ol efin interpol ymer conprises at | east
5-ethylghngt2-porbgrnene (BB 3-vmylgleng 2-nogipmepg (VIB). Jenctingencoy
y — 4 . C . _
vt D B B R DA BN TR B PRGNS e 5
ethylideay-2eanfurhae (F2dh ahbap-abadken8HDR8, 26, 24, 22, 20..
18, 16, 14, 12,. 10, 9. 8, 7, 6, 5. 4. or 3 weight
ercent. _of the fabric. Typicall the, . -
198 hy 1 e SassgiT RIS B eP B S bemid brisegpisesyity
embodimPE oNAViiRAEREbAG FasRInQPRthiefR1 AR of LNlcA@Y CRUBL S fin,
from about 1 to about 30, preferably fromabout 2 to
especigbopbopdiOne. wed ghtionadly cenbr wbret dienef rabmangers. | B@feriyd a-olefins for

. terjal. is typically.characterized as elastic oy «
use in PGSR A PR A A e S By £l e,
where RECIO Y @in¥ar(dr hednch&d alRyll @WPETEREAT (HED BRBEA koSBT JExafpess of

application of a biasing force. In certain

suitablervoldiineinelide. dupareinet aited fapropyicac dpeirvadens: i| Lugpngy! -gentene,
' j t.hr,ee_i.opor : NW-1ST oy :

e LRt SELIRET O BLAPREIL R LA f fopytne.

The piebylessbased pbloadry et axatilonefcard 1 in th as ab W qpéiPERipolymers.

._.per.manent set. In.othe rds, there shoul a
SuiatfRolira L ah PICBING W0 PF AR <t Gly 0gH o056 EPDM e
polymPRURALA confildaledZRhBn-RbnjudMed, 8lr@khG WinchB@cishif-escle! or

unl oading once the materral is stretched, and (iii) )
polycystiapdienas comphisigh froard e carbongy iPgifamed dignereng ek 4-pentadiene,

ft.er. the. stretghi i.agj i ni IS <
LT, SR PO HESBLO, 8 A8 AL S o
butyliguneVi-gletotenei A phyipuiadl pyefereabyietesis tethyaishe-abouttomeHa.
percent, at |east about 50 percent, at |east about 60
ercent, about 70 percent or nore of .
198Engt nCiseiar e Hiene

it st.ret ched
engt hPafaETt CPUPIEE ROLAAYS SPPBYSG f’ﬁ‘é"@&‘ﬂ% PHERES or

biocks]&%f{?ﬁﬁ% eRbitcP bF RuQr (EQMAL ot hE diche (‘iﬁ&lﬂaii-ng @0fe St lallb 8n
way

0 do this test is based on the one found in the

(inclugling epwait the teth! anew! dfcoe asi anvdRiinangeabs sAueH Winvalss of
Fi b . F 98; a 7 roigl \,

LRy AP SR T BN A R HED

prefer@piilly indohgorged pso anetypbenblpult bedie pphnter adtha that wnifkmly or
about 20 inches per mnute to a distance of eight

randomycHEEBaR RhRYEFT St dre goreiagrFabony e é%%‘éﬂ%?q‘fﬁﬁgy the

crossI PR AN Jf?ﬁ@ﬁ/(ﬁ%%@ﬂ SintR R bRASHERD iR MKeBk teBlsbmers and
enbodlﬁénts, the fiber provided herein further

the cusdnpedistshave pdestagnk pphorsgedading highbr anslketcegthyhé hetter

kpokyners, such as those described in US
elastic recovery.

[94] In some embodiments, the inventive interpolymers made with two catalysts

incorporating differing quantities of comonomer have a weight ratio of blocks formed thereby
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6,437,014, and is generically known as |astol. The
anount of such honobgeneously branched ethyl ene
w@edognersss di f f ers dependi ng upon the el asti ci t pCTHES1I00B086097
and conpatibility with the specific ethylene/a-olefin
i nterpol yner enpl oyed. -32 WO 2008/ 067538
from @gqulo@ﬁ 0708808 erid pdilherk Resifiblyahdy c @RI dRR Rb tent dTerom 20
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1RO, and starts to rotate to industrial speeds, i.e. 100 to 300 rotations/minute, the loose fibers
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growthyjoj siiRick ratj %feles'rsabm @S aprefgEbheleps thpn 9dq profaalikilgsp gm0 s,
% I t
prefe-r%)lr}gleggs{émﬂgon aﬁig Gr’eisg ?%E‘r?ﬁfsq ];efé ?@lyﬁés@%@gleﬁ %g)\fﬁgltna;ogqess
than 0dAdprofeley I¢Sseﬁatah Otlepteidratdy ﬁﬁ&thaﬁ)(]’ﬂifbl Eord&m}pieda fabric which
erties 3% as wrinkl e- h%;é stance or c¢rease

stretchfe%tgg H?TF%TH an rfe%ﬁ\ﬁrsetﬁﬁio & egceng a;&zﬁter @é}gg@gdlmensmn

muxdlha% YOS 20, Of sHH&!@b@&ndeﬁ@onQhﬁtq}ﬁ\é ReoSit QP SiretYI2h recovery
orrratlon yarn elng@h abric rralng fabric
rﬁ:

will bef & ﬁansmfn@f thq‘: M@Ig@apﬂ@e Kthat fs¢ BghterreeighfefabricsTheh as voile will
generaZlg e strei}ig@ 1LY co\é ar‘)cﬂh% GFSD'H%' c%gl%n@h% BRr gf‘an!lﬁe

Prope

ROUtEe y arn
herrmgmmhrﬁ@ afeS@icRmi 1o gavesgream NG ich hﬂwﬁg:) inytatdes, tHy eitioly can be

MR ST WAL N R0

It is al%?&h‘ﬁé ate@ﬁ{a?ﬁfé&ﬂaﬁzgem?f&iﬁrﬂ&h? the 88 clet pANVRAherein will have
(1 ncluding curing), softening, sanforizing). 11211

stretcfﬂommcee Eaa(lpaine d@e@y@i ﬁgl)S novegeasshor thalttho artiClsp havi wigg(ch in more

than OW ﬂ]&ﬁfcﬁig? %{; %‘8? {ng %bckﬁfs rp%vc(* Fh%és%ﬁx? ﬁg%ug %d;%r{:tcg b agcli))dlrectwn to be
withinWB@ydopg bf faddihi-éntiohi ni shi ng (si ngei ng, scouri ng,
mercerizing, fabric dyeing, winkle free treatnent,

ft , f WD 2 7
[11?38;1-/ Eglz gga;}ycb%igggt%géozuls tha)t the tg’e textile acr)t?c ésop6ro? 1§igd herein can be

rendered wrinkle resistant. Typical wrinkle-free treatments (also sometimes referred to as a
durable press coating) include imparting hydrogen or covalent bonds that do not significantly
degrade when the fabric is cleaned in some fashion, typically by hand or machine washing.

In this sense the bonds are permanent and the fabric is relatively wrinkle-free during its
useful life. Typical durable press coatings often involve the application of a chemical coating
to the surface of the fabric, i.e., textile. These coatings usually include a cross-linking agent
and catalyst such that cross-links form between the agent and a material, e.g. cellulose, in the

fibers. The crosslinks not only provide wrinkle resistance but may also improve dimensional
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[1221 Route 3 (winkle free garnment) Yarn formation
(spi nning, steam ng, w nding) yarn dyeing (dyeing,
we@xaosactsssg, dryi ng)-fabric making (reconi ng, PCT/US2007/086097

condi ti oni ng, Nveaving)- fabric finishing (singeing,

scouring, nercerizing, softening, sanforizing)-
stabxhgya'irﬁ?ébke ki @Q}‘OO%@:MH il Q)‘% Rty &%%ﬁénf Phe Me'nﬁlfali%oatmas

free treatnent. 11231 Rou (winkle free garnent)

whichyiag aftdronmenilp ﬁSf(dstp impam g»?t&krre%tmm t0 oeNtidnate refagively harsh.

The m?‘ég?m al rebc%l Cgr%c' %{1{1 ggere)nt crfqgg%nefageb?éteg cag%ftﬂ? gmrﬁiarmg

commb8 ichgRichIQreat GO ok Agat (HRICE frbaigts ukabfok Svrihy R g stance.
softening, sanforizing)- garnment making-garnment

ppin ess for, winkle free treatnent 1241 An

L ﬂ%lt hod WeHtiTep gt m% W s e s Fee i s e

AATOW 4134 5gs {t‘@%@rﬂn@ms Pt A &lres - proYdcdqehr TRE Sk ratMR$ br Marks and
conmmercial winkle free treatnents use

Spenctol hell detngidisBasied prorebinecPrigsmbtdmaiy. rqtg:p a&géni srmlded

heseig e ARGt DT REET RO TR R yes M st 3.5 on

at leasPub @@, Rh @88 elnbodiglkh) $heAUR RdthgSIiNGemaih9 Qsist BT GRer 25 or even
_ Modified Citric Acid or Polyners of Maleic Acid. 11251
S0 waghgsi cal |y fabrics are prepared and then a finishing
sol ution containing a cross- |inking agent together
nysth apcahal é@t;cét%n@%ﬂl:l’x %dpangﬂ'ﬁ 1?9&'11‘68 @ﬁa’t % a‘?&ci& RBintains a
finishing solution can be applied to the fabric or to
creaset hldhis dagire hcemamtztm ¢ kaseaseoniesinen goanflicty withetegltical bplutions used to

en ra crossl iyn nt and. curi,n
derer SFRAEE o iRy ARER WP BRI B m B P R PR
rcsisteﬁt chﬁts&ﬂ é‘rﬁﬁl%ﬁhlﬁlp@gsﬂbibe Irf b Shbdigm el tidilenrtiddst proditer herein
nethods such as spraying, are known and can be used

exhibif g Creage Retsatipnki éfaémguoé PESag P -+ Redyrayeed adeating fodhe
testind PHOtE! semrhnq A&fc@rz@.@ Ux@b@gzn U S Rih &R ﬁkﬁ“ﬁ‘cl 1431996

garment's i nvol ves subjecting a pressed garnent
3(IV)AGECC s wwd ¢drairbeminicpiRai Avicnglisgly phatexdicoxiides of the present

e VS8 5300 FE A8 A3 F S0t 6855 ki ng

agents include fornmal dehyde, fornmal dehyde derivatives

Meihadb 66l @paddE eka@nplprpaedie With urea) and carbanate
esters. Other cross- Iinking agents are described in

{Im 89/ %}%4%0‘”85ﬂ%§8ﬁ ]g%aéglgx d.lr#\gthg%}lﬁz} )y ‘of Lrglsakf;lg them. Thus,
the artEm&Scﬁﬂh@ hie Qb SHERHAH HcRat ?Ia%}lcs %cﬁa}fave DN, Ror %%én;?}% meen

(phosphlnato substituted pol ycarboxylic aci ds) and
(whero g@3/aptiq fibe33n Ak in fleewsp deteoandesvetiadizechien ebfoth) or kmtttd
i ncorporated by reference in their entirety. 11261 In

[1?’”6 ermoshe odi %tetBQWrﬁﬁﬁ fqe. rﬁ&%ﬂ%z‘goggﬁg xje%xdn%g%tbg generated

ber I's made and then Cros
by: 75% gel for use in the process for preparing an
article provided herein. In one enbodiment, a core

th d
Dby SRR bR B R EhS S ThRERtars P comiear afiad ety

ethvien@ a[(geﬁn fn‘té\a%‘ igm@xsf' iBRIcBibh DEHTY wls el ifo %ga\éﬁfchfég fatfrkcRBdaving
008/ 067538 PCT/ US2007/ 08609

constz‘uctzon aﬁer which the fabric is impregnated with resin blends and followed by moisture
cure. After the chemical resin treatment, this fabric is stretchable and wrinkle free, with DP

ratings above 3.5 after 5 times of washing and the Crease Retention rating >3.5 after 5 times
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fibers could include pure cotton, pure silk, pure
I i nen, banboo fiber, tencel, viscose, and their
whbk@aders3or pol yester/ cotton blend. In one enmboOOUS®NTO86097
the other fiber is pure cotton or pure silk. 11271 In
addition to core spinning (staple), other yarn
of washHd) Th GarRiRE RIFESis GRllle RBIUBRTabAN GorkRGhd bR cHAML: iskle free
not  limted to Siro spinning (staple), Single covering
garmefist apl e or continuous). Doubl e covering (staple or
continuous), or Air covering (continues filanment). In
one enboiioremnt garypanitssagnente ol e syvion (orttogsicootespefi:80Botand

bi stretch and one.way stretch (weft . stretc
cthyleg e SRR PEIBIVPS 8 et i lRerig yepving
constrBQWM afled whi@MhNeb L0 QolonNe, rgZ tifer QP Sh ﬁiﬂ;ﬁ@p&@e@sb%gr@me

wei ght fabrics, respective I'n anot her ‘enbodi nent
chemitaie‘ewrsrapcbuhw ths ghmoent. N@dgﬂr gaymenlas ?sire&mn% ceaiNgeriperatures

odi nment
and p s SrepdndBorhie ey ARG B A G b e
with [JUfatiag >B .4 SRR @hey & WA, 11daM8Q R@emREGatQr>APaflr 5 times
1- 2 hours or nore. In certain enbodinents, the dyeing
of washii%arri ed out at a tenperature of about 60, 80, 100,
120, 140, 160, 180 or 200C. The fabric can be plain,
(1185 11, ’fblaswmwrs eant e, appiingisi ak kivgk pbehemierd mesirs finishiok en cotton

and et%lwérlu—:l: C%uogeg‘b b1¥1 egpo [ dgrriﬁgr%cgf STILS (gvmg%{%le férg%cﬂh %62}}18 vb%?}a% free

procefR¥d 10V RV of Bro@ﬁ@n@ ahadikients %eirﬁ%mf 1@&1&@1§ﬁ Séaiéctmg the order
knitted. 11301 exqulary finished fabric has the
1

of PYOF??Fmé\ﬁﬁeﬁﬁ al gpappsiag d @rqcysm@oemﬁerawm ghangyl resins and
pH Va %bA &b 'isjia%gl ]'(?f FF%?@{ %o tcﬁtg%% %gbesgeﬁe% LB grcﬁiu@e Lpﬁmiar wrinkle

nmeasure ccordi
ﬁee&%ﬁiﬁk@@i@ﬁ@ Abr asi on resi stance >1,800 rpm
(shirting) 35, OOO (bottom; Water absorption tine

) e o bed e Sadbtiane P FFic” St S8 Tleslap iffon and use

comehfectdao&sh&a;ué’sl& pfd@altefganae(ramhce&h&h@tﬁﬁ elxkiWithdt Bhibit desired
foll owi ng anal ytical techniques are enployed: GPC

Propeiist hiesd a8 SYTinklgrispisknge oF Gepse relentjong n coppimenberimeats. such
proceéséﬁﬂbi@ad&a{g% élr eork QP b & dlgg %8&”@%}}1 ﬁnﬂ%ﬁn gaﬂ%@gﬂnﬁ, fabric

use to a
makmg, 2ab41ctf‘mzsﬁmh@ Erﬁﬂx&taugwenkfeafﬁblmzm@mw The QCerppmt kopoinvolved
- 40. V\D% 08/ 067538 PCT/ US2007/ 086097 dri ed
“jmmHWF§%8V*§§ﬁbS@SF 9i%ve a final concentration of 30

mg! nnL. A small glass stir rod is placed into each

[120]be aRduthaysaniytes):aren heahaash tPinkdQCskanhing, ﬁﬁidl&ﬁig)%’@m
a heated, orbital- shaker rotating at 250 rpm The

dyeing slyewat parednp oryrer e wekivs (lesonperroafirigpiag. verving)-fabric

finishifB- (élHéemg, scouring, mercerizing, wrinkle free treatment (including curing),

softening, sanforizing).

[121] Route 2 (piece dyeing): Yarn formation (spinning, streaming (optional for
standard elastic fiber), winding)-fabric making (reconing, conditioning, weaving)-fabric
finishing (singeing, scouring, mercerizing, tabric dyeing, wrinkle free treatment, softening,

sanforizing).
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usi ng the automated |iquid-handling robot and the
heat ed needle set to 160C. [133] A Synyx Rapid GPC
WGEyBBeaMsBE used to determ ne the nol ecul ar wei BETL/USBDA086097
for each sanple. A Glson 350 punp set at 2.0 m/mn
flowrate is used to punp helium purged
{112 2-di Rehersqhbeﬁ&eneeesga%bm?] X@fh M&ﬁp@ | QBRhin@Swinding)-
he nobi |l e phase through three Pl gel 18 m Cr onet ef
yarn d(yamg (ot eBIBOOETAIXING)- mncmhmw@eque@mdmmg @saving)-
fabric ?’glzsaién(‘szl_tswgetﬁgt ﬁ%%gr%\%apo rr%etno’z?ngs %qéésgliz%%nzg garmen% I%akmg-
gameﬁeai@bing%e@@ fok orib@RGrecarduhfie. nitrogen flow rate set
to 8 SLM at a pressure of 60-80 psi (400-600 kPa)
g% oty r. ﬁagples ar heated t.o 160C and each
npl e - P udnkle free garmgs Ypa[m| %ﬁtleg i(qi}énqﬁpge streaming {optional
for stdnki%' e@ash@ﬁgeﬂ) n@mﬁ% AR AR &L Gl i oS, '\&%de mg} -fabric
anal ysi s of ol ymer sanples using two sw tched
finishinggpiegeng Smrﬂgamprmgzmg febm émnéarsettétrseg safthezigghpghenent
makindiat ¢ in ecro% s or W ¥ egre l.ng Synyx EpochTM
SO RENS §$%%R qre naﬁﬁ ﬁ Fht 8 ated and the
nol ecul ar wei ght |nfornat|on reported uncorrect ed
[12gjai nsSting npohysknorane imgirandak i rediuioeahasole @ad weth the textile
St andard CRYSTAF Met hod, 1134 anchlng dlSthb%é g
articles pEovy Re o&glccg}i:tygrtc@& ymilgltel 5§55 t%gp ¢ formaldehvde-Based
Durabi& B&hd @iﬁﬁhin%n\ée%\@gﬁﬁﬁﬁﬂﬁﬂdﬂﬁet }E%ﬁ%}%@@’ieﬂ@u&a) modified

commercially available from Char, Val enci
DMDB’E&I olyThbosdimpheds ayiéoz@fpgg:dﬁe}fe/de ereﬂﬁ@l’ztss Finishing Agents sirice

oo B D S o, 1 e

tenperatures range from95 to SOC at a cooling rate
{128] O. Z%piicalliy Pbricndre @r@dred@hé clicnra ﬁtrﬁsiﬂﬁ@ﬁblmﬁymmmg @ Cross-

the poly | uti n conc tions. The c ive
lmkmg ge F(ége ﬁ&,é tarcﬁf 18, 4PPH4 S sappyeationpd tﬁ@;ﬁg% solution can
be apﬂfe)d% el thBESoMBithSriki R dlSINErA VLR WSindRE LS afn erbl1€he

anal ytical derivative of the cunmulative profile ‘
crosslingfngeagest @ﬁ@ugh@ caalybzirpapmigd dbiilmgediing thelsollulovic ofatariabinio a

Y Al a rat n

bath cBgta%n%ethF %’3 ﬁ‘tﬁs glga egﬁlalﬁuodg RS (%ﬁaémﬁ%h%fg iae\an and can
be usddo tnitfke @F&YSITAE aﬁ&ﬁdleti&: ﬁryﬁhsin@mtﬁ&o Iarthdraleyinlr fohgroducing

Val encia, Spain)., The CRYSTAF peak findjing routine
wrinklegrepistapt gasmgnts éntiel yes rFAing AP TS h LN iR TeRetiopisharghyr
Lenta{ni:% QML IRRAe! @ﬁn@ﬁ%d@ %B&@@th RBer A1 HE: %‘ﬁkﬁ%%‘f%fﬁﬁose oceurs

I nflections on elither side of the identif peak
in sitwt Higypelet Croat- Iméeng agonts, inJlgde Airpaklahglet Rem@RYBTALdecuntines

41 WD 200 /O 7538 PCT/ 007/ 0

(mduﬂ?‘é@gﬁ’g“jﬂ g" éi‘?*ér?éfhe‘irga PR ‘éFﬁpLg? Furesri ‘Eh’% yents are

dcscraz&ﬁna-‘w’ﬂ) mfmzsrm%taﬂmrﬂﬁlyi@a:rbaﬁﬁtﬁcsds} abopg. Nbes,300,240
enperature |limt of Landbelowthetem)erature

(phosphlmwsrﬁﬁm@ ads m@%@aﬁ%wcww%@sr BecPadiag- Sinpites
phoséigéfa&??gbéﬁt&g%ét it m Iy dlfC %E1ﬁ%}tdnﬂlH§?%n®dIQQ6§?Aquﬁ@E tferences

ar e
are hereby incorporated by reference in their entirety.

[126] In one embodiment, an ethylene/o-olefin interpolymer fiber is made and then
crosslinked to about 10% to 75% gel for use in the process for preparing an article provided
herein. In one embodiment, a core spun varn is then prepared comprising ethylene/a-olefin

interpolymer as the core and other “hard” fibers (staple fibers) as the covering. Other hard
-39-



QLO00 DSC equi pped with an RCS cooling accessory and
an autosanpler. A nitrogen purge gas flow of 50
woredog/oeisss i s used. The sanple is pressed i nt oPEr/UBI0N7/086097
filmand nelted in the press at about 175C and then
air-cooled to roomtenperature (25C). 3-10 ng of
fibers UB18 idcbdel pard &ﬁf@)n L sillﬂtﬁ&r@h&nnﬂ%m)@'@ge@ Mefled Kaiscose, and their
accurately wei ghed, placed in a Iight al um num pan (ca
blends 01 patggsterantion hiend. chi gryedntwdutentthe othisefibelis pehasdtion or pure
T of the sanple is investigated with the follow ng
" tenperature profile. The sanple is rapidly heated to
180C and held isothermal for 3 mnutes in order to
[12HnoV el itpinav icorSplrine@ton@laplel stlod yarndpennsgnb sk can be used
.then cooled to - 40C at 10C/ mn cogjln rate and hel d
and inghude. fygaegiot gmﬁ‘ﬁﬁéﬁ BEO STHRINE Aiiple): pYig {erfé?he%%%’a )
contm%\étgs) Gl d OHelthh (sthigabi &Qﬁi‘h@&%i ol DGy &QQB%Q:@%HQU&%QQ&HQ}Q In
eating curves are recorded
one ﬁrpb(akmmst wasuﬁ@drmun kre sinaxiumu rﬁOﬁfnbﬁ@@t:h ﬁthbwmameﬁretch (weft
ttl‘é %% thr ect to the linear baseline drawn
SHECTH ST e em%‘@téd dend of nelti ng. The heat of fusion
is measured as the area under the nelting curve
[12&t weem orQmiadthéhehe Ramabunsk GlofgNe USH ngNa 7 Iffonedirting to
basel i ne.. GPC Met hod ( Excl udin Sanples 1-4 and A-C) |
bottom 1’@8%* a‘r‘%cg é?sps%trw@/at psRothens 1@5@%%&&%%%%?% Ne 90 to
Ne 7, R@%'Eé% Py el ’?@ﬁf Na7Pal é(ﬁEEmedd%Q%taﬁlQ b8 oW%l count is Ne S0
10 or a Polyner Laboratories Mdel PL-22
E0\€7nstrument. The colum and carousel corrpartmsnts are
operat ed at 140 T. Three Pol yner Laboratories 10-
cron re T e [ 2.4
o P NSO B e ThB SR e Fubou
2 houG @A geiié.r At detdinaimiddimgitanite dfeipok yaeied iont &1@ temperature of about
m|liliters. of | vent, containing 20 tyl at ed
. m% G0t e 18BaS 00 6ol BaTir g it paskel. s
pmpoﬁ‘igb{i%%d Rehlak, %}Bllcéﬁ e, d’ogb},t&gi%fu?c;ya@veélv@gcln dNBid QhB&EMeRs, the
vol une used 00 mcroliters and the flowrate is
fabricis plaw tvith bﬁ@i«@t 831111339 pir@aint brfrd sraaid. tThenGR@ebihent the fabric
is performed with 21 narrow nol ecul ar wei ght
Stribution polystyrene standards w th nol ecul ar
wei ghts ranging from580 to 8,400,000, arranged in 6
[13@Jockt ainlekempatyufigishad fhbncahaslte:aﬁﬂioaucge;@mﬁan@s‘ Tenacity: 50 b
t on bet i.ndi vi dyal ul.ar ghts The
(shirtigg b Aoy (hetiames Fg@% (F458g S¥¢ Iﬁo?nﬁ’rré?‘“'}_’%) IrgiPpidam) (peasured
accoré%% ZPRST 061 958 ) PCHih Hsr 0Q %tL£8699 800 (2R "(Qﬁl%lﬂ%]’ 5 (}WXbottom),
he pol ystyrené standards are prepared at 0.025 g
Waterj aﬁvsmn‘m tilng [  spapndfior wgh sheriingfaod bntﬁnecwaaimng\ehrgﬂqase <3% and
, ua oQr greater than 1,000,000, and 0.05 grans in
Stretcggc ﬁ‘l 9I'?icq/|ot ers of solvent for nol ecul ar wei ghts | ess
t han 1.000, 000. The pol ystyrene standards are
Testin}j SkeeHoded at 80C with gentle agitation for 30 m nutes.
The narrow standards m xtures are run first and in

ngfer Rl decreasing hiighest dTRLSSyLa, 48} Al component s

is kmtge

GPC Method for Samples 1-4 and A-C

[132] An automated liquid-handling robot equipped with a heated needle set to
160°C is used to add enough 1,2 .4-trichlorobenzene stabilized with 300 ppm lonol to each
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degradation. The pol ystyrene standard peak nol ecul ar

wei ghts are converted to pol yet hyl ene nol ecul ar
wowioghtrs3gisi ng the foll ow ng equation (as descr@bes200m086097

WIllianms and Ward, J. Polym Sci.. Polym Let., 6,

621 (1968)): Mttinykr,e 0.431(M~ -eiie) [1401

' l.ght :
oied EOLUEL BN 50U T gLt Il o
placedBin@: eaCh ippreess itlgrsaSglies[atdidatddoniceYsion iﬁﬁt‘s érsa heasipedal-
acc r di o ASIM D 395. The sa
shakefERRR AL S i s e G lTa e et o Pt B ! e
using m@au%‘}htéﬁ R diind| s GERR Sfid UitHehied n%éﬂi@lsettt@ i| ghegess of
.7 mmis reached. The discs are cut from12.7 cm x

12 7 cm conpressi on nol ded pl aques nol ded with a hot
dtless dnuaiy heid 6IPCowr g s ofeH widsivsminezbe mofpeculgs weight data

ol Gt SO LIS B AN By

pura,ed blndidlgondternattalBbzdPaith B&@lspmyom(i ]3421]3 rﬁﬁiﬂ‘l@l emsd Orough three

e 35 RO 356 R o S etpreed o
160°(RT R PSivRG: UabNBLAPIN BReor MaLbOd B the ﬁa%a&&l JeSRCRDEC, the

Modul us/ Storage Mdul us 11431 Sanpl es are conpression
Nebuliist gréth UsT hgamshyniragen 929 raﬁl sgkigrlad Shi\fﬁatz prefepesattc0-80 psi

(460«@?2{?@%3&5@?5& ‘:)OI@II;‘ET usrare h L d1|6 o AS gﬁ"%—?%%g ected into a

asur ed- accor |ng

250 ubo3pulig ofc 1Rmid-Nalddéng rabec hnd ﬂh&;te@ﬁedlé&%eﬂﬁl@@;&fdsisﬁ the
11441 Filnos of 0.4 t hi ckpness are conpressi on npol ded
polymgE sampples Yiite thiosdich B an\BEERPRINY UBLCAPRY 90 1URgd.  Hligesample

data ;@&Jli‘e&%& afd ﬁl&WZ@Q %@kn gggﬁ\ﬁ& M pBQk iy s%hw?fé %59@§r@ 081y
sheets, heated C at 55 psi (380 kPa or

integrafidhand bk npkenildy eiglﬁ iVPandton r8paried uneerdectdueapaihsba pelgtﬁvrene
standvg) %% Ei{ %6;:7538 PCT/ Us2007/ 086097 MPa for 3 mn. The
¥ FMT S YReh cool ed in the press with running col d
wat er at 1.3 MPa for | mn. The conpression nol ded
Standhird RS EABMethbar optical nmeasurenents, tensile
behavi or, recovery, and stress relaxation. 11451
arlt i s, .me ur%% u5|n BYK. g%rdner Haze-gard .as
ﬂvﬂlec. ¢ PerepiRE ony 354 detéyraingd Dy ST IS@ 08 BRALr ed

fractadﬂx%it&g%(,m%ﬁm?}jﬁh% ARSI e ooMufif QEhASSiafdD a@Slable from
specified in ASTﬁ;D-2457 [1471 Internal haze is

Polymegalar ealensa. igamyH hespmplep aralisolyad cn badsledchinrokgTvnpat 160°C

(0.66 mg/mL) for 1 hr and stabilized at 95°C for 45 minutes. The sampling temperatures
range from 95 to 30°C at a cooling rate of 0.2°C/min. An infrared detector is used to measure
the polymer solution concentrations. The cumulative soluble concentration is measured as
the polymer crystallizes while the temperature is decreased. The analytical derivative of the

cumulative profile reflects the short chain branching distribution of the polymer.

{135] The CRYSTAY peak temperature and area are identitied by the peak analysis
module included in the CRYSTAF Software (Version 2001.b, PolymerChar, Valencia,
Spain). The CRYSTAF peak finding routine identifies a peak temperature as a maximum in
the dW/dT curve and the area between the largest positive inflections on either side of the

identified peak in the derivative curve. To calculate the CRYSTAF curve, the preferred
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1003 Procedure A. Mneral oil is applied to the film
surface to renove surface scratches. Mechanica
woe@poetsBes - Tensile, Hysteresis, and Tear 11B@WLUS2007/086097
Stress-strain behavior in uniaxial tension is nmeasured
using ATM D 1708 microtensile specinens. Sanples are
proce g e o o R ey B mit AP 7o it Fhocfibbs pergpeters
abovefthfomlaraaveﬁiag@fdfﬂ Gind pelowmbosmjetA0t 11009 @dd 300%
Fwsteresis is determined fromcyclic |oading to 100%

psc SERAENATI Bl e Sohiet T 86 e sampi e i s

Ioaded and unl oaded at 267 % mn' for 3 cycles at 21C.
[18%]c| i cDéXgentarBodmial Cal300%randuBdLcdeeretrduched TAI model
g an enV|ronnentaI chamber. In the 80 C
Q“}ﬁ@ég qarERed Vilen Rhprodinggcensiaend fid 2 @atintaler 4} aitogen purge
gas ﬂé’v’é of‘S@Hﬂ ﬁﬁn ?st us%ﬁ' ethesimiie TQ}%&QE&’ Lo R&fiR ‘h?mtaﬁ§ tleM9d ird Me press
0% strain cycllc experi nent
at abonéﬂbé@tand @wgitauzecssai@itm 1&50Hshpeaitnref (2670t Bel Ofi mg of material is then
rded for all

cut im0 B E L P E e LR &b DR ERE d FER Binnllinag (o 50

mg), @Y Che dtmhid shiie SeltBdrhatbehtkiot Bf il 8ampRds IRLUIARE With the
the base line. The percent recovery Is defined as: %

followgg €BperEye profile. Ehe samyppis repifly lwq@fiée $80°Q apdiheld 1sothermal for
r
> minikd B k26 PR XSG ST RAE, TR MGG Rl b o
40°C anilto@shingoclygd rate 4nli3E Bt-4@EsSfor @Insixaits.OThd Sinfdais uhe&dleated to
erc nt. strain and 37 C for hour s usi ng
150 G i RP G Fofdind Gffent he tflpgead SRS Bt PR AR ded.
chanber. The gauge geonetry was -44 WO 2008/ 067538

[1PGT/ USZRODS08REO Ay pddk iBPeXsid&] Mh nfxfniiNin Mk Bow rate (Wig)
eqU|I|brat|ng at 37C for 45 min in the environmental

with respgeitie ehe lingar dasphineadroms beiear cHEG and cadob weltiagn The heat of
fus;on:@ﬁ@dﬂ?rﬁ! as (R Eu%ﬁ and@Shd KERL %gr\/%%e echY 'a%ﬁfi? e&d gﬁn lting
for 12

ours. e percent stress re axation a
using hbuoes bamdineal cul ated using the fornula: % Stre ss
Rel axation = U 11 x 1 00 where LO is the | oad at 50%
L, 12 1S }he | oad at 50 percent

GPC gelﬁ'i(%mn(@}c{"%’}‘élggmﬁ%glls‘i a4 A1G) Tensi | e notched t ear

experiments are carried out on sanples having a

[138Insi t Yhe ol p@%ﬁign kronatodrgitc UstengodBistsnglettBet BNMIymer
try consists of a gauge section

Laborgiprors b L3 i e 0) AR e Mofi 8C Sl Betomanto he
columhRBd §ﬁ3¥9§e@ C&ﬁ}gﬁﬁhéﬂ@ e oﬁ&%ﬁ:ﬂ'ﬁ? I1140 te n@llngge PIRMcS Egpér%?giés 10-

stretched at nmm mn unt | brea
micron dHkedeBephynrisgire used. The solvent is } 2_4 trichlorobenzene. The samples are

prepared at a concentration of 0.1 grams of polymer in 50 milliliters of solvent containing
200 ppm of butylated hydroxytoluene (BHT). Samples are prepared by agitating lightly for 2
hours at 160°C. The injection volume used is 100 microliters and the flow rate is 1.0

ml/minute.

[139] Calibration of the GPC column set is performed with 21 narrow molecular
weight distribution polystyrene standards with molecular weights ranging from 580 to
8,400,000, arranged in 6 “cocktail” mixtures with at least a decade of separation between

individual molecular weights. The standards are purchased from Polymer Laboratories
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cal cul ated as the area under the stress-el ongation
curve up to strain. at maxinum | oad. An average of at
wo e@sheB3speci nens are reported. TMA 11521 TheCTrEE2007/086097
Mechani cal Anal ysis (Penetration Tenperature) is
conducted on 30mm di aneter x 3.3 nmt hick,
r i . i f ’ T ~
(o e P B & el L BT af OSSPl s iers of
solverT e malstulamenthts squhl tsopgrNgy than 100000, avdi0l(Bhlrent irofd

qaPerkin-Elper. ILn the test, a, pr Lt h 1.5 . mmradi us
il B R et Gy T 00 Wt TR P et s
are dissalel 6r 816 Gvi Ednilk Nofi@lceor INRidRIP MRtk 8w stanki@ds §lxtures
at. 5C min from 25C. The probe penetration distance is
are rupnigs ape aderapidaereesiathhichdst modevplsr atcighe conhenent to minimize

s AR TERS S0 Ity RSB SREPR RRSHL S8 Mt

molecAhabyBihs (sDigApe fdlondas enadon rsclenpibesd i BhllRmlsdad Ward, 1.

Poluu SR PoliHhulbs Oafi) (| HEN wber ool 605 Mrtherpr 656 al

90C } mn. Testing is conducted using an ARES _
[18@Nt I OPREthSlehakbdlit NQQANRSI & ular (el REL LB &) p&FMLRASHine
. wth dual cantilever fixtures for torsion tesglng. -45
Viscoipp Tapd 8/ oétres8VpeonUds?2007/ 086097 11541 A 1.5nmm pl aque
is pressed and cut in a bar of dinensions 32x 12nm_
Compl&ici?SR! € is clanped at both ends between fixtures
Oml)sepérated by 10mm (grip separation AL) and subjected
to successive tenperature steps from-100C to 200C (5C

[1$Hr st epinpressior saths measvpshatondengtth e Y10 $F 395 MhdamgplaGs

I measured. gt an.anqul ar frequency of rad/ s, the
prepargl pUSATKASEs A BN Rlrd SR ltadimt? ST cdi
thicknagychndil pestglahickic®s 6NSUT @arh MteadHee. WAE Qi46s Ar cBURbh ADEMIm x 12.7

and that the measurenent renmmins in the |linear regine.

cm compesyiopmaldgdinlagues mglded wigy ¢ botgress gingderithe flopting ¢ragitions:

zero p@MLOTHENRIPR 1904 ohOB BVEN P AF Inid It 10CC SRITBLEY by
when thermal expansion occurs. a consequence, the

cooling nigxdestbp arcat wgh coldlrunmiog easest 4 MPat he t enperat ure,

particul arly above the nelting or softening point of

he polyner sanple. The test stops at the maxi mum

enperature or when the gap between the fixtures

reaches 65 nm Melt Index [156] Melt index, or L. is

{14 asur Sanplos fue deisdiameeswictidntAsd Mepakd 38corGap dd KSIM D 1928.

. 190C2.16 k \Vel.t index, or 1,() is also neasured in
Meas R AER AR DRI AGTIN G 5 é%?zg‘@ eBiing pgne feded RS’E’ggMefhod B.
ATREF
Flexural/Secant Modulus/ Storage Modulus

Densi

[143] Samples are compression molded using ASTM D 1928, Flexural and 2
percent secant moduli are measured according to ASTM D-790. Storage modulus is

measured according to ASTM D 5026-01 or equivalent technique.
Optical properties

[144] Films of 0.4 mm thickness are compression molded using a hot press (Carver
Model #4095-4PR1001R). The pellets are placed between polytetrafluoroethylene sheets,
heated at 190 °C at 55 psi (380 kPa) for 3 min, followed by 1.3 MPa for 3 min. and then 2.6
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1157] Anal ytical tenperature rising elution
fractionati on (ATREF) analysis is conducted according
wo 2008ke758%t hod described in U S. Patent No. 4, FOBUSBL7/086097
and Wlde, L., Ryle, T.R; Knobeloch, D. C ; Peat,
1.R; Determnation of Branching D stributions in
M Y Y A0 Tos T o ik PARNCPR® YT ki o B WU oF8 P for
min. b ememesidreneldnd film¢ lreiusedior bpiiyy meihecoanpasisile dehdvior,
be anal yzed is. dissolved in trichlorobenzene and
fecov%i%@éa%fsomléﬁ%qnal lize in a colum containing an inert
support (stainless steel shot) by slowy reducing the
[L4Sper aldHieistifeR (ed Abing FOORICHaR@hek #age-0hrd A9 <A ddn ARV D
. colum is equipped with an infrared detector. An ATREF
1746.chr omat ogram curve is then generated by eluting the
crystallized polynmer sanple fromthe colum by slowy
Creagkf _ LLE A 150
ot or Sens Bhas PR Sunl BVRCH GG Plof s 45° o
specifled5TAN MM D-265 WD 2008/ 067538 PCT/ US2007/ 086097 ' 3C
NMR Anal ysis [158] The sanpl es are prepared by adding

proxinately 3q of a 350/50 1 re o ; ;
Lo ac#ﬂr{%?%[eq fa%er?%f‘ff]m r‘“‘?’ﬁlﬁﬁlﬁ%ﬁg’ﬁé%ﬁﬁémfj&aﬁdfngx‘sm’i D
1003 Beoglwee AN Mindfi omiNyRlibdikethe The suSFaimb esmavSsutiasS Qrmeeks.
and honogeni zed by heating the tube and its contents

M to, 150C. The ati re col,l eCtEI? using a JECL
Mechpgicp ’é’?ﬁﬁ"&‘ﬁ(ﬂ\f‘iﬁ‘s HabisFaREnh@ndokeas varian Unity PlusTM
400MHz spectroneter, corresponding to a 13C resonance

[118]equeREYssQrai0hayvidHa. unlfi@al dakfn i1ahRaAFAIQAAYSIMG 1708
4000 transients per data file with a 6 second pul se

microeapt e iBIng ebayplestye shethesdwithimingtran of Yidalonio- nbPEE .
A ' ' LS., il ta files_ar.e
tons Qe R TAL R 3PS Rl B Sl e e

a mnimumfile size of 32K data points. The sanples
[14?e an&lPzedd a00°3ysCrésis ia dd@rmimed froad:yohn thaginghe 1 0hend

o, COMDNONEr i tion is determ ned usin ndall's
s007 SR OHER s N RRRBRI SPoerele ShaRs S ARG eeent. The
samplPYI9aded@d unRRde Bk P6o( LRI foMi Gbick 8t 2IPCOrMRIIALESENents at

R 0referoence herein in its entirety. Polyner ]
300%ppd 80 Comrscradicry P RERNECISTINmaHgechswitie ITRERS0 °C experiment, the

LSRG LA S04 G SRR 210 . e
21 °Csid0es strgn Eordicdxhounantathe IGRQIvehiRspatl WORY strasofroinl thd fitss
.orced by 15 i 100 kPa) .nitrogen onto a | nch b
unloadjfi e Crentnt POt ar i %r&m%aeqséaﬁwﬂm lip the
first uBBadiBy Va1 hisifk theQfradOn 49 HBED 18 00uARR (P2 SPRES 18R percent

technical quality glass beads (available fromPotters

recovqriafudeinp@ss: HC 30 Box 20, Brownwood, TX, 76801) and
stainless steel, 0.028" (0.7mm dianeter cut wire shot
(avail able fromPellets, | nc,. Q% I ndustrial Drive,
North Tonawanda, NYRetdld0)- —Thergohpimm is inmersed in
a &y

where ¢ is the strain taken for cyclic loading and €, is the strain where the load returns to the

baseline during the 1¥ unloading cvele.

[150] Stress relaxation is measured at 50 percent strain and 37 °C for 12 hours using

an Instron™ instrument equipped with an environmental chamber. The gauge geometry was
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thermally controlled oil, jacket, set initially to 160
C. The colum is first cooled ballistically to 125 C
wo bs/oe1568v cool ed to 20 C at 0.04 C per m nut eremnusivet/aB6097
for one hour. Fresh TCB is introduced at about 65
mM/mn while the tenperature is increased at 0.167 C
Iy 6 r
76 mi A e e ORI & e T TP OBy
chamben, the ﬂﬁn;ﬁe &tak emgtelnelat ed%d @bt at(ﬁﬁj%ﬂnirectiﬂess W bﬁ?reeordad as a
onceni.rated in eac f.raction usin
fum?%?iwe Spaig oA or Tsrhersen bt ratih S0 T grs Fhalculsted
using BRI ¥ABYIaSOl Ution renmains. The concentrated sol utions
are allowed to stand overni ght before adding excess
nmet hanol, filtering, and r|n3|ng (approx. 300-500 n
of nethanol |nc@uqh9§}&§gug)yalsrmmsg?m)The filtration
step is perforned on i om, vacuum assi st ed
filtering station using 5.0 tm
pol ytetraf | uoroethyl ene coated filter paper (available
whereflpoprited it $9%4 sirin atChtite ady LA AR08(0B FH3Breent strain afier 12
PCT/ US2007/ 086097 Z50WP04750). The filtrated
fractions are dried overnight in a vacuum oven at 60
"C and weighed on an anal ytical bal ance before
[15L)F t hefletgisthbRged Mal éxpRtinrAgldR: {alBddodvkintsabipleeM@tig a density
nmeasured by using a capillary rheoneter fitted

of 0. 8&% Oé?ebé UYNEAR isHRBY einSTenent. ding SeRTPHNaFPRENof A@guge section

of 76 BRIk 83 Ofm IR X kLS zymf!rﬁmﬁ&%ﬁ &S0 1KY daBlple at half the spegimen
equi librating the sanples at 190C for @ m nut es, ﬁ

lengthpi decampks i smeteitedaat §p®adh ofin| at 21 FEhmil freks 21 Eeﬂ,tear energy is

.Cuiﬁng aMganteea) le t?xg \Rﬁgs@d (?ng)%f %Fc’ ﬁt:‘%ﬁ?e gi’? ' axt‘é1l[1'lnr etfnl'xﬁc’mmum oad. An

avera@Osteu Raatd fgcificps atleaegired. 100 nm bel ow the die with an
acceleration of 2.4 mr' sec2. The required tensile

force is recorded as a function of the take-up speed
TMAGf the nip rolls. The maxi numtensile force attained
during the test is defined as the nelt strength. In

[155e casgerafal RRCNABE] 'X@ﬂatvsﬁ)(pé&hﬁi:&gT%ﬁé’Yaﬁﬁeﬁ Q&M Geted on
the tensile force beforée the onset of draw'resonance

30mmygigmetgks A - SagmniBick, gmEngid, mqiﬁed tists, fagmedagl $0°Csand 10 MPa
moldih¢ g%g&ggg;rrglmp 1o BEERR S el FRE RS0 dPR S TR 7,
brand apgiabid frmhé’legklﬂ-ﬁ-irﬁ& Ho ltl’(estﬁst 4 bz@bt‘, evithn 1§ e@iradius tip (P/N N519-
..Lenperature" rs to enperature of 20-25 C, and
0416) i@ 4 R RS Wigere (Er%%ggﬁ e ‘iSfé‘% Bith Thofomeg JrPREFRReARipE 1S raised at
5°C) nﬁ@?@h{‘fﬁcmiﬂégﬂi&x cngi@al%naﬁézméw ;%eikﬁ?@'doa%%rl@%%n of
avai | abl e er the trade designation |sopar
tempefatemn Bhg oxipividnt Ghdsnvleal thprepahys. panntrathe | mmto thehmmple.
name of a conpound herein does not conformto the
aStructural representation thereof, the structural
representation shall control. The synthesis of al

nmetal conpl exes and the preparation of all screening
[18Kper i Bgmrsicw:éeaézaniaamzmysém@)hﬂm & eysurvidtonageipression molded

disks %trrrnrgc? Blhae ll;()et pliéessls 2,19180"C at 10 MPa pressure for 5 minutes and then water cooled

hours

in the press at 90°C / min. Testing is conducted using an ARES controlled strain rheometer

(TA instruments) equipped with dual cantilever fixtures for torsion testing.
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dry box techniques. Al solvents used were HPLC grade

and were dried before their use. [1631 MMAO refers to
woreashHermes met hyl al unoxane, a triisobutyl al um neeT/US2007/086097

nodi fied nethylal unoxane avail able commercially from

Akzo- Nobl e Corporation. 11641 The preparation of

ISP 2,75 L b Y P B e
samplret lfiaxlnped fchotiBerbk Bettech @Wréﬁéep&%teﬁlwﬁh}yﬁdﬁ ( g(rﬁa ﬁ@a@)tom 8L)and

. added to 10 nL of isopropylamine. sol ution
subjeqigdh fogiugeastiip ETHETHE SIFEF oW, -1 AP Helo é)(ol &P HgPetstemrbiepach

o REIAR s 0 el SOLDMBLIAR o 1 e
Stramtameeﬂed}eawbnazgﬂatneyl ékivaan O0Crpesteat hidié psobntdo ¢@&Tre that the torque

s surRGEETa R Sdsurcingo] GRESn B esdfekifhiet et hy!

immino nethv 1 2-oxovl 2|rcon|un1d|benzyl A sol ution

[165] An initial static force of 10 g is maintained (auto-tension mode) to prevent
(1- net hyl et hyl ) ( 2- hydr oxy- 3, 5-di (t-butyl)phenyl )i nine
slack (15@15 s:ﬁﬁg}le avhgh t 5 ENPANSIOHPCOUIE uﬁf@cq@e@egw ;heﬁg@@p@r@uen
0

o nPgPRLYSH R, BAEE TR ABROUEN ok P 005 T g
polynfedardPleriThe teSO$tyEIUL tlheSm&ﬁfﬁDMBﬁm pUREEEt of e,ﬁuzc&ﬂ gap @sﬁxtﬁeﬁ the

to yield the desired product as a reddi sh- brown sol i d.
ﬁh““%T@@ﬁm?ﬁénﬁ?eparatlon of catalyst (B2) is conducted as

follows. a) Preparation of 1- 2-meth |cvcl ohexvl eth |
Melt Badpxovl -3 5-di t-butyl hen | fine

2- Met hyl cycl ohexylamine (8.44 niL, 64.0 Mol ) is

di ssolved in nmethanol (90 M.). and

L1891 t - b9}t indey. calditiyersued 01 sootlana2walr Aol P 1258, Condition

ora n { | {
190°CGERE Ko MR RIAT L AP TSSHE S8 il cblfee AR ASTMD 1238,
Conditieauboiigo ¥el | ow solid precipitate is collected by
filtration. and washed wth cold nethanol (2 x 15 nli),

d then dried under reduced pressure. The yield is

.17 g of a yellow solid. "HNMR is consistent with
the desired product as a mixture of isoners. b)
[1IBTE par atnhRficAftebSatule ridndBlufon BalRbexyiA BtbF) angry@?ﬁ Qs

yl -3 5-di t-but rl henvl |nn1no zi rconi um di benzyl
condugsd gesydingfio the method deseribed in U.S. Patent No. 4,798,081 and Wzlde L.

Ryle, ([:lR ( ﬁ{lg@é&)ﬁl ﬁy(e(; 79%@&}/}&) %n%}n ? X)?XJ cg%%.érﬁ@ gfrr?)gtu 3% F)l P

henyl)T1niné
Polyegh ok yn@ddetknt ¢ a@osﬂdeuﬂ. i.drobaf. $i( Mﬂh Y6 5((D9%28, \ghicﬂ lire6
. nmol ). in 600 toluene. The r ul ting dark yel |l ow
incongiie P TR IBeR ROR Chtiar i ComBRLOT b Gl
dissolv&d B thibit18RbbE M chP 8K M IVEd88 Qryiall h@hﬁ'%'&@hﬁzﬁl @n&%z% an inert

sol ution having a concentration of 0.00783 M
suppogid gtatnddsy steelishal) iy %ta&‘rlé I‘@chetﬂhwilempéﬁttmm ¥C at a cooling rate of

0. 1"6% ll’(ly lT)ne‘r?l n&%&'nl'{sm e ée% w&h an infrared detector. An ATREF chromatogram

curve is then generated by eluting the crystallized polymer sample from the column by slowly

ATR

increasing the temperature of the eluting solvent (trichlorobenzene) from 20 to 120°C at a rate

of 1.5°C/min.
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t et raki s(pent af | uorophenyl )borate (here-in-after
arneeni um borate), prepared by reaction of a |ong
wa@b@snetsss al kyl am ne (ArnmeenT M2HT, avai |l abl e PEDIS2007/086097
Akzo- Nobel, Inc.), HO and Li[B(C6F041. substantially
as disclosed in USP 5.919,9883, Ex. 2. -49 WD
(E P 38 PCT/ US2007/ 086097 11671 Cocatal yst 2
(j\%PQ g§%+lg al kyl di net hyl anmoni urn salt of
bls(trls(pentafluorophenyl) al umane) - 2- undecyl i r ni dazo
[168]de, phepar@es aepvpdiedPytaddSRPP®X88E¢IE AL, of BX0/SBnixture of

81 Shuyi | Agents Th ttl t
iR ICHy b bR MRS et EREmbRG RIS B AR e
sampl€sSA2 MissélivEMakieathgg@hized 6‘Sﬁ&)tmgttﬁd ebbyhalysdmenso (RBAC. The

SA4) trioctylal um num ( 9% trieth Igalllunl(SA)
data ae. gsliested apings dGR-gicdiper ROV speﬁtmrwy%w doXeiva) Unity Plus™

400?&1@%%0&0’&16@# é’drﬂe %ﬁdﬂ%%% f‘é gésgﬁegi 4&”'&, 'a}‘hé@%&’ﬁ) The data

n-octvl a - et hoxi de)
are ac(BAQ) ysiry K0A-tocsiente oy Jaita ﬁiﬂt»yikirazk @ mdmump@Sé&@)eutmn delay. To

- but yI al b t d
A T RO G T S TR M SN R

togeth@r O peaddriawm d5 o0eHRWihla Raphhyfikapkde 32K IkIoints. The
hylalun1nun1b|s(t- but yl di net ¥|SI|OXIde (SA 14),

sampleg #y R lisadrt AT e 3 4P mnﬁbtq@#lbas Py ail hé eaporase dycorporation
s GRS THE O ind petiod Rpnfolhd RS ) il Chem.

Phys JCTC 91 Al Bpiosamwiitisic 2pdrrdied bb esfz@ncd herein in its entirety.
-azacycl ohept aneam de) (SA 17), n-octyl al um num
bi s(di pet hyl (.t - yl ) sil oxide(SA 18), ethylzinc
Polymey %H‘S‘W&vﬂﬂ ‘Bh“ég i de) (SA 19). and ethyl zi nc
(t-butoxide) (SA20). Exanples 1-4, Conparative A-C

[188ner alatdegbald TROFYRRbnRRMAS l:zﬁhef@!, WI¥BG IV #@tis O g of polymer in
Condi tions [169] Polénerlzatlons are conducted using a

2 Iltefﬁ Pg hQﬁhvféh@ﬁﬁlﬁﬂzenﬁ AF aP by stirriggofoy rdiopssa iL oW G- ebletpedymer
solutiéPRRrcAY 9& |1§‘glsz f@@i@ﬁ‘?‘lﬁﬂ%@g g{&r}pj Q0L 6$ 4&5@&7&6%.12 cm) steel

oper at ed antla ing to US
colum@, [24i8:d54ith a 60 880y:91mjx Gf BB2) 80% (6803106 1858 phaidl, technical

SN 8 SRR T

76801y shdGaihieds Sael aeb@nftosm%) @1@6@&@12\‘{@@11‘@-31@ dilge trohdbellets,
catal yst_used (1.1 equivalents when MVAO i s present).

Inc. 67 IndupsiriasDefe, &frrvh&naz\@ﬁ% ASY .drtd2@onidgcoben i immersed in a
them&%@dn&@ aﬁl Bi? z%&&r &t §rﬁfi‘%lgﬂlr nl(’>§ B? );ﬁlg Qgﬁilnﬂﬁg ﬁgs]:t cégled ballistically

ctor ce array
to 12590, tthedh slow tdoled r - Weitgh@ld® @passintiehad h&*idefovmd@cn@ Fresh TCB
. . volune r cell is 6000 P.L. Each i S
s e PO SR SL0nH 5 EBRTABH BangiERI SE 16T Hgper mimute.
provi ded by individual stirring paddles. The nononer

(168 andppensicgasoans pplimbedeiditigrin Mlel;ﬁct:}ﬁréth/@ TR column

uni t and control |l ed by automatic val ves. Liqui
are coHpeierbim s Gaytetiqng Bentgdciaadtipn geltiesdor: d hé@@hmeea%‘mperé@md ipyach

fraction using a rotary evaporator until about 50 to 100 ml of the polymer solution remains.
The concentrated solutions are allowed to stand overnight before adding excess methanol,
filtering, and rinsing (approx. 300-500 ml of methanol including the final rinse). The
filiration step is performed on a 3 position vacuum assisted filtering station using 5.0 um

polytetrafluoroethylene coated filter paper (available from Osmonics Inc., Cat#
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syringes and the reservoir solvent is mxed al kanes.
The order of addition. is m xed al kanes solvent (4
workgog/oetsbs/l ene, | -octene conmonorer (1 m), cOPEL/EE3081/086097

1 or cocatalyst I'! vt MMAO m xture, shuttling agent,

and catalyst or catalyst m xture. When a m xture of
ZSOW%%%%‘G@' ¥ﬁé h i %ngracl\_}ng %"Q %99? gg%?gg’l?m QVécHugx%OoQ%A gfsép%and

a mxture or 1w ca

weight@agentsalgical prlaniebetbre ﬂlrﬂlesmatlulag vial imediately

prior to addition to the reactor. Wen a reagent is

mtted in an experinent, the above order of addition

Melt %e%ﬁﬁermdse mai nt ai ned. Pol yneri zations are conduct ed

for approximately 1-2 mnutes, until predeterm ned

[1etihy! ep@n@ﬁ&mmg;ngsm@mrd&@cm a &fpii@fry rIGUeRERIfRGd with a
with CO the reactors are cool ed and the | ass tubes

2.1 miyrdsanusieio Adrd dlie WHB ap gpieanca pagle of apppermaily £ degrees. After
eqmi:@rgptg%fh&lﬁgzﬁﬁl\é?%ygj&g fé{ll {bgmﬂi%es thg?agst %er? Or%pged Qiolu rs

contai ni ng
inch/nyielghed4 @fﬂx@niﬂ&&:) dirht etenee iRetengenntrBis wveC ghthe §zﬂﬂ;t31E hedrawn
tare Plves the net yield of polynmer. Resul
ummaﬂietcmmt at m@a erating affisdodated HiTapl kelaw dhedlic vithenesaderppon of

24 ROV B8 SN B 575
nip roBy rTlkeahanmin fehsirabrdolaaaied dm@kg/ﬂhie et ﬁ)dehh&i afxhe sRftstrength.

i nvention as evi denced, by the fornation
In the Gage me%@%ﬁ% 9% TRORBRRSRE t%ﬁa?%%k»e%éhe onset of

draw PEHantSwi GREMs raagst?en@tm%lmap&%gtm k&efdea in wﬂw ons
di stribution product (a m xture of Separately produce
(*cN”pol ymers) in the absence of DEZ. Due to the fact that
Catalyst (A 1) is known to incorporate nore octene
(muﬁ%ﬁ?” Catalyst (B 1), the different blocks or segnents
the resulting copolyners of the invention are
di sti ngui shabl e based on branching or density. Table
[162]Cat ThAlethn "@aﬁtm'(gBt' 1)ft@clta¢fei‘dl%\®ti$£m,ﬁﬁalpbmgir&€e yniok18 hours,
the ter)g}c r@ox%ég%{) at(%% {&ggtto %‘}elf*lg%galt\)g'g g@ %é “gpan MAc%he telg'gzx Irlnie
aikaneg ile]f‘g's Qe 2 comPefe2l AR Ignx%gre %f @{) o f@tf@ﬁygrogargoﬁgaQ/ailable
=0, 2038 45526 5, 302 5. 06 0. 1
under Q& 'ifﬁ)de Gesi@miopdRper i ,1fgom E8X012\f1@b1€)€hé)nma0(3&}92&r}y [BEﬁle event
the na%\g 06)3 CSQ‘Eé@‘G@%‘g ]di &%Igf()ﬁz tcgﬂﬁég cth}ra% refgz';entamEA reof, the
structrBiCrefesdhuat DA hABS&Ehtrbl. SFhdsyhtheCB 0PIl i@ bmphRbdand the

content per 1000 carbons 2 Binodal nol ecul ar wei ght )
prepargfien pff 3l gcreshing experiments were carried out in a dry nitrogen atmosphere using

dry box techniques. All solvents used were HPLC grade and were dried before their use.

[163] MMAO refers to modified methylalumoxane, a triisobutylaluminum modified

methylalumoxane available commercially from Akzo-Noble Corporation.
[164] The preparation of catalyst (B1) is conducted as follows.

a) Preparation of (1-methylethvD(2-hvdroxyv-3.5-di(t-butvliphenyvDmethvlimine

3,5-Di-t-butylsalicylaldehyde (3.00 g) is added to 10 mL of isopropylamine. The

solution rapidly turns bright yellow. Afier stirring at ambient temperature for 3 hours,
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[1711 It may be seen the pol yners produced according
to the invention have a relatively narrow

w@elogdesper sity (Mv - M-n) and | arger bl ock- copptHIE1007/086097
content (trimer, tetraner, or larger) than polyners
prepared in the absence of the shuttling agent. 11721

‘.fofatiF:EJ gafreg@%xo%@ﬁr%} %%16!{1”(9 g?eg 8 bE fit %ﬁlﬂg vp&kgtgﬁ{@ Sglfi%-Eia?gJe§cent

eterm ned renc

vield)speci fically DSC and ATREF results show t he fol | ow ng:
-51 WD 2008/ 067538 PCT/ US2007/ 086097 11731 The DSC

::TEF efor t .‘- :

5 jfeng af 158.1 J/g.
gwogam IﬁEezﬁrﬂﬁ\a%eﬁmv\s the tallest
2.9 percent. The
dlfference between the DSC Tm and the Tcrystaf is

g1 ptionpf 4 h-mpphy I @dbdEoyot S 1HE bpoDyher Dipinexaifpie. 2.2
U R o T AT
ml toCRYSTARe cniieg dsthowdotviselutiah I;mh-repéaddmmm&fcﬂ@mmhmmed

peak area of 57. cen The diff nce between the
underpabafp Rty ke o ftares broguises reEigTirond Blb cur ve

for the polyner of exanple 3 shows a peak with a

[1880. 7CThiBhbinagBoR6r dital (FTBY) Michii2tdaeatioltfwd usi on of
160.1 J/'g. The correspondi ng CRYSTAF curve shows the

t al Iest peakfat 661 C W|th aeak area of d71 8 .

Tcryst af |554 GC 11761 The DSC curvefor the poI ymer
0_ﬁr %ﬁ&ﬁﬁekeoﬂex%me . PERK mb%rﬁoﬂ,%i xeﬁ@llx Heﬂﬁn@lo(")mmL)
Wi t

| héat of fusion of 170.7 Jig.
and dtb@tﬁéé@i@ﬁ@uehgde@m&émpibé? venolsh@déed hhet raadt@etmzpwwsatlmd
for thrg Pg:ur\é\ﬁeé@ hhen c%@&d%)r an d h.f:%r ytréef e?ttﬂ ing }76 iqgrlbgofi p?r%pltate is
collecTddebvDBECatan Mal \fz@hwaﬂnabaitmmaadm shows nil)QhdGemratiéd Migier
0|nt (Trim ~wi a _heat of fusjon of 86.7 J./g. The
reducadoﬁ’ffze%o nidienie! e@ﬁs}mh el vellash el ¢ Héﬂw 13@@{1&%}@%1& the

desueﬂ?r%cé"és%ﬁn%ﬂﬁ@%gis%fn%?q of 29.4 percent. Both of these
| ues are consistent with a resin that is lowin

density. The dlfference betvveen t he DSC Tm and the
TEF Veapatation off pi 2 ilc eRSB: 1yl fogt-3

. Crreltlng p0|nt (Tm W|tha heatof h
| %R%% g J/ g. The correspondi ng CRYSTAF curve
shows the tall est peak at 82.4C wth a peak area of

83. sohpenednt-(2-Bethylotichhed pthid) esodrBs-dansigt)pidnyiithine
a hat. is h| h i.n depsi The differeng )
(7:63 Gl hE 208 ok SRRk o o bR C T b (5 28 &
11.6 nl81) BSCHEMLMSILERS %%@ﬂﬁ‘ﬁg Y8k %m%@ueoﬁl?s%u%& F@' It Hd&g at
point (Tm with a heat of fusion of 14

25°C. therSew@ﬁ di digtaRvsharygpemd Holwsng tiegltfeh Iselgtiorp}ezafkngm
concentration of 0.00783 M.

[166] Cocatalyst 1 A mixture of methyldi(C 4.1 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.), HCl and

Li[B(CsFs)4]. substantially as disclosed in USP 5.919,9883, Ex. 2.
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81.8 Cwith a peak area of 34.7 percent as well as a

| ower crystalline peak at 52.4 C. The -52 WO
wWQedm8HEBIH38 PCT/ US2007/ 086097 separati on bet MeBISI00B086097

two peaks is consistent with the presence of a high

crystalline and a |ow crystalline polyner. The

ffer Y . IS
1@9 @Q%%ﬁﬁpb“@ﬁ%:fgu, }§$§$€$éggﬁgﬁ&%b fg%uous
b;s(tnﬁpbmgﬁk&m;ﬂmhy DRalinzaak }-nund€atialiysbliddiprdaret 0B dfrib8O1ISP
639ig?ggﬁgzgys sol ution polynerizations are carried out in

er controlled autoclave reactor equipped wth
an internal stirrer. Purified m xed al kanes sol vent

[163 SOpa‘SﬂiMlm% A”%ﬁts' 2R endilig B oapbidd Ghrad Q@lthy lzinc (DEZ,
ene at 2..70 Tbs/hour™ (1.22 % hour)

SAL), ﬂﬂggtife él’ﬂcém¥h§idﬁé@éﬁ}2(lﬁm@rff‘é)G@éﬂl}faéﬁfélﬂgmﬁl 4%@% a
t
iyl g PR B 0RE ML, Sl b BRI 1o

butyDtitoxthe (RRAL i-butHiBumimasbis@dl ey 1@‘5@1%&%@)/(%@@0&@0&& ﬁfummum
vari abl e eed di aphragm pu controls the solven
Py TR TR (oAt Bog g O Psptpinun SARE: T-0ut atuminum
[ a fish r -
bis i SANALARISADD), R o B BLHELRGLCRM b bAKER A (S 13).n
octy iaiwn]uemmddnthyi(rhe@phthﬂl Jarhisley @aiclboretiadiivmtiom bisfthese f 1 ows

flow. . ,
oo B FRAR U RLhE P YD R Pl B MRl )
ethy 1aaﬁlm@hrmm 3@f7 ﬂﬁaeﬁii(ﬁl M2deveiSheptiiR af PR HA ), SOLMEMminsm

nbined wth -octene, ethylene, and hydrogen

bis(2, 3( @ﬂ@@%@é@za@w@fﬁéﬁn@%ﬁ@%wé’btlb@cwwuﬁﬁ%@n forsé@vneth} (t-
buty i)gigﬂcﬁlifegédé 8, ét VIH&@% %Qh;%“aeln'x M’g% (Jtl%%r) 9_8 S t £d Qﬁvl&ﬁl@% Qtﬁoxmic)

etamaa ént/ nonone
{(SA2(8olution is controlled by use of a heat exchanger

before entering the reactor. This streamenters the

bot t.om of the ;eactor. The catal yst conponent
Exampfts 120Ch red using punps and nass fl ow

nmeters and are conbined with the catal yst flush

Genesd Highh Thrauythpuo Paadiet Bdlynivrizatibe Geadiunsof t he
reactor. The reactor is run liquid-full at 500 psig

£ R ke V00 S Pl S Bl

polym%ﬁtdtlohlr&%&)r ngpm &J&ﬁaﬁi@@&h@ﬁyrﬂﬂﬁl‘é@ﬁ@m Hsaﬁl%darfﬂ erated
i nsul at ed. merization is st%f the addition

substagfially asrﬁaﬂdlfngamé{ﬁﬂ’atems Wt 6248.a40 w., £.307.€9. 41, Bl 58, and
h

o316 5L A LRI Loy OISR g2 IS Dl

ahy%hSOmhﬁnmhbmﬁ@ﬂi2qupﬂ&&sﬂ@akhﬁ@ughb&mﬁ@ﬁﬁo@k@ﬁﬁﬂgeﬁaiG.i

. hefore de t|||zat|o The p roduct is
equwﬁ@&%ﬁﬁ%&*@é dR PRSI d8i5HE T é’ﬂb&ﬁ&?g Msia5s sRPdEKEd i parallel
pressu%‘féa%? 8RS Qeehathepet h@ﬁdd?ﬁ&ual ?é’a@ﬁ)?%c?l}s ideta E%nﬁ{‘ that are fitted

results are contained in Table 2. Selected polymer

with agropeighié glasy @bpr dhd de&zmgwmliﬁablneea&h reBBor\WMEl is 6000 pl.. Each
2008/ 06753 PCT/USZOO?{%SG 97.

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
-50-



-4 11 171- V.) -t " MCr~ Nf" ~ Nf'"i M... .....

"JOCad .". +-" MNc+1 NCJ] \ - ~ - .-, - .- - -
WQ 2008/067538 . - . . Cam .-, ..... cy6 tl~r 00 ;.c POr/ws2007/086097
o, -- ocw[~. OC~V3'~r;h3NCE1~rC3+LScf'

~'"A CCl+. i'oC'CE" "C''G CNOCCt~'d3Cf

WMA@S: § mx%lt,ur%of tw&ata’lvsts %_Psed the&ea%nts are grem1ﬁ‘d in 8?3%3”

immediattlyyxionso additionnotthesadpr. X§berr rd@3ent is omited,in rm emﬁérlmenh the

c)' .- cyCC r- CCCor. U:s, ...CC
above %‘% @@\Q@O@ gg’m‘”l‘%? Rajaipeq- EM"R?FWT“’HSZLM&’%OE‘%? OF n
appmenHieN i szgut@v Ganb He@gerrﬁmé/d Hh{ lene N)nsump%zé?rstEFe Fc(alheﬁ After
(~ coooccocrcccceccecc

qucncé@ng p.ﬁﬁh;[ig@ 4!16 re@cmrs@re Q@)i?d Nli'r thti‘ ;gi@ Nbgsawﬁ- uﬁm,ad@ -The tubas are

Centazﬁm%né@ gmléfn(é) ax@ W &&d@n@%e@r@fereﬁc&?@tﬁe& l@{ é&ld’%he ke
§1 c~. >zz i MF~tr '"+} MCf' L) - -Co
weight givesghe net vigid pf gplygpr.cRegis gt contagned: u@T@@y (Ic)i@ Tablg lygnd

elsew}wreg mcaﬁe aéﬁicazior{, c!;\lnggtjz}'txw: &Ln%u'ﬁd@e $ndicated by an asterisk (*).

[170] Examples 1-4 demonstrate the synthesis of linear biock copolymers by the
present invention as evidenced by the formation of a very narrow MWD, essentially
monomaodal copolymer when DEZ is present and a bimodal, broad molecular weight
distribution product (a mixture of separately produced polymers) in the absence of DEZ. Due
to the fact that Catalyst (A1) is known to incorporate more octene than Catalyst (B1), the
different blocks or segments of the resulting copolymers of the invention are distinguishable

based on branching or density.

Table 1

Cat. (A Cat (B Cocat  MMAQO shutthing
Ex. {(pmol} {(umoly (umob (umol) agent(pmol) Yield (g} Mn Mw/Mn  hexvls’

A*  0.06 - 0.066 03 - 0.1363 300502 3.32 -

B* - 0.1 0.110 0.3 - 0.1581 36957 1.22 2.5
C*  0.06 0.1 0.176 0.8 - 02038 45526  5.30° 5.5
I 0.06 0.1 0192 - DEZ(8.0) 0.1974 28715 1.19 4.8
2 0.06 0.1 0.192 - DEZ (80.0) 0.1468 2161 i.12 14.4
3 0.06 0.1 0192 - TEA (R0}  0.208 22675 171 4.6
4 0.06 0.1 0.192 - TEA (80,03 0.1879 3338 1.54 9.4

Ce or higher chain content per 1000 carbons
Bimodal molecular weight distribution

[171] [t may be seen the polymers produced according to the invention have a
relatively narrow polydispersity (Mw/Mn) and larger block-copolymer content (trimer,

tetramer, or larger) than polymers prepared in the absence of the shuttling agent.

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

reference to the figures. More specifically DSC and ATREF results show the following:
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[173] d v X Tﬁe ?S{C c%?»f(f%} {h§ p%)}lx:%er%t g’(drﬁlpli%h&ws ’mi g» (;\Imé}gﬁ point

(Tm) NlthlahE—atl‘dz fuftof 0N 8. 13)/g. N’I‘ﬂ@c&?esp@hdﬁ@@CMSﬂAMur{\é {)wvsChe
Nv- MCnlcnc .. MCe - in~C7/ ~C7Tr EniCtl M-, d
tallestedyat(3d)5 "M Wikwh PES ateaef B9 payens? Tasdifgrengeoptween the DSC Tm

and e AN o) () (8 (&) s ot M-~ G M
vti MCn MM (c) CC7 CSRv ;, MM(c) -z1' r r, 1,:h

[y - “Ihe DEQ c@’ﬁ el-f-gr f%fe, polndtZf E?mn%iw 2shods E%eﬁk&mﬁﬁ’ 106.7°C
nrn = (c)~(c) 0 (c)

meltinggping (T (n@ W 1‘5{@) he@‘@qf fp@pn é)§§ 14.ey/eC @g)co(rg%;ae(@ix)pg jZ‘RYﬁ%lF gurve

showsgp egleg pg%l%szt stéhzl’ﬂ \z;’i’th ix Sf&@{?a (E):; é? peﬁ;;qu Eh g‘;{" t}ngé%?:wfen the
ESC"Hn(a%Eﬂ(@ch&af@lﬁS@t =i+ [ MIC tr1 " . ~TNC 1

Ni X r n I (c)

[175] 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 }'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.

[176} 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.

[177} 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
48.3°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.

1178] 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 Terystafis 47.4°C.

[179] 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 taliest 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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cT'coOOCI NMrso- o- ;~o0o'd GvwSMO00Tr r CSC

‘r CCr hr G r c* ytiSOC f"‘OGfIOpOQO

separa(ti%g\ EE% %393 qu)o 3C% %’\i&te&%Cﬁ hotg% 8rese(:ﬂce) ?% hagh cr} staig{le and a

low cifyst@dBné pGlymer. The @xt&ré;rbé bbtSveen (¢ DSC TACaK the ToryW@f is 43.5°C.
2008/ 067538 PCT/ US2007/ 086097 [1811 The resul t ng

polymers are tested by DSC and ATREF as with previous
Examples ool 9 Commaratives Bl Contingpupfelutipn Polymypization; € atalust

o] e polymer of exanple 5 shows a peak with a 119.6
Aui 2ty ting point (Tm) wth a heat of fusion of 60.0

~JIg. The correspondi ng CRYSTAF curve shows the

[18Q4 | esCop@awuasolaﬁetﬁﬁsly\mﬁzsampeak carred oof inrsOcdnputer controlled

t. The . th C, T th ™
sutoc 5 G eqh i) Syl SIS Mindroderiiee pi SR ey fsprar
Eav a@ib Exanat & ofVRRN WhethiRe @'@n?aﬁ)h) ahiikbe 2 70 Mehbing 22 kg/hour),

nt (Tm with a heat of fusion of 60.4 J'g. The
I- Gcf%r%néélpjéwam G oy s ae prpplicdsH @wis’ T aeacty|eneigpedeih agacket

o Py RO AR Ry TRl b Py
measufeiebDS@asuflve chotroltdne Apalrphierspefd eéaqﬁtmtm pUmpkomsolathe solvent
eak with a 121.3 C | ti pmntvmthahe of .
flow (A AISTGS. D 3510r TG VLGRS R/ PR P s taken t
prowc&rm}@ﬁ flobRGort @k Lastsgakoddald Q- 12 oMibm liesR@akh@8@0 P gitator.
percent. The delta between the DSC Tm and the

T hﬁsem’gﬁwﬁmw@rwb}l\@mﬂ\im mags (HSOnelsrvandiaontroligsl by control

Valveso&l W@ m%uaﬁ éﬁﬁéﬁen@efﬁe%&ﬁ:hvgiax{%gg?h% u 6xﬁn%%§lé%tg Pﬁmbmed

with ITMezﬁQtitthp@ ndd hgdCEMSFAREe aitdyend &b onthetrbetdrald @ads low
at . 80 Cwith ag%ﬁ] area of percent. The

1
conrEF i kiaiebnc e e r?méortaﬁéeeﬁwﬁygbsftmf?r%eﬂm*he

solvei{t%m-gp Sol R ﬁ%ﬁﬂ@olfe%rbvtdgg oPg hé’ﬂ%&c&%a%@k %m%nﬁg as
eak with a 124.6 C nelting point (Tm w a beat

reactopf quhf@ sirem ofiterp3hsbtagn offthe regtare dponatikyet (@Mﬁﬁm selutiges 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 fraced 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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Table 2 Process details for preparation of exemplary palymers

shows the tallest peak at 80.8C with a peak area of

The delta between th
[187] The DSC c
of exanple 10 shows a peak with a

16. 0 percent.

e DSC Tm and the

urve for thecpok3mees6097

115.6 C nelting

point (Tm with a heat of fusion of 60.7 Jig. The

correspondi ng CRYSTAF curve shows

40. 9 \%Lh @peaK area of 52.4 perl

bet wegr the <0G “Hnsand: #¥heoTorys
The SBE Eur ver'Fof T fre~ poftymer—&f ~e

peak iwith a 113.6 C nelting poin

the tallest peak at

cent. The delta
af is 74.7C. [1881
xanmple 1 1 shows a

(Tm with a heat of

f USi on ~of: 76: 4 «Jkg: ~The: gor respondi ng CRYSTAF curve
- 56 S\ 260806 7538~ PCTAUSIOB7F 686097  shows the
tall est peak at 39.6C wth.a peakjarea of 25.2
peﬁc 0t gT;be: @Iej t:‘% ﬁe@@g@c@gﬁc T and the Teryst af
EF g & DSCecuFrve>far the gol ymer of
l e 12 shows peak vmthallBZC#msItlng poi nt
Witk F B eA S0 3 usi o B 482D 1/ g. £The
Spo d*rTg“CRVST,KF“EuFV"e"érTons no peak equal to or
ahgve 30 C. (Tcrystaf for purposes of f@rther
cabgulati apd s g eherefore set at B0C). Fhe delta
bet.weB ¥ t.he -DSC Frir and @ A Tcryséaf is § 3, 2' C 11901

SC curve for the polynmer of e

Bealk Wit h a.1l4,4 .Co el ting pa g

EuBizd DE < 2 J%E STHE Edt Eesppndi
the tallest peak at 33.8 C

erccent The delta ~between-the
i.s,84. 4Cr-[:1§ Ethe DA}
D.

al

a)

peak vvlth a 114 3 C meltlng p0|nt
% J/ggr:r & gof respondi
est e St B2.3<C
percent . The delta between th
st&ﬁda&%z 0¢ [193] The DSC

D
-

,,,,,,,,,

er of' exanpi e 16 shows a peak

fhg tor respending (CRYSTAE curye o5
peak«f at: 485 @ € th<as peaks area of
del t a_ between the DSC Tm and the
PlQ@mThé DSC curvefor therpotymer of
SHows—a peak witth at116 0rC- ~m~ = =
— I £
~ols, L, ., ., 033d& dE58 5
. 2
ERcX AEEZo &
S 2R e g
[P R o B o SR N B S T 2 e B - S 4 e
7
e £
%jﬂﬂgg:j‘ﬁ’,i‘ji-‘:-:ii‘::f‘;‘i g
o
E o 2
253 ¢ 29 %
Wl s 5 03 2 3 2 2 2 2 2 3% 3 gz oo e
[=
. g
bbbt werwa2odoxnoneal §

-54-

Mth ag

exanpl € 13 shows a
(Tn)'-'vvlth a heat of
i ng CRYSTAF curve
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Density
(g/em’)
0.8627
0.0378
0.8893
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0.8785
0.8825
0.8828
0.8836

0.8818
0.8700
0.8718
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avai |l abl e from The Dow Chem cal Conpany), Conparative
1-1* is an elastoneric, substantially |inear
we@tdvgloersas | - oct ene copol yner (AFFI NI TY(r) EG31BOT1/US2007/086097
avai |l abl e from The Dow Chenical Conpany), Conparative
Is a substantially Iinear ethylene/ | -octene -58 WO

I
e A -

examplBMRaByl)s, are Gofghlanat i ve J is a hydrogenat ed
styrene/ but adi ene/ styrene tri bl ock copol yner ( KRATONTM

Gl652, available from KRATON Pol yners), Conparative K _
(182 5 t Fes Wopicusicifer Garekmes af %xaﬂ(piws?!%\*«’b%wgvﬁ%“% ¢

I [ i r
metie By SO CAAPYRLDG, 5R5L5 4051t SEqana B ar e
showshthgiallde pper atdreCMechandabalreaRFfaPer pdresit. TMhe Ba‘harheﬁeéelnehe DSC
Bl ocki ng 300 % Strain Conpression penetration
Tm andthehgt Halas 72985/ Recovery (80C) Set (700) Ex. 1 (C)
I b/ft- (kPa) G (1 00C) (Percent) (percent) D* , 9

0B S0 By T Rl hgdl ol e g0, 5

meftmé bbint (”HmEﬁfkth%dieéﬂot f951817 of 6014 6@, ThO cdREpondn8 UIBETAHR curve

100 - 8 - 68 12 - 79 13 95 - 684 71 14 12
shows_theytallest peak g@4.2°€ ‘vyltlsgpeajg@r@l@ 62. pereyy. Therelip Beigeoy thg DSC
Tm &“gghﬁzg?fpgégf%égﬂ"ﬂlo - - 19133 - 9 - - G 75 463 (22.2)

[184] The DSC curve for the polymer of example 7 shows a peak witha 121.3 °C
melting point with a heat of fusion of 69.1 J/g. The corresponding CRYSTAF curve shows
the tallest peak at 49.2°C with a peak area of 29.4 percent. The delta between the DSC Tm
and the Tcrystafis 72.1°C.

[185] The DSC curve for the polymer of example 8 shows a peak with a 123.5 °C
melting point (Tm) with a heat of fusion of 67.9 J/g. The corresponding CRYSTAF curve
shows the tallest peak at 80.1°C with a peak area of 12.7 percent. The delta between the DSC
Tm and the Terystafis 43.4°C.

[186] The DSC curve for the polymer of example 9 shows a peak witha 124.6 °C
melting point (Tm) with a heat of fusion of 73.5 J/g. The cotresponding CRYSTAF curve
shows the tallest peak at 80.8°C with a peak area of 16.0 percent. The delta between the DSC
Tm and the Terystafis 43.8°C.

[187] The DSC curve for the polymer of example 10 shows a peak witha 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 Terystaf'is 74.7°C.

[188] The DSC curve for the polymer of example 11 shows a peak witha 113.6 °C
melting point (Tm) with a heat of fusion of 70.4 J/g. The corresponding CRYSTAF curve
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- [ 5 Failed 100 K* 152 - 3 - 40 [201] In Table 4,
w@eopacaEss ve F (which is a physical blend of ther/Usm07/086097

pol ynmers resulting from sinmultaneous pol ynerizations

using catalyst Al and B 1) has a 1 nm penetration

qhowsnﬁgzn‘gaglﬁs%t UhE OSfr‘]} @F‘e I’(h g O%k eyt\"ga l@?%ge ﬁn?snggcélpaace?\wenlthe DSC

a o nper Tire"o rgre

Tm arfdUhd P&k staX3APlees 10-19 all have a 1 nmm penetration
tenperature of greater than 85C, with nost having I nmm
TMA tenperature of greater than 90C or even greater

[18Han 100CDSThiusvesthoths rohaterto exm#elw pobynepsikhaitea 113.2 °C

me*ﬂﬂ@&%ﬁ@@? PEBATROS bR af ah S SR PAR RO TR cure

showSCRIBRE 6h@ll (o5EBRLvDas °@. 9pQdsds f@F‘bJ b&sto? ARELALHF@a@n is
a out 1 7C, but it has very poor IFhlgh tenperature

theref@GEt at G e I3k alalts betwotn BibAINC T0Manpehe éntystand 83t2°6l so
failed to recover -59 WD 2008/ 067538 PCT/ US2007/ 086097

anpl e, b e) duri a, high,te rature (80C) 300 o
1487 Cond e PG el B vl ERESTe dahyd £ Py wita 1144 °C
meltn%%!oymﬁ" %h@t\ﬁea iRatid {f4i6n 600D NAL I8 c%f‘reﬁfoﬁ@ﬁ&tGWSTAP curve
unavail abl e even in sone comrercially available, high
showsgrbe fablestaaaleatt 13et toplithstesk eteast drfgrescenf. 202] deBi fefveneh yhe DSC
. Table 4 sho a_l ow (good) storage nodul us ratio.
?*ﬂan§f59§@$ﬁﬁﬁﬁﬁgvt§ for the inventive polyners of 6 or
| ess, whereas a physical blend (Conparative F) has a
[19tpr age;hgrg@@l f%?{h’é%h‘?néi‘fof 9xz§1\5}9e 44 %ﬁ&@ﬁ%@kmﬁlﬂ%‘ €20.8 °C melting
octene copol yner Conparative G) of simlar densit
point flas) witls b beagd fmmdubfu@?r‘}al;g oTthmwmndﬂfg Ryl tlrderve shows the

taliestrgﬁgglg%te’}; b ‘(afgéthdzrpeg %6,:2;3%8? %bg%étgth aﬁtlsscg?tfx Betlvxeag ehe DSC Tm afid

the T éﬁphﬁgq:Such polymers will be relatively unaffected
tenperature, and fabricated articles made from
such polynmers can be usefully enpl oyed over a broad
[19Bnper athe DECramngefor Tei el fneatod meammé 15 ain st opagevith a 114.3 °C
. nmodul atio and t gnper ependenc S.
meh%&%@mﬁﬁv‘imh afiat o CRn of e gfme egﬁﬁ??ﬁ?&?ﬁﬂ&@%%h? gurve
h étﬁ BlEsihe 1536n§*>(§ W8 AR SU S DRMIAL | PRSaeith 203 eed MR DSC
SHOW e |%§¥abae 4 al so ﬁﬂﬁonserate ﬁ%g% he pg ymsrseeolfa‘?L
Tn1mkhﬁeﬁn&emtmdﬁiﬁpossess i mproved pel | et bl ocki ng
strength. In particular, Exanple 5 has a peIIet
blockin strength of MPa, .nmeaning i

1B e R o o Shicoty etio e BanEla 16 chesad Berkyith a 116.6 °C
meitirgodmgr(@fn' h VWGt aﬁleﬁﬂgf @31\6@ el § I]%W ﬁl@%h@%ﬁj‘flg ng Ctﬂd@ﬁ%p g%lr%

ing strength is inportant since ghi pment o
showspthb ymrtemspeh}aw 430 t@mgd dqleak kicn@f §§.Derglhs Thaﬁeireelmmhteni the DSC
duct clunping or sticking together upon storage or
Tﬂlm§ﬁh®6Fﬁ§mfﬁé§di?rng i n poor handling properti es.
[194] The DSC curve for the polymer of example 17 shows a peak witha 116.0 °C
melting point (Tm) with a heat of fusion 0f 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,

[195] The DSC curve for the polymer of example 18 shows a peak witha 120.5 °C

melting point (Tm) with a heat of fusion of 141.8 J/g. The corresponding CRYSTAF curve
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[198] The DSC curve for the polymer of comparative E shows a peak with a 124.0

°C melting point (I'm}) with a heat of fusion of 179.3 J/g. The corresponding CRYSTAF
curve shows the tallest peak at 79.3°C with a peak area of 94.6 percent. Both 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.

[199] 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 Terystafis 47.2°C.
Physical Property Testing

[200] 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 I is a substantially linear ethylene/1-octene
-58-
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[201] In Table 4, Comparative F (which 1s a physical blend of the two polymers
resulting from simultaneous polymerizations using catalyst A1 and B1) hasa 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 I 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 I mm TMA temperature of about 107°C, but it has very poor

(high temperature 70°C) compression set ot about 100 percent and it also failed to recover
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PCT/ US2007/ 086097 Optical.. Testier Table 6 Pol yner
Optical Properties Ex. Internal Haze (percent) Carity
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exempdBieB Dolyehetd h:38 a@iqt&&oﬁﬁmﬁﬁoﬁ b1 pibperti8s 68av@ilabid Rvdh ik Abme

13 7. 9, 14.59 15 11 74 66 16 39 70 65
Cmmﬁ‘%’é 3’7%**%%‘" %i%‘ ReffosBangs ¢ %“’? s§qelagomess 5 73 56 Hr
12 76 59 20 75 59 [2091 The optical properties

[20BpPOr t eGhilanyTakiie 46hak-€a RAS Bho8Nst6ABP HRESIO RutidD| ded
films substantially lacking in orientation. Optica

G 258ndperia°es forthe iy cporypmyscingy 6196 lgartegeas suby sigilddend
{Coméa%’tﬂ %3) hqy ? sttg?ag\\églﬁécﬁmsqgﬁé B¢ @%ﬁ[g?% ﬁaé%{n%%;/@l%r%’aghegrg ﬁopolymer
{Compsdratistel G}‘n@ sagéntdeasipl loy edtdragd hediyod e nh pater ofimagnitude greater
{89). Exis déas%% Eg rt]}?at %Ie sl}/grlaft:el %En%!i&%sk ra%% Ogla%ag%rzgar be as close to 1 as possible.
Such polymers will be relatively unafiected by temperature, and fabricated articles made
from such polymers can be usefully employed over a broad temperature range. This feature
of low storage modulus ratio and temperature independence is particularly useful in elastomer

applications such as in pressure sensitive adhesive formulations,

[203] 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 0 MPa, meaning it is free flowing under the conditions tested, compared to
Comparatives I and G which show considerable blocking. Blocking strength is important
since bulk shipment of polvmers having large blocking strengths can result in product

clumping or sticking together upon storage or shipping, resulting in poor handling properties.

[204] 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 I all
have a 70°C compression set of 100 percent (the maximum possible value, indicating no
recovery). Good high temperature compression set (flow numerical values) is especially

needed for applications such as gaskets, window profiles, o-rings, and the like.
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sol utg on ijs |al ljowed [tp icool . Any|ether iremaining in
the ex¢ Eagtor is returpeditio the flask. The ether in
t he fg@Sk i 8. ev.aporat ed, iunder..vacuum at- anbi-ent
t enperatune ~|and T HAUFesiilti'ng S8l ids” ané." plir ged dry
wilt h zni tragen. Nn) residue i s triansferred toja wei ghed
bat &=z usi|ng successive -63 WO 2008/ 067538
PCTES20Q1/ 086092 chashes o{) heXane. |Ihe @nbi ned
hex &ne” dashes “af & | Theri‘evaporated) wi'th “anotiner
niit r-ogen, :ipurjge,i angd tweniesi due driji ed, under { vacuum
ove(%"g»glgt at 40C. |Any temainiing iether in the
ext et @r |i s jpurged, dry with injtir ogen. éZl_ll A second
clie@nt & euind ' BISTE 60T || sk “char §8d%w t-h=350 1. | of hexane
i §7Then | dqonnecte€éd g thelextiractor|. [The hexane is
hgated &po |refll ex| with stirrjngland maintjai ned at
reklas for! 24-hours atlerihexang- s flefdt ot i ced
candeéhsiny i'nfo Fhél HRIDEL e Fealihg s then! stopped
and the flask is| all|owed to gool|. ﬁﬁ) hexa;’{g remai ni ng
ing@g@gxtraﬂgt oriils tllgjlgsfergadﬁbacl«@tog theifl ask.
Theé 3ezane i3 nemmged by|<eFppar ali on [#Eler  vacuum at
anbi-ent—-enperatpre —fand—-any-+restaueremainrng i n the
$llask,is transflerred [to alweighed| bottlie|using
Bucézb_%gizue hexane (washes. | The hexane!in ithe filask is
gviapor ated by Mt dgenl ' ipurlge: | -and |t hd 't elsijdue is
azacuum dfijed ovefni ght [at [40C. |[1212[L |[The pol yrer
Banpl g, renmining iinithe thimle jafter the extractions
Es| tRansfenred. fylomithel thlnblocto asweighed bottle
and \aed{fE dd 80 BvRFEGHE AL RO = REgE s jar e
%ont arnegirmran e aplie ether| et her [GSihexane
dexangzGK resf due | w|. ispliuplie soliublie| nol e sol uble
B0l ubf é ke B mbe xSanpiees 13 DS (Percent). per cent
g)y—Cpercent)yrpercent-percentt—TConp L9097 70. 063
.69 32.2 0.245 22.35 13.6 6.5/F | EX. |5 1.006 0.041
.08 £:0/040 B./98.14.12 11,6/
- ERET) vy = loo © r
-t i1 B A IS o IS L1 S A R A - A N i I B BEEEEERE
£ £
= - =
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P E8
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Ex. 7 1.092 0.017 1.59 13.3 0.012 1.10 11.7 9.9
Determ ned by "C NM R Additional Polynmer Exanples 19
wWe208Qe1388 nuous Sol ution Pol ynerizati on, Cat al B&ST/US2007/086097
Al/B2 + DEZ For Examles 19A-1 12131 Conti nuous
sol ution polynerizations are carried out in a conputer
roII - .
ent soparm 1‘g\;{a’u ‘?gﬁ%m? r%%%m%g%ﬁﬁ%%&% as well
as fbﬂﬁari\o,us ebyirtoe ,p(xlts,fﬂmi stregnbian deriyedatogen It(mhebeeseals ad) the
are conbi ned and fed t a, 27 al |l on react
B EA OGN G5t SO B BT B Dy e SRS to 1SO 4649,
063@&% 5 +\lx i%g% vohle 10*5?5@%55&5&{{ SRt of hen™l gRersti ?@mﬂaﬁ about 80
con by use of a glycol cool ed heat exchan
mnﬁeet@reepenmibelessnlgart Frouf é(bmﬂer In Thetesahimhysiungsnpio @me higher
oS Ztlon ar e {h?e&e E g}r,ygagand mass fl ow
‘OH%? ATHESYERE T PR gUTdStul 1 at
approxi mately 550 psig pressure. Upon -64 WO
30053/ 067538 s PG IUS200:6L23609¢nsilexbtchad tetih ﬁrangamfahé; inventive
wat er and additive are injected |n_the

polypiits efieratiyel OB meror MighyF- d‘ﬁ;% N fhEablet affe%tsgmméh {pr the

invE @I HAR0RSs LAeLPRIYERL ﬁi@b'n@f' of 885tk Al a5 H080 BAS IComparative
reactor solution Is then heated in preparation for a

polyiNvo-gshagly tewedbatsirzagthom higher thol YdhmJand unreact ed
nmononers are renoved during the devol atization

P52 AL B bl AT LR Bl

stree@ it 150yRtenSatait (cﬁﬁmﬁﬁl‘aﬁfﬁ}w ]Zz@hﬂ:r@a@acame SIS malads)ahktn dome of
a computer controlled autocl react

the gAMPAREY HEAMRIES: (& @PPABS F5Ew &jﬂ%ﬁ% fgéﬁ‘e% g‘ﬁvéﬁffess value at
IS(&&%@EJM Bt @U@kﬂ’e@&] 18ssf HAM @é’ii@\?k%ﬁbé boi @8 Ha@k retractive stress

, hyl ene at 2. 70 | bs/ hour .22 kg/ hour
Valﬂésdfd‘ﬂ éﬁmeﬁrrcandtrmdﬁ dgekPg Qﬂverlé) mdl}gwbgutpkilﬂﬂé&at( oK.l 7)-

Polér%)ﬁfs Piﬁgﬁagq%eﬁ tha g@%g’l%ef‘ 3{% c%g%?s% [F%e wiog{g%e rcfﬁg’{% "&etul for

elaftRefhplitntioRe st Ofstic SibeBasu ffﬁﬂicb.ye‘;@ediﬁgsndnk&@mn fabrics. Other
controller. A variable speed_diaphr controls
applisatias [iydvde dipRsfy ateae o mvdicy @?@lqng Wtaﬁg)a}"% aeRlisationg such as
of the punp, a side streamis taken to
mb%%%%?%%&?ﬁ%&ﬁ flows for the catal yst and cocat al yst
injection Ilines and the reactor agitator. These flows
d2@81neasliﬂdd Spisophew @tmbstre@wefhﬁacgéom (260 mretcertsstran & also
con cont.rol val ves t
imaPeht B R ol RS Shedaia TR Comperiye ¢
LoGendiceedamaiiéh heagahani: p&thyt @ogys iandrdepdttadenppidagoss such
used) and fed to the reactor. A nass rom1controIIer
as digpais il eI NGRIP WRGHIITEGBTON o Y4RNC PERRCTISS OET IRRR HIg periods at

bodW Em ngpggg%gggﬁ@f t he sol vent/ nononer solution is

cont y use of a heat exchanger



before entering the reactor. This streamenters the
bott om of the reactor. The catal yst conponent
weeshees are nmetered using punps and nmass f | BOT/IE108T/636097

and are conbined with the catalyst flush solvent and
i ntroduced into the bottom of the reactor. The reactor
oﬁ&;ﬂéﬁm'iq.‘“ d-full at 500 psig (3.45 MPa) with
—p‘vr'gm'cru% stirring. Product is renoved through exit
| i nedlead Polomet Opticd] Prdyerticsactor. All exit |ines from
t-he-r-eactor—are-steamfaced—and—nsul-at-ed:
Ay mer 1Bepa 25 e it AnCSEs ereent] |
ardount | 8f water into -t Wit ey
tGhilil?ers or other al cﬂ:‘n,gtha [aa TAVA AT -
Brough!d static nixer product st%amis then
gat ed BY passing thro a_heat exchanijer before
evol at 2Bi zation. Thei polyner product! s recovered by
X& rusi 8A using a devol&tilizing extruder and water
obl ed ol l etizer. 121538 Process_detail¥ and results
ri@ contidined in Table| 8 Selected polyier properties
rig provBded in Tables| 8- C. -65 WD 2008/ 067538
G/ US2@07/ 086097 1216151 n Table 9B, ifventive
xianpl es 19F and 19G show | ow i nmedi at g6%et of around
514~ 705% strain after{500% el ongati on.6266 WO
038/ 064538 PCT/ US2007/ 886097 '-~ '~ NN N NN ~"'3 N
s Gas3lN".7 Crt Bf ~V ~ X X X X6X X X X X 57
J7 1T Nost MMZ™ zr773- ~. v; towles NEt 'f, eft
fig " T. gy~ Tt NGNMNMNNNTIFQNNNWV v: "r rn
fe VSitig (n 3fi vv ir~+" cCCOCQ0 G.wCCH
GwW 5 73 36
H* 12 76 59
J* 20 75 59
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[209] The optical properties reported in Table 6 are based on compression molded
films substantially lacking in orientation. Optical properties of the polymers may be varied
over wide ranges, due to variation in crystallite size, resulting from variation in the quantity

of chain shuttling agent employed in the polymerization.

Extractions of Multi-Block Copolymers

[210] Extraction studies of the polymers of examples 5, 7 and Comparative E are
conducted, In the experiments, the polymer sample is weighed into a glass fritted extraction
thimble and fitted into a Kumagawa type extractor. The extractor with sample is purged
with nitrogen, and a 500mL 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 residuc is transferred to a weighed bottle using successive

B3
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gmgb@nﬂ ¢he M&dne Fridd urldler {tNuem-oviernight aBE40°C. \A1E derlaBng &thérSn the
GC.O0Jr rnr '~3" cri

extractor is purged dry with mtrogen

[211] A second clean round bottom flask charged with 350 mL of hexane is then
connected to the extractor. The hexane is heated to reflux with stirring and maintained at
reflux for 24 hours after hexane is first noticed condensing into the thimble. Heating is then
stopped and the flask is allowed to cool. Any hexane remaining in the extractor is
transferred back to the flask. The hexane is removed by evaporation under vacuum at
ambient temperature, and any residue remaining in the flask is transferred to a weighed
bottle using successive hexane washes. The hexane in the flask is evaporated by a nitrogen

purge, and the residue is vacuum dried overnight at 40°C.

[212] The polymer sample remaining in the thimble after the extractions is
transferred from the thimble to a weighed bottle and vacuum dried overnight at 40°C.

Results are contained in Table 7.

Table 7
ether ether Cq hexane | hexane Cy residue

Wi, soluble | soluble mole soluble | soluble mole Cs mole
Sample {g) (g) (percent) | percent' | (g) (percent) | percent’ | percent’
Comp. 1.097 | 0.063 5.69 12.2 0.245 22.35 13.6 6.5
F*
Ex. 5 1.006 | 0.041 4,08 - 0.040 3.98 14.2 11.6
Ex. 7 1.092 | 0.017 1.59 133 0.012 110 11.7 9.9

" Determined by “C NMR

Additional Polvmer Examples 19 A-J, Continuous Selution Polymerization, Catalyst
Al1/B2 + DEZ

For Examples 19A-]

1213} Continuous solution polymerizations are carried out in a computer controlled
well-mixed reactor. Purified mixed alkanes solvent (Isopar™ E available from Exxon
Mobil, Inc.). ethvlene, 1-octene, and hydrogen (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
-64-
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unreabfed BéhomerFard 1980 Q% EIN@hOfvolati®atida profesd. The polymer melt is

pumped to a die for underwater pellet cutting.

For Example 19]

[214] 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 lbs/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.

[215] Process details and results are contained in Table 8. Selected polymer

properties are provided in Tables 9A-C.
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-69 WO 2008/ 067538 PCT/ US2007/ 086097 Exanples 20 and
21 [217] The ethyl ene!a-ol efin interpolyner of
waEx@sps®3s 20 and 21 were made in a substanti aP¢HUS2007/086097
simlar manner as Exanples 19A-1 above with the
pol ymeri zation conditions shown in Table 11 bel ow.
poly | Led .t of
B S P e LU PR o B et o
arol@dbb®- 30 06 strd @ﬁ@rieﬁe&iamgméddl tives of Exanples 20-21
Exanpl e 20 Exanple 21 Density (glee) 0.8800 0.8800
M 1.3 1.3 DI Water 100 DI Water 75 Irgafos 168 1000
| rgafos 168 1000 Additives Irganox 1076 250 |rganox
1076 250 Irganox 1010 200 Irganox 1010 200 G nmmasorb
2020 100 Chi mmasorb 2020 80 Hard segnment split W%
35% 35% [218][ 1lrganox 1010 is
Tetr aki snet hyl ene( 3, 5-di -t-butyl -
hydr oxyhydr oci nnamat €) net hane. |rganox 1076 is
Cct adecyl -3-(3',5" -di-t-butyl -
hydr oxyphen. yl ) propi onate. Irgafos 168 is
Tris(2,4-di-t-butyl phenyl)phosphite. Chimsorb 2020
is 1, 6- Hexanedi am ne,
N, N -bis(2,2,6,6-tetraethyl -4-piperidinyl)- polyner
wth 2,3,6-trichloro-1,3,5-triazine, reaction products
with, N-butyl-1.- butanam ne and
N-butyl -2, 2, 6, 6-tetranet hyl - 4- pi peridi nam ne. -70 WO
2008/ 067538 PCT/ US2007/086097 [ Vx ~{ ci Ew vc - v
r E [~x/ p ILIl V~T
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Exanpl e

22 - Fibers of elasti

c ethyl enefkL-olefin
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el astic
was use
havi ng™

th=fbb
tothé~
Si
bu
I b
30

T H

and

—
=y
D

B2(n — 12
T Cooly < Fhw

g

=
o

~ 2 0 ©
- &GO

<
(]

Ml

Fidw

b3

q;

3¢

S

H,
seem!

CHy, Solv.

Ih/hr

Ol
L/

oxanﬁ)
{ hydr oxy-2,.6-di et hy

N approxi mately roun
er, was_nmpdg the fol | ow

3000 ppn1CYANQX 17

5-1 ex r Anet Byl Pl
[ 220] During melt spinni ng,

i & hiir gspleét & o p"e)r e

SHucec

Aneten, o a,spin tenpes
196¢

‘Bw@ 3 n,%rm

JME

(n.

T
Q(:-H

th/hr

Ex,

2,8, 8- Er Eazi fe-2, %, 6-

CH NASOR@ 944

@l%er
;iCE
; _cont

vww\u\—-n—li'_‘

(5),

n was designated fro
D0z n;CroRS of R25inmkcr
90 #i €réns £ 590° nfcr
acks were spot-wel ded
ElsZTrged gack zald ghnk
using a die pr

4

ofile
N nbit €, ~a~s@ e {4 nk
a spool wei ght
KedquIﬁgwlzﬁ<ﬂ
king agent” whi'
pool beIOM/about 39
toZag %OBCH :fli)efl:
r having the generic
(avai Labl g fyamJhe D
nake “*rm'no*fﬁ ament f i
xi mately round cross-
|5mgwmmR¢Wh
.3 a =dénsi ty ©of~ 0787
as Exanpl e 20. Befor
0z addit Eves Iveg e aglde
(Xpolydlnethyl si | ox

Qﬂ d- buLyI

ﬁ
Pig o 9-7@-1
T heoo
0% G 1519

@ 5

23

C.

P-4
=

6

‘601

101
124
188
38
53
17

251

32303
32675
330.33
32561
318.47
32339
5.6

3203
3173
3450
33.08
34.87
34.02

9.0

35.29
54.95
50.43
50.25
50,15
5502

746

191

19)

A e -

@@nt.

ad 2 oz freReznmengf i afrent fibers of 40 denier

Cross-secti on. Bef ore
ng additives were added

)dfyﬂem = 7006 :pﬁhﬁPDhBC(polydlnethyl

90 (1,3,5-tris-(4-t-

(1 H 3H 5H)-triune. and

L butyl)am no]-s-triazi ne-

idyl )i mino] hexanet hyl ene[

i dyl)imno]] and 0.5% by
the resin was
i nuous nelt filter
-080). The filter screen
re filtering. The screen
ayers in the follow ng
size in which the flow
mleft to right: 590
on§ / mul tipore non-
on§. The five-layer
together to ensure
@he fibers were then
WEth circular 0.8 nm
of 2299C. a wi nder speed
oﬁ 2% a cold draw of
OgA The fibers were then
rradi ati on as the
tagmrm;the tenperature
Fiese fibers are
beﬁqy/ 12211 A random
hafe AF F AFFINITY | M
DowzGheni cal Conpany) was
beﬁsxof 40 deni er havi ng
seﬁtgon AFFI NI TY""
aviEry a nelt index of 3
5 g@xn8 and simlar
e q; fi ber was made the
d €g¢ the poly ner: 7000
A 3000 ppm CYANOX
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o>
INH2.6-di E-methylethyliphenylamidoe)( 2-isoprapydphenytX
* bise{ E»«(2wzn{:§:hy10yci0hexyl}cll}yl}{2-0;;0)-&-3,5-&%1@)
- ppm in final product calculated by mass balanceo
X
<
=g Hl +

weight percent ethylene conversion ia regctor
efficiency, kg polymer/g M where g M

polymer production rate
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di met hyl benzyl )-1, 3,5-triazine-2,4,6-(1H 3H 5H)-triune

, and 3000 ppm -72 WD 2008/ 067538 PCT/ US2007/ 086097
WERHBBEERE 944 PCT/US2007/086097

Poly-[[6-(1,1, 3, 3-tetramnet hyl butyl)am no]-s-triazine-2

4 diyl]

[2,2,6,6-tetr hyl-4-pi peridyl)im no] hexamet hyl ene[ (
2,296, -tetramst hyl -|4: piperidyl)imno]]. 0.5% by
we;gh e 12 The!fi bers were produced using a die
priaf£ Ee¥ Wit higPrTullar ' 0.8 nm di ameter, a spin
te r of {299C,; a w nder speed of 1.000m
mimnute;, T sh 2% a cold draw of 6% and a
SPOOL \ of| 150g. | {The fibers were then
cr@sg@ '%ggl,‘ kGy irradiation as the
crioss M ent e maintaining the tenperature
of| tfe | ow 4 t 30C. These fibers are
referr randao " "RAN fiber" below. EXAMPLE
23 W ee e 12221 Two different elastic
fiEe;b”‘s [ this exanple, OBC 1 fiber
ma%e"at S| 650 mm n and RAN fi ber nade
atiFa wi D mmn. These fibers are
descri L above. [223] Five different
yaens | A-E below) were made with the
abave f ent i onal techni ques. [224]

V\af"p: ) yarn Weft: A DCY Ne 80/2 +
40 OB( OBCl fiber. B: DCY Ne 80/2 +

OB¢ pbr OBC | fiber. C. DCY Ne 80/2
40D ¢ for OBCl fiber. D E: SCY Ne40
5DAP’ RAN fi ber, DCY stands for
uffl & SCY or CSY stands for "ciro
WzYyak nt technique. 12251 The five
Bng wel S| follows using conventional
chi qué de-si zing -> nercerization ->
Y. curje ng -> sanforizing. Further
@Cesyq ~each step are described bel ow.
gl : f"oom grei ge construction is 120

[in for all the itenms. [227]
de-si zi|ng: 85C at the speed of 40 rn/mn.
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9
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9
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6.8
8
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5
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i14

6.4
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315

9.4
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[ 9]
5.6
1.1
0.9
1.0
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0.9
0.9
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Pensity
{g/ee)
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heat setting: At the 160C by 50 rn/m n.

w@oosasTesg fabric can not go throu
to: 1. Acid environnent at PH<3.

[229] dry cure and
Spandex

gh thi s proPerES20DUaE86097
2. Spandex

contai ning fabric required higher than 1800 heat

setting tenperature. [230[ Sanforizing: It was doge
at 1200. [231] Winkle treatnent: Chem cal t%eatnent
was conducted at 160C by 50 mmin. [2321 Fabri C 'z
Descriptiop: Fabric A. B,C: 120 ends’in. 7Q§E|II;§m
in: thrge color with different OBC | fi ber d§aft§%
Farg(ﬁ[{*E 12Q¢ ends/in, 70 fills/ in in tws patiern
Wit hgdg i aft “OIf°RAN fiber. Fabric Draft Gokor 29
(DCY<Ne 802 40D 2.5X Purpl € TJ27SX drakt fof
OBC 1 fibef) B (DCY Ne 80/2 - 3. OX | Briov ';"éCB%El
3. for OBCL fiber) C e 180/ 2 + 40D 34X
Bl & 4, 3.5X draft for i filber) D %3CY2Ng40
- % EXAite fiber)# JOX draft $or RAN
4. flber) Fi ber conpasit PO (AKTEC 20A- 2004)
B of El astic Pol yner |.52%) <6%) 3% &.69G1. 3%
_@car BG: B AN N otton 5.8% 5.4%6..7% 8. 4%,8; #% 2=
nebsgqna change after launderiing [}2331 TypEecalg 2
Tcust 8mgro\r sQuizr ement s are =3% -13% shrji nkage 53hes s
FabrBcg cpntaining RAN an%CBC I performed 22 5%
Eputstaﬁdlng di mensi onal st ghitiity—Ry (AATEE] :2 &
g = & £; 2
S 2.3 AT oh
£ E2E e =3 ¥
5 o G o SO e . g2 -é—g
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135-2004 I VA, 12 mnutes machi ne wash at 120F, nor nal
cycle, follow by tunble dry - cotton sturdy. -74 WD
wQo@8/08063638 PCT/ US2007/ 086097 After Varp w sSeCDU$2007/836097
0.3 -02 he 1st wash Filling wise 1.0 0.6 0.9 0.4 0.5
fter Warp wise 0.7 0.4 0.8 0.4 0.2 he 3rd wash
EF|II W $51 1.0 0.5 -1.-) 0.3 0.1 [2341 Therefore.
—%ﬁ%ﬁnﬁg}a%%ﬂg t he amount of stretch increased w thout
a significant negative affect on grow h. Appearance
of21i7abr i cﬂafeﬂaﬁedeaua%ﬁn iirﬁ@pel%iléﬁﬁf Eﬂmﬁl@mt} b Al Giefel hade

n Al o1 i o R e v e B Pgetaton
coﬁ@ﬁ%hé"ﬁm%ﬁﬁ%ki@ 1IYRIGR! TERUSIIORBFs ThibiBy merﬁg&rﬁ&r@@&ﬁ in
.5 LBs in both directions. ASTM D1424-1996 LBS
T?A,leama Tadle B als®sipva any addigiyed teghSpelemgt.h (I1b) Filling
1.9 .3 1 2 1.6 1.8 Stretch properties of fabrics

Tz{lﬁr e% ch gﬁeg gH&Wﬁwa%gwkg‘ﬁiﬁ&trzgnt?lgerrmspl Ing\T/er t han

Q0/ ASTAA M’I ﬁ_l 1{'\Oﬁ f"nIAI I | aaal C‘+ at..ohbeed Q-0 ’1 0 ’1 n
O70U XTI TIVE U= T 10 T7o0Aad CrTCTT XTI 7U

18.3 17.5 4TH Grovvtﬂ'kani?piézé 5. O 3.5 3ﬁan€;ﬁg/@1reich
sec 10.7 .7 8.72.i.0 7 41bh load rowith 30mn 6.0

DEenfit3(gec). 0 [236] As 03888 from t he data0f860i ded in

nvine tables aboyve, the fabrics 13
DI Water 100 | DI Water 753
Irgafos 168 1000 | Irgafos 168 1600
Additives Irganox 1076 250 | Irganox 1076 250
Irganox 1010 200 | Irganox 1010 200

Chimmasorb 2020 100 1 Chimmasorb 2020 R0

Hard segment split
(wt%) 35% 35%

[218] Irganox 1010 is Tetrakismethylene(3.5-di-t-butyl-4-
hyvdroxyhydrocinnamate)methane. Irganox 1076 is Octadecyl-3-(3',5"-di-t-butyl-4'-
hydroxyphenyl)propionate. Irgafos 168 is Tris(2,4-di-t-butylphenvl)phosphite.
Chimasorb 2020 is 1,6-Hexanediamine. N.N’-bis(2,2.6,6-tetramethyl-4-piperidinyl})-
polymer with 2,3,6-trichloro-1,3,5-triazine, reaction products with, N-butyl-1-

butanamine and N-butyl-2,2.6,6-tetramethvl-4-piperidinamine.
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conprising the OBC | ethylene a-olefin interpolymer
provide stretch fabric capable of -75 WO 2008/ 067538

wEOBNBAE07/ 086097 undergoi ng wrinkl e free treet/DBI7/086097
i ncl uding excel l ent dinensional stability and stretch

Vi t

o

=

Q) o
ab OCocatr— umt— ofZm O ' —~

filag

OXi=H

| -3-h

2l ©
%%n

.

—_
o
opr —

7 Q_%‘gm D i® ~ " Poly
Ceomie, il
gb‘ ib/hr %

1
owd D
. Th/hgp

— P =

—+

371 The el astic ethylenera-olefin
f Exanple 20 was used to nake
gt fibers of 40 denier having an

qun Enple 24 - Varying Anounts of Fiber

‘tely Tound cross-section. Before the fiber

CYAEN: 1;90 (1,3,5-tris-(4-t-

ydr oxyl - 2, 6- di net hyl benzyl )-1, 3, 5-tri azi ne- 2,

H..5t%.1 -trlone and 3000 ppn1CHINASORB 944

(I,I,3,3-tetranethylbutyl)am no]-s-triazine-
[2,2,6,6-tetranet hyl - 4-pi peri dyl

xanet hyl ene[ (2, 2, 6, 6-tetranet hyl -

yl)i ino]] and 0.5% by wei ght Ti02. The

re produced using a die profile with

0£8:= nh1d|aneter a spin tenperature of 299C

speed of 650m mnute, a spin finish of 2%

aw of | 6% and a spool weight of 150g. Fibers
€r@gsslinked using varying amounts of

on froman e-beamas the crosslinking agent.

gelL content versus the ampunt of irradiation

R Figure 8. The gel content was deternined

% out an approximately 25 ng fiber sanple

L nt ftgure accuracy. The sanple is then

7 mMZ xylene in a capped 2-dram vial.

ated90 nminutes at 125C to 135C, with

ng (£.e. turning vial upside down) every
ext£act essentially all the

d po%yner Once the vial has cooled to

25C, Jthe xyl ene is decanted fromthe

S r|@sed in the vial with a snal

sh xyLenes. The rinsed gel is

a taﬁed al um num wei ghi ng pan. The

h geivls vacuumdried at 125C for 30

ve iﬁe xyl ene by evaporation. The pan

|s-m@|ghed on an anal ytical bal ance.

t |S~Qalculated based on the extracted

d origlnal fiber weight. Figure 8 shows

beang Hosage i ncreases, the anount of

gelk§§ntent) increases. One skilled in

3gpre@&ate that the precise relationship
untQQQ crosslinking and c--bean dosage

d byva=g|vEn pol ynmer's properties, e.qg.,

ﬁE|lendeX
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Exanple 25 - Shirting weight fabrics [239] Shirting
wei ght fabric was produced using the following: -76
wOE»0ROOBEH67538 PCT/ US2007/ 086097 WArp yans: PI/US2007/086097
tw sted, ring spun 100% Cotton yarn, count Ne 60/ 2.
Weft yarns: weft yarns were dyed in cones prior to
weavi ng. Conposite core spun yarn nmade of cotton and
OBC resin based fibers nade in a simlar manner as OBC
1 except that a spin tenperature of 295C was enpl oyed
Exameple B2 —fHibersaf wiaste ethybsilelonidetin intsrprdy b a6d kGydom
rradi ation as the crosslinking agent while
et%’?ﬂf”i‘f’t%ﬂpﬁ#‘ﬁ@ert he tenperature of the spool bel ow about
30C. The fibers were about 40 denier in count, total
Y f019] Coumthe Ne1sB0bthylcbE/aldlc@pphdrps yier 8BG@1As L) 6/46 08:d to
was 3.3X. Plain weave fabric¢c structure: On | oom )
myerprofilHpe GiReismg 4P éﬁmzlshwmgmﬁ%ﬁawmmvb@ Ble8y-gq¢fion.
L [ [
o4 55 R T B9 B SR e B ol v
pmh?m@@(aoifymmmmmgoxm; 3660 amf(bYAbm 179 (rlg:e: n"gs~(4 t-

bu?ﬁ%@cﬁ%m-gré?d%%%&} ICNZY q) ?grg trzazmv%p«i 6 ?I(Hggl%l—fl) trlone and

3000 ppmr CHIMASORB 944 Poly-{6-(171.3 3=tetramethylbatyl)Jamino]-s-triazine-

2. B¢l 2. ﬁ@ Q Wamrzgl)v -preiesisis D pisehesonsthyland ul . poetptrametbiel-
ks washi ng |iquor
4 ‘gen‘g"r a{il‘ set Wg?cﬁ@éc 85C- 90C- 90C- 90C

(respect ively for each tank)
12201 During melt spinning, the resin was filter®l eirghd dgpl@adontinuous

m%g{' g‘?ﬂé )rrgy%?lg%rgs%gmg%e’ga %ld%gﬁﬁoﬁrﬂiig ”lchr}el fﬂger sgggnugacﬂgwere

nontinal 23 pore-filtering” The screerr pack vonsisted of five (37 hayersin the- -
------------------------------- equi prent made of 7

follgrgingiseiencavahirgsgedt &nRarewszs i ﬁ@lqh thu8pwiddiepéerarv ey e
de§‘ghat§4§ ggQSeiQ% FI%CS%B& cr§19 C%(g%%rg/t‘?sr vl rh?c 04/ %lﬁﬁ;?osrec’ non-
spee ni'mn Ferrpera ure 60C -----

woven / 90 microns / 590 microns. The five- laver sereen packs were spot-welded

toZEThET 10 eNsUre optimal Screen pack alig Unmcni T h% f%e;gs: v\? cgfcz: thsegcg:a_rg uged

using a die profile with circular 0.8 mm diameter, a spin temperature of 299°C, a

winder speed of 1000m/minute, a spin finish of 2%, a cold draw of 6%, and a spool
weight of 150g. The fibers were then crosslinked using 176.4 kGy irradiation as the
crosslinking agent while maintaining the temperature of the spool below about 30C.

These fibers are referred to as “OBC1 fiber™ below.

1221} A random copolymer having the generic name AFFINITY ™
KC8852G (available from The Dow Chemical Company) was used to make
monofilament fibers of 40 denier having an approximately round cross-section.
AFFINITY™ K(8852G is characterized by having a melt index of 3 g/10min., a
density of 0.875 g/em’ and similar aditives as Example 20. Before the fiber was made
the following additives were added to the polymer: 7000 ppm PDMSO(polvdimethyl
siloxane), 3000 ppm CYANOX 1790 (1,3,5-tris-(4-t-butyl-3-hvdroxy-2,6-
dimethylbenzyl)-1.3,5-triazine-2.4,6-(1H,3H,5H)-trione, and 3000 ppm

7.



Tenter frane process speed 40mmn, tenperature 100C
Finish + tenter process speed 50nfmn, franme 120C
WO 2008/067538 PCT/US2007/086097

Sanforizing [241] Finishing

u?ﬂ&%@ﬁ%%ﬁo‘fp l il‘ljj%gﬁ_‘?s% Eﬂié&w%{}&%égggﬁ%o ncesmi 'C Pglsg
didt] {B&Lm‘iﬁ?{aﬁ@&ﬁ$~4ﬁ;ﬁ§mdmnﬁgab]ﬁx&%ﬁthﬁbﬁéﬁl Ded-atramtbwl-4-
ts e | C rocess conpri ses
pllﬁé@g{}) gnollct-yTorky seiehinliPexil hafiaesy Wi@pred%ﬁ?é ug%»@sf% profile
wifif ﬁﬁ'ﬁla‘?ﬁ% rﬁn 630.mERt, %g n teﬁ&p&éﬂfrﬁof o-ap RiQKE IRLgby 3
m nut es, I ng, inish final treatnent
100@alendar & s;gn é;mckh-OTZ"/&I\@Cﬁ@ﬂBﬂ@@Y 538 aRCT A B2 0@ WHO86DIZ.

i nking),. The e descri fabric., after the.
TR e B B ot TR o BEad8:4 Rhir B Au e ey Bigesent
wiﬁfe%zﬁﬁzﬁi&@ thPEQRS Ve [83hd §RoMiibOdbRasBlt THE Ghdrs are
a/ 156 Tear strength Weft [g] Marks & Spencer,
deﬁﬁlﬁmﬂén@ﬁ3§®N§“¥99WEQ%ar strength Warp [g] Marks
& Spencer. P29 1522 dated July 1994 Tensile strength
Foil V. e[ 11 27 dated July 1994

EXkMpldhs M ih, ggﬁ?gyﬂghrks & Spencer. P11 59
dated July 1994 Elongation [% Dupont TTM 075 24.9
Gm\m h [ dwcDdiplorent aiimca?b?rﬁwsre cDiplesvgiinfas cxngté. (B

9. |
FgF P AEHCT oRArY SLCaln P bR RRerhE Saai Py Shod of 450
m/miln 8 TheRrivakage désiibéd MEAmpl MERseonal stability:
Weft machi ne wash. at 40C + -0.5 shrinkage [9% |ine

dr
[2%3] Five different yarns labelled as (yams A-E below) were made with the

above fibers using conventional techniques.
[224] Warp: Ne 40 cotton spun yarn Weft:

A:DCY Ne 80/2 + 40D OBCI, 2.5X draft for OBCI1 fiber.
B: DCY Ne 80/2 + 40D OBCI, 3.0X draft for OBC1 fiber.
C: DCY Ne 80/2 + 40D OBCl, 3.5X draft for OBC1 fiber.
D.E : SCY Ned4( +40D RAN, 4.0X draft for RAN fiber,

DCY stands for “double covered yam.” SCY or CSY stands for “ciro spun yarn™-- a

different technique.

[225] The five yarns were processed as follows using conventional
techniques: Weaving -> de-sizing -> mercerization -> dry cure -> heat setting ->

sanforizing., Further process conditions for each step are described below.

[226] Weaving: The on loom greige construction is 120 ends/in x 70 fills/in

for all the ttems.
[227] de-sizing: De-sizing at 85C at the speed of 40 m/min.

[228] mercerization: Mercerization at NaOH concentration at 23 Be at the

speed of 40 m/min.
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Wi nkl e recovery properties: Marks & Spencer, P134 3.5
DP rate dated Septenber 2004 Winkle recovery

w@r@pestsBes: Marks & Spencer, P22 232 crease PET/OSENY086097

angl e [dge] [242] The Marks and Spencer and Dupont

tests described above in the table are incorporated

heroi n by 4 &LEL 20 g /

gO\!IV arerﬁot I nt g?} -eggﬁm%usubfsl% ?Et?ouc?fé F@r&;m@g d§§|
copeitheglfabfig 48] ndévlokbrodgiSpenperessMBthod lofActdatyiBaBent at

tr Met of .assess ric tear
P én%?%ﬁﬁfgr%mﬁﬂﬁgq%fﬁ THE %n?%@%&heé e
tethp&h@Fe. W th maxi mum force exerted of 1631g Five (5)
fabric speci mens of 80mm x 58mm  previously
condi tioned are prepared and tested in standard
at? 8k pher\@nforizipg: Kposdgae as!20om an initial cut in
the fabric of 15mmin length; the swi nging action. of
t 3 1penduliifkidiEadhfinkt Er¥RIENke AR gnth@dsgbgheiuctt&ae& S6b6 By
fabr| c, and tearing strength 1s assessed as a
SUframeiti on of the energy= | oss by the pendul um due to
tearing action. The 58mm di nensi on of the specinen

g1 n ¥R bR PR RE L2 b 288 pee

cofcalviihaditfedehit dBC@qtheptrafioFaas D] €810 ek A€ MtNls/ih Retwo
tear is ross the warp thr eads. The average of 5

PaP%félu‘r’lffé"fﬁg qrafpen fedY f1A°r grans. - 78 WD 2008/ 067538
PCT/ US2007/ 086097 12441 Marks & Spencer, Method of

qu,eﬁt PI1, TensiTelgiigngtn: Vet hod of @g@pssi ng fabric

?"Jj@g@ﬁ[&{b@jn TSISRg & constant rate; ietldvcl se
B ﬁd;a%s%b nstrumsnt with traverSe rate set at

mm gauge | ength. Three istrips 300mm

nhﬂ -on—of—t-he-test (\A (e Qf-—ef 1)

$ %\A’]‘Iio 1%1\6% de are test ed I%J@Wﬁeasure t he
OBGLS- 44t Re to br eak the speci nen, land an aver age of

OBCI fipey| ts s reported. (245] DuPont.| method of test
C (BNORE, 8FaBH0D El ph§Xtion (Spring balBlade test). The
OR@kt3. Petimfinfiones the total. stretch (eglongation) of a
ORWVEBherhabric. Fapric speci nens of known |length are

D eEY tiesed4anR Athe suRj ected to Toad ofwgltper cm
fibed. 37 Id per in.): The el ongations at| these | oads are

E (19P0hA80.ARA N abr gogl ongatiom TS T ted—Fabritc
ﬁbggec?neng ig‘% 33cnm 6cm are cut fron Eiégf abric to be

resteda; the IOPg chi-rensi-on—shoul-ed—e Ilcopund t-0--t he
tretch djrecti i ns are raveled to 5 cmin
THMPop ’é’ﬁ(w E‘e%drﬁwo benchnarks exactly 25 cm
anart Anodr awn
MPM LAY AT O AT Mvvll-
A B c D E
.. 4. 2% 4.6% 3.3% 1.6% 1.3%
Am t of Elastic P
mount of Elastic Polymer |y doper Iiger RaN RAN
Cotton 95.8% 95.4%  96.7%  P84%  PB.T%

Dimensional change after laundering

[233] Typical customer requirements are -3%~+3% shrinkage. The fabrics
containing RAN and OBC1 performed outstanding dimensional stability by AATCC
135-2004 TVA, 12 minutes machine wash at 120F, normal cycle, follow by tumble

dry — cotton sturdy.

-7



Speci nens are nounted on the spring bal ance apparat us,
exerted 3 tinmes with 30N, |oad applied for 3 seconds,

wo bes/okBpt ext ended under a | oad of 30 N. The pengsivondsco97
ext ended specinmen is conpared to the original |ength
to calculate the elongation [% . |ndividual

MEASUTreEMENt S and—average ar ey reponted: iéa‘u’}] PoPon
met hod of test TTMO77, Fabri@Gro h This te

getermmes the;percentage—offtabric—gro 1 tretch
Algivens. Fabri W ;i under gi 0o l.ong v¢)30n ITOe%t M
thgldtie¥ashine t heFillbg indseel ongat Foo. $peci neas frighd t hese
tabrlcs are g extended 1 0% af, The, T abr )
Ajé 0”9%#" on an-ﬁ e . '?tﬂ 4ok O?ﬁn nﬂogi 0.2
ﬁ%’y‘ e_thenfFallingwest t o rel pkOf or-060ni pliles, [l widdh
point the fabric gromh Is neasured and cal cul at ed.
TrAag speti-rEnS. A& Weuhink e SAGH: HARKIG 1%@1'394&@ wibRePa
speci nen shoul d nmeasure 55x6cm and ravel to 5cmin
sighii Glean! noEeEve offgrt dhigemghon  shoul d correspond with the
stretch direction. Benchmarks are drawn on each

e%?j,,?&r},f?émggﬁeﬁl%gh t. Specinmens are extended to

maxi mum el ongati on, kept extended 30 min and

Aﬂ’?é%gzﬁd; ;@E E?rA

)mn rel axatlon

To cal cul ate t he

i ncrease in | ] ; 5f;erufE
—f-e -t oft- B e—G-OMt - fith e —t-h a0
ABREES [BNGadhS >hdder, Msthdd

of test P134, -i ron pgroducts:|To
Sess perfor mance of {fabrics pronoted |gas§-3 non- 9013
fg‘?f g %ifhwﬁsa}bﬁ% 3-5pectiEAs of "[S860fm x |500rmm sfze are

L ) + o000 ol 20 \ AL
L,UL IIUIIILIIC IaUIIL,, ST U At T oouw arma T VT

20.08/ 67538 PCT/ US2007/ 086097 tunble dried. Fabric
TeapmeSenegM i s than rated agai nst st andard replicas

TCCl |ght fabric
Tsév ?I) B PGP 0 W PR ee a8 ng ¢ he
n1996\l\hrn yarns. Ring . spun 1()()% Cotton varn

nt Ne 5011. Weft yans: Cofpposit cor g spunDyar njE
ma e of cotton and OBC resinjbased fibe s of | Exampl e

25 above werepgQndenier in chunt v Eh aptptal yarn
Teaougp StriNexth BO) ﬁ—ﬁ’-g)-m-ﬁ—mmu PV M-S S x Adr - atu 202“
density accoulltiling for 48 enfls? cmfaAd 3¢-2 pi dk8l eml 8

total reed width 175cm total nunber or ends 1n the
Stvacippesheptiesyiahbfiadri ¢ was processed through a
finishing routine as follows: Singeing + desizing:

POspss SReRE! QRN Re@RRIRKs RGN ARUIC (I RRREE A UK, and

growth ratio must lower than 8%.

ASTM D3107-1980

% A 3 lc ) I
@4lb load Stretch 190  p23  p2o 18.3 17.5
-4TH iGrowth 1.2 5.7 5.0 3.5 3.8
259, Stretch sec 10.7 i 8.7 6.0 6.7
@dlbload  [OW E

i 30min 6.6 4.0 5.0 3.6 4.6

1236] As seen from the data provided in the tables above, the fabrics

comprising the OBCI ethylene a-olefin interpolymer provide stretch fabric capable of
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e R Scouring (7tanks) process
speed 50rT1m n equi pnent nmade of 7 individual washing

wo 200886188 hi ng | i quor tenperature set at PCT/US2007/086097
70C- 75C- 80C- 85C- 90C-90C-90C (respectively for each
tank) _ Bl eaching Pad batch process W Roomtenp

ungeorg&li'é WQ%&%Wre%gtreaﬁﬂﬁﬁ;iﬂeméh&geﬁeafeﬁf dimensional sfabilitv-and

stretch properties. - _-___ - _-_-___ Scouring (6tanks) process

speed 50m m n, eqw prent made of 7 | nd| vi dual washi ng

t anks_washi ng uor t
E"@B@Q%Q@@}% Sﬁ)@sé’g%aéc’é’ﬁff process speed
T& M N Tt ORE &hHERe/ B8R iR RiJIe SR HRApROG §8 used 1o

nter frame process speed 40m nmin, tenperature
make @@nofilament fibers of 40 denier having an appmmma‘{eh round cross-section.

BT SesnT s sy s ot Sl B g0

pp{xﬁ?"iﬁﬂfisﬁ{ﬁdﬂsﬂhh&@aﬂ@ﬂb{aﬁﬂl 800(BpEp YN Ode! 19he 1 Bdl- mvmng

!
U B O IR T | ARG B S et - Bt Nreps £ad
3()@@ Bgﬁ%%mﬂ@é}{%t 944“ é ??63(@1' iR té/rra%ezﬁ@!il&@r;&lﬁm@@swém

ess conpri ses ying at” approxi mately
2, 4&@%]{2 amﬁ«@oaxas% swm@mmﬁn@wmtmw{m &.arietrgnggthyl-

- BREARIM D Sy PO PR Ry VL 1

préi@s GHittRg’ufaa /sl Bm Abheer, faEFmI el beratuedoff 199 S hd Winder speed of
process, exhibited the fo Iovmn properti.es:

652@@81@@7%31@@%2@@?/@%@% Ofﬁr/w@??;ﬁpwé’tqlﬂlj %é?@ﬁ)d
Fx&“ﬁ’ we& t%\gﬁ 993&1&1%&"@13,@; \erilr'ysmg amounts of irradiation from an e-beam as

the crosslinking agent.

[238] The gel content versus the amount of irradiation is shown in Figure 8.
The gel content was determined by weighing out an approximately 25 mg fiber
sample to 4 significant figure accuracy. The sample is then combined with 7 ml
xvlene in a capped 2-dram vial. The vial is heated 90 minutes at 125°C to 135°C,
with inversion mixing (i.e. turning vial upside down) every 15 minutes, to extract
essentially all the non-crosslinked polymer. Once the vial has cooled to
approximately 25°C, the xylene is decanted from the gel. The gel is rinsed in the vial
with a small portion of fresh xylenes. The rinsed gel is transferred to a tared
aluminum weighing pan. The tared dish with gel is vacuum dried at 125°C for 30
minutes to remove the xylene by evaporation. The pan with dried gel is weighed on
an analytical balance. The gel content is calculated based on the extracted gel weight
and original fiber weight. Figure 8 shows that as the e-beam dosage increases, the
amount of crosslinking (gel content) increases. One skilled in the art will appreciate
that the precise relationship between the amount of crosslinking and e-beam dosage
may be affected by a given polymer’s properties. e.g., molecular weight or meit index.
Example 25 — Shirting weight fabrics

[239] Shirting weight fabric was produced using the following:
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Tear strength Weft [g] Marks & Spencer P29 587 dated

July 1994 Tear strength Warp [g] Marks & Spencer P29
wa0@8/06at ed July 1994 Tensile strength Weft [P T/MB2ok®086097

& Spencer P11 14 dated July 1994 Tensile strength

Warp [N] Marks & Spencer P 11 57 dated July 1994
WEhongAL: DN ol Mea DO TENW AT G1char e8NS 88/ Dupont

TIM 077 4.2 Di neﬁé?%hal s?gbf%%¥§§}fabric n%chine

wash at 40C + 138.9 wdth [cn] |ine dry D nensiona
WettaBsi voit youms proamétiidie corestriar tyeeving. 1Compesitakargepun

1.9 ' vae D! ' I Labl Lity; t,.machi ne _
yeit gl B oK an PR R BB, ERARL Wi in LT REM A5 VBRS
expe@pkdttises: teMpedesir&o SpERCarasRniBdyed.abd tHFiead @et&&:ﬁ“@ﬁlinked

Se er 2004 Winkle recovery properties: Marks &
usgﬁ’@%@? Kppgrasggiongy O%SE%% FyPANGYIE MARaINTEEERD e
té%grer'ajf@i)f thi RBoMeL BRI atho8bs A€ TROBerSRFd Add WREGR: in count,

bric was produced using the follow ng: Wrp yarns:
toRil ignspurt NOYYI Chraforrpiad g OBéiglastiNeoBOVds YKt yar ns:
weft yarns were dyed in cones prior to weaving.

0S| u nmade of cott.onand OBC resin
P ERITRGR} B 30y SR D AN D SRl KPR R P
pitiotah, ty@al reed ottt 18crbObtal nidhBérorwadvie thabtipcs022.
structure: On |loomdensity accounting for 48 ends/cm

a 0 jcks/cm. . total reed width 175cm. total nunher
orf0las TH e lbhC s o et 15 el Trhinkgp amods flfovs:
The fabric was processed through a finishing routine
Siageih®* eBing: Spivg@sREecH WASIIA NY: process speed
90 m n_appr oxu@RoCed@Dibh: @IREIALUre Scouring
SABHADKAINRS OChRSRRFELS AT '
equipment made of 7 individual washing tanks
washing liquor temperature set at 70°C-75°C-80°C-85°C-
90°C-90°C-90°C (respectively for each tank)

Bleaching Pad batch process
Room temp
20hour batching
Scouring (6tanks) process speed 50m/min,

equipment made of 7 individual washing tanks
washing liquor temperature set at 90°C-95°C-95°C-95°C-

80°C-60°C
Mercerizing process speed 30m/min
temperature 60°C
Washing 95°C-95°C-80°C-80°C
Tenter frame process speed 40m/min,
temperature 100°C
Finish + tenter process speed 50m/min,
frame 120°C
Sanforizing
[241] Finishing and tenter step include the following specific wrinkle

resistance treatment: MXL® continuous moist cross linking process from Monforts as
described at, for example, www. Monforts.de which process comprises padding,
drying at approximately 110 C and 30-35% steam and 5-6% residual moisure for

approximately 3 minutes, washing, and top finish final treatment (calendaring and
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equi prent made of 7 individual washing tanks washing
I i quor tenperature set at 70C 75C 80C-85C 90@0C- 90C
w@eespesss vely for each tank) PCT/US2007/086097

Bl eachi ng Pad batch
process Roomtenp 20 our hatching -----------

shrinking).” The above 'd'egc'ribed fibrics after the indivated Tmishimg-process, -
-81 WD 2008/ 067538 PCT/ U825 7/ 086097

exhibited-the following properties:

---------------- Sco [ 6t anks roc speed
Pr‘%’@ﬁim n, I equi pment ng{ﬁg '%f‘&l o ﬁd. 2/| Sualﬁg\g‘sh?ng t anks
washi n i quor - - -
Voo 50, q tenperature set at 90C 915% 95C- 95C
Tear-strength Weft fg]- - - - - . Marks & Spencer, P29 __ 761 . ______
N dated July 1994
Tearstrength-Warp-{g} - - - - - - - Marks & Spencer, P29 .- 1322 .. . _____.
-------- Mer ceri zi ng dateddelsti 99peed 50nT min tenperature
Teﬁ@@si\é\@%l‘il‘v‘ﬂ@% B5IC- 95CA30ECs & O@ncdiehter f2ANMe process

speed 40nf min, tenperdatddrialylBOC¢
Tensile strength Warp TN} ™~ 77~ Warks & Spencer; Pit---589-------------
i _______________ dated July 1994- -~ -~~~ Fi nish +
EIGQINS! Ry 0cess speed 30, T flg7d rame 12@@
Growth (%] - Piigoni TTM 077~ =7~ "58 "=== == ===--"

Dimensional stability: fabric ___machineggash gt g | %‘Sgl? Fi ni shi ng

widhdc®ént er step i ncl dige dhe fi i nkl
Dimas ISR OB Fy R Riont MAMENC D Titads REFst or oo

shtinldg itp] pr ocess fromiMsifbrts as descrl bed at, for
Digxasiph® staility: Woff or tyachénaiasert fP8céss-tonpri ses
shpakigie Y] drying at dpprdsxi mately 110 C and 30- 35%
weihelam@nckyprédétiesi dudbriadt Spereed. 8134 apprioxi matel y 3
DPtgit es, washi ng, andidte@pSdpramisd 209Hhal treat nent

Wiis Rl 9RAE rl:Qoﬁdi‘ﬁ’es shriakdstag Spentbe Pabove28&scr i bed

cr a@pgécgve@ %@ [dhg indicated finishing process,
exhi bited the foll owi ng properties:

[242] The Marks and Spencer and Dupont tests described above in the table
are incorporated herein by reference. The summaries of the methods below are not

intended to substitute for the actual method.

[243] Marks & Spencer, Method of test P29, Tear strength: Method of
assessing fabric tear strength using Elmendorf pendulum tear strength tester, with
maximum force exerted of 1631g. Five (5) fabric specimens of 80mm x 58mm,
previously conditioned are prepared and tested in standard atmosphere. Tear
propagates from an initial cut in the fabric of I5mm in length; the swinging action of
the pendulum, due to its weight and height, tears the fabric, and tearing strength is
assessed as a function of the energy loss by the pendulum due to tearing action. The
38mm dimension of the specimen is: in the fabric warp direction for weft tear
strength; the tear is across the weft threads; in the fabric weft direction for warp tear
strength; the tear is across the warp threads. The average of 5 results is reported in

grams.
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Property Testing Method Result Wight (g/n2): 111

Tear strength Weft [g] Marks & Spencer P29 543 dated
wadodog/0dB3 Tear strength Warp [g] Marks & Speneer/uBPR297/086097

1156 dated July 1994 Tensile strength Weft [N Marks

& Spencer P 11 15 dated July 1994 Tensile strength

?&ﬂ] [N Mk s SpappCoetibloaest Fal ’?gnslwsi’reﬁ * Method of
ongation [% Dupont TTM75 13.6 G0, %Ah [9 Dupont

asSEYVRDZPrio tesilOptrrmg el Witz 2 eanatent jatoyof tfaabisE éeneilatshiite

g nE bt e SN e 200kl g, g s

300@unblong it thakliragéor] &ﬂthé ie@tq"wi[‘g/o& ofen S’b@f(&ﬂlmﬁ% t%kﬂ@lhhﬁ Wide
Weft machi ne wash at 40C + -0.5 shrjnkage [9 i ne
argjiegfedaty RIRENT BEd0 gﬁqwﬁfb@rﬁwa&i € fRgcpeng Ighahewrags of 34
rﬂékbgatégﬁgldated Sept enber 2004 Wi nkle recovery
properties: Marks & Spencer P22 259.5 crease recovery
angl e [dge] -82 WD 2008/ 067538 PCT/ US2007/ 086097
Elkdfipl e AB1Eonghhnethiod @i vest JHMIEL Fabri¢ Fedgagionr(Bprigg

e Ny

Fayét secingdd DE kh@ch idhgdl 4re E{aﬁbé’@r@ thk sybjdclod tCasguasidNeper
caore spun yarn nmade of tdgtton and and OBC resin based
al

¥ {3t 16 PF InBEx AR Flengasionp aflicdpaqsresarided aryl Hibrip elopgation
is YALDae® Uﬁébrk'% 5&(113113 @fnﬁ'éc(n&) 68h 2% SPRRMIAOKHRL 8D teste &

yarn, count e . Plain weave fabric structure:
the k@ogﬁdmrglm)shatdd @untsmgd foothe 48eteln dsta‘ﬁqn;ECBﬁ)ens are raveled

i cks/ c. th 17 ;mnbe
o B R e a3 niB8GA e penER R s B B e
Spkéifieahhfagnddeid diethasphig BaOMBe apparatus, exerted 3 times with 30 N
load applied for 3 seconds, then kept extended under a load of 30 N. The length of
extended specimen is compared to the original length to calculate the elongation [%].

Individual measurements and average are reported.

[240] DuPont, method of test TTM077, Fabric Growth This test
determines the percentage of fabric growth in stretch wovens. Fabrics first undergo
an elongation test to determine the fabric elongation. Specimens from these fabrics
are then extended to 80% of the fabric elongation and held in this state for 30 minutes.
They are then allowed to relax for 60minutes, at which point the fabric growth is
measured and calculated. Three specimens are cut for each fabric sample. Each
specimen should measure 55x6¢m and ravel to Scm in width. The long dimension
should correspond with the stretch direction. Benchmarks are drawn on each
specimen exactly 50cm apart. Specimens are extended to 80% of maximum
elongation, kept extended 30 min and measured after 60 min relaxation. To calculate
the growth: X% Growth = ( L/506m>100 ( where L is increase in length between the

specimen after relaxation. ). The average growth for the three specimens is reported.

1247] Marks & Spencer, Method of test P134, Assessment of non-iron
produets: To assess performance of fabrics promoted as “non-iron™ quality. Fabric

specimens of S00mm x 500mm size are cut from the fabric, washed at 60°C and
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Si ngei ng-- desi zing: process speed 90m ' m n approx 60C
fabric tenperature Scouring (7tanks) process speed

womsnGT33equi pnent made of 7 individual washi neCt/asios7/086097
washi ng |iquor tenperature set at 70C 75C- 80C- 85C-
90C-90C-90C (respectively for each tank) - _

R e o e LA

1486t anks) process speed 50m m n, equi pnent made of 7

i ndi v washi n S mashlng i quor tenperature
EXIBIPILCS § RINBE e BB R g0 goc. | oo or L STPeTE
R48— ~Shiting weight fabric-was produced using the foltowing:

Warp vams: Rindl 0% 8007 NGroRA&E SSurk BREW, HOM mi n
tenperature 60C ------------------- washlng

R R el P - = e m e m e m-—-—-- PPl letinlus Yy Sl

frane PLOCeSS spee _ﬁ______érat OOC Fi ni 5|
Piamtv@ﬁwe%% F ol Si&r%f m?f}ng#@ ig} Scma%
P“éféﬁf’fbr“?f%llfﬁ@d ﬁsz%%i? %tﬁ fﬁ@n%fﬁ&f FHBhSYER SR ude
the follow ng speC|f|c wri nkl e reS|stance

Such ébrivevas: pvdetsey terongh plisisbingupeiness deldows: nki ng
process from Monforts as described at, for example,

Singing -Miadiang:s. sleceshisped P0acess conprises paddi ng,
drying at apprprepé®CyfabdOtetpangurd0- 35% st eam and

ScBuf (esikdpal ~pRL&NESGOm/@RPr oxi mately 3 m nutes.
washing, “and t qgrhéﬁt%badg'oﬁalmcf:{i@.@ﬁ}%ﬁm C¢aliendari ng
and  shri nki ”9% shT QYe% Catile! sfoﬁ! JReLiec. fﬁfbeffscthe

i ndi cat ed f|n| Qfﬁﬁ%ﬁi pmﬁé% o¥&gh9 foI oW Nng
Blga{c%Per ties: Pad batch process
Room temp
20hour batching
Scouring (6tanks) process speed S0m/min,

equipment made of 7 individual washing tanks
washing liquor temperature set at 90°C-95°C-95°C-95°C-

80°C-60°C
Mercerizing process speed 50m/min
temperature 60°C_~~—
Washing 95°C-95°Cc-80°Cc-80°Cc
Tenter frame process speed 40m/min,
temperature 100°C
Finish + tenter process speed S0m/min,
frame 120°C
Sanforizing
[249] Finishing and tenter step include the following specific wrinkle

resistance treatment: MXL® continuous moist cross linking process from Monforts as
described at, for example, www. Monforts.de which process comprises padding,
drying at approximately 110 C and 30-35% steam and 5-6% residual moisure for
approximately 3 minutes, washing, and top finish final treatment (calendaring and
shrinking). The above described fabric, atter the indicated finishing process,
exhibited the following properties:
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- 83 WD 2008/ 067538 PCT/ US2007/ 086097 Property Testing
Met hod Result Weight (g/nR): 11.E Tear strength Weft

wQ gjoshbrsBs & Spencer P29 608 dated July 1994 A€BRIUS2007/086097
strength Warp [g] Marks & Spencer P29 1283 dated July
1994 Tensile strength Weft. [N Marks & Spencer P11 14
dated July 1994 Tensile strength Warp [N] Marks &

cer P11 53 date El ongat [A4 Dupont
e s 140 out h%gﬁﬁgym\%%ﬁté M oo ety

D%}gm(n& naI stability: fabric machl ne h at 40C +
[crr] I| nalw% bility: Warp
T eﬁgﬁpﬁg vﬁ§ at 40C + aéngﬂﬁ 1 ﬁjkgge [

I|ne dry

Di mensi onal stabilityat éhl ne wash at 40' C +
Teargtmsngty Wy sk ahe [ %4 I‘f%fés peppstikle rebPery

properties: Marks & ﬁE@ﬁéé]ﬁ 99434 3.4 DP rate dated
TeSelstsorhsh VYIOUNW i nkiMarkeowenyergtidper t 14es: Marks &

Spencer P22 247 creaseddelyoédy angl e [dge] Exanple
Te@8le-streShh WirpgNpei ghtMirabgi £peh2b41 1Shi ri1 ng wei ght

fabric was produced usicdgulyh®ofiol | owi ng: Warp yarns:
EldRgiGospyn 100% Cot t omyaanTTeowst Ne 50/4. Weft yarns:
Gri&lttoyar ns were dyed phfhorOTeESE 7l O to zg\@aw ng

' na +Cofmogite core
Zi&lﬁﬂﬁf{%%ﬁm de o% coinlmﬂ:gme c?%@)g(g?& n based fibers of

en| er tal ,yarn count Ne

1%1 Jirg“?i‘ﬁﬁ‘ E% g s ﬂme% (Vab?:gp?%tgoyar ny count Ne
n ve fa trutur On | oom densi t

D”ﬁ’&’&%ﬁ’m’ﬁ ?Tﬁé‘ ‘\A%?% end&I8HEat§h 8p10 & tksT t ot al %/eed

shipplagn2¥5cm total nUWB&FY or ends in the vvarp 8435
Wiirldergecguerp properties: Marks & Spencer P134 .

DP rate dated September 2004
Wrinkle recovery properties: Marks & Spencer P22 236
crease recovery angle [dge]

Example 27 — Shirting weight fabric

{2501 Shirting weight fabric was produced using the following:

Warp varns: Ring spun 100% Cotton varn, count Ne 50/1

Weft yvarns: weft varns were dyed in cones prior to weaving., Composite core spun
varn made of cotton and OBC resin based fibers of Example 25 40 denier in count,
and a total yarn count Ne 50/1.

Plain weave fabric structure: On loom density accounting for 48 ends/cm and 30
picks/em, total reed width 175cm, total number or ends in the warp 8435 (same as per

example 26).

The fabric was processed through a finishing routine as follows:

Singeing + desizing: process speed 9Gm/min

Scouring (7tanks) process speed SGm ‘min
equipment made of 7 individual washing tanks
washing liquor temperature set at 70°C-75°C-80°C-85°C-
90°C-90°C-90°C (respectively for each tank}

Bleaching Pad batch process
Room temp
20hour batching

-81-



exanpl e 28). Such fabric was processed through a
finishing routine as follows: Singeing - desizing:
w@r@sass3speed 90N min - approx 60C fabric tenper/aszneoscoy7

............. - Scouri ng (7t anks) process speed 50m min

Scf’%&ﬂ%@%ﬂ%ﬁperﬁr ?3%5; F—washi-ng tanks-washing

(respectively 48

mgll‘.
process Roonﬂf £ YR §¥W§§%§“§§(§%

5C— gOC— 90C 9OC

3180050

______________ PC-60°C. .
Mercerizing - - - - - - - pmce.ss speed SOMUMIN - o _ oL ..
1 -- ---  -temperature 60°C - - ... o . ... .___
WSt | ng (6t ardksST-prrocEss-gpeed 50n1m n, - ==-=----.
Tenter franre- - - process speed 40m/min,
""""""""" erature 100°C: - - --------------------- -84
Fiti& ZQ&{%ér067538prE’§E€ URRAGERORRO97 -+ '
frame f2°C” """~ "o

Sanforizing

ment made of 7 i ndividual washing

{ RS wadhimy ﬂ$ a gfltef sifp archidgte dlowang specific wrinkle
res%}glc%%gagéegt.gﬁﬁépogtﬁg&s moist <ross linking process from Monforts as

deseribed at, for-example: www, -Menfosts de which-process comprises padding,

---------------------- erIZIn pces peed
argpainp e maiely MO apEIOvadr s SR G B ure for
appmma@;j_mlmﬁes_washmg and to‘p'ﬁmsh' final tmalnrenL(‘c&lﬁndarrrrg-msi_
-- Tenter frane Process speed

shrigkanal. | The abgv @@@pgb@ fabige. @fter the indicated finishing proces;,
-------- {'ent er process speed 50m mn, frane
120C Sanfor|2|ng [ 255] Finishing and tenter step
Propatyude the fol | ow nglsspegiMdtioodwr i nkl e Result

Weight (g/m2): 111

Tear strength Weft [g] Marks & Spencer P29 543
dated July 1994

Tear strength Warp [¢] Marks & Spencer P29 1156
dated July 1994

Tensile strength Weft [N] Marks & Spencer P11 15
dated July 1994

Tensile strength Warp [N} Marks & Spencer P11 55
dated July 1994

Elongation {%] Dupont TTM 075 13.6

Growth [%] Dupont TTM 077 2.3

Dimensional stability: fabric Cmachine wash at 40°C 1457

width fem] + line dry

Dimensional stability: Warp machine wash at 40°C +  -0.5

shrinkage %} line dry

Dimensional stability: Weft machine wash at 40°C +  -0.5

shrinkage [%}] line dry

Wrinkle recovery properties: Marks & Spencer P134 3

DP rate dated September 2004

Wrinkle recovery properties: Marks & Spencer P22 259.5
crease recovery angle [dge]
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resi stance treatnent: MXL(r)= continuous noi st cross

l'inking process fromMnforts as described at, for
wezaspbBs3s wyw. Monforts. de which process conppPCEES2007/086097

padding. drying at approximately 110 C and 30-35%

steam and 5-6% residual noisure for approximately 3

FRamiEess — WRS BB Sy b finish final treatnent
(cgl:lbendan ng agd ei%ﬁ??n ?ng) The above descri bed

e 1. ahPhnd A bARLSOLLDSNIG BERORSne |

|b|tedt e fow ng pro erties oper
WD tahs Hbisg lspun M"/gb?mt(a@ﬂmﬁ) couht Ne 50/ 1Tear strength
Veft [g] Marks & Spencer P29 521 dated July 1994 Tear
Vet wmgt: inVited ih glterMRineSpi SksSPERCRE pdRRO c F¢8purtadr chadid by
cdifenlens 0BT skhengtdiMet br ENmAYRPk 30 &en?i@xeﬁ(b%ﬁmpalﬁ altal
yaateagn I yo, 1994 ensi &;ﬁmsltob%@&&bn R dolile N 5<‘f€§
Spencer P11 53 ‘dated July 1. 994 H ongatl ‘on 4

PBHP&Q&V.QH c%%c 5%{1 %Q%ntf' g&ﬁ Q&Poﬁm ing E)r 4% ng 3?6 én 430

,, t.
Qh @?’fo?a@? eﬁ%r[-’lg 7I to )?uﬁ%ﬁfe?{sq gﬁlaﬂt E P4 ] \ar p
h at hrinkage [%4 |ine dry
S@Wéh@? ShaPTost s &’1’? %@Y‘%bi%ﬁﬁiﬁ%am AWt 40C + -0.5
shrinkage . [%_line drv Winkle recovery properties:
Sweeikg *&iéSé%eemffPeiS@@e@i 4omPRnrate dat ed Sept enber

S@siFing¢Ttenise r epovessspaniEmpdeg] -85 WO 2008/ 067538
PCT/ US2007/ 086 @gidipmEiaiideen f30ndiviital WhikhMahight fabric
[ 2561 Shirtingwehightigh@léhperd@se R qduged 788l §ed e C.
fol l owi ng:  Vabpeo 0% -9t geSRUN FORYCAE LR, Yarn,
BRQUNAe Ne 40/ 17534 batch process
Room temp

Scouring (6tanks) process speed S0m/min,
equipment made of 7 individual washing tanks
washing liquor temperature set at 90°C-95°C-95°C-95°C-

80°C-60°C - -

Mercerizing process speed 50m/min

_temperature 60°C
Washing 95°C-95°C-80°C- SOOC _______
Tenter frame process speed 40m/min,

_temperature 100°C
Finish + tenter process speed S0m/min,
frame 120°C
Sanforizing

|253] Finishing and tenter step include the following specific wrinkle

resistance treatment: MXL® continuous moist cross linking process from Monforts as
described at, for example, www. Monforts.de which process comprises padding,
drying at approximately 110 C and 30-35% steam and 5-6% residual moisure for
approximately 3 minutes, washing, and top finish final treatment (calendaring and
shrinking). The above described fabric, after the indicated finishing process,

exhibited the following properties:
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Weft yanms: Conposite core spun yarn nmade of cotton and

OBC resin based fibers of Exanple 25 of 40 denier in
w@owshessgl total yarn count Ne 40/ 1. Plain wearer/isimi/es6097
- structure: On loomdensity accounting for 50 ends/cm

and 24 picks/cm total reed wdth 170cm total nunber

&%ﬁ%nds in the warp 88Qk., Siahyf abric wagpr ocessed
through a finishing routihe as follows: Singeing

desi zing: process speed 90n m n appr ox fabric
Wi %é'%%}é P

TearuRne W e for—— — Marks & Spencer P29 608

.~ --- Scouring
(7t anks)__process speé@t%idm}hi%ée uigprrent made of 7
TepngrspeulRrrgs hi ng t aIRES wasPROSE T4%uor '¢%hperat ure
set at 70C- 75C- 80C- 853@tedduly B¥¢- 90C (respect _ively
Tehgtestigagth Wah k)| Bl eacHikg &PApkrseit &H protéss Room tenp

20hour batching - dated July 1994- - - - -
Tensile strength Warp [N] Marks & Spencer P11 33 _-- - -
- Tt __- dated July 1994 --__ Scouri ng

EL680@0K $)] Process speeduR@mimng7equi preng gmade of 7
Q@i i dual washi ng t anlksnashi gy | i quor 3ksenperat ure
DiRehsithal WP EAE 0GB ERGra0°C +- - 1338~ -

widih [ei]™ "~ """ e dry™ """

Dmsatma%-stra-bﬁr%yﬁ—‘v‘farp———ﬁ%ﬁn&e—wash—afé%r—ggr—r%%ﬁﬁ—ﬁr—agggg——

ShOET T 50 i n { enper APt ey 60C — - - - - - - -
Dimenstona s{gbﬂ]zty: \Rfeﬁrp maciz%ne wash at 40°C +_ _-0.5

shrinkage [%] _ o linedry _ _ _ } }
Wrinkle recovery progesiishg 9@k s5CSpoee80GTenfdr frane
Diprascess speed 40nt mi rdated Sepéapper 309 e 100C  Fi ni sh -' -
Wrtiekleeccopryqegsrspeed Marks @ Rpencer e 120€

crease recovery angle{dge]------------------------------

Example 29 —Shirtimg weight fabric- - - - - Sanfori zing 12571
Fi ni shing and tenter step include the follow ng
[2sfeci fi c oMidink height edkistvaRGRoduceRliiTRNthe (Mitdiny:
continuous noist cross |inking process from Mnforts
Wagp varns: Ring spun 100% Cotton yarn, count Ne 50/1.

Weft yarns: weft yarns were dyed in cones prior to weaving (inserted in alternating
picks) (1) Composite core spun yamn made of cotton and OBC resin based fibers of
Example 25 40 denier in count and total yarn count Ne 30/1 and ¢2) Ring spun 100%
Cotton yarn, count Ne 50/1.

Plain weave fabric structure: On loom density accounting for 48 ends/cm and 30
picks/cm, total reed width 175cm, total number or ends in the warp 8435 (same as per

example 28).

Such fabric was processed through a finishing routine as follows:

Singeing + desizing: process speed 90m/min
approx 60°C fabric temperature
Scouring (7tanks) process speed 5S0m/min
equipment made of 7 individual washing tanks
washing liquor temperature set at 70°C-75°C-80°C-85°C-
90°C-90°C-90°C (respectively for each tank)

Bleaching Pad batch process

Room temp

20hour batching
Scouring (6tanks)  process speed 50m/min,
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descri bed at, for exanple, ww. Mnforts.de which
process conprises padding, drying at approxinmately

wa i@s@emegl 30- 35% st eam and 5- 6% resi dual noi SPEBEUSINT/086097
approximately 3 minutes, washing, and top finish final
treatment (cal endaring and shrinking). The above

gref) g;'sged fe;a(ﬁlr EEJS:LIE rﬁ&ﬁ%a&enﬁ 78 ﬁi@%ﬁgasréﬁdtg Egﬂsng ty

Testing Mt hod % g t J]egsn%xt% gzdS éSQg g\%ge&
MZOOS/ 067538 P /9 6097-—Tear-strengt-h-Wett—fgf-——

MEFRE"& SpencePr(’% SPECH WAVBER July 1994 Tear strength

Garp [g] Mar ks{HPSHeHESH Poa 1326° dated July 1994

VIghag | e strengPh CWFIC-PNC-RiCks & Spencer P11 14
T@&trétﬁm]:ul y 199§I0Te33§p¢€ei4éhnemgth Varp [N] Marks

&-Spencer P11 G&wpedetred00Uly 1994 El ongation [%
FibspoentntHTM 075pibeds sp&ddosnbndidd Dupont TTM 077 4.2
frdhdrensi onal st amulo ty: fabric machi ne wash at 40C 4
SabfRizling W dth [ Time dry Dimensional st abi Ty varpTTT

macnl ne-wash—at b4|Uk, e —shrinkage 15 ] | | ne ch y
1
SH S hcage FopE ARy WP e BBl RRE pRbisrtrae

redBEKS: t&a&@@ﬂ@&!ﬁ(@ %tﬁw&aug BBist abes Glatindpoent e oA as
Wi nkl e recovery pr opertl es: Marks & Spencer P22 220

deé?fé%féé* RCORENE . AngH eMpaiog- d%ﬁ RFogess copyises padiling.
kA »
‘*l’%‘?%%uc%ﬁé@ﬁé’%a%é}?ﬁié Pl ng e B el

appORdn ot bmlrylaﬂ'sm&aﬁmgmnmm;ﬂh ] trreyiarens (calvafidringeamds
sh\é\{ggﬁgqyﬁg& dbove 3ERbE %agrm after The mc? gate(ggnlsi%%g tp?oc%sosr ©

exhibited the following properties:

Property Testing Method Result

Weight (g/m2): 111

Tear strength Wett [g] Marks & Spencer P29 521
dated July 1994

Tear strength Warp [g] Marks & Spencer P29 978
dated July 1994

Tensile strength Weft [N} Marks & Spencer P11 16
dated July 1994

Tensile strength Warp [N] Marks & Spencer P11 53
dated July 1994

Elongation [%] Dupont TTM 075 16

Growth [%] Dupont TTM 077 2.7

Dimensional stability: fabric machine wash at 40°C +  147.3

width [em] line dry

Dimensional stability: Warp machine wash at 40°C + -0.8

shrinkage [%] line dry

Dimensional stability: Weft machine wash at 40°C + 0.5

shrinkage {%] line dry

Wrinkle recovery properties: Marks & Spencer P134 3.1

DP rate dated September 2004

Wrinkle recovery properties: Marks & Spencer P22 257
crease recovery angle [deg]
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yarn made of cotton and OBC resin based fibers of

Exanpl e 25 of 40 denier in count and total yarn.
w@owsetNes 40111. Plain weave fabric structure: pP@AYUBHONMIS6097

density accounting for 50 ends/cm and 24 picks' cm

total reed width 170cm total nunber of ends in the

Ex %@l#p ﬁf)oghﬂ,%lﬂ IQ’VJ]@er’a‘f;rl s pr ocessed through a

I ng rou i ne~as Si ngei ng + desi zi ng:

[23Y] OCESS %Hﬁggg &szgm’agﬂc Wap ?fo%ﬁc{ﬂos%nf EeQidvgpper ature

ocess speed

SOy yaand mngﬂgmﬂﬁt)‘?m@teamﬁfan? condtivé #bidl washi ng tanks

washi ng |iquor tenperature set at 70C 75C- 80C- 85C-

MEr WO C i RSREEIrt Y@lyyarh @fadeat fortoaniell OBC resin based
ﬁBe‘rs‘ of Example 25 of 40 demierin voontand total-yarn coudt ®aabiing Pad
at ch process Roomtenp 20hour batching Scouring

%Qb%l e %b%es ctﬁpee fb%m 5%11@1& hWF@r RBYR1Afm dnd 24

Lk gl begéug@tg @g& (01 hETREY S04 ©

rceri zi ng rocess
d 50
Su%@i?e/%ggf@gi ?}“@gﬁgﬁm@m ffilfﬁ?l_ﬂg _rf_nztzﬁ_e_a_s 9({?0/‘956 7 5 3 ? o

Singeing -t desizing:. _process speed 90m/min _ . ______________.
t enper at zr e 60@PWsHI°AJ2BHCOPCS80E C- 80C

Scouring (7tanks) - - -preeess speed SOBYMEE - - - - - - - - oo oo oo
-------------- equipment made of 7 individaal washing tanks - - -
------- - - ___washig liqU@R fe@ipebAt @B e it OMEE ST 55 PeRpdC-85°C-

40 nin. — tapcestuseci@Qectivety for each tank)

Bleaching "~~~ "~ 77 Padbatchprogééss ™ 7~~~ ~"""T7 "o
STttt RSSmiemn Finish -- tenter process
speed SOmmn, flahEed®e

Scouring (6tanks) _ _ _process speed S0m/min, o

.............. equipment made gf A liyispg| aﬁé}g@ tanks
and tenter st e&?ﬁ%%@ﬂ%%@ﬂ@éﬂ% Opdei ¢ %¢ G ?%{I e
resi stance tredt’feetC_\VXL(r). continuous. noist. cross

Mticakiing pr ocessrotesenpavdiiorig as

temperature 60°C

Washing 95°C-95°C-80°C-80°C
Tenter frame process speed 40m/min,
temperature 100°C_—
Finish + tenter process speed S0m/min,
frame 120°C
Sanforizing
[257] Finishing and tenter step include the following specific wrinkle

resistance treatment: MXL® continuous moist cross linking process from Monforts as
described at, for example, www. Monforts.de which process comprises padding,
drving at approximately 110 C and 30-35% steam and 5-6% residual moisure for
approximately 3 minutes, washing, and top finish fina! treatment (calendaring and
shrinking). The above described fabric, after the indicated finishing process,

exhibited the following properties:

Property Testing Method Result

Weight (g/m2): 132
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described at. for exanple, ww . Mnforts.de which
process conprises padding, drying at approxinmately

wa i@s@emegl 30- 35% st eam and 5- 6% resi dual noi SPEBEUSINT/086097
approximately 3 minutes, washing, and top finish final
treatnment (cal endaring and shrinking). The above

TAeSEdihed eﬁ"ﬁ ric, af t’@farl@sl'@ Sb&@e??ﬁﬁed fizgi shi ng

process, |b|ted A ng propertles
r hng I\/Ieth ht ( 130
E égt?& 1%/‘g_\v:r%g%;g“i’}V\aéft [ pe%(%er F"% 565 dat ed
e trengjja ks Spencer P29
“ili*}%m&é#‘e% %&Pi 1994 éﬁ th ft [NJ Marks
& Spencer P 11 14 dafdd 94 Tensile strength

TopgilsoRptvErRsI N Spentdarksg :’5@‘316?41‘ Pt ed 63ul y 1994

El ongation [% DupontdaMuys98 2 Gowth [% Dupont
Elgmation 2. 8 Di nensi oRapors(lABI D7iy: fabrilé machi ne
Gmash[%] 40C + 150 wi BuportdM bihe dry Bixrensi onal
DsdeabiohalitsyabiliMar fabr@achi mechigsadi at40@€ +~' 1058 shri nkage
wid% [chijne dry Di nensi opgldrtability: Weft machi ne wash
Di@{en%ﬁ‘a;mbgnﬁhmﬂfl nkadéindvadd fgodry W.inkle recovery
shRhRRRItd es rks & Spenger P134 3.0 DP rate dated

Kl t Mar ks &
5 %g?ﬁgggéf‘iéﬁs%fﬁﬁ%Qgﬁ%’ge B w0
i s
S R R ki Ef‘ S il ot r e
DE St nent conpr.i sin aE( é‘ﬁméetr ne/ a-ol efin
“Fiﬁ B %erWYé‘i‘Sel n S&¥ RPFEREF 2% ol efPR

crease recovery angle [deg]

Example 31 — Shirting weight fabric

[258] Shirting weight fabric was produced using the following:
Warp yarns: Ring spun 100% Cotton yarn, count Ne 40/1

Weft yarns: weft yarns were dyed in cones prior to weaving. Composite core spun
yarn made of cotton and OBC resin based fibers of Example 25 of 40 denier in count
and total yarn count Ne 40/1.

Plain weave fabric structure: On loom density accounting for 50 ends/cm and 24
picks/cm, total reed width 170cm, total number of ends in the warp 8501.

Such fabric was processed through a finishing routine as follows:

Singeing + desizing: process speed 90m/min
approx 60°C fabric temperature
Scouring { Ttanks) process speed 50m/min
equipment made of 7 individual washing tanks
washing liquor temperature set at 70°C-75°C-80°C-85°C-
90°C-90°C-90°C (respectively for each tank)

Bleaching Pad batch process
Room temp
20hour batching
Scouring (6tanks) process speed ‘iﬁmfmm

equipment made of 7 individual washing tanks
washing liquor temperature set at 90°C-93°C-95°C-95°C-
80°C-60°C
Mercerizing process speed S0m/min
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i nterpol ymer before crosslinking is characterized by

one or nore of the followng characteristics: () an
way@sags3dpl ock i ndex greater than zero and up POT/ERINT/086097

1.0 and a nolecular weight distribution, Mwvh,

greater than about 1.3; or (2) at |east one nol ecul ar

fraction whi ch ghULEs. bgicweer 40C and ~130C When
Wfs actionated y qggjg" = g“'%@ acterized-inmthat—the———
MA i on has a-blFetk—1 ge - Of—at-—-teast—0-5-and-up-to-——
TeqblAmE: or ( FOUS MR ’F‘?‘B}’ﬁ‘-about 1.7 to about 3.5,

at | east one HEIPFAGIDY ﬁ{g.rm-:-.lm“L,A'an_-degLeesk Cel.si-us,
Firgeld* sendignsi t y, Precess preg A8V Bibi ¢ centimeter, wherein
fraplge  nuneri call2W8ues of Tm and_d_correspond to the
Sanfbiainconshi p: Tm > -2002.9 + 4538.5(d) - 2422.2(d)2;

or (4) an MV M from about 1.7 to about 3.5, and a
hpat) of frusiieRy af dendePsted hludng: RIGEIIEpAUARINkIe AT,
i n degrees Celsius defined as the tenperature
resgtdrice e g nt: PAKhBetprtinpousanisisropdokpegrowstirpme onforts as

tall est -CRY eak, e N, ' of
o it R Rele R LT b PATE i hriss Ry
drdin® A AlptgxirhaeB. Bl ¢ and MH3 greater aitdavzesidudmbispe ta
130 J/g, . AT > 48C_ for I eater than 130 J/g,.
apwgwt%yéﬁameﬁ%wﬂ%gf@ iogq{a’é%effew HEMGE] (g cataring 48t
shrnlB8EC et 2Bbvd MBcridd bt ivter RO MA®Ned @Nthihd plogss, t han
5 percent of the polynmer has an identifiable CRYSTAF
exhpibakd (hetthldnwvinher@RYBFTAF tenperature is 30C, or (5) an
el astic recovery, Re, in percent at 300 percent strain

: I cycle neasure 1L Dy npr essi og- ded film
Py b ONRRR ReR!

et hyl ene/ x-ol efin Tnterpol yner, an has a

Wd‘eﬁrzi ty,.d, in grams/cubic centineter, A3 ein the
R& (igi‘én%@ | ues of Re ngg?g satisfy t fol |l ow ng
Teppitpng Fﬂ\{ ghhen et E?F‘%ﬁ p‘?ﬂ"%‘f}{’?ﬁ; i nt 6PDol yner is

substantially free oty &ok®4 i nked phase:  Re
T%&ﬂ@ﬂ%@‘ﬁ@(ﬁél, or ( BYlaks dpPrGrER2% ract Bh which

el utes between 40C anttaBoG W&n. fractionated using
TeiRERtreopardictt €M) zed i Matkhadt SpéngefPEct i ond has a nol ar

conononer content ofdaatd lubas?945 percent hi gher than
Tehkigd steheia Worgjanabl e viard@nSpiryt erie - 884 WO

2008/ 067538 PCT/ US200#&8RBOTV004i nt er pol ynmer fraction

m&hgﬁibﬂgyz{eetween the spignk ¢MREO Ures, vherein said

G&g@ﬁp%}ab e random et ﬁyh&ﬂ@fﬁrﬂi gipol yner okkas the same
DiGRIDBRATRLb k306 N2S AadfBld wash at 40°C + 150

width [cm] line dry

Dimensional stability: Warp machine wash at 40°C +  -0.8

shrinkage [%o] line dry

Dimensional stability: Weft machine wash at 40°C +  -0.5

shrinkage [%0] line dry

Wrinkle recovery properties: Marks & Spencer P134 3.0

DP rate dated September 2004

Wrinkle recovery properties: Marks & Spencer P22 242
crease recovery angle [deg]
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i ndex, density, and nol ar coni ononmer content (based on

the whole polyner) within 10 percent of that of the
wetbdogloersed a- ol efin interpolyner; or (7) a storBgEUS2007/086097

nodulus at 25 C, G (25 C), and a storage nodul us at

100 C. G (I 40 C), wherein the ratio of 25 C) to

G (X09c&mis in the range of about 1:1 to about 9:1;

and (B) at |east one other material; wherein the

fabric has a stretch of at |east 8 percent nmeasur ed
I accat #iqig) brinsaeblepgtone sabigeiather epninklselidedmaimertias a
nggr:l%lg[,e press rating of at least 3.0 after 5 tines

shi g using AATCC 124 or Marks and Spencer P134

al t €A) saiad eftabew-olsfis ubg¢polvedr, wieréin\ihd atkiend s-e& fin
._treat nent e fabric of daiml| wherein the other
iR P e g@rgrﬂkg@ i r%am’trrgearbé 9HC O B19ST Sl ippépliopving
ch&%kﬂeﬁ&t%e cotton, flax, ram e, rayon, viscose, henp,

wool , silk, linen, banboo, tencel, viscose, nohair,

pol yest erl) qatﬂ\ymgi: wck@mﬁeyimfmltmer@m i totaboesl .0 and a

t;her ere n _cel lul ose

ST ettt BB S e lah o e ranri c

4 The f aby dtGeanf ord ;abmraawmlen WVheel d1 bk 9B&weaPIrUSes
at | east 90 percent bﬁ ght of the fabric. 5. The

L3P dpppen Brcfeﬂarénuem i ﬁh"tfﬁ‘éeré’fé’ldli% (hs élecfmeﬁrm Bass block
m&QtJf%f‘}eaQO sTHRL JPBMbGuOL: o FI aim| wherein the

I ene/a-olefi'n interpolynmer conprises 2 percent to
10 per cend) amMweMightorotibdthé . 7 mlabiet. 3.7, at Tast dnalwdliéngopoint,

he, f ab t h | east
T} 16 e A UACEPER. doedrang N ALPD Thesnnape

nubRasdl vhiuks @pwﬁohsldaﬁcdm%m&e& tRYreMabKship:and Spencer
P11. 8. The fabric of |mI wherein the

et hylinen 0429124338 (At ePpB)3(#BF 01 s characterized by a
density of) AW ohaHh 8883 48 a@Q&% I3 S OP W in

D 792) déx of “from apout
J/gbdda delnuquastitye AdT m @rgyeee Cobalsidakhatns tthem'BaemﬁraldEﬁf&ence

el s AT R B S L FAS A S el e

valiR@6t ADRnpredust ﬂeffoebwlg ©RGbARR: | e Tin.
|nte I mer and at | east one crosslinking agent and

_ b’«?‘i?(zfﬂri%ér62r$dsfoaéaemeé¢r thin z¢frp and Bibsut301/g,
den 'zlelrz HQ“C#%? Wy é’r%gteg{%ml) %50 17 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
(5) 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
has a density, d. in grams/cubic centimeter, wherein the numerical values of Re and d
satisty the following relationship when ethylene/u-olefin interpolymer is substantially
free of a cross-linked phase:
Re >1481-1629(d); or
(6) 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
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WD 2008/ 067538 PCT/ US2007/ 086097 10. The fabric of
Claim1l wherein the ethylene/a-olefin interpolyner is
WO noosloe7sBor m of one or nore fibers conprising PEEUS2007/086097
reaction product of ethylene/a-olefin interpolyner
and at | east one crosslinking agent and wherein said
. or f] , | | ut 30
Gy B PR o Rl SRPRAL Sy QAR el AR 10
compranist mridoe dtimdeneciniespadykai lias flabyaie. cob®noflads faadhiag a ofelt

. Caim1 wherein the ethylene /[a-o]efin interpol S
indef, Gepgly. 154 o caﬁsﬁwe%&fl@nf ﬂ%éﬁ%O%f&mgiﬁﬁ?g&@%E%lihin 10
pere EAGE HRR o Ple AU icnelu-SEAY iRagbymRE&i n i nterpol ynmer
and at | east one crosslinking agent and wherein said
one or nbbe stirher wodWonrdSSE.: £ G abaat alstaeeeapolifusy ot

oG fIPRa Vs Q05'GeR AP0 Sin b R e
ab&ft 19 @imoult wherein the et hyl ene/ a-ol efin interpol ymer

isin the formof one or nore fibers conprising the
r eaé®d on product of ethylene/a-olefin interpolyner

and, I l-pKi ng agent wherein said one
ﬁ}r . g@gast ORE o BELRkiRK

or ers conprise a gel content of at |east
whatedu the ¥96 dhyaswestrgteb of 46lcasTRepefcabt ineasofed@eatrding ieried n

the fabric.can..be stretched in t di. mensi ons.
DIE et Ao B GHEREF p' DR IR g dBmes
walBhIRGER N DRNAS 24 LeNIEKS AW Spend@IPaBi uitbysaitr fabikd Bshibjeeted

17. "The fabric of daim15 wherein the fabric has a
to e avriableelrey Eepdmenit i ng of at least 3.0 after 5 tines

2. VWas I'T'fhg G 1 Tp%h%t%%&'é olYRE Fﬁé@{éggggﬁ@@g roRLBd wrckf:

"The fabric of al ereln ric retains its
cofkigrimgsifoalhdliost adyidni flyx.afihir rayan.inidoee. hewe. wodatibe Anen,

%@. The fabric of d ai m | wherein, the, ot her matngrialt
baibffr'FEl VRSPt MDA OIS JIOH A8H T PPABFIRS  REs PR s
hdresider ed washabl e and wrinkl e-free w thout ironing.

20. The fabric of Caiml wherein the _
3. et hyllhe detirie- ol @éion1 whewipedipase cpmpiisestido 97 grireufoyordeht

r mpr.e fibers conprising the reaction product of
Ofgqehj%ré%e/ a-olefin interpolymer and at |east one

4.Cr oS fhmid ¢tdC1age R txhemwteciuhost kemptibwarat astéXipabcent by
conprises _keratin, and wherein said fabric has been
welgH 96 thsdabidGhabl e and wrinkl e-free without ironing.

5.21. THReufabsd @a 3 GRbd Ihe MNELSI BifBed @lohe s such
that any creases fornmed in the fabric wll be

6. subskharfehrid ¢fClriet aiwiettimfheasthyrsti-plgiin dperpal gt geinprises 2
<SRBT RS s L 73, o oot o

7.7 at i'm@ fBbric of Claim 1 wherein the fabric tear strength is at least 1.5 pounds as
measured according to ASTM D1424 or at least 1.1 pounds as measured by Marks
and Spencer P11.

8. The fabric of Claim 1 wherein the ethylene/u-olefin interpolymer is
characterized by a density of from about 0.865 to about 0.92 g/em3 (ASTM D 792)
and a melt index of from about 0.1 to about 10 g/10 minutes before any crosslinking.
9. The fabric of Claim 1 wherein the ethylene/w-olefin interpolymer is in the
form of one or more fibers comprising the reaction product of ethylene/v-olefin

interpolymer and at least one crosslinking agent and wherein said fiber has a denier of

from about 1 denier to about 180 denier.
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at least 3.0 after 5 tines washing using

AATCC- 143-1996. _91 WD 2008/ 067538 PCT/ US2007/ 086097
WQ@400806m538 abric of Claiml wherein the rati o oPCPEsDENIS6097

gromh to percent stretch is fromabout 0.05 to about

0.5. 25. The fabric of Caiml which conprises elastic

10f 1 beg f&&%ﬁ@% wah@re h)é'é[ﬁ{vlen%/%' ‘é §9nt&‘£)8 PFs iHHP
andex,

consi sting of ybuty ene t érepht at e.
fopobl¢retdryphan éibme remiptinak steakactipaol p]tédtrci msétthyhmﬁm-}oletm
mterpoﬁ rrlgetr I’Ag{li gtt 1%2& ogg gmgslhx E(ynrgea%ertltha%d Vsqwrem g&‘zid one or more fibers
comprise from about 1 to about 30 % by weight of the fabric.
11. The fabric of Claim 10 wherein the fabric is a knit fabric.
12, The fabric of Claim 1 wherein the ethylene/u-olefin interpolymer is in the
form of one or more fibers comprising the reaction product of ethylene/a-olefin
interpolymer and at least one crosslinking agent and wherein said one or more fibers
comprise from about | to about 10 % by weight of the fabric.
13, The fabric of Claim 12 wherein the fabric is a woven fabric.
14, The fabric of Claim 1 wherein the ethylene/u-olefin interpolymer is in the
form of one or more fibers comprising the reaction product of ethylene/a-olefin
interpolymer and at least one crosslinking agent wherein said one or more fibers
comprise a gel content of at least about 10% by weight.
15, The fabric of Claim I wherein the fabric can be stretched in two dimensions.
16. The fabric of Claim 1 wherein the fabric comprises permanent bonds
rendering it relatively wrinkle-free.
17.  The fabric of Claim 15 wherein the fabric has a durable press rating of at least
3.0 after 5 times washing using AATCC-124 or Marks and Spencer P134.
18.  The fabric of Claim 1 wherein the fabric retains its dimensional stability after
wrinkle free treatment.
19.  The fabric of Claim 1 wherein the other material comprises keratin and
wherein said fabric has been rendered washable and wrinkle-free without ironing.
20.  The fabric of Claim 1 wherein the ethylene/a-olefin interpolymer is in the
form of one or more fibers comprising the reaction product of ethylene/a-olefin
interpolymer and at least one crosslinking agent, wherein the other material comprises
keratin, and wherein said fabric has been rendered washable and wrinkle-free without
ironing.
21, The fabric of Claim 1, wherein the fabric is such that any creases formed in
the fabric will be substantially retained after washing.
22, A garment comprising the fabric of Claim 1.

23.  The garment of Claim 22 wherein the garment has a crease retention rating of

at least 3.0 after 5 times washing using AATCC-143-1996.
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24.  The fabric of Claim 1 wherein the ratio of percent growth to percent stretch is
from about 0.05 to about 0.5.

25.  The fabric of Claim 1 which comprises elastic fibers comprised of a polymer

selected from the group consisting of polybutylene terephthalate, spandex,

poly(ethylene terephthalate), poly(trimethylene terephthalate), and mixtures thereof.



