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[0004] Improved fabrics have now been discovered which often have a balanced
combination of desirable properties including moldability. These compositions may also
allow for improved processability in some applications. The fabric of the present invention is
typically a knit fabric comprising elastic fibers. The elastic fibers comprise the reaction

product of at [east one ethylene polymer and at least one crosslinking agent. The fibers are
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wherein the CRYSTAF peak is determined using at least 5 percent of the cumulative
polymer, and if less than 5 percent of the polymer has an identifiable CRYSTAF peak, then
the CRYSTAF temperature is 30°C; or

=) an elastic recovery, Re, in percent at 300 percent strain and | 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 satisfy the
following relationship when ethylene/u-olefin interpolymer 1s substantially free of a cross-

linked phase:

Re >1481-1629(d); or
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[0007] Figure 2 shows plots of delta DSC-CRYSTAF as a function of DSC Melt
Enthalpy for various polymers. The diamonds represent random ethylene/octene copolymers;
the squares represent polymer 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*,
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DETAILED DESCRIPTION OF THE INVENTION

General Definitions

[0017] “Fiber” means a material in which the length to diameter ratio 1s greater than

about 10. Fiber is typically classified according to its diameter. Filament fiber is generally
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arrangement, a pie arrangement or an “islands-in-the sea” arrangement. Bicomponent fibers

are further described in U.S. Patents No. 6,225,243, 6,140,442, 5,382 400, 5,336,552 and
5,108,820.
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[0027bo| yr’lré:erm zatdron contimtous dagth efeistd ﬁrfCéfneemqetemaesltEdﬁiaments

erlc term Iude t he
which 3P R Eh LB RS ML ot e HERSTRE AT asfft dfdier
Compb@iteype |sHiBicalpr ©aafvettidnaDeovend yaid bref @ SpMWA&))V@‘Sd varn
well as the term"terpolynmer” (which is usually
is a tygerpl gyerestie yaaMdich s mads Sy yyrappigr SGmsmp g1 pin yarn comprising,
for exht {e, 7(!1" Qv%%#;:lap und ar}fb% af SRufer OMaLdArEea dhlef Bl '%m s made
types o nDnoners It so encofpasses poly made
by twiting fibdry aeuita iam'xjarﬁ@m Lonaror Apre/ iwt;sgesmof} anmmmmzrcsder to conceal
b 100301 The term "ethyl ene,/a-olefin interpolymer”
the COfaneral Iy refers to polymers conprising ethyl ene and
[OGZSgn apufingft Bleﬁﬁavd Py BeQd cdMFing kdparedayQBymerizing monomers,
referably, | ene conprises the majority nole
whethey aldhe ganodr ¢ ﬁét}émbn@e pdhy aenericiterm “pobigy| epbraces the terms
« Ses ) st I f the whole
hmn%%ﬁgﬁ%}.cﬁﬁé%hgfefﬁragﬁ&% ?gw %glgg ‘ﬁ?@%@ at | east
[0029] “Interpolymer” means a polymer prepared by the polymerization of at least two

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

monomers) as well as the term “terpolymer™ (which is usually employed to refer to a polymer



about 60 nol e percent, at |east about 70 nole percent,
or at | east about 80 nole percent, with the
wa@ ndpserses al remai nder of the whol e pol yner cop@r/iusiongoseiie
at | east one other comononer that is preferably an
a-olefin having 3 or nore carbon atons. For many
preparell AV hEAR - QEHERR tyfé%QﬁlnYdﬁ%%rs).t heau@,re%&&ﬁgggescmws b8 by
conpri ses an ethyl ene content greater than about 80
polymapkieg per oentorofypthel mirgireerpol yner and an oct ene
ontent of.from about. 10 to, about 15.. preferably from
oosofp o et S E PSR B ePRE et B Rt
compRPhYHBFlend HhdSOIE-ol @RS IIENS Smolchart@hhyd e efrafe@d 1f icthylene
i nterpolynmers do not include those produced in | ow
comprea thggnaiprifyrmele djagenn eftbambiolspoagnet: b/~ prhglige copprises at least
. _ i =T o
sbout e B e Pk S P BTy By Qs Eglrisesattast
about pd mokepscent he lastgpoodiicedlegieehe peAtdeaso hlefit B0 mole percent, with

j nterpol yners are substanti al | ure and often
the sulsgaiol Satadides p B sdlichabiinerg g e gt Qi s dapnigper tha
is prefRraPRl HERLIHAHa O e Br PGS carb89 3bns TR 8lahy b@RRhaveksf i n

I ntérpol ymers conprise ethylene and one or nore
copolyopel the prefaredisompasiope Empusshen e tese conipe] greaser thayabout 80

for aracteri,zed b [ 1ipl 0G
mole g p PRSP AR A AER S st S0 fouf FRFIcR B4
prefer@iﬁﬁ ﬂﬁ}oﬁrﬁib/o@f 1 Physboaal( mpleqedehi €Bthe Whate payméhdn some

et hyl ene/ a-olefin interpolyners are bl oc ] )
embodipegis e yikteae’ apql%’#%w%wﬁnﬁm oy i |1ref$w@ei *E?Sérpmtg?ﬁ%%low
vieldsQ i QRAN TRt JNR AR I8 dudi BF £ERL ¥ IS roc@dWhile the cthylene/a-

“copol ymer”™ are used 1nterchangeably herein. In sone
olefinemtbpd|ymens san tehdengt tWithbdneak nowp pbly mers. dwrastpeoduced ethylene/u-

- represented by the fol]| ow formul a; (AB wher

olefny GBRER RS gre PUbsyHEIF By eR paie  BRbL porp G0 fthe
reactiGUSRIAS ofa gahynﬂsriz&ion]&oceiﬁ, 20, 30, 40, 50, 60, 70,

80, 90. 100, or higher, "A" represents a hard bl ock or
0031} e g niistetiyheneiaselefia prerpalimers eprapitse IR 2B C8eghBRte
copol P& AEREL e iftSoRBh S A foll hPKEY t’oﬂgﬂ:hﬁi‘é@&?iﬁfﬁ b?HuYtiple blocks

1TRear fas lon, as opposed to a substantially
or seghreanct eéslo or meubgilamtiizazk yorstar ushadiéidrif@aghibemical nr physical

ot he embodi pent s, bl.ocks,and B Rhl.ocks are rando
propeficty T SoF SRR A BIRG Tt fie PSR TGy ey g ctably

Iti-blRk PhOGKIyERROLYIMES niésd al Helte@hes Ak HoRMEraasd FdpblinR:™ are
muI‘as foI%%wg. AAAf%g-BBB-BB é[80321 |ﬂﬁ§§i|ﬂ otﬁ§? Mk
used ipistrbangrahly herqinelnpiopeienthodingre ke aylthblocksenslymersay be
R hi t : of Kk, which conprises different

rqﬂa%%%@hgggf%gﬁﬁnkﬁbgéggother enbodi nments, each of bl ock

WD 2008/ 067545 PCT/ US2007(QB§116 8 A and bl ock B has

nononers or conmpnoners substantially rand V.
whercd) B Bt BRI AP {THEEeT BIGEK B SRR Znaris: ek Ar0: 40,
50, 60P78.H0, 0.NeD, &l 18 r,B‘zﬂPPr@?{ebéﬁsSa hR bRk 854l u 8 @ 9B ApSesents
(or sub-bl ocks) of distinct conposition, such as a

a softblqsk seepesrent. Wieteetblhalss andRout dinkddainlaysubiiiutisilninear fashion, as

Opp()s(e:(? P g%iiﬂgsita%rtllaﬁg gpdngibe% orressuﬁ)st%fzﬁiat,ig%ta@sgggéd fashion. In other

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

other words, the block copolymers usually do not have a structure as follows.
AAA—AA-BBB—BB

10032] In still other embodiments, the block copolymers do not usuvally have a third type

of block, which comprises different comonomer(s). In yet other embodiments, each of block



[00331 The nulti-block polyners typically conprise
various anounts of "hard" and "soft" segnents. "Hard"
weegsmotsss ref er to bl ocks of polynerized unit SPETYUSEWTO86116
ethylene is present in an sanount greater than about
95 wei ght percent, and preferably greater than about
A and%é@ AR PR EE N br RARGHNRs §ﬁ@t%&iﬁ%@m%@stﬂ%ﬁ@ﬁﬁhm the
I n other words, the conmononer cont'ent (content of
block mbnahersords. meithertaerked byt Bned Biconphieestaodr segesult-segngents (or

sub-o pF e oL Rl T3 e e B T SR b VAL R Rl Rreren

campmhmamhbmeﬁ@frﬂxeeﬁmdl ments, the hard segnents
onprises all or substantlally all ethylene. "Soft"

9033kegn“€}¢tr§ultfdﬁ0qkﬁ@lmﬁérﬁ ey copgrisy varpuBiageKstsof “hard” and

| Ll {
o REDHERE L Bl Sl YN Dop T EADROTEn RO spen
presedt iaan abowt g&a@amingﬁbopte?iemtght prefneraal Ipyefgtabia*tgefatftrhba:n about

er cent r earer t 1
98 it gt T iingBE BT Ar T BBl TS M P an e Her R e

contuﬁréc&rﬁ]&it \A@b@hém@& dike tpel eyméne) biDinS QAR se8APRdESMBA Ban about 5
he conononer content in the soft segnents can be

W etghg p@&@férmdna‘f:feaibbuhesszban &tmug Bmegzéﬁ eervent bgpasbarethe migaght of the
abo t 25 ent (..t han ut t

poly mer e e\{%)roggp aIF]ar% n%;sco V\é)ﬂSﬁ% glpgr sub?ttamwﬁ 3gdhi

ethy 1@5 e’aS(ﬁi' %b@ﬁﬂt@hﬁtﬂle 4Devkirghtcfgan bbeks ngicﬂahaf zedhaiits i m wmch

about 45 weig percent, great n about 50 wei
the coponpRt conggnt é@@%? PREGISH GHher gﬁnﬁgﬁﬂ%@ ) isgagatedipan ot

Weiéh%' P%é]ﬁ]t ﬁra%w érc§t%9fﬁ%ﬂta§mﬁ RNy Qtﬂtlt%r&ﬁt %f’ﬁ%%@ an! a!EOQt 10 weight
bl ock 1'nterpacl ymer from about ercent to

percergboutre 9 then gt pe m@@ht potent Ibesetiaina“he mlgghof b€ polyerer. Insome

embofRl SRR ncnRlGhe SlBickuleh T B8 ehair Iy Hbbu 20

weighhBé@t, gﬁ@ﬁéﬁtﬁ@ﬁ albcut ap wtohia gem&ngmeateﬂh@@ Bbout B0 evpi @ ekilcent,
15 wei ercent to about 85 wel g percent, from

greatey Bt@etab% %ﬁéfivf‘g&ht neEicek Ateates ﬂ%@bﬁuﬁs’@ VRIEHET s8R @egater than about
45 Vsefg' gl:ﬁgﬁuéregér 5h 9!'31511%%@ er\rlvge?%ﬁ PEIQentaQIO %Eatgghﬁﬁh@?ﬁ/ 8(] weight

per rom about percen to a
percemei ght percent, from about 35 weight percent to about

h rcent about 40 wei,gh rcent to
100345 ol REPGH e LB PP o SOt g e about |
Wcigh@ Eé;@% o hibuaboulei Bd pmérﬁhﬁf tiﬂﬁbﬁa@ﬁ% (%gf oft 1€ biRk &kterpolymer,
nversely, the hard

ht of the block inter
preierg?élg %wn abauh A iséehp persemitto vé, |9ﬁ1w caght presAgle Fomheus B weight

o RSBTER IB RECRT GRS LA L

from dhoan2 (DS ght pdidRt tcabolat Sﬁwﬁ@ﬁSp@mﬁdlt Cadm ubatti26 ve:ight @ercent to
sed i n ent.l |l ed L.S.

i.Scl. Qs co%c _fapenh .
about A3 §y¢ighl PETGENIGHPI 0 wge 7@“@’@5{0 ako otthesehiRsagest. from
about |39 QiR pLE3A99 %@cﬁlt 6@ r@\téléﬂt ‘fagu,entE?rB%l 206! Ar (Lighi ﬁb?ce% RCbout

I nterpolyners", fil 15, 2006, in the nane
60 wegdht goicdn. ¢r fpm gh@m 45 wmrght @u[qglzq tptabeut@ts weaght parseint of the total

R T S I RO
ranged. nﬂ@rq@ﬁrsagﬁ%tbye;glﬁpefceﬂ@ge her Bk Ratdielmsnt vengitmRic¥ntage can be

calculated based on data obtained from DSC or NMR. Such methods and calculations are
disclosed in a concurrently filed U.S. Patent Application Serial No. 11/376.835, Attorney
Docket No. 3850639995358, entitled “Ethylene/a-Olefins Block Interpolymers”, filed on

March 15, 2006, in the name of Colin L.P. Shan, Lonnie Hazlitt, et. al. and assigned to Dow



100351 The term"cry=stalline"” if enployed, refers to
a polynmer that possesses a first order transition or
wa@eoshedshs ne nmel ting point (Tnm) as determ ned BYT/US2007/086116

differential scanning calorinetry (DSC) or equival ent

technique. The term may be used interchangeably with
Global Jﬁ%bn&l@%@s IncS QHQ Gkysd AL bf Rich id; ﬁ@m{p@&f@d @%fa@é}ﬁe $ierein in its

ers to a polyner lacking a crys [iTne nelting

entiretpoi nt as determ ned by differential scanning

100358 o e Cri ke QbpRPy ot ' S EEREHT A BbpBl g e order

iransﬁ[c@zf{ﬁrc& stallis@ ROk EPbint COAPAS EeldthidedbyQli frofenkal shamial | y
di stinct regions or segnents (referred to as "bl ocks

")
caloripeief drHbl §F apivakat fephnadys %@rterﬁaﬁiﬁé pe upgigpterahanggably with the
. Ap A

ferm Vﬁguﬁ%{%pg]%j Pihe 9 GREMHAL! derdl é&g}al@%aﬁng WRkKSiline
meltingQlojtres datednietdhiyd éﬂﬁﬁéﬁ:nﬁlamamn@baibwme@raﬂh%@ ortdyainvaiont

pendent or grafted fashion. In a preferred enbodi nent,
mcm“ﬁﬁ% bl ocks differ in the anount or type of conononer
[0036] NC Oirhg%rﬁ{ Qﬁluihtk%&' proij?r?er‘d&”%bédﬁem%@@oﬁw r@frs to a pok\mer

crystallinity, the crystallite size attributable to

compnisdihg ver orghorg @bmweﬂpé@mqf opgionshe segipentpireigagd éeaSofbiocks )
prefer?balg ';cl;ig?l,c{e %lu (Eglfelgt rglgr'é)ﬁre% rtgagtl 15?%” (rj Iriygnté%lccg)lirnl%s ing tcHemwre;r%h d]tffere%nnated
units WhidN ekl j8@ed embiaddidngith ﬂﬁgeo@ hﬁpdh ﬁéﬁﬁd@tmger@cf functionality, rather

than i%ﬁgﬁé%ig{r%ggg he;gﬁggqxégﬁlngfgo FE em g{%ﬁa e Y Ot(‘g@ﬁhﬁer in the
[ o
amouft P Y op\éh%?ggﬁn%qﬁg%g%?@y@{eg%gex%hy ak: t/h%h a?l%ﬁ%%b%@éhmty,
the ery s&ﬂlgﬂe lsizdiagitibitbbitito A polandt of suctalmmhwmtmbeine tfpstr did@md on
. .du 0,.the uni que. process
R T R S T e S
brancilh@ qﬁ@ﬁdmg negRehiyirRssh e h@ﬁét}’m‘m&%{? thePnoghkcdM dr dhy other
to 2. preferably from1l.8 to 5, nore preferably
chemlf-aﬂ@mphs 5’8‘35{1 gropegy. ihfanws}sblo% F@?Oé)rfa?ﬂs W@r%‘fﬁ@rlgﬂ% by Qmiue
N t S
dlstrlb\éhﬁgs n(g; b%%gﬁg%%;g%@g%ﬁ&?@(g@f oP %‘f‘& ’]\}?x% gilgclg Eegi glrcgsgfl[)l!?t?on and/or
block hudbtrati@ribytionodue tp tfeaftesncatnlpyecfessamalamg of theZoPoly Emds Muost
r.abl roml.4 to 1.8. 100371 I.n the f.ol
specitfiali T RIRHANCES 11 hiRIPY S S DA uP B Red P PosHeds PDI
from BPRS DX ﬁf@keabv)aha@zsl, 8 1 B8ANGHqFScMBRL G 11910 MMIEd most
"about " "approximate" is used in connection
preferahls few t ﬁ o imewh@ﬁa@roww ipy batch ey gapitbatch pescseibe pgymers
Vv
possc B8R 1y SEREULIRS L%y A0 REFEFRIDSREL 1820
numt@tﬁwmﬂyﬁ%m1ﬂ$uﬂigclosed any nunber falling within
he r cifically discl articul ar.

10037] g 1hHY WW@%@H‘H&‘@%&* HTRPCTY Sﬁgémdxgr B &e approXimate values,
regardR8 WhbIHS Ak Yv i 9950@@‘3(51‘ ?ﬁ&m&té Rs usddlih codretish fhe*%uh& They

a variable ranging from percent to 100 percent with
may varylbspepayeent, 3 mw@mﬁqpercqm,@r sokneq&gaeg, }(gbtpé.’é)mercgzt Whenewra
ercent erce rcent pgrC
numefiGh B vid PRLEEIN Y. RooRBiy Bl 1imi R GElsprn pn ggnber
fallingd@ i@ Nhe rafde ﬁ%‘f}é@fi&&lf&%cﬁﬁ@@/ 91%514(51125’(:{5{ USEAAL 0868IE within

10 98 percent, 99 pe . 100 percent. Moreover,
the rawr%wﬁcg%} dwélﬁg,féi ggf{, nlé(ﬂRbSR Psherein k is a variable ranging from 1

percent to 100 percent with a | percent increment, i.e., k is 1 percent, 2 percent, 3 percent, 4

percent, 5 percent,..., 50 percent, 51 percent, 32 percent...., 95 percent, 96 percent, 97 percent,



nunbers as defined in the above is also specifically
disclosed. F hyler ela-Oefin Interpolynmers [00381 The
wetbdogloersed a- ol efin interpol yners used i n enbodP@EUE®ODIS6116
the invention (also referned to as "inventive
i nterpolyner” or "inventive polynmer") conprise
Y D06 plcent ™V EeGARO igRR & £l By two R

ggpag%ﬂﬂ%ﬁﬁgﬁs in popyﬁg?lzéﬁt?orh1‘c aracter?%hgfq? y e
numbers bt dgfired ibthecksvors abegpentisaligfditavsedr nore

polynerized nmononer units differing in chem cal or

physi cal operties (bl ock interpolyner), preferably a
th‘lﬁ‘tﬂf‘ﬁmﬁﬁ‘bi‘k’ BlynetRer . The et hyl ene=' a-ol efin

|nterpolyners are characterized by one or nore of
[0038h s peldestidaery- %’@gﬁ gg@fppbmeéwedc%@éﬁmnﬁﬁé %ﬁﬁé@%ﬂon (also

rdam&f‘t% A ME&R%GQ@%@\%& bPEGE Bﬁl%%fﬁnéﬁs)%niﬂ?lse ethylene and one or

mbodi nents of the invention havée a , f r om about
more d&piimra!bblﬁta @eﬁn awxdozanndrea’s;bolme‘EMI iomghpmcaatazedrb multiple

d d
blocky g s PRETEFT Ve B PR oty T BBRE Fideical or

hysida@ploabhies (e R&RaNEnt0, frbRrdbe) Atdu@nsicR cogalymer> The
b -Zg(? + 4538.5(d) -- 5&22 2(d)2, and preferably T,,

ethylene/ oegigén interpeBmend grd kharaggoedd(yd)ne, or givde rbthe aspects described as
kﬂb“%referably T.. > 858.91 - 1825.3(d) + 1112.8(d) 2.
00401 Such nelting poi nt/density relationship is

[0039] | | ustonhatgct, ﬁze@tlgﬂér&:wloieﬂﬁ|1ﬂuk@ot}hﬁ:rs tigeddi Eindodments of the
random cqpol ymers_ of yl ene/ a- ol ef i ns whose neltlnP .

inventigy) bavg addeMeciErm b 1 7d@@b@3*si P gndatieast pasmeltigg point,
degreésrtzeﬁ%ﬁé Mk e%l%r RO §’ lBi€ Qélﬁﬁﬁ&éﬁthﬁélrﬂﬂh@%@gﬁééﬁ v ?lues of

ting poin substanti afl | i ndepende
ﬂw\mnh@eﬂensmpyximahﬁﬁmﬂ%aﬂhy when den3|ty i's between

out 7 glee to t.0.95 a/lcc,. For exanple, the
rrgf”;él i%%“’gf:’(@l]"cﬁgé(?/)n’ealng pg?t‘éra]bw the range of
about 110 C to about 130 C when density ranges from

0T825-608% ¢ + 1B 1ab@yt- 6020341, ghmord prefadtdy enbodi nent s,
the nelting point of such polyners are in the range of

a out C when density ranges from
. 8%%%5. f%;%ﬂﬁ llla)uégig)g/ce 100411 In anot her
aspect the ethyl ene./u-olefin interpolyners

[0040F OMPR1ich Eneldifl RAhYRRELZ RthtiohSHiPTs i@l FRfde ONendike the
nmore u-ol efins and are characteri zed bé a AT, in
i

tradxtl@@@rr@éioew%ﬁougners aksthyleer aelaie vheppaehingmeintodectgee with
decreésﬁl%cﬁ:ﬂgaﬁ 2 {8580k &%lmtéﬁﬁﬂ% Q(rtgigjiesl%'}ﬁéa%géfmﬁma??:}hzﬁ?ﬁ’l@ilmg

e te erature for t e ysta ation
pointAnmaktysiadly En@tptmdmabﬂ tha d¢nsERY|GTARIYrTy phakdandy & Heeatenatbout

0.87 4 eh o ) Fofi  remrpnle g Mseifiet Bt Ayt jolSmgys agg in the
range d0Gbdiit €1 €r@kd Yoo\ ﬁp%kv@@g 4Rt PEH{SBRORA 986111610 dbbufNT 945

> -0. 1299(AH) + 64.38, and nore preferably "AT >
g/ce. Ipsapognimdiments5he meitmg point of such polvmers are m the range of about 115

°C to about 125 °C when density ranges from 0.875 g/ce to about 0.945 g/ce.

[0041] In another aspect, the ethylene/w-olefin interpolymers comprise, in polymerized

form, ethylene and one or more a-olefins and are characterized by a AT, in degree Celsius,

defined as the temperature for the tallest Differential Scanning Calorimetry (“DSC”) peak

minus the temperature for the tallest Crystallization Analysis Fractionation (“CRYSTAF™)

peak and a heat of fusion in Jg, AH, and AT and AH satisfy the following relationships:
AT > -0.1299(AH) + 62.81, and preferably



for AH up to 130 J/g. Mdreover, AT is equal to or
greater than 48 C for AH greater than 130 J/g. The
WERISIéB4peak i s determ ned using at | east 5 pepeTEs100D086116
the cunul ative polynmer (that is, the peak nust
represent at |least 5 percent of the cunulative
p el ' cent of the pol yner
h‘gg&gﬁ li“gzﬁét}gf*il Q%Fi%c%@igeg%ﬁ@ then the CRYSTAF
tenperature is 30C, and AH is the numerical val ue of
t Ag >h€dt98fAusbbhdin Jig. More preferably, the
hi ghest CRYSTAF peak contains at |east 10 percent of
he, c ati{ve. pol.yner [ Lot t
for st} G THTEHET VRO irs cany Y et R Rl L7 oRIR han 130
Jig. Texampl ESAF paikdgdateanpbaknandas: apdrepmak thenperaiwedymer
~ .are calculated by the conputerized d[a.vyi nglh%rogr%gJ
(that i (el sy FaPFECHt S {5 BmeRRTOTIARBINS Cymalayg gRlyaIer ) pifpif less than
5 percSOWMhd QfiyihBeh 4 ARG BB RENET RF hENE 1RAMRACRYISYAF
pol ymer's ctorresponds to the equation AT = -0.1299 §AH)
tempetatur®2s BIC, 4804AH s the nyeteriasiorherof dspwet of fupien in I/g. More

. et.hyl epei a- fip, Lnterpolyners have a mol ecul ar . ...
preferggtby BTG CnY Bl 0 ST e s Tber T gfmutadive
polymbkf. A€ Madne s P8itRg JARMBEMAEMNE JRlyahdtgas ELIUhE @inparative

Fractionation ("TREF"), characterized_ in that said .
examiflesg dniearpigdansak arps afd REHOBRRAIUIS Gt EituiNpd Rethe computerized

i el F e REG R FARhY rand
dravilff FoBhBP gk bERR i BT Bkt 0 Bfeno MR ACRESLELR ) tandom
ethylenandem emiyyrane pohinerrp obryaspondsrta ttel aopatedrud T rgOBp9%veEn) +
~..the sane tenperatures, wherein the conparable random
62811 hyl ene i nterpol yner contains the same conononer(s),
and has a nelt index, density, and nolar conononer
[0042F ONtigREt {d8RedsR0t, iHethMbrl®oRah b yhdrhhave inolecular

percent of that of the bl ock int ergol ynmer. Preferably
Nl

fractiqrrshigeivees bstwaend 0o Ash 4Bt evhen e polajarbrsines | epregature Rising
Etutiof %%ii%n&%nqeﬁ”ﬁﬁpt’), Q{lﬁr&&é’ﬁze@fin Ha€ s Erﬁnl:‘ti(inr}{ag LR ®nonomer
and/or t b t ot al

e conparable interpolynmer has a
conteredigromecieabhtahtasvd phcent bizhasinght ppdereimtat leaft lhmtceof

.. the bl ock inter yner. 100431.1n still .another. i
higher, J0dhi of D BRF P BT kb B e ITHFRY By e n ine between the
same ©RReAEIBY, WARELIDcARmpBtBAR thfddiR COVRAY intBPolyhier PEHtE@H the same

at 300 percent strain and | cycle neasured on a

comoewngstsesildns a mstidad s Pensityandrimepmanememar eprdentgbased on the
ot 1118 - - O apBk - Ghe Mw/
nord DAERASLITRY 1 B0 RSF e SR o) s SPRAGHEL G i
of thesatnipsfapictiergobirhenis algo méthat 1(opstenp ofithenof the block interpolymer
_ethylene./a-olefin int erPoI ymer is substant ihal rf.rge
and/opie SoRpYaRte [ IFREH i 4ads Yl COmpAgIen Rt Bl welefpercen

oftha%%@&%@kmﬁggnﬂewl- 1629(d); and nore preferably WO
2008/ 067545 PCI/ US2007/ 086116 12 Re >|501-1629(d);

[0043hnd Teweh anwher gspefiahablbhylenRe-dlgin inkgpdyayrs afodnarterized by an

.Figure 3, shows the effect densjty., ti o
eiastl%, @g%\??&g{"f g}pe&*%eg:f' Iate%{@ ep&rcfelnf) Ir%an}raar?#ef X} c?@m%gs%%d Sha compression
molded film of an ethylene/a-olefin interpolymer, and has a density, d, in grams/cubic
centimeter, wherein the numerical values of Re and d satisfy the following relationship when
ethvlene/a-olefin interpolymer is substantially free of a cross-linked phase:

Re >1481-1629(d); and preferably

Re »1491-1629(d); and more preferably



fromcertain inventive interpolynmers and traditiona
random copol yners. For the sanme density, the

WO poostise® i nter pol ymers have substantial |y hiptmeUS2007/086116
el astic recoveries. 1004511bkn sone enbodi nents, the
et hyl ene/ (x-ol efin interpolynmers have a tensile
S 1 v bly a tensile strength
>R%%?g%£1€ﬁﬁ§%gm%?w¥Pr5g%§§%%%§nS|Ie strength > 13MPa
and/ or an elongation at break of at |east 600 percent,
nBeelpref€lud)y at | east 700 percent. highly
preferably at | east 800 percent, and nost highly

{Bﬁéégres;fé%r)gn h%%?%eitgc%gﬁﬁﬁ{ e{]%s&tc r&%&%—lot P Er?c{arﬁented films made

from @pRRALTERES mté@@hﬁte@duﬁiﬂﬁid%@ia&fah@osh RbESIPOLKTELS tHhaue
(1) a storage noduluys ratio, G (25C/G (100C), . of
densityy pmvepigvesnterplwneis B S Subsghiiall ey clasis wepyaicsr abl y

{BMSI rhggh gc(z):tng eﬂu@mdxﬁ%{sothe(egﬂxth;%{)gleﬁ{??ﬁ&%%ﬁ% 5RL aqgnslﬁ@§§engih

percent, prefera ess per cent
aboveddddei. ajrétyralbeszstenh&mn@ﬁgtpe:r b‘aehaﬂ?e mess)rtihaaabtﬁetepetmngh >

or lLess than 4 a co
13MPG P RO 08 2L R B30 P e S oo st 00
percer@t Mghieneéfaraeledtildnsi SUoaspainy ARl @aotaameh1a pf&Erably at least 900
conpression set of |ess than 80 percent | ess than 70

percerjaif @ spshepd separaiian 1@ opdl e@npinuey | ess than 50
[{}G%Fﬁtr glrﬁ%'g?er 1[11%{)(? ?r?eg#sythe nﬁieﬁgﬁb&gﬂp frﬁér?bl?%e?seﬁavgf epg%rage

ercen
moduhle Im}:&JnG (JS@IS)@G (& C2O hernc &nt 50 andembly foon dowdo traore preferably

10048 |. di ts, th
trom Eitn{f aiaB S0 FAPRERDSF Jhes o R b P pisabre Fably less than
70 pefctiil &peci@fly le8S@ah BBReBOtIleS ARISOperdeR b 164 tﬁ’irpnﬁkﬂ)é?gent down

strength of equal to or [ ess than 100 pounds/ f oot
foaC@ﬂB@Sﬂﬂaﬁt0§@eﬁeﬁﬁbly equal to or less than 50 | bs/ft"°

14t
I R e e
Compﬁtssh&f se@ oD led mem@le peitche, &gsh?tble mebartca?teikks?htggtsepmémmeﬂsﬁ than
npri se, (0] neri ze or a ea
50 perSghte diitio b ly NS G AEmREVEO gb*@dﬂ*ﬁtﬂ@i\gwﬁwgo s yn 40 percent,
less tﬂaﬁ%ﬁ pefc'aﬁ‘tn Ie%:@thgﬁ PO SBicenPhET BEARS Yol B 8SaldNRN péleRier cent

I'ess than 60 percent, nost” preferably |ess than 40
199481 o 50 Sp?ep @e‘m)dmmd Buretitydereloosletin interpply npes lyata. heat of fusion

- bl,ock, co NerS,
ot tesy BRERA L BT SRR TEY Lepetf D Bl P IR RO Froo
(48000&&1) nﬁﬁéfetabaquaaﬂelos $980 ttdh SOMb (2000 PTNespRERDY YRl S @fless than

characterized,as_having both a pol ydi sperse

515&%I6@QE%}§ﬁ¢?%@?ﬁ%ﬂ)%ﬁ§ & pdt ydi sperse distribution of
0649E| Gyl oﬁte%‘éﬁlbﬁ ?ne@[% @E%ﬁg’q&eﬁz -5 ﬁergér?glggle?s ciomprise in

istribution o ngt hs. bl ock
polynmeopal fomer & lerse5® hosepaant eiilmien@azm lorve mot0EC bboplessian set of less

ment nc i ng term nal 7545
than SEGEH G B0 158 T CTBEREO! T G DBt Sl st pferably fes
than 4@‘1@ ab yBRES dnBebWdeo alosé RARTo 5’31@&1@ or 20 bl ocks or

gnents including term nal blocks. 100511 Conononer

109“% ontIe Bemapgbedinpatss theaaultidilend canylyawrs pibbass e EEN At

Schuit%lgior”} distribution rather than a Poisson distribution. The copolymers are further
characterized as having both a polydisperse block distribution and a polydisperse distribution
of block sizes and possessing a most probable distribution of block lengths. Preferred multi-

block copolymers are those containing 4 or more blocks or segments including terminal



techni ques based on nucl ear magnetic resonance ("M")
spectroscopy preferred. Moreover, for polyners or
whb@sds7ses pol ymers having relatively broad TREEI/US2007/086116
curves, the polyner desirably is first fractionated
using TREF into fractions each having an el uted
blockst AIRENRLALY a@i&r ﬁi%%ﬁﬁém%%n&ﬁdé £38ast 3PB ol B bl@&% Ry ?&%ﬁ&ﬁg
¥raction a cofléection tenperature w ndow of
induémgzbsss&%ﬁsmng this techni que, said bl ock
I nt ol ynmers have at, | east suc cti,on having
oos11, " RGREHORET Smtel R iR Sbg dnp et i B r Bty
techmﬁ&e@%ée@rbn(ﬁuclelﬁ?mag 3t RhR el (FURIR9 s ydraioscdpd @Rddirdd)
anot her aspect e inventive polyner is an _olefin
Moreqvat, éerpoilymess or preadserfaiolymere bapne gﬁii:ﬁgeét kb hBERsH §hehe
_ ]
xmgrr délprﬁ}%‘é Eé; f?rgc frg‘r‘atlfo?égg ugln%uq@ﬁ] 0 ?éé%gp QA(Cqu'l%( mé%ﬂ eluted
tempekﬁ&@ tarige@f bi}‘ﬁibdxﬂ):sso rrhaegmah Shmffd framion Ihamt(ﬁ ectmn temperature

merized n unji t.s dif.f
mdomﬁfy icapr bﬁ%p‘ewf)g shfaa%aaié%[ﬂfg%a f?@.“ | Bt Teast one

such f&%ﬁé@ﬁﬁ%@/a ngh ﬁmb@&&ﬁ&&%@%ﬁ(@ﬁﬁhﬁéb&r&b&%ng fraction of the
I nterpol ynmer "having a peak (but not just a nolecul ar
compﬁﬁ@cnﬁ@nyhmﬁrch el utes between 40C and 130C (but
{OOSZ‘Mr a {1) Ilélg?{cgﬁr asgehc ttg%g]éff:rrf]tgtflegnrol*%!r{rsx«%r]g%ﬁ é]l%ﬁa integ xggﬂsrrherspreferably
comp@@xﬂbﬁﬁﬁ@ﬁe aNGeNk nest tmﬁﬂexﬁmhler&ommdrssiﬂ eclyhesieopiorm,
when expanded usi wi dt h' hal f maxi num ( FWHM)

characigrizgd Bx Peple bésgks ﬁ&g a&l?a%w‘ép KUK aFETEGHD A o1 more
polym&AMERbng fnhkr g@ C aifRERL S AR cdllor %ﬁ@s&t%? o%@&fé@ ﬁﬂoaeeeher

nore prefe y at Pgast 10 per cent t hat
nﬁmpmﬁnmﬁcmmpan@bhéhnam@ﬁnbbmhy¢mﬂﬁnmnmadbbk&nﬁmmpbawraawng3

s e e B SR P s AP BARS evion

collecHRERRI/ B iSthhg ﬁamafaaﬁb@mh@nm@érwh eRthat Sli@pRR| Naer
has the sane conononer Z and has a nelt index,

comonuRsicoyientamas Ay 1ebHHoIestasspriewhe pasededatingicfull

o BT TER 0 e Ry Bl B o

highec propatisb laelehsitSgrepahy higher sworeaprsierakily b laasi 00 palceraritlgl”mf than

hat of .the hl oc i nter mer and/or th
that of 15 P S Er NG 2 SUER T GRGIER "CBNEBH S PG and
e*(panl&@d @hte PanceminRir bhdimed (tWend) sekedeuliiine VRl Eld
full width half maxi num (FWHM) cal cul ation is

compm@em@ﬁmtqi@ lengt intsrpslymerdien flie saperpenopp@ais raad peng aelt index,

densit agn? é{l(}ﬁf’&p%q%eﬂg’{og{ géﬂt&?ﬁ E@g{“: tHe[)\iG}g 81@ g@:ﬁﬁ;gﬁgpﬁcent of

that of the bheked intargolyaed Rrb&f’abﬂ)h ehd:VMMnafrte&: ¢(8npedﬂiie inmdrpelghmer is

For a distrib sured using an ATREF peak, .the
also Wi apegeenyt §F gléf bt logked His TR WHoR AGSK RN

mterpgghwﬁﬁeﬂs Jﬂota@@&nggommgﬁﬁnt-rﬁxtﬁﬁﬁq O%a@ﬁ%aﬂ@hﬁﬁhaﬁ of the blocked

ermned, to th left and right of the ATREF peak,
interpblymaii.v i i hzg widgy !pééﬂnahmughtﬁbyl\f()mlcumn ﬁm@ﬁecbmavherr@iieaoi

line . hprizontal l.nt ersects t
mett ey Ao T a1 (GHE A7 Fpt R D ER3GE . Wirein
the talk30G @R ID $EakACTIMBRBOTHAAR bse 1ihd, Gl thdl @k FWIBLAYLis

for conononer content is made u3|q9 random et h
deterngied. cif ar g dagtyipution measured using an ATREF peak, the FWHM area is defined
as the area under the curve between Ty and T,, where T| and T, are points determined, to the
left and right of the ATREF peak, by dividing the peak height by two, and then drawing a line

horizonial to the base line, that intersects the left and right portions of the ATREF curve. A



copol yners, plotting conononer content from NVR versus

FWHM area ratio of the TREF peak. For this infra-red
WOoredosoa7s4t he cal i bration curve is generated fopPCt/82007/086116

same conononer type of intierest. The cononomer

content of TREF peak of the inventive polynmer can be

cahbraﬁﬁa‘h%ﬁ'er}%{jc o orf Bl %Sﬁ‘c‘éhtrlg mlallé §51ﬁ§lrdn96&te'ﬂ?ﬁed%‘“l{ -Yfe 1HS' ng

met hyl ene area” ratio
copoixﬂn@s,mﬁﬁng efahom[r'@@&%]ﬁem)m@ﬁé‘ﬁ eorus ERY Hhﬁ@red)aatzo of the TREF

asure sui t,abl.e techni
peak. TEET B b AR aL gt el Shithe spagggonomer
type o PR&GEIOTRORYMPAAHQToant MSTRIGE blHkSHf theS@RB B Dol R an be
bl ocked i nterpolymer has higher nolar conononer

deterngipeit entefraamngthiceiipedipo adivea gsiee ip AraldMemethy br pethylieee arca

P f for interpolynmers of ethylene and
ﬁme{F?ggﬁi%e?§%%ﬁ8%}%g& i nt erpol yner has a cononomer
[0053F ont@mbormpinet bentdiRhayf beagtisaredelsisigiang sbx@iblf&ﬁh:é@ue@ mdth

technigacs SAGECD 6 MBRBHBBT g SN B SRRAFICB AT & e this
technif A€ saﬁ%ﬂ:ﬁqh@ }ﬁté Oiy %Qi]- s Higher nfotarQbmoAbRELechidr? tﬁaa%

nureri cal val ue of t he peak elution tenperature of
corresppisli MRERfarade mﬁfm}bierm?g conpar ed, rreasur ed in C

[1}054{ ggqﬁ%fgga&) HY er mtg%iro"ilxp h#rg %k tftt¥1} l%{ng LG eﬁ -QC grnx% 60&8%]13 Wéerpoly mer has

a commﬁtﬁﬁ@ oanﬁhﬂcﬁf 0é TRIFE fERHDNOEAg sameam 10 W&t SUSC TiRiker than or
erature for several conparable

equal g«t fﬁy‘ F%g%éﬂi 1¥de Tint&P hongrrpredergh ér&‘é]"c‘%fé%’cﬂffﬁﬁ?@? the
quantify r Df ’jc?ti 19,9 |0'7n\§h%x@ﬁr1§?kgtr nﬁ@acgr leh?eodlf%Pxe deak e%gtog)temperature

| ne). The Tine equation (-
eftheZRHP?frmmd@plngtcedlpbzgedamcktsuteddnI"(Lne. Al so dep| cted are

omer nt ents for , f.rac S f sever bl ock
0033}, - SR MBS FREB s PR oMk Bmets F
ethyleb®bhd | obleBE Khe@ARAbYITRRESJomdNomed torkth@ VolQ§ KREF elution
i nterpol yner fractions have significantly higher

tempegatgetiongverabsrarratinethylene/ hoetone Rderpplvawts Waident copolymers)
are ﬁt?{agthhl \}3 @s@pt%{ LYlbEHy T-mbé 0 gﬁ)glldthn'ege }Dﬂﬁ% {hegzéhaglo?lf

entiv nt er O yner | eve
0.2011)dl tRe.OFriedgnced bf adbfiéklientAlat depittbdaieghe vardriomdr kentents for

. pol aVIn both crystalljne.and.a
tracti R ot Py eral G B Rty o T TR La ey O LG S A Ut el fritgel
Lopolﬁﬁér\!ﬁ Andf @@mmr&wg@%@a&{s hap@k%ﬂﬁfcaxflﬁ}alﬁ h&@NSodi@fe

Exanpl e 5 and Conparative F discussed bel ow. peak

conterd|than aiger kot eqgivelentiel BoQ, tepparaitesb| hpis i 1@@@@@@%@ of the
inv entfw%rtﬁggpgoﬁlgng a\f}ﬁ% Bell e%ecg {oa\gtdu%qg{h%%résr%ge 51('1{11%%]@%%%&? blocks

withid ihapoli}ﬁﬁr chﬁﬁﬂJ ahv xd@béthfc(ﬂ}fstﬁxmmidemﬁarpf&us meqareesent ed by
riang kil l r can appreciate that an
19056Lpp3* %‘P’F tgéd SR f@@ﬁ% fﬁ@ﬁcwﬁ? BB CORENS OF

pozyniemrg&pﬂk Y&Béfénﬁa@@i ahDEPGpatfifer agkusgaﬁpa&xre e a@& Auting from
i ne used conparlson fitted to the TREE "val ues

40 to bBrai pfe&ra‘hijohpmﬁ%m%%or hetbppbinyareisdragfiondal ingettree parts,
d
o RS R B R S BREE Be B! s

represeREP oS meln@ra:s TRY Siiled @b @ ?b&aﬁﬁ,&hﬁra@ a@pRpAtRaliEeGon
by a nol ar WD 2008/ 067545 PCT/ US2007/ 086116

curve may be constructed for interpolvmers containing different comonomers and a line used

as a comparison fitted to the TREF values obtained from comparative interpolymers of the

same monomers, preferably random copolymers made using a metallocene or other

homogeneous catalyst composition. Inventive interpolymers are characterized by a molar



15 conononer content greater than the val ue determ ned
fromthe calibration curve at the sanme TREE elution
wo eomppsBIuUr e, preferably at | east 5 percent greet/@s2007/086116
nore preferably at |east 1G5 percent greater. 100571
In addition to the above aspects and properties
COE’QO 69‘ rcbgt@g[ % 9288‘1 ‘{Han {hg%afug\ﬁ@ﬁhhl Sg fIB?A %@%Eﬁbtgﬁ&l QE‘V@ at the same
aracteri by one or nore additional
TREF&:ﬂlaroacttramrsmm; sret¢mblone lcasestcent beater.mu@n tpraferapipl af haast 10
is an olefin interpolymer, preferably conprising
paﬁﬁ@ﬁ%?%%ne and one or nore copol ynerizabl e conononers
[0057] N RRkYMNELA Zede hRsVE asgm{@fﬁﬁ% FBEL R¥crBitieR)i€ e REkSive
or segnents of two or nore ynmeri zed nononer units
polmm'sfcfaerbﬁ whareeicairehivanie %mqﬁmgﬁ@wﬁ charepetsticesin(ilegekast the

N L

copoﬁ maﬁabﬁmﬂm&zﬁﬂﬁe@ itpels et yenmddarandi 3 0CmuMige blocks or

fr act i onat ed u3| ng .TREF i ncrenents, char act eri.zed in
seEmMeniA (8g 08 MFHEQ ir@ﬁﬂ%f*é’sm%}l%ram distrpns erhemierl on physical

I . [
prope%ﬁreg e{)cheg ;ﬁglt%roﬁgrge)sf)t ?ﬁlas{ &@%trakﬁx Q%gg@ gﬁsocﬂ ecrg%g%z{ne | éi@ block
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fractqgf B e T R Rt SR 1o B Dlaes Bttt
comoﬁ@@&:bﬁt@ﬁt Ki@l@ersﬁﬁ%rmrl@i‘@ﬁ (peicentiti gfe@ able\préfbrabBy zﬁ heist 10,
conmonor neré1 and a nelt index, densit

15, 2Qﬁ5|’/‘érp66@ﬁbhiéh%r ab ek 2 caawble mndpe aihdens | é%’ﬂ?f fraction
I t f
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m‘{erp{)il‘m&r yrmas the&aaies:orrmmhem)lﬂeﬁmﬂﬂg ftis ﬁrfe stﬁlnatombmbmer(s) and
mer and/or the

d t
a meld S By TR e o (O BT B ol P metgvithin 10
percezW%'é gk o PBE GRItke@ntdrPalmef. PreR@atN, ARk REy/ M &TROLHRrable

Preferably, the above interpolyners are

interppiypsf %@igﬂmm@n df) percnyl adriat g éhf-alftioqkéésrtttr@ﬁb mey apd/ef tha,
comGERESH b K8, LASEARMIEEY LY RSP BRI o
the blodké mﬁpekym:lrl y for polyners having nore than about |

10058 ABIRETRET s IOER TGP b R TRE PR IO IR G o fast one
- olefﬁ?%yﬁ@ﬁllé%@@ %t@fé@@ﬂﬂfﬁ% afo 4 NBNC QbIyRRY @Em‘it? € about 0.855 to

3uant|ty ) T + more preferably greater
about P{PA goym eaguhﬂnozwspmafbdahpmitv yre(s-lovingse)re Thankaboa), makcbercent
commze trzt%i %;QF&QCP %eracgpl% m%lga{set«!%m%ngpﬁg &#ﬁéﬁ% P?Ehgﬁhgffﬁ‘géﬂop eluting

betwebin g0 aﬁ&@”@%r&hﬁidr@:@uﬂ&ﬂﬂ&rc@hﬂtﬁ@ (af. IISB¢T'FEREFSQ more
fractlon bei ng measured in T.

preferphly ggatgs than q“fé‘ﬁu%f ﬁ% ﬂ”ﬁw%mw n(r%ﬂ%ﬁ)yfﬁe%%ﬁn%mm Rpsrably
greate® D@t e{;@a@% th@ ﬂﬁarﬁ P @'2@'1 ?)ﬁ‘ o1 9’7’3 R?ﬁér@}ﬂ i Heh: racal value of the

I nterpolyners having a whol e polyner density
peak ADBRGE ¢01t®5 Fervperabeut! thOTRBB ft@cf/é@ni&mgandnmub measured in °C.

O S L R R

especRRBRRNBcrfORERAtha@fngtahSh I EREE vk a&isifp frofd womng 835 to about
bet ween 40 and 130C greater than or eqgual to the

0.935 g(sant andymere egpezgailz)fompalymers @pvinggpase than about 1 mole percent

comonomer, the blocked interpolymer has a comonomer content of the TREF fraction eluting

between 40 and 130°C greater than or equal to the quantity (- 0.2013) T + 20.07, more
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greater than or equal to the quantity (-0.2013) T
wQ@20080¢75where T is the nunmerical val ue of ther@PEK2007/086116
elution tenperature of the1dREF fraction being
conpared. nmeasured in C. [0060] In still another
Qreferﬁﬁf Shter AR ok B @a!“?d the Q&ltﬂlgb 20§ 3P 00 87 Where T is the numerical
I n erpofyner erag' npri s ng ethylene and one
value Oﬁ‘thﬂptféé: eémpml tympenamdabiethediﬁﬁfdmmlsn |bmng@bm;ven6dzmdasured in °C.
cterlzed b§ nmul ti or .S

10060} o Tt U 8 b 1 BB R GRE AT CL0 CB FEPT NG prelerably
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mterg ymer), nost preferably a nmulti- bl ock

characgized rremiﬂ@ab@cbrt erckeinarie pp by Aol gericAvl@enicapnits
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'€ percent, every fraction has a DSC nelting por nt
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r fra t| V|n | east rce o
mole el B oot i R pS Rt = PETnaRE R i atopt 10
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the fraction) 135. [0061] In yet another aspect,
comoRoReer; g ety @eamgw%r% tha careHrBes ‘ﬁ thr¢arpety ner
pirgf-e W= 40 e
B T LB e e B P m
characterized by nmultiple blocks or segnents of two or
{0061 hor dn ol aynnﬁwer agdcttnomentivapelymedistanersinginfenp@ reed. pegferably
comprbsrug %M Slgzl]e ando ﬁl%lpoter rn%elr%? oéq%' ngegrlézg le c%tm%rng%le%éqﬁ rp))Ea Q{n?l%d form,
charadtéﬁz@& PO |nytﬂﬁ‘gﬁle ek gr saegmahe@aiha(ﬁ oif maget podymiiied hn(&iohﬂee |inits
en . 40C and 130C, when fractionated using
dlf’ferma@“r gestieal or phuiced PRPEBisY @i?FkFH ACROBIRFT): %E?m%ﬁ’iaht‘h aulti-
block t@%ﬁ)a%geﬁﬁlﬁgio%h %tét%@iyhf‘e? H%‘lﬁf% L %I@uﬁ@%ﬁt;&h@ﬂmﬁ rehﬁ&ud%lm een

nmelt ent hal py (heat of fusion)
40°C maas»m(émm fRSdpnatal wsergp BRAF mrg:retmertth shagetatizadrin thae atfer\f

. .. of 3. 17 AT E | at t

factcfybedia ey 8 Tt EnopgiES pHRE R Ere il 0 STBERSC HEs

melt ehﬂﬁ%ﬂﬁée&ﬂ?f@dﬁ@‘dﬁnﬁaﬁ@éds&yuﬂ)@(i {drRehdamonBitkdeRltibes
between 40C and 130C, when fractionate usi ng TREF

i Herterrdpian (Jamak 26047 | QENTREF elsion dspapapature g Celssr) rHap-58.

has an ATREF el ution tenperature between 40C and | ess

Iﬁﬂﬁzgh a”né*}%tllé glyeck ﬂﬁ&po@nﬁ@ faveRLRALANar(fRRAbN QhichUSit&Metween

s neasured by C, corresponding to the equation:
40°C dagalt30uf. vfhs:sufmqt;(mhté@m)ngir RET 181ah¢mI REFaelbutddon that every

t t
et S S ST SRy P en A SRR ORI,
a melZROR N hed > RisTdilyas Q&Zi&&ﬁaﬂﬁsal&ﬂ&p@%ﬂngﬁeﬁ@ @qmﬂ@;ﬁrer

conposition of the T E can be neasured usin
| Bgat of fusion (J/gm) =< (1. 1317)( TREF elution temperature in Celsius) + 22 97,

ATREF Peak Comonomer Composition Measurement by Infra-Red Detector



infra-red detector available from Pol yner Char,
Val encia, Spain (http: /ww .pc | nerchar.com ). [00641
wab@s/hesaposi ti on node" of the detector is equp@pPes2007/086116
with a neasurenment sensor 1{CH2) and conposition
sensor (Cl-13) that are fixed narrow band infra-red
[0(}63fI | 4L SokiBnd & cro?rgJ glﬂon of 12884: négg cGflbe meﬂi@ed using an IR4
rreasurerrent Senso tects the hyl ene carbons
infra-red détbeor pallyiie fropwhilghedChacy higneiel Htgs to the pol ymer
(htp: concen} ration | n, solution) while the conposition
s > ' e nethyl (CH3) groups of the polyner.
[0064]T e TRREREABLSIER mb@&t1 | thdetdhd i afPaRidtdiaNa ﬁ“ﬂemmem sensor
(CH3) divided by the nmeasurenent signal (Cl-12
(CH:)gadh gmmm/semqmseﬂm (CHonbricwe ixebrarent dard inhererel ? éafhe region
~erR0 i NSO
or 280 E R o du s B P pih T ER MR REL R E BT EERs gu e
polymkEOQaEEh dinetst et:le&k ar thalpelymis ecnoshtrdticarin MREE}})I m]sierthms nt

provi des both a concentration npos
campi(SéF@)segsog RR&FtS ,ﬂgstaetﬁ )gwét%fgﬁ%% 133}%‘,5]3]& bgrﬂ@ncai ratio
YIBE rSR8GkRt G QR @@R} h
or e L3FpIFER ARy ABaL T apsthis s6l RUpyToRmRs o
comomrﬁontemmfyhmmawqdmd%mwn @dﬁbmmitt@mm is Cahbfafed with
asur e The conononer content

kmwrg)%%élﬁ %ﬂ% ESRIEOB? }151@% > can be estimat ed by

[0065RPP| DHenBtedtdr Mhen iedder BN G AT &Emhﬁtﬂxﬁm pf'ov’ﬁchae bbéitd @noéntration

the areas for_the individual respo

(CHa)@nd ompagiden (GHy) sicopiasmapss s %1“?8&%‘6?’% dUEBH ﬂ@n@’f}EF

0Q6
proceORPRLARESRUTR kit ARACLEAT DEnEREHE Blaphlalibar e crr
to CHapplpplyngers hahéxppwopomﬂm@a&etenh@semmbimn%gnwdéﬂ thNER). The

i ndi vi dual . si ns from he
comoRiFRs PSR AR TGLE B SR RAIEY RA TS AY M dpEa e
referch& cAiB&Edn ONtHeRRtd it the aRhs FRtIRYihdhQlUAEC HY l@thEHE espomnse(i.c.

area [Cl13/CH2] fromthe ATREF infra- red detector,
area f%@t}m@@bfﬁ}hhéfstlwqwﬁ(@hic@‘ﬁ@ﬁi) peak is identified from

e ' .

0060 TR o1 pRAS G0 Raue TN SRR | Hal HUge
(FWHRHM|cidatem dfer deflying me&@ptdwa&rkaaelmﬂd&rmtegmte:ﬁmwaimduai

SRS T T STl PACLTE B uRRBgyspettion's

basedk?)\‘x (R Mbidionehetilie tPgathyRak 8Rbod¥ abCHRRGH, | FdeNhe MM Flinfra-
line horizontal to the base |line, that intersects
red detterc@orl, eheretmibie tillghithighest) reak ividentiied fropRer hase Ues, and then the
067] | ipfra-red.spec
FWH g is dePeﬁna}lgeg n'g&g%%?ﬁllé:gl I?Ilé E}QE%{&PLS%IF@& Azﬁlﬁﬁ%@%k b FWHM
area 1M5§EﬁdIaﬁlflffeaaré@dldﬁ'ethberweS);etWH&n[Trli andi T, evhei T dradr T2 ore points

at of GPC/FTIR t .hed in th .
s ot R S SR S Mgt by o, nd

then dTQ\Q&IL% lﬁe’horl%ﬂﬁgma thd 1k ENne, t}%YﬁE@WﬁE 1G4 and right portions of the
- perneat1 on chronmat ography-Fourier transform

ATREEEhéurm ed spect roscopy for characterization of

e I T
poly n@e@ﬂm@ﬁ%'ﬁ[&(ﬂ%r&rwﬁdhathd@)@ ihipigeipWOsi2008 (OB IEATPC/FTIR

PCT/ US2007/ 086116
systems as described in the following references: Markovich, Ronald P.; Hazlitt, Lonnie G..

Smith, Linley; “Development of gel-permeation chromatography-Fourier transform infrared
spectroscopy for characterization of ethylene-based polyolefin copolymers™. Polymeric

Materials Science and Engineering (1991), 65, 98-100.; and Deslauriers, P.J.; Rohlfing,



18 D.C.; Shieh, E. T.; "Quantifying short chain
branching mcrostructures in ethylene- I -olefin
w@omeloyTses s usi ng si ze excl usi on chromat ogr aphpCBO&2007/086116
Fourier transforminfraredisspectroscopy (SEC FTIR)".
Pol ymer (2002), 43. 59-170., both of which are
. et i , i i i &Yt -oletin
D.C.: YPRBETPT oG EYing YR EHRNEBraRAlR, RicrBhipArts ML 1GkA-ole
copolyatedny bsemesizuexsheidnchromap greplynerd Fairiee harsdoremiiized by

_an av ock ,i nde Bl, ahich. i eater than :
seor B G285 Kb Sop 2k 00 5 i PRl Pt
refereibeSefeiiDit théiRentYWy, " MA, greater than about 1.3. The

average bl ock index, ABI, is the vvei?%ht, aver age . of

[0068} he Ibpekembribmets Bhe juvpeiveedHensyoplainpeiipppymer is
cara 288 bOR LA, PUAPRARS B TEERAL D Gy 05

and a mnslethlar Whighkdismithetod, &, /Myegietthr themebduon . JofTHeheerage block

. i nventjve ethyl enel u-olefin .interpolyme tained in .
index, ot b Sy eh DT REREEe A S IOT O IR L gRY eaﬁé@?&ﬁpﬁ&mwwms
obtainkd & hrburad JeAOHE O Rom 06 Yhd FOsCeaGI RQhytmENfIraati on,
Bl i's defined by one of the two follow ng equations
(both of which give th&/sape(sBB/yalue): Bl=I,"T- I!'T D
or Bl =-LnP LfIP ) 1ITE -1T.1B LnPA - LnP, where Tx
- [ # t cy 7e% 118 ; 3 f. =t he
where B L o R K oL eI,
interptlhmeetbtyined & prepaeativedlcR Elnranl ov; it the weight peraoitigmot thiiteh
. _.can be neasured by NVR or IR as described above. PAB
fractiqs’ { he et hyl ene ol e fraction of the whol e
et hyl ene/a.-ol efin interpolymer (before
[0069] I aGlok et dodher frdttioh Bl is deftradd HyeneRdsiirtad bR cqaations
IR TA and PA are the ATREF el ution. tenperature and
(both phwhigh gipedbesams B Y34t i on for pure "hard segnents”
(which refer to the crystalline sggen of the
i nt er pol ynmer )BJM oroBder- oL, tion, the TA
and PA val ues ar¥Zset!/fe t hose f ot highdensity
pol yet hyl ene honopol yner, if the actual val ues for
wheret heis taprepsagrent REF altionaimzvaittedbt ée ifidraction (preferably

cal c ti . performed her.ei Ais 372K, PAis 1.
expregH AT IR s PR PR esTion (g ioF Factonr bl ofin be
measttQPB XVBE oPIR b\ RsSHER HOTPR OBIptis R ctidieheAMe Mi@cBh of the whole

et hyl ene nole fraction of PA. TAB can be cal cul at ed
ethylehe/ornlefireintaspdlpmienpetose ragtiopatioEnwhish alsogarag megsupgy by NMR

2p08 Pp 7 KTREPRAAAE & Rn@ I Radiofl 1
o 205, PRI BT B B L R 3 oo
“hard W&dnghtdl (Mhidheefeofo the crystalline segments of the interpolymer). As a first
order approximation, the Tx and P, values are set to those for high density polyethylene
homopolymer, if the actual values for the “hard segments” are not available. For calculations

performed herein, T4 18 372°K, P4 is 1.

[0070] Tagn is the ATREF temperature for a random copolymer of the same composition
and having an ethylene mole fraction of Pag. Tap can be calculated from the following
equation:

InPas=a/Tap+ P



known random et hyl ene copolynmers. It should be noted
that a and j3 nay vary from instrunent to instrunent.
wobisoyBr; one woul d need to create their own PCT/US2007/086116
calibration curve wth thaypol yner conposition of
interest and also in a simlar nolecular weight range
: L , [
whereJoptiffare [ G OB DAL b Berdiihl by BREREh SpinkR ifiocrof
knowstanilbma rthybdne copalvmasi fhhouldbgasted shitla aeﬁ ﬁendy woulfigibe
essentially negligible. In
mstrmgfrﬁ);f} @}%&%‘%ﬁfo g\aﬁgggersgqel %?‘yaﬁﬁ%d ‘P&F‘Tagwhﬁ'é oWty ca gragmn curve
with tﬁeeﬂx% zﬁx@ﬁﬁ:’%ﬁs:t;’eﬁ oPirfered3hd 8RO Tha kinfilar iolebull §3%ht 00168 ks the
To is the REF tenperature for a random copol yner of
fractianhe Thermes wrab@moﬁqt@ r Wkt h%f@qtnéf thpcaibmtioarsaryiop ebtained from
fra . X ul fr
similar F)'P %ﬁ §% hggm§e Quci%ai@feggx 8'%&%? ﬁgstegﬁﬁ b rge%]g gﬁ'ﬂ]?( InSome
embodifn@6ts] @Addoktha] ernamdprm ©ORChYITE theob] Eb\hﬂlaﬁalﬁﬁonshlp‘
conposition and having an ATREF tenperature of Tx,
whi ch can be cal cul [@%ﬁgrq Ln Px ~ €5;1/Tx =
[ 00721 Once the btBEK 1 %WW‘?%?3 each preparat|ve
TREE fraction is obtained, the weight average bl ock
00711 ndex,, ifBle, ATREF Eéi‘x%ae%’t&ﬂe%)p@fa‘z‘xﬂ&h coplver 6ah6 whiaé 8snposition

n sone enbodi nents, ABI is greater t han zero but
and hyvingsan irlershpale foegoppf Py. oﬁm(a%lthff @leplated Hpyp P =3¢ Txo + P
othe
Converthy ST, BEREEIE Me folor B FHARGR cobIRMALPHE s |
compmﬁngﬁtrﬂfhaifmgmnabmF &nﬁaetanumbxﬁ[ﬂ;‘( ®hith chi bnvadbodatd Gob En Pxo
to about 0.7, or from about 0.6 to about 0.9. In sone
“*iTénﬁ%dlnents ABl is in the range of fromabout 0.3 to
[eongbm@nce%@bioéﬁ %ﬁ@m@&a& ?&83@9% TRES frafiof sOMARAUthe
ro

0.3 to about O m about 0.3 to about 0.6, from
weighabouagethiarktindet &l B Hhe wholg pelrmeb sut bosadulasedablaome

e AP NGE STRBETEN ey L0 o 808P Bl o0

In othdr @nbtﬁiﬁmérﬁ@,ﬁ&lﬁh@ @teaber GhanaboatiBtind u®io dboom .abouteBbly, ABI

Shoui%% %J)}'@é? gf Ere%fa@oﬂf?& %tw %@3?@% ﬁ%%?@%@?f Gc%ao?%@%ﬁ? st fgom

about @fé ‘&)Qﬁoﬁtr@@ Nl MeheQEBAIgAG, a8l 1§fri e kdHaB P %%ﬂ%ui %3 to about
the ‘inventive ethylene/a-olefin inter

0.9, ffGOTEFhOUB%é tagbdue B8t onfmem pbbq,trﬁe:r tofabaut 9. drfravhi |ag¢utc9a3nto apeut 0.6,
d repa at| T e fractlo
o GRS NPT Tt D08, B G GEREE Gy

the radgeOofaFudn abdi® betquldaﬁutwew gﬂim %cﬁz& nishutaben.1. (Mor trm:d eMout 0.6 to
eater than ab one enbodi nent s,

aboufgcﬂ YT abophe Y .%ﬁb%é Oaframoaéw %a&a@%é@ew Waﬁb%&u‘% to about

1o 0.6 and up to about 1.0, greater than about 0.7 and
up to about 1.0, greater than about 0.8 and up to
19073abou*hnotﬂer@hauactegjsié:&tfehe hﬁhami\amﬁer@f’oeofaﬁd irup'pblyrmeb ouhat the
er enbod ment s ract.i on

nven R PR G ABE BT PO T RO R TR i ean

be obthird Bg 5) gifiivt TREralableiDhe MO Z0RB/ 28R4 Rdex greater than about
PCT/ 7/086116 20 and up to about 1.0, greater

0.1 andnigrio gboiit! - (arg cameleaydar weighiolistribuiion. dheblhcdreattrathampout 1.3.
In songe em@&ﬁimgﬁs, the polymer fraction has a block index greater than about 0.6 and up

to about 1.0, greater than about 0.7 and up to about 1.0, greater than about 0.8 and up to about
1.0, or greater than about 0.9 and up to about 1.0. In other embodiments, the polymer

fraction has a block index greater than about 0.1 and up to about 1.0, greater than about 0.2



to about 1.0, or greater than about 0.4 and up to
about 1.0. In still other enbodi nents, the polyner
wo ea@shssms has a bl ock i ndex greater than aboutPpOI/ISBNT086116
up to about 0.5, greater than about 0.2 and up to
about 0.5, greater than about 0.3 and up to about 0.5,
pe-TcTol a Y-

and o 300 k08 parPRRHL0 3ty BT PR POZRNks B gpil Plnd up
to abount@xorgreatrehart dvant @b and up tRatand | Gip 1t eilhbibet erfo@liments, the

oA T SR8 U U L0, BECHL 6 B BTEBLEL,
about @Q%E uB -1 aBNA 0UD ohe@ted Qﬁﬂ%b@uﬁ@) 3 al P8 Blab5@r 0. € QR Rk d4RR ilSan

of ethylene and an a-olefin, the inventive polyners
about friefnd natsd gboyy§s’s elss e qyxera:rrﬁmrmmaﬂhq edymenirgtiopdaga block
abl ;4 8as X t
index reéter haa a %18)%8 2 pr e AL aa%af)uta(}? ?%zérttﬁ? s&ogﬂ %§ tagii 218% about 0.8,
greateﬁ&?&h rmmz\(sai arel af to2bBut (Mo gﬁ%ra&efr giftzalbyutups kel @ toeabionum®.

and espeC|aIIy maxi mum of 2.7
9974heatF06F03$‘1§§F1%‘-”ﬁ ohrthglyny %&P gt eoledw, thegyvegfve a?fhmegr%ef%fahfy
posses%(w} £Pb1 Of a8 asl ?@%oé%r%fagw ai@@is@ﬁ@tat éa@ 1. ? Qla@%st 2.0, and

anS|t|ontenperatur [ess than -25C, npre
most gzméfaé)ﬂsadnl lyast 26sutt tmemna@@@@m wridd ofr 5.0.5honepecfanablyon tp agnaximum

007 Fur t her. Ihventiv | yer, n_have
PGP B SRR B A L PGP RGP OTeY Spdy g 0 an
ethyleﬂb S6HOR M ahRARISD el horcage(4adidsy SrandHion @EPBratital Tl 60less
C%) Is greater than or equal to 400 kPa, preferably
than éﬁr amere prRteRbdy lesythan -3BCangl cma) ongrang opShener beur e of
[l)()'f:il g;urt\l;le E}?eqxg{mis\%%&g%ﬁe% l]\égeé Qigirbéa@ fllaﬁcg'tg?lg%é%l Jith any other
propettennsciataﬁmmm 4 haagamgéums amn, @ucﬁlahar(]ﬁ)gi((ﬁ i 4 gregteathedor equal

in Figure 6) that is charac bl ock .. ...
t0 40 o PEFRSTA EaE: Mg GRGR 35 DB  Grmngie e 10°C.
MoreGRP, Qhé’ﬁi@énmﬂ%%%%é& Fass@ss%of@@hya? iflat Qf)ragé hylieRne 228 dirRAgn of
or nore ic a-olefins. (By the term

tempetgtaledn ithﬁerﬁ%ef Irr@m 3y tprwmﬁi @H%@@Wﬂé&? iguEe Gyehaits elagcigrisge of
block ?g%i(}lf Eerggzﬁl%gﬁ ?gtoi%ﬁ anﬁ feg O 8 L %ﬂz yesgég%gy 2 r:%aoly mer

ween pr etera
of ethgate éIQD@e or 3¢ 61 ¢ Eﬁ@altm%e;ﬂtﬁinse (Brtlertpoh ylm‘EBfel‘yeﬂai’bm this
further a rized by a thernomechani ca
cmﬁéﬁa@w&ﬁf o %l@pf IR Pteals) Herreasesby l&ﬁsp%?%.%ﬁ dgio amaavné%@?
bctwe%@go asd YRL, AR r@atll 8XWLa) 0 aN®dodops. of from 3 kpsi (20
MPa) to 13 kpsi (90 MPa). Alternatively, the inventive

[0076] nt eﬂpohymws igemolyanees may hefurdrediismviarkd An alﬂygmgmechamcal

enet e
analy ERGHE ARG Lo Fb oo IR ThUaf Bl el
modukBR®If frofn2Ok MR MPaRY 13@};; {96 Mbhar adicetiizead, ds ihawiing
an abrasion resistance (or volune | oss) of |ess than

interpgly mggpean hayga thermowpehagicehaipgig Rﬁﬁﬁ*ﬁ?&w@@?@@é lipgyat a
tempermg,%' HSt T4 ﬂoﬁ‘% ADWVEDA zﬁﬁeﬁ%i%u%s A% 169 @H{%@P@Ot\@})a) They

known pol yners. e inventive pol yners have
may E@le@maéﬂeﬁm dsylabmgtae rabrafloexé¢dmtdrice yei’n@éumtr ws$)stf dss ¢han 90 mm’.

Fieurg AERB T GRUM L DU R E B FORYNSAE Ca i RAVE RORrE: &

comphiB8 eXothdrdnohmiBly iBerd 1 ThOing O BreGohndth RalleSani fea{1e hatdry
from 0.01 to 1000 g/10 m nutes, nore preferably from

ﬂe><1b01tfrilezttcse%@’mg/bmtan¢ﬁ o ths othasg@obsisesi al [y from 0.01 to

[lf)()'l?’%> %@8&%%%%%&1}46‘3&%%&&% Eﬁ% %Q]gx%/ A8 1242 melt index, I, from

.01 to 2000 g/10 minutes, preferably from 0.01 to 1000 g/10 minutes, more preferably from
0.01 to 500 g/10 minutes, and especially from 0.01 to 100 g/10 minutes. In certain



21 enbodi nents, the ethylene/a-olefin interpolyners
have a nelt index, 12, fromO0.01 to 10 g/ 10 m nutes,
wo eans1087585 t o 50 g,,"10 minutes, from1l to 30 gpADUS2007/086116
mnutes, froml to 6 gi I02m nutes or fromO0.3 to 10
910 minutes. In certain enbodinents, the nmelt index
/
embodiRat 1fe &g%ga S gl Rt %ega?dgggi O 90110 10 9/10
mmuttﬁoirysﬁm} :Stocﬁng heavenured, éoul Ato meg@ﬁhsnutm, ,trcm bm &gﬂ@(}nmu‘{es or

Ie 0 000,.000 . l e, prefera m_10
rom 4 ol B §riigm. S ogrflsPB bl T3 Pkt 20 BogRens et
p@Eme{sqpllgiéﬁﬁmﬁg@S S Rds@r santh #sRe&i al Iy from 10, 000
/'mol® to 300, 000 g/ nol e. The density of th

e
§0{}78] nv e |pvbngfmﬁ samerse mfﬁcbtﬂr faetuit:o Mg fioen bOBYzmaday HARP.000

g/ mohg;pgf%”?erra?ﬁ %}n@?()%(f }errr]%li éeHr]{%@ pnle?eg%reg_%ﬁ {C{j&m &n‘ﬁ@c to
500 O(gﬁcggigle%( aﬁ% esfgbﬁai@ ﬂ&!inell’@e(lf@-gﬂinefel t8 3P0 bgﬁgfmié.amgeéerfsrtpm the
(0]

25 g/cnB or 0.867,t0 O. [cmB. 100791 .
EHWHW‘W@%W%?@ Tost rpa i o e %@Pyﬁ%%%f@%ﬁ%lg rr%a‘f%“cﬂ"&%@amg
polymg L0 g ofsal &I/%p LA /ERE Ina&ptginca%ﬁﬂo%ﬁﬁenty tl§: density of %}e

"Brovi si on Fon No. 60/553,906, filed Mar
ethyledd o-2004polnSs rarRes friosi OBE] toARS g:’am @r{} W to 0.910 g/eny’.
0879&8/ N Zéggcgﬁs gf}\%gkq%%%éaﬁfw%? %?S%Segra g@o& glggwlzng patent

applicklichs: Brovksiiaeal AMPREdteatioBoNG3,966/ fﬁé@?\&%& 11.izbed U.S.
March 17, 2005; P AE lication No. PCT/US2005/ 00891
Provifariab pRGatinn Np. 50/662.9 BETIGMorNdgs 245 NoS. Provisional Application

o o SEORB Sl BB Sl RO AT . s

\iarelﬂmﬁﬂOﬁlﬂCEApmaﬁbn Aloe PUTIAGS 1905 H082 oy lede¥lerchrige2005: PCT

A N A

PCT/ IUQZ(R)S%@)@‘)W FedPOL}ABET ZAI3, 811 BPRAMR S i‘i’itc&%f)ratté&iafy reference
et hyl'ene under addition pol ynmeri zation conditions

hereinginttheimensiagtsl st cwmﬁm oht push reshest sampripes eomdagiggiclylang and
optlor%aﬁily éﬁg %Tt 1|é1]8|n egidﬁf%)lﬂ l}!’rgesi*tgagier}xgo on S@Rﬁ%!ﬁl &géle&?%%&r addition

n po e Zation ca avi ng
polyneipRft@n@hditioaowih kahiabst cdﬂi}dﬁmon(cB)npa?sﬁgc ond ol efin
pol yner.i zati on cat al yst ha% a_conmmnaner

|H@dﬁﬁéﬁ§5ﬂ8ﬁﬁmﬁﬁ8@ q“@§§${ﬂﬁ%ﬂ9@‘ﬁ C8RE:. preferably

| ess than 50 percent, nost preferably less than 5

pessent, ot oldim m&%& ERGIQERAL R a0gh BélBdnddher incorporation

catalyst (A), and (C) a chain shuttllng agent. 100801
BK%XRepresentatlve catal ysts and chain shuttling agent are

as follows. 100811 Catalyst (Al) is

[y;?gsg 2. Grstlohd ofBhBo FhaHati B SR SV AR Bnl HOREPRXbRORRon
indexna®p hltdn&l(}qnf@ﬂd ipydférablyyless dham- 30 whirgen), medsh areddrhiafiess tmn 5
di prepared accor.ding to {he 2008/ 067545
perce RSP PPUSE DE8 PO KL b b B9 40195,
2003US0204017, USSN 10/ 429, 024, filed May 2. 2003, and
W'y a chain shuttling agent.

[{0080] Representative catalysts and chain shuttling agent are as follows.
[0081] Catalyst (A1) is [N-(2.6-di(1-methylethyl)phenyl)amido)(2-isopropylphenyly(a-
naphthalen-2-diyl{6-pyridin-2-diyl)methane)lhafnium dimethyl. prepared according to the



04/ 24740. CH(Ct3)2 1R - CHH (H3CQ2 2 C C3 CH3
[00821 Catalyst (A2) is [

WO 2¢08/0675d5 ( 1- met hyi et hyl ) phenyl ) am do) ( 2- m et hpdplisrvg7/086116
)(1, 2- phenyl ene-(6-pyridi2m- 2-di yl ) met hane) ] haf ni um
di net hyl, prepared according to the teachings of W

o G T G358 IOy R DT RS 5106 B o

04/247463C) 2HC CH3 CH3 [0083] Catalyst (A3) is bis[N N
4,6

w%%%yl ) am do? et %enaﬂ am neLE;;gl ;J(mCH cH

841 Catal yst (A4) is
zo-|1 Hpyrrol e-1-yl)-5-(nethyl)phe
cycl ohexane- 1. 2-diyl zirconium
jared substantially according to

- A- 2004/ 0010103. WD 2008/ 067545
(WWMSZ@G?YQ@MN 23 CH2C,;HS F3CCH3 -~ r(CH2)3

(HgC%BCS((Zf £6%0 | -3
-‘2 ph HO

[0082] Catalyst (A2) is [N~(2,6-di(1-methylethyl)phenyllamido )(2-methylphenyl}(1,2-
phenylene-(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.

(H;ChH /
X
Hf

(H;CHHC oy, CH,

[0083]  Catalyst (A3) is bis[N.N"7"-(2,4,6-

tri{methylphenyhamido)ethylenediaminelthathium dibenzyl.

H;C CH;
N
N

b CH2C6H5

[0084] Catalvst (A4) is bis({(2-oxoyl-3-(dibenzo-1H-pyrrole-1-yl)-5-(methyDphenyl)-2-
phenoxymethylcyclohexane-1.2-diyl zirconium (IV) dibenzyl, prepared substantially

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



100851 Catalyst (Bl) is 1
2-bis-(3.5-ddi-t-butyl phenyl ene) (1-(N-(1-

woredspsBenyl ) i mm no) met hyl ) (2- oxoyl ) zi r coni unpci/bspYH86116
C(CH3)3 CHCH3)3 _ ~/0%w/ C(CH3)3 J\ L (H3C)3C
I\ O~N- CH(CH3)2 X =CH2C6HH ; (CH3)3 [0086]

al yst (B2) is

Bi s- (3 5- d|-t b phenyl ene) (1- (N- (2. - net hvl cycl o
: ] -oxoyl) zirconi um di benzyl
Qﬁ)s ZrX2 (~303C/ 0~1
-‘3)3 [0087] Catalyst (d) is

H-3- N-pyrrolyl-1. 2,3, 3a, 7a-11-ind
. omt hyl prepared
antbaF1y‘a@poro a¥y to the t echni ques of USP
3. 444> AND, 2098/ 067545 PCT/ US2007/ 086116 24 0.1

Nie [00881 Catalyst (C2) is

t hyl phenyl ) (2-net hyl -1, 2, 3. 3a, 7a-
rl-inde 1-yl)sitanetitani umdi net hyl prepared
substantially according to the teachings of US A_

[0(;85]200%@1@\4523@1) 3G HRs-(bLdi-+- Bty IpHKSHRIB3(1-(NN H3C 1" ~
methy iethyi)mmmo)meth} D{(2-oxov]) zirconium dibenzyl

C(CHa)s

H;C

CH(CH3);

{(H;C1C 0O N

CH(CH3)2 X:CEZC()}iS

{CH3)

[0086] Catalyst (B2) is 1,2-bis-(3,5-di-t-butylphenylene)(1-(N-(2-methylcyclohexyl)-

immino)methyl}(2-oxoyl) zirconium dibenzyl

C(CHs)

C({CHz);
ZTX'»
(H;ChC
H; X=CH,CHq
(CHz);

[0087] Catalyst (C1} is {t-butylamido)dimethyl{3-N-pyrrolyl-1,2,3,3a,7a-n-inden- 1 -
ylysilanetitanium dimethyl prepared substantially according to the techniques of USP

6,208,444



[00891 Catalyst (C3) is
(t-butyl am do) di (4- net hyl phenyl) (2-net hyl -1, 2, 33a, 8a-r

wo 2@8/0613dRCcen-1 -yl )silanetitani um di met hyl preQBUSI0T7/086116
substantially according to2ehe teachi ngs of US-
A-2003/004286: H3C CH3 Si\ Ti(CH3)2 C(CH3)3 1-13C/

10090 talyst (D) is
s( di net hyl di si | oxane) (i ndene-I1-yl)zirconi um

¢~ or 1 avai |l abl e from Sigma- Al drich: WO
67545 PCT/ US2007/ 086116 25 O 17 (HOS Z
aoc 4 e [00911 Shuttling Agents The shuttling agents
“{Cyéhplpyéﬂéknclude di et hyl zinc, d](i- butyl)zinc,

dl(h hexyl)zinc, triethylalum num trioctylal um num

tril gthylgalllun] i - butyl al ui num
bléf thyl(t butyl)sil oxane), i-butylal um num
b|s(d|(trlnethylsilyl)anide) n-octyl al um num

008851 Y G PR TR AR Py Y G G by inden-

1 },1)5@&&(1%{1@:(1 B&%{H\H)p@éﬁaﬁ@) subfta@lly|aat dH8inB Wthe teachings of US-A-
6-di -t - butyl phenoxi de, n- octyl al um num

700%@@ 6hy|(1 napht hyl ) ami de), et hyl al um num
| di met hyl sil oxide), ethylal um num
nmet hyl silyl)am de), ethylal um num
di benzo-1- azacycl ohept aneani de),
num
& 77di'Bknzo- | - azacycl ohept aneani de), n-
ﬂngnu“%*%%dlnethyl(t butyl ) sil oxi de, ethyl zinc
nlph yl phenoxi de), and ethyl zinc (t-butoxide).
§ ﬁfly, the foregoing process takes the
HLO0r m of @&¥t i nuous sol uti on process for formng
bl ock copol yners, especially nmulti-block copol yners.
preferably linear nulti- block copolynmers of two or
[0089POI 6CHBRQTER His (@ﬁt@laﬁﬁ@@ﬁi(&lmeﬂhﬁplﬁyﬂvam@nﬁﬂ@i a, 2(33;a28)a “1)-5=
ol efin or cycloolefin, and npst e peci al |y eag Q :
indacgin b Yhsianoplagiug) gimethyl Béﬁpﬁ’ﬁdﬁﬁﬁ’%%]&‘ é%ogfﬁlygf%t ings of US-
Iﬁzoﬁyﬁm_ggapable of interconversion. That is, the
catalysts are chemically distinct. Under continuous
§n pol ymerization conditions, the process is
/=syited for polynerization of m xtures of
hi gh nononer conversions. Under these

‘ E CH;

N Ti{CH;3);
58
|

C{CH;3)»

[0090] Catalyst (D1} is bis(dimethyldisiloxane){(indene-1-vl)zirconium dichloride

H,C

available from Sigma-Aldrich:



pol ymeri zation conditions, shuttling fromthe chain
shuttling agent to the catal yst becones advantaged
w@ompasBdst o chain. growt h, and mul ti-bl ock copol/yamn®986116
especially linear nulti- bhkeck copolyners are forned
in high efficiency. [00931 The inventive interpolyners
ay-pe differentiated from conventional, random
nmers, physical blends of polyners, and bl ock
Rers prepared via sequential nononer addition,
catal ysts, anionic or cationic living
ery zation techniques. |In particular, conpared to
&?polyner of the sanme nononers and nononer
ntent ;at equivalent crystallinity or nodul us, the
entivye interpolyners have better (higher) heat WO
6#/545 PCT/ US2007/ 086116 26 resistance as
neasured/by nelting point, higher TMA penetration
t enp€r atiure, higher high- tenperature tensile
streqngt ¥, and/ or higher high-tenperature torsion
storagé nodul us as determ ned by dynam c nechani ca
nal I .
009 R PRgL Y efu SR A
buqnzmtenwahyﬁbmschav@@mbwanmﬁcUWpﬁééwﬁcmnsemﬁhﬂgﬁhum i-

ot S S RS TSR R L5 amic

n-octﬁaiﬁz%ﬁ%ml@vrgiwg Bleakideg vigsiostadbse)-bhastieninmet 4p due
hi gher crystallization (solidification

butylaétememd:tzﬁﬁén pﬁﬁ*@ﬁ@ﬁiqebémﬁéﬁ?iu(fhwfﬁ ibeste - andi~y- bRy Inbeagd e o
octy laﬁumgrgl?%i@%?()é rnc gﬁtth ﬁ%m@lg ?Eﬁulflﬁ'%hgél?(@ Bty lchhlghﬁffsdomde)
cthviaaﬁﬁlemtxajﬂ((b&(trm&@Méhiyﬂaﬁndd)vam aM&nmum érspbB y’sfr’e&iber&:bsle
ibit a i que C stalll anchi .

azacyelpBetasuRidsh v o SR BHIHD Bl Ko i 3m2€hlrea-7raﬁv°éﬁf?%weamide% n-
octyia'hﬂﬁi%ﬁzﬁ@;éfﬁﬁﬁe?h}h?%tﬂ)ﬁi@héé iovili¥iné Y. @8iphehfIHIRMBREE), and

bet ween the t est” peak tenperature neasured using
ethylzQRYSTAExElY DSC as a function of heat of fusion,

10992fs P ef%gfaerabe e &%Esgﬁ{ﬁoéegs {aﬂysdtgpf&rﬂf)gé & 65?1%1ﬁu&8@# R}'tlgh Bgocess

for fobhlei@ tsochicopsll yoBI S&pedplthmaki-alobk enehlufiera me@i'abbdkemsr tryalti-
ynmer and a |lower density copoly E@(, ﬁ U|vg%ent f
block GoB) BPFTS desy YT mPROTLY- BB GSPE IR CHIIC i § geoo Oletin or
cyclobiEfh, Uhe nRist &s%@czhl‘?\y@t% 'e?{@addH €l RAYEBA Susin® lﬁiMﬁﬁfeQaiaﬁ%ts that
uni que distribution of conmonomer in s wthin
are mcdpabkgenlt ymmba:cﬂ(@o nEhat lSJn tfp@lﬂt&%éﬂ aae chemmeallyndietinet.vgnder

COIltmd!iOflff Cﬁlilfh %0&%% b%%?ﬂ% Lftlé()r%sat L er(ir&%% IE] %ecbihoglg?églqg)r

polynthiRglks) of nliRQirés VRS o rd ﬁﬂ%lpﬁbtjm&ﬁ:oﬁ%tmahﬁ o ﬁdm]&[dss e
a dlstrlbutlon in nunber and/or bl ock size of

polynisrrigaties w@ndigions.shitHiedens thachain tuibibent ©ht %@H%iys%ewmes
adv an\f\gygﬁ Iaoﬂnﬁar@d ﬁg&ﬂé i &olhP¥dd RE bR) k bt ;‘n@r‘ét és%&lall),nimear multi-

I'nventive interpolynmers also "have
bkmkunpﬂgmepaakﬁmmhdun@gpeﬁmkmand crystalllzatlon

at fi t hat d
0093} "D BB irpy Srisgaue Be HRE By gy AR
copoi%@fs%ify@ﬁaﬂﬂ’@x%'dT%BIyme?sh @nd Blogk 86 shak |pkdib@re@ﬂ@@§eqﬁénnal

ol'ymers denonstrates characteristic Spherulites
monomn;d aqican@l flysional catalysts, anionic or cationic living polymerization techniques.

pden

In particular, compared to a random copolymer of the same monomers and monomer content

at equivalent crystallinity or modulus, the inventive interpolymers have better (higher) heat



that are distinguishable fromrandom or bl ock
copol yners, even at PDI values that are | ess than
wdad 008/001548ven | ess than 1.5, down to | ess thanpdr/8$2007/086116
100951 Moreover, the inventksve interpolyners may be
prepared using techniques to influence the degree or
za,smtah@eva%l mé?i@ux%ﬁ ‘89‘&5 peiﬂ—th AfohbSTURE @RRIN ©pERRRA B er high-
l'ength of each polymer block or segnent can be
tempeamre te@axiaagtrwem ol o1 Ingher heghegiperagig taryipe sofage anelwistas

and, shuttlin nt as me I te r
acterni Retro e B GRRER e ST R e Mpine
the safiél ibSERGND mﬁ}tﬁer Ekﬁntéihl he maﬁ@ﬁaﬂpalsmmezadé seayery
that as the degree of bl ocki ness is increased,

compreptdncal- PRFGBEFY %%kf‘* giehiempeFaEHGE o we e ixation. bfifer creep
ver I

o STUGES W A0 RIGRSSE sl KOG CEOMLL 1y

crystalifantien (ebladifitariont ’e:arpesﬁtureﬁggihﬁr reqectetyi (gkrﬁt:elmje patlayased

recovery properties incre as VWO [ 06,7545
el Oh BB B RRL Rt EU G SaRBeP o BhRa e
3%@;3{%@ pol ymer increases. By selecting shuttling agents

and catal yst conbi nati ons having the desired chain
[0094} ¢ aﬂéﬁéﬁ‘fﬁiﬂﬁge amrwlvgne(srﬁiwxpéﬂtﬁe%maﬂﬂ%%%tﬁhhizﬁ@n appdbwanching

I fp t;
aisit B KENRRSE, 1603 Ie FOARLARL LA ke AL ARuBly laree
differodee betdieagthy, talldst ﬁdaﬁ tﬂerﬁp{ﬁﬁi}d{ﬁ’lﬂ&;&dfﬂddﬁlrgl ChRYRanFandiix®Casa
obser ved 1n t he merizati of e e/ a- ol ef
funet e PRSP 6P BPH 0 OB RERT S e the same
monm’n@%%ﬁ& hRRom@P v &ﬂb% pht &84 Ibtdnag 0?%}64?{11@}5' §R8 abLOCHT AEigh
hl'y, or substantially conp [ i near,
densﬁpa @sbm amda ldver densaly copely m@hgﬂ @ehmaiezﬁ rapeRidegsity1 Grisdelieved
ner s Mﬁt r. chai
ot it Sty O B e Rl S a0R P R Ry 3l Brion of the
comoﬁfmdrh@b!oﬁ}{sﬁﬂtmmﬂhe ﬂ)&lyﬁbﬁﬁdc@ﬁiﬂfe dpphiticalai,osinveredeci ng

the relative qg@ntlty of polépr t hat tern1nate3\m ,
interpay MEFOP R BIBPII GERTAREH Blasks Helitlgritesomanarsr ggntent (‘nc uding
homogél 1’1&@1‘ MS 185 f eRd mQQntWeXﬁ&ﬂ:lo V&s (YR8 ompRkSa GREMukion in

bt ai ned by choosing chaifn shuttling agents
numbmdbabwcystzs of aely mgr Blockppfrdffering densies poreseonogier content,

r ot her t i.n
Whmhé%@ SF ?‘iﬁgzaﬁf)g) typ§ ok ?‘1‘%“ g‘é{] "4 36/%1 tad\aﬁilogh&f)r 0 ué\eesmﬁer%(mmers also
have £6M§lheAbdak RexltiROpIRINd icBy sEai s H SRR dthlegrb e clhal I1snsubstant1aii
termination (such as by use of hydroa@n) t han t %
indepengieal @igﬁpim&sﬁ% bmedelys. a9 seiphHee: He 4 Eé’%@md embodiment, the

micm&rv)ft%ﬁﬁl ke o?eleéfgﬁg mISONRMstbRY Qﬁr%eﬁﬂfc%ﬁ%la@k GRElamellae

nomer 1 ncor tion, regio-error, or atactic
that azmoﬁglmgmsﬁa’tﬁa‘rﬁbmo*al)dorm he!viotlheomﬂ)gmry, even yiStIAl valups that are less

msr se ref re ally popul ate the
than Et‘ Yfg‘lIe gger} LES(W R {;#ne Not only are the
[{}0955 es L?L!Bie@@eﬂ ﬁl’é%x%h@@zrﬁér@éipﬁm&rzﬁﬁ 6& preped Dythe WRBRques to
erm nati on, g y crystalline polymer formin

mﬁuca@q thE 99&1‘6%{“( 1@v¢1§f @hr@ inggfai hiahizahe apewt PhFoReRamReTiagy ?%’ﬁth of

each I%cv])e ; gﬂ%léf&eorr %2?1{% h&)B% fl E}gd b\g E:(Srﬁ%lil A élgl;‘ danaquer@{ ca{aﬁ sts

ef ore ano
and stAegiap dg&’t@ hywebat l‘he,eétdﬁer@a‘urd dsie;hf @5 uh“krlwmﬂ’[udn‘td etbd:roc k
copol y g preferet| ghly cr stal’l
polymcruatlon x&na les. A'surprising bene 1£ ot thzs p eromen n 15 the discovm that as
the degree of blockiness is increased, the optical properties, tear strength, and high
temperature recovery properties of the resulting polymer are improved. In particular, haze

decreases while clarity, tear strength, and high temperature recovery properties increase as



101011 The ethylene a-olefin interpolyners used in the
enbodi nents of the invention are preferably
wo ndosnpshyners of ethylene with at | east one (BerRB82007/086116
a-ol efin. Copolyners of ethylene and a C3-C20
a-olefin are especially preferred. The interpol yners
: i g
S R e T
cataly §1@.:mmx{ay1m haatimgheidediredtchyinerestenoiguddity {logh m(mnﬂ shyttling

et hyl enically unsatu ed mnope con ated o
with b UG Bt BT GRIS) Oel GaRag! PollREr B EAEhES <Tgr el
suppre%@mzi&%rcﬁﬁ&ﬁ Ugitle {ICRVPRIRNERILE ol iRth208 i GhseROd ar Ok @blyAgrization

such as propyl ene, iSobutylene, 1-butene, 1-hexene, |
of ethy 1pe<ﬁa@ in wnmrpmﬁr mijturep @mo@q}igg tq emh@‘gmém of the_xﬁtqn@ﬁ@ and the
dec and,.th J
resaiimg Sf“é r?Zlmaerbémekss F%eclllelgﬁ S/ psrug tgi?t}aéia clé%pll]eltely %ue @?ss@% little or
ngkx@ﬂﬂ@ﬁ&ﬁ@mhﬁ&|ude styrene, halo- or alkyl - substltuted
renes, V|nylbenzoc cl obut ane, 1. 4 hexadi

(01007 . 7. T50eae &g, Mg cTpheHA e g BATgPe SelGpHY bé’FﬁPéWQ in
o 46 SO LA PRGNS, o
relatixicnmantﬁlglof pekymeazfelt prefratas edthpol ayrm‘phousdaﬁchérreduces the

AT CHETITE B G R
chain BYEHIRGALHAN a&ﬂ@&ﬂgﬁ@ﬂ@@&@&ﬁaﬁm@ﬂha@é rek@sé toRlrogen or other

carbon car bon doubl e bond ndi ng on the selectlon
chain gfrméngtige pagnis. %?Wff@ﬁ%faliﬁthﬁﬁ?‘abét NE: pFQ‘E’Ué‘F“?(}B@P ehtsellgre
F - I
ptsr 5 bR EON: | YRR KSR, BB, BE8 o
catalywi mygongiblenfeapdatingthe ias onestdllimspayobi s&gmnﬁ@mﬁﬁs through
such as cycl obut ene, di cycl

higher cOIMYHRIH W@ﬁg}rat}%cfe@m orbgrt aq?]vg:tc ;;Io }’rﬁmtréamf 10115 al(\jen the highly
crvsiaﬂﬁfég%'lﬁﬁé}%egxﬁé&ﬂ§ i Hie@é}etht[hli‘ygﬁp@a@ﬁﬁe Rrinsi ﬁ)érﬁﬁnsy\daﬂiﬁe C

hydr ocar byl or cycl oh ocar byl groups. Also

pﬂlymchQd@dy areethﬁr%pﬁmééermm@ ﬁ%l’%‘fﬂ?ﬁ%ﬂla@a By pporgigrmination, the

! e f
night TSRS oy B S TE b e b 65 o B Prciniaton of
polyni foraradonoThd intidligdotroedopcdpybeinherefbsainathyt Bigkly crystalline

1- but ene, nten X 1- hept en ctene,
polymer AR, A AvedidtaRe gm&r?&gaofe W st big m@“?%#é&@%‘é’ﬁ‘&f are
pﬁﬁe%nngxqgggfg BstadiiRCt adecene, 1-ei cosene,

Butene, 3- nethyl- | -pentene, 4-methyl- |
{9101.] peni lgzn@h} Ianesaﬂleﬁ@tmtymﬂjymerh gfgﬂdgn ¢he embodiments of the invention are
.n cl ohexe I

preredpl PRI TR PGP R B R SR ORRE R A o
ethylaﬂe%}ig l&@}%e@% glo@&ﬁ‘n arf Eﬁe@i‘aﬂ% 8RGerrdd? ]%Qn@ip%ﬁ@x%rs may further

i ncluding but not limted 1, 3- but adi ene,
compilisS€ pe€nRaliblefme andiodalbextgnene, Stitdhlhexadirgné comonomers useful

1, 7-oct adi ene, 1, 9-decadi ene, other C4-C40 a- ol efins,
for podyreriziee Witk sthylame dealedsh forivppaicnehylguicalreungatgraded monamers,

n C

conj ug&&? ¥l Oﬁgmﬁag?tgéjnalt%ﬁ J)iw er%@t %%gﬁlghbegﬁeydgﬁ)% dﬁ“ : B alrnﬂﬂé)s & 0&
como@omntaimdlng Calv) I@y(ble@tsosluph poprepy lead. iypbmajenbel -tisedk, ilrhexene,

enbodi nents of the invention, practical issues such
I-pengierroretinl- exatehabi-héntsne, tostene.dnepiehe ladsickne ynd the like. 1-
buteng grrllcy ?rcl}lct%ﬁé are &Se@éfﬁ prgfl;: ag t ngr DORER monomers include stvrene, halo-
or alkyl-substituted styrenes, vinylbenzocyclobutane, 1.4-hexadiene, 1,7-octadiene, and

naphthenics (e.g., cyclopentene, cyclohexene and cyclooctene).



fromthe resulting polynmer may becone nore probl ematic
as the nol ecul ar weight of the nononmer becones too
wWhe@k/o675@1041 The pol ynmerizati on processes deseeT/b8m07/086116
herein are well suited for 28he production of olefin
pol ymers conprising nonovinylidene aromatic nononers
{(}IQZL nc 'Wﬁh@&h@%ﬁ[éf &! %?ethnteH%tl}Wérs %ﬁeyﬁrgﬁ?red Bo %k?sy bther
rene, butyl styrene, "and articul ar,
ahxknﬂbbﬁp@b&nnf$nmpahpbﬁSmﬁg(Ethyhén5£®hﬁfsm? frea. fpati b

unsan P Brpraptont sty Pl AL ) e Roteahg bap uils bond

Deperﬂ'ﬂgf & 16838201 oRl Phaa Bk iy olePt i@ a&a Lijed i @ADL ShdRG: @& the
C4-C20 di ene, havin i mproved properties can be

inventpre Beafesably 101@5le ofiins & €3-6aA ahqiwéfi@aar%ﬁt@ﬁ:@mpounds

contsig RS Ry DA Borts DS CHeldt WGP Bl Bt 5 FaVEE

cycloh QBB diExamRhagieat, SUnbAkhens Qﬂciu&@@]bﬁgﬁ&eiﬂm@ﬂdaﬁ &Sorbornene
include,” but are not limted to, straight chain

substingggcin nzhe Hiuehe QOSigmﬁ ith§ 11020 hjﬁ:@m% STy cvcj_olg._dgtqagmi EFBIPS.
e T T N L S
I

[0103Yi hylﬁraamyw c¢" ehdinandnatidry debde) bmne nag lingled to prgylene,

SN LCTERERE = MCTIN SRN TR T h A

dodectz@éjqqgﬁaﬁfébﬁﬁel-h@%ecéﬂﬂ Uoctratiét@néhl SY®eh& tus@dl- &lﬂaﬁtene 3-
i dged ring dienes, such as tetrahydr0|ndene nmet hyl
meih‘ftlémﬁ‘awasr‘bmdéhé pedicay.cl-ofsneth; leheptene. 4-viny cyciehexene

, bi ( e I
viny N P h e B D B o ol B end SUBAG
dzcycﬁpﬁﬁﬁd@ie@ﬁﬁﬂé’mﬁ%b@m@h@ d@cM&B)inclEdmg but not limited to 1,3- butadiene
ropenyl - 2- nor bor nene, 5-i sopropyl.idene-2-ngrbornene.
1.3- p@ﬁz{d@;@ybﬁéﬁfﬁimﬂ )S @Xﬁ@?%ﬂﬂéﬁ‘éﬁdliﬂ@, 1,9-decadiene, other C4-C4( a-
yl i dene

olefingyitptss i JAGFEHE CrEP AR EbaTS ragelt | ifﬁf%%ﬂ grgefﬁg v

penteﬁhr eRat@e EPRNERe éﬂ"@cdﬁﬂﬁﬁdtﬁ;ﬁ'tl@érbéf pgfoapl et B RaeShar ®ntaining
4-hexadi ene (11 D), 5-ethylidene-2-norborn.ene

a vam(l ENBIp, posniipkhy iy &a asal in srier e ¢VBINYenfiope pRglieah ssges such
as mo%gﬁlglogx%ﬁgﬁh{\ ;8 e)a:nd Héjalﬁh MG I(:&Rﬁeﬂfeﬁ% fo el ted HtShomer

eci a rre d|e s are o-
from Eiehwuitd@;ﬁﬁ)amﬂona‘;dﬁdceme n(cENB@ob&mﬂatm a4 tivexalditdmewig) of the
61 One cl s of desirable polyners that can be
““”wﬁﬁﬁ aFW“ﬁ@%b@' mce wWith enbodi ments of the invention

[010431 € BhASH ARBGioh BF&E@@& YoeFBedfer&h R} WAEsuiRd € the Broduction
a-olefi'n,” especially propylene, and optionally one or

of oiqfﬁnmel)@neem@mmﬁ@mﬁ@mw}é ne argmatio enpRISTSigeludigg etyrgne, o-
meth}a éé%‘a}e?g?ggét%yq g{yrenef % E& ﬁ{ﬁﬁgﬂ_ﬁg aRLy mﬁgaﬁlﬂ:&af mtegpoix mers
compliking aﬂiyléi;e Bﬁclaét@ha@fé cat nyi)regaltrecﬂl py ®£|fiio;vr1ﬁ)g‘ﬂh13 té@hih%s darelon

at ons anples o suitable u-ol efi
Optiogpldy. ﬁ@@olymﬁﬁweﬂlp%mg B eng LS y1déﬁ 15% ‘ifb e qBtionally

f 1&
compixs,lgz%tatC% Eﬁ%dlﬁar’t Ia&ﬂ} mproqgé 8%65?}}158@% cﬂ?r]b}i)ﬁ'@c?
{mﬁsl?f Opydu%% nonJdd® L%ﬁféeﬂll&l@ %&@%ﬁ% RO HBESi Rl Ena@e BedrRhéd/ chain
eferred to in { he art as EP or EPDM pol yners.
or cyclic hydrocarbon diene having from 6 to 15 carbon atoms. Examples of suitable non-
conjugated dienes include, but are not limited to, straight chain acyclic dienes, such as 1.4-

hexadiene, 1,6-octadiene, 1,7-octadiene, 1,9-decadiene, branched chain acyclic dienes, such
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interpolymer. or it may be copolynerized with
et hyl ene and an optional additional conononer to form
wapoosnsBapol ymer of et hyl ene, the functional cepoDUSIBTNS6116
and optionally other conosoener(s). Means for grafting
functional groups onto pol yethylene are described for
I n
e AR R i T S
mmewxncorporated herei n by reference in their entlrety

articu ful  func
101080 e b ibats o e M splii Dlspr e PR b Bl s
incorpBf88 € Qlffdrgliend iR GF tORahorhdHNATOP WEIIRE rfid bURKY forhle thereby
functional group can typically be present in a

from Bopol yper T }uw@sﬁpmm payvapis desrabinbae s cfhrneicangnt of from 20
t t

10 90 penPefngr ézg%ne <o ﬁg(zils {] c%g %g zejig%ei‘@hg E%id %’gé g)gérﬁn conte (rj;t cryr’% trr%m 10 to

80 perb&rﬁf E%B&b&)ry t?ﬁttethh@&zghaﬁahﬁ pc?ivmer ghm}ﬁepxeémbi} 'Iihemultz block

functional group esent in
eias*fm@sfﬁ%}v%ee&%%a? ciheleps raE31éh ol GF el IS0 Ere 7 dighe content of
from [? r@éﬁ anﬁ'&ﬁr& @@ﬁ’x’t‘tzexﬁ&t‘@@'ﬁ‘ﬁm 1@’%%@%&0@1@ haf@raakhy rotal
ess t an about 30 wei ght percent, and nore
weighp%fgg/e ggﬂghﬁ | %E%rteldaml\ammﬁrezggfv\ep@mdapemémﬂh Wgys, having a
86 esti
weighf (15085 TG SLRRANRY TRBECP8 FORoTl REUP Al Tty from

20 ooemaimtoooalnotea;ﬁbmmgeﬁo@rm (Bxnb oye.doo, a@@ pwexdi@elrsftp tess than
les 1-4 and A-C 10112] An automm

3.5, mprw@r%kfﬁ thgn P S ad «'éhf{WBﬁe‘éFSWStth (%%3%%@5 %é@l‘)é’ 110259,
ore 5y AOEp S R e POOMER g 63175 s, e
conterttdroaat ho dpezedut zgmd qmenicﬁawphtenttfooig i20¢0 a5 pemeit.

ntration of tir.
(0109F 2t B el CuBEo A i iR g e o
least oh® Q&lcfu@faal%r&%ﬁh%@%i}@ﬁd?%ﬁﬁﬁdﬁe @xbhipiiry filhekedal gfodpatriang

he concentrated pol yner solution is then

mcludm 10@@:@@11@1@5 ej_h}ﬁgpqaﬁ!bug},sﬁgraquigne%@g%{-g@cnonai carboxylic acids,

ethﬂeﬂ.)c%@ 911%%%%& %Q)gé %’r%t éfo@% gﬁg@:é{?g?n 51::3«2 g}&l?d%@ks $8ts thereof

ande@@témnkmeShﬁeﬁmn&mmUhampmeagh¢gﬂﬁtanfwrahﬁamﬁagadhhe

. G | son 350 u set fl ow sed
interpply st By b b <o vahg B nl ahoBhtL hllifre
comof%ntlé} 18 QG PRl RA maSo g 1embink fuRhias e dohfoab@br &ﬂr(ﬁ:@onaih
gel 10 mcronmeter (m M xed B 300nm x 7.5nmm col ums
other m@mqr&s) skfepissfon g fineaiuaeliangl areprs ontp pollygihileng gigglescribed

for ex%gﬁth QgS qeakéb bs, '43769%%6 W)fl %%b ﬁgc%g.@?ﬁ 5@1 Qﬂe c‘ﬁ%lo&ﬁ’es of

|zef Set 'to e nit
these pAtoms httifcawpdrated hiveth St Mf@tne ipriedsutietpf Oﬁ@pﬁ@cmm‘iy useful

(400-600 kPa) N2. The polynmer sanples are heated to
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weight percent, and more preferably at least about 7 weight percent. The functional group
will typically be present in a copolymer-type functionalized interpolymer in an amount less
than about 40 weight percent, preferably less than about 30 weight percent, and more

preferably less than about 25 weight percent.
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(01141 2406aathih OGERIbALGRANE Bdemithel BNetyvRelldaiin arﬁ@@zsffﬁfcti&lation
m nut es. e saﬂg%e is then heated to 150C a

(CRYSHSE) wing 2 RS $ Ty P8R wnit qoyamersatlhy yaiaile @@@&’ﬁé& T
A alan‘c‘fﬁr gﬁa%n affe ga?r&a%sda%jdmgo(?vle]d?gl gy ﬁﬁ%rgﬁéméﬂ'&t@@@@ (f(}966 mg/mL)

maxi mum i n héat ow rate
for 1 Eﬁc&ﬁ ﬁﬁtﬁta&bzé{h& It éard Shasetes néhd szamﬂzdgeemeatur@(rﬁag:rfmm 95
end of neltin asur ed %

to 30/ 3 PRI Ot (g RUPTE e T SO He
solutiOf c&ﬁ!&ﬁﬁdﬂﬁn&!s){“ﬁkgmﬁ‘mlame soluble concentration is measured as the polymer

th
hvmer

crystallizes while the temperature is decreased. The analytical derivative of the cumulative

profile reflects the short chain branching distribution of the polymer.



i near baseline. GPC Method (Excluding Sanples 1-4 and
A-C) 101181 The gel perneation chronmatographic system
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npressi on 'S asure
measiaeC oy ite aga tod ASTMB 395 urvERetveanp b @ sxdphepar efdnelbye using a
| King 25.4 mmdi aneter round discs of 3.2 nm 2.0
mearﬁ’ﬂ?“&ﬁd 0.25 mmthickness until a total thickness of
12.7 mmis reached. The discs are cut from1l2.7 cm X

GPC? &fet%&(ﬁﬁ@lﬂﬁﬁﬁ%ﬁh@%s 1"PLAgd ) aques nolded with a hot
press under t l'owi ng conditions: zero pressure
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m nutes at 190C, fol ovved by cooling inside the press
Laborwjotiks dokd! RLrdhd nga Relyerer hab@@on@aModel PL-220 instrument. The
column and carousel compartments are operated at 140°C. Three Polymer Laboratories 10-
micron Mixed-B columns are used. The solvent is 1.2.4 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.



Density [01221 Sanples for density measurenment are
prepared according to ASTM D 1928. Measurenents are
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D792, Method B. Flexural/Sgcant Mdul us/ Storage
Modul us 101231 Sanpl es are conpression nol ded using
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ress-straln behavior in uniaxial tension is measured
using ASTM D 1708 microtensile specinens. Sanples are
cﬂmp%srsﬁincmd with an Instron at 500% mn' at 21C.
Tensile strength and el ongation at break are reported
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Flexural/Secant Modulus/ Storage Modulus

[0123] 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.



% Re cov ery = X100 e where c, is the strain taken
for cyclic loading and ¢ is the strain where the | oad
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spect r%tched at 35 mMmmmnmne at 21 Cuntil it breaks. The

[0127i earInEn@ﬁ byeeiis me@fair@uhmgeﬁ\r’gsG&ﬁeerdﬁ@a ganblbfrseqi e ASTM D 1003
r el o tlonc rain at m mI d.
Procefyre Aavidieg dnrs anptedig et Reir R upte FREsT et

101321 Ther nal l\/bchanl cal Analysis (Penetration

Mechlﬁﬁ?ﬁsl%tpléf@s 'ﬁn@ﬁ@%&&@s@&n@% diameter x 3.3 mm
hi ck, conpression nol ded di scs, formed at 180C and 10

gmzs!VF’a S’ﬂ%ls&iikt@zgn bR YA Bnib @l RndlbR tRSasand vt mﬁr*«ﬂ D 1708
guenched. The instrunent used is a TMA 7, brand

mxcromauld wotigens.ofarmelex am SEtrked with an Fstrpegt 5005 pribat 24°Ch
vensi5ppliTh 5B L Rghlc af lsb N ogh i p BRI Rublfe

[0129} ENPEIO&S ade3(0%0 Hasts&ehs & ddbéshtindal frorh c@eN cAb&ding kel (96 el 300%

enetration di stance neasur ed functi on of
straing GHBRAGTNE B | ¥R BIKBEG TERan A VAR e OB EeRRSThe

sampi@% E\E&e%t £d lﬂﬂiﬁﬁ'&i AR 70D &g AR Foyc [dWA 2 10133 L1 iPYRAT fents at

anical Analysis (DMA) is measured on conpr essi on
3009 emnwé%r: dxesiosduq%@%m awrairhomelpiﬁle@@n@?r 180 3 Crexprpaient, the

sampls rl% t]é 8@1?bﬂ%}6 gltzmg%s EQ:S A o n Pgrg&lreegefo&l: té&iﬁEg the

21°C R0 @Jahe@lycﬁt: ERbRinidhe, Qn@feeﬁct(v%tmsmn 5 ORI E) fr(&q wheofred
Wi th dual cantilever fixtures for tqrsion testing

unloading cycle is recorded. Percent recovery for all experiments are ca culated from the
first unloading cycle using the strain at which the load returned to the base line. The percent
recovery is defined as:

%100

£
/
% Recovery =—

&,

where g; is the strain taken for cyclic loading and g, is the strain where the load returns to the

baseline during the 1* unloading cycle.

[0130} 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 76



101341 A 1.5mm pl aque is pressed and cut in a bar of
di mensi ons 32x12mm The sanple is clanped at both
wenas/obstsneen fixtures separated by 10nm (gri ppCT/US2007/086116
separation AL) and subject3ed to successive
tenperature steps from-100C to 200C (5C per step). At
mm x%?(ﬁnn L .aﬁxﬁ&ee hﬁ)t&tﬁ{é’sét QR MRAULYSING: tHeSenVBESHEASH
at an angul ar frequency of 10 rad/s, the WO
chamt200B¢ 067 52 POTNUBA00 FDDSGh MGt 336%shinai (Yuasphis dwded as a

nc BRI BEHSER, Gk BENGRU R P RSl e

usine MBasHE@pENt remains in the linear regine. [0135] An
“initial static force of 10 g is maintained

(aut o- t ensi on ngg%%ﬂg%eg&g%%ngﬁshdmkka the sanple

when thermal expansion occurs. Ag a consequence, the

grip separation AL increases with the tenperature,

particul arly above the nelting or softening point of
wheretThés thpdbadne S0Sastpireat OTirec el 29¢ dpdoat attSAgereant smgm after 12
tenperature or when the gap between. the fixtures
Teaches 65 mMmm 'Melt Index [0136] Melt index, or 12.
i's measured in accordance with ASTM D 1238, Condition
(01311900 2silndtehedWBdrtexpditiednis @k cidRdiont o S predisivirgch damsity of

accordance with ASTM D 1238, _ Condition 190C/_ 10 kg. .
0.88 gAcPREEfiess PN A Iseranyf isiimeRinddF Eometry FYIRE iaapgnsection of

ot i . o .

76 mrp S AFR R K ST Baf P Bl todr MR ARy S IRE B Mlencth
The sanple W dtaeshed at SRythm, mik Rt 21 *Ruiotikit bekks. DN tearReaty is

|.R; Determnation of ' Branching Distributions in
calculpgf bR i an e BRIt e pary e Rb g dpmbiidapd. An
avera@lof A hsdPHelibRB2 hve Wi, are incorporated by

reference herein in their entirety. The conposition to

be anal yzed is dissolved in trichlorobenzene and
TMAal l owed to crystallize in a colum containing an inert

support (stainless steel shot) by slowy reducing the
[0132{ enpBreaalr de¢lonReCApalyes %mbfimgmr%r@emtm@) FEopiyriedmyed Omm

. ol I S,.equipped W th i afr det.act ;
TS S PRSI D LRl i
pressit Y&t sahliuzes anﬁ ey quRaside Tfh? me:}@hﬁlncm!edl i Byl 7 dwhnyd

_increasing _the tenmperature of the_eluting solvent .
availabler F@RIPsHObENZ R U eth 2Brops B0 B Hp e TS Vs19-0416) i
applich 3 e srugf'agleyoigiggs%%dﬁ@ A1 10 - B tehpEraR AR 188 S °C/min

prepare addi ng approxi mately 3g of a 50/50 m xture
from 2F°C. t Bterractd pmoesthamnbstaiReos misadirehas| aciuoemzd tempaaiored The

sanple in 10 NMR tube. The . sanples are
experfp GE gt fc ABREGET DSk 8] TR g RETibe and i ts
contents to 150C. The data are collected using a JECL
]xﬁAEFIigifTNI4OONﬂ-IZ spectroneter or a Varian Unity
us

[0133] Dynamic Mechanical Analysis (DMA) is measured on compression molded disks

hours

formed in a hot press at 180°C at 10 MPa pressure for 5 minutes and then water cooled 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.

[0134] A 1.5mm plaque is pressed and cut in a bar of dimensions 32x12mm. The sample
is clamped at both ends between fixtures separated by 10mm (grip separation AL) and
subjected to successive temperature steps from -100°C to 200°C (5°C per step). At each

temperature the torsion modulus G° is measured at an angular frequency of 10 rad’s, the



400MHz spectroneter, corresponding to a "C resonance
frequency of 100.5 MHz. The data are acquired using
wdo@d/osTsansi ents per data file with a 6 secondp@UUS®07/086116

repetition delay. To achiswe m ni mum signal -t o-noi se
for quantitative analysis, nmultiple data files are

strain %ﬁgﬁf%dy\@elgg%&@ﬁéﬁ getggr{ @$§)Q&z610§1@]41;§erce%?ié Qﬁgltehﬁéﬁ the torque
The spectr a mni mum f

is suffsdigng and th’aﬂilhe@aiaaurpmewtrsmafﬁhe‘ithsémpzhre‘gga’ree anal yzed at

012520, e P B B e R gt ok
the saﬂxﬁieh%@n(ﬁﬁ@ﬁ%@lzi pandiofroccdNl s Re¥nse/RGEONRY grifCh@iation AL

C29, 201-317 (1989), which'is |ncorporat ed by
H}Cfeaﬁ@f\elﬁem ecrhigrgiure. particylsrle Abdvieéhymeltipglop pefiening point of the

polynef SERIENET B TP ehrF et BymdrCegriTeg Taop gopppeoveen he
fixtur@Qobyomes s a2 liters of 1. 2 4-trichl orobenzene (TCB) by
stirring for 4 hours at 160C. The pol yner solution is
forced by 15 psig (100 kPa) nitrogen onto a 3 inch by
Melt Indegot (7.6 cm x 12 cn) steel colum packed with a
60:40 (v:v) mx of 30-40 nesh (600-425 t\? spheri cal ,
(01361 ec ikl ide yusali. iy mgisa in beeiéircavai ABIY 1 1 oif Sopdishs
o tr
190 R LER ipdly 3 BRI R G RSN B s,
Conditia¥abdabl@kd.rom Pel l ets, Inc. 63 Industrial Drive,
Nort h Tonawanda, NY, 14120). The colum is imrersed in
a thermally <controlled oil jacket, set initially to
ATRHBOC. The colum is first cooled ballistically to
125C, then slow cooled to 20C at 0.04C per m nute and
[0137hel d%xﬁaézrtw@h‘@rrm@wme Flﬁleig lIUTEB (fastioation G4UBEH) analgiioig conducted

re EAS: . .

wccor T FLAE Rle0% LSSRAIGLOE v bR A e

Knob#l6&H, DOOS Pedt. ERU@Werhiiimoh RE BRiepag iy Byt bistn Qolwmylene and
are collected in a 16 station heatedfractlon

Ethylegg|ogeboiers T8I Yrier0i 4 cbridéMDarbigh pre 1@guporated by
retereﬁéﬂ%lem? H‘l%kréguﬁtyr OFRY onfX AN B ardi el lsa&a%ﬁw'éqnt 0

100 of the polymer sol'ution remalns.
trichfce*ommereaati@dioszeﬁ ut irpristlias @ atdlone domt@mgtmﬂnm empmgt(stainiess

st BB SRR e AR Gl

colundnl if §@31ppﬂ&h@ith i Inffaaddi R el € Pin STIREF LRfoRRELo@din auﬁfe 1s then
posi tion vacuum assisted filtering station usin

genergfed Py piitiag ety beadmplhand seoatediom ithe @iupaprplonTy mcreasmg
the zex‘sﬁggl@ ugefgﬁ e Uuapqg il Ry I Genz ) ﬁogﬁmm@%&)a ratNg

ractrons are r| ed ove I'n a vacuum
1.5°Conien at 60C and wei ghed on an anal ytical bal ance
before further testing. Melt Strength 101411 Melt
e Stren th (M5) is neasured by using a capillary
Mﬁfsfltted with a 2.1 nmdianeter, 20:1 die
i an entrance angl e of approxi matel MS degrees
lﬂBSAftthe SBHEIS BT rEPHed t’héd%w%%mg@f% fp0/3¢ mixture of

tetrac bR Re- tf@:%hcmicchti&rdbérﬁe Y, (%i E@arﬁ 896 nim NNMIRPube. The
m nut e . cm m nute e

sampleeap disaﬁiucéamcéh(ﬁ@@émzﬁl é} @aa’tpigehq mbd aa&\ns contents to 130°C. The

data are collected using a JEOL Eclipse™ 400MHz spectrometer or a Varian Unity Plus™

400MHz spectrometer, corresponding to a B resonance frequency of 100.5 MHz. The data

are acquired using 4000 transients per data file with a 6 second pulse repetition delay. To

achieve minimum signal-to-noise for quantitative analysis, multiple data files are added



uniaxially to a set of accelerating nips |ocated 100
mm bel ow the die with an acceleration of 2.4 nmmsec'.
wabesnesws red tensile force is recorded as a fPOTUSDNT/N86116
of the take-up speed of the7 nip rolls. The maxi mum
tensile force attained during the test is defined as
opcttb O Bl P4 L685025 D RIQRORRRIRLFCH: U209 TR ARARins. The
n e case of polyner ting draw
sampleesonariesd 4 ha0 tEmsk |l @ nfroboadbefdpebt h@h@m@ﬁd}na}zﬁer mgfroaporation

is deterg%? ance Waé@liake dnqt%or%@@pgﬂga;}gn.@is%eé N(Tacromoi Chem.

Phys. C@Eﬂb&' ﬁ??? (iib@ﬂ)fr 2nide A @kpBray 8% RifBRhco hdrfin¥s 86 entirety.

refers to time of appr oxi mately 16-18 hours, the
term" roomtenperature refers to a tenperature of
Polvn0-EXac@n:diva WKYhHEREEr m "m xed al kanes"” refers to a
commercially obtained m xture of C5_9 aliphatic
[0139hy dricecgr-bahsT RvAfaaiimation dariridiey dissatlengdeS2ggatipolymer in 2

. | sopar .E;,, trom Ex bi.l . m,cal Company...In the .
iters 8y G- O RAHE BT (| ot LSRRI FBY 20008 g ecg P pluton
is forde@ by N8 pSiaf(WG6H KPR nik&RNeBEN Ald@nylhRbe 6 cthRe12 cm) steel column

structural representation shall control. The

packed yith )40 6Fv)anix ofS0a10 e b&kds nmd splivaicp ishnisaligality glass
t

beads gcfu aﬂL&ELI{-: f%%éﬁ&@r?ﬂxéﬁﬁtgr@{é'ﬁ?”ﬁ %ogabe%&%rn%ogaghﬁkaaée@l ?%H

stainle Lwemﬂs)? RfSQJd'/m\mD éaahﬁt&@cgﬂﬁde standaviinide dionebkel e, dres3

Industé{;iﬁhﬁkf&s‘\eﬂrtha %r}%]%\i]ég%m |r1a4|1géﬁs 'lfnc?] EBJ&'IH;J grgmrQrS%Ei?X a thermally

contrd”{EH yljalkemexangiaay &l | bEe 1HeRTREG gy cB&l@@bﬁh%&ah’?@ €25°C,
Corporation. [01441 The preparation of catalyst l)

then sjayv eondlio@dC as0 £61C pwsmnaye apd dplalrfat pomhat. I*mJetTIQB is
mtroducedt at ag(!)lg %&w1d$€WhI?e ﬂsi ﬁegg[térte 1? %&Iltczve(a%podgag W 6)7 H@ per dlamalte

E€1140] 0 lprpi‘bmﬁfatdlﬁ Q@Jmlﬁyt@ﬁbﬁhe@t el o0l the p&lpazfaapd: @‘R‘JF‘ column are
turns bri yel | ow. After stirring at anbi ent

collecfedriparlgs lénfiaﬁa@ fristip collegorad pe g V%’ﬁéisﬂéﬁwg&teéﬁ’a gjch
fractiHAGHEY foPary 'e@ég%raﬁorb&dt@ Bbo¥ebhoo H'Lrl )ﬂ?ih@ gk!ﬁ%r%@iluhgn (Rains.

percent i el Pre aration of
The c@ﬂfﬁnmaﬂei sdhufionts alrmsrildvmciee btand oternigbt br:ﬂareeidtlmlg eixpess mthanol,

| b t f
rterif il G €X T 0Got BT s RERG o uiRe MBSy nith
filtrat{oB QRpNfPerfadmed ofD ;)osltﬁ)nfvaﬁﬂmzﬁ @isﬂ;@d‘&ﬁﬁﬂt&ﬁlr@sﬁ%ﬂﬂoﬁ ugd Gd) pm
to a solution of Zr(CH2Ph)4 (500 ) in 50

poiyteﬁ@ﬂwoe@h@ﬂe Frrded @%ﬂm napﬁgabeakaleieféqm &ﬁr@awaé%ﬂ S
ZSOW%Q (@d ﬁl@ E’lt?&eﬁrﬁ‘&?o%? alie?ieﬁ%% Lot § dﬁ@é@%gm d{%g %{ 60°C and
reduc ro a

d pressure to yie desire

weighed ddias hnddpoeash balehdechefck© TudBikr ‘hengr epar ati on of

catal yst (B2) is conducted as follows. a) Preparation

of I- 2-methvlc clohexvl ethyl 2-oxovl-3,5-di t-but
Melt Btreugih | m ne 2-Methyl cycl ohexyl anine (8.44 L, 64.0

‘24 ssol ved in nethanol (90 ni),

{0141} elt Strength (MS) 1s measured by using a capillary rheometer fitted with a 2.1
mm diameter, 20:1 die with an entrance angle of approximately 45 degrees. After
equilibrating the samples at 190°C for 10 minutes, the piston is run at a speed of |
inch/minute (2.54 cm/minute). The standard test temperature is 190°C. The sample is drawn
uniaxially to a set of accelerating nips located 100 mm below the die with an acceleration of
2.4 mm/sec’. The required tensile force is recorded as a function of the take-up speed of the

nip rolls. The maximum tensile force attained during the test is defined as the melt strength.



and di-t-butyl satical dehyde (10.00 g, 42.67 mmol) is
added. The reaction mxture is stirred WO 2008/ 067545
wEOsB2e07/ 086116 39 for three hours and t hepcTost08T086116
to -25C for 12 hours. The Besulting yellow solid
precipitate is collected by filtration and washed
Wi th . dr -
i the {5t 0L 0V e ER R dfndPegBinbg A NENSRE Gk B Rfnsct of
draw r8@nhsbe W tNIMR s snedimnshgthe fihe wiclthstrehgh idesomrded iprend¥etvions
~_..as a mxture of isonmers. b) Preparation-of
("eN"hi s- (1 - (2- met hvl cvcl ohexvl ) et hvl ) (2- oxoyl - 3, 5-di (t - but
vl ) phenyl) i mm no) zi r coni um di benzyl A sol ution of
Catal (S}S- (2- et hyl cycl ohexyl ) et hyl ) (2- oxoyl - 3, 5-di (t-butyl)p
‘henyl)imne (7.63 g, 23.2 mmol) in 200 nL toluene is
slo d , [ ] 3 8
014213 S o R BRrE TR a1 hous. the
term “HRim RWpsalnkttT e8fetsSo Sttémpeatufost 2D-10UT, aall the2blh “mined alkanes”
~ solution is diluted further with 680 nL tol uene t
refers i yeomamegiallyiobRindmrgract € @ﬁfééﬁ@?ﬁ%‘%ﬁ%@f@.ﬂﬁ@%ﬂé’% der the
AR fvy i C®eicaM di
trade %e?%é%lgoéﬁ%@%fr %m’ i@éﬁﬂ?ﬁségp\%gﬂ (Reffical 8Hh Al 1Ghd &vdn® the name of
a comp@tndakieh( pesstraf tardomptvethy birbowat wpieharngidnthakoe the structural

armeeni um borate), prepar by reaction of | ong.. .
repres AT Y BVRYH R &R RE TN SRy PO Fihff pribgfion of al
screenﬁ&%@?}%_@ﬁts weRCearsicd $dt i@Rdry ditrbBICAMOYhkre using dry box

substantially as disclosed in USP 5,919, 9883, Ex. 2.
techniq@zs, Adsobntt kg siere?HRLK gspdepad pgre dried before their use.

a1 428 KWed ' | f o ) , e
onsf S e PG ST 1o Bloumtsg so il s
methyld@noyne pedibdlcavaondtindy fronUSkzo-BpBe 8, BFdratidx.  16.
i ng Agents The shutt]i agents enpl oyed
[0144 ncl 'PGdThaERD gf?tglé’ﬂ(( | Is cgRgycte ?finfgp@‘%ﬂtyl ) zi nc
( ABlepailibn A6 DAroxt B Ryl YHeAYITn b thEAmine

I - buiyl al um nﬁm bi s(di met hyl (t- butyl ;lsigll\_oxane) (‘SA7’)I*
é@i%@qg)ﬁéfi@ﬂﬁl‘i@ 1) mlapd gepropdagine. "The

e | Al o pyRiding. - 2ot il
solutgh BHte B Bt Xl oo SOk Rl F892 o,
volatiles buttryhoaddamdeuvacubing ¢ gielda peghtyle)law dejtalliBAkolid (97 percent
. ..nh-octylalum num bi s(2, 6-di-t-butyl phenoxi de) (SAl12),
vieldin. octylal uminu . di (ethyl (1-napht hyl)ani de) (SA13),
et hyl al um num bi s(t- butyl di met hyl si |l oxi de) (SAl14),

ebhYhaaktion Wi 100 -6 RS (st dil RirTyhivienk Y amde) ( SALS),
et hyl al um num

methyithylameigoImeind i dpsoy]) airepaun §lsptdnean de) ( SAL6).
n-octyl al um num

bi,s i 1. di 51k € L-ohapt. ) 300! ] . 2n
kil ALty bpaonac hop eogh o) Btidn . o2
mmolptry ki nlc(@isBlatilp héded (phenbiivt e Z( SN ) (SWmdg, 1.1 mmol) in 50
mbL Eogt@?%lu %%? %ég%%r Xyle g "SG&I?IQ{%%) s'tirr\é:\gfgro%sr/n%% e%4goivent is removed

under reduced pressure to vield the desired product as a reddish-brown solid.

10145] The preparation of catalyst {B2) is conducted as follows.

a) Preparation of (1-(2-methvlcyclohexyhethvl}(2-oxovl-3.5-di(t-butyhphenvl)imine

2-Methylcyclohexylamine (8.44 mL, 64.0 mmol) is dissolved in methanol (90 mL),

and di-t-butylsalicaldehyde (10.00 g, 42.67 mmol) is added. The reaction mixture is stirred



40 Exanpl es 1-4, Conparative A-C Ceneral Hi gh
Thr oughput Parall el Polynerization Conditions 101.491
w@odogeTskz at i ons are conducted using a high thronghpat/gseiie
paral |l el polynerization reactor (PPR) available from
Synyx Technol ogi es, Inc. and operated substantially
248 540118 QROWRHd precipitat

for ihx%g %@gg %ﬁggthexgg%&’éi g? l}lg%%grng‘ge eét tm% eyn precipitate
is celie@gbbyhﬁzammhn@msh@d ev zmmmbéadndt(z 1<31(5®1hh dn@ 0@nplsied under

(1.4 MPa) Wit £he. on jusing 1.2 .
reduced fiFsydice e v Bk pela ety Bhetd: off YRR CRHYSfy ayith the
desiredpRAuciak-alnRAWE Als8RAELS. When MVAO is present). A

series of polynerizations are conducted in a parallel

pressure reactor PPR) cont ai ned of 48 |nd| vi.dual
r B Praperagien oEbisy 142 sathydelghsyviiath it

el ass tube. Thevvorkl ngvol ume |n ech _
mmﬁ%éﬁoor L@??HZ%L 6000 |.iL. Each cell is tenperature

and pressure controlled with stirring provided by
i Adkouitidu &l ( st{3- mthy@:‘pla)ﬂd’t\ékih‘vl)ﬂ}exmjfﬁoﬁﬁiﬁ bashalmehyDimine

.62 U B R L TR B B b SRS o

11.6 @694 6@ by akleRd 1R reatind @AE &0 edilidyisSHirkDgeY andat
the reservoir solvent is mxed al kanes. The order  of

25°C. glhi solusian iisdibtscbrdipkaite 68 pilyviehieng i §ivg a solation hasieg a
mer (1 m), cocatalyst | or cocatalyst
Lonce%tf%@i @%@?g?g@ shuttling agent, and catal yst or
catal yst m xture. When a m xture of cocatalyst | and
[0146MAO Wrcamlystri x4 urigtucf oftshldi(Bly stlbyhanuseiam tatie of

eI PR Gl 06 e et S o RS FrAGar redcion ofa

long &Hhtthaﬂwﬂamlmp@m&[wmnm bheladb e AkgeNedE!, IRAJHT! and
is otherw se maint ai ned. Polérrerl zations are conducted

Li[B(§dis)«appbssatietly et gisdosed imlindt 28192434 FXpt-edet er ni ned
[0147F P%d‘o%%’%ly%?gsﬁf%ﬁ' ns aﬁ%@dlfn%ﬁﬁrh%gn%eﬁg&%n%@ench' ng

e react ol re coo the gl ass tubes
bis(triaipentafi@apiedy)Ehendnehesinde e limidarstide, ecbaral acording to USP
centrifuge/ vacuumdrying unit, and dried for 12 hours
6395§§ 6%@ gThe tubes containing dried polyner are

msrlzI qahﬁl@mamﬂ&m@ ﬂiefsﬁaaﬁm{gcmh@mgmeahﬁ@um;ah ?gnqmalze SATD),

re V\BI IVGS t he net esul ts

di(i- b@tbf@?imhi/ﬁ?)né’éﬁ"lhﬁx"mmcdsfﬁ) |tﬁeﬂlralblt@nnurarﬁ><§f’ék 8&there in
o1 9L |y SSHRTLELS PRanath dimhathce,

butyi)&iﬂtﬁcaﬁ@'ﬂﬁh@& iSuoflallimheat biQ{cﬁ){GIkmﬁmpisﬁyImﬁnﬁie b(}SAtSh.en octylalummum

RN A .
bis(d1@E)gen'rtyf%ut1§§ﬁ@P\1@}v‘ Q—(ﬁt}héﬂ}?ﬂﬁim pR0ad;- ﬂEﬁﬁ%Eﬁfxﬂ@ (gRE2), n-

I on duct " (a m xture of separately
octwlapn@mumeﬁ(ewi(ylﬁwhyhv )mntdaé(%@émlew@mr@m ble to the

oy R T e 4T ety g By R RARRE R ©

ethyl-S@HINBM Hs(053.4 h@iﬂeﬁﬁuhialzﬂgcl@)ﬁé}ﬁhﬁégﬁﬁ@e} QsAm)emonmﬁmmm
are dlstanU|shabIe based on branching or density

bis(2.3260slibgzsgsapeyieispovapgde e\ 1 7). n-octylaluminum blS(dimt’Eh}l(i“
butyl)siloxide(SA18), ethylzine (2,6-diphenylphenoxide) (SA19), and ethylzinc (t-butoxide)

(SA20).




41 Table | Cat. (A1) Cat (B 1) Cocat MVAO shuttling
Ex. (itrmol) nol (jinol) not agent (Mwl) Yield M
wohdobloetsexyi s’ A* 0.06 - 0.066 0.3 - 0.1363 3POB082007/086116
3.32 B* - 0.1. 0.110 0.5 400.1581. 36957 1.22 2.5 C*
00601017608- 0. 2038 45526 5.302 5.5 1 0.06
- . (@0)019742871511948 2 0.06

v 7 PE7 80.0) 0.1468 2161 1.12 14.4 3 0.06
Generaf%@ig?“gh?ﬁ?“é‘g g%elgm%gigg %égn%}té&ii4964 4 Cg gr6

ot S50 L P R R Pl
reactmt JP%’RQ al MIBISH@h GIHER Cteaﬁﬁ%gibsi’l th; end Higeratby ﬁﬂista@ﬁaihaa/cﬁording
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[0150] Examples 1-4 demonstrate the synthesis of linear block copolymers by the present
invention as evidenced by the formation of a very narrow MWD, essentially monomodal
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.



[ 01571 The DSC curve for conparative A shows a 90.0C
melting point (Tm) with a heat of fusion of 86.7 Jig.
wab@soersaespondi ng CRYSTAF curve shows the tal PerUSPealseiic
at 48.5C WD 2008/ 067545 PCHi US2007/ 086116 42 with a
peak area of 29.4 percent. Both of these values are
consi stggpfe Mth a resin that is low in density. The
di fference betvveen the DSC Tm and the Tcrystaf is
4Ta8CAD[G1 881 Tivat DSEMAGY vty conpar ative B shows a
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reactor. The catal yst conponent solutions are netered
[0156Usi rbhedudd swandomhs golfiineno Nedaaipse st varepcak rinehad *th

t he catalyst flush solvent_ and introduced into the
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DSC Tlhemﬁ &aCT@¥staf is 74.5°C.

[0157] The DSC curve for comparative A shows a 90.0°C melting point (Tm) with a heat
of fusion of 86.7 J/g. The corresponding CRYSTAF curve shows the tallest peak at 48.5°C



Al'l exit lines fromthe reactor are steamtraced and
i nsul ated. Polynerization is stopped by the addition
wobooaosses | anount of water into the exit |inepel/o8mo7/086116
with any stabilizers or other WO 2008/ 067545
PCT/ US2007/ 086116 43 additives and passing the
with a?hzﬁg e?oitﬁ@ﬂ et Bof 6 GhieXBlues IRQOREIAEMCLitISh FRATMhSS low
en eate y passing through a heat exchanger
in denfisf dite diffsreh@thclweatthoRSCTHe apdthenBrrypafoddt8°C s
recovered by extrusion using a deyolatilizing.extruder
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Examples 5-19, Comparatives D-F, Continuous Solution Polymerization, Catalyst
Al/B2 + DEZ

[0160] 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 Ibs/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 io
provide flush flows for the catalyst and cocatalyst 1 injection lines and the reactor agitator.
These flows are measured by Micro-Motion mass flow meters and controlled by control
valves or by the manual adjustment of needle valves. The remaining solvent is combined
with 1-octene, ethylene, and hydrogen (where used) and fed to the reactor. A mass flow
controller is used to deliver hydrogen to the reactor as needed. The temperature of the
solvent/monomer solution is controlled by use of a heat exchanger before entering the
reactor. This stream enters the bottom of the reactor. The catalyst component solutions are
metered using pumps and mass flow meters and are combined with the catalyst fush 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
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Tm and the Tcrystaf is 72.0C. 101631 The DSC curve for

the pol yner of exanple 6 shows a peak with a 115.2 C
woredosiosF4poi nt (Tnm) with a heat of fusion of 6BCHUSZ0g7/086116

The correspondi ng CRYSTAF asrve shows the tallest

peak at 44.2C with a peak area of 62.7 percent. The

delta between the DSC Tm and the Tcrystaf is 71.0C

[0164] The DSC curve for the polyner of exanple 7

shows a peak with a 121.3 C nelting point with a heat

of fusion of 69.1 .J/ Th orrespondi ng_CRYSTAF curve
shows the talliest peak |at 49;2C miith a erak area of
29. 4 percent. The delta ibetween the DSC Tm and the
Terystaf .is| 72..1.C. [01651 The DSC curve] for the
pol yfiek gf exanplie! 8/ shoaws a pepkl with a 1§3.5 C
mel ti2ngg goi nt! (Tm ‘W th ia heat of fusion of 67.9 J/g,
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T and the Tcrystaf is 84.4C. [01711 The DSC for the
pol yner of exanple 14 shows a peak with a 120.8 C
woredosioomF4s point (Tm with a heat of fusion of BCWUS2007/086116
J/g. The correspondi ng CRYS4AF curve shows the
tallest peak at 72.9 Cwith a peak area of 92.2
[0161 P CERLesulklt BB hés Q}%ti@ﬁ&{]b@ P8 CRRG ARARNGs with %revzous examples.
crvst af I's 47. 9C 101721 The DSC curve for
Resultpeteardpllofs:exanpl e 15 shows a peak with a 114. 3C

[tin i nt vvltha eat fusion of 36.2 J:
016207 BBk Be Fer b itato L ane™ S Aek par auds
meitmg%k"nt ar m? Zitd a@xe‘ﬁ! &f}uﬁeﬁ’ 88k0. ahea 1ok cOnBsRRIGERIRY gﬁ@F curve
ta between the Tm and the Tcrystaf I's 82.0
shews]iﬁd%&st'ﬁh& DSC.€ erﬂl § peaktdven @O1%yhparcoft. @kadthad)el\ﬁeen the DSC

akjvvlth a 116.6 C nelting point (Tm wth a
Tmaq@éa?T%bffi $i’oW°6f 44.9 J/g. The correspondi ng CRYSTAF

A Ly e A P
meltm&nﬂmﬁ MEmT orntksit ikt ¢fSfu6i8n 6560, 40@74111&’%&&@8&1}@1@ rGZEY$"DAF cune
pol ymer of exanple 17 shows a peak with a 1.

Showshe HOPYLPMER BOHCCTH) & RFtaTeh R Do islele baegh the DSC
_, r ondi ng CRYSTAF curve shows the
Tm ant\étﬁ? ngaaggkﬂg{%e% 1 Cwith a peak area of 56.8

|€)164¢er cmtesd' baveedrithe e MREHT At pldDBholi a AR whther 121.3 °C
crystaf is 72.9C. 101751 The C curve for the

meinqgmowewﬂtﬁ hesk ahfysien PE68AJVE Bhepesksrindmed: &‘zé”fef‘ @urve shows
the ta!im pcag.%t RS 5‘% w(tt};@ Elll:{]i aﬁsgg\lgercentf uﬁleo tlta EL'[ een §1eJDSC Tm

he COFfGSpO curve

andth%&ich%ﬁathmkcat 70. O C with a peak ar ea of 94 O
percent. The delta between the DSC Tm and the

[0165]Tcr vBEedPST sus0 (& tB: pplptE6af RampBSTslewswepehbmwithheel 23.5 °C

. pol r. of . 9 sh k th a 12
melirg ol mdoi e Rt GpR 020 e de G F AR GTE LY B AF curve
showd tHe taliB& N LERPOTAN Y2 GESEA G EM ¥ Berc SNOWR: 18 Bedhd&She DSC
peak at '79.9 Cwith a peak area of 87.9 percent. The

Tm ardlght dclyeaivseld. 4°hle DSC Tm and the Tcrystaf is 45.0 C
01771 The DSC curve for t exmer of copparatjve D

[m“Lhov@’eé)%%ﬁkwwﬁf’ﬁh%\p@?mﬁ@ MPEhgsieTsatPeglr vyt 134-6°C

r. by
T R L T T S

showsptbatklleqyehk 1ic80e76 wilow peBO0Ga B0t plrcdrhedie dataieswamehe DSC

consistent with a resin that is lowin density. The
Tm argdh¢ dcygaiised-¥'he DSC T and the Terystaf is 7. 3C.

0167@0171% géie ﬁ%@gﬁ%%é/ Sci%ﬁl%b&%‘%aﬁ@bé/ [BR0@s ﬁa%ﬁﬁ{’%! n'ja 1‘ﬁ§ 6E’C

hows a” pea ting poi

meltirgadint @Tmb wsihareaf oflitSod 0 6@ 7 IIhheebfrespadidl r@gzmﬁT é«Erve
curve shows the tallest peak at 79.3C with a al k,
showsghe gllsft roak & c@&"é@ﬁ]ﬁh a perkrare oft ek pergenty dhe deln bem een the DSC

Tm and the Terystafis 74.7°C.

[0168] 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
shows the tallest peak at 39.6°C with a peak area of 25.2 percent. The delta between the DSC
Tm and the Terystafis 74.1°C.

[0169] The DSC curve for the polymer of example 12 shows a peak witha 113.2 °C
melting point {Tm) with a heat of fusion of 48.9 I/g. The corresponding CRYSTAF curve



consistent with a resin that is high in density. The
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Tm angtﬁé%mvg[\ég ISQQJO@ from KRATON Pol yners), Conparative K
'S a herrmp astic vulcanizate (TPV, a polyolefin

[0}73p| emd]e@mt ainit g thé pEiemsedf dxagpRi 16 hodksagkehi Rk@A 116.6 °C
oner). Results are presented in Table 4. WO
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|
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shows the tallest peak at 43.1 °C with a peak area of 56.8 percent. The delta between the
DSC Tm and the Terystafis 72.9°C.

[0175] The DSC curve for the polymer of example 18 shows a peak with a 120.5 °C
melting point {Tm) with a heat of fusion of 141.8 J/g. The corresponding CRYSTAF curve
shows the tallest peak at 70.0 °C with a peak area of 94.0 percent. The delta between the
DSC Tm and the Terystafis 50.5 °C.

[0176] The DSC curve for the polymer of example 19 shows a peak witha 124.8 °C
melting point (Tm) with a heat of fusion of 174.8 J/g. The corresponding CRYSTAF curve
shows the tallest peak at 79.9 °C with a peak area of 87.9 percent. The delta between the
DSC Tm and the Terystaf is 45.0 °C.

[0177] The DSC curve for the polymer of comparative D shows a peak with a 37.3°C
melting point (Tm} with a heat of fusion of 31.6 J/g. The corresponding CRYSTAF curve
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density has a storage nodul us ratio an order
high tgggeratuiRieecoy@ythigh temperature compression set and storage medulus ratio,

G7(25°CYG(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
copolymer (AFFINITY®PL1840, available from The Dow Chemical Company),
Comparative J is a hydrogenated styrene/butadiene/styrene triblock copolymer (KRATON™
G1652, available from KRATON Polymers), Comparative K is a thermopiastic vulcanizate
(TPV, a polyolefin blend containing dispersed therein a crosslinked elastomer). Results are

presented in Table 4.
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penetration temperature of about 70°C, while Examples 5-9 have a I 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 1 mm TMA temperature of about 107°C, but it has very poor
(high temperature 70°C) compression set of about 100 percent and it also failed to recover
(sample broke) during a high temperature (80°C) 300 percent strain recovery. Thus the
exemplified polymers have a unigue combination of properties unavailable even in some
commercially available, high performance thermoplastic elastomers.

[0182] Similarly, Table 4 shows a low (good) storage modulus ratio,
G*(25°CYG7(100°C), for the inventive polymers of 6 or less, whereas a physical blend

(Comparative F) has a storage modulus ratio of 9 and a random ethylene/octene copolymer
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Table 5 Ambient Temperature Mechanical Properties
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eartor 74solution is them heated in preparation for a
Wo* st age devol ati zati on3 The sol vent amd WO

DAB/ 0671545 PCT/ US2007//086116 55 unreaed ed nononers
e renoged during thejdevol ati zati on psopcess. The
polymer mnelt 1s punped to a die for underwater pellet

cuttin For Exanple 19J [ 01941 Cont nuous sol uti.on
101581 y e ARE U o TRPESSEaRTIetan Sable PR PEBRBRERPESIon molded

ﬁirﬁ?ﬂb@t%i{lﬁ@ la84h R &}eﬁm&ﬁacmﬁceﬁ %ﬁe%q omefbo%ers may be varied
Internal stirrer. Purified mxed al kanes sol vent
overiveidpeanged. EufaVaV driabbre irf erpyial Bsecarelsishltingiteom eaxlation in the quantity
. ny.). at.2.70 | bs/.h (1.22 kg/ hour),
o GRETAbne S rPRRSSL PRV ER0R ar e cuppl ed Tb a
3.8 L reactor equipped with a jacket for tenperature
Ex60tis e o d1ABIdcRIE M méREer nocoupl e. The sol vent

DN - DT - OJINTO0JC =39

[0190} 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 residue is transferred to a weighed bottle using successive

washes of hexane. The combined hexane washes are then evaporated with another nitrogen



feed to the reactor is nmeasured by a mass-fl ow
controller. A variable speed diaphragm punp controls

wo b@ssaiseent flow rate and pressure to the reaedDUS2041/086116
the discharge of the punps4a side streamis taken to
provide flush flows for the catalyst and cocatal yst

puls) 8 hORsidld sy &y A UBUhEACHALAILERL Okny EERENS LAYSIN the
re measured cro- Mot on. oW NnEet ers

e*ctcemmfﬁ&oﬂnlrgdﬂhyvadnmitrogemal ves or by the nmanual

ust pent f needl e, val v The vent. i.S
0198} 1 LS Hef R ot Bom 3By (e ST R AP B B Eibia B
corhS&d) 1 AMd efRibtod THeMOx4RASh&Qed B r@ﬁﬁ@wﬁh QMY @Ak @ldiBhined at

Is used to deliver hydrogen to the reactor as needed.

reffpRdot Fipaiagiinr dewnetih Brss ppasd P PBHOHE rmtg dhaghitepiei bleating is then
tr.al f e
sofiR B Rt MR o Lo B B S Ry P R R
tramiséaedddrack Thée datial Vist hexannp @mmwtedslﬁi d}hp@ﬁﬁey&ﬁ:&ieﬁﬁﬁc@:ﬁeﬁht
sin S mass. fl ow neter.s an re conbi ed Wi t
ampigat ‘gmﬁ%? anf GBN TSHIVG ribaaNg I Hter fﬂﬁd@&%ﬂﬁﬁ% tt%%whed
bozkaeuaiggk@&e;sﬁk% HeQRGL Qiished DL 1@&9&@;@1 the AEMNs ed bl &% lmmoen
psig (3.45 MPa) with vigorous stirring. Product
putigs, m@ﬁbiv@didvhrso@ngxdrmd otdm@ét ?&ﬁot’(he top of the
ct exit ]ines. from.t are._s

Irgi TP(? }ifi’rllfisl'di m ! d‘emalﬁol}gylnéf%% t;lla n | Sth% Flgﬁ%téaﬂsov transferred
frofnhﬁe &ﬂﬁkbtel ton vafigledboald andratinim Gﬁed/\@\teezﬁlghtrdt aottherexitt are

line alon with any stabilizers or other additives
coniigepiskitify’t he mixture through a static mixer. The
progugt7streamis then heated by passing through a
heat exchanger bhefore deyolatilizatiaon The pol yne i
product is febdvey®trby ektrusildwsansi nbexane | Cs residue
devol at Mi z blact Yolrnesr oFdeIpell Mg zeg Cs mole
Spoelgs1| @9 oc L REICEth n HeTEQE |y ~(DetsAlthil meigentn | percent
Cpgiit e 8!-0%e| @8%%d H8Y yner 'pRopertids | &8 provdded i A5
Ffables| 9A- 0101961 In Table 98, inventive exanples
ExofE and!-99G Shbw | D0 i medi at e |SE8400f | 388 ound 168 - vdl6
fop St ral h0% 1 &P E0DMR] ongadd-Pon. | 4322008/0675481.7 9.9
PCT/ UB200#k086 TCOMB6 ML~".-i h- cc N cc N N cc
riw rN(NNNNN K MN LLXN'~[~mCY' nNT

iN {gr r.Ti

A N al Pol(w:mna]r E~ L Til?
%A‘ DEZ N cc ill VI ININVWNce cc 'n

For Examples 19A-]

[0193] Continuous solution polymerizations are carried out in a computer controlted
well-mixed reactor. Purified mixed alkanes solvent (Isopar™ E available from Exxon
Mobil, Inc.), ethylene, 1-octene, and hydrogen (where used) are combined and fed to a 27
gallon reactor. The feeds to the reactor are measured by mass-flow controllers. The
temperature of the feed siream is controlled by use of a glveol cooled heat exchanger before
entering the reactor. The catalyst component solutions are metered using pumps and mass
flow meters. The reactor is run liguid-full at approximately 550 psig pressure. Upon
exiting the reactor, water and additive are injected in the polymer solution. The water
hydrolyzes the catalysts, and terminates the polymerization reactions. The post reactor

solution is then heated in preparation for a two-stage devolatization. The solvent and



vvO-. " ~NN Mri nn +4 eMccccc~nCC

-C iTai/ L .GCOPCOCNN 21 r./ * NNNNNN
wWORBINSBEY T vV Cw. CCCil r ? 13 n u-:PEFUSI081/086116
XXxXn'7 771 qg Vi Ly LwMhMNM- ~J. f .., N
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NV Cs C '3 'ct' ' b
For Example 19J v ¢ En 4" NNN

[0194] Continuous solution polymerizations are carried out in a computer controlled
autoclave reactor equipped with an internal stirrer. Purified mixed alkanes solvent
(Isopar™ F available from ExxonMobil Chemical Company), ethylene at 2.70 Ibs/hour
(1.22 kg/hour), 1-octene, and hvdrogen (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.

10195} Process details and results are contained in Table 8. Selected polymer properties
are provided in Tables 9A-C.

[0196] In Table 9B, inventive examples 19F and 19G show low immediate set of
around 65 — 70 % strain after 500% elongation.
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WD 2008/ 067545 PCT/ US2007/ 086116 59 Exanples 20 and
WQ@10080d541 The et hyl ene/ a-ol efin interpol yner pET/US2007/086116

Exanpl es 20 and 21 were nade in a substantially

simlar manner as Exanples 19A-1 above with the

polyneri.zatiop—copdi-ti-pons shown in Table 11 bel ow
Thggg[ymrs. axihi bitled the properties shown in Table
10g; dabbes /10, aliso-shews| any additives to the pol ymer.
Tap) € 20| Prop&Ti eS and Additives of Exanples 20-21
Exampl e 20 Exanplie| 21| Density (gl ee) 0.8800 0.8800
ML 37173 D \élate' I00: DI Water 75 Irgafos 168 1000
I rigafos 168 1000 Addiitives Irganox 1076 250 Irganox
10262258 4 rganoig £01@ 200 |rganox 1010 200
Chimamrasor b |Chi mmasorb | 2020 100 2020 80 Hard segnent
spli®& (W s/io]35% 35%: |[0198] Irganox 1010 is
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hydi oxyhydr gaci nnamat e) met hane. |rganox 1076 is
Ccit/adeqyl 23 €35 D2 digit+ butyl -4' -
hyg'ﬁxyphenyl prapi onate. lIrgafos 168 is
Tri=s( 2,4 di -|t - butiyl phenyl ) phosphite. Chi masorb 2020
I si 1, 6-iHexanedi am ne;
N, 1¥ - bi (2,26, Bs\t.ebaget hyl - 4- pi peridinyl)- pol ymer
W tg_ﬁ 21387 FileR|BrB°1 =8, 5-tri azi ne, reaction products
with, N-butyl4ll 'butanaim ne and
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Fabrics and Textile Articles 10.1991 The present
invention relates to fabrics suitable for nolding.
Such fabrics are often useful as textile argicles jor
garments such as bras, swimwear, intimte ap
shoe upperp, sockliners. autonotive parts, sp¢
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Table 9C Average

Table 9B Polymer Physical Properties of (DC%me
Melt Index
{g/10 min)
0.9
(.88
1
0.9
0.92

n March 15, 2006, i the name of Colin L.P. Shan

reference herein in its entisety.
{Zn feed flow*Zn concentration/1GGO000Nw of Zn)i

Polymer §

Polymer 19a
Polymer 5

Polymer 19b
Polymer 19h

al information regarding the calculation of the block indices ¥

Example
Polymer F

Density
(g/em’)
0.878
0.877
0.865
0.865
0.865

2 Z2a/C, * 1000
“Za/Cy* HOO0 refers to the amount of zing in diethyl zinc (DEZ™) used in the po

1. Addition

19F

Lxample
19A
198
19G
19H




preferably at |east about 15 wei ght percent to about
at nost 65, preferably at nost about 50 percent, nore
w@e@BesBs y at nost about 40 percent as neasuredr/bg200hesciie
wei ght percent of gels fomsped according to the nethod
descri bed in Exanple 28. 102011 The fibers typically
have a filanment elongation to break of said fiber is
Exmegive20 ald21 about 200% preferably greater than about
210% preferably greater than about 220% preferably
[0g9Hat eiTh¢ banicaboutle A3 dpolpnef efalinplgrmaindr lt\{’@ﬂ made in a
bout 2400 referably greater than about 25
suFRtis! Iy Bl neper xR RO bEvs “ﬁﬂﬂéﬁ%%ﬂmﬂmﬁw
cogaﬁ@keghatma 1%9@% &YM T sé SRR X h @i EaHR &msa,«he% in
80% and may be as high 600% accor di ng to
T@E@GHB Tabliq &0 aiﬁsgaltav@mnatadﬁmsstoﬁhtt prigmtr.br eak test ) .

e o3PSt a MRS O RS A oca ot 200%

nnﬂf\f|r\n I grl at 1(\(\0/ al r\nna |r\n r\'F nranf er fh n
‘4 JT U

or equal to about 1E§am Rr B erab y gr%g{ 1& Bpn or
equal to about orePerava gleater than or__equdl

Dieasiabuiéc) WO 2008/ 0675@58{R;CT/ US2007/ 0861038062 1.7,
Mpf €T erabl’y greater thap,0r equal to about 31_ 8

nrnfnrahly gr-e t-er thnn or—egual nhnuf

gual-to_—about -9,
preferably greapé?“attfﬁan or eqhgaq Pé“aaé‘?fut 2. O 75
preferably gregkeros et or  &@h) Iregfonbolit 2. 1,1000
Agiditivesabl y gr eplfganokH&R0 or eqdidl | rsanedlive 2. 2, 250
pref erably grealgamoxtlifath or egh| Irpmoabdoue 2. 3, 200
preferably greatemmisarb or equal | Cbinabawtb 2. 4, and {nay
be as high as| Z2accordi ng t olASTMID2731- 01 (unda&on
force at speci f1ed elongation injthe Tinished Tibg

=

HAR0RembA3Pst The polyol efin may| be sel ected from gny
(which @ abl e poI on efin orysel end of | polyol efgps. Such
pOI yllb‘l s~inctu e for exanpl c, 1 andonTet ITyT 11T

honmopol ynmers and copol yners, ethyl ene bl ock

pol yner. d L ne
[Omgpo’ g%ﬁ?ﬁgﬁ g'%%‘g( %(f‘ggl?}ééneg?hfféﬁg%g/?nyl al cohol
hy@p@hydreEisnaritelnigtidngr ez%andthﬂ'?@@i OcAda BLG W ik m;; 4
referable polyolefln IS onmpgeneously branched

h:«équpm PpBiats: [saier 1é§ iy Eag@ Y drtehusyiPhgsw Dplasiphite.

CHhEN6 QbZ&W@éx%ﬁL?ﬁnéﬁ § R 'b¥ A 6 I’A‘H%Qﬁgt 4-piperidinyl)-
particul a referable pol'yolefinis an

pﬁébtmgrlvetiel &6ethelﬁ1ran) i AtSerrpainy.reagtion\phefeiswith &N -butyl-1-

ot Ry B 2 SRR R P PBEERT ki ng: (1) an

aver age block i ndex greater than zero and up to about
1.0 and a nolecul ar weight distribution, Mwv M,
greater than about 1.3; or (2) at |east one nol ecul ar
fraction which elutes between 40C and 130C when
fracti onated using TREF, characterized in that the
fraction has a block index of at least 0.5 and up to
about 1; or



(3) an MM Mh from about 1.7 to about 3.5, at |east one

melting point, Tm in degrees Celsius, and a density,
wal2008n06FrANMsCcUbi ¢ centineter, wherein the nuneeT/US1007/086116

values of Tmand d correspemd to the relationship:

T,,, > -2002.9 +4538,)5¢d} -- 2422.2(d)2; or (4) an

Mv Mh from about 1.7 Zlofabout 3.5, and is

characterized by: a hdat of fusion, AHin J/g, and a

delta quantity, AT, 34} degrees Celsius defined as the

tenperature differ er%c:e betv\ieen the tallest DSC peak

and the tallest CRYSTAL pe k wherein the nuneri cal

val ues of AT and AH-have tﬂe foll owi ng rel ati onshi ps:

AT > -0.1299(AH) |+ 6%I8% £or AH greater than zero and

up to 130 J/g, AT > 4 8C fior AH greater than 130 J/g

, WD 2008/ 067545 PEE4JS2007/ 086116 63 wherein the
CRYSTAF peak is deté& i ned using at |east 5 percent of
the cunulative polymer, and if less than 5 percent of
the polymer has &aasz |§d§nt5i kijabl e CRYSTAF peak, then
t he CRYSTAF terrperatéure is 30C or (5 an elastic
recovery, Re. in percent at| 300 percent strain and |
cycl e neasured wi §h3a-3 cénpriessi on-nol ded film of the
et hyl ene/ a-ol efin” i it erpoliyner. and has a density, d,
in grams/cubic centingter, wherein the numerical
val ues of Re and ,Eﬂ”%ail sfg the follow ng relationship
when et hyl ene/a-olefin 'intlerpolymer is substantially
free of a cross-lgnkegd phase: Re >1481-1629(d); or (6)
a nol ecul ar fractomE ahrch el utes between 40C and 130C
when fractionated_using TREF, characterized in that
the fraction has ﬁmr'ﬁbiarg sconorner content of at
| east 5 percent h’gh‘er than that of a conparable
random et hyl ene |i gt el pol ymer ffaction eluting between
the sane tenperat Eéss whérei n said conparable random
et hyl ene interpolyner has the same conononer(s) and
has a nelt index, xdefskty,| ands nol ar cor nononer
content (based on ERke* whoke polymer) within 10
percent of that of the ethy]| enejfga-ol efin
i nterpolymer; orweé)“a stor agel godul us at 25 C, W25
O, and a stor__age modul us jat 18 C. G (100 O,
wherein the r&io.ofs £ €25 O t9=G (100 C) is in the
range of abo@ I°¥&% abbut 9:%Z 102031 The fibers
may be nmade i@ o any desirabl e‘$Eze and
Cross-secti on% shapez} dependi ngz upon the desired
application r im@mStapplicat |§)Bs approxi mately round
cross-secti ond s [des;
friction. I—Iovvtsg/er;’zg=

irjabl e due i‘@ its reduced
081514 shape&such as a
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greater than about 270%, preferably greater than about 280%, and may be as high as

600% according to ASTM D2653-01 (elongation at first filament break test)., The
fibers of the present invention are further characterized by having (1) ratio of load at
200% elongation / foad at 100% elongation of greater than or equal to about 1.5,

preferably greater than or equal to about 1.6, preferably greater than or equal to about
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light stabilizer. [02091 The copol yner can be filled
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interfere with the crosslinking reactions. Stearic
acid is (4y  an Mw/Mn from about 1.7 to about 3.5, and is characterized by

a heat of fusion, AH in J/g, and a delta quantity, AT, in degrees Celsius defined as the
temperature difference between the tallest DSC peak and the tallest CRYSTAF peak,

wherein the numerical values of AT and AH have the following relationships:
AT > -0.1299(AH) + 62.81 for AH greater than zero and up to 130 J/g,

AT > 48°C for AH greater than 130 J/g ,



illustrative of such a filler coating. [02101 To
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trilobal shape, or a flat (i.¢., “ribbon” like) shape can also be employed. Denierisa

textile term which is defined as the grams of the fiber per 9000 meters of that fiber's
length. Preferred sizes include a denier from at least about 1, preferably at least about
20, preferably at least about 50, to at most about 180, preferably at most about 150,
preferably at most about 100 denier, preferably at most about 80 denier.

[0204] Depending upon the application the fiber may take any suitable form
including a staple fiber or binder fiber. Typical examples may include a homofil

fiber, a bicomponent fiber, a meltblown fiber, a meltspun fiber, or a spunbond fiber.
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when polymer residue adheres to the needle surface. Thus, the fibers may reduce the
corresponding fabric breaks caused by the residue when the fibers are being made
into, e.g. fabrics on a circular knitting machine.

[0207] Another advantage is that the fibers may be knitted in circular machines
where the elastic guides that drive the filament all the way from spool to the needies
are stationary such as ceramic and metallic evelets. In conirast, some conventional
elastic olefin fibers require that these guides be made of rotating elements such as
pulleys as to minimize friction as machine parts, such as eyelets, are heated up so that

machine stops or filament breaks could be avoided during the circular knitting
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(4 an Mw/Mn from about 1.7 to about 3.5, and is characterized by
a heat of fusion, AH in J/g, and a delta quantity, AT, in degrees Celsius defined as the
temperature difference between the tallest DSC peak and the tallest CRYSTAF peak,

wherein the numerical values of AT and AH have the following relationships:

AT > -0.1299(AH) + 62.81 for AH greater than zero and up to 130 J/g,
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pollaheri s applinsitist amgth@miwremffprspm@eﬂ hetfhimids gfmicatly compribes at
least about 1, preferably at least about 2, preferably at least about 3, preferably at least
about 7 weight percent ethylene/u~olefin interpolymer. The fabrics typically comprise
less than about 50, preferably less than about 40, preferably less than about 30,
preferably less than about 20, more preferably less than about 10 weight percent
ethylene/u-olefin interpolymer. The ethylene/a-olefin interpolymer may be in the

form of a fiber and may be blended with another suitable polymer, e.g. polyolefins
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may be employed with a second stretch material. Suitable additional stretch materials
may include elastic fibers comprised of a polymer selected from the group consisting
of polybutylene terephthalate, spandex. poly(ethylene terephthalate),
poly{trimethylene terephthalate), or mixtures thereof. Such mixtures include

bicomponent fibers like poly(ethylene terephthalate) / poly(trimethylene



bar range during the course of the run at which point

the filter elenents were changed out with clean
wo pdosesS4aNd the cycl e repeated over again. ThPGT/US2007/086116

arrangenent gave good perfeornmance with respect to

mnimzing fiber breaks and maxim zing time interval

bet ween shutdowns to install clean spin packs. The
tezfepiblﬁﬁlS’{eV\/@Ice apribdmebfus]‘ ng{)W(ﬂbers piBthén Bieompddant fibers may

circul ar O. d| aneé)g ge ure of 299C,
ingjud %B@Pp@]ﬁm@ LT OB SIEPRAPHE %,po A PF MO A fhe0s
et 1GR) (gol‘éﬁﬁ%t@%_r@ﬁ@er %@rs%zﬁpﬁ)@ém;‘é@{ At e@heriBOGarp® wett

2008/ 067545 PCT/US2007/ 086116 2 The fibers were then
dicrogsivhikked additingalatrtioh alatatal sreupokadyin ieithadharhigrorake
wtjg .ecfr osslinki ng agent while maintaining the

ki ﬁlfi Bfure of the spool bel ow about 30C. Exanple 23

{02181 bePsriofilagl aadtdreedadiftylaeReik ltkbexlcgfzdxﬂ?msﬁteem@iemreﬁn
with lower crosslinking [0226] The el asti

inferyyra¢ien sicofoan %%WW@& apnt of frip dhpite 19 @bwa@d@éam
| f
(bk QveidHRKS (HPRBEL. ?%g@ﬁzaﬁ gﬁeﬁawéa wid kﬁ%@#&&g'&%@ﬁ% Dot

approxi mately round cross-secti on. efore
cthydsnemadefin hﬁetﬁaohlﬁmmiimgleaddm bi ¥ 8benieme aaddeidbitfont hleout 10 to

abggﬁgekm &7@%}5%21 g%%@%r %di {m nghc;fl fsbl | oé%en 2dch%9&%9kmt
1 t 2.4
AR S hr e Sl g8,

coptgnsy ot (bgues eradf3_t et r amet hyl but yl ) ani no] - -t ri azi ne-
di
10F151; 4 Xhd ot i typically has loss than about s preferably less than 4
pr‘g‘kfﬁ?}h( IEsSZth_ﬁn S,t ﬁreﬁ_feg@ahiel_lczﬁwdh?n % ;ﬂbi&&ﬂﬂi}d&:ks) filvamh mo%r]:feaa’bdiy ¢ss
. D0 | | e | per Wer e proguce usi n

th%n@ fﬁy E?f%gpw {Lﬁngl%fe&ra@m Bhrgk ?j?%?fé’faég accprdigg fo ; Ratec
1358 ARRRE M ﬁor%n%%{;@cn@nvm@ d%cg&@ﬁ%&{. or BARONI L nUt €,

a spin finish of 2% a cold draw of 2% and a spool

Smﬂﬁgﬁh t:h‘e falyiyyafterimat fdqtthes) o fige hes 4 ﬁ@wn@im@mbﬁké Gefore any
R Py 966 Qo | LAGLRL KONBBOLNE e, preteraply
fr@ﬁ abhe S%QG hb@ﬁl%% , PRt bBOR% to Eballifp‘lz%,Zﬂove pﬁﬁhﬁblﬁjsi%ﬁo

fibers . of elastic ethylene/a-olefin_ interpo r and
abgg yb@f%me[?@mmr e%}.@flc P A dRpise gL Py %%Hemd*ng to
AR“I‘%@%@?% Arom aldﬁﬁmﬁx' 8 hrRE oﬁé‘?m&es%%hﬂ a%@ LiEr WA
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finished fabric properties is as fol| ows: Knlttlng
dippgavipnaf fsayed 8asomee Bns B dy peetng agpoyint ofgithylestedp-gletin

infd lr;ﬁﬁ%hggand other materials. Similarly, the fabric can be made such that the
growth can be controlled. The controlled growth, among other things, allows the
fabrics of the invention to be heat set at temperatures from less than about 180,
preferably less than about 170, preferably less than about 160, preferably less than
about 150°C while still controlling size.

[0221] Advantageously, the knit fabrics of the present invention can be made
without substantial number of breaks and using a knitting machine comprising an

evelet feeder system, a pulley system, or a combination thereof. Thus, the circular
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wo aimsioes4ver e dyed and finished in a conventi opel/US2007/086116
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Pol yester (/) ethylene/a-olefin 1nterpolyme
adpguise bpt-gopefocignaynl Batgemperp ey used for nylon- contammg fabrics,

the spandex cannot be properly heat-set in cotton-containing fabrics, which will be
damaged by exposure to the required high temperatures.” Fortunately, the fabrics of
the present invention may be molded at lower temperatures. This often results in
lower energy consumption and/or reduced time in the mold. The molded fabrics of
the present invention also often have less discoloration, i.e., loss of whiteness due to
yellowing or scorching, than conventional molded fabrics comprising spandex. Other
benefits of the molded fabrics of the present invention often include colorfastness and
washfastness of any applied dye. In that respect, it has been found that the molded
fabrics of the present invention often exhibit a b value within 4, preferably within 3,
more preferably within 2 b units as used in CIELAB units, of the b value of the fabric
before molding wherein the b value is determined as described in Examples 30-31
below.

[0224] Contrary to prior art fabrics consisting only of spandex, the fabrics of the
present invention that comprise cross-linked fibers of elastic ethylene/a-olefin
interpolymer may be processed at temperatures as high as 220C with harsher chemical
treatments without substantial degradation of the fabric’s properties. While higher
temperatures may be employed, for molding of most fabrics of the present invention,
the molding may be done at lower than conventional spandex molding temperatures.

The specific molding times and temperatures will vary depending upon the specific
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Before the fiber was made the following additives were added to the polymer: 7000
ppm PDMSO(polydimethyl siloxane), 3000 ppm CYANOX 1790 (1,3,5-tris~(4-t-
butyl-3-hydroxy-2,6-dimethylbenzyl)-1,3,5-triazine-2,4,6-( 1 H,3H,5H)-trione, and
3000 ppm CHIMASORB 944 Poly-{[6-(1,1,3.3-tetramethylbutyl}amino]-s-triazine-
2.4-diy1][2.2,6,6-tetramethyl-4-piperidyl iminoThexamethylene[(2,2,6,6-tetramethyl-
4-piperidyl)imino]] and 0.5% by weight TiO,. During the melt spinning of the fibers,
a particular spin pack melt filter was used and consisted of three (3) screen
components: (1) 10-layer POROSTAR® XL filter at 500 microns, (2) non-woven at
100 microns nominal dimension, and (3) 10-layer POROSTAR XL at 100 microns.
The initial clean filter dP was typically 45 bar and would increase into the 90 to 100
bar range during the course of the run at which point the filter elements were changed
out with clean filters and the cycle repeated over again. This arrangement gave good
performance with respect to minimizing fiber breaks and maximizing time interval
between shutdowns to install clean spin packs. The fibers were produced 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.
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1000m/minute, a spin finish of 2%, a cold draw of 2%, and a spool weight of 150g.
The fibers were then crosslinked using a total of 70.4 kGy irradiation as the

crosslinking agent while maintaining the temperature of the spool below about 30C.

Example 24 — Fabrics of fibers of elastic ethylene/a-olefin interpolymer and
polyester

[0227] Two circular knitted fabrics were produced from the fibers of Example 22
(Fabric 22-A and Fabric 22-B) and two circular knitted fabrics were produced from
the fibers of Example 23 (Fabric 23-A and Fabric 23-B). The hard yarn employed
was a polyester of 150 denier, 96 filament. A summary of the fabric content, knitting
conditions, finishing steps, and finished fabric properties is as follows:

Knitting machine type

San Da Single jersey 4F
Structure Platting
Needle Gauge 24G 5 22607
Cylinder 30in
Feeder 96F
Feeder guide pulley

[6228] The greige of the four fabrics were dyed and finished in a conventional

manner. The scouring process was done in discontinuous jet, 130°C dyeing




El astic)*100% / ((PA deni er*mi rack of PA*Beam

Draft)+(El astic Denier*mmirack of Elastic)) [02351
wab@shsTseshi ng conditions for Fabric 22-C, FabpeTugBo86116

and Fabric 26 were as foll7ews: Jet Scouring: Scouring

bath at max 70C Duration = 40m n Scouring bath mai n

constituents: Water solution of soap and sodiu

terepmrafoearas c(pinigd. Adhhegorsgiting atas slepg ﬁtrfamaﬁam ;}é?ncd@d the

Stenter frane Ov di 5%8 t
Pt How SN ke SSaPT R e et Feplftse ure: rmx 1
[029¢ ReRldencRidhh AR LvBghOgrHeat éf@eigb ANEDSY Q! falﬁ@%@@ shown

Beam Dyei ng Process: Disperse D?/el ng in beam ei ng
belgyc |Tebrip@X-A @rﬁafe&baiF@BeB 13@5®nd€3é ren: S Bngleds tOPY il ‘%es during
ter frame s f. [

g P e NE R o R o " Edbrls YT Bttty ik 3 s afer
hedt6@ingResi dence Ti me InS| de Heating Chanbers: 60sec WD
2008/ 067545 PCT/ US2007/086116 76 [0236] The fi ni shed

Fapgispyidthoelapeteeiaad firdthedgopds 22-C  Fabric 23-C and

Eabric 26 . were as.follows - with the.method-for

speci fying el ongation: MeS | 5AARtes skyeWsdi £ ed Operfedn
i nsFamie of 15N) afireigee net hod for speci fyj ngeat setting
di mensional jstability 1505077:1984 (41 C wash; 70C | _h
tunble drying). 7Fabrigy 23-C Wmh3‘1¢g4jam Densttu8g/y
155g2nk 186g/m’ 320g/m’ 3169/m’
22-B 73"x310g/y 537x403g/y S$77x434g/ly
) 183g/m” 327g/m’ 328g/m”
727x318g/y 627"x327g/y 697x332g/y
23-A 196g/m’ 227g/m’ 207¢/m’
717x318g/y 62°x3 13g/y 697 x316g/y
23-B 193g/m* 217g/m* 197 g/m’

[0230] The four fabrics were analyzed by AATCC 20A-2000 based on moisture
regain weight to determine the fiber composition of fabric. The moisture regain of
polyester is 0.4% and the moisture regain of ethylene/u-olefin interpolymer is 0%.

Fiber composition of knitted fabrics ( AATCC 20A-2000)

Fabrie Polyester (%) ,Ztttf«';f’;fiff Gzg/:)
22-A 90.0% 10.0%
22-B 90.9% 9.1%
23-A 90.1% 9.9%,
23-B 91.2% ] 8%

[0231] In order to measure the dimensional stability after heat setting AATCC
5-2003 IVA was conducted on each of the four fabrics for dimensional change test.
The dimensional change ratio in iength and width after 3" wash is recorded betow,

Result of Dimensionai stahility

Fabric Length wise Width wise
22-A -0.5% -0.5%

22-B -0.5% -0.5%




Lengt hwi se El ongation: 106% Lengthw se D nensi onal
Stability: - 2.7% Fabric 22-C Wdth 143cm Density
waZ@ghor4i engt hwi se El ongation: 107% Lengt hwi BET/US2007/086116
Dinmensional Stability: - 274 % Fabric 26 Wdth. 143cm
Density 155g/n2 Lengt hwi se El ongation: 92% Lengt hwi se
Dinensional. Stability: - 9. 9%Exanple 27 - Nblded Bras

of Fabr3.gs of fibers of el@mstic ethyl ene/cx-p.loea‘e/ig}n

H + [ Al [| HEPA | LAD2A71 I
LILLLA SN %)% éIICI altu pPur yaditaruc J_ULOIJ. [}

fabri c&-Brabric 22-C, Fabr-£723-C and Fabric #6)were

used 1In a traditional noldi ng machine for the making

ExXim b DS - NioRead Brad DEFABISA! JIFibReN6 Bas ticStRNON ol fin
in@r?ﬂgﬁe}gnﬁﬁgeg@}ded cup is at |east 30mm [02381
Bot h"t he convex and concave parts of the nmachine are
e of. ., an ted.. es. finished
OFr SE B PG oD B0 o P 2 B b e D bR e
sufigblé fordd (RIeISEey Bhd Colstranicldirgpatiibelr Bight0Gand the
varying dwelling time (i.e. time in the pold)
PigtREeid DB Al A &sliRg erévs 95hpwvs the mpldparth af cupeties J6&t that
md10 p&PAanRas s 1389nh ORMalBITRBLRL M99 (g Phe toAld ®iow shows the
wai ting at least 72 hours and before any | aundering,
cup Wepthelighmsldafe erheadups cap tigrth adsdionds sitareelpsasuired the
according to each dwelling time 35. e
@GR A ¥ B P LG AATRE PavEing ppphod vas
appBé ORtthiIs RS ITaA fesiiitd ﬁrmcwﬂéiﬂﬂeﬂ%eﬁamﬁs & 136Q sRCIHA
sec 35 sec Fabric 23-C 34.5 32.6 30.2 Fabric 22-C
ard 8ode 0812t 4 Yrplc AN\ 2O087 OEIP5HPHRETHISRO0 ¢f DB 61 6WhTié not
JFabric 26 22.8 20.8 20.9 [0239] This.table reveals the
W‘&‘I%Flg & & %‘ﬁg‘ﬁo A ‘é’ﬁ?*‘i‘f‘o\‘he@ﬂg &t p‘gmahfef%c Bregde e prigae
trib RSy b @B Mesvy23r nd@WBG AFPEE:iah adcddveBfion fAb8eto mold cups
crosslinking,l evel can achi eve about 50% hi gher cup

rapgss dies 1 3haim” (o b8ee/sT weaditi dhen adizhive kikfbrie noey 1headie’ S
ml%.fcuy&gptﬂ.t her

Cup depth of molding, curing and wash

Fabric Molding | Cup Depth | Cup depth | Cup depth
Mold . .
temperature time (sec) | on Mﬂlf!mg 20 seconds | after wash
(€) Machine |after release | and Tumble

(mm) (mm) | dry (mm)
22-B 120 40 41 38 28
22-B 140 40 43 40 30
22-B 150 40 48 44 32
22-B 160 40 53 45 42
22-B 180 40 69 60 51
22-B 190 40 70 65 53
23-B 120 40 74 64 49
23-B 140 40 79 70 60
23-B 150 20 80 78 56
23-B 150 40 85 83 60
23-B 160 40 90 88 69
23-B 180 40 92 90 70
23-B 190 40 93 91 68

Example 26 — Fabrics of fibers of elastic ethylene/g-olefin interpolymer and

polyamide




two elastic fibers with higher crosslinking |evel.
] 0240] The cups were taken to a dinensional stability
wWo e@s/0§EE5077: 1 984 (41 C wash; 70C 1 h tunbbPer/US2007/086116
drying)] and their heights7after the test |aundering
met hod were taken as to exam ne their shape

retention. The results are shown in the table bel ow in
[0233] s dfwayp kpiiag Eabrie dhalrive o) g?fhﬁ!lﬁdwﬁ frran gistliberiedight

gl o e T LOGGI LR p i) oyl SEFpRBee
DIFABERCS26. Saiiddaldp k?&%édkat@@c{@?a%a?g(ﬁ? ﬁaf)ﬁﬁodu% fom the
e e AR R LR o

su Heﬁ'b*%tﬁﬁﬂksw 'st& ghaat Lacwirb*k%ﬁzedlfﬁm@r (F%z@e%é}lx%l J8duced
evel ;. Exanple 28 - Varying Anounts of Fi be

fro®r éé“‘ézh;txﬁﬁma@d[@zld@}fr filecal A6 Q06 Waéﬁ@b@aﬁ%ﬁ difie Pow
C ti;;,gﬁ%;l E‘Ol ) ‘?H];fb gf@ﬂgg\ gssé%isn R 9 atgcpal{)dn}?h §fil multifilament:

eni av ng

poBRBYIEXS. H@hgﬁil&dwmlﬁl}ﬂ@S -8e8pdion. Bef or e t he f I ber
was nmade t following addjtives were ad

(021l y et he Fobme copdH POMSOE oS -fret #iflc S ‘Pés%%ﬁé‘?m Sooere
asg&g GYANOX 1790 (1,3,5-tris-(4-t- butyl-3-hydroxy-2

i et hyl benzyl )-1, 3, 5-triazine-2,4,6-(IH 3H5H-trio
Magineadtds, 13880 ppm Cl 11 MASORB 944
LoRRhiy eddsbuétionl, 3. 3-t et ranmet hyl butyl ) ami no] -s-tri azi ne-
Podyaibé $likch Length = 1100mm/rack - a.k.a. feeding rate.
ElLs%m%t@athér&tHamﬁrhw aék Pi peri dyl )i nino] hexanet hyl ene[ (

Ry it ,cﬁﬂt;gtgrarret hyl - 4-piperidyl)imno]] and 0.5% by
Be‘@lﬁh? . The fibers were produced using a die

El stx% raﬁ \M Bﬁb& %3@%&&8\%"%@[}19 (B@ﬁg ﬁr?ﬁﬁ%@%n(}'k ofnli‘ﬁ)é(Rug-

in

ld d
F e el G g By gem? Aot
S iﬁaw AL N G H?’ﬁé ck
Ofcﬁl%ﬁ“é Vi nki ng agent. [0243£ The gel content versus
[03Fdunt The finishindicardiipns tor Epuveni2-6. Fatgisrs-G end Fatyee g@e‘l‘fﬁre

1t was determ ned by wei ghing out an

approximately 25 ng fiber WO 2008/ 067545
JePEIuIB2007/ 086116 78 sanple to 4 significant figure
Scaafihs Bal at hae 788l e is then combined with 7 m
DXMligne 4bmia capped 2-dramvial. The vial is heated 90
@c‘&lﬂh‘é 85th Alaid eXstiliRnd 3RGier s¥hutibn bNYAP Sh@Bod¥iKicBfhobhte €soda

rning vial upS| de down) every 15 minutes, to extract
Prég

o non- cr ossl i nked pol yner. Once the
f’eﬁ{‘%'uﬂi of f% &B@

Sehedy fralfS ﬁpeeg A
Overfeeding: 15%
Set Width: 155¢m
Max Stenter Frame Set Temperature: max 180°C
Residence Time Inside Heating Chambers: 60sec
Beam Dyeing
Process: Disperse Dyeing in beam
Dyeing Cycle: max temperature 105C
Color: Black
Drying
Stenter frame speed: 16m/min
Overfeeding: 15%
Set Width: 150cm
Max Stenter Frame Set Temperature: max 160°C
Residence Time Inside Heating Chambers: 60sec

as



approxi mately 25C, the xylene is decanted fromthe

gel. The gel is rinsed in the vial wth a small
w@ooosioars+of fresh xylenes. The rinsed gel is PCT/US2007/086116

transferred to a tared al uai num wei ghi ng pan. The

tared dish with gel is vacuumdried at 125C for 30

m nutes to renove the xylene by evaporation. The pan

with dried gel is weighed on an analytical bal ance.
[021365} geThe bmtlent fabise papetikated abas 22 (o halie2 ek tand dtbdc 26

d | fi.h i ght . _Fi 11, shows

welfs 1B ki S nicfl s ipstinae slhaedion: ML AN o BRI

to 96‘Q§§§t&z{d'ﬂir}@\§ ded (R AUBRL for ERCIRRSREme(hat hbiligd 10
the art wll Erem ate that the precise relationship

IS@é@Y/ﬁeé%‘it(ﬁéCa‘rm niﬁ%fh&lﬁﬁ%%ﬂﬁ%m)ng and e-beam dosage
F.ﬂ@f/ af fected by a given polyner's properties, e.g.
@ Eiﬁ:ar wei ght or nelt index. Exanple 29 - Nbl di ng
§ g-only Ml ding Machines [0244] Four circular
Dqgsity %g’l’i”shed fabrics (Fabric FI, Fabric F2 , Fabric
Lepgthyyity Elpagition: By were knitt ed usi ng filament fiber
Leypthwyse Divgenyignglingabiblyas2dpfeci fi ed  bel ow. Fiber Y5 is
present in all fabrics as the hard yarn conponent,
Fabeiendd-€Chat Y 1, Y2, Y3 and Y4 are the elastic fibers
Woltatié€dtowi t h Y5, [0245] The knitting conditions for the
Daboye76p/mabrics were as follows: Fabric F1 Machine
LeA8Gwiddyieheafiod By7/Rel anit  Plain Single Jersey Elastic

Lengfvher DBXRRRLE NatilityPobyem de = Fi ber exanple Y5
Pol yam de Feedi ng = gmﬂ needl e. Elastic Feeding Rate

r;lciﬁmﬁ needl e Elastic Draft = 2.7X; by the foll ow ng
{]nyi (Pol yam de Feedi ng Rate)/( Elastic Feeding
Dnt jagtlc Content = 7.3% by the foll ow ng
-\('ru? Elg?lt £, Deni er/EI astic Draft)/[(Pol yaide
i jer/[Elastic Draft)] Fabric F2
S“’R‘/Elygé?‘%3 ‘O*%Elﬁél anit Plain Single Jersey
EI asti c = Fi ber exanple Y2 Polyam de = Fi ber exanple
Ewmpai?ya\?ph!@drﬂg@apﬁ a&n@mﬂfﬁ@éﬁv@iastmeals\time/«rt@éﬂimg
infRapelymet and polyaoddé e El astic Draft = 2.7X; by the
follow ng fornmul a: (Polyam de Feeding Rate)/( Elastic
[0237] The 3 finished fabrics (Fabric 22-C, Fabric 23-C and Fabric 26) were used

in a traditional molding machine for the making of cups of bras. The machine scheme
is shown in Figure 10. The molded cup is at least 30mm.

[0238] Both the convex and concave parts of the machine are made of metal and
heated. Samples of the 3 finished fabrics specified above where then placed between
the parts and pressed at constant temperature 170°C and varying dwelling time (i.e.,
time in the mold) in-between convex/concave parts. Later they were let to cool back
to room temperature (~27°C). After waiting at least 72 hours and before any
laundering, the heights of the cups after molding were measured according to each

dwelling time (70, 50 & 35 seconds). The results are shown in the table below:

Height Dimensions After Molding (mm)

Fabric 70 sec 50 sec 35 sec

Fabric 23-C 34.5 32.6 30.2

Fabric 22-C 18.1 18.2 19.4




Feedi ng Rate) WD 2008/ 067545 PCT/ US2007/086116 79
El astic Content = 10.0% by the follow ng fornula:

w@ BEdoamstises Deni eri El astic Draft)/'[ (Polyam dep@r/ak1op#086116
(Elastic Denier/Elastic Draft)] Fabric F3 Machine 28G
I\/ayer & Ce Rel anlt Plain Si ngl e Jersey El astic =

= 1.1 mineedle Elastic Draft = 2.7X; by the foll ow ng

[0230]mul @his (R0d yavaldercFREeicn@ iRakRhi §f dk aghd due theReidGber
Rate) Elastic Content = 10.0% by the follow ng
typoof B2 3-C Eres nadered i fher Bf loster erosehngfng lev e[1 CM® P%‘?ﬁeoﬁé’om

br af t
SOL e AP Migont, Mgl TR
twhl chstic ﬁbe‘mﬁmtbﬁntﬂwam&kimmg lefdll yam' de = Fi ber exanple

am de Fee
1088012 THE Soriore G e drreiops g iy SpRSbEg TEREN S c
wisl fo REmhinE aath@% LROhYRNL R R@eHing %s%hﬁ&ér&fg%&ﬁéd Grere
Feeding Rate) Elastic Content = 9.5% the ftollow ng
tafasranid exangigd Heir Sbamweérlma Tdstrpalts Bxeaiﬂlp»n/if (lﬁdalg,lahi:l@é n
Draf ) | ! c Draft 0246] The
Snmts%%l hzgn%cgﬁtc?{ ﬁwgﬁg LE%ﬁééﬂatbove 4 1)‘1;le| cs JNere t he
sane and were as foll ovvs Conti nuous Scouri ng:

HSGRWHrigaddak flerdtauiBei®Q€,) Duration = | mn Scouring
bath main constituents: Water solution of soap and

Fﬁﬂ‘ﬂ’. um carbonaghged S0da  ASN) 5¢ gec 35 sec

Fabric 23-C 18 22 14

Fabric 22-C 20 31 35

Fabric 26 34 34 48

[0241] Once again, Fabric 23-C outperforms Fabric 22-C and Fabric 26 in the
sense that it is about 50% more stable which is likely attributed to its elastic fiber
lower crosslinking level.

Example 28 — Varying Amounts of Fiber Crosslinking

[0242] The elastic ethylene/a-olefin interpolymer of Example 20 was used to
make monofilament fibers of 40 denier having an approximately round cross-section.
Before the fiber was made the following additives were added to the polymer: 7000
ppm PDMSO(polydimethyl siloxane), 3000 ppm CYANOX 1790 (1,3,5-tris-(4-t-
butyl-3-hydroxy-2,6-dimethylbenzyl)-1,3,5-triazine-2,4,6-(1H,3H,5H )-trione, and
3000 ppm CHIMASORB 944 Poly-[[6-(1,1,3.3-tetramethylbutylDamino]-s-triazine-
2.4-diyl][2,2,6.6-tetramethyl-4-piperidy])iminolhexamethylene[(2.2,6,6-tetramethyl-
4-piperidylyimino]] and 0.5% by weight TiO2. The fibers were produced using a die
profile with circular 0.8 mm diameter, a spin temperature of 299°C, a winder speed of
650m/minute, a spin finish of 2%, a cold draw of 6%, and a spool weight of 150g.
Fibers were then crosslinked using varying amounts of irradiation from an e-beam as
the crosslinking agent.

[0243] The gel content versus the amount of irradiation is shown in Figure 11.

The gel content was determined by weighing out an approximately 25 mg fiber



Pre Heat setting of Polyam de Stenter frane speed:

16mmn Overfeeding: 30% Set Wdth: 170, 170, 160,
waoeasoeisex Stenter Franme Set Tenperature: nmax BEDCS2007/086116

Resi dence Tinme | nside Heatizmg Chanbers: 60sec

Process: Jet Dyeing in rope Dyeing Cycle: max

tenperature 10SC Col or: Black. Acid Dve Stuff Drying
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Exiaumllelzg ~-d¥lekling bising Wtehnﬂﬁéﬁ(xddmgtiﬁammewz and Y3 are
as follows: Fiber Denier Spin Spin Speed,
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below. Fiber Y5 is present in all fabrics as the hard yarn component, being that Y1,
Y2, Y3 and Y4 are the elastic fibers plated with YS5.
[0245] The knitting conditions for the above 4 fabrics were as follows:

Fabric F1

Machine 28G, Mayer & Cie Relanit

Plain Single Jersey

Elastic = Fiber example Y1

Polyamide = Fiber example Y5

Polyamide Feeding = 3mm/needle.

Elastic Feeding Rate = 1.Imm/needle

Elastic Draft = 2.7X; by the following formula: {Polyamide Feeding Rate)/( Elastic
Feeding Rate)

Elastic Content = 7.3%; by the following formula: (Elastic Denier/Elastic
Draft)/[(Polyamide Draft)+ (Elastic Denier/Elastic Draft)]

Fabric ¥2

Machine 280, Maver & Cie Relanit

Plain Single Jersey

Elastic = Fiber example Y2

Polyamide = Fiber example Y35

Polyamide Feeding = 3mm/needle.

Elastic Feeding Rate = 1.1mm/needle

Elastic Draft = 2.7X; by the following formula: (Polyvamide Feeding Rate)/( Elastic
Feeding Rate)



Fi ber Y4 Type: Creora 11250 (Spandex) Linear Density:

40den Source: Hyosung, Korea Fiber Y5 Type:
w@odogarisde 66 Li near Density: 140den PCT/US2007/086116

(70den’ 68f il aments/ 2ply) textured Source: Defiber

S. A, Spain [0248] Fabrics F1, F2, F3 and F4 presented

t he foI | owi ng properties in f| ni shed form: Density,
ElagtisgCopitond FTSEIO&Y&I bydpafllaveiye forypiy dtiasicdeermrdiasici on *,
DugtW @plyamide DRt 1 §0ast. [Berierd laso DER)]210 -0.5 150 158

WD 2008/ 067545 PCT/ US2007/ 086116 81 F3 240 -0.5 156
Fdbtbe ¥¥4 270 -0.5 180 I1SO *length and w dt hwi se A
MAJHESL %, INAer B VR, IGP4BA: | oad nodified to 36N 102491
pla}hglﬁaiéygagévcs (F I-F4) were taken to a nol di ng nachi ne
El&‘ﬁ%ﬁe}:@@ﬂ%aﬁ; ¢ nold was present (convex nold part

Pc@ ¥l cdehbiRe/4 he fabric as a plane, once the
dé? Aé? ggetd? into the fabric bottomup, it
?r

E%”%L%edm i ot iir o b
ﬁg - S henl %@E 8% et PS5 Byint B Easti
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Elastic = Fiber example Y4

Polyamide = Fiber example Y3

Polyamide Feeding = 3mm/needle.

Elastic Feeding Rate = 1.1mm/needle

Elastic Draft = 2.7X; by the following formula: (Polyamide Feeding Rate)/( Elastic

Feeding Rate)

Elastic Content = 9.5%; by the following formula: (Elastic Denier/Elastic

Draft)/[(Polyamide Draft)+ (Elastic Denier/Elastic Draft)]

[0246] The finishing conditions for the above 4 fabrics were the same and were as

follows;

Continuous Scouring:

Scouring bath at max 8§0°C

Dwuration = | min

Scouring bath main constituents: Water solution of soap and sodium carbonate (soda
Ash)

Pre Heat setting of Pelyamide

Stenter frame speed: 16m/min

Overfeeding: 30%

Set Width: 170,170,160, 160cm

Max Stenter Frame Set Temperature: max 180°C
Residence Time Inside Heating Chambers: 60sec
Process: Jet Dyeing in rope

Dyeing Cycle: max temperature 105C

Color: Black, Acid Dye Stuff

Drying

Stenter frame speed: 16m/min

Overfeeding: 15%

Set Width: 170,170,160, 160cm
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12 -:t 30 22 2 74 27 Exanple 30 - Ml ded Warp Knit
Fabrics [0250] Three warp knit fabrics (Warp Knit
Fabrics 1, 2 and 3) were produced fromthree
different elastic fibers and 40D textured nyl on using
Max StdteWBlaie KB tempBélicn@ax agvect he fol | owi ng paraneters:
Residensd Tih@linglde HeltipQOhmboEe kkdt t , needl e guage 36 G stitch
l ength 1200, and draft 3.0. Warp knit fabric 1
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follows:

Fiber Denier Spin Spin Speed, | Irradiation,
Temperature,"C m/min KGy

Yi 30 265 675 117.6 total

Y2 42 295 675 117.6 total

Y3 42 295 675 176.4 total

Fiber Y4

Type: Creora H250 (Spandex)
Linear Density: 40den
Source: Hyosung, Korea
Fiber Y&
Type: Polyvamide 66
Linear Density: 140den (70den/68filaments/2ply) textured
Source: Defiber $.A., Spain
[0248] Fabrics F1, F2, ¥3 and F4 presented the following properties in finished

form:

Density, g/m? | Dimensional Stability*, % Widthwise Elongation®**, % Width, cn

F1 180 -0.5 145 160

E2 210 -0.5 150 [58
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until 36N was reached, andiunl oading at constant

speed in the equipnment "Universal tester |NSTRON

5564. The warp knit fabrics exhibited the follow ng

properties: Warp knit Warp knit Warp knit fabric |

fabric 2 fabric 3 Wight (g/nR2) 215 170 214 Cross

3 D regfog on 86.9 120..4586.6 Maki num Defonpmti on 2nd 155
Cycle (%9 Cross Direction 586,4 171.8 606.2 Load at

F4 40%2md Cycle (eN) -&soss Direction 9.1 1% 1 9.0 150
Resi dual HE ongation (%9 Machine Direction 180.7 147.3

*lenghARd Bidivise AT Oeb oY AT MISE2AY: IGychalifdio MREhi ne
Direction 156.7 138.7 142.4 Load at 40% 2nd Cycle
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Example 30 ~ Molded Warp Knit Fabrics

[0250] Three warp knit fabrics (Warp Knit Fabrics 1, 2 and 3) were produced
from three different elastic fibers and 40D textured nylon using a warp knit machine
and the following parameters: structure: tricot lockknit, needle guage 36 G, stitch
length 1200, and draft 3.0. Warp knit fabric 1 comprised 68 denier elastic ethylene/o-
olefin interpolymer fibers made in a manner similar to fibers Y2 of Example 29
except that the fibers were 68 denier. Warp knit fabric 2 comprised 40 denier elastic
polymer fibers made in a manner similar to Example 21 except that a random

copolymer having the generic name AFFINITY™ K (88526 (available from The
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[0252] Samples of the three warp knit fabrics of this example were molded at

160°C and 205°C for 60 and 120 seconds using a bullet mold (male only), a Crouzet
time set gauge and a Honeywell heat set gauge. Considering the fabric as a plane,
once the mold is fully inserted into the fabric bottom-up, it made a circumference of
100mm diameter and the distance of the fabric plane to the top of the male mold (its
depth at use) is 70mm. The fabric temperature during molding was measured using
an IR Minithermometer “Fluke 627 with a temperature range -30 °C to 500 °C and a
precision + 1.5% available from Fluke Corporation. The temperature measurement
ranges are reported,

[0253]

height (before and after washing) and fabric discoloration (before washing). A caliper

Various properties of the fabric samples were measured including cup
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article. The results are described below,
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2 conprised fibers made in a manner simlar to fibers

Y2 of Exanple 29. CGrcular knit fabric 3 conprised 30
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article. The results are described below.
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PCT/ US2007/ 086116 93 We claim 1. A fabric conprising
elastic. fibers wherein the elastic fibers conprise the
reac{Viec‘fllmeroduct of at |east one ethyl ene pol yner and
at |l east one cross-linking agent and wherein said

1.T i beR Satdfceroftiifs g leddsti2 Gle Yy IR iR RWMs P Fibelk 8 filnkiaking g
such that the fabric is capable of being nolded. 2.
regONPARHICE OB At nerryhdenesalinér dndras leg$t o0k araws-linking agent
arei:n g I | S... Sh9sslinked such that it has
oPRELD. 0500 YUl 951 LSS Hhghe 68
fababisicapddepf bdagngokledstic fibers of Caiml wherein

. the pol r is .crossljinked such that it has a gel
z‘cont@?‘?tf% B¢t Y RIbOH ef@%ﬁc\ﬁé}’@&ﬂfcd%‘ﬁbéh‘thﬁ’f‘%? thy pelymessiis c
crERNREddSHubl 1k Ak £ ofi BRIt &f EGQbQPmSJ'W Ml G &E‘he fiber
is characterized Ey a stretch of at [east 1 per cent
3. nmeaslirddbiceoonpisig ¢tlestinSRtsDEL0Zim | Schefffreth: ablvinger is
£ 1Sl elastic fibers of C ai wherein the
C‘*é%ﬂ}y?ﬁ‘eéﬁ%‘ Qig gﬁbﬁé@s Tgel Cgﬁ{egi ‘FR/W&?@V%%%V%‘EEW?W& pol ymer
4.charBetfebi g etn fisiQNdadic B i@ laih e wheldOie Mer is
characteristics prior to crosslinki gcg: (;% has a Mw/ Vh
charagisrizedhBi saeteh platdensiio Bereent greagusgss pecorsengriel 45 g D3107.

oLtk Ty 58S PRy s g e
is ot ethylenafmeblefirciotarpapoadcitamctdized b até onmbiepsf the f3llawing
ok %o%{zi__ 9C + iz(1)5§8.r5%ﬁié = 2422.2(d)2, or (b) has a Mv M
PRSI SRS RO o PEAKEEt 3.5, and is characterized

(a) has a 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

(b) has a Mw/Mn from about 1.7 to about 3.5, and is characterized
by a heat of fusion, AH in J/g, and a delta quantity, AT, in degrees Celsius
defined as the temperature difference between the tallest DSC peak and the
tallest CRYSTAF peak, wherein the numerical values of AT and AH have the
following relationships:

AT > -0.1299(AH) + 62.81 for AH greater than zero and up to 130 J/g,

AT = 48°C for AH greater than 130 J/g ,

wherein the CRYSTAF peak is determined using at least 5 percent of the
cumulative polymer, and if less than 5 percent of the polymer has an identifiable
CRYSTAF peak, then the CRYSTAF temperature is 30°C; or

(c) is characterized by 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 satisfy the following relationship



by a heat of fusion, Al in J/g, and a delta quantity,
AT, in degrees Celsius defined as the tenperature
waldoBesBrte bet ween the tall est DSC peak and ther/US2007/086116
tal |l est CRYSTAF peak., whenein the nunerical val ues of
AT and Al have the follow ng relationships: AT >
- 0. 12993AH) + 62.81 for AH greater than zero Eé,l
whargthe 3thy, eﬂe/&@FObﬁag@fﬁ?@¥Vnﬁﬂisgﬁuéﬁﬁ’étFaf]t5rf‘éq‘? of §ETYFGNKe
hvvher ein the CRYSTAF peak is determ ned using at |east
P percent of the cunulative polynmer, and if |ess than
5 percenReofi4shespotiyoer has an identifiable CRYSTAF

k, then the CRYSTAF t t is 3
Chal ot oRARoby A AR BT SEh Byt G A9 ePGn:

whéh ﬁ%&%g}a&@&ﬁ@t?"@ff %hﬁa&@gzéd 16 Yigd: EheRASIUA Bk :wnbkara
conpr essi on- nol de I mof the ethylenel/a. -oI efin

comntengabyenr of aarlmtsmwaeaﬂ brebiet han that pia efppastRiabi

ter. ere I I dd
rarg g S P06 s P B BTG Refien Y BB hadiya
whifeli LR2OMH Q884 Hhdofdethan: intepay ﬂwﬂ len etersanmel ef i n

interpolyner is substantially free of a cros

co@ﬁ@@@er(&ﬁg@ng 2 awitingexg ég}s&t\ oq,nd(raelahggn(g]eﬁﬁr g@&etgr({)ase
on ftlﬁeg%{xéig ﬁafyﬂi ¢ ﬁﬂnﬂti e%hé’ﬁqﬁat%@ thedtl 130 olehen

usl ng characterized in that the
znténpabtnemmrhas a nol ar com)norrer content of at |east 5

percent hi er than that of a 0
et h;%/? ene ' WF&’IZy‘ﬂE‘f’ A PR r‘&mﬁg Satz%l ng ’begiﬁﬂ a{ﬁ‘ﬁa
st&@%]%&nécﬁime& ahoTESy (100PEY, eiRra@itd re@ipaGabs €)inandom

| ene interpolymer has the same conononer(s) and a
Ofﬂ)ﬁéwa@eﬁéﬂtt?aba‘ﬁdonbloér conononer cont ent

¥ P60, APhARANRONS, R IR wHCh Ul e HDRH CORE oAl

t ha t oe I nt er pol yne or (e)
130K ehaf Aadtpnazd dlsﬂag TRER ohai@cﬂenmduh Ut tie f@@ﬁpn By®250),

and a sto e dul us 0 0C ere|n the
bGPt cpda Sihe & Pouoeand aplsabchbigh'S o
d@@&ﬂtmlﬁhv&m@@r&&h@halbs@mts epe nol ecul ar fractl on
whi ch el utes between 40C and 130C when fracti onated

usi r(g) FRERTage thigckdndex creaderi than 765 A forabers bl apde a
o AR OO Lol AR 00 L 20
6. abouthe Kalicodontig)siraelavie fidga db Ok 1 ntlexinghe athefent han
po%yenrze% 1?? 2 gez%ggetn%egs y granghed eahﬂene polymer.

7. The fabric comprising elastic fibers of Claim 1 wherein said elastic

fibers comprise from about 2 to about 30 weight percent of the fabric.

8. The fabric of Claim 1 wherein said fabric further comprises another
material such that the fabric is capable of being molded.

9. The fabric of Claim 8 wherein said fabric further comprises a material
selected from the group consisting of rayon. viscose, polyester, polyamide,
polypropylene. other sythetic fibers, and mixtures thereof.

10.  The fabric of Claim 9 wherein said fabric further comprises another material

selected from the group consisting of cellulose, cotton, flax, ramie, hemp, wool, silk,

linen, bamboo, tencel, mohair, other natural fibers, and mixtures thereof.



nol ecul ar wei ght distribution, Mwv M, greater than

about 1.3. 6. The fabric conprising elastic fibers of
web@smvis4wherein the ethylene polyner is a  PCT/US2007/086116

honogeneously branched et hysene polyner. 7. The fabric

conprising elastic fibers of Claim1l wherein said

elastic fibers conprise fromabout 2 to abouyt 30

Unej ghte ipiicehtiabn 1pHeren e fabrighastess %@WE afer ki m |
acthQn&i B é@f@ﬁﬁéﬁﬁv& E’HB%Q%{'H %&Wf{aﬁﬁé g F bers with a

mat eri al such that the abrlc I'S capa e 0 el ng
hipiodr dedhunQof cTimeliflabg.i ¢ of Claim8 wher ein said fabric

t [ d f t
L ons TG B CRES dm T h ShipBiises sl Bbgs CORBT Sl G ner
se&‘é{e&m{&w{e%&g‘p %Bﬁﬁn@&ﬁﬁlﬁiﬂ% iEﬂ}é)@Fe%hth@ﬁQz @ibéﬁhé’i €s
t her eof he fabric of" aim9 wherein said fabric

paty(ethiyienc isppiithadas). aﬁbftﬁéwthﬁﬁr@rtﬁrréphth@@ﬂeb epb@midopryhger,
ar%rnq&&rgs gﬂ%leg%l ng of cellulose, cotton. flax, rame,

| i nen, banboo, tencel, nohair,
130t heAs o g g aebmf.)mﬁﬁg&.e fabék oTiKbiat €S t her eof . WO
2008/.067545 US2007/086116 95 11. The fabric¢ of
B a.ﬁelfawﬁ%?fgf?ﬁlr% Revicapr e fiadetedselclinaTarpagancant Bipnded
Wmﬁ@t;bth&%grn%ng to AATCC 135 I VAI than a conparable
fabric of ‘elastic fibers with a higher anmount of
15r osHid fakmm@ aith B, witheinflabhdneogrhed@lshi brachedhihghene polymer is
conpr.i.ses astic fibers conprised of a polyner
blg%:{ég&@ ﬁ}?ﬁ?‘?lﬁ@ roup consisting of pol ybutyl ene
14.er enﬁttaaﬂa@biecm&ﬁanﬁ%m tmty}(zatelwbma ihte gmena% ate),
ri met hyl ene t erepht hal at e)

CHBORYEEPY o CHAEy F 00N 9L RS L6093, U8 GAMASTM D 792)
an%%%nlc%'saﬁxkrcg ﬁ’ﬁitt éx%i{?lfongd@du%]i ti) :!1? ut-li'a f’f@gwu‘?es.

et hyl ener1 x-o In | terpolyner is
10l entledabrd oHClanotl h’ércrepm b ymegority Db theTierd labye iacle@eabfirém

wherein the hg neously branched et hyl ene polyner is
abﬁP‘eLg‘gﬂeerlahmﬁﬁggﬁg’?l bolymer. 16. The fabric of Oaim

19 WEieShhi¢ BECRIAY vaRein e b isR warh RERANRER kit.
characterized by a density of from about 0.865 to
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wherein a majority of the
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about -7% to about +7% in the lengthwise direction according to AATCCI35 IVAI
betore any molding.
22, The fabric of Claim 1 wherein the fabric has a dimensional stability of from
about -7% to about +7% in the widthwise direction according to AATCCI35 IVAI
before any molding.
23.  The fabric of Claim | wherein the fabric has a dimensional stability of from
about -5% to about +5% in the widthwise direction according to AATCCI135 [VAI
betore any molding.

24.  The fabric of Claim 1 wherein at least a portion of said fabric has been
molded.



group consisting of tricot and raschel. 20. The fabric

of Claim18 wherein the fabric is a weft knit sel ected
wo cansios15@s group consi sting of circular and fletT/URD07/086116

The fabric of Claim1 wheresn the fabric has a

di mensi onal stability of from about -7%to about +7%

in the | engthw se direction according. t, JCCL35 | VA
2o ofte fjawgag%%ﬁfﬁ@ thigaf 3@?}1_}9“_&3 s dAiHC B A ded
arldRenek @RI NASe & ik ARMRIIARGC Rl i bYuin@f af 1QMin @POUAR

-7%to about +7%in the w dthw se direction according

urtiig OAATET \GBK3T tha/fibric pefoor moliye. nol di ng. 23. The fabric
of Claiml wherein the fabric has a di nensi onal
stability of from about -5%to about 5%in the
wi dt hwi se direction according to AATCC 135 TVAI
before any nol ding. 24. The fabric of daiml wherein
at least a portion of said fabric has been nolded. WO
2008/ 067545 PCT/ US2007/ 086116 96 25. The fabric of
Caiml wherein at |least a portion of said fabric has
been nol ded and wherein the b value of the nol ded
fabric is within 4 b units as used in CIELAB units of
the b value of the fabric before nolding.



