;e3e L::; BXCLL6LTL%x HYDROGENATED BLOCK POLYMERS HAVI NG ELASTI CI TY AND
ARTI CLES MADE THEREFROM 5 The pr on relates to a conposition or
an elastic @6%‘1@299 conpri sing at Wlm mmmm "ﬂdrogenat ed b}&%oﬁmdger and,

o

optionally, east one ot her yrrer sel'ected from the group cofsisting

of a reactive tailored liquid poI yur éPf¥he, an el astoneric or sul fonated

et hyl ene/ vi rg¥DROSENMATEDt BLOCK t BOTNMERSE HAVANG CEBRS TIOITY. AMDhAREDELES- CZ0

a-olefin interpolyner, an C3- CZOMaDEH @HEREFROMUQat ed di ene interpol yner, an

el astic pol ypropyl ene polynmer, an enhanced pol ypropyl ene pol yner, an

el astoneric thernopl astic pol yurethane, an elastic copolyester, a partially

f15 hydr@gepat gdrmd cpziésmltyHBVenarmemIdtesp;abyant&ﬁpo@ﬂmf @tyhn -
unctionalize et m_n a styrene i ene

i nt er pol yrr%i?sﬁir? l@l Ss% l'r‘r%taa c?égﬁebeﬁtlé?'%’z r?\}rﬁ%g’gf’sﬁpol yner or

a bl end orpbdbymes asred spsuenalhwexﬁ Jldastpanei cthar ,pdhamemventcbad 20

pertains t p S C r ghot limted

to, el astlg ?A"@és% st(:élgggi'g% (goé%dqee? I;Q ?gf%é%é&mleaﬂgas conposi tes

conpri si ngp?hbu%%tr?@neesﬂécﬁéﬁﬁyowlems|Svéfab§’e¢<ﬂ)e¢ﬁh§i]tee1ﬁ/(yenw| sing at

| east e | e o] e n but

are ZSP@not gltl&rﬁ%‘% edsi%%%glpeil%%?nea yagl :s%tg'm‘égbﬁl %{swﬂl'%{geo)n%l ggnge&pg%%

di sposabl eldtanp_mlwn(a‘ror aexagy.e, a-pmﬂdfnmcdnapga’sed &iehd rai ni ng pants.

Materials with excellent st etchabilit elastjcity are needed to

manuf act ur & a° VYIS 7o AR dFEPRELT %W%SP& FEeSBOJaPF ])tl’l & §B§ﬁ“8§d f or

exanpl e, |pobmmrad@e:epadiymelrspmsad:i]aest@bmapecstherrmpﬂlmmants sports
per for mance S 1 Ehr S ' BRoP PR ELYe B AYRRRRE S BB Cnforming fit
to thel%odpyelroqeﬁét\nelabépcmp@byr@m famaﬁéaetlt:molfxwde% a| hypgoyeki r abl e

to mai nt ai Ruhde; SRNfQRE BE1{EEnhEMT dY Jogpeahedakisee) X ensi ons and
Further, for incontinence articles, WO

retractions_at bo .enmper at ures

01/ 09239 PEYYY %‘@6%2’@8‘5“5%%’r%‘h%b“ﬂﬁﬁ"&ﬁﬂeér 1T At P lassopsFifcul arly
desirabl e meten]suﬂeelec-eratawze@obpmwde petunet yongaigisndunwant ed | eaks.

Di sposabl er |.es p el ast | SI te mat, erials prepared from
a conbi natlis)l;ffulfC tegl 3 %tg%q 1:]9 %g)?l bgfspar N\E)s an a sélf"t?elﬁf‘ r?naterl al s as
well a&da eemm |t@n edpstaprianddrratdéchnasl sgtesas Wiareasamhéef ipers are
prepared byoye] inRAIM DT QELSSES Sidfdr<aS «3RYP; boAdi NG, TRl e%gw@g, mel t
spi nni ng and_conti nuous fil ament woundi ng techni ques, ‘the film and sheet
formi ng pr&eERsEs Waldi a8l FYRRS T TRAOIGPEPRASHAT 5B LA &5@eEdakiy usi on

techni quescorh®ss i@%ARRE 6 rbBhOW dri Idampczasantgl b1gudd idre @ubBUsEON,
i njection coatin ext rusi on, A material is

nmol di r usi sheetin
typically 5%{‘?%@%&5? 8- as%eY%&’iJche 8‘?8sﬁfeh’a"se'%F I‘ﬁrbql}ruﬁigrcgﬁ'f f&stic
recove?y (ndatlimsited tow f&mpeireritygiensranepkiset )1ra:‘d:rm1nappéipadié,on of a
biasing fo | 1 st | s f&8d)zed Ry a
conmbi nat i 0%5?0 Og%q%e dlX g%?an%&ﬁo[gc%‘g{ tl?éspalﬁ Sﬁ]a&laacp ow ;g)e(?cent per manent
set, a | owt53¥niay é’lanltéad at strain, and a Iow percent stress or |oad

rel axation. ThatatesiatBeqecs @@&éiutaetZQtééic@aﬁmax raees ehst PaLky
requi renent to stretch the pateri al no or | ow rel axing of the stress

or unl oadi AG JREEChEONBERITAFEYE & treﬁEu Oﬁrﬁls(%sa&oﬁﬁﬁe%rﬁ?l% gh
recove3y taroidlgisnahcti sepsianseadiple, thﬁcsﬁtﬁt@mm@ad@ agisgoodblsd r ai ni ng
is di scontl nued. %ral (a spandex Sup em cal Conpany)

nt .
is a segneRt &t Pl yiralhader? rfas’tﬁ@"r?a?e??%?r?ﬁ “ﬁ—’,%%ﬁ]r?o exhi bit good
el astic pr@p‘mltaf@sry ButttaCrreltidndy wodbelaxt ieimt )BI@OS)EI‘[ﬁDOlhaIﬁnél ve in

several) aPBLLLaN@Rocndt sund MORAJ Kkaruatblal 4 bR ! EBAROHRLAKM DI

poor 30 environnental resistance to ozone orine and erature,
especi al | yfit thé&hsr 8sdlicef gfhqrsiesxrgreor to the frame of the item.

35 It is desirable to maintain the conforming fit during
repeated use, extensions and retractions at body

temperatures. Further, for incontinence articles,
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Bl ock polyners generally are elastoneric materials that exhibit excellent
solid-state elastic performance attributes. But unsaturated bl ock polyners
such as, fowoewamm e, styrene 35 butadi ene-styrene tri bl echnsalpsers, tend
to exhibit nmediocre 2 WO 0l1/09239 PCT/ US00/ 2082C thermal stability,
especially in the en_stat.e an oor WV sta nversely, known
partial | y Hyf S@EHg‘tzé%iy(%’Pé p%ﬁtslta’fﬂlgysﬁf%r%?’étd‘)c‘g‘ti%@ngoﬁﬁﬁlecofﬁol yNEer s
(for exanmrauﬂé%isoetSarbdl qdovddpobyoer 5t g upyHinsd bywsShedd Xdwd.cal
Conmpany) are di o, el r S§ f films. In
fact, preparat |D£)n PG Fll%ea%%ln‘%léer% ?&%e y??ﬁ fii“’&l tetgg %%gégsbl?{eequal to 40
deni er) ormateiniaflis| prepaped | fxron @s@omhanabxorecahlpqlamgrnﬂbm(0 051 mMm))

from partigldarnydhegesal gfl MsotBeRar hiellyasatdy 3kgd hhogk polymers is
general ly not possible at commercial fabrjcation rates. To overcone

char act er | SURENRERENPPECEART IR TA08 APSIRPLOH S5 clihereas bhe tfihanp

hydr ogenat£e tﬁr@@&r@apgwmp KHownC PHOBES ¥e d cwaﬂ alsedpuh t oy gQus
additives s and tackifiers. i_n. 15 order tg achieve
Good et TdoEaeHBNFy {95 S RATRAEE, Ay ESUERY RS LAEVERE Bk ol ecul ar
wei ght addiddhrdguese thpi £ain pwdeqheeedfa\tmn’fg tpe:ra:d:etseesonmma]slq strength
and eI Stigc ertle 3 i I tyr ene bl ock

pol yme%s anw\%l th su g a%’%/%‘? %I %%gargb%t%up‘? rp t%%g% g"I'hj:‘s slndl scl osure
descri bes exsmpie, athann afelrof daIS@ndiihlg, wr@shﬂo%mvsabhy injregrioat hyl ene

pol ymers %Mmrgovg%%sm mam%aabhhathffmoﬂ $hekbgngt hyl ene pol yners
are described as fusion_ pronoters and processi ng aids which reduce the

processi ng 25 a’ef“éif/eﬁ%sl%H'ei’rpd-(?taéllh’s?]i’%r%?t?rp‘éﬁdl ar §astardisd® styrene
bl ock COpgﬂt}éﬂﬁrssa Hydl;;og@ﬂaérﬂﬂ ebb@ﬁkccg@@wémj S(tﬁhfaltvh.B?NaaImHtl c alnfl y
conj ugat ed di enes such_as._ st ren ut adi ene-styrene _polyners are we nown
n t haoar (PEHGERC PRPBRPSRbS T, 285502400 oo U 0323 DIASH dHECSS, 352, 744
3,644,588 Taiﬁil1597595¢13.119€ dua;@lmsésvaréo@salt‘weagsnat Ed bl owmibigtdlopmers. I n
parti cul arge ol chyApOpERAL | et Qh-cibe, aEQIBLiL 1 RY,OhoLhg ! ock pol yrers
has been investi gated. mer scientists ‘coniend that full y
hydrogenat%ﬁf"WPénéebut%ldi%hé-tﬂeﬁﬁeﬁé Bord solsEFei s (#r&t2 koW conpl et e

sat urati onpdfcenfte s¥icBYs & OMRld ¢ NRREFESH UNithaaS iWel thése té}ﬂnﬁ@b@gat ed

di ene nononer -3 WO 01/ 092§lﬁaPCT/ | 1S00/ 2082C unit) have no usef ul

proper¥i estldt 2er@YaPblet 2fperaldr EEIEREICTY Whisy TEFFEntHS ™A% F4fdd. Eor
exanpl e, T(Ermopbastbe E:hstionenrs, tRd stidisomnr 1996adpageordid thel nes 8-12.
"Thus, polystyr.ene.repn] i f r on 5 bl ock
copol yner .“Ya'l&"h%ggﬁaég ggjé Cl"&semgl (eég?l ?ghe%)rf?]t gg Rg%hegl%%rse% oft%t he fully
hydr ogenatcmiG\il@HlEBiWEM%/m,flterThbelﬁt@#%qr@n paprab®¥e?ris so severely

reduced bysdpdneggnati @hsdditindlqonly slightly el evated tenperatures, the
pol ymer. | oses all strength and appears to be hom)geneousl m xed at 10

ordi n®® nelt tEhBér 4R uTRAndex EUQBH% Y VAR BTs CHFREFR ¥R atPng to
elastic mat esrelgade&,tednﬁd:uphmrdmsclamsmas & drdiani Rgat oidykhiagerat ed bl ock

Dol yror s, SR s 3787 Eximice POSTPAFERT N 18 ER0055032 1o 18 mas and SI R
No. Hi, 8089>¢tcremellaumpet Etohiktilierve is ae\mr@lemp_pﬂteedtims coﬂlsef,fecti ve
el astic corpes| tl&QQ%é@xB‘Pal"ﬂ‘@u‘b%?é thegeafd et;ﬁ\\.{lbrig ﬁ&’x@' processability

whi | e _mai ntai ning strength and astic properties. ere is also a need for
a net R8d cﬁnvﬁﬁl@ﬁﬁ@nEPhs’E?%lseﬁaﬂC@I £S PEAg GPoF1ine ardshidity at el evated

t enper aturt%i»pe\fﬁthaé!? séseovaned ; hhahe thesemRd ogt heisabject s can be
conpl etely met l% }(
ck polymers generally are elastomeric materials that
exhibit excellent solid-state elastic performance attributes.
But unsaturated block polymers such as, for example, styrene-

35 Dbutadiene~styrene triblock polymers, tend to exhibit mediocre



invention herein described. Summary of the Invention 25 W have discovered
that a new conposition conprising at | east one substantially hydrogenated
bl ock pol yrgg oPlieasy Pl end thereof or a fornul ated system tdeigph0dbd Ch
surprisingly exhibits inproved nelt drawability and processability (and in
certain enbodi nents inproved elastic properties) while 30 providin

retai ned ofhe¥rlod@bitditgt asprolry dd. the Raveen| Yatd secvered 8‘?’1at this
new conposkt i gan be conveniently used to prepare inproved di sposabl e and
durable elastic_articl ﬁs wth or without the use of various addignves such
as processi ng &rdYersely, FARWR P ifdiler n¥dragenated oG Magkda

wher eas typaeatdted) gmyeeﬁgosléwrtadpcla_{mer\é\o( 0bt %J%CTINRA%&/ 2082~

t t d bi | I d tually

ol usi Ve, PR ERgS e PRI (Rar e CHUBNTT D& PEARN aCR. syst em

exhi bits editeficwaltohmghtsprecess dror dxagi ¥eno priDI&&iSIQ‘Ig fidhs.f |l D rate. 5

The broad §§§€Ct %%1E598§”hﬁ V%eqnflﬁe? ?9%93% %sgoqnshswg at
yIe er

| east one su ydrogenat e ock ein the
pol ymer i seewak act ellq z‘@dlas) hewi Frin )fld-"\/vétght bt i et them gegaeedali ene

mononer U”t& 3 QuihG V('O”b'Slaﬁmﬁﬂ'ﬁtffom%H?' hy@edgdka dpdregenat i on of
greater than or equal to 60: avera e nol ecul ar wei ght

bef or el%ydPéﬁH?a]tWor?aGf‘rﬁFﬁ?n }S%)O‘O‘E)Cpctld"fgﬁ eeogemlem nefcRogehhLe ar OETB.N:AI) c
goggge{ uzgt %%h)md}:a%ﬁaa \ﬁebghgaaycteﬂ gghét_etml ecyl aﬁeﬁéom%altcg*(ﬁﬁéacﬁh"é@as@icfrﬁtm

0 and each co ate .ene omer uni as a wei
aver age mﬁ“ﬁgﬁl%ﬁo‘iﬁeﬁsdﬁ? Rwo%‘lg%ﬂlffgr Arh%rl%icgggl?% SN0 Yand iii) ag
hydr ogenat hpdr ¢ garedt esiu bl ot hatopalymas snplreacomadn Ly nbmonEm@ten tibhock i s
hydrogenat gd, 1 9, a a!oﬁ:\‘i%'w@fa Qﬁgﬁtaeé dhan 24,30 gﬁcﬁﬁr[eaﬂ! g Lachg Eﬁ”h&'gat ed

di ene nononer unit ydrogenatéd to a [eve greater t
percent> asrder erdriasddeysi agow\/ﬂths et eephbi byreantd) iyapidasr, NVR

anal ysi s. $8g§ helqrpsReel sobrt N6y I dyRthd18R Weighshaned i@lastire 25 article
(for exanple, a film sheet, coating, band, stri profile, nolding, foam

tape, fabr F¥PiEHreAdeRirgHeHRICh ﬂﬂﬂ?ﬂ tor cRBPTOBt 3R a?‘i”ce;?’%‘fh fPders or,
fibrous Weblaetspe@raalple)ttaeétl m sheet, fabric, fiber, plurality of fi ber s

or, fibrous we r3|05| n scl seé';lsstbl%ned su?st nt| aII Q(f _dL%ogenat ed
bl ock polynmer c ara erlze asS™ havi ng |n) rat o of *CO jugated di e

monone?0 uniwith oswhshantaedbmt lcnemmcméryh@net pbbmes hydirdgedasicdnsefe gr eat er
than or qu@éc{&e@ﬂ a,%oone advm%ér ﬁ%ﬁaﬁéﬁ[ﬁ b0 208 eftlan tllalilﬁwe' ght

average nol ecul ar wei g rogenati on of from 30,000 to
150, 000, whéredh %%e?ﬁienyPléfP%%U@ ﬁ@ﬁéﬁﬁ?mﬁ?ﬁtlf( @r%sabaéitem aver age

ol ecul ar maghis, Me@ e@f\yié@éné@mxtsoa% eegcﬁmlace@cg\ f@l@ﬂbﬂgat ed dinme 5
nonomner unlt%{gH |ght aver%gje rr\?l ecul ar \/\/e|1tq_1 of from 12,000
to 110, 000P*¥RY ‘?Iﬁ )a RYGFBERHA i S SPeF shEATH eé’crl?c\?isﬁﬁ‘ aromatic
nmononme25 undéldy oclmess chypdaogenadteit taf gpkevéhlbf) graaatertedhany9énger cent

and each c I nmononer unit block is 10 hydrogenated to a |evel
of greaterggggﬁa%%%l%%gﬁf as determ ned using UV-VIS spectrophotonetry

and proton NMR W%ﬂ@iﬂgted’m@w rePrespyEet soptt Wy hvaaramiagid ci 3ngd conposi ti on
conpri si ngcanphfa%oofdléﬁeé%u@ﬁ d £asty QAR -BUPSL 8 d A dy-hrdpeggRated bl ock
pol ymer Cheaf;eacvseefll Zk%%wgslnat\:lrllengart U.S. Patent Nos. 3,333,024;
30 3,431,323; 3,598,886; 5,352,744; 3,644,588 and EP-505,110
disclose various hydrogenated block copolymers. In
particular, full hydrogenation of the aromatic ring of the
block polymers has been investigated. But polymer scientists
contend that fully hydrogenated styrene-butadiene-styrene
35 copolymers (that is, complete saturation of the vinyl

aromatic monomer unit as well as the conjugated diene monomer
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i) a weight ratio of conjugated dinme nononer unit to vinyl aromatic nonomer.
unit before hydrogenation of greater than or equal to 60:40; 20 ii) a

wei ght averwgevmesecul ar wei ght (MAN before hydrogenati orcofuséwvws2630, 000 t o
150, 000, wherein each vinyl aromatic nonomer unit (A) has a weight average
nmol ecul ar weight, Mwa, of from5, 000.to 45,000 and. each copj ugated dinme
monorer unt¥* (B a¥Es "] b\%?é‘hf %"i/d@reggéeﬁn?gcﬁf%‘faqiﬁeq f“,peﬁﬁ,g{lr%%’ of from
12,000 to édén Q0D endgdsiightby idvagedat | Bor | exepiplsuc Fhehabp bastio/i nyl
aromatic it bloek is h e ; eh_ gh r than 90
percent a D et j tzjga%;l:}lélﬁlﬁexrg}%ﬁ_gnggéeﬁgﬁﬁb?ébggig %gblr o‘glgjﬁfgt'ed to a

| evel of gPehfiryremet Kamadss pdre aftoicgs fast @y aRarAheigg hyjregarbon

spect r ophog phEt r%p%ﬂgmﬁigt o NVR ataleust Sis apte d Aly enbadstaod® @ her
polyneric nmaterial. fourth aspect of the invention is_an elastic shaped
article cobp?igstyoththpl Ently -@drqgeneiség‘é%@“%ﬂﬂ% 808¥B8B2G W& ifth
asEect of iz:ﬂeefhafbéte.l&hi pﬁrhrge@ef qrgnﬁofatsedesyﬁyemmw by ﬁgd(:ééer&itﬂo@ﬁ)s'[ one
substantia rogenat e ocC ol ymer characteriz as _having 5i) a
wetght 1 ot B G Go At S b e AREe FoBREF TN nyheaPBRETE ronoer
unit bef or bodwslraddesatrenotbfamyd egipearhan be EoqusjerteouSQy4fixed )ata wei ght
avera no hgh e hydrogenation of from 30,000 to

150, 000, \/\;ﬁg&eﬁaﬁzryeacggv%%& ?)lel;egsrrfatic nononer unit (A) has a wei ght
average nol ecul ar wei ght, Mva, of from 5,000 to 45,000 and each conj ugated
dim a monomer UM SPEBS ABsvar iRl ssler RS it tiingr tRePgREtidmb, of from
12,000 to Ad€e00Q;s,andcluding didegarati part £melng wehhiyBabgeastded/i nyl
aromatic lg nomér unit bl oc%lism@idragenat ed to a Ie\ﬁl Ef eat er than
90 per cent PhRT ERCRTESR] Bgal et FHhE FBRSNET TR A 58k PEEChy fifdted to a
| evel of gaedterhylearn 051 ypeexentsudds adefer nexmg LesiUsg PEVelt No.

spect r hoapé@%,r 28 REALOL MR BRYSHE: 0% PD1BnABORL . Abre
optionally, (C) fromO to 60 weight percent of polyolefin having a weight
aver age nolecu|rresgitgheedret eosthan feot Ve, e lrdfier sompogi ™S t han

20, 000, moggnprafacabkyceead ©F Hhang380880pr dsediatanaipednusd ng gel
pernmeation chromat_ogra?h : ’52 (n[% fromO to 40 wei ght percent of a wax; and
(E) from 0"#"BHWEHgA r%‘é? D12 SEAEKPTIRTE R Ssi xTRSEE pERt3 61 fhe

i nventi on heednfcd asmethstape dnalilnaCle@ as0iPrastiing esh@avangugedded system A
seventdy, aspeel. of; \Ngel Dysplion Js 3 0ELDOd. OfydThid 20 ,38:8D. £l AShl¢ shaped
article, the netho COnpri sing pr0\11°| di ng ait | east one subst ant1 a y

hydr ogenat ete$s cod pohereebidrirsactadr bgedompléadngeit) by teéght rati o of

conj ugat ed; Q4w AN QERE i MNGdsd @ pddlyl aromati c nononmer unit before

hydr ogenati on of greater 35 than or equal to 60:40;, _7_ W) 01/09239

PCT/ 1 1S00/ 2082~ ii) a wei ght average nol ecul ar weight (MN before

hydr ogenat §@imay foE0Rh8OIehEidnl 50, 000, wherein each vinyl aromatic
mononer_ unit (A) has a wel ght avg?a%e nol ecul ar wei.ght, Mwa, of from 5, 000
to 95,4000 and difcfe¥Bnf HEETERFSH a5 nBRORT AT LP8) CREET L5408 @i aver age
nol ecul ar wea ghtoneMebbsodn{ Y0yl 2,yd@0geoaddd, Ik aedyner)ona diypdreagenat i on

| evel such h_vij t n i.f..blho I.S. enated to a
avel of graarief BEla o Bl RO i S R B SRR

bl ock is exhibits improved melt drawability and processability (and in

certain embodiments improved elastic properties) while
30 providing retained or improved strength properties.

We have also discovered that this new composition can be
conveniently used to prepare improved disposable and durable
elastic articles with or without the use of various additives
such as processing aids, oils, waxes, polyolefins and

35 tackifiers. But, whereas typically high compositional

-4-



10 hydrogenated to a | evel of greater than 95 percent, as determnned using
UV- VI S spectrophotonetry and proton NVR anal ysis. Pr ef erably, the elastic
shaped arti abricated using an extrusion techniqu t he
met hod cons‘lgléte‘hslhqf)z?J 15 nmelting the inventive bl ock pol yrreesc(ﬁ@alfdsz{f e
extrusion techni ques include, but are not limted to, fiber nelt spinning,
fi ber neltstdeowtig,ank booll pmbamsgssataﬂut&i bre inyecselon nadladedgerbl ow

nol di ng, i o] l.di,hg Le ferred
enbodi mnt£9€¢14ﬁf)&g{ﬁqglsggﬁbo£s? ] ol(r)lﬂgl I’lewrgl gg{;‘#‘guﬁ% e 2 lBr QStP{’?I m o

ot her shap&eirmirkstede siystiemr axh Hoess @xcep@sghahkbdgmsﬁtmyr@ﬁy gartabl e

techni que. o &f e flatsiRGWRYEE . r1dW aditati on or crosslinking is effectuated
usi ng ionizing radiation"provided by electron 25 beamirradiation.

Preferably, thetr@@st 8sPert aferftie REBSERtpaRYeRsiperdf @ted to cool or is
quenched t omgd iedilor! eBPEraburg {4 hatasits oneegﬁbgt&dtiam_l@ubst antially
solidify) eé‘lore t he agﬁllgatl%{ of a dltlona*‘l E?ﬁtln i oni. zi ng

radi ati on PYIEISRRANGS: BLPF T SPeEPo8sFIR ym§6 bPef erabl y,

t he el ect r omasamamiadidatsohavsngonduct ed under an inert atnosphere such as,
for exanple, under nitrogen. In another preferred enbodi nent of the

nvention, ihe AL | easkigRe PLURT RIOlUBLLG. BBt SILAL ddhchoompgenegus! y

br anched ethylene pol yner, especi all stanti a ' near 35 et yl ene
pol yme¥0  §inyl \RS WBLGG2BONERSTY | WEG0 L2697 E V‘Bdﬁﬂ‘é‘)‘(‘b%fclt%dl‘-")f grsebsered t hat

subst ant i athan hydreganatedebl g6k pol yners, even at nol ecul ar wei ghts
substantially higher than conparati ve parti ally hydrogenated bl ock

pol ymers, can bhe ,successf incl udl tspun into fine
deni er fibers, WHeré& tﬁeg}élérr%‘é?%%q ObFSiC‘%aroV tg g\’ﬁw%’f?ﬁe mel t drawn
nor mel tSphIYFhFQHQIlaftllb’Bl’ Qfaf_rqnywié}ﬂoerto TﬁDsOQIOsc‘dme}An sapbl venved to be
attribut abl gof 0 the3WhRE §h 1 LZQW}‘Jla%WaSQ@@é}l}gﬁé\$ef’dg§a‘:%ﬂgbﬁ§a9f

substantl ally hydrogenat ed blo dinarily, polynmeric materials
10 wi t¥° hi §ee toMeul af mr@rﬁ:QOQr éOe&?)e%%ontOb sachi BPRIedrRch lireaxeel y

gi ghe[) _ er?|ﬁloNcbrﬁé3ﬁ3d 51nt1|te313|6 ansdls syb,seeicwﬂnbkr)érggeomopiaglesﬁgﬂahbhty raxlnxiq rr:elt
rawabi | it n rtain ot expected to exhibit dramatically | ower
Vi scosi ti egg %nodtf ﬁér’ §8r5¥ @EE’O(?OC{ hémﬁlr esent invention is the 15 inventive
bl end shows inproved elasticity at certain conponent percentages in
contrast to ordiiidry byrdpogemtipur devedgeschnthab mratatviingl bk eerist vhi ch
general |y guggest pligndhBgxW Iy eh@tahers! é‘sié&élt %fogrééEQPQEﬂhn

performance. Another surprise is the inventive fornul ated system 20 shows
si gni f4¢an?? yPaHicfiér 2nengprl %Qr%wtﬁdmﬁﬂﬁeenxa?rh%ﬁmm@tgeéack is

pr ocessabi ﬂmydxybge&x%tleﬂdlteabeﬂe\bé’l mfg@eeaﬁelrttﬁé@ves HAazentel akive to a

f or mul ated artlall dro ck polyner system_ Anot

stating thl"‘[é) UNEX)S cte Q\Zr\ﬁs sPecg SPFRJ\C/é’Hﬁ% ) ﬁfPﬁP%d{}&/stem

exhi bits sammiv¥sicant|y 25 i npr oved pr ocessability at equivalent tensile

strength. rel at ik 0-CoupaKatsy . OuaLAL ed Sya! £yl € aDeperi ption of

the Drawi ngs FIG i's ot of the | ow shear I nventive 30
Exanpl% 1 afleieenpdeat PVém]?’lmr 2 fHlg, sheste ?ﬂ’%‘ilftﬂfr édfl §erigcl e percent

per manent sedriate,2361k9hg) nfc%}ﬁ' Vc%p%xaﬁ‘abelé atnhddald, deni gmeapd conparative
run 8 at 140 denier. FIG pl ot of the ther momechani cal  anal ysi s

(TMA) 35 p’f:bkﬂ@rberfélbreét@ﬁuﬁ%\]t’at}f&f FhbeRei B BXRAYSs YEP 3 and 4 and
conpar ati vespadinldy 5 &0Um/.shept, fabric, fiber, plurality of fibers

or, fibrous web) comprising at least one substantially
30 hydrogenated block polymer characterized as having
i) a weight ratio of conjugated diene monomer unit to
vinyl aromatic monomer unit before hydrogenation of greater

than or equal to 60:40;



WO 01/ 09239 PCT/i1S00/2082G FIG 4 is a plot of tensile strength (in psi) .
versus nelt flowrate at 200C/5 kg (in g/10 mnutes) for Inventive Exanples
9-12 and cowpat/eive runs 2 and 13-15. FIG 5 is a plot ocTasiemsds set
strain versus percent 5 elongation for Inventive Exanples 9, 16 and 17,
Exanpl e 18 and conparative runs 20 anrdL 21, FIG, 6 .is a plot of percent set
strain versus percefit "el8NgAYTRICoFLREBART V& Me) PeiB&spl e 18 and
conpar at i weydrndiendttidd. ofl Of FdrG.307 0i09 @opl b0, ©F0 paheertinSehcht ¥ iyl Ver sus
percent el on aati.%nm%og vaerpjgé v%)E?g%rrpgevsveIQ r?tndavleZ:aandeQe a{g%i ve runs 20,
21 and 24 TS %S BOREPEEt T BB c ™ Ps EETE 1957 8P8r BREEY 6?5 haped it ens,
whi | e t he werght,eMarst i @f nitoar BaPO0r & et ort®s a8 eheh neon Dorgiesi ©iieneof the
i nvent 'SOn'mc;mﬁnetreru%i'{:el(?ftﬁé:s" PlueiChISLLCrhik AR LA wedgntiSag,her el n
refers to any material or exanpl €, bands, “ribbons, strips, tapes,
profile, rfdiaegs12sRBBt50 EatGORdsandi | ns, threads, filanent, fibers,

fi brous webs, and fabrics as well 20 as | am nates or conposites including

t he SanFl) hiavi ngiﬁ laehpfafk&férllaﬁﬁtod %&seuhaﬂclortr?qﬂélacmv@ﬁypef.lﬁ&ﬁlttic ]
especially less than or.equal to 5 ercent,_and .nost especi ess than
or oqual BSTRREZNE Lt RATCT oo MYSE°aBRaERal 19 reted: o narCoTSRdIRP (o 87 5
per cent r ebeEmpeenat aR00eper cemtj ugbtadnd2&nandrainea tiefrpebhdck eibet ween its
gl ass qty ansi 4. erat ur d it i Lt point or range is
stret étt?abp?%fg%%ntgliggt J(&:ﬁeécfl, ‘ipegsg ?éﬁé?ﬁ%‘l’%@?é’ﬁ%%@g‘éf cée%t greater than
its rel axetptanrsdmed: Bhtad | Btls. sPretegpeptondiqty angapeptar ¥M¥es not return
to its origifg)sidi.mensions after being 30 stretched is its percent
permanent set. Elastic polyneric materials are also referred to in the art
as "el ast omer s™® dRdT9ePRIOnet ENeadBVABELPT &t ANCOAPASHEF Manent set of

| ess t han ddnppdrsdent awbeendstafet ched to a stretched, biased | ength of at

| east ,200 percent e 35 their Lginal relaxed, ,unsfretched | engths
are colﬁsi dered ‘%ﬁi g%I %%%s‘%ec' e Fggllé?g'l?ggyekﬁyéisﬁcﬁggngﬁg%e%i%%i cles are -10
WO 01/ 09239 13TFr cBe0ROSIZ ] laer Haymaddfi I m The term "nonel astic or

i nel astic" as li?Ed hepel dhiTeans ot B¢ PBHShSA ePlaidNb fibfohSr NAf1el@stic as
defined herein (that is, the material or article has a percent pernmanent
set 5 greatidtylt REAMEHLatMIRNFe Méfit PEEPRE MYIrPRereEL AR "PRFTRATET as used
herei n refiglah to@ khaatotdidmtidogn of two different menbers of an article or
item (or an eventual article or itemas formation lamnate is often an

interngdi ate fahnricat] , t t her- with or w thout
t he ursﬁg) of an ggk)les?veég{r:%}'?ée%@éalraghcﬁgggg%i‘ﬁi)%ﬁ@?‘? ggﬁetsbleevfé)\é%ased on an
et hyl ene/ Vi¥fpogggetare ¢EVIRorcdfelPRete Vier@lan vhdhesiveashs watylused, the

attachnmentacaithe Acaem® ivvhed (WSi R8saathefdml RerdLBomdechmgue. The
nmenbers are ,t%pl cally layers or gl ies and 15 preferably at | east one of the

menber s w9 LEmptrae Hn tErsPi O MetriC00TRB @3 PR " BpGeted  diengsed
herei n t o neefories haico(b) nats anwelghwoa o ragy enorediesas weidrmt,emwg) S, at

| east ,two i ch,haying di.ff nt_forns, to provide an article or 20
item 2 n aﬁé\géé“ngza%c eqégh%@gﬁp??ge one or nore of the various fluid
handl i ng menbers, such as one or nore fluid acquisition menber, one or nore
fluid distribution fehber vaF@A6R2BHRD ol Yk sUchutHast Ay e/ imdttbers or a

conbi nation 25 aaefdt 5t thdeHY@irS ki BUb1 88K | BY 8fyarEachaoda these 1miher s can
conpri se on or re sub-el errrﬁghs whi ch can be hom)?eneous or not, for

exanpl e, each REnBEF3tah L& ePPFOTRE S SAEPNEPRY RAR tHitdLeRedi f f er ent
forns or they eanchernnadie frlerkseyenpdrapdrartdeal o 301&0s]1 exfarfrle@tesuch
menber,g can be egs,. optiqnally . consisti of sub- yers, and or
opt i or?gl |y havithgxd:é?f%erlgcrﬁn%éorarﬁog?g?%r?ﬁneodrq%&éﬁgi WV%ﬁ t hi ckness. Each of
these menbers errchaveha @pecyakndeprdtmctNMinahelysisucdnds prinarily
providing acquicg) t hem S WAt beRaL! fu1 fHeAd FBEELYaPrOVIding fluid storage
unctionality. -

Y A fourth aspect of the invention is an elastic shaped

article comprising the blend.

-6-



WO O1/ 09239 PCT/ ZJS00/ 2082C Al ternatively, nenbers can have nultiple
functionality, such as the very first "cellul ose only" diapers wherein the
cel lul ose fguff g{]f ormed acquisition, distribution and n‘gg%,%m%(t or age
functionali y at the sane tinme. 5 The "storage absorbent nenber” refers to
the absorbent nmenbers) of the absorbent core that function primarily to
ultimately storke Gfsor bedett upfistheA infienitdodi §5ra bfgimnl atedbeysteém t he
meani ng of .the. jargsent invention is a member, which satisfies the 10

requi renents as lai'd out for the fluid di strl bution functionality,

regardl ess whet Her taﬁelﬁéﬁﬁe‘ian%tl%{bﬁﬁ@@é%mbmoqﬁrnﬁt@%%épkng

functional pd¥ymek "dhlatadracdyedi 44 HbviRigber” refers to parts of the
absorbent core,, which are }E)rl mar i I%fcdemgned toreceive 15 liquid as it
| B3t

reaches® t he absr beft W&iEh FRBRD dF L3RS RANCHRT 4PaF B nmenber”
refers to vhayl nerdrer ief mbhemabambﬁrmtefalrbi Bl/@rogendteiod lvdt gpebv@ri |y
functions {i receive Li gw goa reaches the absorbent article or item and
transfers l?1e receﬁ?@& I|qU|d o the 20 storage nenber of the article or
item As used herein, the term"absorbent core material” refers to the
menber of the aldgor Beeightieaveradmmolecplemavelight edponbebdrefor fl uid
handl i ng of &f@ge@{att'l‘éheoft BHSm I 5| dib RY 5B6, (Hb U'vﬂné’k@l@x‘ 'e'aghn?m?fi s)". As
such, the 2% absorbent core npateri al typi cal [y does not include

t opshekl oRTYRRIdshANOBELt HRL BhEDy Hiast aaf"f’-ilabé aYHGRA MOF €8 BRI n i nst ances
the topshegéigoul dnie @ﬂnﬁmlersgd),oof @6 X000 &nd @al&hoh&bd?u@@@é‘d fdi@nfd ui d
acqui sition r[’i)erforrrar%cg Aﬂ rbe core _can bf Hg 'regi ons" of
the 30 corBONSHHET & tsJBh ?%g’? ovf"lesj"g (Faﬁvﬁéi??%rrﬂ? %%ulfalfné"tellg r|¥'§/" of one or
nore of thefnbmerl?,890oubl 1hed&bowad Thus, an acquisition region can
conpri se an acquisition menmber (and al so corrpri se ot her nenbers), it can

consi st of an acqui si hiyaRogBRPEfod qmenogbengtﬁétseaacwwﬁmcaemﬁ% st of
35 an acquisition material. O, an acquisition/distribution -12

01/ 09289 Pm?%%’b/u?eézél%bubﬁ R AI5RBEPLet DR N &ffladdudsreF8h F\lﬁﬂ)er and
a distribubo OgbmerandAéadﬁedorhﬁfgﬁﬂ’é,d thenéexﬁcﬁlﬁorﬁekﬁﬁfrh&nblabkl cses" refers
to devices \/\Ql ch abs g and co \z,ié#] bod¥ dat e . and ror e

speci fi cal W/ LIRS % §OaRvT LS i H°a Srp a2l ad)a% L5&P OraFn proximty to
t he body oﬁetetnennn@@r @sing @HsOrd sredtcophatometiey veard gpuoterulidR es

di schar gedag{w‘gltsheaggdy As used herein, the term"body fluids" includes
but is no-f li'mted to urine, nenses, vaginal discharges, sweat and feces.
10 The2® erm " di Posapl eilj sanderPtHer@ildye o describe articles or itens that

are not intendeg)t 0fb.6m' aua@e@@dqarghqt beruese ws;tcm@cieqrmr RYSERY as

or nal | ded (that t hey ar ntended to b arded after use
anldgl pr ef g‘f'gb‘ﬁﬂfl V5T 8%@8%‘?%]0“ g”c?ﬂrﬁgglt gaeare HrHE Wil e §§Sposed of |nuan

15 envi ronpmﬁeaialmycgmpateblernmmmropo Asous eplr dirresibily pltreat et nehan
"region(s)x zqQne ortio ti bsor bent
menber . Th%oeoyo %gegrg)éair%%;‘s%or z %1 géré? 1'Satoc%1 C%l%rl?gnsé (front /
back) 4T can bel®hr ésoni ﬁeh@l%a‘{el(glhltkéeaﬂera‘@cﬂﬁsatwa@n eadi on 20 having -

even if it wereg)n tehenf oram olg avél@a%r per@ehf&€A RN, @RBL extension). As
use herein, the term"layer” refers to an, absorbent nmenber whose prinmary

di mension is X&SigfRht aF’EeC%\I%gt}iet dNVERBLAN ahd 3l ALRSTEE ShaRed be

under st ooda gthiadld h:@mbeliﬁlﬁ@ ty eforimuilaebdnegesgarily linmted to single

| ayers or sheets of T yer can co S a.t es or
combi nati ons of" sg\ygrgf’ %ﬁ%‘:é?ts rgjﬁ'\%bénéﬂ? P ey g%ttb Syﬁg <Mt eri al s.
Accor ditihgl n ¢lesttier shépa@eaftwﬂcel udkes mbehédremngdisjagspranddinqaysr ed”. 30
For pur pos IS, N r e under st ood to
refer to a &I)otn}% §u%{%}é§®t’i r%gé}é’%g%@p%%cé$%‘ik§a?est to the wearer
of the abs@fm‘b@ﬁtea‘rltzﬁél @s }ém‘dlrt%/pl cally face the topsheet of an absorbent
article; converiselys {Begherfclpwer coﬁ?{lﬁétse& Q11830 HBRABhe FERbEr S 4 hat 35

are furthernost away fromthe wearer of e absorbent article and typically
face the buHK&Eh&&Pmatrig monomer unit before hydrogenation of greater

35 than or equal to 60:40;
-7-



WO 0t/ 09239 PCT/i 1S00/ 2082G The "superabsorbent polyner” is used herein in
the conventional sense in reference to polyneric materials that inbibe
fluid and twomehs23f orm a swol | en hydrogel. That is, a supeTaisseroRmnt

pol ymer is a hydrogel -forrri ng polyneric 5 gelling agent. In particular, the
polymeric gelli a e i iall mahe nsol ubl e, sllghtly'
crosslinked, pa{rgl al gﬁglr)'g ?gge%a"%ﬂ%r%g%%% é %1“: §)I eE? ematerl al that
is typical hydmzqmté@nf Pénfp@hywqozoabloeﬁgn@@t@ urvettemblna@ladhcmmﬂ ni ng

nonomer s agdold ¢ &N ridhadhkeduRt 0(A0 Hatshar wEY&ﬁt? gemy%ﬁe@]’l_‘%' es and then
slightly crosslinked with agents such as, for exanple, trial am ne. See,

for exanpl Be14Rig Myar ot NP“‘E? 667, *2894%111‘2)0%39" P&Féneomugatcef;sgheeg for
addi t i omal meesmd pmlmn (BB has nd n@ﬂ@tsupefagé%&ﬁéﬁum YEBERE, Mw,

Super absor ben)% cp |g 112 ‘é (Loe enc herein by the acronym "SAP". The
term "geot Bkt ge 14 er to any fabricated itemthat has
an i n-service use |n contact with or in association with the ground such
as, for exanpl eiiid @nbwdfeperatind dleviedbsich thratmdasih fiihgl 20ormEE ¢ erm
"f1 ushabl e e r be cdis nto a
uri nal (vm%ct)ﬁéef?é}:;gﬂ%llltecﬁg?& Pée%ﬁj g’? nlaE (Eggeqlt% %f %Ee%leddt%out
damage bei AY RRAFEN o 2pAecaER a‘éﬁfe:dl%ltﬁﬁ‘bijhgne Bjondmen elrnmt Qilmlalis refers to

a fl ustg nghﬁwdg@aa&eahtaSaalm Jia%@@aﬁgﬂl%an aPWdcenti 4ot or an 25
upri ght mal e urination.

?r? s devi ce nmad \ﬁe%/ or .the g ose o

Exanpl es of Y UEME5! BS?P% FRSCETBRACT MG 0 G383 L oMM/ 52482 and
WO 99/ 6598&nal st.erm "honofi|l" as used herein refers to fiber which has a
si ngl e pol ymer dopmi d t v 0, ot her i stinct

pol ymer regi onsgl%qlegab%l corrpoér:le?#qﬁ 2%9 aeg\}%n eh&ug%a{)ﬁec Smer itself
may have auping a@n ?ytéﬂsmswmlqu(ebhese& thee meghod" qerhﬂﬂmwmf is used
herei ng n hée GRNvaat h@ﬂ&ktﬁ%\&ﬁé& Eei%e{»jo f'sQﬁft%bflgrB?QnPé’lcﬁf”Ud' ng the

mol ten 35 eI%‘stlc corrp05|t|on hr oug guraltyo fine, usua

circul ar, eS| ARFEIes BRH 2R PREeRHRI R fidakdhes et - 14 WO

01/ 09239 P@M@o/ 20B2r menyeslgivigghi ghived asiitng,gassst reans (for exanpl e,
air) Wnich cc;:tl nmgi)datte ate t?g threads_..ar filanments to reduced

di anet ers. “Fhereal t &r, “t he! f| 87 t%’fc’fdgse SrETE8MPPed by the high

vel ocity ge@t@tqleiam; eﬂdﬂdlecpw ted on a 5 collecting surface to forma web
of randony di spebagdplL RESddhiBoAYRLAOS HATALEES IBBREALI MRl er L han

10 mcrons. The term spunbon is used herein’in the conventli onarr sense to

refer to f‘f}lfereslaﬁéﬁﬁeﬁlkb‘%/r'eﬁarq}’dlcmgf%% %Iqté}?relséélpﬁé 2Bhls tison as

filaments izh:ramiglﬁea p£ Ut edd S e df | uaeng I pssipltlapiel ceth@iqudi e capillaries
of a spi nnEer e extruded_ filaments then being

a w%ﬁi t he di anet.e %

rapi dly rediced®and’ t}ﬁ%"il% Z i eﬁrﬁégbg tPhPE HEPPLARERPE Bhto a col | ecting
surface tmﬂﬁmmuathus)inq drohdrdingdrsgestsieth pponhdad by beresctrdnh aver age

di ameter s \gener en mgro The te anwoyen” as
used herein an #hx%ﬁei%%nvgﬁtel%%%gﬁggen‘gr((ee %é%rf%ggt\?\eb£ {ar?ar% aving a
struct ure OF Hakdi ¥F dermiftitsst $oocophrendss whienishardete aamioidnt i nterl ai d, but

not in an ﬁéﬂr@ié&bf:h@@' ECHERNNGY, 8rhstide &a%%bfs%n@lgm}t;tsecﬁl qutf?')c The

el astic fibe e resent, i nvention 20 can enpl oyed to prepare

i nventive vE jationy Pésaﬁglmqa]aéleééhﬁﬁs?% etert¥aid@ur es

conpri si ng:adietebasto Ce MENDMAE B ﬁabadfauﬂbrc@rrbb@absgﬂnmﬂdﬁ neekastic
mat er iyal s. onj efers t.o. fibers which have been forned
from gt% gg“ﬁn tChrreresli%extrrO Ga8a*Fr oarélsaetﬁgpafe ‘é%ncg YU EPSepuRn

mel t bl own Jmerztpahm@ag}eﬂﬁersmco Ber nfone=Hanpdie, Godpngraitacbg‘anbers are
sonetines refekrpe a n 0 ponent fibers.
The pol yners arﬂe1 %g%tgléiln p?%?fgr&%ﬁté?ronl]tdgg%gggt ﬁfe?% alf‘f{ Oﬁl’coﬁj u%%lt ed
fibers rrayle@étnﬁﬂ%c‘bﬁfﬁﬁfnmlyfﬂieﬁeflsma%qdoll)%mrbOm@ermcrta':ﬁg'ed in 30

subst ant i &Jﬂaﬁcﬁ@ﬂséﬁmléﬁep%'l%@??deﬁéééﬂarl% 400E5s ALHOSS 1 fyhelﬁéﬁﬁs section
of the_co ted fibers and extend continuously along the’length of the
conj uggt e(?l#'ggg?g b et‘,ronfl guration of conjugated fibers can be, for
exanpl e, a sheath/core arrangenent (wherein one polyner is surrounded by 35
another), a side by side arrangenent -8a pie arrangenent or an
"islands-in-the sea" arrangenent. Conjugated fibers are -15



WO 0t/ 09239 PCT/ US00/ 2082~ described in U S Patent No. 5,108,820 to Kaneko
et al.; US. Patent No. 5,336,552 to Strack et al.: and U S. Patent No.
5,382,900 tg t al. The elastic fiber of the presenty can be
in a conj uga?ecf@oﬁfl gur atl on, for exanple, 5 as a core ordfg‘hém%‘h%or bot h.
The term "thermal bonding"” is used herein refers to the heating of fibers
to effect the rid tunegpéotedly tdimaryeraddthati sigosfarftiiledly such that a

nonvoven fahiisd iogised pdhpie) oadi og hoeludes caligadgr bonding and

through air ng as we as net ho nown 1 n he expression
"t her mal bﬁ#ﬁ%ﬁﬂ@l@tlla{ héghee oot Wﬁréﬂhéélwfa?rﬁdt}m hydgpgpaated

conmpar at i g1 fneelpdi8aerkesdhh %@%d&eﬁ%@ﬁ&?%@h%ﬁﬁi vanEX8d71Rrq (suppl i ed
by Ato Findl ey Nederl ands B. V., Roosendaal, The Net her | ands) or H. B. 15
Ful | er SAdHBR} SSP B A5E61 LRI EF HyPATSE. "REFT thaRmParesdBar Bloder many)
andI t est pgs@rgea&uh eanandt NBé heshsc dﬂwmh hed maW@&O/lG&ZaZl Fivbeseat éﬂrgebsarre
peel strength as esive w tho y t h ernmal bo n be

obt ai ned eVEn et%ougﬁ‘ltshglﬁﬁ%ﬁﬂ Q‘s e&dﬁggg lé 9&% t1r gélt% Eg g‘?c@h | ess
where 20 t$erpmisibondiongloe stegd oyredt Thecbelmésmtmmahtyahyw ogenat ed

bl ock | d : | terized
25 havh ng. eofhaliotCER Ko RANs 2 Bratka EORD WBmHTE bEcERRRES 1o
each \ﬂionylWh?*brfmql@rnﬁlﬁéﬁé‘ﬁl%mmeltﬂf@@kaéiﬁdeépigtﬁrﬂlctr%@e‘ﬁabwn | evel of

greater th@&hm%’%sQﬁfaQ%ﬁS: ﬁb@’hé‘f”f&firt) vﬁ%E:o%QEbeQO(HrI&Qastu%@e@;h@EtP?' yner bl ock,
where for both the vin aromat i ¢ nononer and, conj ugat ed di.ene” nononer

repeati ng RPFE HHGER a¥|’1§7ﬂ?¥)g¥mﬁt’qe&ﬁ éGﬁVéP%%lMsaﬁ‘Iﬂ' SCEG2IDBL Bt RER nt o
sat urat ed m®t edApescted0 tdhexhBsin "qramattakby 1 hytswgenstsedshikask. pol yner” as
used herein msamno bI ocllg golé/maé tthhat rleg h dro enﬁatoed butthdoes not neet
t he hydrogenation PETePETRRETS & iThE B SGBEFaht Al 1 r]hyﬁrogenat ed bl ock
pol ynelrd Thevergrime' bllend"” shewssieg riogedi nlﬁeantsa.fav mtxtcmr@aon 35 conbi nation
of at |eas oL bst. r I at | east one
ot her pol y%r%rl C er%#él't r?ggh% s )ﬁd C%glV\%g 822%5(”% I EI%FHB%%BEC m xture or
conbi nat i OPPEENUFE ST éﬁﬁr@%I“Waéﬁy’ekﬁéﬁﬁdﬁeﬂh%ﬁ*qwﬁ%@l&dl ﬁggmw bl endi ng,
dry bl endipgeddioig emlrpuetefwﬂtdt% Iéllaaduagiy%rtmes@tut beRtdindmée. The
term"fornmul at ed s%tem as, used rei,n _nmean I nation of.at |east

one subst anti alAPHdr SYEREIEY 5 &BI’ﬁ%IVW {]‘?F”H{laltggs?y%%ml ow
nol ecuWaar w‘ixcsm:mnigyurfedanthg raidghet \tenssuletabtmdu)wwmllecmlaanta\mm

[ it inel, t I
(br of or abl SR TRt T, 4 st pat 8h B Tfer MLaP Lo b gy @'
processi ngr%ﬁactsl%ef & éxém@latﬁcbmaerttegléndhyqime:smeyirrbﬁgykamlyml f| ers

(for exarrpéafstéwdr@&l@rthepswam% R aRRH gt BhPENENxpetit@dt 8Lbrisdi A ed” or
"irradi ate as used herein neans the élastic, conposition or the shaped
article comfi'SHENGFveEsLPHRUIEATES SySEERpBEPHPHIS v%?s?“sllfﬁ]céeféﬂ to at |east 3
megar as (nﬁpﬁdi&ceqwo\talsemllmwf)eqeﬁvaadnattmld@sageembemher or not

t here was a_ i %svurﬁbl e decrease |fn R\eécgnt X ene extractables (that is,

i ncrease in 1hsolu Ie QP?ratﬁh ioginu g?a $H%r ossl i nki ng may not
result fromthe irradiation. 20 The terns "crosslinked" and "substantially
crosslinked", as used hereln mean Hhe elastlc conposi tion or the shaped

z Descripkion g SEEion is characterized as havi ng

article comie
xyl ene extract azmeas 1OfLs| QS[Sldtha:If Qhee(jwﬁ| sh@ary Orii1@laty pEr cewéndfvwat is,

gr eat than ar. e to t 25 percent gel content), preferably | ess
t han g’{o et RS awgl ﬁﬂ'f‘ ,}/\Et q’ﬁt r(“f‘hgt is, greater than or equal to 60
wei ght percent Kj&. @omsemtr)l,oww.’r ehrylféne extlagteadseas pamdaxgeit catt ent )
are determ of-N o} M 7 The.ter cured and

"subst anti *{]ﬁ{# gurgég frﬂ%’h%%gesgﬂﬁmsiel nPnatzetaﬁ‘§7t ﬁienlfas 558tV 8n or

t he shapedrar té cte 1@Onpensed. of the el astl Cc conposition was subj ected or
exposed to a tr&@% n t he
terns relate to g%uggv‘%fﬁké 2 fteg gﬁ%di%%laqgca& }I{%W? rrgll%c)urabl e"
and ' c}%ssnﬁmmeé@téigtu@@cﬁ&fear diom 35Vﬁ9'ahv¢ Iﬁ,ﬂaéﬂpd%| ércén@@m‘t iand or the

shaped artighsnGRARE $686s 03, thegl gstic conposition is not crosslinked and
has not -17 = WO 01/09239 PCT/ L1500/ 2082G



been subjected or exposed to treatnent which induces crosslinking although ,
the elastic conposition or the shaped article conprised of the elastic
conposi ti orwoeompessses additives) or functionality which wcriusefzheet uate 5
crosslinking upon subjection or exposure to such treatment. The term

d additi d.h whi ch t t ted
Gt g nor mal - FBr i St ob RASt P EEE e ot AHIB T daf REEL TS on  bat - can

be acti vatrmltbflbherapeplamazomn/sfkge(merga‘umr esn@hes) )faulisiventiae above 10

nor mal i cat.ion 9Qf , Processin erat ur 0 zing energy (or both)

to effect btf{ﬁiaé“ Bd5ite? né%ts?f?cgbqoé"p gla«%tlng r‘é?spzre rl#& 3'5 subst ant i al

crosslinking. $ubstanisad Iyldty@rfogemaéa‘d ook radpolgreus ponpritse at | east

one disti a ri i Ryl td C nmononer
% ;Lﬁt r@)a‘%ﬁgp %9 {foﬂérﬁ&l bﬁgmpﬂa! erized ‘é &%@Ef&@s‘

and at ogena pol yher| ze (:onj di ene
mononer . RBTef @ompdratibse almnsal2I0y ahgdedgenat ed bl ock polyners are tribl ock

conprising (befrgge Bydr ogenald op) pEWQeMt NYde &AL GePRROERL Lt Dbl ocks
and one conj ugated di ene nononmer unit block. 20 Suitable substantl ally

hydr ogenat®PAEERTpEPY nBY TGV cuBarRie ng gredeie tAvendi on are generally
char act eri&ﬁq;all)étlaé auneighey.ati o of conj ugat ed di ene nononer unit bl ock
to vi I aroma nomer I ock before enation reater than
60: 90 95 b) a St At te BEE S T Thi™ (oMt BRFBI® MAsSonat i on- of
from 30, OOﬂdrrgatﬁﬁnOﬂ@r(mm‘madel ¥xasppesi Bldnd f10r ahigborip amwetoive

applicati a anple, fiber spinning, less than or equal to
81, 000), \?ﬂ"éﬁ%?? eg%h&\‘i/’c? né;[{< aromati ¢ nononer unit block (A has a 30 wei ght

aver age nol eculThe %erghtelaawdc erticdal 5i90madh ipsrederemee éxxh conj ugat ed

di me mMononEHagdyd b tBhoCkyKBle haR ¥R 081 2 V&S 308 FRLECULSF MB{Ght ., Mib, oOf
from 12,000 to 1I 0, 000; . and -18 WD 01/09239 rcT/ ~rson/ 20s2~ c) a

hydr odenatifth Nedy EPMRATH 1o Te 46/ YPRGPE L et i ¢ monomer unit bl ock is
hydr ogenat ed t @ha teml"emrasgﬁeﬂt ek t'haﬂseﬂcﬂembehtehandoe'acés agsydugat ed
di ene nmonqner_ .| uni_t QI ock is h rt%g gg to.a Ieivel great r than 95 5

percent, as deet errr%fn]é?j %%lar{l rop Ot métry an’d proto TR NVR

anal ysi s. Nedtrssubsbasi |1}9ﬁd@;tll¢ydmggémag@d Hiexdis pr?hED@S.C&fhlbl‘@ further

charact eriggd 5, hmg&ge& VisSeRsist Y £3brQud JasY, sgﬁda@lel?QsQasa%v gqt erm ned
using a parallel 'plate rheoneter iO (Rheorretrlcs RVS- 8 equi pped with

nm di &fet 65 f12ENBEEE e FoMPO5 LkREgapCLindiEty 4N tslaﬁﬁénh‘bm%)a that is I ess

than 1, 00 ¥Haneaisest Iuaf etnﬁlal y>rl egsal hed eur p@quahtt 0es7;5£bﬂl@y|ﬁ)0| ses,
nore preferably. |less than 5 g0|ses or tha 30 percent,

pr ef er abl y &t )ég‘ §t oﬁoe%‘éar 5°98° 3 o %I ﬁsg?ci'% 1§(f | ower than
that of a et |oarl byuhydzbgmm:teed WEbek pol ymert keapengalhe gE@EaEerononer

types, nu S t and i.gh V, ar
wei ght , OF@}[ | ggﬁegﬁby Pﬁgxgg]?l%)%(\f ng |92§§8aFO§y§é§%&|_n \}I%ggéSI ty at
0.1 r&8 senck at(? bemRe - \B) PRFveen . B0 viharss 'tIrANSbae YRBRRTAtureg and

"<_" meansadessst Baps 041 Gl @ inhepbistlst anhigal by Qt‘{fjé&g%‘iﬁTeGQOb' Ock
pol ynmers can al so b further char cterLzed %z) havi ng a drawabi | i t% | ess
Spgdp %fe%i 75

than 25 or® &JJ&t fNI5Refbr s PERSANbrITRARAT tha

deni er, nuirtes pneefaeeabllyndtaﬁcmhanlengelqualfrrteo exfledentiest wheratierhi@l spun at
0.93 g/niQﬁk% %%g gggg&#%&ﬁ%t@”ok@é&ﬁ&&‘dimensions after being
30 stretched is its percent permanent set.
Elastic polymeric materials are also referred to in the
art as “elastomers” and “elastomeric” and materials with a
permanent set of less than 10 percent when stretched to a
stretched, biased length of at least 200 percent greater
35 their original relaxed, unstretched lengths are considered
"highly elastic”. Preferred elastic shaped articles are

-10-



capillary rheoneter equipped with a die having a 1,000 mcron di aneter and
a 20:1 L/p. The term"neat" is used herein to 30 nmean unbl ended wi th ot her
synt hetic The vinyl aromatic nononer is typical lpedipngier of the
for mul a: -Rgbm%’ol/ogzw R | Ar-C=CHZ pcT/USOn/ 20s2~ wherein B is
hydrogen or al kyl, Ar is phenyl, hal ophenyl, 5 alkyl phenyl,

al kyl hal ophidreds, analpﬁtlhryl pyri di nyl, or anthracenyl, wher ei n any al kyl

group contai ns rhel @ebmC3Rb0M A o\ﬁhllﬁlalmlbe I hwgahsrw@a%&gtut ed
with functional groups suc vitro, am no, cyano, car bonyl
and car boxthe masesip ePér@bH/Clﬁr 3155 nﬁ’ﬁeﬁ%s’é%caﬁqﬁie%rﬁ'@ eielw th phenyl

bei ng nost (gHAf e_rsr edhe THREEA] a VidY lar@h Bt hEs DU RIHt pekhdfest Yd&ane,

al pha-neth Ist o] s of vinyl toluene, especially para-vinyl
t ol uene ﬂeﬁ ?@“ fjsgje?ﬁy#ﬁgt%ﬁré:ﬁé‘t PFopY?) styrene, butyl ~styrene, vinyl

bi phenyl , vi nyITmambtrh\al'emlna/umylasamsbaaneﬂemrncbfavst woeshéher eof . 15 The

bl ock I f .y d
ar ommt | 0 TSGR PR BEnEy0 B e P RoBNBEES Cah T’y At SE0R BbntEPh &

pol yst yr enéoblaocleventual patyat phameten ssyfematiorkanihethyds ogenat ed
vinyl arongii g, blogk: mRyeal S0 bgbanegraggx@E%%Mhema%hteiaefaygﬁggenat ed

vinyl 20 aromatic portion 1s at ercent o e copol ymer.
The cof) ugenedad @dshnprovbtheth e s8¢ Abndrerdhefiivieg MateshplgMed doubl e

bonds. SUC$1s @Wh&ltnﬁbh@'@ﬁéﬂba@é@mbeaﬂ Scipit ANyl acetate
2- met hyl - - but adi ene, 2-neth I- 1, ent adi ene, |soprgne and simlar

compounds, %W FOROGVBET t helf a*I*hé‘ BFB Kecb?)dT‘Vrré‘}s Bntain nore than
one speci famtarminwmr baﬁdbemcug@tladhduenelﬁ@rmnﬁaferrdar_t oohdtinyor ds, the

bl ock copol n c oI but adi.ene, bl ock and a oI |so rene bl ock.
30 The conj%ch % eﬂg%embe sbl%ckttggﬁc?:gl P e ratér g tHat remain
anor phidus Iarfqmratbﬂef hyditggehamn&)mfprtbeemsr,nb@xs rm;rtlelr |cazln®mhﬁchnare capabl e

of crystaléig&tllco;}laa_ggggl hydrogenati on. Hydrogenated pol yi soprene bl ocks
remai n anor phous, while hydrogenat ed pol ybut adi ene bl ocks can be -20 WO

01/ 09239 PCT/ | Fo50L2082 cenedert Ahdephead berery stoalaeit2as| £°dependi ng upon
their StrLl@c'Er&HJ.Q)atE@Jhygﬂt add ene mré gRehbakh &F thderd als? aenfegir ation,

whi ch hydro r}_la%fﬁs 8I V&EP e eql U|f\</)%lmgnttgf IaOVlCPuta%nearrt(i at un|t or a
1, 9- conf i gofr AIHGH, PRKEER ’ p

20 item.

An absorbent article can comprise one or more of the
various fluid handling members, such as one or more fluid
acquisition member, one or more fluid distribution members
and/or one or more fluid storage members or a combination

25 acquisition/distribution layer. Each of these members can
comprise on or more sub-elements, which can be homogeneous or
not, for example, each member can be made from the same
material but in different forms or they can be made from
several materials.

30 For example, such members can be layers, optionally
consisting of sub- layers, and or optionally having different
composition, or density, or thickness.

Each of these members can have a specialized
functionality, such as primarily providing acquisition

35 functionality or primarily providing fluid storage

functionality.
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5 hydrogenates to give the equival ent of an ethylene repeat unit.

Pol ybut adi ene bl ocks having at | east approximately 90 wei ght percent

1, 2- but adi eme o@asent , based on the wei ght of the pol ybutradiusmeoesdsock,
provi des substantially anorphous blocks with low glass transition
tenperatures upon 10 _hydrogenation. Pol ybut adi ene bl ocks havi ng | ess than
appr oxi mat el y @dt\ﬁéf’@ﬁg"%égce‘mm%rf Gab 2B e d"Hdntdift TUBSEERP N tthe wei ght
of the pol yixH adi ehe béﬁpkflmtovmﬂﬂmwséadnuwe cbda;@t% wperne iy dyzgenat i on.
Dependi ng e final .ap ation _of the poly be desirable to

i ncor por at(gnlllél 8 5Cr @g’flaf ;IQerE 176C a(:tqgl?%ribg%r%/’e ﬁtvréLr]?trr%ngl s’?cgnce) or an
anor phous, uh@m@t@Oﬁpbrage bhnctd onad isgnet appe | $ate drisie-t he bl ock copol yner
can corny ai n norgt ha copi Ugatgd ndi w P ﬁﬁ?&g’

pol ybut adi ene bﬁ%ock gﬁggg ol yi sop‘r%eﬁg}“ﬁlgckpé ct?nj(eﬁgat%%& I ene poI ymer
bl ock may wnl%ﬁrs@)befatb@p@mmerﬁf careohﬁlﬁlgaﬁwté@n@rlmmlav ta he

conj ugat edumﬁ{&eggrgtgpeo;bg&%éa)gqhyggr is at |east 50 wei ght percent of
t he copol yner. The_conjugated di ene pol yner bl ock nay al so be a copol yner

of nore than oﬁé"é&ﬁ}ﬂg%%ﬁrb@%“ BgRReES B o MEReingf ©buthili ene and 25
i soprene. ﬁehﬁfntp@hyé’ﬁtlﬁn bi@CakSnemyéral sRide dawildfded thRethe substantially

hydr o ated bl ock me se t pLese vention. A "block" is

her ei gled(;eff%%‘ﬁr%neg o%/yngéf”r% sl}egrﬁ?ﬁt pg? %f%’(fpc rﬁ%@ @i ch exhibits

m cr ophaseflse:pramalailohyf roagardtgascwheshey tdre gompesi kilonahdéy shnfd er ent

pol ymeric éﬁ%? ]}l% theq Fﬂﬁ%'ﬂﬂﬁ:&m%ﬂ@?hase separation occurs due to the

i nconpatib ric segnents"within the block copolyner. The
separation of tﬂ oéﬁuéégmlflsskfa}wnb@eﬂéﬁé te’f 5 B PrhetpreddHi®e of distinct

gl ass tran&édmntteea%atwm& ar%lprlmmq/&%%aj%elac%u%gé%%% M crophase
separ on and bl ock co o ner s ar%sgener dlscussed in "Bl ock

Copol r sStEBYIYG AEr 1 8oF ERARRT R riNE &P FEBRY, February, 1999, pages
32-38. Suitabl & dubgtasitadd )d:}wtdubgemam erh;kﬁmczk pempeer Sréfégqoitcbal |y have

a wei ght d d| unl Vi romatic
nononer unaia{tblm%tnlt()gge%or e y r o°§%%§t@?§ﬁg§§l‘? rom (?’(?%Qgh% %%1% alryef erably
from 65: 35f1%rtpt9@ﬂ§0t0n‘b¢‘éep\r€eflelrcﬂlbldya$rl-)tm 7RQEs ¢hgsabsorkented on t he

total wei ghteiQh et B@ €05k UDRd &k Hs388 s RO NEL cdiRjda qa@}uya% ¢l aromatic
nmononer_unit bl ocks. The total weights of the vinyl aromatic nononmer unit

bl ock<® anttAt@ecBAIDEALRY e tHGABNRF 1AM bl ocks) before hydrogenati on
is typically atasl aasé B@ry\m,gmhepereeﬁntabmﬁeeftabioyeahat@ﬁﬁl'90 and nore
preferably st 5 15 we ercent of the to ght of the
hydr ogenat e?ebrl o%ﬁ po ?err%I?beﬁv%’&Z s SetPTP TRy, arttr;i‘e ﬁ"ytdw\‘/’v3 Tat ed bl ock
pol ymer tyspmamailrll)lycomwmhflre)rﬁox toud® hmndjhingpefcehne @ftzaclfejdrtbgenat ed
vi nyl aro"frﬁdl%d&ﬂlﬂ@ﬁé £ ﬁﬁmfﬁng%é%’éﬂyé)c'yc' ?Qeé {,Jr‘r‘ qry PVCH bl ock,

r erab y

generally om 10 pre rom 15, nore prefera from 20, even

more et ARAFEPENE 0RPDS, maawlr?dsttyﬁllé?b%ébhﬁsf meh 30ctvd®tRfei ght percent,

pr ef ﬁr ab:c ytc%m%égaael mcs}tsdrpge?aj e{falahiy £19s Sbh ey Q‘a&@tlclgﬁaﬂ@o&j‘h tilhe tgt gl

wei ght of t rogenat e 0 p r. ,as to the co ugate i me

pol yner bl%ecr%,a h&"SBARRY Qﬁ%ogagﬁ%gg%o%@gﬂeyﬁé’f‘stﬁﬁfﬁ%ﬂ I\PTcont ai ns from

1 to 99 wed:xgnplper tenprofide mp@mgenafhdlctca@qugahedodlperﬁDimme bl ock,

preferably from 10, gprggn rceoreer %gbyb lr;ulqo Sgg%g,er %b:ﬂ(l from20 to
pre era

90 wei ght percent, typicall to 8 nore pre erably to
75, evdén e, pP’éﬁé?B‘bl%MCSO "tnseg;l@na'hdcmgerrfroe"rrercabl junet BHiaddtyent, based

on the totgle Wei amceo&f e GRRRLYEREs Jiie Hids bastkal riudydiogenat ed bl ock
pol ynmers suitable for use in the present 1nvention are pro uced by t he

hydr ogenat3 GGt thPB ke EgPibISATe CETPREF ARG AU RN member (and

also comprise other members), it can consist of an
acquisition member (and nothing else), which can consist of

35 an acquisition material. Or, an acquisition/distribution

-12.-



WO O1/ 09239 PCT/1JS00/2082G nul ti bl ock, tapered bl ock, and star bl ock

pol yners such as, for exanple, but not limted to, SBS, SBSBS, SIS, SISIS,
and SI SBS ( n S is polystyrene, B is polybutadiene i ‘

pol yi sopr ene \W@ @r eferred bl ock polyners contain at |east aﬂgﬂ‘édsgb@l%(ck
segnent conprised of a vinyl aromatic polymer block, nore preferably the

bl ock pol y¥egids capmeemprae Betdh aas,acn@riséxaml@em@q Engl 8ck with a vinyl
aromati ¢ p@ e dikekmaRpeach end. The bl ock pol yners may, however,

contain any nunber of additional blocks, wherein these bl ocks may be 10
attached at anPoised NETERR: t The) Gl paPyREPEBR AT eSThE§EeFFnkar bl ocks

\Qlloulg l nled@@.cé‘sorwl}ﬁﬁwabeor@&%d S%&EialSBSBS am\ﬁldaSEa'ingSBndThagrclas sui L ?blﬁ
oc ol yrme nc e asymetric ock L,ymars and tapere i near oc
o yrere, el AdT SRFORR L v bELEPAPER Gt bRk FORAISE Ghrer cha ne
are att achiad ptoxamyi tiyoitnt taéam@y feef mmbywearbackdscmesoﬂm aaddtbhoain bl ends
of any of {__he af Orerée%&h a(i%%% 3frl;erstﬁarba lAe use? as well as
bl ends of the Btock cop o rrers WI ﬁydro enayd hom)po yner

count er parhere2g Itﬂneottleem Noodis flautd,sdrr ogeﬂnatieel 8BS i oot pomgted tan be
bl ended w h na ol o faedisogenat ed

pol ystcﬁ/ren‘gpﬂgenn)f%n%%r gggtﬁaﬁ%hgﬁgﬁg %‘gg%]%t%%&here that in the
productd on of t%eolt@éfk‘ pei§Resablesindis ugpduhese bt tedapFarilgi bl ock

copol ymer sagf £ 1fd @ preflycedat 2relhetWehgbhdanetage Mhaeekan ¥ei ght (MA
of suitabl e substanti al |¥ gydro enat ed bl ock, 8 L%Yrrers S rreagur ed before
hydr ogenat PO TS &G &REFFF UHFDES, Opraia? eﬂ‘S(ﬁ Bt hire

pr ef er abl ythepmiah,idk@naed tosthe phfa‘oarraibldyafftem 16@3 GO, t pr&5erepdy,

typically 40, 000 en 30 e | : 0, 000, nore
pr ef er abl y{:?oblelzqfcg'(‘f&e% g 'ﬁ%é pr e ero;ch?,§9?ge l(g{)g%%%%pggt tlpré erably,
especi i | yemhierprreed addat coopatfitber mamhersgpi nni ng pur poses, the wei ght

average nol eculgr d@%dgmergﬁor@né‘%@rﬁﬁe“%b%n%i" &?”‘z%%%é&bﬁnr%e@qum to
81,500, nore preferably less than or equal nost preferably

| ess than B? RRJUEION0 °67550b 0N Pt the ePFegasgt P@ﬂtﬁsooﬁzeez’ey

Subst ant i athey mgird}g@r)abedz&h@péq RGIny Ber & weand hases Minawl (Zrepst y ¢ nononer
unit bl ock_w.t ht avera | ecul ar i Mv, hef.ore h dro enati on
of from 6, B0 esrpé%l aPFygg‘F%‘?nch 10616%“’?23%%&%?}%?%%%%% % nd nost
especidl | yh5v1fnrg)m F2e00@ft ot 4553000 ebpecbahl yftd 3Hy<0006, armheeespeci ally
to 25,000 aﬁsgg{gggugn)to 20, 000. The wei ght average nol ecul ar

wei ght of the conj ugate I ene nononer unit block before hydrogenation can
be from 12, 000,Resisechgrryni rom Xpmodlafgre sehries 19 wnf pBAPBBEWO0 and

nost ESpeCzhé’nI\kLé’r fvthJQelgr%aQPOdltr&n%JLQnOQQ xegpegha 136,t @129, 909, nore
especi aIIy to 90,000 a nost. es ially to 80, 000. But pre erably

especial 'y LSRED lf’é’é’dwﬁgﬁf‘ f of* % de’Ft uEBFﬁﬁW}%d rﬁﬂaﬁo§ § YPEF tribl ocks
conpr iz nglayer medmgenat:edsa/frw lamareti eonphogbs layiersbbockseansl one
hydr ogenat e M ted 5 Jmnoner ht average
nol ecul ar vvféil g.%té ﬂéac Vi nﬁf matlng rmnoérelrs%n:%mlbla &R Bgfore

hydr ogenat ¢omb nidtions Ioéssevwaml Cﬁhe@qaabrt welhs oD henregupseferepy | ess
than or equalydQ 43,800 apd, ARsiqiy/,ekaeablbyn! 9§§%éxharln%rluegya£hé0 12, 000.
20 It is inportant to note that edch individual block of the hydrogenat ed
bl ock copot§ifet "dRveRéE "pPRIentaySRAti on, can have its own distinct

mol ecud@r wei ghtor lphirgbbes ¥Orids.s fl(ﬂﬁreﬁiﬁaﬁﬁl ethd Wl Myibpakonsldl ol yer

bl ocks nay, each have |ffe ent. nol ecul ar, wei ght. 25 and, MW as used to
b ononoutof AAIRERER 5Pl BRE SIS BECer REREIT OIS o S Bt nakt T S

chr omat ograpdy {x@PGearéhe mltﬁoajlv@rar\wl glfit tbé s rhddnst antiateéy and

hydr ogenat g I r oper t.i i r endent upon the
nmol ecul ar \/\gpl%at%l ‘%%é%ﬂ?é %Dsq’nne%orrtér gﬁn?&%f%e L lgﬁgo substantially
hydr ogenatfe@ﬂtﬂnﬁﬂiypoltyﬁ'etsrm nbllceeu"arefiek ghts @@nﬂ@@@r nemedrdytheonpari son
to nargyow pol YAl ,SpehsbtY BRIPpraloeheshandar dss cald esReRdLAY éPt£ &

di fferent nononer unit segnents (for exanple, polystyrene and pol ybut adi ene
st andar ds 3% YEREFdy §BSeb"rQﬁ:IPa€(¥|§BF?ﬁer s) with adjustnments 35 based on
the conposition of the block copolynmer, Al so for -24 WO 01109239

PCT/ US00/ 2082f i exanple, for a tribl ocﬁ copol ymer conposed of styrene (S)
and but adi ene (B), the copol ynmer nol ecul ar wei ght can be obtained by the
followi ng equation: 5 1In M = x InMa + (1-x)In Mo where Mc is the weight
fraction nol ecul ar based 10 is the apparent honopol yner B. Tung, Journal o
| 979.



nol ecul ar wei ght of the copolynmer, x is the of Sin the copolyner, Mais
the apparent on the calibration for S honopol yner and M nol ecul ar wei ght
based on t hwooabs2kr ati on for This nmethod is described i nrd@Fitani2obes L. H E
Appl i ed Pol ymer Science, volune 29, 953, Methods of making bl ock polyners
are well known ’Lihn t,he 15 art

pol yneri zati on,
Princi pl escanmkerRriachilcaengppin catfiegreaceHtb. pdinstrizntaRePialyi that Mar cel
Dekker, New.YarKk, 6 I S.C equ i aj noner
addi tion t%%%%eg f&érggaﬁ?%nﬁgé&l%% i)ég%gnr asg‘gﬁp%srn}g@}%éfif I?ltq %?ﬁg% n- but yl
lithium Bferscahsiophens epekyrgsdshe madecssl chumlingg Pelympbieck materi al
with agli val enitn £ A4Rht N AYEHrSIUGN 235 Lnddbdr81haRe1ing agent _

di chl or odi net hyl'si I"'ane, or phenyl benzoate. In this nethod, "a snmall chain

(1 ess t hanCATPHgesner Srepert B phMasprot st sug £tled 8t ¥ne nononer can be
reaclt ed W ¢Foddla nkeay| p&f'ﬁm:ﬂ}c nm_@-mlﬁzuaj thmbmeillrsfgoemdggo;)imzidri tate the
coupling reacti.on. e, however.,. vin ar tic mer, cks are

Syl cal Ty T (85 Lo ey ertpated Ao S A 2P B ommont y used

t 0 achi eveursatplratgdof at hé-adnhdinidgamonane cs poldy et eandsafidd gnad | chain
of th onj uaat & i.t..dqe 0 onsti t ut LStd bl ock
Si nceeln(g rré cropﬁtglggssggagg on i"gbqaeﬁztﬁi gv%ﬁ& %oe&plglsfr}awreégggﬁ?éf%inrﬂ&td

strat egi eswiih cloemivesbek e s examedef obrkaMarli émpngt afednifer

pol yneri zali s Ar ©.85 dhecassri ig) oldl, 8ho adly Qig k paElapt 86, 12, pgs.
307-331. In another nmethod, a difunctional anionic initiator is used to
initiate thebHolQAPefPsaffdh-¥uh (RS CERELPN XY PBPEck®- 25 WD 0Ot/ 09239
PCT/ Z1S00/ 288G sspsbent phieynei s .S Ulsaeguens o ridioiTpio 1gadict ens add equal ly to
bot h s of _the grow ng. pol r_chain. Ap anmpl e of a such ~a

di fun?trgldonlé?felrnﬁ clgéjt }’){‘rer?%;?%%[%}es -rf))ﬁ(’-f[ﬁlyl %It?%e'nyl) benzene treated with
organol i t hi um chepdends’ gestadsidre"bdd hped. IS iPattents £6r200, 18 and

4,196, 154. (Al 180 RLCRREAL L0 Gfad R& Bhock POLYTRIe iWNBCRRLYABL S or
hydrogenated to renove sites of unsaturation in both the conjugated diene

nononer uni? BISKHSFigAdviHe Shen@ro¥REnBEFe Fondiver SHATPLBI o k&OYf t he

pol yrmer. Apyndet hdcaf ri0rydragenalchoritan be used where suitabl e met hods
typically include the use. of tgl catalysts supported on _ap inagrganic-
subst rat e, sucl%lq‘fstﬁiﬁmon;Ee . 85 5§?én?er§lf§"gf,eﬁﬁ)s 3R N B Ritesel guhr
(U S Patreny I3 333c824¢d Addh ta andhnky, (siétide pubdiogeneboase €atsaldyst s such
t hose prep i jon r i $1 et

2- et hyl hex%{n&(;icgch;s%ir&Hégﬁgygﬂ%%cftwﬁ"itgk‘é%cg%? gteé (t}s%elgat gg?éﬁésgs% urate bl ock
copol yner sattachess eRbpedng n Bk Guekcendl eRuinale’ asérice, t¥or ubkusheOg pp.

291, 1972. 3dyHOaRRAL hONa Civhlcx e taght ey ed giping hydieges- and a 20
het er ogeneous, cat al }’ﬁt such as those_described in U S. Patents 5,352, 744;

5, 612,422 MWt B 6512839V e 09 POLE L ¥eker i Hed PPRBPERNChr B2 et er ogeneous
cat al ysts @oirsdtSionng Pkampleed alf dyshablét etauppakt ddsonilbepairow® Silica
substrate. (ﬁﬂfg&%rrphs ﬁg/ 4%2 i o= %pggpgg Lat al yst which is especially 25
usef ul in? € pol'yner hy rogenéatlon i§"a silica which has a surface area of
at | east 10 nR/Thewtech Tromyfitl{egiszadedubdraimatreifersoneaf hiseporidshwi t h

di aneters gangi ng BeEWeENmI0Q-NdL68C04ANIST Tl 4ol 8o8i hd R dng then

i npregnated with a nmetal ‘capabl € of catal yzi ng hydrogenation of the

pol ymel0, 30Lhafcias IAFEKRPLYRUDAE I CPRodPUAC MIHRBRPUATT pht P lum

plati num &drereneugHpPeivé ldoNBled! Sit seQEbARIHARS 20b18kh 0y Sy tderRRfsesOt her
het er ogeneous cat aggsts can al so be used, having average pore dianeters in
the range of BOF¥PE28¢B00 Angstroms. -26 WD 01/ 09239 rcTnson~20~2~ The

| evel of hydrogweateon ‘afieIthd csuistiantisad | e twidr agenht edobvarcii opally mer s
used in the present i.pventi i r r.th .per t t he conj ugat ed
di me rmnorrseerrpsuenisc? %F%% s’?‘g a%%eé%egfg?{ggh% %%rglgrlggnfﬁgo?gf%een vi nyl
aromatdc elastic composition through a plurality of fine, usually

circular, die capillaries as molten threads or filaments into
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.. Typically, bl ock polyner de by anionic
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5 mononer unit block(s), preferably greater than 99 percent for the

conj ugat ed di ene nononer unit bl ocks) and greater than 95 percent for the
Vi nyl aromawo mer unit bl ock(s), nore preferably gre 99.5
percent for tﬁ'e}a%ﬁj ugated di me nononer unit bl ocks) and g‘?ﬁ{ @t;ﬂan 98
percent for the 10 vinyl aromatic nmononer unit bl ock(s), and rmst

pr ef er abl ycgneateging Maigh99edopity eyes faurrebhe ¢bofy ugedmpl &}i erde) nehbdakr uni t
bl ocks) and,9 pearscent faLeLh A ongt qck(s). The
term™ Ieve?u1 (?t%/dft(r?genafﬁont ‘ée?ée(rs teg%rshgqlg%g@%g{?agéejmgfdugﬁe ori gi nal
unsat ur at ediamelerrs-hatTheseafitesat thatfdd amsotishodr yesads ;ire Theriedel of

hydrogenat p,one fOmitdie viehds egenat esh) radny landl ABBLE £r JPNYTRY UNi t bl ocks)
can be deterni ned using UV-VIS spectrophotonetry, while the | evel of

hydr ogehat FBALES NS UTkParobRNEREH)2 ke ofoRpaEaRkY SiFRAFReRefibAFs

bl ocks) canibe sairigs laledmuaeﬂg @éﬁﬁll%maTh@rb{:M 1o liongQMpPOsi tion
(that is, ratio,of corﬂauga i,ene nono unit, bl ocks to vi n%l aromatic
mononer unit bl &k 8“88‘?%rn’r§1éif ﬁéebPof%ntWQJW(?né Bipar ati ve

i nt egr at i osehee o quefesuch asbéhat £ aoser |blyedxbyuaﬁa§arﬁesmoleleang and Morton

J | P ifi .. 11, 449
05300 12 08 PO oS e0teso PPL MR LOLLSEER 1 el B coage, 449
and sahdl egsmlJmezzmco\dhrpoﬁymamlelmsmédaaspﬂnm@emitgoltne| ons (wv)
in CDC13 (gdestherochonalborm) rudly | Ndieual tmeﬂcge:,.ﬁ‘g;t §n rBRucahcul at ed

fromthe wei ght aver age nol ecul ar wei ght, 05| t1onal

anal ysi s af@db ed?ﬁfrﬁ%g%%?hﬁb‘?? i fsltllaﬁéf‘ﬁ?eo‘&‘f%ra ese}r%ﬁpélna tribl ock
with term satfped st fbemeaghesk@ﬁ .rdrtidrl§ Fﬁ@ﬁ&t@@d ;deﬁbe:n{ar €388ts

i nventi on, rin rrradjati on or_cr.osslinking o el.astic

conposi L1 oHS bt HETARR S RBRERF & Ty A gl BEEPERR ot (o MERR Be 27 WO
0t/092BY PCT/ | 11300/t2082Cnaveonph! shrediseyl dryeimpamsd kitowhe n the art,

i ncl udi ng, tonlalim t t e t adi at i on,
X rays, | garonrsiondlisshle feaf i it oo BAPHE A AL abBrbELTLE o
per oxi des, ©4&l Jr%f#l‘tl@‘mé‘éuﬁé?eéﬂdowfrraﬂiﬁdét WHACH & ke ?@qumhmenttecl@s@.l i nki ng

catal yst. _Euecﬁcstorhbeermaéﬁeﬂf@é&m rahnleheaBr ef effed-dRchHi-qye for
crossl i nki Pr‘gjrt he substantially drogenat ed bl ock polynmer or the shaped

article co Vs% rife sEB%t ST Fikedr 8§etat Qﬂed’d:k 1pERYREPD
Pr ef erabl ycah hee cinplegedi £6apt&ba N, lrﬁzremskzenkemgown cakitiat feprider eof 10

provi des a nt_ _gel eterm si.n Iene | a ordance w th ASTM
D 2765, ofagregt er %gﬁpgglg uﬁf(? vxéf’%ﬁ% l?%ene Sreret 5referab| y

great er thaspnweveryfabric 50 mlginaqa@mcelnth n@s@lqﬂtefcemttleylgieat er than or
equal to 70 weight ReHCEBLAS dgattliA %'f%re' estk%b&ew I adiatyon, equi prent

is avail able from Enerpg_ 2‘:Serw ces, ngt o with capabilities
e

of at | eastoutrRs |§1°8. 8Fettrdh Wt&Ol(YK@W ahHr%eeqefarsqm §el?|'=‘l'-‘éwatts (Kw) .

Pref g_rzaebl Yex@ilﬁfdﬂso%&taigéletﬂpé%ﬂﬁl WpuhO t 6ge PRGAT 5 e 3@eS £ 1 HEE,
irradiation source can be an el gctron beam generator operating in a
range of 150" e %lﬁﬁ 3- %’%{%cst‘?‘beﬁl\l}lglst 56? vﬁot H‘na%ﬁ’Sngto?ﬁ put capabl e

of suppl y|m@ltmnmenedoclols:acg@np&fmteIfebEren vrﬂet agd yeemsberadj usted to
P Bon o 2, S SHaer B o GEAREPh e, U5 00009y 00, 000
apparati f®RYike gmneppﬁgmpemfyn@rheir%mt éheaPglwner k rigien airganged ain . The

irradigi 0§‘uk§§ta!-i§tli%|l|l¥ eeﬁétﬁdcwdtpoe,tlteoel@éa@fstbiq{aft@%n%snee%eéistﬁ@ 35
megar ads, preferably between 30 negar ads, nore pref erably between 8 to

20 megar adstOFUFETEL Nt RE @@equ@&gﬁtﬁénféaﬁr%@%ﬁ’ﬁt@& out conveniently at

room terrpemmrrmouallyhemgﬁg htkgahaj’erimﬂ b@Were t €SPRIRIEEFibERE . eXxaiypl e 0C to
60C, may aI i on can be grrled ort on-line (that

d
o dur et T ERERER BF ST UATR foehRr ST i Feh SHEmRL oy 35
fabri cat i oshadth/verar brchrgeriort ewarpeen éné npolymamuisndungounded by

35 another), a side by side arrangement, a pie arrangement or an

“islands-in-the sea” arrangement. Conjugated fibers are
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or wrapping the fabricated article) or on-spool (as such in -28 WO .
0t /09239 PCT/11S00/2082G the case of fibers and filanents). Preferably, the
irradi ati oowosi/®asori ed out after shaping or fabrication etcTwle/2asxwicl e.
Also, in a preferred errbodi nent a pro-rad additive is incorporated into
the el asti ositio co i S sub equen y_irradiated '
with el ect l} gfh +3dY o g g‘pggér’e%zg#] 8n8)fh "aé{)gct of the

i nventi on,Pdteati NbadBaBBﬁ),rﬁE(Zprt@f Srabty efteﬂrx)rartdeansr. r Packratt iNen) 1 S

carried o der..ap _i pe t mysph p es . san be provided
by 10 the%ds%g}drﬁoﬁerlgr uir;n k'%’;1reﬁ£onr£li or%%:gt?§yéé@§%§%&ng? Qﬁér%ﬁ%\?’emnts in

hi gh terrpelrra)tamrteosepande@bm i )coeangb'ee@mmwaﬁspng &or i erampleL nospher e

Wi t houtg acr}y at tendapt sybstrantdrabokgst in elastic performance ordinarily
associated with Service or use at el evated tenperatures. 15 Crosslinking

can be pronot edD®i FRTE CrREGInlcRgiral al §stsehh@rgAy eafery o thet wil |
provide t me%tfllrh@Cbh‘fOﬁl)Sé’-fB b wredctSthé ald B GRf Alorsksrgensiql land ncl ude

organi c ba f[s car. box I i C aci ds,l_1 and orlganorret L 1i.c corrg %gd%%ncl udi ng

organi ¢ titHEia%eStahd %BW%§ 3F 2aPBSY S &£2031C26° ) BY alt, iron,
ni ckel , ziThermad bbndiby bidglludendicbaenadse, baidicigy lahdnthadest-eir

di but ){LI ti %don tatg wgifugéllr&et%gl gc;{g%m 1r§t nQus acetate, stannous

oct oate |'ea apAth

zZlnc ca cobal t naphthenate. Tin
car boxyl at e, e%ec&aptgsmmutwhﬁrrmdﬂl laqm@ﬁlel‘arﬂi: 25 r¢docey | hathmeldat e, are

particul ar]qyp &f %Cghxenéﬂrréﬂyr% 'tBV‘éQﬁ\bQPatNEE p%%tlaltggr: £yt ure of
catalysts) is present 1 nh a catalytic anpunt, ically between 0.015 and

0. 035 phr .UR&¥r dsenfFardlry p‘rdélersaaea%?%ﬁe&sqprpérle&ebwao FHEHSY |inited
to, azo cqrauamd&dsoagaw,c Reysexiddas, ange %mmfauaebleﬂa:h wi.nyl or allyl

ComPoR G- Ben el e, CUPBL A LA Bepl by aryenrate

di et hacrwraibelrgdi g@ekyénylalaaat eesti propeduypds meldeakehods praparigpeld nonoal | yl
cyanurat eur{j'w%uréb'/o%éé’xw 1(;11' the! Ear?f% ;p .'ylst%r ehdgs Eh@%&ﬁlesn.ve

per benzoat'e, benzoyl per oxide, cumene dr oper oxr : per oct oat e,
met hyl et HAtheatoderloging \me(m/aegbsgdper/qm@/ezemalpe@l O?NGHE though

2, 5-di net iyfle Zuandity- @f‘té/dhe%fiﬁl@xﬂsh%ai@asﬂ aW YerBBROXi&es WrRie- butyl
peracet ate, azobi si sg buty] njtrite and conbination thereof. Preferred

pro-r&d addig@ds PPRAIRE et FSHeYpfesent invention are conpounds which have
poly 5 functi omak (‘.éhr&t“dilﬂqstatnthaa$§l I i) ogeriateide 18Uk hp@bynezC, a6=N or C=0

A Teast aneprastad addldivencan Bsolibladused (e thestiMions oo

i nterpol ymer by an Kirow i i ver, pre
pro-rad addivinges) hvemmrraid@@edevraé 4D erevdstretbanc A0 cesreeant oy

conpri si Ng, frider§amBr 0fadh fi81,ANL rBASE: & &RdbnRs LS tebhylengd it er pol ymer.
Preferably, the pro-rad additive concentration for the nasterbatch is

r el at ivel W%r@ﬁena‘fib?n edeffpl €F greater thath or PEGGSPTt PLIUWREIAt per cent
(based on #die etaehabom@m@érﬁecofdlbhe ﬂx5lﬁrﬁ)§h€&ﬂ1d’cad ewhefbeféd Hdaaasthene pro-rad
additi ve |s |r1troduced to the et h&l ene e/e\r;rlxadilﬁ{IF % effectl ve,anount .

eeT

Pr ef er abl y'* "Phe *4P™F &5 (" V& %5r 877 a h LSRNt Ps from
0.001 to 5w HAbcper dEMnOQﬂmraelpnetern‘aéﬁWs furrsmtmreaédtrmuzetaaneughb 20

percent and . st Rreferaly from0.015 to 1 weight percent
30 The term “partially hydrogenated block polymer” as used

herein means a block polymer ' that is hydrogenated but does
not meet the hydrogenation levels that define a substantially
hydrogenated block polymer.
The term “blend” is used herein means a mixture or
35 combination of at least one substantially hydrogenated block

polymer with at least one other polymeric material. The
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(based on the total weight of the substantially hydrogenated bl ock
polymer). The el astic conposition, substantially hydrogenat ed bl ock pol ymer
or any bl engoqopapent of the elastic 25 conposition nmay §"§ 4 nked or
cured by first grafting a silane onto its polynmer backbone am‘:] ereafter
subj ecting or exposing the silane grafted ethylene interpolyner to water or
at mospher i Bisfoins wre combdhat btn ycan re pirkpaeedriy tady gulopmeterknsag ect ed
or exposed; f e [ 0 ap

fabricati onﬁcglp%?igﬁ 8‘%“3&??‘2@“% %Jgglgggpgﬁngl (gélﬂleeécﬁ ogss,i@l nllglﬂﬁ]aj?%f t he

el astic copdinan oar ti‘?ss@blh%kﬁfemléilpﬁcl ude those of the general fornula
35 R1 O CHZ = Grre (tefm ¢ EBERM adEd X:§'s|%%m”3gs um Qld Q923 ReBEL/ HRDO/ 2082 r

in Wh'olf] i.s, a hydrogen atomor meth% group; x and y are Q or 1 with the
provis th%?m%@ﬁ”)?“l grratyleasty ong s éﬁaf‘ﬁ%%b@( lﬂf‘H’rﬂgf“PGeQZbi%}F usi ve,
pr ef er abl ypdl yner4 widhd aeatbaft &nmd@pzemdeet:hyar Svfsdhéirt@'l-)téabben@r gani c

group such an al kqx havi from (for

exanpl e, c? i S e %B§§gggﬁt]O%)morl%rcﬂfll&ywa?’% o ‘(stb os&gnﬁﬁggcbrh%noxy) ,

ar al oxy grmmt(lﬁms @xxa&pﬁe, ﬁngﬂamwy:,, blit phat | tirmicyddoxy,gpdlp havi ng from
1to 12 ca Pl I oyI oxy),
am no or substl tut g%‘?%\gg roupogL (sgl Ky g%nogyefé]ca%l %)¥a(r)$EgP ower al kyl
gr oup %V|Wq3)tro%°€3§§bﬂga@m pevesl G§ﬁmélew| Q‘Fﬁqlﬁéeér @rdso that not nore
than one of1id@ddIiaerR) 0aR4PSadIS faRk ral K¥br SkhdEtd e r3idaRgshoRy, be grafted
to a substantjally 15 h%/)drogenat ed bl ock polymer or any blend conponent of
t he el astl’éo‘?:‘d'}'?p(%‘ldt t§RPBYSThe use of a suitable quantity of organic

peroxi de, eit hEImebefeQﬁ\e“ eadihlddTg cx Sh’l&l&bﬂ@a@éd”f ay isld aBrepemddron.
However; pfg ef el e the gél@noe |s aftgd onto & thyI ene. i nﬁt]ergol ymer

bl end corrponerﬁ Sr E°BB 2 HAPThG or "FaBP P REY | B Bper AT BALSS ny case,

t he culrd ngtloy edra@sl;slcl nlamngsxielam im{m sakgscpedceo fail |1mwistg 3t hegshadd ng or
fabricat| Orbpweafehgavgyeﬁ@a@ﬁér%fbeweggdiQ«f«' &(aéés%% Shh@@ﬁ‘egr&yps and

wat er. The water perneating into the bu mer fromthe atnosphere or
froma wat®t Bét%eowassau'ﬁ%asurﬁ?éezéeﬁﬁaééeoﬂfntwcmrﬁcéyéeaar| ng which the

crossli nk&eﬁf@dtra@ategd(tﬁa@omrorllnxéréafs@riﬁdlﬁgbmoltéﬂ%emureT}J@@@Sl% and the
process | ts

referred to as Any si | ane that
D foct vel S MR AP SO CRRE LTSI iy BAE P Sils Chebinite: LFEAYATIATS bl end
conpornt s can The teedsi hcd3fsdlhiakenesent avestdrariallyi tabbel bikanes
i ncl ude u t t I t.hat Lise et.hyl eni cally unsat urated
hydr ocar b;ﬁssagu;%gipsgggkhe&g%s% é\}l%n eﬁgggllf forﬁlps%lptrl(?ﬁer?fl %kﬁu e?ﬁl‘?&
cycl ohexerdtigrley copprhyed rod d)tye a&lkyprigroemposind ca Rypdrbhyzethd e zpdoup,

such as, for mxamel ﬁylangy@mca%rt%h@éyof3&@%&9@@0@%9%%0Ofo
hydrocar byl am no group. Exa es of ~hydrol yzabl e groups include nethoxy,

et hoxy, fdferﬁﬂh(’ix?%rSE%Fo&V‘atprléprﬁGﬁ?F%Ry?h%fh(Pralel@‘lal Foap{ | ¥ groups.
-31 250 dHrd29238e PCIon &0 ,2@32fFe rPH B €14 €4 1Fidnanes eqneltthe 4msat ur at ed

al koxy sil ane V\,hleggeg n(& rlafteg: opto the poI yer. Th(ljé@ nes and
their met Hod Of BFEsaPat f o arg nor 82FTF | Y HESEY 19588 i 627 to

Mever den, mrcgnt Yehytontemst,hokersi kphene xtydack ablist laxy g;etll ane,
y- (et h) a%ﬂtw)pmyae{éf 1Y §!:J:@P§ar?&dt»ﬁeﬁ Wee Blo4dese silanes are

the preferred silane crosslinkers for use in s invention."1f a filler is
present, then PPRefEpEBFy THEX T 3861 | ARleytamclaldes cuirag! @siwtdtbxy sil ane.

10 Theoanateiof msahan@h@ra%ﬁﬂl&kebmﬁégﬁtwh tdie e sglbed NYANLdIQN can vary
wi del y dependi nngev r ctors such as the silane itself, processing

condi t i onEOHFAPERNGL e GIATHC GPPRATEE IR BESUSUDAPEERT 0P THROSERL i mat e
applicati am aalﬂdeStm‘éﬂ)‘aerJ&ﬂi amaucbbv\ey&islﬂryﬁm@al | psatsdd Heasih,0. 5,

preferably_.at | east 0O 7 parts per dred r S use

Consi der attlhoenéCer S BRVEHT encet enasgcgﬁo‘?‘rygraarfec L?s&gﬁla?gtﬁ%mffwdprl nci pal

i mitations onThhetewws nionraipdefit anfl ‘Sq::t@fmelml«a@su'nherummemd typically
the MBXi MuBLATRHA! o OLsiS] d ac{]}:‘?np%'é9§§ghn5§rtl%oes%a%%h SEEEEL. ZeonlAlghab! y

|t does 20 not exceed used in parts per sin or phr,
"resin" rré’&fn§h?hélé§ﬁ3y¢ eq’fé“}?i%’tlélls@l ypehot crosslinked and “has not

-17-



The silane crosslinker is grafted to the elastic conposition itself or a

bl end conponent of the elastic conposition by any conventional nethod,
typically iwobhi®2®5 presence of a free radical initiator pcTfiseo/eseanpl e,

per oxi des and azo conpounds or by ionizing radiation etc. A suitable
grafting ng JKKLJH% ? ? ed ﬂggégot%Séggggment chh &ngfflglent si | ane
grafting, organlc M or $ETe preferre such™as any one of the peroxide
i ni tiator sr@Gligkisgaspteough dveylelpstoxi denpaiitiont obutye peared de, t
butyl per benzQalee cohpazoul perdnd %qaswgeesmz&e/sdldﬂr&r %rngﬁlséguty'

per octoat e, - hyl hyl ket one peroxid di (t-butyl

per oxy) hex%ﬁ‘lfé‘-tl{"zfdlsw OﬁeFW@énaéﬁdyt EpLchuyydl pﬁaﬁ’fﬁ@éﬁai:é A suitable azo
conmpoury I@r@gszmn&uagbuwh &%jaatrllotneorTeﬁpmwttoofsulcm Eta&&ﬁe&@n vary,
but it is typi c% égrewnt |n an ar&nun; of at A as referably -32
WD 01/ 09239 PCH®1 86812085 229 |39~ 150625 phte %‘ﬁe&al P?a“ h2 initiator
does 'not exafmshrid kﬁ;cbrﬁ erﬂ@ablagcultvadeesdﬁﬁingamﬂedlof&Bnphtloﬁl'h& rati o of
silane crosslinker tao | afor al so_can.var el ut _t cal
crossl i nkef 59w s|lé11tgor°fra |o |s St Comﬁoﬁ)}'/ l¥ "%Oc\flf‘h Eep?ce: le‘r’aa ﬁody bet ween
18:1 and 24y lthampélaaylwrw@rnemalatneehodhm bmbgsedtial galzdte t he

sil an ro Kk I i bl.en ent, one
pr ef e?lrde:d I?rilt o %{a&&?gégfeﬁd@ﬁhﬂﬁﬁ%@%ﬂ ‘ﬁgé]e%ﬁlﬁegt (L;r? ?%ﬁ? i rst st age
of a react%‘?e@&t ri@dePotBUcHP ﬁffefcf@aBﬁs@‘Rﬁé%P@rura'Pﬁé g?éﬁﬂ‘h‘g ondi ti ons

can vary, pdrd:@18®l EuberPe alureSsanenkypycal | y bet ween 160C and 260C,
preferably betwe n 190 agfy?l}?,oc depegai ggoupo e residence, tine and the

hal f life of ti‘f;éJ StapfFise YArogsrat af ¢ YmSRE SOBRTLTR idd |y
hydr ogenatB@IaskS dmleodkspd)hgrtrﬂlilodld’le)fl aviaptrvgered tast ipolenaposed i onimgdn
optiong e r e u

hydr ogenat ecf?mba{m%k Oé?&ngra&&gg{;&%t%%ér omce)l §?r%r coafn%t g?h?{;&é@é%’d bl e

pol ymeri ¢ patwrerd|zedf Gpnm@aﬂtﬁqﬁgimntehmangmst aritdedlelryedydr ogenat ed bl ock

pol ymer zosﬁﬁgﬂéﬁ$ial@yth?ﬁfbéEHaééd”bﬁ@gktBoliﬁgﬁgﬂdgg'@§1big@EnDp|aSt'C
pol yur et hanes, pol ycar bonates, pol yam des, polyethers, polyvinyl chloride

pol yners, %PFSHJ\ﬁWI |(H%Fl%r%rﬂ3€ﬂf’i°d?§“66|l9ﬁér%wo p‘ﬁi"?’éslaé%atb‘élmfé’r’%ert hat
contain | aghitle1aekd Aeai &b@k&)rﬂ_}fﬂn@aﬁaﬁt ﬁﬂéll'lé' ndneR- thtOEBdS@}t ed bl ock

I 5. Pref mat
gab}s/t”?n |a$ rel ?oggﬁggeﬁy"’gﬁ ﬁ‘yﬁj&ﬂe‘?rﬁ%g &Eﬁ%e gP’ng Fc p’él {ifer'® such
as, for ex’amq)lpefeSl@mt hotvehtinn edet @enaraéhztcmaeratcalelr@zed byqui d

poI yur et hane, an el astoneric or sul fonated ethyl ene/ styrene interpolyner,

an el astoneric 230 ekhykeged G3riGZ03- @bﬁﬁh@atéﬁ %Mbyﬁsﬁom@fl $riCzo
aol efi n/ conj ugat.ed d| ene, i nt er ol yne an el astic ﬁ %é’f%/' ene polyner, an

enhanced pol yprofyikehg }Sb’I‘X/Jrrear O"‘:i'ﬁlél ROROART | WHitth & € pol yur et hane,
an el astic copoiyestienat oy diytgrelaterf tban Dupowmnt and Ar nitel TM from 35
Akzo), a partially hydrogenated bl ock polyner, an elastic -33 WO 0t/ 09239
PCT/ 1300/ 2082, poLyReige: el refasﬁsemygeweel rdi epg R0l ymer, and an

el astoneri c net aI | ocene- cata ént heti c it the nost preferred

bl ends are thoé@%@ﬁﬁ??%b@cﬁ afr§ﬁ‘b Pafe? ate ﬁ%@@@géﬁé@%ﬁrfﬂ?]@bk pol yner
alnd a pol yol ef :é%p'écﬁbaﬁl()f@fd kﬁrghphﬁﬁbgaﬁﬁ@;ﬁﬁlﬁ%‘t@bh?/lsﬁclﬂ)oéé/mﬂ;ﬂl n

el astoner or plas e usi.ng.a si ite netal |l ocene c yst system
(for exanpl e, Xﬁgﬁgeenggffs‘i ncfed gfﬁyq BoPGHRt St Zosoao
substantially Iwneealineékkykh anmylntaebpetyﬁeﬁorojma'r hatageheckis|a) aanahed

l'i nearyet hyl en r Lend wubstantiall drogenat ed
bl ock ;9& ymer g"n %g Q}%E{EFE mr?leelcgg %rre%l%rt’ Ia§ton€r§%av§‘8§énl&§l scovered
to exhibit uneﬂée@@édaswﬁr@ sntqncupabeés@lerrgd meckari cahiperfarkrdBee

properties conpgied §9; Ewexra%@ RS 1e b PANS iGkar uyP! 1% 8h

substantial ly hydro enat ed
,000 to 110, 000, and
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15 polyner and a polyolefin elastonmer or plastonmer show surprisingly
i nproved tenacity at break and elastic recovery at greater than 30 wei ght
percent addjtions of substantially hydrogenated bl ock poI ds with
a pol ypr opf}I"@r‘IH"% yrrer are also preferred, 20 especiall y rsﬁ'grﬁ’lffﬁgl ends
t'hat i nclude a honogeneously branched et hyI ene polyner, for the preparation
of fiber contaidyi I}ghfy&bbigéﬁaﬁimt lave Jpsaehssabt esadh h)IngIylShlt‘etl&hidﬂg | evel
as well as at hjigh stretc ates. x@;’rp [0 ' I
patent appli catl%n i Iueﬁ rc hé’g% ?egg{;%‘%der %&t gr nékg%)g%ﬁet No.
60269, in the retrers 96 pRexént obd«htmlrs cenjauatamdﬁrer@emmpmes unit
pol ypropyl ene/ gfylieng Rg&y&;&gfnmw 9 eée}h@f @fé%g:le%f ehe Rdgbo herein as
ehe p

"an enhanced pol ypropyl ymer Gener al é suit yol efins for
bl endi g i ncl udRErgenit 383 estakpireingshWrdEy P¥n I%eﬁtaﬁﬂterr?@hﬁé%ﬁ‘éryrrer)

pol ystyrene, etihd 3@kahphiar odefiysiisnt erpol yners, al pha-olefin
honmopol yners, such as pol ypropyl ene( propyl ene honopol yner), al pha-olefin

i nt I t d I h -ol efi
having al || eabt oF CAPBBE-36 At b/ FiSOPRB LR aP LUS pO1 YBIGP, HENi RET ude. f or
exanpl e, bfwrerer Mracmmécmmgum/gqsgmw@smy reat O.ilnraddseo,

substanti al | ar_et h ene n o] he, i near
et hyl ene pol%nieérd;%’ het er%%eerrrlnelé]u(sgl Ylnghgnc %pefch?lrr%glagsl tﬁy@%‘g 1|’den)'lcl udi ng
| i nearld ow mmémml ynsh&d)@n@qx(ﬂpﬁaz)v,lthl 26 anordiesret eroldensiaye S

pol yet hyl e )a pol,y Vi ( ) and hi gh
density po%e% hyl eng%%HI\Z/SbEgE hi g uréxf o) {daeénrs}ﬁsj’t 3%%& %)tg yl ene
(LDPE), et hy(P@fhveq(HbWllﬁésacptlel(@%@)lmdﬁésyﬁb?% Olétergnaé-népnéﬁﬁawg'l ic acid

(EMAA)  copgd yaed Smo@:*e“ék@@@fﬁ&fg)’ 1ds2¢hdn( 564 0@)(9 Y eS or that is
et hyl ene/ met hacrylic 10 acid |onorrers n%(I}ene/w nyl acetate (EVA)

copol yner satelc?ﬂﬁter?é)/ PERGENRY oR)‘Iﬁ)qer(a@J‘G—I)a c ﬁ"i’ﬂ""y PeL5ENpr BpEE ene
honopmlynepﬁemmqpakymeast &0 Imdme/tmaapyheﬂeopd ywaitialetrhyl ene/ styrene

i nt er pol yrrer raf.t ol rs.. exa mal efl o anhydrl de

grafted poly %@?Téar%dlngg %]gynl‘_{%‘lgﬁv H“ yl"tlac> REMS&r YYRER copol yner s

(for exanphenbext M embeehywlmam,yIeatneleCCEEA)mdoxp@iqﬂ"rterasrer@Uhyl ene/ et hyl

acrylate ( en thyl I | yners),
IE%I“%% 8 th‘lc 6t mgmefﬁ yl %%A&E%)l&?gg

pol ybutyl e ehe ca on ﬁDnOXI er pol yner r exanpl e,

et hyl ene/ chrd@e Z¢-Yonoxi de (ECO), copol yrrer et hyl ene/ acrylic acid/carbon
nonoxi de (EAACO) terpol yner, ethylene/ nethacrylic acid/carbon nonoxide
(EMAAGH terpobyneiscadityl arebvinyhd aeed &t ghcasbeniodnex)de (EYACO)

terpol ynmer and styrene/ carbon nonoxide (SCO)), chlorinated pol yethyl ene and
m Xt ures tes oM L5 meankNihtdt£d 1alowad exhyhedred Weryl taaanati €qual

i nterpolyness may be used in the present invention. Preferred

et hyl ene/vinyl aromatic interpolynmers are substantially random

et hyl ene/ vi nyl Neanwsubstantexbdl yhsirogeagpedi lal dak safdsmensi aphyalksmdom

ethyl ene/ sfyr gng 30 'c%%@@éz}’{‘?écﬁ aﬁ%‘ix‘?g%@”&a&fa\’v@aﬁ)ﬂlﬁlﬁb%@faﬁ.‘éb@ {¥a,f andom

et hyl ene/ vinyl aromatic interpolynmers are substantially random et hyl ene/

styrer i nPerpH3nerPs 2P efer by v REGHCAPRL ML 8% | R ©X08aHBt et Pritrabl y

equal to ofegi&at erroxteh@@esgraw,d 18st tpeafl er addyaleaalsot deaiegr@@drer than
50 wei ght percent 35 mé nmerized st% gpe mononer. -35 WO 01 /09239
PCT/ i JS00/ 5B SRWuBSt dnt a‘I’ WAUSIGRET AP B pAISyREr anﬁ‘b?’f’é‘?% in

pol ymeri zegda D114 4y rBREmEte ADE QI iprIEiRnMBNAI® v’ lal I, 008 micron
diameter and a 20:1 */p. The term "neat" is used herein to

30 mean unblended with other synthetic polymer.

The vinyl aromatic monomer is typically a monomer of the

formula:
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or nore vinyl or vinylidene aromatic nononers and/or one or nore sterically
hi ndered al i phatic or cycloaliphatic vinyl or 5 vinylidene nononers, and
opti onal | y we bioeedoher pol yneri zabl e et hyl eni cal | y unsat urarmsoorzoszoner (S) .
The term"interpolynmer” is used herein to indicate a polyner wherein at

| east two different nononers are ﬁplynerized to make the interpolyner. 10
The term "substantially randont if the substantially random i nterpol yner
resulting frompolynerizing i) ong_ nore a-ol efin nononers and ii) one or
nore vinyl or vinylidene ar omaffc ﬁ%%bners and/ or one or nore sterically

hi ndered al i phatic or cycloaliphatic vinyl or vinylidene 15 nonomers, and
optionally iii) other polynerizable ethylenically unsaturated nononers) as
used herein generally neans that the distribution of the nononmers of said

i nterpol yner. _can he described by th rnoulli statistical nodel or by a
lrot o SEESRARoR Gt S N e ALFEET o5 Sorhshur: AR ibed by 3" ¢
Randal I5 i ralRgllpheny Be qalncldhalepbeny hat naphth@dr, beyri8inkR Nbihod, Academ c
oS apwalithitacd R, Mendih Wy BTRIPIAI, dRaTHOSE A @ldappbgndom

i nt er pol yner resulting ron1po|¥ner|¥|n onle or nore a-olefin nononers and
one or noraogisnyhigh mane dome aromaltisuB titngedr withnfhngdtionadl |y ot her
pol ymer i zajflogipet Bybeni £ald 06, URg @ty ahRchdTONRRARLKS) - cgg.e@, NQirpaRiai n more
than 15 percent of the total anmpunt of vinyl” or vinylidene aromati c nononer
in bl ocks B FRARP*YE- viNRAS dSRECARBRAAT TToRBREY LoPL ndt iyt BAE™Y luni ts.
Mor e noef ariabl phehi® bHedey pRistnpretsried. 3G y@hanactvenyzefkdnatdchi gh degree
of either isotacticit% ]y §%§@di0ta§%%CiIﬁ%t i g neans that.in the carbon-13
NVR spectWWWPgFth%n% 1HST dn i§PFy r on1|ﬁPéFp3Fyn%f, e 6baE areas

corr espondiimylt dol henemiespHrdial L yepayd enrydnd odeeheneathrizomensepfesent i ng
ei ther me ha n I ] ja nc I exceed
75 percen?ﬁg?ht g§?%$§i%%zgﬁaafgggg¥&iﬁgnﬂgi%t§ﬁgﬁ§'ng%%§$gﬁgﬂ§ﬁg&hethine
carbons. -36Yl pErpahdpersn pPETYLISBORDTBIE By RéXEUBRBJUEREOF -used term

" substjgnt il mba@d@%@ém@ﬂo@aﬁmbﬁtéin ifor@amanaonbbspasidial | y random

i nt er pol yner. produc fraomthe above-nentioned moponers.  Suitable a,-olefin
nMonomer s J%ﬂ¥¥ﬁeéiée§s%ﬁQNlfQﬁDmﬁtbFe%%??WﬁfTI1§DSBBEF5nY?Eﬁ§3/ gndom

i nt er pol ymancknebpokeymdwrcaax amplktein aa gefyat yrenenbisck caridiianippdyftrom 2 to
20, preferghly fr re prefer fr 0 C .at ons.
Preferredég'gé &%gg1g§é?%éﬁélf ecgfhjﬁ%ﬁéﬁg%¥€69?g%§,£bﬁ?%ﬁ§¥’?ng

4- et hyl - Ploskt Bag, a haxdrre-al cardlpoeeneiherems theohpdedagnadgdavangd hyl ene
or a g@mbifiAkhencOhofti ane MM 18a68- % iRl bRscedbese @reol ef ins do not
contain an argomatic noiety. Suitable vinyl "or vinylidene aromatic nononers
whi ch can 398°¢#BEbyed to prepare the substantially randominterpol yner 15

i nclude, for exasptenidduasel dapheseditidieb\anheef ahlyonbmgnedromamtiagl 2 Ar |

(CH2) n 2%w5j5%a£e§:ézé%fé %%n%s% Such monomers include for example
1,3-butadiene, 2-methyl-1,3-butadiene, 2-methyl-1,3

25 pentadiene, isoprene and similar compounds, and mixtures
thereof. The block copolymer can contain more than one
specific polymerized conjugated diene monomer. In other
words, the block copolymer can contain a polybutadiene block
and a polyisoprene block.

30 The conjugated diene polymer block can comprise
materials that remain amorphous after the hydrogenation
process, or materials which are capable of crystallization
after hydrogenation. Hydrogenated polyisoprene blocks remain

amorphous, while hydrogenated polybutadiene blocks can be
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( formula 1 ) wherein RL is selected fromthe group of radicals 25
consi sting of hydrogen and al kyl radicals containing from1l to 4 carbon

at ons, prefv%ﬁlm hydrogen or nethyl; each R2 is mdepen%qhs)‘dz%gi(ect ed
fromthe group o ¥ adi cal's consi sti ng of hydrogen and al k cal

containing from1l1l to 9 carbon atons, preferably hydrogen or nethyl; Ar is a
phenyl graipher atoappbesydr g:ny,qiaﬂuhsablelt@e:bemdﬂmgf rucpnmltheiﬁ

bstit | ect fr Cl- C9-al kyl , d
substituery uyﬁ%ﬁrggdego%ggﬂéﬁ‘l Ao CORSLEL 1 L6 gcé‘n% al xy!, an

Cl- C4- hal oal' ky ' 3 & val romzero to Tlérablyfromzeroto
2, nost predrerigivirptiene. w}th|mr@|gbya§asta@l@wdiherr@n@ﬁmaéew\ccrﬁmbe

styrene anddquer 2kiyhe 961 02 006N 13 -8URELdS MLl hyghi ves ther eof

Exenpl ary monovi nyl or nonovinyl i dené aronmtic nonormers include styrene,
vi nyl 2 37ydrogengteeobaod BT/ ihesearsysdent ot ticie etYHerRyFePS3ene, t-butyl

Et y][ ene grurclhi or @%&ybﬁ}ﬂgdlérﬁ@mm:ld& addihgoser et ta@@&@x@@a’eéwd@
rererre non rs I ncluge_styrene

T T B e 2 B CRL OhE 1 RASL O £ 06 YPLTRE ich as
for 5 examiee podybhoadiars ablocnd ppawadenth\ybsua;ﬂtaraalyt hmokphgudal ogenat ed

styrenes, parg- |wn¥h Egl trj(ggags'grgyrr%n%é%gﬁ £ Séeerogtu% gnpr eferred aromatic

nonovi nyI nonomer i's S erm erica R’Rdered al i phatic or
cycl odll phatdrogeinaylionr vPelyhutesd emenbiecks  having lm;anthé@ addi tion

polelmer' Zaggroglme% ') rwéi&p@%erfwaamstma%smréd'ceqtgetthﬁaé&r mula: Al

rein is asterically I ky, ali i phatic or
cycl oal i pheR |t@eswsésh*fu@f=ut*bﬁr Hﬁalytb@tZGléa? b%la@,ckrRPrOéHg@ BEYEER Y YA t he

group of r@mdk%l %p@ﬁnﬁy§£bc§%éﬁl6ﬁ’dr@g§8n@ﬂ¢g aclrkM:lher &dh@al s containing from
to 4 carbo g%ef erably gen or a(% each RZ is

mdependen‘ffFf‘{;lL é8Pe f?lﬂ)%ft"?%é’"be)r/r Sf')‘f‘yr]%%ll ST dSsit8t FAGCHROHRE ogen

and allyl a adiysaladldoatalachg(tfa dmplove doleemonrentismancpl eberabl y hydrogen

or net hyl | ternatiye d oget he st By the

term" ster?rﬁggﬁq%o %m @{;{ké’ égr‘Fln:eianatEmt g\t%c%he irr%ngoorgeer ?geiﬁé:g?lg%ﬁy‘[ hﬁg

substi t uerkldak ﬂ@Pﬁﬂ\Hﬂ?rl eI pEbite inf maddi tham Qs anzaw@ndtgn%t andar d

Zi egl er - Natd 1yl ¥ABELZakh &M &ataa'pﬁéiﬁrﬁu@édﬁeﬁ@tﬁm%ﬁaw e with ethylene
pol ymeri zations. a-0 efin nononmers contai ni n{g}r rom2 to 20_carbon atons and

havi ng a |E??ﬂé/&r50§’|rf*ﬁﬁa‘?i‘&c%trJé’t%rC@“éHeﬂt%& By Petyme30b Lot e ey
hexeneql aa‘tldscO(bTeeQEC&paIﬁndﬂ@toiCQn%bdQﬁgdté@ &ieid,cahhleyehhndgs ed al i phatic

nmononers. Preferre tericall h|n dall i c.or _cycloaliphatic vinyl
or vinyli acecf{léju(,g&%ﬁg aiﬁn%r%o %ﬂ"?) e 15t 3 a% e%i{-’ b%& at ons
beari ng etvwsddht peunsat usfittiton qwotlngrar yT o ccpjawramdyd%nsubsti t ut ed.
Exanpl es qfo5eh sUBSKILLPd B UdBoEYE/hE: W4 BbRE! Enghodpe Such as

cycl ohexyl”, cycl ohexenyl
conjugated dlene, such as a copolymer of butadiene and

25 isoprene.

Other polymeric blocks may also be included in the
substantially hydrogenated block polymers used in the present

invention.

A "block" is herein defined as a polymeric segment of a
30 copolymer which exhibits microphase separation from a
structurally or compositionally different polymeric segment
of the copolymer. Microphase separation occurs due to the
incompatibility of the polymeric segments within the block
copolymer. The separation of block segments can be detected
35 by the presence of distinct glass transition temperatures.
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WO 01/ 09239 PCT/11S00/2082C cycl ooctenyl, or ring alkyl or aryl substituted.
derivatives thereof, tert-butyl or norbornyl. Mst preferred sterically

hi nder ed al wphatd2ge or cycl oal i phatic vinyl or vinylidene roanBoungs are the
various isoneric vinyl-ring substituted 5 derivatives of cycl ohexene and
substituted cyclohexenes, and 5-e g)il [ gine- 2- nor bor nene. Esgfci ally

suitabl e areciephage Saﬁaratwm’&@ SR&x SRR LW % & SRPEERLYY r andom

i nt er pol ynefscumsieal liyy EBhdak ncdpadmpn@rs-Desbone preffar aakgriabst 1l to 55, nore

preferably ;jga o] peregnt of _at.4east one vinyl or vinylidene
aromatic phf O tff ggbeg?%:le ‘| ;e/lgﬁaﬁhdgrggﬁga?% phatic or cycloaliphatic

vinyl or vinylidene nononer and from35 to 99.S, preferably from45 to 99,

nore pref er abl VP¥itERL50SEbs Ot 1d Ypdydsagenited Rlegdt PehEmars phatic

a-ol efiz hegrpﬂgan‘lryomzeﬁ h &1 Mt GRAAGN ot B8R UL ARhEORShoR@ YNET i Zabl e
et hyl eni cal%% L%%at urated npnoners), include strained ri n% ol efins such as
nor bor nene®hd RBLE §aV kYL AT WRAECoMORPPLT skt iRlPCEd PREPHDr nenes, with
anheTeer} amydﬁdjjmfaa/ nghabf yffcamﬁnmqionh;er pellz- Sn%réﬂﬁg@l% frorlnl 65:35 dto

et hyl ene/ sg yrene/ nor bar nene.. The. nost, .p rred tantia random

i nt er pol yrr%ér('sled;(r &9t BFSg?ﬁ?r%]r% forfomePIQyF’gn °a§%‘ ];]’y?o@ﬁsdaﬂﬁ %r\? er pol yners
of et hyl eneqtalt wegigbtant the | @asiugetedaddtret i morcaneraiuniihgahd oyt o 8

car bon At onE,n A3 ThenBHEPesH AY 8§13Q8 Mol ecul ar wei ght (M) of the
substantially randominterpolynmers 1s usually greater than 5,000,
preferably from 20,000 to 1,000,000, nore preferably from 50,000 to

500, 000. The gl'X&stOFRASYEIHHT Spdtst YrBYT TRHORFL 4HBCBABEF attitl |y random
i nt er pol yneYsck @&)prateeadl yord yuyyatdd d480et mortadhdy; ywvief srabkysfrom O0C to
+30C, nost eferably from +10C to_+25 neasyur.e cordi to differential
rechan cal P NG TDBRET - The % RECEATTH To Foitdont: ARSI ST L Trmy  be
nodi fi ed hyrefgiaddly gkaleasty, 2hydmdgenaei pneférakdty etaleashgds or ot her 35

react i.Gns K i led i h - 9239
PCT/ Lll(Syg)O/‘}é\%i th @%\g%%éﬁong% ?gtraelagielhghguﬁ ggnﬁaet eh g? ggﬁ?%?ﬁ)/\%aﬁddp to

provi de f URRYYMSFal i Yegederesialicrdd Yac EBR AP Yigrarredeabbiiefb P2 BHIAH ques. The
subst ant i at ypyi d2ANGORLHBA ERPOL HENENS tBRY9akSOge gadichicedsby various chain

ext endi ng el crossltl gki n%\f Pprocesses ncl udi ng, but not limted to
per oxi de- , "EfqogsRateg FHYE 2ROMRtAS BRLIY™MBY EXFABE8 cure systems. A
full descrpptywmydtcythehesanous EVessbilokk ngdrectaidlyogres 1%, described in

COPENDINT o EALENY, R £21 0 \BerQBAREY Aich 200 QleRlofez both T ed

on August al ‘cure systens, use 'a conbi nati on of heat,

noi st ur e cRFELerRRd Yr A8Pat?on Arepestnayebesabbe feomedPi Vel 90 evgiladfed. Dual
cure 5y5t9¢’@rc¥rﬁﬂ§§6k@§ﬁ§’lﬁ% @lsahAadmbar Y- Hatamnh yARRl 8¢ atd Qiereri al  No.
536, 022, filed, on tenber 29, 1995, in the nanes of K L. Walton and S
V. Kar ande®354st s £ starte, "§i9 iy ThEN ARy ERASRATE IehpPDY RRGE e

crossl i nkixgl,agent® khecoshinaitiedndwehd sol@ne erleskl i tkéng agents,

per oxigde | j_nkin S. i njupction wth radiation, -or

sul f urzfé’con gﬁqdﬁggglegsgl%ﬂiiCr%’%égglﬁlfrsg?’%l%%lnjjyur?c?tnltg(rg]n\% ltfﬁorgi atfe 99

crossl i nkivgjidderesce2d dJher sulssogrnphed yeomnprheidntéepe| yodymemmay al so be

modi fied by yari Qe reEQSH) | Y oDT AGLSE SESe FAHAY RYombPYS, g gt ed to
t he incor poration of a diene conponent as a ternononer In Its preparation

and subseRFEGHETEPIYSFFARI HY By HohueATBE ePRFisinedYREEALHE P Frurt her
met hods | neddfdir3a®ly to 80, more preferably to 75, even more preferably

30 to 70 and most preferably to 65 percent, based on the total
weight of the copolymer.

The substantially hydrogenated block polymers suitable
for use in the present invention are produced by the

hydrogenation of block copolymers including triblock,
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25 vul cani zation via the vinyl group using sulfur for exanple as the cross
Il i nking agent. One suitable nethod for manufacturing substantially random

et hyl ene/w‘Pé‘ y@hgmatic interpol ymers includes pol yneri thQV‘%m?n“)ﬁ(ure of
pol yneri zabl € nononers in the 30 presence of one or nore netal [ ocene or

constrained geonetry catalysts in conbination with various cocatal ysts, as
descri bed Ml tHEHR1RCK, 4 t6P818d 3L Qdireangd, sSpeviehacktPdlymegrdswshFagent No.

5,703,187 hyr Rhakphe, Joull msr@rﬁmll%re%f ebl edpopespéndlg a@ndistsess 444 such
pol ynmeri zation reactions 35 include pressures from at rmspherl ¢ up.to 3000

at mospher e3L3HR VBFFELRL Br 28 RBMACYIEHE t B 2B0ROLYINAN LN 228N BHd - 40
WO 01/ 0923;9:18}2{%;;3:8&@/) 208Bf e £1 1RAL 1bRGcRDPODPRe F £ NEAa idt atelpesatsies above

t he autop ri zation te er at of _the.respective none y result in
f or mat i onq%]?mqbrﬁse %ﬁn?g FHHe Cﬁogfolayﬁéfly%)o?y % tpog{o égg{’% resul ting
fromfree mak qede ferpbllynehe Zaltaain pOEyanarpI £s oymsat tizdalle suaha«hystﬁo:and

met hods fo arign t di scl osed
U, Apsr o R Bk A b 2O L e B 3P0 e e |
as U S Pa%%cm ek, T560§$0<213883015/ﬂ@§$ 8?5, 50‘6?)@‘66186730@@15 889, 802;

5, 132, 380" ihniclei9 o]fggdd§t§g&aﬂ-%oc50534zvhggém5t13«,5& 1Ack? RdY, BIG;
S, 399, 635; 5,470, 7: and 5, . The substan |aI ly random

et hyl erfe/ %‘i‘%ﬁﬂh""é’r @ﬁ"a?f‘bf Pﬂ%%’? & s §ré5ﬁ°§]‘s%°b\é“% &55KeANBY t he net hods
descri bed dfud,n 1iRe@¢# B182139 vamllcpwn&gluae;rpﬁufldéxaim\@) Byst hng@ner al

formula CP, 2 are cycl opent enyl
groups, %%sn% @”&J%SE%PUM l&r’oﬁggLagg % ’ftﬁ?&ﬁ%?%fl?‘f‘l@é%

i ndependerﬁépyymm’trz_@aeabhook hes yndek sanddREape eedydimegen baboks, hal ogen

at ons, gé L groups with carbon nunbers of 1-12, al koxyl groups, or
aryl oxyI oups, mdependently of each other; Mis a group IV netal,
preferably Zr or H, nost preferably Zr; and R3 is an al kyl ene group or
silanédiyl gr o@%?é&cﬁop?gyﬁ%s%al”i ARk sepbe JppatgEd TG EBEL BALYBET v r andom

dt hyl egeéI s @rrgrraiutsg?ém eaﬂacgnwlrr@baneaalaxhgo::}te g@l@,ﬁaﬁ:esa%b%mf?)rzrgg hod;
escri be J . B t a 5 5; by
R B. Panngrrla%gﬁ‘@ﬁﬁ? :ﬂ“é’ntog %ﬁcafof?{“%“\}?ﬁeggf%ﬁgbo and in

Pl asti cs Tewgwiomegy pan251é<$elqm erdeer a3902)1 & Solaulst alfl eharkelodie

substanti r e [ go i I

a-ol efin/ \6}% Arﬁjlcfl)gdr%%%a%% Vf_]ﬁ@}{;}”@[&o‘%%@ %@%ﬁf i %%8%}: %g%alaés

ar omatd®/ aln|dthear verdad dlwmaltﬁdUSBS b hopk iradtviver Ren 08/ 708, 869,
filed Septerdieiodt 1980a API-INRAFA088sDOL b YT AR 8ra Ti MIErs et. al .

These i nt er oloyrrers contal n additional ]%na s i.n their carbon-13 NWR
spectra mn enated polystyrene homopoly er or both. It should be

noted here that in the production of triblock polymers, small

amounts of residual diblock copolymers are often produced.

25 The weight average molecular weight (M,) of suitable
substantially hydrogenated block polymers, as measured before
hydrogenation, is generally from 30,000, preferably from
45,000, more preferably from 55,000 and most preferably from
60,000 to 150,000, typically to 140,000, generally to

30 135,000, preferably to 130,000, more preferably to 125,000,
and most preferably to 120,000. But preferably, especially
when used neat for fiber melt spinning purposes, the weight
average molecular weight before hydrogenation will be less
than or equal to 81,500, more preferably less than or equal

35 to 75,000 and most preferably less than or equal to 67,500.
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5 intensities greater than three tines the peak to peak noise. These

signal s appear in the chem cal shift range 43.70 44.25 ppmand 38.0 -38.5

ppm Speci fwoahhge3s maj or peaks are observed at 44.1, 43. crarsd/®8262 ppm A

proton test NWMR experinent indicates that the signals in the chemcal shift

10 region 43.70,- 44. 25 m ar e et hi ne rbons and the signals jn the

region 38.0 - ) r . el h ese new
s el LY B Fri T e BIRER Ffensu e, ave namity

si gnal s ar arduzt i@ meegunencesit nvlbdak ng thwee bhelad-dwentzggd meileghlar onati c

mononer i nggftions oy e b t e .3z i, 15

i nsertion, ?%#A%Q'arrwg{'e?ggﬁggt hgi lte%eé/n%\tﬁgtggnéfS%glérgﬁéé’/oeoﬁﬂyleg g!:?;e%i;%d wher ei n

the styren&remnbrRd0,i neset popecbilaifdomet 1 a0 ocangd mostl gsbeetdglin a 1,2

(head t9 tabbh TRWW col 5] Sosndeydaad1hycongs sddd,! &bl ebpecasiyyy hat for

such tetrads invol vi n% a vinyl aromatic fmononer other than styrene and 20

an a-ol efi RPothet0% B3R BPAYI eFREF IRV ke P nYP@ne/Mhenyleighsnatseage

mongmer /1 \éi ﬁwie@rlcarfaws@gﬁen@ﬁremf@t&wlj@@g;?at ﬁﬁé’né!\'int]dn@_ﬁie\tf uh%_ﬁ?bl@b@r lhm | ar

car bon- eaks, but th slightly di r cheni cal. shifts. ese

Bt r pol yrEF SRS R SR PR R o HAE it Ag CHe APRRSLAH SETon ar

t enper at ur 2%, @30,f mome- 860t DaRHPE am 33 0P0 esmhaaf espekiadlal fisdns as

t hose prese h or s + C ei S

i ndepe{rl&(;entgﬁy(?é(ggc >:,L(%lci:)(",gtrﬂcr)'enc _,eacalagbl(y;& s@%m@; wgeoﬁgﬁggglgle%#ogroup

, n-bound tBOMOE dngl @osF SPpeqdalla tgr §0p0PY. metutl pustefrebdbly Zr or Hf,

nost prefegably; Ay GReR Fsid Adtengndenbly, nEACh RAEUNGERaEpodts, 42 WO

01/ 09239 PCT/11S00/2082G hydrocar byl , silahydrocarbyl, or hydrocarbylsilyl,

cont ai ni ngtep HoPIGCkSr ePBPELTING iR DydgootnatRst ¢ iswds éFraBRYiFrom 1 to 10

carbon or mbhémn valianbloeRehard dre hpdepganetdd orgaghteacdiégnce, H,

hal o, draocar byl , hyrocarpyl oxy, 5 silahydrocarhyl, ~hydrocarpyl silyl

cont ai{rﬁlngmﬂrbor% 0 é’ﬁ‘,l)éprgg?%?ab%é/fv"redﬁ%f ?Sxﬁﬁ?e r%?bleedblrl#e?qﬁb? '?f? m1lto 10

carbon or sa¢h comydt emsmatic¢ worRmegr onps bl ogle thesio rean ybe oge@at {dro

hydr ocar byl,; b3t ivteutedndn 3spuladieng 1Y b§o,10n9c§re2§r%lr£@r985¥0f@§4 y, but

preferably in the presence of ah activating 10 cocatalyst. Particularly,
sui t abl e stPAT itfurcsdadyEP oprlHliadyy MogE onpef e Rt lvd e eflsosban | Plust rat ed by
the formlagudR)td 12,vberein each Ris independently, each occurrence, H,
hydr ocar byl’, sil]ahydrocarbyl, or hydrocarbylsilyl, containing up to 30,
preferably from4 ltsol%?rﬁ%rr‘fe T é:leaﬁﬁﬁtf M llr‘t%vfﬁlué@r B%)?lg}br‘%si licon
atons or tweoe Rhyrogesatedebherk fapmlagmdi vat ettie gerelseati veveht sarch group.
Preferably i p e y. eac . s (i ncl udi ere
appropri at %algl%qﬁesgggrggmh@%tolgng% l}l\r?gt(é%g][é?gf%ﬁh% pr gg’yp?hggt y ,Jsﬁent yl,
hexyl, benZ9¥ exsmeAgl bBYOsTIRN] Grromaéreraymeiphilocks mawy eaeh RV oups are
|i nked t oggtderrdrenil Rg18cd Usedidiighg .syst em such as indenyl, fluorenyl,

t et rahydroi ndenyl, 25 tetrahydrofluorenyl, or octahydrofl uorenyl.

Parti arly preferred catal ysts ipclude, for. exanple,. .
racem%g-(di et Iasric{ QWecﬁsyl“)s}%i 29(%5%? ‘{t4-t6ﬁeﬁ§$?hﬁ’e‘?@ﬁ])°r’zi PEBNi um
di chl ori dedeteanemed- (din®tdnd sidmeediyph) clhroryt2retaphly- 46phEny|Thedenyl )
zi rconi um ' nyl = - but.adi :

racem c- ( |?r]gétjd#§/1lggl %héﬁ?y%%%si@%sﬁg?ﬁﬁlﬂy p gﬁflgieﬁaiéﬁ?/l ?lochkr coni um

di - C1- C4 aPR3merr aBEnPECReN risshybsiai and de 58 )dapiendenrephgh - Wrphenyl i ndenyl )

zi rconi um @brdekrid abkgut dsf QcraRy €REDHOMAGN Uhiier 88bcks. 4For WO 01
/09239, PCT/ US00/ 208 ible to use the_fol]low n

It is also po g
(i ani i DS RGASE ki PUAT SsRREr Diarh gabaers, moleCuldr' welonts
[n-(1, 1- di s hidtetrhyhgd b digmtanilsoh- £6 In2y 3wl folydispersity
r~)-1,5,6,7-tetrrahydro-s-indacen-1 yl]silanam nato(,2-)-n]titani um di nethyl;
(1-i ndenyl 344 rotlyglgﬁufgl?%én%r&gs) (ﬁorrﬁg¥ﬁl>)/Tg§?q gtr?e it éﬁF ﬁf%ﬁ‘?‘rﬂ%ﬂ“fer( (3-tert
unit segments (for example, polystyrene and polybutadiene
standards are used for SBS block copolymers) with adjustments

35 based on the composition of the block copolymer. Also for
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butyl ) (1, 2, 3, 9, 5- r~) -1- indenyl ) ( tert-butylamdo )

di net hyl silane titaniumdinethyl; and ((3-isopropyl)(1,2,3,9,5-

r~)-1-inde t-butyl am do)dinmethylsilane titanium gj or any
conbi nat i onwlﬁ"@*’ﬁfé’r eof . Further preparative nethods for ?f?efﬁlfsﬁy@?gol ymers
used in the present invention have been described in the literature. Longo
and G assiexXadvigdreomibr &hembMalkurepdd Yme pagesp&BBY ctfo s2326ne 1990]ancand

D Anni el | | . ( rn Q | | Sgj.e (o] ; pages
D701 1706 3 SesEpper 2857  She ooy, Ete SR e e RER, b E Ll

met hyl al urkioxdree LOVACY 1A% AT ient adi enyl -titaniumtrichl orl de (CpTi d 3)
to prepare an ethyl ene-styrene copolyner. Xu and Lin (Polynmer Preprints Am
Chem $oc., 20 Div. Polym lchiéen F,x lgiMang 33-xpiyedb 686, 687 [1994] ) have
reported Cv.S‘]*peOrle-y =4 iiéa{:hgnméjfécn % '¥% 1214:T¢|39 t?!llel\ldccI So/l A%gri ByY) §s Ct% al yst ~o
gi ve random copolyiers of Styrene an gpropyl ene. LU &t ar fJour Aal  of

Appl i ed Porsjmirt Sciaehten &0l 33e pagedyndsa Mao is460e[ 20P4i¢nthave

descri bed (o] i ' ayl e r Sl

Ti O qf mo%‘/%gd%za%/ g?%éﬁ%‘l’ é%%éafy%sl?bf g?%ét ?‘?%ﬁéﬁq‘wu°i‘|°ﬁ§u9??9(5w§%’r”?°m . Chem
Phys. 10v. #97thepgpprapent mosEculgg7vepghe BRsed itdedhenealibracire ffr

pol yneri zatduipAQndirt BONSTIONS k& HePeky BBEEZAbd PNirPldethYiepe Wigh ethyl ene
usi ng 30 Me2Si (Me4 )_(Ln-tert-b_ut |P)TI C 2/ Met hyl al um_noxane Zj egl erNatta
catal ysts. T®fo 4 m E\ﬁ%ﬁ'od’l?ééla‘ebg"br?él ed

nmet al | ocenedat al ysts have been described by Arai, Toshiaki and Suzuki

(Pol ynmer Prepri m em. So¢.,, Div. .Polym_Chem,), Vol une_3 pages
349, 350 [1997] Hehedll o @%l%%qﬂﬁé’tcgnfm%’."e 6%‘??1‘?&)1 KOSHB AR o™ t sui
Toat s SChenitcal §yplinglly AdblodDedly0@289a PEMAJESEY 20fibRicAl so, the

manuf act urg, QfncA9Leh bR/ Vi Mthn WOMRE L s BRNOFET - UL HRORYABLS - Such as

propyl ene/’styrene and but ene/styr are described in OS—Patent No.

5, 244, 996,E S3 28180 SR I gy Rra¢hbmal jiogg, Ul g:- Pat ent
No. 5, 652,i%1b aalds Q. b sSped:k,0 Mrceui pRekéepLhe) cril, ndystr i esiddid. ' or as
di sclosed in DE 197 11339 Al to Denki Kagaku Kogyo . _Moreover, although
of “hi gh | RTBEEEE £57aRR T SPomE RGNt LeL T L ARBOR *{ ho r andom
copol yaver scaxfbagtilopi enenbnta tséry rsennd as desebosEd liinhRomy oer nPsetpyl nts, Vol .

39, no. 1,,.10 .March [Qr ria I 2npl oyed as the
et hyl ene plojljtglr%elvltr&'of B%ﬁggpé)%l entl%l 'r%\?élnta?%%%?/\hﬁ?ﬁa% %ﬁ%ﬁ??%g@h%
subst ant i atfiplogkdBatpnt @l polymer digalanbuseurtingt acene shalylasrlordatic

horopol ymimo@;@haﬁém&%mmmgggymé,za;ﬂ Phedl 1bBE-¥i#Y] amomatic
e

nononer at 15 el evated tenperatures. resence of vinyl aromatic

honopol ymerhiss Methgane? afmok dedmi rdREal “hp Y h&operEEsEEPR?t t he present

i nvent2son @ik sgavtbe tohpiddd dikeevimbybmer ar@i ibe Reavpedyweth e be
separ at ed Jirno tak}%mi ter orl1 ner.. i.ft ((j:egiiedq br{ e%tractl'&g{_jatect ni ques such
as sel ect i V&0 35PRRFpF t BB FOhTs SPHPT BN ifth T2 A8H146F 3Rt 1%r ei t her
t he i nt er podyptemgoretbeien nyNcdree mhtiwe vApnopioli yimairompigier pbkyress, for the
purpose ofy, {hg Preseply] YN ideiichikScpr el lree,dtthla?Efi eTofg; d han 30

P 1 CA

wei ght percent, pref erajb‘f]é;ﬁl ess than 20 wel ght percent ased on the total
wei ght of §afriguent &r poMRfeElYs s &Patehtexs HAVPAABARPE cth® MBIy mer be i s
presemy. Suidnalie polipeatatiLt hyhenehsl yrens 4 rirekpel Y8R, Sqd@dq use in the
present inyention are des,criéPed in WO 99/20691. Suitable rfacti ve tailored
liquid pol FQRETST oY P s €956 Mt FEPPF LSRRt 3 MVERtPEh B e° ¥t eed i n
WO 99/ 16806 rSuirbahbee hyesapaticdhuiet ohatvedd pol yet hers and hydr oxyl
functionalized pol yetheram nes for use in the present invention are known

n the art. Se@oubdingXAlMldhcdlany BRLEIL NG \higfondvd BOG, VO 00/ 1750. 35
The preferred polynmerfc nmaterial for ending wth a substantially
hydr ogenatdahansgERtpal foiera ivard eyl 96l erjepic polymerizations are
35 discussed in Hsieh and Quirk, Chapter 12, pgs. 307-331. In
another method, a difunctional anionic initiator is used to
initiate the polymerization from the center of the block
-25-



-45 WO 0i /09239 PCT/i TS00/ 2082G el ast omer or pl astomer characterized as
having a DSC crystallinity of |ess than 45 wei ght percent, preferably |ess
t han 30 weiwbbi/@essccent, nore preferably | ess than or equacTiseZosaei ght
percent, and nost preferably |ess than or equal 16 5 percent. Preferably,
t he pol yol efin_el astoner or. pl ast ner s cha erize ashvrn a nmelt '
ndex (| 25 4508n° REREETG oS et RN b aeRe forid Sy & Srbti kel 500 o/ 10
m nut es, rhogth p:rnelfsepabtlyeIqalssntnrqrapoammequarhaim 5@ngbx6mmemuifesa saxhl0
determ ned, i nee; M4 ASTVID, 1238 He0gr am
(kg). A sga C{r}rfg %?%gﬁ the hi\ rrerlygsc mat e%?g use tﬂggﬁe Ajjeqjégwth t he
subst ant i ann%ﬁtw@dwegénerwﬂnd@aumopymun%scm deseribed by L}'ra{i/l ng a

percents pessmeRt 4Sebo 0718 sty thaneldsgd> at 23C, preferably less than or
equal 60 at 23C, nore pref erably 'ess than or equal to 30 at 23C and nost

preferably |es than or e 1 8C and 200, percent strain
when measur ed &t t8T2PRFP t’(?é’loﬁng‘h ‘Pﬁ%ﬁé Stg ﬁﬂelﬂ%{ t'nsi onet er ;
or preferahidrogepeteantosaimdfe eliongadf ommodtumstsohhan botleqrsd to 25, nore
preter abl Yot 3ugdtsh, REERE Ablanet il BEA0H L W PRLECDL,51 LAl e term
" pol ynmer" Sed herein, Tefers to a pol yheri ¢ conpound prepa

pol ynmeri zimRpomemoBL s, bk tr off thRepshymenr &ndi fethedtof ype As used
herer 10 gerﬂﬁéfﬂo%egﬁtiéﬁ ”&arp%é’%féd @H@fé‘cﬁﬁéﬂﬁé %{e%odgm "’

copol ymer, terg ymer" as wel| "I nt erpol yner.'
“i nt er pol yifgudey hﬁs%ﬂe hek é‘ier?arleFéFélY%tT)oﬂﬂ?é’r%eﬁ‘r BPafR dtNRF e C
pol ynmer i zadubat rateat shemsds trab otti Bhsopn(y .tsy peatceht NP/EBEM4)Asndsrd herein

the generic term oI t he t rm."co ol yners" (which is
usual |y erpl &8&6?8‘%1‘ Q? ?o r?(glew;rebsgéjr{l' (gl';‘lr) Fn tRB2 et ¥+ er ent nononers)
as wel |l assdlbleer hotogepaduareragal fahs chucts wsise pyepapédyfdbnt o ref er to

poly S h,rlﬁg i far Y, fo£10

01/ Og§§9 c?%{%q“r(égé;éggé S'Elerlfr?qg g{r'mige%:loscusg frr%r gg@%mde eatnhq'l ene pol ynmer"
i s used hexdichapd ghkytohidrHtumsngpnskasesed e llr/osaﬁueartrg/lbé@ek

i nter pol yrl’ﬁfpdl@m\é/@'s(}haé h@e&iﬂ@i&@”@h bSe NaNEUHI B3 biEL Dt geh o thin a given
pol ymer uI e_and wherge %13 stég antralTy aIT 5 of the polymer nol ecul es
havethes P@Pen%PtoZ md nolar ratio. The termrefers to an

et hyl ene inter polyrrer that are rranuf actured using so-call ed honogeneous or
single site catialysgerystansadnensoi be tdhehiateds ushngi egdergeraradi am

haf ni yi and zi-bGaRLYHL LAl N3 SUEheds er@ﬁata &Pae%'c'r%eaelé% Gl al yst systems

, for exanple, a constraine %eorretr ystens whi is further
descri bed tf BePow. ’Hbmoy ﬂ@@é%?yarﬁﬁaﬁ‘r 2e-:”>t3r=|yl B FIALYSES for use in

the pr eserﬁesic&\iﬁeﬂl ©Re £8ih bﬁe%&@ed@@@rﬁé&@l At ah ek BocdesSsHign okS5awei ght
percent, pr rabl§t%§fs 10 wei percent, ref erabl y Iess than 5

t m)re,iS
and nost pt%efer SbY e @u%@?&ﬁfl PRrE&ATSF Fidt Iﬁ/‘fﬁesrtﬁﬁtleh a“Begree of
short chaiexapparchfng $Jels:e:at rsa:pporteQUQAtalqzs]:Owmthyis/é.ﬂﬁ(a:learlbo_ns That
is, the polyurRn ¢ANE %e@ﬁguregéeaéc}l&h ideRs! &xlpwrgrg n haaction (for

exanple, there is no fracti on sity equal to or “greater
t han 0. 94 YéRBE, 2h82 def etthilvagt i%rme@@awblléh Hglw@etser?ﬁéra@me rising

el ution frta:r:li}}\t/:Q Qaa&blﬁeaﬂﬁ%%retse@hehqarﬁar@é%ﬂsnfre%eﬁg%etk%@nneeb@ar magnetic
resonance % %Ogngh stroms. This silica is then impregnated with a

metal capable of catalyzing hydrogenation of the polymer,
30 such as nickel, cobalt, rhodium, ruthenium, palladium,
platinum, other Group VIII metals, combinations or alloys
thereof. Other heterogeneous catalysts can also be used,
having average pore diameters in the range of 500 to 3,000

Angstroms.
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Preferably, the honogeneously branched ethyl ene polynmer 25 is characterized

as having a narrow, essentially single nelting TREF profile/curve and

essenti al | Tot 4] a measurabl e high density polynmer porgdiQionsie

determ ned using a tenperature rising elution fractionation technique

(‘abbreviated herein as "TREE"). 30 The conposition distribution of an

et hyl ene i nt er ey terved anf bieydaghiriay idet efnthedsdbvstrantRERE Lgs descri bed, for

exanpl e, j | biodR BeLymer Sgi ol vive RRYS ., Vol .

20, p. 44%‘%‘189%“%8? Ph° usb%glta’}é“n%ﬁ, 268 08_1';?&5,%ioéss‘sffz&;l or ¥ ’E.%. Cady,

"The Rol e Neactcﬁﬁ)ﬁ@ﬁé\_r ITyper eent ?PrDit@ter cBoiheatedh q_JLeIBPEmPfl@EaEtL_mlt

Per f or mncgyocis Begl ghahtdectiicalo cartenenesr AwkamnyIqHaskatidt on,

Akron, Chio, -47 WD 01/09239 PCT/1JS00Q/ 2082C Cct qber g-z, Eg 107- 119

(1985) .5 THEPRARFo I iCoR 1 PRbADrePrSficsePBuPTBAt Y A %7t BRPSPYRer°%an al so

be det er mi fiesl dtsiugat3d dBdvEBhamdntiies uRidCbDOERNSE aMd lyreaebpi ghes

described jn US Patent No. 5 b5, 292, 895; US Patent No. 4,798,081; U.S.
Patent  No. o5 REFSSH: 1aRaehy ST ALANRLAF, MPRVTORHER el ooBieh TR 2o,

pp. 201- 31prdfld@d)y bmeanhat ytharal9%.&nmperatotefor sty ceinjugenefirditenenat i on

anal ysis ( g?ﬁpr' d, t , 0 reyiated herein

as " ATREE"@} e%q?mbggcggsrr)gggsﬁigéj#% it Sélb(zaggrﬁa% e |E§Qd?§goﬁ\%d in a

sui t abl® hotnwolarematdForoesmen|wlt bilekkdsbberreistapdearrabkd t o

crystal li zggddt @ +¢@hUBD . 60pd Bt dHNG AN thBEELn $EPPUd Jishal RbRSResSt eel shot)

by slowy reducing the tenperature. The colum 1s equi p%ed,vmth both a 15
refracti ve'PHded Fdt(§et BP9atd 2 REFEReAPTaF NG| SHoHetErmeBls BRE¥RDr. An

ATREF- DV clvimaflegikas)curve is then generated by eluting the crystallized

pol yner sanpl e fromthe,col u sl owl v _increasi t he nperature of the

el uting sol ventifh(e[ e orE B%gg%é;é)xér?ﬁeexi#hﬁﬁ cﬁer%]/egrsi s‘foaltcgg frequently 20

cal | edld hepshmaTttagieaiofi bhanehigighadi sinskburkbaed (ISERIY tdwtcbaposéti on

di stribution (e fYHKE, h§hPGSedde idpdi Cahes) Bow eyen] s, LBgnse ROFR! (for

exanpl e, o%%ltenze%ael S gi str?%ut(_%ecﬁ tthlr oughout t%e sarrpl.ey)alrnetﬂatﬂgs el ution

t enper at ur enledEEPISNAEBADNBIRNL CHMaRE Ci iePeBSeINITTh@PEkIatt $3% i ndex 25

g_e]g ]gact or pus@thee%ntim@dsngiﬁg quw\;tﬁls@pethabh@ﬂomé\flqr,m:cﬂehanél_ 1&ee)
ifferential visconeter detectqor provides ap estimate of .the viscosity

aver age nD‘P’Lecl?.M IRERGHET TPe tg’tfnp(@é’ldtrf%ﬁ“aggg)ri%iﬁrieor‘fogﬂkiga{:ﬁ%r

conposdd i anaoned mniwt bdock ) al0 bee ddetemmmaedusisingprotyst BMRI zat i on

anal ysis fracti.qnati S .CRYST. cti l.ysi.s package

avai l abl e cormeﬁ% tgll?)gkf #%?Hlﬁ%i ;a/csr?emlt}%%ér ; X@aﬁ@ﬁ% a(’i:f,g’S([%{'gi\i%rll?S ?ef erred
honogeneousdy] ugedieshddeae yorere poinjePdockacho asinurraseti¢én ted to,

substanti ahdyorld &N rebhyLene ARl WELS): RAYRe@ S41Y & BRbhi BURPSAK Det ween

-30 and 150C, as 35 determned using differential scanning calorinetry

(DSC), as SPRESFIVS LPE8FFR0IRD CAREianepdrGhe?t A PtheearbiReddusl y - 48
WO 01/8192389a¥eH,i ThAA42882 IMdrriasic hed Jetibyh Ener ped wimrs sciiencexanpl e, LLDPE
and ULDPE or. VLDPE) ich,have t or re_nel g I.,Ats. The single
nelting p LymeT et\e't':.r iz gv\\%ldi]c1 érgﬁ??a“é;c 1%%3919 cal ori neter

st andar di zechweirtienitadi, um Bamimh deiconi ¥¥8 waitrsetThe MOOhYHzi ool Weds5- 7 ny
sanple siz o s ¢ I i s Loujes, a cool
down at 100 and g REREEoRt it RGBpEIne® R rbthaRhE “Tp B

100/ M n . BOFIABSUCSOUBLEDF de AV ) i9eEBRds HegUteheahl9TQREMY .- t enper at ure

curve Fg om whi cthdiRe doBh t b1ge O pRAkS) chs Bbtainad.ackat akokedke of fusion of
the polyner js calculated fromthe area under the curve. The honogeneously

branched etH{AEn&V53RIRePeleoH Al &ertqnFneMym @it | B @ P BR S ERBRS Y
subst ant i adhaldineanhdebhyhenemipn) Wheynaetai sadogeneauwsky (boanched | i near

ethyl ene p@ﬂéﬁgﬁ?, a triblock with terminal polystyrene blocks).

In the practice of the present invention, curing,
35 irradiation or crosslinking of the elastic composition or

articles comprising the elastic composition can be
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15 The term"linear"” as used herein neans that the ethyl ene pol yner does
not have |ong chain branching. That is, the polyner chains conprising the
bul k I'i nearwebfiph®ne pol yner have an absence of |ong chaipoTsewogicng, as in
the case of traditional l|inear |ow density polyethyl ene polymers or 20

| i near hi gh_densi.t ol yet hyl ene | yer s de using_Zi.egl.er polynerization
processes %‘f%ormp;&fﬁfﬁe%)kjlﬁgd?%ﬁbg?gﬁ%wFAﬁﬁgf}é%nare ! gln.c)l)u,glrslgfrgtf‘i1 s called
het er ogenenes Jpiodieer $o, Taketeron-tHeamedr'tadpasiorot bedhen rredbat korhi gh
pressure d et . ef h LY oy! ¢ pnstat A or 25

et hyl ene/\%ny al c?%ﬁ%‘?é %g%%ﬁ?g%elrogi’mﬁogﬁgg%g nown tagL ?‘ﬁ%gg éil ‘F%_’d‘a. n the
art to haverrafiatdes | pagoshdeh Hldiydhesmpanweds eand 'UWomregdéabder | Withy anched

l'i near et hy} %h%'ﬂ@&gsi%ﬁl@{%t&t%@yﬁﬂm SE e i -BBAN F PR {0 hai n
branchi ng distribution and an absence of Ioggjr chai n 30 branching.. Such

"I'inear" uhf fidteriRFebranedetiechnitBifo fore66Ss pbiBMdt% thecsUREt Rt vade as
descri bedI hydiég r&,t695b992k(ﬁs}trﬂﬁ?] o&ﬂdhbhgﬁﬁpmdfrﬂiﬁ:!lﬁﬁcSﬁIra]ﬁlﬁéédEdb.fSi ngl e
site catalysts i.n_ _a bat react or ving.relative [ t ne
concentrat}Y%%ss"(baséca&&c%?i?ﬁe}&ly(?ﬂoqf@. elgagéﬁ?LS??)]zyér}%B %59%835#&0 or in

U S. Pat enthd 65 438ifCadiahion,orcrossdenkinle arsiqubdoastpai teereeOnet ry
catal ys{s | . hat ch r SQ . /.09, PCT/ 11500/ 2082G havi ng
rel at il\sldel ybﬁl)‘g]h&%l %f P%?ggltﬁge% r’aﬁso;é%tf 5@%%%0‘?%@3 ﬁyﬁfzﬁgs.%ant ent

5, 064, B02 {St@danseetwish ASTM D273, 00f16reatenihast evenguat &9 .40 .

Typi cal |y, ybojmogeeedaty R6AOGhatkdranegr gethyéd engian R ¥BBES 86 S50

et hyl ene/ a-o]l efin i nterpolgmers, whereinthe a olefin is at_| east one

C3- CZO a- oY &¥9H @EdreBkanBPet RRiRfeend, et erdan O5eRiBAL, to 70

4- et hyl - lwe@siitep@rcknbexene, and 1-octene) and preferably the at |east one
C3-C2 -olefin, s _l-butene. 1-hexene or .1-octene. .Most, preferably, the 10
byl e a- ol e RIS BorSHET Tl BaBrTART o BB e Snd a O CZo

a-ol efi n, avaiiledpecifabmyEaerey H4dnarSy- OB a- Wi lefingtoopoMgaer wildh as an

et hyl ene/ 1 9¢H8N6 rG@ROLYNRE , 1 &1 l1epekibUL EnscCoROLYTRE, (REVY! &0e/sk- pent ene
copol yner or et h%l ene/ 1hexene copol yner. 15 Suitabl e honogeneously branched

li near et h{®&te piYRERELF ofKWise iBYefREPhYeifntrane d6rdeTRtRYeS he

gesi gnat i O\Ep(}fc? ﬁ/@FL%B_ﬂagM dsdlghenraal E@&@m@w&o@oaﬂdeuaﬁﬁrbé hﬁuy20 ]
esig ion E and EXCEED resins by, Exxon em_c ny. The
ror i Lot SSRHES DT nBEP R SRE ZBOLRatT AL TR el 8P ARt & hat 't he
bul k et hyl megm dleprepni sodudstNdWt edthon pyweragetpuitt kapable |l @hg chain
branches/ 1 t r g chaln.pranche t l,. car bons
(wherein tg‘gé)pa]lﬂg?r 63125!38??]%%%&%54 ot h g%k%géne a%dylgr}g%gﬁ cg%l?bboens). 25
Preferred pdlYaRaCcs tar aPREGRIIAtR d@VRILENVDiQN Nshdeehdrs BraMRYOs/ 1000 t ot al
carbons toido /owrg shal 006 ancdrs/obR0Brt 9f b0 LRTP IS 3, 800000 ederably from
0. 05 I, ong éh@don ?Pr anches/ 1000 tqtal carbons tq 1 Iong chai n branched/ 1000
t ot al r o0 BNE BEpBLIRET P ied . 3 Vony ¥t 288°6RLAcHR%/ 1000 t ot al
car bons t oidrdding iegapnl pranches/tE@0@1s0ha¢ loadwons. tAs ased lEteei n, the
term "back hefers t i scr ul e, the term"polymer" or
"bul k pol y?r%%edlragﬁeorgs%iﬁsﬁ%%(ﬁzﬁ\%&gtegghg Fis%nasgg)%taget ﬁ%g‘ﬁ%}l}%r as fornmed
in a 35 remdaradsFoe Bhempmisars, toeferably disstwesni 8l £y B meegarasl3, WO
O1/ 09239 REJ/d 15020426 Sl ane Q! ¥iehga i PORKIBR FUSEnhave at | east

enough nol ecul es with long chain branching such that the average |ung chain
branchithg 1HFaHetBarkepdl eeratrd egh onEasP P iadtdg8toF°PRom 0. 01/ 1000
total carbestpdratarkongl ehdigh hilyharnchea/ 1O trehplraanbess. tohe term "bul k
pol ymer" as used Bgrei n neans the polymer which results fromthe

pol ymeri zat¥dw cest® &G Y A vPepEMYNRYe Gl ecul es and, for

sgbstanti ?I : y |'Iih|éﬁa_ﬁ:r§&ih¥iﬂﬂﬁ 20| YeeEsrri&gldifesninl geul esathavd,ng an
apbsence o dué%%% %a r?cation of the article), off-line (such as after
35 fabrication of the article, for example, film, by unwinding

or wrapping the fabricated article) or on-spool (as such in
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10 branching as well as nol ecul es having | ong chain branching. Thus a "bul k
pol ymer" includes all nol ecul es fornmed during polynerization. It is
under st ood r the substantially |inear polyners, ecul es
have | ong c\kgiﬂ{nmﬁ%&;nchi ng, but a sufficient anmount do su?t?rt a‘t%z‘{iﬂ"e aver age
lI'ong chain 15 branchi ng content of the bulk polyner positively affects the
mel t rheol byy <adeatefi Sibehe Sheafildmeadsity Bnefemdhly,r &dteure properti es)
as describ rei.n _bel.o | SEWNEHR A iter e +Lang,ehai n
br anchi ng %ﬁ%ﬁ?aﬁsﬁ&e %ngaélﬁg?gi n as éc(aeghgihépg%&!%ﬁgﬁﬂ%ﬁa&lgﬁeggt one (1)
car bon | es8he it iHe .nufbep, oin carysferirpdt RBPe@HRIMER PHeeréds short
chai n brang@iig «SGB) ihsodpblaesk hate) RhasSedashat Nedr@tHilt i0h bhe srae
nunber of carbons in the residue of the conpnoner after it is incorporated
into the poPIRRTITHONeds| BUBSRRBIMCLY FEFadsatRaAnpte) HeGIESPraRePRI Iy |i near
et hyl ene/ lragifiorpeltygeeohas mwegadxazes with | ong chain branches of at
| east seven (7). car bQCP‘S in Iength ttg?’lut 1t akso ha?srhshort ch%i.n branches of
only six (6) carbMETPRT| 5ﬁﬁ?cﬁ. Vol HEV R B SRe hi eg AR BE AP | ngui shed
from short (Bfefdhabl ybedrchrog byamusimpdid€Cinot| Earcamgrest iontr esdeance ( NVR)
spectrosco LaLted f t ;
honopol m?é,ﬂ?%%%ﬁgglgb%gﬁfi 1?%%1 lPsllengrtfnﬁégﬂng%ﬁ%déag{ b%a%lgﬁﬁ,ge?@}(/.
Macr ond . Chlegn usehyef hed2gm¢ 2@anyonp o gdtzogen19g8yystandiater as a practi cal
matter, cufipSilvehdatBUGhert oiSt dRoalituG e 8800 8RESL SPRG] CR$CBRY & PRED!
determne the length of a Iong chain branch in excess of about six (6)
carbon -51PY UHAHORNISEET QAT HASBORE 0RRY it adich, this
anal yti cal shiesturitjue daBBohindéBisthiguipsir fhehurea Gr&ai 1/ hseacbatedr anch
and a sevth%%UeOL)V.car bon_br antch. 'I;h% Idoggmchaiagupr anch can be as long as
about the LaHR TENGHR 35 PRE Fength Bt hE"Bof § &S Dackbone. 5 Al t hough
convent? onal 1'@ansdliekingagaethe prmwortadceithezteosodgykdagnot det er m ne
the |l ength n hai i C o} i3 n there are
cQtt.aIéShént:), qnQ th . g{;@%ﬁo gﬂq’?:h%, ?i?% br St X AHAQ f3h8FBon

ot her known te gues us uant i g or determning the presence

. y ) :
of long chafh 7 aifeides SHiBaRYP efrtPoIskFepsneratl udintg UHe erENERe/ 1- oct ene
i nterpol ynBaSes Far®6ayphie, aufatant o¥gandmdPP1 BPAS dpehesst hat | ong chain
br anchi ng freﬂl@nn%ogLCB% can be respresent ed b%%t he equati on LCH=b/ MWV
wherein b 8¢ §2355°3b TRAYHRS APGr S9BP hEFDRrODICAEREYLRARER BT anches
per not@cubeadnccddalits tilhenywenpditelgveriageansl etml ar wei ght. The nol ecul ar
wei ght ave . chai T, I h C ISt et erm ned
by Jol per DogFT s A 800, SO A B e M AL S U BB L8]
respect i vefijbut yilig ngtikkercatef ustamthsdackbrtguasitdindusg ogitodeeer héad ng t he

presence ofa Lok tal, N RhANCHSSy 1 Jt £t RKeRBHRP YAESHohdnAtleUdi Agy
et hyl ene/ 1-octene interpolyners are gel perneation chromatography coupl ed

pol yrI . perr
with a | onwcargeyjatser epPghRta bt idityg tdefatevra¥aP@LALLS) and gel
per meazs ondch¢OBiiogaapBye s oslpd ashmiitdnlardif Eefreddival porseanet er detector
(GPC-DV). The use of ese_techni ques f.or long.chain branch detection and
t he under ! 91 hy tHé0r | ggehgeéag)ésg% C\Oé Imlé%gﬁ?re%f €t qiagytsﬁg)l FePRTIFE  See,
for exanpl én Zigahal@thlc amdust octyriyed lyVWetyvedn CHeErh abkly§.0337phrd301

(1949) and Rudi , I ; ﬁ]?& o [ [ John
Wley & Sons, I\%v‘x?f\%os’relr(ly%ggg%a%%%??gfﬁg%%\ge% er§dté3 rtoétilgaﬁgt P. Steve

Chum bot hl15ritgEte tDowaEReAPERPVCHIPATPANAE PRECIATHENY4, 1994 conference

of thesdredgspfiittlonAnal yhi£adr Ghaniistbmpatflasrasdt ascorprSoci ety (FACSS)
in St. Loulrs, Mssouri,, Er esented data denpnstrating that GPC-DV i s i ndeed
a useful tBEHMR e fFEradddht FYIRHG tetriallyl isocyanurate,

pentaerthritol tetramethacrylate, glutaraldehyde, ethylene

glycol dimethacrylate, diallyl maleate, dipropargyl maleate,

dipropargyl monoallyl cyanurate, dicumyl peroxide, di-tert-
35 Dbutyl peroxide, t-butyl perbenzoate, benzoyl peroxide, cumene

hydroperoxide, t-butyl peroctoate, methyl ethyl ketone
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35 presence of long chain branches in substantially |inear ethylene
polymers. In particular, deGoot and Chum found -52 WO 01/ 09239

PCT/ i 1S00/ 29838fassvat the | evel of |ong chain branches i nrpeshsiwsacal |y

| i near ethyl ene hormpol yrrer sanpl es neasured using the Zi mttocknmayer
equation correlated wi th the | eyel of |long chain branches asured

usi ng 13C W"l@elfu?mﬁe?mmlo&' S3Ad ErRiM Yo RTF oraberaRe pridddyde of

oct ene doq&ﬂ&:hd@haﬂgﬁt%ﬂil@tﬂ)’dﬁ&d;tﬂﬁﬂté vﬁwﬁ&ﬁfobhlﬂglpﬂiyﬁﬂwlaeﬂae sanpl es
in solutlon nd, .as _such an -acco [ mel i ncrease
attribut abT %imat&f’engg%%e * ch&EhSBF #c%reo lrbac{ I?r?&r;n%ﬁﬁe? hg l?m“is é‘rcent 10
oct ene i n thre prasphs. iByerd@cnn\aalew:pmgommms odntqh baveopot - nol ecul ar wei ght
increase agf{dd ctgng sher c t apd Chum
showed thatJ GP%M%QQ ?tﬂ%t l'bsge %t geauan%‘f et}lrl%\r%eF%? ?%%—Qghal n branches
in substar®d &7% |inear ethyl ene/ octene copol ynmers. 15 DeG oot and Chum

al so showed t hak QeQ's@torQé aé aaaiélwd@aﬁ KRS 18tk HAGEEE@ N Pltnl0g( GPC
Wi ght Avera e Mol ecul ar g 1b§{ as determned by GPC-DV illustrates that

the | ong cHdPHeBranBRFRRP @Bt MebRod HE ek dRt thE al”t')‘i’rg br anchi ng) of

subst ant i a{dwedernegreeéfwm&h@obyaetadaa@dlaﬁv@q@pa&abiﬁtimddw v@k high
pressyre, g gnched ow %nSItﬁ ]g et | ene LDPE d are clearly
di sti nct fr SCRVPERR PIRSHETE C5r SaIREHE 1Y A eZisgﬁ‘ eftt ecrﬁngfl ysts such
as titani Lhaaﬁorxplsenees arkke ortdiylany hotegesrigmes .caPakystabbuctthas haf ni um
and vanadigip.caBphaxes: @ e ditler 4R LA 10 I9hd RGRE LAY efie polymers, fhe
enpirical ‘effect o e presence o ong chain branching is mani fested as
enhanced rifddtdgrésl hpabperidesxamPén, afeeafisshttibRnedrapguakpree®ded in terns
of gas extydigh@npeheenet (YaddFEBh tasULSSa AN ightmelt thtow, [1o/1Z,

i ncregses. 30 The supstantially linear ethylene polyners used in the

present i RASERGA2EPE a uni que ¢l ass of conpounds that are further defined
in US Patent N@he5aR7Pe@36,or@pplrbeabd caddimiver i@7AR¥60d3Esd fid etleCct ober

15, 1991; n 208, nu [ 1 iled
Sept enber #,%@%B%gé%w%%% %‘Sglgi' éﬁ{ gﬁgié%%%oomgﬁgggééﬁ?o%%nun%
08/ 730, 766,esit] edeCeroberd Bglditd9e. inEgoduayiEn) amp9R39s AN ?S@OAZOSZG

Substanti ald ¥ LihgRt SLivdfne by prE e HiififyererShgai, bbgaw; lzy g LReAyhRe class
of pgg?/orrers conventional ly Known as honogeneously branched 1i near ethyl ene

pol ymer’s REEGEPbed™AbBRE: RTELeraPLExERYT & By EPst ol P PEeaht

3, 645, 992. (b%%ea an tn@ousdtam wdiight N6t i e siRtbantibaly ynjdiRhatkhy! ene

pol ymer s ng( I| near pol yner backbone in the conventional sense of
the term’ aPp |s t he case for honbgeneously branched |inear ethyl ene
pol ymers. Subsﬂ'aﬁt ehdutﬂylct igreg@osét hgh ensulpdiapvtend 1| Bpdxbddrartedl

st ani 11 canilod pomihbe ol a3y efoRal yagssndown eapventionally as

het erogeneous y branch traditiona pol yneri ze i near et hyl ene
i nt er gol yrATPOELEECRXEHPIRE CHOEEAIPBRF dehsiurpdpbly EL RSt en@ftingear | ow

density paliyehbybgbe Dfs rpcglyn@ensh&ybm_l m&xlhe@eaﬁa@lﬁ,sdwec@&a bg, using

the techni que di scLosed 15 gﬁerso I n US Pat ent 698) in

t hat subst® g‘r?to Sanpy Y n%]a]rar@t ﬁ’); diat elﬁdﬂeyﬁélf:gra?%y‘ﬁ%‘hﬁé’el"i’éaiﬁ& 9% br anched
pol yners. d%moisbbe;:lsum:tsauuneal | Pré&faessl ot hyﬂeeeelpﬂéygnmfs:eail polgméter from
the class ffﬁﬁﬁ SLeagNge s%dg’@%gf &t Iyl %@‘r’nogg ¢ S$ndi'k ’u@%t

subst anti zi'l near 2 I"en ymers are C eri ze as essentially
| ackiA§ a %fé&guﬁabh@#ﬁ@wrdéﬁ!?myamomrqmrailtllpne pol ymer fraction as

det erm ned usi @glaaﬁférwlaatnlérsefakswgar% t&f&@ﬁhﬁ%é%@teh@e&sgbﬂéque The
substantially |inear ethylene elastoners and 25 plastoners for use in the

present i RPERCEARIPR ¥hartdcCOPPRENGES Hialiudg those of the general

formula

Rl 0
l |
~30-

35



(a) nelt flowratio, Ilo/lZ >_ 5.63, (b) a nolecular weight distribution,
MV M-, as determ ned by gel perneation chromatography and 30 defined by the

equation: ( /~ ~ (I'lo/ly) - 4.63, (c) a gas extrusi 60409 such
that the cri |ca?5b?shear rate at onset of surface nelt frg"c&t'rﬁl;rﬁe‘%oo%yt

substantially |inear et hyl ene polyner is at 35 | east 50 percent greater
than the critical h ; 54 01 /09239 PCT/I%H, SQ0/ 20821 rate, at the
onset of surfacdé& H% f?ac’f%rae Y§-ogeri AkP *% A §5PYREr* Fbrkin t he
subst ant i addey d iorear wet hyt enealiyoethandwiidre o iisedr, gt byl &nen piod yarer
corrpriseth ponopgr, or, n ngar ,et e ymer
has an |Z and galﬁfllgﬁg ?h?ﬁ fe)nlnﬁep%eggeo§r?ﬁe sﬁ'ﬁ‘staﬁ:t%l gl’l 5X+|Qnaecaﬁr)cﬂet hyl ene
pol ymerd arﬂdﬂdﬁrp@rr@entﬂ.hew ez jucitoly zebilei chjamhreagraug eévchbf as han

subst ant i alj %‘%@GSGBQVL‘?@%M Wb 2BdcL ARG i 'd’cf‘oﬁ’r(s QeBY! ERgnp ymer 10

are nmeasure erature using a gas extrusion rheoneter,
(d) a si nm@WXM:eﬁéhPFal %‘é:ta?w)ngaéallewnﬁ‘?% Ose, exdrelag peak between

-30 and 150G oa(?,qt ,18rh8dxf SEAY tEoresRahpBd, WBedAudxyh 9 Q1865w cm .

Det ermi nati on he critical shear rate_and critical ear stress in
regards t APEIXYF PACPRr B2 hifomad GPhE? %‘é‘b‘frbgv%}soégf’ﬁ%’éa% as

" Theolimgi c@drn@ﬂmssaagtymqu" d(Biphnoly3opey f canmathb Wei BYbat fjast &xt r usi on
r heonet er R S extru5|on rheo ter_is de r M._ Shi da,
RN ah o rBgpd (Ka BATL Sl n20, BPOEP: S 5 13628 DR Heddp, ST 0%
11, p. 77hgvigig7L &nd6i qaﬂbworasiomss 1hoiluwb‘17¢erwaFﬁTaSIhlecprbyls@htrhaibeal Y,

published by eNQﬁgF.a&‘i’eR?f”JH%' dCRe {zl B2lp oM PR %Zkg? 25 The

Tl
pI’OCGSSI ng I naex g b is neasured at a erat ure of C at nltrogen
8

pressure of 25t e(37bangy @) b@sgﬁgfﬁe‘l‘) T2F6 SURERapr53L L cr onet er s)

di ametyey (rwc&fo%rea;audabﬂo@@%mm& 6363nm191&met&fn§>)on@hanst:eﬁhéil e for high
fl ow polyners, for exa It |nd reater%jfe 20:1 L/D

die 30 haVgifs HEF Eﬁf“ParﬁTEEl%fhg?ye t&‘F fé c@é’gf‘ﬁb Yntfex is
cal cul at edbrgantid bepoksee ungither oRIfbRe cfmldhmriLm_g aeghapiog: ol = 2.15 X 106

dyne/cre/ (1fa céttigggégéé‘éﬁmaﬂts?ﬁ?%ﬁg%ﬁ %%%eoﬁbqve/tﬁﬁﬂ Qfa'lnr’e ) i's the

shear 35 stress a e "shear is the -55
WO 01/ 092385 ST QseglaomMylmamtﬁapelmelc Helamd Icoaponept deelivred by t he

:‘Mg' | oWy SOHALIOBr $4uR Lad R SRALMIAD. 748 (A ARIR!, ¥ne- St Y i N) 3,
ere: or crosslinking reaction takes place following the shaping or

fabrication operation by reaction between the grafted silane
groups and water. The water permeating into the bulk polymer
from the atmosphere or from a water bath or “sauna”. The

25 phase of the process during which the crosslinks are created
is commonly referred to as the “cure phase” and the process
itself is commonly referred to as “curing”.

Any silane that effectively grafts to and crosslinks the

elastic composition or its blend components can be used in

30 the present invention. Suitable silanes include unsaturated
silanes that comprise an ethylenically unsaturated
hydrocarbyl group, such as a vinyl, allyl, isopropenyl,
butenyl, cyclohexenyl or y-(meth)acryloxy allyl group, and a
hydrolyzable group, such as, for example, a hydrocarbyloxy,

35 hydrocarbonyloxy, or hydrocarbylamino group. Examples of
‘hydrolyzable groups include methoxy, ethoxy, formyloxy,

acetoxy, proprionyloxy, and alkyl or arylamino groups.
-31 -



5 Q is the extrusion rate (gns/mn), 0.745 is the nelt density of

pol yethyl ene (gmicnB), and D aneter is the orifice dianmeter of the
capillary (woolvem}a 10 The Pl is the apparent viscosity @cCTaSnezoezs al
measured at apparent shear stress of 2.15 x 106 dyne/cnz (215 MPa). For ‘
substantially_linear .ethylene palyners, the Pl js |ess.than or.,equal to 70
percent of {Df%g?r%?dazflggﬁéén‘t”F%nfcalTé/I"lnr‘Félgl”ré‘gﬁQI%L]éo"pyolsx}r}‘épeﬁaw‘h an |2,

MN Mh and demsibiy gadhetiSontd htlre tperl ypercenThe$e tdid ahelsskadt theéiy | i near

et hyl ene p . S r r VS ar ent, s r rate plot is
used to idlg%%ﬁlqﬁ/ %fﬁgjr%gﬁ?gfg?é%t%}reeg m;%ngﬁ% %?/_%(?Pl}e%géaehg? ni t rogen
pressures Profe5BD oo Megergen g §8363 -t o VaBykgt cimgtimxyusihgneheviiel or GER

test apparal sy ,8Yisqush¥, deseleicR§dcr fE6Y 4 0 + RapBmis £ Ys 4 our nal of
Rheol ogy, 30(2). BRpigant. [ haery crfESR) B0 <Y mlr'éf)rosv&l%gt%e, t he

above a certain critical |
observed eRPf ubatteINes @guFheFei TELARRF BEehEBAIPEREaHSS Filddnent 0 two mai n
]EypeS: sur £86€s 1 Ke ofsr aatungeailrtd tgﬁcssdannffelhtiaﬁ.f(rjpﬂztaurfq.llsgriace mel t
racture occurs under apparent st ea w condi ti.ons and ranges in

det ai | froﬂf?%%%t’o%??ﬁ’eggfag?rﬂ?%‘ést % c%ﬁés PREE ML, PH‘BY?"shar kski n".
In this discieshow, silanenset of surface nelt fracture is 30 characterized
at th egi nni of ing.e at I i ch the surface roughness
of ext(:a’lr(ﬁdate cg%eorﬁnéf%g'lie: ggt%e(% a%e{j 533:0%6;%%%%#%é;tlinoﬁ%eTﬁgeg?? i cal shear
rate at onsevemfiauchac¥angl videlactdapentongt heverdistfactiogs| such near

ethyl ene pehyNBfSades idkeh 8aShrAL NEHERLnEL EALEL, thARlRg critical 35 shear
rate at the onset of surface nelt fracture of a linear ethyl ene pol yner

havi ng abo%tf 1R yre OF 22848 RIANH e 56lechirpl o234 tARFER1S00/ 2082G

Pr ef er abl yapphiecadiidn, cahdshear 1 &t rles%oak . Ons&he dr swybacalmgl 4t fracture for
the s taptially dinear _ethyl ene .pal rs used in the invention, is greater
t han ;P% xﬂal‘.i‘)%t a&/y'nsé/ 8ﬁ1§f?§§%ng‘3 .1e§sér”§s2' eIt T P& E‘P@ 58§u¥%s’]aﬁ unst eady
fl ow condi {plons iEndisedngeSonsi dtadiilonsr ofh ceguwraren @ tednatongny cugh and
snoot h, heLi¢a 1, eh% kubO frgg%ggdi [ M1 Q0 clal tability,
(for exarrp'lle,ﬁj 7 bl c%wnw{f’)i F%n pr ulctlg)gn?rtéhrgggsée&ge %c@éﬁgﬁla e m ni mal,

i f not absehtSilgpie crPeréarkendedi0 angt ynicahbetthef mgyinaReameUnt fract ure

(OSMF) andogrififid c3Bealiskd LS ndRSekcOLa 0 O etRibibli {act Wise { OGVF)
wi ||l be used herein hased on the changes of surface roughness and

conf i gt at PFONLHIEThéE eREF uddht e 2965t HIdBATHY ReEERNIESH FREIRUDSt antial |y

| i near et hyhene' paipfemsansethe rethydeneventensnlyhiert.he critical shear
stress at onset..of .gr fr ure i ahl than 9 x 106
dyne/ cnz (900 I\%% .sqll—'gflgtgg&bsrlolcneek(sési ﬁg F%agég%g{oeg%%ngﬁg%l%?énd for the GER
mel t fracteeerarditaon Aasebh, ondbdtlend ghrpon¢memnt dhRykéastpol yners are
tested W tbgulod ABABYCahy | S erRNYnd? ROEnHRYVE 2A-AREG 1HaphL0 ppm (parts
per m]llion) alum num catal yst residue. Preferably, however, for,the
processl nPTifACSRd Aeffes rertindd tBdFdatehibstiaft e¥PMpLe: nReFo%idfd ene

pol yners dond anicaidemgbtihex) dants;, wahzafgphedmicltSionhi Bder eda phenolite

phosphi tes_or_.phosphoni t.es r ef.er abl opbj natjon of a 25 phenol or

hi nder ed p%reanfo i eggﬁﬂols%hclpltsé:l&seg % g@éh%@.mwe nol ecul ar wei ghts and
mol ecul ar wei ghRutdi $bri pifiormntarsé ldeeegnt ficthdyy oggknper et iators

chr omat 0gr AnG BRCLea S A Srnbhel S¢a: MLels,160C; bi ohy d giper at ur e
chromat ographic unit egul pped with a differenti al refractonmeter and

t hr ee 3l uffis VRRMFLRedborDs} tRELRFFEAE  cBL UReIEt Jrud Yauppresiddy Pol yrer

Labor at or i st AN ghetbens 0888 BeriziH e ge Wbk DOl Eintinge fyQtogfBox ik, +105 and
106P, . For etytS]LyI ene Qol ¥rrer S, tge uni 5 oger ating tenperature is 140C and
the sol verRU§¥% PeFOSLOpten Hiden£EREL KPEPRSWRTR XIS, por RehM IR Yd5 wei ght
sol uti ons bfs-4dig tseopyesparexypmepaned iairynjmaiixabe, Cony ef &l buthar the
substanti al | yv. hydr.aogenat ed. bl.gck WO 01/ 09239 PCT/[LJS00/ 2082fi pol yners,
the unit o%ee];r/aactéler?écgt'err%eg'glttuarbceiel §%95c° TR tlrsaﬁfag’b?h?%ﬁg?é used as the
sol verS, Misuiittebl eTheosmowtte dfs ihi@iatotidan ereshni hut eitanis t he i nj ection
size is typjgialdivy180e 8Lt Ol tef SmoBnE0S e tde 12thy! N6y POéyé?éfab\yﬁefe used
in the present 1 nvention, the nolecular weight determ nation wth respect
to the polynmer backbone is deduced by3asi ng narrow nol ecul ar wei ght

di stribution polystyrene standards (from Pol ynmer Laboratories) in
conjunction with their elution volunmes. The 10 equi val ent pol yet hyl ene

nol ecul ar wei ghts are determ ned by using appropriate Mark-Houw nk
coefficients for polyethylene and pol ystyrene (as described by WIlians and
Ward in Journal of Polyner Science, Polyner Fetters, Vol. 6, p. 621, 1968)
to derive the following equation: b 1 5 Moolyethylene a * (Mol ystyrene)



In this equation, a = 0.4316 and b = 1. 0. Wi ght average nol ecul ar wei ght,
M/v, is calculated in the usual manner according to the follow ng fornula:
= (E wi( VWhere w;, is the weight fraction of t svmth
rml ecul ar %\A@”ﬁt M el ut| ng fromthe GPC colum in frac ﬁ?ﬂ ?"ld%{ﬁd =1
when cal culating MVWand | = -1 when calculating Mi. For the at |east one
hormgeneoustyld:rrmdhéﬁ ephyl eneypitalier, tthedinntidmecprdzseninoitnesatedn, t he
Mv M is pgefer n , rfr@l £5S ha st
preferably 2151? §§§§ g@ dgfe%c{ogec?{ézféls ?nft‘ne ¢anggthof '}FQ mciPD
and nost e§pe%¢%1lqr;ﬂsistilnherreﬁgienﬂrlcﬁﬁq @lse 223, vauhstigietlival byt Flnear

et hyl ene p@*ﬁf@éﬁ AR sHRAARBr | Pn DEVA SX Bl 8NE s PhOCFSSADI] 11t ¥ndd8ePi | €
having a relatively narrow nplecul ar weight distribution (that is, t he

Mv/ M- raat i Br?gerﬁ?]tyyﬁe&{??? F8sE anfhf4315) . Surprisingly, unlike
honogeneousl y mmee@ogeﬂe@usidnﬁmmea Ehnepé @éé’d’k&ﬂ@rﬁ@tymé& the
mel t flowrailo /IZ%} of substantially |inear 1g_a‘_,\%l%/e gprgrs can be
vari ed ess&h ?réeflcifcisﬁ&é eﬁﬂeﬁ?lg)“%feltaﬁ‘élﬁo%@%ﬁf gt *di &EFPButi on,

MV M-. Accomdpasrgéryt,, espepraféyrdd mdtemogdedtexblensd otrhqortmmeszs‘.abl they is
desired, tg: pr&fSl red o8 ey U0 QU 0239 PEILLISD0L20%RN. ot Ryl fing, pol yrer
for use in the resent "Rvent T on 1's a hofo geneously ranched Subst antially
| i nearl®t h?ﬂl%ﬁ&ﬂﬁd@n‘pol ?Mrgrmltrm)lc@n@eﬁspnal peu Yohety theahgdts for
use 5 mnu{eﬁgyfm&e%ula%a%%%ém iRt @xb%%neo'zxw S dgleydey
constrai ned geonetry cat al as disclosed’in U.'S. application number

07/ 595, 903betwéad 1PN pngd, 219‘@1) clepSndappI upen e mmbelence‘z’/ 768 664 filed
Sept enber 11%eS,£PahEN 32,380 (application nunber

07/ 758, 6545}‘;@‘*&%&1%0&% TEhE ! Jgp ’%302 (appl i cation nunber 07/547,728):
U.S. Patent No.Ir, a@mtggs Fap@t|l:%ﬁﬂtomnmﬁbwt@miz@lllksmrouesat%tent No.
5,453, 440 fgek | A NYHDCL B A0 GA3ke 1L SomBBd Ao Ne a5, 374, 696
(application numnber 08/ 08, 003); U. S. Patent No. 532,394 (application
nunber 08/ 9B5LMEE)LY Besmade HEee AT \GPMPSiges, 87ﬁli%|ﬁﬁ @tion nunber

08/ 294, 469§ubm&ia31yPayeabgé\ioat&1 Jt&%cwgoa@:a@fl&adlmtm&ber 07/ 647, 111) .
Sui t abl e cat st corrﬁl exeas_ % %533?3]1 ﬁ ar ed accor %to t he teachi ngs
of WD 93/ 081 ThETpAt ent T} Bretf dit eﬁhat Tt he

nonocycl oplehera@hmydltﬁ ] Bnlaﬂ*samtmwemldrobehaneqbddm ippdlymen cat al ysts
taught,d n Pﬁ?léaﬁoz%ul%r?rﬁ £l S0, A8ld §yed b Qfe§fH§ atk'h%r‘in%lﬁ%lé”
prepar|ng the pol'ymers o Re present vEnt T on

pol yer i zaPPbyeidinesensosugatenatad .y peémem%% Ftﬂd?éihGés}erl bed in US
Pat ent No. él@iﬁlr%aGan&rE’aé 581 P r 3 %Z&y?%@ngﬁl&é}% \dR 182t gat No.

5, 665, 800, especi al strict_attention to ui.r ement  of

cont i nuousPPOYSHfEt ?ﬁ?SﬁtegﬁtWW% o Sﬂn'h@trh t44€ 4Fi8 descri bed
in PCT/US 92408812 (hidl edrﬂt&bmaroﬂion}aga):oga'ﬂwtéd)rhegmkngoctgﬁ\ets/st s may be
furth descri S risin gord i on L ex conprising
a rretg of gr 08%5 %rfggopo merI_ant i 3'aL§e?| es o e Jﬁle; é?.mga. c Tabl e of

t he El emenslsbammadéb'obadrq@er(aa;dybrid@@knppemesui:m idtieedehp shia

const rai n- L hgued ng rgelcﬁt ¥s seand 1 Bayi AG: 31 GRS aihed geonetry about
the netal atom such that the ang at the netal between the centroid of

t he del ocaW%‘"e‘bllV%l}B%thFE@eHl‘ﬁ%l%d?ﬂiéféFrﬁBPéP? A TS tOBRESE BF at | east

one -59 V) OdANWBARETEA BOOY 20 Grit e BBBYIE NG FURSGIskypBEits | ess than
such arrbogl e in a simlar conplex containing a simlar pi-bonded noiety

| acki ntf i nesienad st Fai A=94edde AgteaBetyisienta? &atCaor¥vi ded further t hat

for such compkExRSIORYRELS AP & dd1¥o19R8r dehpcali49¢, 5 substituted
pi - bonded noiety, only one thereof for each netal atomof the conplex is a

cyclic, dePoteiorydenguBetYReH e hiBbiasqdnBPEyREOPHENCAPAL-YBEL f (AR her
Conprises ala &dniatdld R8ermoplastic polyurethane, an elastic

copolyester (e.g Hytrel™ from Dupoont and Arnitel™ from

2.5

35 Aakzo), a partially hydrogenated block polymer, an elastic
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cocatal yst. Suitable cocatal ysts for use herein include polyneric or 10
ol i goneri c al um noxanes, especially nethyl alum noxane, as well as inert,
conpati bl e, woeneney di nati ng, ion form ng conpounds. So-cadragommaid i ed
met hyl al um noxane (MVAO) is also suitable for use as a cocatal yst. One

t echni que foI%gi%oari Rg such }mdi.fi eq gl gm noxane isldi scl oseﬁg in US Patent
15 No. 5, 099 58Y.9¢A GnP h¥kaNTCERN ST BePadd PR BFbsed T fUs Pat ent
No. 5, 218, €VdstdierPat et aNbocdn<386 024 zetlSs Ratleriti Npolyme4l , 585; US Pat ent
No. 5, 091, 583: e 018,4799; : 78: and US
Patent No. 9, Sﬁiggg %S%O%ﬁs%oxar?eg,gepggl %:J%él ﬁig;or?llégicfoﬁkggggr%?h% #

al um noxan@&gbstgndnaddgdhyAredenaisid) pdeckappbynemandyeeel ipl§fised such

that the caiaddcier 83 JUSsEEGRRE NiGcRal NG & fpdl RNeP:nPRhYEBEMd S JF ef erably
in the range of fromO to 20 ppm alum num especially fromO to 10 ppm

al umi num BIRPUANEE PRrEperably 25 GRr61ES BeiRmeasiti fakRlYHt or der to
measur e t heydidk (Folry BREmPLOPES tHAamgehebusxpmtanhchHald ekhiebhefracture),

HCL j d t t the .alym f t he , pol . Pref d
cocat al ystROLAIRGEED Ped | NVECSNHdALGS: HPRGTT FPH6M5n LELRIBUNIS S uch as

t hose descor bethdmgeebRs b W3thchsubdtiantr adtlyldmeedntetrhyglemer)ar e produced

via a nt i ( I I i ion process
using a I%gs &%r?gar?'eggtggﬁgﬁ%{ll@le%ﬁg,geggp%é ;gc]logcg(eggflry{% %@é da7187, WO
93/ 071B8, BWYAABIB/ 672899Mmehar cdiesabBer 3Bate frepdddedousred Frultiple
reactors (£oKianPl@pettdds thdMyildtRbept8ass Oind/Halhguiakion as descri bed

in USP 3,914, 342) -60 WO 01/ 09239 PCT/1JS00/2082C at a pol yneri zati on
t enper at ur ReBIRFTANESs BFEP.EF F$Ti P pF B Rt S h & &SP &r pofYner s havi ng t he

desired prppetidasr, TheehtstoplayLaatonsl ¢alydd@patatdedlotkseries or in
parallel, wiih at |east_one constragi_ned geonetry catalyst enployed in 5 at
| east ©Ohe %?hfr%eer raé'gcFo?%.fyggebfs]ﬁnaﬁﬁiagﬁwgfi%Iéé”rla&%ﬁ)?‘leénahﬁﬁl yners can be
prepar ed vsarphicsiogiyi hupusved|udnagntyshurbygalorargaslphase pedovmsy zati on
in the pre e 2 69nst s AL el 9 y yst., U hod

di scl osed ?ﬁr%%agfé, 5%5 A.é%e%lkot E%threr{érigg%ﬁolr@%aﬁ%ggﬁgggﬁé}%blﬁ)erfor med
in any reakydroaqpetem Rhoth PALMME-art including, but not limted to, a

tank reactor(s)BlendsPRetR & GCLroPlylefe! BEYFIhd NG He0QR sbEBES O Sge !

conbi nat i ons tcg%é.ﬁ()f any rgt?];to or all rfa(ft or %g)oper at ed fal‘tl ally or
conpl et'el ySHe Ve hPFRr At Mo dPrEat PG ETe & PS™OgRBPRRFTHN of bot h.

Pr ef er abl ybrandeat ientglisné goplyreact dorsohet pepgraltyioer bfafieesrpr ocess i s
used to Uaé'éﬁ{a%%% %Qﬁr%?%}r?a[’é 18l érLEQS&Ebfé '%’i‘rahp@tci‘g?éhi%s din the
present invention. I n general, the contrnuous polynmérization required to 20
manuf act ur testlofsaneildl 8y 3% fuigh stiigkehénpotates.s $8¢. boncotamplieshed at
condi ti onsyygldokRWAaL NpdtenPrdp1idbt 160 £ RH SfarbRt b, 0fod®m nsky- Sinn
type pol ynerization_reactions, that is, tenperatures fromQ0 to 250C and
pressures FIYH dtioSpheFREY tPokso0 Nar nrﬁ%ﬁ%rre%1 G0 /PSS . O BRGEE DN, 25
sol ution, wiwgans egaslphaseciordedidiebepr pEEGSr c3N@inkl/eAly laye e 18mph-oyed i f
desired. A suppart mey.be empl oued ingthe polymerization, but preferably

t he cat al ys? are used I n a honbgeneous ?t =", sof“ub?e‘}' manner. It wll,
of course,pbeyrampvéenat palymert” t he 30 active catal yst systemforns in situ
if the catalystceandathe coralidly $o168TRPNEN &, RRLGAk grfn@ﬂsﬂc?eq Gorectly to
t he porFlggrrerl zation proctess and a suitable solvent or 3 | uent, 1'ncluding
conden¥ed ATHHEr, PPYRERELENE sEHLEYPBNG nRPTORALYAT Ipr oBRSESEYRETISY however
preferred éghfiend/thghacstiyei Bargalrabyshetd), a1ppRabALeifgtep in a suitable
solvent prior tq adding the sane to the $o| meri zation mxture. -61 WO
01/ 09239 #@ﬁqpfcsidﬁ‘ﬁéészﬁlﬁ*hea%@ﬁétyaﬁPP&’r B {R1oRH CBEN)PRARC hISFter s used in
t he presenilphavenkifan aneeipdemealsymenshods etdteregpeyinetd af | east one

C3-CZO a-ol ef.in _and/ or -C18 diolefin,. al.yner f_ethyl ene and an

a-ol efin of° -réféqgg?b‘%ﬁd aefnorﬁcsipg]raeoegf)le%cﬂga}‘fly 95 agr 2?3# e%.c €% erm

"i nt er¥fol yatats.as di scussed above is used herein to indicate a copol yner,
or a terpol ymerre WAGERraBlvd AL, 098¢ AL hﬁclqwzqn%ﬁret%m&péywe zed with

et hyl ene or propylene to nmake the interpolynmer. Suitable unsaturated
conmononers useful for polynerizing 103 th ethyl ene include, for exanple,
et hyl enically unsaturated nononers, conjugated or non-conjugated dines,

pol yenes, etc. Exanples of such conmononers include C3-CZO a-ol efins such as
propyl ene, isobutyl ene, 1-butene, 1-hexene, 1-pentene, 4nethyl-1-pentene,

1- hept ene, 1-octene, 1-nonene, and 1



15 decene. Preferred conononers include propyl ene, 1-butene, 1lpentene,

1- hexene, 4-nethyl-1-pentene, 1l-heptene, and loctene, and 1-octene is
especi al 'y ph6{/shied. G her suitable nmonomers include sty &RRondRbo- Of

al kyl - substltuteé styrenes, vinyl benzocycl obut ane, 1, 4- hexadlene 1,7 20
oct adi ene, and napht henics (for exanple, cyclopentene cycl ohexene and
cycloocten‘él)'t limiged pref evbeirntisddivméanear hethyleneamolameyshydr ogenat ed

bl ock pol ymode%etah%ﬁglegr%ém@tlllr@%&t c@RG100L VRS Omd.ane pol yner. Suitable
pol ypr opyl ene ‘pol ynerS_for 25 use in the invention, |nclud|ng random bl ock

propyl ene RAtRASIFERESY ePEanched disepaprEnylens al Makvelingr L ARPF act ur er s,
such as, fDéw ek, pbhpeeh{yidad yaliebEnS amdrﬂwme@yerlmabe@nwny At

ESOORENE 40 e Buio S6F o VREED mBHEvR CC8hs & LAY <SBISRET < for use:

in the | nva&DBEEIN aandehwghldklmsnmry|p0]ty|@$hw93eatww)()f,omlghappéesusee D M

Bi t al I ti

of “Polyl acti't At Bot YEERL I, (ERD "ByhIPend M3 st bl allRR 00551 °°
EP 0 515208/p0lamerER ethyiane/maadarii9239cPETIEME00/c2082iyme798896A2) .

Sui tabl e polyyldid/at:3ghd POl Tz iSnSHEPL | CROIEIR Mlethby by, Car gl || Dow

under the deS|gnat|on EcoPLA. Suitable thernDp asti c pol yurethane pol yners
f or ué%)lna?#ﬁaﬁﬂ@@éﬁtF@HO%?Eﬁ(Xﬁﬁﬁﬁ%ﬁ“&VW?“&%a?¢%&ﬂ¥?fﬁﬂ%%'The Dow 5 Cheni cal

Corrpanxd/ un@kﬁjoltﬁ@x@esbgﬁ@lelg@/&ﬁuifﬁlﬂéuﬁoésum@bﬂ Q:dpblmb@fsl n carbon

nonoxi de inte an be manufactured usin ressure
free-radi & %é%%ﬁéggpfa P%ﬁp?&XWﬁﬁﬁ;anﬁoﬁgegrym? m2 588%5 actured
usi ng tradpdlwreals, ZB@Q&&Enéb$tym&mﬁzﬂnysrsoaﬂdeﬂilegmaftwmbulfheduse of

so-cal |l ed ene C t f,

referencedg rein §g§5eggg$¥%%bﬁ%ﬁfﬁg§a§g |c%? i |t|ate§% #Qﬁg%ressure
carbomyd cothaiaf AGDEEhGHEAR) {Kﬂ%hﬁ%@@esaéhYbSt%t¢BHQ%M@eééryﬁPé aci d

i nter pol yneggufias) Q%hwaﬁé;a@&wm&}ylaw R@@ﬁﬁl@wom@% in 15 the art

i ncl udi ng t he net hods’ t aught honmson and U S. Patent No.

3, 520, 861 %HWW%E‘RFHM%W%{Y%W ) s, aRBsetWW/?@fhm&tébb 392; and

5, 384, 373. a&tyj I=adad QEﬂMhyleﬂﬁbNyMBMs)aC@bayButﬁIéﬁ¢KMBBn3r%thgleﬂée in the

i nvention arﬁiconn% x18l| ayglggble fron1var| ot Ol%u gbs i ncl udi ng
Exxon Chenfttal  Coitpany RN Che it g af fﬁ%pdn

et hyl edfe/ ahdyd= igler wEﬁpé, i n@mmewmres;haﬂeneb@mhncalalqldamarbarbl e from

vari ous supgldar (BHhbaP! @e%@%&e&%‘ﬁgkéﬁeﬂi?éﬁma!élfﬁ&%%w&?é%%&x

comercially 25 aval ab e from Th em cal Conpany under t

deS|gnat|o@PWﬂ%H@@C@ﬁMABG@iaﬁ@%?%&ﬂ?ﬁﬁenéFﬁﬁ%?@ﬁ%&ﬂﬂ%ﬁ @@@GaFﬁ(%?ﬁ%Nyners are
KIB?RIEI;L Ci glh rlhdhcamlel ahbﬁfbKOEégblR@rr&r Ghanbeﬁker@ma&rubl | ﬁrﬁdgbxwﬁ gSSI gnation

or i nat ed . pol. yet cia chlorinate
substantla}§%P)q ngg}gé ?Y% %ﬁﬂ%&$§E§he tﬁ?ﬁﬁ%%ﬁfré ®b¥°thl ori nati ng
pol yetabyl ene | msadedidanee a%¢¢e\MdﬂhykanamVimyiwunmmailcpreferably,

chlorinate ﬂugghxﬁbgékgnﬁ?gqgﬁnhﬁg§ ?qgﬂg ég %%t?eggég%lggan 30 wei ght

percent chlori 1'6r1 ha Oor use in the
i nvention E%Fﬁﬂﬁ?aﬁoﬁﬁéwé¢@¢(Wﬂﬁmknﬂnoéétby nmﬁﬁqmﬂﬁym@§@|éaﬁ Conpany under

the desi gnatd AuntYBINy af%om ethylene/vinyl aromatic interpolymers,

especially substantially random ethylene/styrene

30 interpolymers. Representative of substantially random
ethylene/vinyl aromatic interpolymers are substantially
random ethylene/ styrene interpolymers preferably containing
at least 20, more preferably equal to or greater than 30, and
most preferably equal to|or greater than 50 weight percent

35 interpolymerized styrene monomer.
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WO O1/ 09239 PCT/ 11500/ 2082G Additives , for exanple, Irgafos 168 or |rganox
1010 supplied by C ba CGeigy Corp., nmay be added to the elastic conposition
and bl ends wberenss t 0 protect agai nst undo degradati on dworngosieegsi ng or
fabrication operation or to 5 better control the extent of grafting or
crosslinking (that it e essi ation rocess additives,
for exanple, cdt &\ 6’%%%{1% f Oénr méﬁﬁg?#%‘?f)p‘g@"&pﬁérﬁg Sty al so be used
for purposgslyethzesl formt he steactd watkoa-olef osindirinecat ahgtsil)ororfeor
further i oved Rr.a¢ ssabi | i Ln certain e ecially at
ol ecul ar G TS VgPed: OF THATier0a oRRE & e o GBS Bhe S5 157

hydr ogenatremjré)lsmdrlpallyyehlmcﬁexfen mllighetdiwi oh @dloaﬂﬁphapiocemy]ngnal d,

pl asti ci ze Kk that, i s, the invent

Formul ot oo iy 2idfl bhBhe Pt s Boefifal, 10 ' dnor MR e i1 1y
The term "eduKlidriigallysunsetutatred mopenas (ahy of several conpositions or
conpounds whi chrAG¢lK A @H‘@@&Bd&%@%ﬁ 59 99&&@% élhat QSihhPBSte a

Representative classes of tackifiers include ic C5 resins, 20
pol yt er perP Y NeRGdR offe bR w8 ASEERT Rt “&?qoﬁﬁéﬁl g@&fomati c resins,

rosin est epsl ynddtd Zadeegeaké exhd Qgiterpslgnsx. The tackifier enpl oyed wil I
typically have Vi, SCOS],

t 350F, as asyred using.a Brookfjeld
Vi scoret er, § rSFE tﬁ%kﬁs Lty é?g%?li} ng® ngI‘ee S?‘Hﬁﬁ ?E"ulk{:) and nost
pr ef er abl yreufdcm) impeepd hpme 50recerittiipgi §$eom Tl ynseoddiziingr 1ermrh@yced wil |
typically Ve I |t|on 4 erafure greater han 50C. Suitable
aliphatic cgc |°§l|°<@aq'rg§L o}rnoﬁse Th atnhegp eSent °F nn\%oenetl on |&ncf:ude t hose
avai | abl e unddridene tradet30 mtesingrat aodbo Eseroy exT orePstent @iy

Mer curesT T Tacki. Sui t abl e

pol yter penMe r%’éfé}%c?l g gkl nc? Bgz-gl\jlc&?é'l% ?%%1%1 der% t‘K g%raope desi gnati ons
Nirezim PFW%HSeTWPdWWg%%&EI@M iapd zeherezqimmesenzeabee hydrogenat ed
tackifier seargggleuﬁeafﬁ beeéet@@aelda%eme%g) the utsre@dﬁeg@ﬂl

EscorezTM 09239 cT/~rsan/ ZOSZ~ ArkonT ", and ear on'F

Sui t abl e M\SGSF &Iﬁaﬁhﬁf‘?cdh?w&i‘it&"f‘ai?ﬁl Fhermenonarsdett Aas® avail abl e under
t he trade ﬂesa:gn:a.tymmc&sd@é efe'EIIdrlBegabyteﬂ'é\/IBeI-JIefoﬁhullesItatlsﬂIF{B\Al | nprezT",

| K K
Lacki 11 or S 8 Bipfob GUE" 10U REYoar B oAty BFaEhTFir e

tackifiers ma row C
subst &%t | aﬁqqelhydlrsogeﬁare@ecmmck? p6l yﬁemdall’helrt dolkiyfreer Sedhénageyst em of t he
invention JO eie@RLonPrei ey PR REELSE at}sl&écﬂeﬂ\g% bPans g ARLANCeS,

| ess t han in an anount | éss than

IO enproyed. —be present T the fornu
70 wei ght ¥ tha®Ps0 "hel §ht Pﬁ‘@ﬁ@éﬁ?”m?@v@%@ﬁ“ﬁéﬁééﬁt r3P% n some wei ght

percent t agkddrip@§mBRY r B8, THig ¢t &b Iﬁerymélslmed oRer 8k Nmd fe rfAle AiQ)
paraffinic 15 or crystalline polynmers having a nunber average nol ecul ar

wei ght | edPRIREFS6600. O i IMEP BoNyHe?s FelVLidgnsi eRPMREHF s category

i ncl uds etnImIomesboanaodaymrﬁala\yabhaefepérﬁmﬁetarbqbl behyldticdilyl sa, OK) as
Pol ywaxT" " @% P%PéwaxTM 18(0(; d Pol%waxT : %I aglasffl ni c waxes 20
avai | abl e ¥16m" | PR Y e BFﬁdﬁ bR aglﬁ‘af“l°5ﬁs B PEEEEN1240,
1295, 124&f 12&5totab0amaunt bZGZ.LnPﬂJI ynexiriyINd2ne0 ahasa bi crodcecumear  wei ght
of appr oxi I d at 16C of
about 0.97 q:p/b qr%k% g a%ﬁ%%lggllﬁggégxéwa%l}éoéf)grgrtn% C?qg't%)é CP Hal |
1246 par aft?ham 3 Waxths AMend mleéerﬁbhycawmnt(espewme}ols CRtHal | 1246

par af Hioni e hasidedeh iNGhiRA BbgPle 148R i theBr 9okthet foMiSCasity at 210F

of 9.2 centi pai se, and a specific gravity at 73F of
syndiotacticity. This means that in the carbon-13 NMR

spectrum of the substantially random interpolymer, the peak
areas corresponding to the main chain methylene and methine
carbons representing either meso diad sequences or racemic

35 diad sequences should not exceed 75 percent of the total peak

area of the main chain methylene and methine carbons.
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30 0.915. Preferred waxes will be prepared using a constrained geonetry
catal yst. Such polyners wll be either ethylene -65 WO Ol/ 09239

rcT/ ~rsonn polymers or interpolynmers of ethylene an noner
such as, f%?gg'%@?r%? C3-C2p a-olefins, styrene, alkyl substl tut egirgtyrene,
tetrafluoroethylene vinylbenzocyclobutane non- conj ugat ed di enes, and 5
napht heni cs. SEyh tpel yn’eﬁgqueirrtloomltsleelslterm Y 3 alold taroriall lwaxasdom | | have an
MA' M of T1am.boa i@ rd: Pt P %@Jr&blays%geh&tﬁaipy %a%ydoﬁughteia IS, are

di scl osed and cl ai msd in the application entitled "Utra-Low Mlecul ar

Vei ght  Et IRASHEesofyeer she ahevarmentignadr §oRemenDo6 as 10 Provi si onal
Appli cation 60/94Q403ei B-b0&e NamRh ok 5l Whay¥sOflre Qlsetlu1l S¥ktabl e waxes for
use in the fornul ated system have a nunber average nol ecul ar wei ght |ess

t han 6300,PYARALEIgbIthe| 84Rs tartni 8300 randoyr eaterrPalimersdpclude prider abl y

greater thanl3Q0. oSuhbabhensldhd ANecReLYRABRg WEXGS 2 habol s, an ethyl ene
honmopol yner (eit her a traditional et hyl ene honopol yner wax or an et hyl ene

honopol ymerr fresiadrlad fwPmh2 at @ ot meirrergéeneky ixaml2y $p) 8ogarpon

i nter pol yr@gonpg 2@ etrbylenes @ nﬁm%%@@%ﬂéiué@'&ﬂ{ﬁ@nfer OBY5 P81 K OUP _
consi sti nﬂglfttey'neo_ C20 a-ol efins, non-conjugated dines, and nap thenics, will

have a de 5T rafl -PE58Y L UL PRI tGIEnBRRACAS hoatd (ISR -370 BPThs,
pref enabl yorer gifed Gane OhPHéng/duh. caﬁb'i’heti@rﬁ 1333 @ﬂhylbanﬁedh hey-ein in

its conventian sensg torefer tof vi scous, | i ds, and vol atil e
l'i qui ds wHTE BPFF et A IiFe SI n°\t7e§8'f‘%1%’rré ﬁ’lrr?ﬁ'la ‘@ssential or
edi bl e oi Imoi#wen enpl oyed, oils will be present in an anount |ess than 25,

preferably | ess t.ha nor e preferabl ess than 10 i ght

e cont . based it AREEi BRE B CRELRGER Ao RS PR MR B ) A1 s

i ncl ude wh¢ enploged toi présach G Kapdobitially aeaidoablietérpal ¥Wd:co), and
Shel | f]lexT 4L napht il ai, I ny)

Pr eferlrsgd ol lgtld;ere \/\/El th ]hée)rah(O%\aér a%_.??%g%ﬁ%? s@s]ﬁtce i {GIP& WO

01/ 09239 HErMuls0d/ 2082G exanpl e, Wtco 200 process oil suppl i ed by Wtco
Chem cal Corporation. The el astic conposiatd on can be filled or unfilled. If
filled, then the amount of filler present should not exceed 5 an anount
that woul d adversely affect el evated tenpbrat ure elasticity. Typically, the
anount of filler present is between 20 andc89,, preferably between 50 and
70, weé'oght percent (wt. percent) based on,the total weight of the

interpol ymer . Representative fillers i nc| ude kaolin clay, 10 magnesium
hydr oxi de, silica, calcium carbonate. |® a-ptef et Rtz embodi nent, in which a
filler is present, the filler is coated with a matqELah,ihat) W [ prevent

or retard any tendency that the filler mght otherwise have to interfere
"wWith the crosslinking reactions. Stearic acid is 15 illustrative of such a
filler coating. ThewBbasihCR'COBPOSL&tEsY abrelast beospapedaildaglses of the

t h tilit ty t Sui t abl I t
el udd 1O B ot S G ity SPet L peeant b fr ST hygl ene
products (fwrd 2@rexanptenst rpazerﬁerrgbﬂanbgdrdgapens nmeahgdr beath lRfdespant S,

i ncont i “e e%re%gi%%rtﬁyaﬁlgijeéteem 6 Byg f‘&‘u;& adl‘é%%BOé@Pée %g“ts

(for exanp ustr n@prar el, covera coverl ngs, nts
pants, shﬁﬁ éwdglod\?ésaﬂé bﬁcl@@)ﬂlcﬁﬂ\ﬁe@@ﬁlwrtm aiome Letin ‘icﬁﬁfﬁqﬂrbduct S

(for 25 XA, !éffgkﬁﬁi Q%l%g%ﬂdoérﬁQ%ylf%e1@%k§heh§ﬁdg£cm{:¢rdrngs
surgi cal caps and hood, %oe coverin boot slippers, wound dressi ngs,

bandagds, SEASWilz4EPBR frkpsttukieter th %O%Jat%o 5c5\‘/‘é?5H:ue’b%§Tts apr ons,
j ackets, aul desddi Hgont eNE @rhpSlkkeaksyt ang SPHAID,appatLlalkyl, and

C1-C4-haloalkyl; and n has a value from zero to 4, preferably

from zero to 2, most preferably zero. Particularly suitable

such monomers include styrene and lower alkyl- or halogen-
35 substituted derivatives thereof. Exemplary monovinyl or

monovinylidene aromatic monomers include styrene, vinyl
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30 Various honofil fibers can be nmade fromthe el astic conposition of the
present invention, including staple fibers, spunbond fibers or nelt bl own
fibers (usimgpidsesy exanpl e, systens as di scl osed in USP 2348002686 ( Appel et
al.), USP 4,663, 220 (Wsneski et aI , USP 4,668, 566 (Braun), or USP 35

4,322,027 ba and n fi exanpl e, tem di scl osed
in USP 4, 441‘51%‘1"*{%?)(& ERVe© ﬁueﬁe)' S apﬁ; e Of}xgggg gyrehe;

PCT/ 1 1S00/ ﬂﬁ):smdqu belsisamete dfelthespuoofpdiatds.s, Pre€ygread rmenaersuded
into the final r _di anmeter rec wW_t hgut addltl a_ aw ng), or they
can be rreIanspu E?’Seﬁem%%‘?t ttty\é?nﬁh q’é b]soé"ﬁlfeﬁ §; hg¢l gfpc%]fd dr awn
to the despmaq/JmL-aﬁgt Stib shsi g &l mnr\ieatmémloﬁ |sh@rredéav\isﬁghtﬁlmi:ques

El asti ¢ st Ie f| ber f th resent inventi.o an_al so, be used as bondi ng
fiber s,CS es%gm a V\ﬁ}ege trﬁgtalorfven?il farer astihyri yreerng’hav% o Tower nelti ng
poi nt thanhetheg@@rtreduadynglemt macat-vhays. td>1ueaneb@mdmmgtﬁreertmq3:mqfcat| on,
the bonding J10.Jibhek.l-5.4 Vi lLepge her. i bers and the
entire structurepf}s%gu ?ec Cﬁﬂé%h@at, “where J}hg&boﬁarﬁ wf—é%é melts and
bonds the surr&ndhAgta®®r| %&teflilt?@rllyﬂ}pﬂ@%ﬂreqmﬁtlrhmaﬁme% whi ch benefit

fromuse of élheulgmseitv\eue}lasﬂ ihvbeasendimsiaeadrherei psimeddtde, but are
not I|mte Eeyi)f(?ble’%ll ene tergphtha | ate) fibers, cotton fibers, nylon

fibers® potdHrdSH B Wl gigy g8ﬁe‘6’d§¥]¢d§r"’§n5‘ﬁeamﬁ’613yet hyl ene fibers,
hormgeneou:sduyrempa:mdlnﬁd eb mHermomalyrer fibers, |inear polyethyl ene
honopol ynmer fibers and conbi nati ons thereaef. The di aneter of the matrix

fi ber can 20 vary dependi ng upon the end use application. Bi conponent
fibers can also be nade fromthe novel ellstic conposition. Such

bi conponent fibers have the elastic cgnmogi tigprgf, . the present invention
in at | east one portion of the fiber. For exarrple in a sheath/core

bi conpiohent fiber 25 (that is, one in which the sheath concentrically
surrounds whereaer @},i4 he seleaat:iagzlgzowmj t iaQApBadibeot neypittdagarpheigheat h or
t he core. D|ffterent el StICtC 0Si |ons ﬁf .t he Prege%t i% tion can al so
be used i ndEPEHTERPFyCRs"R HE ea?taﬁ SR8’ the 1EoPEIFR T i BEPUP

pr ef er abl yofaherdd cbdt hconsiooniery o fahgd86geh astd @ ldyd eepfeca'abd |y where the
sheat h conpgnen I p rg g%gp t. O her
types of b| conp tgngﬁt f?O gir/ftroaiﬁg ﬁrtgglnng{t: S?ﬁéf@}?bﬁg vent e%% as wel |,
and i’ udee'féu'clh seFlcRuriéds l&éeEP@I@efb’ylié|S@ée§(§ﬁﬁu§a@fed‘-fﬁ lﬂeP§P(P6r exanpl e,

fibers havrmc%qeaeaﬁgléem@r& ofya2ogRR| ¥BID kYN8l Raldec@shlifg
conposi tion of the pres WD_01/09239 rcTnrsnni 20s2~ i nvention

conpri ses H5°% dadf 2 PRF ‘?’br?tﬁF“St'hBI?F%’é?b%y JWAFR8ET. oFHReYhtge %5f t he
fiber is noltddnaittiedly FRY aexanpleggdtyircdbrii é)e:flrh;assyatemr cul ar
cross-sectional e t,. b er, ferent sha es. . such
as a tril obal SBEYaggg %?Bg 1 esr({%%%a?eﬁu{k@ ]bs”b(r)nr(?\";[‘?l kﬁ € ehe EONPRE el asti ¢
fiber 2§ scberddohéhdb nsulstidtuanitnilsedobyalhe lmapebéé @fleaddlbfemn The novel

elastic fi rynféfrltzgﬁl&'i a5 Nt draeat ZQQgP@fLI\ﬂaQthpHi?ﬂeﬂH‘tﬁrher fibers
such as P Nyl o nd cotton to make el astic fabrics, Fiber dianmeter can

be neasur e%P%ﬁ"}d’sFépBFt%drqtr‘F £URAFEPYC o1t SHhyRENe RALYME TiZatipRs;

diameter is nmeasonedihméleiies RRhthihan@NtronDONir 20 Scarb&Xtdtdomsld term
which is defined as the granms of the fiber per 9000 nmeters of that fiber's

| engt h. M iNaYABAL 2 g%%‘féeraaq 1AL 1PBRELS $BrURt et FHARJAStRERRY Y80¢% ng a deni er
per fi%ola-ﬁﬂdlttfegfe@-df,eh?iék@él—b %%wsﬁabga gread ]fhro{_t Bans B8e ré&d s ﬁlﬂenl er fiber
generally refers.to fiber vi.ng,a,denier o crodeni er
Dok i of R gt A e aBe e b TG ay | e EaE OF Sb ik op Lo oat er
t han 100 ricrderetiesasipharid he icwenaiLmehaei:astwmyﬂ.l bereiyksiclemged her ei n,
the dianetei, £anadea it delaoadld §d, WM LD Jid e hapaghdpon ddie fiber' s

0 sul

el asticity. ber denier can . j uste
capabi | i tl}:&%ar(}fngt pehylenichamsatuirekeorns at@rstt}@hy Qb udivk frfagvabl y be: from

0.5 tas30 mtq&btbaamaﬁﬁreswelft sbwmbsftrﬂ%ﬁtgOl%m'c%;dlflisl ament for

spunbond; and from 1l to 20,000 denier/filament for continuous wound
fil ament . aliphatic groups such as cyclohexyl, cyclohexenyl,

-38 -



30 Nonet hel ess, preferably, the nom nal denier is greater than 37, nore
preferably greater than or equal to 55 and nost preferably greater than or

equal to 6 preferences are due to the fact that typi dur abl e
oI IERR BRI

apparel enp rs with deniers greater than or equal - 69 wW
O 01 /09239 PCT/11S00/ 2082fi Fabrics nmade fromthe inventive elastic fibers
di scl osed beckiortiemyluderboihg vwollent axd amghwevest falirdd derNvpnbvesn f abrics

can be nad [ OUSl Y., | di SHYR5€ed i - angl ed)
Fabrics as i B Do dekr bIRLY LS A ATE LGs WEEATMIAER51 K £V
(Radwanski hérdeed aljphatiei oy arrilaidphakiy pomdl My stiaylddereers; by
spunbondi NgoRPEIAdUIREE thBeysridudNes dmeit bNUONS1 OPR{Ald Mt iehtby Nelt

bl owi ng5 fihers into fabric and subsequent | éﬁca endering or thernmally

g
bondi ng? t NBSFERAYVESt OheBY CHARELRAIATCUSURB ANV ES Y FLaBE=EnRanu#REt uri ng
t echni quessagehyEldenérQwAotBotherse. skidpeedal Dyt Higi tddleardet e, dgscl osure i s
not limted to, any particular nethod. O her structures made from such
fibers are®¥ %‘Wéﬁ&é&?ﬁﬁff%ﬁ’%- the scope of the invention, including for
exanpl e, bl end¥hefstbhsmtialdly rebdes imtdrpoillyeersi beuslly crontaiexanpl e,
pol yet hyl e halat 1)+ .or tton).cFabrl rtiele ich can
be made us?ﬁ%rat ':doirltr?vgéf i gée]ée%gas%ll)g ffr?%etrlsgén?jgf gﬁéfeg?%%fgg%gggfﬂ%ei n
i ncl uded el st ST mdesreecant | ef et (femstegafpy iy Hiaperigylidgnehave el astic

portions. Epém&saiRlcBomelaghd foPodtd QRS 1862044 ¥ GAlilpha¢eBsbeuct ed into
di aper wai st band FOI’U ons to prevent, .the di agoer fromfalling and | eg band

portions toYpt e SKEYRYY oF SHWH HAsPeISpoRemen st frem égaF‘F a)). Oten,
t he el asti 89p9y tp¥FerpbOPOELomEst afo fo®, Mbikkt b rgfarubigr firatt 60i g /St ens

f d nmbi nat i f t 25 and tability., The |, ti | ast i
1 bers and™ A1 Bes e oREa o bi 0% B Eb prbuthar i PRt Pl 2h

conbi nes el ast2cidarbeint Btbreat hability. For exanple, the inventive elastic
fibers, fabrics,qr fil or.all of t.he of .the present invention nay be

i ncorporated int% etrhgpg??ﬂ%} ﬁ%lsy%f‘o“cﬁaz’?Fos‘éﬁyf%rpﬁ%?lYpPaﬁﬁg%ﬁ%?d pat ent
appl i cat i omoOM€d83;)784clhdé esit Muyneld ri®g8oilaf hasresuiugansogboahendhe
inventive glastie fiBgLs apd-fabrics Al sahose J@%PA 03 eAkso sed in
vari ous struct ulrgéo as descri 6e‘gzq?n Ué% %?%57,%]12 V\ao(?e : ‘Eor 'ex‘gﬁtp e, layer
50 of the 2R rerARlerySsHesERPBER 1ih nggHomsintexpRkyIey, PeA8Jel asti ¢

conponent ) e €y dife fs@Rragednddridire i nventive el astic fibers and fabrics,
- 70 The most preferred substantially random interpclymers
are interpolymers of ethylene and styrene and interpolymers
of ethylene, styrene and at least one a-olefin containing
from 3 to 8 carbon atoms.
25 The number average molecular weight (M,) of the
substantially random interpolymers is usually greater than
5,000, preferably from 20,000 to ;,000,000, more preferably
from 50,000 to 500,000. The glass transition temperature (Tg)
of the substantially random interpolymers is preferably from
30 -40°C to +35°C, preferably from 0°C to +30°C, most preferably
from +10°C to +25°C, measured according to differential
mechanical scanning (DMS).
The substantially random interpolymers may be modified
by typical grafting, hydrogenation, functionalizing, or other

35 reactions well known to those skilled in the art. The
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WO O1/ 09239 PCT/11S00/2082G especially where flat, pleated, creped, or
crinped nonelastic nmaterials are nmade into elastic structures. Attachnent
of the i nvembinw®2el astic fibers or fabric disclosed hereipoTisoomosesl asti c
fibers, fabrics or other structures can be done by 5 nelt bonding or with
adhesi ves. thered or shirr Jgﬁlela |c structures can b roduced fromthe
i nventive R & PRBeP] Brd ' 8?%5‘?‘65%‘%1 éllﬁaéﬁg g%r%'I'Qé’

conponent sfdn)ctploeaﬂungdtdilerimlerieasm:cwmmnmtes(tabldeﬁedi| bed in USP 512)

prior to q;ec%%h at, ingestretchl n rgn&')sntI FoNNelely(s) nent 10 pri,or to

attachnment, or ts shri nklubSttah Ila¥t| C corrponenlp after® att acahlr?é)nt The
i nventi ve hs Ml@lédbbvsv@egNa lcbdiheertendisp cwarcrbeslseding a spunl aced
(or hydro %@gglslg p ess ke tru For
exanpl e, (L%P 45801 4% %&né?ed?s%%geses a e%gl'ng;éc S £eieja‘{r{el:"(giZ) whi ch
can now beSWHedE-wi Fﬁd%ﬁél%velorePéé??cb%%r@ﬂeal’s?msée@éscrﬁ* bed her ei n.

Cont i nUOUSdeEHc%S.blt(iofll banmé sra&ao@@,sefbbgﬂlmrﬁj rte@:%b%@l@@ e used in
woven appl cat|§ wher e resilience is desired. 20 The, inventive

el astic flcifeﬁ% fd Fﬁb??%%n D@cluésgat‘ﬁ%'f ArP Gt 198 Nef e 2% 8dl ecul ar
wei ght or aepgroseafl, 6tpsshetikifiigedr orxAenisor2r,adioati on or all of these
al so I}I%ve adj ugy, I_?I e tenaC|t angq re;lractl ve f rl%%tl§uch ;%é)atbl lities and
characteristics enaSIle ex¥en5| Ve 8e5| gn ST 1B B ry, eXaan e, to
provi de f aroisduirgbtere et amdtiadd atdpoestems i h@ﬁa@Ogaeneﬁfecuﬁvaie'eded as
descri bed d 1d anp! Suw i E’,@E@ag Npe &é&%s%%() 59 EfLidla aly bis U S.

Pat ent No. 7,416 (Allen et .) describes the advantages of a form

fitting tcPrft@Wée%\PBI/l%W@i eﬂearétanlc 30 Pt (Eddednehrbesruenksir 38 916).

T?Iiesl nventwelssdeléasthgdﬁa:h@g ofc@ul d. spaveod hand dtmctwhona@sndi@gberlror19 of USP
cou e used in i¢c formto pravide the desired elasticity.

CorrpOS]I%t es WAL G i f‘Fz‘Ba%e}ﬁ/ ‘{’ﬁsdﬁaﬁﬁ)?e'i:?n%?p | @r‘?troﬁ‘i i ‘h’é%{SrSldr?I%thyl ene

or copol yrerenmesl yet byhpuecalso whiehesilarde omddsd inkvent ayented ,astic fibers

di scl osed 9 / I a bl end

of invent |gv%rog{ ggt ?gg?s]z)erglngvgg?éégd%ﬁergsur{vﬁ%ﬁﬁgaaggglr% aaﬂgqrrgll ‘ecul ar

wei ght polSfetshyEBRecPbiing Grossexakpe, agGrast rlaTNPMWfleIfad’etby Allied

Chem cal ) ﬁqag@sggbgggmmldgj ggegegent No. 9,584,397 (Harpell et al.) may 5

pr ovi d% bondi n% t hr oug the fibers without nelting the high nolecular

wei ght?% i bers, TPRUSUDTeRTAAMY FABAAT ghP SRR *EnB2Y iR E2f ISy of the high

nmol ecul ar mmilghtedf bbeVarlQ@JSjefr@BBbeﬁlkim’g Bacddaenindbud P8 butd hot Mor man) ,
the i nventl Y‘& %I a? ghéllbecrosr QL gai‘to)rrm' o dldslcelnoesecgmherel n can be 10

substltutecf or astic sheet 12 \/\hlchformsaCBrrp%s?te & astic materi al

i ncl udi ng wenmeremskbiy et kewpaubtipal and mbisegernt veres skinkingi bgr s

di scl osed iy 8irB 6ln 8l S G nBEL L abh Ok 18les o€ nEATPONENlas & descri bed
in reference 6 of the drawngs of U'S. Patent No dwanski). 15

U S BRt ettilgnizaypopetict dIWede§¥%r$’b%‘§° 15496 éhésuafofe?ﬁ r?ataéﬁlsI agnd

manuf act urdhag cpbesessesindlaghicC panel s can al so be nade fromthe inventive
el astic fibers_and fabrlcs d| cl,osed herei and ca be for exanple,
as nembers 18, ©36, S44° 2R/ 6t %ﬁg g‘f’r lﬂ"%’u%ﬁt@ﬁf‘nﬁo ucglfg 64 (Van

Gonmpel ). 'ﬁwdpmvehhylf@@I\astyllCawaoetsc euntI:eII@Iorllymsrslesmhbm herein can al so
be used a 0 i.de S (fiorexanpl e, |ayer
86 of USP%OEgﬁ)EH%IH gﬁ%{%§gorgr£o onltl%é%lg rsngﬁglg ape h%r fabri cated
25 i nt38 elPASERBCE| Pfrson%d%aﬁ MOES m%ﬁ@e]t%cefﬁ Plrp§0n§‘ap@sfleqrrlﬂe@inﬁ@§y profiles,

ri bbons, Q%QQSngEQaﬂﬁ,anﬁﬂrdaniont@I@@%rlfdusa%egéal w4 aldsty of fibers or
fibrous wepb, he el astic | m_coating, no sheet of the present

i nvent i on SREFTHRER ab? | kBrAs@ By 6ahl® kst hiser el@n@mngFﬁV?Ih% efral-i ABFUBP ng bl own

30 bubbl e mpareaesses {03 Q)%YITBIYGFr&icEﬁ[H &7 .bubhhmeras weldreas e axi al
orientatian teghnl quen uch tra §1I dougl e bubbl e and tenter
framng), CESECERE r TS lonr‘?j 58 %Ihc*htﬁf’ H§ T AFBERER ek HE Fof or ni ng
process$es 1n@ludaspo¢s$masts Hgopr atessEssripgr apbl ke 2800 ustinersphamnds shaedt
extrusion I I bl e, f.i roce are descrlbed
for exarrpltggnglgﬁgﬁ'ﬁlse%ﬁf}ygl 2%8 |ée)1 t(;.om(%ﬁg?n c:\IPIo énc@ﬁﬁoggg?f?s KT
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WO ntl n9x39 PCTI I Snnl xn8xfi t~thnmer, Third Edition, John Wley & Sons, New
York, 1981, Val. 16, pp. 91.6-917 and Vol. 18, pp. 191,--192. The cast
extrusi on descri bed, for exanple, in Mdern Pl i gJ- Oct ober
1989 Enc clrwgbgﬁggﬁqsssue Vol une 66, 5 Nunber 11, pages 2 I%ﬁ%%

I'nj ection nol di ng, thernoform ng, extrusion coating, profile extrusa.on,

and sheet extearsieonmpnomessesnaval desctempedatfizes eadange ehel auBbastics

Nostrand Aot WA “RRehng S KEn i o710 Hokse PRt N WRbeiler DRATED: 667! and

pp. 596- 602esmilt~elnelf&$ma§lgtlr¢i)§ontea|@é\9uahd ®fb‘b@m®fynteﬁe pr esent
I nvention @fy&%:ﬁ %E@BegrQMuéEB/ MR BB Bedn £ ARG udidigatihe direct
extrusi on processi n% y post~extrusian slitting, cutting or stanping
t echni quesPobmsniizatd@prusi on is an 15 exanple of a prinary extrusion

process that '%Mﬁl’e@ubﬁrEﬁlﬁéﬁi@d:attﬁlkbespéﬁ@ﬁﬁ@i}i&ﬁ @b rt ppesarfands, and
ri bbons, The elastic film coating or sheet of th resent I nvention can

al so be re%r%@%@ﬁ%é&%yoﬁam?ﬁ“émlfp@ YBST 33 Sret s AREA 1ROl i n t he
art incl udapgl inatappenbur 70g, 429, Jillebi Mgy 20 cr BpeY f (@rap-5g4, 82&)ng wWith
fibers or foa incarporating filler et Ir..C

t hereof. LX2 mslels 85t E)lsgcha it lfg]%d\}s mcl%ﬁggg'%?%f f}%g;ﬁtﬁ 9”’8?@%%42 by
Crowe,1Q@~r5, OU,§02I?al5eﬂ|BZBB803 B81B VE92hy S5 HAZE mED G, 3)387,Patent No.

3, 989. 867 Hy35y SHAN %“@7%’ 696 &g a5 ; 55089 653 25, by saughl . o f@bri cated
articles V\:hl c ‘can ‘bé madé using theé i nvenfl ve elasti’c arfi cfes di scl osed
herei n i nchutfel dfi¥posite fabric articles (far exanple, disposable

Id ncont i nentc]e gar nentrge Eﬁ@!éf'élﬁ‘@lmr}t &aﬁﬂdmdélﬁlﬁlﬁlé’ieﬁs&ﬁ@@uabk&m@@ié ~up 30
|apersy that ar rirse ne or el astl c onent or I‘tIOI’l
e v SRt ReR 281 flo B RpiRLE Sy iehe BeiTheeohee R ndd tr ' of o
in US Bat eth No.0742789 3698mp Tdnwei nan\oainipovede| siséwie wtum-:-l gendrst| osed herein

can also p fabric conposite structures which conmbine elasticity with

35 breathabiTity by utilizing atechniquethat renders the elastic materi al

pervi ous or "breathable" such as N6ggebted WO 01/ 09239 PCT/ US00/ 2082G
by Lippert et al. in U S. Patent . \61 2 and indi cated above. The

inventive elastic articles disclaSed hergjn can al so be used in various
structures as described in U S. Patent MXo. \o 2,957,512 (Wade). For exanple,
| ayer 50 of the structure descri bed ¢p? USP 22 (that is, the elastic
conponent) can ire Qd vmth t ve Sti mat erl Sy ally
wher e flatWh plf egt%ed g%?r?npe o(r:yc(::r 3: rﬁ%r?e gs |r§u t efi aeinéfl g B‘rl'r%?je into
el astic orfbemerslagtioopsi rux:twlwltmenaehq’éntheﬁe,lartdwendeetlselcatst| c

materig s Lo-MUeledst RE Mq |F§S§r§| xlo(‘ge@iafa%}n@ Sh&BHd1e AQpe, W th heat
bonding or with adhesi ves. Gathered or shirred elastic corrp05| te materials

can be pr OWRERFFTOOM SREURBY B} RAATRORRPERPEFS s ckidfed 2hEPEYH and

nonel ast i cgeaUmQN@Rt arbyo@ypajtcng;d hana@ﬁe@&@sﬁm SOEReREeBthdb; (MSis

descri bed 1 n_USP @ E’% gﬁ]l or t a rrent grestretchlfng ng | astic
conponent priciR 4 5 he?ffe LshF i ki AP T h@ETESPPLY Brponent
after attasirent isTae alBoolesrey garbtmrohea:tl&s'fﬁdmflll ggocpnubed fuer t her enhanced
by effactualidg j ?“{;'CP'" g,gcgrc%e of orientation into 20 the inventive elastic

articles during cat1on. gnificant orientation can be acconplished by
the utilizati oﬂ"h@f SV&FF@HElquﬂé@WnPHGEJSeWCWld‘s)’lhlagﬁmbl:bw up blown film
fabricati omtélgml%ekrsaehﬂgap;o q&éstprfebbasdaw tHlo Rl caybhbecr Yed' t r apped

bubbl e" bl own | mfabrication The i nventive el astl c articles described

herei n canPdl &hé-ussadhake ot r?e]'r ndveR- sE¥3RR Uff £ 'FdP BRanple, U.S.

Pat eBt No. 9%/ 3 548By( ﬁoggan@nﬁﬂcl(@%nm@m&g | Pazkees, (129. mrgg gﬁn
now e i nvent i el asti | es desgri rein e
now e 2, RSB, | BTt BRIy ReRhiPhep 3 el harel n. SO

br eat habl el §#2)t.i on or breat habl e el astic conposite materials. For exanple,

gr gat E:Lfagt por tﬁl%r?ogglgggf)r eat%a)}ﬁ e t%%;%g%ge}tﬁ(]fqra%%&r éé?%a%\%feﬁbacks heet

(25), 35 elhisth compoieatat (Blashérg4p-ocdebirvatitabl eremefreal vimd) , and a
br eat habl e sub-el enent (96) all or any, conbi nation of which -74 L ~yz3~
pcr n~sonnoszr



can now be made with the inventive elastic articles disclosed herein in

ei ther pervious or inpervious farns. U S. Patent No. 5,037,916 (Allen et

al .} descriwest/tf® advantages of a formfitting top sheetPClHUsugiosay el astic
S ribbons (member 12} and an el astic backsheet (msrrber 16}. Pervious
inventive elasti.c articles descrjbed

I d the, f t f
onber 15 SHEATIR/ATPIEE TR STk TECPPEd SR ol S SPPIIERELDR Wl d
function a@eﬂmdwwl&flaédc@égﬂemd al,a9bbr 4md avg @Issoeegbd Bbetngsd in an
elastic 10_co efabrlcforag;_ TQ U.S. . Patent. too. 9§ 747 (Mornon},
the invent]iAPE a i CIEPEFR IS AitscltBS&q h‘é?%’f‘f?lé’éﬂ?rﬁecgﬂ &1Ptuted far
el asti ¢ shedditikihall 32gaalls 232 theicokatrbootl ZirNMA a@tecg:raowp‘olsl te materi al
whi ch incl ides, & di2eCLILRL Y, NAEKPd L3 MBI RLL Alne MAR 16 BAOR! Sos £ SN S,
portions or ers c rom the i'nventive €lastic articles
di scl osed Presd siomedscaprerr ugedhef ghemkaad| thifds ranabedd. 18,-. 20, 24,
and/or 26 of 44 $p mP%antael\@ -6 HQ264 EMan; Lormpal -mI%r' B¥§)E'§'é/€e 20

elastic articles described hereln can al so be use for exa e, as elastic
canp4si t e WIRFYSEhets 46t hr bkahpla@d P8y&rPPBr £ RICASR| EeFFg‘E“@J‘hs 42 and/ or

44. . xhe folgamirgiteXagptecearthatt @he. dedniDs fif tdner chlainuaal adiei @nd
|IIum atethe%g@grét i pye i on but arg nrt 25|ntend ﬁollmt t he
0 p

i nventi’on T4 ettb A hENEs ™S l'?%rﬁfbonsLég hR8nS 1A i gati on

to det er m ire thee rsglmnabs | G)t-y K¢ 53@:pmaareumettﬂ;a]celnepolayrrens, sever al

di fferent bl ackﬁ pqlsygEFL %h L&bgh%gtél g[a{’ysp%rgarl%ggggt 8d. Jdhese bl ock

pol yners were atl ri s two Vvin mat1 ¢ nononer unit bl ocks and
one conj ugRREETHIS%e lnﬁﬁbmamg LFI’NOt hl?laécvwahellwe\r@ydhaura@@érLFzmn@semaw ng
varyi ng nmof eciligloRaLaBBL LS ardp f%'li%wb@%%‘dé%i ﬂélstthloﬁe' QuEsLEgati on was
F~RATON G Z652 (corrpar ative run , bl ack supplied by Shell . 75
WO 01/1@92391m1t/1+oy$o@p20g>24mp1=e,~@@ue@hﬁﬂn?ea/( stOeperp Ly Thee ATANN® oduct i s

suppl i ed padti] hhehkdhoggd G enth@bnbiier Ol dedtlidneOBFUSAL @k Li QR MoOnoner
unit block is saturated and its vinyl aromatic nononer unit b]ocks (two

pol ystyr en%ccfﬂrocﬁi‘ﬁlurséﬁﬁms“hr?cHaﬁgéﬂeaijnt?h‘i%ﬂé PAPE&Er gatf off an Instron
Capi | | ary dntersioer wasons esk fldredexhr udat 8r15ttl’kaﬂ:d fbeedutn tetddabl e speed
t ake- up roln I’h% rheonetfrardém%tq%dmg gl anet ft I h g m crons and a L/n
of 20. The' r?fsc]]t 1’té’rrpe atur € was set "at °3%0- % aH& t Y Ef drate was

mai nt #énedcerat-01&Bigmthenr. thanle‘slsylrmet th@tf rtaetq:ltrleylcacr@mrledlat whi ch tine,
the melt temperature uas: LAGKAased Lo; 2606 and AutpiL was Ledycad to 0. 14
gm m n. "bj ect Ve or ‘f’n |nves |gat|on wa gPer FE et d ol

possi bl e d@meerm&th &pnabheldmcagdoh-bPolKR preakmebusanditbl $bghtslanpl e fi bers

for additipnade 83t LREmidaP! & i%¥+lsS provides the mol ecul ar paraneters, |ow
shear parall el Ipl ate viscosity and fiber spinni n% results for the various
bl ock pol yners. hepge interpolyners can be prepared by conducting the

25 polymerization at temperatures of from -30°C to 250°C in the
presence of such catalysts as those represented by the
formula:

/ C"\
(ER)m MR’

N\

C

wherein each Cp is independently, each occurrence, a

p

30 substituted cyclopentadienyl group na-bound to M; E is C or
Si; M is a group IV metal, preferably Zr or Hf, most

preferably Zr; each R is independently, each occurrence, H,
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i a011 Table I k Conjugated~ Vinyl Parall el Ex. MDM RPSQL, 2PSDi ene

Uni t Aromat i cPl at eM ni - Addi ti onBl ockSat urati onUni t Vi scosi t ymuniM' Level Sat ur at
ionat 0.1 i | rad/ s, 190C(poises)Inv Ex PCT/US00/20826

162, 58062,[)2‘2838’322{98, 360100>951. 10E5- 20Conp

2ND50, 00030NDND100<901. 63ENonel nv Ex

367, 87067, aMd35:83y 1312 1066190>GEP YISERL7DyAvoExrbylsilyl, containing

481, 31080,%@-3&)’39 §£%39§Q 0?1%{]--10%%62%90@99 preferably from 1 to

51, 62081, 24737, 03915, 030100i 058, 72 E5Nonel nv  Ex

664, 31564, PS433ramm oF1612860a003 S /9 2ASICokp independently, each

7105, 895108 e H¥2],6 13904 00y 9D AfzoNINEOn§aBcarBloxdGV. cmu. ucu. fi ber
6(}1_ i.crons dianeter. tPS_and P5 Bl ock Mwv

deni er conversionp: 20-25 denier = m.cr.
are det®er rﬁ%?reaa‘ﬁg?o&aébtyﬁe Ry teatiSgr Yat EBN T A BRPLF &P 3Ras~adj usted to
0. 14 gm m pre faxbbBl tFroanpetat2o e mae adjedsikedl § of 200Q tte abf setboml t

fracture. cI)% sai_plp.eare% tohe suiévc;iblé_.g fiber coul d be fabricat egf_gad; a hi gher

mel t tenpetatiire (Fof exanpl e 0° Al Fholg SEREH s Fof & teftpted in

this i nveshydgadanpylOsobet AWV bl iF-Gutadiene; M5l In og @icandWD Ot/ 09239
PCTI US00/ 26821 dnd NENELYCO FAATRLA 1 GAYRCKEELLEN o BEr 5RL0aLAM, T eoul LS

exhi biting a mni mim deni er of 20.” Convers conparative run 2 gave poor
resul ti9 AECRBRIMEH/ min. 5 (7.6 nnin.) of plunger speed (0.43 g/mn

output rate), oRRAALEYEy| Usud A idoed ifBtéd féptidpedtatieldyl i nch/ mn.
(2.5 mm'm n"i)ﬁ | nst rctstn pl %ﬂger s&;&?, th%NEtr nde]fcom' n out of die was clear
and di d no?THRE NG EretABFE ¥ R eoNBY el Phet B2813411 attenpts to 10
start the spinline, even at very |ow take-up speed, were unsuccessful due
to fiber breaks. In fact, fibers could noj be even pulled slowy onto the

t ake-up devicé wi thout breaking the spt &. Thus, it was concluded that
fibers of Iess than 250 m crons coul be made 15 from conparative run 2

usi ng the above-described fiber spin The hi gh nol ecul ar wei ght
exanpl es, conparative runs 5 and 7 could un at all at 250-255C and

and not be
a 0.43%Ym nin JRSFRY 5867 Rt aﬂd‘t‘%ep(?&?’ﬁﬁ?:iﬁ VEATIUIP CFUEXRPEFL el severe 20
nelt fracthydratarhyd3 gl ahpgdrd-akdydnt mirn hgddoeavesy lati 1¢10. @4ngalmimg out put

te. Th It -f i t j ke | di at el
ipon pul |1 18 6 ndteRar i Hhats i Toom Ae Rorh e Bt T (82 550 mw
and 30 wt .19 pothomt yresé)ioes apurs toF 4wei Ri aoenrd L2@ezbedefiPen &i ber 25
under sim khaf, CORdidd QRae (oL Of As%cg{ﬂg@oﬁFQUt PHL:dalA). Ror fabricating fine
te

denier fibers at nelt nperatures | éss than 260C using neat bl ock pol yner.

conpost® i ohRderrisiaatiyi Rarkapendeace fé tdpaludgieciieze RBPERAPTIdTRt is

| ess than Q11 ettilerds) B}dbOFemndhddrs 1yokeayh arpvsd aht ittt pertyhe 30

vinyl aronatic nomer unjt bjoock f.(l;( a triblock is |ess h?n or equal to

15,000. Nohetfiel e§92Yily PERVodtfhiS Y'ifar OB SKBF Y IRRE; pﬁ&r"‘%S eF s,

pl asti ci zesych &R lgdougss, ape otiEsisichg cgiether 6oiming & Huglednolisgutpstamei ght

substanti al | v, @’%r"?@%%ﬁe%m%ﬁo' )@g@gg ?8% d rt fiber spinnability
iThty: T s hal'teve 10 '

or nelt 35 drawa That i's, rmul at ed conpositions
woul d Fhout et OB EFILHAERNY | t Y amEtehyRePt Lapeembi-l i ty. 77

Particularly preferred catalysts include, for example,
racemic-{dimethylsilanediyl)-bis-(2-methyl-4-phenylindenyl)
zirconium dichloride, racemic-(dimethylsilanediyl)-bis- (2~
methyl-4-phenylindenyl) zirconium 1,4diphenyl-1,3-butadiene,

30 racemic-(dimethylsilanediyl)-bis-(2-methyl-4-phenylindenyl)
zirconium di-C;~-C4; alkyl, racemic-(dimethylsilanediyl)-bis-(2-
methyl-4-phenylindenyl) zirconium di-C;-C, alkoxide, or any

combination thereof.
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WO O1/ 09239 PCT/ 11500/ 20R2C I n anot her investigation, the | ow shear

rheol ogy of Inventive Exanple 1 and conparative run 2 were neasured using a
Rheonetri cswBWBegB80 unit. The data fromthis investigati coraser/mkewn in

FIG 1. Surprisingly, 5 Inventive Exanple 1 exhibited dramatically | ower

| ow shear visc |tyt an co tive run e thouhlnventlv anple 1
had a substanti ﬁ?@ﬂepo%ﬁﬁ I%8r UREi f;ﬁ? gel’#eo C@R} 1Y L??ﬁﬁa( | ow
shear vi scosrinsi;a:aafnekingenme'wy Eargllyats, | $nbel ) bwadndt(mye)ephglh-i,t]s— excel | ent
10 spi nnab nve _aln _ ftigs of

| nventive g ns yl ? it F glblben%/er wgl’tg §67 %ér\gdaq{vﬁ% 3- %gggeemgr spandex
fi ber (conbh}mllé\r@mnnﬁte)ﬂslmp]tlé@nb}ammmﬁthﬂ]:emlc-aind@o@aﬁyemrder t he

tradenajre M@mmdmel%thpyeﬁw@ lt%aﬁﬁ?&ﬁléir@éicrgh ;MeasuLbpg- the percent
per manent set” after a five- cgc es at varlous evel’s ‘of 'strain. To deternine

t he per cenPUperindnént-4ebPT Bhndt dndsnyd) | ﬁ%ﬁt'(@tﬂlér‘hldﬁéuge | engt h of

I nventive Exraémiﬁshane egﬂmm&ld&a\ewpls ¥ed e( tesitsd using an Instron 20
t ensi onet er. ]ﬁ g? a? gpeed of., 10 | ghes/m nut%S(ZS cmmn.) was used to
Fafeo

provi de a RYFRY M b=l A NEEeK L L ARpF e Y st ret ched to a predefi ned
strain (thatide disetbythitafiée viel endngatinashyt ororl@% combDO/L idrr ai N at
1009% i dﬂ;re{rﬁggsfum ng a new sanples for each 25 increnent) |evel and then
unl oaded by reversing the crosshead novenent wi thout any hold tine in

bet ween t he st riarrthengpaepa et oedimeghods t Eor fihe indpaavd yoérs heseshne cycl e

(with no holdpd L}E%e's@n@eiﬂ‘@@rﬂt 1die rabkebebh N &0 Ye 1Nk gadi ng), each

sanpl e vvas | oaded for a sixth 30 tine. The strain at which the |load rises
above zer ol ¥Rrat¥EEr deboRge stid Gragish. (Hakremgl Ghemy Yaduppel?lyl otted as a
functi on opagpplized sbraieet pLywoOVi dadeGAm&eJﬁchetZ aghoysothiadl lgxventive

Exanple 1 bited.excel Lent el asti.c_recover e e after

fi Vgp ](7%8 159@%@@@%%9&‘@9&%5?&28%2@%& &Wgﬁ 3@? E{ 9'55‘; éci ally at
hi gher el ongpaiiteds thet nagnej .a Icratalwucthwmesktasg@t oon, the sti ck
terrperatunﬁéughghwse&sxg ﬁwsp'a%dl ?es_i%sne yiet ggro yfere 5

determ ned L enper at ure was y t'he w ng net hod. Two
pl aques wi ¥R AHEIdPReRSPBICHY Toj Héﬁpals@ 2N gERYAEDLIBEYFRIIE (2.5 cmx 5.1 cm

X 0.16 cmcédortyir rPOl ¥aesnder & PlpdGeflet Np Al MR aln.dEhER! esdc tenperat ures
for \%jom The stick terrperature Was TU Tecor ded_as The Tenperat ure t hat
the (W pl SHleReliBelCReRohe V HUMST SoTHRAELT Q- Efert dPaf bb WAV nvent i ve
Exanpl e 1 sewbrredpavpdiyeeriuetisme ut28€ angdRZCiCLHARAL) VEL §iBu) 3
Applicatio e, hi e v cl udes

el astic flgﬁ%tcuggdgbvg %ﬁ:’:“s%g %H%F%ooa% gﬁ}&r% %géfgﬁr#&qﬁ ure, parts
of aut onotlweet gtedi fepled Pol yyng 1 PeesVpyame 3, t he maxi mum

service tgﬁxﬁ Atuse b iw@numﬁxawéedésm%e@m@r ative run 2 vwere
det er mi ne Xi mum servi ce_tenperatures were 20 conveni ently determ ned

usi ng @ t h‘é?%ymﬁé&ﬁ%i%%loﬁr%rvzléf‘e(%‘? GNP MSTRR 7 series). Sanpl es of
each bl ockryml,yreclerels caamngt )3t c o6& 1stut e seichbt i hend eadns@ptat 1 Newt on.

The point whi ch t T robe pe rat ed | e was taken
as the naxﬁ?m—m—s—er—m—ee—'?—eﬁpeyrﬂ-tacromo 91‘-? i E urvg 617 . thie 2@@3&8@% Srfqgnl'ﬂ?g)ﬁrobe

penet r at i oteatieflr bhe t href Tuarest |ogappbymezsl7$ktowrm iconBiGlo®s ckhehdat a show
that Inventiyg kxanple; l, hid [},Lréegehg,, tenreeﬁls%?nce (that is, had a

hi gher maxi mum’'servi ce tenperature) an Corparative fun 2. 30 In anot her

eval uatd orMe:8hMefiradn-6f L F o Wiy BtTikd 2 Bl sdiuwpdaesang t hieg lenms

investigatightal RathBi $seyal WgARmewhi b€ dialdle ahb Wi&k 200 dReegess oil
supplied b gtggeghem cal Corporation) was separately nelt conpounded with

conpar at i PSRt Lorelifd C\ﬂat?ﬁy%lg%tflfs"teaﬁﬁe&l Fi?s?,’slkFﬁerWg@ﬁétled
triblock prdghteki(&nyesiivel BEaigmer 9 rahaimct @m. ZeHes S8 n@ig. M of

65,900 and, GO LRLAY) 3%/51(fhe 38, pages 349, 350 [1997]) and in U.S.
35 Patent No. 5,652,315, issued to Mitsui Toatsu Chemicals, Inc.
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WO 01/ 09239 PCT/ US00/ 2082fi wei ght percent pol ystyrene before hydrogenated
and whi ch was hydrogenated 100 percent with respect to its conjugated di ene
unit (butaqgj nd >99 wei ght percent with respect to i bk ar omat i c
units (sty%ﬁgﬁan he oil was added at 12, 24 5 and 36 wei g {I}épﬁe»r/czent into
bot h bl ock polynmers and the resulting fornul ated systens as well as the
neat bl ock pol wisios themsahwisctveree ofl &—besi i/ fiaty v arromas i pemdooneance
properties, inclyding ultimate tensile strength, Lt flo ate at 200C
Usi g a 5- K FEGHTCT ePtEh: 2 dirChYd e/ SERT 10 1T SUE T8V SR RIFRR. The
tensil e praperddsesibubt inaveSt ersidne 8br eAg? Hd 2996 perseerd ebondatuion) were
determ ned,i,n accor.danc i AST 638. .,The |t flow ra e

determ negP?tnroacgj(?g\rlﬁggcgném\{]%ﬁrﬁesar%:tﬁ'1%%8?'%’,oncﬁ' Efnoe;l “@’oo&%géfyﬁe Shore A
val ues 515 akre idetedntneditsuackmpoheninpl hIngIM D.e2230d. Nbduksis was

det er m nedyj {1 RLGY 43N6e whlﬁ%yaff l%oneﬁ’% gl%giamﬁzk%g%l KRS were

determ ned i n accordance wth ASTM D-1003. TI ercent "stress rel axation
and set dMersmsies -detéparadcetidiith dforastiohtuas tdesedrset@?t I1n this

det er m nat » O eMHtGR1L 29ndased e ASHNLR é@ﬁ&ﬁerm@dhy;érl@)an&aﬁpl es
were stretched to 200% eion(ggtj on@&&%sp?ﬁgéf 1 in/mn and held
there for BOYER0AFs H8F1PRE st d ast Ar. "9hel cr osshead
was t hen redromadsgubyoaded)ania Hr ian../ ean. abss af teatploYesieasntise t he set
was neasured. Data 25 were collected for.one and two conplete cycles. Table
2 shows theetqqdyels%néengto?gﬁlgro Etthr%ae \Pa{:r%sc?ﬁlg o‘r’?rrﬁ?la?ne’d systens and the results
of the performifiddet esepaginglthe Subsipphisbly yHrsiomfintkgpolymer,

interrel atm%{gu%tb%&w/sfegcw@ {%lsﬁ fakgwar:@&ehm&%ywrt ndH Bt &ﬁﬁécﬁe

strength for the various exanples, shows surprisingly results for t
i nventi ve SIS INOMOROLYRGEHIG VieTERdnBhEe Uinvh P 19N Hify BRRPDRT f&F mul at ed

fSyst elniss (|@N@Jﬂﬂe\éﬁt5ﬁ98’.@g§§ré§: lllzl)h-e ﬁ&@séﬂ&@[}&f Vxeirgqmaes;htgjtim_s and inventive
ornul at e systens show exce ent strengt t proc sabi |1t

o T o S et Tt Bt § BoBare 1307 oSSBT et e, ets Eher BUbRP Yo i, he
effect of thendesgna sobebiaidn adrd/ dapdbegeabt st ddl.oclhgolvynet and a

tiall i
ovest | gu S hatan SoASpBLARSY Ry TR <eBhPaBly P SRR DOCKPBOLME . 1 (his
eval uat i ontErresigeludey ekeratoicdn peichnmiaueRi Yith By sedeg§eseand exanpl e

desi gnad i OPseciN@a@tiBY! eP6m P WIEBILVRI tR §URSE- a1 Rl Folrnean et hyene
i nterpol yner supplied by Dupont-Dow El astoners under the designation

ENGAGET"' HeSaplypgsr 9F whle af ¥y Y merngedci FomePeinefeval uati on as a

control naterdrheltle, vast otise  idscand cpatpodsaamnhesnvese, tastied for

percent el orn?gtat ir%rgj %ggtpggclgnlt_ ST roaL,Q. t fivrece%ycclesf grglbefcri bed

above, exc%p $He range was Fom Yot 6° 4D0%RYTRI i BSFE8E™tY from | 00%

to 500% |legsithah528vaeight wrrasncedbated dycthe Wotel wasgheseedhet 140

deni erys 70; IR hibBE] YRS LSEd d FinbheakGild 10 nokipolOmdenbersd i ber for

each sanpl e was nade using a capillary rheoneter as descri bed a]bove.

Not abl y, fR¥Fetannot be spun at 40 wt. s Kraton G1652. 20 FIG 5-7 show

the results of gitaphbesd) eyt ic@hy186d) §t yeenieiigite rpell gRBESs CAdcul ati ons

fromthe results 'bn t hese figures .indi cat$ t hat at ,200%§ggg/€§rai n,

et hyl ene pdi§ ey tBFeREESTONtH HiTHg Or BAE eFCIHAPSST 2EqULl % wei ght

per cent subst arstuizkbyehyédsogeratted lblredkl 2Hu b ipaisrurexhebesefosursa i si ngly

bett ery el ast i gl t?r%@?ﬁt' $nPL S o %t?:le?:dgg.?mk?géj! it YR ‘6%'/%{309@ cent

cal cul'ati ons. A $6, e Tnprovenent in elas |C|Jty at “gréater than or equal

to 40 wei ght péndéableaydudrsitlarfiungitipnbétzed pdiyethaesspeadi kydtseylf r om

results atg %ron*ah%?éid'I?H(P;\}%ﬁr%ra%qn%éoﬁbf egdd Ui, dhetQyyahent blend levels
e 1 ao N Table 2

with partially hydrogena l'ock polynmers. -8
invention are known in the art. See, for example, U.S.

Patent No. 5,275,853 and WO 00/1750.

35 The preferred polymeric material for blending with a

substantially hydrogenated block polymer is a polyolefin
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Exanmpl e Bl ock Pol ymer Wei ght Percent O I MFR (g/10 min) Shore AU timate
Tensile (psi) (kg/cnR)300% Modul us (psi) (kg/enZ) Percent Elongation 1
Cycle % setwdofynbe % stress relax 2 Cycle %set 2 Cycl e praisnems2er el axl nv.
Ex 9lnv. Ex 909. 581 55,9791420) |, 194(89) 9501 nv. Ex 10I nv Ex

91226. 357. 05159 62) 696&45 5836B. 78. 55. 8l nv. Ex 11|

924124, 2542 DRI SOF3B5R 28770 £ 8B s 16T 6859 % . h%%&“ﬂanQSCEx

936S12. 252¢ bfs{133hA2 §( 46) 88@&5;&1:0 4b2ke ddh @ (oerdit) Dcefpribly less

200. 978. 85, 651 3 981CD
2125. 359. 5%%%%%%24%5@%? é '1§‘§§ Bée§ CDQ?*JFESfQESa“ pedual to
22930.656.BQgﬁﬁﬂﬂRSFQSQéBQyGQ&BnB@IQ?rQSeSQthiRum x@eonprﬁequal 16

236157.59529@3@171,_(.92) 355(25) 7066. 97. 49. 25. 3 Table 3

Preferably, the polyolefin elastomer or plastomer is
characterized as having a melt index (I;) less than 5,000 g/10
minutes, more preferably less than 500 g/10 minutes, most
preferably less than or equal to 50 g/10 minutes, as

10 determined in accordance with ASTM D-1238, Condition
190°C/2.16 kilogram (kg).

Also, preferably the polymeric material used for
blending with the substantially hydrogenated block polymer is
characterized as having a percent permanent set of less than

15 75 at 23°C, preferably less than or equal 60 at 23°C, more
preferably less than or equal to 30 at 23°C and most
preferably less than or equal to 15 at 23°C and 38°C and 200
percent strain when measured at a 2 mil (0.051 mm) thickness
using an Instron tensiometer; or preferably a percent set

20 elongation of less than or equal to 25, more preferably 20,
most preferably 15 at 23°C and 100 percent strain.

The term “polymer”, as used herein, refers to a
polymeric compound prepared by polymerizing monomers, whether
of the same or a different type. As used herein, generic

25 term “polymer” embraces the terms “homopolymer,” “copolymer,”
“terpolymer” as well as “interpolymer.”

The term “interpolymer”, as used herein refers to
polymers prepared by the polymerization of at least two
different types of monomers. As used herein the generic term

30 “interpolymer” includes the term “copolymers” (which is
usually employed to refer to polymers prepared from two
different monomers) as well as the term “terpolymers” (which
is usually employed to refer to polymers prepared from three

different types of monomers).
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Exanpl eWei ght Percent SI PWei ght Percent EG3200Wei ght Per cent

PHBPI nv. Ex910000I nv. Ex1660900I nv. Ex1790600Ex
1820800ConByafi3iL00CompRun21* 000ConmpRun22" 08020 ConpRun 3 aidso mpRun24'
06090 *conparative run 21 is Lycra and the sane as conparative run 8 SHBP =
substantially hydrogenated bl ock polynmer (that is, Inventive Exanple 9).
PHBP = parti al IBhenyrerog@hanegernsasid ypbirpgnehedt Thiey et ipaillypehy di®genat ed

bl ock poly. ratan 6 |4 el ey ¢ **The
partially ﬂ%‘%ﬁ \ggezrrégtng%?lbltgékég% nerdn\%gsgép%o# G1652 gtﬁ’pﬁf;?ggﬂ%e%%a I
Cheni cal ChapiRelomero iN wWigh fthe qemqnemep ks rywiamlosR 39T PeTr¢d S00/ 2082C

Ve daim Jicfyh & aghics gblifée EIU1S Bdabhéeast uMsthvndiagepaied bl ock
pol ymer_ and é)l_gétl onal |y, | east one ot her &(B)I %/]mar sel ected fromthe group
y

a
consi std ng®bfthe PlYHEr; (985?%‘?}%? SRYS GafdSPBR YT Y ¥Rlife FOafoRPAM O eri ¢ or
sul f onat edneldwy | &18/oui NTheat Ormidardnat ebpahyaehylate elmeirpoRyiner
et hyl ene/ %C&ZO a- ol ef ifgcwtgr pol yr ner ’-c%ﬁlﬁ'%? aenolo%fi n/ con{lu ated di ene
i nterpoly At 1 M e pofy%r“(l) ENT poryfer, —an’ en e84 Bb ?/%?opyl ene
pol ymer, . sitd(Caidytstnmeystendeinmyl dst tbepakyusetthdhnieglamr ghasdignm,
ol yestor  ndefli 1Hd ¥ {040 008 Akl A0Sk RORY e kaA1B3ERE o) yani de,
hydr oxyl functiona |ze(§L pol yet her r pofyetheramne), a styrene/conjugated
di ene 1tht eepord ey svatgman. ef e tsadble  net GPRatennahtggiopeEdYsynt het i ¢

pol ymer orcge Pl eihd Ystlash ORied atedusesbemitber ada nherniel Bel bg.

hydr ogenat ed bl ock polyner is a substantially hydrogenated bl ock pol yner
charact eri zed d?"ﬁ’é%“ﬁ@?’sil)’ brapghnd eFQﬁ’ilSnSfP%%HT%Jrgsatf@& HF@nénnﬂﬁ%rrer uni t

to 20 vi nypresearimtiirsrefionetandd dlafooriesbydpregesatizonnafl 1gseatiesnt han or

equal to 60:40;. i,0) a _weight _avera | ecul ar wei,ght ( bef ore
yelr ogenat Forr i1 ShEErB0oP T ST 00 St ey s E it ip i ShSEEL i ¢
mononek5 unpref{ealias lasweihhn avaardgestobeebeaably zero (0) weight

percent of the polymer with a degree of short chain branching
less than or equal to 10 methyls/1000 carbons. That is, the
polymer contains no measurable high density polymer fraction
(for example, there is no fraction having a density of equal

20 to or greater than 0.94 g/cm3), as determined, for example,
using a temperature rising elution fractionation (TREF)
technique and infrared or 13C nuclear magnetic resonance
(NMR) analysis.

Preferably, the homogeneously branched ethylene polymer

25 is characterized as having a narrow, essentially single
melting TREF profile/curve and essentially lacking a
measurable high density polymer portion, as determined using
a temperature rising elution fractionation technique
(abbreviated herein as “TREF”).

30 The composition distribution of an ethylene interpolymer
can be readily determined from TREF as described, for
example, by Wild et al., Journal of Polymer Science, Poly.
Phys. Ed., Vol. 20, p. 441 (1982), or in US Patent 4,798,081;
5,008,204; or by L. D. Cady, “The Role of Comonomer Type and

35 Distribution in LLDPE Product Performance,” SPE Regional

Technical Conference, Quaker Square Hilton, Akron, Ohio,
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25 weight, Mwva, of fromb5,000 to 45,000 and each conjugated di ene nononer
unit (b) has a wei ght average nol ecul ar wei ght, M, of froml 2,000 to
110, 000; arwioni/gp3sa hydrogenation | evel such that each vipaylus@r2oset i c
mononer unit block is hydrogenated to a |evel of greater than 30 90 percent

and each conj ygat ed. di e ry UR Iock is hydrogenated to a | evel of
greater tﬁghaggipgr ént®- nﬂypmﬁér#ﬁg% using WV- VI S spectrophotonetry and

prot on NVR analfrsi sompo88tiomMOn@hycp@239dPEaT1i80@282€ENE. The el astic
article of; (A9 imetheL & Qlé@%@rcie't%'rﬁ;héd%&3{1})("@%%““%199990%t e item

havi ng a nonwoven~ portion. 3. elastic arti Caim?2; wherein the

item 5 conpf¢aiancegvyhb herShniwisatigs o sberd plindls PgteatwlPst band. 4. The

el asti & arsj2d: aafs ;Cuai paBentWES €ig) THBC0BEY Wad halag et NegbgNgss, Jiidepanel s
or wai st band g?nprlses th elastlc artlcle 10 5 The elasélc article of

Aaimi1, Wit dh dh&-aRerdstls RRyat i ng,
band, stripo14B0fiiegopol di ng, foam tape, fabrlc thread, fil anent,

ri bbon, fiber, Iura i fibers . or flbrous 6., .The elastlc
article of dai r% §”a\/\ﬁé¥%‘f‘% esrtartuuﬁéofl?%%%on ] °é‘ %6%&6%7%%3‘ S p or
ri bbon. 7.afdkysblsadescdestridbed g CSaPetént viher i, 7 98hO8BMI Beds 20 are

TONOF | ATE L. By GAURONERL 1 010 SWalTRTRONERL FiHPTcS Bmplliec plAStd gearticl e

of Clalimb, erein ers are surface treated or ross I nked. 25 9.
The elastlén%&34QQ ésofligral v8B inniseseihabhe Rl fspd@entedfpEnexadple,

crossl i nki fgh NP e zEné AYand rAdicitedoBo @J:yeﬁarlqrizlé@afrhi ér agliaid on, silane
curing, sulfonatlon fluorination or coron dlscharge 10. Th elastlc

article of COHRINLDY RRefBENE tHPPA dFEaiRigRmflined. T?t)Tﬂ <
artlcle ofréaunnnglahemhempnraﬁdne bomdabbelﬁmﬁlxﬁ(eqmipaeplutamlbqthﬂh fibers.

35 _ o YR09290, e 0020820, 12 c The .88 L apiele gl m 1,

Pers are rasoun req
conbi nat i o#ettdricanf . Aj &%REH%Q?egnmymacoar@mcﬂw;wﬁ ua ahﬁnlqenQWﬁﬁaﬁ n the

fibers are,bandaihg Hﬁénar@smh%ldt paﬂpﬁéf vs?amp% fﬂaﬁ ghastd fund el e of
Cl aim 13, erein bondabi | is inmproved such that a hot nelt adhésive

amount 10 dfOvHkY Ilé‘§§Fa§’LB“‘¥)e‘%ft?er’Ft"-‘"lP§§§t]dF%v?%etshee($}iu\'9éP§nﬁobYefht} gher
| nst r on- mneasti@l eBenséiengt Itnelrakerect pva pOMabarir¥guepengex fiber. 15.

The el gstic Ardd ¢he QoS almst W thg form ol 343 501 §kahpalh structure.
composition distribution (CD) curve, since it indicates how
evenly the comonomer (for example, octene) is distributed
throughout the sample in that as elution temperature
decreases, comonomer content increases. The refractive index

25 detector provides the short chain distribution information
and the differential viscometer detector provides an estimate
of the viscosity average molecular weight. The composition
distribution and other compositional information can also be
determined using crystallization analysis fractionation such

30 as the CRYSTAF fractionalysis package available commercially
from PolymerChar, Valencia, Spain.

Preferred homogeneousiy branched ethylene polymers (such
as, but not limited to, substantially linear ethylene
peolymers) have a single melting peak between -30 and 150°C, as

35 determined using differential scanning calorimetry (DSC), as
opposed to traditional Ziegler polymerized heterogeneously
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16. The elastic article of Caim15, wherein the sheath nmaterial has a

hi gher softening and nelting point than the core material. 20 17 The

el astic artwgl 5% Cl aim 15, wherein the sheath materi al

softening an e Ing point than the core material. 25 1 e eI astlc
article of Caim17, wherein the structure is thernal bondable w t hout hot
nmel t adhesbyancHex e":'hglehaspbl:ym:te; clferokx&hpie 17,DRhemnei WLDRAE structure

i s thernal Bﬁd)am %TC%t havgeg‘g egr gt thlngt?ﬁfxln;%?’o adhesi ve relative to
e

a corrparatlve structure conprising spandex as t sheath material. 20. The
el astic articl eTf sdingilm mgltmrm&k tise detechshedtusigtar @cture is a fiber

or plural '&Yf@érédttl%rlssc§§n§ﬁ 4 LRI C s BLANSEM £ £ URN $hAguhhe el astic
article of daim1l. - V\0901/ 09239 PCT/ L1S00/ 2082~ 22. An absorbent

i t em cohpr fR¢ n@eltq{\é-zéldab’?FerartTlé‘F anegthod appives 237 ™h@&agB4Sr bent item of

Caim22, whesel i bhe rsteALSEONDES SER0°BT wh A1 DTHR1RC GBSkt hPRuEL ST 1 buti on
| ayer, blnder material or lurality of binder fibers, absorbent core

mat eri al , ©po} opmreet/ BAK { £013383C WitiehaBSohpadt fox emmsnucied m 23,
wherein thg i tg? c%?)g s% @} Ineasct Qggofq: ui §__|0§7|18n QI\Sg déoq} Q0 ¢ J,ayer. 25.
[ Istri

The absor bén ‘wher érn cquisrtron ut| on | ayer
conpri ses hed Daf avtver. i abmperaﬁumrmmmn frramevhiach t236: mBlleialsorbent item

of 0 3" 2865y i b AL Shod o 3 BDYL 00, |8 SincCQERLsES, 8 foam

mat erl a a nonwoven rra eria sor bent
d ai ns 25 aatcPkataghdremnthheafemmingfrethgl ciisve. gas- bl own foamor a

di spersion (latey radgendsuss Jf%é@?ﬁ%@ﬁ?iehé%ﬁme@sa'f%‘rzasevmre' n the

f oam mat eri aI conprises a reactive tailored | yur et hane,
el ast oner i EP®riZAYIRR 66“e’Pﬁy‘FJe?ltéEI’*\/laanUbéFB%’t?%lif n]t‘é"reﬁﬁl Fiey L e‘é‘ﬁ
el ast oner i poeyraat ene/acaoﬁngﬁe@dlﬂy rbnalmfcaéﬁonyﬂeair ethyIEnez@olymer.

a- ol efjn/ conjugat e 30|n,1 an_el asti I ene pol yner,
an enhielynced polgg‘prgcpy ene po?ymﬁ yneréeé:i%g?bﬁer??%n? ﬁter%%DpF’ E?%yfeng
pol yur et hape] ymer elcast notpbhyesieng chapar blrahd:lylrhg/dr djertatied bheck pol yner,

an el asti C%Bi’g(éf“&%né EXH;%P;COH% yiis egﬂgl hZ8a Paly yr?l@%r gagixlaer

pol yet hera ne | nterpol yner
el ast orer i Bavetan Ia&,séﬁéecafal‘yfzfécpfﬁ/lﬁt RERNEh bOY y et J@r thebrang of any

CO”b|nat|OBr£5E¥f5Hél 1i8Bar y%&D&Ende%Z%alEEH%yﬂéigﬂéaﬁyﬁk&SZQr The
absorbent [tem of C aim 24 erein the at | east one acqui sition
di strlzo%tlbahn?%t’f/é}lgé‘oﬁﬁf‘?%}é PRy & qhvslﬁn@ BP#YIB‘F%S TR0 U H@ 4be8tPent item
of C ai m 2ol wheriedan ibheptoass swed effical exanplée sesSk he (sleasdiBec materi al .
(Anderson et al.}), sometimes called heterogeneous polymers.
The term “linear” does not refer to bulk high pressure
branched polyethylene, ethylene/vinyl acetate copolymers, or
25 ethylene/vinyl alcohol copolymers which are known to those
skilled in the art to have numerous long chain branches.
The term “homogeneously branched linear ethylene
polymer” refers to polymers having a narrow short chain
branching distribution and an absence of long chain
30 branching. Such “linear” uniformly branched or homogeneous
polymers include those made as described in USP 3,645,992
(Elston) and those made using so-called single site catalysts
in a batch reactor having relatively high ethylene
concentrations (as described in U.S. Patent 5,026,798
35 (Canich) or in U.S. Patent 5,055,438 (Canich)) or those made

using constrained geometry catalysts in a batch reactor also
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31. The absorbent itemof Caim28, wherein the foammaterial further

i ncl udes anot her synthetic polyner. 10 32. The absorbent item of daim 27,
wherei n t hewboamesmt eri al includes at | east one additiverprc3BisooHeecabsor bent
itemof Claim32, wherein the 15 additive is a plurality of fi bers, pignent
or filler. 34. The agsorﬁet te(rj{n%f an§ Clainms 25 a g cﬁreinthe
nonwoven rRitEN%RIFSHEELEERY Al £ Pﬁﬁﬂtr%%’&? (?ﬁe ﬁf)g’éjrtbee t*1 t em of
Claim 34, udser eﬂattehlnesspambmma@tremseatl sl notorxcdlneBdeNedl 6 B TMIAR ai n

| of ti ness. (S’*t oHle .abg Qrgf itemof C aim 34, wherein the spunbonded or
mel t - bl own' nonwoven has ocessed to provide 25 enhanced | oftiness

(relati ve to t rTe/Hl@fatlﬂMesBOmmte@mslVobgpuﬁMcﬂlwa@r efbyieme owi ng). 37.

The abso tyédrete:%mla;}%u%ﬂ%géx%ﬁa WHLEShN i hPEr S N WREELLA! ¢ <-T°rEP“ Ses a

reactlve t-al pol yuret hane, an e astorrerl c or sulfonated
et hyl ene/ vcplg/ﬁlramsrrat:l teast espolCyr€s, canlefast Ofiver iexaephyl ene/ C3- CZO

a-ol efin internpal a-olefin/co te iene ter onrrer

G astic AT STIECana BaFSAR: T ReTEaREnc AT RO ORI TERE pot VAT e,

el ast oner i and lHetamphast bod 3rgErpbi @t hhaeat ahe &dtasiniec cg)ﬂtzyes%erefaan
partially h nat ed. b] ock an el t|c hydr oxyl

functl onglJr%gld'%g%e}lex?gt’hérﬁlf’é‘?n%cﬂ%g‘aﬁﬁgﬂ?ne) ogf éﬁﬁf\éﬁg;agﬁhj ﬂbea%/ed dly ne

i nt er pal yretrhy lame /aroekdsh olretdrpol yaiér isW cﬁﬂ;ﬁd]%&& BETE L AP DO Qi

met al | ocene- cat alyze nt het i c pol or a of, any conbi_nation

Thereot - 35 Cothes Ho00PBunt THbmeGr Rt 8 o aried Ceres §-A0RBDen

ggt e\rNih al wput hlly&fé& tshehebgs%ri cgtm?u@hbah_.-oéeenér it%p@uwébenétwlaén@/fl-? iai _mOI

erei,n the nonwgven material c ri ses car r or ai

Struct ur oBHTiR SORETETFF bor Gy g0 BYRESapcamsmer: B Sr 19T

wherein theemm/m@nlyméeri al conprises curly, self crinping, biconponent,
mul t i caponent . t.i d u 1 cr ofd

capi | ﬁgsry or oﬁulltgbﬁl bé?@?& flseq}?\"%%/Tﬁ %é%%gfell éaltrt %E}lg%%aﬁ%i)@‘? Swher ei n

t he nonwovEsT riteeriinaltheokpysiasns greageld rerded thiehdesigmatioheofabsor bent

i tem of Gﬁm#,bMng érhnﬁnl%érlf @6§p89a£{&§taﬁﬁﬁhn'd@9| Hees pI asm, corona,
sul fonation or azide treatnment The_absorpent item of _Cl aj m34, wherein

t he nonwoVs HFE¥2Er PR P %Ta@t“@r EXEEERST R PY %FBUeﬁh%lq%l li ency,

confort orcdmgganyf.itting pr opertl es 44. The absorbent item of C aim 23,

wh h ; :
ereijy the Itelnh]fe %le”%rnl S%‘Zb&t gL Ve pan %2 Sy terPa}lymgg 5 u-ge%bsorbem

absorbent item wher e n er 'S |n
core, acquisidinomednst thauttiton bluécyteethr/b@sﬁemlyn@rr backgbeettwied, he

absorbent (it E‘é@ex%@e,ﬂ)?tﬁb@cmb%hg' ten Rfp A @i Ad00vhesei D L disnder 35
material is | ti conponent, biconmponent, nonoconponent or mnulticonstituent
88_ to 3 long chain branches/1000 total carbons (wherein “total

carbons” includes both backbone and branch carbons).

25 Preferred polymers are substituted with 0.01 long chain
branches/1000 total carbons to 1 long chain branches/1000
total carbons, more preferably from 0.05 léng chain
branches/1000 total carbons to 1 long chain branched/1000
total carbons, and especially from 0.3 long chain

30 branches/1000 total carbons to 1 long chain branches/1000
total carbons.

As used herein, the term “backbone” refers to a discrete
molecule, and the term “polymer” or “bulk polymer” refers, in
the conventional sense, to the polymer as formed in a

35 reactor. For the polymer to be a “substantially linear
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WO 01/ 09239 PCT/ 1 TS00/ 20821 47. The absorbent item of C aim 44, wherein the
bi nder material consists of binder fibers. 98. The absorbent itemof Caim
96, wherei Ryblifadyy ti 5 or biconmponent binder structure cQRiisi®se
core/sheath, pie, side by side, or islands in the sea configurations. 99.
The absorbent itemof C aim48, wherein the core conprises a reactive
tailored |¢1z:|uildarpoppawmehénetheamoﬂ@nelramugheha*ce ort sheafstng&nedgh

et hyl ene/ vj diyd c AlQMghi ik & hBF&Er&%Wnanéﬂlﬁba§ﬁ&ﬁTeéﬂ§t &y LheReLss- C2
a-ol efin interpol yner, | 'ef i n/Conjugat ed di_ene intérpol yrrer an

el astic pot§st &;swlélnérﬁappm 1%%#&&&3%@9@30%%&@65& $her, an

el atstolrnerlacw_éI emaam&&bgﬁ:olmppdwrt%ttlaanealraa?gl@&tsl Q&@lj)éﬂﬁﬁ.ﬁL da |

partia rogen ocC an el astic pol yanide, a hydroxy

functi énalk?’gaé‘tfq%&l@é’ﬁﬂeltofar g‘?ﬂ Sherani ne), a styrene/ conj ugat ed di ene

i nterpol yrner, Trdtazmelbalkneslenaret alsl asedenerd al yrmdxssy:ntahpbignnwl ymer

or crossli r}%klecq\ 2;:0 <irt%| gnsmo;_ t hese % 1za9nb' na]'gcl3 ons t@e e% P

absor bent 11em of ﬁ@ V\%erel " Che 28or " B ?ef e$ St Re éf“é‘éf? °©

mat eri al . Polyier ﬁméeabiesbem, |ﬂos:msmtbscbatanBy lireragi ethiy@éesdeat h

conprises g { pl;ast t e e ne/ vi nyl
?}&F‘érprlflf:[’ 1%%1h8 cquQ aGLYhat & %&’é«éféehr £ ?Sngt %ﬁ%’i#

aromatic i ene mal el c an?lé ene

acryl i¥® ac?@ﬂqﬂlé}gpé‘lsywélll %% W%%@ﬁyhé?éég q/mf@tlmaﬁéanﬁ’ﬁi%{ ed

polymers (egis nRMeahgd 8§2yﬁ@1~ypfrgﬂde%@e)al13§o§8cuﬂe§o'fr&%drrah§m@| sui tabl e
for use as a)f)owder and in_a dis er5|on ution or | atex coggrlm ng the

el astic meRLPMATGAERPR m 1t 53, S&B@Srﬁ At i t¥me erkshfnstalbkr ein
t he absor beiteaxope Lyakesi, ahot Sanl fredRcuneBWbaed mncj eaihi beancloippsi te. 40

54 The atser bt deneal Shalin 93, e el0. e, ahaaLliam ohgr g mier i o

does not conprise an in sSrbent poly Fhent item
of d alm 53randiemai wonhen%oabtstm fraritk eeﬂemﬁatmwaimeslyaaﬁéaqtmtlml al . 56.

The absor bgniy 'rth%ml%tgtycj(@hm:5§s vm]%r%'h@a}h@l S REL LREe ! P IRLLr i al

conprises a reactive lored 19 quid pol yur et hane,” an el astoneric or
sul f onat edPBPLTPSAn@FVHAGE T BRshdre iPnbPel pol %/%relsér‘l’h@P-'as#Bn@?? c
et hyI ene/ CG3ridQranel.efin interpolyner, an C3-C20 a - WO 0t ! 09239

PCTI i JS00/ 2(;]?26 oI efin/co ted di en i, nt an el astic

pol ypr opyl ene IP glé’?\’ﬁ (5GP pﬁﬁpg?g’rfégcggﬁf P, 33n? e‘Flé%Jt’brrerl c

t her mdl asléru;t;mquurae.t Ehaaet anme edlastdmrbpol Yess erhara tpar huabé_y &1 dr ogenat ed
bl ock pol yomg, ., an ;¢! 3RL! EoRONHMY dSmeped %H&Pﬁ‘yé afh”%& Rﬂﬂkhgegscpéé' yet her
(or polyet ramné) a styrene/cdnjugated dinme interpolyner, and a

el ast omer i &s rdﬁeftlaﬂeldo@éﬁél@a@%tlWz@@lsyﬁ?héthcof)oﬂ%ﬁ@an@r namb%n@f of any

conbi nat i o iRILAh th@ 2dsidhe AOIPbeBhohdrR ofsidaiim 33, wherein the
absorbent core foam material conprises the elastic material. 58) The

absor bent 11%HhROEaEeS ANES. t%é’rﬁyﬁ‘etrh@°é6§63r%é?ﬁcw foBRfmaterial is
char acisr i eethAs, haveugsaaﬂﬁlanrmy‘ Qrifmeat gtﬁﬁl@(ﬁ/]&&idteﬁbr petymer il The
absor bent of Cla re| t he abso nt, core mat erl is a
nonwoven "’fcg‘rrg Qe tg]oll? %5e f:he?e et aalsr% §§Y ?)lm n the
absor bent w@rﬁonwoﬁenghht émutalltcarlppl bas ahcp:relac;tha\itel baehores 3§ qui d

pol yuret hane,, an ,el@st eaeELEs &F §_|Ié| (nggﬁat ed ethyl ene/vinyl aromatic
i nterpol yner,” an el astoneric et h C3-CZO a-olefin interpolyner, an
C3-CZ0O a Long chain branchlng can be distinguished from short

30 chain branching by using 13C nuclear magnetic resonance (NMR)
spectroscopy and to a limited extent, for example, for
ethylene homopolymers, it can be guantified using the method
of Randall, (Rev. Macromol.Chem. Phys., C29 (2&3), p. 285-297

(1989)). However as a practical matter, current 13C nuclear
35 magnetic resonance spectroscopy cannot determine the length
of a long chain branch in excess of about six (6) carbon
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25 ol efin/conjugated diene interpolyner, an elastic polypropyl ene pol yner,
an enhanced pol ypropyl ene polyner, an el astoneric thernoplastic

pol yur et hanwo ovm28d asti c pol yester, a partially hydrogenacadisbi/meic pol yrer,
an el astic polyanide, a hydroxyl functi onal i zed pol yet her (or

pol yet her am ne 30 st ene uga |ene i nt er pol r, and an

el ast oneri 8¢ ?F&% aalq%oéénéu taFé} ogréa\aﬁttﬁg? ct POy Ere cﬁan\éngl end of any

conbi nat i odisthiargdfsh 6dtwébe abserdren?)i tenpbof Xiaich 39d wheeeemcyt he 35

absorbent ¢95e JMGYER.IBLET | Ahe GURRY LAES, LHP. fMITO0eRAt g0 Blogk, pol yrer

62. The absor Itemo aim €réein ent cor e honwoven
mat eri al i8baut the ¢gamgelenptws the 49nsplyn0£)otrrd@daolyn@g backigprgt/ 09239

PCT/ | 1500/ 2082G, {thouBhie cBRIEHDEMHa h%ﬁ&l@a@'ﬂé?@éti@%@%ﬂaﬁ@@ absor bent

core material conprises a nel | own/ 0S| foamstructure. 5 64.
The absor b&8RECHEFRBY eﬁapﬁics@et%mw| ﬁhﬁhée%%%}br%ferﬁ lesgechadhhoven

material ipghnlesinseitace brealeddridar atoRS, dherakserBeRbrikesmmf Caim
62, wherein the surface 1&%reat ment, conpri ses sul fonati on, oﬁgl asm, X-ray
i rradi at i oh®SHESSoHSBERM £PT AN INY| PBEe LAY N FNE PHTREHS char ge

treat nent. oﬁ6lorila1e:habsobbanthe$ ein afth@ghanen ﬁalymm,elmcuhalﬂdj absor bent

core DWONE (IBLon 1 Bl SRUPLASES ANRALRENT L1 Dok gy, (7 TN, abgorpent i tem

of Clarmé6 € "absor ers conpri se& ona
hydr ophi | i ¢, ?)Q)Qr)ﬁﬁ@r §eazbeé8th5’helm@hbentbt@recrhlo’fg (Ilrmqrqnesgy V\Hﬁfé&)el n the

absorbent ggx %é‘%\ﬁ}%\égen%&%{é%hé SBESoH SLAEYM aihel@Yh NY {£GHY que. 69
The absorbent 1temof Cam?2 wherein the 25 absbrbent core materi al

conpri ses welghtplayelrager sumg@r dhe calgschbentbrarerhes pelramplé&ulevwercei n t he
mul tiple 'f}%{e{ss %”%&%ﬁ%d!a%ﬁé&&%o%'cwﬂ V& | IS 1o 30cfTha TE

absor bent em o erein the each tilayer 1s provided using a
di fferent ﬁabgrimaimmagﬁet andsthe&3lofy. chen absaidieinty idhareotefd s imH9,

wherei n at e er _elastic
mat eri al . a/%gacsﬁ Qggjbégtggye& !er’e%&lgl)(mé%@g&%edrrﬁpn a(f)’%fqeas *one of the
mul tiple |ay@¢®1ctdnplﬁt§ed§her@$mm@eﬁrm erial. 74. The absorbent item of
Caim 23, whereif Lhge40u3D80T BRI eofrf%@awlfﬁqmowrseét@ﬂ%ﬁh%of

a

absor bent Eolyner to pravide localized er ned absorptlon
absor bent FReRTTSeECLEI R 25°ngnEhtadim btrFI@C]é%oVbeerﬂ YI6PE RALEFSEI- i s desi gned
to conzml i dadradiie éShQEﬂﬂéSl-tzbcﬂnar@ Shtbbplél}ﬁﬁbﬁs'i)éﬁfe Qell pyetisatiinsh t he

backsheet . rzlt_SomTr})eIab or‘t:)g\r}t Cé] ! Cb BJC vy‘gaos ri'iit Qg absor bent core
material h&s FFIGFEPRE FOLRTT clhglrﬁ 8‘?’@?? 9
scattering detector (GPC-LALLS) and gel permeation
chromatography coupled with a differential viscometer
detector (GPC-DV). The use of these techniques for long
25 chain branch detection and the underlying theories have been
well documented in the literature. See, for example, Zimm,
G.H. and Stockmayer, W.H., J. Chem. Phys., 17, 1301 (1949}
and Rudin, A., Modern Methods of Polymer Characterization,
John Wiley & Sons, New York (1991) pp. 103-112.
30 A. Willem deGroot and P. Steve Chum, both of The Dow
Chemical Company, at the October 4, 1994 conference of the

Federation of Analytical Chemistry and Spectroscopy Society

(FACSS) in St. Louis, Missouri, presented data demonstrating

that GPC-DV is indeed a useful technique for quantifying the
35 presence of long chain branches in substantially linear

ethylene polymers. In particular, deGroot and Chum found
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77. The absorbent itemof Claim76, wherein the absorbent core material is
urine activated. - 91 WO 0t/ 09239 PCT/i 1S00/ 2082G 78. The absorbent item

of CIaim? g n the fluid activation is acconplisheg R
shape- reshape pﬁ{yrrer 5 79. The absorbent itemof Caim %ﬁﬂﬁzerze'r n the

shaper eshape pol ymer is an ethyl ene/styrene interpolynmer. 80. The absorbent
item of Cthak Xhe ieredi nft hengbydwiseprasghes nbn esykdAtang ipddyi deveas rol | ed

g00ds. 10 &dny Wit 3RAALBEPhet (ARl hRbBLESd MbELEIthd henRDsOrDent cor e

material is con ormabl e, ol dable to the body e wearer. 15 82. The
absor bent PEFKHIYEY &HHP?@O“\Aﬂﬁ%‘f%ﬁlﬁtﬁﬁ’ew%éo‘ﬂb‘%’htt%r@%&t 8fi AP"% conpri ses

a shape- r esiie HiQlnWKes feaPisvd desisnfer NeRL I ity and nol dability. 83. The
absorben)r;t i temnEo a| m,8 eazég: t he shaBeZO re hape pol ynme is an

et hyl ere/ st yr e i'h&r poF §F@?t purreuy sB’?T)%n thS PHRSEC.) 8fm 23,

wher ei n t hectarsordeent near ehandgerttad hysirddyeemw vl umeblodwther spunbonded on

top of the h he absorb itemof_d ai,m 23, Wnerelnthe
absor bent %obf kt% f.\leerne IsamgI?ﬁl i uncfl‘ﬁ Ton an(g]tl F® A r}eﬁot terrperature 30
B6. The abzordurit farerphef mGlacwi B85 wquerteuncmesaba;mm@mttaboeetqat erial

expands Whosk DI ed chai Aobsdaitfee B¢ (FBG: ARSOROG d LRTLghe O al m 85,

wherei n the absorbent core material eXxpands en subjected to tenperature
35 gr et ero%¥eAfe o éﬁ‘@aﬁaf‘5197cBBBE’FeCPI'?é‘OaB?,bF‘be‘Fﬂe |Ct%rdpu@ar nt®5,

wher ei n th@o?&ﬁﬂ!&e%1§ﬁE91H@i&{éeﬁ|at&Q%ht§§§eafbei-hidt@ih@/ shyeene
i nterpolyner as a binder terial The bsor bce&_%, m of Cl ai m 23,

wher ei n t K385 5O SEor ﬁﬁ?%trlarﬂd (%‘Hﬁ‘rPE%ge A D&hﬁﬁ@db?l bers to
provi de W ekédigo 4ﬁxa91(ﬂ.1f?htehab]s@reberaif ilbam ohaGh abn‘arﬂﬂu,esvvlierel n the w cking

is vertic éu%/\%]gan 1%S.LR§CE Bga;: re|n;e ctg%e J’s}? ﬂ%forr bent itemof Cdaim
in es

23, wherei SOr core teri a 1°6ast one thermally 50
bondabl® conpori@firoos ead| Ghumistsq bzhltoweri bhatm e lgmednérud I2,9MelThe

absor bent ir‘i&éﬂ)OfasQaa'f%Z&oM"ﬂ@f Gl,d;;éT Q@?H@%v@fag@%&%@&aks spunbonded
or rneltblown. - 92 WO 01/ 09239 /1150072082
Weight) as determined by GPC-DV 1llustrates that the long
chain branching aspects (but not the extent of long
branching) of substantially linear ethylene polymers are

20 comparable to that of high pressure, highly branched low
density polyethylene (LDPE) and are clearly distinct from
ethylene polymers produced using Ziegler-type catalysts such
as titanium complexes and ordinary homogeneous catalysts such
as hafnium and vanadium complexes.

25 For substantially linear ethylene polymers, the
empirical effect of the presence of long chain branching is
manifested as enhanced rheological properties which are
quantified and expressed in terms of gas extrusion rheometry
{GER) results and/or melt flow, I:9/I,, increases.

30 The substantially linear ethylene polymers used in the
present invention are a unique class of compounds that are
further defined in US Patent No. 5,272,236, application
number 07/776,130, filed October 15, 1991; US Patent No.

’ 5,278,272, application number 07/939,281, filed September 2,

35 1992; and US Patent No. 5,665,800, application number
08/730,766, filed October 16, 1996.
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93. The absorbent itemof Caim92, wherein the topsheet or backsheet
conprise the elastic material. 94. The absorbent itemof Caim92, wherein
t he 5 t opshwetni/on3dbacksheet conprises a reactive tail or e®driusmi/z9826

pol yur et hane, an el astoneric or suI f onat ed et hyl ene/ vinyl aromatic

i nt er pol yner, el as iC et oI efl nt er pol yner, an

C3- Czo a-ol efi “}?osr‘f]a Ejéggiiydjr SP’ ST‘?n%? cﬁ&f & pol ypropyl ene

pol ymer, asngﬂﬂ'talmat13:0fpo¢1yﬂﬁ®p;ﬂlafsr$eo;ﬁobyhmersamoeimﬁ:oaaalbytltnmm)pl astic
pol yur et hap el Le. P &g r I t ck, pol ymer,
B ol'asti bt gRaRaasus T B0 1:RRE LRI KRIHRRS" e O1 15

pol yet her aalvcm‘ee am;l,stfpreﬁeammﬁugaft éd stipnein i rgssigntes, 64hd%2h. elPsst oneri ¢

15 netall o NG z dc ns of these
and coﬁzlngflo S thé%eg?sgyﬂégﬁ%e ggg%¥g§%%a?%%ﬁ?%#ﬂhegfﬁgiéégmhere|n t he

topsheet oPObERI&MES NEENPRYS e TiNgSEi BORBRWD AT R0 APHERS 20 to provide

st ret chabi bbhverhion@ 1MBEALAI Hf NEhdTILteAPOL OHGa 8t rdCtiy @ he9Basd ho@bsor bent
itemof Caim92, wh opsheet Oflg acksh et conprise fluorinated

re
sur f aces tBOBSTIRRIE BFRATRSD IS FWAE DS RO OGS TR ii . 97, - The
absor bent itemafbsCaaiin?By ]Nh&faed lethbeehepisdsneﬁemar alackaheeér conpri ses
carded, stryctures. 3Q 98, ,Jh % absorhent | ﬁ s ¢ owW %vag’“@{&r'l e
carded st r Ut Ures Conprise a east Sone BY ene/ yrene I nterp r¥e
The absor basthétesmpgeheGhal ym 98anakiesh siradihbomal Fo dodzst pghnmerlzed

ethyl ene/ siykefie JeblSERe! YAEL- RS e qRaraCkaniv,| Guekabebpiadiang car ded
and soft when subjected @é[n enper at ur es. . The absorbent item

of O ai m 2Bolyfidraiener hélgﬁa’fo];ﬁ'h SéFYba‘ékkﬁi"éétlel%e probidetensity an air
Ibalcki (r)]r V\B%%iﬁétdiyfl@lﬂ"el ﬁaaépnféleCéWn@uf e, 19ing Hire &@mhhqag?)ammrmd_ orh

aCKs t rses a Oatl rICt on , ereln the to
Dr OVi o5 & PR ESEPRe PEnR S of? TFa 61916‘52%8%&1“/ 3Pabo/ 082C 102. The
absor bent sdmmua)ftlellayniiﬂéar véardiemet hatén@@l‘mﬁr—st @reopsheg¢narusly

backsheet - p; &%@g%%&m% V\%drecﬁm%rt,h%{]bQEa 1Jci1%e9 %e nelhe

absor bent |te erein the topsheet “or bac corrprlses a
fuzzy fil nPehdierst eédisst fiffapifromhahahsdpberet ihatmropearansi 103, wherein

the fuzzy Mémueﬁ %hmweﬁ@ 5#@%&1‘§ 13CERAP! L hadi iy smeGhanhead working 10
absorbent itemof C.aim 103, wherein the

and prlckln
filmi% %%é&]ter‘i?dEBlVf“Fﬁ? 3% 1‘6@ra?ﬁérébg%r%%rﬁsﬁet“éﬁrlaéf‘yd%‘?’fﬁ“ZJBa wher ei n
t he tops he@éa@frdba@kahgnt dEnsy IS cayhdanben gatyeleiralfra2fion as

determined using a temperature rising elution fractionation

99.

techniqgue.
The substantially linear ethylene elastomers and
25 plastomers for use in the present invention is characterized
as having
(a) melt flow ratio, I,,/I, 2 5.63,
(b) a molecular weight distribution, M,/M,, as
determined by gel permeation chromatography and
30 defined by the equation:
(M,/M,) < (I,,/I,) - 4.63,
(c) a gas extrusion rheology such that the critical
shear rate at onset of surface melt fracture for
the substantially linear ethylene polymer is at

35 least 50 percent greater than the critical shear

.54 -



107. The absorbent item of Caim 106, wherein the nonwoven material is post
crosslinked. 108. The absorbent item of C aim 107, wherein the

post cr ossl igki ks acconplished using el ectron beam i rragiatd,@hsnder a

ni trogen at‘?rléé'gﬁ”é?”z. 25 109. The absorbent itemof Caim éﬁ( V\ﬁ@l‘ ein the

t opsheet or backsheet conprises elastic and inelastic fibers. 110. The
absorbent item of Clraitem 28, thhermiet tdfe suopsheanebr backsireeforsa
seni - per neabl e. 30 31}, The AbSAROGNN @M Qhe L8k Ml Quodienei 0y { e

sem permeability is]l\J/l.\n})Fﬁ res gct tgﬂ%ﬁ%ﬂ si de %%gl:lrecti on, %lggll'#é
absorbent item of Cldngrz3etimnbers paliymezsapdpthectingamathyhere conpri ses

a cal endered el asti ¢ohQARWALAH DEOUHIES WAL EHREQGIEDI Y omBREmers,
breathability. 113. Thé _absorbent item of C aim 23, wherein the topsheet or

backshe®t conpri ses T&ef 6aRFAFi PRIGICTORRBYBRT ahdS 427 i %> PRE/Abed with at

| east one other conpqreRh Efen_t;?@réérﬁ!nofl%ﬁe Ihﬁsmﬂ‘?ﬂl 1ihegyof daim
113, wherein the topsheet is integrated with the acquisition distribution
|l ayer. , 45 115. Th&thydsPrBeRPIymEMad whermiR18he WHRTRASTiVRe backsheet is
integrated with the 2cgdksit 5RSafliSlddsbulti @Rel ayestaddlalh§. 1Theaabsor bent

itemof Claim23, wh ﬁ,‘ei n the i\c&)\lﬁsheet gg} bgcksheet iS characterized as
havi ng shaper eshape SHPEpEPEI BRI IT TSk SOPIETRRT oY Oiff 8PtY™€f 94 WO
01/ 092B® PCT/i 1S00/ 202 e tdredhet ab=orshert mel entafpddtaiumel b6ingher ei n t he

shaper eshape propertj_es | by the use of an ethyl ene/styrene
interpolyner. 5 118_@%3%2‘;%?@2%%0?%%%5{ C ai m 23, wherein the topsheet

or backsheet i s(dhemrsingdeufiifberniitdadosgapheng 1¢alorimetalysoPBent item of
C aim 23, wherein tl}}@lb_gggsgggp EORdnses noi sture-activated indicator. 10
| 20. The absorbent item o aim 119, wherein the indicator is a

fl uorescent indicatoBl’1and FHe Gbhgpebent item of O aim 23, wherein the 15

topshegt or backshegl 4eQast$t $o£5SEMH ll ¥q0h1 2P0 8 | gdPyYPpystens. 20 122.
The absorbent itemof Caim 121, wherein the foamsystemis characterized

: , ein the cf
as havi ng open Rft&drénptéan| of 4B criffd capsahpehtrateAnst CELaiffR3, wherein
the topsheghed drxclesheat reqapas ses nlltafiraat ede fROMS)ISz@BLhd24. The
absor bent iteni of da rei n,the i am.nated onjo the

im%23 wh hoﬁnoamaqus I e

t opsheet . 138°1°He PISESFERRT TY8MTT  PECAPILS L WIS ST e P88 i s

| am nat ed oORI)p tie peadkshedt using a gas extrusion rheometer (GER).

20 The gas extrusion rheometer is described by M. Shida, R.N.

Shroff and L.V. Cancio in Polymer Engineering Science, Vol.
17, No. 11, p. 770 (1977) and in Rheometers for Molten
Plastics by John Dealy, published by Van Nostrand Reinhold
Co. (1982) on pp. 97-99.

25 The processing index (PI) is measured at a temperature

of 180°C, at nitrogen pressure of 2500 psig (176 kg/cmz) using
a 0.0296 inch (752 micrometers) diameter (preferably a 0.0143
inch (363 micrometers) diameter die for high flow polymers,
for example, 50 - 100 I, melt index or greater), 20:1 L/D die
30 having an entrance angle of 180°. The GER processing index
is calculated in millipoise units from the following
equation;:
PI = 2.15 X 10% dyne/cm?/ (1000 X shear rate),
where: 2.15 X 10% dyne/cm? (215 MPa) is the shear
35 stress at 2500 psi (176 kg/cm?), and the shear rate is the
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30 126. The absorbent item of Caim23, wherein the absorbent itemis a
singl e conponent rolled good. 35 127. The absorbent item of C aim 23,
wherei n t hewabsenient itemis a nmultilayer multiconponentcraistrxisgood. 128.
The absorbent itemof Caim 23, wherein the absorbent itemis a

consol i dat ed roll Sd go % rein at |least t acgui %i Mon. di stribution

| ayer, the® 8ForBRt 2Eot® Mitler B3 TSRESHATKS P tPht ¥t ed. 40 129.
The absor bentatiitoem of C ai m 23, wherein the absorbent item conprises a

di ppabl e shel | . 37139 m i he absor bent
itemis SAP-freg. % 128 %ﬁ%ﬁ"&%%ogggg}(@Eﬁ%a%odg%@ghgﬁgﬁm The absor bent
item of Clwienet29, wherein the absorbent item further conprises a sprayed

core. X32. The absopbe the 5 absorbent item
5 b Qg f%gﬁ;edac ruSi8h M 2ee t@@éﬁd B

consists essentially o onponents. e ‘absorbent itemof Caim
132, wherein the abge?ﬁ)én%s|QT@rn"@éﬁsFl§{1§l’e3§s<eﬁ1tH°&IYIe§ith-eaes‘ﬁ@:ﬂ@foam

havi ng opejhPradient cells. 10 134. The absorbent itemof Caim 22, wherein
t he absorbent item conprises at | east one foam | am nate. 135, The absor bent
item of O aim22, wHePBEHET HS FHeaR3ofbentd ’ratr‘eerﬁe(,ror‘?ﬁrFEEsc?H’Uslt‘F&m e bi nder
mat eri al s. (ﬁﬁﬁ;es‘[he absor bent i tem of Claim23, wherein the absorbent item
conprises degradab ) 137. The abs itemof Claim 136,
vvhereilri) t he bi ?{g‘ ll:'(rira er| a apspatfea‘artaﬁaﬁf S1Bg 'Iahrena%l 5(13?g]en":fas e%nof Claim
136, wher etn dfparabsosheat storessmatteli & xlefegyadam?e (225 HBY) . The

absorbent itemyof. g_l?gg)r”l)@ ), 1"§h% glegrdgggfp@rpég &mﬁf fcoho# shed by the

use an ethyl ene V|ny copol yner I ny pol ymer. 30
140. A novgﬂ% thiagt ﬁrngqvqbrﬁccd@ppiegpﬁgttchfe 1’é1%¥st°|fc 2afFpnEeRt fnad ai m 1.

191. The cliin@thl,28hefpddwidh LéQ:lnlg\’ﬂéhﬁeI Mhav ebagt §endidy H S in the
formof a film sheet, coat:ﬂﬁg band, - 96 wH dt /09239 PCT/|JSOO/ 2082G

strip,19rofighan h‘cepdpﬁg?e% tﬂﬂ&péubﬁa@m%allmrlea&arf frlaviste ri bbon,
fiber, plyalydet of fibers or, fibrous web.

An apparent shear stress vs. apparent shear rate plot is
used to identify the melt fracture phenomena over a range of
nitrogen pressures from 5250 to 500 psig (369 to 35 kg/cm?)

20 using the die or GER test apparatus previously described.

According to Ramamurthy in Journal of Rheology, 30(2),

337-357, 1986, above a certain critical flow rate, the

observed extrudate irregularities may be brcadly classified

into two main types: surface melt fracture and gross melt
25 fracture.

Surface melt fracture occurs under apparently steady
flow conditions and ranges in detail from loss of specular
gloss to the more severe form of “sharkskin”. 1In this
disclosure, the onset of surface melt fracture is

30 characterized at the beginning of losing extrudate gloss at
which the surface roughness of extrudate can only be detected
by 40x magnification. The critical shear rate at onset of
surface melt fracture for the substantially linear ethylene
polymers is at least 50 percent greater than the critical

35 shear rate at the onset of surface melt fracture of a linear
ethylene polymer having about the same I, and M_,/M,.
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142. The clothing itemof Caim141, wherein the itemis 5 a |eisure,
sports, industrial, nedical or sanitation apparel item 143. The cl ot hing

i tem of Gawmﬂl,ﬂamgmhereln the apparel itemis a surgicalp@OinRbséar. 10
144. The clothing itemof C aim 142, wherein the apparel |tem ﬂas sl eeves

and the sl eeves conprise the el astic article. 15 195. The cl ot hi ng item of
d ai m 142, Papbeeanl - hdhgppaiblical ethdfas stukelss ahdonet mff fssirdenpri se t he

| T hi f, 4 |
el astic arﬁ\éiitefrécg&re fi%rCEH& émsﬂatr?c@a% hahey} Qtrg’!gag{ ?%%glﬂgr ppare

item has a wai st band and the wai st band rlsest icle.
147. The cP&ehiiny qﬁ%rﬁ“dﬁ“@ﬁﬂnﬁ_gﬂfe%r g?lﬁnt Re8appHi®edyneéamhad289 neck
openi ng angdpifie neck opening conprises the elastic article. 25 148. The
cl ot hi itemof Claim 14%ﬁévvhere| n the apparel itemhas at |east one

gat heri'hg band ERf% ME1fatRaFFREe REPTComsr MBEEcRRYE BlrsGorddtiPRFe. 30
149. The chnd hrarpdd em aktEliai m&ﬂ&egm&&el(@ltBEnﬁ'@ﬂﬂj &ough€BnhbS a cap or

head cover h t hi tem of Cl ai m 42, .wherein the apparel item
i s shoes, ?ee%q%:ov-ll:‘eer%‘llﬁgag orggbz)ttr Qgagplon g 9@%’17092&?&5 ﬁ@‘ﬂ“gggb@} 2082C
1S1. A nowevesptalsimidonprifer ngxanel el dst bdoant ftlre pfodiaish, Lsunhecei n the
temis a urgdcalsHlARe beMAZAIAOLS @%Cgbsé}{tt 00 N1azacd 9U§h' pdustri al

apparel item disposabl | ean room apparel 1Ttem ext “towel ,
5 fabrit oFa"b%r%forPdllse@a% Ftléﬁ'?celslzeltAfﬁé\%Véﬁ K@%Mﬁ)ofaf@ awmalsal vvherel n

the agri cubhed Al stIQBMOURNchSed SO DYst hedk BORMOYAD (d@® §91153. A
nowoven item f d ai 151 wherein the wipe is a cosnetic wipe. 15 154. A

nowoven it 8RO EISHMPESEEd Aheths (Fhangeri Bé PRI BATR IFAIN e/ gRBRe Wi pe.
155. A nowoarefiduremiohsChai ﬂméSéxtx\martelsnekbeLz@@aS&néd cERre Fbemps a mt.

156. An ap 0 |tem onpri sing the elastic 20 article, of aim
1. 157. Th%%sg‘écaenggicc?rﬁai Elem F GRR" 560 mgfﬁl‘ﬁs?#welq tgﬁ 18venpiPR, sock,
ri bbont> heﬁ@%mtmlhabeaz&ﬂ%s Atwoverti bEnyconpmieditngraheust asd i C

article of,fdad Myl Qat by CALNLT, GO article of daim
1. 30 160. The car |3]et;&r§oi:=1 C arm 159, mqk@er(g /t%{p f(ﬁhgrs&sﬂ’ag)o rise the elastic

article. 35 161F°rrﬁélecanr9§?3%¥nq:|%Wlé@temw@txprt Fe |fbér shar@ERresent as

a bul k, comilnudethiread@pérmilifdioh)eseBs5Pght 05114 aliMek3%etMpeL S N the

car pet backi conprises the elastic article.
P fg%ergn%re testeg without inorganic fillers and do not have

20 more than 20 ppm (parts per million) aluminum catalyst
residue. Preferably, however, for the processing index and
melt fracture tests, substantially linear ethylene polymers
do contain antioxidants such as phenols, hindered phenols,
phosphites or phosphonites, preferably a combination of a

25 phenol or hindered phenol and a phosphite or a phosphonite.

The molecular weights and molecular weight distributions
are determined by gel permeation chromatography (GPC). A
suitable unit is a Waters 150C high temperature
chromatographic unit equipped with a differential

30 refractometer and three columns of mixed porosity where
columns are supplied by Polymer Laboratories and are commonly
packed with pore sizes of 103, 104, 10° and 10%A. For ethylene
polymers, the unit operating temperature is 140°C and the
solvent is 1,2,4-trichlorobenzene, from which 0.3 percent by

35 weight solutions of the samples are prepared for injection.

Conversely, for the substantially hydrogenated block
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163. The carpet of C aim 162, wherein the carpet backing 40 conprises a
nonwoven nmaterial. 164. The carpet of Caim 162, wherein the carpet backing
conpri ses avowv@esdnaterial. - 98 WO 0t/ 09239 pcTnr sonn®SPASWEB326A di aper
conprising the elastic article of Claiml1l. 5 166. A incontinence pad
conprising the elastjc article of .Gajm1l. 167. A _sapktary,napkin

conpri si ngj?]ﬁ@eélsas%% B Gre- l&fga#ﬁﬁna?r%%ge f‘ﬁ‘eagl gs %{% article of
Claiml i nt¢thmhydrpfofam i vmivesenhei kelfarir.i | Rasedtébhen £ UBO raTee
elastic arid ol gf1¢hal alfEe’ 6h the {OARd:3nTRde. 1M foddahay or
aqueous dils glr'si on. %5 %%éﬁn,&n\ya%rn corrpr?sjli g tthlengFastei C ng elrciaaal )§,of Claim
1. 171. ThOG avigrefitewsm 170, wherein the yarn conprises nonofilaments. 20

172. The yarn giorCegbMmdrPie i §JiviekBewNSEd ((UIPinS@ReCRYES AL _
nmonofil aments. 25 173, The yarn of Claim 170, wherein th arn conprises

. t he
mul tifil anEhisRtiphg. thy i arn WEAPRBNYTF SIHP ARG AER £S39355 18 of
d i’ii m 1d ?r?k% pﬂﬁ@ma@plaaekbdﬁeemsofdeehaém By 9 s idte harfovhRolé@mdrs 30
sel ecte rom,t

.group consi sting of socks, . hosier i ptimate apparel,
bra, pant i Tc FYEAERPS TSP HLSRELF NS Fr B Fpdrar, Pet Eifear . skirt,
pants, bl duseramorkeshi foregnjonetdbhsyifunpsuin elutdensholtmesnd&heear and
shirt., 35 . r it a I | t.elr rLSi - ic article
of O & gy e LAttt LS R AR e 5 a
produce batging7@PPTRRE biek At nig Hovwimnbf cer B inipngs RRsrePhyeHw lienem i s
netting. Iy oA1ydRDOLSE e(ds AescHiBeliUbg wieMGRMBARHSWASA e sBur@laasti c
article of daim1l1. 180. The upholster%/ or furniture it of arm 179,
wherein t 19 c o O LAPEEeSEEERT T4 ol -alr oRobPF & cHF§fat itRg,
headl i ner ,ddriwrkltheefs] 1 auirayedjuae ivbphol stery, 50 mattress ticking, or
seat, H%hai r or sofa covering. 181. The apparel itemof Caim 175 wherein
the athletic apparel is arroaetfiiietd C ]aers olaggyoipeC shorts, gym shorts,

athl etic pantg OkqhdPMNY SO %316 &9 b = 1.0. Weight average
molecular weight, M, 1is calculated in the usual manner
according to the following formula: My = (Z wi(MH))J. Where
wy is the weight fraction of the molecules with molecular
20 weight M, eluting from the GPC column in fraction i and j =1
when calculating M, and j = -1 when calculating M.

For the at least one homogenecusly branched ethylene
polymer used in the present invention, the M,/M, is preferably
less than 3.5, more preferably less than 3.0, most preferably

25 less than 2.5, and especially in the range of from 1.5 to 2.5
and most especially in the range from 1.8 to 2.3.

Substantially linear ethylene polymers are known to have
excellent processability, despite having a relatively narrow
molecular weight distribution (that is, the M,/M, ratio is

30 typically less than 3.5). Surprisingly, unlike homogeneously
and heterogeneously branched linear ethylene polymers, the
melt flow ratio (I 0/I,) of substantially linear ethylene
polymers can be varied essentially independently of the
molecular weight distribution, M,/M,. Accordingly, especially

35 when good extrusion processability is desired, the preferred
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WO 01/09239 PCT/i13S00/2082G 182. A textile item conprising the elastic
article of Claiml. 5 183. The textile itemof C aim182, wherein the item

conpri ses fighein9szga plurality fibers and at |east one pok, T %zhzﬁ(ac' d
pol ynmer. 189. 'H1e3t9extile itemof Clairn 183, wherein the¥ er or

fibers conprises the hydrogenated bl ock polymer. 185. The textile i tem of
C ai m 184, eshedena phkyriddhdordf usehén thepnissesitt havpat yohard i aci d

t | ast rticle of Claiml.
D0 187 The T ogentonel) MnchiTLEBIRA I L IR nBRR R B 5 Coe. 18

The footwedRteremi¥Pe ai m 186, wherein the itemis a slipper. 189. The
f oot wear item ofuGtabre 18fscwhehelngd &@eééfﬁ@ahm%éténfﬁhﬁé'c shoe or

sneaker 190. The footwear itemo aim erein eltemis a sandal.
30 191. Thé‘aya}ﬁcta‘ﬁ“cﬂ%uSrﬂbf?ente«ﬁé%éuhlfter?er Pahi1EBe t PRl whemmsinedadeor

nul ti di mensioasakaid&®. ge%t&ba&htﬁl%ﬁé dse cﬁfsc?bggé(? §“|w‘§§,r56'( n f2I7bre;1rT) 20

t hi ck the ran on_to mils

19|3f: 'rllﬁzselfaggtl?(czag ugn &Bégg}’i@&s \I;gr?‘;eéil HUt¥ ber Jt%?Q:;krﬂes?s isin the

range of fappﬂ@c&tmmmmbtear RY/MbB 659D, Ef]lllrm) Seﬁﬂ.&ﬂbeﬂ'hm ellaggll Cgaisthl (r:;ﬁggf

d | 92, it ti n in avin

of a:‘ ;nom 1 %A’;ESB@ I[i]% @ 1%r2 8%82&%%1{%?%%’05“3"‘% g?/?%@ é% care item

conpr i P ngPeRent| ¥at |50 Oér‘itrﬁ@lze 2pp Ul atmoh nn@BerThé/SmunUZ&)ar elt Btr.neg} 012:I .
t e |

Ton Moy, p%@ﬁ@lﬁb %, A7og Bos> (gﬁﬁglecaé% 9lV\ﬁbgg/ %%P%gplzﬁl 1%’0 [2082G 5

1 wh th te a bandage. -
182 Thgr%gﬁﬁngaﬁ% Egsr?@m‘] 1 éﬂ%ﬁ’&’a‘?tﬂxﬂﬁ'epé{“ﬁe?hwﬂ%ﬁnﬁ%ﬂa 80 suitable

for heal i ngaspnaims. &)d73t, 6abnsapdPatA RAduRBERT 060, ¢85 ;ehagtic article
of ClalmlPatent No. 5,532,394 (application number 08/295,768); U.S.
15 Patent No. 5,494,874 (application number 08/294,469); and
U.S. Patent No. 5,189,192 (application number 07/647,111).
Suitable catalyst complexes may also be prepared
according to the teachings of WO 93/08199, and the patents
issuing therefrom. Further, the monocyclopentadienyl
20 transition metal olefin polymerization catalysts taught in
USP 5,026,798 are also believed to be suitable for use in
preparing the polymers of the present invention, so long as
the polymerization conditions substantially conform to those
described in US Patent No. 5,272,236; US Patent No. 5,278,272
25 and US Patent No. 5,665,800, especially with strict attention
to the requirement of continuous polymerization. Such
polymerization methods are also described in PCT/US 92/08812
(filed October 15, 1992).
The foregoing catalysts may be further described as
30 comprising a metal coordination complex comprising a metal of
groups 3-10 or the Lanthanide series of the Periodic Table of
the Elements and a delocalize P-bonded moiety substituted
with a constrain-inducing moiety, said complex having a
constrained geometry about the metal atom such that the angle
35 at the metal between the centroid of the delocalized,

substituted pi-bonded moiety and the center of at least one
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200. The pad of Caim 199, wherein the pad is a foaned apparel shoul der

pad. 201. The pad of C aim 199, wherein the pad is a foaned 10 protective
athl etic pasloo2®239 The clothing itemof C aim 192, wher eipoTivh@/agmar el item
conprises stabilizers. 15 203. The clothing itemof Caim 202, wherein the
stabilizers are  interfacing and the interfacing conprises the elastic

article. XAP2iPHE9eFURETEEURTS diSe 16FS Faf ™ LCRURGEFNIPNR 2 S\ Wstantial |y

hydr ogenat&shplleac kopehynetg chasiadteri peeoasddtiidigtyi laakiveg git suahi 0 of

conj ugat ed_di ene. mono uni t in arorratl c oner n|t b e

hydr ogenat§ B GF 1§r &5 ge?”tl%aanbc?r l\éaﬁa %Gm:zﬂ)“r%% Ere ae]\:/vetih ett%%’\fer age

nmol ecul ar m@hxompmeb@mmrﬂwdugogenattm odnef rdﬁhOBGlﬁ)@@dI o] 150 000,

where' 3 eaglhotit kearg{rﬁ%%ﬁdéa)g@rfg;%unb%l nd'dhet o) 8L S¥af g Aol ecul ar
tach

rom conj ugat ed di ene nononer unit
(b) has a mrrgmf aher é@léph‘%?i é{ﬁjlaaFYﬁéightdeMﬁﬁlle@dof spbaki qUtgh eitro

110, 000; afhddd hogebydr ofiehalde@n Is.ev_e.ur@s@fl é ri@aghaNi sy i A QARL i C
nmononer unit bl ock is” hydrogenat eg to a | evel greater than 95 percent

and each cHjat§d¥&8:di ene nonomer unit bl ock |s hydrogenated to a | evel of
greater than 9%uﬁeéﬁeatco@§ta3@sdet gom nesd mrdhga WYl 8e Sperinienfioioanet ry
and prg)t NVR anal yé::l -101 WO 01/0 f 9 P |JSQO/ 2082C 205. The

el asti rracE]@‘rqogﬁeréF 5%?%‘%%& &PRETH? I &P 7a aﬁ urality of

fi bers andvelie asubseant i abrpathydeegenatedrdd redikinool yoer fosmigltar act eri zed as
having: 5 éc)m uWé'sght s%a‘%ore oD HEAT flk o) 'Tf‘alfmﬂ%%nﬁ”hﬁw{d% \igny

aromatic nDn uni t ydr ogenat1 on O greater than or equal to

60:90; i )a]eﬁc\/\éugﬁﬁbhef%élﬁﬁ)laécél aPcaer hrit { MARebérehaimRIriRgenat i on of
from 30, 0002 r15g, QQQh Mﬁléa aaghlﬂbmrhe 1% afiQeabked "DRQEpd4Rink (@) has

a wei ght aver ul ar. wei of . frgqm 5,000 to 95,000 and each
conj ug“é‘[ ed' i ??E%ﬁﬁnéﬁg U 4 aH§§ %a'\'}ve"i‘]g“fﬁ %ﬁ/é}agﬁeaﬁnﬁije%‘iﬂ%‘e%\éflght
Mab,  of er[HnP]aZ,eG@ONbO 11D HAF1;and Patgnta Nydriggesadkon vevedtesutch t hat
each vinyly 3”%%'1%%? LN béo&{& dsﬁadi‘y‘?fs"%@é},?%o a level of

greater than ef2ent and ‘each conju nononer unit block is
hydr ogenat®ed 150 7&9LeV§I Pyfergr dwt-ed, 9ﬁ@1,n8'gég, pert &i%t Pagsntiei®r mi ned usi ng
W- VIS spegtyqphgbometry and proton NVR analysis. 20 206. The el astic
article of 'Aaim1 conprising a blend of the at |east one substantially
hydr ogénat ed bPOERIPBFIHET: dAFIAE1PEaBR b bIfeYpof YRt R*aR@%er i al |
wher ei n the]esubstedninatw pyidiegenat esh bl Hek m@mﬁeblph@é@@tﬁdhzed as 25

havi ng: i) % %}éo of con ugat edndl ene qg it tooé B‘é
aronatic o ﬁf‘ $ors og%’ﬂ%Jt oI of 5{?‘ Sat' e %?1 JoP Fto
60: 90; ii )iapnelfghabayexraga‘xenmaegll af fedrgHt Yavz)p bemoablmdrrydr ogenati on
of from 3%42:%@1%@1}59r9rf900 eM‘qroePBmeélﬁE}n l#lﬁ\%ll a%rdOFHBE!eC POAORY NIt (@) has
a wei ght average nol ecul ar_ wei gh rom b5, 000 o 45, 00 and each
conjugétedf t902 ppm aluminum. In order to measure the bul
polymer properties (for example, PI or melt fracture),
aqueous HCl is used to extract the aluminoxane from the
polymer. Preferred cocatalysts, however, are inert,
noncoordinating, boron compounds such as those described in
30 EP 520732.
Substantially linear ethylene are produced via a
continuous (as opposed to a batch) controlled polymerization
process using at least one reactor (for example, as disclosed
in WO 93/07187, WO 93/07188, and WO 93/07189), but can also
35 be produced using multiple reactors (for example, using a

multiple reactor configuration as described in USP 3,914, 342)
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WO 01 /09239 PCT/ US00/2082fi nonomer unit (b) has a wei ght average

nol ecul ar wei ght, Mab, of from 12,000 to 110,000: and iii) a hydrogenation
I evel such ¢ hafngach vinyl aromatic nmononmer unit block i $chxdipagnrated to a
| evel of greater than 5 95 percent and each conjugated di ene nononmer unit

bl ock is hydrogenated to a | evel of greater than 99 percent, as determ ned
usi ng UV- \AtS as pediymephoa b r‘q,errqnutapnotaoamﬂ\ll\ﬁmmsissszi@iéﬁ)ﬂ.td’he el astic
article of pn 4t ri Lty i bers
and conpri’s rgsaq{é:@b?ge\é\lgﬁggjfﬁ%l}n?eerl%eté]?t%g rsl%b%e l%ir I%I EHEQ}#%%%;{ eJd bl ock
pol ymer amthldtipleaseagherst ¢y lqmlop@élatednam esgriles wtrenei parakblel,

subst anti g{ep Aydnegerabsd &r%%‘ﬁ:a&%ﬁ”@éoﬁ@éff%ﬂa‘l@%‘é ghploydaving: i) a

wei ght ratio of conjugated di me mononef unit to vinyl aronatic nononmer unit
bef or e Shy Blogd@?stti GReoPfgFeat®a2atR&$ -or equal to 60:40; ii) a weight

average nol eculs@lbswahﬁmélimlxmfzoreehwehadp@gﬁﬁws @anObefl poEDpSHEH00 to
150, 000, wherein each.vi ng aromatic noner unit é%\ has a wei ght average
mol ecul ar Vi gHe CORGIPBPUT rIh 1680 E5UEEY 0ORF FRF £28KSconj ugated di ne

nononer Urﬁtdl}(nh)rthSl&nV\Emgﬁfﬁe q:tersageermfeaud:msmlgﬂeﬁ gbbhetof from 12, 000
to 110, 000 a d52c5 |3|u|c¥= %%q: %tl Q04 fgg% fovhcttpt Q?ts g?ﬁh Vi ”f’h aromatl c
y rogena

nononer unleftab ocK Ts to a°Teve reatef an” 95 percent
and edéh conlwrgatiedtdpaneamorrreataldyi bebpgckoxrsemytdr egengeedteon a | evel of

greater t £ RELGRNEA @l$e dgteery Wcﬁﬁgll-lg NGy Nz S 15RECHr RN onBfy y and
proton NMR 30 analysis. -10 WO 01709239 PCT/1JS00/ 2082f 1 208. A net hod

of maki ng IFRCTETLSY vcaaFP}P%-“‘F% SRCErZiI(R b, 2t ReC YRt IHed 1e8RpFRIF IR BTlovi di ng
ﬁt | east ?fwcﬁiﬂ{bshalﬁ&b?lsWhéMﬂ)g%ﬂ@t Qéabi:@ﬁkozp(ﬁmnﬁ*ea@lﬁafa%ﬁésiiﬂh as
aving: i) a wei rati o J nono uni Vi

ot o e Lok befeler ot Asgahaitn bF. GrERBrbeRkRabEy Rtd 1 o

60: 40;15 i )canbimiaghbnavér ageh nolfeeflearbig| gat c¢iiinuoefsolechydeagenat i on of
from 30, 000, +Q I n (a) has a
wei ght aves(r)oalge l#g] 899 wggﬁlec{%g%?:%gﬁég ygf&%rom%?{ﬁ%@%@gﬁg% and each
conj ugat eoﬁlchsé:r@@tﬁéﬁébreillwlt quhy lieas EOM%tUSﬁﬂbr@géhﬁnpéwﬁw wei ght ,

Mwb, of frageld Q@0 to 110,000; and iii) a hydrogenation |evel such that
each vinyl aromatic nmononmer unit block is hydrogenated to a | evel of

greater than 15795°pEF@int tRHFRIIRICHA] BYLYRYF Ihate ORoRBAREL®Mi % bl ock is

hydr owatﬁhd@o&ulravehb@fargn&auef 1t1haar98up5ewﬁmpol@ﬁ\edetﬁwn med using
W-VI S spect(reqﬂg) ?‘ rg and npr.oton N Fnal Sis. h The éret hod of
C ai m 208 it 3kt T GO BPL L at 8 Usithd § Pé&ﬁﬁl 3t S ected from

the group mwest-il\lagtef of i Kegwimedyt-Sdpnnhypg, pdisrerr irrelttiob| oew oigi orfs,| m
Poont 00, asle ficl ThohBLeEL A, ) B0 oDYbbdl SN o LOBLIR] 0, ST armPi O,

forging, blo W m)l din eet 25 extrusron, profi extrusion, sol vent
casting, saﬂmna@thecr@at tngl ot hertmmisphamenat 1 0%, MR en@@lspﬁg$l<prm.l | mlling,

reactixan i i~Qn 0R..C er.s| i fiber
ext ruszfson %Hnl tlc??’ormgﬁh?!rrlpg %aeg(tzdnggleTﬁé 8%%19%)%%%%%?#%%?9%& in the
article i Ppamployed £6 edIrest i s quenched to anbi ent tenperatures between

0 and 30C bef one shb@o@@prhéyeaié mpdbyaddihi onalpd18adeiriga®l oh O NG
radi ati on or both _under a nitrogen atm)sghere -104 WO 01/.09239

PCT/ L1S00/PEFE2S1Y. thfieCREHMTE Arfi BPed of™ @ ITOIEBOWhel 1 tiTe at

soluble) manner. It will, of course, be appreciated that the

30 active catalyst system forms in situ if the catalyst and the
cocatalyst components thereof are added directly to the
polymerization process and a suitable solvent or diluent,
including condensed monomer, is used in said polymerization
process. It is, however, preferred to form the active

35 catalyst in a separate step in a suitable solvent prior to
adding the same to the polymerization mixture.

-81-



| east one other polyneric material is a honbgeneously branched ethyl ene
polynmer. 5 212. The elastic article of Caim211, wherein the honbgeneously
branched etWwwglogn®spol ynmer i s a honogeneously branched | i nearsed/mgicene
polymer. 10 213. The elastic article of Claim212, wherein the .
honobgeneously branched |inear_ ethyl ene polynmer is characterized as having a
si ngl e differenthaISUSAARF Al LRl bINSAR AFhyBRTe PRIYMSTF vesk bBtWe®n -30 and
150C. 15 2pdedére: alm@hitonr b€l tntdrfdigmardlds sy Rine theRogegesaaous! y
branched et hél ene polyner is a 7ubst ant i %I,I )_(I inear ethyl ene polyner

char act eri 288 &5 pafi g€ ndRY/ 9 Swim CGOLpieR 1 2 COPH YBEr50°F D) a

mol ecul ar wehghdndisld ahubLgne r MV .c a8getaepbResk dhs G8le Iagbaeﬁéifeyl
chr omat ograph%/ anddefi ned by the equation: (MN/ M) ~ (110/12) - 4.63,(c)a
gas ext? usPoalerrsst-og¥heuERTm haintePdymeirc ap 2 5dheassegk abaveohset of

surface me|ifed ractdine tboi haecstbst addalnkr! | B84 @le%%rﬁowgﬁé, i's

atl east 50 percent greater than the cr_ltlcaf shearrate at the onset of
surface neft %3t F¢ PEReEI FoRpORAHISeRELFBEY1HRA Wittér SLRYLRRe OF

subst anti apkypPldmeac abkyl ene nNoleppiyaed.the |inear ethyl enepol yner

[ th ) the |i t hyl J h
an 12 and My MY AR BROPEPEETRC GRTORETEtBsY SRt 1 aI0Y FPACPEL AiGne
pol ymet0 andiwher@ivienke inetpdet i fe3soampileal eshebenicatldy ohsbéberated
subst ant | ahbyodd NEAEhIKLEBE POL WIBH- 3R0,b0Cod | ARALL! BYheaR-DOl Jr ar e

measur ed at e sane enperature using agas extru eonmeter, and40
(d) a si ngl Bxampfes @ft sakchseamenane alioclnder §;- M@ dlefiing peak det ween- 30
and 150C. - VWO Q1/ cTnsnn 2~,215. _The .met hod of ai m 208,
wher ei n thggé?}fjiec " ?L;s'oigrgggg?é 'e?-vrl\i"{t%%f%bmlE%%éeneerferldfgn 6T T%e met hod of
d ai m 215, mehkeyleilrpehseneni kiimptBrenelgpciengr oirdacngndendalni t r ogen

at nos re el EAMSRUNGE | of, _ im 208,
wher e?ir;@t h%gés{ﬁgéslt arﬁgﬁﬁgeﬁyﬁ%%ﬁd lé%ggﬂggﬁfﬁ:&%ﬁé %I gllgéelg%'wolt h at

| east one BEMeINSL0 porARBEI c TRARN lall-Per8enghel Thariédeof atlalim 217,

\&he_rei 21t7 hscm@&e/,rr&rrﬂdﬁlnra&?éxhali_é %@écq_halﬁynpp@fé'ﬁferd.l 1f6_tBéQ|. sdhespmt hod of
aim : erein .t olymeric material is. a polyolefi astomer or

ol ast omer AEUTHE 2 H0FTEERI T IV at 25 PEsa FHEr e CaqURP Tt 0 45 wei ght

percent, astyetrersyi wedylbengoaydfadnganieal 1s4amwatyenal, olj retry. 20 220. The

met ho f | m 219, ey el ol ekl pnity at 23C | ess

t han gzrd)eq(l%a (%Qoe?r%ed wei fﬁfﬂ’}gﬁ%’gﬁ% (gg&d%%(%}l%f‘%eg:@i%ﬁéﬁg%%?érenti al

scanni ng ca@yYefehfeeng. apg opaloogtengdt-hod of C aim 217, wherein the

pol ynmeric mat erirflonies p2e POt ¥ AHRARen2?2end NuRIRRd 201D ai m 221,
shereln 1, BolBrERN! B1cCL S, S aToLERYS, Rolyprgpy ene pel yper 0 220
subst ant i apdyydwyagenapetymdock sudltpbie pslygpidpyllenek pbayieags tef ore
DY oL B0, R i 1 AT RIS WAL 100 40, 90 01 ot o
el asti c aretleylenst polluingr 92 R ravfdiedilabéachrem ry InumbemrabiEc nononer uni t
bllock has ga\@fHturd¥e! AgEcHD SCUHAT eBRINE, 1857 d11aR6Y0 8RS gl 5, 000.
Exxon Chemical Company. At Exxon, suitable polypropylene
polymers are supplied under the designations ESCORENE and
30 ACHIEVE.
Suitable boly lactic acid (PLA) polymers for use in the
invention are well known in the literature (for example, see
D. M. Bigg et al., “Effect of Copolymer Ratio on the
Crystallinity and Properties of Polylactic Acid Copolymers”,
35 ANTEC ‘96, pp. 2028-2039; WO 90/01521; EP 0 515203A; and EP 0
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5 225. The elastic article of Caim223, wherein at |east one of the vinyl
aromati ¢ nononer unit blocks conprises styrene. 226. The elastic article of
A ai m 223, wheieksy both of 10 the vinyl aromatic nmonomer pedsodeRsks
conprise styrene. 227. The elastic article of Caim223, wherein the

conj ugat ed di ene nononer unit block is butadiene. 15 228. The el astic

mat eri al ol4&8AW6A%Ne ofulCtabhe 209l yaddcCigi ac2daodivndrs fagemsvpphidéd | m 20

229. The e&é}é&é&m&@r bl %;forgﬁﬁy rmeu%eg 2hd 20 st iGnaieBLARL. i n the form

of a fiber or plurality I bers. . The elastic material of any one of
Cl ai m 204 and @%tﬁlbé%thﬂr‘!‘%l#%ﬁlrﬁ @Plé{uﬁBF'éﬁ‘?@ polymerphdog| ysti article
materi al ofhamhveneioh &kai aa;r&ﬁer?c%lagda%m@bw&ﬁdmm@ bewm of a

t her nof or 232. The el astic mat of any on f i_m 209 and Cl ai m 206
in the Tor IR INGCEPAGY 489B F eA §F§8ﬁ5¥°%y€$@r¥%&§m conpri sing the
elastic articl esuiftaa)w paewieﬂxalcmr%ﬁ maﬂoﬁ@é m2#rpodJherdhean tieam of

Cl aim 233 V\/ner r)wre% item.i Se P qmsdo ﬁ d| aper. 3t5r 235._ A di aper

conpri si ng Abackshest “6r"d ‘f’o Sheet (S c%urerl S e Pdf'ﬁe el astic

articl e of paiymearigagfiod aeh’n@@ﬂ aritbw@lvglrm 120150% md.\OTalSOV\@e01109239
PCT/ i 1S00/ 20826 e rok . 1 %{;ggl i stic
article ofraany ocﬁtgﬁgfdAglsm g%él&awn&%%lla?%eéggpﬁ C%t%q%upgt%la&system

conpri K nge%en A)itd theayfeont sutpaldsdi APRGIRYRIPGY TR S| SERE PO ymer

characteriggch as RAvisBIdkscAi ¥&d HHd rakkPeRted 0N Hal Q@hodeene nmononer unit
to vinyl aromatjc er’ﬂ%mumt bef.ore hﬁgro enatl on of greater than or

equal to 60: 40 SIUtl FoRRdisAdy d9d CABF T uP 9D RE SHIRITEMARF TBRT Bt e
hydr ogenat t@li‘ta()’fnlfnrgomtBngﬂQ p@lﬁﬁ}soeﬂchMeretmym@ adryy i casebdt i c

nononer um dée[}a as a vvgl ggt rgvneurél%%urrg egulgﬂ ﬁ%%q&mho\% from 5, 000

to 95,000 an con ugat ed 'di'ene onomer” uni ¥ a wel tht average
mol ecul Gr Yed (int, lmudiégof—hé rrgrhheZis00eugbt 149, Dommscana@ndi Wapkes in

hydr ogenat j;oq, 'eea\e@ntsush shgﬁoe@&h awdn)sl_y ﬁEQ{TPﬁéf dDnaner nupgi §, bhack is
hydr ogenated to a | evel reat er percent and each conjugated dine

nononer unft9% .08 4. ﬁﬁar% ehatel 5[!8‘8& P‘é%el of greater than 95 percent,

asd20 ?g;erm neg itsibng whyi&éwﬁoahet@aetirytéaftsbwn@tr@nfblmg@auys' S;
and '

. _and o tional | ( from ercent of
pol yol ef i nta}h%\ﬁrh"ge“ ht %W%’&&%Neéu?éf Q\Jg?g’%i &%8 than 10, 000, as
25 detZrF m sepob Lisinsg geblpein@amztm Cheadab dgtaubany and Du Pont

Chemical Company.

Suitable ethylene/alkyl acrylate interpolymers are
commercially available from various suppliers. Suitable
ethylene/acrylic acid interpolymers are commercially

25 available from The Dow Chemical Company under the designation
PRIMACOR. Suitable ethylene/methacrylic acid interpolymers
are commercially available from Du Pont Chemical Company
under the désignation NUCREL.

Chlorinated polyethylene (CPE), especially chlorinated

30 substantially linear ethylene polymers, can be prepared by
chlorinating polyethylene in accordance with well known
techniques. Preferably, chlorinated polyethylene comprises
equal to or greater than 30 weight percent chlorine.
Suitable chlorinated polyethylenes for use in the invention

35 are commercially supplied by The Dow Chemical Company under
the designation TYRIN.
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(D) fromO to 40 weight percent of a wax; and (E) fromO to 50 wei ght
percent of a tackifier. 238. An elastic film sheet, coating, band, strip,
30 profil e,wonhmdsg, foam tape, fabric, thread, fil amentpcriisoiymgis fi ber,
or, fibrous web conprising the fornulated systemof Caim237. 239. A

fornmul ated system.conprising 35 at |east one substantially hydrogenated
bl ock pol ymer ARHEIVERI zetPaSHRRANY -IEGSfOSV\és(ﬁlj‘.’éQ%@a%@l’/ IlfégO/ 2082f |
i) a wei ghstuppltied efy cabhugai®d atirgne magoberaddid too thienglastDdmtic

nononer unit bef.qr.e hydrogenat i of greater than or .equal to 60:40 ii) a
el ght | aver ST GRIFAP AT GR (YRS Bet or Bret Fodrganat, 8AI8T from 30, 000
to 150, 000¢egueedadiimnedohing nghamimyretri ¢ abohoakionmipder@aliohasr atawei ght

aver age, ML eCULAT I GRY n MBer Al 19008090, 10; 45,409 aRdngagHy, £ON ugat ed

di ene nononmer unit (b) has a wel ght average ar wei g of from
| 2,000 to 190,000:bidn@xeessivy gelardodgenalnoproeass asidgéfiveaat &ech vinyl

aromati c nRRAEIe URish cBLACK: &Sridr Q@eRat ednd O Aud R yRE 8T RAY 841 dan 90
percent and each conjugated di ene nmononer unit bl ock i$§ hydrogenated to a

|l evel of gPeatdd tiPdnPYEPPReTetich &8 defekhf ndRPcsivagiop- Of sresidual
sp:actrf)pho&@m_ ¥at @&dfagof@mw_ﬁ@r@ggbygswée@éubl ia_titgze]?st onﬁ | ow

mol ecul ar wei ght_ vi scosi ty-reduci addi t1ves. sel.ect om t he qgroup
const sifng "of oin CefEah FurelienrY Feps P ERHE e el ng BT TR 20 240
The for nmul atexkesy sthem 61, VG mt23%astuphhesulbsrpriisilly apdeddghars pol yner
havi ng an (N X Qf 0 1 1 N 190 . 2Kg (ASTM
D-1238). 2%%%#%@%& (lzga#t)l ci .eatgcé?nrrg%?gi ﬁgihsdafnéalsﬁtr%%ﬁggiégs%{b%t antially
hydr ogenat be Pt istikeepel phetackdeg it BélbPdckhewt yikbeti dschbh@ct eri zed as

having i) gny&idhite Fakh012fe&ojaat edodi @ﬂﬁrmwltuekswwiyi%yl aromatic
nmononer_uni t before hydrogenation of greater than or equal to 60:40; 30 ii)
a vi sclosi tynatfiPer sRarBaRI HHd -190C, det ermi ned using paral l el plate

rheonetry, defiTed thymt heatkiefied" tag: ukBdvhecomi tmeaats @ng 6Ad/ sec 5 (7.08 x

10-9) (MY JoJe B BRfoxdPPons W QHdd8Rds Nl LI QR2QR2( 111) a
hydr ogenat i on Tevel™"SUER T RAt Eac Nyl "aronati ¢ nmononer unit block is
hydr ogenat 2dh el venegwe ko opo hyreeat erompleght Yonper cRapresgntefiche conj ugat ed di ne

monomer unif,black d s bydEpgenated e 21hpNeliOfc great gL, than 95 percent,
as 5 determ ned using UV-VIS spectrophotonetry and proton NMR anal ysi s.

292. ARTonpokytdmmenconpsiss ndhyirdoeastedneesipst aritdieal byibyaltbgenat ed bl ock

po!yner, wé@%ﬁgﬂléIﬂ%sgh99kr$§ﬂﬁ”g§%ekg,1Qn§ ,ré¥adaﬂa%%é §§sbﬁving i) a
wei ght rati o of conjugated di ene nononer unit to vi nély aronmati ¢ nonomer
6

uni t bef or@StRA-ogedafi bACKHH L ifite SO VRNV kL iRiicaldyehbave; 2
viscosity at 350°F, as measured using a Brookfield
viscometer, of no more than 300, preferably no more than

25 150, and most preferably of no more than 50 centipoise.

The tackifier employed will typically have a glass

transition temperature greater than 50°C.

Suitable aliphatic tackifiers for use in the present
invention include those available under the trade
30 designations Escorez™, Piccotac™, Mercures™, Wingtack™,
Hi-Rez™, Quintone™, and Tackirol™. Suitable
polyterpene tackifiers include those available under the
trade designations Nirez™, Piccolyte™, Wingtack™, and
Zonarez™, Suitable hydrogenated tackifiers include

35 those available under the trade designations Escorez™,
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ii) a weight average nol ecul ar weight (MN before 15 hydrogenation of from
30,000 to 150, 000, wherein each vinyl aromatic nononer unit (A) has a

wei ght avergg% Bkgecul ar weight, Mwva, of from5,000 to 45 oz ach

conj ugat ed diene nononer unit (B) has a wei ght average nol ecul ar wei ght,
Mrb, of from 12,000 to 110,000; and 20 iii) a hydrogenation |evel such that
each vi nylAﬁk@{THtIQnmorﬂWt dlioablies mby dd ogeitad d-aramhevel of
greater than 90. percent.and each con ed di.ene_nononmer unit block is
hydr ogenat g?i CELf £ e\}E‘IdBa € gFRAR%r2Y t"‘hg%%gg BRACENEE & a&’r& erni ned using
W-VI S speaés optentiomst Eycandz, orepa N5 Haatyses™, 38R243. The el astic
article of _Cl aimg38, wherein.the surf ce tr nt .or crossllnk]mpg in
carried ouf %‘?ﬁer a’?llo*f%%]re["ea arfﬁbs'taﬂ:?ﬁ PRI ot PMARSPREX YV gen. 244,

The el asti¢ etd) cloxhek Ghakﬂfﬁersl\h&r)elldaa Eh@lsyécﬁﬁq&dv’ﬁiﬁdﬁ&héyor
crosslinkin I’IS el e m.i rr.adi on -110 01 /09239
PCT/ 1 3S00/ ig% ewéfés%% St Stc?lné:ls;li‘ %%ﬁf‘,at\ﬁ?\é\&g ﬁ%t he el ectron

beam i r r adpal yroarx .i | s carrl ed out under an inert at nosphere, substantially
free of oxygen. 5 296. The elastic article of Caim?294, wherein the

el ectron beam 'fﬂé‘ct'a%ﬁc'l(?fﬂekswfﬁi rBeeciar@éfentﬂ”Qﬁr tRe ”féanﬂ%'%e@t nosphere. 297.
A pul | -up diaper conprising the elastic article of 10 daim1. 248. A

trai ni ng pa¥tseR Gptihsi AGVERELIN At 39 AEMEFeldss G ’P. weight
. AY. A& RS 7péde it A%rél,f.eé\aﬂlyAl?eA Aiha‘r\, sé&wélexﬁa; Apé&&e‘htﬁ,\&)ﬁo&ew A, . A9. A A3&.
AA&AA9A bﬂg'% Af%‘ é h A A A& A A& A A A
A& As, . A REREEIR RSALTPAP 0 PR R§§°ﬁ\§’5 %{‘%n“hg”}&]‘f e. ARA. . A& Ans. A&
A AgeA . A91wswe93ce¢$’7 1A58&. Asan AN As AR tAPRACAN AGL #CNE ik rA&pak. BOY. Aa. A& AN. A
& A. A& AN. &Kl P# T
t { RYyu~xsni calca] ca] ca] ca] ca] ca] c*a] cal] ca] ca] caU] ca] ca] caU] ca] cRa] ca] c
a] ca] ca] ca] ca] ca] ca] ca] ¢a] ca] ca] ca] cal] ca] cRa! 2Ng! ! " #! $f % %g
*=+p - Z/a/}/Ol.W? Gf@?—__ﬁik:%ﬁrﬁﬁﬂdﬂﬁf?zer to refer to paraffinic
Ul c"a] r51] cal)] eataaliaaheapbrahend aadwialc aUhanbea] £odwajecalbaakaaheal] cal ca] ca

Loaheel saclesheal aa sl EgkEe CIRGE optymers falling within

U fJ]aU] ]ca] ]cak]maLd]a(raa]gDachahl]:taq&e:aE]tjaU]m] tehopbl] yad 1 |ecaliledlea) ca] cal] ca] ca
caU] ca]ca a ™

#X s, P$O@Eg% snlog&%%] ? a] &Ta lcsa ca)JKcaﬁ]scaT acxa] ca?ca] ca] ca] ca]calcalc
a] ca] cal caPch]m]Wa]S:@q calc @ptapeal™t 2dpoalpsa] gatd AfalnGic waxes

e tnbdiolt e el glelidlcn o caeo

Xv~Jd" Rzupk23§¢ V238 leaDcal 241 defdra] dapba] t26éd caren]le®ld).ca] ca] ca] ca] c™al ¢
a) ca] c™aj ca] caj c’\a] ca] ca] cal] ca] cal] ca] ca] caU] ca] ca
6sTn4l QrOW Lev’ syt Q& Mdogahaal sahsad &al £akealnel saul ca] cal caU] ca] ca] cal c
a] ca] ca] ca] ca] ca] cal c”a] ca] ca]ca]cal] ca]cal ca]ca]ca]ca!l')19a} C
DNw#- f nB~y2pipe0tjad#lycdPeey cx dh)/th] o] enprefbeiicdjycd]-Oa) ea] ca] ca] cal ca] c
a] ca] cal] ca] ca] caU] ca] ca] caU] ca] ca] ca] ca] ca] ca! BJXh} h9-k%/~ytoje_Yje ZU ca
U cal] ca] cafeaitcaprtaleat f creduPedy caf %fceﬂ’@aFc&FEtaT%a?@a]%a] ca]ca]calc
a] ca] o C%Pasl%&k@x%ﬁn‘a&ﬁﬂcﬁz 6°C
U} o! "\ " #DE#+ST $$3988@" ++, , 0- . C. 3/ @00al{vql gb] X] c] ca] ca] ca] ca] ca] ca] ca] ca
| oo ol col col ool spbaahanel el omleal ealeal el ool ol caloa oaboal oo caf oo oo
cal] ca] caUligrnl caddosa] o8} ¢ CP Hall 1246 paraffinic wax has a
2l caul cal cel cal srletheabeal padealogth cpl eald skl el cal ol ¢l o2
K] Ki KI KKKBM(L{ 12~ IdelneVp MAVBBY) Qi QORREraLegZIV ab) Urcaber] &£ a] ca] ca] ca] c™a] ¢
ajcalchalc aE]RF a] ca] c”a] ca] ca] ca] c”a] ca] c”a] ca] cMa] ca] ca] ca] ca] ca] ca] cal
cay ca30&P)
X(XDX=Y\[[y___ " a@abcreef ff ggggghhh} w | gb] W gb] U] ] c*a] ca] ca] caU] ca] caU] ca] c
a] c"a] ca] ca] ca]kdfeaked] eaten]cdllc &) pappated]carcalicabhsbedped] c”a] cal ca
] ca h'OOOOJQ&MMM%%%%XXL§§E?n1§Ubh polymers will be either ethylene
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F/ m vpkfa\ W gb] U ] ca] ca] ca] ca] caU] cal] ca] ca] c”a] ca] ca] ca] caU] ca] ca] ca]ca] ca.

] ca] ca] cal] ca] caU] ca] ca] ca] caU] ca] cal] ca] ca] ca

\ _behzZTEJ"Iwepwensd_ZUU] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] c@coaishmpwa) ca] cal

ca] ca] ca] ca] ca] c™a] ca] c™a] ca] ca] ca] ca] cal ca] ca] ca] caI DuMa52ny! zupj e_ZUi d_ZU
ca] ca] c”al cayl.cal ca] caU] ca calJc”a] gcal ca cal cal ca c™a] ca] c™a] ca

]1a]LaLﬂca éng Ll %ﬁ&é} ers L% Lth}len L nomer Jcal ]

04EOC6<BwW V\N&‘rb]a)ﬁ d ferJU]eQ}:ﬁﬁlé:,a]cra al s al-eakcaheq] @ﬁ]d}@-ee] ,callkglea] cal] ca] ca] ca

] ca] ca] cal] ca] ca] ca] ca] cal] ca] ca] Bif] ca] caU] ca] cal] ca

\ o<Fbt Zs- Xe¥h %It ted] FEuTeag cajadd] &Peé]’%gg‘%laf]’?ﬁa] ca] cal] ca] cal] ca] ca] ca] ca]

fg]xca]&catﬂ f}ﬁl dedloeattabsedha] qainc@]oﬁg a&@atélféﬂ 59> Mid>Fb) 1Ni:M/\]Zcr] caU

snhc cal] ca]cal] ca] ¢a ca calcalcalcalca
] ca] ga] alj]%%f]%’[ﬁr‘gg]sca] %‘a\f%a‘] Peatfc c,‘Je? ’FSL g"‘
Z(((((S) 2)sa000888 1yt apdewmahgadf:&lﬂoﬁza]lca] ca] zaj cdmfralradlloa) cal cal cnal ¢

?L<J]<83]>§§1>§51@%§% am& C\%%;Z@ ac%%]d ab]jca& ca‘] cal] ca] cal] c

a] ca] cal] caj da]ecalppda]:ea]cra]@a]ma]eda] baf cat)oaW|ddcvdpecaWeight

cMaj] ca] ¢
IL-J]I$H H]CH ] ﬁd@ﬁ@\/m\%\%é\iwf\/\/\ﬁ ?f §P]éJaw%{)</k%2'Z 9(? ZUU] Ul ca] ca] caU] ca] cal]
ca] ca]’éay ]?:%F!}]J(,G&]Oél&]lcéP jeal o CAUPLAEM 8 al e i@ Epc aEcaU) ca) cal] caU] cal]
ca] cal] calpgaBfyddnf,/ gehhi! 1 1 Il {n~nnnopppgEqJdqLqqqqaqrrr|wyl fa[ Vkf " ZUj d_ZUU]
] caU] ca] caU] ca] cal] ca] caU] ca] cal] ca] ca] cal] ca] caU] ca] caU] ca] caU] ca] cal] ca] c
a cMal] ca] ca ca c carrreerrrrr t8v
XS;J]Ay] ylglJ]Dzz]z{{{SC J]]t}a%~<li S |fvi\(/Jr nh SﬁYéj d ﬁ t(%j] E3FE8 ca ca] calcalcalc
a] ca] ca] cadJroajea] @a]eca];ea]l@.‘ee]mma]rcaeuphﬁalgssa]uhaaU]@OQU] calUlc aUcaUcal]c

:~~F55* r {%ﬁlﬁerablgp%?g\svﬁﬁ%a °c°§] gg]dcg]?:aa %Iat}]hcaa caU] ca] ca] ca] ca] ca] ca] ca]
ca] ca]3(,5<31U]IE’:%[E]1"@&]%)&L cgreafen] e cdPO4] ca] ca] ca] ca] ca] ca! | X} U08=, / *5zupkf a[ V]

] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal] cal] ca] calicabta)] eahghdrd-"odlymLkt wixes 2 t[h\é]t] da) cahca] caU] cal] ca] ca] ca

Loron xvaganrienesoRbEe ot elatbenl pokerl el apd sl ashed) o ool o2l o o

cal] cal caf}@a:]md]ym]rca]ma@caﬁm@]@aﬁ@a?ch?mﬂ@a]ﬂ@a] cappared g8erhk| - WP\ 17| wr m
hcY] ] c] ca] calialeahea] Gadmed SAleRhE LEE] &@]é?r@]ﬁé]e gallralcal ca] ca] ca caj

ca] ca] ca] ca] ca] ca] ca] ca?ca] cajcal "6& ? Brzupkfal\W]]Jca]ca]ca]ca]ca]ca]ca
] ca] cA%a) ) EPEaBeaf caPPA e SPEaFERT c%]%]t@z?] @&PER] ca] ca] cal] ca] cal] ca
] ca] ca! Y%AGEBdiGATKg! byat gl Xl d1d xadier], cabaat6r] ed e cakeaksadsa] cal cal] caj

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] g call (k4=l'Y

7: {[ - OAGB{RARTYENEFFeav} £h] e & é’&]‘éé}ta‘]’%aﬁfcal]eéé]tcﬁ] a])ca] ca] ca] ca] ca] ca]

ca] ca] ca] ﬁﬁa%m&%f@]&%calgabc } &), caleal BagRRqd more

| ~ zupkf a\ cal cal ca] ca]ca] ca] ca ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU
] ca] ca] ca] o8 cﬁ]E‘g% ‘ca] ca] ca] ca] ca! / t 2u~#9XDMrg=j nezupkfa\ W U] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca
] ca] cdca] ca] cdpeatenm$WEil” iscased herein in its conventional sense

3 gJ] (ol oS BB £RLE aloafi]&%lscﬂ 58] cale athoatheal eql o) Gales] cal cal o

~yt oj d ZU]E]@a]Céé]S@a@}é@] ca]r@a]e@a]lea]fea%@lﬂ%a]aca}r@é} capeenicd] ©au] ca] cal cal
ca] ca] ca] cadigalecavhcal m&&aelngga] ogakgab e akl @Yl Q% REebhn S 0% &mrolin¥10%
h& ()-y -. 10% h& (&33&10% () - yZ10% he&! g)z&&awi k& 109%h& () - YYI810%

h& () - Y" 1093 PP @ dr yPIobsiae 1) - ﬁ?ﬁx‘glhafb RPFSyPHOOTHFRLY) - m P# T
}724" 1D hylesk0%nb&' ()- cgiaa%gm&cehthcma%m&tm)e 4816ft of the hot

1 - I * " 0 1 - * 0
h& ()-!f %ne(% a%%eglvqu xé%% ary glls 1ncf%d% white mineral oil
(such as Kaydol™ oil available from Witco), and Shellflex™
371 naphthenic o0il (available from Shell 0il Company).

Preferred oils are white mineral paraffinic oils such as, for
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U& ()-!f"10%s&N9 «lAsticoopuperl fien memope: fillq@)%m&ir@n—ldteﬂ" 10%h&' ()-s
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10 magnesium hydroxide, silica, calcium carbonate. 1In a
preferred embodiment, in which a filler is present, the
filler is coated with a material that will prevent or retard
any tendency that the filler might otherwise have to
interfere with the crosslinking reactions. Stearic acid is

15 illustrative of such a filler coating.

The elastic composition and elastic shaped articles of
the invention have utility in a variety of applications.
Suitable applications include, for example, but are not
limited to, disposable personal hygiene products (for

20 example, training pants, diapers, absorbent underpants,
incontinence products, and feminine hygiene items);
disposable garments (for example, industrial apparel,
coveralls, head coverings, underpants, pants, shirts, gloves,
and socks); infection control/clean room products (for

25 example, surgical gowns and drapes, face masks, head
coverings, surgical caps and hood, shoe coverings, boot
slippers, wound dressings, bandages, sterilization wraps,
wipers, lab coats, coverall, pants, aprons, jackets, and
bedding items and sheets) and sports apparel.

30 Various homofil fibers can be made from the elastic
composition of the present invention, including staple fibers,
spunbond fibers or melt blown fibers (using, for example,
systems as disclosed in USP 4,340,563 (Appel et al.), USP
4,663,220 (Wisneski et al.), USP 4,668,566 (Braun), or USP

35 4,322,027 (Reba)), and gel spun fibers (for example, the
system disclosed in USP 4,413,110 (Kavesh et al.)). Staple
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+cccCWU6+=combinations thereof. The diameter of the matrix fiber can
20 vary depending upon the end use application.

Bicomponent fibers can also be made from the novel
elastic composition. Such bicomponent fibers have the elastic
composition of the present invention in at least one portion
of the fiber. For example, in a sheath/core bicomponent fiber

25 (that is, one in which the sheath concentrically surrounds the
core), the elastic composition can be in either the sheath or
the core. Different elastic compositions of the present
invention can also be used independently as the sheath and the
core in the same fiber, preferably where both components are

30 elastic and especially where the sheath component has a lower
melting point than the core component. Other types of
bicomponent fibers are within the scope of the invention as
well, and include such structures as side-by-side conjugated
fibers (for example, fibers having separate regions of

35 polymers, wherein the elastic composition of the present
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10 be used with other fibers such as PET, Nylon, and cotton
to make elastic fabrics.

Fiber diameter can be measured and reported in a
variety of fashions. Generally, fiber diameter 1is
measured in denier per filament. Denier is a textile

15 term which is defined as the grams of the fiber per 9000
meters of that fiber’s length. Monofilament generally
refers to an extruded strand having a denier per filament
greater than 15, usually greater than 30. Fine denier
fiber generally refers to fiber having a denier of 15 or

20 less. Microdenier (aka microfiber) generally refers to
fiber having a diameter not greater than 100 micrometers.
For the inventive elastic fibers disclosed herein, the
diameter can be widely varied, with little impact upon
the fiber’s elasticity. But the fiber denier can be

25 adjusted to suit the capabilities of the finished article
and as such, would preferably be: from 0.5 to 30
denier/filament for melt blown; from 1 to 30
denier/filament for spunbond; and from 1 to 20,000
denier/filament for continuous wound filament.

30 Nonetheless, preferably, the nominal denier is greater
than 37, more preferably greater than or equal to 55 and
most preferably greater than or equal to 65. These
preferences are due to the fact that typically durable
apparel employ fibers with deniers greater than or equal

35 to 40.
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particular method. Other structures made from such fibers are

also includea within the scope of the invention, including for
example, blends of these novel fibers with other fibers (for

15 example, poly(ethylene terephthalate) (PET) or cotton).

Fabricated articles which can be made using the

inventive elastic fibers and fabrics disclosed herein include
elastic composite articles (for example, diapers) that have
elastic portions. For example, elastic portions are

20 typically constructed into diaper waist band portions to
prevent the diaper from falling and leg band portions to
prevent leakage (as shown in USP 4,381,781 (Sciaraffa)).
Often, the elastic portions promote better form fitting
and/or fastening systems for a good combination of comfort

25 and reliability. The inventive elastic fibers and fabrics
disclosed herein can also produce structures which combine
elasticity with breathability. For example, the inventive
elastic fibers, fabrics or films or all of these of the
present invention may be incorporated into the structures

30 disclosed in U.S. provisional patent application 60/083,784,
filed May 1, 1998 in name Maugans et al.

The inventive elastic fibers and fabrics disclosed

herein can also be used in various structures as described in
UsSp 2,957,512 (Wade). For example, layer 50 of the structure

35 described in USP ‘512 (that is, the elastic component) can be

replaced with the inventive elastic fibers and fabrics,
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%R () - V{|}p¢¢q¢1ng the non-elastic component (as described in USP ‘5

prior to attachment, pre-stretching the elastic component

10 prior to attachment, or heat shrinking the elastic component
after attachment.

The inventive elastic fibers described herein also can
be used in a spunlaced (or hydrodynamically entangled)
process to make novel structures. For example, USP 4,801,482

15 {(Goggans) discloses an elastic sheet (12) which can now be

made with the novel elastic fibers/fabric described herein.

Continuous elastic filaments as described herein could
also be used in woven applications where high resilience is
desired.

20 The inventive elastic fibers and fabrics disclosed
herein with adjustments in molecular weight or degree of
crosslinking or extent or radiation or all of these also have
adjustable tenacity and retractive force. Such capabilities
and characteristics enable extensive design flexibility, for

25 example, to provide for variable retractive forces in the
same garment, if needed, as described for example in U.S.
Patent No. 5,196,000 (Clear et al.).

U.S. Patent No. 5,037,416 (Allen et al.) describes the
advantages of a form fitting top sheet by using elastic

30 ribbons (see member 19 of USP’ 416). The inventive elastic
fibers could serve the function of member 19 of USP ‘416, or
could be used in fabric form to provide the desired
elasticity.

Composites that utilize very high molecular weight
35 1linear polyethylene or copolymer polyethylene also benefit

from the inventive elastic fibers disclosed herein. For
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5 provide bonding through the fibers without melting the high

molecular weight fibers, thus preserving the high strength
and integrity of the high molecular weight fiber.

As described in U.S. Patent No. 4,981,747 (Morman), the
inventive elastic fibers or fabrics disclosed herein can be

10 substituted for elastic sheet 122, which forms a composite
elastic material including a reversibly necked material.

The inventive elastic fibers disclosed herein can also
be a melt blown elastic component, as described in reference
6 of the drawings of U.S. Patent No. 4,879,170 (Radwanski).

15 U.S. Patent No. ‘170 generally describes elastic co-form
material and manufacturing processes.

Elastic panels can also be made from the inventive
elastic fibers and fabrics disclosed herein, and can be used,
for example, as members 18, 20, 14, and/or 26 of U.S. Patent

20 No. 4,940,464 (Van Gompel). The inventive elastic fibers and
fabrics described herein can also be used as elastic
components of composite side panels (for example, layer 86 of
USP ‘464).

The elastic composition can also be shaped or fabricated

25 into elastic films, coatings, sheets, strips, tapes,
moldings, profiles, ribbons, bands, foams, fabrics, threads,
filaments, plurality of fibers or fibrous web,. The elastic
film, coating, molding and sheet of the present invention may
be fabricated by any method known in the art, including blown

30 bubble processes (for example, simple bubble as well as
biaxial orientation techniques such trapped bubble, double
bubble and tenter framing), cast extrusion, injection molding
processes, thermoforming processes, extrusion coating
processes, profile extrusion, and sheet extrusion processes.

35 Simple blown bubble film processes are described, for

example, in The Encyclopedia of Chemical Technology, Kirk-
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be used in various structures as described in U.S. Patent No.
5 2,957,512 (Wade). For example, layer 50 of the structure
described in USP ‘512 (that is, the elastic component) can be
replaced with the novel elastic materials, especially where
flat, pleated, crimped or creped nonelastic materials are
made into elastic or semi-elastic structures. Attachment of

10 the novel elastic materials to nonelastic or less-elastic
materials can be done with heat bonding or with adhesives.
Gathered or shirred elastic composite materials can be
produced from the new elastic material described herein and
nonelastic components by pleating the non-elastic component

15 (as described in USP '512) prior to attachment, prestretching
the elastic component prior to attachment, or heat shrinking
the elastic component after attachment.

The recovery after heat shrinking can be further
enhanced by effectuating a high degree of orientation into

20 the inventive elastic articles during fabrication.
Significant orientation can be accomplished by the
utilization of various known techniques such as high blow-up
blown film fabrication, tenter framing of cast films and
“double bubble” or “trapped bubble” blown film fabrication.

25 The inventive elastic articles described herein can also
be used make other novel structures. For example, U.S.
Patent No. 4,801,482 (Goggans) discloses an elastic sheet
(12) which can now be made with the inventive elastic
articles described herein.

30 The inventive elastic articles described herein can also
be used to make breathable portion or breathable elastic
composite materials. For example, U.S. Patent No. 5,085,654
(Buell) discloses a leg band (15) with a breathable portion
45, a breathable topsheet (26), a breathable backsheet (25),

35 elastic elements (31 and 64), a breathable element (54), and

a breathable sub-element (96) all or any combination of which
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536(8)19;@0& )R AU £ ) - 34 QUG L) n@) 3¢ 10789 I @45 ENAL L5 74&6E @ 10% U
0fracture occurred at which time, the melt temperature was

increased to 260°C and output was reduced to 0.14 gm/min.
The objective of this investigation was to determine lowest
possible denier attainable for each block polymer and
collect sample fibers for additional testing. Table 1

IS provides the molecular pérameters, low shear parallel plate
viscosity and fiber spinning results for the various block

polymers.
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10% U&l | ) - @Heeftn@ggpihiine l®even at very low take-up speed, were

unsuccessful due to fiber breaks. In fact, fibers could

not be even pulled slowly onto the take-up device
without breaking the spinline. Thus, it was concluded
that fibers of less than 250 microns could not be made

15 from comparative run 2 using the above-described fiber
spinline.

The high molecular weight examples, comparative runs 5
and 7 could not be spun at all at 250-255°C and a 0.43 gm/min
output rate. In fact, comparative run 7 exhibited severe

20 melt fracture at 0.43 gm/min, 0.14 gm/min and even at a 0.04
gm/min output rate. The melt-fractured strand coming out of
the die broke immediately upon pulling by hand. Note that
in contrast, Inventive Example 1 (62,820 M, and 30 wt. %
polystyrene) was spun to a minimum of 20-25 denier fiber

25 under similar conditions (at 0.43 gm/min output rate).

For fabricating fine denier fibers at melt temperatures
less than 260°C using neat block polymer compositions, Table 1
indicates that the total mclecular weight limit is less than
or equal to 81,500 and the molecular weight limit for the

30 vinyl aromatic monomer unit block for a triblock is less than
or equal to 15,000. Nonetheless, it is thought that blending
wax, polyolefins, plasticizer, tackifier, processing aid or
oil into high molecular weight substantially hydrogenated
block polymers would impart fiber spinnability or melt

35 drawability. That is, it is believe formulated compositions

would should good spinnability and/or melt drawability.
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investigation are shown in FIG. 1. Surprisingly,

5 Inventive Example 1 exhibited dramatically lower low
shear viscosity than comparative run 2 even though
Inventive Example 1 had a substantially higher molecular
weight. The dramatically lower low shear wviscosity of
Inventive Example 1 is believed to explain its excellent

10 spinnability.

In a third investigation, the elastic properties of

Inventive Example 1 at 117 denier were comparéd with a
140 denier spandex fiber (comparative run 8) supplied by
DuPont Chemical Company under the tradename Lycra*. The

15 investigation consisted of measuring the percent
permanent set after a five-cycles at various levels of
strain. To determine the percent permanent set, samples
of 2 inch (5.1 cm) gauge length of Inventive Example 1
and comparative run B were tested using an Instron

20 tensiometer. A crosshead speed of 10 inches/minute (25
cm/min.) was used to provide a strain rate of 5 min’’.
Each sample was stretched to a predefined strain (that
is, stretched five elongations from 100% to 500% strain
at 100% increments using a new samples for each

25 increment) level and then unloaded by reversing the
crosshead movement without any hold time in between the
stretching and unloading. After five repeats of the
same cycle {with no hold time in between the streiching
and the unloading), each sample was loaded for a sixth

30 time. The strain at which the load rises above zero was
recorded as set strain. The set strain was then plotted
as a function of applied strain to provide FIG. 2. FIG.
2 shows that Inventive Example 1 exhibited excellent

elastic recovery (low permanent set) after five
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U& () - following method. Two plagues with the dimension of 1

inch. x 2 inch x 1/16 inch (2.5 cm x 5.1 cm x 0.16 cm)

of the polymer were placed in an oven at different

temperatures for 15 min. The stick temperature was

10 recorded as the temperature that the two plaques stuck
to each other. The stick temperatures of Inventive
Example 1 and comparative run were 120°C and 105°C,
respectively. Applications where high stick
temperatures are an advantage includes elastic fiber

15 used in fabrics subject to high drying temperature,
parts of automotive interior, and gaskets.

In a fifth investigation, the maximum service
temperature of Inventive Example 1 and comparative run 2
were determined. Maximum service temperatures were

20 conveniently determined using a thermal mechanical analyzer
(Perkin-Elmer TMA 7 series). Samples of each block polymer
were scanned at 5°C/minute with the load set at 1 Newton.
The point at which the TMA probe penetrated 1 mm into the
sample was taken as the maximum service temperature for the

25 sample. The TMA probe penetration data from the
investigation is shown in FIG. 3. The data show that
Inventive Example 1 exhibited higher heat resistance (that
is, had a higher maximum service temperature) than
comparative run 2.

30 In another evaluation, the effect of formulating block
polymers with oil was investigated. In this evaluation,
white mineral oil (Witco 200 process oil supplied by Witco
Chemical Corporation) was separately melt compounded with
comparative block polymer 2 and with a substantially

35 hydrogenated triblock polymer (Inventive Example 9)

characterized as having a My, of 65,900 and comprising 32
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UF910% weight percent polystyrene before hydrogenated and which was
hydrogenated 100 percent with respect to its conjugated diene
unit (butadiene) and >99 weight percent with respect to its
vinyl aromatic units (styrene). The oil was added at 12, 24

5 and 36 weight percent into both block polymers and the
resulting formulated systems as well as the neat block
polymers themselves were all tested for various performance
properties, including ultimate tensile strength, melt flow
rate at 200°C using a 5-kg weight, percent set and percent

10 stress relaxation.

The tensile properties (ultimate tensile strength and
percent elongation) were determined in accordance with ASTM
D-638. The melt flow rates were determined in accordance
with ASTM D-1238, Condition 200°C/5kg. The Shore A values

15 were determined in accordance with ASTM D-2240. Modulus was
determined in accordance with ASTM D-790, Percent haze
values were determined in accordance with ASTM D-1003.The
percent stress relaxation and set data were determined using
an Instron 1123 tensiometer. In this determination (which is

20 based on ASTM D 4649-87, Appendix Al3), samples were
stretched to 200% elongation at a crosshead speed of 1 in/min
and held there for 30 seconds for the stress relaxation
measurement. The crosshead was then returned (unloaded) at
10 in./min. and after 60 seconds the set was measured. Data

25 were collected for one and two complete cycles.

Table 2 shows the designations of the various
formulated systems and the results of the performance
testing. FIG. 4, which is a plot of the
interrelationship between the melt flow rate and

30 ultimate tensile strength for the various examples,
shows surprisingly results for the inventive composition
(Inventive Example 9) and the inventive formulated
systems (Inventive Examples 10-12). The inventive
composition and inventive formulated systems show

35 excellent strength to processability performance.
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hydrogenated block polymer into an ethylene polymer was

& (
investigated. Table 3 lists the various the blends
5 investigated in this evaluation and includes the block
polymer weight percentages and example designations.
The ethylene polymer was a substantially linear ethylene
interpolymer supplied by Dupont-Dow Elastomers under the
designation ENGAGE™ EGB200. Lycra was also included in

10 this evaluation as a control material. The various
blends and control samples were tested for percent
elongation and percent set strain at five cycles as
described above, except the range was from 100% to 400%
strain instead of from 100% to 500%. 1In this

15 evaluation, except for Lycra which was tested at 140
denier, 70 denier fiber was used for the testing. The
70 denier fiber for each sample was made using a
capillary rheometer as described above. Notably, fiber
cannot be spun at 40 wt. % Kraton G1652.

20 FIG. 5-7 show the results of this blend evaluation.
Additive weight percent calculations from the results in
these figures indicate that at 200%-300% strain,
ethylene polymer blends containing greater than or equal
to 40 weight percent substantially hydrogenated block

25 polymer exhibited surprisingly better elasticity than is
predictable from additive weight percent calculations.
Also, the improvement in elasticity at greater than or
equal to 40 weight percent was substantially better than
was predictable from results at lower blend levels or

30 from results at equivalent blend levels with partially
hydrogenated block polymers.
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olefin/conjugated diene interpolymer, an elastic
polypropylene polymer, an enhanced polypropylene polymer,. an
10 elastomeric thermoplastic polyurethane, an elastic polyester,
a partially hydrogenated block polymer, an elastic polyamide,
a hydroxyl functionalized polyether (or polyetheramine), a
styrene/conjugated diene interpolymer, and an elastomeric
metallocene-catalyzed synthetic polymer or a blend or
15 formulated system thereof,
wherein the hydrogenated block polymer is a
substantially hydrogenated block polymer characterized as

having:

i) a weight ratio of conjugated diene monomer unit to
20 vinyl aromatic monomer unit before hydrogenation of greater

than or equal to 60:40;

ii) a weight average molecular weight (M,) before
hydrogenation of from 30,000 to 150,000, wherein each vinyl
aromatic monomer unit (a) has a weight average molecular

25 weight, Mw,, of from 5,000 to 45,000 and each conjugated diene
monomer unit (b) has a weight average molecular weight, Mw,
of from 12,000 to 110,000; and

iii) a hydrogenation level such that each vinyl aromatic
monomer unit block 1s hydrogenated to a level of greater than
30 90 percent and each conjugated diene monomer unit block is
hydrogenated to a level of greater than 95 percent, as
determined using UV-VIS spectrophotometry and proton NMR

analysis.
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2. The elastic article of Claim 1, wherein the article
is a component of a composite item having a nonwoven portion.

3. The elastic article of Claim 2, wherein the item
comprises leg gathers, legbands, sidepanels or a waistband.

4. The elastic article of Claim 3, wherein the leg
gathers or legbands, sidepanels or waistband comprises the
elastic article.

5. The elastic article of Claim 1, wherein the article
is in the form of a film, sheet, coating, band, strip,
profile, molding, foam, tape, fabric, thread, filament,
ribbon, fiber, plurality of fibers oxr, fibrous web.

6. The elastic article of Claim 5, wherein the strip
or ribbon is a nonwoven strip or ribbon.

7. The elastic article of Claim 5, wherein the fibers
are monofilament, bicomponent or multicomponent fibers.

8. The elastic article of Claim 5, wherein the fibers
are surface treated or crosslinked.

9. The elastic article of Claim 8, wherein the surface
treatment or crosslinking includes x-ray irradiation,
electron beam irradiation, silane curing, sulfonation,
fluorination or corona discharge.

10. The elastic article of Claim 1, wherein the article
is bondable.

11. The elastic article of Claim 10, wherein the
bondable article is a plurality of fibers.
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5 13. The elastic article of Claim 11, wherein the fibers
are bondable using a hot melt adhesive.

14. The elastic article of Claim 13, wherein
bondability is improved such that a hot melt adhesive amount
10 of at least 10 percent less provides equivalent or higher
Instron-measured bond strength relative to a comparative
spandex fiber.

15. The elastic article of Claim 1 in the form of a
15 core/sheath structure.

16. The elastic article of Claim 15, wherein the sheath
material has a higher softening and melting point than the
core material.

20
17. The elastic article of Claim 15, wherein the sheath
material has a lower softening and melting point than the
core material.
25 18. The elastic article of Claim 17, wherein the

structure is thermal bondable without hot melt adhesive.

19. The elastic article of Claim 17, wherein the
structure is thermal bondable at a reduced amount of hot melt
30 adhesive relative to a comparative structure comprising
spandex as the sheath material.

20. The elastic article of Claim 15, wherein the
core/sheath structure is a fiber or plurality of fibers.

35

21. A composite structure comprising the elastic
article of Claim 1.
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10 24. The absorbent item of Claim 23, wherein the item
comprises at least one acquisition dlstrlbutlon layer.

25. The absorbent item of Claim 24, wherein the
acquisition distribution layer comprises a foam material or
15 nonwoven material.

26. The absorbent item of Claim 24, wherein the
acquisition distribution layer comprises a foam material and
a nonwoven material.

20
27. The absorbent item of any of Claims 25 and 26,
wherein the foam material is a gas-blown foam or a dispersion
(latex) foam.
25 28. The absorbent item of Claim 27, wherein the foam

material comprises a reactive tailored liquid polyurethane,
an elastomeric or sulfonated ethylene/vinyl aromatic
interpolymer, an elastomeric ethylene/C3-Cyp @-olefin
interpolymer, an C3-Cyzs a-olefin/conjugated diene

30 interpolymer, an elastic polypropylene polymer, an enhanced
polypropylene polymer, an elastomeric thermoplastic
polyurethane, an elastic polyester, a partially hydrogenated
block polymer, an elastic polyamide, a hydroxyl
functionalized polyether (or polyetheramine), a

35 styrene/conjugated diene interpolymer, and an elastomeric
metallocene-catalyzed synthetic polymer or a blend of any
combination thereof.
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material further includes ‘another synthetic polymer.

10

32. The absorbent item of Claim 27, wherein the foam
material includes at least one additive.

33. The absorbent item of Claim 32, wherein the
15 additive is a plurality of fibers, pigment or filler.

34. The absorpent item of any of Claims 25 and 26,
wherein the nonwoven material is spunbonded or meltblown.

20 35. The absorbent item of Claim 34, wherein the
spunbonded nowoven is not calendered to maintain loftiness.

36. The absorbent item of Claim 34, wherein the
spunbonded or melt-blown nonwoven has processed to provide
25 enhanced loftiness (relative to the loftiness inherent to
spunbonding or melt blowing).

37. The absorbent item of Claim 34, wherein the

nonwoven material comprises a reactive tailored liquid

30 polyurethane, an elastomeric or sulfonated ethylene/vinyl
aromatic interpolymer, an elastomeric ethylene/C3;-C;9 a-olefin
interpolymer, an C3-Cy a-olefin/conjugated diene
interpolymer, an elastic polypropylene polymer, an enhanced
polypropylene polymer, an elastomeric thermoplastic

35 polyurethane, an elastic polyester, a partially hydrogenated
block polymer, an elastic polyamide, a hydroxyl
functionalized polyether (or polyetheramine), a
styrene/conjugated diene interpolymer, and an elastomeric
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metallocene-catalyzed synthetic polymer or a blend of any
combination thereof.

38. The absorbent item of Claim 34, wherein the
5 nonwoven material comprises the elastic material.

39. The absorbent item of Claim 34, wherein the
nonwoven material comprises carded, air laid, or wet laid
structures from staple fibers.

10
40. The absorbent item of Claim 34, wherein the
nonwoven material comprises curly, self crimping,
bicomponent, multicomponent, tip trilobal, bonded,
multiconstituent, microfiber, capillary or hollow fibers.
15

41. The absorbent item of Claim 34, wherein the
nonwoven material comprises surface treated fibers.

42. The absorbent item of Claim 34, wherein the surface
20 treatment includes plasma, corona, sulfonation or azide
treatment

43. The absorbent item of Claim 34, wherein the
nonwoven material is characterized as having improved
25 resiliency, comfort or form fitting properties.

44, The absorbent item of Claim 23, wherein the item
comprises at least one binder material.

30 45. The absorbent item of Claim 44, wherein the binder
material is in the absorbent core, acquisition distribution
layer, topsheet, or backsheet of the absorbent item.

46. The absorbent item of Claim 44, wherein the binder
35 material is multicomponent, bicomponent, monocomponent or
multiconstituent
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47. The absorbent item of Claim 44, wherein the binder
material consists of binder fibers.

48. The absorbent item of Claim 46, wherein the multi-
or bicomponent binder structure comprise core/sheath, pie,
side by side, or islands in the sea configurations.

49, The absorbent item of Claim 48, wherein the core
comprises a reactive tailored liquid polyurethane, an
elastomeric or sulfonated ethylene/vinyl aromatic
interpolymer, an elastomeric ethylene/C3-Cyp a-olefin
interpolymer, an C3-Czy a-olefin/conjugated diene
interpolymer, an elastic polypropylene polymer, an enhanced
polypropylene polymer, an elastomeric thermoplastic
polyurethane, an elastic polyester, a partially hydrogenated
block polymer, an elastic peclyamide, a hydroxyl
functionalized polyether (or polyetheramine), a
styrene/conjugated diene interpolymer, and an elastomeric
metallocene-catalyzed synthetic polymer or crosslinked
versions of these and combinations thereof.

50. The absorbent item of Claim 49, wherein the core
comprises the elastic material.

51. The absorbent item of Claim 48, wherein the sheath
comprises a thermoplastic epoxy, polyacrylate, polyethylene,
ethylene/vinyl aromatic interpolymer, polyethylene/maleic
anhydride graft, ethylene acrylic acid interpolymer, styrene
acrylates, polyurethane, maleated polymers (eg: maleated
polypropylene).

52. A binder material suitable for use as a powder and
in a dispersion, solution or latex comprising the elastic
material of Claim 1.

53. The absorbent item of Claim 23, wherein the
absorbent core material is a foam, nonwoven or foam/fiber
composite.

54. The absorbent item of Claim 53, wherein the
absorbent core material does not comprise an inherently
absorbent polymer.

55. The absorbent item of Claim 53, wherein the
absorbent core material is a foam material.

56. The absorbent item of Claim 55, wherein the
absorbent core foam material comprises a reactive tailored
liquid polyurethane, an elastomeric or sulfonated
ethylene/vinyl aromatic interpolymer, an elastomeric
ethylene/C3-Cyy a-clefin interpolymer, an C3-Cy O~

- 89-



8.10% & ()-g $ 8.10% & ()-gKDPDZD'D D' DaD[A' : $ 8.10% & ()-g $
8.10% & ()-gG OK J%6. $ 8.10% & ()-g $ 8.10% & ()-g $

8. 10% & DYDTDXDDST5 $ 8. 10% $ 8. 10% & ()-g $ g $
8. 10% & 8 ‘36[""@“?3%&- ()-g1 $ 8.10%& ()-g § 8. 10% & ()8"01'2‘%"‘?’"{“)"

olefin/conjugated diene interpolymer, an elastic
polypropylene polymer, an enhanced polypropylene polymer, an
elastomeric thermoplastic polyurethane, an elastic polyester,
a partially hydrogenated block polymer, an elastic polyamide,

5 a hydroxyl functionalized polyether (or polyetheramine), a
styrene/conjugated diene interpolymer, and an elastomeric
metallocene-catalyzed synthetic polymer or a blend of any
combination thereof.

10 57. The absorbent item of Claim 55, wherein the
absorbent core foam material comprises the elastic material.

58. The absorbent item of Claim 55, wherein the
absorbent core foam material is characterized as having a
15 uniform or gradient cell structure.

59. The absorbent item of Claim 53, wherein the
absorbent core material is a nonwoven material.

20 60. The absorbent item of Claim 59, wherein the
absorbent core nonwoven material comprises a reactive
tailored liquid polyurethane, an elastomeric or sulfonated
ethylene/vinyl aromatic interpolymer, an elastomeric
ethylene/C3-Cy a-olefin interpolymer, an C3-Cpzy 0-

25 olefin/conjugated diene interpolymer, an elastic
polypropylene polymer, an enhanced polypropylene polymer, an
elastomeric thermoplastic polyurethane, an elastic polyester,
a partially hydrogenated block polymer, an elastic polyamide,
a hydroxyl functionalized polyether (or polyetheramine), a

30 styrene/conjugated diene interpolymer, and an elastomeric
metallocene-catalyzed synthetic polymer or a blend of any
combination thereof.

61. The absorbent item of Claim 59, wherein the
35 absorbent core nonwoven material comprises the hydrogenated
block polymer.

62. The absorbent item of Claim 53, wherein the
absorbent core nonwoven material is air laid, melt blown, or
40 spun bonded.
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63. The absorbent item of Claim 53, wherein the
absorbent core material comprises a melt blown/SAP composite
foam structure.

5 64. The absorbent item of Claim 59, wherein the
absorbent core nonwoven material includes surface treated
fibers.

65. The absorbent item of Claim 62, wherein the surface
10 treatment comprises sulfonation, plasma, x-ray irradiation,
electron beam irradiation, silane curing, or corona discharge
treatment.

66. The absorbent item of Claim 59, wherein the
15 absorbent core nonwoven material comprises absorbent fibers.

67. The absorbent item of Claim 66, wherein the
absorbent fibers comprise sulfonated or hydrophilic polymers.

20 68. The absorbent item of Claim 59, wherein the
absorbent core nonwoven material is made using an air laying
technique.

69 The absorbent item of Claim 23, wherein the
25 absorbent core material comprises multiple layers.

70. The absorbent item of Claim 69, wherein the
multiple layers comprise different polymer compositions.

30 71. The absorbent item of Claim 70, wherein the each
multilayer is provided using a different fabrication methods.

72. The absorbent item of Claim 69, wherein at least
one of the multiple layers comprise another elastic material.
35
73. The absorbent item of Claim 69, wherein at least
one of the multiple layers comprise the elastic material.

74. The absorbent item of Claim 23, wherein the
40 absorbent core material comprises pockets of absorbent
polymer to provide localized patterned absorption.

75. The absorbent item of Claim 23, wherein the
absorbent core material is designed to consolidate the
45 acquisition distribution layer or layers and the backsheet.

76. The absorbent item of Claim 23, wherein the
absorbent core material has a fluid activation
characteristic,.

50

77. The absorbent item of Claim 76, wherein the

absorbent core material is urine activated.
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78, The absorbent item of Claim 76, wherein the fluid

activation is accomplished using a shape-reshape polymer.

79. The absorbent item of Claim 78, wherein the shape-

reshape polymer is an ethylene/styrene interpolymer.

80. The absorbent item of Claim 23, wherein the

absorbent core material is provided as rolled goods.

81. The absorbent item of Claim 23, wherein the

absorbent core material is conformable, moldable to the body
of the wearer.

82. The absorbent item of Claim 79, wherein the

absorbent core material a comprises a shape-reshape polymer
to provide conformability and moldability.

83. The absorbent item of Claim 82, wherein the shape-

reshape polymer is an ethylene/styrene interpolymer.

84. The absorbent item of Claim 23, wherein the

absorbent core material is directly melt-blown or spunbonded
on top of the backsheet.

85. The absorbent item of Claim 23, wherein the

absorbent core material is thin until wet and at ambient
temperature.

86. The absorbent item of Claim 85, wherein the

absorbent core material expands when subjected to moisture.

87. The absorbent item of Claim 85, wherein the

absorbent core material expands when subjected to temperature
greater than or equal to 97°C,

88. The absorbent item of Claim 85, wherein the

absorbent core material comprises an ethylene/styrene
interpolymer as a binder material.

89. The absorbent item of Claim 23, wherein the

absorbent core material comprises multilobal shaped fibers to
provide wicking.

90. The absorbent item of Claim 89, wherein the wicking

is vertical with respect to the horizon.

91. The absorbent item of Claim 23, wherein the

absorbent core material comprises at least one thermally
bondable component to tailor distribution of core components.

92. The absorbent item of Claim 23, wherein the

topsheet or backsheet is spunbonded or meltblown.
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93. The absorbent item of Claim 92, wherein the
topsheet or backsheet comprise the elastic material.

94, The absorbent item of Claim 92, wherein the

5 topsheet or backsheet comprises a reactive tailored liquid
polyurethane, an elastomeric or sulfonated ethylene/vinyl
aromatic interpolymer, an elastomeric ethylene/C3-Cyp a~olefin
interpolymer, an C3-Czp a-olefin/conjugated diene
interpolymer, an elastic polypropylene polymer, an enhanced

10 polypropylene polymer, an elastomeric thermoplastic
polyurethane, an elastic polyester, a partially hydrogenated
block polymer, an elastic polyamide, a hydroxyl
functionalized polyether (or polyetheramine), a
styrene/conjugated diene interpolymer, and an elastomeric

15 metallocene-catalyzed synthetic polymer, crosslinked versions
of these and combinations thereof,.

95. The absorbent item of Claim 92, wherein the
topsheet or backsheet comprises elastic nonwoven microfibers
20 to provide stretchability while maintaining microporous
structure.

96. The absorbent item of Claim 92, wherein the
topsheet or backsheet comprise fluorinated surfaces to
25 provide breathability while holding a fluid.

97. The absorbent item of Claim 23, wherein the
topsheet or backsheet comprises carded structures.

30 ~ 98. The absorbent item of Claim 97, wherein the carded
structures comprise at least one ethylene/styrene
interpolymer.

99. The absorbent item of Claim 98, wherein the at
35 least one ethylene/styrene interpolymer has the
characteristic of being hard carded and soft when subjected
to the body temperatures.

100. The absorbent item of Claim 23, wherein the
40 topsheet or backsheet is provided using an air laid or wet
laid fabrication technique.

101. The absorbent item of Claim 23, wherein the
topsheet or backsheet
45 comprises a coating to provide a low coefficients of
friction.
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102. The absorbent item of Claim 101, wherein the
topsheet-to-topsheet or backsheet-to-backsheet COF is less
than or equal to 3.0.

S 103. The absorbent item of Claim 23, wherein the
topsheet or backsheet comprises a fuzzy film characteristic.

104. The absorbent item of Claim 103, wherein the fuzzy
film is characteristic is accomplished by mechanical working
10 and pricking of a film.

105. The absorbent item of Claim 103, wherein the film
is a coextruded film.

15 106. The absorbent item of Claim 23, wherein the
topsheet or backsheet comprises a nonwoven material.

107. The absorbent item of Claim 106, wherein the
nonwoven material is post crosslinked.
20
108. The absorbent item of Claim 107, wherein the post-
crosslinking is accomplished using electron beam irradiation
under a nitrogen atmosphere.

25 109. The absorbent item of Claim 23, wherein the
topsheet or backsheet comprises elastic and inelastic fibers.

110. The absorbent item of Claim 23, wherein the
topsheet or backsheet is semi-permeable.
30
111. The absorbent item of Claim 110, wherein the semi-
permeability is with respect to one side or direction.

112. The absorbent item of Claim 23, wherein the
35 topsheet or backsheet comprises a calendered elastic foam
which provides waterproofability and breathability.

113. The absorbent item of Claim 23, wherein the
topsheet or backsheet comprises a foam, film or nonwoven and
40 1is integrated with at least one other component of the item.

114. The absorbent item of Claim 113, wherein the
topsheet is integrated with the acquisition distribution

layer. )
45
115. The absorbent item of Claim 113, wherein the
backsheet is integrated with the acquisition distribution
layer.
50 116. The absorbent item of Claim 23, wherein the

topsheet or backsheet is characterized as having shape-
reshape properties which provide improved comfort.
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117. The absorbent item of Claim 116, wherein the shape-
reshape properties are accomplished by the use of an
ethylene/styrene interpolymer.

5 118. The absorbent item of Claim 23, wherein the
topsheet or backsheet is thermal or ultrasonic bondable.

119. The absorbent item of Claim 23, wherein the
backsheet comprises moisture-activated indicator.

10
120. The absorbent item of Claim 119, wherein the
indicator is a fluorescent indicator.

121. The absorbent item of Claim 23, wherein the
15 topsheet or backsheet consists essentially of an all-foam
systems.

122. The absorbent item of Claim 121, wherein the foam
system is characterized as having open gradient cells.
20
123. The absorbent item of Claim 23, wherein the
topsheet or backsheet comprises a laminated foam systems.

124. The absorbent item of Claim 123, wherein the foam

25 1is laminated onto the topsheet.

125. The absorbent item of Claim 123, wherein the foam
is laminated onto the backsheet.

30 126. The absorbent item of Claim 23, wherein the
absorbent item is a single component rolled good.

127. The absorbent item of Claim 23, wherein the
absorbent item is a multilayer multicomponent rolled good.

35
128. The absorbent item of Claim 23, wherein the
absorbent item is a consolidated rolled good, wherein at
least the acquisition distribution layer, the absorbent core
material and backsheet are integrated.
40 129. The absorbent item of Claim 23, wherein the

absorbent item comprises a dippable shell.

130. The absorbent item of Claim 22, wherein the
absorbent item is SAP-free.
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131. The absorbent item of Claim 129, wherein the
absorbent item further comprises a sprayed core.

132. The absorbent item of Claim 22, wherein the
absorbent item consists essentially of foamed components.

133. The absorbent item of Claim 132, wherein the
absorbent item consists essentially of a single foam having
open gradient cells.

134. The absorbent item of Claim 22, wherein the
absorbent item comprises at least one foam laminate.

135. The absorbent item of Claim 22, wherein the
absorbent item comprises flushable binder materials.

136. The absorbent item of Claim 23, wherein the
absorbent item comprises degradable materials.

137. The absorbent item of Claim 136, wherein the binder
material is degradable.

138. The absorbent item of Claim 136, wherein the
absorbent core material is degradable.

139. The absorbent item of Claim 136, wherein
degradability is accomplished by the use an ethylene/vinyl
alcohol copolymer or a polyvinyl alcohol polymer.

140. A nowoven clothing item comprising the elastic
article of Claim 1.

141. The clothing item of Claim 140, wherein the elastic
article is in the form of a film, sheet, coating, band,
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strip, profile, molding, foam, tape, fabric, thread,
filament, ribbon, fiber, plurality of fibers or, fibrous web.

142. The clothing item of Claim 141, wherein the item is
5 a leisure, sports, industrial, medical or sanitation apparel
item.

143. The clothing item of Claim 142, wherein the apparel
item is a surgical gown or cap.

10
144. The clothing item of Claim 142, wherein the apparel
item has sleeves and the sleeves comprise the elastic
article.
15 145. The clothing item of Claim 142, wherein the apparel

item has cuffs and the cuffs comprise the elastic article.

146. The clothing item of Claim 142, wherein the apparel
item has a waistband and the waistband comprises the elastic
20 article.

147. The clothing item of Claim 142, wherein the apparel
item has a neck opening and the neck opening comprises the
elastic article.

25
148. The clothing item of Claim 142, wherein the apparel
item has at least one gathering band and the gathering band
comprises the elastic article.
30 149. The clothing item of Claim 142, wherein the apparel
item is a cap or head cover.
150. The clothing item of Claim 142, wherein the apparel
item is shoes, feet coverings or booties
35
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151. A nowoven item comprising the elastic article of
Claim 1, wherein the item is a surgical drape, hazardous
chemical suit, non-hazardous industrial apparel item,
disposable clean room apparel item, geotextile, wipe, towel,
5 fabric or personal care item.

152. A nowoven item of Claim 151, wherein the
agricultural nonwoven is a agricultural nonwoven item.

10 153. A nowoven item of Claim 151, wherein the wipe is a
cosmetic wipe.

154. A nowoven item of Claim 151, wherein the wipe is a
personal hygiene wipe.

15

155. A nowoven item of Claim 151, wherein the personal
care item is a mit.

156. An apparel accessory item comprising the elastic
20 article of Claim 1.

157. The accessory item of Claim 156, wherein the item
is a belt, sock, ribbon, headband, or hat.

25 158. A woven item comprising the elastic article of
Claim 1.

159. A carpet comprising the elastic article of Claim 1.

30 160. The carpet of Claim 159, wherein the fibers
comprise the elastic article.

161. The carpet of Claim 160, wherein the fibers are
present as a bulk, continuous filament.
35
162. The carpet of Claim 159, wherein the carpet backing
comprises the elastic article,

) 163. The carpet of Claim 162, wherein the carpet backing
40 comprises a nonwoven material.

164. The carpet of Claim 162, wherein the carpet backing
comprises a woven material.
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165. A diaper comprising the elastic article of Claim 1.

166. A incontinence pad comprising the elastic article
of Claim 1.

167. A sanitary napkin comprising the elastic article of
Claim 1.

168, The elastic article of Claim 1 in the form of a
nonwoven-like fibrillated foam.

169. The elastic article of Claim 168, wherein the foam
is made from a latex or agueous dispersion.

170. A yarn comprising the elastic material of Claim 1.

171. The yarn of Claim 170, wherein the yarn comprises
monofilaments.

172. The yarn of Claim 170, wherein the yarn comprises
covered monofilaments.

173. The yarn of Claim 170, wherein the yarn comprises
multifilaments.

174. An apparel item comprising the elastic article of
Claim 1.

175, The apparel item of Claim 174, wherein the item is
selected from the group consisting of socks, hosiery,
intimate apparel, bra, panties, activewear, sportswear,
athletic apparel, sleepwear, skirt, pants, blouse, work
uniform, overalls, jumpsuit, undershirt, underwear and shirt.

176. A form-fitting packaging item comprising the
elastic article of Claim 1.

177. The packaging item of Claim 176, wherein the item
is a produce bag.

178. The packaging item of Claim 176, wherein the item
is netting.

179. An upholstery or furniture item comprising the
elastic article of Claim 1.

180. The upholstery or furniture item of Claim 179,
wherein the item is a cushion, armrest, pillow, automcbile
carpeting, headliner, trunkliners, automobile upholstery,
mattress ticking, or seat, chair or sofa covering.

181. The apparel item of Claim 175, wherein the athletic
apparel is an athletic jersey, aerobic shorts, gym shorts,
athletic pants, or running shorts.
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204. The elastic article of Claim 1, wherein the
20 substantially hydrogenated block polymer characterized as

having:

i) a weight ratio of conjugated diene monomer unit to
vinyl aromatic monomer unit before hydrogenation of greater
than or equal to 60:40;

25 ii) a weight average molecular weight (My) before
hydrogenation of from 30,000 to 150,000, wherein each vinyl
aromatic monomer unit (a) has a weight average molecular
weight, Mw,, of from 5,000 to 45,000 and each conjugated diene
monomer unit (b) has a weight average molecular weight, Mwy,

30 of from 12,000 to 110,000; and

iii) a hydrogenation level such that each vinyl aromatic
monomer unit block is hydrogenated to a level of greater than
95 percent and each conjugated diene monomer unit block is
hydrogenated to a level of greater than 99 percent, as
35 determined using UV-VIS spectrophotometry and proton NMR

analysis.
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ii) a weight average molecular weight (My) before

hydrogenation of from 30,000 to 150,000, wherein each vinyl

10 aromatic monomer unit (a) has a weight average molecular
weight, Mw,, of from 5,000 to 45,000 and each conjugated diene
monomer unit (b) has a weight average molecular weight, Mwy,
of from 12,000 to 110,000; and

iii) a hydrogenation level such that each vinyl aromatic
15 monomer unit block is hydrogenated to a level of greater than
95 percent and each conjugated diene monomer unit block is
hydrogenated to a level of greater than 99 percent, as
determined using UV-VIS spectrophotometry and proton NMR
analysis.
20
206. The elastic article of Claim 1 comprising a blend
of the at least one substantially hydrogenated block polymer
and at least one other polymeric material, wherein the
substantially hydrogenated block polymer characterized as

25 having:

i) a weight ratio of conjugated diene monomer unit to
vinyl aromatic monomer unit before hydrogenation of greater

than or equal to 60:40;

ii) a weight average molecular weight (M,) before
30 hydrogenation of from 30,000 to 150,000, wherein each vinyl
aromatic monomer unit (a) has a weight average molecular

weight, Mw,, of from 5,000 to 45,000 and each conjugated diene
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207. The elastic article of Claim 5, wherein the article
is fiber or a plurality of fibers and comprises a blend of
the at least one substantially hydrogenated block polymer and
at least one other polymeric material, wherein the
substantially hydrogenated block polymer characterized as

having:

i) a weight ratio of conjugated diene monomer unit to
vinyl aromatic monomer unit before hydrogenation of greater

than or equal to 60:40;

ii) a weight average molecular weight (M,) before
hydrogenation of from 30,000 to 150,000, wherein each vinyl
aromatic monomer unit (a) has a weight average molecular
weight, Mw,, of from 5,000 to 45,000 and each conjugated diene
monomer unit (b) has a weight average molecular weight, Mwy,
of from 12,000 to 110,000; and ‘

1ii) a hydrogenation level such that each vinyl aromatic
monomer unit block is hydrogenated to a level of greater than
95 percent and each conjugated diene monomer unit block is
hydrogenated to a level of greater than 99 percent, as
determined using UV-VIS spectrophotometry and proton NMR

analysis.
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ry and proton NMR

20 209. The method of Claim 208 wherein the article is
fabricated using a technique selected from the group
consisting of fiber melt spinning, fiber melt blowing, film
blowing, cast film, injection molding, pultrusion,
thermoforming, stamping, forging, blow molding, sheet

25 extrusion, profile extrusion, solvent casting, solvent
coating, thermal lamination, calendering, roll milling,
reaction injection molding, extrusion coating, dispersion

coating, fiber extrusion and rotomolding.

30 210. The method of Claim 208, wherein the article is
permitted to cool or is quenched to ambient temperatures
between 0 and 30°C before the application of additional
heating or ionizing radiation or both under a nitrogen

atmosphere.
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homogeneously branched ethylene polymer is a homogeneously

branched linear ethylene polymer.

213. The elastic article of Claim 212, wherein the
homogeneously branched linear ethylene polymer is
characterized as having a single differential scanning

calorimetry, DSC, melting peak between -30° and 150°C.

214. The elastic article of Claim 211, wherein the
homogeneously branched ethylene polymer is a substantially
linear ethylene polymer characterized as having:

(a) melt flow ratio, I;g/I, 2 5.63,

(b) a molecular weight distribution, M,/M,, as
determined by gel permeation chromatography and
defined by the equation:

(M,/My) < (I19/I,) - 4.63,

(c) a gas extrusion rheology such that the critical
shear rate at onset of surface melt fracture for
the substantially linear ethylene polymer is at
least 50 percent greater than the critical shear
rate at the onset of surface melt fracture for a
linear ethylene polymer, wherein the substantially
linear ethylene polymer and the linear ethylene
polymer comprise the same comonomer or COmMONOMErs,
the linear ethylene polymer has an I, and M_,/M,
within ten percent of the substantially linear
ethylene polymer and wherein the respective
critical shear rates of the substantially linear
ethylene polymer and the linear ethylene polymer
are measured at the same melt temperature using a
gas extrusion rheometer, and

{(d) a single differential scanning calorimetry, DSC,
melting peak between
-30° and 150°C.

- 105-

F



"10%@B@ ()-." "10%@B@ ()- "10%@B@ ()-." "10%B@ ()-
"109@B@ ()-)*- sW4AL0 "10%UB@ ()- "10%B@ ()-." "10%B@ () -

" 10%B@ () @S ()-"_ xX@10 ." "10%@B@ ()- "10
" 10%@B@: ()WO"YE)%/(%@L ()()"+ / pX<410 " 10UBE! ()9" " 10(@@ %"82(

"10%BE@ ()" "10%UB@ ()- "10%B@ ()-/_asW410 " 10%BE ()-
"10%UB@E () -." 2IQYBREEiné}hod IR o8] }‘(e) YR X 10s . "

v S Qirad M@ th  joni NGRFGY. T IOVBE ()78 2 px<alO

216. The method of Claim 215, wherein the ionizing
5 energy is provided under a nitrogen atmosphere by an electron

beam source.

217. The method of Claim 208, wherein the substantially
hydrogenated block polymer is blended with at least one other
10 polymeric material.

218. The method of Claim 217, wherein the polymeric

material is an olefin polymer.

15 219. The method of Claim 217, wherein the polymeric
material is a polyolefin elastomer or plastomer having a
crystallinity at 23°C less than or equal to 45 weight percent,

as determined using differential scanning calorimetry.

20 220. The method of Claim 219, wherein the polyolefin has
a crystallinity at 23°C less than or equal to 20 weight
percent, as determined using differential scanning

calorimetry.

25 221. The method of Claim 217, wherein the polymeric

material is a polypropylene.

222. The method of Claim 221, wherein the polypropylene
is an amorphous polypropylene polymer.
30
223. The elastic article of any one of Claim 204 and
Claim 206, wherein the substantially hydrogenated block
polymer is a triblock having, before hydrogenation, two vinyl
aromatic monomer unit blocks and one conjugated diene monomer
35 unit block.
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10 the vinyl aromatic monomer unit blocks comprise styrene.

227. The elastic article of Claim 223, wherein the

conjugated diene monomer unit block is butadiene.

15 228. The elastic material of any one of Claim 204 and
Claim 206 in the form of a film.

229. The elastic material of any one of Claim 204 and
Claim 206 in the form of a fiber or plurality of fibers.

20
230. The elastic material of any one of Claim 204 and

Claim 206 in the form of a molding.

231. The elastic article material of any one of Claim
25 204 and Claim 206 in the form of a thermoform.

232. The elastic material of any one of Claim 204 and

Claim 206 in the form of a molding.

30 233. A personal hygiene item comprising the elastic

article of any one of Claim 204 and Claim 206.

234, The item of Claim 233 wherein the item is a
disposable diaper.

35
235. A diaper comprising a backsheet or a topsheet which

is comprised of the elastic article of any one of Claim 204
and Claim 206.
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90 percent and each conjugated diene monomer unit block is
hydrogenated to a level of greater than 95 percent, as
20 determined using UV-VIS spectrophotometry and proton NMR
analysis; and '
(B) an o0il; and optionally,
{(C) from 0 to 60 weight percent of polyolefin having a
weight average molecular weight greater than 10,000, as
25 determined using gel permeation chromatography;
(D) from 0 to 40 weight percent of a wax; and

(E) from 0 to 50 weight percent of a tackifier.

238. An elastic film, sheet, coating, band, strip,
30 profile, molding, foam, tape, fabric, thread, filament,
ribbon, fiber, or, fibrous web comprising the formulated

system of Claim 237.

239. A formulated system comprising
35 at least one substantially hydrogenated block polymer
characterized as having
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i) a weight ratio of conjugated diene monomer unit to
vinyl aromatic monomer unit before hydrogenation of greater

than or equal to 60:40

ii) a weight average molecular weight (M,) before
hydrogenation of from 30,000 to 150,000, wherein each vinyl
aromatic monomer unit (a) has a weight average molecular
weight, Mw,, of from 5,000 to 45,000 and each conjugated diene
monomer unit (b) has a weight average molecular weight, Mw,
of from 12,000 to 110,000; and

iii) a hydrogenation level such that each vinyl aromatic
monomer unit block is hydrogenated to a level of greater than
90 percent and each conjugated diene monomer unit block is
hydrogenated to a level of greater than 95 percent, as
determined using UV-VIS spectrophotometry and proton NMR
analysis;

and at least one low molecular weight viscosity-reducing
additives selected from the group consisting of oil, wax,

processing aid, plasticizer and tackifier.

240. The formulated system of Claim 239, further
comprising an ethylene polymer having an I; melt index of less

than 2000 g/10 minutes at 190°C/2.2Kg (ASTM D-1238).

241. An elastic article comprising at least one
substantially hydrogenated block polymer, wherein the block

polymer is characterized as having

i) a weight ratio of conjugated diene monomer unit to
vinyl aromatic monomer unit before hydrogenation of greater

than or equal to 60:40;

ii) a viscosity at 0.1 rad/sec and 190°C, determined

using parallel plate rheometry, defined by the inequality:

ln viscosity at 0.1 rad/sec < (7.08 x 107%) (My) + 7.89; and
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iii) a hydrogenation level such that each vinyl aromatic
monomer unit block is hydrogenated to a level of greater than
90 percent and each conjugated diene monomer unit block is
hydrogenated to a level of greater than 95 percent, as
determined using UV-VIS spectrophotometry and proton NMR

analysis.

242. A composition comprising at least one substantially
hydrogenated block polymer, wherein the block polymer is

characterized as having

i) a weight ratio of conjugated diene monomer unit to
vinyl aromatic monomer unit before hydrogenation of greater

than or equal to 60:40;

ii) a weight average molecular weight (My) before
hydrogenation of from 30,000 to 150,000, wherein each wvinyl
aromatic monomer unat (A) has a weight average molecular
weight, Mw,, of from 5,000 to 45,000 and each conjugated diene
monomer unit (B) has a weight average molecular weight, Mwy,
of from 12,000 to 110,000; and

iii) a hydrogenation level such that each vinyl aromatic
monomer unit block is hydrogenated to a level of greater than
90 percent and each conjugated diene monomer unit block is
hydrogenated to a level of greater than 95 percent, as
determined using UV-VIS spectrophotometry and proton NMR

analysis.

243. The elastic article of Claim 8, wherein the surface
treatment or crosslinking in carried out under an inert

atmosphere, substantially free of oxygen.

244, The elastic article of Claim 8, wherein the surface
treatment or crosslinking comprises electron beam

irradiation.
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245. The elastic article of Claim 244, wherein the
electron beam irradiation is carried out under an inert

atmosphere, substantially free of oxygen.

246. The elastic article of Claim 244, wherein the
electron beam irradiation is carried out under a nitrogen

atmosphere.

247. A pull-up diaper comprising the elastic article of
Claim 1.

248. A training pants comprising the elastic article of
Claim 1.
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