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Nonwovens that are capable of high extensibility at relatively low force are also
desired. These can be used to provide sustained fit in products, such as diapers and the
like, and facilitate the use of various mechanical post-treatments. Typically, it has been
found that having both a smaller fiber diameter and an easy to extend fiber are difficult to
achieve. This is because, when the fiber diameter is reduced, it is commonly done by
increasing the spinning speed or draw ratio during spinning which decreases extensibility

of the fiber in post mechanical treatment due to increased polymer orientation.
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there has al so been a growing need in the industry for
woewiovsns that can al so exhi bit significant PCT/US2005/001910

extensibility or cold-drawability when used in
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Another way the art addressed these issues is through bicomponent fibers. For
example, published PCT application WO 01/30563 describes an elastic laminate
employing a nonwoven layer that includes bicomponent fibers having a sheath-core
structure. The sheath contains an ethylene-propylene random copolymer that contains

about 7 mol% to about 15 mol% of ethylene comonomer randomly distributed in the
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SUMMARY OF THE INVENTION
A first aspect of the present invention provides a polymeric blend comprising at
least:
(a) a first polypropylene with an average melt temperature Ty and a melt
flow rate MFRy; and
(b) a second polypropylene with an average melt temperature Ty and a melt

flow rate MFR;



where the pol yneric blend has an average nelt

tenperature TMo between about 125 C and about 160 C
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m nut es and about 40 g/ 10 m nutes, wherein: TML< ThWo
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docCl _ nstrued as an adm ssi on
mintitesS prior art wth respect to the present
invention. All percentages, ratios, and, pr t
by Im/ealtjmatwe a@i@bq{ilmemén%eﬂ& present s raeRtipTy d 0598 metic” blénd can

COH%EES roée&én greagclecﬁﬁ?&lagpgﬁﬁwl@f‘ené %gdstfhg:bglgfrr%rsceblend can be blended
wisp@chdjued. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi g 1is

a graph showi ng the rel ationship between_ the
bl dncpsidisienal gm pqim@gtSoP fhﬁfeplﬁﬁ%% RYentopetRE; Rﬂ%g IBidn or the

blg rd/%cﬁur?cr iR é(a!ﬁef)é toakiggi% tlll\%tt ngslsﬂ.ﬁalgﬁ QBf ﬁl@é &% nonwoven

e resins used O pro uce IS a

m&eAHs. Tied AbdroGah Bithdri cvenprise tiee ﬁﬁﬁémen’mbmahpolymerlc compositions or
turbidity and wal| shear stress neasared according to
berine eranansns foan famer sepprisingen sAdieRHEE Bescr i bed

herAeﬂ 'ﬁocﬁ@@er?tg RED - %«53 3 ?EVah{SBQ‘P S{ng%%ga(?ed Rerein by reference; the

citation of any document is not to be construed as an admission that it is prior art with
respect to the present invention. All percentages, ratios and proportions are by weight,
and all temperatures are in degrees Celsius (°C), unless otherwise specified. All
measurements are in SI units unless otherwise specified.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a graph showing the relationship between the polymeric blends and
mixtures of the present invention and prior art polymeric blends along with the properties
of the resins used to produce the blends.

Fig. 2 is a graph relating the time for a 50% increase in turbidity and wall shear

stress measured according to the Rheo-Optical Characterization method described herein.



DETAI LED DESCRI PTI ON OF THE | NVENTION Definitions As

used herein, the term"polyneric blend" neans a
worRoos0rBsoof pol ynmers which includes, but is nBCT/US2005/001910

limted to, honopol yners, copolyners (e.g., block,

graft, random and alternatingg copolyners),

terpolynmers, etc., and bl ends and nodifications

t hereof which are in the formof a solid solution,

that is a honbgeneous m xture. Optional adjuncts may

be added t oDEAAIPEDYDESCRIBIIONIOAAHE INVENTIONend

Dr mai ns a solid solution, such blends are also
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further reduced through post extru5| on draw n
homepolytner &i obtaindte t erm "extensi bl e" refers to any
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As used herein, the term "extensible" refers to any fiber, which, upon application of
a biasing force, is elongatable to at least about 200 percent without experiencing
catastrophic failure, preferably to at least 400 percent elongation without experiencing
catastrophic failure, more preferably to at least 600 percent elongation without

experiencing catastrophic failure and most preferably to at least 800 percent elongation

without experiencing catastrophic failure. The percent elongation to break can be



determ ned as described in the TEST METHODS secti on

bel ow and is defined as the expanded |ength at break
wOoRwas73he initial test gauge |length divided bRCT/82005/001910

initial test gauge length nultiplied by 100. As used

herein, the "equivalent diangter" of a noncircular

cross section fiber is the dianeter of a circle
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intended to be laundered or otherwme restored or reused as an absorbent article (i.e., they
are intended to be discarded after a single use and, preferably, to be recycled, composted
or otherwise disposed of in an environmentally compatible manner).

Polymeric Blend

The polymeric blends of the present invention include at least a first polypropylene
and a second polypropylene. Without being bound by theory, it is believed that the

polymeric blends of the present invention combine the best features of the component



pol ypropyl enes. In particular, it is believed that: 1)
the low nelt tenperature, lownelt flowrate
w@eosporsne provi des strength to fibers conpri sPOyUSIves/001910
polynmeric blends (e.g., tensile strength at break)
with resulting abrasion resistance and inproved
stability in a consolidated nonwoven web by providing
a hi gh nol ecul ar wei ght "backbone"” to the blend and
2) the high nelt tenperature, high nelt flow rate
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t hr ough fi ber. drawdown apd cold extensibility
%ﬁ%ﬁﬁeﬁlp%ent PP Hesstrenethyor Bbgis ¢omgrising dhp @Pm@c blends (e.g.,
t
o e Al RS g Ml Ches Blan Ot ik B spability in o
congdlidafel] owsnmentven costpby @ndvidihig tahkigh bheledulatl m@m t“bhckdone” to the

blerdl i Drt BEBnBeRofe IS BB gt Pl dloat ate GRPORGRt provides
imglrcp\}_é’dr Frﬁsﬁﬁ‘ §inf Qmohglgﬁﬁ,oﬁﬁé?%ﬁ&ﬂ% bfd bR, ex%éfféﬁ) ﬁ? cgmpared to

esira conbi nat properties can be ac
priot antafbdye diavingun domparblehtensitel diiengihneriseandly inferfetihg with flow

. tenperatyre and nelt_ flow rat ssessment of resins
indigel ﬁrﬁéaz{li‘?élroéh ﬁwﬁ?c{aw dgtoh] ﬁ)hsaew @Pliri%%w t'Rigt compppgent of the
blé}ﬁaﬁ'h@ fa‘i‘i@& ‘l) C}?eb tﬁgg %@ﬁmﬂ I he” sﬁﬁlgnt re?lns in a blend for

Particu y pre err
bottemalt Iteanlmnaumaarmll mele ﬁowrr@tmalné |hew theneqnolbeymremmj sach a desirable

tall ocene catal yzed me
COBERHIPR prqpertgfise?é@«e % wz?fin Ibﬁfsowyegfeﬁn%r@ﬁ&? ?3‘]416\7?118@“3101131
t
(mRR B BRNRY SHIRTRE IR PP Sl O UP Hpdil 8t fippd herein provides
impooved bkindg that hmﬁsneémmﬁhlmmmemts inghest ipeopeetids.

tenperat ure | t flowratec iteria describe
hePéwtwultgf Igﬁﬁg%més §%B%Seo‘? engsiRf apm@@ﬂﬂfenm@t@?uzaeé@mpylene
hoﬁ%‘bo%mhﬁ a ﬂl%fa‘fl@@e di Bnddie Eﬁ ORleESAs il bR Mscribed in
ol ypropyl ene ormpo ymer w t nmet'al 1 ocene

gr@ﬁraieyazbbblml%udr blendeprogidediodin tmmbve@pm&ﬁsmgngld improved tensile
benef i ower nelt tenperature)

pr?ﬂe&wdftﬁaoul}é%gﬁwg&rmé e allblelds capprigng ealés gbBelyssrs meeting

thé Qﬁ%lﬁ e Fﬁll?@ hied SRWRdW % %ﬁf%ﬁla %g&&fﬂ%a eR; are w1th]1n the scope of
ypropyl ene resins. out being bound by theory,

the q)ressntbﬁiveﬁt\md Edméxa&ﬂqﬂe nay cawde seeh eiauthar Exangled, a blend of a

i stributjons of netallocene _catal yzed po )émsrs . )
polypERpyiane; homopalymet ivath Anmetalosena ditayzed RCP provides substantial
O .
rRLaLR LR, (502 88 VIRV B Pt o
at Ibaﬂ‘pt@%bb(ﬂ anthiose af filess ﬁputwlferm smgh doagionentamlyprogiieredesins.
usi_n net al | ocene | er-Natt a)

t eé’ﬁﬂtﬂu& §ingrhoyngd bent@?%m 56% ?eéhftV@ Hh¥1 t@eylawayen gwdecular weight
dls%tﬁhg bt 'Tﬁétgf?(?geﬁé ‘ﬁ% J&Qg pfo ‘Pﬁuﬁ?}fn becANRidh ROHE®Snduced

premature ow i |zat|on uring
cr;&mlhmon fnidf polgmendldndf Bond/ errﬂthbr Gfays oinsze fwitl cid mrbrcm‘der range of

the resin is J]ow enough that it changes, the
malequiar; Beigh ?fldoé‘?%‘é%tl‘ifh@ P iTEsiR AIGEE &@c@ﬁ@ was produced using non

| en
BB ROY! S PO e AR BLEREc T o o
Thé\Digld) &% €033 0@ e iRl FalG2610 la§) (kB difle a830urce of premature flow induced
crystallization during extrusion if the melt flow rate of some fraction of the resin is low
enough that it changes the relationship between the first and second (polypropylenes) for

a portion of the blend. That is, instead of an blend comprising a first polypropylene



having a |ower nelt tenperature and a |lower nelt flow

rate than the second polypropylene, a portion of the
whb@sd73senpri ses a conbi nation that has a firsPCT/US2005/001910

pol ypropylene with a [ower nelt tenperature and,

possibly, a nelt flowrate ngt very different than

the nelt flowrate of a second pol ypropyl ene. This

"reversal" of the relationship between the first and

second pol ypropylenes is believed to facilitate fl ow
havingueetbvery stekl Itdm;adr:hture led aaskewehemelbwilowl trate| thanr dtee second

ortion of the. wid uIar wei ght d| t.ributi
pobsay G SaiTths et RDEnFOBPY af | farRbinAIOD A has a first
poﬁ@?@ef?&fﬂeu@ftﬂr eﬁw&:‘?lﬂl &Je?atutk%earfdo PBEH19S 2 RRLY TR rate not very

ul'es are stretc uring exf usi on (see
different ﬂfahdt;he Jrnelt Riaye ereudl ofys sShard polyprapylenkl GhisPforessl” of the

| ndu Cr li.zati qn of Pol MVat e

relegpahge CPghe S6% cdosooxd PUBRRyIaner bR it fow
S | ,

s SO 200 R VS o v sl

wdixlangibteibdti@ncesti can Qs,sochhhakutm dmectysmymtaslupcm‘atwtms believed to
sults in crifical” wall shear stress 7 a

bewfraRd cﬁ‘SyQPS(ImGF vl %r%p%tr&@ § bridgsgdrus \ﬁgﬂ‘% Kggnficld, J.

Prgfé‘eg gb zSﬁgrt OUFRR: FfWPﬁJcegs%Hﬁéédo@rﬁﬁlﬂﬂaﬁBn % PRI C?Vrﬁérb“ Materials

ar at a MBI or extensional orientation urin
Ergumheamg pnd cSda)ceniDivissany sAmerti¢aal Ingtitutd of tClhiegcal Engmeers, 2002

pro t| es .0 0 t hat processed at shear
ggnggllgc&@rgqp Pﬁgﬁf) %%%92) causes the onset of

f l QW {sNHGadin Eﬁé’rﬁ%l@u 'aﬁ@tFl n2 Aswainfigsd! &rysthlation results in a

conposi t1ons accor to the present invention, which

“caiticalt arallshead @eash YGVQ% rwhich Biygtal fqrn'atlen maflyl imsreases. As will be
sensitive to flo nduc?d crystalliza 1cl)n and

re¢qgaizen Fshedy it flen (gther a8 aggsuh 8%/ gheag gt taaB’F@ Of gxtensional
or} u?aglgg I%ltﬁgl{?%g d?&lv ﬁ')fbcteﬁzlvﬂl’l %ﬁﬁé}i{nztlaﬂ?\éﬁ@&t: th‘ ; thg{t?c&s of I%)roducts. that
aralpeocesst QO sisac cirekseapreater ﬁWﬂd‘ha’tOWhﬂ:h \vRaseatien om@@@ flow induced

ST 50 408, Mot oLl Tt SR LBGR 808 i
caﬂrb%aélgaﬂyt Qﬁl 11{%‘?%89 %quu&fa}'ég’@&%s1t1% Ft@ floR¥ BbgEX rystallization and

greater “t Seconds. Sal d anot her way, the resin
habb elmimmbvddrmopermesmscussm/dmveoﬁémtablyn adilendbactesiingtsl the present
| ow I of . crystalliz

lngqr}t@g as a gld‘;gyh tipg gg uﬁ t1 a)ttilg'lﬁllé %}r/e?tqergwml}la@p@? 1§$6 seconds at a
5?’ g4 2hNbZ @nkR gnéa Rd ra@é éelwgft? ttlH?ef1 b}f)tll':‘ﬁl ﬁleﬁlbﬂrﬁeﬁlbed in the
ear s 2)

predeterm ne evat e ress
Tdso Mehbodswrebtmh bylohalHrekrahsiay ungdesr greefar dsmeahout @ﬁl@ tsecmmds more

(1112). Aswtable nmeas of t he el ev ed S

prsterabds ecaiva thano 0 0ssopRep. Sad anoBiRF Seve] BiEfas of the present
1n('éntfb}111{1§1}xﬁnn9'd%§ipelb‘f IJ\D ‘?e\fe?tof ere)@%tljlliﬂn&& Lt @lelydted Wl shear stress.

reater tha 3, pref y greater than _
Oﬁkbwuy oDldbkinguat euqh\ree]fow ]abélwf grystdlezativh e wttiouf t@rbithty half time at

| 1 . :
o ZovsIogTasg0 cEREOSTBb SN 916° © THe ipoF ST dime under

qﬁéscéﬂ%o?ﬁl‘ﬁﬁﬁ‘@&omﬁ VeRLi{.B1 HesEred? tﬁ"é’&é@a@&l bt stress condition is ti
at a oy of 0.11 MPa (t 1/2). Suitably, the ratio of {011 ,:t% 5 is greater than about 0.33,

preferably greater than about 0.5, more preferably greater than about 0.75, still more
preferably greater than about 0.9.



TMo of from about 125 C to about 160 C, preferably
fromabout 130 Cto about 160 C, nore preferably from
w@b@an7ed C to about 155 C. The nelt tenper at B€EUSI005/001910

the polyneric blend, TMo is greater than the nelt
tenperature of the first pol ypropylene TIM while also
being less than the nelt tenperature of the second

pol ypropyl ene TM2. Preferably there is also a m ni num

di fference of about 10 C between TML and TM2, nore

pr ghe mmnyertchblenﬂsf bethenmresens irtentien dnve o average @ely temperature

el i S ! di ffer e o
Tunof Bom S50 L3 alo Hicbiv §heradBeroaporan 0 15 G B about 160 C
mdfb e?foqiy fRrehBed 18@TC IRapyit N avera@emeRr| femperature of the
er ature 1s provided in the TEST METHODS secti on
pobeﬂlemw blewt, therisprester thwe thonyaletempetahen of die fitse pplvprmyiene Tw
vetlonhsarretﬁ% rate
t

|
% e s P e TReh R Peraltht air Pk a1 bebBienyiene T
Prél@ ;ﬂ A h%lQ: 960 AhidHthes cﬁﬁex@f%?@a“&f B3O OLEC BERER Ty émd T, more

pre fromabout 15 g/ 10 m nutes to about
preferbblynihe rmﬁscpncms @t praetf ghoabll § °Cr Bris hbloaved 2gat ghlgs Onelt temperature
nute t 0 .,about /10, m nu MFRD . of
aiffespyse rﬂes i el It dapd IR E R MOFRiRg 1) pagthod for
ﬁ{é i ec on riﬁelt by Eleahﬁ% §§p1%§id@g it ﬁl%sf EIERETHONERE:tfh below.

ropy ene. lowrate ratio
(I\/Faﬁhazﬁam trhé mﬂym@rasbleadmftthz mes_“sno inventipw dias a melt flow rate

g]g o }gélzagfylﬁﬁp%gite {)\ggra@gf?%g] %ﬁ%ﬁ?llﬁﬂﬁo}\@fq s ‘Peétween about

10%910 RYRed BabodtUeN:/ B0 frkhliss, ?éf&ﬁbly'ﬁtﬁﬂﬁ@odth@t /F0nintdd&o about

nimumrequired quantity of low felt flow rate resin
35@1 t@ ssamtys, toore prefoiabily fewi abeut AegHaAminates do apewttIleg/ 10 gninutes.

i SR T a6 BOlrisUs A 1 EaloE Ep e WIERGOLLL [ PO Eropylene
w‘t??el 4% Feﬁ% QL Adkhi HENFR] &f thB %E@onﬂﬁ)oﬁ%oﬁﬂ&i&h S8Ry rate ratio

or nelt l[ow rate determnations or if it is
(Mfékzddﬁanyoﬁ @ ldat @bontrik0:4dl s dldcopartiautlerly prefersest, inomwe pogferably at

e ohoR 2 5T, SuhrRaBbd PR RS i Mk ARG agmo bews
m%i\'?@‘ﬁﬁlt ofiR theliGhinRs rBRENASHa IR EFUbR mEte ‘ﬂgw ra@ebsiiBhdcessary to

ow rat can be used'to determne the nelt flowrate
provide tdesiréd emathardred sdopetdties is e tcbmpametnt vafl theaplenécdameethod for

t hat, t he t flowrate of the [
mgAdEERS HEEl AP b sioa B AtAte 1 oot HESH @éﬁ*ﬁ&gﬁr cefRgon below.
Al?@’tnﬂ%bpflf S lsERt é:nfn?éh EARITRIF6n meRfdwH#diO ﬂetfeﬁhmﬁﬁéiﬁ &r if it is

ers "6r spun bonding. In one optional enbodi nent of
netéssanyr osdetdrnimy sretti foow trive ofefraphivns af adlefd, thelfeimagive molecular

Weggllgﬁ?nregg%le,te gfcggquﬂgteﬂe e %goglgp%h}é@% ?/,n %arll e]c 1Sed and known
coﬁ%igt U2 Bawe0R li%ﬁ&ulal‘%élghtaﬁﬂt 1B€1"c fRRS 1480840 E@h% % ddtermine the

e present 1 nvention the polyneric blend
meloftpwirsteSorf the bleabout 25%to about 75% by wei ght of

pola/nr‘raesr I1fedb1|n %Irl]edar? imlﬁ appreolate that the melt flow rate of the polymeric blends

described herein is suitable for the fiber producing method of interest, for example,
extrusion for staple fibers or spun bonding.
In one optional embodiment of the present invention the weight ratio of the first

polypropylene and the second polypropylene is from about 1:4 to about 4:1.



pol ypropyl ene, and from about 25%to about 75% by
wei ght of polyneric blend of the second
w@odogprspyl ene. The pol yneric bl ends of the prEPGENBE2005/001910
i nvention may be prepared’in any suitable fashion,
including, but not limted tg blending the desired
conponents in the desired proportions using
conventional bl ending, techni ques and appar at us,
including a Banbury mixer (available fromFarre
Coilp.anothes amptianal Ginboadimeab of dherpresext rinxdatisn theigivolaseric blend

compgseiv Tl AP Tk 100y RarSRtingt PO yyd of the fist
polr/@irgd}rilg{e? afditoRPhiouk 25 9PIE Rt NS HR kileiddilos tb%lé/n‘ﬁécric blend of the

Commercial scale pelletizing extruders may
seadnslpobyprogydend. or preparing | arger blend quantities,
ang the like. It i ven possible to prepare a, . .
o e RS blsais of S BiRSPRSTEN 0 el SeoprepsRdin gy suitable
fadhPdnY RhARYIE N Buthst RBIEELS WEndifle tREAMEIRININORY lifNBe desired
relying onTintimately mxing the pellet premxture in
propretidnsoesing xenvesiioral hlppdings teshfignest andadpparatisninclusting a Banbury

th | ' | f th t i tion. il
mises KBRUIE 00 TEh CPgt MEuTor L ner fRSeHoR it G such as the
PoRAREIRHSS &M %xﬁﬁgﬁ%ﬁ%ﬁ%ﬁ?c 4881 Fherflo BILAYLIEK NG NKarlsruhe,

tenperature pro I ght geometry to insure
Gadaayiptvhichi ace sgitable fdrepremiringtssndblebaseles fof meateralt Cominpncial scale

ke, st et 1 R Bt oA MBSO e
It 9§ e@erF ?Hﬁé'iylel 1‘88@%@?% gfe_migﬁl'ie FHLR: cinpBidd p&IRAE of the first

circulating p tion reactor can con‘pr_lse a L
potygmopyiereuand paifetsodf theseabindi pidchropytlene relyizg oe sntiypataly mixing the

ST AR A .
b1§££6ﬂgé ﬁaés@ﬁtriﬁ%ﬁgﬂ REwANEe gélcggni%d, shéh REGn@$h e fiber extrusion

con nomer  or nononer d Is introduced on the .
apphiaers miqdirenfcatefid design Ofii extrapgr dagth, clempbeturs agtofiteoand flight

"grow' polynmer particles_ conprising ap "onion-like"
SCOMCHY (¢ FISUGFradCAate Pepg Qﬁﬁleé’&[,l%tﬁbe%ﬁ%ﬁ? r%‘BWIBH'e. Such

te SRl L ~ -
e B I AR gl st Bt oy b mace n

mulkiplepgss ypiesd @attbeods slofrytibep paewerforienemplel @mult rpné sieculating
first, polypropyl ene. The nelt tenperature of the
poftPeiZataN JEC R AEAC § SONFBGNY SR OF 6 dfiiled into two zones by a
) f [ ' . , .
i RTRERBIE Buplor nOR M BRLck by G ot A bALOL pAprEF Bygles. A firt
mEdr b7 IBGHNTRE bldd820 fifddd&lléh odd sitibef fivl bedemid@ dsb@mimonomer
Particularly preferred are nmetall ocene catal yzed
or BB RIF Snireeligedgn t%?FeOtP_%ﬂfl% Pf Beriag. SRt Hpigech pgp be used
to ?‘%?ovx?pf)%lgﬂlt%h gﬁﬁi?fregtrcl}ﬁlgriﬁﬂg Qi TRIYn-18le SR REELSEME first and second

vent
polypropylene. Such technology is being commercialized by Basell Polyolefins of
Wilmington, DE.

First Polypropylene

The polymeric blends of the present invention comprise a first polypropylene. The
melt temperature of the first polypropylene Ty is less than the melt temperature of

polymeric blend, Typ. and the MFR; of the first polypropylene is less than the MFR, of



pol ypropyl ene has an average nelt tenperature TM of

preferably fromabout 110 Cto about 135 C, nore
w@e@sorshy from about 115 C to about 135 C, eRENURINE001910

preferably from about 120 C to about 130 C. The nelt

flow rate of the first polypfppyl ene MFRL of the first

pol ypropyl ene may be of any suitable value | ess than

the nelt flowrate of the polyneric blend provided the

polymeric blend has an MFRb of from about 10 g/ 10
theripalymeesict bleadoBarti¢0lagy Iifrefeimdtars . mdtallocsne ceplyzedapolypropylenes

of the present invention the of
ha? tﬁ‘?%&“ﬁ%?@ﬁ’ is fromabout 5 g/10 m nutes
t o1@bgnt (%ﬁloﬂéllopﬁfeﬁlﬂéﬁe%mbgﬂlﬁfeﬁf abt kT Bf&élﬁo'i‘ﬁveﬁtlgﬁ e first

m nutes to about” 20 g/ 10 mnutes, nore preferably from
pohrﬂimnyl@ledlaxOlnmwmsmlbteammtureimlgdfnﬁefcmhhy éom about 110 °C to

b 133 et et B Bh 5 o it Bl CRAES Smoge preferably

frdh@ySout 120 PEQYLBAtq 3@ ME. and MFRL. Suitabl e processes
i nclude Ziegler- Natta pol ynerization and netal | ocene

po[l“iamﬁl‘rzﬁo‘ivdhte Hrthé érﬂmbbfpmméenﬁiMERl pbiheplinspyslgprepylene may
msrl zati.on of

be FS)&&&} @éiﬁag)l%gglug Il(i,Sﬁ t{ﬁ% );qtlegt[e.'% 8 o&het Boly@ﬁyac blend provided the

poﬁn@rﬁfﬁl&d M%QMFRE BER Al poR l'OZg'Jl'N) MinhiSs fAIRLY4EE/ lmfmﬁutes In
| ocene catal yst. Such copol ynerization disrupts

ong hetlwrag]r predédrechémbodimentef thopsesent imyention thee@lthe [ﬁmg polypropylene

e YW ORI N
miBefeyes ﬁb&i’ﬁ@m@ggtrhﬁ’lﬁie){ 502 (e HOREAEAA I LHND minutes to about

derived ani on3) catalyzed pol ynmerizations are
15®é141mabllt® because such polynerizations provide greater

s %Hl ths\g 3(3’;&?35}31}@} %%%ﬂgzlrgé)ar 3%1{]1@!%8%6?'3??@ e polymerization

préRa 85 as @@hﬂ@é {heal% qisRE 990ehd VIPRE S?Iltaﬁféeﬁgoéésrséseﬁlclude Ziegler-
conpared to ot her poI ynmeri zation schenes. For

Naetﬁmblmquzahbm ked meaﬂ]lotq:rmnmlyrmre@hem Hﬂafetdoly;ahaﬁysk ipslypropylene
Anarr

. [l -defiped th. both t d
s hprlin: eediy B sthiieR ot RgP e S Do Tlege or a Cs to
C,e i f6thin, \Qﬁer{eﬂletﬂéaﬁ&?ﬂ&@ﬂza@lbﬁtlﬁ ICQ C?’z@& bgas.l r@&aﬁ&%ﬂe QXtalyst Such

conmparing the properties of
Com&mmpﬂlmlonﬂhsrspr@\hhﬁ eriigtaldinity Obth@mml}@mfmdha rmeklng reductlon in the

| d f.i J | e h
ol 89 tﬁ?ﬁeﬁﬁ% ilofcts bismot reRE, FERE Gra: i pagdwiched
be@sgd thl.e nﬁ’e ?h RHafldsi c%’&ld%'éf?ﬁéﬂfé‘ﬁ%l Pa&h eyl zf')fl’ﬁonsel\D catalyzed

benefits to i rst polypropy ene by mnim zing
PoROEBZEIBB0Xe R@Eirhlﬂe O5AG0 181D polgnavzatibap provide lgesatdr aprecision

L .
iy SyALEeg gl cifped e LRRIR Y8 marision
schregubaclém elagmplen un]elaisﬂrz{(@tl(mméZieglﬁe-lNabﬁa catadysen woll-deiged grades with
bot%rnra?r%%v goen)ﬁg)ogfltlotnhaendl rgglgclzulgrovlvjer}g t cﬂstn%gtllgn%lmgyolgrerrgrr()auced The effect
of the narrower distribution can be seen by comparing the properties of blends G and H in
the examples. As shown therein, blend G which uses a metallocene polymerized first
polypropylene has an improved strength ratio compared to the Ziegler-Natta based blend.

Such precision provides particular benefits to the first polypropylene by minimizing



grades in the polyner chain. In general, the |ower the

self-simlarity of the polynmer chains, the |ower the
worelosioni3oe enperature. The self-simlarity can PEI/US2005/001910

reduced either via the incorporation of randomy

i ncorporated conononer al ong;,the chain as discussed

above, or, alternatively, by the introduction of

stereo- or regio-errors along the chain. Stereo-error

is characterized by a different spatial positioning of
ovélvp pemdrotlaf®iciptt digribationi with hise pscony pehgremybareso as to insure

nol ecule with respect to the chajn axis. Regio errors

theyminimpgetiey eEHowHad e f ervstalFptien Bspssehioves

in . d i - r [ hatAl
oA I Tl B B bl s b et by
in@eRtgf the 16vel af diaeenLrepid alryts beydrdahe favel fomapabtypial commercial
controlling both the distribution and ”1 anmpunt aqf
grages ie ghe pebmaer; ¢hadr Jor ganetnl, thatlgwWenéhess 5%15%;@ r‘i’g the polymer
. | . t r . t . .
ISy b0 g L M Oy R v vi
thd lincdtpopstionpod patdents ihcwrperdedt dvenamehel labagnehe chain as discussed

pol ypropyl ene. WNTEC A WFX4AT. (fornmerly known as X 115%& :
abavai o apitenativehi, Japthe IPBPYsop ATetRCY TRIFGIO- A5 AMS Hip chain.

RS ALTEAASPR D SOPRE PR SRLUARGEH 0 58 e

gr&8ciante febpyrhe monener Mutecplel witterdspedd kethdsshaih dxiwe Regio errors are
present invention conprise a second gﬁlypro ylige o
pradysedrayhent hgpieRy \gRe TeenonkE 18 dBHRCRECy B aﬁ%aé- adrpp 2 tail-tail

i r > t h b r i th t
cobfafiFOL S N 53T, SRR R, el st
capdble gf eaitellindbsthtthe didiRuntioh ahthehqahymerdfstdre@adorslincorporated

one optional preferred enbodi ment of h?}g presen

8

inforfhe RelypreDyvae sheirind, syipHGHA e seslfpptAmenng é?% ciytallinity and
. aver. I enperature TM2 of from about 135 Cto
lwégﬁﬁﬁg%@gEﬂ#m%feferably from about 140 C to about 165

C, Swnsile pfigf @oirypyflemn mblude thd 4hetalloeenabpalypibpyle@s WINTEC
The nelt flow rate of the secand, pal ypropyl ene

VR Goonerinjo D OR3P Leva i i dh P SpphpTang o(Tokyo,
L B TS B s o T

Poifobhkrgisala s A hee tof His@h]OXmi nut es. Sui tably, WO
2005/ 073309 PCT/ US2005/ 001910 13 MFR2 i s between
S ol em nutes and about 50 g/ 10 ninutes,
preferabl y f LiBHt ' bnd Bol lene.
o S bl o EO7 s Bt IR S s Btoronyin
THE Ml Sedyseradantof4the gbckOndi puly@spylbie Ohe Gptgreatal than the melt
enbodi nent of the present invention th? second :
teppeipine of Inohanstic hlend, Typa. and the MFRy o the second polypropylene is

greater than the MFR,, of the polymeric blend.

In one optional preferred embodiment of the present invention the second
polypropylene suitably has an average melt temperature Ty of from about 135 °C to
about 165 °C, preferably from about 140 °C to about 165 °C, more preferably from about
145 °C to about 155 °C.

The melt flow rate of the second polypropylene MFR, may be of any suitable value
that is greater than the melt flow rate of the polymeric blend provided the polymeric
blend has an MFR,, between about 10 g/10 minutes and about 40 g/10 minutes. Suitably,
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wherein the polynerization is catalyzed by a
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i r

ing ex uders may al so be wused for preparing
PolyaicgRMbBt@Bd quantities, and the |ike. Adjunct The

i oS T Bk o
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used maki ng, nonwoven
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polymer formation. In the case of the polymeric blend, desirable adjuncts are those which
form a solid solution, that is a homogeneous mixture, with the polymeric blend and other
components of the polymeric mixture, such as but not limited to the first and second
polypropylenes.
In one aspect, the adjunct is selected from the group of minor ingredients such as:
nucleating agents, antiblock agents, antistatic agents, pro-heat stabilizers, lubricants,

plasticizers, ultraviolet light stabilizer (A commercially available ultraviolet light
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polypropylene resin prepared by Ziegler-Natta polymerization. Without being bound by
theory it is believed that inclusion of a resin of this type provides a controlled amount of
flow induced crystallization which reduces the “stickiness” of nascent fibers as they are
extruded and drawn so as to reduce roping during the fiber extrusion process. As is

known, roping is a defect in the nonwoven formation process caused by uncontrolled
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1n9§111t %Vﬁl%o}p%reltgwba\x}eeﬁ HEX9NEd 15% of a polymer from the insoluble

subgroup into the polymeric mixture for improved resiliency.
Polymers of the second subgroup can also include those polymers that form
microinclusions without increasing the resiliency of the blend. Such polymers include but

are not limited to polyethylene, ethylene/(alkyl)acrylate copolymers, polyesters and



formation during extrusion (e.g., straightening, as a
result of extrusion forces, of the typical random
wodog/ozsnd | guration of a nelted pol ymer that iBCHUOB2005/001910
under any sort of stress). As noted above, flow
i nduced crystallization redugfion is believed to
provide |ower yield stress and inproved cold
drawability. Fibers It has also been surprisingly
found that fibers conprising a polyneric blend or
nyfpak yWethoot teing bowndrigvihagryait iaberevge thee the menpoelsions formed by

the r descri bed rei
thi mﬁaﬁm&mg&r %&ﬁgf% of Rebtesept Heppggditc chains of the
ﬁr§tua§ﬁt rdeQdnd a&gﬂ; gﬁﬂ'@ﬁk‘é%u‘ﬂn hxirG98h dnd thrdest ﬁ8§/' 1ﬁﬂlﬁdeﬁ3€:rystalhzat1on

ness asion reSistance conpared to ber's
thqrelpdussid fmaherotagy theolnyiprodplisoes ares behicwes b enbllblt streamline
usi ng resins havin average nmelt t
foRRBINON W SHBOU Gt FHENFANge S SpEcH] PodTHUVER JoRss of the
LR RAPERRYA $BRMer FHAL ﬁeﬁdf%ﬂl b sort of
pg@yrrar%arklgncs:I b%m ofl l?II{EH&I%e%p%élgsent %I Iriy\?;réer];tl on w | er B sort o
stregsp Aalﬂoyecbmbqo;er tlownindubet crystajljpatipy Iredistioe g6 Fosllawd to provide
bl ends, of co arable melt tenperature,
10%§rp3@€]|da§lt1]e§/5 ARt PFQ—:VGQFBIdtI\% %@ﬂg’xt ent of and ease of
Fllﬁ Eer and web extensibility or cold-drawability.
ers conprising the polyneric blend or the polyneric
m At hsise algy Hiebn tsuttesmg&b tf@mdhthgh fibrtsecugnyiising ¢ mmlymeric blend or
cold dramablh at an unus |0MIS§YESS 'ﬂﬁﬁydiﬂﬁ
POBBEHEIHITE IGHE OF 1TPHEF dbelt (OMRRTEHEsn vy ARy MFRG in HHle range
deSQHBER" %%f%llrh P4 fC Sﬁ)ﬁ%v&f’gﬁn% aﬂt cotnbAbiflg " BleeSiRls, have superior
greater an 200 secon . Furt ernDre nonwoven
perfohnamenpith segagd Wehteﬁs;lbéllt}s soxthedsi a;ndaabramq)rq uesistance compared to

combi n of hj er f or rance | ibilit
il PFRSGSS i%@%kﬂi% &1 BilvProgleas mueh @Se jigpdesins having an
avExaaﬁle [ﬁgell;tﬁt efandle %hcﬁ ghl &t ﬁmhﬂaq;u'ts%b @k rﬁ’ﬁg?:@ Qhddifsd H@Bln for the

geously I ncorporated either alone or with
firet lhadiseasel ipolyprayissesFusleanoor, theapilymenac Wwaendst yf (olﬁe present

| ow cost, yet_ high performance dlsposabl e a@ H f bl
imygeyiog 6l tpieHeutpToser BeT FlEIRPY ek eang ARG pLends, of comparable

M?ﬁain'a' 1ﬂglt e? tufeS BRLARY 1EH %d%rtH@ Bkient of a%%lseasé‘eﬂ ﬁber and
nd are partitu suited to provid
wé@f@/xtmﬂﬁhuy&rr cbkndhivhisilisuc h as i mpr oved confort and
fit, WO 2005/,073309 PCT/ .US2005/ 0

191

sp&dbars campysing e polyBIeEC Hendher %Fé@%fwericnwfwhé%aﬁmable

hlgl% l Q¥ t)ﬂ or tc%ﬁ?&ragr%blh‘f}pqp% Whli§ud Irytlb{f[laén%sg eiﬁé!uhﬁlg drawing at
ress e conpared to prior art bers

higlekgin rhiewodditiyns trearyycommeictal ipeddessee dpedatet attsllmam rates of greater

deS|rabIecnb|nat|on of tensllefﬁJé erties re Ilﬁjs y
th%@&@s@"t”h@ P Fagth %Pgﬁprwoé(ﬁ% VoS ISR E AR 4 E]FSeGXhlblt a

t hi S

Gt Y SRS SO s
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advantageously incorporated either alone or within a laminate in processes used for
making a variety of low-cost, yet high performance disposable absorbent articles such as
diapers, incontinence briefs, training pants, feminine hygiene garments, wipes, and the
like, and are particularly well suited to provide key consumer benefits such as improved

comfort and fit.
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Suitably, fibers comprising polymeric blends according to the present invention
have a yield stress of less than about 40 MPa, preferably less than about 35 MPa, more
preferably less than about 30 MPa. Fibers comprising a polymeric blend according to the
present invention also have an ultimate tensile strength of at least about 100 MPa,

preferably greater than about 125 MPa, more preferably greater than about 140 MPa. In
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cogxa/i?%gﬁlefgg&’glgé}{caﬁoﬁgrﬁg%g ’o§ F’té%{%télﬁ gamqgclrr%ﬁgoglﬁépg?%’ecran comprise a first

podRdrRUSHESERIE hivihg hE8werl SshidaipotdapRenirelthiretie fued aolymeric
Si ze conparable to those conpr|S|ng only the

compbyentr i Suchl efrdctores mreduoe ethef riskeobr ‘dyaht thropednt dgring thermal
%%tﬁ I.s the fiber may have a WO 2005/ 073309
co 8&¥b05/ 001910 19 di ameter or equival ent di aneter

of ThE 0B RRPWhelt- FibEE Chen b @bamy 20able ceamiipurdtionerExemplary
di aneters or equival ent” di aneters between about 10

: and .

configurttieh® intledorbst areenopdimiteditp sheafh-cpree idandei-the 463 side-by-side,

anot her .way, fihers. incor ting th 1 I
PR i St ot TR, B P B VIRE P e
in@%ﬁoﬁ%ﬁic Qpsieat Bbers BARS £iRBIY R tyERArabaut 1 and

about 5 deni gr, nore preferably between about 1 and )

abSptnt®ndestivetures, staple fibers, hollow fibers and shaped fibers such as multi-
lobal fibers can all be produced which comprise the polymeric blends and mixtures of the
present invention. The fibers of the present invention may have different geometries that
include round, elliptical, star shaped, rectangular, and other various eccentricities.

The bicomponent fibers have a size comparable to those comprising only the

polymeric blend or mixture of the present invention. That is the fiber may have a



The amount of first polyneric conponent and second

pol ymeric conponent present in the biconponent fiber
wowdos/oaspend upon many factors, such as but noPCT/URID&N1910

to, polyners present, desired use of biconponent

fiber, desired properties of,,the biconponent fiber,

etc. In one optional enbodi mént the weight ratio of

the first polymeric conponent to the second pol yneric

conmponent is fromabout 1:20 to about 20:1. In one
diaftdr R adqueinad idiRMte0bf frb@ 4Hoes 8/5t mictviens aboutt 200 microns. Fiber
~second conponent of the biconponent fiber exhibits a .
diagwtareoi eqpivadensaliametets bgivesn apoutHrindrbowtdfd migrony are particularly

t.e rature . of the first [
orGERE ol e g She PROAIRE 1 BTRRAE Beps o o presn
inRELYESR R betkedEboabouhd 1bOutQ.0 &nidrapteferablyebetween about 1
second pol yneric com]c:))onent is a thernoplastjc, polyner

anthalwiun § dgnier,anenewselorablychrpeeantabont  pad about 8 lpigt i bl e

i th t i ) f : i .
comprreRE PR bET SP R R UG A pherib B dfiBIenF present
in RS ¥RbSpbASH Mk twitubigichil uppa!i@iyhycesgssuch as but not limited to,

pol ypropyl enes and polyol efin bl ends, polyam des, .
polyoieye spresent,( idssirestlivig o8| bispwneiane Hbery edisted) Pegpgrties of the

.pol yami des. Particul arl : .
B nb A P B T sRe ik BB BREEnS SR cR STEE it potymeri
co% Sk & the REEHARYth&REcagRaBE is fohyAut £:20aorpboea0:1i. s

AX PHB35 as 'is avail able from Basell Polyo|efins
of In ¢ pptieyrabembpiiment o6 theresent Evastion thessspend component of the

.conpone are .bl ends.accor di .
e R
of tRIPRSt Ao Bedid) 3bmbSndht e8diRbLY, B8 differeney @i agfeni\d témgprature is

tenperature of the first conponent so as to provide
betweenrbouti Is7¢ end ahdut d6@fee i n sof teni ng tenperatures.

When. the bl ends of the present j.nvenki . u :

t hguggﬂiﬁ’n ecst’f’ﬁfx%cggﬂliy}mn uclof§ﬂ g‘gﬁgﬂtfl}l ?ds{ﬂegrgo gﬁlecnﬁ(ggm@ls having an
extriGbi d8mPaayRé Nihte ke Sortapdtidld @A ey BRtEbid@N terbpeemtis: oA the first

sui t abl e pol yet hyl ene honopol yner is ASPUN 681 1A

polpwnadr] catonepohentrP RSwrchidaingeplasgie Poymers Hgludy polyolefins, particularly

T R
el B3R Qp%%'esfeir%e Gnl N pbREmIREE Feitiddrtyanprefdred! seand polymeric
January 26, 2004, P&g se 9498P. WD 2005/ 073309

CcoRPONIS2 0B5dPAlefins suzh asmehmmenR A8 gxampiayp Pekprgpylene second

he fibers descri ' '
b a5 i PSR AR AR SR AR e Bgoems o
WIREARGS, 151034 158 BRkb12PE sedBEH Emppyneasatt ®ldnds hbw@rdinf twihs present
web, such as thermal spot (i.e., point) bonding.

inTéngiomayhepeinrihe btandilng apavetsge medtinismpskeredyaps Lieatg than the
av}:agqegp grl’l‘ig][tjiﬁgste\rl\n%%rattgrreogp tclhea ﬁ?srtegosrﬁjﬂo%eﬂt! Ro & I %r@&{dé We requisite
difference in softening temperatures.

When the blends of the present invention are used as the second component,
suitable first components include polyethylenes both homopolymers and blends. A
suitable polyethylene homopolymer is ASPUN 6811A available from Dow Chemical of
Midland, MI. Particularly suitable blends are described in copending Provisional US Pat.
Application Serial No. 60/539,299, filed in the name of Autran, et al. on
January 26, 2004, P&G Case 9498P.



of which is heated and contains a plurality of raised

points on its surface, as is described in US Pat. No.
w@2@55783d%. Consol i dati on net hods can al so i ncPCMES200%001910

are not limted to, ultrasonic bonding, through-air

bondi ng, resin bonding, and,pydroentanglenent.

Hydr oent angl enent typically involves treatment of the

fibrous web with high pressure water jets to

consol i date the web via mechanical fiber entanglenent
NohwbiéiMartal N the region desired to be consolidated,

Wth the sites being forned in the area of fiber

enT}aﬂqﬂb’néhﬂ fibary edep¢rired sabee aﬁecwgl‘i@aé?é gﬁapeao%\goven material.
t aught i S Pat . .
cob o o Ebe 5 Aot . s

weBORUEH taRU)herthall sp¥RIHN.L poidthebonting. ellieh@nl gloortebarding) can be
the formof a lamnate with another material can be
acdompdlhlgad byppassiag deaifibious wishthrough @ PEWEBP MR &f{’fﬁa Pyitgo rolls, one
t hads for i rfd chabi Liby; nsi B! i
ot PR g CRREIARE DA ITPAL| et et Bl
in OS24 0380893048 €ngadidaton methods wii alko imtudenbuit sk ngt limited to,

stretch in the machi ne or cross-nmachine directign and
ultpeemian bandipe,d diiopgh-ele beadiagi d4esigr goaqhgg,| dtlayﬂr anglement.

o g A 5 gl g P s
waé%réi@t%’ 89onsbifdatPake wWHb. vid, M&Radiéa], fiberdentghdPamentNdriction) in the

, 518, 801. I n some enbodi ments, the internedi.at
s el asmsplEh ik e o beeclTiRd dhetigagrngT fiber
olls a n.angl e t t : '
el 110 0 e RPNy 001284 and
44pngﬂgecondary operation may enploy a pair of
! n&;eng“?gi.g% grtgoveg pl gt g@_ﬁhappl i ed té% t he ded). F 1
in erooiisetidated.rthe wigp£an gg b PESSERCE (1o I . For example,
thi n%{)eng{ét Ao %t ! elt Qcﬁé 3P f f Ehﬁ‘{xin'Q{e 1B Ghaingr Sltdtel Wa€ be further
9 WoPollIT 284° PoftTond" As™no ec,:@ove, the nonwoven
prid®RB%dof IirDEeeeRdbilityVBBidOMathedpdot impirbing siigichabilliey to an

for these and simlar processes because .of their . . .
exrasiblecer| ctheryistessibptantiallyciaplasticaeaterial B v§ieg conisfst fprengaging
terials co kSi N e p l.ends ; ;
To %valﬂgl? olﬁcrgpjgg{%lgr £ 1?%%? arl ;E/ﬂ eyuse Bﬁeagp acrg%ﬁ%gﬁlel% e(g%egon and

pefthsRagatietorabarr bartiabate dibdoded. ig. US @ut.aNoopt @892, @S Pat. No.
cuff material, a core w

a d wh | an
A HIOUS Beboionssidd (0e bebhet Sona b BR0ERoIdSpe: 567,897, US

PCT/ 01 21.sU ha ' . .
e i
stMiBRirOhal BE fRT BELME coRuetd irereaigigndllbenef dngleivithi sespect to the

as a conponent of a disposable absorbent article, .
maagte disedtion ofothis sedondaryt Qrzer%n%pes’éf@maéwakyms@? gecondary operation

di sposabl e .i ngont i nence rj [ | .r.aini
kARSI By OL O HAL top OBk &L aref sPPRTER, e B Ae structue
urRES bR Eure toSHBlbva ndrimeiY ffebRiig ofthe anemgedsats semture in localized

manuf act ured by The Procter & Ganbl e ) ) .
portions. As noted above, the nonwoven webs of the present invention are particular

suitable for these and similar processes because of their particularly desirable cold
extensibility.

Nonwoven materials comprising the polymer blends of the present invention are
particularly useful as a component of a disposable absorbent article (e.g., as a topsheet, a

cuff material, a core wrap, and when laminated to a film or, otherwise, treated to be



Conpany, catai neni al products, disposable w pes, and
the like; its use is not limted to disposable
wa@bmsnmsns articles. The nonwoven web of the pPeB®ER1005/001910
i nvention can be used in any application requiring,
or benefiting from softness;and extensibility. The
nonwoven web of the present Invention may be in the
formof a lam nate. Lam nates may be conbi ned by any
nunber of bondi ng net hods known to those skilled in
subish@tially impeiiedblego dptowsoliqlidsmhd edatksheetheAtthbugh the nonwoven
bondi ng, adhesi ve bondi ng includjng, but not |imn te&i
web onfsthe Ayesenh asiepien C%tﬁn%ebetneﬁaﬁfegﬁ%%? JomROpepEhg disposable
adhesi | ke, . i G | & i 3 i
AT Rl b Pl e S, BN RIS U podtiRButinence
brigis! efspbsableohiningnens rdisposabdy eads anshests foe fudr| dleanmgasystems,
parti al state, bonds to one

|y ol t i de of
sughoRtuberS WITFHR® qlese18 FIGCTomeTH e t P efbenShisgieft Camble

i rect , t hies. sUi | i
oo el 0, FoBAR S Safs VG, LT v
disNesable £bk3:bhtlartialesl TUS Ratwoviio web 08 8%, pré@ent ikeson can be used in

THODS Rheo- Optical Characterjzation This.method is
ans applizBiien RGpiTings o BANRALTE FoBs SHTHIESHHSLR T b By
| nglhe %%nw‘é{léﬁg&%inldf L1 R8eh ilﬁfgﬁf?é)ry ﬂﬁ?' e fBYe fdrhh of a laminate.
sunmary, turbidrty i's ‘neasured as a function of tine

Latina@ ey Se vambinsh @grangtmessesf béndljg usilngs khewn to those skilled
appar atus_and net hod descri bed in US WE%

in ghergbingblings §uineldimisedior thermubonding, Adiesivgdie) ding inglpding, but
nogiilmeitfe&;tx'sﬁ%go%dg??ibgs{]tﬂoi glfeét JARLVATBAES baddd adldSifes and the like,

oW’ ng ps are used: 1) Determne a
sofidiah@bltesssopbediey andakirasion tmmpestateuwkerblyy a aplymer is cast directly

Determne the first order transition tenper tlge .
ontq anether ppeWeYSPs Rl Whilestbina prgtialsomatiyn %E-enﬁon s fo one side of the

different|al ' ' - '
nofray i fb i e RO lTbi ot Recf ot § A3k foven. These
an&a8idr QuiRbl@metivde forTAGkiAS Cininixes bisi degcrtited iDSTS Pat. No. 6,013,151
apparatus, heat the sanple to 200 C and hold it at
ang k&Y Patt NepeP3tdPé for 2 minutes then cool the sanple
to a tenperature 20 C @%@;%Q;@g%%%he tenperature
determned in Step a. 9 PCT/ US2005/ 001910
22 c) At the tenperrdicur@ptivh] Chapctbsizadieher m ne the tine
regﬁired for an exotherm ¢ peak. usi t he DSC
in

isurresthod nisTawitahle efor THptermpiga r & onset 19e fopginduced

r I red for % i [ i: Ghi ' .
oy oA b Y pllymih L ARl ALY ¥, o SREPATR function of
tinh& APRE RS el 1Ssheaedigsde {6 gl usitethie sppiratusaind method described in US

determ nation of t112 i ) ..
Pat. No. 6,199,437 and discussed further in Kumaraswamy, G. et al., Review of Scientific

Instruments, 70, 2097. Briefly, the following steps are used:
1) Determine a suitable sample evaluation temperature by:

a) Determine the first order transition temperature (i.e., the crystalline melting
point) using differential scanning calorimetry (DSC). A suitable instrument is
available from TA Instruments of New Castle DE as model TAQ1000.

b) Using the DSC apparatus, heat the sample to 200 °C and hold it at that
temperature for 2 minutes then cool the sample to a temperature 20 °C lower

than the temperature determined in Step a.



e) Repeat step d until the |ast evaluation tenperature
is less than 110 Cf) Plot a curve of 61/2T vs.
WO eooperBour e usi ng the data collected from St epST/TSM05/001910
and determ ne the tenperature where 6112 is equal to
10, 000 seconds (-2.8 hrs). 2‘£hi S tenperature the
qui escent t1/2 (i.e., no shear-aw 0) for the sanple
and will be used in Step 3. 2) Using the apparatus
descri.bed i n Kurmaraswany, et al., heat the sanple to a

t egyper & e Qeperdfife 6f SR BRictdraiine thbeisarguacatiot iatxothermic
terperature for 2 minutes prior to any

h
eval uateak m1§1n€fth%D§§ @Str@‘}leﬂ\?éasjfﬂl’empi? hd% }qq%)n?p?éable to the time
PP S e TS ERh RBthilyly KAEpR! Y RIRA ARG perature

copdi tRQR%e (HéasipIE fRfetatile03IPO Re refean dimk(ﬁﬁelmhal tdatermination
qU| escenf t1/2 tenperature determined in Step 1.):

Appr oxéfitate Approxi mate Inlet N trogen Pressure at

s ok et TRy L ERaYiEn [SRRRYRTS 15 iR
0. A8 48082 Quik ofQ’ 22 vBltethplratifie Wing5hddaf @dllbdted 0"1(619 Steps c—¢

69.°0 0.21 Record the actual inlef pressure
by theamlr delemnioe fheairotaeaershere o & GRBR o b A0 S S%f‘é’é’ds (~2.8

the f t
L o"aci il el EPAL AR R EI £ 1. GEEd BOnagLesamt
PCT/ USZR05{i04848in 88p® = Pressure drop across shear

instrument (equal to |nI et pressure at transducer
2) betiaingethet appapsives ﬁgsopxbg@, Jor Kumgraswamy gieh|4)-» disat |theatsample to a

exper | o i ti.an I
D SARSLATEN R AN5 S pE b eyl 8 mimcs
mq)rior to any of the evaluatlons of step 3.
3)  Measure t;,; using the apparatus and method described in the aforementioned paper

by Kumaraswamy, et al. at the following conditions (Measurements should be

conducted at the quiescent t°;, temperature determined in Step 1.):

Approximate Approximate Inlet

Nitrogen Pressure at Pressure Approximate

Pressure Transducer Cw
MPa MPa MPa
0.31 31.0 0.09
0.35 34.5 0.10
0.41 41.4 0.12
0.48 48.3 0.15
0.52 51.7 0.16
0.55 55.2 0.17
0.69 69.0 0.21

Record the actual inlet pressure measured by the pressure transducer for each

condition and use the following equation to relate the recorded pressure to actual

Cw:
6= AP*d/(2L)

where:



L = Length from pressure transducer to outlet of shear
instrunent (A suitable value is 8.3 cm) 4) Plot the
w@ose7senparing t1/2 and a,,,. 5) Determ ne tPET/V81008001910
of t1/2 at a awWof 0.11 MPa (t'111/2) and cal cul ate
the ratio of to.111/2 . tl/ﬁ Melt Tenperature Melt
tenperature can be suitably freasured by the use
differential scanning calorinetry as described in
ASTM st andard net hod D1505. Report each nelting peak
t eNper aldibe WELaMOs sHelr ilufirae (Rfuabloeintts, prediereeatt thmsducer
average nelt tenperature is reported, the average .
mel t bewapss atmosgheris préseurkiinaeglisidy gmel ot thsyexpeimrtal conditions
percent of the constituent resins or resin fractions
in th8%Yend) average of the nelting peak
t egRav@th bE Aot RhaddRPinChBSt ihitieAnt (ASuNISbIOVallie &c0.5 onE)
For exanple, if TREF (see below) is used to )
chbrabersth fiom presswonipassducesio entlet af|shery ingtRweng (4 shigable value
peak te%:ger ture of each fraction should be
det er Hihed™&nd the fraction peak tenperatures wei ghted
4) acPRk tHe@rdeontfading kAGd@)al conposition determ ned
fromthe TREF anal ysis to determne the nelt )
5) t eRptermingrthe ohlue g thl aindl ow LT MR (trei2) apd plonlpte thegratio of
capipl s@ be conmbi ned using conpositional data to
det ertii h# t he nel t tenperature of bl end conponents
that are identified viNeloThepedfiaé ytical nethods
(e.g., gel perneation chromatography or nuclear ) )
malyfedtt itempersoreasee)be Fhitably| mopsreade biethe picowWilfereial ofpanning

cantl BB RERY S5l STENS BB Bs st e

terRYEEREL o BRI Ved GANEGE Btk Of itlerldsp Wil thet hecradeogriti fehiperature is
of the nelt flow rate can be cal cul ated by detenni ni ng

repfonted) theemerageimygit eanpetapurevie ithigh tingsa veagited{(bx meight percent of the
constituent resins @r resin fracti in.the :
coRiath Rt RE FerBoRps{oieh bE RO AR, U Eletdne peak

terRberhfufGfoP iR coitituént@8RhLor frhctibEFFdrs@mp®), WIREB (see below) is
used to characterize the conposition of a blend, the

userbld clmyactetize thowomposition ofzchblend, the tnelting mews tpnpperature of each

asur e n he. | ggarit hm t.here ' . .
R S B b3 35 L 58k 5h RS eialaE accoring
thd GQefidilal BnbsifBh tdefdriMetiafrémathe THRER anglygitteddetermine the melt

according to the fractional conposition determn ned

tethparaturd f TRElental Era¢tional medt tenrerasuien capodjaq ibeherrplined using
the melt flowrate of .the hlend.
COF’QP%‘tIPQaIdé‘Tt% i C%Weaﬂ{%gle n%ﬂpgrgaﬁ}?t %mgﬁg% %Icr)IJI |0E1%Ig¥1v that are

identified via other analytical methods (e.g., gel permeation chromatography or nuclear

magnetic resonance).

Melt Flow Rate

Melt flow rate can be suitably measured by the use of ASTM standard method
D1238. In the case of blends, where the average melt temperature is reported, the
logarithm of the melt flow rate can be calculated by determining the linear weighted (by
weight percent of the constituent resins or resin fractions in the blend) average of the
logarithms for the constituent resins or fractions. For example, if TREF (see below) is
used to characterize the composition of a blend, the melting melt flow rate of each

fraction should be measured and the logarithm thereof determined. The fraction



Tenmperature R sing Elution Fractionation (TREF) TREF
analysis is suitable for separating a polynmer sanple
WO pa06/0f336€t i ons representing the conponents tPEr/E81005/001910
In sunmary a sanple is dissolved and the solution
distributed over a carrier syrface (e.g., a colum
packing material suitable for chromatography) the
di stributed solution is then slowy cooled to
precipitate the polynmer fractions in reverse order of
logaAttsR bf Iélt(flove rate take teasEightel Labbc&dfnrgabtthe Mimctional composmon
precipitate first). After the sanple 1@@1 en co?ﬁ
delgrtinouifiogn Sl TRRE nelyiade dateguise (BRAOGIAGER i (ot B HOW rate of
red| ol v h rtions
theg e’ﬁﬁr}lﬁ%’ H’S@ 58% eééf)r?r{é By i %M gtﬂc}gl | ect ed
provi di ng fractl ons of t(enfeskbe Sui tabI e for further
anal yS| s (e.qg.,. eI per rreatl on chromat ography to
Tenprrature Rasing Blutipa faaes s (IBEE)\wei ght (detectors
Surk@Rl 6ok Wl df %t%bgegfg&ggegakaﬁg, o2 phy ARk S5k B9 ractons
reﬁé@ﬁﬁﬁ@ﬂﬁ’f coipddehit tlﬁ@yotbm blﬁﬁlﬂ)ir}(ﬁ sdrhyde fig dtsmlmd and the solution
nucl ear nmagnetic resonance to determ ne the degree
distibutechi oxgri 1 earder sEHRsCONF-2- TAeCOlEMBe PATkING wpiernk suftible for
eng g e cr s PREPRY tlef AT BAchIE precipiate he polymer

fra@ﬁ&ﬁseﬁqt RJersé BRI HERbIUBALLY (DA S tHef lehd &ob}blegfra@tiorrs gmpdipitate first).
fering solubilit Thi s SO|ubI|It (;fere[h%
Afmrthbesaamder aubeen ceoled.f 2 dlosviag o] VﬁnﬁoiSoB%%S? Q¥ e then pregipitated

| ecul ar | e t
pol RS Bl U5 pESRPED R RIBRALTIE €y BB i frmea
thd?6b3t %tc%ﬂecte&@id‘l@(ﬂn @abt@&is%fHEEam@E Roidsbla fud faﬂha’raalabsls (e.g.,
are described in Wld, L., "Advances in Poly

geSppmmration ohmmatggaplbgg@)de‘@pm}mg‘@p ay@nggdntp_]gp&%q B’g}%lt (detectors

G vl e TP S TR P P e . o

cafBRA) HkEsndteonm Both Paupydieeusell) ekihe dekedort Iob ﬁﬁGlearThegnetlc resonance
i bérs are then taped to a Ea per cqQupon, being

to \daewpmlrteatbe dgguge tof éar%mhmﬁf intthe frphen). dhe Femw?éat!ﬂ%?cké&&éowem 18

B e

represdnit BBFtioke df tkﬁ:ttfri%lhaq) Rarapid dPidaffeigy sohibikty. This solubility difference
configuration can be suitably nmeasured by m crosc¢opic
canamiafisiblied tof diffeesices soPPATEC Fug A JIRlCHIAL riglit, degree of
re such cross sections are taken perpendicular to

br?rﬁ’gn}goﬁ axis of the fiber.

Sample

1)  Collect a 20 g sample of the polymeric material to be tested.
Method

Suitable TREF methods and apparatus are described in Wild, L., “Advances in
Polymer Science”, Vol. 98 (1990) Springer-Verlag Heidelberg, Germany, pp 1-47.

Mounting of Fiber Samples

For each sample tested, 10-12 fibers are randomly selected and separated from a
bundle of extruded fibers. The fibers are then taped to a paper coupon, being sure to wrap
tape and the end of the fiber over the backside the coupon. Care is taken not to stretch or

deform the fiber in any way.



Fi ber dianmeter for the circular fibers described in

the Exanpl es can be suitably neasured using a Zeiss
wazisskppe (Carl Zeiss, Mlan, Italy) m croscoper/us2005/001910

equi pped with a color video canera and a display

monitor. Wth the fiber (noupted as described above)

in focus under a 40X objective lens and a 1X eyepi ece

the diameter of the fiber is measured on the nonitor

ininches with a pair of calipers. The microscope is

calibrated for thFiber Cogifidritidi imdDiatisteng a | nm scal e

di vided into 100t hs, manufactured by G aticul es.LTD

of Fibenennifigyeatiogian be pipitably mewuEgd lgyaqua%scgmcteéwatlon of cross
T e

axic oF BRrfferLOow speed tensile properties are neasured
according to ASTM standard D3822. An nergi eT .
40Biber difinnesert 5 tthe girmelen flh@rS(ng@ﬂsme%gs%%‘Bﬁ?gf% %A? suitably
Eden. Prairig, [ Lt ;
mego) R L o SRR CRE el ity SRR AG g with o
cold} vitle6 lcamenend ssiigtsy abn2Q0Wiftethe fibetifrmowmedsasndgiseribed above) in
fiber saq&les,mith a 2.54cm gage length. Co o? .
foqus wnderch 406 ebischiyeleppariby 1Xrﬁ¥6pkeﬁ%thﬁé§%f%?terg?¢]t§§. ibg,ig measured
er i.s_.th ) .S t L r; Ai 1
on i Soptr 1 e W Ple o SpBR, THE phBBART qlliblied for his
maghddden,Gimpud ahinopald ividedaktiol Midths, ulanifmtueed By Sirhtécules LTD
stress, elongation to break (break elongation),
of Yonbridge, B¥dul us, and energy per volune at break. The
Dst ress at 30% strain is considered the yield stress.
Speed Tensile Properties (Nonwoven Materials) Low

sperdick eashd aibBRasdsiRd bythe tRasASTMatcadad methbd D1577.
EDANA ( Eur opean D sposabl es_and Nonwovens
Associ ation) Standard MSngdePropeniegg  aAn MTS

Loséz ggeereai _!?e}-lél\{llezllgréaér?iggf}igerg_)'eSti ng machine (MIS Systens
, , MN) equipped with a 100
NeWoanspeb@ebnsitd propardiep nRUNGIsiedgotqdingay ASTMseddarfiiea3’822. An
fol | ow n% condi tions are used: WO 2005/073309 . o
M & 4091gngle tpgingomaehipe MM TS PEtms SorDRRAtionn Eden Prairie,
e Length; 1 I i dt h: .4 ti.v.atiio
M RppBRBhaar 17 SV B Bl ol s i gL pft5 e/t Pests are
coR@uc&t ef i aeskhesd BEeetihet 200941t uRinated onesipdel fiber samples with a
2.54cm gage length. Coupon mounted fibers are loaded into the tester grips. The paper is
then cut away so as not to interfere with the test result. Samples are pulled to break.
Reports include calculations for peak load, ultimate tensile stress, elongation to break
(break elongation), Young’s modulus, and energy per volume at break. The stress at 30%
strain is considered the yield stress.

Low Speed Tensile Properties (Nonwoven Materials)

Low speed tensile properties are measured according to EDANA (European
Disposables and Nonwovens Association) Standard Method 20.2-89. An MTS
Synergie™ 400 tensile testing machine (MTS Systems Corporation, Eden Prairie, MN)
equipped with a 100 Newton load cell and pneumatic grips may be used. The following

conditions are used:



descri bed in copending US Pat. Application Serial No.
10/ 377,070, entitled "Ring Rolling Sinulation Press",
wo 200s@733m t he nanes of Anderson, et al. on FebPUHD$2088001910
2003. The follow ng setup conditions are used. which
correspond to a nmaxi numstrajhn rate of 500 sec': Wb
Tenperature: 253C Tooth Pitch: 1.52 mn Engagenent
Di stance: 3.65 nm Entering Roll Diameter: 152.4 mm
Exiting Roll Dianeter: 152.4 mm Wb Speed: 1.21 m sec
Fuzz Level Test This nmethod is used as a quantitative

predi ction of the abrasion resistance of nonwoven or
| afrpssheaderesdy al s Hddmenlcconpl i shed by abradi ng an
11. .0 cm pj of test material with 320 grit
sarg%ﬁgprﬂgﬁgtﬁiéi ng a g&?ﬁer and Ink Rub Tester with a 2
powaghpteWidth: LoosesM smof i bers are coll ected on an
adhesi ve tape which is weighed to deternine |oose
i Tpasile Fronartiest ed per unit area. Details of the
met & brhBerti BU Rl 28k b5, Rat nsiAPRld §Hak @ and method
200%? g‘i%%tghsx@%rkge ﬂﬁ?%{g{a??éd@%t%&elgﬁ ﬁ%ﬁ% mater i al sarclaf et
debtitbefrie sependingVes Phto Applibetioneeeiabol 104&17,0/H), entidedetRing Rolling
the fuzz level nethod of the 720 applicatjon is
SiEAIORONESS 1 GiCARE I CHRCoRk ABdTRORI I Of FEPBHE 25 &003. The
' M whEBANRERndTH36: flkinQh Bfain rate of 500
fofé&)}gﬁ%l Séégd% [ ﬁ%&g%ﬁigtagéjﬁ’%g. E)VP act cegéfudttﬁe present 4 rate o
sethvention but are not intended to be limting
t hereof . Additional enbodi nents and nodifications
wi tWeh Temeeratggpe od53BHe cl ai med i nvention will be
appar 10 one of [pary skill in the art.
Acglg"r"gﬁmr’fé‘%hy, t he scggghg&? the present invention shall
be Teagémian Edsthmcet MR63 ars of the WO 2005/ 073309
PCT/ US2005/ 001910 27 following clains, and is
undeyeingoRolhBiameierp24 1 ed to t he net hods descri bed
ing.h - £ i . overal |l objective is to
de%ﬁl%%gggql{wﬁé&g#fggﬁ of broad conposition and nelt
f 1 owels 8peedvar i ati onl.@hnt/see overal | bal ance of
properties of fibers and spunbond webs nade with
FuzgiLieyelekeshol ypr opyl ene/ propyl ene random copol ymer
(prh%c?ﬂetlpétf E?Edﬁsedagg.a' ua@twecgﬂe?{ctifﬁ | Gt fh¥ Catribi §bdistance of
el ongat’i onal properties. anpl
nonwoven or laminate materials and is accomplished by abrading an 11.0 cm x 4.0 cm

piece of test material with 320 grit sandpaper using a Sutherland Ink Rub Tester with a 2
pound weight. Loose microfibers are collected on an adhesive tape which is weighed to
determine loose microfibers collected per unit area. Details of the method are given in
published US Pat. Application 2002/0119720 Al. As practiced to evaluate materials of
the present invention, the release liner delineated in the fuzz level method of the ‘720
application is available from American Coated Products of Zionsville, IN as 40# Release
Paper.
EXAMPLES

The following examples illustrate the practice of the present invention but are not
intended to be limiting thereof. Additional embodiments and modifications within the
scope of the claimed invention will be apparent to one of ordinary skill in the art.

Accordingly, the scope of the present invention shall be considered in the terms of the



Thi s exanpl e descri bes the preparation of mscible (or
at least highly conpatible) PP/ RCP blends with broad
W@ 03309 on and broad nol ecul ar wei ght di st ri PCL/US2085/001910
conpri sing one pol ypropyl ene honopol yner and a
propyl ene/ et hyl ene random c9 ol ymer of different
crystallinity (as neasured by the average nelt
tenperature) and nelt flow rate The bl ends were
prepared by dry-blending foll owed by conmpoundi ng of a
foROW R ARse ARA O TRARLSHB ot &S bB 1ithitdd @ REMnEBSENdéRriBed in the
pol ymer extruder to achieve optimal nmelt mscibility .
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| ysi d it i l i dth
g B Shoa T B o Bl S R S vt
mid With tAREEPOFIIFROPFne/PlpyRKE Fatdiem ¢tpetimiar(PPIRCP) blends, and in
following exanples is a Werner. & Pfleiderer (30 mm

padiiamatreletivotortheis alpnpatianabiprgpenties. rati o) co-rotating
Etmﬁ -TCYEMI extruder set at 300 RPMwith the five heat
J?@#ﬂ%—set at 180, 195, 205, 200 and 213 C

r eSRRE EarRILY dedc@idbd tHeNStepdtaidh oV BiR@e (& 4t 1taTDEIIAY Wo@patible)
of 229 C. 'All materials were run at a nmass throughput
PRJRC20 bisodn dxitlp dyrond ronpdsitign hanst )brogde maleaiilagf wiepght distributions
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coRHERIRD SR BE e A BRIRARY UL PO BHIRRE random

copBlydidr &f diffé:eht @w@mm{qﬁ sleAgirtd b? ughaverpgd helti empeiacure) and
cut the strand into pellets. Exanples of biconponent
mplt 8adsatend t heir conponents that have been prepared

Vi t bove net hod re,li.sted in bel .

Th 2”’@0 E&gﬁ% n‘f’%remgjfeé’a@gnﬁ%rgﬁyé@enﬁgé r%)\illi?\? -E(gel%)l' nceé‘lﬂg\%undlng of a
pA58h FEndNBSMBpAYmEE ket ReBNSRCH adsitz fla pRIMREIOMhEIBE to achieve

honmopol ynmers =~ or RCP resins supplied by the ExxonMbbil

opCmngd anslf Hﬁ*pébili’a’paf}thapblym opyibeitatsOFith g angtheToRipgle no analysis
i b i SRS AT eSS e R0 i, ety D Bl ¥r minor

infRACNINRE i Atidalhgk). The bR@hder WBdd fob thepfollwvirgéxaatpldsss @ Werner
measure of average conposition) as well as their nmelt
&f PBeiderar €3 whincdiainsten 49ehdength d¢ diarpeterayadiod (f@-rotating twin-screw

l.ecul ar ' )....The bi conponent_ bl e e °
cXRRder 1 3 SN iR - 2 el v TGP 43S, 200 and 213 =
rebSRtiGHY aleltiAS irfan¥Bie Qﬁelﬁﬁéﬁﬁs@ﬂiﬁlr@f)f bIEoOEAT inf¥@erials were run at

poi nts” of the WD 2005/073309 PCT/ US2005/ 001910 28

a gwssthroughput efd(epowids penhebrt (Rdigrhaavk Pallets péfhe blprdod resins were

rate. as determ,ned by the . standard,rul e f. m .
ot B cHEH i e gl Gch QRThie ot i TR e mateia,
fofgved !Bg oadidEhiouich AWellatiRr tRaE thOfRAdIifito @Rllets.

distributions. A'so included in Table 1 are the _

nol Bcumipdes aiiacanpareitshlpeds andftheje oempeneststibat Ippe hgeeprepared via
thgrﬁ)%%g'm&%gése a1;Le ﬁ‘\s{teegl a9CTAME P DClow. The components were commercial
narrowly-defined Ziegler-Natta or metallocene-catalyzed polypropylene homopolymers
or RCP resins supplied by the ExxonMobil Company, the Japan Polypropylene Company
of Tokyo, Japan, Ato-Fina Chemicals of Houston TX and the Solvay Polyolefins Europe
of Brussels, Belgium. They are described in Tablel by their melting point (which is a
measure of average composition) as well as their melt flow rate (which is a measure of

the average molecular weight). The bicomponent blends are described also by their

average melting point (calculated as a weighted average of the melting points of the



Conposition Resin/blend Designation Melt Tenp Melt

F

ow Rate (deg C (g/10 mnutes) Al XK1167 125 40 B2

weRDESA33068 13 C3 ECD 00-07 151 8 D4 ACH EVEPGBRS2005001910
32 E5 KS349 115 7 F1 WNTEC WFX4T 125 7.3 G Bl end:
309 F)/ 70% D)8 143.2 20.3 H,@l end: 60% D)/ 40%E) 8
136.6 17.7 | Blend: 40% A /60%B)9 144.8 20.4 J
Bl end50% A) / 509 C)9 138 17.9 K4 ACH EVE 3854 151 24
L6 PDC1267 163 18 M/ Pro-fax PH335 163 34 T Bl end:
coBSifdnt neReMdN)) aBdtKdir JvetBaeBmalt fldapate dBalejgymiped Bnthe standard rule

(Tokyo, Japan) netall ocene propyl ene/

of grigirgsrappliod fqrpiseiblemolyRmspihic reﬁét%flk‘gltﬁg aky

| ene_random
oadkmelt flow rate

anﬁko%#oﬁ%g %\{}(r)r% ?&isér?él%oélgl ARD ?%Jh?&\d'ip ?%%%Df RVhEAolecular characteristics

i'na em ca Houst on, TX)

of geteahll otloe PP-skd pradpy | ene honopol ynmer 4. Exxon
net al | ocene pol ypropyl ene hopppol ymer 5. Sol vay
Pol yol ef i ns Europe (Brussell8PleHe| gi un) Ziegler-Natta -
propyl ene/ et hyl ene random copol yger.& Basgldrage

Pol @%'ggegf%igﬂ%n( Relifl bﬁ%‘@gi@y’%g? 68l §en P Mid: PlaPihEne
ho ) f e nute )
Ziegler-Natta controllﬁq’drheolog g op ene.
honopol4per 8. Type*sl

X
meltian?oi nt (TM BRHXelt flow %gge (as a ldgarithm
.e.,

vl

1 Bl end40rhe

nd 9.
MFR) of BQBWOA7 these Adterials ale plotted

in Fig.D1. The bAEBHEV&r 3825 otted16h |ines c¥®hnecting
t he WO g005/ 073309 RGBAWS2005/ 001919 29 7

8.
9.

F! WINTEC WEX4T 125 7.3
G Blend: 30%(F)/70%(D)®  143.2 20.3
H Blend: 60%(D)/40%(E)®  136.6 17.7
I Blend: 40%(A)/60%(BY  144.8 20.4
J Blend50%(A)/50%(C)’ 138 17.9
K* ACHIEVE 3854 151 24
LS PDC1267 163 18
M’ Pro-fax PH835 163 34
T Blend: 35%(F)/65%(D)®  141.9 18.8

Japan Polypropylene (Tokyo, Japan) metallocene propylene/ethylene random
copolymer
Exxon (ExxonMobil Chemical Company of Houston, TX ) Control Rheology-
polypropylene homopolymer
AtoFina Chemicals (Houston, TX) metallocene polypropylene homopolymer
Exxon metallocene polypropylene homopolymer
Solvay Polyolefins Europe (Brussels, Belgium) Ziegler-Natta —
propylene/ethylene random copolymer
Basell Polyolefins (Wilmington, DE) Ziegler-Natta propylene homopolymer
Basell Polyolefins (Wilmington, DE) Ziegler-Natta controlled rheology
propylene homopolymer
Type 2 Blend
Type 1 Blend

The melting point (Ty;) and melt flow rate (as a logarithm, i.e., log MFR) of each of

these materials are plotted in Fig. 1. The blends are plotted on lines connecting the



properties of the constituent resins. As can be seen

these lines have two markedly different slopes. Lines
wQaooand3e® have a negative sl ope and represent POT/E8RIIGS/001910

which are called a Type 1 blend (e.g., blends I and

J) herein. Type 2 blends areygepresented as |lying

along lines 14 and 16, each of which has a positive

slope in Fig. 1 (e.g., blends Gand H. Certain Type

2 blends (e.g., blend G represent a bl end according
prbpernbse opriks enthstitiueny assinQnAs Aan clan sedns thebe Imeerhave two markedly

gure 1 blends having simlar TM and | og MFR ¢
dlﬁ?r&ah%leaesa@r@sme%ndalg ypee a npgatiyg s e&ﬂﬁfﬁ@f@é@fﬁa@ws which are

d
aglg@ Qﬁgﬁ@ 1@1@1&@@ g*u%%sgxag% gér@fﬁ ?g}é@z @E;la‘#ld%] lduée xggre%ﬂ;%d as lying
al&ngﬂlnmsdsi anid. 16, eachhifevideh bds 4 pusitpreestatiniFiy.elntel g),rblelt[h\@ and H).

(o SR RACR A ) SSIELS, 2 e SB he prsen

1n(IéIRf%ﬁSA§' Sh' 9158 bk \QQeneﬁ{ltFlFﬂ’g n bl§1¥d§tlﬁm \%‘Mﬂﬁﬁ% £86Hd log MEFR can be

truder 1s a horizonta i ngl e-screw extruder.
preahtaed dabﬂhefrat "Eypef I blené ac h Tept 2 bdend (tampire tdeids ;Haaﬂxd T gnd blends

con roll e a et mel t th eds 4- .
B - i 1pb£c%?e’@H? Ft}%ewebwﬁar Fedyben) BB AU Tabe Bibjends Gie.,
blg—ﬂ}ﬁ.o@ﬁg{ P inde t‘?onzgzltavé‘{?e ‘alfféilgﬁt'p\f erfifle resin or
resin en tot e t pu at a‘tenperature of about
E236p1€2: Fihea$pinniaganpl es the spinpack is fitted with a
splnneret for a ,round h

and, di str.i bu | at e
f oGt SR SQPORIHd Bhissdbouie DR SPBh ino h“dﬁd@ BERextruder
H‘ﬁrv%e?é ehdl SxtRIRIN ﬁ hohE@nt§la§Iﬁ le L8Rk ekt?udé?edl“ﬂenextrudate rate
extrUder s at a sheath-1o-core ratio of
frapeacix extatdet yo Hhe:spipadins coatroledley A medt¢rinpumplk ppinpphatkfeeds a 4-

ol 8618 RBeRr LS RO HEds 1 Y GrgHBt F el i PR ore Set up t0
de‘f@@lsﬁl@%sn?br ?&F‘f Biéh ?:% Ble¥mdt ﬁum @Q@érﬂ;%rﬁ‘ﬁf@ @Mlﬁu@@ﬁo °C. In all
the spin engt t

i ne was mal ned constant at a
exdhplaarhe smhpackpip rintet veitled ypihnai8t fortacrosnd ]ihb and tlstribution plates

fil ts exit the spinneret into a blnet
fof faheatt oprscapepeaivB dr %@P%W@n?&%ﬁ?ﬁ BfPigmple, the same
regiﬁal\QKhsg@Viﬂ B t%xﬁ'u(}ﬂagé aht Ql%h StBQ:'BRe ratf) bf %@%xﬁ%ﬁél&‘eso 50. The
that uses conpressed alr at |g pressures to produce
extruglen@aln puinpAspindabltsystenr isomodstedroh gy adpistable height platform In
fil awents. A series of fiber dianeters is collected

thgser gxanepleshthe gnassgibroughpat Was duaiiained  eonstat 4t aP@Eﬂiﬂthely 0.8
i

gr'éu§ﬁ1 olefﬂ‘ugﬁ 0?1‘{\? glﬁeS? gnltn‘gets % I}‘lg{h R#ﬁ ﬂl@g@g%&?&tﬁp% aMNstance of

a@mym’mfeg/ 1.58 dedftérs eﬂhd)mottheﬁhmnmt exatfthd slamdmhmnmn gn¢retl cabinet

to the fiber in the spinnin cess
thef llséeqqteyﬂ Aigschly el ek Ang ke R CB’ant Wétﬁéplﬁﬁ"ught adjustable

a1{ Hllkégrdevfcg that b V@&npﬂé@s%%npa‘? lh%’éﬂagreéﬁﬁgqg ;)%Huce Th&ream of air that

oW ng exanp sunmari ze provi de the
sui®ahdd sndodratve siel ﬁlgnfeniseAssemi of Stoemreicofictéaas palegtedrby varying the
cconpositions listed.in Table 1. WO 2005/ 073309
aipgyy 1055 0RSFWe #0d e apgun type.

Fibers were spun at various drawdown ratios and collected for tensile testing. The

rate of fiber spinning is defined by the amount of drawdown imparted onto the fiber in the
spinning process. It is directly related to the final diameter of the spun fiber, for a given
known polymer throughput. The following examples, summarized in Table 2, provide the

results of testing fibers with some of the polymer compositions listed in Table 1.



Table 2 Resin/Blend GHI J KL M Avg. Yield Stress'
(MPa) 22 64 55 83 48 64 40 Utimate Tensile Stress'
W@ kap7BdP 236 161 254 215 144 183 Yield / U PCTEEM05/001910
Tensile Ratio' 0.155 0.271 0.342 0.327 0.223 0.444
0.219 Avg. Yield Stress2 (MPgy 36 68 67 75 95 84 76
Utimte Tensile Stress2 (MPa) 243 213 182 242 290 159
251 Yield / Utimte Tensile Ratio2 0.148 0.319 0. 368
.310 .328 0.528 0.303 1. Extruded at -1200 mmin 2.
Extruded at 1700 mi m n Exarfabk 23: | ncl usi on of
I mm sci bl e Conponents Thi s _exanpl e descri bes
pr eBesiaBlend and eval Gati on¥bf sanbles that inorpordte M
a fraction of an imm scible conponent (second
ANy ivaeld Spebsy ifbiPs) . 22 sper shons G5 suctBisecondB 64 40
Ultinsatd Tl Speky) TRIPS) i ni4gar i ;8% pol yer opybeme redisns ora4 183

YleMﬁ@ltﬁna{% %@sﬁlew@a&i%l Poepar ed2as desupi bagsimn Exappl eoldd 0219
above. Table 3 shows the conp05|t| on of the

. af, S an‘pl Tablg 3 Ooygaosnt n
fi%nt% %a%lvhﬂ 56 end % l\/12/2200 9SJFI ex, 84 27561
Stigsp g Zé[‘g 0% A 2 59 ’(§
anatﬂ%slﬂei%ﬁ%%d § P R3épend % gp8 0303

209% ABFIreded at ~33004mpRin 1 ADFLEX Z104S from Basel |

P8l yoFxtraded abf~1V90 mifmigt on, DE. 2. 05862N HDPE from
Emmlehelmichlaion@fﬂmﬁscibib Cl‘dhtﬂoacttts M. These di sper si ons
.then spu to fibers at Xt rus

is i)?EH@p e %rll prﬁrmﬁr@%@ eY léatlé)Bp%fo g es that incorporate a
AT e g s fligt 1 o

Corfhepari;lbnmoDs&h@eEbndJmﬁxgtdﬂpeﬂ)cﬂylﬁbns in-vagobs pﬁlyﬁfbp&&néiesins or

TenS|I Strength 155 160 63 140 Dra tr
regipy blepdsy §verey pAensresl 85 4dager fE%é‘ﬁBngi G | degows the
cogﬁ()%fti%hlo&‘ﬁ%t di%r%bﬁ‘seéﬂ ths example.
Table 3

Composition Resin/blend Designation

O Blend: 75% M / 20% AdFlex' / 5% HDPE?
P Blend: 75% K / 20% AdFlex' / 5% HDPE>
Q Blend: 75% 1/ 20% AdFlex' / 5% HDPE?
R Blend: 75% G / 20% AdFlex' / 5% HDPE>
L. ADFLEX Z104S from Basell Polyolefins of Wilmington, DE.

2. 05862N HDPE from Dow Chemical Company of Midland, MI.
These dispersions were then spun into fibers at an extrusion rate of about 1700
meters/minute using the apparatus described in Example 2 above. Table 4 lists various

mechanical properties for the fibers.

Table 4
Composition O P Q R
Draw/Yield Str. ~30% 46 68 56 32

Tensile Strength 155 160 163 140
Draw Str. / Tens. Str. 0.297 0.425 0.344 0.229
Example 4: Flow Induced Crystallization Kinetics

This example compares the flow induced crystallization kinetics of Type 1 and

Type 2 blends. In this example melts of a Type 1 blend (Blend G) and a Type 2 blend



Thi s exanpl e conpares the flow i nduced crystallization
kinetics of Type 1 and Type 2 blends. In this exanple
woreios®73309 a Type 1 blend (Blend G and a Type PCDhUS20d5/001910
WD 2005/ 073309 PCT/ US2005/ 001910 31 (Blend I) were
evaluated for turbidity durifig flow through a shear
instrunent at various wall shear stresses (6W using
the net hod descri bed as Rheo-Optical Characterization
in the Test Methods section below. As will be
(Blefid QY Miczeelvaleatyd Faal thbidityi durinigr fhow shroeglh awhedr ingausent ah various
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theDﬁ“%@tl\%ﬁl%)&sa%échn %@R)V\)MKSC@ 1F8 r&%gﬁ'ﬁ@@ Lb‘i'fsqalhzatlon from a melt will

canni ng Fori met Py was used
cagket E&lrll’[blﬁ:esealnf’fﬁfﬁldlt}effpﬁlﬁﬁé woléd ploase elaaecths pfodutmi fhypm which relates

and the Typ | ends that gave conpar ablg ri
to (thwanmun& r%fs?fﬁﬁtfa et i ayich ca FRESHTES Bge5A Scanning
Cai%@@et&p'i&}ag EHS&?% ﬂe Fle laﬁ J@xﬁPéﬁm@e FSTRRIAIUWAE T8he 1 and the
bl'end 2

t he 142C for the Type
T}Apb enlendsghat g&wl ¢@nmrabls hn)rm;’cenh (i 90) @rysm}hzaﬂnorcm’uepsav%@sﬁ result,

thq FicS BB Y SRS SHBSOGE PELL Colpy U relghlend and
14 3@‘%@ ﬁle(]?l%%)z blgﬁgo’gﬁks Sulpeht sglgwﬁ ig F?g 4 Renig Eéf F:ﬁr@ﬁ ti (time

I"'en a value for t112
reqLﬁreaufbstaam%ahbma@qmaﬂurmdnty re secahds) With thd waﬁth@axzstress (ow) in

monSedn B kS St Bt SRy 21 s
{
A o Pt i o

ralﬁlﬁaﬂ@eaSenntt&fbi’d1QV&ap1ﬂhieoneamglﬁ tof) s\ vathneet oﬁ\a\s that is slightly greater
eval uat ed. Exanp Rgnmve

than- 1 Mk @kﬁ\ﬁﬂ“&efé’@% § Paeordht Bt B enitFiows adppgonically
de?IeaQﬁE}%‘ % in TBLRLE ﬁllegf o o3 R @@Vé‘lﬁﬂt‘éﬁ.v en pil ot

ven“‘materi a haV| ng t conposi tions and
E)@hﬁﬂ@ﬁtN@lﬁNdderbﬂlﬁ!ﬂlonn Tabl e vvere prepared at a

pilot scale on er w de spunpond ot
S el O o ' oo
ceg At PhiiotOlindP g h h
A0SR 8 o lBas RN Lre et Or e e e
codfpokitionsliahd @E@ﬁtlé&&iﬁécnﬂ@dpﬂtT@ﬂmS wd?atgre;:ramdSaﬂmpﬂot scale onal
di anond shaped bond sites W|th a total  bond e% b
metgnEee Sﬂ“%‘éfﬁ’dl BEois iRy vgth 828 Bfoﬂfc‘js?t@mzaﬂ%ﬂ’%?lﬁ hewebs were
< ¢ n I
PG ICR LS, DAt bRy B SRSl ity g crmaty

coBQéii@te\déWthonEldf&WoEHlﬁhfehemegjpa{tQprﬂ's Paftgfon® Jhas diamond shaped

m cr C) . Bond Pattern S 7 123
bo(nd sites w)lth(a zotal bond area of 14% and a%ong %ienszlty of 32 bonds/cm®. Pattern A

has square bond sites with a total bond area of 15% and a bond density of 26 bonds/cm?.

Table 5
PP Resin/Blend Basis Weight  Fiber Diameter Bonding T.
(g/m?) (micron) (°C)
Bond Pattern S
M 27 21 123
T 25 21 113
Bond Pattern A
M 22 19 124
T 21 19 118
T 21 19 113

Table 6 lists the mechanical properties of these webs.



T 25 21 113 Bond Pattern A M22 19 124 T 21 19 118
T 21 19 113 Table 6 lists the nmechanical properties
wo@toosihese webs. WO 2005/ 073309 PCT/ US2005/ 00198OT/USB05/001910
Table 6 Activation CD CD Tensile Strain -CD Fuzz
Activation PP Resin/Blend Sxength Percent' Level'
Load" (N 2.54cm (%9 (nmg/cm (N cn) Bond Pattern S M
10.2 100 0.32 12.0 T 9.0 146 0.35 13.2 Bond Pattern
AM7.5 102 0.28 12.0 T 6.3 111 0.17 6.8 T2 7.6 121
0.25 8.9 Al documents citddbler® t he Detailed
Description of the Invention Agteatiom rel evant Chpart,
i ncor porat ed herei n D Tefitle®na -Gine Kizkat A@ivadibnany
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While particular embodiments of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that various other changes and
modifications can be made without departing from the spirit and scope of the invention.
It is therefore intended to cover in the appended claims all such changes and

modifications that are within the scope of this invention.



average nelt tenperature TM, preferably between 110 C
and 135 C, and a nelt flowrate MFRI, preferably
wheds®e330b g/ 10 m nutes and 25 g/ 10; and (b) aPcPTSINI5/001910
pol ypr opyl ene havi ng an avergge melt tenperature TM,
preferably between 135 C and 165 C, and a nelt flow
rate MFR2, preferably between 25 g/10 m nutes and 50
g/ 10 mi nutes; wherein said polyneric blend has an
average nelt tenperature TM, of from 125 C and 160
Wiyt imclahed i1 ow rate MFRb of from 10 g/ 10 ni nutes and
40 g/ 10 m nutes characterized in that: TM< TMy <
1. TMA polMiBtis bhBosMisdg: and MFR2/MFRI > 2.0. 2. The
pol yneric blend according to Claim1l wherein: TM -
TMa)>_a 18sCpoBrprodyent? |pYéT€1rab}f'y Bl SBA1IBESR Fa1PSrobPlelt,2hiing an
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the pregeeel 185 ebainls 6¥iver 6ha aSake fiblv Bt MFR,, preferably between
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conmonodeg/19ehiwoteednd O gil0meinuggspoup consi sting of
ethylene and a C4 to C20 a-olefin. 6. The polyneric
al whyreac sxd ghohgndric tdend nds dnheveproeaaeldicngpecdtaier By, of from 125 °C

wher ei id second ol vpropyl ene_i s a copol ymer )
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first turbidity half tinme neasured under qui escent
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at a V\EW gﬂ%amétress WO 2005/ 073309

PCT/ 5/ 1 4 of, 0.11 MPa characterized in
that a 15%%%%%‘? 2888nd turbidity half time to
said fi rs} turbidity half tinme is greater than 0. 33,

preferMﬁ%ZMngzlzé}-i O is greater than 0.5.. 8. A

pol ymeric nmixture conprising: (i) a polynmeric materi al
2. acdbe aplvgneris biengd aseordig tp Cdaeebvhgrest: divas Tvand0 °Ci i)
an adjunct. 9. A polyneric mxture according to Caim
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4. The polymeric alloy according to any of the proceeding claims wherein said first

polypropylene is a metallocene random copolymer of propylene and ethylene.

5.  The polymeric blend according to any of the proceeding claims wherein said first
polypropylene is a copolymer of propylene and a comonomer selected from the

group consisting of ethylene and a C4 to Cyg a-olefin.

6.  The polymeric alloy according to any of the proceeding claims wherein said second
polypropylene is a copolymer formed by the polymerization of propylene and Cy4 to

Czo o-olefin.

7. A polypropylene material having a first turbidity half time measured under

quiescent conditions and a second turbidity half time measured at a wall shear stress



selected fromthe group consisting of polyners that
are insoluble in said polyneric blend and polyners
WO ba@t/0233@9 sol ubl e in said polyneric blend. 10.P&r/is1»e5/001910
conprising a polyneric material according to any of
the proceeding claims. 11. A fiber according to Oaim
10 wherein said fiber is a biconponent fiber and said
bi conponent fiber conprises a first conponent that is
a polynmeric material according to any of the
pr of 8eldi M acthataneriaedinf that hesticcofmid seond tsboditydhalf time to said

conponent .that is a conpatible resin. 12.. A nonwoven
nagﬁﬁ‘ti“éqbl@ﬁ’:}t?ﬁﬁ EPhHy PG o &Hﬁf?@aﬁ% saifl zgti 1 greajos than 0.5..
An absorbent article conprising a nonwoven materi al
8. ac AopelyAgrie anikiusg eamMprising:
(i) a polymeric material according to any of the proceeding claims; and

(ii) an adjunct.

9. A polymeric mixture according to Claim 8 wherein said adjunct comprises a
polymer other than said first and second polypropylenes, wherein said polymer is
selected from the group consisting of polymers that are insoluble in said polymeric

blend and polymers that are soluble in said polymeric blend.
10. A fiber comprising a polymeric material according to any of the proceeding claims.

11. A fiber according to Claim 10 wherein said fiber is a bicomponent fiber and said
bicomponent fiber comprises a first component that is a polymeric material
according to any of the proceeding claims and further comprises a second

component that is a compatible resin.
12. A nonwoven material comprising fibers according to Claim 11.

13. An absorbent article comprising a nonwoven material according to Claim 12.



