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ChonY. Lin Srivatsan Srinivas lyer 10 STATEMENT OF
RELATED CASES This invention-klains priority to USSN
60/ 637,429 filed Decenber 17, 2004. This patent
application is related to USSN 10/ 716, 306, filed

NomgiTRer 18,polviEBledd dnlitdavidved Arid DML EHI Thi S

invention relates to polyner blends and articles nade
therefrom including fibers, nonwovens, and fabrics.

2 ND | sotactic pol ypropyl ene and
e%@&opyl ene copolyners are often used in the
i ndust rxsgy® VIetteice articles such as fibers, filnms,
nol ded parts and nonwoven fabrics. Additionally,
bl endi rfglﬂﬁﬁfe%e%l ynmers with other polyners has also
been “"%qxcﬁﬁ hged of past endeavors. 25 For exanple,

at e

US P . 3,262,992 suggests the addition of a
st er eoblWenkicopol yner of ethyl ene and propyl ene

(havi ng_hi crystalline nmelting points) to isotactic
pol ypr %fﬁﬂ"%ém eads to inproved nmechanical properties

of the ghl.a4 SEaRAs to isotactic pol ypropyl ene
al one. U. S. Patent s. 3,853,969 and 3, 378, 606,

suggest the formation of in situ 30 blends of

[ %ﬁmﬁobﬁmﬁi@?%ﬁ% "stereo bl ock™ copolyners

of ~ propyléene a efin of 2 to 12 carbon
at onms, THiS linméintign eldiyik @nierigneb WSERN60/6810429 Géd Beoérbber 17,
PCT/ US2005/ 044686, -.2 '

2004. Th?s patent application is related to USSN 10/716,306, filed November 18,

2003.

FIELD OF THE INVENTION

This invention relates to polymer blends and articles made therefrom

including fibers, nonwovens, and fabrics.

BACKGROUND

Isotactic polypropylene and ethylene/propylene copolymers are often used
in the industry to produce articles such as fibers, films, molded parts and
nonwoven fabrics. Additionally, blending these polymers with other polymers has
also been the subject of past endeavors.

For example, U.S. Patent No. 3,262,992 suggests the addition of a
stereoblock copolymer of ethylene and propylene (having high crystalline melting
points) to isotactic polypropylene leads to improved mechanical properties of the
blend compared to isotactic polypropylene alone.

U.S. Patent Nos. 3,853,969 and 3,378,606, suggest the formation of in situ
blends of isotactic polypropylene and "stereo block" copolymers of propylene and

another olefin of 2 to 12 carbon atoms, including ethylene and hexene.



U S. Patent No. 3,882,197 suggests bl ends of
stereoregul ar propyl ene/ al pha-ol efi n copol yners,

waet@seetsexul ar propyl ene, and et hyl ene copol yP&r/US2005/044686
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rubbers. U. S. Patent No. 3,888, 949 suggests the
synthesi s of blend conpositiohs 5 containing

i sotactic pol ypropyl ene and copol yners of propyl ene
and an al pha- ol efin, containing between 6 - 20 carbon

atoms, (YR chpagaye NgPr9wed 197 onGabied wididst &dtSi bireoregular
strength over either the copolynmer or isotactic

pairopyle/dlpheeclefilCogopoiymers, ofterpoggylaengrepydene, and ethylene
ahph -0|e”d§ are described wherein the al pha-ol efin
i ORBNBIEIUORESene or dodecene. 10 U.S. Patent No.

4,461, Q7. pdicat Nos8388,98b andgdatsOthd Cs5Hthictis RAMerdycdnfifdsitions
use of anot her heteregeneous catal yst systemwhich is

exyoetning dwtache mabaperyjensr and gpnadymersvaf Breaylprg pedipnalpha-
S g0g !c%ﬁ'ﬂfniﬂléﬁgﬁt?z?g{r gqlanJartgf\%gat%rg%e\{lm fiGd i?ﬁprgmt'eﬁleelongation

conposi t1 ona ences. l'ications
Jamdna&dnsidé  Sifzagthnovec eithe, tHeO86polymeunme &dtactid Spgiggepylene.

3851- 3866 descri pe bl en of Jjsotacti ol.ypr.opyl ene

> CPoliRes of prapyizse And ABDeIst g SRered SYReRR i SR gefin
hay gett@s] dcadle®r i6skhe €l ongation properties. U S

Pat ent Nos. 5,723,217; 5,726, 103; 5, 736, 465;

5, 763, 088; Patant N@, 440 8728 diselgeps st blend producedan aptt by dreeuse of
Sh SAARENA S Wil U REUERR RO Uimer

diwlgitlosdmva tdtistigdllymesighifieastn e impanmiaiie pandpy intdramolecular

pol ymer, used,.t 0 make spunbond fibers. WO 99/19547
dioBIngsitienal dfsRRESt or produci ng spunbonded fibers and

fabric flgg :prﬁﬂcatiBBQ% P 16RHaI0bf RIRFFRNEANS, 1989, volume 22,
honmopol ynmer and a copol yner of pol ypropyl ene. U'S.

Patages 3830 -3863dB¢cilgEblands of isotaqiii palypropylate @od @amBy atactic

di scl ose, at ,.Tabl e colu 2 i bers compri sing.
ST v BrrBndedss Bty (Bl Ao SGRA hidsfttes
and 5 vgisghpatdar NeSPex¥2)EI7Y 6§726,10800y138Md5et Hy6EE080; and
C§$O| nmer having 13.5% et hyl ene and an M. of 12. These

p @1 Gf8sugeest several meetallocengeptalyzed progassas to make galypropylene

ang| ﬁﬂoﬁéceoﬁﬁg&%” $5hrilBt 8558l paenf NG f 5R91 814N 4kERLE 4 dual
are reported to be 1nelastic and are UnSU|tabfe I'n
t heetellarshé-germpattd padpytens mbdwgnerevked ntolUBalte Spithbbhd fibkls. WO

6, 7. US 5,50 12; WO 00/.0174 i scl . .

o R isa? Ssslueop gredias) Gt nibeBe BRUpAES Shedand Hbric derived
2GEbth QHbRAAI? aPr§HI @R BDndpERMer Bhd & ¥Spolthérf &Tp%%ropylene.
propyl ene et hyl ene co olgners. US 6, 642, 316, )

00/ 070134&; Pyient No/ @,ﬁgé@ el @3 sgpivalsat W 09/079234 disclose, at

gg@ﬂ%&g@@ﬁﬁ%ggg@ﬁé& L&RFHGhEEH. S0, 3hEBISH G20 X A8RGE 3854
and 20, 10 and 5 weight %, respectively of a propylene/ethylene copolymer having
13.5% ethylene and an ML of 12. These particular blends are not made into films,
molded articles or nonwoven materials. The fibers in Table 4 are reported to be
inelastic and are unsuitable in the elastic applications desired in US 6,342,565.

US 6,525,157, US 5,504,172; and WO 00/01745 disclose various
propylene/ethylene copolymers. US 2003/0130430 discloses blends of two
different propylene ethylene copolymers. US 6,642,316, WO 00/070134, WO
00/01766, US 6,500,563; US 6,342,565 and WO 00/69963 disclose elastic blends



-3 of crystalline polypropyl ene and propyl ene/ et hyl ene
copol yners. US 6,153, 703 discl oses bl ends of

W@ 2006063663 al | i ne copol yners and propyl ene et hyP@nes2005/044686
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pol ymers having very high tqughness without |oss in
nodul us. EP 0 629 632 and EP0 629 631 disclose

bl ends of pol ypropyl ene and et hyl ene- propyl ene
copolymers having 5 certain triad tacticities and

plof peystalldis pélipropylens ehd propyRnt/RthyRng RivheRtetkN US. 6,153,703
6,635, 715 and its equival enfs EP 1 003 814 Bl and WD
odrssipsessblepdssel samicryptalimg copolymerrnshpiopiena atylene polymers

E ' t I r

DS PRE e AR ek CAMKLOREL RLINARRT P RRgETR R B0 629
dib3 tldostese biandslof polypropylene and etilybmdpregylar @pblyhrrchaving
1Q pr.opyl.ene. copol yner and Pr.of axTM.6331 by Basell, US

o SoRt o Aricts aud Pranar s PL OV RIS Wb Sore A s ng
propyl &/%e6,68511Y5 eing iE0sivaIEHs ERNH 0aB §12 BP %0 99/07788
pal ypropyl ene. WO 03/ 040095, WO 03/040201, WO

09rspleso Iiends ref pelyperpanaand Bicersne s4292awith ugropylene/ethylene

p - I e wth
ng?é&n{é‘?gk?|f‘g‘f:‘g¥égﬁ%gﬁ§@?%¥ﬁ%§°é%n%%ounds. WO 03/ 040202

di scl oE®s) B74 685 avriddiselases Misialp temlogenBous Blends of an ethylene-
propyl ene- et hyl ene co olh}/msrs made Wi th

nBIePMSNE PRV BAY aélétPapgzs“{ eBduudassll.  Addi ti onal

e WSS A AR s e
3 fh 8¥andb6 %2 pAlypedpme994A1. 20 Thi

i nv)elnt?c@ ﬁn% ﬂéa Qt?gt?mdc nﬂ; EQ Uni ted St alt Zs

Appl | cg?(ﬁoéﬁo %gow 7@3 ‘fng&’ &ZSC /9%),232063‘.1 Wena¥af0442
paREtoRy o MBUBRAHSARABS, RIPONRMRN rhide Gifi nbiHicRMioene
pedelzscapipounds. OWPQ 03194020 2adis¢lages i fimk andisnglants made from the

equl het;icall y-pl easing fee ood
d?taégg%g‘?%ﬂlhly %Pé géé%ﬁﬁ% ade iwﬁéhié’“\'}ﬁﬁ?}@“&%e 8%?%&1%@1’0“‘15-
bondi ngddiopsirafetsneed fdpiersgt indlude WOIAEROBDIER NO02 814, WO
W V&%Od tensile properties and tear resistance.

> Wig 0148034, WEOREY I8 1 AR ER 8 408 333 BdnliBYeiT3 660 B1,
afdd WicH40809Y4ia31 Ng a het erogeneous bl end conpri si ng:
WD 2006/ 065663 PCT/ US2005/ 044686 -4 1) from 60 to 99

wei ght Thisriawentionf isoalso gelatedr ® sependmgy Bhited iStetes Application
PRYMEES T filed March 28, 2003.

However, none of the above disclose non-woven articles having a balanced

set of properties comprising good processability on commercial fabric-forming
equipment, a soft aesthetically-pleasing feel, good drapeability, a reduction in
value of optimum bonding temperature leading to a broader bonding window,

good tensile properties and tear resistance.

SUMMARY

This invention relates to a nonwoven article comprising a heterogeneous

blend comprising;:



(based upon the weight of the sem -crystalline and
sem - anor phous pol yners), each sem -crystalline

w@elogneteex onpri si ng propyl ene and fromO to 5 Per/gki005/044686
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al pha-ol efin comononer (based upon the weight of the

pol ymer), said sem 5 crystat4ine polymers each having

a nelting point between 100 and 170C and a nelt flow

rate of 2000 dg/rrin or | ess (preferably 100 dg/ mn or

| ess); f b orRfre QBRI -LystiRlng
'ﬁ%ﬁ%ko t<59 %ﬂ:eﬁ‘@ of°rfdre 3fni- ‘é’ﬁt I %ohygers

sem -a us po ase upon the wei
sebased rqpsh ahé |wm'eghi ruf the rsemaomysteime sand odeymimnsyphama giolymers),

T 5ot S8 G E Rl BEE RPRetS ik opt Uch 1 Belght %

1Q1ﬁ4am@f1@|c%ﬁioﬁoﬁ&wme@r on Sifté Av &g o RS Bbl%ﬁ:r) sald semi-
pol'ynmers each havi aﬂm eat of fusion of
tns 9]

J /cgystadineapdlymersreag meljing m;ntzb)@we@'gﬂm ﬁnd 170°C and a

cObErY Pk of SohE Moty Geteravtaribo Sl FIchR: By
15 frag)ifenat it@ﬂO mlg‘m%mﬁorfemhndrb aémBMmﬂWlouEp(theI@ f(based

nore of the pol i's. isolated as one or
adjpae dhe wegslptu dher perpirsryvallipg o t%@ﬂﬁg}%m%dwlmgs) each

PQLMB ol oub e‘?tcghﬁfmgﬁl GR&yIheXUndSHERERAINSS weight % of
fraction erein eac of ‘these fractions has a
wtdirfﬁcoonmmc)ﬁaérand onCdrto GliOtatpha-alefint eoroomnenas$, said sgme-amerphous
tha? 20 vvfhtﬁﬁrel ative to the average wt % conononer

c NOINES B €opol ymer; and 20 d) an MW M of 1.5 to

4, and a@}leﬁomlﬁmﬂ@frmtotmﬁg:{ tacti ci ty, as neasured by
13C NWR, of 75% or gre t he bl end of the

seni - crb) @Melf Flow Rafg of QnH to 20089 S&/&Jg (rgfsfeym %0(2:%13}“? Qpless);
| ess t Q@%Einyéﬁhgfét:%lﬁ’ {;(?++c§£tlonglgﬁlgglbﬂﬂe ab 3Bte ﬁﬁingﬁtbg‘%fls:rmal

t he nmers and t l'en

arfrd\zﬁ&ajmaﬂ hexanb anclﬁ(had&ﬁ"’/mby wejght bemalod ¢f the palyser ishisalated
30 d i nent Set of . greate tha :
956 Qhseormin iagernsn salu 55 FRitons itk (e bFARE Bhit Pomgr in
WhEhfedidiy NEYRVERNES GiF Ed&ééﬁlﬁga%a@tlbﬁdqdarﬁlf whHerdin Odach €8fS these
at afabrlc basi s wei ght of ﬁ‘]glsm 30 In a preferred
erfirstipmsehas, a W mrmmnmr copfentswith acqifisreare ofao grepter than 20

ol i B TRl Bt VB o P AL BE AR o B e and

PCT/ USZQ@EM&MBGfl.S&o@[mﬁl alline polyner is the
continuo h th h
! lJe) lz'{sfaroppy esﬁee tgg tactlcelty? gsmmezziisglr)er R) %Ié I\H\%kygF ';5% or greater,

where the blend of the semi-crystalline and semi-amorphous polymers comprises

less than 5 weight % filler, based upon the weight of the polymers and the filler,
and the blend has:
i) an MFR greater than 10 dg/min, preferably greater than 30 dg/min; and
ii) a Permanent Set of greater than 65% (as measured on a 125 mil thick
molded part); and
where the nonwoven article has a Hand of 40 g or less, at a fabric basis weight of
35 gsm.
In a preferred embodiment, the blend of the semi-crystalline and semi-

amorphous polymers is a heterogeneous blend, preferably where the semi-



t he di scontinuous phase. By heterogeneous blend is
meant a conposition having two or nore norphol ogica

w@bas®eeses t he same state. For exanpl e a bl endPOf/US2005/044686
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polymers 5 where one polyner_forns discrete packets

di spersed in a matrix of anottrer polymer is said to be

het erogeneous in the solid state. Al so heterogeneous

blend is defined to include co-continuous bl ends

V“I‘?&s@alhﬂ@ p@llyﬁ'féf’i i HERRGRESusYifase 8P fededlivambrshdis ‘fi)olymer is
it 1s unclear which is the continuous phase and

mﬁh@ﬁwwsﬁHMQUSMR@%ontlnuous phase. Such mor phol ogy |s

determ sidg. S Ganni el ectron n1cr sco Y,
or ! ot i SelSTadafe R R G ShER o BornBod st B3REE ink el hpore
andorphbivkieabphades i fheavagiat st;dat diortehﬁﬁﬁle@bﬁﬁﬂﬂdf bl podfners

used. By continuous phase is meant the matrix phase

i Where cngr B‘g}é‘ﬁéb demys disgreteppacketsc dispsraerb i apHmdex jof another

ér*l?saﬂ& éiogé%é&s lhr{hé‘schﬁits%té’gﬁib%%&r ehB6lis URhd is
nogeneous b |s nmeant a conposition havi

suh:ﬁnahttloallﬂcyuden eo-chtimoup hinlbwdsi edlergphbs eblemd tdompeacrds are

state. r. .exappl.e.a blend.o ners, wher.e ane.

o orbaeb s S BRE i el Sntienis e SRR oot g peE s e
haiReaifus phise.t [3acH dhdrPhsibay @ dSiARinBD ugig! é&ﬂﬁ(mi@ electron
determ ned usi ng scanning el ectron m croscopy

nimsierasrery (SEMen atemis forggamicraseomi @tMbfin theoevsnt therS@M and

i r%rg‘gﬁg ;((lg&"é?@éx{rtzita&'r ﬁg:hethep gEW IB?%VLEQH h?l (foégﬁisot%ls ?gﬁse is
a raeang ltieg nfaha»r phaseamsa thlemmgeﬁmmrlﬂem e ByndistentioBus phase is
trace separatg}tran3|t|on

fﬁ]ﬁﬂ@grﬁﬁﬁa %ﬁeb%a feIseRPUs Blendn i i sci bl e
bl end, By ﬁbﬁagén%o&@skﬁé RORRLMYa LOMpOSLSE Hpﬁﬁg?\fsws@&tlfany one

each of the Tndivid conponents of the blend. Thus

a merphoelegicall phade ms thﬁ sameb st@tanh Epr @mlde 3 lslemh of Tgo polymers
homegeg %)_llgeg%oqymv%ls nélSCl ﬂlca?nr%tﬁleg é)l er Bﬁ ah(LF (5 homogeneous 1n
hehersganeates. SihEm Tk Cﬁét@ﬁ‘uﬂ'étE L@B@V\Eé‘@mg electron

Figure 1 is_a plat, of tan delta & from DMIA
NERISIASERRYnt BY rmé?lélﬁsls mggnt Hah dhag thg 16?‘6 r°f mver?a QY \Rebymers

E’Eﬁﬂﬁ'xt@ s?hglfg - 0500 P& glgi H Js gﬁfnoéﬂl @ﬁn}re eF the Tg

Figure 2 I's a conparison unb ond nonwoven
sofquidssist s tacsingle osharp Hangti¢:8 Sergparatiecbon ¢l DMTAarace By

pol ypr opyl ene ho pol | ended with ffer
P oL 45T SereHte i de B A e ould 186 @hbrved for an
C QR B le VIR ErSd) Stypioglly) drespBRdid P 1t6 Alé Q@dBpdtaiiRROfoy NBAER of the

individual components of the blend. Thus a polymer blend is miscible when there

is one Tg indicated on the DMTA trace. A miscible blend is homogeneous, while

an immiscible blend is heterogeneous.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a plot of tan delta ( 6 ) (E”/E’ from DMTA measurements) versus
temperature for blend polymer Example 3-1.



5 Figure 3 is a plot of TD Peak Tensile | oad vs
Cal endar Surface tenperature for 35 gsmfabrics from

wdt@ndedasanpl es 3-1, 3-2, 3-3 and a honopol ynmerCT/US2005/044686
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control. Figure 4 is a plot of the Optinmum Bondi ng
tenperature for 35 gsmfabrir?s from 10 the Exanple

bl ends vs the Content of Sem -anorphous polynmer in the
blends. Figure 5 is a plot of TD Peak Tensile | oad vs
Caligipelar isSHI dorfRrisGITBE [sphtiodd  inwven Habfid ABAASES ih Mt&Ms of
Bl end Exanples 3-1, 3-2, 3-3 and a honopol yner
coHard(35 gsm Bbriss) fioDa peborRy aneNommpopmes ddended twithhdifferent

inventjon. and the clains thereto,. the.term cqQpolyners

alROhs g} ROPAmOGURT PSR b Aot GOSN g neat

&Eebﬂﬁﬁ99§@§0@@p5wﬁﬁt invention and the clains thereto
en a polynmer 1s'referred to as conprising a

nononer, the nonomer present in the polyner is the

pal I n Mo Ao | when

el 3 1€ Efo B TPk Pén LERETndal SR Tef88ure or 35

nesthrfabricstfam BléndBxamplesBhE 3c2B3® andia Hombpolyer@ntrol.

understood by one of ordinary skill in the art, that

the active formof the conmponent is the formthat

r @35H6 4 4 Plot bR TPRRIVES Bohding feﬁ[g&é?ﬁu&%yﬁgﬁn tf)al_ﬁpi@s REM

notati on nunbering schenme fort Peri odi c” Tabl e
Gtlulganipde blsads vaethe Contgst sfefenutamarph@ispoly@Adr i\ili® blends.
ENG NEERI NG 25 NEW5, 63(5), 27 (1985). As used
herein, the term "nonwoven" or "nonwoven fabric"

I SIS 5 tiva pIdY of THLRyak dlensikdoad V9 Tulchéardigfedfhipeat@t for 70
fibers fabricated by nethods such as, for exanple,

s gemehtiss Apm Riand Bxpawies g: 1 She Pnd Beshad hergopalymer control.
conmbi nations thereof. As used herein, the terns
"multilayer lamnate", "lamnate", and 30 "conposite"

r ERAILEDeDEAGBIRHON r uct ure wherei n sone of the

e by SR R BB e copolymers
S piéaRe B OMPBrEERRNS torRMRoNoh&d] F8E thedhieh f thi
ot her sﬁg{g@ osed in, or ot herOV\D 80%6/ OGSGGSe oses.o. °
PaveusI0en! tridams theretn when atradymercis géenfed|togs comprising a
n [ etig Q u I3l h
o, B8 ffer BYRERChY i ALy TR oha T of e
Anfdhdm203; Liked 58, whén chtalydd cdidponents hreS d8sttibediths comprising
5,188, 88 ' es or cqonposites may al so

, uch | .am nat .
c BRI ﬁta_glfu‘f%fm_ﬁ 08 %reawgonsﬁssﬁ i BS TSRO0 B3, Bf ordinary
T 38111if $hd Art Bt B ScHRMBHAY IR SoripienPisAfie RV that PGS with
etc. The | am nates and conposites of the present
i fheamenamers tmprodusrpdlwaeisaylde siewf natateonseumebeging scheme for the
dbL i &HE Fab TR Sl Ms Sise ARG Rin! AYEl olBY GRACAL AND ENGINEERING
NEWS, 63(5), 27 (1985).

As used herein, the term "nonwoven" or "nonwoven fabric" refers to any

lwy}

material made from the aggregation of fibers fabricated by methods such as, for
example, spunbonding, melt blowing, thermobonding, or combinations thereof.

As used herein, the terms “multilayer laminate”, "laminate", and
"composite” refer to a layered structure wherein some of the layers may be
spunbond fabric and some may be meltblown fabric such as, for example,

spunbond/meltblown/spunbond ("SMS") laminate and others disclosed in, or other



conprise a material or a conbination of materials.
Each | ayer may al so conprise sub-layers. As used

whesoeieseeani sot ropi ¢ behavior refers to fabri cBCThES1008044686
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different 10 properties in different directions. For
exanpl e, a fabric denonstratifrg anistropic el ongation
woul d have an el ongation in the machine direction (ND)
different from its elongation neasured in the

t rapsvRES fuclll 4seRfnhQ %e(tfﬁ@) or biRr SHMeti@BF hﬁtuP&Mnat@ﬁélosuch as
be characterized as having an asymretric stretch.

t rﬂlscl@)cémpl dor @XﬁénplanUs%tFaﬁmtcth‘hO‘ﬂbEO& ypilexT06; f‘nh@S 727,

on| n irection (MD) 15 .
S Api v} BRI SRR SRRG & EhoshEs,anay also contain
t radlspR ﬁyerd lof gpiiribefd arddmelthivovr Rbfits FiNaiioas tb@bindtionssuch
this _context, nmeans | ess than 90% alternatively |ess

t rﬁ&@M@%gSMM% eds iThadamizates Agd gemporiiss aifihe presentdpyantion
%% 9519 yrre ers ofp{hg@éln%ngr Bipteydre rmatel‘?zfls I?nilah lﬁﬁfr erfle?y also

S, copolyners, terpolymers
| ruommxsb ymeaterial ©o rpoirdimagon 20 nfatarrals (Edoh 1230 nvayi addot cothprise
of Erg}pe)(/l ene. As used herein, the term"reactor grade"
#%%S polyolefin resin whose nolecul ar wei ght

d' stri bad uedd G, , anNotrd cygéh‘%pi%f SefeYs t@%r&@th:ﬁﬁ%ndlfferent
substantially altered af pol yneri zati on, except

palroRarties wglifferent directigng | B exariple, Frigbrie dpmonstrating anistropic

B gelﬁélﬂrgéﬁl)r?w&ﬂld l'ﬂlgfh ldﬁi %ﬁ)n Qll (i“lt Iﬁﬁclim 81?60&8{1 &Igljﬁ)g C%?%’gertltofrom

rization een rea or s
t I‘itsaﬁﬂmlpntmeaswhdtlﬁﬂhe a’ahSWersb efiteceony (’BID)JS Thy sexhe fabric may
average nol ecul ar

lhal ly re \ﬁxé ht . As us
h Sé’ ohgRCENE @ﬁ aVNZ 1S APMEIC nifrete ﬁ"b dgxamp the
r %[s%ﬁ@ﬁitcegehabﬁbrt chIgy mad %lcgﬁatmm Xfle WASRI BirfRionS(MD)

gclo pent adi enyl " ring which may be substituted, or
desn stantially lmeth@mthe(@mtlas in Heetmansyersé Idumt@ne(jf Djhi Bt term

t tu a
e Rl ot st RS 0% ey o thap s0%. o
haésithn 7528nadi um n| obi um tantal um chrom um
nol ybdenum and tungsten; is a substituted or

unsubstA Beeddhersiay %éﬁ%@/l p@lmpylsneh 'BiopYisRe pRYymsn" or "PP"

2
oo PR S SRR A Kipgly o, PRkl Pifbprising
arfraah §Q to 10y waight %rofpkdmeteple. gr oup or an aryl al kyl

; d 1-3; =-3',, =0- 3; h f. mrn+
< o B, b adiar ragf” 1S i RSP{tg esn Whose
nmeh@lbouldrurwéight i disthiButich @MWD)3 bhepoldivpdriiey, Chadr Aot Seen
may be bound to one anot her through a br|dg|ng 5 grou

T subﬁﬁ@rﬁwllys altersd c aftery pelygncsizatiany grespt whirc peliefizinge with an

Slﬁﬁﬁ&lﬁ%t?d WD & Qarticularly includes polyolefins which, after
polymerization, have not been treated, or subjected to treatment, to substantially
reduce viscosity or substantially reduce average molecular weight.

As used herein, "metallocene” means one or more compounds represented
by the formula Cp,MR,X,, wherein Cp is a cyclopentadienyl ring which may be
substituted, or derivative thereof (such as indene or fluorene) which may be
substituted; M is a Group 4, 5, or 6 transition metal, for example titanium,
zirconium, hafnium, vanadium, niobium, tantalum, chromium, molybdenum and

tungsten; R is a substituted or unsubstituted hydrocarbyl group or hydrocarboxy



two hydrocarbyl groups (a preferred exanple includes
(CH3)2-Si), if mis 1 then the Cp group may be bound
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14 atom which may be substituted with one or two

hydr ocar byl groups (a preferred exanple includes
(CH3)2-Si). 10 Abbreviations may be used including: M

= methyl, Et = ethyl, Bu = butyl, Ph = phenyl, Cp =
CYg@b@PRVIBLreMydne tRY carbdf AtdhE Wity B¥ GlHAREE tLadiRay,lan alkyl
Ind = indenyl, and Flu = fluorene. As used herein,

" STOMb e alkpnyl gropp oF en epdglyl grpenand enel-3; pe)-3oapbonatsl the |

t [ 0Pt | Ly be .
caim GR-RAT b calih B e RE WL SR AR O Hurlordim i
a X bud theabeshystwopOp tigraupspnsi bé boundao dwe adohet tHeolgh a bridging
di oxi de suypport wherein a portion of the silica i
hﬁ?‘a&@ WEJ.GE dHYPIARY B SEHP, KatamerhiGh may besistityed with one or
f ltweriyafocayt atdul ATRRANESmMpRY| I Ik -
cotﬁteaiygiﬁ)ng cgfnq&ggg?jg i ncl ude, p%{lkg}raggrg@t{%?ism’q?felg 1tsol, then
i b Gagrow mapbé heundda Raviaiarhyidggrgroun @ svhactdisdypically a group

or [ ¢ flyorine cqnt.aini ng conpounds., 20 used

A PP Be SABHRLRL PG SREBNE B ar R eighBR peferred

ofexampleda¢lude (CERyyBiINents: (1) one or nore

nmet al | ocenes; . (2) one or nore activators; and 5131)

opt i onatabyevighinns gayhsrused ifsBsing: Mmp arathyloRss ethyl, Bu = butyl,

Prpgf .2 Y i de «al ' - -

ety Pl 08 e SeRipEntaiEpis Eor 2, IHRARRER ScipLtdediy, ma =

stindenpil, endFlu ©flaerensat ors, ionic activators,

non- cooy di nat,i ng_ani ons ,and, the |ike. 25 As used

her ei n s %iv RS SFPRATE PFois mrl C(?’Qp??étfqnnerayef%t%%m%??unds

OltiRdt iafe pdEuiaee land Puions titat WRlyldpienfIBi B cafciidd &Lco(iljﬂ@@d Q¥ith a
e

more (as_measured bé DSC- second nelt, described o
b&rlogsn. Ker gxaeplpes Hnorided sipport spmppsitens cgoby aesiliconglioxide

def. ef+ n _pol [ heat of .

¢ SRR b Ol BB of Melinos ard8Y of 1BF Mo s, witn
délsorindeor hloping. cdfthiningg compoindsTm) Sujigdk fluorine containing
crystalljzatio O tenperature (Tc), heat of fusion
(ﬁ%‘)‘lpgwaispgﬁ y &30Pt rHIW? rte: dBYIEAMHF nBHoTiRG (fgntaining
t BembohddRWhdar Qf%ﬁ%ﬁn@@&ﬁéiﬁi@%oh@oﬁl%@ﬂ E 794-85.

Differential scanning calorinmetric (DSC) data is
obt ai né¢ ussd herein, 1 metablloeangrratalyst systhmh” BINOprodutti afeoiBeting

2 63,RCT/US2005/ 0 86 -9 Per ki n- El
pEeP AR (1 e ST ke e Tehandal Fieds FivalFS and ©
29fiffonaligg lohaeorantbré happat kompbkitihs. D¥referrddC AdtN@tors include

produce different DSC data, the data fromthe TA
| ALY ARGS s&%\&gpg 2aihdaumexge yasly . madifisdanetiudplymioxgne),

: gﬁg@lﬁ_ﬁ%’%ﬁ% g&élvd%taotl'g 1(:5'fgc At afit @ B l-doBrdM itk AHTNS ANPIHE like.

As used herein "semi-crystalline polymer" is defined to be an olefin
polymer having a melting point (Tm) of 100°C or more (as measured by DSC-
second melt, described below). As used herein a "semi-amorphous polymer" is
defined to be an olefin polymer having a heat of fusion of between 4 and 70 J/g (as
determined by DSC, described below). Melting point (Tm), peak crystallization
temperature (Tc), heat of fusion (Hf) and percent crystallinity are determined using
the following procedure according to ASTM E 794-85. Differential scanning
calorimetric (DSC) data is obtained using a TA Instruments model 2910 machine



5 recorded by first cooling the sanple to -50 C and
then gradually heating it to 200 C at a rate of 10
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before a second cooling-heating cycle is applied.
Both the first and second cyé*e thermal events are
recorded. Areas under the nelting curves are neasured
and used to determ ne the heat of fusion and the

d Q8 aeferRin-EImes I 7Ninhdhine! e Hﬁr &RAE thhP tie’ YAt Rbtrhédty 2910
(X% is calcul ated usgm% the formula, X% = [area under

t meachimevand thg HetkamEgmeniSC- Bn(wbmle @smacardyﬁferentlbsc data the

e eat_of fus gop
NP B RS e s ReP 26 8ol e MET CRonlPR} aRgpine
beppmbirﬂatélgrob {0 eip hﬂaaeaeuymnudﬂaﬁﬂlb@mpl pony t 1Dhe DSC data is
Edition, published by John W/ e% and Sons,

1 gesgrden bybiiighCaphing g Fple 19 -50s L?élédheasgr@wllwé@ameg £ 0 200
f Ué' a9 rfat% ]1? &T%l%‘hf yﬁ{eag is {)ty ;RrZ%By’befggF nE g{lteg Bgfore a

eri~ &rysial nmers, having apprecia

c ky®indldoblihg-Heating eyalells apylidde Bsth ahdI fitst afd Sddnd &lytlg thermal
neasur ed and reported durij ng the second heatin cle

( GYerieapnEscorded) ATey urdes the Meltng G psAls RIS r@% used to
haWeAdineOfRah&d: | ¥e'r¥sidPWnl Ce! Ge @ée of &%ﬁ%}hhi@ﬂ't YThé Nfercent

melting tenperature Is typically neasu
r epoetalledtyd(@¢%ohés tdleulbted sisingethe ifognulg,cX% =J@reRrurnder the curve

hfulRE i 1 Uit ongWartid BOF tof Y Gotifontor the
aln@mbpél y%f 11’ majon eRdrfher QoffipshétitZ ETHebE val'u@s)/ ﬁlr Bfare to be
st al ei/? 8As used herein, the softness

nOHRRFEramIhG Bolmcratandbeqk, deutsh Fiditipne @ubhqh@d by John Wiley
B

TROD%g cAlstadlitte polypropyiene. Cior ﬂhé)%ﬁn-lbrbtstablmd?q»alyrners hav1ng

The Handl O Met di
uﬁmergmal?legwamt&ﬁmme thq' gusdfing HEmpeRtiee g WRIvAY greasised and

t R&opted t @rirgh thef §&'bh& hehfifg "Belel (dratdcOnd RED: For th¥WOsemi-
speci nens per sanple were uséd and 2. Readings are

kémprni@usmplmrs@ having pymparpiivaly v tewels of erysiaflinity, ihe aarlting
B8 T2y W e R M UL ey e
anoASo uke DI h&lamremahteethd wmmenl haged mpﬁaxﬂy W) haldielg it at

?qlfilllf ?F%rg)ebei;\grﬁé’pr %Igg bUt I q@ﬂf gﬁlg}(sg QF rrr?ammlze the

M{mzﬁhg@'/ US2005/ 044686 -10 using poI ystyrene
standards. The GPC data were taken on a Waters 150 GPC
usi ng Asrused Bireimethespiieess o€ d npTweaN fabremis mmsasured hecording to

S BN AR ke BRSPS B AR
model number 211-5 from the Thwing-Albert Instrument Co., 10960 Dutton
Road, Phila., Pa., 19154. The Handle-O-Meter reading is in units of grams. The
lower the value of hand (grams), the softer the fabric. The modifications are: 1.
Two specimens per sample were used and 2. Readings are kept below 100 gram
by adjusting the slot width used and the same slot width is used through out the
whole series of samples being compared, preferably 10 mm.

As used herein, molecular weight (Mn and Mw) and molecular weight

distribution (MWD or Mw/Mn) are determined by gel permeation chromatography



conditions were an operating tenperature of 145 C, a
nomnal flowrate of 1.0 5 m/mn and a 300 L
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typically 1.0 to 1.5 ng/m . The col unms were
calibrated by running a seri88 of narrow nolecul ar
wei ght pol ystyrene (PS) standards and recording their
retention volunes. Pol ypropyl ene (PP) nol ecul ar

VWejsHipotRtHaR dRd8rdsaiTas PCEghta' SeRQakdion 4 Ma¥&E $60 GPC
cali br atl on" approach and the follow ng Mrk-Houw nk

c owsfrigi thieebhodex mixed bedi A/Tg§0M/S egumng The soiyentOrsed waph,2,4

0 0.8 5 A.th ord d to th
C aehispSoenihal fortuh s 0wt SF el antiokifatt ifioSx B, mpé R
t adloaditisnsiwareainyopefitiby tediepdttreMfl148 U, 4 Hof@id] idherate’df 1.0
clarifying agent is defined to by any agent that

c ankérem and 4 ﬁlé)snL Hjecton vpluatee Balytipns for injeciion wese4ypiasty 1.0

ef ast 20% 1 n. haze neasured
e B e PRl S DM PP R e
C Qfmaﬁﬂﬂ weél gﬁt%lﬁmeqpﬂﬁﬁsmdakdb’hﬁ& redu2dihg tHr retention
cl arl fying agent. A nucleating . agent is defined to be
aryolugpgs: ?qurzme%(lrl’a mrrleqwlar visight yabiep Beg alculaed using the
I r i
P ‘ang*eraf &ﬁib Bi’l‘*’ F@%a ?1 a%ﬁ‘ggée{%ggfvg%’ nggcr @:&%@Tnk%g%@ ehts:
as 3, 4- dlnethylbenzylldene sorbitol are exanples of
nucl eati ng agents, as are 3‘?@?1 %5 i nor ganr c fillers).
Bl end Conponents -Seni-Cry {Fne Polyme In a
preferred enbodi rnt, the hl'pm,mof)f this iggention
conprise from60 30 to 99 weight percent of one or
more seni-crystalf® ne pol yrfe3x é%ased upo®-§he wei ght
of the semi-crystalline and seni-anorphous pol yners),
preferably from60 to 90 weight % preferably from 60
t A 8brdverdefit i%lseprteﬁeﬂmmqg (Mwmvﬁ Reteﬁti&’ﬁvMﬁne points. The data

2006/ 0 5663 P%@U EO / 04 -11 V\EI% % each
seffre Y yhfFrs P’r APyl ene and from

O0to5 vve| ght % al pha- ol efi n conononer (based upon
the wei ght of the polyner), preferably fromO0.1 to 4
weh glatifyang agesf isrdgfingd torbyrang agént that sauses gtHcaS%I 10%, preferably

b IR more Brr B of e Ou RERORIT R s s et ora
C Agh Sidld@l chip ficoidinne, A@DMGIDQOO@%tceﬁ@areHQd tHeSame
hept ene,. octene, nonene, and decene, preferably

ewﬁmpeﬁeon withewdhe elanbiing ageAl Aapelsatingaesntds saﬁ@ed to be an

additive which forms nuclei in a polymer melt to promote the growth of crystals
(adipic acid, benzoic acid, or metal salts of these acids, sorbitols, such as 3,4-
dimethylbenzylidene sorbitol are examples of nucleating agents, as are many

inorganic fillers).

Blend Components -Semi-Crystalline Polymer

In a preferred embodiment, the blends of this invention comprise from 60
to 99 weight percent of one or more semi-crystalline polymers (based upon the
weight of the semi-crystalline and semi-amorphous polymers), preferably from 60
to 90 weight %, preferably from 60 to 85 weight %, preferably from 60 to 75
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C2 to C 10 olefins or alpha oI efins do not include C3
e.g. propylene.) 10 Preferredlseni-crystalline

pol yners have a nelting point (Tin - second nelt as
rreasured by DSC as descri bed above) between 100 and

twht %€ E&heRhH-crRelNREPo1}her fRptERE cgfyfézn%ra"ﬁﬁlﬁ/om 0to5

be en 125 and 160C. Preférred sem c i ne
poYeigher % lakphe-odefime combhamerr éhaeerﬂJpOm dhe Ovelghtoof g0 polymer),

o B PSSR i, SRR S0 2,

ange PpRY 8lefRl OmoABmMEPRG Qg/tm 0faffhargeéfin, phdferably selected from
nonwoven applications. Preferred sem -crystalline

pdhe EBeup avEstHE Pf tlydenco buseneprnsatensf hoxyme, hgptengsactene,

L oL [ s
I reftgddnieon (Farl plegdoseany] s irﬁ/@nﬁbrefwéleﬁeﬂ copolymer is described as
Ay 5 BB LS 5 5 SRR o A e

t qd 620 oMia o@ﬁlpﬁ@@l%‘ﬁh@go Ryt Dbl €34, pidpyRaehn/ m n/
1.3 mmmn). "Hgh-crystallinity polypropyl enes," e.g.

those Hiefeirad somi-opstallineveolgsers Jawe s meftmE2poivPETmca pecond

o541 o s SRR BT 08109, 7€ oty

al‘b@tv?]&ﬁ ,116dd a60°m:f&e®éralﬂ9®eﬁb@’emm5 and l@BSZb may be used
in the ce.of this invention. Suitable exanmples
i ncl udé’rﬁ% ﬁtiré?@" & Pobymers hayg érmerlraﬁt)\g ratr of frep 0.1 to
Smbéftfg/mmi‘t 34:&@&9{3@1§x§tmg/nﬁﬂot&mluls@ DT@QS kg, 230°C),

pol yners duced ny means i ncl ud
s@lspﬂcnaj)ky fos Ispurr Yondyapplichtsens, and)preberablyi 420-2008r dgiinggh for melt

Zssure I n aﬁgﬁ icularly preferred enbodi nent the
PEDVR ROV ONST\PRRICANUGES.  Sof Ul herein have a nol ecul ar

vvel ght pdefefred Bethi-@sthiMaé Molynttrs Baveranl Elpsigationedt B3radd of 700%
between 1.5 and 4 preferably between 1.5 and 3. In

afbt Ry ppfrfeﬁablm 30 te 8 dromantmeasiied et ASTM dpya3dne in/min /

DoOK B b8 S RS EAR Pl i8S IR SRk

cat al yJ$refered semsi-criystaliine phbmeesthodi a’rﬁ’rﬁecpnteF lexureldModulus of

2 a0 BR a Dot e IR LB s iy AREM oo

6Q&<09rmmafne/ s ehara hy 7ﬁ1gi@@§stmﬁﬁgy[>émﬁr@m&{ex " 8@&0 those

nore, preferably 90% or nore I's measured

destREeluch hawe 230/096 091140 MR beart s Hcat | on ¢ hat
any Tragly pRgyRAY HBEnftr HEVAB0 B3 REEN™: EGHLAIMASE Hliting

point between 100 and 160, and an MFR of 200 dg/min or less may be used in the

practice of this invention. Suitable examples include polymers produced by
Ziegler-Natta catalyst systems, metallocene systems, and the like. The polymers
may be produced by any means including solution, slurry, gas phase, supercritical
or high pressure. In a particularly preferred embodiment the propylene polymers
useful herein have a molecular weight distribution (Mw/Mn) of 5 or less
preferably between 1.5 and 4 preferably between 1.5 and 3. In another preferred

embodiment, preferred propylene polymers useful herein include those produced
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propyl ene polynmers that can be used in the practice
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sold by ExxonMobil Chemi cal Eonpany under the
tradename ACH EVETM  Parti cidfar| y useful grades
i ncl ude ACHI EVETM 3854, ACHI EVETM 1654E1, 10
ACHI EVETMB825, ACHI EVETML605, avail able from

Bvyomivtitioterehedralgal systei¥pany ahéthé‘ﬂoé'fﬁb@dimeﬁﬁ?ﬁ?éfened propylene
Addi ti onal fgr eferre progyl ene pol ymers useful in "theé
prPebmers useful Rerein Hghidei thesei kavingda compesitipn disptileution breadth

h 0 I r [ f
EATRBNCHTED B G0 of ARRC BierG R0 18 ¥ bpnBYE P8y d P b ore,
1 @2efErablyPR% 04 2p0r&P(ADBR s REashfddds deftribe8in WA 9B1E¥DB3, with
1,, PP315.5 and, 15 PP9852E1, PP9272, .PP9513, PP9544, ]
pds gdificatiop fhati oy Iraetions; hayme; @ Weighy| 9iceies maleolar weight
Ut ! e 0 | .

aﬁ(e a)\zlgfi?\zgalsgmf rom Edrxiglnsg/ébggfdl%ag m cald @%%12% %%gl.nfcfrs that
PR7O B ugerd) in thepraglégernd this mbsdiieneimclude diose pegpylene polymers sold

sem - i Q useful herein have a Ma ol
p%&nt%‘%eﬂaéglgil {tﬁlaeﬁ] lli%o OTPARY o MY ‘7ry(ﬁ§ff eg?(gepa‘?lﬁaﬁé%& M.
ﬁﬂ’drtimﬁrly Aeefprr g?a&léﬁhh&lu& eﬁmlem%ﬁ:v?? 383@016}@}%8{131'& 1654E1,
t t , t
| latinee 33530 QS 51605 Svlebigofgnty Ergnbionll Chemical
q . | yv&is . _
nol ecﬂuglhgl‘?ﬂl\/\}/gii(1 gﬁ?’ogf@ﬁ?hﬂ%}ﬁﬁg?%ét a ﬁ? ng} %Igi Bél‘rigl?le{:saunseﬁﬂ n
b éhehpraotecsrof this i0GMtign mxiludechéseq@6p R lynmagolymers, and random

alternativel , 900 nol. .t.o 0, 00 /mol, 2
pfg?%wgsﬁsyaﬁ‘?ﬁ‘%aggf& %r%‘é?@f f@emﬁx@?rﬁwx wfwhshe grade
betmesPAL034E9, BP10a2e PRI, PP1045, PP1032, PPEf@®H1E®P3155 and
sem -cr]%/st al line I%%éiners may be isotactic, highly

i $5P8E 1z, PPR7Rq| 3i EPIN4, nPRHI6Z. syindseme cinbtances nimpact

: Ch ! ) | ; o
COSpATRBA E DG AT SFENEL 8 DT BTy
s éoom BoxaMaliibChémieal(Corypamy (é.8. BPH3QIH2). i sot actic

ol ypr | ene. sed herein, "isotactic" _is defjined .
gs _ﬁg\,&ﬁén%tﬂeq @Q@?&ﬂi% PESTER ?eeﬂrfémt%lfa%? pplyates uspfuy, herein
haxi @ niltidgSesiht #eer thaRl 8670, prét&abRdTeREr HEA Ii‘fll/5°C_, anc\l/\Bost

groups derived from propyl ene according to anal ysi's
2 0Géeras o satpChagShHTS) and@se heat) of Hysidig Of IgviterAthan S /g,

h . i ahlon A C e havi .
BBty 1000 5SS o611 5 AReATEAR e s
18éschivEd alavea desi rabl e enbodi nent, a pol ypropyl ene

hono- co-pol ymer  having at | east 85%isotacticit
is t he%gﬁrﬂ“-’le?:‘fl sgiaht o€ tg?JIS?Wé‘FFYS'iaHm&nBQIM@PT can ‘be Between

enb,00o Tl td 50060002001 S hidrhAtiR1yP 90,906 '5/8t62500,000 g/mol,
preferably with a polydispersity index .(PDI -Mw/Mn) between 1.5 to 4, preferably
1.5 to 3.

Preferred semi-crystalline polymers may be isotactic, highly isotactic,
syndiotactic, or highly syndiotactic. In one embodiment, the semi-crystalline
polymer is an isotactic polypropylene. In another embodiment, the semi-
crystalline polymer is a highly isotactic polypropylene. As used herein, “isotactic”
is defined as having at least 10% isotactic pentads, preferably having at least 40%

isotactic pentads of methyl groups derived from propylene according to analysis



5 least 90%isotacticity. As used herein,
"syndiotactic" is defined as having at least 10%
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according to anal ysis by 13C— NVMR. As used herein,

"highly syndiotactic" is defi lded as havi ng at | east

60% syndiotactic pentads according to anal ysis by
13C-NVR. In a desirable enbodinent, a polypropyl ene
hap3 corMvee- R@h}féﬂsﬁerﬂﬂv"‘ﬂ?%ﬂ?ﬁso a%?@’t s%@%’lé‘&) shaving at least 60%

syRdi otacticity 1s the sem2crystalline

anegdthgic RS hé®idin RRYbE mCJNMR 1195 &Qraﬁ)@é Uibbdiment,

havi ng at | east 90°/gsynd| ot actl city is the sem -
c rayECtlmfPP enediingqrear, comoéﬁmercb@m@rae teiast 8586 mota&nmt)oisclhs semi-

pt.e t, blends,of th
ntull%eﬁpé:lgnr%%rlrl gne&fort }(ﬁ)e% Pe%n‘guﬂﬂl |S§W'Cﬁ'§éggﬁt o&m%rnl@as at
orleamp(a.%smmrrpr pRaised heeitesymdiobrEeisiRERed BEhNBh O [east

of the sem -crystalline and sem - anor phous pol ynmers
rle’/eF)aIdllqtaﬁlcmmglde,alreferabﬂmMedSﬁ 40%, AGcondmg ho aPralysis by 13¢c-

PSB! Sl A7 BB ADLe e B Al SR o
LSO IRIBPEL ORI OTBEISE: o BELS0R 7 W

aleptbadiwhapt,i m polypropyieneshomoef@r abipylyiednhd¥ng Oat2@east 85%
ref rabl from12 to 20 weight 9% based

uﬁglg&]?tﬁ (icﬁ}\& Seofse%ﬁgryé Yiey pelymepy efl'éraé}?lﬂ}ﬁrt ﬁ@b%film%t a

Olpedpylene %m QFRbo-potyrerHaviny Qllgas{i‘l%% S}Q'Jd?(ftbalcﬁz ;& B

fromthe group consisting of 25 ethyl ene, bute

pERstaflne nodyeste, hept ene, octene, nonene, and decene,

preferably ethylene, butene, hexene, and octene,

preferably ethylene. Preferred sem -anorphous pol yners

h BlemigComponeif3 -8 em2 A mueplituls Piiyng@nononmer s useful in

this invention preferably have a percent crystallinity

of 2.5 to 35, preferably from2.5 to 25 % preferably

from Sii 9 péefertéd ShsIdEmeR|, ¥1chdOoR R t

crystal lini t?/ Is determ neg accorgllﬁ\]&%ogqéﬁlpﬁéﬁg& 1 to 40
M@@ ml@entote?smp|omenbraksweammhamlgxﬁsﬁqaased upon the weight

USZ 5/ 04 14 Pref d
po r?e?es uge AIFm? And jpemi F‘ﬁ\?g{#S% rﬁ’%gﬁﬁfsr R g]ﬂa@%magreater
I\/Eiah 16 to WO Radight 9%, feferdbdy BOR0I 0@/ 40 Weight R ﬁrfe?errﬁml Yroilr525 to
to 50 .dg/nin_(as neasured by ASTM 1238, 2.16 kg and
25@(37 e‘%‘% péci Hl Fyme smbodimenss ribie salppam@mhpumolyarms comprise
pfn%fpﬂeﬂg’ Iai'id Hh 104893 it % bPbndBE ok eWNiNE 1R olefin

5 applications.
comonomers, preferably from 10 to 20 weight %, preferably from 12 to 20 weight

%, based upon the weight of the copolymer. Preferably the alpha olefin
comonomer is a C2 to C10 alpha olefin selected from the group consisting of
ethylene, butene, pentene, hexene, heptene, octene, nonene, and decene, preferably
ethylene, butene, hexene, and octene, preferably ethylene.

Preferred semi-amorphous polymers having from 10 to 25 weight %
comonomers useful in this invention preferably have a percent crystallinity of 2.5
to 35, preferably from 2.5 to 25 %, preferably from 5 to 23 %, preferably from 5 to
20%. Percent crystallinity is determined according to the DSC procedure

described above.



Preferred sem - anorphous polyners useful in this
invention preferably have a DSC nelting point of 105

wE2m6/0636%, preferably 90C or |ess, preferabl ypCheswesm4686
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25 and 90 C, preferably bet \ggin 30 and 80 C,
preferably between 35 and C, as neasured by the
DSC procedure descri bed above. 10 Preferred

sem - anor phous pol yners useful in this invention

pr ef er ghtferred a¢mi-amotphos rPolydedts alsefP R QBist inO8ntion preferably
distributjon of 75% or nore, e(E)referabl 80 % or nore,

préve el FoweRatc fhPd, op2(0edeimiry guo mblymb? ¢ ) dg/min (as

f h I I i 50h at
SRl of DRSTRENPTE! o 048, B8 SR B o, g v
pabpheations) amdrpdéfetablyy 700 ec @000 gdgimirs or apelt down nonwoven
frac i ons: and wherein each of 15 these fractions has
‘@%P % comonomer content with a difference of no

gr eat ePrefeRad séfi-Wn¥rfhols %l})ﬁ?&s uetfaf e akk YindQio ;greferably

(relative of the average wei ght % conononmer o
c BuE ¢ rRSC nﬁi@ng peist PHAYS &€ eor dersapredatally 90&Grpe less upreferably

' Betwedn &3 903%) fep%tl}? Lgtgll% %?8 Wﬁeg@ A g?&?ﬁglyhbetween 35

i nternpl écul ar c@ on
Ctapd)r7§r A€y aslrﬁezdﬁntedrbmt]ﬂEEDSﬁ?)prtbdwmfé&lesérfb%dfab@sfbat ion in
hexane as. foll ows: 20 about 30 grans_of th
seni - al?ﬁ?fﬁﬁﬁL§e‘BbP?Hﬁlh°P§ Peb‘fnqrwéefghm thig L}B‘é@ltlﬁﬂ preferably

@i an Ht@miohehlat Qon%goéiﬁ@n &@tﬁb‘&ﬁoﬁ b ?5%'19 Sre tc‘f}gféragly 80 %

introduced into a th [ass bott
wior imeter pweferaplya8dn gommom, Sﬁeﬁwgabbf 90%ganmora0>3:6weght of the

ng afgﬂr%a?sl%gz{ﬁed %2 ne (ngI aI accej-{af?l hé]@g{?eﬁetcgon%wtﬁ a‘leg'gqlgﬁ/ce of the

Mipslytiee 1ﬁ)f1mmﬂi’ﬁvély @Fdﬂ:edﬁag or $068E&ihg | fFacBEke dnd WHehén each of
contents . of the bottle 25 and the seal ed bottle is

e dRriiaps des apsight 8 comgnromer qestens withia differcaeriofato greater
t 0
| Sah 0B NrelhVe) S Platonl) | e CERMT of e ERELI %
2 gomonwrseratf t]28®pol§tm¢rh é" hefrhcodnstdre sbipimed adientpeeatireincreases
| d
L5 o) MR R, e RIS dhhdion
I 88 itigl Eop o3yrd€tdig C sberfih el S%"tthéi‘ﬂéﬂﬁﬁcﬁdi’laQBﬁ 79 helheVa fbni%ws
to 425 mM and 30 the bottle is naintai ned at about 31C

f 8bow B0rggams of Hiease@dmcénh@xsm,olmm ingutvte smalb gubes dftabout
S I VB o I L] on

SRR (35005 ol 888204, 1R bASAEE UL B R s
Chottlearlosed wiitic am:wrrgap dlong iith Stanigest o2 00T, %%ﬁi&xidant

T SR o B B e WO
OBtifdipAnikturé Sﬂﬁﬁﬂﬁx‘l Hﬁ& 1s‘ori§dr§éi®ei§ a@ﬁe@t@ptﬁé’& J? byt Gottle

bet ween st ag The soluble polyners are drie
wand;the sealpd batdla iy maintined @tcnbpuswccﬁar 24 bouws. %t the end of this

eééﬁ’ dgg}?en&o%ﬁo%nlls de-crz%tgc[ QQ&J ﬁle r8sid8d t¥emtaed wﬁﬁ/ agc%tlonzﬁ hexane

OwW €O
for an additional 24 hours at 23°C At the end of this period, the two hexane

solutions are combined and evaporated to yield a residue of the polymer soluble at
23°C. To the residue is added sufficient hexane to bring the volume to 425 ml and
the bottle is maintained at about 31°C for 24 hours in a covered circulating water
bath. The soluble polymer is decanted and the additional amount of hexane is

added for another 24 hours at about 31°C prior to decanting. In this manner,



5it is beneficial if (1) a single sited netal |l ocene
catal yst is used which allows only a single

wat@abioetsbxal node of addition of the first andPCBUSIVAS/044686
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nonomer sequences and (2) the copolyner is well-m xed
in a continuous flow stirredank pol ymeri zati on
reactor which allows only a single polynerization

envi ronnent for substantially all of the polyner

Chddtisn®bf tHeeseaRRBIoYIRYus pbBmidr 8bRIbILE FRO m@rsﬂ@%d 62°C
pol ymers useful in this invention preferably have a

noire ebtaied\ab itghperatiues incisases of apmxmtehf?mememf stdgss.s The

R iy L

arethyleref ddntelnfl Thpdutweedpolyinghasi@githe dd¥re® &Sy composition,
rs |1ar1]1 tjde honopol ynmers and random copol yners of

[ )
B?lb eapficial it (1) aiiele siodanttalicens,sataistas uesdvarieh ke nly a
sfng§é @t@ﬁétﬁ:lal mea& bf ﬁﬂil&ﬁl S’F t'h }'gt_}én& g}ég?nd %odo?rﬁ:? sédi@hAces and

and or an MFR mn ess, and
C c(ﬁ) alemopsb'mee oy wglll-lnaxed pT ) pgrlt'mueus: ﬂywtsm'rled tartkypolymerization

pre rab otact c stereore . pr opyl ene )

P rrEATA P hibh RN P o SRS RS HistiPhioht SPieSREnt fag supsgangially
r alicNthe PElOmNEHairdfof BicdpoBMerand at | east one

conononer selected from et h){l ene, -Cl2 a-ol efins,

and corbrfsEed ssai-amorphous g yrmr&ftéﬁ%lbuy thiseinvepfeanpreferably

CCH%% oc‘leaflarp(w% lte&?cnﬁm §1§/ﬁiflg/£r{gog? wwﬁ%x{i %it ?eisgﬁhan 5,

wt % pol yneri zed ylene unit don't
mmrgﬂetabbfbettheerpbﬁ g4, prefesablypbeteeerolns iand 8r rml ecul ar

t di t 75 %
ol 1§ nd BPHET byt st e g sl B b i aas gpmi
S%OI'BWJS%OM%I‘S Ricludb Wi ol‘%fefﬁ ﬁldtrﬁﬁddnﬁe&%lfiﬁé’ﬂs 3¢ Bﬁ‘ﬁby]ene

upper limt of 70 J/ g or J/ g and a | ower
fhazmslaghe@? ofxfugiog as Ha@rrnmn@ b)zé &ﬂf@rpnw@ |ngm@ﬁ §t11pnm¢tr|y<6BSC)

nel t of
DY Ol o T o 0SB o F s L o
2 pi@pyt@e ABTMidiB3@:ferdblp a;btalcnu htafebpegnraebﬁfpyﬁeﬁe mlsbanﬁﬁty In
sen i nyvention as a sem - anor

usef in t phou
parlg?ﬁls’f emeocgwegfotﬁwe Y ftha Mﬁ@é}oaw@meé%pm@wene and at least
Crost @rhdrdntey Q:‘Pe%tctdo froth %Hﬁ/'i&l@r Qﬂ%,%faB! | 8R& combinations

sequences. The pol yner can : a propyl ene
hcﬁhﬁamﬂ yitreferabiy thiirairdoni eolmlmlee rOé gmpa'lelnt)conmndq:ssﬁrmmtlédﬁt%

noer. s ersi
ot BODF R EdnRos il AR oA 12laD Mgt ah i pgimer
zmaﬁlaaﬁﬁﬁszsmfgﬁ’ﬁblésaﬁ%éﬂﬁés@% drsﬁ'ﬁjuﬁbﬁ (egr euY of hIo)‘e)l Bas a
di srupted at_|east i n%§art conmonomner s
c Sn&PeIsh (T} of Rpma2fC i8) 12076, ‘Efn@o@r%;o@|tﬁ1§(?§c hdsea heat of
USEdion wRBInVHE fahgd S8 6k RE hppl it bY 7H DR or 23H/E98d 2 lower limit
of 1 J/g or 3 J/g; has a molecular weight distribution Mw/Mn of from 1.8 to 4.5;
and has a melt flow rate of 0.1 dg/min to 2000 dg/min (as measured at 230°C, and
2.16 kg, ASTM 1238).

A particularly preferred polymer useful in the present invention as a semi-
amorphous polymer is an polymer with a moderate level of crystallinity due to
stereoregular propylene sequences. The polymer can be: (A) a propylene
homopolymer in which the stereoregularity is disrupted in some manner such as

by regio-inversions; (B) a random propylene copolymer in which the propylene



non- conj ugat ed di ene nononer to aid in |later chem cal
nodi fi cation of the blend 5 conposition (such as

wa@ems®bionki ng). The anmount of di ene present i NPCTES2005/044686

pol ymer is preferably |less than 10% by wei ght, and
nore preferably |less than 59@@? wei ght. The di ene may
be any non-conjugated di ene which is commonly used in
et hyl ene propyl ene copol ynmers i ncl udi ng, but not

| i drére&rdghifrityds BishiphRnR 16481 AR coMioR¥mersn OF @ra!'l%ﬁﬂ)’il%ation

~and_di cycl opent adi ene. 10 The efhyl ene conposi'tion o
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t &) pnéfBX r ed seni - anor phous pol yners can be

neasur e I [ eqQu il mi.s .
or oasediise sboli bty b b PORERIEAGRRed ool piyngr inelude a
t heon-comjupated didheandidhker o &ldiR tatdtichém@dd] indliifRaesh of the blend

spectrophot oneter. A full sgect rum of the sanple from

6oTEpsLtien(Freaas 6rogpinking) s The amprefe digng prosentyip matymer is
o sere

e B ko R PN a5 i

- 1Tihe & may BOaronXdnjugated rdidne whichsistcommanly vsedfin ethglene

peak height at 1155 cm -1 and.peak hei.ght at ejther .
Do pg et thciyie: Ry AonLERS 1 SPlHeR noPbergie. viny
enfueBbrieiy, and fieydepentalignephous pol ymer is a random

propyl ene copo?,ymsr having a narrow conposition

di st ri bthe ghylenecomnestion of sseipieiyited sefiampphous polymers can
AU mBBERNRUBARLY Kethid forlod ABARMIR RIMESOP 2CLRANEMRYre of
havi ng a narrow conposition distribution and a nelting
pabott 3609 om REdtert chd? dunEdeberaaPeskin et PP AC60 Therared

copol r.is described as r om because r a pol r.
B Pk D SPe e IES Sami tot pof e B oobiem is
t hecdEPRId B thordinet Weltiht b&Berfof SHYRAC TR bE 8ALAYRE abdording
consistent with the random statistical 25

pdpytherfolewingnearatione Ethylenaeris % Fn83685 edbl 881X + 30.045 X7,
st UKes, e / naner, . resi dues . of

A HEEH LRt Bl B e heigh P14 5B oS AR Siper 722
preal! ot 232 donGrwliicisdvet isdigheal di stribution in random
copolymers with a simlar . conposition. H storical

et hy| erlB OPf SBYPEMent dhroteythamontiqus Pelyates b afom propylene
ot . A y .

c eI O S O P b e SR fent, the
a seprdmorphoas pelyimenis adiasdam propylene odpdlyreemizivorgsy narrow

residues in.the . polynmer..The.interno | ar, .

C SRR e isiGyioR B Faiet e oih ST Ane ) 207Cgerably
c @set yore0°Qrebhelt@polighf 8 deedibey ad nddiidecivte Ghr 4 guIxhes

t he conpnoner WO 2006/ 065663 PCT/ US2Q05/ 044686 -17

r COMPHEFSPIORYSNG: semenoerad ptigralrdisny. freapbenand

r &fdtdbi&ifon oWSxﬂoHBﬁEf‘%kiﬂﬁéH ig Eoras‘?s?ém Withith an‘&bﬁlt drdefedion
of the copolyner 1s determned by therm

f mebinenzatiooof the monomers. In stereoblock structures, the number of block

monomer restdues of any one kind adjacent to one another is greater than
predicted from a statistical distribution in random copolymers with a similar
composition. Historical ethylene-propylene copolymers with stereoblock structure
have a distribution of ethylene residues consistent with these blocky structures
rather than a random statistical distribution of the monomer residues in the
polymer. The intermolecular composition distribution (i.e., randomness) of the

copolymer may be determined by '*C NMR, which locates the comonomer



i n hexane as previously described. In another
enbodi nent, sem -anor phous pol yners useful herein have

w@2@ochewms3 of fusion of 70 J/g or |ess, as det epa@i/nsmodys4686
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DSC descri bed above, preferably from1 to 65 J/g,
preferably from4 to 50 J/g,"lpreferably from 10 to 45
J/'g. In another enbodi nent, sem -anorphous polyners
useful herein have a weight average nol ecul ar wei ght

OfredithRENZEIARA tb thelnPEBARY proggféfl@ FRRu¥s. f T Mnte?RoReRlar
to 500,000, preferably from 125,000 to 400, 000g/ nol .

1@ompesition digtribatipn afitheshpelymgoisyletermingd dy thermal fractionation
enbodi ments_of the present invention have a propyl ene
¢ ARPPLE 3 Predioys e eegi ng from a | ower imit of 4

or 6 1M aRdthéteRodirént] seafi-aatdppioud polltherDiisefid herbfithave a
propyl ene tacticity in expressed herein as "

dex, . mr",
| eeha Sysipmety by o8leshae Haisrmined REDSE deserdiedbevy, RFRsrably
- gl . :
oo EPBY VR ReF A Bohfg e BrfrlaB b1 % 9543
(1984) In Ighetembpdanérs seiianmrphous pdysers wseful hbein have a
oot avergge alegtiar fieho et 3004 12} DR gOR sEiety o
50,0086 S00000) pkételaBBSirdhans, do®toangioaLinoldescri bes a
syndi otactic polyner, and an mir ratio of 1.0 an

at act i ®refaired seani-amagrphens nelymergused in gmbgdimentsrofithgpresent
1. i Ct.i A . i 8 t eri ..
8o RISy OBl i AR i or o
I 16ftb ah upperdimit ofuhoub§; 11, od L2t Thd propylengratiyeinriaddxqeepressed
syfficient jsofactic content to result in rati f

o PETHRS T3 lﬁ%ﬁew% AR FRSpRance ﬂﬁfﬂ% The
ptfp%ﬁleﬁl% dackieity HriIBR hPh RUalCARkIMR G kAR HINSehaRd | C
steréoreqgul ar” propyl ene crystallinity. The term

prop
" Harenolegdesal T, EH0($234). Hbe designatian Smi’teaf Tt describes the

predom nant. n r~i.e greater than 8Q%. of the
DB bR 8 BGRarson i Bl BBt ctitEiovmeso
Ofan@ My’ t0rdtemidTOAN BT ratid @I 036 163t thah @ (Bgenehdly dekieibeaae
1,2 insertion and the stereochem cal orientation of

t Rendieiactierolymen Agd aymaupdo ps1.p e avatematariahand fe g¥r wio
: %I? gféi‘a@r tHah ﬁf(ﬁir[]ﬁgtaé%éé | PAYPHS PR YRS tﬁ?@fgﬂéalfy'}nay

nvention have a triad tacticity of t
pheys/d mtie apprioashing snfmitysandadariyybypedidvRiacté palyiteorhave

greater.. 30.80%or greater, .82% or greater, 85% or
PRIt sgRCuosRiht 47 BSPL I rageoh T AR el ci 1y of a

pol ymeln a$réfefed emdbiineent,abié bfdférvedodentl- SRSPRIAE DM mers have
three adjacent propylene units, a chain consisting of

hégtpetip stespqregvataRroPdene ewvsielingy. alhs feamy'stiarporegular” as used
gﬁgﬂ@rﬁég‘g?ﬁhﬁﬁé Hl%tﬁ%ﬁ{aﬂfsl Zl’lﬁf%l?@)l/‘, i'.ee)].(' re%%ﬁ%ﬂ%’fbf?ﬂe ﬂn%pylene

r sequences. I's ‘Usua esse r
s egsiduasnin Heoprsypropylene exclusive of any other monomer such as ethylene,
has the same 1,2 insertion and the stereochemical orientation of the pendant
methyl groups is the same, either meso or racemic.

Preferred semi-amorphous polymers useful in this invention have a triad
tacticity of three propylene units, as measured by 3C NMR, of 75% or greater,
80% or greater, 82% or greater, 85% or greater, or 90% or greater. The triad
tacticity of a polymer is the relative tacticity of a sequence of three adjacent

propylene units, a chain consisting of head to tail bonds, expressed as a binary



copolynmers of the present invention as the ratio of
the nunber of units of the specified tacticity to all

w®boobhesepy opyl ene triads in the copol ymer. ThePdT/Usah05/044686
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tacticity (mmfraction) of aﬂl&r opyl ene copol ynmer can

be determned froma 13C 5 NMR spectrum of the

propyl ene copol yner and the follow ng fornul a:

PPP(nm) mm Fraction = PPP(m) + PPP(nr) + PPP(rr)
yanBRER n ) .

e o e A S S At

t lsepdlphkmswif tp nrbaeeempr:mpy:l aemhe natio tof Heaiumber ohwiitstaf thp

R 40 s B i B B T e
P'?ﬁ(lf:ft)) (mmErcEbR¥H Iffﬂb?ylene(c@ﬁo@hl%} can be déiétdiddl o a23C

NVR spectrum of the propyl ene copolyner is neasured as

d 8dRisperunpof the gropwlene sopelpmeramighe foflpwingormplact r um
relating to the nmethyl carbon rﬁ%ﬁ&) (19-23 parts per
mllion (ppm m@dnadiencH

(21.2-21.9 ppm, a secdfRP(megiohPR(u) 8PPR() pprr) and
athird region (19.5-20.3 ppm. Each peak in the

S péxeterRHﬂ(mn;) BBB(@r)anid RPPm)rdeﬁme phaleartas denived fron the nrethyl

t he al Poly 0 une 30 (1989), page.1350.. .
| 9 éo f §F°qné‘gjﬁ“8ﬁ m%’ﬁé’OI g fhrge éﬁ?ﬁ%ﬁg‘ Wﬁég?éftscﬂ?amtmg
U%fhaﬁ&oh&?b&hﬁee propyl ene unit chain represented by
P (m) resonates. In the second region, the nethyl
group of the second unit in the three propylene unit
WD 2006/ 065663 PCT/ US2005/ 044686 -19 chain
represented by PPP (dp) resonaggg, and thgynethy
group (PPE-1 thyI oup) of a propylene unrt whose

ani ¢ r GERp a—@r@fﬁ RRaD R (Gt S—%Brret%g”w

third reglon the

CH3 CH;
PPP(mr): ———((IIH—CHZ (IZH—CHZ CH——CHa}—
L,
CHj CHs
PPP(rr): —(lH—CHz CH——CH, (|:H——CH2>——
L

The ">C NMR spectrum of the propylene copolymer is measured as described in
U.S. Patent No. 5,504,172. The spectrum relating to the methyl carbon region
(19-23 parts per million (ppm)) can be divided into a first region (21.2-21.9 ppm),
a second region (20.3-21.0 ppm) and a third region (19.5-20.3 ppm). Each peak in
the spectrum was assigned with reference to an article in the journal Polymer,
Volume 30 (1989), page 1350. In the first region, the methyl group of the second
unit in the three propylene unit chain represented by PPP (mm) resonates. In the

second region, the methyl group of the second unit in the three propylene unit



met hyl group of the second unit in the three propyl ene
unit chain represented by 5 PPP (rr) resonates, and

wo bmewoetohy/| group (EPE-net hyl group) of a propptENS2005/044686
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unit whose adjacent units are et hyl ene units
resonates (in the vicinity ofl 198ppn) The
calculation of the triad tacticity is outlined in the
techni ques shown in U S. Patent No. 5,504, 172.
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c dPHer) sesenetas.aad therethylgrowp (BHE- meﬂb{a group} ¢icd mrypﬂﬁne unit

bore A R Gnil it oA OB At SRAG A 19 oy
asTheavalcubation joffi iestriad fotigitgeis suilined i the !temhﬁrqumsamowm U S.
T NCC SR S Sy stgh Of fie RENBFEISEY e BTG
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detail as the py ene A efin Copolyne

oaﬁmzrsglon and th@fthwh regiprathe reak pxgas based po rthﬁ Epropylene units-

I
RS EPP R A SRR ool SRR Rpgpes
p r"ﬂdils cthd pedk z?e&fﬂfll’lPlP(mm)pIPRP(ﬁ?)SandBI:ijq% cﬂﬁbdﬂé\iahmed’dEand
cat a st as ol rererre e
c &W%@s trdadsigrtiRity s ﬂpfdrryméﬁmezlgm ‘Hﬁmp‘“r%‘é’ég%g Pgheag dertaih

gmq%q%t &L of propylene and from 10 to 25

vvel ght % et hyl ene preferabl y utilizing a netall ocene

25 cat

17 by s CerP AT B syt opR R R s e

y |aré 2lsd thode polgnietsateyeﬂhmﬂyh d&aﬂ lasmleé'Syct@nlda?oﬂymnn Component

CSREWin bl ol Wi B L, Win S 854S vgp 024983753, ana

0 rRRERH WRMHE 6Q5D 4L "Prdp9ERE Diefid CopblPaty iR 00/0T745,
may be added as a scavenger "to the nononer

f edloftwhiengre gullyymcomorated ytngéarénsa hexeirofor purposes of U.S. patent
lr% r| zation process. For preferred 30 polymers,
yI si |yl bi s(i ndenyl ) haf ni um di nethyl is used in

c Onbl NéftrefefreMsérhi-amorphous copolymers may be produced in a solution
di met hyl ani | i ni untetrakis af | ugr ophenyl ) horate.
| rpr@qq%pm%g}ﬁtarp@ﬁ@%e cataly E:;lpg/ﬂ apre erred embodiment, a

bi ShandRis @bﬂlutlén B@l\gﬂﬁéhkﬁgﬁgﬁwes@isﬁﬁ%{ Gce Q:L)E(Ylgm@rs of
such as net 2006/ 065663 PCT/ US2005/ 04468
:’[Eomrlelm amﬁtﬂwﬂl $0 ro/25 weighPY%mtihyHegne preferaply lztultzcmgtwa mqta&lpcene
such, a vat or..
Cbeh R T e b R R B 2.7-

aﬂﬂ tertiary-butyl-9- ﬂuorenyl)hafmum dimethyl with dimethylaniliniumtetrakis-

(pentafluorophenyl) borate as an activator. An organoaluminum compound,
namely, tri-n-octylaluminum, may be added as a scavenger to the monomer
feedstreams prior to introduction into the polymerization process. For preferred
polymers, dimethylsilylbis(indenyl)hafnium dimethy! is used in combination with
dimethylaniliniumtetrakis(pentafluorophenyl) borate. In other embodiments,

dimethylsilyl bis(2-methyl-5-phenylindenyl) zirconium di alkyl ( such as methyl)



or triaryl carbeniun(pentafl uorophenyl) borate).
Preferably the solution polynerization is conducted

WO 2008/063668)1 e, or optionally in two, continuOUusSPGL/U§100E044686
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5 tank reactors connected in series with hexane used
as the solvent. In addition,-20tol uene nmay be added to
increase the solubility of the co-catalyst. The feed
is transferred to the first reactor at a reaction

AP B SR o ot
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n&ﬂesw@hageaatornet al | ocene catal yst system Preferred

sem - anor phous pol yners incl ude VMTI\/IlOOO VMIM2000,
and VVITREO0 AT MASAPROYS: ARTENSES nBYi #lsenkeyiRrgduced by the

CoUp” SRS Ty RS e oot

head@antggawslusn a sihgle aedctriand deparatad ﬁ)'ydiﬂuiﬂ plrse sepmativh from

t he dj,scont.i nyo hase (.sem -anor

e GG Sy iy EEeIPEtl TR e PR OGS PHYGLFoge produced by
mathé balyfrEiTatich proéadt HesdBbeddRpaB®6 linesT: jmaswl bMEPSi(033121B1.
t he di Sconti nuous phase depend on the conpositions 30

of the Tusthsordatiledainstraptianseon Ay clar megensigh  preegrado semi-

pr eﬁw etion nol di ng
ﬁ?&%ﬁcﬁsﬁ%ﬁ&%?ﬁ% é’tg%‘%hn al ong/%%‘}eﬂ‘l ow di rection

causi ngPrefenied ebemnigahorphows§ polymee spefub ditrgihase made using a
parti ﬁl es. WO 2006/ 065663 PCT/ US2005/ 044686 -21 In

an‘BPtﬁ poeRp ARt dependi ng on the conposition, the

bl end cfefirieg sem%taﬁlbﬂﬂl%ﬁseey@m&st iﬁcruwe VIIaSR0, YMT™060, and

two phases coul d be co-continuous.
VMT™3000 available from ExxonMobil Chem1ca1 Company in Houston, Texas.

Blend Properties

In a preferred embodiment, the blend described herein is heterogeneous,
characterized by a fine dispersion of the discontinuous phase (semi-amorphous
polymer) uniformly distributed in the continuous phase or matrix (semi-crystalline
polymer). The dimensions of the discontinuous phase depend on the compositions
of the components and on the fabricating mode used to prepare the article. For
example, injetion molding will introduce orientation along the flow direction

causing some elongation of the dispersed phase particles.
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attribute one conponent to the matrix and the other
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the matrix. 5 The bl ends of the present invention can
be prepared by any procedure2lhat causes the intinmate
adm xture of the conponents. This includes reactor
bl ends, where the sem -crystalline polypropyl ene

COMPONafaybheP BhYABACAE dehihaiend BACAoskih, HR%IGHAGR be

of one reac
t riensdgemead woh awocph‘aﬁm but thleetwotphascsrcaﬂlﬂd bereronstwge. In

of .t he sane reacta ation of the

S i oot Tosn e GEEPEy i phs ey oo cpatrix
COfFAr the @%hed Mo ithé idipERed 'ﬁh&eohthéieodtmoﬂ@bﬁémi share the matrix.
conponents. Alternately, | ends can be prepared by

post - r ekt idendsiof |th@pt§$ertt h@eg@m cary Yesprgpired &y any procedure that

rr:c?u%egqg? grﬁg}é 3 %&rxx{fe re n%ff t%n.f%gglg’a‘%%és E?)[(lles ﬁ@lgﬁ% xﬁ,aétlgxe Xlends

M wifdre t}&)@eﬁlud@’stallﬂfe pﬁ)lﬁﬁﬁ@lﬁ&tdoﬁﬁ)ohélﬁ h@pcﬁlym’é'ﬁﬁedrmme geactor
step may take pl ace as_part 15 of a processi ng neth

us@H ope stagsr ofcenee reetork pad thes pelymesizyd, Prqducleds rrara%?rre&nto a
al 1ff‘ef%hﬁ%ﬁétﬁpoﬁmffgﬂeﬂgstaémqh@éaﬂ& I‘tgﬁct&l %Erelﬂo'i‘ﬁnerlzatlon of the

ew se corrponents can be (0] |ned y mel
P msman@rpﬁws @otyptm eatwst dhetfinel blend ar@lpvgqmmses @n tigfimate

booCOR ERS gplvaiss coipgni iy Riis el hE ISR e tg prgpared by

f QPoi- ﬂs@ctbh em@ifs bPoMENSEmi- aw@tamapeaﬁd n@rmtmqapm@ @glymer
rolling, and 20 fol ding operation 10 tinmes. Inter
mi Setpenente  Fak exasulerthy mewbeg blended &b tembler, sfatic r’f’@:‘l"?r batch

gl B(@ %Qt uder, %dd&%lﬁhat&qttﬁ&@@ff af i gxgﬁ{lﬁ gﬁmaty‘? ﬁ_gﬁe a¥ part

stogra or 1to es has "been
f oafrujpmes;ssfgambthb;l usél itd fabmicate eeticless tshald as irh éte emimdbteon an

d f t.hy ts i | bl endi
o FFeTS Talting, ARG onar e n K boe EROPLS San be
U edpfimddub rﬁélt ?réssﬁ‘lf o theecdrRptnens Nogethér Gn a Zarve8Qfress to a

for 5 mnu lete m xture of the grrerlc

thw&n@ﬁtosf G %mlllmt@a@@dnw ani e t@mpmﬂmetoy 1§ °G hre!hng up the
oI guﬁrg? 91¥b otto ch {;'g tl"ge g’rpcﬁrt3 q?%g%b& [-1% ?tﬁx?;?h% 5p;fec'sts hﬁﬁng, and
Oofblduligmpéi‘atldﬁ ¥ tigleﬁrayaltainsbmbermae (i)artiEhHaSl@' qseﬁld: érsehition or

are known_ in . the art and incl and
m%.lﬁnfémgg Blandingepls2 tglpa?r?@rwﬁﬁgﬁ G & ‘? X g 2 Bfitender

m)ﬂ’l‘étﬁ{)‘grﬁﬂ{ ¥or8 1039 Iﬁhfu?e%rfﬁs Béed R%nhy ka?tfs@a%'t&ry Still another method
I NplI ngel’rent m Xxers, as wel as ot her nmachi nes and

prtbatesssebq usidsfoy addixing tlmespmpgreerttmmvgblm blending 4h¢ pelgmers in

CohBTRRR, TRRe AR v B bR AP HEeRBs Wbonents e,

PO0ES2005 4GRS A22othple® mihRs bedhe@b@miemmﬁmems is
bl end has_ di spersjons of sem -anor phou
indicated by the uniformity of the morphology of the dispersion of the
semicrystalline polymer(s) and the semi-amorphous polymer(s). Continuous
mixing may also be used. These processes are well known in the art and include
single and twin screw mixing extruders, static mixers for mixing molten polymer
streams of low viscosity, impingement mixers, as well as other machines and

processes, designed to disperse the semi-crystalline polymer component and the

semi-amorphous polymer component in intimate contact.



pol yner less than 4 mmin size inn a continuous phase
of sem-crystalline polyner. Preferably the
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preferably 2 mmor less, preferably 1 mmor |ess. By

di spersing less than 4 mm i n225 size is meant that the.
aver age dispersive size is 4 mmor |ess. The bl ends of
the present invention preferably have a pernanent

t ensi onNp Sgrefdfed ROIAmMER t8e bl[érn@flﬁﬁ Qﬂfﬁrsﬁﬁl%&f seff@fafhorphous
preferably 100% or nore, preferabl 25% or nore,
pm@ﬂ)énqbleys 1iEa0/somnign emzqvermmnmmuwss plaseseft s¢mi-crystalline

d he faqll
SThES, ERFGRNY (B dlBelsREs of aBPtrah BREERERE: i qrgess
t ecfembilyi 2 geh otRE) phdfergbly mahmyor(1655T Bydiigiegsiiat le@dthhiy Penm in

| bars for_ polypropylene), using the follow ng test

priFedsmeant thatdhgravesmgeditpsTsivsriize If 4 MM OMaseng sect i on)

of the [ .
g, VRS PRSIl b £ psion
i rseof 456 br mord, Phaferablyt §58f or Borep pred¢rably, 10(%mr0norel\&)sferably

t i Nng_ nmachi ne he le is then al dto re

| 25 B TR eEertg 100D o piobe,r Fetphsnl BSions st i Heasured
PQicEdrdiaetor theh €olFwiflg proSedafy. Hystetbds N&GHRE NG d&Rebs molded
the new zero el ongation point at thi SSEOSI tion. Wth

t amplep dayvingrthe requireddupiblell iggometry $ASTMedesigngtian éynsl kebars
o BBl s ARl A0 ocRSh NS e R gone

t 2.54ah rlexgsacaomkbﬁthersambb is elretahﬁdl wriZOO)% Ioé1ts dtiginaElength at

f or echcclelsd erm ne O .reference t
tf‘i‘eldreiSl t}lfe Of e?@ g? AR san Fpgigen (%he Instron

S URSzh TR, @a%tdneﬂﬁ}jtefs@ﬁ% nﬁé‘lﬁﬁe Sqrﬁ@ |s§‘m¥1yi§ ﬂfe}aeam%d Qb relax
t he set values over the two Ccy cles is aken as the

pevmﬁhﬁﬂnqcbmureﬁﬁa@%and Wme%ba@kdg tbq‘ p@lnéwpm@stémstress is zero.
n oL rabl 0% of
ellpél ﬁ%(gﬁoﬁglr}égg %gr% af)lég%%lgp ypo /'1t t?uﬁ g%%ts 10n. With the
prsﬁécema:b lstyll W5tiirothe Ig€ips,, th@ setbad aldly is tBén ihtYat€d for @Bdther 200%
preferably 10%or |e as_neasured by ASTM D 1003 on
a CXLeRSIPRhiAgRI %mﬁwedﬁakl@we%é%meﬁ%acls éﬂTﬁleepOlm where the -
prsﬁgésdigtieltoh&{ tﬂehl%trg(l:tﬁﬂld r%}é:n: q ﬁégét%r bsth @@I@t’i's Qﬁgen}mr{eﬁ with
O ppmof bis di thy benzyl | dene) sor bi
( a¢£§mng¢atol thelr r@p@B@eamnb elongatiah peintss. Wblsachﬁ@%arh testad for
M| 1.i ken r to
TR AP e sabp Bl st b e R, il i el s the
Ohepfanehetehdiyn §@. agent is present in the blend and t he
bl end has a haze of 20% or |ess (as_ _neasured by

ASTM
D 1003 T8 blends pfifhernresent Hvertianoprelebicbaveeizaze o 0% or less,
F&%ﬁbl}' 40996 fe‘§§ %ﬁ ﬁérai)ﬁ/ﬁ(f% ok F3S,; pereﬁb@f %} Yor :}gs,/ﬁrgferably

fera % or °| 'ess, prefera
20@% %E%@rd:féfﬁblusm&W M%Gﬁﬁmeaﬁﬁed by ASTM D 1003 on a 1 mm

thick injection molded haze chip sample provided that the blend in question is

combined with 2500 ppm of bis (3,4 dimethylbenzylidene) sorbitol (also called
DMDBS and available as Millad 3988 from Milliken Chemicals) prior to being
molded into the Imm chip.. In a preferred embodiment, nucleating and or
clarifying agent is present in the blend and the blend has a haze of 20% or less (as
measured by ASTM D 1003 on a 1 mm thick injection molded haze chip sample.),
preferably 18% or less, preferably 16 % or less, preferably 14% or less, preferably



12% or less. Wile the Inventive blends are conbi ned
with a clarifying agent as described above for haze
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may not contain clarifying or nucleating agent. 5 In
anot her enbodi ment, the bl endS-of the present
i nvention preferably have a nelt flowrate of 15 to
200 dg/mn, preferably from30 to 100 dg/ m n,

% o?k?t%sx ﬁgqhé Iny tlgé bgigéi{"al% coﬁ{lﬁlfl&lr V@Fﬂl ¥ cfl?{rffﬁhgégent as

or spunbond nonwovens applications
a dmtmbe‘dl abmw futr hazd teﬁﬁfg thg/fimahartiole 00 thigligwention may or may not
700 n for nelt bl own nonwovens

g&%&ﬁ%@?&éﬁgngﬁkﬁéﬁggﬁﬁﬁ$ﬁﬁ enbodi ment, the opti nmum

bondi ng tenperature of the heterogeneous bl ends of
this invention is at |east 5C | ower than the opti mum

bond| ngIntaélnﬁl@r embediment, thedlensdsw! theaprasenbivyepfton figfierabhyehave

SRR R g BT BRI o

at frblﬁ%t to B3 d/ o prefprablyefrarhl 35 tat80 dgimiin ﬂﬁ@phﬁh@ﬁd jonwovens
preferably at | east 30C | o

15 | in .
e nwapﬁms 4nd g @e oGS5 PI B dg’?'@g dncSoh felteino Rrefirgbly 700
%mn‘? ATPdISo@n 'ilgh\%ive?@ LypRGti&@TPonent . The third

mer conponent may be added to the

s em - cripstaabthen eenplyidyment, they eosternvma Mn@hg utenpnerapwer of the
or, the bl end

0 Hh 8 acsBi pisnls SF B el 15 RO MBSt St Rudtihan 1 pptimum

C Opqaidirfe@mipernide os Itlieysambl Matdjyelxeape tha €lis s -ddn ol @olymer
| ess than 20 0,935 g/cnB | i near | ow dens

polsyﬂéf‘ﬁlw%?férabm angast WiCaewsr Pyetpabett r%sastelrﬁe% lovet grafgrably
%ﬁez{s (%%slﬁw%p gfbfé}aglg 5%8&%)59(: ‘I!'c%éf R AP S B3t 7%0°r% l)ower.

yet ene nsit ess than 0.915 ¢
rredl um bleostatiry embloylamdnysl dhe: b(ldteiﬂswﬁ gheOplgwt tipvdnties may also

0. s bl gp e PR Sl dGpirRaR Ty be

exafiel %o tt@ée}&ﬁtdaysltzﬁn& 1%19&@1@ ek gbsmnﬁn@pﬂaisa,bdl &6 B8 blend
catal yst system(nPEs), i.e., ethylene honopol yners or

c olmo mﬁrﬂmdg wiel) kpewn éﬁp‘h@y@d In fhege pramhadimends, tBR fhisd @olymer
R By AP TR YRR s o
C a(D 9155/ 21 em%)n lineanbiwn density palydthylenegatlire dowr dakity polyethylene

TN e S T
C afoﬂlsééstha@@gl ?g)chy?t duﬁﬁ)ﬂe&@bﬁﬂlﬁ%ﬂ@&fé@&lsﬂ& 0.935 to less than

unsupported an cycl opent adi enyl” ri ngs may

suB 84} tgfew0, drgh mysnbsmotxﬁle'ébnel (density £2-945 t<buQ gfhog/cm) or
exgiogxﬁ%%lqng 5i¢ rfC | Lf)%'%th?{le%e%v elg(cgglugl&lﬁ dare ?1%13}]18‘33“3
t r@iﬂzﬂml’fg@tem(mg QGéSGGﬁBlyEﬁH'/ NIT2EHIyriekd 686 copolyiners may be
employed. In a particular example, mPE homopolymers and copolymer are those
produced using mono- or bis-cyclopentadienyl transition metal catalysts in
combination with an activator of alumoxane and/or a non-coordinating anion in
solution, slurry, high pressure or gas phase. The catalyst and activator may be
supported or unsupported and the cyclopentadienyl rings may be substituted or
unsubstituted. Illustrative but not exclusive commercially products are available

from ExxonMobil Chemical Company, Houston, Texas, under the tradenames



EXCEEDTM and EXACTTM anong ot hers well known in the

i ndustry. Blends where the third conponent is a
w@e@ppbwee pol ymer or copol ymer, an EP or EPDMPCT/US2005/044686

copol ymer rubber, another polyolefin (e.g. EVA,

ethyl ene vinyl acetate) are al4so envisioned. 5 The

bl ends of this invention may al so conprise ot her

i ngredients. For exanple the blends of this invention

ma S n f I L
S0t r SR RTINS B s PEFORR. f P RRAREY. Fhienas
cowhesithé third corrpeheutried pmmfllematpobgnelgm roolymet, anl&P or EPDM

Hy erform HPN- 68 . an | ] dditjves. 1 0.
RIS T R TR A W e g S PO
ang“ug&g@nophosphates like NA-11 and NA-21 from Anfine
Chem cals, Allendale, NJ. Further, a variety of
5Sadditives may be |ncorporated into the enbodi nents
describ nads,. f r
fabri catpo P ks of I8 lfealBEnd" 8P kO8Nt | BE PrrePBll. For

f Oéx&itﬂﬂ'ﬂieebleﬁdsaﬂl ﬂlaisZm{Ialtloaﬁha)Ochxﬂﬁdiﬁe&;ucfdahhg agents, preferably
colorants,_ 15 nucleatgng agents d slip ad t|ve

PrPieEEny artd EeABPiaPY Baed o it polymer ifighe blspd comiposition.
exm%]rf‘ed dﬁc&%ﬁﬁ§ggeﬂt§elﬂahée I-Wp@%ﬁﬁ’@e ATHMG %8 AAWNillad additives

phosphi tes cleating agents include, for exanple,
10 sogi.gim MétaloaB28&ndfreral cMilliker, Cchemal&nucﬂmambwg, SC and

o OGRS P AR R RiA: 2 oo B offinB i, fipaate, .

Q her apglitidry # vaset bf additivePmas ibe Inagpstaed 1ﬁt©rthe embodlments
exanpl e, 20 Acrowax C, can also _be included. Cataly

dedescribes ahoye ased to) @é‘(ec‘éﬁﬁ%f—‘ﬁ% fipsesy and fa&m%féaﬁaﬂeus purposes
g hu Qa(ﬁﬁséy Atf e, hYoq re%tﬁ#)fe' tsﬁlbll fg %ﬂ{ll&;h&fﬁ%téj, ;f?l?e?s, colorants,

acl neutra |2ers
15 Q hlmlemdglagenxeand slip ediitiveso rPrmmyrphda secbndagy fihtigmdants include,

re ardant Zers, ul cani.zi n r.curative )
AT, A, PhERos hinded Mty dnd pEpBles, oNucleating
r eggb'h%ef&lude 2Ryr- exﬁﬁ‘l?[ée%&hﬁﬁh BérizSatetap@kialcy | Athol Sflieh Rcleating
he |ike. orenentioned additives may al so

i negentemay plse fog caplgysd sneh o Gicglendlattaolafinairaducgjor per highly

ad e tl r aj e dig
S LDLRIER" oS8, e sl Keampe,
20 caAbwaikeC, dinCiso tad 1Inb1tuaed sChiabyat écactivatdyis ragd alem sommonly used,
thereof, and the |i ke, i ves whi

ddi - b .
enfSl &P I% CURREh B0 Blé‘r‘ﬂaé%taer o a%}@ugh?¥1§?,&ga¥%§?l§é acid

aggRksiizérd Rh&OWAN @he aftnd nucl eating agents. The lists
described herein are not intended to be inclusive of

al |t yp©thenfadditivies iindudentfor lexamplep éiredfipme yretdrdantsh pldsticizers,

di.
Sl%{]rfl?llgg \AF ﬁltlrtaﬁ %gesg VTIF%\}@qg 8%) gfrégg%%glef%?a%rg cu&ppéﬁders
25 Pq{obﬁgﬁﬁfdi&élﬂa@ﬁﬁymg resins, and the like. The aforementioned additives may

also include fillers and/or reinforcing materials, either added independently or

incorporated into an additive. Examples include carbon black, clay, talc, calcium
carbonate, mica, silica, silicate, combinations thereof, and the like. Other
additives which may be employed to enhance properties include antiblocking
30 agents, lubricants, and nucleating agents. The lists described herein are not
intended to be inclusive of all types of additives which may be employed with the

present invention. Upon reading this disclosure, those of skilled in the art will



-25 appreciate other additives may be enployed to
enhance properties. As is wunderstood by the skilled

w0 noobhesees t, the bl ends of the present inventipoI/Ds300He4686
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nodi fi ed to adj ust the characteristics of the bl ends
as desired. Process oils can?atso be optimal |y added
to the enbodi nents described 5 above. The bl end may

i nclude process oil in the range of from1 to 50,
a'épﬁfe@ﬁ&é \oher hd%ht‘ix% frﬁ?gl?e %fnpfldyétp # efhatle P&B]%éﬁ@é.’ As is
i ght of process oil hundr'ed parts of 'total

polnyln@toOddwpthne&ktlkd mH e at:td thei bdnndsfofpthe @eesentoinyverntipn may be
node S Vel t he t stiffness of
t hrgo‘{)f%(g uﬁt Ezhel crlr% ﬁtlcs f\rﬁ%"' psea)rétdlggelgedof t he bl end

at t enb&dssllofls d@ﬁaﬂsoana Obﬁﬂn@l\l\y aa‘dedl to the éiﬂbddemeﬂs tdaadnbed
10 these benefits arise by the loweripng of the T

t HOO¥E-enbhe Adend: max anclyde grrpeass (il 1%1(}9? Hangsr eééggn oi to 50,

t Q'al?gee e
gah%g?ngg gﬂctgg Pg?? Fxg‘éa%dﬂtj SI I g% L':gétng?% &fﬁseml per
priondsed partss of yqnabapblymeccmmp&nemﬁ (”ﬂl)e atigition cafr proness oil in

f ?Ig@teig ‘Iaggﬁess ﬁcg\}vlerglttl ar btg stbt%pé% HY &a%?%ggi W improving
ESAE PidpeitleY of theBIERCA teﬁﬁ&ﬁt‘ﬁﬁ% hefihd¥eldwoSE. RN believed that

hetero 15 atom such as dioctyl phthalate, ethers and
pchssetbienefits aﬁ&aebsetheddwgmg:@fstbe diglod theablend. aAldiligional benefits of

bail.in oi nt bst.antial |y Jinvo

SoickiheBstbin I we B RO ko deabeksbinfapf  elfg Batance
nesft eftid @ad Ofenbild)irdfgtR! ahePBitesalolly §pRaNPeasbnsist of (a)
m xtures of these materials on an inert support

(e.g.
hygleocarbiops é%r)Slqnagfeémlalbf phearben i hylrpesacwith tiapeseqt hetero
u
Sft‘ IHeér S o;ﬁ%g gig%em ZQ c%gérfﬁQﬁ gg&%ﬂj ﬁlﬁdr&g@rﬁ%d(ﬁ]{g g%atst %I%e hetero
I |amarsuclﬂawd1b&:tyl biuhalbneaethbts dnd wlycthfersarﬁiefea‘ed) ipedciess oils have
car bonaceous structures. Another fam ilﬂﬁ% of usef ul

préoigh doiding oyt do be éP'e%aqﬁlallbmoéat%aﬁ °froISyeh pageess oils are
j t
\gﬁég gﬁﬁ’@%t er elsdt{%:r%.qh?féa% eé pc}&gmrso%rgé% ﬁ@* 2 Hsdrbed
Sunpandi\ofl ese antkridaBOorf amﬁneﬂﬂampﬁun (Ngnulfaya;tsurcahg) form a free
f M Hogk, P . T™ V750
R P DHStbeR rrcassdR infiid 3 SwatiRe Sf & e iiber of
Moﬁéﬂn&%l Sdthpsinds whid &%c&mfrbﬁ@{mtydmmut BARElRed, cyclic and
Conpany in %I‘I nceton, Louisiana. It is also
aramreat;yatc@raovmvua: siitvrgs.i oABOther proibeof usefub nseesss @ils are
Weﬁﬁe' Rowl&s %h&’iﬁ&l ARG ar”&&éﬁng élgﬁ) a? &&gmp éﬁl%} | £8),000)

I hvention n cer al n

| riR@driBdters RAY alky] biber 82¢rS.ClExAMPIR D @)E&‘é@ss&lsoérla Sh@par™ 150
conpati ble or mscible with the 30 blend conposition

i rilnfl Ha0rfeane The Susr Mpenfagiwbeg: fempann ef Mesas Heaka£A, USA and

LAy Y0 LA L P oM P YR 3 BR584bi and

PGRA\USQB)@BJM)C&B&G& Lubricants Company in Princeton, Louisiana. It is also

anticipated that combinations of process oils each of which is described above

may be used in the practice of the invention. In certain embodiments, it is
important that in the selection the process oil be compatible or miscible with the
blend composition in the melt to form a homogenous one phase blend, although

two phase blends and multi-phase blends are also contemplated. The addition of
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process oils to |ower the glass transition
tenperature of the bl ends of2fsotactic pol ypropyl ene
and et hyl ene propyl ene diene 5 rubber has been
described in the art by Ellul in U S. Patent Nos.

5 iR9toBAS o th thE bR, Fend BAMACIUGRAGRAUE FncdbEnBS bY Yny of

applicable to the current invention. In cerfain
emlmmﬁennogakmmmwnémlmats wel | as the bl ends may

i ncl ud va ts of aghicj 7 | n,one ..
erhod it ST TR BrookesmShh ol S0 nd (B wansion
P @A dratate, ofahel bEﬁdsI of E&t@&l@;@d’lﬁﬁrﬁpﬂ%d thdadﬂti)}llélﬁﬁ propylene diene
enbodi nent. | n another odi ment, Elast|c

c pbies has hesnednseraady mothe @st I%E@ZIO'@‘ e é?mep NS 590,886 and
C@@@W%ﬁ g‘_gé%%b@d{u}é fe eggll %%e F@{h%fcflh@rﬁ 1ﬁ\';13nt10n

anot her ifent . For purp e present
i nvent i nertam enibsdimieptsi the cbmpmems ashweell av tie bﬂmndairiaynhclude

Lg%&%ﬁﬁg&rﬁ% 8%3&%%%};@5]03%3%%% S{y@{e&bgﬁé BE}E al‘(?lger comprises
aIOG RO @b Cpabdraifs, 2ad GG @.L)@gﬂafﬂnbeﬁ afbtheraditbdiee In another

deri ved gnt hetically means known in the art, or
f eompliErhotecplagicizst | consisi esseriiably ek Coi tPeFao apaseffins, and

f I
 SSMAE LRSI, 0%y RO S A or Wi
C b $lsepresdnt dovanaon dmd ahscrim:oddsawn,bﬁd tersn pparaﬁﬂ nacludes all
orna

whi ch can |nclud nc and
SRy U, 38 PR TERROPE ety GRtFe T G sty aciude

agydRNMHphatid) Spdefs! hd BRAIPRERDE, 4 mﬁy B @efVHACH iR ALally by
and C8 to C100 20 paraffins in another enbodi ment

Pmsay keewplinghe etz or Sramorfinks emde gnld eSottilile @lasnmzm also
anf'l{(f%)lp's%g f‘ﬁ%’",l Do :lialé}ﬁgl%% iR e(?s) Phd ™ %lygﬁetnges" kg% aub&roup

herern ose I'cli ze Crl

PafPADs).| TheseIhret Qlapg ®f Eﬁmpbﬂuﬁi@ cdY be Qetibed dparaffins which
pol y-al pha- olefins (PAOs) useful in this invention

i Al nglude I‘?Baé’éh%f’e%‘il}cbé'&d normabstrciurgs.@nd dpmds thereof. They can
PBE Be&ﬁb ésycc;ngﬁéﬁlfg@{ﬁr@zgoe&rgﬁin??rg&e]eznbddﬁrﬂgntlﬁ-kdts & 10 Cion

page | ne kéw'se Group |11 Basesto
beanaﬁ‘em inangthersntwidmeery. RPeefeired plastefizers imdludGtlmsp dederibed in

DSPO AR 4T (G BT bl SR Bl oty those

S pMeticitets lydribéd &3iagd oMines Blo gageszéh #ié DY Brefé&rdddibody-afpha-
| evel s of 90% or m)re preferably 92 % or nore,

pplsfias aAO'S) wefh inghis, inyprticsy dnelydogbessr desrribed aing WO
o260 85 SRR AGEEn 1o AR o il i 25
p Eddesvi b Gyoup3T1 (Basenbcraks may bbeusaddlag plasticiZessuberkinl  Preferred
T S 30858 AR AR B SRS TRR6 LAY, S
6tHoSe GRS BRYeBloBkAWhithGird Severely hydrotreated mineral oils having a
saturates levels of 90% or more, preferably 92 % or more, preferably 94 % or
more, preferably 95% or more, and sulfur contents less than 0.03 %, preferably
between 0.001 and 0.01%, and VI is in excess of 120, preferably 130 or more.
Preferably the Group III hydrocarbon base stock has a kinematic viscosity at
100°C of 3 to 100, preferably 4 to 100 cSt, preferably 6 to 50 cSt, preferably 8 to
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1, 000; and/or a carbon nunber of 20 to 400,

preferably 25 to 400, prefer@fty 35 to 150, nore
preferably 40 to 100. The plasticizer nay be present

in the blends of the invention from0.1 ww%to 60 wm %

5 i . :

o1 2R g8 & FRAL R dc SRR el G W8 00 Plcfgably 400 to
arh00s rmemwbptfearanty ,50ant 110000 Andiba. carlpor? Qumben ph 2Qeto 400,

SRR T S8 24 R A 0 ko e

C QTRNticERr AAY be PR&Enth%hd bIRhds 8ff thb iaNtib®Wei OM %t% foB(t wit%
descri bed herein. 10 Nonwovens As used herein, the

Pdalonesnthediment geaskd Epom ghet Weighoe! herhlends respectivelyivandrfrom

s l.eo, (ingl ugi 11C)q:.8 e A QG0

s A8 4 oo R A Gk eR, RRERIECE AR 56 St By
noghiothiee @hribodBnent,) addh&omay wilslttd 1i0swBoiin yehahether edab3diment,
in, 15 2) test speed is 5 in/mn instead.of 12 in/mn,
3)Whetein 4 Jesirahle r’«?% B3 (SBIPTIS? ARY GRACH M‘?ﬂ‘m vy Igyer wie
r ubBhR dekibPd BEBinUsed instead of a flat netallic upper

and a flat netallic lower grip, and 4) 6 MD and 6 TD
neasurenents instead of 5 MD and 8 TD neasurenents
arﬁonad%nfor each specinmen. This test neasures the

st n pounds and el ongation in percent of a

fabri c. A2Qisddhenebdigntie @tall [Hoscd auéPdaRnNEmAYativd bOravder or
into fi bers and nonwovens. . The formati on of nonwoven
f dipmoyen saRplgoligalrding Adabiin arnBieAsUssARFerdsRmioy e ASTM test

r i f cof . £ib 1SE an: .
: ?3’05?—@5%@@@{1’1 6t ﬁ%glg%gtll(aﬂs. ?jt_?_lﬁ Y R1dthY$5 Minstead of 3 in,

| owed by ving or g. extrusi on process
i 2)ttypispedd iy Saotwimpasteaidofbl2 iméuina3) owtallee aradypedyppeniioe grip

drawi ng of the fibers. The fabri f e_present

AP P lowiey TP g g oL Poisgd 8 o BB rer and @ fa
knawallicNowbegrds, tand 9y 6 MDEdnd@IsDanehsaftkicAtsERte AN & SVAD and 8
known. For exanpl e, spunbond nonwoven fabrics may be

pr'Da meesgurenents arfoBade fon sackowpspinisne diiis tesfingasyres the strength in
r ks Co., of Troisdorf,
&@%‘ﬁ%ﬁ%@%@?ﬁ%@%@?%ﬁé‘m utilizes aI sl ot

dr awi ngTheeblendsqofethis invential sdy bienfolin&l irfPatfibets da. nonwovens.
4,820, 142.. Fahrics of e esent, i.nventi )

defiinmation 9hnpeteVeaLbBed FPFrBUMCIENES e isirdends generally
SokhRSShe ARAGTakiufe 8RB BYHkBudbs folésedd thieWe@lng or bonding.

fol 'ows.
The extrusion process is typically accompanied by mechanical or aerodynamic

drawing of the fibers. The fabric of the present invention may be manufactured by
any technique known in the art. Such methods and equipment are well known.
For example, spunbond nonwoven fabrics may be produced by spunbond
nonwoven production lines produced by Reifenhauser GmbH & Co., of Troisdorf,
Germany. The Reifenhasuer system utilizes a slot drawing technique as revealed
in U.S. Patent No. 4,820,142. Fabrics of the present invention demonstrate
desirable stiffness and enhanced softness. Specific embodiments are described as

follows.
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filament, and staple, are contenplated as application
for the fibers of the present8invention. For exanple,
the polynmer nelt is extruded through the holes in the
die (spinneret) between, 0.3 5 nMmto 0.8 M in

di amet Gt‘fonv‘e%rﬁ?#ﬁe\ﬁeﬁf‘e?ﬁﬂeys Ghhe kiltee RRKY &ﬁfveht%onal fiber
inmportant and I's achieved through the use of high

melperationy epntinuogs (iR@G0t, tbulked @Ontizueds lﬁil@mﬁnt,rmkitstapleowe

 Soffertgtitedas fhpbdfiontar the Kt dFud pritent U sRfor Bt xarnpte

Withé @lyﬂﬁﬂmfenhﬂe)&ﬁldéd girbhdhithe haleh iriihe Al (Bpinnérkt) beM e 0.3
PP to bank of eight to twenty spi nheads. Each

s pnmﬁe é)eB 3 ngliametyr. dpveneltyissasity efihapelymsr wimpgaant and is
t ut, t t.hat ®
PR RN A S PRl SR o i

S Fihélﬂﬁbﬁtraﬂa!s fItSe/ Y0 Foli 1o 401910%1&) oftﬁapolpmmafse@f Ahelagitely
in the spinneret plate determ nes the nunber of

f ilprggentradar is yuallyeqnipped Wil ¢ Banidoldde distramts a highiputmyg of
d'rﬁél%nqﬁ; toY; %%?@%E%Wfﬁ@%ﬁ r{?lgﬁds' tEakR s Mﬂéﬁ(c‘l% {léﬁall?

hé range o S are typlca
g requippeld itha separate, gearlifimamtouiegulate@utpue dtramglmatrspmhead a

2 st R B RE R ey =0 RReSh bl PRI heao

yar Hé%lutniﬂék 68hdlYs ARGEhiARREN pidte dé‘t@ﬂhﬁés the ndmBePoftRRmeyits in a
(deni er = nunber of grams/9000 yd). Filanments can

r afageand Yasies gonsislepabliwrth dhe ¢iélerent yansarstughens, betdtist he

sag S indb OBl r SPloon SB BB fre BB bk RAld sund
Aranaxlet]lr a¢cyangalah pattenmstodisgistdn gedtd distribatibwwvfthe Ghench air

filaments are drawn at draw ratios of 3:1 or nore
( - or two-stage draw) and wound onto a package.

Spi NNi NERAGEESFildm ek Q?o?ﬁ’m%usgfﬂgmgﬁ abhs(tFRAOAL xlaflge fdm 40

require a narrow MAD t get the best spi nnabi |

widehier ke2,00¢ deniéri (Idanenﬁ aumt@snf igsamd/9000yd)i Rilaments/FR rahge
d ersit I ndex

cirtp 136 30 gPE o idhert (AL MU TR Vet K AR, Shirbingspecds

Orar¢ fyplvagly 860 nitgi ©r5000 nefen (25008t Hhen (dg40e fihin). anade

product may be nore approprjiate. Partially Oiented

Yaqxﬁmphovywﬂmérqu% pPipceRd 8@@1&1”%/ aths filpoentsjate dgwnpf %‘é}”
pfrgﬁ&c Hbf &8&1 (Ymé roQ by gé dﬁm)%a Rebufit bR ?a%ﬁg .

stage draw ng (as cont 1 rmuous ‘filament nentTone
atﬂwm)mg Sireedomi eamsatof 860 pFmirh@0A® figuin) esjuin atrhgowfMBED to

D (ﬁegﬂ)gﬁefotgslgég@&lh 1tlr{nf=he ﬁnser ?‘iaménlfIStRéasEr}s%&rlltﬁ !a? renlrrﬁr%lum VFR of
5 and a NMWD, with a polydispersity index (PI) under 2.8 are typical. In slower
spinning processes, or in heavier denier filaments, a 16-MFR reactor grade
product may be more appropriate.

Partially Oriented Yarn (POY): Partially oriented yarn (POY) is the fiber
produced directly from fiber spinning without second stage drawing (as
continuous filament mentioned above). The orientation of the molecules in the
fiber is done only in the melt state just after the molten polymer leaves the

spinnerett. Once the fiber is solidified, no drawing of the fiber takes place and the
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package. The POY yarn (as opposed to fully oriented
yarn, or FOY, which has gon&%hrough nultiple stage
orientation and has a higher tensile strength and

| ower el ongati on) tends to have a hi gher el ongation

oliPedf ¥ ElgeRE oneRog TP R POt BT oriesa

| Pdrh), derDYJ ashich hymmz tlﬂb&glsmammsiaga/menteﬁm anEbas_ a higher

exa in a tep r.oc an arn

S S e GHEr BB s (8 B0 PR SIgEstig g oyer

7ég>aT n, and placed on a package The yarn i s drawn
ually in two stages) and "bul ked" on a machi ne

cal I edBalkbéﬂounnms Filgwanti Bylked €ontinvgusdiilamesplabdeatigne

PREHSCeal gt rE P vt e Sl Sl MR e i a2

PRAEGSS prozesoadiaidtawh yahas spunal 1638 tHa@QL000a8/mip (BP0 fi/min),
draw texturizing. The npbst conmon process today is.the

opmialy p0 mimitp ﬂe¢ alaredkot 1PIGkgEy SO YaFR brdiawn (ssypldy in two
P gtgge%? incp'rb%‘ﬂ{eqe tcin Q%Jcﬁfne %Q@Meﬁﬁmzexe FWiddi S ma #3ing

guafity than t t wo- st ep process. Is simlar to
t byeedsare skﬂrmp:d@l? tliébt;ikmgeu; mxtm@@dewm 2t500 /niki($,g00

deyi ce i | ]
BiES arees. "SepdRaprager Er Aot e R el peauive
9 ol dRRN R @R shef qméSnés@corﬂm@ﬁ ptdiRsy @by RARECade-Stey t er

ul Ki er) St apl e Fi ber: Nonwoven fabrics are al so
f srin/deat te;ztméSBtTapthﬁsj fihésproessa prayvides Hetey ccqprimigs,

» BOlelBS add RISy BLE RIRAIARSHARG KRGS fRfle ofl-step CF

a web SSIngt rOU r ot at
Cptocerdpexxepiatistrtre billking deetee v ihHirtee @ultk ofT ﬂe&tumﬁmngﬁdyarn

web of fibers |[s subseq conso |da
VBPRCBTIECS, SERFRELAmenS £ sldlns ueh eelaiieots paffolss
Ci’Ha odRry, ﬁ%gﬁaﬁ BeikRg). . by add| ng chem cal

bi n ers em cal or resi’n bonding),
hydr oeftaplegfibery Npmhomfebnqseir@alsq ﬁpqmlnél& atpdg starting from

SIS o AP APl AL e (it

r ﬁité & wab byPaysingthidughiouegicylitderslcavetkd bpyvirep mthetseth NThe
t he web through a_hot air oven (airlaid or

t Hakpnded psh @b dbers by su@%qupﬁbéqw%da%%gbg Yagioys teghniques -
”‘%‘h‘ﬂ%h%d &%eslsﬁ}re‘i‘"rotrﬁ] & cald '(tﬁEﬁnal %Qﬁ&hgﬁ bS/ Hﬁ&lﬁ%eﬁemlcal

fibers entangling t (needl e puhched
pbmdelss(clteyrpcala)lr kasiri bmdlin&,sbythmirmnmhng W)th ma@fa‘u@ts n g ,

< BBts cragertnBR el adife o RlurBr Ty Mot g aitlel®” °

S dlidwed byRusedingi theweb berwebR IR anffidrdf® i & @& (wet laid), by
processing the web through a hot air oven (airlaid or thru-airbonded), or by
inserting barbed needles mechanically into the substrate, hooking tufts of fibers
and entangling them (needle punched). The process typically involves two steps:
1) producing, applying finish, and winding followed by 2) drawing, a secondary
finish application, crimping, heat setting and cutting into staple. Filaments can
range, for example, from 1.5 dpf'to > 70 dpf, depending on the application. Staple

length can be as short as 7 mm or as long as 200 mm (0.25 in. to 8 in.) to suit the



range, for exanple, from21.5 dpf to > 70 dpf,
dependi ng on the application. Staple Ilength can be as
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to suit the WO 2006/ 065663 PCT/ US2005/ 044686 -30

appl i cation. For many applicafPions the fibers are
crinped. Crinping is acconplished by over-feeding the
tow into a steamheated stuffer box with a pair of

ni . f o n

foa?%ﬁ&it gerligs S?y% -lﬁpaga}srﬁ%ﬂ rg?l% arrer?tus Theseigbends
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tyeglgrégsﬁe‘{n?/nqa}{rllgl to 5 mcrons. 10 The nonwoven webs

f or med Mylt BieseFibrive: Mehdioveh ﬁ:bﬁbsagalehﬂyeefveroywsjmﬁ lfine

ore es a erefore have e t.barri .
P ioptts beving persiamaieein thorAnge o2y fo O iR, Lavied fiber
t hBarR&bisUdein tH@Hn%e BP? tcde) Wih&bnP HSteityisiEaly ih 116 5amicrons.

metering nelt punp. The nelt gurrp delivers 'the nolten
palwmwavemwsb%@dye(bby these fing Bberdiameters dpecyaay smell pore

s ety A U BBE 5 i e e

aivlows ptdcess, et deraiclBrthepolymar dnd. delikers ittora métamgjmylt
draws and, in conbination wth the guench

s - f Thegmelhpump dgliysss the mofiea p@htﬂilqr at F‘Sé‘ﬁ’ QUsPYHirplg to the
ﬂ]sgeagxﬁgaygog% Jiel REAR R ﬂ?eﬁgae J}'eﬁ1t§ﬁl\é%é‘lth gnag@@&n@e‘ted

esign Is t to produci ng ual ity
p rhzychigh teafplerature hiply velotity dintnalled pocess or puthatyyait)l dibisagr

t he ments. direct.l ont LPOr oys Jorm. el

¢ ypicly RS b5 St inicith heeret =ip GO ¥ fiamepts

t NEheSkiRY 19 tfSrmiflg bﬁfc@ﬁrtyﬁlgzﬂm tagesqﬂ@teaﬂq&n séRYal RRhBSETthe
for heavier basis weight, higher loft product. Melt

bldie Rig designily &g key &g groﬁu@ng Aranality peaduptafiiciently. nThe fabric is
t
pgfglan%i llgyl?lo%pr% tgé ﬁ%‘??] ou g%lretcag ?ﬁ&% ré%eﬁoow g?egotyallcil(l)y 200
mmmctar406mm$&d1 &t 12im) fivrathe spineessi Adargenfoenaigulisarica

th nbodi ment b d
0 e on TEaYier bisapaEny eardph gl Bl B Ge Sayires
f qrerﬁm@me@t 1Y rdt&fesypiesiyP R0 o/ MOl chiaNtoRHt A e firedm

ei t her | ar ge spi nnefet having several thousand
hmoesbbrﬁlwss plt sregin MER [ap taw 85p2thg/dP @rig can bgpsed at a higher

;axg,g&saeslsﬁ ge%g}e%t{iyﬁqlg %%{Eﬁwoﬁﬁbﬁg hol es. After exiting

ers are quenched by a
cr oss- f3pumb@ided Gabimie: [Spaybdredar spintbongded fibsts geveyalfyrrefer to

ﬁ6bers produced , for example, by the extrusion of molten polymer from either a

large spinneret having several thousand holes or with banks of smaller spinnerets,
for example, containing as few as 40 holes. After exiting the spinneret, the molten
fibers are quenched by a cross-flow air quench system, then pulled away from the
spinneret and attenuated (drawn) by high speed air. There are generally two
methods of air attenuation, both of which use the venturi effect. The first draws

the filament using an aspirator slot (slot draw), which runs the width of the



30 spinneret and attenuated (drawn) by high speed air.
There are generally two nethods of air attenuation,
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the filanment using an aspirator slot (slot draw),
which runs the width of the W) 2006/ 065663

PCT/ US2005/ 044686 -31 spinneret or the width of the
machi ne. The second nethod draws the filanents

U hspinighetr figzwidéh 6f tha aPchiak OThstond irlefBRIdrSwd B MBinddls
this manner are collected__on a screen ("wire") or
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the st rﬁﬁﬁiﬁﬁﬁl% frlal %re (ﬁ)ﬁg ahtESthe F&natiBh o?lfﬂg fnccoﬁﬁﬁlﬁ)\ﬁg 'Mament

properties ber. Anneal i ng has been s
| e@rcfalvmx:agpg of & nm«nve@hmtg@ from thedibtss. mm:am partlally reheves

on of he cr [1in
¢ PERGRM st I SroEHE RoarabTrtar e e caprepngropertios
phﬁS&Be fibber Maneslhgedsi Bt@n GhowhaoNead/ fekighifR st éhinges in the
conducted by nmai ntai ning the polyner bl ends or the

aripiegnad orgamration ofthe siystallime qﬁtruewae and thenyedative wrderingoof the

er
SR D CEIBETHLETP A ey U, e nd
pmoindwbtd:rbbyvammtanﬁ'gwhs pohyntts bRhds or klesatitlesmalie ot a sfch a
1 to5 mn. at 100C. The

aﬁﬁ%‘ﬁﬁ ngglggﬁh"%gfﬂp %&F’a SiWECTL 590NN (epErautedq & maxigym of
alr6t)"@ Bt ﬁ[erﬁﬂtﬁi@% to BRaxiRMIRESH 1308C tf@l‘?%érﬁ)tdlﬁreﬁwé’éﬁ% %@%ggonds

from60C to For conventi onal nt1 nuous
spo dedsrihan dnlnmml i Agypiaal dmealopepdriodpassi tmg e af i1D@C. The

oenretime 3R Smbdnre i be hiudied A6 ot AfTigUablend,  The

Arhﬂﬁadlinggteﬁﬁﬁbdtﬁeb@arp PaHHeC B %O“@rtoV%O"d ow If'drb%nventlonal
tension to_allow for shrinking of the fiber

nGRTBRONS ibeE Smigaisg, anmealiicanbiaiipne by pesinet the dilpgh through a
Cogadzan (888 BT AR SEL oAl S s
hefatnedlinga lskadé rbeatondrictedi veder hiegh loenfib¢ratansioni ® allow for
shrinking of the fiber . In nonwoven processes, the web usually passes through a
calender to point bond (consolidate) the web. The passage of the unconsolidated
nonwoven web through a heated calender at relatively high temperature is
sufficient to anneal the fiber and the nonwoven web. Similar to fiber annealing,
the nonwoven web should be under low tension to allow for shrinkage of the web

in both machine direction (MD) and transverse direction (TD) . The annealing

temperature can be adjusted for any particular blend.



sufficient to anneal the fiber and the nonwoven web.
Simlar to fiber annealing, 30 the nonwoven web shoul d
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in both machine direction (MD) and transverse

direction (TD) . The anneal rﬁé tenperature can be

adj usted for any particular blend. W 2006/ 065663

PCT/ US2005/ 044686 -32 I n other enbodi nents, the
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little to no post rication processing. In anot
emrbqurenfitie to ndnposft dabriceton ;nbcd:shmgp e smtheri emh@dtm@n thc éabrics

| ed t heat.ed
bl diemige e
e | relates to nonwoven
art ?cFeﬁe deor %euﬁdﬁlgﬁ]nolﬁgeﬁor nore of the bl ends above
wher e tlhed predersedhambedipenighisninvedion relatey tnnepweyeanarticles
6%&%%0%%@ r?&gl\?)éér)] l) t'ﬂg bie%d%_&gog@@}rﬂe %ﬁlge%éégl%]rﬂggé%?n?a%gt set
g goeasérsthinve 6696 hand a&rheﬂ phé bignd id fordhed gnitoedmeni\aw:mewhbre the
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I'S absent equate fabric formation
(ifeom thnisérae roompositionlitst whend ithensehi-drdphsust ppylene-athylene
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c hﬁ[ﬁﬁﬁi@)‘ bPdis&ibafion Bf AR @A fd1RITRHR FhBHEY fafid ABAWoven processing
copol ymers used in the industry today). 15 As use

he(reeitlw abilify te @fmme@s:ooﬂnqcmﬁnmpﬁltfvgmmt |r@>te$1@1@mtwtlc of
| i ed
%ﬁ#n%ﬁo#@po E%nc% ST epéblg_%ﬁ/ér% &%%Bdt%%g%&ﬁ&r
211 5 fAsmaeg lhere'ﬂj \ther@foﬁbdseiffa nbﬁﬁlbt'ﬂﬂﬁbhc @glneasﬁfé%ecording to
Dutton Roa , Pa. 19154. The Handl e Met er
r b Hepdle Q- Meﬁﬁs feét 8% SRRcifipd mﬂp@ratwgdmﬁm@éw%@diﬁ@ Meter

R e g
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uslmjtdal’tluilat hia. sk 4 s The HandterOiMeteusadinghis uugmtsmftgram The

mhol ries of es.bei ng co red ferab 0

O TOPS sy 1 nEVR ARG DG B SHB RO ARG A Aohtadines are
ae&bh&nw alobyerih 83sddpgtin ehed by widtiinsed iddethbehme @10& Redth is
drapeability of the tabric, features nore general

aﬁ@f&thaw@ Mt the WbplstSﬁn%w’rﬁawpiqﬁ heingsganapaggst, ?Eﬁf‘?fs?/ll}’elr‘?énm
e 18\§er t§9 htanfl @Qﬁlb Ctﬁ y ! nmrc])){e Qi%ﬁfeﬁ@ﬁla) ﬂgcta%gllgrfﬁ@f'abnc and

i cations, parti curt ygi ene an
Slthe betterahmdwpeablhp'pbﬁ thatfalnms feailm&s miate geherally associated with
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t Bhdnyl a'i});'iﬁ’élitl'oﬁﬂ panicalaalyta ﬁﬁgl@ﬁ@inﬁﬁhﬁsdmmlar consumer applications

and medical applications, where contact with the human body is involved. In a

preferred embodiment, the nonwovens of this invention have a Hand (for 35 gsm
basis weight fabrics)of 35 g or less, preferably 25 g or less, more preferably 15 g
or less.

In another embodiment, nonwoven articles made from the compositions of
this invention (preferably where the semi-amorphous polymer comprises from 10

to 20 weight % comonomer (preferably 12 to 20 weight % comonomer) and is



basi s weight fabrics)of 35 g or less, preferably 25 ¢
or less, nore preferably 15 g or less. 30 In another

wenbemdséssent, nonwoven articles nade fromthe PCT/US2005/044686

10

15

20

25

30

conpositions of this invent% n (preferably where the
sem - anor phous pol yner conprises from 10 to 20 wei ght
% conmononer (preferably 12 to 20 wei ght % conononer)
and is WD 2006/ 065663 PCT/ US2005/ 044686 -33 present

alprdsemat 2mt 20 404980 "/)dﬁ greﬂr@ﬁl?ﬂﬁ% it $¥Rq M a Bandabe of

in a hand value of 1 , a transverse direction
pdlKko PO t@pé\e@r@rdltq«mﬁn seaéc fog:erﬁ@wrrféarmﬁrge atmashinetdargetion

BP0 P AT pRRUAE BT o a0
aldv el thareitie of Heantearsislkenaenpanithe samexcpbsitiiaibxcept that

the sem - anmor phous polyner is absent. Fabric tensile
pRsRer2BOTPhays POkYNsy 1SAbsF¥ver se direction peak force,

NaCh' Ngadid q{%ltléll‘engﬂgéhw orl&ﬁu(ﬁﬂg PLARRES %ﬁeaﬁﬁle$e89 force,

fabric tensile pr ties I'i ke ~Optinum bondi ng
t qubmtdxmeetlmp@krfems ang gropeyies dbawg ctmfab&érbdnsﬂeapmﬁcrties like

5- 95(,20 | th of 12.7
oPREBHE, POl Bty PR o pehiEn o AR Madtard
UPB035-8512003). NAhgduge Iéngtirbf ¥4 il §13.7 dnPSardf a Eﬂubﬂieﬁd \bFded of 5

cut in both the machine direction an g transverse

diesn (1Za7 em/ming st nisdn Bind dnelo(2.54 em) wide stpeof/ fabrie svere
r %ﬁ’t‘)iﬁtb%ﬁ) e rn?acﬁ%f}g rd%g d%%rtratng'\?er& direx80% B?the sRunbond web for

measur enent s. rection tear streng
meEsng. ed‘lmcmiuaﬂlmgonecd W&ENMvstagesiavel the st/ Sztnlsls mddsurements.

addi lontoth sof t ood fabric,.for .on, eas
7 e iR et Teok Gireast s TSR PR AT stgigard D-
| gye4-bmg of the opt| mum bondi ng tenperature, the

bl end fabrics al so displ aé satisfactory tensile
pr oper {1 edditind te dhe soﬁé@n t gavdefabri¢ fomnasioas easyennability on

ar ergg’lfgc‘?useﬁsl{l? o egﬂﬁ%rglgl?[h 3’9 Erinal ‘é?&% @é tégﬁh%ag@é‘ﬁ%' 6hding

N oy A tireyete, blél&bfabﬁes aBoldPptayl sagsfattony tensifeagreperties and tear
clothing, diapers. In a preferred enbodi nent,
pEstSteGPar |y nedical applications such as gowns,

drapesygp Sréfé}?é@&ﬁbocfn'ﬁ@nt%é bieh&S arfPYorfivRhd §Fth?s mventlon are

bactericidal agent. |In another enbodi nent, the blends
anstfalinpevlaginginatetials, packagsstionmwoare webefabtics, nurglcal gown or

arnticles selected fromthe u Lstin
nBieveRoBng b Mot b b SRR Re gy mecical
gappiRatisns §Llo<ht£§ ggwnsmﬁaﬁeal arglabARIES; , the Sttiles layOedmifiise a
surgi cal drapes, diapers, training pants, sanitary
ﬁgﬁrﬁg dal pggRty In another embodiment, the blends and nonwovéns of this
invention are useful in articles selected from the group consisting of: nonwoven
fabrics, hook and loop fasteners, fabrics, garments, clothing, medical garments,
surgical gowns, surgical drapes, diapers, training pants, sanitary napkins, panty
liners, incontinent wear, bed pads, bags, packaging material, packages, swimwear,
body fluid impermeable backsheets, body fluid impermeable layers, body fluid
permeable layers, body fluid permeable covers, absorbents, tissues, nonwoven
composites, liners, cloth linings, scrubbing pads, face masks, respirators, air

filters, vacuum bags, oil and chemical spill sorbents, thermal insulation, first aid

dressings, medical wraps, fiberfill, outerwear, bed quilt stuffing, furniture padding,



liners, incontinent wear, bed pads, bags, packagi ng
materi al, packages, swi maear, body fluid inperneable

whamksbiset s, body fluid i nperneabl e | ayers, boryT/i/52008044686
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permeabl e | ayers, body fluid perneable covers,
absorbents, tissues, nonwoved430 conposites, liners,
cloth I'inings, scrubbing pads, face masks,
respirators, air filters, vacuum bags, oil and

C 8 C AledBp! kém@&f@eﬁs&; by rmatclii{l§,ullﬁgiegn, aﬁﬂoﬁﬁ,&ig@i Geats,

dressings, nedical waps, fiberfill, outerwear, be
quiphlstred fumiyuref warpietsurcarpstiddilding, e 0@dia0aEH®Sable wipes,
PCI/ US2005/ 0441§86 -34 fil.ter nmedi a, ércréjsbbi Ao Qtalds’ K
wi PR VRO HBEHANTE SRS EPYBCRRRPS,  gectextiles, sacks,
Utbaksirap eehpbr/battitts! Breathable @1d3hing Adrivelopbs Cdchipeg evideht Rbrics,
medi a, di sposable w pes, diaper coverstock, gardening

f dpeteetivepaskaging, apd soastiEnt ext i | es, sacks, housewr ap,
vapor barriers, breathable clothing, envel opes, tanper
evident fabrics, 5 protective packaging, and

cdashethsr ethivodimenththis meramnmelates td:hi s | nventi on

relates to: 1. A nqnwoven .article conpri Si a ..

el er ogfbREBYRYSBHEHEIS ComBRTiSs Ahctemechodly bisgd Fygsing

vei ght pefrs g0 Bf9PrRSighf pditin® oF8HE orChtshniicARtalline polymers
pol ymers 10 (based upon the wei ght of the

sehisedryponahe iwrightref the remanosialngsansoseptieandrphous oymers),

i [ | j Sl | o
S SHEHE AP B Y S A
t hetphaedlgfii comonbmep basei ryponsthe dweight of dhiey poBhder)iesaid semi-
D eststallige ROISTETS caehduaving & mstngogbgtter §po FaLd 10%gnd a
15mdi ﬂB&/QQBe%fQQOO”fl@ h BPfes/ftd one or nore

sem - anor phous pol'yners (based upon the weight of the
sem - cr3)dtoan [lite d0 avedghs Shdf emrerrghere sepohmpomhols palywbrs (based

seni - apor phous | ynmer. conpgd Sin ropyl e and .fro
100B b8 igelpf he) pemiscrastaing and fem AmOTRiouR bqluhE), each
al fehi-afloglions GONRRR Phifprisigi fosReie AWfHMOLEto PP % of
each ha\?ieﬁh : %8 a) heg?nof gfpjsl?}gn of 4 to 70 J/qg;. b a0
Vegne or ke R3taad o (. to G19 Jpfweolghin pemOnQIergFaid semi-anorphous

[ zrgg! lak,; conmposi tional distribution as

dg%o m ng%&lb}%%x%ér mal fractionation in hexane such

t hat 85fchbyt ofifusydrt oo taily Bg;of t he pol ymer is isol ated

as one Qqr t dj gcent., . sol ractions with the

bal ancé’Sé‘fMgﬁg?oﬁ{_S Wé’tfoilntoz’zé% Ftifat el y preceding or
succeedi)ng ihtcdabicemar caposiiHaP ditriEibn Af delt@sifed by thermal
fractions has a w % conononer content with a

di frgctipesiion iphexanegpetnthat 83% i waight or more of the polymer is isolated
as one or two adjacent, soluble fractions with the balance of the polymer in

immediately preceding or succeeding fractions; and wherein each of these
fractions has a wt% comonomer content with a difference of no greater than 20
wt% relative to the average wt% comonomer content of the copolymer; and

d) an Mw/Mn of 1.5 to 4, and

€) a propylene triad tacticity, as measured by BC NMR, of 75% or greater;
where the blend of the semi-crystalline and semi-amorphous polymers comprises
less than 5 weight % filler, based upon the weight of the polymers and the filler,
and the blend has:



w%relative to the average wt % conononer content of
the copolyner; and d) an MV Mh of 1.5 to 4, and e) a

w@e@ppbwee triad tacticity, as neasured by 13PCIVERS200$/044686
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75% or greater; 30 where the blend of the

sem -crystal line and semi - andPphous pol ymers conpri ses
less than 5 weight % filler, based upon the wei ght of
the polyners and the filler, and the blend has: WO

2006/ 06 %ﬂ?ﬁ?&ég & and> i) an MFR greater
t han 305238 mn; an% ||;®g&%§r fanent Set of greater
t han 6594 BermmaastiSe of @reater 1R 63% (himsksuredbpri@d 25 mil thick

partl)d; ancg_v\/n re the nonwoven article has a Hand of 40
g BMdpdRa;and) e ght of 35 gsm 5 2. The article of

PaNRGE BRMohwWORE! £tiBlethie a $RAH vE AY SloRldst Aer WEIlgHI®T35 gsm.
conprises propylene and from1l to 3 weight %of a C2

t &-Cl O Bhephticloloéprragraphdrivhasein thgsenticqrysialingypelymer pemprises
al_pha-ol ef | r is select

ORI FORTRIP dnizeteft PE 4 Gt ST dplf A6 Romonomer,
hapeferudly ocliced ethe nalphnelefiandomdraree is pyebdcexdalfioyn the group

sel ect .the _group consisting of ethylene, butene,
heseapiglinga A8 cthyiense PucaS, Briensy Ak E’@ptﬁpﬁb HeEigiCe fopene, and

CQ{Le efbRbB dcE e grdup [MRsidfingd 6F l%t}@fen@,aﬁlﬂ%é}ﬂféxéne and

or 2 whérein the sem -crystalli ne pol ymer = conprises 0
waictgme, Brefeoabdy thewiphaslefitheonagroimelr és @ihylpea: agr aph 1, 2

or, 3 rein. the.sem-crystallbine pol ymer h .

mek o1 g o PREOR! P30 bt a B WEcSetariling pghmer
ofcoafiriseed wiho vadtinonbme2070 MPa. 5. The article of

par agr a r 4 wherein the sem -anorphous

h 1, 2, 3, o
po‘}-ynerf)hwmﬁ io§ garagiaph 1 RE3 Arherein din sepicoystalingeRagyper has
%effneﬁin dift &f ﬁﬂ @ pdwcalLedd Qﬂeﬁﬁgp?fa s oPbefvRleAl0%0 and
sel ecte romthe group consisting of ethylene,
but0gfeMPa.pent ene, hexene, heptene, octene, nonene, and
decene,, pref.erahly sel ect frgm. 20 .t he grou
cohor ot THRgEtirle O ipeaell T ittt hskeihdie Y Dieyhps polymer
PrbRed YropyiRyt QR frond 12 TtbE208Wwkight 9, of aleZ a9iaPalpha olefin
2, 3, 4, or wherei n the sem -anorphous pol yner has

a qearamener.cprferably selpetyd dronp ghansronp Xoapisting 9 sHylese, hutene,
SR 50k SABE ) 1 el e e o
1700 grbgp wonsistify of ethihene gitére] Bexehe pad agteap prdferaBly Shylene.
4’6. > O'lr“he6 artV\f?:Fer gl‘ rl:lartagreap{;I elt, ei, osg,eE,egru v%LeerQi% the semi-amorphous
polymer has a percent crystallinity of between 2 and 25% and or a Mooney
viscosity (1+4@125°C) of 3 or more, and or a melt flow rate of 5 to 2000 dg/min,
preferably 20 to 1750 dg/min.
7. The article of paragraph 1, 2, 3, 4, 5, or 6 wherein the heterogeneous blend
has a heat deflection temperature of 40°C or more as measured under 1.8 MPa of
pressure and or a haze of 50% or less as measured on a 1 mm thick chip.
8. The article of paragraph 1, 2, 3, 4, 5, 6, or 7 wherein the blend further
comprises a nucleating and or clarifying agent and preferably has a haze of 20% or
less as measured on a 1 mm thick chip, preferably 18% or less, preferably 16 % or

less, preferably 14% or less, preferably 12% or less.



has a heat deflection tenperature of 40C or nore as
nmeasured under 1.8 MPa of pressure and or a haze of

WHOMs065662Sss as neasured on a 1 mmthick chi p. P@r/UI1Nes/044686
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article of paragraph 1, 2, 3, 4, 5, 6, or 7 wherein

the blend further conprises3&- nucl eat i ng and or
clarifying agent and preferably has a haze of 20% or

30 |l ess as neasured on a 1 nmthick chip, preferably

1856 or 6 ,%05014 sl I %‘p(?m
%essfl?e;%éfcgg{)?m%%ér I’oe3ss£,1 SV\%S?OSE/SS%%%%%J m
POGndiB20eperka68®f thehe@rogthepuartkilers & aiflegsjrﬁ@rlaphr than the

2, 3, 4, .5, .6, 7, or 8 ein the o bondi.n

RS PR e ot o SRt R Bt phgephous
| Qymérigibbdie, preftdoly B REAAINT 16 W Brefértibl§ a@ﬁeaﬁthES"C lower,

sane bl end, exgﬁﬁt that the sem - annr?hous pol IS

alpseferablyateleast AG lower, preferatly@t lleask 25 Colowtesr By eyabéx at Jeast
‘g lower, 5 preferably at |east 20C | ower,
preeféra ?y at |east 25C | ower, preferably at | east
3010. | oviEtie arfible ofiparagtdphdl, €, 8f4, pﬁaﬁa@r 8 pir A whéreindhe Hlen has a
er rran

6, 7, 8, or 9 ein the bl end S a se

of PBBaRENY St Rf; g %rp?remefeawriferf Hidos Fere, e ‘?rél?lﬁb‘tzé % or
121ﬁoré’ }S’freferﬁmfl%o f%&frﬁ{n%b' y 150 %or nore. 10 11. The
articie of paragraph 1, 2, 3, 4, 5, 6, 7, 8 9, or 10

whidr. ei nThﬁeﬁlcmnﬁmmgr@ht 1,02,e3hés 5a Gael, gfht 9,061 38 Wharein the

iAo B A BRSO E et Bl o a i PR ensit load o

Tediinuen |b©ﬁﬁiingfoftdﬁ Qeast 30% drtaadthan kT Pedk Thsile load of the
sem - anor hous

is absent, and bhas a TD
Teyau1e| tden e%&t ﬁ% FCWFQP%MWW% abseat, fpyl E@%%TD Peak
Teﬂﬁfsh@lda@ apheQit 2tSh% lkPanﬁg TDlﬁeaﬁxlﬁé%E’i‘ie foRdbf ﬁl'% %ame blend

m - anor phous sent . . The article of
paﬂmgltahﬂtthgse:ml momhow,po@me?;s&seﬂ 10, or 11 wherein

S STRRORSURGBRhITE SO0 7 800 PR g efone s

hds R RaHIHRed fiemanttb 20evapht3s cBmSHormér dhdSs Present

hand value of 10 to 30 g, a transverse direction peak

f ot deom20 s i) st dei angd Whesipia the antisleod 3§reisa wrhas ﬁ:mné value
ST 0o B b 1000, LB v
| ogvedtert than 5 lg;lta nfacliihe directoratedar cstrength’@‘eatérr than t308g, and an

SIS inEnAE 0 Ry e
3, méde Bonbithe’ sarfe cgmpgé?tloﬁ]-%xcéﬁf tHad (hB &eRiiAmoRshoud olymer is

sem -crystal line pol yner has nmel ting point of 120t
16bsentand a fl exur al

13. The article of paragraph 1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, or 12 wherein the
semi-crystalline polymer has a melting point of 120 to 160 °C and a flexural
modulus of 1030 to 2070 MPa; and the semi-amorphous polymer comprises 5 to
20 weight % comonomer, has a percent crystallinity of 10 to 25% and has a
Mooney viscosity (1+4@125°C) of 3 or more.

14. The article of paragraph 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, or 13 wherein
the heterogeneous blend further comprises a slip agent.

15. The article of paragraph 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, or 13 wherein
the heterogeneous blend further comprises from 50 ppm to 10 weight % of a slip



nodul us of 1030 to 2070 MPa; and the sem -anor phous
pol ynmer conprises 5 to 20 weight % conononer, has a

w@eresetsexrystallinity of 10 to 25% and has a PODUREYS/044686
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viscosity (1+4@25C) of 3 or re. 14. The article of
paragraph 1, 2, 3, 4, 5, 6, 3/°8, 9, 10, 11, 12, or 13
wherein 30 the heterogeneous blend further conprises
a slip agent. 15. The article of paragraph 1, 2, 3, 4,

@n HaseBupéh thé Yei dé‘fl of the heRfogkBeMRDIGIdN t he

urther conprises from50 ppmto

106\%?&heigéqui¢ Bllfagagagrpph/@ ooV hasedhe siprigespiseslecad 6ga
oiths 9 ponshiRE b1 hRfLs hfin e SiifesE’ 27 TRCRE0LS

t '¢H¥CHp),GHeUH(CH, REONH 20hdré @1i8 5 tES.gr oup consi sting
of am des haV| ng the chem caI gt ructure

CHA( cHAeerictep ygr?Md WA &P wherain the slip agent isssejegted
Tffﬁm@&fe'g%g) &fnsegﬁggf @m&al'%fde dRyRhide o B f Qm; BEarshide.

agent | ecte romthe group consisting
erl§caniTie artodleyf paragtaph bl2e3dnd,de b, 'ér8d9st(bdﬂa1ﬁ da, 14,18, 16,

16% 17 s o peRFEAEER o et poniprgtefom Spebm 4000
h@bﬁf STOENRMASND hedhe tabd [k thOWBizhteRhé f0Npolmid Prdsent in
4000 ppm of a nucleating agent, based upon the weight

ofthe bgderogengpusplendrer present in 10 the het er ogeneous
blignd. ' f o pargagr y 14, 1D,146
D9 7l Fbg ol 3prg aph sto, ., 14 e,
\Ahérexitﬂwhereiiriﬂlbattécléispaaldgaw mgtenmlt epackage.ca paokage web, a

Y GhuTPHORAGEE Aon HOKEH b BED GO O OB eirEieal Eown or

cldeg | Q16thir. didedyef- 15 20. The article of paragraph 1,
’jalfg%?’@8910111213141516

1‘20 18 Therartide efipregraple 1a?t3.dh 6, 6ohyss Osb@ W, 12,13, 14, 15, 16,
D358 o 1 Qe AAG0 bgicelomtf o bt gpaf 207 200 1, 2

1&,1 19 ;Therartzdle mhngfablemzt:% al, 8, 6,57, 8:beto.ed, 12,018,t1hA£15, 16,
gr.oup_consi sti ng . nonwoven fabrlcs hook and | oop

fddt dfeld, of &Brwh%re thaarasle 4 selegiedifFrn thegreup comsisting of:
JRAbA% B ety faﬁHEQ'lﬁ)%i( 2380 fa%t-éﬁgx'scﬁlbn% ﬁ%&sﬁemg' Abfhin, medical

training pants, sanitar napki ns, pa ['1ners
i Igemndnitsy emrgwelargowbs,d smd@l cbam, qomksagtrmgmgapems,msamtary
e ba ksheet s

DS Sot R inlac, e SORYT Itde PRFARE Ratrial

| plckages, B@itiwbarib6dyPRuidBAPErthcablé daskshadts, Mol Musd impermeable
ti ssues, nonwoven conp05|tes l'iners, claoth |inings,
S&y@%lbﬁgy pud peryeablerdayess, body fluid permeable covers, absorbents,

tissues, nonwoven composites, liners, cloth linings, scrubbing pads, face masks,
respirators, air filters, vacuum bags, oil and chemical spill sorbents, thermal
insulation, first aid dressings, medical wraps, fiberfill, outerwear, bed quilt
stuffing, furniture padding, filter media, scrubbing pads, wipe materials, hosiery,
automotive seats, upholstered furniture, carpets, carpet backing, filter media,
disposable wipes, diaper coverstock, gardening fabric, geomembranes, geotextiles,
sacks, housewrap, vaopr barriers, breathable clothing, envelops, tamper evident

fabrics, protective packaging, and coasters.
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bed quilt stuffing, furniture padding, filter nedia,
scrubbi ng pads, w pe naterial%, hosiery, autonotive
seats, upholstered furniture, carpets, carpet backing,
filter media, disposable w pes, diaper coverstock,

99& demrﬂsa&@mfcpar@%ﬁbz,%na% ae;ogegtlld qs; 123q3swk1% 16,

housew ap, vaopr bafri er’s, "breathabl e cloth
ed¥elHpd, 20anpei vehrdarthe hbmmgeosqusml@ndebaa We‘«ontlnuous phase

pack and. coas ers. . WD 2006/ 065663
U%?’O%@Fdﬁ%b’%smlglgp?yne‘fhe article of paragraph 1,

2233 'l’he 5rtlc§3 of7par§gra;ﬁ1112)3 415, 6.2, 818,10141, 15,13164, 15, 16,
17, 18 0, or 21 wherein the heterogeneous bl end

has h&d&man abu@r phadereie dhfpheteroggnacke blend has a discontinuous
ticl f h
Bl it WS RS KR e 11 1 of por 2orap
glzzu TRe aft&(lje &0pardtapiot, 22 whes&iTy 8t fel(hdd etdeneeuss, 16,
en S nt i nyo hase ri sing the
o478, 18720 ot B he ter upngus PO S b0-LpiiSions phases of
1the?sem3-c?4tallﬁle &lyﬂer a8d tifh serfl-ambipholis pofider.14, 15, 16,

21 wherein the heterogeneous bl end -
h a@ coTbe nlttnchnfwgy ofiparagrapits 1 tod4 wherpindhg/blend isi fagmed into

and. t he . Qh 0, 25. The
¥1nﬁg)eofpn°ﬁ i bég%aorrglg? é‘% o3 m{% ‘ké{z;lre% uglgl n the bl end

| 36f or mhel alrtiate(bfp&tagﬁdpe X5i »bl&rranm:w swplé Gb&rds ogmbed.ned
into the non-woven article.

paf-agr apeiber ofiparagrap tﬁ?é%ftrea |ﬂée %tﬂg%%?rsls % P ?ré%alm lopg.
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more C2 and or C4 to C10 alpha-olefin comonomers, said semi-amorphous
polymers each having:
a) heat of fusion of 4 to 70 J/g;
b) a Melt Flow Rate of 0.1 to 2000 dg/min;
¢) an intermolecular compositional distribution as determined by thermal
fractionation in hexane such that 85% by weight or more of the polymer is isolated
as one or two adjacent, soluble fractions with the balance of the polymer in

immediately preceding or succeeding fractions; and wherein each of these
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one or more semi-crystalline polymers (based upon the weight of the semi-
crystalline and semi-amorphous polymers), each semi-crystalline polymer
comprising propylene and from 0 to 5 weight % alpha-olefin comonomer (based
upon the weight of the polymer), said semi-crystalline polymers each having a
melting point between 100 and 170°C and a melt flow rate of 2000 dg/min or less;
with from 1 to 40 weight % of one or more semi-amorphous polymers (based
upon the weight of the semi-crystalline and semi-amorphous polymers), each
semi-amorphous polymer comprising propylene and from 10 to 25 weight % of
one or more C2 and or C4 to C10 alpha-olefin comonomers, said semi-amorphous
polymers each having:

a) heat of fusion of 4 to 70 J/g;
b) a Melt Flow Rate of 0.1 to 2000 dg/min;

¢) an Mw/Mn of 1.5 to 4, and
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EXAMPLES
Example 1: Copolymerization to form the Semi-Amorphous Propylene-Ethylene
Copolymers (SAPEC)

Continuous polymerization was conducted in a 9 liter continuous flow

stirred tank reactor using hexane as the solvent. The liquid full reactor had a
residence time of 9 minutes and the pressure was maintained at 700 kPa. A mixed
feed of hexane, ethylene and propylene was pre-chilled to approximately -30°C to
remove the heat of polymerization, before entering the reactor. A solution of
catalyst/activator in toluene and the scavenger in hexane were separately and
continuously admitted into the reactor to initiate the polymerization. The reactor

temperature was maintained between 35 and 50°C, depending on the target
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v prapyiehe-ethylensoopdlymers (SAPEC) were synthesized. These are described

in Table 1. Samples SAPEC-1 and 2 were utilized to prepare the blends used to

fabricate the nonwoven articles.

Table 1: Characterization of Semi-Amorphous Propylene-Ethylene Copolymers

SAPEC [ML(1+4)] Mw" Mn" Mz" | Ethylene | Tm dsc | AH melt
at 125C Wt%* °C J/g
SAPEC-1 | 2.5** | 227111 | 130615 | 349440 14.9 50.9 14.6
SAPEC-2 | 2.2** | 247620 | 139049 | 388319 16.2 51.5 9.8
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heas yhenHekl arethisitergp¢retupefoatl 0mesutes, and finally heated at 10°C/min

to acquire additional melting data (second heat). The melting temperatures
reported in the tables for the reat semi-smorphous propylene-ethylene copolymers
are the peak melting temperatures from the first heating. For semi-amorphous
polymers displaying multiple peaks, the highest melting peak temperature is
reported. Areas under the curve were used to determine the heat of fusion (AHy)
which can be used to calculate the degree of crystallinity. A value of 189 J/g was
used as the equilibrium heat of fusion for 100% crystalline polypropylene. The
percent crystallinity of a propylene polymer is calculated using the formula, [area
under the curve (J/g) / 189 (J/g)] * 100.
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Tables 2 and 3. EPRin Table 2 is an ethyl ene
propyl ene rubber that does not 25 contain
W@ 2006068663 zabl e propyl ene species |ike the PCT/US2005/044686
sem - anor phous copol yners. This EPR has 47% et hyl ene,
a Mooney viscosity (M. 1+8 a#4-127 C) of 28 and a GPC
pol ydi spersity (Mwv Wh) of 2.3. It was obtai ned under
the tradenane Vistal onTM 457-by ExxonMobil Chemi cal

m of
Iy

D1Q) !
P a
-+ C_

u
A\
9]

D
D
-

| 25 ST R U RPrac VA HRAEREE03 PCT/ US2005/ 044686
es 0 1
r SARHED [Fractienfli dRragtiorF2-act [Fwti®s 3+ &cadtion 44- | %
spl ubl t %vét sdlliel sailutie W% sxdhblb [Vét% asluBRC| at 31C
9BAPEC3 BAPHGS H9I.6 58-3 -| - SBBEC 6 1863583. 6 - -
CI43p- 0 P& 2 REACLT - Not{ €.

LSEPECST[ TS BET T S5

g —than 06 Hrper-fe he

pE‘%ﬁgfﬁLL&cﬁgns__sﬁ 3—Cofposition—ef—Fractions

oPASESEL |

t10h %t %let hylrene lin Fraction 1 in

FNatt iTha s@miof ther faactipnsimay imsofireacis¢sonidaipIpPEghtly gederthsn

13.2 ;1.2 SAPEC-7 14.9 14.6 - - PR 46.8 Note: Only
5 frasiké S’@nw_?ﬁiﬁoﬁﬁf Brachieds AARAHEQ Hebthipkdin TaIgs 20f t he

-44 Ta 2 u Ity of Fractions of SAPEC s SAPEC
at 40C at (dBFCCSAPEG-3°¢. 0 2. % KAB8C3 681ab48°BAPEC- 4 6.5
ETT e R A
& oB6Rindd i 9%Fahle 2 SAPEC|W % ethylene t
%EBRhy| en vl ene t
SARE@ué td Raierftit drying-of SARIcGberlffaclods. 5 - - SAPEC- 6
polynmer j hle 2 are analvzed for conmposition The

10

15

20

e
e
a

P

X SAR BN
t hyl ene

a
Vet YogtiilengWit Yoretipdens

o Ftaghen |

s [iibEtackony

Wit Yecethivdene
imFigetion 3 hi

t % gylene
v Exhetion 4.

BAPEC-2.

10 The abpve sem -a

hor pHois

7.6

SaPECae

- et hyd.@ne

copol ypers

SAPEC-1 an

d SAPEC- 2

WSA@ECQHD

nediggt h

A mefgb 1 oc

ene- based

ropyl-ene

4%

=0

QAPEE-¢
SAPEC-7 14.9
EPR 46.8
Note: Only fractions with more than 4% of the total mass of the polymer in Table
2 are analyzed for composition. The experimental accuracy in determination of
the ethylene content is believed to be within about 0.4% absolute.

rig2 11.2 - -

14.6 - -

The above semi-amorphous propylene-ethylene copolymers SAPEC-1 and
SAPEC-2 were combined with a metallocene-based propylene homopolymer to
produce the blend compositions, as will be described later. SAPEC-1 and
SAPEC-2 were first visbroken to reach an MFR of about 25 (range 20 - 30), prior
to melt blending with polypropylene. The target 25 MFR is consistent with that of
typical commercial polypropylene grades for spunbond nonwovens, which are in
the 20 to 50 MFR range. Visbreaking is a widely used and well-accepted
procedure to increase the melt flow rate of propylene polymers. The procedure
typically involves melt compounding the propylene polymer in the presence of a
specific amount of a peroxide [e.g. (2,5 dimethyl-2,5-di(t-butyl peroxy) hexane)
available as Luperox 101 from AtoFina, Organic Peroxides Divn., Philadelphia,
PA]. The amount is dependent on the degree of MFR increase desired. The
visbreaking was done in the presence of some polypropylene (60/40 blend of the
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Polymer production rates were 20.5 kg/hr (45 Ib/hr) in the lead reactor and 10
kg/hr (22 1b/hr) in the tail reactor. The reactor product was routed through a

granules-handling system to separate and recover the final polymer product. The
polymer discharged from the reactors had an MFR of 7.5 dg/min (GPC Mw
195,000, Mw/Mn 2.0, Mz/Mw 1.54). 68% of the final polymer product was
derived from the first stage and 32% of the final product was derived from the
second stage. The polymer was melt homogenized with 1500 ppm of Irganox-
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vi sbr eaki ng experinen?s is shown in Table 4. Table 4:
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Propyl ene "Hono polyner (60 wt%/ 40 wt 9% Exanple
Oprepllgneethipenosomdyripp Mxarpdts % | erd 2rdnvere HER uded toi prepare

CARRELS by i B T G o 0B or

cenyrhoespobnstt % of semi - anor phous  propyl ene- et hyl ene
copol ynmer. Exanples 2-1 and 2-2 were then used to
prepare additional blends containing different

APRARbE 10 brepGillioR BPERAGYSE AL AftiouS PR RRE Ethylene

COpOl ymer.— Io exanpte 3. Preparatromnm o

SEopolpuier phidkrepRempiibmopelimby | ene  Copol yner and

Propyl Eggmﬁg T-)P%dy g)‘(az{mple 2-2 were melt mixed with a metallocene-based
propylene homopolymer having an MFR of 24 dg/min (ASTM 1238, 2.16kg,
230°C), a density of 0.9 g/cc (ASTM D 792), and an Mw/Mn of 2 available from
ExxonMobil Chemical Company in Houston, Texas under the tradename

ACHIEVE™ 3854 to produce several blends, shown in Table 5.

Table 5. Description of Final Blends of Ex 2-1 and Ex 2-2 and Achieve 3854

Ex-2-1 wt% Ex-2-2 wt% Achieve MFR |[Wt%
3854 wt %dg/min ethylene
of blend in blend

Example [55.5 (33.3wt% 44.5 21.1 5.0
3-1 SAPEC-1 and

22.2wt% PP)
Example 41.7 (25wt% SAPEC-[58.3 23.0 4.1
3-2 2 and 16.7wt% PP)
Example 25 (15wt% SAPEC-2 [75 22.0 2.4

3-3 and 10wt% PP)
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of 0.9 g/cc (ASTM D 792), and an Mwv Vh of 2 avail abl e
from ExxonMbil Cherical Cohpany in Houston, Texas
under the tradenanme ACH EVETM 3854 to produce sever al
bl ends, shown in Table 5. Table 5: Description of
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ethylene than Example 3-1, show a similar tan 6 response.
Permanent tension set was measured on blend polymer Example 3-1 which
contained 33.3 wt% of the semi-amorphous propylene ethylene copolymer, using

the procedure outlined above. A mean permanent set of 187.5% was obtained.

Example 4: Preparation of Spunbond Fabrics from Blend Polymer Examples 3-1,
3-2 and 3-3
The blend polymers 3-1, 3-2 and 3-3 were first run on a fiber line to

produce partially oriented yarns, to evaluate their fiber-forming capability.
Polypropylene ACHIEVE 3854, described earlier, was used as control (also
referred to in tables and figures as 3854). ACHIEVE 3854 is a well-regarded
commercial product, widely used in the industry to fabricate fibers and spunbond
fabrics. Fibers were prepared as spun, flat (non-lustre or low-lustre) partially

oriented yarns by mechanical take-up of the fiber bundle from its extruded melt.
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et hyl ene than Exanple 3-1, show a simlar tan S
response. 20 Permanent tensi®h set was neasured on
bl end pol yner Exanple 3-1 which contained 33.3 w % of
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A description of the experiments and a summary of the run conditions on
the Reicofil line are outlined in Table 6. Standard conditions for ACHIEVE 3854
were set initially and control fabrics, at different basis weights, were produced.
Following the 3854, blend Examples 3-1, 3-2 and 3-3 were run. Due to the
presence of the lower crystallinity/lower melting semi-amorphous propylene-
ethylene copolymers in blend Examples 3-1, 3-2 and 3-3, ‘drips’ from partially
molten fibers were observed on the conveyor belt. The extruder temperature

settings were too high for these blend products. This required an adjustment to the
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Meter results for 35, 70 and 17 gsmfabrics are shown

in Table 7A, B and C 35 gsmdata are plotted in
Wo2@aneseds Fabric tensile properties for 35, 7RCHOS2009044686

gsm 20 fabrics are shown in Table 8A, B and C. Bonding

curves, primarily for 35 gsrﬁ’ “fabrics, are shown in

Figures 3, 4 and 5. Finally, fabric tear data (M

tear) are presented in Table 9. WD 2006/ 065663

PEIBILS2G0GHRA §36ric ERGinkaly © 6 Spunbond Fabr i c

Exper| ment s an‘p Bondi ng Melt Belt BI ower Bl ow

D Ba Fi e 1 = :
/\§ ra feIB a %ﬂga\tMﬁ}t Eﬁ)ﬁ pE:uc(?xson eed E‘é %? ('B SIS Flper
F) (rpm © g “"?Qsz She 31207 gight | Diam
). 3 35 14. 6 (381, 4% 5 @n@‘ﬂb'rsé 5%5390 15. 52 e | (um)
279.5 466 65.1 2461 °‘Bbos| 0.3 17 ™ol ¢ QHP’de 281.5 466
81 2473 3002 0.3 35 14.42 w. olleani de|P81.5 466 158
2473 3005 0.3 70 15.61 Exanple 3-1 23gpmB3 31 2176
28884 0. 3 3%285.526 &8 464315. 8|243¢ 253009.3.70 16,1 14.6
239 464 65)28P376 (4% 0] 35.87 15487 W3001 and de 23 15.52
465 31 217623581 0. 4635 [65.91 [waepl eanpoe [289 465 17
LW Sedntif @gﬁ;g- 3465 161 3p W ravgam g5 3% §6° 65351 14.42
W d)eaiiige_T2x1 37 Toack? ZPPsfor | Bard Tobos I3y - TR 1561
4 N U U\J 1 1T IJOJ[ £I9UU UVU. O 17 LT0O. 0OJ 299 HOH OJ.
OOﬂ ’)L—\ﬂ7 (\ o) 35 _._5 Q4 ')17. |y a4 ’21 092 251£ 03 2B
| Exampledrt [23953 115463 10h3l 05152476 752360 dd.3515 =35 15.26
463 65.1 198392516 499 17138 68211:%rm| &5H) o B33 1667%R1 16.52
p169 2503 023935 1led@4  b68146521%68 2262 2909 0. 3 Wb 15.97
w. oleamide | 239 465 31 2176 | 2501 0.3 35 15.61
w. oleamide | 239 465 158 [2177 [2503 |03 70 16.26
w. oleamide | 239 465 65.1 |[2177 [2498 |03 17 16.09
253 464 158 [1990 [2508 [0.3 70 16.71
253 464 651 |1989 [2500 |03 17 16.69
253 464 31 1990 |2507 [0.3 35 15.84
217.5 464 31 1983 [ 2516 |0.3 35 16.52
217.5 463 158 1983 [2515 |03 70 15.69
217.5 463 65.1 |1983 |2516 |03 17 15.68
Example 3-2 | 238 466 31 2169 | 2503 |03 35 16.94
238 465 158 [2168 [2509 [0.3 70
238 464 65.1 |[2169 |2506 |03 17
258.5 464 31 2170 | 2505 | 0.3 35 15.98
258.5 464 158 [2170 [2509 |0.3 70
258.5 464 651 |2170 [2499 |03 17
w. oleamide | 258 465 31 2170 | 2503 |03 35 15.42
w. oleamide | 258 464 15.8 2170 2503 1 0.3 70
w. oleamide | 258 464 65.1 |2169 [2511 |03 17
279.5 464 31.6 |2175 2515 |03 35 15.96
279.5 464 158 [2176 [2510 |03 70
279.5 464 651 |2175 [2507 |03 17
Example 3-3 | 239.5 466 31.6 [2167 [2501 |03 35 15.77
239.5 464 158 [2167 [2505 |03 70
239.5 464 65.1 |2166 |2507 |03 17
258 463 31.6 |2164 [2509 |03 35 15.97
258 464 158 |2165 |2517 0.3 70
258 464 65.1 |2165 |2498 |03 17




238 464 65.1 2169 2506 0.3 17 258.5 464 31 2170 2505
0.3 35 15.98 258.5 464 15.8 2170 2509 0.3 70 258.5

W@ 6665643 2170 2499 0.3 17 w. ol eam de 258 465PGLUDTD044686

2503 0.3 35 15.42 w. ol eanmide 258 464 15.8 2170 2503
0.3 70 w. ol eanide 258 464 6%5l-1 2169 2511 0.3 17 279.5
464 31.6 2175 2515 0.3 35 15.96 279.5 464 15.8 2176
2510 0.3 70 279.5 464 65.1 2175 2507 0.3 17 Exanpl e

v gleAmid® |

2507

2

S
o0—0N

15.99

Vil
Tz
/I&:/I4J

<~ U
851

P58 7317 Thodp [43Y-5 4o%
g;gﬁ% 207 T E33R AT O

23

b006/ 065661

EY

[Q

2P

15.62

1.6 2176 ¢

4% 15

698 w

24822

36205,

4

b177 2508 (23930 W,

464l ea

§é 2581865 68528 2

175250617

ONbtel The BBnding fdniatlire 8 fne25@bd @s UM 1@ 62fac2 T bower
A6 dBfaBe 2187 2526 0.3 70 279.5 464 65.1 2186 2528 0.3

17 Not e:

5 mMmslot width)

sur f ace

T + Lower

surface T]

The bondi ng tenperature was neasured as
roll

pper roll
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ACHI EVE 3854 No 281.

5 d

eam de Bondi ng T(E)

' Hand'

force)

5 53.8 3000 m281.5 42.6 Exanple

8-1 No 239 19.5 33| BaafidéSAPEC- | B3adig M(F39 |1Hadd' (g force)
ACHIEVE 3854 No 281.5 53.8
3000 ppm 281.5 42.6
Example 3-1 No 239 19.5
33.3% of SAPEC-1 3000 ppm 239 14.4
(14.9% C, in SAPEC-1) | No 253 233
No 217.5 21.6
| Example 3-2 No 237.5 25.6
25% of SAPEC-2 No 258.5 24.6
(16.2% C, in SAPEC-2) | 3000 ppm 258 18.6
No 279.5 29.9
Example 3-3 No 239.5 33.8
15% of SAPEC-2 No 258 36.2
(16.2% C, in SAPEC-2) | 3000 ppm 258.5 23.4
No 279.5 423

Bonding T was measured as [Upper roll surface T + Lower roll surface T] / 2.

Table 7B: Handle-O-Meter Results on 70 gsm Fabrics (20 mm slot width)

Oleamide Bonding T(°F) | 'Hand' (g force)
ACHIEVE 3854 No 281.5 97.6
3000 ppm 281.5 76.4
Example 3-1 No 239 28.8
33.3% of SAPEC-1 3000 ppm 239 21.8
(14.9% C, in SAPEC-1) | No 253 32.8
No 217.5 25.7
Example 3-2 No 237.5 37.0
25% of SAPEC-2 No 258.5 41.0
(16.2% C, in SAPEC-2) | 3000 ppm 258 28.9
No 279.5 51.7
Example 3-3 No 239.5 54.6
15% of SAPEC-2 No 258 63.9
(16.2% C, in SAPEC-2) | 3000 ppm 258.5 46.8
No 279.5 67.7




(14.9% C2 in SAPEC-1) No 253 23.3 No 217.5 21.6
Exanple 3-2 No 237.5 25.6 25% of SAPEC-2 No 258.5
WQ@2006/063685. 2% C2 i n SAPEC-2) 3000 m 258 18. 6 NeCRUS2085/044686

29.9 Exanple 3-3 No 239.5 33.8 15% of SAPEC-2 No 258
36.2 (16.2% C2 in SAPEC 2) -3%00 m 258.5 23.4 No 279.5
42.3 Bonding T was neasured as [Upper roll surface T

+ Lower roll surface T] / 2. Table 7B: Handl e- O Met er
RgSble!7E: Mariie-OSMicl Riebflls dnd® i Bitifcs gs.@ls im GoeaTttre
Bondi ng T( 'Hand' force) EVE 3854 No 281.5

~

97.6 3000 m 281.5 7(3.()4€alftt§§m‘p| e 3Bonding A39)28|. 'Han@ g &oree)
OACSARRE 31853000 m 28%o21. 8 (14. 929%3 i n SAPER4) No
PFRamglc3 N0 217.5 25Np Exanpl € B239No 237.5 340 25%
OR3 3B G5 XpPP.1258- 5 g@yggrﬁ 16. 299 5291 N SAPEC [ , 3000 M
jfffjw mials ,-P{EX’FZ) 2.3% {10 LaYaVA f\:ﬁz. 3. ("I\I'\I_I'\. LY EE‘(\E?(\ na 0
’JI [N o Y pl N WP S | £J0 Uy \J.UTL/U L I' DA LEUT L) 131\‘12}U LI
PEXaIBRMIB/ 044686 1B Tabl e 7C. | PAhAl e- O Metjer3.4
Resw dfSAPEQ-2 gsm Fabloi cs (6. 35 mmsgkot w dt h)14.3

F,&&, iBYAFEC-3) F| 3680sbm f or ce) 254\CHI EVE 3857 o
7795 243 EXanpi € $np NO 239 I 4579 5 17.0

Example 3-3 No 239.5 17.8

15% of SAPEC-2 No 258 17.3

(16% C, in SAPEC-2) | 3000 ppm 258.5 13.0

No 279.5 18.9

Table 8A: Fabric Tensile Properties (35 gsm fabrics)
' Machine Direction | | Transv Direction |

Bonding T | Peak Force | Elong | Peak Force | Elong

(F) (® (“o) ® (%)
3854 281.5 16.84 62.32 8.18 64.49
3854 +slip. | 281.5 15.45 57.96 7.73 65.61
Example 3-1 | 239 10.04 74.12 6.91 83.44
Ex 3-1+slip | 239 7.57 69.14 5.16 82.36
Ex 3-1 253 4.11 54.61 2.60 58.8
Ex 3-1 217.5 6.37 49.94 4.89 66.31
Example 3-2 | 237.5 8.16 49.46 5.10 56.87
Ex 3-2 258.5 12.89 73.44 8.60 85.88
Ex 3-2 +slip | 258 10.86 74.51 6.76 88.29
Ex 3-2 279.5 11.76 57.78 7.79 70.22
Example 3-3 | 239.5 7.49 29.47 4.04 38.77
Ex 3-3 258 12.01 55.85 7.15 64.25
Ex 3-3 +slip | 258.5 10.37 51.52 5.98 71.63
Ex 3-3 279.5 15.30 66.83 9.15 77.15

MD and TD Peak Force were measured according to ASTM standard5035-
95(2003) . MD and TD Peak Elongations % were also measured according to
ASTM D5035-95(2003).

5



33. 3% of SAPEC-1 3000 m 239 9.2
No 253 15.7 No 217.5 11.2 Exanple 3-2 No 237.5 13.4

WQ2M606568APEC- 2 No 258.5 14.3
3000 m 258 12.4 No 279.5 17.
17.8 15% of SAPEC-2 No 258

55

(14.9% C2 in SAPEC 1)

(16.2% C2 i n SAREZURI005/044686
Exanple 3-3 No 239.5

(16% C2 i n SAPEC 2)
3000 m 258.5 13.0 No 279.5 18.9 Table 8A: Fabric
Tensile Pro erties (35 gsmfabrics) Machine Direction

TriabR\HIFaBAE Tersile Bosybrticd (70 Paakadritkre El on Peak Force

B

A
4
=
i«

4

m

)

\
q

4

ong (I:\ al (99 (o) (99 3854 281 5 16.84 62.32 8 1
449 3854]+ slip, 2pMachine Direetiomf 7 TranpeDigection
txanpl e 3- 1| Befding D4 | Pdak PogeO | Edhgl4 | PEak Bofice+ |dlopg
39 7.57 69| {#) 5. 16 8R(@6 Ex 3| (%353 4(ghl 54. 61 (3%
8.8 Ex 3-1 217.5 6.87 49.94 4189 66. 31 Exanplg 3-2
3¢sp 8.16 #9346 5. 10[ 96187 EX|312625815142. 89 138D
(3854 SRlifS [o81 52 1_P1aBecoc —Log 171 7620 12 CH40U3
 Examfle’3 T 1239 S0 SO 1218070 SPaAs Ergmp e - YTy
Pt Taliba 2% o) bele 10 3pia88esl SRy 7y oq 364
Ex3Yo 5 1625% 66 836788 77 156188 ahd33B peak |R3rle
ExXS-hreasur edl@écor di nd-2%o ASTM d1-8hday 4835 5 | 51.08
9FEx2mPpR)3-2VD2AN8 TD Pe82El ongat ReAd8 % éébe al so | 46.79
nmExs42 ed acec@58&Ibng to| 183688M D50356.96( 20032 WO 72.17
2MG-0650p3| P6Y/ US20051944686 | 4927 | 7.99 63.93
Ex 3-2 279.5 27.13 75.21 18.33 89.85
Example 3-3 | 239.5 7.36 14.50 5.02 35.26
Ex 3-3 258 12.20 23.56 7.48 42.16
Ex 3-3 +slip | 258.5 10.38 25.19 5.69 40.91
Ex 3-3 279.5 25.83 59.35 17.65 82.01

Table 8C: Fabric Tensile Properties (17 gsm fabrics)

Machine Direction | | Transv Direction |
Bonding T | Peak Force | Elong | Peak Force | Elong
() ® (%) ® (%)
3854 281.5 7.91 52.00 3.37 53.00
Example 3-1 | 239 4.36 64.14 2.69 73.17
Ex 3-1 +slip | 239 3.65 60.00 2.36 59.00
Ex 3-1 253 11.29 70.00 7.34 76.00
Ex 3-1 217.5 3.46 53.00 1.99 57.00
Example 3-2 | 237.5 5.19 60.00 2.74 64.00
Ex 3-2 258.5 4.99 47.00 2.77 53.00
Ex 3-2 +slip | 258 4.06 46.00 2.49 56.00
Ex 3-2 279.5 3.16 27 2.13 40.00
Example 3-3 | 239.5 4.78 42.00 2.73 51.00
Ex 3-3 258 6.82 60.00 3.37 60.00
Ex 3-3 +slip | 258.5 5.44 55.00 3.45 66.00
Ex 3-3 279.5 4.84 34.00 2.34 38.00




10

15

20

-53 Table 8B: Fabric Tensile Properties (70 gsm

fabrics) Machine Direction Transv Direction
wazmk/06566xe Elon Peak Force El ong
3854 281.5 17.11 31.56 10.16_58.32 3854 + slip

(F) (9) (

Bonding T

% P(C"QUSXO%/044686
281.

14.66 26.01 7.62 46.43 Exanifte 3-1 239 12.15 44.88

9.00 64.44 EX

3-1 + slip

239 8.81 42.88 5.88 56.01

Ex 3-1 253 17.60 61.58 13.58 83.11 Ex 3-1 217.5 7.94

g_@é_ﬁM:ﬁlTéa}

- netR @B &E

25875 18.

1 FBrid37. 5 8.62 26.18 6.06
50.40° 13.22 72.17 FEx 3-2 +

51 i p 258 12. 83| SAPELC Tofikent3. Bonding B- 2 279 . MDTearStrength
/5.21 18.33 89| ght%hxanpl e 3{$MB39.5 7.36 14gH0 5. 02
B5.26 Ex 3-3 P58 12.20 23.56 7.48 42.16 FHEx 3-3 +
5b4gy 258. 5 10. 38 25. 19 5. 69 40gPE EX 3-3 44A3% 25. 83
'§8§é§h"; oE _82 Blh ngui S ib. |2§53r5| c_'_lensii 77l'sq|pert| es
S A RN E TR OO DA AN 2

X 3¢ ¥S]IIDA 38543381 5 7. 91 82380 3 37 53_rd\31&§;§4;|_%
Ex3580 4 36 64334 2 69 73 17258y 3-1 + slild¥%0 3 65
56x06l 2. 36 59. 083-3Ex_3-1 25321739 70.00 7.|320%8. 00
FEx@nile317. 5 326 (38.200C3). 99 (23760 Exanpl § 7912 237.5
bEX3-50. 00 2. 74264.00 Ex 3-22388.5 4.99 47.900.12. 77
5Bx00 +Blip 3- 2 12511 P 258 4.06248. 00 2. 49 56.1409.5EX 3- 2
PER 39, 3 1 J.b 27 7543 40.00 EX4mpbg 3-3 239. 9 Za48 42. 00
P EXampit 308 15 (16.2% C,) 239.5 1421.3

Ex 3-3 15 258 703.6

Ex 3-3 + slip 15 258.5 1314.7

Ex 3-3 15 279.5 447 .4

MD Tear strength was measured according to ASTM D 5734-95.

Reviewing the data in the tables and figures, the addition of semi-

~ amorphous propylene-ethylene copolymers (SAPEC) to polypropylene

homopolymer ACHIEVE 3854 results in a remarkable lowering in fabric hand.

The blend product fabrics display a soft, aesthetically pleasing feel and improved

drapeability over the neat polypropylene fabric. There is a need in the industry for

polypropylene-based spunbond fabrics having such performance, as quantified by

a Handle-O-Meter ‘hand’ value of <20 g, preferably < 15g, for 35 gsm fabrics.

These targets are attained by the propylene-rich blends with semi-amorphous

propylene-ethylene copolymers. The softness and fabric feel can be further

enhanced via the incorporation of low levels of slip additive into the blend

compositions, as demonstrated in Figure 2. Together with the enhanced softness,

the blend products show good processability on spunbond fabric lines, in that

commercially competitive output rates can be maintained with good fabric

formation (uniform distribution of fibers to provide even coverage across the

fabric). This has been a problem when standard propylene random copolymers

(e.g. 4 wt% ethylene RCP) have been evaluated to obtain soft fabrics. These

RCPs can provide acceptable ‘hand’, however, processability, in terms of being



Ex 3-3 258 6.82 60.00 3.37 60.00 Ex 3-3 + slip 258.5
5.44 55.00 3.45 66.00 Ex 3-3 279.5 4.84 34.00 2. 34

w@ 3060656688 WO 2006/ 065663 PCT/ US2005/ 044686 - SEICTVasd0a5/044686

10

15

20

25

9: MD Tear Strength of 35 gsm Fabrics SAPEC Cont ent
Bondin T MD Tear Strength (%% (F) (g) 3854 0 281.5
643.0 3854+ slip 0 281.5 775.4 Exanple 3-1 33.3
(14.9% C2) 239 745.2 Ex 3-1 + slip 33.3 239 1314.8

ive -rated 416 i
Sl s SR Bt R AR MR el i,
57dmbtiomha8bgenpor. Pheblefd Sibtitoffer anppartEniRsto2FdIcE the

18y ASTRs Teppatary SCRCRIREE Y030 s el Fayre. X

21&nRe ﬁ,ﬂfl)?vidbs bMaddepbedsbing Maithdenmd MBS wiceel cHiHetdt Bbitling of
to ASTM D 5734-95. Reviewing the data in the tables

ahervyibgsis asight fabrigs (Breqterthat 35 asm). Highersalsndydemperatures
PHATFDR. - FES ROy PRy (SOTERsLnamppasine
Idemle iwed thi&kl?@b,rﬁowdvﬁm the rislflhetliat Blbets i)rtd’xfel uuTer faybrsi(adjacent to

isplay .a soft, aesthetica easi ng. .
R A R R T N A
f 2RIt & valies odndin tBBF&atufe MbiEmiAd uss fivk. f Phe bonding of heavy
pol ypropyl ene-bas€d spunbond fabrics having such

pbadivwenghtfabriess(7 gam isfillegiratsd indFigurendhe IO (gangyerse

o LSl 0 O OE 8Ly Bn

PEediperAne-(B0S°H obl1 6NEXC)vk 1 N5 e forea(MoIPlofvsce), indicated by the

]P é&%é gggégﬁgﬁi:ngﬂ g"pg gﬁgli ¥;{§{c§ 'sho-w ?nc?e%gitng %esnssilg o%dfv% urels \():vith
increasing calendar surface temperatures, indicating that they have not yet reached
their optimum bonding conditions (ie. peak of bonding curve). The data in Figure
5 suggests that under optimum bonding conditions, the peak tensile load values
will be higher than that for ACHIEVE 3854.. This represents an advantage for the
70 gsm blend fabrics. Finally, the tear resistance (at optimum bonding) and tensile
properties of the blend fabrics are seen to be quite satisfactory, comparable to the

ACHIEVE 3854 polypropylene control (Tables 8 and 9).

All patents and patent applications, test procedures (such as ASTM
methods), and other documents cited herein, including priority documents, are
fully incorporated by reference to the extent such disclosure is not inconsistent
with this invention and for all jurisdictions in which such incorporation is
permitted. When numerical lower limits and numerical upper limits are listed

herein, ranges from any lower limit to any upper limit are contemplated.
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the bl end products show goodéé)r ocessability on
spunbond fabric lines, in th& commercially
conpetitive output rates can be maintained with good
fabric formation (uniformdistribution of fibers to
PEPWIYE even coverage across the fabric). This has
been a probl em when standard propyl ene random
copolynmers (e.g. 4 wt% et hyl ene RCP) have been

eyal uated to obt ip soft. fabr,cs. Theseb 20, RCPs. can
olovi d& BEReyER aitsle mpsER RekapeneaR hIgL AR |
terms of feh BO td\0) 2R%M BeR6KDfnd e BéiiddOsifiline pSlymers

able to attain commercially conpetitive output rates
a(hesefl wperh theoweighbbf ithe senyrarttaline apd sepEaRobens palymers),

blLend i CS1: 1 Uni oht ©
o NSRS bENmaF BRPALRY Hioshiorl AICHAR O 16 3 weighe %
i Blpha-glefi@ domditinser (basddunporp tieey wateght xfothd epolyment,e sad regmi-
latityde and all ows, nare effi.ci ent bhondi ng aof y
bssiatling; npymers sacle bayins adnelting g %%ﬁ)gl.omféh@f“@& and a
CRleRTRAY ratEHPRIBIA/ RS ords§; dndpi cal | y needed for these

bul ky fabrics to obtain good bondi ng through-the

ent i r e2Ebmt hiockheeight Yeolone pr moresemiginarphqus polymasetbased
in the outer |ayers (ad] : [

e Dot o el VB P ohGlle Ay sEAEGRSANE Pl cach
t benif @hériphousfpolnaeitcafiprysihg) proplylehe ndd figni ¢ 0ie 25t weight % of
mnimzes this risk. The gﬁndiq?g of heavy 1Q basjs

RGP mpEer? and prrgd &%io plpha-olefy GomaBgmers, paid) symai-gnorphous
Tgﬁ (dabRBSVRE:Se direction) peak tensile force for

ACH EVE 3854 at~its optinmum bondi ng tenperature (305F

or 151api@at ofusipn®fKito 7OdLge (7. 95 kg force), indicated

by the . d hqy | | L The bl end fabri h
e

cal endgy ars uitbratRedubiitRhpobitieal distbeedn A0déteraiinédBy thermal
have not yet reached 15 their optinmm bondin

 Gretianation im hexanaish tht S50 0y WelZhteriagre of fhe Relyraerif isolated
c! 4 . _

LU oy A, A RS ST THE BRI g i
himinediateharprédedingf or shCidetiiE 88&ibns; Bhd swhepine sacit ofathese

agvantaqge for the 70 gsm blend fabrics. Finall t he

© B4Rt His ok monorme: TR AGYTSRieer iy prgatet Bfan 20
PHeRGEtfS tthe bi@add WY cdBbRdRE Rh&NnBERHe ESbdMMER hivE

sati sfactory, conparable to the 20 ACH EVE 3854

pol ypr 8pgt oritl-dro 4. PaBl es 8 and 9). All patents
R Y e e Y
pwiherel thy bitadwlehé semiacrgstallint layd sembamorphbdedpdiymers comprises
ir ggg E}g?lgfg(tﬁi(oghg [%eﬁ f):(rt, %ar;stedsulil)%ll1 tlgjeI \?Vgig fc’ g &elp%lyrgr?grs and the filler,
and the blend has:
i) an MFR greater than 10 dg/min; and
ii) a Permanent Set of greater than 65% (as measured on a 125 mil thick
molded part); and
where the nonwoven article has a Hand of 40 g or less at a fabric basis weight of

35 gsm.
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herein, ranges fromany lower limt to any upper limt
are contenpl ated. WD 2006/ 065663 PCT/ US2005/ 044686

-56- CLAIMS 1. A nonwoven article conprising a

het er ogeneous bl end conprising: 1) from60 to 99

wei ght percent of one or nore sem -crystalline

polymers 5 (based upon the wei ght of the

sénmi - cif!astaathdle rof qlanm éewheramothph@ug cpystathiee pyplymep gomprises

ootgy et B ool o I A8 R AR AL oo™

t he wei ght of the pol yrrer) said sem - crystalline
pol yners each having a nel ti n(% poi nt between 100 and
b2

130C aﬁae artigle jof ollal@w? rgheseipfthe mirhacRletin soppnemesis sigpted
1 | %0

ﬁ'ol%) t S%acgrﬁbsgi \#E el y[eb g/ S@fgeﬁé" ‘S)eﬁtren e\‘;;\igrlleg ﬁlepte?e,tolggene,
snmene,rayﬂtctebd:nene and sem - anor phous pol ymers), each

sem - anor phous pol yner conpri sing propyl ene and from

10 to 25 weight % of one or nore C2 and or C4 to C 10
al pha- ghefakicls QIUARED Swhetéth thé &P TacdTBfiP ROMSnome KnEldeted
each having: 15 a) heat of fusion of 4 to 70 J/g; b) a
MEPR the grguRBsigingRf pthyleneopueney henene, ang ogiene.

i nternol ecul ar conpositional distribution as

determined by thermal fractionation in hexane such

t hat 8%%e hyiclwsofghdim® whareia thé alpheofefinycomonomer is @thgl ane.

as one or two adjacent, soluble fractions with the

bal ance of the polymer in 20 i mediately preceding or
sgcceeqhogridias! tRaR:1 ARctethBlctemi RN ﬁ&ﬁ%@r comprises 0
fractions has a w % conononer content with

divefght ¥neoenasfomen. greater than 20 w % r el atlve to the
aver age wt % conononer content of the copolyner; and d)
an MV Wh of 1.5 to 4, and e) a propylene triad

t ACt i CiThy artRfe GPelaiui ¢avidyeid 3Ke MMR-crostalibdpolym@r has £mielting
25 where the blend of the sem -crystalline and

sBAPL efkA0JRA Dol ymers conprises” | ess than 5 wei ght
%filler, based upon the weight of the polyners and

the filler, and the blend has: i) an MFR greater than
18 dg/ The artehedof ¢lyima 1 Perenaindint seBaitcrystalinepolgmer hama 66%ural

odu ug%kflgeetgweggl&olan% 2‘6‘71) I\III!;I ck

9. The article of claim 1 wherein the semi-amorphous polymer comprises

propylene and from 12 to 20 weight % of a C2 to C10 alpha olefin comonomer.

10.  The article of claim 9 wherein the alpha-olefin comonomer is selected
from the group consisting of ethylene, butene, pentene, hexene, heptene, octene,

nonene, and decene.

11.  The article of claim 9 wherein the alpha-olefin comonomer is selected

from the group consisting of ethylene, butene, hexene, and octene.



30 nol ded part); and where the nonwoven article has a
Hand of 40 g or less at a fabric basis weight of 35
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article of claim1 wherein the sem -crystalline
pol yner conprises propylened&nd from1l to 3 weight %
of a C2 to C 10 al pha olefin conononer. 5 3. The
article of claim2 wherein the al pha-ol efin cononomer
| $25€l ¢R¢ %clefd&mlﬁl@wg&emh&%ﬁa 8lehin@oRfonShbBYis @it lene.
but ene, pentene, hexene, heptene, octene, nonene, and
decene. 4. The article of cIa|n12 wherein the

iS.S ect

ot < eI A PRER arnebi Bec il s AR 4 YBroent

Tb@st@llﬁﬁt?b@b@tﬁve@lh aiafd 25%herei n the al pha-olefin
comononer is ethylene. 6. The article of claiml
wherein the sem-crystalline polymer conprises 0 15
ght "/ I
b cer SRR Fyhfiof 6 cbfl BBy Ep bt AR Sy Boncy
198cdsity (6HA@129CBof Toemard. i cl e of claim 1 wherein the
sem -crystalline polyner has a flexural nodulus of
bet ween 1030 and 2070 MPa. 9. The article of claiml

Wper ei fhé Iaalcﬁs@arcﬁﬁfﬁrPMQfelrpﬂieyml-m?ndmgolmer has a melt
propyl ene and from 12 to 20 weight %o to C10

aflpwaatgloépite 20¢hdgfower . 25 10. The article of claim9
wherein the al pha-ol efin conononer is selected from

the group consisting of ethylene, butene, pentene,
heégeneThé Qﬁttdbeﬂ ef cmﬁheh &herefiio fien ssmisambrkasngoly@ér Adk. a melt
ge artl 5 of im9 wherein the al pha-olefin

HWﬁ@ﬁ@ 80 ER0Y WP from the group consisting of

et hyl ene, butene, hexene, and octene. W 2006/ 065663

PCT/ US2005/ 044686 -58 12. The article of claim9

wher ei hihe Heticle pdfaclainef | nwhereinn dree hetierogendops eblend 18s 2 heat

T@?@ﬁ%& Pl gl ot oseed ST MR Brosmure

25%
18.  The article of claim 1 wherein the heterogeneous blend has a haze of 50%

or less as measured on a 1 mm thick chip.

19.  The article of claim 1 wherein the blend further comprises a nucleating and

or clarifying agent.

20. The article of claim 19 wherein the blend has a haze of 20% or less as

measured on a 1 mm thick chip.
21. The article of claim 20 wherein the blend has a haze of 18% or less.
22. The article of claim 20 wherein the blend has a haze of 16 % or less.

23. The article of claim 20 wherein the blend has a haze of 14% or less.



14. The article of claim1 wherein the sem -anorphous
pol ymer has a Mooney viscosity (1+4@25C) of 3 or

wonene/n6shéd The article of claim 1l wherein the PCT/US2005/044686
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sem - anor phous polyner has a nmelt 10 flow rate of 5
to 2000 dg/nin. 16. The artitde of claim1 wherein the
sem - anor phous polyner has a nelt flowrate of 20 to
1750 dg/mn. 15 17. The article of claim 1l wherein the
h QE er OGRPGRIE: & Bk JARh&el 8 bleRlEhAseriid-0 81 § BRBNALUr €
of 40C or nore as neasured under 1.8 MPa of pressure.
18. The article of claim1l wherein the heterogeneous

b d 00/

DRsox dRe gRidesE shing D ¥heRin 118Gy Ry R G e PBe Rrp, § the
bh&@ﬂ)ﬁ%ﬁﬁoﬁlb ®lend GRS lea@$°@ 1owed tah itdopitum ®ondin \M% temperature
clariftyi n%mgent 20. The article of claim19 ereln

t Rkthgisame exchR{ABat she seoysagiorphoys palymep 5s #hsgafur ed on
al mthick chip. 21. The article of claim20 wherein
the blend has a haze of 18% or less. 22. The article
oR6.cl alThe A0ickhef daim 2hehbieghe optasuia tondmgaémpérabdrois at least
l?@’ﬁb 30 23. The article of claim20 wherein the
T2GlOWEE a haze of 14%or |ess. WD 2006/ 065663

PCT/ US2005/ 044686 -59 24. The article of claim20
wherein the blend has a haze of 12% or |ess. 25. The

a?¥i cl dheprticleaeislaimpewaers the eptgpumrhendipgiamperature is at least
t re of the heterogeneous blend is at |east 5C
Ig\gl\'ig’?lrotwﬁgn the optinum bonding tenperature 5 of the
sane bl end except that the sem -anor phous pol ymer IS

ahsent he article of claim?25 re the opt

b?gd. ng b & ler drian %Wgﬁeﬁ %gwlm&l@éqngmrtemm@ra 15, deast
aQ@dcho@vegf claim 25 where the optinum bondi ng
tenperature is at |least 15C lower. 28. The article of
cI ai m 25 where the optimum bondi ng terrperat ure is at

| s f
opEl" ﬁOC o%faﬁl?{élsgge?}’ﬁlgﬁzgﬁ% ?ét%rpgmeq %fhé’% ?m;%ra?ure 185t Feast
25°C lower.

30.  The article of claim 25 where the optimum bonding temperature is at least
30°C lower. '

31.  The article of claim 1 wherein the blend has a permanent set of 85 % or

more.

32.  The article of claim 1 wherein the blend has a permanent set of 100 % or

more.

33.  The article of claim 1 wherein the blend has a permanent set of 125 % or

more.

34.  The article of claim 1 wherein the blend has a permanent set of 150 % or

more.



25C lower. 30. The article of claim25 where the
opti mum bondi ng tenperature is at |east 20 30C | ower.
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per manent set of 85 %or nore. 25 32. The article of
claim1 wherein the bl end ha®0-a per manent set of 100 %
or nore. 33. The article of claiml1 wherein the bl end
has a pernmanent set of 125 %or nore. 30 34. The
article of claim1 wherein the blend has a pernmanent

set of 150 % or nore. WO 2006/ 065663

PGY/ USTheSttivde @8 laim6 D Wiereiiitbe aonveven aftictd hasa fabric basis

wher ei n e nonwoven arti.cl a, fabric basis .
wRlgh 365 SR AR bira Tk dendycBRE hiomBRind bopgige of
aleadiP3 % EeatdIQnsH A T PRhk TeeAstioRlofthe3ifE bidhdrextée tHdD the
Peak Tensile |oad of the sane bl end except that the 5

s 89Mi-RSNPPANSURCIBIEE \eabsery, Hidshastan opHmUa, Bonging tRmpasfire at
b ' t r 3 I

o SR T SBE S e Boflun) (3 ing G DY sabedord oemt e
S e¢rmi-anouppbuysolyoenisebsens absent. 36. The article of
claim1 wherein the sem -anorphous pol ymer conprises

10 from 12 to 20 wei ght % conononer and is present at

f 5BeM 2§ht Qrikle W Ahiin YowReEin hB QERI-AmbAhoas thofinfer adomRises
g/ sq mbasis wei ght has a hand value of 10 to 30 g, a

t fremsiZios2) wieighicYe comopeter anstis @resenta fiomuah iotveight %, and
t f re.greater . chi ' [

| SR RSP S ubd iSyB FREPYAR BES 01 30 .«
berakvege direcruargiak ferce & sminkGbbnding teniprratiteagreanér thires g, a

sanme, arti.cle made from.the sa co sition except..
¢ Fehion it dir BFOG Boreian S0RBoaHT anagpirpiy bonding
g%&ﬁﬁérzﬁu&f?’@' 81 40r8QoWheiheh hak Be t}_féoﬁﬁiﬁoﬁﬁéle'rﬁa&tﬁ‘dﬁh%@same

The article of claim1 wherein the
s eomposityat eNckptrtbatgbe sangiranherpheusipolymiergs al®entooi nt  of
120 to 160 C and a flexural nodulus of 1030 to 2070
MPa; and the sem - anorphous polyner conprises 10 to

287wei ght afbckOsFUMAEI6 whésindhdesiietimer 63 thylahd.i ni ty of
2 to 25% and has a Mooney viscosity (1+4@25C) of 3 or
nore. 39. The article of claim1 wherein the

hgger ogaoeRse BF 89fh TULAdLEh tho E@ﬁii-ﬁ'?ﬁalﬁne polymer has a melting
point of 120 to 160 °C and a flexural modulus of 1030 to 2070 MPa; and the semi-
amorphous polymer comprises 10 to 20 weight % comonomer, has a percent

crystallinity of 2 to 25% and has a Mooney viscosity (1+4@125°C) of 3 or more.

39.  The article of claim 1 wherein the heterogeneous blend further comprises a

slip agent. s

40.  The article of claim 1 wherein the heterogeneous blend further comprises
from 50 ppm to 10 weight % of a slip agent, based upon the weight of the

heterogeneous blend.

41.  The article of claim 40 wherein the slip agent is selected from the group

consisting of amides having the chemical structure
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of the heterogeneous blend. 30 41. The article of

cl aim40 wherein the slip ag@ht is selected fromthe
group consisting of am des having the chem ca
structure WD 2006/ 065663 PCT/ US2005/ 044686 -61

OB @A) A Gl ERER ke 8 540115, 5 Lo 15. 42, The
article of claim wherein the slip agent is selected
fron1the gr oup conS|st|ng of . erucam de, oleylan1de

3 .
r ei ﬁﬁ? ﬁ@lcﬂ e‘fﬁc a gen dﬁegelﬂlﬂie %lpf gr%?ﬁétrsag‘%gw%r o ia hgg{&l Es

f&&mSﬁﬂg RRrericanddy) 01y Ritniaé, olecaitiéd, and stegraggdst , based

upon the weight of the total polyner present in the

het er ogeneous bl end. 10 44. The article of claim1
rei
2 Ei ol ChEpECRLdCRR 1 SnBeREORABoBRIh: Blond ffher IRprscs
Thema¥( ppoh 60 4300qipan of anuvhmtmgtag@tdmstd:u}mn the sverght vHthen
rticle of cl 1 where the article
509%1 Wﬁﬁqr@resﬁ’g m%i’?eheg?r g@egusolﬁelﬁ aim1 where the

nonwoven is spunbonded. 20 49. The article of claim1l
where the nowoven is neltblown. 50. The article of

ch4i m Thomsicle aftekaink Wherein the artislerig peckpgiggwpaterialdr ape.
51. The article of claiml where the article is
clothing. 25 52. The article of claim1 where the

ans.i cl Fhe artizledifajm. 1 WBere Tiecarticleiicd packhges| ai m 50 where
the article conprises a bactericidal agent. 30 54. The
article of claim1 where the article is selected from

the 9r PHP arteRIBT cRimNOwREre ROGUBY Wa AcHWdveR wdbook and
| oop fasteners, fabrics, garnents, clothing, nedical

garnents, surgical gomns surgi cal drapes, diapers,

t Eﬁ“ ni e Y00 oq64a1m ﬁergge/ aaQ90L PaAese - 62

48.  The article of claim 1 where the nonwoven is spunbonded.

49.  The article of claim 1 where the nowoven is meltblown.

50.  The article of claim 1 where the article is a surgical gown or drape.

51.  The article of claim 1 where the article is clothing.

52.  The article of claim 1 where the article is a diaper.

53.  The article of claim 50 where the article comprises a bactericidal agent.

54.  The article of claim 1 where the article is selected from the group

consisting of: nonwoven fabrics, hook and loop fasteners, fabrics, garments,

clothing, medical garments, surgical gowns, surgical drapes, diapers, training
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fluid inperneable |ayers, body fluid perneable

| ayers, body fluid perneablea%overs, absor bent s,

ti ssues, nonwoven conposites, liners, cloth |inings,
scrubbi ng pads, 5 face nasks, respirators, air

f RM@, rsanitd 3 GHMThE %ﬁﬁt’fy ®Heks, MSnERGH AL, b%ﬂ'ﬂaﬂs,%?@%&l‘éaging
thermal insulation, first aid dressings, nedica )
wiapesial, f pdskages) bwinpueasr hedy fluise émpermiepble dragkshicetg, body fluid

f ' ddi f4l. ' i na. :
b ATy A BelFRlCIayB: 108 BBt reallt Rbvers

f ibsditentsg tissuRs pRdrBvovea dpaipobiesk lifgrs, élotht Biingsyadihbbing pads,
di sposabl e wi_pes, diager cover stock,,  gardeni n faﬁrgﬁi

g EsAamIsk e Tespiralqrs, b fIligss; Yasgumshags<oil At shempigpl syl serbents,
bﬁ{eghaf ﬁn?ulgfi&%t fidPlaf GleRdif il &IAPE ShiberfiflTBerwear, bed
evl dent abrics, protective packagl ng, and coasters.
5guiltTsteffarg ifeinéuct paddimgn filterhreedian sdrhtebing tpeds; geipeomsterials,

bl end has a continuou hase. coppri si ng the .
cbfersy FRERFTRoeor JraiterEs TERRG S Hpes foagkigen it
1 mdaR! &lishobdie REDES, QGRS WbSeRioRRI ghidsniag HabE€) NEdontdmtianes,
phase conprising the sem -anorphous polynmer. 5/7. The
ageqteNtidesofsagksai hausewiap, apport harriges; & §othingn gnyriepes,

- i .20 . j - talli
o SR B it R ol bR L™ e

nonwoven article of any of clains 1 to 57 wherein the
blLend |s forned. intqQ staple fibers prior . to bein :

£ 58 e The B BF HBHE oV EFELSy h SPEToBsoayg bIHERAS o Continuous
NBRsBRYRPribiAb iheCseRti-cHystiliMediphar ei n the staple fiber

is crinped. “60. The 'non-woven fiber of claimb59

wherein the staple fiber is 7 to 200 nm |ong. 30 61.
Acprocess_ Lo, produ t riicl f ' .

t %60, Thnan S biGelht feidendiy pBaaagh BRedtinuous
PpHdst/oaRphsiad Aietemi-abdrphoubbelyftieng a first conponent
conprising from60 to 99 wei ght percent of one or

nmore seni-crystalline polynmers (based upon the weight
0571 NCTRETHICICEY AR I Wi éﬂ%éﬁ&érﬁ%@@B@B’l‘éﬁd RS YdTBSrfiuous.
each sem -crystalline pofyner conpri sing propyl ene
apbists ofth® s¢mi-&Srysteiligh pobsrer pidhthe|serhi-amorpioneopelymebased

5 upon the wei ght of the polyner), said

sem -crystalline polynmers each having a nelting point

bgg weerhd QOnwennbfile aNghyco Mtkliths f11t6'87 fniefei®the HIEHY is formed

dg/ m n or_|ess; ) ) )
into staple fibers prior to being formed into the non-woven article.

59.  The non-woven fabric of .claim 58 wherein the staple fiber is crimped.

60.  The non-woven fiber of claim 59 wherein the staple fiber is 7 to 200 mm

long.

61. A process to produce the article of any of claims 58 to 60, the process

comprising:
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sem - anor phous pol yner conprising propyl ene and from
10 to 25 wei ght % of one or-8H nore C2 and or C4 to
Cl O al pha-ol efin conononers, said sem -anor phous

pol ymers each having: a) heat of fusion of 4 to 70

J/'g; b "I’)lekﬂﬁln? TRV Fapdhert canJ;lnsir% £08G0de/991 Whigt)pent of

I nt errm conpositional tribution as
deteeonimen $pymitdrpstattine pbbfnierac(basodlatpoonthlenwhlghané the  shmi-

t hat, 85% by .wei ght or. nore e po

aSYSREG 3%49\/0 - aparphous OEW%rh)ﬁ r 5%‘#/ osﬁgn Shﬁlﬁ)rhe 'getymer
b@érﬁﬁ‘fﬁng)f)ro?)?ﬁn@@hd’ R Do 5i WEBEY St Apha-Slefis @FmbdGoraer (based
succeedi ng fractions; and wherein each of these

f ppan thenweights of thix PRlEBADN S SembAstating Rakymers each having a

dhlf tﬁl&?& V\l;? %Ewé%ﬁ 19044 %o@ﬁ{& azx?leltt #g@ fafd ?”}{2056 d%ﬁn g%g éess

COﬁDﬂOﬁEf conte copol yner;
d)n(hﬁoﬂhW i oRveight> otad ofie oanwrejena- qnmrplycbusrp&btmeratbased upon
ctici hé a]éfhrreasur ed by 13C NVR,  of 752{13@ ar eat e
- Weight of 1o B <1 HalIoh AR e arp B cpgymeFs). each ‘semi-
SbrpABRY POIGHSr Qﬁhﬂ(ﬁ@ﬁ%pﬁ)ﬁmﬁé 86 froh€ 56 td PRWerzht®d 8héne or

%flller based upon the wei ght of the polyners and
tm@ref id2 end oraGd @h@l@laémil <Hafén RBIGNPMgTS, VB geTeizaraprphous

and ii) a Permanent Set of greater
alﬁmggso/e ?égévrre%sured on a 125 m | thick nolded
part) apliedt &f fusish ofidite1g0 T/ae bI end conposition to

produce, finish, and w nd | rrent t hen draw,
fini shb) %Mellﬁflo‘ﬁé?é’tte%féql% 1PH’e filament into a

st apl ec)f %upﬁ{t$ Eud? c%)n Bglflgﬁaﬂ HidthButidnoRy &‘etérhﬁﬁéd by'§tRrmal

a non-woven tabric, where the nonwoven article has a
HémctiomfatigiDinchexand ach that 85%/@{ weightodr BB&re@é the padymer is isolated

2006/ 065663 P /U 20 2 £
CPRRT & e POMPErRTHS drs o, o 8 heRs Bt i utther in

G?mmédxﬁfegﬁ gﬁ&eﬂi@n pbpdsu@&e&llﬁg fadtivaye ﬁn@rWh@ﬂeﬁ @ﬁcharw these
of clains 58 to O the process cc()jﬂn;gerlsm

bfraetifing dag afw%tcommwemnt% AP i TF‘PC@rﬁngEP gr@atggthan 20
W‘%t}glaﬁs{ g)etﬂé a@ér%%@/ﬁ %mgPJ er%%{ﬁenﬁ&f%ﬁé @éﬂdl}'i}ﬁer and
cryst all) amk{vaNth felnd toa4rmn(bhous pol yners), each
sem -¢ r)yslt)r%lplyllegee tr&glta/crtri%lrty, as measured by °C NMR, of 75% or greater;
where the blend of the semi-crystalline and semi-amorphous polymers comprises
less than 5 weight % filler, based upon the weight of the polymers and the filler,
and the blend has:
1) an MFR greater than 30 dg/min; and
ii) a Permanent Set of greater than 65% (as measured on a 125 mil thick
molded part); and
2) extruding the blend composition to produce, finish, and wind a filament,
then draw, finish, crimp, heat set and cut the filament into a staple fiber; and

3) forming the staple fiber into a non-woven fabric,

where the nonwoven article has a Hand of 40 g or less at a weight of 35 gsm.
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10 nelting point between 100 and 170C and a nelt flow
rate of 2000 dg/mn or less®with from1 to 40 wei ght
% of one or nore sem -anor phous polyners (based upon
the wei ght of the sem -crystalline and seni -anor phous

PE3.Y TETHRY proBes/df chfiicl WHRFdM eHéSstdpid Hb& s ¢ P00 Si®ng.
propyl ene and from 10 to 25 weight % of one or nore

C2 and or C4 to C10 al pha-ol efin conononers, said

sé¥i - afpredess o produgedhemeveven atticheef any:of ghimead taofo, the
fusion of 4 to 70 J/g; b) a Melt Flow Rate of 0.1 to
2B0E° I GPIPHSEc) an Mv 1\4n of 1.5 to 4, and d) a

propy! ensldndingcth iREEdrapdngnt @snpBaiUfréd 60Yto D8RR pefdent of
75% or greater; 20 where the blend of the . )
S@Mf OF rpereasamirfaysiHiing erlymesh (parstsunes| (isewsighbeprthe sgmi-

I n ' R fill d 0 '
 FRale T B "l ohbyg GohrRESRC AP eBTSrRELSE | Rlmer
Medngrishiag propyleae aBd frogl itorS weight o) alphaPelefracembn@etr (ased
greater thap 65% (ag neasured on a 125 mi| thick 5.
o e KPER: bl BBRD T dgLRE> Bt ek SAvine o
t PeRM@ PR betvidth 100 aAd d70MNhde fnklt TR Hate oft2000 ddmd@iv.or less;
finish, crinp, heat set and cut the filanment into a

swith| feorhj e 40 avrigly) %f of eengr mese semparaomhpes peljmsrsa(based

non- e I ieC, : . N0 . '

b B Dol e L EL AT RORIP SR B RL g, ca
Thetnipinosrpicusopolghen coniRisipep®pylehérand thapd @0 fto RSrweight7% of
to 200 mm | on 20 065663 PCT/ US2005/ 044686, - 65
59E RO L BELTGr™ 5 b PABIeSBGOBBP IR 4 ST-gacTphous

WP@[ bR dabehaviher mol ecul ar  conpositional distribution
0 he sem - anor phous polyner is such that 90% by

wei ght a)dreatof fasiof of Ado Pol/gher is i sol ated as one or
two adj.ac oy S bl o) wi.th the bal ance of

t he po*’?ﬁ&ﬁtiao\’v%‘?ged?éqLF@f@Pe‘%ZIB}%g 5 or succeedi ng
fracti gnd MaRImWTar R, @a¢h of these fractions has a
w % cononomer content with a difference of no greater

than 10) wWpopylepetriaddactisity.tasancaswed §x it DV {Sreer sreater;
CRRLRhe Blent thE Qé?llliycff?&alline and semi-amorphous polymers comprises

less than 5 weight % filler, based upon the weight of the polymers and the filler,
and the blend has:

i) an MFR greater than 30 dg/min; and

ii) a Permanent Set of greater than 65% (as measured on a 125 mil thick
molded part); and

2) extruding the blend composition to produce, finish, and wind a filament,
then draw, finish, crimp, heat set and cut the filament into a staple fiber; and

3) forming the staple fiber into a non-woven fabric,

where the nonwoven article has a Hand of 40 g or less at a weight of 35 gsm.

64.  The process of claim 63 wherein the staple fiber is 7 to 200 mm long.
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65.  The process of any of the above claims 61 to 64 wherein the intermolecular
compositional distribution of the semi-amorphous polymer is such that

90% by weight or more of the polymer is isolated as one or two adjacent,

soluble fractions with the balance of the polymer in immediately preceding

5 or succeeding fractions; and wherein each of these fractions has a wt%
comonomer content with a difference of no greater than 10 wt% relative to

the average wt% comonomer content of the copolymer.



