WD 2006/ 065663 PCT/ US2005/ 044686 Tl TLE: Pol ynmer Bl ends
and Nonwoven Articles Therefrom | NVENTORS: Aspy K

Mehta 5 Chia Y. Cheng Sudhin Datta Wen Li ChonY. Lin
Srivatsan Srinivas |lyer 10 STATEMENT OF RELATED CASES

wOhsisherée@ntion clains priority to USSN 60/ 63¢FcHESodddsfds
Decenber 17, 2004. This patent application is rel ated

to USSN 10/ 716, 306, filed Novlenber 18, 2003. 15 FIELD
OF THE I NVENTION This invention relates to pol ymner
bl ends and articles made therefrom including fibers,

no ns, a ' Dlﬁ@gﬁgﬁg}d ctic
polng/)g}tgbyl engg%ngpgiteﬁ@ﬁ%nﬁg’ propyl ene é%%’?@%@rs are
often used in the industry to produce articles such as
fib ' , holded parts and nonwoven fabrics.
Addm'&b*gs bl endi ng t hese polyners w th other

pol yners,\slﬂ?g_whﬁ,o been the subject of past endeavors.

25 For exanple, U S. Patent No. 3,262,992 suggests the
%ddi t i o’hed YaChesger eobl.ock copol ymer of et hyl ene and

propyl e%dﬁiﬁ%’ahgg hi gh crystalline nelting points) to
i sotacti'c polypropyl ene | eads to inproved nechani cal

propertiwenbf the blend conpared to isotactic
pol ypropyl epe. al one. U.S. Patent Nos. 3,853,969 and
3, 378, 6681°NEubiBest the formation of in situ 30 bl ends

of isot aivaGaPHiniPisHRy¥! ene and "stereo bl ock”
copol ynmers of propylene and another olefin of 2 to 12

1¢ar bon atons, including ethylene and hexene. WO
5, S TR T REEA R G o coroqul ar
This invention claims priority to USSN 60/637,429 filed December 17,
2004. This patent application is related to USSN 10/716,306, filed November 18,
2003.
15
FIELD OF THE INVENTION

This invention relates to polymer blends and articles made therefrom

including fibers, nonwovens, and fabrncs.

20 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.

25 For example, U.S. Patent No. 3,262,992 suggests the addition of a
stereoblock copolymer of ethylene and propylene (having high crystalline meiting
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

30 blends of isotactic polypropylene and "stereo block” copolymers of propylene and

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



propyl ene/ al pha-ol efi n copol yners, stereoregul ar
propyl ene, and et hyl ene copol yner rubbers. U S. Patent
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U.S. Patent No. 6,342,565 and its equivalent WO 00/070134 drsclose, at
Table 4, column 24, fibers compnsing 80, 90, and 95 weight % of Achieve 3854
25 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
30  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



of crystalline polypropyl ene and propyl ene/ et hyl ene
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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

25  value of optimum bonding temperature leading to a broader bonding window,

good tensile properties and tear resistance.
SUMMARY

30 This invention relates to a nonwoven article comprising a heterogeneous

blend comprising:



upon the weight of the polyner), said sem-crystalline
pol yners each having a nelting point between 100 and
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and
where the nonwoven article has a Hand of 40 g or less, at a fabric basis weight of 35 g/m’.

In a preferred embodiment, the blend of the semi-crystalline and semi-amorphous

polymers is a heterogeneous blend, preferably where the semi-
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is one Tg indicated on the DMTA trace. A miscible blend is homogeneous, while

25  an immiscible blend is heterogeneous.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure | is a plot of tan delta (& ) (E"/E’ from DMTA measurements) versus
30 temperature for blend polymer Example 3-1.
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pl ot of TD Peak Tensile | oad vs Cal endar Surface
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cbiehdsmat i ons thereof 30 As used herein, the terns

"mul tilayer |lam nate", "lamnate", and "conposite"
refer to a |layered structure wherein sone of the |ayers
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di scl osed in, or other WD 2006/ 065663 PCT/ US2005/ 044686
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neutral stable forms of the components, it is well understood by one of ordinary
skill in the art, that the active form of the component is the form that reacts with
the monomers to produce polymers. The new notation numbering scheme for the
Periodic Table Groups is used herein as set out in CHEMICAL AND ENGINEERING
NEWS, 63(5), 27 (1985).

As used herein, the term "nonwoven" or "nonwoven fabric" refers to any
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 meltbtown fabric such as, for example,

spunbond/meltblowrn/spunbond ("SMS"} laminate and others disclosed in, or other



As used herein, anisotropic behavior refers to fabrics
having different 10 properties in different
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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 fluocrene) which may be

30  substituted; M 1s a Group 4, 5, or 6 transition metal, for example titanjum,
zirconium, hafnium, vanadium, niobium, tantalum, chromium, molybdenum and

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



14 atom which may be substituted with one or two

hydr ocar byl groups (a preferred exanple includes
(C}B)Z Si). C 10 Abbreviations nmay be used including

= methyl, Et = ethyl, Bu = butyl, Ph = phen CP

W@@P%‘{?éﬁf’ adi enyl, Cp* = pent anet hyl cycl oper‘rt Sé% 4686
Ind = indenyl, and Flu flgorene. As used herein,
"support" or "support conposition" refers to conpounds
that are particulate and porous that may optionally be
calcined or contacted with a 15 hal ogen. For exanple,

a ferQiprhiaviagl fromynns te 2@ sapesitemenX & bead halidg, pihydde, an alkyl

f
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cont ai ni ng unds i ncl t are n mted to,
i n&r‘ﬁaﬁnﬁhén F’PBUB'I‘Q g% EEYRE mam%ﬁ§°uafﬂwpwm@ ?Hfj’
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netallocene cat al yst "systenf is the product of
co nwadwqirngerbxd s én pesfered exanple anclvdss ¢CHek-8i Hornes then

(2) e or or.s; ,and naI one_or
ol CE b P B B6iaPre s pdfut low NHOLRswea §Bintte
al usRrcan®Bich nag be dubsgturedtvwith dle wipxERRIr6dacbyl groups (a preferred
nodi fi ed ane), stoichionetric activators,
|oﬁF@n@EFEEQF%&§&%ﬁ§$ coordi nating anions and the like.

1025 As U%%grebﬁh@ﬁsr}naﬁ&mse&ﬁmaa!gl Mee rﬁ&thEtr eth?} ﬂ@L'bnsri
to be an olefin polynmer having a nelting poin
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pol yrme de
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heat of Akusédhereih, tepyetrord'suppdrt H@mpositi¢resrefetie toatoiripoantis

by DSC, descri bed bel o). Nbltrn nt (Tm, peak., .
R4t 3fe Raticp %en"’“g W%ﬁ'vbp@n‘ gy PRYiq U§8 Fr"é%i?' ‘E%‘ CPB@F%W‘“‘ a
15( Hfh)llO@EHj P& &8MbieC A YiabAddd sippoft edrfpdiRion cih BEY slﬂﬁ:loﬁ‘ Qioxide
t he foll ow ng procedure according to ASTM E 794-8
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200G ekt SR, SEERO Mg LD ARG Rk
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machi ne nd he Per ki n- El ner .DSC-7 nacgrne pr oduce
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rat fe’is
f orahﬁncmamst dochdingr emethylalumoxane and modlﬁed-methylalumoxane)

stoichiometric activators, ionic activators, non-coordinating anions and the like.

25 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

30  temperature (Tc), heat of fusion (Hf) and percent crystallinity are determined using
the following procedure according to ASTM E 794-85. Differential scanning

calonmetric (DSC) data is obtained using a TA Instruments model 2910 machine



second cool i ng-heating cycle is applied. Both the first
and second cycle thermal events are recorded. Areas
under the nmelting curves are neasured and used to
determ ne the heat of fusion and the degree of

WQ 395653 ni ty. The percent C 10 crystal I i ni tSF{YBRPO5044686
cal cul ated using the formul ag X% = [area under the
curve (Joules/gram) / B (Joules/gram)] ' 100, where B
is the heat of fusion for the honopolynmer of the mgjor

mononer conponent. These values for B are to be
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dayislermine ahneieieof tiosionyehdi the degise Ofogobtabinity. The percent
106" % séhl;{n?«'(g(%) 6 2aldgia *b‘é‘{ng'tﬂe el Ja;%% 'Leﬁa?eﬁaoind@r the curve
F1°C g*to e

nonwoven fa iI'S nmeasured accordi

" HeJullea/gfaniet Br Jodlestgram)y 5060, wherel B iz thpdieat ofhfusisanfunkhe
on Handl e- O er .25 nodel nunber 211-5 from.t
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Phigb@ined ffom th er H@dbYLd IFensth FBitieh, fudfshed byl Bhh Wiley
units of grans. The |ower the value of hand (grans),

t hand §ense Newh¥ork 48119 A vatneohifdilfs &ads wad asthe heat of fugigg for
N R S U
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antivoidﬂlée\ntt Psf@ tonox R The run conditions were an
opef %t PHEYYEMIS: at ure of 145 C, a nonminal flowrate of

1.0 5 mAgiuedingdein, 15O Redsif @ abnosver Gibrids mERLitet iabddsdif®io
injection were typically 1,0

the “"Handle-O-Meter" test as specified in operating manual on Handle-O-Meter
25 model number 2]11-5 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 safnple 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
30  whole series of samples being compared, preferably 10 mm.

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

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



to 1.5 ng/mM . The columms were calibrated by running a
series of narrow nol ecular wei ght polystyrene (PS)
standards and recording their retention vol unes.
wobypmnegeyd ene (PP) nol ecuI ar wei ght val ues WeC®US2005/044686
cal cul ated using the "universal calibration" approach
and the fol |l owing Mark-HouwiiR- coefficients: 10 k
(dLJg) a PS 1.75 x 104 0.67 PP 8.33 x 10-5 0.80 15 A
third order fit is used to fit the Log (MN vs
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enbo iment, the blends of this invention conprise from

160 30 to 99 wei ght percent of one or nore

sem -crystalline polyners (nﬁﬁgﬂoupon the wei ght of

the sem -crystalline and se r phous polyners)

preferably from6®S to 90 weVpkt0d prefepnsdly from 60

to 85 weight % p ferably/ggontﬁg to 75 2006/ 065663

PCT/ US2005/ 044686 FFwei ght 234K seni -cr §Pal 1i ne

pol ynmer conprising propylene and fromO to 5 weight %

al pha-ol efin comononer (based upon the wei ght of the

1ol frikird ordenfitas esed b it the bag GM'W)tve Ratendrgiadumg points. The data
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preferably selected fromb5 the group consisting of
ethélene but eng, e hexene, heptene, octen

te
nonBianiyng agfakis Hep ﬁe F’Htﬂgﬁ"‘é’t‘%w‘éﬁfea‘ leask aHis, ‘préferably

hex@ngast 5%, A6tk Rferatly @tﬁ@:{sﬁfd% red@EtHH iR REze (Q:ﬁ%asﬁtéﬁ BRAES
of this invention when a copol ynmer is descri bed

2@onbrmsmﬂgeqo¢t@tp9qcet¢@gatﬁdx Do003)pasgompared tathe smcef ins,

o A e 15,6 b CH g Bt b o
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

25  inorganic fillers).

Blend Components -Semi-Crystalline Polymer

In a preferred embodiment, the blends of this invention compnse from 60

30  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



10 Preferred sem -crystalline polyners have a nelting
point (Tm- second C nelt as neasured by DSC as

descri bed above) between 100 and 160C, preferably
Wwotewesessdil0 and 160C, preferably between 125pemydsédigs686
Preferred sem -crystalline polyners have a nelt flow
rate of from0.1 to 2000 dgihin, preferably 15 to 50
dg/min (ASTM 1238-D, 2.16 kg, 230C), 15 especially for
spun bond applications, and preberably 700-2000 dg/ mn
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Any propylene polymer having 0 to 5 weight % comonomer, a melting

25  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, shurry, gas phase, supercritical

or high pressure. In a particularly preferred embodiment the propylene polymers

30 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



Particul arly useful grades include ACH EVE 3854,
ACHI EVETm 1654E1, 10 ACHI EVETn8825, ACHI EVETr" 1605,
avai |l abl e from ExxonMobi | Chemi cal Conpany in Houston,

Texas. Additional preferred propylene pol yngr f ul
WPR0060p%6hr acti ce of this invention include Fﬂ@ygﬁ%"&“sﬁ

propyl ene honopol yners, andjpandom copol yners
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PP1105El, PP3155 and 15 PP9852E1, PP9272, PP9513,
Pp@smallmseezlamh SYSHTRS | i RBRTBesembadient niefged) Reapylene

SofbEed WP B Iph6e ROACAAE £hahbisRih MERbIRRY breait

are aval rom EX em ca npany
( eindex CAIEIBAL BAYo. orlnmrqrpmfhebly é’ﬂ%dr mer| prpfem‘btbr 8086l or more,
sem

cr I l'ine usef ul, herei
- poPrﬁ{era@?(ye 8PT PR s W@Péﬁd&'aﬂyscgﬂ@awa‘?‘a FulFopd ith
5 anle "M&dificatiBn nnﬁfﬁyﬁcﬁoﬁr @.ﬁh%r weight 13 eanmesemaweﬁ@t
of fusion ofsé%&eater than 60 J/ preferably at | east

70(Myp bTIp}Ve? bi/moh are| disregarded. )J Pgefersad e denei pediandsy that
Ef’gp%%sé’dsxhsme é}:ar?l%? ﬁf ihPseiﬁv@BQP( Friclubl ﬁlgg%@?ﬂe%r o‘(ﬁ%e?g{%d

he 'Sem - mer can
g/ bl ExxenbMoB00 (hefjcaly/ tmnhpangl twaderatthev atradeifone) COCHIENE™.

t o_5Q0, 000 g/.npl 25 f ' [ '

| BB uSRiY et Diee, AGAEE Vi, 585 RCHYEYERS )Lt
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[ sot actic, highly isotacti c syndi otactic, or hi ghlﬁé
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20 5 ﬂ)r@ﬁﬁdb]ﬁ@loémeﬁ@iaﬂcﬁoectahdfof\% h&e & ITedii ef greater than 60 J/g,

iotactic" is defined as having at least 10%

sfoS eebhieat il s aeeferphls pdpash Y Vg as dsteamingd by DSC analysis

acgaL le@gbdve. anal ysis by 13C- NMR As used herein,

"highly syndiotactic" is defined as having at | east 60%
The molecular weight of the semi-crystalline polymer can be between

10,000 g/mol to 5,000,000;g/mol, altemnatively 50,000 g/mol to 500,000 g/mol,
25  preferably with a polydispersity index -(PD] -Mw/Mn) between 1.5 to 4, preferably
1.5t0 3.

Preferred semi-crystalline polymers may be isotactic, highly isotactic,
syndiotactic, or highly syndiotactic. In one embodiment, the semi-crystailine
polymer is an isotactic polypropylene. In another embodiment, the semi-

30  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



syndi otactic pentads according to analysis by 13C NWR
In a desirable enbodi nent, a pol ypropyl ene hono- or
co- pol yner having at |east 85% C 10 syndiotacticity is
wohetsessss cryst al | i ne pol yner. I n anot her enBEHURSPY44¢]6
propyl ene hono- or co- polynqr havi ng at | east 90%
syndi otacticity is the sem - crystall|ne pol yner. Bl end
Conmponent s - Seni - Anor phous Polymer 15 In a preferred
enbodi nent, blends of this invention conprise froml to
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prefer from25to 25 % preferably fromb5 to 23 %
pr@?gP@B? lym@m 5 to 30 20% Percent crystallinity is
determ ned according to the DSC procedure described
above V\D 2006/ 065663 PCT/ USZOOS/ 044686 -14 Preferred
850 ‘ : EM this invention
lSpreferably have a Nblt Flow Rate of 0.1 to 2000
dg/mn, , preferably 15 to 50 dg/mn (as neasured by
ASTM 12I8& prefeir&d &mgbaiirder? 16)ds @ fecinaértipn fcomps g firorh @ nal 40

appl i cations, and preferably 700 - 0 /mn f mel t
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propylene and from 10 to 25 weight % of one or more C2 to C10 alpha-olefin

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 1s 2 C2 to C10 alpha olefin selected from the group consisting of

25 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

30 20%. DPercent crystallinity is determined according to the DSC procedure

described above.



and 75 C, as neasured by the DSC procedure described
above. 10 Preferred sem -anorphous pol yners useful in
this invention preferably have an internolecul ar
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% or nore, preferably 85% or, nore, preferably 90% or
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CONT1 NUOUS ank yneri za
penod, the solution is decanted and the residue is trcated with additional hexane

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 theresidue 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 1s

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



reactor which allows only a single polynerization
environnent for substantially all of the polyner
chai ns of the copolyner. 10 Preferred seni -anor phous
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stereoregui arity e SONE hanner suc

by preplencicrystatlinitg pecferdtidy isatatundesvpnimyirepdene apeiajliniy. In
in which the | ene WD 2006/ 065663
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fusion within the range having an upper limit of 70 J/g or 25 J/g and a lower himit
25 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
30  stereoregular propylene sequences. The polymer can be: (A) a propylene
homopolymer in which the stereoregularity is disrupted in some manner such as

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



The di ene nmay be any non-conjugated diene which is
comonly used in ethylene propylene copolyners
including, but not limted to, ethylidene norbornene,

WWIEJ( 065629 porbonene, and di cycl opentadi ene. 10 ,Fh&ic1005/044686
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DSCOHBEHNE HapyIgise umonemet. apd gptipnally diene, the number and

_distribution of comonomer residues is consistent with the random statistical
25 polymenzation of the monomers. In stereoblock structures, the number of block
monomer residues of any one kind adjacent to one another 1s 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
30  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 '3C NMR, which locates the comonomer



froml to 65 J/g, preferably from4 to 50 J/g,
preferably from10 to 45 J/g. In another enbodi ment,
sem - anor phous pol ynmers useful herein have a weight
waversagwenol ecul ar wei ght of from 20,000 to PCOWS2000014686
preferably from 50,000 to 500 000, preferably from
125, 000 to 400, 000g/ mol . 10 ﬂ"referred sem - anor phous
pol ynmers used in enbodi mrents of the present C
i nvention have a propylene tacticity index (mr)
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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 tnad
tacticity of three propylene units, as measured by '*C NMR, of 75% or greater,
30  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



5 NWR spectrum of the propyl ene copol yner and the
followng formula: nmm Fraction = PPP(mm) PPP(mm +
PPP(nr) + PPP(rr) where PPP(mm), PPP(nr) and PPP(rr)
wienakecepk areas derived fromthe nethyl gpetpS005044686
the second units in the follow ng three propyl ene unit
chai ns consisting C of headi§o-tail bonds: 10 CH3 CH3
CH3 PPP(Mm: --EI HCHH I HCH E H-CH2~- CH3 CH3
PPP(nr): HI | CH3--CI H-CH2}--ECH-CH2~--

CH3
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In the third region, the nethyl group of the second
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15  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 mllion (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 jounal Polymer,

20 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



The calculation of the triad tacticity is outlined in
the techni ques shown in U S. Patent No. 5,504, 172.
Subtraction of the peak areas for the error in
woamplesses insertions (both 2,1 and 1, 3) frorCpesioos/ddess
areas fromthe total peak areas of the 10 second region
and the third region, the pedR areas based on the 3
propyl ene units- C chains (PPP(nr) and PPP(rr))

consi sting of head-to-tail bonds can be obtai ned.
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25 catalyst, namely, 1, 1'-bis(4- mathyls;1ylpheny1)methylcnc—(cyclopentad1enyl)(2 7-

di-tertiary-butyl-9-fluorenyl)hafnium dimethyl with dimethylaniliniumtetrakis-
{pentafluorophenyl) borate as an activator. An organoaluminum compound,
namely, tn-n-octylaluminum, may be added as a scavenger to the monomer
feedstreams pnor to introduction into the polymerization process. For preferred
30  polymers, dimethylsilylbis{indenyl)hafnium dimethyl is used in combination with
dimethylamliniumtetrakis(pentafluorophenyl) borate. In other embodiments,

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



tol uene may be added to increase the solubility of the
co-catalyst. The feed is transferred to the first
reactor at a reaction tenperature between about 50 Cto

wbaoms/02e6B C. Hydrogen gas may al so be added POTAUKE05/044686

reactors as a further nolecul ar weight regulator. If
desired, polyner product is tWen transferred to a 10
second reactor, which is operated at a tenperature
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25  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 matnx (semi-crystalline
polymer). The dimensions of the discontinuous phase depend on the compositions

30  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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indicated by thc 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
30 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.
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25  12% or less, preferably 10% or less, as measured by ASTM D 1003 on a 1 mm

Ln

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
30 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
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28Uyl A0% ke (R98),2L8) eyRn&!Bfhopolymers or copolymers 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
30 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
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i nvention may be
vulcanizing or curative agents, vulcanizing or curative accelerators, cure retarders,

25 . processing aids, tackifying resins, and the like. The aforementioned additives may
also include fillers and/or reinforcing matenals, 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
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25 Hyprene™ V750 and Hyprene™ V1200 from Ergon in Jackson, Mississippi and
IRM 903 from Calumet 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

30  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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2557 ARAAN Yidi 1 MOR008) H95GEEETL USRAOELORAEAD. piico
5 GI}Gup i i @‘aﬁﬁsmbksy inéMide tthose described in WO 2004/014998, particularly
those Group IIl Basestocks which are 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

30  between 0.001 and 0.01%, and VI is in excess of 120, preferably 130 or more.
Preferably the Group I 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



2,000, nore preferably 500 to 1,000; and/or a carbon
nunber of 20 to 400, preferably 25 to 400, preferably
35 to 150, nore preferably 40 to 100. The plasticizer
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The bl ends of this invention may be fornmed into fibers
I4nd nonwovens. The formation of nonwoven fabrics from

pol pQlwdveRs and their blends generally requires the
rmnﬁ%%"e of fibers by extrusion foll owed by weavi ng

or bondi g usedThereax ttheiHeain Forasc ewb Peak tﬁl@ig@ﬁ@ﬂ pf a fiber or

d d
Cenaar Sl TRENRMe “Joo i o Bl o ivae RN A g o
nManD{ 586595 €Z003Y wih @i YnddefitatiergUE) thopwnwidth ik 3en afstcad Sin,
nmet hods and e ment are_well known. For exanp
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sof pMSancﬁ;)acgaﬁ¢rcln¢;ﬁi@e;ﬁlolﬁembs1care descri bed as
ol |l ows. WD 2 006/ 065663 PCT/ US2005/ 044686 _ - 28
2¢onvent i Theablepdsf s Apysntien may be fomaed; igjoofibgrs,ard nonwovens.

CONYRA¥drRABSn bf BSHwoven fabrics from polyolefins and their blends generally

requires the manufacture of fibers by extrusion followed by weaving or bonding.
The extrusion process is typically accompanied by mechanical or aerodynamic
drawing of the fibers. The fabric of the present invention may be manufactured by
25  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 US. Patent No. 4,820,142, Fabrics of the present invention demonstrate
30  desirable stiffness and enhanced sofiness. Specific embodiments are described as

follows.



operations, continuous filanent, bul ked conti nuous
filament, and staple, are contenplated as application
for the fibers of the present invention. For exanple,

WO 00p0sSpsPer nmelt is extruded t hrough t he hol BET/UB20034/4686
di e (spinneret) between, mmto 0.8 M in

di aneter. Low nelt VISCOSIty T the polyner is

important and is achieved through the use of high nelt
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Fi |l anent; Continuous filament yarns typically range
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g;ﬁflﬁgérr%g%? rtccﬁB aa%? p‘?ﬁ @ spifie?pYatd RitkiA the head.

range iPs gr ow ng.
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dr apicaty lﬂftli'B/Yanéé df30 8000 Th hdled hrenfically gRRpedinto round,
t wo- st age draw) and wound onto a package. Spinnin

15 pewgylar, or &@@es@ardarattgvetqﬁsﬂftﬁn Zel g inof theeygn
narfgaw MAD to get the best spinnability with the fi ner
filaments. Resins with a mnimum MFR of 25 5 and a NM
V\D wi t HCentipadusdillspent sContinuowbeilargént yaman thpically Binge om 40
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Partially oriented yam rod uce
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The orientation of the nolecules in the fiber is done
onl ptipgofihkbommone (ereaprtworstage dfawérand wgmnﬁmten ppakiagarer
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ZOOgHt ﬂ&%ﬁ&pﬁﬁﬁﬂlﬂ$ﬁﬂ(ﬁ5ﬂ@ﬂrﬂﬁ6 &Ghmen&Q Resins with a minimum MFR of
25 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 appropnate.
Partially Oriented Yarn (POY): Partially oriented yarmn (POY) is the fiber
produced directly from fiber spinning without second stage drawing (as
30 continuous filament mentioned above). The orientation of the molecules in the
fiber is done only in the melt state just afier the molten polymer leaves the

spinnerett. Once the fiber is solidified, no drawing of the fiber takes place and the



fiber is wounded up into a package. The POY yam (as
opposed to fully oriented vyarn, or FOY, which has gone
through nultiple stage orientation and has a hi gher
Wepwshe6st rengt h and | ower el ongati on) tendsPetOuSiassa48686
hi gher el ongation and |lower tenacity. 5 Bul ked

Conti nuous Fil ament: Bul ked-28onti nuous Fi |l anent
fabrication processes fall into two basic types,
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V\D f%?owe%%?ssg@e?e’znﬁgc—%/eL\{'Se%%oslegrf' 140(?18 and drying in an oven (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 tufis 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

30  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



-30 application. For many applications the fibers are
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fibers 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
30  spinneret and attenuated (drawn) by high speed air. There are generally two
methods of air attenuation, both of which use the ventun effect. The first draws

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



WD 2006/ 065663 PCT/ US2005/ 044686 -31 spinneret or the
wi dth of the machine. The second nethod draws the
filaments through a nozzle or aspirator gun. Filanents
whh p this manner are collected on a SECEAFB2005/044686
w@gai or porous formng belt to formthe web. The
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and transverse direction (TD) . The annealing
25  Annealing should be conducted under very low fiber tension to 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,
30 the nonwoven web should be under low tension to allow for shnnkage of the web
in both machine direction (MD) and transverse direction (TD) . The annealing

temperature can be adjusted for any particular blend.
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tenperature can be adjusted for any particul ar bl end.
-32- In other enbodi nents, the nonwoven fabrics of the
present invention require little to no post fabrication
processing. |In another enbodiyrent, the fabrics of the
present invention are annealed in a single-step by a
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| emg(catendéringd witlebbsw tenwwonght ), an opti num bondi ng

temperature at least 10 F (-5 .C) |ower than a simlar
nonwovEn? FIEETEd MO, Eutinveatpm Selates 4O RANWANER @rticles

t i K
foemee @Potnﬁgﬁkr ARNE 7 tlﬁé’?ﬂéﬁd’s%b%%‘%hgrﬁgh% gl%f?&’ h¥d®Phermanent set

conponen the bl en absent, equate fabric
f off gradtepthati %, amdi Whemileyblafd difatmedoinité amonfvolvegevisere the
that formthe fabri C%Q)and nonwoven processi ng ie. the

aBavgn tgsndibrang f 20 Rty lepsafat B Sc¥fFp tastsi wgbuf iy EPUmum

r C risti IO, e Jonppal .

BEE LR T30 BPY S TR Rl maoe
hgb@i the daiRe Sathpddascn Bht Wheenwe\semifaaiphouk ropAcie dhlylene
according to the "Handl e-O Meter" test as specified in

opwokmgiromnenent entheidrienideis @batnt.eand sdsduite dahriseformation(ie.

f th i ng-,Al b | nst ..., 10960 Dutt .
R i Pt dioh et i R The ity SRRk Plbsessine
| fle.Uné bSiliBf tohaitbain EOBmer@4liy dosietiB0S odipBi rales chWRcteristic of
speci mens ‘per sanple were used and 2. Readings are 20

ketopylors hema@dymersand popalymensivsef intihe widustryvoday). used

and the sa sl.ot . wwdth is. used through out the whol.e
Seri eoRo P BLESPIRESk B TRtV SRl s ey BT AfHDRiRg to
Tie "Hnele-OMeteRNEstVAl dRcifiel 8n ©pEiaBhg AMHUAPSE Handle-O-Meter
aesthetically flseasn ng the fabric and the better the

dmageanumbery 2 bf-5t fremf tigr Thwingehlbert elastmanentgeaer KI96¢ Dutton

associat.ed W t lath than wWith plastic polypropylen
rBRRF ERE By 1WA Eh HeBRR Mo sBibet Rind8 iR he
apHiffeatibdNdre; PaTioCiediniens iper Eurgpie RRré@ iskdodnde?. Rdadidgdfare
consuner applications and nedical applications, where
ckent detownil 00 graine by admstitthe siad widthohsed d@ind the same slot width is

f d di t, th f this i ti
Pl FoBin GUL s ke 5iep of BRBP B SBng Romieatsh REEbI320 e
OThé R%er tHY BART &M/ t}?e5so@eP£nd A8 acSthEtFcaly ﬁe%ﬁiﬂ !th/e fhBri®and
or less. 30 In another enbodi nent, nonwoven articles

ntgebetten thet drepeabnipy iftthe fabrisf features morey gendraly associated with
(pra! gLakla, where pLie Sl BRENUS: BRINSe K2R 4S5 in
many applications, particularly in hygiene and other similar consumer applications
and medical applications, where contact with the human body 1s involved. In a
preferred embodiment, the nonwovens of this invention have a Hand (for 35 g/m®
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
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to 20 wei ght % conononer (preferably 12 to 20 wei ght %
conononer) and is -33- present at from 20 to 40 wei ght
%, preferably have at 35 g/nRa hand value of 10 to 30
g, a transverse direction pgﬁk force greater than 5 g,
a machine direction tear strength greater than 500g,
and an opti nmum bondi ng tenperature 5C to 4OC | owner
tlbmgent bafroraf2(t toet (sweighta¥a, Ipréiéralhiﬁdleavferacbﬁﬁtgym aSleaiie value of 10
nggltlon except that P t he sen - anorphous ol yme
Srifansyerss qh&eqtleﬁ Srakefopresmeaten than S igng rrwhws dirbction tear

[
T, tqo °
PRARECERRCL IRCOORE AR HAIifn pMBER BNGE| £EMo 40
ploojee thianaehatl ofkihe sQineianicie hmdellfrm tlenpareatdnigoswiiheex cept that
measured according to ASTM standard D5035-95(2003). A
g@ﬁ@%ml ARGPROBY Polymer isabsept.cn) and a crosshead speed of
10 5
'fgﬁﬂiqé:t rttT(ange w%ﬁltﬁ??ém%dgnfsﬁ sv@t‘s é}'lhé(.rﬂl%n E’éa*kh%orce

dMaemhe diteaios ﬁeﬁhlﬁﬁve asEpdpécies baed @h ﬂhlhe: ﬁﬁymtmapbmadnke
for testin The val ues reported were averages ove
¢ RBtimps bARdIne (FWRSHRERTHETS MeAMESH: ACOMIPECDT 63 TVbsfandard

SHYFGRNAES, TR IR B0YY £ LLOLP CATEN Y BBCRE Bhecd of 5
f iorriat (1217, cre/asiy) werenased. Sixy 1 @m:h (@cAnam)cwile snopsefifabric were
equi_.pnent, and a |l owering of the optimum bondin

t%ﬁ%b%dﬁafémapme SH@%@nfaaé rtqaesyeaﬂe%reaﬁl%v fthe spunbond web for
S

i, P EhE M Bor I AP SOl AE S ek SlRfgpons
t Washihe\deettiomtear etrerd@h waefridasiimed predkdigne ABTH st@ahdard D-
packages, nonwoven web, fabrics, surgical gown or
d?B#e®. clothing, diapers. In a preferred embodi nent,

particyl cf“k() ol™® 'ﬂ?eag ‘ER{P& é}ﬁfj'f%ﬁc ?&H}m@ﬁ &%Wnnablhty on

dr apes an ges, e art es nay
bahmeictl d:ainva:gfent equhpanem othéra e@madigrmﬁt the t (b];ﬂmblrﬂ nistshding
and nonwovens of th i nvention are useful in artlcles

stemperatigres the rhlmefagfl%ﬁ% diselay satidadiery teesiRgreperes and tear

%Q{L hook and | oop fasteners, fabrics, garnents,
|ng', medi cal garnents, surgi cal gowns, surgi cal

dr apesin #lp@fered, eniticdimemah@biehds arslaiinvasynyeiakisisvention are
panty liners, incontinent wear, bed pads, bags,
pasekgn packagng:mafenial bé@kh@é@ n0§WPHWe‘é(Fb fabyissy S#TB@PHSOWH or

e O R e

cappicationdbseh bangewnd, IcB&ptSSandn&mdgH@ the Qurticdesd atilyt @Snprise a
liners, cloth I|n|n9 scrubbi ng pads, face nasks
r bagaricidab pgentaj In aother smbodimentuthendlgnds gnd ngawovens of this

CHREAERA argRlsktul $OARNsSre1dbRA'FFh thd3H8uB R stidd b hoRtvBven

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,



dressi ngs, nedical waps, fiberfill, outerwear, bed
quilt stuffing, furniture paddi ng, WO 2006/ 065663

PCT/ US2005/ 044686 -34 filter media, scrubbing pads,

W pW6AE6@Er i al s, hosiery, autonptive seats, PEHO$200504¢586
furniture, carpets, carpet bs&kl ng, filter media,

di sposabl e wi pes, diaper coverstock, gardening fabric,
geonenbr anes, geotextiles, sacks, housew ap, vapor
barriers, breathable clot hi ng, envel opes, tanper

evifient n{ea;br | 2Aubbing Pady, eGipeV endveialsa Jhdvikry, aﬁdtoﬁﬁﬁﬁé Edests,
I n anot her enbodi ment, this inventigon relates to:

A
noriRbolstsredr frpituEe, CmSES SRSt Ratkange rftlise aesins %?P@FR?IG wipes,
Co'ﬂ?ﬁﬂg?' RGverdidek! ' gﬁ?dgrgn fa%%cweé&g-f F@%ﬁ% nt leext‘ﬂE? Qbcks,

em -crystal Fine pol yner’s
wei Ignlukevaﬂp,tvlaporsbamerx; byeathable iclothiag) ¢nedoyes, amnpqrrwuﬂsnt fabrics,

m crystalline polyner conprising
58 d%?e’étﬁ)@p g’f“ﬁo‘m §° '1‘563% wei ght % al pha-ol efin

comononer (based upon the weight of the polyner), said
sem - crystalline polynmers each having a nelting point
bet laaetharGmbadidnent; Ghds wventin refales tof | ow rate of 2000

001 {1 1 Ko BRI o cibg SRR b ne,

of the signfrem69sd a9 Weight percens efhoneammiopé sas cpplaylmr]:@)y;mers
1 e P 38 WEIEGh o B -GS SPe 157 GerRBMETANGH R

C %cﬁls%m@étﬁfm@pamln@mﬁm gSPbglIERNnd e rmh@us wei t%

pol yners each having: 20 a) heat of fusion of to

J/ qalphsyolefinvspmonmuesy (haieé wpen the |weight fothe d@ﬁmqﬁ) sedcaeml-
ot SR AREERAGHER oGO MRAR, L nfile P Hebibdh 100 282 170°C and o

tham%ﬂ%byteméﬂ@ﬁtdgbninmtees efd t he polynmer is i soI at ed
S one cent I ubl e fract.i ons

21 ance Do B e Ao o frack Rpiamp it Bl e Gpesed

sucwdahegvéﬁgmmﬂ GBBSsen@BQ(st‘Mﬁﬂé ahl sem¢Bmefphbltepsl %/mers), each
fracti ons has a wt % conononmer content with a difference

of seau gmegheys Pﬁmerzwmmsmﬁr%mﬂm and Jrom &0 4e/ &9 avgighhoef
/
1 %ﬁor@@%%ﬁ?&r @‘i @ ﬁﬁr&%]é’ﬁ?&&mcﬂfag‘w@ saidse aM?Jr[ﬂlfous

e triad tacticlty, as
rreamlymcisbgchbﬁﬁngdl\/R of 75% or greater; 30 where the

2§80 o bR TRV B IS 2, oom arerpnes
upon t hev)aav@bhFloafRatd 6l (DIoy2000 dg/aiiel t he filler,

c) 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

25 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 copalymer; and

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

e) a propylene triad tacticity, as measured by >C NMR, of 75% or greater;

30 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:



and the blend has: -35- i) an MFR greater than 30
dg/mn; and ii) a Permanent Set of greater than 65% (as
nmeasured on a 3.18 mMm (125 m|) thick nolded part);
and iii) said sem -crystalline polynmer as a continuous
phase; and where the nonwoven article has a Hand of 40
g or less at a weight of 35 g/nﬁ. 2. The article of

par agraph | wherein the seni-3&rystalline pol ymer
conprises propyl ene and froml| to 3 weight %of a C2
to ClO al pha olefin cormnorrer preferably where the

al phd) 31 ¥MfRerederdAghet d yminsapdcted from t he group

conS|1§t | PeafefRIday b ?evater }prag éﬁeﬂ&%{l Tder Zﬁ(ng% mPe(125 mil)

hept ene, octene, non pre bly se
thhkng:dal:udp)arta;otndlstlng of et hyl ene but ene, hexe_ne and

oct ene preferabl al pha-ol efi.n conpnoner

et hyl'%e ad S?HEC%F?F%‘F BOYepa; %Mﬂﬁo%ngf’s% V\,her ei n
dnge sem - cryst alline polyner conprises 0 weight %
conononer. 4. The article of paragraph 1, 2 or 3
whese e monwevenaariicle hgsst Hand crfélOQﬂrym; Al hweight ofrf-’e‘il Efmng

oi nt oflé @ ﬁ %GSCH d orm§ £ $xura o ?@ l combrise

ot vedE 556 ShESEAR Vba heTein SR L 5t PRAPSGr2BRSeS
propydenednd Gford [ WH 8@ ghtt%l 8f 5%t TMraptHaUge fROEJBNomer, preferably
conprises propylene and from12 to 20 weight % of a C2

verctle dpbmletin@mnowewnsﬁl\e@ted heraftae Zrup ewissipg@f ethylene,
té?'l@h[gé?l?eﬁgrl?eliignecﬂgﬁ% b&gneoﬁox%%@yanﬁgig%gnQ:ﬁr@f%‘?abuP%“&?&% roup

ene onene
abistirige bff Emmehh,e bytefielp hetnasi i otend, 9telﬁgtblﬁ§aethe alpha-olefin
but ene, hexene, and octene, preferably ethylene. 6. The
Qmonemer isethylensgraph 1, 2, 3, 4, or 5 wherein the

o TROLRICHE RIS o135 R PRLCERL AL b Yoffries
wﬁgm3600m0m$ﬁm-and or a nﬁgtofIOM/rate OfTﬁetorngo
‘gar aghiattigle of grfw% E°2 o Yo hileP el sthiscrgel h@%%shas a

@Elﬁﬂ@p&ﬁﬁoﬁ 20'?@@65 “@8hd &:CI NG rd] %m%fu%%&w@én ﬂﬁ@ a‘ﬂﬂ 2078 ﬁIPa
as neasured under 1.8 MPa of pressure and or a haze of

$50% drhel aisleast n‘ﬁampled (2:1 3a ot 4mwhtemm: lthe mrpl -argorphdus pol:ﬂﬂer
article of

SroRes alenBRc HpRPTaL2 e 20 orUg %oohi Cor FETIB! fghihgpesn

RERAbMET) refe@br RRked Tasn theh@ée ednsBAAp of edhsu%ﬁe 3tene, pentene,
nmeasured on a 1 nmthick chi p, preferably 18% or |ess,

hexedee rhepiope.1 ecwa%r nonsse | ansh deeanablpyefarably opeledtess §rom the group
&n?gt%{gaotfle}{hﬂ'ezn%f l?utene,eﬁ«%(ene, and octene, preferably ethylene.

6. The article of paragraph 1, 2, 3, 4, or 5 wherein 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.
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-36- 9. The article of paragraph 1, 2, 3, 4, 5, 6, 7,
or 8 wherein the optinmum bonding tenperature of the
het er ogeneous blend is at | east 5C | ower than the

opti mum bondi ng tenperature the sane bl end, except
that the seni -anorphous polyner is absent, preferably
at least 10C | ower, preferably at |east 15C |ower, 5

pe.ef er ah¢ yvirtidle o€ pataghddple 1,08v€3,, 4 p5.ef €T, akrl § velerdifahé opbfeum
Iomer preferably_ at least 30C Iomer 10. The article
obork %w.atgre of thg hejerogenegus hleng is gt lepst\fEr &owertthan the

b %0
S o B TRAERL o e gl B0 5 EHERAous
1§(€lyl%:ﬂfs amest, poe@erhbly aTmﬁstaWCCIbezleprﬂafaaq,r apbast 1 5% @ver,
4, 6, 7, 8,9, or 10 wherein the nonwoven artijicle
ha@feaahhé.ag krasto?0°G5loyerepreierabhr at leas 255 Tow e aretarablyiat deast
2@‘&1@ opti mum bondi ng of at |east 10% greater than
t Psak Tensile load of the same blend except that

t h@ seThe afRiPbOpsagaply N2, 3, 9, LS EN, oANGvHeAGN thellledtEhds a
Tensil e | oad_at Ieast 25 %gr eat er than the TD Peak

Tesiglapent| sshaf 8% % ie mespeprpfesably 14% “ere appre, tiisferable 125 % or

sen1 R is absent. 12. The article of
re%fi]?“;opoyn%r% 6, 7, 8, 9, 10, or 11 wherein

thB SeTll'he a@tiddé RIToptFagapty mer2, cr§,.ses7f 8oM b2 100 wherein the
wei ght % conononer and is pre ent  at from20 to 40

waergrvenartigle hothe veight ohas sfrru @1 moeg; hama §DsReakn Tgnpibe lead at

ol LS B R g R TR S BB or e

t ke 151e@d e?ceﬁiﬁih'ﬁt iR séini-a@biyhou pelymet {segéM, AidekQrTD Peak
t han 5009 and an opti mum bondi ng tenperature 5Cto

4@@ﬂllc\l\md at heast 24t grester than genkD Paak Tensde headeoffthesameddend

It t_that th h |
- ECERCBRTRE Y R EERR et Rl apn 3. 2. 3, T4, 5
612.7, @he Wticldof phtagraph 11& shereign7 tdie, 1E%r 11 wherein the seml-

sem -crystalline pol yne has ‘a neltlng p0|nt of 120 t
mnorphansdp@lymemmses ﬁ@ctul Ut Y wmbo%t @nzcmpmqvpad lsamdsent

OB, RLEOGHE Bl Pere R RF o2 Boa 08 e

hagiu@ oﬂVD@QSYB(V 'gsC@&filﬁveﬁ’Qéﬂ@aﬁﬁ) p@ik 30@6 zﬁ%;ﬁlmﬂrﬂ bodmg

The article of paragraph 1,
mmm?zatur@rgrqaser en éig a rB@clmrtﬂedlmtlen @f@eﬁ@mﬁh lgre@mrj than 500g,
i cl.e. of

AL Y 55808 S RS S IR A5 e
\ggﬁkﬁl rﬂ?dct ?gmhﬁé Q%rt?g (?/&ﬁ?é‘ﬁtl&i e0dpil that (e sedRARbIpHBEs p6I9Mer
ppmto wei g oof a slip
1s absent.
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



WD 2006/ 065663 PCT/ US200 5/0 4 4 68 6 -37 agent, based
upon the wei ght of the heterogeneous blend. 16. The
article of paragraph 14 or 15 wherein the slip agent is
WeL108%/068¢F3f r om the group consisting of anidé%gW§3Wﬁ@“6“
the chemical structure CH3({312)7CH=CH(CH2) 1CONH2 where
x is 5to 15. 5 17. The article of paragraph 14, 15 or
16 wherein the slip agent is selected fromthe group
consi sting of. erucam de, ol eyl anmi de, ol eam de, and

st emmasbs uPonBIe »Tmyxtafthpdnbteroexenepmlagrdaph 1, 2, 3, 4,

cdbor el Puadbun o st e HanisHedd fom
50 tmdﬁﬁg%%M1¢% h@Vlﬁ]%J@lh ehdnitg segaive, based upon
the weight of the total polyner present in 10 the

het@h ES=CH{ i C M@thlséﬂ?.la e of paragraph 1,
52' 19; 4Ig§am@lc O?Raéﬂ'a& 111(?5 or- 16 wikrein sh%%genl?sselje@ d

where icle 1s packa g materia
pa(ﬁk)agthc ZEOUpP @DiNHDISI P ommcmaldefdtgﬂmde,/blapudﬂ; emdjﬂeh:amnde

I t bl I
ar dBe. * Ahe Eri! PaogReL ks 1 o - fife Tridh L op 15, 16
paroaqw aibreth the hetdrogéheot® bléd filithcB corflprisk® frorh 150 pbﬂn, to 4800
14, 15, 16, 17, 15 or 19 where the article conprises

a [paEy o minsFlgaingzagentt basaiuporthe waight of the dotalnolyapsr apssent in
102, Lgk%czgerigm&sb;%lds 9, 10, 11, 12, 13, 14, 15, 16,

17,1 where the article is selected from
thel9gr oUpe anitdd sftparagraph 1, Achvod.eh 71 818,110s11,13013, akdl 5, 16,
epers, rics ar nments. ,cl ot ng nedi cal .20

gar e B WA i 0 e PRl s A ey 6 wet 3
t 1 FhEHA\ BRIHbSndediunwaieh, NRKbIewR rﬂaﬂbVed langdkgical gown or
incontinent wear, bed pads, bags, packaging materia
packapgedothng, #60aBST. body fluid i nper neabl e backsheet s,
bo fl I y 1S d [14i r I

1 4S5, Q9 1 3kl g, 1
oot ! DLATIBS: LT 4o Sl A pe e 6,
ti sl§ul3839r h%® mivere dlre awclp osnprses a bacteaclal agentt h | i ni ngs,

P 14ler s T B AURGETR N Dihd> Sroh bed 0ol 12 By darkss 16

t harsmak, 19, n5xUIzatwmfh ufel drtitle a4 Qelebia Sondthe grBEY Cadsisting of:
W aps, fiberfill outerwear, bed quilt stuffing

{ ureRvaTe fohrier hgok #1d logp fasiearts, fabipgoy Bﬁmgwpaa@nw@cal
GRS GBS s SR 4y W1
di sppkas| panfy Besrs, dicapaenic sean éleéqtads,gbaas.epaquglﬁabmtmal
e A
f abayees ,body dligd tpeinseablacleggs, ody dhuid pemestable Scovers, absorbents
tissues, nonwoven composites, liners, cloth linings, scrubbing pads, face masks,
25  respirators, air filters, vacuum bags, oil and chemical spill sorbents, thermal
insulation, first aid dressings, medical wraps, fiberfili, 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,
30  sacks, housewrap, vaopr bamiers, breathable clothing, envelops, tamper evident

fabrics, protective packaging, and coasters.



-38 22. The article of paragraph 1, 2, 3, 4, 5, 6, 7,

8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, or

21 wherein the heterogeneous bl end has a conti nuous

phase conprising the sem-crystalline polynmer. 23. The

article of paragraph 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,

12, 13, 14, 15, 16, 17, 1838-19, 20, 21, or 22 wherein

t he het erogeneous bl end has a di sconti nuous phase

conprising the sem -anorphous polynmer. 24. The article
22.of Pewrauelaphpdragraph 8,2,4, 453, %67, %,9,80, b, 12013,14, 15136, 13 18,

, 1 6, .1 19, 20, 21 ' h .
19,78 o ah it g elarondieons Penfbrs st TsRut ehetg oppesing the
senfi®fstallglepl@hdd ne pol ymer and the sem -anor phous

mer. 2 The article of any of paragraphs Ito 24

23. %e e ati¢lnef paragraph 4, 2,65 Aed 6. At & Sd8pl e 127 1 HdAs! Hrivot7, 18,
19, b9 ?lel %2f\»ﬂ{em‘?ﬁl tl'{erH er%ﬁ Vﬁl%%]m\{}gﬁe%‘is%brgtin%o*lg%ase Q&npnsmg

‘arti dle of " pat ag sta

me@ﬂhﬂmﬂaphaﬁ;xﬂﬁmmflber of paragraph 25 mhereln t he
st apl e flber is 7 to 200 mm | on ess to

24.pr 0 iglpef perasmpl A Bk e gfgagny}oo*l dgr Ocrlﬁph% Ip, 1% 18,
19, 226‘ of Ii(f' witr4f Ske hgtg ﬁe%bpggné)h g 58 @gﬁtﬂ‘&toas éh:[s%g of the semi-

cohponent conpri sing rom rcent o
cryaalanepolyﬁmf@cﬁtemermnarﬁdrﬁhdusmelypmkyners (based upon t he

fth tall d - h
25.pol Setrayls OB o SaTERy Lt FhESBNS HERd BORBIRaT igarle
ﬁbé?E éﬁ%@%@m?@&ﬁeﬁ%‘ib@hér%n -Wolhla ﬁtn:tle % al pha-ol efin

nomer (based upon the wei ght of the polyner), said
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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
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more C2 and or C4 to C10 alpha-olefin comonomers, said semi-amorphous polymers each
having:

a) heat of fuston 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



where the blend of the sem-crystalline and
sem - anor phous pol yners conprises less than 5 weight %
filler, based upon the weight of the polyners and the
filler, and the blend has: i) an MFR greater than 30
dg/mn; and ii) a Permanent Set of greater than 65% (as
nmeasured on a 3.18 nm (125 m 1) thick nolded part);
and iii) said seni-crystaIILQ@ pol ymer as a conti nuous
phase; and 2) optionally extruding the blend
conposition to produce, finish, and wind a fil anent,
theqy fraWyledel tRhSRctiGity, BPmeRERY b§IC RMR Git5éhG drddament
into a staple fiber; "and 3) optionally formng the

where &l ledetid e iserhipcrystaldine somifagiorphous whkymers ¢panprises less than 5

n n.,article has . d of 40 l.ess at . a i,ght

weighl YR KB5edpof 1iSeio R pvrits Syl 135 oG e oo AR
st apl & NMFRFeatd thant30 BARinfEAd ong. 32. The_ process of
any of the above paragraphs | to 31 wherein the

i ntiernBeraentdSet ebgrsasi thawAdte (8 sreasuridghoon 3 dB mmd125 mil) thick

1 - ar hous pol yner is such that 90% by wei ght or
nmﬁ%?éa%$9§£e polymer is isolated as one or two adjacent,

sol iiihl e dafda@ini @ABtalMetpalyinie abakait@oe pHabe pol ymer in

I medi atel y precedi ng or succeeding fractions; and
andpher ei n each of these fracti ons has a w % conononer

con - W i ff - an fil

ol gl ok o 06 coposin B £ &, R b Wl flamen
thes dpol, yinish, cribfAMPLUES: anbcambk élahenCopod ytaple ifibat, amd t 0

formthe Sem - Anon hou r opyl ene- Et hyl ene Copol ymers
(_s,Ag we&?ﬁ%ma@w@f‘n_@qrzf%Paﬁn-me%gwtz&am ed ina9
whbre HRI ndhYBVEDMBER bh QWaRd bt ot 1@§kaft Eﬁ%@éh@ bf 338/nf*g

exane as the solvent. The |Tqui feact of had a
31.r esTleproeess dfiparadrath 30 whereis thndaptid Bberps @ $s2i0emmasng.

mai nt ai ned at. 700 kPa. A m xed feed of _hexane, ethylen

320t B PEne dRacol e S0 REETRS apfit Ok HEFEhyhe JPEgecular
I e dsiRnfledit Bl AP loy TBE isgdl-hRBphHRf ?519m_enta§ 5bdtd tHab ®0% by
reactor. A solution of catalyst/activator in toluene _
andweight erceeenefethe ipalyivex anisolatsdens ape partwp edjacenidsoluble fractions
conti usly admtted into the reactor to initiate.th o
ool JHEFS Beifesd cle Pop it o mEeiBEPLP e efiedinenfaptons
bet wwrIERhebinaath 0kescIRRUOA NG 200t% bEmbRora@tcod¥eht with a difference
2006/ 065663 PCT/ US2005/ 044686 -41 nol ecul ar wei ght .

Theok e greatenplanat Qe ovightiva e €, avgese nvdi/n gopnamss content of the
pol j#ation rate to maintain a constant reactor
ten%yﬁftu?e. The

EXAMPLES

Example 1: Copolymerization to form the Semi-Amorphous Propvlene-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



pol yneri zation rate was varied fromO0.5 kg/hr to 4
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In the manner described in Example 1 above, several semi-amorphous

propylene-ethylene copolymers (SAPEC) were synthesized. These are described

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

fabncate the nonwoven articles.

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

SAPEC [ML(1+4) Mw" Mn* Mz | Ethylene | Tmdsc | AH melt
at 125C Wi%* | °C ig
SAPEC-1 | 2.5** | 227111 | 130615 | 349440 14.9 509 14.6
SAPEC-2 | 2.2** | 247620 | 139049 | 388319 16.2 51.5 9.8
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20 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 equihibrium heat of fusion for 100% crystalline polypropylene. The

25  percent crystallinity of a propylene polymer is calculated using the formula, [area

under the curve (I/g) / 189 (J/g)] * 100.
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95.1ficreases are the adjacent fractions in the Specnﬁcanon above Data on different
representative semi-amorphous propylene-ethylene copolymers are shown in
Tables 2 and 3. EPR in Table 2 is an ethylene propylene rubber that does not
25  contain crystallizable propylene species like the semi-amorphous copolymers.
This EPR has 47% ethylene, a Mooney viscosity (ML 148 at 127 C ) of 28 and a
GPC polydispersity (Mw/Mn) of 2.3. It was obtained under the tradename
Vistalon™ 457-by ExxonMobil Chemical in Houston, Texas.



SAPEC-5 51.6 52.3 - - SAPEC-6 18.7 83.6 - - SAPEC- 7
36.5 64.2 - - PR101.7 - - Note: The sum of the
fractions may in sone cases add up to slightly greater
than 100, due to inperfect drying of the pol yner
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Note: Only fractions with more than 4% of the total mass of the polymer in Table
2 are analyzed for composition. The expenmental accuracy in determination of
the ethylene content is believed to be within about 0.4% absolute.
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10 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

15  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}

20  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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25  control at 1970 mppm in the lead reactor and 2220 mppm in the tail reactor.
Polymer production rates were 20.5 kg/hr (45 1b/hr) in the lead reactor and 10
kg/hr (22 Ib/hr) in the tail reactor. The reactor product was routed through a

granules-handling systemn to separate and recover the final polymer product. The
polymer discharged from the reactors had an MFR of 7.5 dg/min (GPC Mw

30 195,000, Mw/Mn 2.0, Mz/Mw 1.54). 68% of the final polymer product was
denved 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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Example 3: Preparation of Blends of Semi-Amorphous Propvylene-Ethylene Copolymer

and Propylene Homopolymer

Example 2-1 and Example 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/cm’ (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 wi% Ex-2-2 wt% chieve |[MFR t %
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 Bl
3-2 2 and 16.7wt% PP)
xample 25 (15wt% SAPEC-2 |75 22.0 2.4

3 and 10wt% PP)
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Example 4: Preparation of Spunbond Fabncs from Blend Polymer Examples 3-1
25 3-2and 3-3
The blend polymers 3-1, 3-2 and 3-3 were first run on a fiber line to

produce partially onented 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

30 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

onented yarns by mechanical take-up of the fiber bundle from its extruded melt.
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A description of the fiber spinning process used can be
found in US 5,723,217 (colum 13, lines 41 to 58)
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(from65F or 18C to 45F or 7C). Also, the cooling

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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air bl ower speed was | owered (3000 rpmto 2500 rpn).
These adjustnents resolved the “drips' and once out of
the transition from 3854, stable operation was 5

regai ned. The fiber dianet erg). fromthe bl end Exanpl e
fabrics were observed to be’slightly larger than those
fromthe ACH EVE 3854 control (by about | m see Table
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are presented in Table 9. -50-"Tab 6: Spunbond
F’Zabm CAHRprer having the Slaarptterlstm @oafﬂmasg M\)tblsluow e rlmwﬁedatue of

Shoter, SLou LU B L T o B St
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468 (242.2 31 2486 3005 0.3 57('138

48 ng 2aver@gel®/e8 a@ 48jEct3 00 has. B ci@hdike (@1 CThe dlagdle-O-

(Mo Pesdfio ot 3370 a1 7 g/ft Fabrics Ace Shown'ih Table 7A, B and C. 35

g/m? data are plotted in Figure 2. Fabric tensile properties for 35, 70 and 17 g/m®

fabrics are shown in Table 8A, B and C. Bonding curves, primarily for 35 g/m’
fabrics, are shown in Figures 3, 4 and 5. Finally, fabric tear data (MD tear) are
presented in Table 9.
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DC)
279.5(1375 | 464 (240°C) | 65.1 2175 2507 |03 17
OC)
Example 3-3 [ 239.5(115.3 | 466 (241.1 31.6 2167 2501 |03 35 15.77
OC) OC)
239.5(115.3 | 464 (240°C) | 15.8 2167 2505 |03 70
OC)
2395 (1153 | 464 (240°C) | 65.1 2166 2507 | 0.3 17
OC)
258 (125.6 463 (239.4 31.6 2164 2509 103 35 15.97
OC) OC)
258(125.6 464 (240 °C) | 15.8 2165 2517 |03 70
OC)
258 (125.6 464 (240°C) | 65.1 2165 2498 1 03 17
DC)
w. oleamide | 258 (125.6 466 (241.1 316 2176 2502 |03 35 15.99
OC) OC)
w. oleamide | 258 (125.6 465 (240.6 15.8 2177 2508 |03 70
OC) OC)
w. oleamide | 258 (125.6 465 (240.6 65.1 2176 2506 | 0.3 17
OC) OC)
279.5(137.5 | 464(240°C) | 31.6 2187 2525 |03 35 15.62
OC)
279.5(137.5 | 464 (240°C) | 15.8 2187 2526 |03 70
OC)
279.5(137.5 | 464 (240°C) | 65.1 2186 2528 |03 17
oc)
Note: The bonding temperature was measured as [Upper roll surface T + Lower roll surface T}/ 2




w. ol eam de 258 (125.6 465 (240.6 15.8 2177 2508 0.3 70
C Cw oleanm de 258 (125.6 465 (240.6 65.1 2176 2506
0.3 17 CC 279.5 (137.5 464 (240 C) 31.6 2187 2525 0.3
35 15.62 C 279.5 (137.5 464 (240 C) 15.8 2187 2526 0.3
70 C 279.5 (137.5 464 (240 C) 65.1 2186 2528 0.3 17 C
Not e: The bondi ng tenperature was neasured as [ Upper
roll surface T + Lower rol | surfZace TJ / 2 -52- Table
7A: Handl e-O Meter Results on 35 g/m 2 Fabrics (10 mm
| ot wi dth) O ean de Bondin ,T F 'Hand' force?h ACHI EVE
—%&M r!léané@loﬂéﬁei%é?ceu'@osﬁg’f@e‘@bﬂ?ﬁ&%msl‘atrgé 5 C 42.6
Exanple 3-1 No 239 115 C 19.5 33.3% of SAPEC-1 3000 m

239 (115 C 14 4 (14 9% 2 in SAPEC ] No 253 (122 8
23.3 No 217.5 10BOkamidz), 6 ExBonding T{'H) Np'Hang (sforae).

.
ACHIEYFR8525% of SAREC- 2 No 258] B1(51(238.8°C) P83.8  16. 2% C2
i n SAPEC- 2) 3000| BePTBm( 125. 6| 1311531868.60C2 0.5 (137.5 C

ExafpR 3-Exanpl ¢ 3- BNbo 239.5 (11539310 %3. 8 | 1956 of

333 HSAPER| 208 ( L2G00Gpk 360. 2 | 130G i5%cy2 1N HAPEC- 2)

120, T SAPEC-1) L2png L 23.4 NO| %8112 897 P23 4. S
0T Mg T was TepRQTed _as [ UPPEr; § @hi 1 o6 | 3 T T COWer

Exa 1‘;’332“ face T] NG Tabte 75?3.34 Y5e e r(c_sw t

o o

T BN PR 4 o (OB
(162%% in SAREE- ?’1 L3Q00pprg 4 | 258(125.6°C) |18

No 279.5 (137.5 °C) | 29.9
Example 3-3 No 239.5 (115.3°C) [ 338
15% of SAPEC-2 No 258 (125.6°C) | 36.2
16.2% C, in SAPEC-2) | 3000 ppm 258.5(125.8°C) | 23.4

No 279.5(137.5°C) | 42.3

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

Table 7B: Handle-O-Meter Results on 70 g/m’ Fabrics (20 mm slot width)

Qleamide Bonding T(°F) 'Hand' {g force)
ACHIEVE 3854 No 281.5(138.6°C) | 97.6
3000 ppm 281.5 (138.6°C) | 76.4
Example 3-1 No 239 (115 °C) 28.8
33.3% of SAPEC-1 3000 ppm 239 (115 °C) 21.8
(14.9% C, in SAPEC-1) | No 253(122.8°C) [ 328
No 217.5 (103.1 °C) | 25.7
Example 3-2 No 237.5(114.2°C) [37.0
25% of SAPEC-2 No 258.5(125.8°C) | 41.0
(16.2% C, in SAPEC-2) | 3000 ppm 258 (125.6°C) | 289
No 279.5 (137.5°C) | 51.7
Example 3-3 No 239.5(115.3°C) | 54.6
15% of SAPEC-2 No 258 (125.6°C) | 63.9
(16.2% C, in SAPEC-2) | 3000 ppm 258.5 (125.8 °C) | 46.8
No 279.5(137.5°C) | 67.7

Table 7C: Handle-O-Meter Results on 17 g/m? Fabrics (6.35 mm slot width)

Oleamide Bonding T(°F) 'Hand' (g force) |
ACHIEVE 3854 No 279.5(137.5°C) | 24.3
Example 3-1 No 239 (115 °C) 9.4
33.3% of SAPEC-1 3000 ppm 239 (115 °C) 9.2
(14.9% C, in SAPEC-1) No 253 (122.8 °C) 15.7
No 217.5(103.1°C) | 11.2
Example 3-2 No 237.5(114.2°C) | 134
25% of SAPEC-2 No 258.5(125.8°C) | 14.3




Exanpl e 3-1 No 239 115 C 28.8 33.3%of SAPEC-1 3000 m
239 115 C 21.8 14.9%2 in SAPEC-1 No 253 (122.8 C 32.8
No 217.5 103.1 C 25.7 Exanple 3-2 No 237.5 114.2 C
37.0 25% of SAPEC-2 No 258.5 (125.8 C 41.0 162%C2 in
SAPEC-2) 3000 m 258 (125.6 C 28.9 No 279.5 137.5 C 51.7
Exanple 3-3 No 239.5 (115.3 C 54.6 15% of SAPEC-2 No
258 (125.6 C 63.9 16.2% C2 in SAPEC 2) 3000 m 258.5
(125.8 C 46.8 No 279.5 (137.5 C 67.7 Table 7C
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No 239.5 115.3 C 17.8 15% of SAPEC-2 No 258 (125.6 C

—Q&é&#gﬁcﬁ&%&ﬂﬁ é Q"?Q&%CQ_ZSS: 5 (125.8 C 13.0 No

17 J b} 10 () ‘ICIID C .

,,,,, o (25 ap ag \né ransv [hrectio

rl U'JCI L I - | AN LAY \J

D¢ cmf. oh 0

(F) (9) 6}5) (9) (% 3834 281.5/("288. 6 ® 16. 84 62.(°é)z

8 18 64
3854 281.5(138.6 °C) | 16.84 6232 | 8.18 64.49
3854 +slip | 281.5 (138.6 °C) | 15.45 5796 | 7.73 65.61
Example 3-1 | 239 (115 °C) 10.04 7412 | 6.91 83.44
Ex3-1+slip |239(115°C) 7.57 69.14 | 5.16 82.36
Ex 3-1 253 (122.5°C) | 4.11 54.61 | 2.60 58.8
Ex 3-1 217.5 (103.1°C) | 6.37 4994 | 4.89 6631
Example 3-2 | 237.5 (114.2°C) | 8.16 4946 | 5.10 56.87
Ex 3-2 258.5 (125.8 °C) | 12.89 73.44 | 8.60 85.88
Ex3-2+slip | 258(125.6°C) | 10.86 7451 | 6.76 88.29
Ex 3-2 279.5 (137.5°C) | 11.76 57.78 | 7.79 70.22
Example 3-3 | 239.5 (115.3 °C) | 7.49 2947 | 4.04 38.77
Ex 3-3 258 (125.6°C) | 12.01 55.85 | 7.15 64.25
Ex 3-3 +slip | 258.5 (125.8 °C) | 10.37 5152 | 5.98 71.63
Ex 3-3 279.5 (137.5°C) | 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).

Table 8B: Fabric Tensile Properties (70 g[m2 fabrics)

Machine Direction |

Transv Direction

Bonding T Peak Force | Elong | Peak Force | Elong

(°F) (2) (%) (g) (%)
3854 281.5(138.6°C) | 17.11 31.56 10.16 58.32
3854 + slip 281.5(138.6°C) | 14.66 26.01 7.62 46.43
Example 3-1 | 239 (115 °C) 12.15 44 88 9.00 64.44
Ex 3-1+slip | 239 (115 °C) 8.81 42 .88 5.88 56.01
Ex 3-1 253 (122.5 °C) 17.60 61.58 13.58 83.11
Ex 3-1 217.5(103.1°C) | 7.94 31.61 6.14 51.08
Example 3-2 | 237.5(114.2°C) | 8.62 26.18 6.06 46.79
Ex 3-2 258.5(125.8°C) | 18.06 50.40 13.22 72.17
Ex 3-2 +slip | 258 (125.6 °C) 12.83 49.27 7.99 63.93




3854 + slip 281.5 (138.6 C 15.45 57.96 7.73 65.61
Exanple 3-1 239 115 C 10.04 74.12 6.91 83.44 Ex 3-1 +
sli239 115 C 7.57 69.14 5.16 82.36 Ex 3-1 253 (122.5 C
4.11 54.61 2.60 58.8 Ex 3-1 217.5 (103.1 C 6.37 49.94

4.89 66.31

Exanpl e 3-2 237.5 (114.2 C 8.16 49.46 5.10

56.87 Ex 3-2 258.5 (125.8 C 12.89 73.44 8.60 85.88 Ex
6 C 10.86 743651 6.76 88.29 Ex 3-2

3-2 + slip 258 (125.6
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R/'n2 fabrics) Machine Direction Transv Direction

Bondi ng T Peak Force El ong Peak Force El ong

S!Qﬁi%’] E % 335% 281. S:Eg E% 1:

$h6.01 7.62 46.43

(F) (9)
7.11 31.56 10.16 58. 32

/

exanpl e 5-1 239 (115 Mé‘cﬁuﬂeﬁ)ﬁ@tt% . raﬁﬂv ecti¥n -

STTD 239 Rid ' PEIohg - :

7. 94 31. BSFY. 14 51. 08 Bexanpl e % 237(g (114. 2

26 18 6. D6 46.79 Ex|3-2 258 5/ (125 8/ C) 18 06 50 40
3834 oo 70[381.502386°6) 1 791i n 53| #2906 6 £3712. 83 49369
Example $3. D232 @45 °Ex 3{2.3879.5 (/18416 4 28913 75. p73.18. 33
Ex881 85lipEkasep(1e5 3C8_239.66 ( 115. B6WOT. 362.3. 50 5. 039.86. 26
Ext¥13-3 2b85312256CC 11120 23. 56700818 A2346 76.00
Ex 3-1 217.5 (103.1 °C) | 3.46 53.00 | 1.99 57.00
Example 3-2 | 237.5 (114.2°C) | 5.19 60.00 | 2.74 64.00
Ex 3-2 258.5 (125.8 °C) | 4.99 4700 | 2.77 53.00
Ex 3-2 +slip | 258 (125.6°C) | 4.06 46.00 | 2.49 56.00
Ex 3-2 279.5 (1375 °C) | 3.16 27 2.13 40.00
Example 3-3 | 239.5 (115.3 °C) | 4.78 200 | 2713 51.00
Ex 3-3 258 (1256 °C) | 6.82 60.00 | 337 60.00
Ex 3-3 +slip | 258.5 (125.8°C) | 5.44 55.00 | 3.45 66.00
Ex 3-3 279.5 (1375 °C) | 4.84 34.00 | 234 38.00




Ex 3-3 + slip 258.5 (125.8 C 10.38 25.19 5.69 40.91

Ex

3-3 279.5 (137.5 C 25.83 59.35 17.65 82.01 Table 8C
Fabric Tensile Properties (17 g/ nR2 fabrics) Machine

Direction Transv Direction
Peak Force El on

C 7.91 52.00 3.37 53.00
64.14 2.69 73.17 Ex 3-1 + slip 239 (115 C 3.65 60.00
2.36 59.00 Ex 3-1 253 (122.5 C) 11.29 70.00 7.34 76.00

Rpl e 3-

Bondi ng T Peak Force El ong
(F) (9) (%9 (9) (%9 3854 281.5 (138.6
1 239 (115 C 4.36

Ex 3-1 217.5 (103.1 C) 3.46 53.00 1.99 57.00 Examle
M@@?Tsar(&mgmqﬁé gio” Babrige 2. 74 64.00 Ex 3 2 258.5
e o o SATRLC BaRihl EBodfinsTr . [N wefPBrl iR ®
2.13 40.00 |EX&®1e 3-3 286F% (115.3 )78 42.00 2.73
51 00 FEx 343 2588 (125 6 ) 6 82 60 00 R 37 6000 FEx
38543 + sl 258.5 (125.8C 5|4%1.561386 °€) 45| 668300 Ex 3-3
383%70sltp (137. 50C 4. 84 34. 00| 28B4 (138.60C) - SUAIS.Aabl e 9: MD
Exhfple 351 r engl B3af(185%0CHz Fabg {1g5 °SAPEC Cpqpg.ent Bondin T
ExMJ degp Strengsh (W% (Fpad g)s°8po4 U] Bl (138.6 C
Ex%‘f-?ﬂg BSaTIShIp 0 2815 %?’fcéz.?ﬁ%?? TigmTE S
EXTL e 1a19 458 3 1. 23 3| 5B (AT Sl | BT 203 1
Exgmple 537 5 ?éql*ﬁ(%h@m Ejki@ﬁ%ch-’? 391 (16 204 C2)
ExyB2 5 (114 2@5791 Ex 3-2|28.56@58°C)o5| 8720572 1  Ex
Ex33-2+sslipl i p 285258 (125. 6 23809586 °CEx 3| 210855 279. 5
ExIBZ. 5C 484.4 25 279.5 (137.5°C) | 484 .4
Example 3-3 15 (16.2% Cy) 239.5 (115.3 °C) 1421.3
Ex 3-3 15 258 (125.6 °C) 703.6
Ex 3-3 + slip 15 258.5(125.8°C) | 1314.7
Ex 3-3 15 279.5(137.5°C) [ 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 g/m’ fabrics. These targets
are attained by the propylene-rich blends with semi-amorphous propyiene-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
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Exanpl e 3-3 15 16.2% C2) 239.5 (115.3 C 1421.3 Ex 3-
15 258 125.6 C) 703.6 Ex 3-3 + slip 15 258.5 (125.8
1314.7 Ex 3-3 15 279.5 (137.5 C 447.4 ND Tear
strength was neasured accordiqng to ASTM D 5734- 95.
Reviewi ng the data in the tables and figures, the
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dashed horizontal |ine. The blend fabrics show
increasing tensile |load values with increasing

cal endar surface tenperatures, indicating that they
have not yet reached 15 their optinmum bondi ng
conditions (ie. peak of bonding curve). The data in
Figure 5 suggests that undggr opti mum bondi ng
conditions, the peak tensile |oad values wll be
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where the blend of the semi-crystalline and semi-amorphous polymers
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i} an MFR greater than 10 dg/min; and

it} a Permanent Set of greater than 65% (as measured on a

3.18 mm (125 mil) thick molded part); and



soluble fractions with the bal ance of the polyner in
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wher ei &iRk % &AMORIMESt al | i ne pol ymer has a mel ting

point of 120 to 165C. 6. The article of claim1l wherein
the sem -crystalline polyner has a flexural nodul us of
bef.weenTie0&0cknef AGFO1 MPereiry theTspmiartsiatling pdlyrpérahan al melting

wher ei n t faﬁil\ggfphous pol ynmer conprises propyl ene
and froma f%ZgE’O i'ght %of a C2 to Cl10 al pha olefin

conononer. 8. The artl cle of claim1l wherein the

sem - anp r phous sa er cent stalli
befween l'lfp%male 13/1 erem thpe sem? crysta?lgn% po ymernhas a ﬁexural

modulus of between 1030 and 2070 MPa.

7. The article of claim | wherein the semi-amorphous polymer comprises
propylene and from 12 to 20 weight % of a C2 to C10 alpha olefin

comonomer.

2. The article of claim 1 wherein the semi-amorphous polymer has a percent

crystallinity of between 2 and 25%.

9. The article of claim 1 wherein the serm-amorphous polymer has a Mooney

viscosity (1+4@125°C) of 3 or more.

10.  The article of claim 1 wherein the heterogeneous blend has a heat deflection

temperature of 40°C or more as measured under 1.8 MPa of pressure.

11.  The article of claim 1 wherein the heterogeneous blend has a haze of 50% or

less as measured on a | mm thick chip.



9. The article of claiml wherein the sem -anorphous
pol ymer has a Mooney viscosity (1+4@25C) of 3 or
nore. 10. The article of claim1l wherein the

het er ogeneous bl end has a heagg-defl ection tenperature
of 40C or nore as neasured under 1.8 MPa of pressure.
11. The article of claim1l wherein the heterogeneous
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the bl end has a haze of 18% or |less. 13. The article of
claim 1l wherein {he optinum bonding tenperature of
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Tensi | €T0%d at opti mum bondi ng of at |east 5% greater
than the TD Peak Tensile Ioad of the sane bl end except
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transverse directio peak force at optinmum bondi ng
t enper afefrtBe SUATRPhqys Rolymegis asephchi ne direction tear
strength greater than 500g, and an optimum bondi ng
tenperature 5C to 40C | ower than that of the same
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(1+4@25C) . of 3 or nore. 17. The article of claiml
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garnents, cl othing, I cal” garnents, gl c gowns,
surgi cal drapes, diapers, training pants,

16.  The article of claim 1 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 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.

17.  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 pants,
sanitary napkins, panty liners, incontinent wear, bed pads, bags, packaging

matenal, packages, swimwear, body fluid impermeable backsheets, body fluid



sanitary napkins, panty liners, incontinent wear, bed
pads, bags, packaging material, packages, sw maear,
body fluid inperneabl e backsheets, body fluid -59-

i nper neabl e | ayers, body fl uisp-.perneabl e | ayers, body
fluid pernmeable covers, absorbents, tissues, nonwoven

conposi ingeyméeabiee tayersc Ibodi)h fluich |pag1mables e bn@ flaiis penneable
face masks, res Lrators air filters, vacuum bag
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ai d dr egsivbehy pdmRdifea! maWkaP@spirafordedif iflltbrs, QauBMVWERE, oil and
bed quilt stufF| ng, furniture padding, fi Iter nmedia,
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18. A pefeRfek] farferpUfibri¢, RomEinbihes, @botedtRésmsakks, Holewrap,
process conprising: blendlng a first conponent

conpr i sY4RgT fBasHire0 bieathale welpgine, prawvelenrts, oRrmpen&vigentnmiroacs,
sem - crgé{eghé&gka%m& DRI Sadiflgsed upon the weight of the
n

sem -crystalli’ne sem - armrphous pol yners), each
sem -crystalline poI ymer conprising propyl ene and from

0 5 i ght 9% al ased up
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each hay ng ledtiigd figt mmheme&mmglﬁ&n 80eb 99waghtpattent of
nmelt flowrate of 2000 dg/mn or less; wth a second

conponent ST SPaTE SRt SialhRe pRIYMES gbascdaean B averght of the

nore sem - W-@H@Hﬁlng%d/ %San(&}ﬂ%ﬁgﬁbl@%rs Q’%H’ﬁhﬁ’-@ysﬁfhne
the seni-crystalline and seni- anorphous polymers),

each semi - aumimwgnmuslymmpubmmdsﬁm Opfpdp\yttlglrté/o alghetolefin
from10 to Zg)fﬁ%?‘lloghll rqbt)/ SQJ uog Sélﬁ do(‘}zthg pol ergzlsaﬁao semi-

C10 al pha- ol sem = a
popl yner s eagstilhnd pglym):rshﬂalﬁ h@wﬁmﬁ smening fpoiht tbet\ﬁé@n JhQ;and
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85% by wei ght or nore of the polymer is isolated as

one or two a%l]“’é@’@\’?tpo yasts (Bsped “P@é@tweﬂ@fﬁhef%“ﬁﬁﬂmh’&laﬁ%@l
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and from 10 to 25 weight % of one or more C2 and or C4 to C10 alpha-olefin

comonomers, and said semi-amorphous poplymers each having:

a) heat of fusion of 4 to 70 I/g;

b) a Melt Flow Rate of 0.1 to 2000 dg/min;

c) 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 fractions has a wi%

comonomer content with a difference of no greater than



fractions; and wherein each of these fractions has a
wt % conononer content with a difference of no greater
than -60- 20 wt% relative to the average wt % cononormer
content of the copolyner; and d) an MV Mh of 1.5 to 4,
and e) a propylene triad tacticity, as neasured by '3C
NVR, of 75%or greater; whege the blend of the

sem -crystalline and seni -anor phous polynmers conprises
|l ess than 5 weight %filler, based upon the weight of
the polymers and t he2f miYeslativanalthe aecrigeertth dvaenomyr an
MFR greater than 10 d /nr{(imrtr tnd i'g)n?a_ Pgr manent Set of
greater than 65% (as asuP% ©oe SE8% m (125 ml)
thi ck nol ded partd); aaslMw/Mn ofaisdo sesid- crystalline

pol ymer as a cont|nuous phase; ,and 2) extruding,the
bl end conposi ti oﬁ5 to PPEWYkas mpd REUdty, %SHEFEWTH‘HQ%U& NMR
filament, then draw, bGFme5hs orediéP, heat set and cut
the filament into a staple %_i ber; and 3) formng the
stapl e fi bervherpthe blerbof-thisgavrcryatptling andgemi-ampipous polymers

pasi s vei gt gprist s Rt S gieRecthcluiled bETanEheBhl R ©
wher ei n t he pBRecfantl ke fillegmadd ihs bgnébdaser t han 30
dg/ min. i) an MFR greater than 10 dg/min; and
i) a Permanent Set of greater than 65% (as measured ona 3.18
mm (125 mil) thick molded part); and
iii) said semi-crystalline polymer as a continuous phase;
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
k)| forming the staple fiber into a non-woven fabric,

where the nonwoven article has a Hand of 40 g or less at a fabric

basis weight of 35 g/m’.

19. The process of claim 18 wherein the MFR of the blend is greater than 30
dg/min.



