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SOFT AND DURABLE NONWOVEN COMPOSITE 

Related Applications 

The present applijtion clains prority to US Prviional Applications Seriai No, 61!905351 

iled on November 20 2013 which is incorporated herein in its entirety by reference thereto 

5 Backround of the Inventon 

Nonwoven webs or fabocs are desirable for use in a variety of products such as disposable 

diapers and other personal hygiene pmducts. For example, in a disposable diaper it s highly 

desirable to have nonwoven components that are both soft andstrong Backsheets, or instance, are 

often formed from a polypropylene nonwovenieb lanated to a breathable m made from near low 

1C0 density polyethylene. One of the problemswth conventional backheets, however, is that they 

generally ack a soft; clothke feel. The polypropyene nonwoven web, for instance, can be relate e 

rigid in nature and have a rough feel on its surface. For these reasonsvarious attempts nave been 

made to improve the softness of he nonwoven web through mechanical post treatments. For 

example, one technique that has been attempted inolveseducing the degree of thermal bonding 

15 (eg decreasing the size or distance between bond sites in the nonwoven web. Unfotunately 

howeve his can lead to an increased degree of abrasion(eg, fuzzing or lint Becase abrasion 

resistance correlates to fuzzing known methods of nonwoven web production generallresul in a 

tradeoff between the fuzzing and solfness properties of the nonwoven web.  

As such, a need currently exists for a nonwoven web material that can exhibit a soft and cloth

20 ike feel without a substantial reduction in durability g abrasion resistance) or strength.  

Summary of the Invention 

In accordance with one embodiment of the present invention, a nonwoven composite is 

disclosed tha comprises a first nonwoven web containing a plurality of fibers formed from a first 

polyolefin composition and a second nonwoven web positioned adjacent to the first nonwoven web 

25 and containing a pluralty of fibers formed from a second polyolefin composition The first polyokefin 

composion contains at least or etyene polymerand the second poolefin composition conans 

at least one rigid propylene polymer, at least one ducile propylene polymer and at least one faty acid 

derivative.  

Other features and aspects of the presentivention are described in more detail beow 

Brief Description of the Drawing 

A full and enabling disclosure of the present invention, including the best mode thereof, 

directed to one of ordinary skill in the art, is set forth more particularly in the remainder of the 

specification which rnakes reference to the appended figure in which:
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Fig, 1 is a perspective lew of an absorbent artle that may be formed in accordance with one 

embodiment othe present invention.  

Repeat use of reference characters in the present specification and drawing is intended to 

represent same or analogous features or elements of the invention.  

5 Detailed Description ofNRpresentative Embodiments 

Definitions 

As used herein the term bers" generay refer to elongated extrudates that may be formed 

by passing a polymer through a forming orfice, such as a die, Unless rooted othenie, the term 

lbersincludes discontinuous fibers having a definite length (eig, stable fibers) and substantial 

continuous filament.a Substantially filaments may, for instance, have a ength much greater than their 

diameter, such as a length to diameter ratio (aspect rtio greater than about 15000 to 1 and in 

some cases, greater than about 50,000 to I.  

As used herein the term nonwoven web' generally refersto a web having a structure of fbers 

that are interlaid but not in an idendfiable marmer as in a knitted fabric Examples of suitable 

15 nonwoven webs include, but are not limited to, meltblownebs, spubbnd webs, bonded added 

webs, afraid webs, conform webs, hydraulically entangled webs, and so forth.  

As used herein, term "spunbond" web generally refers to a nonwoven web containing 

substantially continuous filaments formed by extruding a molten thermoplastic material from a plurality 

of fine, usually circular capillaries of a spinnerette with the met othe exuded fibers then being 

20 rapildlyreduced as by, for example, eductive drawing andor other welknown spunbonding 

mechanisms. The production of spunbond webs is described and illustrated, for example in U.S.  

Patent Nos 4,340,563 to App2eta, 3,92 68 to Doashner et a, 3802,817 to MatsukigeL 

3,338,992 to Kinney, 3341,394 to Kinney, 3,502,63 to Hartman 3,502,538 to Ley, 3,542,615 to 

Dobo et a and 5,382 400 to Pike at al 

25 As used herein, the termmeltblown' web or facing generally refers to a nonwoven web 

containing fibers formed by a process in which a molten thermoplastic material is extiuded through a 

plurality of fine usually circular die capillaries as motenfibers into converging high veklcity gas (eg.  

air) streams that attenuate the fibers of molten thermoplastic material to reduce thei diameter whch 

may be to microfiber diameter. Thereafter, the meltblown fibers are carried by the high velocity gas 

30 stream and are deposited on a collecting surface to form a web of randomly dispersed meltblown 

fibers. Such a process is disclosed, for example, in U.S Patent No. 3.849.241 to Butinet al.  

Detailed Dscrition 

Reference now will be made in detail to various embodiments of the invention, one or more
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examples of which are set forth below. Each example is provided by way of explanation, no limitan 

of the inventin ft it wall be apparent to those skilled in the art thatvarious modifiations and 

variations may be made in the present invention without departing from the scope or spirit ofthe 

invention. For instance features ilustated or described as part of one embodiment may be used on 

& another embodimentto yield a stil further mbodient Thus, iis intended that the present invention 

cover such modifications and variations.  

Generaly speaking, the present invention is directed to anonwoven composite that contains 

a first nonwoven web positioned adjacent to a second nonwoven web. The first nonwoven web 

contains a plurality of fibers that are formed from a first polyoletin composition and the second 

10 nonwoven web contains'a plurality o fibers that are formed from a second polyolefin composition.he 

fhist polyoiefin composition contains an ethylene polymer hangalatively ow melting temperature 

and modulus of elasticity, which and can provide a soft feel to a surface of the first noiwoven web.  

The second polyolefin composition likewise contains a rigid propylene polymer that has a reladvey 

high relting temperature and modulus of elasticity, which can provide good strength and durability to 

15 the second nonwoven web. Due to the vastly different melting temperatures of the ethylene polymer 

and igid propylene polymer, it is relatively difficulAto achieve good bonding between the different 

norrwoen web layers of the composite. Furthermore, the rgid propylene polymer has a relatively stiff 

eewhich is not ideal. Nevertheless, despite containig such a rigid high melting point polymer the 

present inventors have surprisingly discovered that through the use of certain components in the 

20 second polyolefin composition, the second nonwoven web can not only achieve good bonding to the 

irst|nonwoven web but it can also have a so and ductile feel 

paticularlyhe second peiefin composition contains a ductile propylene polymer and 

a fatty acid derivative in combinaon wih the igid propylene polymer Among other things the ductle 

propylene po er can reduce stiffness and also broaden he window of temperatures at which the 

25 second poyolefin composikon begins to melt, thereby madhg iteasier to bond the compositions 

together at a temperature that more closely app inmates that of the first polyolefin compositon 

Likewisethe fatty acid deiative can signikantly improve the softness of the composition By 

selectively controlling the weight ratio of each of these components iinin a certain range, the present 

inventors have discovered that the softness, ductility, and adhesive properis of the composikon can 

all be damatically improedithouhaving a significant advere impact on the durabIy and strength 

of the resulting web. For example, the weight ratio of ductile polymers to fatty acid derivatives typhaliy 

ranges from about 2 to about 60, in sme embodiments from about 10 to abou50, in some 

embodiments from about 15 to about 40, and in some embodiments, m about 20 to about 30.
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In this regard, various embodiments of the present invention will now be described in more 

detail.  

IFirst Polyolefin Composition 

As indicated abovethe firstpoyolefin composition contains an ethylene polymer Ethylene 

S polymers generalyonstiute about 80 wt",r more, in some embodiments about 90 w.% or more, 

and in some embodimentsm about 92 wt% to 100 wt% of the polymer content of the ist 

polyclefin composion. Of course he actual amount of such polymers may vary depending on the 

presence of any optional addtives in the composition Examples of such additives may includeor 

instance , flers, pigments, antioxidants stabiliers pe .g. melt stabilizers, light stabilizers, heat 

10stabilzers etc. suractants, flow promoters, solid solvents plasticizers, particulates, bonding agents 

tackifiers, viscosity modifiers, e. Whe employed, additives typical constite fm about 0001 

wt% to about 10 wt%, in some embodiment am about 001 to about 8 wt%, and in sone 

embodimentsfRom about 0. wt% to about 5 wt% of the first poiyolefin composition Likewise, 

ethylene polymers may constitute from about 90 wt% to about 9999 wtin some enbdints 

15 from about 92 wt% to about 99.99 wt , and in some embodiments from about 95 wt.% to about 

99.9 wt.% of the first polyolefin composition.  

As noted above, the ethylene polmer employed typicly has a relatively low melting 

temperature and modulus of elasticiy which can provide the resulting nonwoven web with a relatively 

soft and ductile feet. For example, he ethylene polymer may have a melting temperature of from 

20 about 50"0 to about 145 0 in some embodiments from about 7500 to about 1400C and in some 

embodiments, from about 00*C to about 135"0 and a modulus of elastikity of from about 50 to 

about 700 MPa in some embodimentsfrom about 75 to about 600 MPa, and in some embodiments, 

from about 00 to about 500 MPa, as determiired in accordance with ASTD638-10 The melig 

temperature of te entire first polyoein composition maylikewise range from about 50CCto about 

25 1450 insome embodiments from about 70 to about 140"C, and in some embodiments, from 

about 10000 to about 135 he modulus of elasty of the composiion may also range from about 

50 to about 700 MPa in some embodimentsfm about75 to about 600 MPaand ir some 

embodiments from about 100 to bout 500 MPa as determined i accordance wih ASTM 063810.  

The ethylene polymer may also have a melt flow index of from about to about 100 grams per 10 

30 minutes in some embodiments from about 5 to about 50 grams per 10 minutes, and in some 

embodiments, from about 10 to about 40 grams per 10 minutes, determined at a load of 2160 grams 

and at 1900 as determined in accordance with ASTM 01238-|3 ISO 133
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Any of a variety of ethylene polymers may generally be employed in the present invention. In 

one embodiment, for nstance, the ethylene polymer may be a copolymer of ethyne and an -olefik 

such as a CNo-olefin or CC a l-oefin. Suitable olefins may be linear or branched (e.g.; one or 

mQre Cs alkyi branches, oran aryl group). Specific examples include 1 butene; 3-methyl 1butene 

5 I3ndimehyibutene e 11entnI pentene with one or more methy, ethyl or propyl substituents; 1

hexene with one or more methyl, ethy or propyl substtuents 1-heptene with one or more methy, 

ethyl or propyl substituents octene with one or mom methylethyl or propyl subsauents; Wonene 

with one or more methyl ethyl or propyl substituents; ethyl, methyl or dimethyl-substiued 1-decene 

1-dodecene; and styrene. Particarly desired a-lein comonomes are 1-butene, 1 Mexene and 1

0 octene The ethylene contentosuch copolymers may be from about 60 mole% to about 99 mole% 

in some enbodments from about 80 mole% to about 985mole%, and in some embodiments, fm 

about 87 mole% to about 975 mo% The -olefn content may likewise range from about I mole% 

to about 40 moE% in some embodiments from about 1 5mole% to about5 mole and in some 

embodiments, from about25 mole% to about 13 mole%. The density of the polyethylene may vary 

15 depending on the type of polymer employed, but generally ranges from about 0.85 to about 0.6 

grams per cubic centimeter (glcm3  Polyethylene "plastomers, for instance, may have a density in 

the range of from about 085 to about 0 91 g/m3 Likewise, linear low density polyethylene" (LDPE) 

may have a density in the range of from about 091 to about 0940 g/cm ;low density polyethylene" 

(LDPE) may have a density in the range of from about 0.910 to about 0 940 g/cm3 and 'high density 

20 polyethylene' (HDPE) may have density in the range of from about 0 940 to about 0.960 g/cm such 

as determined in accordance with ASTM 1505-10, LLDPE may be particularly suitable for use in the 

first polyolefin composition.  

Any of a varety ofknowtechniques may general be employed to form the ethylene 

polymer Fo instance olefin polymers may be formed using a tee radical or a coordination catalyst 

25 (e g. ZieglerNatta) Typically, he ethylene polymer is formed from a single-site coadination catalyst, 

such as a metalocene catalyst Such a catalyst system produces ethylene polymers in which a 

comonomer is randomly distributed within a molecular chain andniformly distributed across the 

different molecular weight fractions. etallocenecatalyzed polyoleins are described for instance in 

U.S. Patent Nos, 5571619 to MAlpin et a 5322,228 to Davit al; 5,472775 to Obieski eel; 

30 5,272236 to Lai et al.: and 6.090325 to WheatetaL Examples of metallocene catalysts include 

bispnbutylcyllopentadienyltitanium dichloride, bis(nbutylcycopentadieny |irconum dichloide 

bishcycbpentadlienyiscandium chloride, bis(indenylpzirconiumi dichoride, 

bis(metycdopenaienyiaum dichioride, is(methylcylopentadienylyzircon||md aie



WO 2015/075631 PCT/IB2014/066133 
6 

cobaltocene cydopentadienylitanium tichorideferrocene hafnocene dichloride 

isopropyllcyclopentadienyl .1 ilourenylzirconium dichloridenolybdocene dichloride, nickelocene 

niiobocene dichloride. ruthenocene, ianocene dichloride, zirconocene chloride hydridealironocene 

dichlordeands forth. Polymer made using metallocene catalysts typically have a narow 

5 m *ecular weight range. Forinstance metallocene-catalyzed polymers may have polydisperslty 

numbersM (01.1 of below 4 controlled short chain branching distribution and controlled isotactity.  

SSecond Polvolefin Cornoosition 

A. Piidnproyene Polymer 

While soft the fst olyolefin composition does notypically provide sufficient durability and 

10 mechanical strength to the compose for use in various applications. in this regard the second 

plyolefiAn composition may cotai a rigid propylene polymer, which has arelativelyhigh meting 

temperature and modulus of easticy. For example, the rgid propylene polmayave a melting 

temperature of trm about 145"C to about 2000C, in some embodiments from about 15000 to about 

180'C, and in some embodiments, fom about 1 55C to about 170C. and a modulus of elasticity of 

from about 800 to about 4,00 MPa in some embodiments from about 1,000 to about ,000 MPa and 

in some embodments from about 1,200 to about 2,00 MPa, as determined in accordance with 

ASTM D638-1 0. The rigid propylene polymer may also have a melt flw ndex from abo15 to 

about 100 grams per 10 minutes in some embodiments from about 20 to about 80 grams per 1 

minutes, and in some embodiments, from about 25 to about 50 grams pe 10 minutes determined at a 

20 load of 2160 grams and at 230C0, as determined in accordance with ASTM D1238 1 13 (or ISO 1133) 

Any of a variety of propylene polymers having the characteristics noted above may generally 

be employed in the present inverion, in one particuar embodiment, for instance, the propylene 

polymer is an isotactic or syndiotacti homopolymer or copolymer g., random orblock) containig 

about 10 wt% or less of co monomes (e!g. a-olefinsk and in some embodiments, about 2 wt.4 or 

25 less. The term syndiotact general refers to a tacticity in whch a substantial portin, I not all of 

emety gops alernate on oppose e sides along the polymer chain On the other hand theterm 

"isotact" generalyrefers to a tacticity in which a substantil portion, if not al ofhe methy grops 

are on the same side along the polymer chain. Such polymers are typically formed using a Zeigler

Nata catalyst, either alone or in combination with a small amount f an -olefi co-monomer.  

30 isotactic polymers, or instanceypicaly have a density in the range of from 088 to 0 94 gm, and in 

some embodiments, from about 0.9 to 01 g/cm, such as determined in accordance with ASTM 

15050 Commercially available rigid propyene homopollymers may icludeor instance, 

Metocen T MMFS5OY and MFS5OX which are available from Basell Polyolefins, as well as PP 3155
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which is available from Exxon Mobil Other examples of suitable propylene polymers may be 

described in US. Patent Nos ,500 563 to Dattaet at l,: 5,539,056 to Yana. et al.; and 5,595,052 to 

Rescoi et aL 

Rigid propylene polymers general institute rom about 80 wt.% to about 99 5wt in 

5 some embodimensfrom abo 85 wt to about 99 wt and insome embodiments, from about 90 

wt.% to 98 wt of the polymer content of the second polyolefin compostion Likewise, the rigid 

propyene polmers y ontute from about 0 , t about I99wt% nsomeembodments 

from about 85 wt.to about 99 wt.% and in some embodimentsfrm about|90wt,% to 98 wt% of 

the entire second polyolefin composition.  

I B. Ductie Proovlene Rohmer 

The ductile propylene polymer may have a relatively low modulus of eltty comparison 

with the rigid propylene polymer, which further reduces the overall stiffness of the second polyolefin 

composiion. For example, he ratio of the modulus of elastkity of the rigid popylene polymer to hat 

Sthe ductle propylene polymeris typically from about I to about 50 in some embodimentsfom 

15 about 2 to about 40 and in some embodiments from about 5 to about 30 The modulus of elasticity 

of the ductile propylene polymer may, for instance, range rom about 1 o about 500 MPa, in some 

embodliments from about to about 300 MPa, and in some embodiment from abo 10 to about 100 

MPa, as determined in accordance wih ASTM D380 The ductile propylene polymer may also 

have a relatively low me low index, such as from about 15 to about 100 grams per 10 nuts, in 

20 some embodiment from about 20 to about500 grams per 10 minutes, and in some embodiments, 

from about 25 to about 200 grams per 10 minutes, determined at a load of 2160 grams and at 230S0, 

as deteined in accordance with ASTM D123813 (or ISO 113). Of course, in otherembodiments, 

polymers with a relatively high melt flow index may be employed, such as from abou1,000 to about 

5000 grams per 10 minutes, in some embodiments from about 1 50 to about 4,000 grams per 10 

25 minutes and in some embodiments, from about 1600 to about 3,00 grams per minutes, 

determined at a load of 216 grams and at 23000, as determined in accordance with ASTM D238-13 

(or ISO 1133).  

in addion the ductille propylene polymer may also have a reatilvellow melting poin and a 

relatiely low degree of crystallinity. For example, he melting temperate of the ductile polymer may 

30 be fom about 40"C to about 1200", in some embodiments from about 5000 to about 00C, and in 

some embodiments from about 55*0 to about 85"0 Likewise, the degree of crystalnity of the 

polymer may be from about K% to about 35%, in some embodiments from about 3% to about 20%, 

and in some embodiments, fm about 5% and about 25%. Throgh the use of a ductile propy le
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polymer hang a retiely low melting temperature and degree of crystalliAity, the window of 

temperatures at whih te second polyolen composiorn begins to melt can be broadened, which 

thereby improves the abity of the compositions to become adequately bonded together duing 

formation of the composite. This meling temperature window of the second polyolfin composition 

5 can be characterized using dfferental scanning calorimetry as thewidth AW ) at the half height of 

the endothermic meaning peak. As a res of the present invention, fornstanceA\Amay be about 

5"C or more, in some embodiments about 8C or more, and in sone embodments, rom about 10C 

to about 20*C. The meling temperature of the second polyolefin composition may likewise range 

nm about 100"C to about 180 C, in some embodiments from about 1200C to about 100 and in 

10 some embodiments.from about 1500 to about 160C, The width at the half height of the 

endothermic peak (AQ), melting temperature i. peak of he endothermc crvet and degree of 

crystalnity may al be determined as is well known in the art using differential scanning cnietry 

("OSe) in accordance with ASTM D-3417 

Any of a variety of propylene polymers having the characteristics noted above may generally 

15 be employed i the present invention. in one particular embodiment for instance, the propylene 

polymers a ow crystaline hompopolym polymer (eg, random or block) containing abo 10 

wA or less of co-monomers (eg. -olefns), aid in some embodiments, about 2 w% or less.  

Such polymers are typically formed using a metallocene catalyst, ether alone or in combination wit a 

small amount of an olefin co-monomet Some examples of suitable metallocene catalysts are 

20 described above, Other examples of suitable metallocene catalysts for low crystalline propylene 

polymers may be described in U..atent Publication No. 2012/0208422 to Kori, et al For instance 

such metalocene catalysts may be obtained from a combination of a promoter and a transition metal 

compound that formaa cross-inked structure via two crMsslinking groups. Suitable promoters may 

incde, for instance dimethylannium tatakistpentafluorphenyi)borate, triethylammonium 

25 tetraphenylborate, trienbutyllammornium tetraphenyborate, triethylammoniurm teiraphenylborate, 

tetraethyiammonium tetraphenylborate, methyl(tri-nbutyl)ammoniu tetraphenylborate, benzyl(trin

butyl)ammonium tetraphienyborate, aluminoxane (eg, mnethylaluminoxane ethyiUminaxane, 

sobutylaluninoxane, etc. and so forth Sutable transtion metal compounds may likewise include 

1 2-dimeth ylsilylene) (2, 1dimethylsilylene)bis(3nbutylindenyzirconium dichloride(2

30 dimethylsilen) (2,1dimethylsilylenle)bis(3-rimethylsilylmethyindenyi)zirconium chloride, (1,2

dimethylene)( 2, dimethylsilylene)bis.3-phenylindenyi ziconium dichoride 2'

dimethyls ilene)(2, dimethlsilyiene)bis(4-5benzoindenyl)zirconium dichloride2, (,2

dimietiyiil iene)(21'dimethyisilylene)bis(4isopropylindenyl)zirconium dichioride (12'



WO 2015/075631 PCT/IB2014/066133 
9 

dimethylslyene12,1dimeTylsyene)bi dimethylndenyzirconium dichloride, (1,2 

dimnethys2yene 1 dinethyldilene)bis(4d3iioprylindenyl)ironiumn diuhlorde, (2 

dimethylsilylene)2'dimethysilyle ne)bis(4-phenyllndenyzirmoniumdichioride, (1 2

dmethylsilylene) (2,1 dimethyKlyenebismethy4isopbiindenyllziconium dichloride, (1,2

5 d imethylsilylene)(2 ,1.d imethylylenepbis(5,6-benzoindenyl~zironium dichioride, (1.2.  

d imethylsilylene) (21 'isopropylidene)-bis(indenyl)zirconlium dichloride, (1 ,2-dimethyisilieneX(2,I

isopropylideneb-bis(3-methylindeny!)zirconium dichioride, (1,2.-dimethylsilylene) (2.1 isopropylidene.  

bis(adsopropylindenyl)zirconium dichioride, 1 2Kddmethylsily ene) 2,1isopropyildenebbis.n 

butylindenyiraconium dichloride, and ( ,'.dimethyisilyleneX(,1 isopropylidene)-bis(3 

10 trimetylslylmethyndenylizirconium dichloride, etc as well as transidan neta compounds 

produced by substituting zirconium in the afomentioned compounds with tianium or hafnium 

The resuming ductile propylene polymer typically has a density in therange ofrom 0.85 to 

091 g/rm, and in some embodiments, from about 0 85 to 0089 g/cm3 such as determined in 

accordance wKh ASTM 105.01D. The ductle propylene polymer may also have a weight average 

15 molecular weight of from about 10 000 to about 200,000 grams per mole in some embod iments from 

about 30,00 to about 100O00 grams per moe, and in some embodiments, from about 40,000 to 

about 80,00 grams per mole, as well as a polydispersy index (weight average molecular weight 

dided by number average molecular weight of about 4 or less, and in some embodiments about 3 

or less. Commercially available examples of sodh metalocene-catalyzed prpylene polymers may 

20 includedor instance -MODU 901, $600 or S400, which are available from ldemitsu Kosan.  

Ductie propylene polymers generally constitute from about 0.1 wt% to about 15 wt.% in 

some embodiments from about 02 wt. to about 12 w in some embodiments from about 0 5 wt% 

o about 1 wt% and in some embodimentsrm about I wt% to 8 wt.% of the polymericntenit of 

the second poyolefin cmposiio Likewise, the ductile propylene polymers may constitute from 

25 about 01 wt to about 5 wt% in some embodiments from about0 wt % to about 10 wt%, and in 

some embodients, from about 1 wt% to 8 wt.% of the entire second pololefin composion.  

C Fatty Acid Derivative 

A fatty adid deivative is also employed i the second polyoiefn composhon. As noted above, 

the weight ratio ofdute propylene polymers to fatty acid derivatives is selectiely controlled i the 

30 present inention to help achieve the desired degree of softness and tactility without adversely 

impacting the overall daily and strength of the composition More specifically, the weighratio of 

ductale propylene polymers to fatty acid dervatives typically ranges from about 2 to about 60 in some 

embodiments from about 10 to about 50, in some embodiments from about 15toabout0 and in
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some embodiments from about 20 to about 3a Whie the actual amount may generally vary, fatty 

aid derivaties typically constitute from about 00 wl% to about 5 vt%,n some embodiments 

from about 0.01 wt.% to about 1 wt%, and in some embodimentsfrom about 005 wtto about05 

wt.% of the second polyolefin composion.  

a Stable fatty acid derivatives for use in the composition may include, for instance, fatty acid 

aides fatty acid esters, fatty acid salts, and so forth in one particular embodimentor example, the 

faty acid derivate may be a fatty acid amide. The fatty acid amide may be any suitable amide 

compound derived Rom the reaction between a fatty acid and ammonia oran aminecontaining 

compound (eg, a compound containing a pmary amine group or a secondary amine group). The 

10 fatty acid may be any suitable fatty acid such as a saturated or unsaturated C-Cz fay acid or a 

saturated or unsaturated Cv ; Ifatty cid In cedain embodiments, the faty acid may be erucic acid 

en cis 1docosenoic acid), oeic add (e, cis-9-octadecenoic acid), stearic ad (octadecnoic 

acid behenic acd (e, dosan ac aachc acid (ie, arachidinc acid or ecosanoic acid), 

palmitic acid (ie, hexadecanoic acid) and mixtures or combinations thereof The amne-containing 

15 compound can be any suitable amine-containing compound, such as atty amines (e g stealamine 

or oieyIamine)etbylenediamine, 2,2 iminodiethano, and 1,-mnodipropanl.  

More particularly, the fatty acid amide may be a fatty acid amide having the structure of one of 

Formulae (l1(V: 

0a 

(K ), (I) I)r 

20 

V), (V), 

wherein, 

R, R14, R15, Rj, and Ri are independently selected from NOG alkyl groups and CQ02 

alkenyl groups, and in some embodiments, I alkyl groups and CI-Cv? alkenyl groups 

25 R17 is selected from CeCs alkygroups and s alkenyl grops, and in some 

embodiments, 024; alky groups and 02C 28 alkenyl groups: and 

o' Mis C-H2CH20H orO -H 2CH(CH3)OH.  

For example, the fatty acid amide may have the structure of Formula(I), where R13 is -
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H(CHgCH=CHHCHerucamide) -CH2  CHHCH(CH(CH l(oleamide), H .CH.(CH 2 C 

.CH2(CH2 9CH3, or-CH2(CHi 7CH. in other embodimentsthe fatty acid amide may have the 

stcture of Formula (ii) where Reis CH(CH2 CWCH(HCH3and R s -CH,(HjmGH, ;o 
where Rj is -CH(CHa)CH=CH(CH2PCH3 and R05 s -CH(CH CTH, Likewise in yet other 

5 embodiments, the fatty acid amide may have the structure of Formula (l where Ris CH(CH)CH3 

or - CH2(CH2)CHHCH(CH ,,C, The composition may also contain a mixture of two orore such 

fatty acid amides 

if deslied, fatty acid eters may aso be employedin the present invention. Fatty acid estes 

may be obtained by oxidative bleaching of a crude natural wax and subsequent esterification of a fatty 

aid with an alcohol he fay acid may be a CC faty acid or a saturated or unsaturated C1 Ce 

fatty ad such as described above, The alcohol may have 1 to 4 hydroxyl groups and 2 to 20 carbon 

atoms. Whether alcohol is multicna(e.g, 2 to 4 hydroxyi gr s) a carbon atom rnmberf 2 

to 8 is particulady desired Particulary suitable multifunctionaalcohols mayincude dihydric alcohol 

(e g ethylene glycol, propylene glycol, butylene glyco, 3-propanediol 4-butanediol 1 6

15 henediol and 14yclohexamedioltrihydric alcohol (eg glycerol and trimethyipropane) 

tetrahydric alcohols (e g. pentaerythritol and erythritol) and so forth, Aromatic alcohols may also be 

suitable, such as o, m- and ptolylcarbinol, chlorobenzyl alcohol bromobenzy! alcoholA 2,4

dimethylbenzyl alcohol, 1-dimethylbenzy alcohol 3cumobenzyl alcohol 3 trimethylbenzyl 

aloop-cumrinyl alool, 1 "Thtoam/ alchol, I ,3bs1 doyehlbnee ,4.  

20 bis(hydroxymethyl)benzene, pseudocumenyglyco, mesitylene glyWoand mesitylene glycerol Fatty 

acid salts may also be employed, such as those formed by saponiication of a fatty acid to neutralize 

excess carboxylic acids and form a metal salt Saponification may occur with a metal hydroxide, such 

as an alkali meta ! hydoxide (eg, stadium hydroxide) or alkaline earth metal hydoxide (eg. calium 

hydroxide). The resulting faty acid salt typicaly includes an akali metal (eg sodium potassium, 

25 lithium, etc) or alkaine earth metal(eg, calcum, magnesium et 

D. OptionaI Additives 

f desired, various Ohen additives may also be emploed in the second polyolefin compostion 

as s well known in the art. Examples of such additives may include for instance, elastomers(eg, 

styrenic elastomers, olefinic elastomers; etc.), fibers, pigmes antxidants, stabilizers (eg, elt 

30 stabilizers, light stabilizers, heat stabiers etc), surfactants flow promoters solid solvents 

plasticizers particulates, bonding agents, tackifiers, viscosity modifiersetc When employed, such 

additives typically constitute from about 0,001 wt.% to about 5 wt some embodiments from 

about 001 to about 19 w%, end in some embodiments from about. wt% to about 8 wt.% of the
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second polyolefin composition.  

in cerain embodiments, for instance, the second polyolefin composition may contain an 

clefnnie elastomersuch as a copolymer of propylene and an a-olefi Suitable o-oleins may be linear 

or branched (eg., one Or more C- alkyl branches, or an aryi upland formed from oeeins, such 

5 as C 0a-olefinsO, O-C0 olefins, or CY-Cacolefins, Specifc examples include ethylene, butene 

3-metb -butene; 33dnethyV-bute;ne pentene pentene with one or more methyl ethyl or propyl 

substituents hexene wth one or more methyl, eThyl or propyl substituents; heptene with one or mor 

methyl, ethyl or popyl substituents actene with one or more methyl, ethyl or propyl substkuents; 

nonene with one or more methy, ethyl or propyl substituents ethyl methyl or dimethylsubstituted 

10 decene; dodecene; styrene; and so fort Particularly desiredaolefin comonomers are ethylern 

butene (eg 1, utene hexene, and octene (eg, 1-octene or 2-octene). The propylene content of 

the propylene/a-lefin copolymeris typaly frn about 60mle % to abut 99.5 mole % in some 

embodiments from about 80 mole % to abo 99 mole % and in some embodiments, from about 85 

mole to about 98 mole % The a-olefi content may lhkewise range from about 0.5 mole % to about 

15 40 moe % in some embodients from about 1 mole % to about 20 mole %. and in some 

embodiments, from about 2 moe % to about 15 mole %. Generally speaking, the copolymer has a 

density lower than that of certain polyolefins (e.g, LLDPE), but approaching and/or overlapping that of 

other elastomers. For example, the density of the copolymer may be about 091 grams per cubic 

centimeter (gcm) or less, in some embodiments from about W985 to about 09 g/cm and in some 

20 embodiments, from about 0 85 g/cm3 to about 0.8 gicm |Such propylene copolymers are 

commercially available under the designatns ViSTAMAXX from ExxonMobil Chemical Co. and 

VERSIFY available from Dow Chemical Co.  

Ill Nonwoven Webs 

The ibers of the first and second nonwoven webs may genera|ly have any of a varety of 

25 different configution as is known in the art For example, monocomponent and/or mutcomponent 

fbers may be employed. Monocomponenfibers, for instance are typically formed by extruding a 

polymer composition from a single eruder. Multicomponent fibers, on the othr hand are generally 

f'omedirom two or more polymer compositions (eg., bicomponent fibers) extruded from separate 

extruders, The polymer composiions may be arranged in substantially constantly positioned distinct 

30 zones across the crosssection of the fiber. The components may be arranged in any desired 

config uration, such as sheath-core, side-by-side, pie, isand-in-the-sea, three island, bull's eye, or 

varous other arrangements known in the at Various methods for forming multicomponent fibers are 

described in US.Patent No. 4789592 to aiui e a and U.S t.,atent Nos. 5336,552 Strack
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et al 5,108,820 to Kaneko, et a, 4,795,668 to Krueae 5,382,400 to Pe, et al 5,336552 to 

Struck, et al and 6,200,669 to Marmon, et al. Multicomponent fibers having various irregular shapes 

may also be formed, such as described in U.S. Patent Nos. 5,277,976 to Honle, et al, 5162,074 to 

Hills, 5,466,410 to Hills, 5069970 to Laraman, et aI, and 5057,368 to argmaet at 

5 The fibers may constitute the entire fibrous component of the first and/or second nonwoven 

web or blended with other types of fibers. When blended with other types of fibers, it is normally 

desired that the fibers of the present invention constitute from about 20 wt % to about 95 wt%, in 

some embodiments from about 30 wI.% to about 90 wt.%, and in some embodiments, from about 40 

wi% to about 80 wt% of a web.  

10 Any of a variety of known techniques may be employed to form the first and/or second 

nonwoven web. For example, in one embodiment, the first and/or second nonwoven webs may be 

formed by a spunbond process in which the polyolefin composition is fed to an extruder and extruded 

through a conduit to a spinneret. Spinnerets for extruding fibers are welt known to those of skill in the 

at For example, the spinneret may inclue a housing cntiing a sn pack having a plurality of 

15 plates stacked one on top of each other and having a pattem of openings arranged to create flow 

paths or the polymer composition The spinneret may also have ophnigs hanged in one or more 

rows that form a downwardly extruding curtain of fibers when the poymer composiion is extruded 

therethrough The process may also employ a quench blower positioned adjacent the curtain of fibers 

extending from the spinneret Air from the quench air blower may quench the fibers as they are 

20 formed. A fiber draw unilt or aspirator may also be positioned beow the spinneret to receive the 

quenched fibers. Fiber draw units or aspirators for use in melt spinning polymers are wellknownin 

the art he iber draw unit may include an elongate verticalpassage through which the fibers are 

dawn by aspirating air entering from the sides of the passage and flowg downwardly through the 

passage A heater or blower may supply aspirating air to the fiber draw unt, which draws the fibers 

25 and am ientir through the iberdraw unit 

Generally speaking, the resulting fibers of the first and/or second nonwoven web may have an 

average size (eg, diameter) of abou00 micometeor less, in some embodiments from about01 

microns to about 50 microns, and in some embodiments from about 0.5 microns to about 40 microns.  

The fibers may likewise have a denier of about 6 or ess in some embodiments about 3 or less, and 

30 in some embodiments, from about 0.5 to about 1 5, in certain embodiments, the fibers may be in the 

form of substantially continuous laments (e, spunondfilaments whch may have a length much 

greater than their diametersuch as a length to diameter ratio aspec, ratio) of about 15,00 tod or 

more, and in some embodiments about 50,000 to Ior more.
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The fibers may be formed into a cohered web structure byrandomly depositng the fibers 

onto a forming surface optionallyy with the aid of a acuumandthen bonding the resulting web using 

anyknown technique such as wih an adhesive or autogenously (e g : fusion and/or se-adhesion of 

the fibers without an applied external adhesive) Autogenous bonding, instance, may be achieved 

5 through contact of the fibers while they r semmoten or tacky, r simply by blending a tackifying 

resin and/or solvent with polymer composillon used to form the fibers Sultable autogenous bonding 

techniues may include ultrasonic bonding thermal bonding thrugh-dingbonding and so forth 

Typicay, the esulting basis weight of each web is about 30 grams per square meter less an soce 

embodiments from about I to about 20 grams per square meter, and in some embodiments, from 

0 about 2 to about 10 grams per square meter.  

If desired, the fits! and/orsecond nonwoven web may also be subjected to one or more pst

reatment steps before being combined into he compose of the present invention as is known in the 

art. For example, the rst and/or second nonwoven web may be stretched or necked in the machine 

and/or cross-machine directions. Suiable stretchng techniques may include necking tentering, 

15 groove roi stretching, etc. Examples of suitable stretching techniques are described in US Patent 

Nos. 5336545, 5,226,992, 4961,747 and 4965,122 toivorman as well as US Patent Application 

Publication No. 20040121687 to Mnmane. {Alematively, the nornoVen web rnay remain 

relatively nextensible in at east one direction prior to forming the composite The nonwoven web may 

also be subjected to other known processing steps, such as apertuing, hea treatments, etc.  

20 |. Cemgoite 

Once formed, the first and second nonwoven webs may then be laminated together to form a 

composite using any convention technique, such as with an adhesive or autogenously. in one 

embodiment, for example, heinonwoven webs may be thermay bonded by passing the webs through 

a nip formed between a pair of ols, one or both of which are heated to metfuse the fibers One or 

25 both of the rolls may also contain intermittenly raised bond points to provide an intermittet bonding 

pattern The pattem of the raised paints is generally selected so that the nonwoven laminate has a 

total bond area of less than about 50% (as determined by conventionalopticalricroscopic methods) 

and n some embodiments, less than about 30%. Likeie, the bond density is also typaly greater 

than about 00 bonds per square rich and in some embodimentsrom about 250 to about 500 pin 

30 bonds per square inch Such a combination of total bond area and bond density may be achieved by 

bonding the web with a pin bond patten having more than about 100 pin bonds per square inch that 

provides alttal bond surface area ess than about 30% when fully contacting alsmooth anvi roll. Ir 

some embodents the bond pattern may have a pin bond density from about 250 to about 350 pi n
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bonds per square inch and a total bond surface area tram about 10%to about 25/ when contacting a 

smooth anv rol Exemplary bond patterns include, for irnstancethse described in U FS Patent 

3155046 to sene al, U.S. Patent No 5620779 to Levyet a. U.S Patent No. 5962112 to 

Hynseta U.S Patent 6,093,665 to Sav soviet al, US Design Patent No. 428,267 to Romano et 

5 al.nd US Desn Patent No. 390,78 to Brown 

Due to the particular thermal properties of he polyolefin conpositions used to fomthe first 

and second nonwoven webs the present inventors have discovered that relatively low temperature 

can be used to bond the webs together. For exampliehe bonding temperature (eg the temperature 

of the rollers) may be relatively low, such as from about 500Q to about 16500yn some embodiments 

10 from about 80*0 to about 160C and in some embodiments, from about 100 to about 1500.  

Likewise he nip pressure may range fom about 5 to about 150 poundser square inch, in some 

embodiments fRom about 10 to about 100 pounds per square inch, and in some embodiments, from 

about 30to about 60 pounds per square inch, 

Other types of bonding techniques may also be employed in the present invention to attach 

15 the first and second nonwoven webs. In one embodiment, for example, hydraulic entangling may be 

employed using convention hydraulic entangling equipment, such as described in . Patent No.  

3,485,706 to Evans. Hydraulic entangig may be carried out with any appropriate wooing fid, such 

as, for example, water. The working fluid mayflow though a manifold that evenly distributes te fiuid 

to a series of individual holes or orifices. These holes or orifices may be from about 0,003o about 

20 015 inch in diameter and may be arrangedn one or more rows with any number of orifices, eg. 30

100 per inch, in each row. However i should also be understood that many other manifold 

configurations and combinaons may be used, hough not held to an particular theory of operation, 

It is believed that he columnar jets of working fluid that directy impact the fibers of one of the webs 

and drve those fibers into and partially through the other web, causing the fibers to entangle and bond 

25 together. To achieve the desked entanglement i is typialy desired that hydroentanging be 

performed using water pressures from about 1000 to 3000 psig, and in some embodiments from 

about 1200 to 1800 psig.  

The resuming composite may be atvo-layered|material containing only the first and second 

nonwoven webs In such embodiments, the first nonwoven web typically constitutes from about 20 

30 wt.% to about 80 wt% in some embodiments from about 30 wt,% to about 70 wt%, and in some 

embodiments from about 40 wt% to about 60 wt,% of the compose and the second nonwon web 

likewise constitutes from about 20 wt% to about 80 wt% in some embodiments rom about 30 wt.% 

to about 70 wtt%, and in some embodiments, from about 40 wt.% to about 60 vt% of the composite



WO 2015/075631 PCT/IB2014/066133 
16 

The nonwoven composite typically has a basis weight of fom about I to about 4g5 rams per square 

meter or less, in some embodimets fom about 2 to about 30 grams per square meter and in some 

embodiments, from about 3 to about 20 grams persquare meter 

Of couse, t should also be understood that the nonwoven composite may contain additional 

5 layers (e'g, nnwoven webs, films strands etc.i so desired. Forexample the compose may 

contain three (3) or more layersand in some embodiments from three (3) to ten (10) layers (eg. 3 or 

players. In one embodiment for instance, the nonwoven composite may contain inner nonwoven 

layer (eg.meblown or spunbond) positioned between two outer nonw aen lyerse g. spunbond) 

For example, the inner nonwoven ayer may be formed from the fst polyolefin composidon and one or 

10 both of the outer nonwoven ayers may be formed from the second polyolen composition in another 

embodirrent, the nonwoven composite may contain five 5) nonwven layrs hich includes a central 

nonwoven layer, two intermediate nonwVen layers overlying he centrallayer, andtwo outer 

ronwoven layers ovelyigthe intermediate layers the central layer may, for instance, be formed 

from the second polyoefin composilon and one or both of the intermediate layers may be formed 

1f rom the st polyolefin composition If desired, the outer layers may likewise be formed front the 

second polyolefin composion.  

Various techniques for forming laminates of this nature are described in US aaent Nos.  

44203 to Bok et al; 5213881 to TImmons. et al.:5464,688 to Timmons. et al 4 4 4 88 to 

Bormslaee; 5,169,706 to Colliretal and 4766,29 to Brock et al. Of course, the laminate may 

20 have other configurations and possess any desired number of layers such as a 

spunbond/meltblown/meitblown/spunbond(SMMS") laminate spunbondmetIown (SM) larinae, 

etc. n such embodiments thenonwoven composite of Mhe present invention mayfdesirably form on or 

more ofhe spunbond layers. In yet another embodiment, the nonwoen composite may be employed 

in a multWayered laminate structure in which one or more additional film layers are employed. Any 

25 known technique may be used to form a filAincluding blowing, casting, fat die extudng, etc. The 

film may be a mono-or multilayered film. Any of a variety of polymers may generally be used to form 

the lm layer, such as polyolehns (eg, polyethylene, polypropylene, polybutylene etc 

polytetrafluoroethylene; polyesters (eg., polyethylene terephhalate, polylactic acid et polyarides 

(eg. nylon) polyvinyl chloride polyvinylidene chlorde; polystrene and so forth. in one embodiment 

30 for nstance, the film may be formed fmm a polyolefn polymer such as linear lowdensity 

polyehylene (LLDPE) or polypropylene. Examples of predominately near polyolefin polymers 

include, w thouimitatin Polymers produced from the following monomers: ethyne, propylne, 1

butene,4-methyl-pentene, 1hexene, 1octene and higher olefins as well as copolymers and
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terpoymers of the foregoing. In addition copolymers of ethylene and other olefins including butene, 

4-methylpentene, hexene, heptene, octene, decene, et, are also examples of predominateliear 

polyolefin polymers 

arous additonal potential processing and/or finishing steps known in the art such as slitting, 

5 stretching etc. may be performed without departing from the spirit and scope of the inventions For 

instance, the composite may optionaly be mechanically stethed ir the cmss-machine and/or 

machine direcins to enhance extensibilY. For example, the composite may be coursed through wo 

or more rolls that have grooves in the CD and/or MD sections thatncementally stretch the 

composite in the CD and/or MD diction. Such grooved satellte/anvil oll arrangements are 

10 described in U.S. Patent Application Publication Nos. 2004/0110442 to PUimet a and 2001015914 

to edtetal. The graoed rols may be constructed of steel r other hard material (such as a hard 

rubber . Besides grooved rais, other techniques may also be used to mechamcaly steh the 

composite in one o more directions. For example, the composite may be passed through a enter 

frame that stretches the composite Such tenterframes are well known i the art and described, for 

15 instance, in US Patent Applcation Publiation No 2004/012687o Morran.et a he composite 

may also be necked, such as described above.  

Regardless of the particular manner in which its formed, the present inventors have 

discovered that the resulting composite may possess a high degree of abrasion, as wel as enhanced 

strength and toughness. For example, the composite may exhibit relatively high 'peak load, which 

20 indicates the maximum load to break as expressed in units of grams-force per inch The MD peak 

.oad of the composite may, for instance, be about 2,000 grams-forcegor more, in some 

embodiments about 3,00 g or more, and in son embodiments rom about 400 to about 15,000 g 

The CD peak load may lewise be about 1200 gi or more in some enbodiments about 1,500 g; or 

more, and in some embodimentsrom about2000 to about 10,000 g". in addition the nonwoven 

25 composite is also capable of exhibiting improved peak elongation' properties ie he peent 

elongation of the compose at its peak load. For example the nonwoven composite ofthe present 

invention may exhibit a machine direction (MD' peak elongation of about 20% or more, in sone 

embodiments about 30% or more and in soe embodiments, from about 40% to about 70%. The 

nonwoven composite may also exhibit a cross-machine direction (CD)peak elngation of about 35% 

30 or more, in some embodiments about 45% or more, and in sonic embodiments, from about 50% to 

about 80%.  

Of course, in addition to possessing good mechanical propertiesthe nonwoven compose of 

the present invendi is also soft, draable and tactile. One parameter that is indicative of the
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softness of the compose is the peatload (cup crush load) as determined according to the'cup 

crust test, which is described in more detaibelow. Moe particularly, the cup crush load of the 

composite may, for instance be about 200 gi or less in some embodiments about 150 giorless and 

in some embodiments, from abou 5|o about 100 gb Another parameter thatis indication the good 

5 tactie properties of the composite s the static coefficient of frictionrinhe machine or cross-machine 

direction. More particularly, the MD and/or CD coefficient of frction may be about 0885 or less, in 

some embodimens about 850 or less, and in some embodiments, from about 0.500 about 0.00.  

If desired, The nonwoven composite of the present invention man e appliedwith various 

treatments to impart desirable characteristics Forexample, the composite may be treated with lquid 

10 repellency additives antistatic agents, surfactants, colorants, antifgg ng agents fluorochemilcal blood 

or alohoI repellents, bicantsand/or antimicrobial agents In addition the compositeay be 

subjected to an electret treatment that imparts an electrostati charge to improve flration efficiency.  

The charge may include layers of positive or negative charges trapped at or near the surface of the 

polymer or charge clouds stored in the bulk of the polymer. he charge may also include polarization 

15 charges that are frozen in alignmetof the dipolesof the molecules. techniques for subjecting a 

fabric to an elecetreatment are well known by those skilled in the art Examples of such techniques 

include, but are not limited thermal liquidontact electron beam and corona discharge 

techniques. In one particular embodiment, the electret treatment is a corona discharge technique, 

which involves subjecting the laminate to a pair of elec fields that have opposite polarties Other 

20 methods for forming an electet material are described in U.S. Patent Nos. 4,2 5 682 to Kik et a; 

4,35718 to adsworth 4 592 815 to Nakao; 4,874,659 to Ardo; 5,401,446 to sa i6t 5,83,026 

to Readers 5,908,98 to Roussea, et al 6 365,088 to Knight et al 

V Arncies 

The nonwoven composite of the present inventiormay be used in a wide variety of 

25 applications For example, the nonwoven laminate may be incorporated into a;bsorbentarticle" 

that s capable of absorbing water or other fluids. Examples of some absorbent aticls include, but 

are not limited to personal care absorbent articles, such as diapers, training pants, absorbent 

underpants inontinence articles, feminine hygiene producs (eg., sanitary napkins, swim wear, baby 

wipes, mitt wipe, and so forth, medical absorbent articles, such as garments, fenestration materials, 

30 underpass, bedpads, bandages, absorbent drapes, and medical wipes; food service wipers: clothing 

articles; pouches, and so forth. Materials and processes suitable for forming such absorbent articles 

are well known to those skilled in the art Typically, absorbent articles include a substanally quid

impermeable layer (e g., backsheet), a liquid-permeable layer (e g., topsheet. surge layer, etc.). and
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an absorbent core.  

i certain embodimnts forexample the nonwoven composite of the present ieion may 

be used to form the topsheet and/or backsheet of the absorbent article. When used to form the 

backsheethe nonwoven composite may also be lamnlated to a filn, such as described abo The 

5 filmis typically liuid-impermeable and either vapor-permeable or vapor-mpermeable Films that are 

liquidimpermeable and vapo-ermeabe are often refered to as "breathable" and they typiall have 

a water vapor transmission rate (WTR' of about 100 grms per square meter per 24 hours (g/rn2/24 

hours) or more, n some embodimensrom about 50 to about 200AC gkn14 hous, and in some 

embodiments, from about 100 to about 15,000 g g N4 hours. The breathable film may also be a 

10 microporous or monolhic fim. Microporous fms atypically formed by incororating a filler (eg 

calcum carbonate) into the polymer matr and theraftesretching theim to create the pores 

Examples of such lms are described, for nstancein L S. Paten Nos 5843057 to McCornack 

5,155999 to McCormack; 5 932 497 to Mamala 5,997,981 to McCofmack et al 6002064 to 

Kobdigker et al.; 05764 to McCormack et at;6C3281t latis, etal; 6012 163 to 

15 McCorrnack, et al.; and 6,461,457 to Tayoret al.  

Regardless of how it is employed. one particularly beneficial aspect of the present invention is 

that the second nonwoven web, which is forced from a propylene-based composition that includes a 

rigid propylene polymer, ductile propylene polymer, and fatty acid derivative, can be positioned so that 

it defines an outwardly facing surface of the absorbent adicle More particularly, the unique properties 

20 of the propylene-based composition can allow it to impart a soft and cloth-like feel to an outwardly 

facing surface, which was conventionally only partially achievable with polyethylene materials (e.g, 

LLDPE breathable flm) and generally not possible with polypropylene materials. Furhermore, 

contrary to polyethylene materials, the propylene-based second nonwoven web can exhibit an 

improved degree of abrasion resistance and mechanical strength, making it even better served to 

25 define the outwardly facing surface of an absorbent article. When used in a backsheet, for example, 

the second nonwoven web may define a "garment-facing surface', which generally refers to an 

outwardly facing surface of an absorbent article that is intended to be disposed away from the body of 

a wearer during ordinary use. The surface is typically placed adjacent to the wearers undergarments 

when the article is worn. Likewise, when used in a topsheet, the second nonwoven web may define a 

30 "body-facing surace' which general refers to an outwardly facing surface of an absorbent article 

that is intended to be disposed toward or placed adjacent to the body of a wearer during ordinary use 

various embodiments of an absorbentarticle that may be formed according to the present 

invention will now be dMsurbed in more detai Referring to Fig. 1, for instance one embodment of an
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absorbent article 201 is shown in the forr of a diaper. Howeveras noted above, the invention may 

be embodied in omher tpes of absorbent articles, such as incontinence articles, saitarnapkins 

diaper pants, feminine napkins children's training pants, and so forth, In the illustrated embodiment 

he absorbent article 201 is shown as having an hourglass shape in an unfastened configuration.  

5 Howeve other shapes may of course be utilzed, such as a generally rectangular shapeT-shape or 

Ishape. As shown, the absorbent artide 201 indudes a chassis 202 formed by various components 

ildig a backsheet 217. topsheet 205, absorbent core 203, and surge layer 207 1 should be 

understood, however that other laers may also be used in the present invenon. Likewise, one or 

more of the ayers refered to in Fig. 1 may also be eiminated|in certain embodiments ohe present 

10 invention, 

As indicated aboe, the backsheet 217 may be formedfom the nonwoven composite of the 

present invention. In fact as discussed, the nonwoven composite aiy be positioned so that the 

second nonwoven web defines a garmen-facing surface 333 of the absorbent article 201. The 

absorbent arcle 201 also indudes a topsheet 205. The topsheet 205 is generally enplbyed to help 

15 isolate he wearers skin rom liquids held in the absorbent core 203. For example the topsheet 205 

may define a bodyfacing surface 218, which is typical compliant softeelgadnortating to 

the weares skin if desired, the topsheet 205 may be formed from the nonwoven composite of the 

present invention. in fact, as discussed, the nonwoven composite may be positioned so that the 

second nonwoven web defines the bodyfacing surface 218 if so desired Alternatively the topheet 

20 may incde a conventional a nonwoven web (eg., spunbond webmeltbown webor bonded carded 

web). Other exemplary topsheet constructions that contain a nonwoven web are described in U.S 

Patent Nos 5,192,606; 5702377; 5931,23; 6,060,638; and 6150,002, as well as U.S. Patent 

Application Pubcatin Nos 20040102750 2005'0054255, and 2005/0059941.  

As illustrated in Fig 1, the absorbent artide 201 may also include a surge layer 207 that helps 

25 to decelerate and diffuse surges or gushes of liquid thatmay be rapidly introduced into the absorbent 

core 203. Desirably, the surge layer 207 rapidly accepts and temporarily holds the lquid prior to 

releasing i into the storage or retention portions of the absorbent cote 201 in the illustrated 

embodiment, for example, the surge layer 207 is interposed between annwardly facing surface 216 

of the topsheet 205 and the absorbent core 203 Altermativelyy, the surgeayer 207 may be located on 

30 the outwardly facing surface 218 of the topsheet 205. The surge layer 207 is typically constructed 

from highly liquid-permeable materials. Suiable materials may include porous woven materials, 

porous nonwoven materials, and apertured films. In one embodiment, the surge layer 207 may also
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be formed from the nonwoven composite of the present invention. Other examples of suitable sge 

layers are described i U.S. Patert No. 5S86166 to Eli s. ea and 5490,46 to E8etaL 

Besides the above-mentoned components he absorbent article 201 may also cotali 

various other components as is known in the at For example, the absorbent article 201 may ailso 

5 contain a substantially hydrophlic wrapsheet (not illustrated) that helps maintain the integrity of the 

fbrous structure of the absorbent core 201 The wmpsheetis typically placed about the absorbent 

core 203 over at least the two major facing surfaces thereof, and composed of an absorbenbeelluiosic 

material such as creped wadding or a high wetstength tssue The wrapsheet may be configured to 

provide a walking ayer that helps to rapidly distribute liquid over the mass of absorbent fibers of the 

10 absorbent core 203 The wrapsheet material on one side of the absorbentfrous mass may be 

bonded to the wrapsheet located on rhe opposite side of the fbrous mass to effectvely entrap the 

absorbent core 203 Furthermore, he absorbent article 201 may also include a ventilaton layer (not 

shown) that s positioned between the absorbent core 203 and the backsheet 21 When utilhed, the 

ventilation layer may help insulate the backsheet 217 from the absorbent core 203 hemby reducing 

15 dampness in the backsheet 217, Examples of such ventlaton layers may include a nonwoven web 

laminated to a breathable film such as described in US Patent No. n63,611 to Blane, et aL if 

desired such nonwoven webs may be formed from the compose of the present invention, 

in some embodiments, he absorbent article 201may also include a pair of ears (not shown) 

that extend from the side edges 232 of the absorbent article 201 into one of the waist regions. The 

20 ears may be integrally formed with a selected diaper component. For example, the ears may be 

integrally formed with the backsheet 217 or from the material employed to provide the top surface. In 

alternative configurations, the ears may be provided by members connected and assembled to the 

backsheet 217, the top surface, between the backsheet 217 and top surace, or in various other 

configurations.  

25 As representative l illustrated i Fig 1, the absorbent aricle 201 may also include a pair of 

containment flaps 212 that are configured to provide a barrier and to contain the lateral flow of body 

exudates The containment flaps 212 may be located along the lateral opposed side edges 232 of 

the topsheet 205 adjacent the side edges of the absorbent core 203. The containment flaps 212 may 

extend longitudinally along the entire length of the absorbent core 203, or may only extend pariaiy 

30 along the length of the absorbent core 20. When the containment flaps 212 are shorter in ength 

than the absorbeni core 203 they may be selectively positioned anywhere along the side edges 232 

of absorbent article 201 in a crotch region 210. In one embodiment, the containment laps 212 extend 

along the entire length of the absorbent core 203 to beter contain the body exudatss Such
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containmerl flaps 212 are general wel known to those skilled in the art. For example, suitable 

constructions and arrangements for the continment flaps 212 are described in US Patent Na 

4704,116 to Enlo.  

The absorbent artcle 201 may include various elastle or stretchable malerials, such as a pair 

5 of leg elastic members 206 affixed to he side edges 232 to further prevent leakage of body exudates 

and to support he absorbent core 203. in addition, a pai of waist elastic members 208 may be 

affixed to longitudinally opposed waist edges 215 of the absorbent article 201. The leg elastic 

members206 and the wast elastic members 208 ame generally adapted to closely i about the legs 

and waist of the wearerin use to maintain a pose, conta g relationship with the weareand to 

10 effectively reduce or eliminate the leakage of body exudatesfrm the absorbent article 201. e 

absorbed article 201 may also include one or more fasteners 230 For example w flexible 

fasteners 130 are dlustrated in Fig 1 on opposite aide edges of waist regions to create a waist 

opening and a pai of leg openings about the wearer. The shape of the fasteners 230 may general 

vary, but may ncludefor instance, generally rectangular shapes, square shapes circus shapes, 

triangular shapes ovalshapes linear shapes and so forth The fasteners may include for instance, 

a hook material in one partaular embodiment, each fastener 230 includes a separate piece of hook 

material affixed to the inside surface of a flexible backing.  

The various regions and/or components of the absorbent article 201 may be assembled 

together using any known attachment mechanism such as adhesive, uitrasonic thermal bonds, etc.  

20 Suitable adhesives may include forinstance, hot mel adhesives, pressure-sensitive adhesives, and 

so forth When utilized, the adhesive may be applied as a uniform layer, a patterned layer a sprayed 

pattern, or any of separate lines, swirls or dots in the lustrated embodiment, for example, the 

backsheet 217 and topheet 205 ane assembled teach other ad to the absorbent core 203 using an 

adhesive. Amtematieythe absorbent core 203 may be connected to the backsheet217 using 

25 conventional fasteners, such as buttons hook and loop type fasteners, adhesive tape fasteners, and 

so forth Simillady, other diaper components, such as the leg elastic members 2 waist elastic 

members 208 and fasteners 230, may also be assembled into the absorbent article 201 using any 

attachment mechanism.  

Although various configurations of a diaper nave been described above, it should be 

30 understood that other diaper and absorbent article configuations are also included within the scope of 

the present invention In additon the present invention is by no means limited to diapers, In fact, any 

other absorbent article may be formed in accordance with the present invention, including, but not 

imied to, other sonal care absorbent articles, such as training pants, absorbent underpants, adt
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incontinence products, feminine hygiene products (e.g, sanitary napkins), swim wear, baby wipes, 

and so forth; medical absorbent articles, such as garments, fenestration materials, underpads, 

bandages, absorbent drapes, and medical wipes; food service wipers; clothing articles; and so forth, 

The present invention may be better understood with reference to the following examples.  

MenTest Methods 

Thermal properties: 

The melting temperature and degree of crystallinity of a material may be determined by 

differential scanning calorimetry ("DSC") in accordance with ASTM D-.3417. The differential scanning 

calorimeter was a DSC 0 2000 (T-zero cel0, which may be outfitted with a liuid nitrogen cooling 

10 accessory and with a UNIVERSAL ANALYSIS 2000 (version 4.6) analysis software program, both of 

which are available from TA. Instruments Inc. To avoid directly handling the samples, tweezers or 

other tools may be used. The sample (e.g, 4 milligrams) may be placed into an aluminum pan and 

weighed to an accuracy of 0.01 milligram on an analytical balance. A lid may be crimped over the 

material sample onto the pan. Typically, the sample is placed directly in the weighing pan. The 

15 differenhal scanning calorimeter may be calibrated using an indium metal standard and a baseline 

correction was performed, as described in the operating manual fothe differential scanning 

calorimeter. A sample may be placed into the testhamber of the differential scanning calorimeter for 

testing, and an empty pan may be used as a refeence, All testing may be run with a 55-cubic 

centimeter per minute nitrogen (industhal grade) purge on the test hambe. The heating and cooling 

20 program may be a 2-cycle test that begins with an equilbotion othe chamber to 400 fAlowed by a 

first heating period at a heating rate of 100 per minute to a temperature of 225"C, equilibration of the 

sample at 225"C for 3 minutes and a first cooling period at a cooling rate of 10*0 per minute to a 

temperature of 50"C, a second heating period at a heating rate of 10C per Intet a temperature 

of 2250 equilibation of the sample at 22500 for 3 minutes, and then a second cooling period ata 

25 cooling rate of 100 per minute to a temperature of0 Altesting may be coductedin an inert 

gas atmosphere (eg helium) 

The results may be evaluated using the UNIVERSALANALYSiS 2000 analysis software 

program, hich identies and quantifies the endothermic and exothermic peaks, and the areas under 

the peaks on the DSC plots The meing temperature is determined using an automatic infctn 

30 calculaon. The areas under the peaks on the DSC pots are d mined in terms of joules per gram 

of sample jg For example, the heat of fusion of a sample (AH is determined by integrating the 

area of the endothemic peak The area values are determined by converting the areas under the 

DSC plots (eg he aea of the endotherm into the units ofjoules per gram (jg) sing computer
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software. The exothermic heat of crystallization (AH, can be determined during he first cooling cycle.  

If desied, "he % crystallinity may also be calulated as fogows: 

% crystaliinity = OOfBytC 

wherein, 

$ A isthe sum of endothermic peak areas during the heating cycle (J/g); 

P is the sum of exothermic peak areas durin the heatig cycle (Jgy and 

C is the heat of fusion for the selected polymer where such polymer has 100% crystainity 

(Jg The areas under any exothermic peaks encountered in the DSC scan due to insuffiient 

crystaii may also be subracted fom the area under the endothermic peak to appropriately 

10 represent the degree of crystallinity.  

Tensile Propertes: 

The strp tensile strength valuesere determined in substantial accordance with ASTM 

Standard D-5034. Specifically, a sample was cut or otherwise provided with size dimensions that 

measured 3 ches (72 millimeters) (width) x 6 inches (24 nilmeters) (length).A constant-rate 

15 of-extension type of tensile tester was employed, The tensile testing system was a Sintech Tensile 

Tester which is availablefom MTS Corp of Eden Prairie: Minnesota, The tensiletester was 

equipped with TESTWORKS 4.08B software from MTS Corporation to support the testing An 

appropriate load cel was selected so that the tested value fel within the range of 10.90% of the ful 

scale load The sample was held between grips having a fron and back face measuring 1 (ch(254 

20 meters) x 3 inches (76 millimeters) The grip faces were rubberzed, and the longer dimension o 

the grip was perpendular to the direction of pull The grip pressure was pneumatically maintained at 

a pressure of 60 toA 80 pounds per square inch The tense test was run at a 20 inches per minute 

rate with a gauge length of 4 inches and a break sensitivity of 40% hree samples were tested along 

the machine-direction and three samples were tested by along the cross direction CD) In 

25 addition the ultimaetensie strength (peak load'), and peak elongation was also recorded, 

Madindaie Abrasion: 

This test can measure the relative resistance of a sample to abrasion according to Worldwide 

Strategic Partners WSP'Standard Test No. 20.(08 A circularspecimen of 165mm &4 mm in 

diameter with an area of 18258 sq mm is subjected to a requested number of cycles (10 or 60) with 

30 an abradant under a pressure of 9 kilopascals (kYa The abradant is a 36 inch by 4 inch by 0.05 thick 

silicone rbber wheel reinforced with bergass having a rubber sudace hardness 8 A Durometer 

Shore A of 81 '9 The specimen s examined for the presence of surface buzzing fiber lofting, 

piling(sma| clumps of fibers, ropin delaminaton or holes and assigned a nulmeical ating of 12 3,
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4, or 5 based on comparison to a set of standard photographs similarly numbered, with "1" showing 

the greatest wear and "5" the least. The test is carried out wth a Martindale Wear and Abrasion 

Tester such as Model No.103 or 403 from James H. Heal & Company, Ltd. of West Yorkshire, 

England.  

5 Cup Crush Softness: 

The softness of a sample may also be measured according to the "cup crush test according 

to WSP Standard Test No. 402.0 (09), which evaluates softness by measuring the peak load ('cup 

crush load') that is required for a hemi-scherically shaped foot (4.5 cm diameter) to crush a sample 

(23 cm x 23 cm) into an inveded cup shape approximatelyl r5 cm diameter. cm ta while the 

0 cupshaped sample remains surrounded by a cylinder (approximately B.5cm diameter to maintain 

uniform deformation An average of i readings is used The foot and cup are algned to avoid 

contact between the cup wals and the foot which could affect the readingsT he peak load is 

measured while the foot is descending at a rate of about 380 mm per minute and is measured in 

grams. The cup crush est alsoyields a value for the total energy required to crush a sample (the cup 

15 crush energy) Which is the energy frm the start of the test to the peak load point, the area under 

the curve frmed by the load in grams on the one axis and he distance the foot travels in millimeter 

on the other Cup cush energy is therefore reported in gmm, Lower cup crush values indiate a 

softer material One suitable devce for measuring cup crush is a model FTDG500 load cell 500 

gram range) available from the Schaevitz Company of Pennsauken, N.J 

20 Static and Dynamic Cosmocent of Fricon: 

efficient of Fricton testing may be performed in accordance with ASTM D 1894-08 using a 

high gloss smooth nyl tle slig surface. A sled which has the test specimen attached theretomay 

be pulled over a high gloss smooth vinyile surface The testspecimen and the vinyl tile surface are 

in suraceosurface contact with each other The coefficient of friction va|ue is defined as the 

25 measure of he relative difficulty when the surface of the test specimen slid over he fixed vinytile 

surace. The 'static' coefficient of fiction is the highest instantaneous value obtained to begin 

movement between the surfaces and 'dynamic" coefficient of friction is the average of the values 

obtained during the 60 seconds of the test (6 inch travel distance). The testing apparatus may be a 

LAB MASTER Shp and Friction MOdei 32-90 with amodelnumber 3290-06 test sled; both of which 

30 are available from Testing Machines, Inc. of Islanda, N.Y, 11722, U.SA 

The shed used for the testing may have a weight of 200 grams. Testing occurs in a room 

having a temperature of between about 22"C and about 24*C, and a relative humidity of about 50%.  

The test material is mounted to the platen (table) had a length of about 305 millimeters and a width of
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about 102 to 127 millimeters using a double-sided tape. The test specimen has alength o about 100 

milmeters and a width of about 63 millimeters. The sled lowered by the test equipment before 

testing and positioned lighty onto the test material when the test was started to prevent any urnatural 

band from developing. The length of the sled and the length the plane-mountedae parallel The 

5 moving platen is then put in moon at a velocity of 6 inches per mute. The gauge takes readings 

and continues to do so for about 60 seconds (6 inhes oftravel The gauge measles and stord the 

atic" value forthe highest instantaneous coefficient of friction value obtained to begin the movement 

between the surfaces within the fist inch of put The "dynamicvalue s obtained and stored as the 

average of the vdues obtained during the 60 seconds of the tes (6 inch travel distance).  

10 The coefficient of friction evaluation was performed five times for each sample.  

EXAMPLE I 

A first polyolefin composilon was formed that contained00 wt% of a LDPE polymer and a 

second polyolfin composition was formed that contained 97.4 wt,% of a rigid propylene 

homopolymer 2.5 wt % of a ductile propylene homopolymer, and 0, 1 wt% of erucamide.he rigid 

propylene polymer was PP 3155 (Exonmobil which has a density of 0 9 g/cmmeting emperature 

of about 165C, and a tensile modulus of about 1300 to 2000 MPa. The ductile propylene polymer 

was LMODUM S901 (ldemitsu, which has a density of 0.87 gr melting temperature of 70"C and 

a tensile modulus of 80 MPa. The first polyoiefin compositon was spun to form a first nonwoven web 

using the following conditions: pump speed of 55 pnthroughput of 194kgihr, me temperature of 

20 213"0 cabin pressure of 3000 bar, and process air temperature of 250 The second polyolefin 

composition was spun to form a second nonwoven web using he following conditions: pump speed of 

55 rpm, throughput of 199 kg/hr melt temperature of 2330 cabin pressure of 4400 bar, and process 

air temperature of 20*0 The first and second nonwoven webs were henthermal banded together 

between a calendar roll heated to 13200 and an embossing rol heated to 1140., wherein the nip 

25 pressure was 100 Nmm. The bond pattern covered 1.5% of the area of the surface of the 

composite. The resulting composite had a total basis weight of 14 gsm (each nonwoven web having a 

basis weight of about 7 gsm) and the fibers of both webs had an average size of about 15 m 

EXAMPLE 2 

A nonwoven composite was formed as described in Example 1, except that the first polyokf 

30 composition was spun to form a fist nonwoven web using the following conditions: pump speed of 55 

rpm throughput of 195 kglhr; mel temperature of 2140C, cabin pressure of 3000 bar and process air 

temperature of 25"C. The second polyolefin composion was also spun to form a second nonwoven 

web usigte flowing conditons: pump speed of 55 rpmthroughputof 199 kg/hr melt temperature
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of 2320cabin pressure of 4400 bar, and process air temperate of 200. The resultng composite 

nad a total basis weight of gsm(each nonwoven web having a basis weight of about 8 gsm, and 

the fibers f both webs had an average sie of about 1.5 pm.  

EXAMPLE 3 

5 A nonwoven composite was formed as described in Example I excepthathe first polyolefin 

composition was spun to form a first nonwoven web using the following conditions: pump speed of 55 

rpm, throughput of 195 kgihr, melt temperature of 21W0 cabin pressure of 3000 bar and process air 

temperature of 25*0 The second polyolefin composton was also spun to form a second nonwoven 

web using the flowing conditions pump speed of 55rpm throughput of 199 kg/hr mek temperate 

10 of 29 cabin pressure of 4400 bar and process ai temperature of 20*C The first and second 

nonwoven wbswere then thermally bonded together between a calendar roll heated to 13000 and 

an embossing roll head to 1140 wherein the nip pressure was 10Nimm. The bond pattern 

covered .5% of the area ofithe s durfae of the composite. The resulting compose had a total basic 

weight of 14 gsm (each nonwoven web having a basis weightof about I gsm), and the fibers of both 

15 webs had an average size of about 1.5 um, 

EXAMPLE 4 

A nonwoven composite was formed as described in Example 1 except that the first polyolehn 

composition was spun to form a first nonwoven web using the following conditions pump speed of 50 

rpm, throughput "o 194 kg/hr melt temperature of 213"C, cabin pressure of 3000 bar, and process air 

20 temperature of 25*C1 The second poiyolefin composition was also spun to form a second nonwoven 

web using the following conditions: pump speed of 50 rpm, throughput of 199 kg/hr, melt temperature 

of 2410 cabin pressure of 4400 bar and process air temperature of 2000 The first and second 

nonwoven webs were then thermaly bonded togetherbetween a calendar roil heated to 1300 and 

an embossing roil head to 1110, wherein the nip pressure was 100 N/mm. The bond pattern 

25 covered 185% of the area of the surface of the composite. The resulting composite had a total basis 

weight of 16 gsm (each nonwoven web having a bass weight of about 8 gsm and the fibers of both 

webs had an average size of about 1.5 pm.  

EXAMPLE 5 

A polyolefin composition was formed that contained 100 wt.% of PP 3155 (Exxonmobil). The 

30 composition was spun to form a nonwoven web using the following conditions: pump speed of 55 rpm, 

throughput of 199 kg/hr. melt temperature of 233"0, cabin pressure of 4400 bar, and process air 

temperature of 2000. The resulting nonwoven web had a total basis weight of 18 gsm and the fibers 

had an average size of about 1.5 pm.
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EXAMPLE 6 

A pololefin composition was formed that contained 95 wt of PP 3155 (Enonmobli and 5 

wtM% LMODUr 1S901 (demitsu)The composition was spun to form a nonwoven web using the 

folwin conditions: pump speed of 61 rpm. throughput of 221 kgh melt Iemperature of 22C, 

5 cabin pressure of 4400 bar, and process air temperature of 20 T The resulting nonwoven web had a 

taal basis weight of 15 gsm and the fibers had an average size of out 5 

EXAMPLE 

A poiyolefin composition was formed that contained 94. wt.% of PP 315Exxnmob 5 

wti LMODU 3901 (ldemitsu and 2 wt% erucamide The composition was spun to fom a 

10 nonwoven web using the folWing conditions: pump speed of 55 rpm, throughput of 199 kgr met 

temperature of 233C, cabin pressure of 4400 bar: and process air temperature of 20 e 

esuting nonwoven web had a tital basis weight of 15 gin and the fibers had an average size of 

about 1 5 pm 

EXAMPLE 8 

15 A polyolefin composition was formed that contained 94wt% of PP 155 (E5onmobi5 

t..% LMODUM "S901 (denu and 0.2 wt.% erucamide. The composition was spun to form a 

nonwoven web using the following conditions: pump speed of 61 rpm! throughput of 221 kg/h, melt 

temperatGe of 228*C, cabin pressure of 4400 bar, and process air temperature of 20C The 

resulting nonoven web had a total basis weight of 18 gsm and the fibers had an average size f 

20 about 15 pm.  

The abrasion resistance (Martindale) softness (Cup Crush, Coefficient of Friction and tensile 

properties (Peak Load and Elongation) of te samples formed according to Examples 1 8 were then 

tested as described abov The resus are set forth inTables 14 below.  

Tabe 1: Matindale Abrasion Resistance 

Example Abrasion 10 cycles @9kPa Abrasion 60 cycles @9kPa 

Rating No, StdDevation Rating No. td Deviation 
1 _3 1 1 0 
.....2 4 0 1 0 
A 4 1 0 

55 i1 1 

6 5 1 1i 
7 1 5 02 1 
8 5 C 3 1 1 

254
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Table 2: Cup Crush Softness 

Cup Crush 

Exampe Peak Load (g f) Toal 

Ag. Sd Dev Av S Dev 

5 14037 9429A81 103 

6849 64 9 127 
1 20A2 2358.88 35129 

Table 3 Coefficent of Frtction 

AD CD 

Example Static Dynam c Static Dynamic 

5cv A Sir -to A [ TA e 
u 88 

1 0 0023 0860 0035 0 780 0.032 0.761 0032 
~6 

.. . .. .....  

2 2003 0 07 00 0142 
3 

3 102 878 0G80 06 04 
2 

088 
4 054 045 058 4 4 07319 

0 0.21 6 0422 00 17 048 2 2 2 03 0121 
4 

S0.043 0519 029 532 0042 0468 0022 

.9 
0 1 

0.39 0520 0.044 0.51 030 0405 0C25 
9 

8 0.069 0558 0.059 064 025 0 00 
0
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Table 4: Tensile Properties 

D GD 
Peak E ongatlon Peak Elongaton 

Ex Pek La d (g %% ekLa ~f 

Avg Std D Avg Std A g Avg Sid Dev 

2 29 4.92 2.0 2 3 9 60 3 .... ..  
3 1~u 65 23.7 25 84625 117. 403 2 

4 44il F 7 uh -22.0, 19 w00a 794y 
5 6~ 3610 5 8 iv9 25.8 36 10100 20Q733 42 6 

6 2844k 15 7 347 47 158T11 10775 
A8 4 2 1 366 33 52439 3935 44 I 

8 534 72P 69b S 3. 196374: 190 26 058 N 

EXAMPLE 9 

A first poolefin composition was formed that contained 100 1t.% of aLDPE polymer and a 

5 second polyolefin composiion was formed that confined 93 wt% PP 3155Exxonmobil) 5 wt% I 

MOD I 8901 (ldemitsu and 2 wt.% of a mixture of erucamide and titanium dioxide. The first 

polyolef0n composiion was spun to form a first nonwoven web using the folsing conditions: pump 

speed of 52 rpm, troughput of 202 kghr, melt temperature of 2100 cabin pressure of 0028 bar, 

and process air temperature of 250. The second polyolehn composition was spun to form a second 

10 nonwoven web using the flowing conditions: pump speed of 49 rpm, throughput of 195 kg/hr, melt 

temperature of 25000, cabin pressure of 0.05 bar, and processor temperae of 200. The first and 

second nonwoven webs wre then thermally bonded together between a calendar ro heated to 

128*C (PE-side) and an embossing roll heated to 132*C (PP-side, wherein the nip pressure was|100 

N/nmn The bond patter covered 18% of the area of the surface of the compose The resultng 

composite had a total basis weight of 17.2 gsm (each nonwoven web having a basis wight of about 

8.6 gsmain and the fibers of both webs had an average sie of about 13 pm.  

EXAMPLE 10 

A nonwoven composite was formed as described in Example 9, except that a third nonwoven 

web was employed so that the second nonwoven web was positioned between the first and third 

20 nonoven webs The hid nonwoven web was formed from the same peyolefin composition as the 

first nonwoven web The webs were then hermally bonded together between a calendar roll heated 

to 13500 and an embossing roi 'heatd t 1400 wherein the nip pressure was 100 Nm The bond 

patten covered 1% of the area of the surface of the compose. Theresulting composite had a total 

basis weightof 176 gsm(each nonwoven web having a basis weight of about 8.8 gsm. n ad the fibers
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of both webs had an average size of about 61 6 pm.  

The abrasion resistance (Martindale, softness (Cup Crush, Coefficient of Friction), and tensile 

properties (Peak Load and Elongation) of the samples formed according to Examples 9-10 were then 

tested as described above. The results are set forth in Tables 5-8 below.  

5 Table 5: Martindale Abrasion Resistance 
------------ ----- ---.- -- . . . . . . . . - . . . . .  

Examp e Abrasion 10 cycles @g 9kPa Abrasion 60 cy'ces @9kPa 

Rabn No. Std DevAio Ratin No. "Stdy Deviaton 

Table 6: Cup Crush Softness 
..........--------------------

Example Peak Load g 

Avg ihd Dev Avg. St. ev.  
.Y150 t.olli7,7 1921.73 j151.13 

10 . 105A0 A1-o 1.1963 81.04 

Table 7: Coefficient of Friction 

-D - y n0 

Ao Std O vg Ld De", Ag"d.0 AvAvg I. t Dv 
9 0609 0 05 079 0.0 0 0.615 0025 , 5605 00 9 

0)0 0 036 0.773 0 024 01 0 038 0747 0 035 

Table 8: Tensile Properties 
----------------- .. . ............... . . . . .

MD CD 
Peak Eongation Peak Elongation 

Example Peak Load (g') (%) Peak Load (gf) (%) 

Avg. d Avg ISid Dev Avg. SD.v Avg Std. Dev 

9 2681.28 13295 231 1 7 1181.63 7854 37 9 75 
10 3374.30 36888 24 0 2/ 499.21 189,10 358 11 

EXAMPLE 11 

A poolefin composiion was formed that contained 88 wt% of PP 3155 (Exxonmobil 5 w% 

15 of L-MCDU M .S400 (demius % of"Eon istamax 7050 and 2 wt% of emcamde L

MODW" 2400 (emitsu)has a density of 07 g/m melting temperature of 700C tense modulus 

of 80 MPa and a metlw rate of2000 gl mm(230C, 2.16kg. The pololefn composition was
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spun to form a nonwoven web using the following conditions: pump speed of 13.7 rpm. throughput of 

100 kg/hr, melt temperature of 225*C, (FDU) Fiber Drawing Unit pressure of 0.50 bar, and process air 

temperature of 20"C. The resulting nonwoven web had a total basis weight of 15 gsm.  

EXAMPLE 12 

5 A nonwoven webwas formed as described in Example1except thathe poln 

composition was 88 wt% of PP 3155 (Exonmobi 5 % of L-MODU S400 ( denisuv, 5 w.of 

VistamaxxfM2330 and 2 wt.% of erucamide.  

EXAMPLE 13 

A nonwoven web was formed as described in Example 11 except that the polyolefin 

0 composion was 88 wt % of PP 3155 (Exxonmobil). 10 wt % of LMODuT  2400 (idemitsu, and 2 

wA% of ercamide.  

'EX-AMPLE 1-4 

A nonwoven web was formed as described in Example 11, except that the polyolefin 

composition was 93 wt.% of PP 3155 (Exxonmobil), 5 wt.% of L-MODU S400 (ldemitsu) and 2 wt.% 

15 of erucamide.  

The abrasion resistance (Martindale), softness (Cup Crush), and tensile properties (Peak 

Load and Elongation) of the samples formed according to Examples 11 -14 were then tested as 

descrbed above. The results are set forth in Tables 9-11 below.  

Table 9: Martinldale Abrasion Resistance 

Example Abrasior 10 cycles @9kPa 

Rating No IStd Deviation 
11 5 1 
12 5_ 1 
13 50 
14 5 10 

20 
Table 10: Cup Crush Softness 

Example Peak Load (g Toal Ene rn 

Avg StdDe Av Std Dcv 
15 3 019 22 89.98 

12 5,864 41 053 44 
13A a p4984 1384.63 Wh8.8 

14 I 107647.1 I00.61.4
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Table it Tensile Properties 

Peak Elongation Peak Eongatin 
Exampe P Load L (%) Ld, (f)

g Std 1 Std Avg Std 
wgv A $ d Dev Ag g S.td Dev 

WH ~ O 1T22, [3T7 3.8 13214716- .6112 46.0 7.9 
12 24. 1 0 1 4' 59O 31 0 1 17 1527.03 1907.30 41 1, 49 
13 3401 1 414-iii 32. i 1 1522.23AR 17A 

14 1[4171117 127563 43. 4. 1203O6 1360 "161, 

Wh the into has been descbedin detail wh respect to the specnic embodiments 

thereof A wl be apprecated thathose skilled in the art, upon attang an undestandin of the 

5 foregolng, may readily conceiye of aleratns to variations of, and equalents to these embodiments 

Accordingly, the scope of the presentinveno should be assessed as hat of the appended daims 

and any egulvalents thereto,
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WHAT IS CLAIMED IS: 

1. A nonwoven composite comprising: 

a first nonwoven web containing a plurality of fibers formed from a first polyolefin composition, 

wherein the first polyolefin composition contains at least one ethylene polymer and 

a second nonwoven web positioned adjacent to the first nonwoven web, the second 

nonwoven web containing a pluality of fibers formed from a second polyolefin composition wherein 

the second polyolefin composition contains at least one rigid propylene polymer, at least one ductile 

propylene polymer, and at least one fatty acid deriative, 

2. The nonwoven composite of claim 1, wherein the first polyolefin composion has a meeting 

temperature of from about 5000 to about1450 

. The nonwoven composite of claim 1, wherein the ethylene polymer s near ow density 

polyethylee.  

4. The nonwoven composite of claim 1 herein the rigid propylene polymer has a modulus of 

elasticity of from about 800 to about 4§00 M~a, as determined in accordance with ASTM D638-10 

5. The nonwoven composite of claim I wherein the rigid propylene polymer is an isotactic 

homopolymer.  

6. The nonwoven composite of claim herein rigid propylene polymer constitutes from 

about 80 wt% to about 99.5 wt. of the second polyolefiA composition.  

7. The nonwoven composite of claim 1 wherein the ratio of the modulus of elasticity of the 

rigid propylene polymer to the modulus of elasticity of the ductile propylene polymer is from about I to 

about 50 as determined in accordance with ASTM D638110.  

8. The nonwoen composite of daim 7, wherein the modulus of elasticity of the ductile 

polymer is from about 1 to about 500 MPaR, as determined in accordance with ASIM D638-10, 

9 The nonwoven composite of claim 1 wherein the ductie polymer has a melting 

temperature of from abodt 4000 to about 20.  

10 The nonwoven composite of claim 1, wherein the ductie polymer has a degree of 

crystalinity of from about 1% to about 35%, as determined using differential scanning calorimet in 

accordance with ASTM D3417.  

11, The nonwoven compose of claims 1, herein the dAtile polymer is a netallocene

catallyzed homopolymer.  

12, The nonwoven composite of claim I wherein the widthS at the haheight othe 

endothermaieak of the second polyolefin composition is about 5"0 or more. as determined using 

differential scanning calorimetry in accordance with ASTM D-34 17
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1 The nonwoven composite of daim 1. wherein the ductile propylene polymer consttes 

from about 0. 1 wt% to about 15 wt% of the second polyolefin composition and/or he fatty acid 

derivative constitutes from about 0,001 wt% to about 5 wt% of the second poiyolefin composition 

14. The nonwoven composite of caim wherein the weight ratio of the ductile polymer to the 

faty acid derivative in the second polyoiefin composition isfrom about 2 to about 60 

15 The nowoven composite of claim ,wheen the faty acid dervative is a fatty acid 

amide such as erucamide oleamide or a combination thereof, 

1. The nornwoen composite of ciaim 1 wherein the second polyolefin composition further 

comprises a propylenek-olefin copolymer 

7. The nonwven composite of claim 1, wherein the first nonwoven web the second 

nonwoven web, or both are a spunbond web 

18, The nonwoven composite of claim 1, wherein thefirst nonwen web constitutes from 

about 20 wt% to about 80 wt.% of the compose andte second nonwoven web constitutes from 

about 20 wt% to about 80 wt% of the compose.  

9. The nonwoven compose of claim 1, whereinthe compose exhibits a cup crush load of 

about 200 grams-force or less and/or a coefficient of friction n the machine direction of about 0.885 or 

less.  

20 A multiayered laminate comprising the nonwoven composite of claim I and an additional 

layer; which is a nonwoven web, film, or a combination thereof.  

21, An absorbent artide comprising an absorbent core positioned between a backsheet and 

a topsheet, wherein the backsheet, topsheet, or both contains the nonwoven composite of claim 1.
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AMENDED CLAIMS 
received by the International Bureau on 23.04.2015 

WHAT IS CLAIMED IS: 

1. A nonwoven composite comprising: 

a first nonwoven web containing a plurality of fibers formed from a first polyolefin 

composition, wherein the first polyolefin composition contains at least one ethylene polymer; and 

a second nonwoven web positioned adjacent to the first nonwoven web, the second 

nonwoven web containing a plurality of fibers formed from a second polyolefin composition, wherein 

the second polyolefin composition contains at least one rigid propylene polymer, at least one ductile 

propylene polymer, and at least one fatty acid derivative.  

2. The nonwoven composite of claim 1, wherein the first polyoiefin composition has a 

melting temperature of from about 50'C to about 145"C.  

3. The nonwoven composite of claim 1, wherein the ethylene polymer is linear low density 

polyethylene.  

4. The nonwoven composite of claim 1, wherein the rigid propylene polymer has a modulus 

of elasticity of from about 800 to about 4,000 Ma, as determined in accordance with ASTM D638

10.  

5. The nonwoven composite of claim 1, wherein the rigid propylene polymer is an isotactic 

homopolymer.  

6. The nonwoven composite of clam 1, wherein the rigid propylene polymer constitutes from 

about 80 wt.% to about 99.5 wt.% of the second polyolefin composition.  

7. The nonwoven composite of claim 1, wherein the ratio of the modulus of elasticity of the 

rigid propylene polymer to the modulus of elasticity of the ductile propylene polymer is from about 1 

to about 50, as determined in accordance with ASTIM D638-10.  

8. The nonwoven composite of claim 7, wherein the modulus of elasticity of the ductile 

polymer is from about 1 to about 500 MPa, as determined in accordance with ASTM D638-10.  

9. The nonwoven composite of claim 1, wherein the ductile polymer has a melting 

temperature of from about 40"C to about 120*C.  

10. The nonwoven composite of claim 1, wherein the ductile polymer has a degree of 

crystallinity of from about 1% to about 35%, as determined using differential scanning calorimetry in 

accordance with ASTM D-3417.  

11. The nonwoven composite of claim 1, wherein the ductile polymer is a metallocene

catalyzed homopolymer.  

AMENDED SHEET (ARTICLE 19)
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12. The nonwoven composite of claim 1, wherein the width at the half height of the 

endothermic peak of the second polyolefin composition is about 5C or more, as determined using 

differential scanning calorimetry in accordance with ASTM D-3417.  

13. The nonwoven composite of claim 1, wherein the ductile propylene polymer constitutes 

from about 0.1 wt.% to about 15 wt.% of the second polyolefin composition and/or the fatty acid 

derivative constitutes from about 0.001 wt.% to about 5 wt.% of the second polyolefin composition.  

14. The nonwoven composite of claim 1, wherein the weight ratio of the ductile polymer to 

the fatty acid derivative in the second polyolefin composition is from about 2 to about 60.  

15. The nonwoven composite of claim 1, wherein the fatty acid derivative is a fatty acid 

amide, such as erucamide, oleamide, or a combination thereof.  

16. The nonwoven composite of claim 1, wherein the second polyolefin composition further 

comprises a propylene/-olefin copolymer.  

17. The nonwoven composite of claim 1, wherein the first nonwoven web, the second 

nonwoven web, or both are a spunbond web.  

16. The nonwoven composite of claim 1, wherein the first nonwoven web constitutes from 

about 20 wt % to about 80 wt.% of the composite and the second nonwoven web constitutes from 

about 20 wt.% to about 80 wt.% of the composite.  

19. The nonwoven composite of claim 1, wherein the composite exhibits a cup crush load of 

about 200 grams-force or less and/or a coefficient of friction in the machine direction of about 0.885 

or less.  

20. A multi-layered laminate comprising the nonwoven composite of claim 1 and an 

additional layer, which is a nonwoven web, film, or a combination thereof.  

21. An absorbent article comprising an absorbent core positioned between a backsheet and 

a topsheet, wherein the backsheet, topsheet, or both contains the nonwoven composite of claim 1.  

AMENDED SHEET (ARTICLE 19)
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