02465.0140WO01 Fibrillated Polyolefin Foam Background of Disclosure
Field of the Disclosure 10 0 1The present disclosure relates generally to
the production of polyolefin foams for applications in absorbent materials.
Background Art 100021Absorbent materials are used in many personal
care articles ranging from baby diapers to hygiene pads for adult
02468.0140WO% .. . . .
incontinence and feminine needs. The efficacy of absorbent articles is
dependent on several properties of the core absorbent material including
high void volumes, hygigpiiiligity. Psiysielianeyappeed of absorption, and
the ability to maintain void volume when wet In diapers, for example, the
absorbent core must quickly acquire fluids, distribute it in the void space,
and act as a temporary iBsatyRiaHaBfthe Gupee absorbent polymer (SAP)
can absorb and hold the fluid. [0003]The properties of absorbent materials
are generally affected by theelheflioenithosynich they are deposited on
their supporting surface. For example, wet laid materials generally suffer
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when wetted. The development of absorbent foams has proven promising
[0002] addresShigrsorhaasfribksseestrofidoming ©er0sd4 e ariiclesrdnigagirom baby

maigpials (hich cam eXRiRIL RiAN RS CHRRCY B RRSHIES nale 0enRrafitacy of

made from low density elastomers, plastics, and other materials with

vario QS For8UiGlss. 1§ HaPE dratsiR BESTEhRTRR G T AL Sor i Tkt erhalstia!
opeilcéitiglatgiclose daethdarhfléxitiigiciigidy setisillatcangayinidetic:rdpanand

cellular foams have.interconnecte res, or cells. and.ar itable fo
e R R 8 A B AR Y A B e

pofe’ gruekisichit e Stuftof bt yok e seadi sprephphdagb sa temporary
Flexibleosioanns warupenshsiesenr ADaaEb (nma cts Wikoas b e dekingealuid.
delaminating. Reticular foams have a very open structure with a matrix
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on a substrate or conveyor belt for drying. An example of a polyolefin froth
fodRe PRI &ade according to such a method is shown in FIGS. la and Ib,
SEM image of a_cross section (FIG. la) and suyrface, (FIG. Ib) of a prior
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typically stronger than the osmotic absorption pressure of the SAP, the
foam may retain at least a portion of the fluid, preventing absorption by the
SAP. This results in an absorbent core having fluid available for rewetting
skin when a load is placed on the core.



[0007]Another challenge in the formulation of frothed type foams is
inconsistent and undesired foam collapse during the drying process, thus
making the properties of the foam difficult to control. Fiber-laden foams
have proven utility in reducing the degree of collapse during the drying
ascsddiQoess. U. S. Patent Nos. 6,261,679 and 6,603,054, both issued to Chen
et aI0 describe methods of making absorbent materials having a base
material of cellulosic or other similar fibers. Both the '679 Patent and the

OEféaElatﬁlaﬁ@lésglﬁﬁ%h&tima&eyhydeo@fﬂimh%&sﬁoa%mﬁwmmmnsist of
predominant tructura com fg{igpsor ee%fo é%om r|§|Ir11 j
to I@@/o lcros So "th asso%‘ %1 s Mass, 50 ymre ing

[000§§ent th%t mtsS Satin g”}ljr? %h epiedt d¥ ldkgcl'igg({sa gg l%&OMEgﬁl ?ound in

maining 10% mass o oam 0008]Accordingly, there exists
comm@mlgoa@e@méu%sdﬁbeﬁnqm% %@ﬁ%@@é@%ﬁ@té@dﬂﬁb@@ﬁgﬁmﬂf air

In#he RRoLRSsuit ispasirable 1R InaPEinbiahiyait ylmes anEiRcieasting

the surface openings to reduce capillary retentt%ﬁn of fluid, Summary. of

DISHIBSHUS 05081 Bie 48PETT: e BB i< BLRF ol hrg ot
methenlfor Ggenesating hithsrimaptastie feapbirtiid an aspieous dispersion belt

S eSS T AT v

froteibrabitizhey suviiEtEntito the HyaeouR\HiBsersidn earfsripcaomXirel 2) and
addingca fiher to,sher mitidiesapdikabhing:dae RHxUra iokseatenartiotha these

removing at least a portion of the wat rinth froth i‘& éreate a foam,
et Mo

WHEFEIH e RN Geara B Ags'a Y %eeIILT i fibrit PRk G inuous
[06&0} @i otfer aspestpémbgditventsidisslosel baleimrélatethdoandslarger

havgpgtm%rmgm%%ﬂg Haged: Jldlalsd d@;gl@tlﬁg'%% E%EE%M&B%’P The

oam has an average density of about /cm3 to about O

g/cArB1arY PastacerimBtdimets, e Rfammwogé BERRT &iF é‘b%?b’@m some
artglgesuah asahabysipeleadiervnineg m@eq)@ﬁ@dac&a@rpﬁﬁuﬁm such as

'”%Ss,“tf{‘eg‘ce E%dé‘%t dasm%“{‘gnd&e%%'c” KhES % &RUI91G Eﬁmn %EQ%déC%'at
garmen rg icaf dra ery, a wiping el, a'wi mgs onge,
pa‘@ha@}mtg: rﬂa@ﬁ mgrb@ir(ersa&p@e@aﬁﬁf@zdﬁbamég@ssofYﬁ@dmi@@drém is

W'%Q%&Q%@Rﬁ%@%ﬁm the following.desesiption and alirched Claimarbed
Brief Summary of Drawings [0012]FIGS. la-lb show SEM images of a
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cells of the cellular foam is typically stronger than the osmotlc absorption pressure of
the SAP, the foam may retain at least a portion of the fluid, preventing absorption by
the SAP. This results in an absorbent core having fluid available for rewetting skin

when a load is placed on the core.

[0007] Another challenge in the formulation of frothed type foams is inconsistent and
undesired foam collapse during the drying process, thus making the properties of the
foam difficult to control. Fiber-laden foams have proven utility in reducing the
degree of collapse during the drying process. U.S. Patent Nos. 6,261,679 and
6,603,054, both issued to Chen et al., describe methods of making absorbent materials
having a base material of cellulosic or other similar fibers. Both the ‘679 Patent and
the ‘054 Patent disclose that these hydrophilic fibers should comprise the predominant

structural component of the absorbent foam, comprising up to 98% by weight of the
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[0014]FIG. 3 shows an extruder that may be used to form dispersions in
accordance with embodiments disclosed herein. 02468.0140W01
[0015]FIGS. 4a-4b show SEM images, at 1000 utn resolution, of a cross
section (3a) and surface (3b) of a polyoletin foam made in accordance

wase Niene embodiment disclosed herein. [0016]FIG. 5 shows an SEM
image, at 50 um resolution, of a polyolefin foam made in accordance with
one embodiment disclosed herein. [0017]FIG. 6 shows a close up SEM
imiage’ aitnh6s UM nesighntiobe ofi agcrees- Settists ob a sug Birtihe pohydisfidibers
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[0008pPsorbent matgrias faeiseinRersepRisar aksarientadkisheaandcles with
methods for making absorbent materials. In particular, certain, . . .
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formed from aqueous dispersions of polyolefin particles that are combined
with polyolefin fibers. In tifeuiohewired Bisstadption, numerous details are set
forth to provide an understanding of the present disclosure. However, it
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dispersion, wherein the aqueous dispersion may include a thermoplastic
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such as high shear mixing under atmospheric conditions or optionally
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drying or femovi an| medium. As used herein, drying and

removing may be used jfjieicangaabds BRfviRgy include thermal and/or
mechanical removal of the liquid medium.

[0012] FIGS. 1a-1b show SEM images of a cross section (1a) and surface (1b) of a

polyolefin foam made by the conventional method.

\
[0013] FIG. 2 illustrates formation of a foam from a froth in accordance with

embodiments disclosed herein.

[0014] FIG. 3 shows an extruder that may be used to form dispersions in accordance

with embodiments disclosed herein.



[0021]The term "foam™ as used herein refers to a resilient structure formed
by removing a portion of the liquid medium from a froth, e.g. at least a
portion, a substantial portion, or all of the liquid medium may be removed.
The formation of a foam from a froth in accordance with embodiments
disclosed herein is illustrated in FIG. 2. A froth 5 may include pockets of
0248 QG 7 within dispersion 8, where the dispersion 8 includes polymer
particles 10 in a liquid medium 9. When the quuid medium 9 is removed
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rticles 10 coalesce an ether creating interconnected film or
strtuté s arourt)tioé entedyshelhvingor habbles agoriviag Sidbifing tenthediment
resulting.gtiugctyre 14. Film formation may depend upon variables
including the melting point of polymers within the froth, the rate of removal
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in pther embodiments; and O to 8 percent in yet other embodiments.

[0022]Aqueous Dispersion [0023]More generally, embodiments of the
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evaluation. Some semi-crystalline polymers exhibit a DSC endotherm that
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melfing points may arp suc ra portion of the polymer melt
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In gther embodiments, the polymer may exhibit broad melting
characteristics over a range of about 20C. In yet other embodiments, the
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-methyl- 1 -butene, poly-3-methyl -1 -pentene, poly-4-methyl-1 -pentene,
ethylene-propylene copolymer, ethylene-l-butene copolymer, and

propylene- le butene copolymer; copolymers (including elastomers) of an
alpha-olefin with a conjugated or non-conjugated diene, as typically
represented by ethylene-butadiene copolymer and ethylene-ethylidene
norbomene copolymer; and polyolefins 02468.0140W01 (including

alactomare) crich ac connlvvmeaere of hwo or more alnha-nlefine with a



olefin interpolymer of ethylene with a comonomer comprising an alkene,
such as 1- oetene, The ethylene and oetene copolymer may be present
alone or in combination with another thermoplastic resin, such as
ethylene-acrylic acid copolymer. When present together, the weight ratio
between the ethylene and octene copolymer and 02465.0140W01 the

0468 %t V{/?éne-acrylic acid copolymer may range from about 1:10 to about 10:1,
such as from about 3:2 to about 2:3, The polymeric resin, such as the
ethyiePerMIERE AP AR A% BV e AJEsialliinieh lassitan abatbn, or a
50%, such a.s less than about 25%. In some embodiments, the
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Embodiments disclosed.herejn may also.include a polymeric component
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interpolymer is an ethylene/a-olefin block interpolymer. Another example
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intatpobimer:s hedollowing @estr pliomtoeusesiamedhe interpolym.ei as

having ethylene as the majority monomer, but applies in a similar
[0020P468.01\AME frspesido propylene-based multi-block interpolymers

with regard to general polymer characteristics. [0032]The ethylene/a-olefin
[0023]ulti-blodkocopslymbys mmaodonspiisefethylerrscahdiorlesoremolae to aqueous
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by multiple (i.e., two or moregﬁ?locks or segments of two or more
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vadisuserisodimeltsihbigan integer greater than 1, such as 2, 3, 4, 5, 10,
15, 20, 30, 40, 50, 60, 70, 80, 90, 100, or higher; "A" represents a hard
block or segment; and "B" represents a soft block or segment. Preferably,
A's and B's are linked in a linear fashion, not in a branched or a star
fashion. "Bard" segments refer to blocks of polymerized units in which
ethylene is present in an amount greater than 95 weight percent in some

embodiments, and in other embodiments greater than 98 weight percent.
In nthar worde the comonomeaer conteant in the hard cenmenite ic lace than



92468.0140WO01 [0034]In other embodiments, the block copolymers do
not have a third block. In still other embodiments, neither block A nor
block B comprises two or more segments (or sub-blocks), such as a tip
segment. 100351 The multi-block interpolyrners may be characterized by
an average block index, ABI, ranging from greater than zero to about 1.0
02468 YHE A molecular weight distribution, Mw/M," greater than about 1.3. The
average block index, ABI, is the weight average of the block index ("Br) for
ch of t alymer fractions obtained in preparative TREE from 20C and
[OOZ%iOC, wiﬁﬁﬁn"‘.ﬁ@f‘éﬁﬁ%ﬁsb”f 5C: ABI = (w,BI;) where B, is the block index
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TREE, and w1 is the weight percentage of the fraction. [0036] Similarly,
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e

d .
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"hard segments” (which refer to the crystalline segments o
intePPONRRER MASIRHAp JEXTRAt I oPFoFss I hherad ined e giangrarefher than a
segpaBRicCampesitinn is dekaan cdnsi dofe@nsl A aVale S Sehtednoseme

for QQQISS?Q %Iggfglolxettpé/ I&Q&r@%@s‘? %9%@%'%]05\11‘6 have a single melting point
while other polymers have more than one melting point.

[0027] In some polymers one or more of the melting points may be sharp such that
all or a portion of the polymer melts over a fairly narrow temperature range, such as
a few degrees centigrade. In other embodiments, the polymer may exhibit broad
melting characteristics over a range of about 20°C. In yet other embodiments, the

polymer may exhibit broad melting characteristics over a range of greater than 50
°C.

[0028] Examples of the thermoplastic resin (A) which may be used in the present
disclosure include homopolymers and copolymers (including elastomers) of an
alpha-olefin such as ethylene, propylene, 1-butene, 3-methyl-1-butene, 4-methyl-1-
pentene, 3-methyl-1- pentene, l-heptene, l-hexene, 1l-octene, 1-decene, and 1-
dodecene, as typically represented by polyethylene, polypropylene, poly-1-butene,
poly-3-methyl-1-butene, poly-3-methyl-1-pentene, poly-4-methyl-1-pentene,
ethylene-propylene copolymer, ethylene-l-butene copolymer, and propylene- 1-
butene copolymer; copolymers (including elastomers) of an alpha-olefin with a
conjugated or non-conjugated diene, as typically represented by ethylene-butadiene

copolymer and ethylene-ethylidene norbomene copolymer;, and polyolefins



JOO381TAB is the ATREF elution temperature for a random copolymer of
the same composition (having an ethylene mole fraction of PAB) and
molecular weight as the 02468.0140W01 multi' block interpolymer. TAB
may be calculated from the mole fraction of ethylene (measured by NMR)
using the following equation: Ln PAB = a/TAB where a and f3 are two
02468 88HStants which may be determined by a calibration using a number of
well characterized preparative TREF fractions of a broad composition

rangor RRROMMEKALY QL wellchasasirtizeg raRdam SHHYISNECORRINMALS a

with narrow composition. It should be noted that a and [3 may vary from
instRARiBREd SR trrRkreRiet diRnsy 8 Rl dmesanis Ly stavaspe-propylene-

appHARIale: CAIYIRHRR, CHRYR:HETh thel BRIV e 6PMPARHORQJIRIBEESkhylene-

using appropriate malecular weight rang nd cemagnorner type for the
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CUrV&ﬂ%}%@,‘“&M%%@HH?\"%8@81‘986%@%{‘8}9QM@Q&Q%M%?H%%&%a,

be essentially negligible. ITn some embodiments, random ethylene
copbirfefs &S idparatiiel TRERFRAHONHS GriartrEppdlyFRerathylene-
satighycthpdeliawingpeiatianshipedio RopoiRdéS3(Tdrimng QBalQoBetheas
above calibration equation relates the mole fraction of ethylene, P. to the
anaRHE FRiEE ‘éﬁi%i’on A BRI GrY AT REORO FSP arr SN DS fis s yrene
randopolgoiealymers: and/Drlpsapirativecl RERfeacticnasofthra@adnethylacrylate,

compasition I mcopolt mers, I.x IS REF temperature for. a
i i R S IO LI SR
fracHORsBRIEE, STRENH A9 e Tl cOrhtEd e M ARTFRR Ry Iess-£ipclabng elesppmers)

PXosighgs efyyigpsnpie ftassivniaea Zandom.conRlysper AhtRe RADRoprene-
com osition_{md Eavin an ATREF temperature of Tx, which may be lorid

calcUtated HomLh PROZ T8k L13Y {B5aciOme %Bﬁ‘c‘}l%k%ﬁd”é&yb%ly‘fo‘?‘ onee,
eachopyepalidtive FREESr aotidrrlisoobtainedidtine wdighteaverdgedslqoiymethyl
index, ARl 19k f@f?ﬁl%?l%@(ﬁ%rym@yﬂ%‘?y%ﬁéﬂﬁ& IR 306, nylon 6,6, and

embodiments, ?reater than zero but less than about 0.4 or’from

abol 10?1 {atBETBaM SRehEfBd ANt ABIYSRMaRer RAabdie and
0.4 psighup/lenabeuphididteypslotagioand) dineris A8 shoylanaets the; and
range, 9 fom ahaut 0:k 1o about Ouf om abpul 020 hoHL O 7, AL o,
abott 06 1o about 0.8-1h some embodiments; AB? 15 A the ra{lnggo rom-
abotsded wolabsut (copdipmrrbdurd Bnerabaiteisd ordrorniafisussls 4p vinyl
abo&ﬁe@até; Uﬂ’lm ﬁ%@&gngtg 59@@9% QJ@A’&'EQ %@%Ii@e,s\tﬁlﬂ%{‘&psﬁeﬂpﬁs esters

from about 0.3 to about 0.4. In other embodiments, ABI is in the range

} of

fron? BB GAY P 86T, AR FREHT BBsTH0. 518 U0t doBatoh BEdar yiate:
to atsobiityl OacH2468.044HWOdcfytar, aleut ). 7atoyadauiphedyfrommake Utk Byl
to abaut 1. rfr 9.10 .0. 100411Another characteristic
of oy B OB ko MR L N SR e,
leaspehecpityridefractibinidsichiriaipb &eisedinesiny prdpesdtive MREPening
whetgindbgsfiaetion Hasahlosk jodex-araatar thamabaut OrleanetURsttay be
about 1.0 and the polymer having a molecular weight distribution, M"/Neln,
gre XSt BT ABGCL B SAPLIRE W BRI the polymer fraction has a

ock index greater than about 0.6 and up to about 1.0, greater than abqu
002 g (B T R RO e S USSR o B Apha-
greaieﬁrthanr.abbum o aﬂdlapetwidb@@bm@lonne@)mmﬂbgdtmvékﬁB¢,the:h as 1-
polyyaer dragfionias,a pleckdndex gieater ihanahutd A@RbIR té?n%g%%on

1.0, greater than about 0.2 and up to about 1.0, greater than about 0.
andlipf tarapsutthconeplastsr it apdutd Arakiaaprislisotid Twobmereadicn
thanahoutéhdiandmp kRiahorib. Gt stllinthereebodimense WPolymer and
polymer fraction has a block index greater than about 0.1 and up to about
0.5, greater than about 0.2 and up to about 0,5, greater than about 0.3

and up to about 0.5, or greater than7about 0.4 and up to about 0.5. In yet
other embodiments, the polymer fraction has a block index greater than
about 0.2 and up to about 0.9, greater than about 0.3 and up to about 0.8,
greater than about 0.4 and up to about 0.7, or greater than about 0.5 and

up to about 0.6. [0042] Ethylene a-olefin multi-block interpolymers used in
oambodimente diceloeed hearein mav he internnlhvvmere of ethvlene with at



02468.0140WO01 anionic or cationic living polymerization techniques. In
particular, compared to a random copolymer of the same monomers and
monomer content at equivalent crystallinity or modulus, the interpolymers
have better (hlgher) heat resistance as measured by melting point, higher
TMA penetration temperature, higher high-temperature tensile strength,
02468 dRdr higher high-temperature torsion storage modulus as determined by
dynamic mechanical analysis. Properties of infill may benefit from the use

of eaﬂkbaﬁy@f%@&%&ilﬂﬂ&m%wm& IS RRlYEss %ogpmp@tgqﬂ&lam 1, such

random copolymer containing the same monomers and monomer content
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5-propenyl1-2-n Isopropylidene-2-norbdrnene, 5
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may he used in accordance with embodiments disclosed herein includes
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fins for use in this odiment. are esig ted the fo
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pentene, and 1-octene. A particularly preferred a-olefin is
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polymers, especially multi-block EPDM type polymers include conjugated
or BRSBA{GHER, é?faqa%%ranéﬁad @a\ﬁmgcyér%cf@flﬁmya%ﬁ&ﬁ.@ﬂeghe
compisinghrom KatondOcaanbonss Rretamedidienes:ing/ude dpdhpentagidntlar
1,4- hexadiene, 5-ethylidene-2-norbornene, dicyclopentadiene,
cyclohexadiene, and 5-- butylidene-2-norbornene. A particularly preferred

d ene is 5-ethylidene-2- norbomene. [0047]As one suitable type of resin,
the esterification products of a di- or poly- carboxylic acid and a diol
comprising a diphenol may be used. These resins are illustrated in U.S.

Pat. No. 3,590,000, which is incorporated herein by reference, Other

chnecific eavyambnlec nf recine inchide etvivrene/methaarviate caonnlvvmere and



100501In specific embodiments, polyolefins such as polypropylene,

polyethylene, copolymers thereof, and blends thereof, as well as

ethylene-propylene-diene terpolymers, may be used. In some

embodiments, preferred olefinic polymers include homogeneous

polymers, as described in U.S. Pat. No. 3,645,992 issued to Elston; high
0246546ty polyethylene (HDPE), as described in U.S. Pat. No. 4,076,698

issued to Anderson; heterogeneously branched linear low density

polyethylene (LLDPE): heter equsly branched ultra low,lin nsi

oSt Pt DR} R ok Syl 3 DSBS e

ethetierseteniishes-olefin copolymers; homogeneously branched, substantially
[oo3BEar Thm&@@%&&%ﬁhmtm@wmbﬁ%p%ﬁ% é@%flene and one

eXample, by processes disclosed in U.S. Pat. Nos. 36 an

5, 27810, e SISl o PP BN RGBS ARLYPITERST By RefifEifigized
angyighippessuee, freedadiea))pabuneizedsibyiens polygersoan@dolymerized

copolymers such as low density. polyethylene (LDPE) oy, ethylene vinyl
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incorporated herein by reference in itS entirety, may also be suitable in
sorffé@Hbodiments. In some embodiments, the blends may include two
different Ziegler-Natta polymers. I gher embodiments, the blends may
elude blends of a Ziegler-Natta polymer.and a metallocene polymey. In. still
oSBT R SR Ty B G oo 1
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angthgek erbesiment; greatenhthan abauH:02 in anatherrmbrgiment;iAdeher

greater than about 0.93 in yet another empodiment. Isotactic triads are
R G e R
U.SoRateiNoy Gy, 1R drd\WQRore 1d4apshiel efentstthgadptaldtighylene.

Se%%ﬁe%%gﬁgam%gftﬁetsﬁgr YRildn-Lhe COPRNEE BRAIRCHIAGRAN which the
determined by 13C NMR spectra. [0053]The olefin polymers, copolymers,

iNtESFPONIRTRTE CaMEThTITBIOEK e Ao BISHHIE rREFRERS BE Hifntatanariy pfthe soft
incCesparating sdnrashivieniuneligRalg (RPN BERGaE Sttt @an 10 weight
Exemglary function 1 %{o%ps may include, f%r exam I%f et (I)gﬂlilcagg/ In some
undSitrated MSh6: ah &l-fl\jvr?%fc’florPaef %%}tblcr)lxy icAcids, etﬁi} enlcaffﬂ/ )

unsatbediedmpo fiv- @nbaifnctotral carboxypiit seideatshydsidesgsates than 20
th%@é@%&a&efggé%m&n%fé?%m%w@' GOHRSHIRY PR ARSI 0 BRreater

olefin polymer, orit may be copolym ized with ethylene and an optional
addiBnat CHHBROIREFTH f@”ﬁﬁ%n%ﬁfbﬁ?ol‘yﬁﬁ@td?eé%ﬁ%eﬁ&afﬁ’é Rifctionyrisht
corpgoamerang aptioalyigthgecemonomertshiesns damgiieg in various
functional grgg{g; onto polyethylene are described for example in U.S.
Pafifts MOS8 4°78%:890, 4,927,888, and 4,950,541, the disclosures of
[0033hich arelinconperabediienainbyloeterantcs irldtisinentirekym@nistributed along
parl%%“'%‘%rsc f;lilllnfl'.lﬂxc(g Qra\!v I sl;I S0 o@f(eég %?yqxgrrsl%g %9 aS\ILQIrs]g'ucture like:
amount of the functiona group present in the unctlonaflpo ymer may vary.
The functional group may HegreséAtiFB&n-difount of at least about 1.0
weight percent in some embodiments; at least about 5 weight percent in
other embodiments; and at least about 7 weight percent in yet other
embodiments. The functional group may be present in an amount less
than about 40 weight percent in some embodiments; less than about 30
weight percent in other embodiments; and less than about 25 weight
percent in yet other embodiments. 100551In other particular

embodiments, the thermoplastic resin may be ethylene vinyl acetate
(E\N/AY haced nnlvvmere In nther embodimente the thermonlactie recin



02468 0140WO0 | embodiments, the ethylene-octene copolymers may

have a density between 0.863 and 0.902 g/ce and melt index (190C with

2.16 kg weight) from 0.8 to 35 g/10 min. The ethylene-octene copolymer

or interpolymer may incorporate 20-45% octene by weight of ethylene and

octene. 100571In certain embodiments, the thermoplastic resin may be a
24688188 Ylene-ethylene copolymer or interpolytner having an ethylene content

between 5 and 20% by weight and a melt flow rate (230C with 2.16 kg
[00¥4§I9ND) rgm Qe é%t?o%(?&%&@, mghlﬂll%'ag&ggﬂé%gﬂ%%%v%h:?thi d plock. In still

op 0 lymer may

propylene-ethylene copolymer or interp "have an ethylene
com‘gﬁ’t pebréegsaneithicvrlegk Welghbhsd B prElpisss Mooy 230 sgathents (or

2. 16 kg weighthfron alitosd88.a410 [0058]In certain other embodiments,
the thermoplastic resin may be a low density polyethylene having a

[003Rdnsity bdtifeBh b bPTkaHtemR OB R P MERTHAEK1AD0E Mt srieskhock
weighix frami OrdntonkORdal Qroater [BAH IS sonteembodinentsotbailar weight
thermoplastic resjin. may have a crystallinity of less than 50 percent. .
ot O B R T ts v R R B L. s he
pereeisht lavgrgotiéherhisbdirentsE Melorysthltifibe rolayeafigetvonetained in
20 ﬁ%ﬁ%%%&@@@plﬁ%ﬁom% embodieeRis %@n@@ﬁﬁﬁ%ﬂﬁﬁ@ resinis a
semi-crystalline polymer and may have a melting point of less than 110C.

In other embodiments, the melBAg polnt Blay be from 25 to 100C In yet

other embodiments, the meltin int mpay be between 40 and 8§5C.

100611 n%gbﬁ%e%eem R |nl1negr€f s,%fe%% elrmafg%ﬁg%%co}bé%% frsl%ngjgg%%y 1618?%’11 e
andbiainehiveregkibes FRES o tenpbasiehoplesmtrgarited’ fraiber

(oo Podiments, e @lass HANSIon BIRLIA G M B5 e Eﬂe%%&}g(%inafter

In"yet other embodiments, the glass transition temperature may be from
507ferse .12 00 6h4 I eRdarr B o B h i ctRectR T dpflasticndshes Mgfned as
haveilawgeight average molecular weight greater than 10,000 &Mole. In
other embodiments, the weight average m Eﬁ o, %%2 5ay be from
20,000 to 150,000 g/mole; i t other.embadimems; 0,000 to
100,000 g/m%le. dgéé%ﬁg ﬁ%]qo%%rgéem%gré ermopltagtic resins may be
contained within the aqueous dispersion in an amount front about 1% by
[003W¢ight to FabeutiOpdlylnyr\ieigiot pBlyindfihéd 02468 ITYOWO Todiokdsg E@rations
insgggtg%f@gim%ri%qm}as%%erlgls%q@y be present in the agueous
dispersion in an-amount from about 10% by weight to about 60% by
weight in one emboditient-dnd:abgui,20% fa/abodir5a% by weight in
another embodiment. 10Q64Y31abilizing AgénP, — LnP,,

where Tx is the analytical temperature rising elution fractionation (ATREF) elution
temperature for the i™ fraction (preferably expressed in Kelvin), Py is the ethylene
mole fraction for the i fraction, which may be measured by NMR or IR as described
below. Pap is the ethylene mole fraction of the whole ethylene/o-olefin interpolymer
(before fractionation), which also may be measured by NMR or IR. T4 and P, are the
ATREF elution temperature and the ethylene mole fraction for pure “hard segments”
(which refer to the crystalline segments of the interpolymer). As an approximation or
for polymers where the “hard segment” composition is unknown, the Tx and Py
values are set to those for high density polyethylene homopolymer.

[0038] Tag is the ATREF elution temperature for a random copolymer of the same

composition (having an ethylene mole fraction of Psg) and molecular weight as the

10



[0065]Embodiments of the present disclosure use a stabilizing agent to
promote the formation of a stable dispersion or emulsion. In selected
embodiments, the stabilizing agent may be a surfactant, a polymer
(different from the base polymer detailed above), or mixtures thereof. In
other embodiments, the resin is a self-stabilizer, so that an additional
02468.0140W01 -
exogenous stabilizing agent may not be necessary. For example, a
self-stabilizing system may include a partially hydrolyzed polyester, where
by £ARBIBIRARAPQFHE Wi AR AAHEMPASE (R RAIKEHIGE 1BRIAANT ethylene
surfactant-like stabilizer molecule may be produced. In particular, the

StABRTRG LN MRAY B2 R P HL Y &SR, a surfactant for frothing the
foam, or may serve both putpoBgs= ' Bgditfon, one or more stabilizing
ag‘e%ﬂt%r&aa)ﬁ&’ yseglin combinatien., 1000l %&8&%%}%?3‘3‘&8%5@&9 %ﬁ,‘lsem a
stabilizing agent may be a pglar pofymer?' having a polar-group as either &
copHoSIMeT el relitsebieidrednreepareiiyefdiked dradivdintenesbibrl stabitioitign

a%ﬂ&éﬁﬁ%&ﬂ@i%@roﬁﬁi% MU EQ&?JcPé?JM&iefﬁ?ﬁoﬁﬁ‘éﬂﬁ?l@n@&%&%%ﬁh
either a comonomer or grafted monomer. Typical polymers include

etFTEIE SOPRE R (AP hBeathine kA Te R dyREA KR CBPBIyTkspEent to
sightasimsdlanaiahlenndear dhe-diadenakmRMAGE Rilinikademakith

of The Dow Chemical Co ny), NUCRELTm (trademark of E.l. DuPont
e et P B e R e e
U Snpapmés syre 500ti3oprenangs 7 SR EEnta5t938 agiforaaronf opnidiists used

INGORIRIER BAMGIRBY. refRERNES: 10 LR SRR N QlBehsuieRIe IPalY DS ation
include ethylene ethyl acrylate (BEA) copolymer, ethylene metth

[ I
mEMSEr B ERIMAT A S HPL Y FBRE B | YegNREREB AT Ues Hfect would be
ethydemneitaregkylit @ cithcopalyamsoiiayais oabéousethyldnosepayings and/or
org il will ize t 0 il
e S AV SHEh A MR Mlncpsti
acidic or basic in naturé2the stabifizihgrpolyriédthay be partially or fully

[o039putralizegwith.a agwralizingagent-.leymdherorespandiagaalt, Ip, o the
certaglﬁ,emb imer%s neutralization of the stahilizing ag{ent, such as a

AR OAKH faty hei “3?&&&‘,“&?5%%& froMRES t92089°8n L MRS B sfrdom
18:0®Qlw&ﬁléﬁwx®mrm'80/eo TROY (ﬁmaimsla:jf phsiadinwthpqssition random
enphRdIRERts For eXAMRIBR 8 Eipe GOy lIZing 296 PLIA L8P 81e same

such a5 ammonium hydroxide or potassium hydroxide, for examF%I?g. Other
neQFRRHg esriteviathamethdenrmialh FRivkRid or Sweliiay Rydrsaaisdigerm
exaipRle: dhgserhpvirgpavdinaty skill i the anywilk appikegiatgdabtherandom
selection of an.appropriate neutralizing agent d on the specific .
i e R e R s L ST
those bé orttidlated Skatbihtixart f0R68JOther stabilizing agents that may be

[0048F€d Inclydle 19ng hain fallyAFiEs 94&?{»%@9%%@@&?%}5&%9&5&9@ Malfe8lne

carbon atoms. In other embodiments, the long chain fattgﬁacid or fatty acid

sl PRy NEPETIIATY 246540 Bhr 5Ot SRS DUBYTA SRR OR P KtalBiRinky some
aggisdhalmax beiyselfudnthe practicelekthapmsent disslasuiaasiude «

joni factants, aniopi f nts, -ioni factants.
EARAYS o IO COARIETs M0 SUORALE. BArb o ArUR 10

pHosphatbs:. ﬁﬁw@ipl_eﬂsgfﬁdélidrdclgwefamaawﬂgeluﬁéoqu abermary a_rgiimes&? ,
EW&%&W&?%@H@%&E%@%@ INGIHOE PIBCk SARRY ”?% r§o&%”é%'%5?%ems,
ethyle sili I I

ne oxide an coné surfactants. Surfactants useful as a stabilizing

ageit imay e eserodiemabsurfadtan e ortiftdriversabattamdo ERtatriss. or
surtagtanis: are suibdctans that danos besanie e misalvreasted i Niednes,

polymer during dispersion preparation. Examples of external surfactants,
usEoRe ARt utfe BaHS ‘g?-déaé?&/?rb@ﬂ’%‘é‘ﬁ‘é’?ﬁﬁo‘h% Atidt Hurragrp’ from
sulfeniclacid sbdutinterfahsufacdatsamstrfactanfothabde Decamséout 1.0,
chemically reacted into the polymer during dispersion preparation. An
example of an internal surfactant uséful herein includes 2,2-dimethylot
propionic acid and its salts. [0070]  In particular embodiments, the
dispersing agent or stabilizing agent may be used in an amount ranging
from greater than zero to about 60% by weight based on the amount of

thermoplastic resin (or thermoplastic resin mixture) used. For example,
lana chain fattyy acide ar ealte therenf mav be 1iced from O B t0 1004 hy



[0071]As discussed above, more than one stabilizing agent may be used,
and combinations may be used as a dispersant and as a surfactant, for
example. 100721Dispersants 100731In one embodiment, the aqueous
dispersion may include dispersant in an amount of more than about 1% by
weight of the aqueous dispersion; more than about 2% in another
02468 @b Ydiment; and more than about 3% in yet another embodiment. In
another embodiment, the aqueous dispersion may include a dispersant
206 BHRRATOMIIESS 2R ARAYEHAYS BY WEBHLDTINERAIUERHD.9 to about
dIS ersion; less than abouf 8% in another embodimeént; and less than 5%
fé)t another embodiment. 100741Suitable dispersants for the polyolefin

[00411515i” max«ﬂa@tupleﬁadtseﬁtttatty @%iﬂ(exloétsafbﬁxergb@mdeﬁgﬁatqﬁgr@t@fgmymer
than 12 in some bodlmen s, and.from 18 to. 36 Ca%ﬁ r‘h%to s.in other
it

e rAUTERRSS Ph o2 ) HE R A PP AP Sy Rffarative
fal‘ﬂSR@(Ewwbe&mthd foyctientradizatiork ofidbre greitenthrthbono ré spdngdirig about
% S tﬂé *éPh'i %@%“HH@JM NRse. s AY.RE {RIREd | a@y Hn

|sperS|o ep, a escrlbe more fully below. The appropriate fatty

acpemgbérsanftqmwées@wt@dtt@ BelXacadafitpe fearit thichadextaaeitss than

mel SteP dndgrioslain thesasiedavsradenadiclesiacef the g%?at@rlfhan
the dlsgersmg which in one embodlmgnt is bet een bout 0.2a Z%mher

miPBRSCahAP ol 5L B HEPSRS RORP bl
In enbbdenempibeipogntetheapiiydiedia lldactqotebmwartgenl AbsizedftomiGyd to
to e&b(?u?“ FORAORIREENE OhAHBY %'Bt!h I the, %&t&'lkﬁ%%%ﬁi%%‘&?& up to

the dispers nt used to create a relatively stable a ueous dispersion of

pofpetEfhrEEeat TR BRIV aRy aeﬁbmwgl éh thérﬁ%t?a f@epfapput 0-4 and up
polyoledia pasticiassem @t@meenbs&tmw"yﬂé%meets@mwm maypbe index

the same. or dlg)fere(bﬁl the frgth %blllzm%ﬁyrfa%taq u;ed in the 1€ bout 0. s,

eater t out 1f11% ? dI
Su sequen prepara ono he Trot ISpersion ormua 1ons

109#7EDibperbion ﬂa?mmatmtvsalbpab@ésdmmeawnﬁlenﬂbgdtrﬁérﬁed up to about
dl%:g)S%i Q@r&%{%mﬁ atl{glﬂglfﬂt%g'ﬂmn%%@ WL inBex greater than

thermoplastlc resin, a dispersion stabilizing agent, and optionally a filler.
withoddheepda'ne ﬁt’@%%&%ﬁ%%%t?f’éﬁa"th ftep AR IB Rk iSigrater than
agestytin. samenp obbdimenisrihedeetmoplastic.fesid wpay domrise
tween t 30% t0.99% (b ight) or, the total moun of bas
mMgilymer %g ﬁo‘iz?b ar%‘dgéo sﬁgrz%%ogtmﬁrlszm ag gent | O(%Hnen% disclosed
cohspositiey. hﬁomep@mb@rdum‘"entlsylme mehmbbmtuerreéﬁwﬁaaméﬁpns&e
bethg ol%%gt%trg%/ graclg) r%g%) (Byg‘ﬁ{%'ﬁﬁp ﬁdt}&? gﬁ(@lﬁb@g}gﬂg Of%mtable
base olymer and dispersion tablllﬁ’lnd agent in the composition. In yet
othesamiged mentsntkhe tefnhdplastioresinme mah cbilprisedbdutf@0gmtyle,
Weésh?tt&tttt ¢ IRghamarpabhese AalmetAnd.diResIRIgNARIZNGolyenes,

agent in the composition. [00781In one embodiment, the agqueous

diSPEsRIBRFEREsEY hETemRtiRy Ittt ECBSIyRRSTR i Dasticie & ARG gueh
in é@grﬁgyﬁt@&%&?ﬁwolwees ARADOUE Q1R SANICIRNSI Bentene, 1-

another embodiment® and from about 1 to 2 microns. Thus, in comparison
to BBItAGrMBpRISHd M9RRaSIXEEF RN MG KD U epRIs fERbafnents, the o-
pom@l@‘uﬁgﬁsm1peﬁt@tesnara)aeneramw st maguitiele isoradiesthar theo-
fibers, g stetdtftérther below. 10079 In a{tlculer mb%démeqt the ctad e
po%;o?e ?nltlhay mt':renc?é 0‘888 yemnzercsyar? W?trlerpo’lymers of &th ethy ene "
andﬁdmppbmytene(amﬂ mmeqclnp@nt@rweps(@dbemed, frghe Sl dot @i f@leémwtlple)

[0048 eferabl; halphal lbq fi b egtesr%pslglo & ug Cb4 tghg Sentiated from
ha-olefins and most pre??ra y selectedS rom n-butehe exene and

n-seteraliqib ethiydere ceprbpytehe RofiteRt Sfahes red| nnﬁléfvl?a‘hgéft@orh ock
abgyiR 1n:8 Weldhidessent b thg PRIAISTR. WhEEs 2 SOlieka MO8l ysts, and
flexible foam may be desired, a primarily ethylene- -based polyolefin may

be selected in which ethylene comprises from about 98 to 50 weight
percent of the polyolefin, although propylene based elastomers may also

be employed. Where a stiffer foam of greater flexural modulus may be
desired, a primarily propylene-based or other polyolefin may be selected

in which propylene comprises from about 98 to 50 percent of the

polyolefin. Selected cornononia(s) may comprise the remainder of the
naolvolefin narticlee 1002N011n one embndiment the nolviolefin recin mav



polyolefin which has a melt index ("MI") determined according to ASTM
DI238 (190C with a 2.16 kg weight) from about 0.1 to 25g/IOmin; from
0.25 to 22 el. min in another embodiment; and from about 0.5 to 18 gel
Omin in yet another embodiment. In another embodiment, the polyolefin
02468re§w0may include a propylene-based polyolefin which has a Melt Flow
RAE("MFR") determined according to 2-1.STM D1238 (230C with 2.16 kg
weight) of from about 0.25 to 85 gjlOmin; from 02468.0140 WOI about 0.7
to ZRigkOmiatARoETcBeimant e Aot 14 10,8003 YeLARAIBRE, o
embodiment; and from about 2 to 50 g/10min in yet another embodiment.
[0083{fIbrraReRBSHiffe Mt tESo SRR RdmE)RADFSateR ot equivalent
etmriandthagest padvolefinthavingmigenrsithianGiagiraipphpube. 348stnce as
0.925 glee; from ahout 0.85 tq 0.91 in.gnother embodjment: from about . .
ot LB R R B R P Aottt e
yetempitigire b llimengtioos2adigholdighabpokretefiniopartislady modulus
suifed derHsed B¢ H]Jﬁggx'f@ %&ﬂi&?ﬁaﬁb‘?ﬁ%&—? UP‘lﬁoﬁéﬂiQQ BP l}{mﬁﬁ?aqb enefit from

ethylene and 1-octene or I-butene, where ethylene comprises from about

50 5 geepremRe bR et EdpeRmiFRebrRCESoenmRSEd 4Rt Ao m
abeolidibrier @ peiigentthy weaighhoefdhecopaywmebineanother:, the multi-block
empediment.. and & qctene or Lbutene. somarses flom ahaut 40,(0.50
percertt by weight of the copolymer in one embodiment and from SBear 15
to ksvpeptiert ivlevaiehthogitbreccepolgnstanite.dngtive teernrivodathe higlaandblocking
whesethe Stidepe.gapolrnes haseMelkindexan g famshr wlaaAQre,

30 g/10min in one embodiment, and 0.5 to 20 g/10min in another

emBefiERY (O SBIRRYRET BrefeYAl et e oRsHAS 1BFSSa iFptistnce,
disdlgisunetaxei co fobamersteitd- pilopetilans etprglese, 1-octene, | -hexene
r 1-butepe, where 1-propene compri from about 65 to 95 percent b
OO ot oS e R e SR SRS oAb B R g tidene
pereentiby Weismeeh thechisiety ivigreie arrothh dmbivdime ntnastvb tivplene, t-
1-acienerdnhexpnaiy fRutene samprse o Bl %&&&%ﬂgrg@fg&&% and

weight of the copolymer in one embodiment, and from about 7 to 2

peﬁggﬁ%wé%aﬁf%% e LS STy RS i SRS RS Bo R R & T RS erene
thensdp Oly Mg mhdshia, Mgiv FtwdRateisanging o diabgutH3 o8& W 10min

004i§|1:ne engboqi{nent and from %:)o t].4 to 55H9/10min in another . )

1004 bodinet: A0 08I THN HREFh oP ISt CHRRRSRd Y aigsiidonteisbhi g™
agentichrd pleferablyydispdrskdcimbardtiglivd arieding fwhich in d6nerbon atormns.
embodigients &BieTJh-Same A RRYINERI% AU Tigent Rasasadded Qi

neutralize the resultant dispersion to achieve a pll range of about 6 to

abBhin 429yFartisiey evfodimédrdcsifiiient Kaeead v el ho sivdinrgin 1.9-
a pichabveenrakpul wtiabauichie. WNater costent of thargisparsiQRdimay 3,7-
be controlled so that the ined content of the thermoplastic resin and

S Ao 20N B CONENETe betea BBtut SREEF  ©f
abdhy I ytinenolande filndanotnene nsbeiiimerny, theysbliddioontentchanges 3-
bepyaen Algh0346 -QMQW&?%@??’%@&Q%%Z%%% (QWRB%H}%?O(;Q%@&diem,

another embodiment, the solid content ranges between about’30%
ab¥ttt 5095 -FREnaliteiier frdvengnbridscfetandtiveremddndeitakpidroindene,
Eo.ﬂ'@@@m@[iggg@g@%ﬂ& laaiwﬁ@f Rra bt 4 0%y 00aon) ,lﬁ@fﬁte@%&d&l@h&”ﬁ@?yh
y weight). 5|Dispersions far in accordance with embodiments o
8 SPRER: R kg e A BB PHEIR A Bl At e 2
sizedivbetwee@iNRD Ut- A Gpto bt Bdmiicr snsotmopthidesnibodimenis;, 5-(4-
dispersions have aaysrage particle sige ofifiom. abowt 0,810 about L.z,
microns. By "average particle size", the present dlscrosure meéans the
vol\piternsearrpharehosizdcrs. Pidrad arsasurahe paftitlesipae EPDMs, the
lasprdiffrastiondiesbaiquasmay beemplayed fanexampley A RRIGIS SiF8ene
in this description refers to the diameter of the polymer in the dispersion.
For polymer particles that arc not spherical, the diameter of the particle is
the average of the long and short axes of the particle. Particle sizes can
be measured on a BeckmanCoulter LS230 laser-diffraction particle size
analyzer or other suitable device. 100861In a specific embodiment, a

thermoplastic resin, a stabilizing agent, and a filler are melt-kneaded in an
aviriider alona with water and a neritralizina anent <irich aec ammonia



embodiments, a kneader, a BANBURY(r) mixer, single-screw extruder, or
a multi-screw extruder is used. A process for producing the dispersions in
accordance with the present disclosure is not particularly limited. One
preferred process, for example, is a process comprising melt-kneading the
above-mentioned components according to U.S. Patent No. 5,756,659

0248 0H'D.S. Patent Publication No. 20010011118. 10088]FIG. 3

schematically illustrates an extrusion apparatus that may be used in

MR N3 9L HAG SIS A T PR IS 20 £ H 2B HSRRAITARRIS) 2 and
twin screw extruder, is coupled to a back pressure regulator, melt pump,

or §isAFIpRFRIEeEHRBBIMents also provide a base reservoir 40 and an

[004B{tial watengesrEvOl i@k Of MpeiNaIORE A BHMRNG! SREWBAnce with

[00

Desired amounts of base and initial water are provided from the base

re<BRUBHRESh A tHES TR R ess VBT BB e dpsarRyemers of ethylene, a Cy-
02468 Hb4MO0 LAY 8VIt3RIS RIB) PuAdaY BB das§do kb biNBEFBRTiene monomers.

embodiments a pump that provides a flow of about 150 cc/min at a
pradstiacdt eAtrBat SN 5 plaidertdimest ard tusnited Witdhtoftmaula
extoigec2k Anwiber RMmBodimentsr afigiddnjestionusnop pravides aoflewbon
of 300 cc/mpin at 200 ar.toli)fioo_clf/trnin.atllgg lga{. In som(f e.miti?dimentsl,
the'base and imiual Water are Sré) feated in"a pre‘heaar eP_Oi ](5%153 fodeoPyiene,
havipigrbridirvarlskithin theeatenwill rdeagrizd-thethihd aooiedistrid d-octene. A
n0Ba%nﬂ@%@%asaﬂge%swtgmgﬁalxm effie LY NG ARALEEIAIRGILARL are

the scope of the present disclosure is restricted by the claims only.

: . nly .
[0cBsOFstaEEmte MAMEHBLHIHERE BTN prbdesit-difuBslfdirmsy hsds
suagianigdospeomotertias fosspadiainyohaistaierdispergonanidyaietininclude
frothing. Creating and stabilizing the froth,during the frothing,and dryi .
o A S o Sl e
thedgoreuBniipe fsion ithe pebpokefitrrisipdWirassifighly Ereatrigdisac, 1.4-
frofiax Haiaslditionninasgeseiatiants ay SisepRe et IO IBHRYSIAALEQHS 5-
wetting. of dried foams, if desired. [0,09%]Suitabefr th stabili_zingIS .
oA g BETE S ctod oM EIRUAIY. HBRSERE: S chylidene:-

surfexttamtsicln one embodiment, an anionic surfactant may be used

fﬁmi tgfﬁ}%“&?@%o%é”t%%t%'%@ei heluge egé‘ﬁ%%% %%@&%%F BEPAY or poly-

amine salts, and et OoXy ated amines. Xxamples o
nondsRislivfaeidnstinchiclechiopicttpalynbesot spedifhysethylbee s, arc
Sillicﬂﬁ%t%!qéfﬁﬁia@@; @fHﬂ(&ﬁ?BB‘}Bb@!@tﬁD&M_{%& @Hﬁd&ﬁﬁg@%&f@ﬁﬁ@e{mma
alco ethoxylates o roup caontaining more than arbon atoms.
0OSHE RS B S € SRS AP T S e AT e BB g, and
and msﬁhatmﬁ¢ﬂﬂ anel mgcﬁmlisiqm mmum:memMﬁdénes; polyester
pregadng &Q&%&%H&%&*‘&%ﬁ%%ﬁ%&%@'R“aﬁbap!r%ﬁ‘yﬁ%'%k%’efmwed by

carboxylic acid salts and ester amides of carboxylic fa ds%/ acids, preferably
fatty EcieRs Gomapb isrigsHoRE PredectBiBbRisfsihacid: gnisesibdmalyfrier resins

acidscpakmiiGomYHstics DlsiCo timaleipy lkiginaigisiones acidmard thedikespanediol,

j00941In some emhodiments, the surfactant may, inclyde amptioterie

entaervinritol, styrene acrylates, and mixtur ereo .
surfAttdnts s 58 a?ﬁ'lnopro onates, amptho% IC Sulfonat es, betaines,

[004& 'dazoljing hased mRnots h%%ﬁ%@f%é%?ﬁ%%@b?& 599 NETS: B Rhy ethylene.

ample, the surtactant may be
based polymers, propylene-based polymers, propylene-ethylene copolymers, and

styrenic copolymers as one component of a composition. Other embodiments of the
present disclosure may use polyester resins, including those containing aliphatic
diols such as UNOXOL 3,4 diol, available from The Dow Chemical Company
(Midland, MI).
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derived from an imidazoline and can either be the acetate form (containing
salt) or the propionate form (salt-free). Examples of suitable amphoteric
surfactants include surfactants such as lauramidopropy! betaine, sodium
laurimino dipropionate, cocoamidopropy! hydroxyl sultaine, alkylether
hydroxypropyl sultaine, sodium capyloampho hydroxypropyl sulfonate,
0248 88dium capryloampho dipropionate, sodium cocoamphoacetate, di
sodium cocoamphodi acetate, sodium cocoamphopropionate, disodium

[004261Y! inainodipronianaie, SAdi SRAABHIRAC RYAraxyReRY k3iefdie-alpha

disodium lauryl iminodipropionate, sodium stearoampho acetate, and

disoelitfia eapelmernoaipropilsaPhinelrEronarsy e BhitgHdtelap in select

surfagtiantsnkRWRei e b MaYesis o bR desede (H0BSE Surpctanislyseiils.
as a stabilizing agent may be either external surfactants or internal

[0038g rfactants. spedidie ahshirdantants migdefitactanis dh abtipmopyloecoméyethylene,
chemically reacted into th lymer.during dispersion pr. tion &
B s R A R I B e iene
bent@ne wotisnivacibeanitdaulyl soffeniemaeitinaiis|iisfaapd urtelétimobipaers
surfactantshat dabecome-saemicallyreratarini te RAlysersdisingsued to
dispersion preparation. An example of an ternal s %f%ctant useflgl\]helr]re(%;;y6 698
incIFd¥e™ Bigh SRRV APYEIERRE é‘é?&f’a?ﬁdaﬁé%‘i’g BoBin'ghe o HV70,
embgdisent, Avkiera ghetdprnedelyfabuichiie faehisldesidedsity tipelyethylene
finis m, .a saturated fatty aci riviativ .Os;.the s 1‘t t I' ol
paln?ﬂe{g}au )%%?/r%%erﬁesoél I.yOt rté-‘}}‘r?1 (gll.??fab grén?ér%c gﬁggctg%%% iﬁc?f?rjse% yiene

alky(bBiine duierssnesuscdneniienh-aliasae sthibenealhatpleiublehiolymers;
sulfepatesdislylHinbenylaneodide, Suonates cSUHRRHCIUTAS ASHEES, which

isothionates, linear alkyl (alcohgl) sulfates apd linear, alcohal ether

ST  EEEr 1548 AT T STRb ST GOraGiAnL oy ar
not heddifiiepizhar thodesusscfoyitepare theodispesdiberethegaeference; and
ou ;L%%g@&%s%S{é{efJagmgﬁs&%m J&%ﬁy%@m@@%&mt&@ 28 ten as

a particular embodiment, the surfactant may be selected from at

leastosnéent mralyrietsnsbREE)di ghy treaiexhareihimelimendE Wror

ricthanol amine, for example), an monjum salts of lauryl sylfate
[Oggcilbdecylb%?%%ﬁ’é §8W£P§§tf%}§’oﬁ8?deﬁ$c§5?§ stuﬁrff)gs,%ﬁamilg% hllgnlg'gs, Fa Nos.
dibasjtosalt ©f KsdEYI0e6id8)taducchiipeid, andlhpdufedstheEteo ity or

emb§) W?@?e&&? off %ﬂlaﬁ? 5%&90@&@@5@% ﬂ.)nyqufgtee;?@élﬂxl%%nti_rety, may also
100971Fibers 02468.0 40W0 | 100981In one embodiment, the fibers m%lde

inclUeswiahlsi P msca et ot (s ephadin Tty he Rl shef !
exampledprivalefing @alamigesapaly esierohelyareihdnrnpolhinylends may
alcohol, polycaprolactone, styrene butadienge block.copolymers or the like
Suitdh él%ol%é/% eﬁ‘i%@in%?é er:%g% g?r%rﬁfg,aﬁol%?ﬁ?yay}%%ce%ﬁﬁﬁ/g%%ylé%%t,l i Sther
polybubyidnentopolyvierscoethyienn witti bereblamdref-trefii&iceup onpindgeene
of propyiens With:eihatalala:le sy coRObimEE: Qfi Prbiene with.Qiher
alpha-olefins, and combinations thereof. In some embodiments, the fibers
[003DRY incluge faarpodihibarseAlienativabmtheishermoplasticiibess da@lymer or
include melt spun or melt drawn fibers 1(‘9rmed ftrom a%of t/h?h o]
thertSPRRLE ol TS A A A TS o SO BIREHcp goPo e
theroroptastiiolfibers masheompiise aasymthetic pobpoiefidlfibesodrtiexampyéne

of a commercially avai tic fiber.i YR, 4 simil

Polyathylene s%r%é?%c%%%%}%@b@%% %I%?E%%XR@G%% Gohpson
City nin) e seefitsansertyheompriseorvie Witth (O8D) pEREHNYIEHe dndMR of
less ghan SaRol¥YIRYY K ehAlRNELhRVERMEHBgPAihoite G:aNeh another
specific gravity of 0.96 %gm& ft other embodiments, natural fibers mggln Jbout

also B e i el RaIRBYI C:BadR A MOUTCBIRON B Ho ttoh SFHIENS
fibers.omiyekothethembasioients, thetfibersraie eenwdirkiedmonbéilatnerdt are
type fibers (i.e., fibers divided into smaller parts or fibers having a

shortened length). [0099]In One embodiment, the fibers may also
incorporate wetting agents within their structure. Wetting agents may
comprise additives such as alkoxylated alkyl phenol along with (or in
combination with) at least one selected from mono-, di-, and triglycerides,

and polyoxyalkylene fatty acid esters and combinations thereof Inclusion
Nnf cr1ich wettina acdente are deceribed in 1l K Patent NNl 4 A4/2 A RR9D



[00103]Although they are not typically blended with the particle dispersion
before frothing, due to their strong water absorbent nature, fine particles of
super absorbent polymer ("SAP"), such as a lightly cross-linked acrylate
polymer, may be evenly distributed upon the surface-of the froth just as it
is entering the drying process to provide a durable foam with extra

02462 ¥GHhent properties on that surface when dried. However, if SAP
particles are treated (e.g., with a surface layer of delayed water-solubility

POlyRRGE BUg %?ﬁn%%{a%ﬁ%é{‘@'%h BAVAEOUYLPY) ANAGEIIRRSLNGLIOR Refer o

polyoxyethylene resin), to reduce the particlies’ initial rate of water _
abs&périctintrai@cenis fremhak FdBafemitnid dhy feeprligpstemsisehlar chain

"retaigdiAbsaLPe0YMRAP:pRiticles may beneficially be added directly to
the particle dispersion before frothing is initiated. [00104]The

[0053)perabstibenilplymei{i5Af") aadigtes ysefulipambadimants multi-block

disclosed nerein a6 (hoss:(hat absor many fmes.elt Qkelaht OLS i
flui |r1{pqLYéps,?|on, uch'as moisture, water raqu ousghqw s, OA growp

paiticles sure I_Isvmémehe;EabQ@Hif}th@tﬁdmaSApsmreI@Sethéevefﬁet?@mple,
applicatiopmyneluding: diapets WaterahatHalARPUGANIANEINIRES, ethylenically

construction industry, and liquid absorbers in food-packaging systems, as
welPa i gRang-anR nidiRsl appiicaRong s paitidd CEafise ek and
the-daeuwirlytrophilit:palyresdhat @ seassiidkedaon Gapalgtadf or it may
ab%é’r?é”% large guantities gl aqueous fUjds, N SME. INANCes, CaUSING 1 an
the parﬁ)c 16 Swell up to Several imes fe ry size. These polymers are
welltkrrnhimigs thd artiahenare thiddiyreiieiidblecstmemsrcialii, MpBeSAPs other

are sreashkes, PRHRINGUHAIZEH 224680 LW TANWAE W iRES bed
treated. Preferablﬁ the level of crossllnklng is selected to i%ve the desired

SwHiRERE S hnisTial it hire datbeailt Apphcition™ ddots i prsiosyres

sonfevdiiitable SAR@nttpiccesses (kfetadingmélgolymietizatione particularly

DrOSeRSIMMRLAISPAING SABS AR disglosed in US patents 3,669,103
3,670,731; 3,926,891; 3,935,099; 3,997,484, 4,076,663; 4,090,013;

[00541093. 77614 a00u86 21 AhpgerDEenal BADIT W:s4nt 46 e 1functional poiymer may
vary. The functional group may be present in an amount of at least about 1.0 weight
percent in some embodiments; at least about 5 weight percent in other embodiments;
and at least about 7 weight percent in yet other embodiments. The functional group
may be present in an amount less than about 40 weight percent in some
embodiments; less than about 30 weight percent in other embodiments; and less than

about 25 weight percent in yet other embodiments.

[0055] In other particular embodiments, the thermoplastic resin may be ethylene vinyl
acetate (EVA) based polymers. In other embodiments, the thermoplastic resin may
be ethylene-methyl acrylate (EMA) based polymers. In other particular
embodiments, the ethylene-alpha oieﬁnv copolymer may be ethylene-butene,
ethylene-hexene, or ethylene-octene copolymers or interpolymers. In other
particular embodiments, the propylene-alpha olefin copolymer may be a propylene-

ethylene or a propylene-ethylene-butene copolymer or interpolymer.

[0056] In certain embodiments, the thermoplastic resin may be an ethylene-octene
copolymer or interpolymer having a density between 0.857 and 0.911 g/cc and melt
index (190°C with 2.16 kg weight) from 0.1 to 100 g/10 min. In other
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4,459,396; 4,654,039; 4,683,274, 4,708,997; 4,857,610; 4,985,518; and
5,145,906, the teachings of which are incorporated herein by reference. In
addition, see Buchholz, F.L. and Graham, A.T., "Modern Superabsorbent
Polymer Technology,” John Wiley & Sons (1998) and Lisa
BrannonPeppas and Ronald S. Harland, "Absorbent Polymer Technology"

02468 ¢8%0ler (1990). 1001061Froth Preparation 1001071A froth may be
prepared from the dispersion/surfactant/fiber mixture by using a

mecé}ﬁ%ﬁ'f}héﬂ%thﬂg %ﬁé&@x%hcéﬁ'&%é%%gg'ﬂﬁé‘é DXINGD056R8n 0.863

under atmospherlc conditions to entrain air or ot gases in the aqueous

phadaddt-98 ersadBaloneptoRANG MBctiAg ay Fep iy fin 3A1%{E0 min.
MiXiMge Iﬂﬁ?la{@@blﬂ&h@f:@ﬁb%ﬂ&l“@f iBRSPOMIRELRagaRERAAEII00 19 R RIARS by
than aLr /te i?le) t mag be incorporated in the froth may comprise
at Ie‘?ﬁg GB’V ?r? &he embodiment, at least 85% by volume in
other embodiment, and at leas 0% volume of th resultan frot
00 e B O S PNl ene

frotW@ﬁalyibéf raixedemgbther hﬁlmnmm aigbndﬁmw «tgrémj@ewqppurﬁgué@% by

[001081£2166 Athelk RGJNHESAISME it el Mixed e by taiEe ) Be 0 min.
exposed to%l?gh shear mechanical mixing. Durln? this step, the bulk

viscHSRM 87 TRBIHREE PP inRYASE HY TG RO ARG RF AR R WRATIPEhave
continudiyseac venes peasenintiha nftgvvaiale, sidft frodh b foraed@30he with

mmgg él}gﬂ% &e sgg ry fo of tqlg é) %froth with the desired density may vary
with amo type of fro Ifnzmg surfactant and the amount of

[005®F0ha”'§§| c%ﬁ%@f'i&r oY ERRTRARIGA MXING-ARKIGE LaRaRISQ) Whi '5’ RY Asity

into a thickened aqueous dispersion, such, as a kitchen blender/hand

mix8P KFEBAR RSP HtakFtith eNFERWARIY, 5K B2 Iigetndcamdt dex (190°C

CowiggRidingghwaziitpane o (Cowi® Ritingid.td.) may be used. The

commercial Thinners may also allow one to inject air into their high shear
[0059ixing hdadomobtiirdieeytovh¢ltesthpliasso yAl) dendiaydrothystallinity of less

02468,034 WAL 190 LA BralbaclsaRly ey DaIMERMH Bl Jerr@as@mpéefmm 5

by drawing off samples of the froth in cups of predetermined volume and
weidht Wigfithg {ﬁéﬁfFé)ﬁl’i‘fﬁlﬁéﬂbEGBnﬁﬂ&ﬂ el ieliBth g e emsasig v tie20
sampteetin commercial frothers, air can be added directly into the mixing
head to assist in development of low density froth. The speed of the
[006@bthing deviemerraybbdimersadedtrdepietisedsio attairea desietifotivlymer

dengify. &B%P'E%fabﬁ@ menpothe &M&Q%{!ﬂty THRY, DN, A EARAR QA ARANT the
0.04 -- 0.15 g/ce, and between 0.07-- 0.08 g/cc in another embodiment.

OncElHEd sk 8%@%6%1&00‘5@?&@6“ HEFFARIRAPER PRl
spreathoma substraiengicmtossenversion of the froth into a foam.
1001101Frothed foams comprising the polymers may also be fowled as
[006disclosedrirs@CTeapploation, M. RETHYRADOKO2 1593 fiked palgust 25] may
2004, prklishedias MEQ%%Q%%@@% tHarP‘ih%B@mROQt'ﬁ@fe@ﬁ%oéﬁlﬁlems the

polymers may also be crosslinked gﬂ known means, such as the use
of pERSXIHAIHOBHBHISEAHTE SiEnBe AABe2 YN Grratiatsb Ao ments,

radigdiona9@iRrioaressinkingdashriguess Tle palymers may also be
chemically modified, such as by grafting (for example by use of tnaleic

[Oﬁﬁamhythrdéu(Mﬁthh)) sitandsneartgthier @mﬁ@aagemsimm@ghmmiameight average
am'%ﬁ'é’c’&ia%‘wg%ﬁr(%f aPefr%*A%H?Jm W50 d'fﬁ:%‘ Q- S ALY a:r 0

Recovery Steps1001121In one émbodiment, the foam may be prepare

fronf{pegeonPlsgempviatf andsat Aporiddt the ligiblaglredes islerierther

of the.batherepaisd g;gﬂj@%qsepbb@@ﬁblm other embodiments, the foam

may be prepared from the froth by removing at least a majority of the
[OOGMUId/aqae@uﬁxel@me@%qhHﬁecfmld rﬂeye;tsq’iiaerrenab@ramemstmetﬁea@xeous

may,b ared by remavi ubst oft e lig é;j ueou

elenc'lre e nlg{)/fainrl%nuasL Siblo o merl? &) grea rt%% Woelllb 6%%&%%@8 fgper
than 50 welght percent, greater tham80 weight percent, greater than 90
weight percent, greater than 95 weight percent, greater than 98 weight
percent, or greater than 99 weight percent of the liquid/aqueous element
may be removed. The means by which the liquid portion is removed may

be selected to minimize the amount of froth volume collapse. In one
ambodiment the frothe mav be dried and caonvverted to foame hy heatinn



02468.0140W01 1001131As the nature of the thermoplastic resin permits,
processing may be conducted at the highest temperature feasible to
remove water as rapidly as possible from the froth without destroying the
viscosity of the polyolefin resin particles on the surface of the bubbles of
the froth or causing significant (e.g., more than 30 volume percent)
045885 Yse of the partially dried froth. In another embodiment, the drying
temperature may be selected so as to not exceed the melting point

tempgyature;gf the thermeplagtic fiRRISidnane AIMPHIMARLE MA%DE qucous

desirable to dry the froth at a temperature that approaches but does not

exCAEPIHO P A R E e eHE AORG % iR Rt howirkiiHiehy weight in one
emb@ﬂmﬂrﬂ%ﬂg A be:OE®rable dataitedh A ippekaidsehvhatsohigent.
amorphous regions in the thermoplastic resin begin to coalesce while
[00Gadeudo-csassilinkiggigetit the fibers and avoid or at least minimize collapse
of the froth before the foam has become fully "dried" in its ultimate form
[006dhd dimehsior andtatdEtist 98sentidistipercenteof stabilizitey dgetidomtmobsthe
beeq.fiicouf: Esesullipa-iriicd: Taammey Navekdensinighana!, e

0.02 to 0.07 giern3 in one embodiment, and from about 0.03 to 0.0

g/ HIZRSREIE B Minfe i aeint 2 Bbme SiHE R i é‘P‘Tﬁ@S&rfé’élm
foaraemaydhaie §n averagadhitkress rangheg Han RGN LHLCM. a self-
Othe bodr s of t ried foam may have.an avera e thi

an R o DL o (0 SRR T L el JRCoLPe sy
embodimemnze Articlestdohiprising wmbeadinmdeds obtiéatyi élddi@arxﬁmrayyester
inclygle at Igpst g aye Lol ieam Having a&hé‘é’cﬁf@ﬁﬁ@'%%ﬁfﬁeﬁ%}'gi@gn and

from 0.1 cm to 2.5 c¢cm; from 0.5 cm to 2.0 cm jn other embodiments; and
fronHBCER ke . 5%%1%‘?&@6)}?&%‘&? Bh88iRaAS St Ebﬁ?é“éﬁ%o&%éﬁ%hmg
two gyemoneyfbamsdnay: hisiamingte dudgeihe foifivatiog she fobodion@ntg serve
the twg or more foa have he s af, ferent den ities, t e sa
or d%)f?grleﬁtlgo e§|ze2{|1 or fﬁeogar%%go(?rd%f{n r‘%n%tg%rdéltl&%es ‘(’anﬁ’ét%d e in
opeflediiatfi®losed celled, etc.). In other embodiments, one or more
foams may be laminated to a substrate, such as film. 1001151Drying of
10088 roth 15 SEHHAE BRLTEH Folth: %r‘%ﬂea&&r&ghréarh%%wamw@a friving
batch pbl@ﬁngmupu%mmde@evmmomhﬁdmg fonxdmpleowenventiopalferred
forc finfrar t| I t '
hea’%r%g c?e%%kgf gehg !?él/lg y Inggge?rg%e Qat&r%ergnp:t%e%é gé]ue 551§ olefins,
bana%vmaﬁé)%%g?éoyemeéhqqmmwaaa%rémwpr&“anycal polymers

opera@ﬁ@ateﬂgrmi&t@@htreq HeACKERANdsHn the langadieiwern 409 102500

Ut S O BT A B ARy '"kre?%?ow

in aClontinab e dasinign Nh@lﬁe‘éfrr@imwwmrdrﬁdg DaRsomnbindtormes), and
SUCRERIRGE SISO Eﬁeé&%%ﬁfzﬁ% SURELAMHAREPUSN QY 4 509 302,

sequentlalg/ applled to df7y a froth to form a foam. In one embodiment, the

dryifg Fieltbethe Garitarrechie uubid & dnsrseaieieebieeinhn wisrees in its
air WE%}OV©ﬂmngﬁlfﬁlﬂB'bbgMii@@ %m&@%m&%m%@r@@tg@}gm d@lymer,

dryln y be |ev on hen the f

oo PP ST AL BHSEPLENG At SR GaHErblo, e
heat@nﬁmﬁwﬂn&mahma@e?map@@npemawdwf barel 4 SEBGE havieg ordinary skill
tempSiIire.n 1%80%%%‘3P§£%Hﬁd%m§&9§ é?éﬁﬁf I {IQEQH“ %1 WEsed.

nature and the melting range of the polyolefin resi etermlned by

[0065]SC) e”l@lﬁﬁée;%}?r %E%?Fr&" the E‘B%emeagi@ﬂ@%ﬁﬂﬁaﬁ%a}}{ r}&tﬁﬂ%q WeNS¥bilizing

bands, permitted for industrial use’in various countries, are designated in
gre &Y HENaH bl sed b nrtEBA BiThaastil Apgikesbis B the

MICE@W&’@)aﬂlﬁg‘%’édIO Inrestagneyboelslsnt R ausyalGans Bf&fﬁﬁstablﬂ@mg agem
(1992), 00118 JFoam ”“a%E rc‘? [%% ALoivpene 99%@88& S he fbers,
and dlspersmn are' com |ne rothed, "gnd’aried 16 Yorm a foam’ éach as
described above, a fibrillated structmxe may result. As described further in
Example 3 below with reference to FIGS. 4-6, the strut-like structure of the
foam includes thermoplastic fibers 1 and therrnoplastic resin 2, where the
thermoplastic resin 2 surrounds and interconnects the fibrous network,

forming a continuous web. The fibrillated structure may be cellular or, as
chown in EIC< A-A non-calliilar in annearance The foam mornholooy



ranging from about 0.1 to about 10 seconds, based upon a 5.0 rnL liquid
insult of synthetic urine at 23C on a foam sample size of 50 em2. In yet
another embodiment, the foam may have an insult strike through rate
ranging from about 0.5 to 7 seconds; and from about | to 4 seconds in yet
other embodiments. In yet another embodiment, the foam may have an

02462 NMPAYe thickness ranging from about 0.03 to 3.0 cm; from about 0.1 to
about 2.5 cm in other embodiments; from about 0.5 to about 2.0 cm in
othe i ; and fr bout 1.0.t0 about. 1.5 cm in yet other ..
embemen GO Ao B SR FISLENE for
the dhsclpaiirelizing faganis Wistlbawd Heteinsmaynbeivse dhivifatifieationaddssivm
the alyaarbri! epi& stbetuesRE HM&E%H%@%@%’&% 8- i1 AR TRn NGRS e o
briefs, training pants, diaper holders and liners, feminine hygiene )
garnetEraRiiRE ke [UeSigRE 1o JrofiBdiTiBRo YR AE Homfchefart will
the weatelarchitatatie peieiyrcontainipprbadyteexedaiRgng 0¢22deBgds on the

absorent.core refers,to e portions (6,0, lavers) of.an abeorbent arigle. ¢
whose TUnctions are 1o acquire, dlsr%ribuate, ransfer, store andior” Frowiecee o
redishoseed fididarr&iisdrberit core comprises absorbent material, at
least one of which comprises the foam of the disclosure, and is capable of
[0068quiring Qibstritsaltitigiamarspietbmingyidainscd asiadeinne shinclityipcids or
othefah9dyigxuidatasinp suialecsanatioantafrecoh80dRSMmethekhe long
embC dailrrp?q}s, ité’na){C l%e degiral?le to.form.an 5titcl%1avig1 tvtvo or more
foam ayeras.yiﬁcéo%eae% Cédlsr%errrl’t%’f {’ﬁ\e’efcfgrrrﬁ ay8rs rﬁaé"y &' 6fttie same
differert density- & ' re f layers
O b e e A P AL M Brscn
inclUtEoRBTM BIEN fr 61 ToEHE BRGE SeirmsET RS HEORT eRisi surfactants.
effectivenass i absaibengycaprlicaiianssiteamsMawbeytharasieizedbyies.
vari%JXsmgln%Qo %4 1(:IudingngtEl\q igna&%i(peg, 4? degree run-off .
meastrements, Fortiht EAHRELS MR BISEY fr Y fSat SR RIgRome
timesp(Edant 15049 P! cmhd @bsbrption capating imdex en®24680 p40\\W0itone
[001261Eeams wereaeneralesiirom Aisperaions &ogm@%w%fhbgoyﬁ@ﬂ%mmal
elastomers (ENGAGEOQ) or polyolefin plastomers (AFELNITYTm) (each

avaifsbiE Bk OFHBIEBM THERHES Eaifpahy IR F)uaﬁaaanzs that do not
poIyl%byjlﬁm&hﬁp@gly@w&én@ﬁb&rﬂmﬁ@vaﬁh&h@ deQm:ﬂ.Mbni FHB@E%&ion.
Inc-planson etk 0. Agearsanceiile roferols detlad bsien

od cg hzene
The ing procedure is exemplary and variants may be carried out by

adjustifpto asekwutiabgl JekenrgaciditatioldcraplPetipfastiarre sudestants that do

[00LzlidisparsinpaAnBaierys sligRersigmef @@Mgmﬁsf(}ﬁ@i&%tg&wréﬁon. An

formed in accordance with the procedures as descriped in . o

WOZOBEBIFLB58" THEBILSEFIGS o He RECr e A ey a s gpggionic

(an ethyledetadpha olefin copolymer having an MI2 of about 5 dg/min, and

a density of 0.870 glee). The dispersion surfactant system includes
[0079N1CIDOlfeptirieatas sbbsyiieeatsidtby dilkastsi i peBake sRbiiglite Jagent may be

HY STRENE(R- (e ety asid avallaRle fromCIomRaRoGst, B efichhsed on
Connecticut), and METHOCEI4.0 (a water-soluble methylcellulose and

hydfBRy RS bRSTCRIRES poWniSr dDamamtetisntcrile DS ONBfical For

OC%nwa;mwa,ulsﬁg ltedir] daing: ﬂstE)N\&iw&ﬁe&r’l@ﬁiaﬂg_ﬂeigﬂt p@ﬁﬁer?t,tﬁn@% by
.2 weight.percent,. respectively, based gn the co ed weight of the

ey e e R e TR s B g yome

procsedds Hesl aos olitd eoratitaof disproxi meitelyis3 sweighbpesednts an amount

[001281Feary; S@PEduee:R FAam ith 49 fiesd ﬂ?edéﬂ&rfbﬁhgﬁlko{&i&f et

above described dispersion (POD 8102, The Dow Chemical Company,

MidIZheE finbatesiRed tificLasihitihtperbensdhithanauaiubem Sutfiad 0%

(STEPk&havailkable fremnStepantiendypehdieldnlllinois) and 1 weight

percent sodium lauryl sulfate (STEPANOL(r), also available from Stepan

Co.), based on polymer solids fa 2-1s1 dispersion, having 2 parts

stabilizing agent, 1 part froth stabilizing surfactant, and | part wetting

agent). An 80 gram aliquot of the dispersion is placed in a mixing bowl

and diluted further with 80 grams of de-ionized water. The mixture is

stirred at a low setting for one minute, and then 15 grams of synthetic
fihare (Pnlvvathviene Eihar Tvne E availlable from MIniIEIRER< Ine



02468 CFi 40WO0 | aid of a screeding tool. The froth is then dried in a
preheated oven at 75 C to form the foam. 1001291Example 1
1001301Three foam samples are prepared according to the above
procedure. Sample. 1 foam contains no fibers and uses the above
described 2-1-1 dispersion of AFFINITYTm PG 8200 (POD 8102, The
e BEWEhemical Company, Midland, MI) and 1.5% STEOL(r) based on
polymer solids. Samples 2 and 3 use a 40% fiber loading with

lyethylane i thy Fiber T vailable from

O FIBERS e SO b i)t AL o Lop B £ s o
bottrpasEd A BRNRe Useliasa dispspienbadmrienriieientior P@TPR102
dispersion whereas Sample 3 uses a 2-1-2 POD 8102 dispersion.

wm[%bl?;ll§?|‘ﬁ&$"tfﬁ’b‘ﬁgh experiments, testing the speed at which a liquid

sses through th%fgam str%i:ture, and Absorbent Capacity Index (ACT)

10073k asureMeRitE SPEPAMEN o liEoRTHISRES RSB BrupigrdipRgrsant in an
acamvzi_mn@é mtle then cibtauis ‘diwwxséghabbﬂ&.a];ﬂ&ixmﬂs'f)lasibquiﬂomgdﬂabout
the SIiKe IHAYGN MARSUE MENSoIE 120 baky %?g;%%'ﬁe?f%ﬁm%*}%%%%éﬁsxn
described in U.S. Patent No. 5,260,345) at 23 C with a foam sample size
of FPEIRCRRYGIT S inthsRidEE o diTectsiyarierh ordrd O f tRisPSATHPleseHa an

resiiisuRf 188 slike,Buiounh sostaithsash Autoneigeanaveiagrithut 8%
runs, ar?&%lé)?\é\én |n Table 1 below. Table I. Strik@ Through Summary
|

Sampte IRV EEASHS R DE Ly “SIRREFRPRASH=Rhe 1 To (%) 0

[0074] Suitable dispersants for the polyolefin resin may include salts of fatty acid(s)
Qf carbon chain length of greater than 12 in some embodiments, and from 18 to 36
carbon atoms in other embodiments. The salts may be alkali metal or ammonium
salts of the fatty acid, prepared by neutralization of the acid with the corresponding
base, e.g.,, NaOH, KOH, and NH4OH. These salts may be formed in situ in the
dispersion step, as described more fully below. The appropriate fatty acid dispersant
may be selected to serve as dispersant for the extrusion melt step in order to attain the
desired average particle size of the resin in the dispersion, which in one embodiment
is between about 0.2 and 25 microns and between about 0.5 and 10 microns in another
embodiment. In another embodiment, the polyolefin particles may range in size from

0.5 to 1.5 microns.

[0075] One of ordinary skill in the art will recognize that the dispersant used to create
a relatively stable aqueous dispersion of polyolefin resin particles may vary
depending on the nature of the polyolefin particles employed. Additionally, the
dispersant used may be the same or different than the froth stabilizing surfactant used

in the subsequent preparation of the froth.
[0076] Dispersion Formulations

[0077] Dispersion formulations in accordance with embodiments disclosed herein
may include a liquid medium, such as water, a thermoplastic resin, a dispersion
stabilizing agent, and optionally a filler. With respect to the thermoplastic resin and
the dispersion stabilizing agent, in some embodiments, the thermoplastic resin may

comprise between about 30% to 99% (by weight) of the total amount of base polymer
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(cm) (9) (g/m2) (glee) (sec) 0217 0.458 92 0.042 3.86 1 Bottom 0 0.217
0.450 90 0.042 3.63 2 Top

02468.0140WO1

[0078]

[0079]

[0080]

and dispersion stabilizing agent in the composition. In other embodiments, the
thermoplastic resin may comprise between about 50% and about 80% (by weight) of
the total amount of base polymer and dispersion stabilizing agent in the composition.
In yet other embodiments, the thermoplastic resins may comprise about 70% (by
weight) of the total amount of base polymer and dispersion stabilizing agent in the

composition.

In one embodiment, the aqueous dispersion disclosed herein may include
polyolefin resin particles ranging in size from about 0.2 to 10 microns; from about 0.5
to 5 microns in another embodiment; and from about 1 to 2 microns. Thus, in
comparison to the thermoplastic fibers mixed with the aqueous dispersion, the
polyolefin resin particles are several orders of magnitude smaller than the fibers,

discussed further below.

In a particular embodiment, the polyolefin resin may include copolymers and
interpolymers of ethylene and/or propylene and other monomers selected from Cj to
Cio olefins, preferably alpha-olefins, more preferably selected from Cy4 to Cy alpha-
olefins and most preferably selected from n-butene, n-hexene and n-octene. The
ethylene or propylene content of the resin may range from about 2 to 98 weight
percent of the polyolefin. Where a softer, more flexible foam may be desired, a
primarily ethylene-based polyolefin may be selected in which ethylene comprises
from about 98 to 50 weight percent of the polyolefin, although propylene based
elastomers may also be employed. Where a stiffer foam of greater flexural modulus
may be desired, a primarily propylene-based or other polyolefin may be selected in
which propylene comprises from about 98 to 50 percent of the polyolefin. Selected

comonomer(s) may comprise the remainder of the polyolefin particles.

In one embodiment, the polyolefin resin may include an ethylene-based
polyolefin which has a melt index ("MI") determined according to ASTM D1238
(190°C with a 2.16 kg weight) from about 0.1 to 25g/10min; from 0.25 to 22 g/10
min in another embodiment; and from about 0.5 to 18 g/10min in yet another
embodiment. In another embodiment, the polyolefin resin may include a propylene-
based polyolefin which has a Melt Flow Rate ("MFR") determined according to
ASTM D1238 (230°C with 2.16 kg weight) of from about 0.25 to 85 g/10min; from
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40 0.193 0.416 83 0.043 1.81 2 Bottom 40 0.192 0.425 85 0.044 1.48 3
To 40 0.235 0.490 98 0.042 1.53
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[0081]

[0082]

[0083]

[0084]

about 0.7 to 70 g/10min in another embodiment; from about 1.4 to 60 in yet another

embodiment; and from about 2 to 50 g/10min in yet another embodiment.

In one embodiment, the polyolefin resin may comprise an ethylene-based
polyolefin having a density ranging from about 0.845 to 0.925 g/cc; from about 0.85
to 0.91 in another embodiment; from about 0.855 to 0.905 in yet another

embodiment; and from about 0.86 to 0.90 in yet another embodiment.

One class of polyolefins particularly suited for use in embodiments of the
disclosure are copolymers of ethylene and 1-octene or 1-butene, where ethylene
comprises from about 50 to 90 percent by weight of the copolymer in one
embodiment, and from about 55 to 85 percent by weight of the copolymer in another
embodiment, and 1-octene or 1-butene comprises from about 10 to 50 percent by
weight of the copolymer in one embodiment and from about 15 to 45 percent by
weight of the copolymer in another embodiment, and where the ethylene copolymer
has a Melt Index ranging from about 0.25 to 30 g/10min in one embodiment, and 0.5

to 20 g/10min in another embodiment.

Another preferred class of polyolefins for use in the disclosure are copolymers
of I-propene and ethylene, l-octene, 1-hexene or 1-butene, where 1-propene
comprises from about 65 to 95 percent by weight of the copolymer in one
embodiment, and from about 75 to 93 percent by weight of the copolymer in another
embodiment, and ethylene, 1-octene, 1-hexene or 1-butene comprise from about 5 to
35 percent by weight of the copolymer in one embodiment, and from about 7 to 25
percent by weight of the copolymer in another embodiment, and wherein the
copolymer has a Melt Flow Rate ranging from about 0.7 to 85 g/10min in one

embodiment and from about 1.4 to 55 g/10min in another embodiment.

The thermoplastic resin and the dispersion stabilizing agent, are preferably
dispersed in a liquid medium, which in some embodiments is water. In some
embodiments, sufficient base is added to neutralize the resultant dispersion to
achieve a pH range of about 6 to about 14. In particular embodiments, sufficient
base is added to maintain a pH between about 9 to about 12. Water content of the
dispersion may be controlled so that the combined content of the thermoplastic resin
and the dispersion stabilizing agent (solids content) is between about 1% to about
74% (by volume). In another embodiment, the solids content ranges between about
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3 Bottom 40 0.244 0.493 99 0.040 1.42 02468.0140W01 [00133]As
shown in Table 1, there is a dramatic decrease in strike through for
samples containing the polyolefin fibers. Whether the wetting load was
introduced to the top or bottom of the foam sample did not appear to effect
strike through. [00134]ACI measurements use the same Synthetic urine
02465488¥rIbed above with a foam sample sizes of 50 cm2, introducing 24.9 mL
of synthetic urine at a rate of TO mUsecond. Table 2, below, summarizes

the absorptign, datador e&‘? oIl EAEDERNY PRING AN ontent
average of 6 runs Tab F 9 bso ption §@umrﬁary Sgampqem,&vg tBasis
Den@{&gg&@pt@@@n about 30% to about 50% (without filler, by weight). In yet another

embodiment, the solids content ranges is between about 40% to about 55% (without

filler, by weight).

[0085] Dispersions formed in accordance with embodiments of the present disclosure
may be characterized in having an average particle size of between about 0.3 to
about 3.0 microns. In other embodiments, dispersions have an average particle size
of from about 0.8 to about 1.2 microns. By “average particle size”, the present
disclosure means the volume-mean particle size. In order to measure the particle
size, laser-diffraction techniques may be employed for example. A particle size in
this description refers to the diameter of the polymer in the dispersion. For polymer
particles that are not spherical, the diameter of the particle is the average of the long
and short axes of the particle. Particle sizes can be measured on a Beckman-Coulter

LS230 laser-diffraction particle size analyzer or other suitable device.

[0086] In a specific embodiment, a thermoplastic resin, a stabilizing agent, and a filler
are melt-kneaded in an extruder along with water and a neutralizing agent, such as
ammonia, potassium hydroxide, or a combination of the two to form a dispersion
compound. Those having ordinary skill in the art will recognize that a number of
other neutralizing agents may be used. In some embodiments, the filler may be

added after blending the thermoplastic resin and stabilizing agent.

[06087) Any melt-kneading means known in the art may be used. In some
embodiments, a kneader, a BANBURY® mixer, single-screw extruder, or a multi-
screw extruder is used. A process for producing the dispersions in accordance with
the present disclosure is not particularly limited. One preferred process, for example,
1s a process comprising melt-kneading the above-mentioned components according to

U.S. Patent No. 5,756,659 and U.S. Patent Publication No. 200610011118.

[0088] FIG. 3 schematically illustrates an extrusion apparaﬁis that may be used in
embodiments of the disclosure. An extruder 20, in certain embodiments a twin screw
extruder, is coupled to a back pressure regulator, melt pump, or gear pump 30.
Embodiments also provide a base reservoir 40 and an initial water reservoir 50, each
of which includes a pump (not shown). Desired amounts of base and initial water are
provided from the base reservoir 40 and the initial water reservoir 50, respectively.
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[0089]

[0090]
[0091]

[0092]

[0093]

[0094]

Any suitable pump may be used, but in some embodiments a pump that provides a
flow of about 150 cc/min at a pressure of 240 bar is used to provide the base and the
initial water to the extruder 20. In other embodiments, a liquid injection pump
provides a flow of 300 cc/min at 200 bar or 600 cc/min at 133 bar. In some

embodiments, the base and initial water are preheated in a preheater.

Those having ordinary skill in the art will recognize that the above list is a
non-comprehensive listing of suitable polymers. It will be appreciated that the scope

of the present disclosure is restricted by the claims only.
Surfactants

Embodiments of the present disclosure may use a surfactant to promote the

~ formation of a stable dispersion and to aid in frothing. Creating and stabilizing the
froth during the frothing and drying steps may be accomplished by addition of a
froth stabilizing surfactant to the aqueous dispersion of the polyolefin resin when
initially creating the froth. In addition, these surfactants may also be used to

improve aqueous wetting of dried foams, if desired.

Suitable froth stabilizing surfactants may be selected from cationic, non-ionic,
and anionic surfactants. In one embodiment, an anionic surfactant may be used.
Examples of cationic surfactants include quaternary amines, primary amine salts,
diamine salts, and ethoxylated amines. Examples of non-ionic surfactants include
block copolymers containing ethylene oxide, silicone surfactants, alkylphenol
ethoxylates, and linear and secondary alcohol ethoxylates of alkyl group containing

more than 8 carbon atoms.

Examples of anionic surfactants include sulfonates, carboxylates, and
phosphates. In one embodiment, anionic surfactants useful in preparing the froth
from the aqueous dispersion may be selected from carboxylic acid salts and ester
amides of carboxylic fatty acids, preferably fatty acids comprising from 12-36
carbon atoms, e.g., stearic or lauric acid, palmitic, myristic, oleic, linoleic, ricinoleic,

erucic acid and the like.

In some embodiments, the surfactant may include amphoteric surfactants such
as aminopropionates, amphoteric sulfonates, betaines, imidazoline based

amphoterics, and sultaines, among others. For example, the surfactant may be
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[0095] Surfactants useful as a stabilizing agent may be either external surfactants or
internal surfactants. External surfactants are surfactants that do not become
chemically reacted into the polymer during dispersion preparation. Examples of
external surfactants useful herein include salts of dodecyl benzene sulfonic acid and
lauryl sulfonic acid salt. Intermnal surfactants are surfactants that do become
chemically reacted into the polymer during dispersion preparation. An example of
an internal surfactant useful herein includes 2,2-dimethylol propionic acid and its

salts.

[0096] In one embodiment, when a good "hand" or fabric-like feel is desired in the
finished foam, a saturated fatty acid derivative (e.g., the salt of stearic or palmitic
acid) may be used. Other suitable anionic surfactants include alkylbenzene sulfonates,
secondary n-alkane sulfonates, alpha-olefin sulfonates, dialkyl diphenylene oxide
sulfonates, sulfosuccinate esters, isothionates, linear alkyl (alcohol) sulfates and linear
alcohol ether sulfates. It is understood that the froth stabilizing surfactants may or
may not be different than those used to prepare the dispersion. These surfactants
serve both to assist in froth formation and help to stabilize the froth. In a particular
embodiment, the surfactant may be selected from at least one of alkali metal, mono-,
di- and fri-alkanol amine (mono-, di- or triethanol amine, for example), and
ammonium salts of lauryl sulfate, dodecylbenzene sulfates, alcohol ethoxy sulfates,
and isothionates, the dibasic salt of N-octyldecylsulfosuccinimate, and mixtures

thereof. In other embodiments, the froth stabilizing agent may include cellulose.
[0097] Fibers
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[0098] In one embodiment, the fibers may include meltblown fibers formed from
thermoplastic polymers including, for example, polyolefins, polyamides, polyester,
polyurethane, polyvinyl alcohol, polycaprolactone, styrene butadiene block
copolymers or the like. Suitable polyolefins include, for example, polyethylene,
polypropylene, polybutylene, copolymers of ethylene with other aipha—olefihs,
copolymers of propylene with other alpha-olefins, copolymers of butylene with other
alpha-olefins, and combinations thereof. In some embodiments, the fibers may
include homofil fibers. Alternatively, the thermoplastic fibers may include melt spun
or melt drawn fibers formed from any of the thermoplastic polymers listed above. In
a particular embodiment, the thermoplastic fibers may comprise a synthetic polyolefin
fiber. An example of a commercially available synthetic fiber is FYBREL® E-type
Polyethylene synthetic pulp available from MiniFIBERS, Inc. (Johnson City, TN).
These fibers may comprise more than 95% polyethylene and less than 5% polyvinyl
alcohol and have a melting point of 135 °C and specific gravity of 0.96 g/cm’. In
other embodiments, natural fibers may also be used, including cellulosic-based fibers
such as cotton or pulp fibers. In yet other embodiments, the fibers are comminuted
monofilament type fibers (i.e., fibers divided into smaller parts or fibers having a

shortened length).

[0099] In one embodiment, the fibers may also incorporate wetting agents within their
structure. Wetting agents may comprise additives such as alkoxylated alkyl phenol
along with (or in combination with) at least one selected from mono-, di-, and tri-
glycerides, and polyoxyalkylene fatty acid esters and combinations thereof. Inclusion
of such wetting agents are described in U.S. Patent No. 4,486,552, which is herein

incorporated by reference.

[00100] In various embodiments, the foam may comprise from about 10 weight
percent to about 60 weight percent fiber based on the combined weight of the
thermoplastic resin and fibers; and in other embodiments, from about 10 weight
percent to about 40 weight percent fiber based on the combined weight of the
thermoplastic resin and fibers. In one embodiment, the fibers may have an average
length ranging from 0.2 to 30 mm; from 0.5 to 20 mm in another embodiment; and
from 1 to 10 mm in yet another embodiment. In another embodiment, the

thermoplastic fibers may have a melting point greater than the melting point of the
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thermoplastic resin. In some embodiments, the fibers may reduce foam collapse

during the froth drying process as compared to drying a similar froth without fibers.
[00101] Additives

[00102] The foam may optionally contain filler materials in amounts, depending on the
application for which they are designed, ranging from about 2-100 percent (dry basis)
of the weight of the thermoplastic resin. These optional ingredients may include, for
example, calcium carbonate, titanium dioxide powder, polymer particles, hollow glass
spheres, polymeric fibers such as polyolefin based staple monofilaments and the like.
Foams designed for use in the absorbent articles may contain bulk liquid-absorbing
material, such as short cotton fiber or other cellulose fiber evenly distributed

throughout the polymer foam.

[00103] Although they are not typically blended with the particle dispersion before
frothing, due to their strong water absorbent nature, fine particles of super absorbent
polymer (“SAP”), such as a lightly cross-linked acrylate polymer, may be evenly
distributed upon the surface of the froth just as it is entering the drying process to
provide a durable foam with extra absorbent properties on that surface when dried.
However, if SAP particles are treated (e.g., with a surface layer of delayed water-
solubility polymer such as, for example, a hydroxypropyl alkylcellulose ether or a
polyoxyethylene resin), to reduce the particles' initial rate of water absorbency until
after the froth has reached the dry foam state, such “retarded-absorbency” SAP
particles may beneficially be added directly to the particle dispersion before frothing
1s initiated.

[00104] The superabsorbent polymer (“SAP”) particles useful in embodiments
disclosed herein are those that absorb many times their own weight of the fluid in
question, such as moisture, water or aqueous liquids. SAP particles swell when they
absorb the fluid. SAPs are used in a variety of applications, including diapers, wates-
barrier applications in the construction industry, and liquid absorbers in food-
packaging systems, as well as in hygiene and medical applications. SAP particles can
be any of the known hydrophilic polymers that are cross-linked and capable of
absorbing large quantities of aqueous fluids, in some instances causing the particle to
swell up to several times its dry size. These polymers are well known in the art and
are widely available commercially. Most SAPs are crosslinked, partially neutralized
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and/or surface treated. Preferably, the level of crosslinking is selected to give the

desired swelling characteristics for the particular application.

[00105] Examples of some suitable SAPs and processes (including gel polymerization
processes) for preparing SAPs are disclosed in US patents 3,669,103; 3,670,731,
3,926,891; 3,935,099; 3,997,484; 4,076,663; 4,090,013; 4,093,776; 4,190,562,
4,286,082; 4,340,706; 4,446,261; 4,459,396; 4,654,039; 4,683,274, 4,708,997,
4,857,610; 4,985,518; and 5,145,900, the teachings of which are incorporated herein
by reference. In addition, see Buchholz, F.L. and Graham, A.T., “Modem
Superabsorbent Polymer Technology,” John Wiley & Sons (1998) and Lisa Brannon-
Peppas and Ronald S. Harland, “Absorbent Polymer Technology” Elsevier (1990).

[00106] Froth Preparation

[00107] A froth may be prepared from the dispersion/surfactant/fiber mixture by using
a mechanical method such as a high shear, mechanical mixing process under
atmospheric conditions to entrain air or other gases in the aqueous phase of the
dispersion or optionally injecting gas into the system while mixing. The amount of
air or other gas (where a gas in addition to or other than air is desirable) that may be
incorporated in the froth may comprise at least 80% by volume in one embodiment, at
least 85% by volume in another embodiment, and at least 90% by volume of the
resultant froth in yet another embodiment. Initially, all components to be used in

making the froth may be mixed together with mild agitation to avoid entrapping air.

[00108] Once all of the ingredients are well mixed, the mixture may be exposed to
high shear mechanical mixing. During this step, the bulk viscosity of the mixture may
increase as more air is entrapped within the continuous aqueous phase until a non-
flowable, stiff froth is formed. The mixing time necessary to obtain a froth with the
desired density may vary with amount and type of froth stabilizing surfactant and the
amount of mechanical shear. Any mechanical mixing device capable of whipping air
into a thickened aqueous dispersion, such as a kitchen blender/hand mixer, Hobart
mixer fitted with a wire whip, or, on a larger scale, a Cowie-Riding Twin Foamer
(Cowie Riding Ltd.) may be used. The commercial foamers may also allow one to
inject air into their high shear mixing head to obtain very low (less than 50 g/L)

density froth.
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[00109] Froth density may be measured, for example, by drawing off samples of the
froth in cups of predetermined volume and weight, weighing the froth-filled cup and
then calculating the density of the sample. In commercial frothers, air can be added
directly into the mixing head to assist in development of low density froth. The speed
of the frothing device may be increased or decreased to attain a desired froth density.
In one embodiment, the froth density may be in a range of about 0.04 — 0.15 g/cc, and
between 0.07 — 0.08 g/cc in another embodiment. Once a desired density of the froth
is obtained, the froth may be optionally spread on a substrate prior to conversion of

the froth into a foam.

[00110] Frothed foams comprising the polymers may also be formed as disclosed in
PCT application No. PCT/US2004/027593, filed August 25, 2004, and published as
WO02005/021622. In other embodiments, the polymers may also be crosslinked by
any known means, such as the use of peroxide, electron beam, silane, azide, gamma
irradiation, ultraviolet radiation, or other cross-linking techniques. The polymers may
also be chemically modified, such as by grafting (for example by use of maleic
anhydride (MAH), silanes, or other grafting agent), halogenation, amination,
sulfonation, or other chemical modification.

[00111] Drying and Recovery Steps

[00112] In one embodiment, the foam may be prepared from the froth by removing at
least a portion of the liquid/aqueous element of the froth prepared as disclosed herein.
In other embodiments, the foam may be prepared from the froth by removing at least
a majority of the liquid/aqueous element of the froth. In yet other embodiments, the
foam may be prepared by removing substantially all of the liquid/aqueous element. In
various embodiments, greater than 30 weight percent, greater than 50 weight percent,
greater than 80 weight percent, greater than 90 weight percent, greater than 95 weight
percent, greater than 98 weight percent, or greater than 99 weight percent of the
liquid/aqueous element may be removed. The means by which the liquid portion is
removed may be selected to minimize the amount of froth volume collapse. In one
embodiment, the froths may be dried and converted to foams by heating in a forced
air drying oven, at temperatures selected for optimum drying. In one embodiment, the

froth may be heated to a temperature between about 60° and 120° C.
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[00113] As the nature of the thermoplastic resin permits, processing may be conducted
at the highest temperature feasible to remove water as rapidly as possible from the
froth without destroying the viscosity of the polyolefin resin particles on the surface
of the bubbles of the froth or causing significant (e.g., more than 30 volume percent)
collapse of the partially dried froth. In another embodiment, the drying temperature
may be selected so as to not exceed the melting point temperature of the thermoplastic
fibers. In one embodiment, it may be desirable to dry the froth at a temperature that
approaches, but does not exceed the melting range of the thermoplastic resin. In
another embodiment, it may be desirable to attain a temperature where the amorphous
regions in the thermoplastic resin begin to coalesce while pseudo-crosslinking with
the fibers and avoid or at least minimize collapse of the froth before the foam has
become fully “dried” in its ultimate form and dimension and at least 95 weight
percent of the water in the froth has been driven out. The resulting “dried” foam may
have a density of about 0.02 to 0.07 g/cm’ in one embodiment, and from about 0.03 to

0.05 g/cm3 in another embodiment.

[00114] Some embodiments of the dried foam may have an average thickness ranging
from 0.01 cm to 2.5 cm. Other embodiments of the dried foam may have an average
thickness ranging from 0.05 cm to 2.0 cm; and from 1 to 1.5 cm in yet other
embodiments. Articles comprising embodiments of the dried foam may include at
least one layer of foam having an average thickness ranging from 0.1 cm to 2.5 cmy;
from 0.5 cm to 2.0 cm in other embodiments; and from 1.0 cm to 1.5 cm in yet other
embodiments. In some embodiments, two or more foams may be laminated together;
in various embodiments, the two or more foams may have the same or different
densities, the same or different cell sizes, or the same or different structures
(fibrillated, open-celled, closed celled, etc.). In other embodiments, one or more

foams may be laminated to a substrate, such as film.

[00115] Drying of the froth to form the desired foam of the disclosure may be
conducted in batch or continuous mode. Devices including, for example,
conventional forced air drying ovens or banks of infrared heating lamps or dielectric
heating devices, e.g., radio (typically operated at permitted frequency bands in the
range between 1-100 MHz) and microwave (typically operated at permitted frequency

bands in the range between 400 to 2500 MHz) frequency energy generating sources,
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lining a tunnel or chamber in which the froth may be placed or conveyed through, in a
continuous fashion, may be employed for drying. A combination of such drying
energy sources may be used, either simultaneously or sequentially applied, to dry a
froth to form a foam. In one embodiment, the drying includes the simultaneous use of
a dielectric device and a forced air drying oven. For foam having a thickness of about
0.25-0.6 cm, the drying may be achieved as quickly as 45-90 seconds when the forced
air oven is operated at approximately 75°C and a radio frequency generator heats the
froth to an internal temperature of about 45-50°C. The temperature of the drying
operation may be selected according to the nature and the melting range of the
" polyolefin resin (as determined by DSC) employed to prepare the foam. The
dielectric heating frequency bands, permitted for industrial use in various countries,
are designated in greater detail in the reference "Foundations of Industrial

Applications of Microware and Radio Frequency Fields", Rousy, G and Pierce, J. A.

(1995).
[00116] Foam Structure
[00117) When embodiments of the fibers and dispersions are combined, frothed, and

dried to form a foam, each as described above, a fibrillated structure may result. As
described further in Example 3 below with reference to FIGS. 4-6, the strut-like
structure of the foam includes thermoplastic fibers 1 and thermoplastic resin 2, where
the thermoplastic resin 2 surrounds and interconnects the fibrous network, forming a
continuous web. The fibrillated structure may be cellular or, as shown in FIGS. 4-6,
non-cellular in appearance. The foam morphology may also be characterized as
having a high degree of randommess and larger surface openings as compared to
traditional PFFs. The internal structure of the foam may also display a non-cellular
architecture with non-woven fibrils and larger void spaces relative to conventional

PFFs.

[00118] In one embodiment, the absorbent structure (the foam) may have a non-
cellular, fibrillated morphology. As used herein, a “non-cellular, fibrillated structure”
refers to a foam baving an open, random, non-cellular, morphology composed of or
having fibrils or thread-like filaments. The non-cellular, fibrillated structure, for
example, may be non-uniform and non-repeating, such as where the fibrils form a

non-woven fibrous-like web and where a majority of the struts are not interconnected.
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[00119] In another embodiment, the foam may have an insult strike through rate
ranging from about 0.1 to about 10 seconds, based upon a 5.0 mL liquid insult of
syntheﬁc urine at 23°C on a foam samplé size of 50 cm®. In yet another embodiment,
the foam may have an insult strike through rate ranging from about 0.5 to 7 seconds;
and from about 1 to 4 seconds in yet other embodiments. In yet another embodiment,
the foam may have an average thickness ranging from about 0.03 to 3.0 cm; from
about 0.1 to about 2.5 cm in other embodiments; from about 0.5 to about 2.0 cm in

other embodiments; and from about 1.0 to about 1.5 cm in yet other embodiments.
100120} Hygiene Articles

[00121] In one embodiment of the disclosure, the foams disclosed herein may be used
in fabrication of the absorbent core structure of hygiene articles; e.g., diapers,
incontinent briefs, training pants, diaper holders and liners, feminine hygiene
garments, and the like, designed to provide improved fit and comfort for the wearer

while adequately containing body exudates.

[00122] The absorbent core refers to the portions (e.g., layers) of an absorbent article
whose functions are to acquire, distribute, transfer, store and/or redistribute fluid. The
absorbent core comprises absorbent material, at least one of which comprises the
foam of the disclosure, and is capable of acquiring, distributing and/or retaining

liquids such as urine and certain other body exudates, in suitable manner and degree.

[00123] In other embodiments, it may be desirable to form an article having two or
more foam layers. In some embodiments, the foam layers may be of the same or
different density. In other embodiments the two or more foam layers may be

laminated.
[00124] Examples

[00125] The following examples include exemplary froth foams and experimental data
showing their effectiveness in absorbency applications. Foams may be characterized
by various methods including SEM imaging, 45 degree run-off measurements, percent
collapse when subjected to a load, strikethrough times (Edana 150.4-99), and

absorption capacity index.
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[00126] Foams were generated from dispersions formed with polyolefin elastomers
(ENGAGE®) or polyolefin plastomers (AFFINITY™) (each available from The Dow
Chemical Company, Midland, MI) and polyethylene pulp (Polyethylene Fiber Type E
available from MiniFIBERS, Inc., Johnson City, TN) in accordance with the protocols
detailed herein. The following procedure is exemplary and variants may be carried

out by adjusting to desired fiber loadings, dilutions, and surfactant usage.

[00127] Dispersion: An aqueous dispersion of a polyolefin plastomer is formed in
accordance with the procedures as described in W02005021638. The dispersion is
formed using AFFINITY™ EG 8200 (an ethylene-alpha olefin copolymer having an
MI2 of about 5 dg/min, and a density of 0.870 g/cc). The dispersion surfactant system
includes UNICID® (a linear carboxylic acid available from Baker Petrolite),
HYSTRENE® (a fatty acid available from Crompton Corp., Greenwich,
Connecticut), and METHOCEL® (a water-soluble methylcellulose and
hydroxypropyl methylcellulose polymer available from The Dow Chemical
Company), used at a loading of 2 weight percent, 1 weight percent, and 0.2 weight
percent, respectively, based on the combined weight of the ethylene copolymer and
the surfactant system. The aqueous dispersion produced has a solids content of

approximately 53 weight percent.

[00128] Foam: To produce a foam with 40% fiber loading, 10 gallons of the above
described dispersion (POD 8102, The Dow Chemical Company, Midland, MI) are
mixed with 1.5 weight percent ammonium laureth sulfate (STEOL®, available from
Stepan Co., Northfield, Illinois) and 1 weight percent sodium lauryl sulfate
(STEPANOL®, also available from Stepan Co.), based on polymer solids (a 2-1-1
dispersion, having 2 parts stabilizing agent, 1 part froth stabilizing surfactant, and 1
part wetting agent). An 80 gram aliquot of the dispersion is placed in a mixing bowl
and diluted further with 80 grams of de-ionized water. The mixture is stirred at a low
setting for one minute, and then 15 grams of synthetic fibers (Polyethylene Fiber Type
E, available from MiniFIBERS, Inc., Johnson City, TN) are added with continued
slow stirring over two minutes. The froth is created by stirring at high speed (Hobart
mixer equipped with a whisk) for one to two minutes. The froth is laid on release

paper and smoothed to a height ranging from about 0.1 cm to about 2.54 cm with the
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aid of a screeding tool. The froth is then dried in a preheated oven at 75 °C to form

the foam.
[00129] Example 1

[00130] Three foam samples are prepared according to the above procedure. Sample 1
foam contains no fibers and uses the above described 2-1-1 dispersion of
AFFINITY™ EG 8200 (POD 8102, The Dow Chemical Company, Midland, MI) and
1.5% STEOL® based on polymer solids. Samples 2 and 3 use a 40% fiber loading
with polyethylene fibers (Polyethylene Fiber Type E available from MiniFIBERS,
Inc., Johnson City, TN), in addition to the 1.5% STEOL®, both based on polymer
solids. Sample 2 is made with 2-1-1 POD 8102 dispersion whereas Sample 3 uses a
2-1-2 POD 8102 dispersion.

(00131} Strike through experiments, testing the speed at which a liquid passes through
the foam structure, and Absorbent Capacity Index (ACI) measurements are cairied out

on these foam samples prepared in accordance with the details disclosed above.

[00132] The liquid used for the strike through measurements is a 5.0 mL sample of
synthetic urine (as described in U.S. Patent No. 5,260,345) at 23° C with a foam
sample size of 50 cm?. Liquid is introduced to the top and bottom of the samples.
The results of the strike through test, with each entry being an average of 4 runs, are

shown in Table 1 below.

Table 1. Strike Through Summary
Sample | Fibers | Thick | Wt | Basis | Density | Strike

Wt Through
Time
(o) | (em) | (g) |(g/m?)| (gco) | (sec)
1 Top 0 021710458 | 92 0.042 3.86
1 Bottom | O 0.217 104501 90 0.042 3.63

2Top 40 0.193 10416 | 83 0.043 1.81
2 Bottom | 40 0.192 104251 85 0.044 1.48
3 Top 40 0.235 10490 | 98 0.042 1.53
3 Bottom | 40 0.244 10493 | 99 0.040 1.42
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[00133]
containing the polyolefin fibers. Whether the wetting load was introduced to the top

As shown in Table 1, there is a dramatic decrease in strike through for samples

or bottom of the foam sample did not appear to effect strike through.

[00134]

sample sizes of 50 cmz, introducing 24.9 mL of synthetic urine at a rate of 7.0

ACI measurements use the same synthetic urine described above with a foam

mL/second. Table 2, below, summarizes the absorption data for these foam samples,

with each entry being an average of 6 runs.

Table 2. Absorption Summary

Sample Avg, Wt | Basis | Density | ACI (No
Thickness Wt Load)
(cm) (8) |(gm?) | (g/cc) (g/8)
1 0.288 0472 94 0.033 25
2 0270 10.447| 89 0.033 32
3 0.271 0.488 | 98 0.036 28
[00135] As shown in Table 2, ACI increases for the samples containing 40%
polyethylene fibers (Samples 2 and 3) relative to the foam sample containing no fibers
(Sample 1),
[00136] Example 2
[00137] Foam samples are synthesized in accordance with the protocol outlined above.

Polyolefin dispersions (POD 8102) are variably diluted and incorporate varied fiber
loadings with polyethylene pulp (Polyethylene Fiber Type E available from
MiniFIBERS, Inc., Johnson City, TN). Fiber loadings shown in Table 3 are based
upon the weight of polymer solids. Sample foams are 15.3 cm x 10.2 cm. These
samples are subjected to 45 Degree Run-off test carried out by placing the foam
sample on a surface at a 45 degree angle and introducing two 80 mL liquid insults to
the top of the foam, and collecting and measuring the quantity of any liquid run-off
not absorbed by the foam. The liquid insults are introduced five minutes apart, and
the run-off measurements are reported as 1% and 2™ Run-off, respectively. The foam
collapse represents the amount of froth collapse during curing. The liquid insult is
synthetic urine formulated as 0.03 weight percent calcium chloride, 0.08 weight

percent magnesium sulfate, 0.77 weight percent sodium chloride, 1.94 weight percent
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0.98 0.038 63 9.5 3.57 62 19 4.63 0 80:0 2.5 0.231 1.565 0.043 100 5.3

2.3647204.71

urea, and 97.17 weight percent de-ionized water.

summarized in Table 3 below.

Table 3. Fiber Loading and 45 Degree Run-off Testing

The results of these tests are

Sample | Cup | fibers | Dispersion:DY- | Surf. | Thickness | Weight | Density | Basis | st 2nd | Collapse
wt. H,0 wt. Run- | Run-
off | off
(& | (%) (g:8) (g) | (cm) (& (g/emr’) | (g/m®) | (@) | (@) | (%)

4 3.75 9.4 80:40 2.5 0.153 0.985 0.041 63 73 0.59 65
5 5.06 9.4 80:20 2.5 0.213 1.485 0.045 95 33 7.55 52
6 1035 94 80:0 2.5 0.344 3.19 0.059 204 5.2 134.20 22
7 3.86 20 80:80 2.5 0.127 0.795 0.040 51 45 | 0.00 71
8 4.69 20 80:40 2.5 0.195 1.25 0.041 80 3.5 0.00 56
9 9.49 20 80:20 2.5 0.330 2.395 0.046 153 11.7 | 22.01 25
10 20.8 20 120:0 2.5 0.460 8.445 0.117 541 19.4 [ 48.31 -5
11 4.1 30 80:80 2.5 0.151 0.89 0.038 57 3.8 0.00 66
12 10.06 30 80:40 2.5 0.382 2.89 0.048 185 8.4 9.18 13
13 5.1 40 80:80 25 0.207 1.27 0.039 81 1.0 0.00 53
14 7.67 50 80:80 2.5 0.301 1.945 0.042 125 13 0.00 32
15 6.32 ¢ 80:0 0.0 0.306 1.975 0.041 127 3.9 5057 31
16 3.1 0 80:80 2.5 0.071 0.535 0.048 34 11.1 | 045 84
17 342 0 80:40 2.5 0.138 0.825 0.038 53 7.5 0.96 69
18 346 0 80:20 2.5 0.167 0.98 0.038 63 9.5 3.57 62
19 4.63 0 80:0 2.5 0.231 1.565 0.043 100 53 2.36 47
20 4.71 0 80:80 0 0.160 0.875 0.035 56 11.3 | 40.40 64
21 4.64 0 80:40 0 0.219 1.075 0.031 69 9.8 | 32.90 50
22 5.16 0 80:20 0 0.251 1.345 0.034 86 9.0 | 48.59 43

[00138] Comparing samples having constant fiber loading, an increase in the dilution

of the polyolefin dispersion generally led to increased collapse (cf. samples 4-6 or 7-

10). As fiber loads are increased, there is a dramatic reduction in collapse due to the

presence of the fibers as compared to foams created without fibers (¢f- samples 6, 10,

15 and 19), suggesting that the fibers may help support the integrity of the struts

within the foam structure. The run-off testing indicated that in the foams created

without fibers, run-off amounts were generally higher. Thus a balance must be found

in dilution levels to minimize run-off without leading to increased collapse. The

addition of fibers in the foams disclosed herein may play an integral role in striking

this balance to effectively reduce foam collapse.

36




0 80:80 0 0.160 0.875 0.035 56 11.3 40.40 64 21 4.64 0 80:40 0 0.219
1.0750.031 69 9.8

02468.0140W0O1

[00139] Example 3

[00140] SEM images of samples of polyolefin foams made in accordance with the
above outlined protocol are illustrated in FIGS. 4a and 4b. The foam formed from an
aqueous dispersion of AFFINITY™ with incorporated polyolefin fibers displays a
novel, non-cellular, fibrillated structure. The morphology of the foams may be
characterized as having a high degree of randomness and larger surface openings as
compared to the traditional PFFs shown in FIGS. la-b. The cross-section of the foam
shown in FIG. 4a also displays a non-cellular architecture with non-woven fibrils and
large void spaces. The larger surface openings, as shown in FIG. 4b, may allow for
faster liquid strike through and the larger void spaces may result in lower capillary

pressure for liquid retention.

(00141} High resolution SEM images of the foam struts show that the polyethylene
fibers are substantially encapsulated by the AFFINITY™ polymer, as shown in FIGS.
5 and 6. In FIG. 5, a high resclution image of a strut in the foam structure shows the
polyolefin fibers 1, within the matrix of the AFFINITY ™™ polymer 2, which makes up
the bulk of the strut structure. Fibers 1 provide reinforcement of the strut structure.
FIG. 6 is a high resolution SEM image of a cross section of a strut, and shows the

AFFINITY™ polymer 1 surrounding the polyethylene fibers 2.

[00142] Rather the foams disclosed herein may specifically find wuse in household and
personal care wipes, medical wound care and surgical dressings, air and liquid

filtrations, food absorption pads such as chicken or meat pads, fabric/textile

backing, noise/sound deadening, and auto IP backing.

[00143] Advantages of embodiments of the disclosure may include one or more of the
following. The reticulated morphology may ailow for larger foam surface openings
that may result in faster liquid absorption and faster liquid strike through. The larger
void spaces may result in lower capillary pressure for reduced liquid retention versus
traditional froth foam morphology. The foam described in herein may exhibit
superior wet and dry tensile strength and superior wet collapse compared to cellulose

based fiber systems. Additionally, the elastomeric nature of various foams may also



32.90 50 22 5.16 0 80:20 0 0.251 1.345 0.034 86 9.0 48.59 43
1.001381Comparing samples having constant fiber loading, an increase in
the dilution of the polyolefin dispersion generally led to increased collapse
(cf. samples 4-6 or 7- 10). As fiber loads are increased, there is a dramatic
02%{3%%!% in collapse due to the presence of the fibers as compared to
oams created without fibers (cf. samples 6, 1 0, 15 and 19), suggesting
that the fibers may help support the integrity of the struts within the foam

strugtoie theh@ dunio tetgstingisdicatediiabiritafoams createdithend fibers

fibers, run-off amounts were generally higher. Thus a balance myst be
fou 1 e A YA AT RS P SRR LS € e delgrmation
collap¥er Thecmgdditiofoafh flbBagsin the foams disclosed herein may play an
integral role in striking this balance to effectively reduce foam collapse.
[0084465 01 X0wWe ihfodisdojExdinphedr described with respect to a limited number of

embodirments, those skilled in the art will appreciate that other embodiments can be
devised which do not depart from the scope of the disclosure as disclosed herein.

Accordingly, the scope of the disclosure should be limited only by the attached

claims.
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[001401SEM images of samples of polyolefin foams made in accordance

with the above outlined protocol are illustrated in FIGS. 4a and 4. The

foam formed from an acueous dispersion of AFFINITY- with incorporated

polyolefin fibers displays a novel, non-cellular, fibrillated structure. Thes¢ s

morphology of the foams may be characterized as having a high degree of
A ness and larger surface openings as compared to the traditional

PPE's shown in FIGS, la-b. The cross-section of the foam shown in FIG.
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nat ' ow the foam to
retﬂgﬁ%%ﬁg} %&?ﬁ?&%ﬂ% fﬂlﬁﬁg rﬁ%@%&%ﬁ@@ the fibers may act
as a collapse stabilizing agent, reducing froth collapse during film )
formasdnethrt o reldimidg whpreantheolispesionostaidiniynineent Wamtseya fatty
has,pgen described with respect to a limited number of embodiments,
those skilled in the art will appreciate that other embodiments can be
evised whjch,do.not depart from the scope qf the disclosure as_ disclosed .
et AREBREhy BB Socieror BT IS ToR e B e Bat TR rRy Gyrmorises
the affiatdwed claims. IVICSLLP Claims 1. A method for generating a
thermoplastic foam from an aqueous dispersion, the aqueous dispersion
ompyising. & thermaplastic resin, water. a dispersion stabilizing
ggerﬁ?%‘é%rn%é’t%gg@yrﬁﬂﬁ&ﬁ%%‘mas d%%é’ ’Zf?‘%%eétcé’r%epﬁ%‘t‘%{%tabi|izing
surfactesitinghel et e pust dis pé s imbdoatorwith alixtere; thdifubithg dhé

MixUTe 0 1YE 2 381 OPIRELARPHAPRIRSH2bout 30 e to abou

5. The method of any one of claims 1 to 4, wherein the dispersion comprises from
about 25 to about 74% thermoplastic resin and dispersion stabilizing agent by

volume of the dispersion.
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adding fiber to the mixture; wherein the fiber comprises at least one of a
polyethylene homopolymer, copolymer, or multiblock interpolymer, a MOSLLP
polypropylene homopolymer, copolymer, or multiblock interpolymer, and
combinations thereof; and wherein the fiber has an average length in the
pangBhizonethbdunioeneabefichomin; el Winieheifendmseriad suuerss from
the range iem aBout 39 Wi oo RAAT AN FoshAsed SRR WalAhLRE agent
the thermoplastic resin and the fiber; and frothing the mixture to create a
frothby weigltviere bisisaef aipofilsh of the water in the froth to form a foam,
wherein the foam generated has a non-cellular fibrillated morphology. 2.
7he methee el Jaimik Whekeisithedinpensisassiakibizing ageniscopybyisesin.
a fatty acid. 3. The method of claim 1 or 2, wherein the froth stabilizing
urfactant comprises cellulose, 4. The methqd of a e of claims |
%rtt?ﬁp%g?ﬁ §{|) L frﬁ% Oaﬁﬁéaé@tsg ptgr i’O\rﬁ(l) glg%%%%%gﬁﬁﬁﬁaﬁg%? about
the filotiweagist remvening abmajoityeiftiiepovatet fiben bascftoth i Jdmebined weight
methgd of an on§ ott claims 1(fc%€,érwherein the dispersion comprises
from® 6}8 Aok %Sohctnﬁ%%er%noplastic resin and dispersion stabilizing
agent by volume of the dispersion, MC S L I. P 6. The method of any one
8f cldihes hethdgd wiferain theedisheigior conipriSesihsisinbiin 4es spBUises a
°° beeahair oRaslipaRaIRANcdisAssion SROTENGAGER! BiitkpGner,

of any filler. 7."The method of claim 5, wherein the thermoplastic

resinpotynimiséena polyoledisngr;Thedalzmed of anylohleds dnpmelyaer, synthetic
Wherﬁﬁ%ﬂb‘? ggﬂi%ﬁ%%i%ﬁ&é&m about 10 weight percent to about 60

weight pércent fiber based on the combined weight of the thermoplastic
resin and fiber. 9. The method of ang one of claims 1 to 8, wherein the

i6er EBriprbed afsByay R RABMbRRMISTEBLBIY MRS BRAIRRRE leneth of

intergRiMSHR (S MRFORYABBE: RomeRolymer, copolymer, or multiblock
interpolymer, synthetic pulp, or combinations thereof 10. The method of

ny qne of claims 1 to 9, wherein the fiber.has an.average length of fro .
T S S A R A SR i

10, wheseintthe flkeisehavplasticaktvig point greater than the thermoplastic
resin. 12. The method of any one of claims 1 to 11, wherein the foam has

least one layer having an e thickne f fro t
TR B LR TDGH, P bhdPone leyer
remokivingtaleaseageotiioknebited fiereatautd flotmtty alaread foam

results in a foam having from 0 to 20 weight percent residual water. 14. A

metheg for Gene GG, 3 R Mepiastic fpam HRR-AD REYEABSIHISRESIAN portion

the aqueous dispersion comprising a thermoplastic resin, water, and a
dispepEiths svatsiniamghadestt) feecriaihddeamprseityin 2 foam having from 0 to 20

weight percent residual water.

14. A method for generating a thermoplastic foam from an aqueous dispersion, the
aqueous dispersion comprising a thermoplastic resin, water, and a dispersion
stabilizing agent, the method comprising:

adding at least one froth stabilizing surfactant to the aqueous dispersion to form
a mixture;

diluting the mixture to have a solids content ranging between about 30 wt.% to
about 50 wt.%,

adding fiber to the mixture;
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adding at least one froth stabilizing surfactant to the aqueous dispersion to
form a mixture; diluting the mixture to have a solids content ranging MCSLLP
between about 30 wt.% to about 50 wt.%, adding fiber to the mixture; ™ 7~~~
MC'S LIP wherein the fiber comprises at least one of a polyethylene

horopepraer, dspdihenerompristitiodrasitaidlgihdr, RobsislensyIBamopolymer,
homanaer, CoROMEiRIIIRIRESITHRIPOMMSH iR ANl olymer,

and wherein the fiber has an average length’in theé range from
abogepodyeapIUNIbipsk angrralBrirIdcamdinstinas Bsreefiadange

from abauf.10 ML ¥uiq aRouh Q0¥ Ba568d:PTha LBt WRIBNIKIING2 to about 30

thermoplastic resin and the fiber; and frothing the mixture to create a froth;
rem&VitiiBd least a portion of the water in the froth to form a foam;

whereigithe foam RiRatRdsamRArisen AR RESSRt @ loss,residkat 60 wt.v%

water; and wherein the foam generated has a non-cellular fibrillated

morpRFeeN atrhweigiheltly hieimoplastiihesemand theditergndam

compriggghfrahP 4940w grtRercebresidual water. 16. The method of
claim 14, wherein the resulting foam comprises from 0 to 8 weight percent

residusFRRYENE B leppiea o otha ek iBrsaiiath 19 forme iAkein the

dispersiggsiphilizingAgeRtcAnBrSeR & fabtwasit 1Rrckhe sPathodefiny water;
one of claims 14 to 17, wherein the froth stabilizing surfactant comprises

cellulod8d19. The method of any one of claims 14 to 18, further

COMPriging&RRENGak] ﬁEl%tEQ'Ek%rh%ﬁ-%b'Mﬁ@ommt@d|§b€ﬁ£ﬁﬁlﬂ@%‘r.
froth. 20. The method of any one of claims 14 to 19, wherein the

ispersion comprjses from ahout, 25 to abqut 74% thermoplastic resin and .
liep SR LRI 5 B L DY G SRS RO on Henbdha el
of ap¢enet efsithinsvatito 20, wherein the thermoplastic resin comprises a
polyolefin.

16. The method of claim 14, wherein the resulting foam comprises from 0 to 8 weight

percent residual water.

17. The method of any one of claims 14 to 16, wherein the dispersion stabilizing agent

comprises a fatty acid.

18. The method of any one of claims 14 to 17, wherein the froth stabilizing surfactant

comprises cellulose.

19. The method of any one of claims 14 to 18, further comprising coating at least a

portion of a substrate with a layer of the froth.

20. The method of any one of claims 14 to 19, wherein the dispersion comprises from
about 25 to about 74% thermoplastic resin and dispersion stabilizing agent by

volume of the dispersion.

21. The method of any one of claims 14 to 20, wherein the thermoplastic resin

comprises a polyolefin.
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MCSLLP 22. The method of any one of claims 14 to 21, wherein the foam
comprises from about 10 weight percent to about 60 weight percent fibgr g1 | P
based on the combined weight of the thennoplastic resin and fiber. 23.

The method of any one of claims 14 to 22, wherein the fiber comprises a
Polydtieytectbhdibofiapylyneerf clajpolyiver 2f miktitsiockéfiempatymprises from about
polypropylene homopolymer, copol r,.or iblock interpglymer., . .
R, R e S S e weieh
claino§ thd theRBoplwstimetie fitvefibas an average length of from about 0.5

mm to about 20 mm. 25. The method of any one of claims 14 to 24,

whergip thediBarshays amellingiRaint greatenthanibrihefopiRliCmprises a

resin. 26. The method of any one of claims 14 to 25, wherein the foam has

at leBRbyshw leger hawmeyeliaderagendicrsess o framtliblngko omterpofymer,  a
abo%%?rﬁﬁ}l&?e Tbgopeihraccysingdo apyangnbolaimerbdRA8r, synthetic

substantially"as hereinbefore described with reference to any one of the
ExafigRorambmaimsheseeifoam prepared by a process according to

any one of claims 1 to 27.

24. The method of any one of claims 14 to 23, wherein the fiber has an average length

of from about 0.5 mm to about 20 mm.

25. The method of any one of claims 14 to 24, wherein the fibers have a melting point

greater than the thermoplastic resin.

26. The method of any one of claims 14 to 25, wherein the foam has at least one layer

having an average thickness of from about 0.01 cm to about 2.5 cm.

27. The method according to any one of claims 1 to 26, substantially as hereinbefore

described with reference to any one of the Examples.

28. A thermoplastic foam prepared by a process according to any one of claims 1 to
27.
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