. 14 WI Fibrillated Pol yol efi n Foam Background of
Di sclosure Field of the Disclosure [0001] The present
wobkesloe®yz e rel ates generally to the producti orCcDUS2007/079231

02468038YS)ol ef i n foams for applications in absorbent

mat eri al s. Background Art [0002] Absorbent materials

are used in many personal care articles ranging from

baby di apers to ngrﬂlﬁeddﬁmw&ﬁnd{ﬂmi nconti nence

and fem nine needs. The efficacy of absorbent articles

i's dependent on several properties of the core

absorbent naterial HaRkbrAinADIDiSNoREd VOl Uunes,
hydrophilicity, wet resiliency, speed of absorptlon

“and the ability to ”Pfe[&f(?f‘tﬂ%b?dcg}sﬁl%l ume when wet. In

di apers, for exanple, the absorbent core must quickly

cquire,fluids, . .distri ' ac
100080 o Tho eERET AL BIG el BreoflndRR i pePlstin foams
P@bHppliciDARIn MabrbamsAktbriand hol d the fluid. [0003]
The properties of absorbent materials are generally
affected by the nmethodpuighowi &4 they are deposited
on their supportlng surface. For exanple wet |aid
100021} S OERSEALI B R0 £ BLAPERE ) 45 o b

ﬂﬁta@eﬂs ab sypend phds for\e@uldiigidntitidnce apdtfedtend hddds.edherfficacy of
their stability and resiliency in addition to

| absorbant griclesfis ﬂ@?@&e{lyon el replics pite G90¢ Bbgé}ﬁl@pnt material
gr opF# {”%ﬁ %b‘p%?@f?? hg’ \bv\,lwlglty%t&{%glh@ﬁkﬂ'égéf%v eqf absorip]tlon and

otheed@@ﬁy be ntaiftaaneidadupe cvten vaetoin diapeys) for aﬂﬂnpls,suhe @bsorbent
and foam

So(?lgrni%%lt tgl?l%@ﬁﬁ Sal%géa u1g]§<,ﬁﬁ%pl?t[t%?tgﬁ haeggfg B@e&,yand act as a temporary
PEQBSLI 28] thd rsﬁp&%ﬁﬁfr@éﬂt %ow (éAPmAHOdWS% Rl h¥ld the fluid.

el astoners, plastics, her rraterlas wi t h. various
Or OSi t fa
- [000 oam n‘a%lg ﬁ)ﬁ(g:iept?ers ofge{nb%glsqeﬁt %?en%ésl %rg e%en 14 1PJ ua?l%%tearb% the method

f netki Whieh théygind, ddpetxtsdubxalthemnq)psmmtgamfaee Goerxample, wet laid
cel |l ul ar foans h %F |nterconnected por es or cells and

aPatesials geesliyotulter |ftomadign despli Qe tooths . plenas seigngement of the
Cﬁbéﬂé' Air fa@cﬁﬁa%teﬁglsneﬁd {a)afya%e i ﬁlﬁwtﬁ%;eeﬁnﬁ% Gt stability and

I'ls, but are usef ul buoyancy or flotation
apepihenay iroadditifh éx |1imlnmt1bnarm£ poausithe ritkaditional Huff epkuh:o aid creped
Reti c

Ct%%%tggloﬁﬂs’ggﬁél " ?E}rjﬁ N a llt%th rrpéllapeexw en Xvetted. The

development of absorbent foams has proven promising in addressing some of these

shortcomings.

[0004] Foams and foam materials, which can exhibit high absorbency properties, are
generally made from low density elastomers, plastics, and other materials with
various porosities. There are six basic types of foams and foam materials: open
cellular, closed cellular, flexible, rigid, reticular, and syntactic. Open cellular foams
have interconnected pores or cells and are suitable for filtration applications. Closed
cellular foams do not have interconnected pores or celis, but are useful for buoyancy
or flotation applications. Flexible foams can bend, flex or absorb impacts without
cracking or delaminating. Reticular foams have a very open structure with a matrix

consisting of an interconnecting network of thin material strands or struts. Rigid
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consi sting of an interconnecting network of thin
material strands or struts. Rigid02468 0140WOL f oans

wo eaBos®4n matrix with very little or no fl exibCt/ius3007/079231
V26808t act i ¢ foans consist of rigid mcrospheres or glass

[000

m cro-ball oons held together by a plastic or resin
matri x. [00051 Foans with varied perties descri bed
a!ﬁm@s @ﬂ@ﬂ%gmﬁan}oum litHe pe mgdfﬁamblbfa'r eSypitastigdpams consist of
i gs%hgres de nl%ss 18 bIllPO%gE hé? t%%?her %& 8)%'@?9 ? H}Sﬁ‘f matnx.
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am may ald on a substrat’e or conveyor belt for
dwb rag. aghpowexdinpiirson of gohoiey glagidles Imrtbt: prdsomon QfPféEyn stabilizing

di h t hod
RS e Bosr S, TPHete b et Uihe dbired foam
S Héﬁﬂ?f@s 61'5_thi§'ed | B} 113 %&npﬂh'b %’an@h{ay%'léﬁ@ logfal sbdtraad B conveyor belt
foam "As shown in FI I t hese foans are open cel

a
f fandryinef adve examplarof adealydm‘at fipth fqame(HF@armdha%ording to such a
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t owvad qF ﬁ@ Hb)d&f £ paibr bﬁ QJoWdD&& et foam. dﬁ@'sﬁbivﬂ On&FIG. 1a these

sponge ke norphol ogy. The capillary, pressure created

byoaHi arctops coll Tram SHERGEY SHFiaee: dJ@a%/ KetheoRams Wiayh a continuous

S%{Euﬁftedt f(!eﬂ' 1510 lﬁgﬂ%r ?ttfézﬂ Paﬁ@&esrrélélﬁéelge&f he dsu;f%e and larger
hygi ene p rsonal suc

abeloyr tptmtﬂnhamdddilesif Ithebcub:*,s(mcm}’n ddpddting g spbh)giﬁlvlezrmorphology The

limtations on the g eed at |ch the fl ui

ab&BlHE PressHsTeatyd lémﬂto prepplogy PRy ﬁfis theyfeamsayith some
' BFHJ ﬂl{lgtagsdrﬁn&f)?rob%es ﬁééi‘ﬂeg IRy AURS frQDNat Efe Eﬁf;jﬂﬂkts, such as

surface ore al the fluid insult iIs absor
i msolttaheomtn@mamadlstr[lﬁm%]or/i\addkmgorféth;N,er Hegidaimes ohehe speed at

c ot B N EisarrARRUER e frraleyl Sty ongueh iR rete is

t R BS0BuiCmaP s 0rAbivaRe ﬂfaﬁas SutfRe BEfOO8l] SARe hi@ids@RM absorbed
may retain at |east a portion of the fluid, preventing

algofhstfoam p8g. t he SAP. This results in an absor bent
core having fluid available for rewetting skin when a

[0006] oad | s\drl{t‘ﬁmeldiy dnctuse tiworapilla PO haldozhie flokiahltengeall surface

he on.of frqothed type fpans is )
ilimft ¢ & ul%trfaaraﬁawma aS?re%%%@Eﬂ Eﬁganataf‘r fhsgrtigg pressure of

d’EHé' 9P RhO¢6%$ ma ?xhle‘t%nﬁ;ﬁﬁéd@ga;pﬂﬁlo@&%é HLRS pRY ekt db8&Hion by
difficult to con Fi ber-Taden foanms have proven

uthel $AY. iThis edults mgart deotbeyt euc dhviop|flvapseridblei fog rewrdting skin
&%ﬁ%g @{oce%?(i ?ﬁ Pat ent Nos. 6,261,679 and
o= 15 BlPed L EGEE™ 0 chen et al ., describe

nmet hods of naking absorbent naterijals

[0007] Another challenge n 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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having a base material of cellulosic or other simlar
fibers. Both the '679 Patent and the '054 Patent
o waolpaslos®a2 t hat t hese hydrophilic fibers shoul dpCcDUBIOOZE79231
S5 0PHE pr edomi nant structural component of the absorbent
foam conprising up to 98% by wei ght of the. foanis
mass.. A pol yner_ bondi ng. agent that acts as ?qrgl ue for

t FRAMY S mRiss| ik @obmsErenfiggperyt bahpily sb8 glwrelordhastninlke fibers
21&%{% ngﬁgﬂgs.tﬁ%nfaﬂﬁg%%jllg%k%ﬁm S fiapg! v, there

exl onti nui ng or absorbent articles with

,ncreased rates of absorption..In the process, it i .
(0008} o ¢ anceoriiiela; e FRRIGR IR UG AR o dDrbyLdcles with

t hRreéd ARE SPSRLAGRN! O’ @dURScSant i atdrabRt BNhhARIPhigh void

fluid. Summary of Di sclosure [0009] In one aspect, _

efbludicsrend mcgiaseihg sedadecpenings ol rgdeceicepdlaneictrotion of fluid.

generating a thernoplastic foamfrom an aqueous

di spersion, the aguSeusnaliysfdisilasureonpri si ng a

t hernopl astic resin, water, and a di spersion

[0009?t abi | zbiQaspe@nEmbddigeh® tdnRibstd Bl RBite RACMBG oAt or generating
east one froth stabilizing surfactant to the aqueous
dp dipameplgptiq amolremanrareeiselisnesrdoh ghaaquepey dispersipe comprising
i : 1 ot hi e..;m Xt . r f . Co
LS LA Bl QSRR Rebhhl oo
t eddingat east Hreafmthwkisiiiying tshefadtamnogde exjaéed diggrson to form a
non- cel rillated. norphol %‘%¥ﬁ%n[ 0010] In anot her

[yl ar fi
aSPERES; giiact fer © diCsBIEeEd 2He IOThing heatiixipy Woogale a froth,
h?e‘ﬁ‘ld‘@rﬁaattl%f EP&%i%ﬁto'fﬁi Qrdin,tflé f’}ﬁﬂhl t#; A& a foam, wherein the foam
non-celTul ar structure, erein the foam has an
ayaraged bsnsidnycabiilaabibutiated @Rrgiicded,.t o about 0. 07

g/cnB. hi certain enbodi nents, the foam may be used in

[00103n abspi bestherasidpest, @mbsdihends dacRa&y heieaP@flatedo foams having a
fem ni ne hygi ene _product, an _adult incontinence

pheaBer!asts-teserh diiefiksed, ngprperiivla gucgirearhsfsingee faam has an
it o ar S _

AR B o Bk s e o ] B,

afipeciay dadisadlitant sgetenf arttibke, suchcdsasbaby dikger, Hfondnime hygienc

a rent fromthe foll ow description and_attache

c!e%aﬂ%tz agadylf igontipgnee &FO%%M ngmf SeFERNS s S%%lqag sponge, a

SheWcaEMHRY8Ss Rbica §haPes, §%bin%nto(w|eﬁ)a ér"i}gn !éf)é €and a food
(I'b) of "a polyolefin foani nrade by the conventiona

mpackegingp@®13] FIG 2 illustrates formation of a foam
froma froth in accordance with enbodi nents di scl osed
[0011her ei NOther aspects and advantages of the disclosure will become apparent from the

following description and attached claims.
Brief Summary of Drawings

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



[0014] FIG 3 shows an extruder that may be used to
form di spersions in accordance with enbodi nents
waoleaslos®ezl herei n. 02468. 01 40WOL [ 0015] FI GS. BerAb2007/079231
02468.04¥8 SEM i mages, at 1000 mmresol ution, of a cross
section (3a) and surface (3b) of a polyolefin foam
made in accordance wth one enbodi nent discl osed
[0015]er ei nFIGHOMBEAL $o@ SBMsinmgss, ah | BEMunregdytiont o650 cross section (3a)
resol utjon, of a po]yolefjin foamnade in accordance .
L SRS O e AL oge1 bwcAGt o1 ACCqreREs | Wigh @ne gmbodiment
shRWRs& Kdr@fe up SEMimage, at 10 nmresolution, of a
cross-section of a strut of the polyolefin foam made

o016y BSOS SRS L LRSS, RESOL fam

dispdcoridn&e wRh 3h€ethBoBRRAT dSNbselBERId. al s for use in
personal care absorbent articles and nmethods for

ki ng S t ' il ' certai —cpetd

0o Rt ot 8o S B R it AR Rl getion of
r asstint périd polgslefindodrhanadepinagicolahddd@its . onkrembodiment disclosed
particul ar, enbodinents relate to foans formed from
adtéBus di spersions of polyolefin particles that are
conbined with polyolefin fibers. In the foll ow ng

description, nume HHERDESGREEKINf orth to provi de

n under st andi n f..the present, di scl gsure.. However .

(001§t ' Epodimenty o o SiytlpHBE dels 1Y atbsotkEnt, ity o, use in

t Berspi# sand abloSdn® Stied By BR:tHudachi eetting tihwotdent ReS&ials. In
details and that nunmerous vari ations or nodifications

f poiicelae ey icpbadisssdicleist e Fapshiorped sy dheppplpgiic resin
. ' i i sgl osute. C i t

r B EIER 5 TR0 Rl ol R4 BRRAAEH Bl  9oms formed

Stmotc hqireess dispeRmnpro€ gehfoldinspdraslas éhataye benbiardrexdthbyolyolefin

m_xi ng f her lastic fibers with an_ aqueous .

difiBpEr s¥noﬁv,en§aﬁewg}aq3wep%%éwr@fssﬁféw #h $ehyorth e gEyide an

auﬁ&@étﬁ'ﬁ%ﬂﬁ@%@tﬁet Egé@f:rﬂ’dim&s%?e. N Res Ll 2! AR by those

The m xture of I bers and the aqueous di spersion
nmelyillb@irf thetatdliatttioe preest disaloburotimy heprediicndyvitheut these details and

oL RS i FR oy Aot e sl B =Pl ebrpay be

"beatde.ng” or "frothed" refers to a process of
i ncorporating substantial volumes of air, or other

[001993S; | B8 LhIMLihh Sreime! RistRERe comprises a method for generating

thermoplastic foams. The absorbent structures of the present disclosure may be
formed by mixing thermoplastic fibers with an aqueous dispersion, wherein the
aqueous dispersion may include a thermoplastic resin, water, and a stabilizing agent.
The mixture of the fibers and the aqueous dispersion may be frothed to create a froth,
which may be subsequently dried to remove at least a portion of the water, forming a

foam.

[0020} As used herein, the term “frothing” or “frothed” refers to a process of
incorporating substantial volumes of air, or other gas, in a liquid where, in some
embodiments, at least 80 volume percent of the frothed material consists of the
gaseous component. In other embodiments, at least 85 volume percent of the frothed

material consists of the gaseous component; and at least 90 volume percent in yet



enbodi nents, at |east 80 vol une percent of the frothed
materi al consists of the gaseous conponent. |n other
wenrdeassent s, at | east 85 vol unme percent of thect/wstoozae79231
02408 08¥®r i al consi sts of the gaseous conponent; and at
| east 90 vol une percent in yet02468.0140W0 ot her
enbodi nents. The liquid may be a nol ecul ar solution, a
nriodmk bmbo@uieutsi dfh,e lguidmdy bpemsdlesularrsolrioaguenesdlansolution, or a
ani ¢ _ned eneral the frothe id, 18 ...
e AR Psfoni hoBhene BRI o SOOI Y aifhdf liauid is created
Mg | REhHMEAT meth 8IS RRAT dsChislP BRak 'n‘ﬁﬁﬁlg‘lﬁld@pbﬂnﬂﬁ hdrle conditions or
|nject|ng gas into the systemwhile mxin e term
fopmnﬁllyalgjegg@gi ghsaruetp rthe sfetem whilamikingui Q\ml‘ﬁh ‘fieh” as used
; gn &1 \}1 rﬁ? ers [ anl & (9 e%l h&agg)eee}lbgot%e% &%Egsrcgb%ﬁ Yilla r‘%i ﬁefore dd‘ymg or
I eRiAG (R q e rtié(ﬁdml npe V&B@MIﬁﬂm&ymg%d%mdvﬂ@ wd¢ be used
t hermal and/ or nechani cal renoval of the |iquid
n@&ﬁr@hﬂngpei@mgn&rﬁ@mlmlmie theamel e/ ersiagchagical emeapb pk the liquid
%1 Jigsilient structure fornmed by renmoving a portion
0 the lTiquid mediumfroma froth, e.g. at least a
ortio sub tanti al tion, or all of. .the |igui
100280 Bt Tty in whEergt e brosliiasifiiiamed by
f rQhdvihd 206568 TGBe Wl alHaRfh TRIM S ﬁbﬁlcle%s% 1B£¥% &l Portion, a
is illustrated in FIG 2. Afroth 5 ma ude
p@@b@éqngabpomatpmr afl ofjithliguidi 18 gy ’tst reglozed il"h% formation of a
d' 3 n*? rfr%lglog \’%) i 1nr{C %]c%g)fecil%agesgytgee&m%% nquss 81rsglr(f%i/deh TEin ol?n #thsgrated in
f Fm} h25 Aduiding Radrydlidd: Sscke@arWapgr Proeigs sdidpbrsidh@, where the
pol ymer particles 10 coal esce and nelt together
-critsa@rrswg § Hedidep prberes partidlen Yt inse digeid medigpy dndViee the liquid
e I
r Bicke 80s KRGV AR 156 bty > MuthlG, G ok Bptpiihess 1, the
v polyatel pmmhsll()d:bml@sdei‘mdn‘ﬁélt tolgg‘thplocrﬂitn@‘ 1and:qnn’re¢‘tsd film or struts
hi n th froth, the rat repoval
eééﬁ&%t cpiggRpyd SAPYHRIPISS eaulﬁd et tAvlinnls Bdrsiing structure
f 19t hEEAMRRSLbP Pnay? ABRAOLNRY Faridts BRARMREL (At hoint of
is renoved froma froth formed from an aqueous
dslyeresi Wﬂthllp@lleyﬁKEhsthmat%DﬁBiuhqvﬁl {ihe, diapprtien satehaf the liquid

coal.esce, form IVI str tur nd .
;BT Sisehar e shmPbsiEo oy RiAEe b Bbu e weter is
ardrA@Rad TRy BErdtl ForatkdVieh @n taﬁﬁe(ﬁl@%ﬂikrsﬂfn E)S tontained in the
l'iquid ranges fromO to 20 wei ght percent; to 10

wdisgesiopemei roalencept freningnd delimresiv g srgtge t gndgresiliency to the

P y h
0L L 5 S5 TSI BADAE SRR o o
PE&ERAL lighis chaesfoon @l @t tveighopeoas; 0 to 10 weight percent in other

embodiments; and 0 to 8 percent in yet other embodiments.
10022] Aqueous Dispersion

[06023] More generally, embodiments of the present disclosure relate to aqueous
dispersions and compounds made from aqueous dispersions that are useful in forming
frothed foams. These frothed foams may be useful, for example, in iquid absorbency
applications. Dispersions used in embodiments of the present disclosure comprise
water, (A) at least one thermoplastic resin, and (B) a stabilizing agent. These are

discussed 1n more detail below.



di spersions and conpounds made from aqueous
di spersions that are useful in formng frothed foans.
wab@sesdoant hed foans may be useful, for exanpl BCT/UR2007/079231

02468.014p%fii d absor bency applications. D spersions used in

enbodi nents of the present disclosure conprise water

(A) at |east one thernoplastic resin, and (B) a
[0024t abi | iThicAmopletié resihese are di scussed in nore detail

bel ow. 02468. 0 140\WO [0024] Thernopl astic resin [0025]
[0025The t hahaDReaRbpIGstHcE $bdh (A) iGidededh |dRalRgiteest $hedfaqueous

the aqueous di spersion of the present disclosure is a

r eslispenstvat ofithe present elasgidsyredis gpesinithat és not rerdilyrdigpersible in water

itsel.f . .T erm"resin," as used herein, should he .
coRttirtisa 1T icitie & esrr el LR Sppdilludd g somherc
MO gofyineils Hadhdmddalllyesddified hA3b6lesinesi ns used herein may

i ncl ude el astoners and bl ends of olefin polyners. In

[002@()"'3 e@&QﬂF et fRoreih H‘I‘?a)x {IE']%@H? Qia@é}ﬂe?s ﬁrﬁls‘t_jalﬁhdszﬁf%leﬁql pcl)lgmers. In

em crysta e resin. erm"sem-crystalline
i nsemd ethitodirmetestthé thérhmphstie sesns it haempogsabise agsin.  The term

| egst .one dat herm n supjected to standard
i T SRV At e nico FEHEEr Jropbaesie dal ssresn, at least one
SORRIGRIThT Wheat @lbjdcR@ RPIMABAE @XBiRkhl SR BdtRBHM (DSC)
that exhibits a relatively gentle slope as the

scanaiatipnt eirpey seuiraystalling polymsedenbatyt a OFE° éndeglierm that exhibits

endot her m naxi.nmu This reflects a polyner .of broad

ot O Panga e ot R S PR s tef 3t the i
gergddhdnh Sanighmer gdisteffes a pshaid ofBtdadngelpng Ringe e than a
pol ynmers useful in the dispersions of the disclosure
hawvelyanesihgying widttip ggngrailnconndered & her Pory meteggegiat. Some

no L ' 03: P . .
onOR0ue0, I A B8 s EEHOM R 3ATF oPRhUE R iing poin
t hadhilalothed poBmpey hidvein@t tHadnenp edeltiey poiel. t S over a

fairly narrow tenperature range, such as a few degrees

[00279ENt | grRASmel Jb1RhAEon8 TR AHTRN S mbfiB Rk By BYsharp such that
exhi bit broad nelting characteristics over a range of

abelltor apgrtianofythe poiymer metp ouérreelairyy, narrpsy (ssipgrAsvreyagee, such as
exhibit,broad neltijing,characteri.stics ove r e .of .
gr a af?\éf ; dqgﬁ%:ﬁ chtl%'ef_ie.[ (%Q er g % hients, ftget- Hély%ler %I{]a%/ exibit broad

t hedalmi @ftdcgerls@8d BvdrA) ranbd 6h @y 20eC Usedel htN@nbodiments, the
present disclosure include honopol yners and copol yners

(i melyoui mepyetdshibhmwad \mefing gharhesprastioh @fvemna sangls ofsgreater than 50
etﬁélene, propyl ene, 1-butene, 3-nethyl-1-butene,
4-net hyl -1 pentene, 3-nethyl- 1- pentene, 1-heptene,

[0028] hexe%?(.’am%l_egcotfetﬂee 'the:ﬁn%sﬁi(setri]cei*esfann?A)l: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, 1-heptene, 1-hexene, l-octene, l-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 norbornene copolymer; and polyolefins



dodecene, as typically represented by pol yethyl ene,
pol ypropyl ene, poly- 1-butene, poly-3-nethyl-
wa20msse? poly-3 -nethyl - 1-pentene, poly-4- ne¢chyb2007/079231
02468.01H0VBNt ene, et hyl ene- propyl ene copol yner,
et hyl ene- 1- but ene copol yner, and propyl ene- 1- butene
copol yner; copol yners (including el astoners) of an
al pinakudingef elastuintds) audo lajs wgptlethesy ofitwe conjpomgatlpbk-olefins with a

cosomyae S iPrataRatal i i Boi N SHBEERER LY Siitens Bropylene-
CORGHaUIERE : coBINmRE! ¥AiRhE. %ﬂ?ﬁ%e%ﬁ@l@@éﬁtﬁ&l@ﬁé 'égf)Jlgmer ethylene-

el astomers) sdch as copolyners of
al phepytanefli, nhexadidne @op@immg and @tlaﬂen@mfonﬁmajqbﬂedtne norbornene

glt %§§%W2‘Sb:%ﬁ‘g}ff%%‘é%ﬁ][ 5%?1551131 t ed %‘H%rrs such as ethylene-vinyl acetate

et BM;{J&?@EJP re‘ﬂ@{éﬁnﬂnﬁl Sy %pbl@ﬂiee nﬁhfil@ﬂ@{riﬁﬁfﬁ Ehloride copolymer,
et hy enepropylene- 5- hexadi ene copol yner
et lihytane- @rﬂw Iaeudeomeﬂwlmm(ﬁ@ﬂﬁmrwm rﬁétde %mibmywe rand ethylene-
et ny oun 0

E%Fﬁl acr \1IatﬁyFopo(1) I eq%r%fg g )L/(?/F{EB? o h@)ﬁéﬁgn elaﬁtomers) such as

?@H@d r&RPOIAHIET , acR¥lbiilugeatyemy | cefl@hide (ﬁﬁféﬂiy}’sﬁﬁ’én&styrene
yl'ene acrylic acid or ethylene-(meth)acrylic acid
cop@wamms st}aim: dnrydleshwl, Lyrenhrealajdsaueh @sporspeanethylacrylate,

¥ enl ?‘gutg a %@r Sgt&'r nCl glgyf] e?lll 1%'&”3%%3 sgﬁéﬁee;%?ﬁadlenes and

on| rene

a l&ﬁisbl)ﬁk%ﬁ )st’}eﬂ%lﬁﬂy&ha@ealﬁpﬂg&eﬁ%[ock&io)ébl@'ﬁﬁrs\/ﬂiﬂityhding elastomers)
aIcohoI styrene acryl ates such_as styrene

W at shraedutahigice pepabyme ang hyduic thesgafy arb saﬁ%rgprlsoprene—

TR s SO S0 B39 i

(1 polyudiyhigered dﬂd)lmdnel\/ﬁ)yl S:hh)lmda&ngﬂydleﬂmehlbuﬂadd)}mhﬁner polymethyl

copol yner nd hyd her eof
st ??Fr ciogd BP%%@ MBHEAGTYY at%ﬂ"é}g’ﬂm&fﬁ&%)‘r@% nyigp 6y §yiqy16-6, and
COEEPBH”Q% Sﬂﬁ%ﬁn@ﬁa&@i@' YuivayiersC RLAKL T gle, dP}‘;Ht]Y})Iéﬂl‘y ltbdfRBalate and

| ©oride, vinyl "chloridé-vinylidene chlon
Copo]yibm;'iene ptgﬂephibtlllay:l; pabacyﬂban@c;, gﬂmp}mjylpnephyie and the like; and

s SRR RT PR PR B kPl dnd pBitymers ang
polrel@ttewogm@erg eEphinhna, atteg)oaﬁﬂerp)olsmbawd @ftRo-olefins such as vinyl

t er epht hal at e; polycarbonate ylene oxi de, and
t hecqtatﬁevlnwoglpagtgwnﬁyf@r)@é)ams@iﬁ abéé@j 1lfes 1y esters such as esters

' n%k H‘H)'ngga(x F}X cdicf“(%c n%ﬁﬁ%ﬁeﬁ@?m?? a)/JT%{}i?/l a&glaﬁeelnaﬁlﬁ%acrylate

yners sat
rmﬁk@bﬁﬂyéf Acigate O:h)daSyIV herylatacatoatyd, aoeiiayl preapl Cm@ﬂaie methyl
and V|nyI butyrate and the |ike; vinyl esters such as
espaﬂsacaf a‘fﬁﬁﬁﬂap%m foie, ded BE! PREGEHIFG AR Ey ike: acrylonitril,

ErYeltlﬁ’itcgylo H(] %ﬁﬁlui’é %mﬂlrQéJm&&)‘%f Ye!sﬂltseproﬂti%ﬁ Lge)y bing opening

acryl at acry "ate, n-octyl’ acrylate,
ac mdteﬂhﬁls arelt mks nmetaﬁ&snsmoatmzerlzat]buy kndrgttehlalor yT]aetse resmﬂjmay be

but | ate and the || lonitrile,
ged emfler a on or COll’I[P)ll’latIOHS QO tWO or mm%

[0029] In one particular embodiment, the thermoplastic resin may comprise an alpha-
olefin interpolymer of ethylene with a comonomer comprising an alkene, such as 1-
octene. The ethylene and octene 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



nmet hacrylonitrile, acrylamde, m xtures thereof;
resins produced by ring opening netathesis and cross
woredanb®sr s pol ynmerization and the |ike. ThesePCEEs197/079231

n4c8.0ENPI be used either alone or in conbinations of two or

nore [0029] In one particul ar enbodi nent, the

thernopl astic resin nay conprise an al phaol efin

I ntier qodlymencrolic adidybpipmed by aarxgerﬁmmnbaut d alrfptoi @butgl 0:1, such

an al kene, suc The .et hyl ene, and, oc

FA e%‘b

e
copd |f59ﬁ=e DGRy &0 ﬁP@ge%? Erehever R & it Sy Re-octene
angl, ﬁ{ngqﬁlv@%tc&'ycstaﬁﬁlﬁlW@f R4ChaRab&l BrYe @@chaé?srlﬂs' tRan about
aci d copol resent together, the weight
r alb%. ﬂatsmae nrrfohémmtsyﬂerceysmihich@fe:hep@lmt yaprange from 5 to 35
and02468.0 14 .he e | ene- acr lic ac
gt piichrabeliTcrS B e PGB e RE e B8 Esheent.
[003[$bout %n%oﬁﬁh&@@&fsclgseﬁ hel1§ 119:81 Y& i SudeCShAlymeHE BoBPonent that
: he et hyl ene-oct ene copol yne may have a
c magtindlidaattlyasobn¢ esdti-blvak Obdfmunteﬁﬂ%msu cHuitable|rawlgi-block olefin

OBt oy BT SETP G BE A b Gt hbBhdaon e
o813 8P o eﬁah%le the teky Stmdld-blkk YopBYmERNGeefdP® o polymer

to 20 percent 030] Enbodi nents di scl osed herein may
ap@npnmng dee er ptﬂrgz eingcalp i Hshregipgg orrggTnents lﬁtﬁ@l’éﬂd to as

8507 SoTUbly ShR 8 E DAL SRS W B ARG oo

deisanichied diffetdnfatedr QMt§I\ﬁﬁaH1 Rat quihed\npiditoahd omifNo respect to
60/ 818, 911, for exanP The term "nmul ti-bl ock

c aplomprged cllonis Emstiprality, pathgrahanc Brendsiingr erggedfasbion. In
h d r n f@r
?géggﬁ"ﬁﬁ%%@ék%sppgiEragffﬁﬁgfﬁg1%Fnég&ﬁﬁnégfﬁﬁinﬁé%%%nmna.
t hebrposated thativirehe dengityi shegmobetriof alrysyallinity, the crystallite size
dlffer%ﬂt|ate uni t |ch ar.e %O%ned ena-to-epd W.t h. .
r BUHBHEPLE & HBPNYHSF PL sHE é’PW}?P%}HP theI RO 06 ASHES §t tapRifydjsotactic

t panyhioReRdeNtgidre@l il e8 BiiR8puldrity Ceid @hfdunt of branching,
Ebggl rrgnt s& th ge1 bm%{:ksttydlI%frgg;1 |1n5%uhe grmunt o}mtfl)pe -

ofnchuhimen bomgr Cham: brapohiag ed lyher-erianching ethe dngioggneityher any other

anpunt of c II|n| he size

At Pt prirye rhE i SHAR0 & pt oS re chgractesized by
gu@r di@ﬁﬂﬁlﬁ@nﬁpfoft f})@l)}d@slpbﬁéltfﬂ SleRC{PIOI Ot MW/MHI) block length

synlotactlc Qa‘%IO regu arlty or |0|rregu arit

A angforiplagkamig: dism’ﬂuu@ﬁl e 1oghg Lekn process making of the

SBAPLAS, loPARBILAUSTGIL 016 DOTHRAE Yo, cimens

COf)tHe)(jﬁSEjﬁﬁeraﬁﬁlyqﬂaje\ai:ﬁ eDnil Z:ﬁfkntg/frblrlﬂla(bdﬁt H’V $d abhdutiBj ﬂﬁm about 1.7

di spersity_ index (PDI l.ock | engt
dF%"t‘brq %6{5 1B Rthes fAPBF e ﬁomﬂ%aé? I a.t% P‘?% gt wﬂa%érftbadlmeﬂts
the ! 09{ Q%%? AW PG gf fhﬂﬁ H9001WTRE SthoMPP8 in vet other
Speci |ca en produce cont i nuous process,

eaﬂnbddlrr@ntss When produced in a batch or semi-bhatch process, embodiments of the
polymers may possess a PDI ranging from about 1.0 to about 2.9; from about 1.3 to
about 2.5 in other embodiments; from about 1.4 to about 2.0 in other embodiments;

and from about 1.4 to about 1.8 in yet other embodiments.
[0031} One example of the muiti-block olefin interpolymer is an ethylene/e-olefin
block interpolymer. Another example of the multi-block olefin interpolymer is a
propylen.e/a-oleﬁn interpolymer.  The following description focuses on the

interpolymer as having ethylene as the majority monomer, but applies in a similar

8



of the polyners may possess a PDI ranging from about
1.7 to about 8; fromabout 1.7 to about 3.5 in other
wendpeassent s; from about 1.7 to about 2.5 in oP¢&EUS2007/079231
n4ssoefitsadi nents; and from about 1.8 to about 2.5 or from
about 1.8 to about 2.1 in yet other enbodi nents. Wen
produced in a batch or sem -batch process, enbodi nents

offashiva tp pkopybme-tamgd poksklesk mtE@Phlymermgwitly régachioagematal polymer
1 to about 2.9; fromabout 1.3 to about 2.5 in other
BY'HRYCS: from about 1.4 to about 2.0 in ot her

[003%??2(:ll %%@F@E@S&&?{g}ﬁlﬂf Wlock tegélg%%qg%y %ﬁﬁ@)ﬂs@ MBlene and one

mot thord Icoqobl}mhcefzabielmbleﬁpaﬂoymomﬁs iarpolymerized form, characterized

ﬁjhyl e Wiﬂa@?ﬂl,g‘{vlf?gpzpl&%gg hﬂﬁ'tc rp ?:&gﬂ)ﬁlﬁﬁ %?ot her exa%o?ymenzed
eRRIndnRl 6hiM ﬂlﬂfeﬁﬁ?% }t{E@ﬁmale}%h@g'c:!il%ﬁkghgsefb%dkﬁhte%blymer) In

focuses on the interpolymer as havi n% et hyl ene as
rrag)mcl erybcrdmcme,r théutopabpiaress ian maligbidckapgogpolymer.  In some

| ﬁ P%g}vuﬁe llgs lﬁ{ﬂ—bi()é:& ge?%/clg%glg% g:(?ag/leg% 6?1§/rﬁ§§:glpedogy the following

chatmagd.eristics. [0032] The ethylene/a-olefin
mul ti-block copolyners may conprise ethylene and one
or nmore co-pol ynerizabl e dA8)ef m comononers in

P %!h)é metli ¥ %qeasgﬁ “andﬁg%%ﬁsf éﬂqﬁfcglin@fts EIHE tdh @Illtg%érl g/rga'ter théﬁp 1, such

FT@@Q[TEM Ui10s 18l 10, 80j #@ 300 60h‘&lm&0a|90 oTOQoonmghai “A” represents
properties (block interpolyner) enbodi nment ,
t hardcpel gnesemet anduly irepesal § ﬁ?‘g}’fﬁ)& pemeni. Jupfgtably, A’s

enRe R ey ehhﬁ hamﬁ#éa TR | mne£ Bﬂ'llﬁ‘,ﬁ&f of'@)éta? Gashion. “Hard”

represente I'ow ng or mula: (AB) 11 where n
i se@nedmmfer ﬂq bb)nkis ofl pm]a}mamsd emtio din rve‘tntls ethyiles;leam present in an
inte g%r eat suc

2@Mmo @t 661 er5 gg nyslghgd)er%? 1T060m8ré1ﬁg%lgpﬁts, d in other

I RILESIBILS eaﬁélf tflalPbQ Gleighi pSRETEM otRPdordR, tHeQ@PHRBBMES content
a soft block or segnent. Preferably, A's and B's are

| iinthechardhsegmientsdatess thahiSoweighiopereant i smamenkeilipents, and in other
%ﬂél?l?e?l OP@SH}}E@r d%él&ﬁ e fﬂ{: eeEota 9/61%1}110 Slkéle%ard segments. In

ene 1s esent

a@”&ﬁﬂtenﬂ:foﬂﬁhaﬁs tfharma@d segheht copeentalli or slﬂﬂ&ntlally all ethylene.
enbodi nent s, and i n other enbodiments greater than 98

weseht sqgsreatsnen therptberHanduiistcaso blogks ebprimrBredRisdmpvhich the
Is g%%glg%%{j%ﬁ%%? e Efe%‘g% ‘cthalne§ SWetl élﬁ'be?’ceﬂ@ bohe REf Wéht' dF the soft

segments in some embodlrnents, gleater than 8 weight percent, greater than 10 weight
percent, or greater than 15 weight percent in various other embodiments. In some
embodiments, the comonomer content in the soft segments may be greater than 20
weight percent, greater than 25 eight percent, greater than 30 weight percent, greater
than 35 weight percent, greater than 40 weight percent, greater than 45 weight
percent, greater than 50 weight percent, or greater than 60 weight percent in various
other embodiments.

[0033] In some embodiments, A blocks and B blocks are randomly distributed along
the polymer chain. In other words, the block copolymers do not have a structure like:

AAA—AA-BBB—BB



enbodi nents, less than 2 wei ght percent of the total
wei ght of the hard segnents. In sonme enbodi nents, the
whasod/os@grnent s conprise all or substantially abP¢T/US2007/079231
0246808499y ene. "Soft" segnments, on the other hand, refer to
bl ocks of polynerized units in which the conononer
content is greater than 5 wei ght percent of the total
[0034}ei ght hobththemisafimcsteghe blosk icope pnerselohod hawent third block. In still
greater_ than 8 wei ght percent reater .than 10 wei ght
petgeaTbodimenis cagiber pigsgh Al@fﬁé?%rﬁ CHBPREH (VP T (P Segnents (or
otheh odiiedl §p sbdm&RME enbodi nent's, the comonomer
c%)]!rl}}t?er?tgg?’n tﬁg soPtS %negrrents may be greater than 20
[0033)ei ght Thermsaltithlogk @atpolyiitan n2fy ké ghiraperiz@inby ayr eatrage block
than 30 _wei ght percent, greater than 35 i ght .
pEKieEnABLgFanger EpRagreast WRang Ero Jarabeht ,1-%3 Flg‘gtae‘im]teﬁ%lﬁr weight

4QisWeheibh, RENGe e?.tgi?ﬁg%oﬁpﬁ@. SPhae hle lﬂ%ﬁg &fiex, MBI, is the

greater than 60 ercent i n various other

ewlodht rearbg of[tHOBIBLK fmiles ¢RI pitbeadénefithe polgmist Gektwnawttained in

B bl ocks r.and dj stributed al on h )l ymer

cﬁgﬁpﬂtaﬂvﬁ&%ﬁﬁowéﬁjd‘i@iﬁ@ & %@ﬂ%ﬂﬁﬁl@%&??@g not

have a structure |ike: ;AAA° -BBB- BB02468. 01400

[0034] In other enbodi‘?renf;,/(\?f?gf | ock copol yners do

n ape i - : th | PRAEBOLS interpol

'ng%hte %ergﬁbﬁot‘gg 1{&8’%1%&1{%%%20%)&@%@20%%??2? ftt%o orh@% HHCTROLYmE
- sebtirt sn pepastibe PREEkaX, wsis te vesiglt perqeniggnbibe i fraction.

q[jOOSS] The multi-bl ock interpol yners ma%/ be )
[0036) har acSarilarly iy saireatnel 85&otasend memskt abgst the mse. dgreinafter

f Lavbrdde 380RifiRL S| ¥ defined

w7 B Fhp i P e T LB R B defined as

Tidloamser age bl ock i ndex, ABI, is the weight average of

the bl ock index ("BlI") for each Z S

fractions_gbtained i n preparative TREBIf+d8200C and

1100C, wi4 hT@ishyeighenterade BC | \Where, B, 15 the bl ock

index for the ith fraction of the nmulTi»block

i nterpol yner obtained in 1fr_epalr ative TREF, and Wis _
[003%he welghtach@eberrdgetion RliHadeinedbyaoeiobhe trodsBewing equations

f@tﬂlgﬂv}%}qt' "ﬁg%{é‘?B;g?ﬁ?)ﬁ t he second nonent about

mean, el na erred to as the second npnent
wei ght average biock-1rmgx, nmy bengefiineg as fol | ows:

2 [0037] For actl‘r‘fvry)’?‘r_ ¢t &Etion ,BI 715 defined by
one of the two fo( ow ng?equat i ongn‘?f‘ootLhﬁ/@f whi ch give

t %er%&f@? isB]rheVamaHEil:él temperature rising elution fractionation (ATREF) elution

temperature for the i

fraction (preferably expressed in Kelvin), Px is the ethylene
mole fraction for the i™ fraction, which may be measured by NMR or IR as described
below. Pag is the ethylene mole fraction of the whole ethylene/w-olefin interpolymer
~ (before fractionation), which also may be measured by NMR or IR. T, and P4 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 Ta and Pa

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 Pag) and molecular weight as the
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TX -I/T LnPx i = or Bi -- -LnPXO \!TA-\!T AB
LnPA- LnPAb where Tx is the anal ytical tenperature
WO 2a@sngeoet uti on fractionati on (ATREF) el ution PCT/US2007/079231
n4csop@rerature for the it fraction (preferably expressed
in Kelvin), Px is the ethylene nole fraction for the
ith fraction, which may be neasured by NWR or IR as
dmaﬁuﬂbm ibtefFﬂWWm@AETAssnaY]be etlbylhted dram ke hokedtdctnn of ethylene

Iene/ fininte olyner (before
15‘6'1‘511‘ ﬂiﬂx‘%‘ QW‘%@ﬂuﬁé easured by NWVR or
IR TA and PA are theLA“}SREEogngrgn tenperature and
the ethylene nole fraction for pure "hard segnments”
(Whenehu raecﬂ @rart owo lrengants wdti¢h may @egmemgledfb}t pealibration usmg a

inte nme As an pRr oxi mat

P R o R R C BT B o k8l BE TR sgmoosin
Threg Ripdidheeandoe w6l dharathasel fratdoRi Ghydensbépolymers with
pol yet hyl ene honopol yner. [0038] TAB is the ATREF

emamrowonm@ﬁat Ut ehdud ba nosddbay € ops IByway vary fie gsffement to

0si haV| 0 t
o Bt Mieof B PRl bl SEemE o sbRFiaP PRy i orve v
| M@&Wmmpdﬁﬁﬁmn@&mhﬁesﬁ abstnp @mﬁdpfia‘t@ moldvalaneéedght ranges and
fraction of ethylene (neasured by NVR) using.the

f SPIEVRTRE WBR Bt prqpﬁrabmi REFTIRESHoRS ailpLraig §opolymers used
t\f\(?cr%gtréstfl@ nﬁﬂlﬁ)réﬁ’m lsbaesl Eﬁ{onécﬂ g YR cfRkd kl'fﬁ{e' (%'ﬁbratmn

usi fig- & nunper of c ar terlze preparative T
f cacki mnebtair’nedi ﬂnasmasimlanpn«slmularn“feBQMGﬂngaspaquect would be

and/ or. terized random et hyl en 0

mefsrqn%lﬁf o ioBie bRt ato RO SR sYPEY Ry andlor
g FEpYra¥igk TR'EF%(MG% S RN m LOpII PSS WHRIF, theBIISVM@ Telationship:

one would need to create an appropriate calibration

curve wi t h t he polbpder E&n&%@m’mmﬁo@% nterest, using

pprop ul ar wei s and t
1003415 ¢ ha 5 B P oR AR sl AR BrORngg A ®, to the
C‘aﬁﬂkﬁf&@rﬁREPegluh@n Cfeﬁﬁ%ﬁtﬁree Tk brf@f 'rﬁ&owﬂt@ﬁ@o!ﬂﬁo@ random

slight nolecular weight effect. f the calibration

c gepdyingrsolbtdpn em'epar@tmes i TRERr frmog@ udla breoadi g:ﬁmposm on random

SR8 LA RSB FROPI PR LA e e

PleRPbatiby %dﬁ%’fng aﬁlaéthjdeﬂé‘:m@fe ﬁ‘zﬁiﬂldﬁmfPQp GB(M Iﬂi’e:inJf: caiculated from
satisfy the followi ng relationship: Ln é‘rzﬁ

AiREE = ofl:e89 }-003DVCrPRy, disovie tb%le%}f‘&?ﬂaﬂle { a random
b % & H@u f Ty, which
an aﬁgl?& F@tﬁlg%l]—ﬁ% ICE or%géhefgrﬁpdeﬁgiat %_}L‘K% Ig narr}3 8W X, Wiie
c@f@d&ldal@taterchﬁlmmncb@o# yATerspand/ or preparative TREF
fractions of broad conposition random
[0040] Once the block index (BI} for each preparative TREF fraction is obtained, the
weight average block index, ABI, for the whole polymer may be calculated. In some
embodiments, ABI is greater than zero but less than about (0.4 or from about 0.1 to
about 0.3. In other embodiments, ABI is greater than about 0.4 and up to about 1.0,
In yet other embodiments, ABI should be in the range of from about 0.4 to about 0.7,
from about 0.5 to about 0.7, or from about 0.6 to about 0.9. In some embodiments,
ABI is in the range of from about 0.3 to about 0.9, from about 0.3 to about 0.8, or
from about 0.3 to about 0.7, from about 0.3 to about 0.6, from about 0.3 to about 0.5,

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

about 0.4 to about 1.0, from about 0.5 to about 1.0, or from about 0.6 to about 1.0,
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copolynmers. Tco is the ATREF tenperature for a random
copol ynmer of the sane conposition and having an
wetbdogloasye2 nol e fraction of Px. Tco may be cal cedpUSZ07/079231
02468.0f¢v@M LNPx = a/ Tco + b- Conversely, Pco is the ethyl ene
nol e fraction for a random copol ynmer of the sane
conposi tion and havi ng an ATREF tenperature of Tx ,
Wiioahatramy Olvetocbloaul .81 &dmf aboni 08 tPabowt 1.0;cor+rdan ap@@4D) to about
Once the block index (BlI) for each preparative TREF
frlé)cti on i s obtained, the weight average bl ock index,
f I
100411311 S P LY TRE T AL B B T A polymer
aboiyt conpfiserat ﬂamnmebpomynﬁr frabtnorabﬂxmh DaB belabtanddeby preparative

SRBA. TG fiogtcton Nes A bR S esoin ShtT Bl fi fo about
t rl‘ef) 51?(9% ﬁ(glyltn'ép ﬁ{hﬁﬁg% nﬁlél:ufa? v@&g&tt dl@frlzutlcflf QW Mn(,’ lﬁl’eater than
.5 to abo , or from about 0.6 to about O.

s ahtmt drib obhi smﬁrﬁ(snbochents, thmmlhmer &n@@ndfas far’odvmkabdfm gr eater than -

0 Rk W52 ! AR Dafol 2Rt B oL

f %Qcmtméﬂd & & dRubPOUbr Sefter @an fab&m(ﬁébﬁhﬂ uPtotodt 1.0. In other
about 0.4. I'n other enbodi ments, ABlI is in the ran

ofembp@meatﬁoﬂle lymerdrastionhasia block insler asiar thansbogt 07 and up to

[ a t
b2 2n gt R RE R B b3S g frap abppt 3 and wp
a@@@ﬁt 100, §réagerahoudbolt 0.4 ad ubro ﬁb@habﬂ oe gfeatep thancibbut 0.4 and up

1.0. 0041 Anot her characteristic of the mJItl-bIo
I R éla%l Wrerlnu Yilk pter emgoimcaisp g1y RRYMTRYTAEMH PS8 Eﬁ?ok index

fer A a%%lf%gﬁranﬁ [hg% LS\ %'Fbaf@ﬂhet?l Heht @b %ﬁg EXO about 0.5,

preparative rein the’ actlon as a
[ Igmkrghz&mk@ut 0 Bamdaipotot abOutl0.anek grpatenthababmutjo @alaxhdp to about

t he pol yner haV|n a nol ecul i ght |st but

MIVDIN B G it be poRmer Faghi bl Eé’i’]‘?eé‘ greater than
t Q@mﬁ@ ¥ i u}; {PfHohPh. 9h§r%at€r Maﬁ %Boﬁtrm?énfgﬁﬁﬁ)t Hout D8Ngreater than
about 0.6 and up to about 1. greater than about 0.7

arbow .4 mdaltlximabc&utcﬁ 7,glfga¢aéqr thdmaﬂboab(b@tﬂn@mt(amuuﬁﬁi 0

1004370 | Rtisisigr o ebBurmishe ek FResbrye gt e Bl gisclosea

bhetekn %% &b etrmm etle Qith ANdastrkoCaABQUE-olefin. Th
1.0, glﬁrglgter thangg%out Oéﬂgq :Jp to %\boﬁt 1 090 B )

ghigtatpelymdiamag ottt er Gothpaisel Cl4|-p53 § dlod&iﬁuandlor@,lkeguyﬁanmne. Suitable
than about 0.4 and up to about 1.0, or greater than
abosptugted cgmgmg]peltsdlsg% far pply;ner;zp,ngmtﬁe geinclude, for example,

glr-rg%'? él ca H u’nsz} hreatéaoljaglignerg rc%?l g{éd I'b?ﬁ}oﬁ ﬁbj%%gtea r(]ige%)és polyenes,

out and up abo

t Eﬂdénﬂbatﬂenéh, %toanExaiﬁ)plE:sooﬁbmhtcoﬁuﬁmmgfsembbde @ o ahxdelfﬁns such
0.3 and up to about 0.5, or greater than about 0.4 and
ups tpoabend, isobutylene, 1-butene, 1-hexene, 1-pentenc, 4-methyl-1-pentene, 1-

heptene, 1-octene, 1-nonene, 1-decene, and the like. In certain embodiments, the a-
olefins may be 1-Butene or 1-octene. Other suitable monomers include styrene, halo-
or alkyl-substituted styrenes, vinylbenzocyclobutane, 1,4-hexadiene, 1,7-octadiene,
and naphthenics (such as cyclopentene, cyclohexene, and cyclooctene, for example).
[0043] The multi-block interpolymers disclosed herein may be differentiated from
conventional, random copolymers, physical blends of polymers, and block

copolymers prepared via sequential monomer addition, fluxional catalysts, and
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0.5. In yet other enbodi nents, the polynmer fraction
has a bl ock index greater than about 0.2 and up to
w@bwmsni®4H, greater than about 0.3 and up to aboTUSDINB079231
02468.049VEAt er t han about 0.4 and up to about 0.7, or greater
than about 0.5 and up to about 0.6. [0042] Ethylene
a-olefmnulti-block interpolynmers used in enbodi nents
diasichwsadcdionti living pobendrzaeep tdchmgpss. ofin guitighlenecomiptaned to a

at |east one C3- a-olef n. The interpolyners ma .

T EERE: OOMIEPFo 8 e CEReSPRRaRY SPoRPI Ny Pihsbreguivalent
SuiisBRkBtyuHSs HodiRE £ theCRPRPARES MSRT BHttef Qﬁigher? heat resistance as
pol'ymeri zing with ‘ethyl ene 1 nclude, for exanple,

entepburpd dol yeltings apintabiienrondAe penctiebaf Ugapedtuse, higher high-

non- conj.ugat i enes ol.yenes.. .al kenyl.benzenes C.
SRR IR R o R el 5 SR i modutus
S U¢ HetasniREOPY UeRenicins@Btdiydl @nlysid - PudRARs of iifEX 81a¢ benefit from
1- pentene, 4-nethyl-I-pentene, 1- heptene, 1-octene,

1 hvowserd, emhodipeme of Hisampkieblpelk interpplyases, 4p gompared to a random
e ' . 0 [ b - .

+ OO b hiA® B Pl ARl ol BHOHR° ctens, the multi-block
hadtepblyaldsy haseibewert vdrepresdiyn eseparticularly at elevated temperatures,
vi nyl benzocycl gbut ane, 1, 4-hexadi ene, 1, 7-oct adi ene, X
AR SE SPREHE R adon, Jigher seeep yesigncst igher t&%ﬁft@ﬂ@g‘eﬁ@iﬂ blocking

a%is@%%%ﬂ,o?a%{e‘? n%fug{: lgﬁe etlsaﬁiglr‘n&) cry[sglﬁf]zﬁliorg NS MiidatioR) Q%ﬁperature,

i nter polynmers osed ein“may be differentiate
f higlrec orvoratyi (Eagicularlynatoshecaab tsmparsturgsh yisdtten labtakien drssistance,

of . pol yners, nd bl qck capol rs prepared via
IR N i R G LR L e
nd024 1 . i j 0 i i i Vi i s
O et St on SR Qes. K bartLCul o Gonpar B4 P 4ene

a arcardio nmeapoieysmenclading hgysaee omeibyerssyrane pomehdr styrene,  t-

content at equival.ent crystallinity or nodulus,. th '

AR RBGr iel Hv LEBelt aPtehn B REEEY SorBTsing eTpgene and

Me§ S @k WERH ! InMtBhd? @hibodinkéni) @6pol MheR@DBIpkaink @hylene, styrene

tggyerature, hi gher hi ght enperature tensile strength,

aftl o £ 1, ghetelin gpficnelip seapusies & 6u<ioAicse.gnagke ysdul us

s determ ned by dynam ¢ chani cal anal ysi s , )

[0045], oper SPEDIG n9ThegiveaRd, Helifefmenmem PRE ipcldsy straight chain,

e ghpdihde Bl n Yr (%Egg Wdf’dc'afﬂoﬁ CoehdL8ViRG! YHBTG 1o @S carbon atoms.

conpared to a r m-copol yner contai Ai ng the same
mimamnples of nuitabdn ooecomgogatehtientshmcindet butbdreoekt limited to, straight

i nt erpol rs have lower ¢ ression set,, particul ar!

L GG CemperttirSs A Bnay chtr Lo dat Giteiete, 1.9-
hiyeh@fens! 8RRACKES cBAIANESclid ABRE, L8 asts-aRafyilLl Nhdheiene; 3,7-
bl ocki ng resistance, faster setup due to higher

c dimsethylt§i,-atiadinngs oBiddimeded-ilongctadipnser andr emizsidghesemers  of
SERAFRL R SO The HEHASTPERLAERY un » 12
apgelpaintaienei I 4an@didhiekddéncad cepfoddittdiene and 1,5-cyclododecadiene,
and multi-ring alicyclic fused and bridged ring dienes, such as tetrahydroindene,
methyl tetrahydroindene, dicyclopentadiene, bicyclo-(2,2,1)-hepta-2,5-diene; alkenyl,
alkylidene, cycloalkenyl and cycloalkylidene norbornenes, such as 5-methylene-2-
norbornene (MNB); 5-propenyl-2-norbornene, 5-isopropylidene-2-norbornene, 5-(4-
cyclopentenyl)-2-norbornene, 5-cyclohexylidene-2-norbornene, 5-vinyl-2-
norbornene, and norbornadiene. Of the dienes typically used to prepare EPDMs, the

particularly preferred dienes are 1,4-hexadiene (HD), 5-ethylidene-2-norbomene
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[0044] Oher olefin interpolyners include polyners
conpri sing nonovi nylidene aromati c nononers including
W@ goses®d42 0- net hyl styrene, p-nethyl styrene, PCT/US2007/079231
02468.004p Ayl st yrene, and the like. In particular,
i nterpol yners conprising ethylene and styrene may be
used. I n other enbodi nents, copol yners conprising
et(BNBgn&-virstiesn2-nartarizen€3CVIPB), aoheflivignephirbormkhsyy (MNB), and

comprj sing,.a - di ene, may be used. [0045]
ngyﬁ P@“%Bﬁﬁgiﬁﬁﬁgbted di ene mononers may incl ude
[004(3t rai gl eChRkd of b(iégﬂ?%l@ ?_%cﬁpﬁk st DS e EE%%W R at8PBance with

i ene having from tarbon ato npl es of
s girbbatineentsodisd osgd ugpatie dndidmn edastomedricdiaterpolymarseofrasltylene, a C,-
limted to, straight chain acyclic dienes, such_as
1., el eprpeciall 5 pseydencesad optipnybt q8F &¥apore, diene monomers.

B R e e
3. Ch, A OMBRA) Whhierd R*- QG BR800 haihad %RE1 LRAPBITSH@h 1 to 12 carbon

di hydronyricene and di hydrooci nene, single rin
alafopyse | Ezaniplen e, suitallh dmelefing inddydel dpe atcatptelimited to, propylene,

1.4-cyel ohexadi ene; 1, 5-cycl ooct ad

TSI AR TtV hoRRR: APhERE- Plbhmme, g gotene A
- apgriibladgegtefdritg @iolit@sis ptiphleds. t Thé ghysinaientene, polymers are

nmet hyl tetrahydroi ndene, dicycl opentadi ene, . . .

bigeyarlby (cforped tp-inehe act As SPgex ,&aP‘P%éWﬂS; Sitehlej tignes for use in

CHFLIRLE SR ABLE SR AR RO DRRSp 4RI

5-cpiijogeaay lor ranerdnprgatede straight or branched chain-, cyclic- or polyeyclic-

g;dé%ggéﬁ{?m%e ﬁ‘%}lﬁ%&%&)&%@%@gePre’?e_rSeAfl_dienes include 1,4-pentadiene, 1,4-

SHEXAHQRE%YLh HeNGe 2- NP ORERE NGeyRopenitend: cDALRXAARAS, and 5-
and norbornadiene. O the dienes typically used to

phbepididensEPDMbortdne. part i patiawlrsty ppedfenrededdighentss aeidylidene-2-
1, 4-hexadi ene (HD),
5 18t ene- 2- nor bor nene02468. 0140MOL ( ENB) ,

[004'@' Vi nylpsdgReseaBR RBRENENRsin VR esterification products of a di- or poly-
- met hyl ene- 2- nor bor nene (NNB), and di cycl opent adi ene
( Derbpxylfcoadiélandrre divl asmpopinges iphiad pay Yerawsed. t Higse resins are

Bl 59, 57 S50 20515 GRS RER P BRG] grornce

a CherGRclircObainiplese8Pe6d i InthidleOftylegdthettaibllate copolymers, and
optionally one or nore diene nononers. Preferred .

a- Shvegnefisitadigne popolymersh FaspentoRiPEmerizdestiyens bHadisrpsppolyester
t he £ or mul. =CHR* re R i i c

B R RO I 5 LG A R
s uitlicateh@ioa-ofitied tepdtihg proddet, withufungarie asit, ahd hrahelebdtpm]yester resins

. FEUHJTE Forp it BRI oree e GG bl t pBaf e fly 2 propancdiol,
Sg?{;%élggeé?ﬂelmcﬁf dtfhehS a5 QRY! SlEnixTEs MERBY! ene based
[0048] Further, specific embodiments of the present disclosure may employ ethylene-
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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generally referred to in the art as EP or EPDM
pol yners. Suitable dienes for use in preparing such
w@obogneg especially nulti-block EPDM type poPgTVEE®07/079231
0246801 ude conj ugat ed or non-conj ugated, straight or
branched chain-, cyclic- or polycyclicdienes
conprising from4 to 20 carbons. Preferred di enes
[0049] ncl ud& delekbt pabbdichicane thelthdemdpdastidiresive js formed from ethylene-alpha
5-et hyl i dene- 2- norbornene di cygl opent adi en ) )
cyeleéﬁe%@aaﬁw OB REPRYICS T B3 olE B OPolIEY ndh@arigular, in select

P aé%ggﬁg%g!sy?g E@r?ﬁgggtlcdfeﬁﬂ%dlﬁ%eé ofk BY ofeR:- goiar poi%oleﬁns.

nor one sulita ype of resin,

toosoc; &' RO RESTR G, R0 S LR ot
1yr8&k Ntheo€ khd UsibAd! @itbrédT, UsSwelaks dN@ylene-propylene-diene
5 0,000, which is |ncorporated herein by reference.
molgrp@ré; may b axesl- eslnoforme smbgdinpafs, queferred olefinic polymers
st / ol.y tyre
IR e

poEYest: digh' &sising polbtiiyead (HDOM), tdsedem&mﬂnﬁm sf Pat No. 4, 076 698
bi sphenol A and propyl ene OXI e foII med by
r eﬁ;é‘ﬂqdoFP o“fnd@wenf Q%NQ%%) Yo BiFREhsH) Hef%fum .densafd. golyethylene

ulidon
AR REF O RS TL, RTRE AR IOAT RO gy polyethylene
1 @Jwﬁﬁhnhdmogeneauﬂy pbranelesdy t hmdat obthybnglakpheoleﬁn copolymers;

s eanDb R o DR e eee RO e eiBE g R aggymers, which

err@zhpue giépxéeanﬁhae&%pmol ?pr@&@esséar(ﬁm&s%a%hase@at Nos, 5,272,236
yners, propyl ene- et hyl ene copol yners, and styrenic

pol
copul §#§8,§7ésth@ rdescmm roé ryhigl a@ mocrfmowqdl logrein(yheaterence; and

inents th ent di, s sure.ng
porgater e, fen i bR REuERafLA: HIE sprodhmprsguch s
di Rlwsd&rN pa@etub@mlspﬂ) @H @hylei@vdhviakbete podyhdb eEm\;v
Chem cal Conmpany (Mdland, M).02468.0 HOANOL [0049] In
[ouslje' ect pﬁl%@@“ 55%%§1¢loh eaﬁch ecnaml ffdof H@s%hﬁed Smf ordrefla; Nos.
rom et ene- al'pha ol’efin copol yners or
ené 566 mh@ @rSés D?D c@%ﬁ %1&@316 5493&?1]1@@)213@6,,869515@65@314& 045, or

| ud
mord hOR B ar BB &1 GEyRar CORsEDR P A REEY Fl i SHrey, may also
enbo i sol%lil ¥ab&fiinRstsS Ushoas MPboMheRy,! B8®lends may include
pol yet hyl ene, copol yners thereof, and bl ends t her eof ,
astv\f/celdu fqgnteﬂrﬁgkéﬁ\éaﬂ@r plymerte- dneptber émb@dmﬁs therghjends may
00 1nclsu%e blenlas g%l%@qgatpe e%olgmelp %nedfaerrneteaﬂogéng oy cyn%:[l)' én still other

yners rnclu

U. &nb&Rinentdothe Cﬁwoﬁﬂi&r%@& h&‘éimada)t Be Elbsdndrvf thb gilﬂff&aﬁtsmétyllocene

polyethylene (HDPE) , as described in U S Pat. No.
4, pYigmeog In other embodiments, single site catalyst polymers may be used.

[0052] In some embodiments, the polymer is a propylene-based copolymer or
interpolymer. In some particular embodiments, the propylene/ethylene copolymer
or interpolymer is characterized as having substantially isotactic propylene
sequences. The term “substantially isotactic propylene sequences” and similar terms
mean that the sequences have an isotactic triad (mm) measured by BC NMR of
greater than about 0.85 in one embodiment; greater than about 0.90 in another
embodiment; greater than about 0.92 in another embodiment; and greater than about

0.93 in yet another embodiment. Isotactic triads are well-known in the art and are
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I ssued to Anderson; heterogeneously branched |inear
| ow density pol yethyl ene (LLDPE); heterogeneously
worasob@d2 ul tra | ow | i near density pol yet hyl eneCT/US2007/079231

02468.0(4U¥DPE) ; honobgeneously branched, |inear

et hyl ene/ al pha-ol ef n copol yners; honogeneously

branched, substantially |inear ethylene/al pha-olefin

poldgseibsd inptibrodxansple, DS [Jrae Pée. 6(;1504f 162 aest AO108/01G%5, which refer to

processes .di sclosed in U Pat 5,272,236 an

3 S Isptpstic SREHeRFe & ST P PR i Fw&ra%fr%lp%aular chain

d%kﬁnﬁﬁd ﬂQ%RQQQS @ﬂg hi gh pressure, free radica
pol yneri ze yl ene pol ynmers and copolyners such as

ons4i2% SR YRS, Y YheRC, GBI FLBSRRS ™ s

amgteRoBmikss hﬁ?rb%@ﬁmctﬁﬁﬁl@iddb@dntdip&aﬁlg Retast d@s functional group in
6, 566, 446, 6,538,070, 6,448,341, 6,316,549, 6,1

11ts0pgymst sBUctEEs, Hxegiplarp4mnctmab wqups3way isglsfe.ofor example
er (S

s LB S B LS SORR T e, s

smﬁmﬁrmddmmt snd thémbtiend sartayylit atiddmhydadei tdler theteof and

Aoy oo S WG,
algg & Pﬁr}&h aﬁmﬁ@ bnd aﬁtoﬁaltlbné?ta]aﬁftloﬁﬂb&ﬁﬁ&ﬁ)%é to form an
Br'yimer use ‘t Wo

the p erein may be a blend of
diidttgpobmtermetfaletiotere fol yimeetnal ncamdiemeemsodi ptatly  other

SI n Iog ?FSB 18%{ 5 né\ﬁll% aglls ?rh%g%&}éﬁ%éwngy%g%sgﬁ? Bﬂ&otgggé%iaw described

CQ&Oéxléﬁ‘E)'Ie ru SNPRAERS NGRS, 761, 8008 AR 7RBR L drfeil, 890,541, the disclosures
enbodi nents, the propylene/ethylene copolyner or

i of e?flpdh Wie nnqoamdsartad év@teelr by e feaenas aini Tﬂilgirsaylbsqthnt@m pgrticularly

|sot t@ P | ene. s c8S The term "substantially
¢tigna olu g iEma . gdil tide. o
IS ? |c propylene sequen "and simlar terns nean

[0054]hat t Ne.e SRBN GE Shd AUR gl g&@ﬁ;ﬁﬁﬁds@nttmltﬁé fiiebnal polymer may
neasured by 13C NMR of greater than about 0.85 in one
enbedi feafancgpeatgseun Wan ba@t_ﬁa@nton 90 ameuaifta dast about 1.0 weight

r r

:%g%e@ﬁt Omg %1%%8%% ngs?g %Qﬁ%{) L t\%ﬁé@tﬁp&hpﬁ ot%eﬁ"o tnhbodlments

enandianrait. abbﬁtOI aeidh€ pticei@ds yar @thweérhbddm\am | Thet fmﬁctﬁmial group
and are02468. 0l 40WOL descri bed_ in, for exanple,
PaflayNGS Bresod, T?@naﬁlé‘o\?@ 5P ot 5abohi 40 eaeli P?rﬁertthél some
is
Co%[gﬁ);c}?rfen?en%se ragrabglﬁttaﬁ w%éﬂtfepre?nce‘ir}{e i a(g})}éfl"éﬁsﬁboﬂﬁnédf'se and less than
Spabbduwtds v{r@gﬁajerc“ﬁhemgleeﬁﬂmr pobodmeests. copol ymer s,
i nterpolyners, and multi-block interpolyners may be

[005F|unct i onatheZ pattibYal SHEBSARLERE] tE tiREmbFagic 1808 may be ethylene vinyl
functional group in its polyner structure. Exenplary

f unestptetEV rtta@&sispcrmwmn dn @éhaer efrodianatsy the thermoplastic resin may
be ethylene-methyl acrylate (EMA) based polymers. In other particular

embodiments, the ethylene-alpha olefin 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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et hyl eni cal | y unsaturated nono- and di-functiona
carboxylic acids, ethylenically unsaturated nono- and
wal2eoBoselr onal carboxylic acid anhydri des, sal PGT/US2007/079231
w4esopye&eof and esters thereof. Such functional groups may
be grafted to an olefin polynmer, or it may be
copol yneri zed with ethyl ene and an optional additional
com»nbouhimentso tieoethylane-pettms p@qlrymers oﬁayehmd edepsityhretween 0.863

coRohbOBE EF SRamandGr (9% piiha. 1 IHeY FEN frog G 35 £/10 min

on ef m@ htB 20-43% octene b
Do iiDe By Kﬁlgf&tleﬁgggﬁggm@ﬁ% e?‘%ign g 8 1 Py pctene by

di swight of ethylefe gt edergr e | ncor por at ed herein by
reference in their entirety. One particularly useful

[005Fjunct | dmadrtag empodimaml eiecthamitvplisiicleesi] 54l alprepylene-cthylene
anmount of the functl onal .group present in the o
f uReRQLGREN op dRigrPetYIRREyhAy#FS, an m@fl?ﬂan?ﬂt%‘Ha‘Pet\ij%é g, 20% by

bev&}%&iﬁgﬁﬁ a'n%haﬁoﬁqytg'@%dab With bqﬂskg 5 fibrP0 985 gb@ £/10 min.

sone enbodinents; out 5 welg
pelhc ether embatilmentsgethib @mpylhﬂmlese;th}ém @bpolyess br a‘ﬂlwpt)lyﬁ‘ler may have

vol it percent 11 et puler, erbotiEnte. Meq . corec v

abggtﬁ%qui@ﬁtg%nppfocm@tgﬂmmzﬁpne enbodi nents; | ess than
about wei ght percent” in other enbodinents; and |ess

[005%]882 5? tl)r? li':(t:rt 42 ow%r %h boﬁgﬁ!i%‘f@ g}}%gl&}é% m%?%t{le{eﬁ@rm%g LIRS, density

t h gblj?efhb/&ﬁb Ih@vmgal d&nﬁ@Nbd@@ee&i 091 enel 002y k/cacat atedt index (190°C
based pol s. In other enbodi nents, the
t h@ﬁ%i‘t?pléalég W@lghéﬁoﬁﬂ Rdytod80 &ty PEne- met hyl acryl at e
(EMA) based pol yners. In ot her particul ar enbodi nents,
[005&] he et ity bene embbgingnts) deithermopbbyermsinmayy bave a crystallinity of less

Co RGP P B GRER S TR s Rl SR TRE R SR e from 5
emkods peRbS. Thet RIRPYIH®oemahR) theodgfthlink PRlyAREe Foth 7 to 20

be a propyl eneet hyl ene or a propylene et hyl ene- but ene
copeicgifer or interpolynmer. [0056] In certain
enbodi nents, the thernoplastic resin may be an

[006(dt hy| eive soot endodppoly e t}@rmbpiaﬁmlsigarﬁsra mﬁiqngstdline polymer

d ty bet 857 d
(163t BHYSS TecliGE ReITBrY ory BHin0! 1 Co ToGUY) M pfments, the
| N oA PAAOR0 MMZ?@@@W@”Y& yetl &ler embodiments, the melting

et hyl ene- oct ene copol yners nmay have a density bet ween
0. 86t oy be bedzeyABendRA Grel t i ndex (190C with 2. 16 kg
weight) fromO0.8 to 35 g/10 nmin. The ethyl ene-octene
[0061dopol yiekomE etibbeingpsity Nl theayoplader peinat e Sa8ss45%iymer and may
octene b ht of ethyl ene and octe
have a glass trargl]smon tempera%ure of less than 11()"% In other embodiments, the
glass transition temperature may be from 20 to 100°C. In yet other embodiments,

the glass transition temperature may be from 50 to 75°C.

[0062] In certain embodiments, the thermoplastic resin may have a weight average
molecular weight greater than 10,000 g/mole. In other embodiments, the weight
average molecular weight may be from 20,000 to 150,000 g/mole; in yet other
embodiments, from 50,000 to 100,000 g/mole.

[0063] The one or more thermoplastic resins may be contained within the aqueous
dispersion in an amount from about 1% by weight to about 96% by weight polymer
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[0057] In certain enbodi ments, the thernoplastic resin
may be a propyl ene-et hyl ene copol yner or interpolyner
whacosngeoan et hyl ene content between 5 and 20% bgTMs20g1079231

n2468.0@piPla nelt flow rate (2300C with 2.16 kg weight) from

0.5 to 300 g/10 mn. In other enbodi nents, the

propyl ene- et hyl ene copol yner or interpolynmer nay have

an selidsy | e inetahant thb ethewerpl@tianasih 2Mapybevpragbnt andha aqueous

melt flowrate (230C with 2 kg wejght) f to. . .

o sprEnin n b o touf 140 Py HERT ot Aaiby Weig in one

U NQLFRBINARE, lahd HESIROTPY BBuSSIPYy i ad@hcf SBHiaRa:.

having a density between 0.91 1 and 0.925 g/cc and

[t i %::(.1900C with 2.16 kg weight) fromO0.1 to 100
[00649?10 m%ggb‘{‘%)'ﬂg gePﬁm sonme enbodi nents, the
h . h e
[ﬁﬂﬁé]hg:]mg(%l o ggl Cq:ﬁrts_e g% ﬁw&%yﬁ@phta < gﬂfrr Eetf g ls‘la%ﬁ]ggr}/g a%fen’! E)Spsromote the

Cr ¥sh@kibh ot ¥ QhbithGisp&SbR MBY¥mRRidH. OMh5sd1btdP embodiments, the
percent. In yet other enbodi nents, the crystallinity

maytabdizge dgeotmaythe 26urietangng polyo®6 @ditferens dvoen the base polymer

embodi.nent s, .t he t.hernopl ast.i in i .
SeaeturT Bhaia e mistpmoeR fuapTRb dutbRefumes dhe geines o seif
of (laBAFet RBNh&IH0LditidhaP b IenSIDAHI IBAL SigertNBay Bt b fecessary.
point may be from25 to 1000C. In yet other

enfiodcxammle, 2 seffestahlizing gypen maynaylude a pertindshydolwmed polyester,
850C. 061] 1 n.sone,enhodi . S t ' .
rodiifes 39 Bl BELFREY R e yeids BSETROLASHE resin ang

t r a@Shdtarenike esadelial uhele@fle hessbéd hasiudddaE. particuddrh e stabilizing
enbodi ments, the glass transitjon tenperature y be

f r 8878 0aYobe Fd @S & HsRFsanbtanwFTagplor Moftiag tft#éaa@b g&may serve
tr It enper At 4ir 0.7 [ 2 ;
| 08 plftscst TR A, e O el e i Hgybe wsed in
havemaimeoght average nol ecul ar wei ght greater than

10,000 g/ nole. In other enbodi nents, the weight

[0066]Ver agen bEkAR hdbd RN the@bikAng ﬁ%’éﬂt 20,y0R0a H6lad pElyMER having
g/ nmole; in yet other enbodi nents, from 50,000 to

106, OB gzabp eas [Wbe3]e TREBAEED rOr nBradtet hBloRoMERSt i preferred

Fo A e .
veihgtibg pQoyares QPGS BEdD Vhosohdrds grafedd mamingenc &ypichlepolymers

thernoplastic resin may be presen n the aqueous
di ddy 6@346&4@&%5&0493 (Efdm %‘oﬁ{h)’k‘f}@/&ﬂ!ﬁm%ﬁ%ﬁmﬂ ocopolymers,

2ol B0 A PSR TRt AT e o
Chemical Company), NUCREL™ (trademark of E.I. DuPont de Nemours), and
ESCOR™ (trademark of ExxonMobil) and described in U.S. Pat. Nos. 4,599,392,
4,988,781, and 5,938,437, each of which is incorporated herein by reference in its
entirety. Other suitable polymers include ethylene ethyl acrylate (EEA) copolymer,
ethylene methy! methacrylate (EMMA), and ethylene butyl acrylate (EBA). Other
ethylene-carboxylic acid copolymer may also be used. Those having ordinary skill

in the art will recognize that a number of other useful polymers may also be used.

[0067] If the polar group of the polymer is acidic or basic in nature, the stabilizing
polymer may be partially or fully neutralized with a neutralizing agent to form the
corresponding salt. In certain embodiments, neutralization of the stabilizing agent,

such as a long chain fatty acid or EAA, may be from 25 to 200% on a molar basis;
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[0064] Stabilizing Agent [0065] Enbodi nents of the
present disclosure use a stabilizing agent to pronote
wo b@shssant i on of a stabl e di spersion or emnmul sPONUS1007/079231
n4ss08@G@ct ed enbodi ments, the stabilizing agent may be a
surfactant, a polynmer (different fromthe base pol ynmer
detai |l ed above), or m xtures thereof. In other '
entioei i@ nd $]0%hm a ewilar Hasisan sdhek strbodinenty: , Faroexatnple, dor EAA,
ad itional.exo enous stabiliz en
BEF ARG, TGS & Do cuich gﬁquﬂlﬂgh%f@%’flg?n Gragotassium
' nﬁ HALidR, ﬁ@%ﬁé{ﬁj%lky mﬂgr&hﬂﬂ@ﬁnQ%%ﬁaﬁﬁmlmtﬁuﬁﬂ hydroxide or
I ni ng’ pol yester with an aqueous base, a pol yester
r esmdlumndy@uxﬂaclﬁanﬁxampd@« siThoie hawng motlmen) ekifnin e art will

produced the stabilizin nt

o dopraats BRCRE el or iy forto e pENCR AR ey Tt on the

f 08By cdibsRRMVBriR@EfRd PAHPBSESIch lanchaddiit omin ieenaiviedge of

nore stabilizing agents may be used in conbination.

[ 06®86¢ of erdgary shiih iefisddi nent s, the stabilizing agent

may be a pol ar polyner, having a polar group as either
[0068] conpioherstabilignahpads thanoner be bpedoinefuderleng chain fatty acids or

T T o 5 A e v

a eRAREQ c1cpt5r 9h2hLi89a10BRY! 'Piﬁ{}e frd—ﬁ‘lplﬁcta |40 ReFYHBIcMs.
i ncl ude et hyl ene-acryli c aC| EAA)

oo 2 L 3, SRR BRI AR 8

of d%hl%s@@\&hmdh@hlc@maﬁm)s, arhlb!ﬁREin(ﬁtdﬁf)nts{,tolr adﬁmﬁk smffactants
E.|. DuPont de Nenouyrs), and ESCOR(tm (trademark

ExESANBISE 19f aatic suEciapbaincide salfopsies, Cﬂﬁegxy &tegggldgglzosphates
4, %§§m§§} of gﬁgon"]—’c g&ﬁﬁqgtda%?s’l £Rgd Qéteﬂ’@ffzﬁnfnﬁs Examples of non-ionic
i ncor porated herein by reference In Its entiret

O bmfactaﬂti ahd:ledqodilgakercspmlmﬂetsd&oe@hyﬂ@r@}é@ﬂw|ox1de and silicone

?Er %ﬁg%dg@g Ié}/gﬁ yffset hgt}qﬁl;lzglg( t m@, ¢ e\{tlher external

et yrRREnE 8f leRé’ﬁ‘lLﬂ' SurBetabi<C FRANATBurfABYNtE| 56 sRadififd that do not
Those having ordinary skill in the art will recognize

thbt:ceanmmhbmnca&iﬁf owlterd intef the pa@bymeér durieg diFrassipe preparation.

067] 1f the po I
ac Py taremiowaeuns, SRl s HERR USRS e penzene
be s@8dié adill Yin®@Taukwlshibfoine lat:frdadaltzmbﬂmtshrfactmsuhfeadurﬁctalgs that do
agent to formthe correspondin salt In certain

enbeinge shemicalby treagtqd, é&t? dghe golyme dwring dispeisipnap@Agration. An
SU% ?P(a@o aofI ANt ﬁ' fa%h%ﬂ%g@d’b&%ﬁﬂo u_dl_&af Z%Eg{h?g;l %J?‘oplomc

on a no aS| S from
11@8ﬁimdasﬂmtsar baS| s in other enbodi nents. For
exanpl e, for EAA

[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, long chain fatty acids or salts thereof may be used from 0.5 to 10% by
weight based on the amount of thermoplastic resin. In other embodiments, cthylene-
acrylic acid or ethylene-methacrylic acid copolymers may be used in an amount
from 0.5 to 60% by weight based on the amount of the thermoplastic resin. In yet
other embodiments, sulfonic acid salts may be used in an amount from 0.5 to 10%

by weight based on the amount of thermoplastic resin.
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the neutralizing agent is a base, such as anmoni um
hydr oxi de or potassi um hydroxi de, for exanple. O her
woewsnadozi ng agents can include |ithi um hydr oRcTESDIN7/079231
024680801 um hydr oxi de, for exanple. Those havi ng ordinary
skill in the art will appreciate that the sel ection of
an appropriate neutralizing agent depends on the
[00713peci f iag Gisrmesi bbore, fmsmeuihah eshe sablilizingt aguthmay be used, and
choice is within the know edge of those of ordinar
skFPmbinatignsanay e ungese]thPfrﬁ@F agd ahp P@r%%?@té@reﬁagl hat
may be used include |Iong chain fatty acids or fatty
[00724ci d sHlisperssangs ng from 12 to 60 carbon atons. In other
enbodi nents, the long chain fatty acid or fatty acid
[00733al t By oRawendodanent? tHeoadidonaklporsinonhy ih€l06Odispersant in an
Addi tional stabilizing agents that may be useful in
t FECPRtimere tham abeat b‘%&é’e‘ﬁ?lg@‘i ofdhg aqueaus figpgieian; more than about

CQ%' ﬂlrlain%th%y %E@SEiﬁ{éhﬁ’ané .&Q iﬂFanSébroI.lfr’@%ﬁﬂhét a&fth?r embodiment. In
non-1oni c surtactant’s. anples of anionic surfactants

i acdtheteersbddimnait ds; apaeoboRishates, may dnghiesp kiapesant agent in an
Exanpl es of cationic surfactants include quaternar 0
ARG IS aarpReaut OpaiDhaR & L ARUCEAARRI RE lFgtin about 8%

bl 6 G0 RAILY TR GAR AL NG s thyd: GREhEPdntiR dahcht.

silicone surfactants. Surfactants useful as a

00743 01 5188 RSBk 5. B RG SEL AL ATy s

suf tabbakhgn ti&alth dO ghater legoNEirchent eabbdinfecans et front 8 to 36
t he_pol fmer duri ng di spersiaon preparatijon, np] es of

Exa )
esatbpm atonay iy albenambodigwnts has &l M pe@daligngtel gf ammonium
dodac : . | S . '
SRR TIBESLOHHLAR. 6, Pt | B oV AT Ak onaing
beswene.schEaDHaNGHy eat MNH,GHt dTttche spltd ymagrbedforninag) in situ in the

di,.spersi on preparation. exanmpl e, of an internal .. ..
st zféwaﬁfepug%ﬁ‘fﬁmﬁﬁf B0rF [HEIGHR  Sho e g cid dispersant
PHARIRNERRE 18 s@Pdad diSp@hnt for thOBARIsionmAREEp FlbrEr to attain the
enbodi ments, the dispersing agent or stabilizing agent

migsited anstge portiate sizolithe ey imie KispRrsipne athéch iniean embodiment

zer,0 to about  50% wei ght based on t a . .

C FRRagRL-th 2% phFof i BT RaC ol o TRE 10y oay n another
us@dodirht. 8% aNPhes crhesiEmehaile fodidlyfirapirdsleOmasahd® in size from
t hereof may be used fromO0.5 to 10% by wei ght based on

t A tarkeURMCIYNS. t her nopl astic resin. In other
enbodi nents, ethyleneacrylic acid or
[0075t hy| eOmemébhbgary Iskif! iadhalart epldlegpnevise thaythbalispsedntiusedirp create

amount . from 0.5 to 60%,by wei ght based t.h t
of THRVEREHBI 4907, BEPRTY OO OTGUREL BT OB B Smey vary

falagleggin‘“g 8f it 2BhES ofBNe DOIVHSER hittiaRs G eds I A@iBioRally, the
0 0
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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by wei ght based on the anmpunt of thernoplastic
resin. 02468. 0140WOL [0071] As di scussed above, nore
W0 baxs/osg¥e2 st abi | i zi ng agent may be used, and PCT/US2007/079231
02468.08@YfdI nati ons may be used as a di spersant and as a
surfactant, for exanple. [0072] D spersants [0073] In
one enbodi nent, the aqueous di spersion may i ncl ude
dlasqbem@arston atahlﬂuzmgoagmt af thorcemphsitiombolnt othes lgylbodlments the

t of.th d
" FrSRgp i D GO EEEr S PRTRGP AOPHar A BER T DHp 78 eight) of
apRt figl JeEhadirRn Folkfﬂleﬁﬁlﬁ‘i NiSherSloH 9LbNBRe, agkhein 3R €8HPosition.

di spersion may include a dispersant agent in an anount
| éssyet hﬁmr atbodingnes e Weighplagic tEﬁ@Sam@Bé@g@pﬂse about 70% (by

S RFLEL B M I R i o

S@bﬁ]@gﬂlﬁor{jl spersants for the poI on efin reS| n nmay
include salts of fatty acid(s) of carbon chain |l ength

[00782 gregﬁ She (AR difedtN 1RO FEuBTDA %@@E%Sdls@iﬁgedf &8l R Oiﬁclude
6 carbo odi

n atons in other enb nts. The salts nmay
abk@bleﬁmésaﬂl pmtmhmmlgmgmsmjetfsmoﬁbmw thatlt(}ynmmnd from about 0.5

pre ar ed neut allz of th ci,d with
b Beioni i e, rEORlmonE el o TaHG NPT Thus. in

S@bﬂhﬁaﬁ%}i Q)e tHfe0 EHE%ﬁof)IBstﬁzl HedsNmiRe dithPBeSh@kosd RspeRTon, the
described nore fully below. The appropriate fatty acid

d pgbek@amesmagarwécss etcestveril togdere of enamitgile pmelemthapghe fibers,
tge ext rfet step in order to attain the desired
bgF'ésﬁ‘é E{’ﬂ? l&‘? @V¥size of the resin in the di spersion,

whi ch in one enbodi nent is between about 0.2 and 25
[007% cr ondd aertisuhEahoRERsH: e BOAAEIRGETE EpgEcle copolymers and
Flg/%? %}?ﬂr‘]&) oles éﬁ?yrl%ne Ay SR $]§}ﬁ’éneea'ﬁ@%mgmn{eﬁeselectedlff%m Cy to

particles may rarnge in size from0.5 to
m ¢hoolsfing, poarbiabonaplef-olefiok, maory psitedablyi selacted fagm GaithICs alpha-

PPy ang e LB BT Epbk Bl o1 561618 poctene. The

I egilyldpardri frbPaelBYont@: Yofdrpesaeh RtiyoRntd GoRakbye 20fo 98 weight
the polyolefin particles enployed. Additionally, the

d| ppsertartt th@sp@wamfyl b&Vheive asaffer, onord fexdrie deany iagy bhdesired, 2
L{ g%g—n %iyagtlhy IR %%seafpo O)?ch%f%t Mstiedgl&té(pﬁl &/ﬂgﬁe&ffﬁgﬁe comprises

1 On sper si on

Forsadl abd@rem {0067 Heidt Siedcat o t}ﬁd)pmlybaﬁhOIBhdurgh propylene based
accor dance with enbodi ments di scl gsed. herein may
| n@ |aglgmess IRy alsel breaplnyed s Yeikeraa siierdpampt greater flexural modulus

g\{ gg% ona%fyrrg'ﬁ#"ﬂ IFS’F&B%%LIJEF‘%;%IZ‘%?@ ]Bdlfﬂgﬁn ﬁgl?rbte selected in

t hevhiahpprapyliene casprisearfichm about 98 to 50 percent of the polyolefin. Selected

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

[0080] 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

21



the di spersion stabilizing agent, in sone enbodi nents,
the thernoplastic resin may conprise between about 30%
w0 00080369¢by wei ght) of the total anobunt of baseCT/US2007/079231
n4cs.0potoymer 024 68. 0140\W0D  and di spersion stabilizing agent
in the conposition. In other enbodi nents, the
t hernopl astic resin nay conpri se between about 50% and
ababéut 80Pbo( Hyg/Minghin)anofhet brabdditneht; dwouaitouod 4da$l in yet another

gg:ﬁ‘%lggq[lqr}aeg\g ag%l per 0%?%2(} ?& H!dl ZL rﬂ&ﬂeg ggtth%r emtbo‘a1ment
t her nopl astic reS|ns may coqgﬁlse about 70% ( by
[008Me| ght Jn ohe tambodisnent, dironelyolsfintrgsia pay yrpprignan ethylene-based

[ oﬁgg’fﬁ?ﬁ ﬁ'}lgslfgl%gakdgggl ynrgﬂﬂgl%t T 2%%%935’9?3? o2 from about 0.85

di s¢lmspdnheighdt eRYodiRehideopolapolteDisssr &)SIO”QOS in yet another
particles ranging in size fromabout 0.2 to
P erbngimentsan Sogutbout 8 560 B SMeyesotar aBtREn.
enbodi nent; and fromabout 1 to 2 mcrons. Thus, in
[0082}orrpar Csenclass Qﬂ\palycbieﬁmmpara’sulhﬂyfshb@} §0rm'lsceim embfbﬂimmts of the
resin rticle

< 0B Larrr G e GBI FAIEPE FRrs BPEERGAT Teipepgnet® Shyiene

di gempsed frint BEsutbsd aw. od GRARIt by Felde tdfCﬂieaéopolymer in one
enbodi nent, the polyolefin resin may include

c opwhbydisrest, and fiom @::qybﬁ@ tﬁsﬁi%P@'ﬁeIétbﬁy’Yeégbé oA H/cgpolymer in another

SRS TP RO RSTELS 25, 5 LS, 18,1 e

Se'v&%@glﬁ@fftﬂi@%&‘fryrh& {ﬁgoraa ahealigkhtnsdafemnastt 15 to 45 percent by
preferably selected from n-butene, n-hexene a

n- dstan ef therrepelyRiEr éhandshersniioginesnt adtlsme ﬂ@feﬂeﬂ%ﬂe copolymer
3D Y, R R AR RN % 38 IRl BRLSPRRL, w0

bet@@@gﬂedunanmmﬂnmbmby&ﬁkhylene-based pol yol efi n may
be selected in which ethylene conprises from about 98

[008F]0 50 WelhaRt pREGERINIafof hBEoRGNY Brakst M theldif4gR are copolymers
propyl ene based el astonmers may al so be enpl oyed. Were

a sofi F-pepetoant ofthygeeat eoctnex drhgkenfo@ul Lrgutens paere l-propene
Sgl%l glglg$esafrﬁ,a (gultl DEBO§J§/ lpl%ﬂc% \I\ﬁ?@ﬁqﬁ%‘b yﬂﬁ{g copolymer in one

e se ected

COoRpbb&igsent, raﬁ&fr@hﬂ&ﬁo@ 85 t(095@erbﬁft Cb@wielg'ﬁt of ke copolymer in another
ponoIefln Sel ect ed cononomer (s) nprise .t

reﬁﬁi badigrenbfang ﬁ@y&@rfybp%tﬁ% IMn%vre b“tF%%]‘Plﬁ‘? B about S to

TSI O A s OBy B 05
(" ﬁdbrc}ntd BY emsrghte df ab@ @opdlmgret an ASTMeD enﬁﬁﬁlr(ldrﬁﬁ @@l wilidrein the

a 2. 1 f bout 1 to 259/10min; fr .
0. siptigndo by S0 IR BRG dastod Mg 0T Efmin in one
ab@ufhofinrent &d]ﬁoﬁ/ b0 N4 15y 81 0ANPENAGther embodiment.

[0084] The thermoplastic resin and the dispersion stabilizing agent, are prefefably
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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enbodi nent. | n another enbodi nent, the pol yolefin
resin may include a propyl enebased pol yol ef i n whi ch
whawmsazdvett Fl ow Rate ("MFR') determ ned accorBCTgS1007/079231
02468.0A8MM D123 8 (2300C with 2.16 kg wei ght) of from about
0.25 to 85 g/10m n; fronD2468. 0140WO about 0.7 to 70
g/ 10m n in another enbodinent; from about 1A to 60 in
yels5#nat hesut erido dbyreotumandldf yetnamitoutentbadon&0, fiel@midncontent
in yet another e I ment . 81].1n e .embodi t
¢ hatigsr hemerh HoRea0n RepoibariCaihant oy Nengiehils o vet another
POl b &ihldhr, HRY Ll %oﬁjt@ﬂ%‘aﬁ%es 2B&kREN hbAMUBP0ELabButBsEY% (without
to 0.925 g/'cc; fromabout 0.85 to 0.91 in another
e nifibler, bgrweighty.om about 0.855 to 0.905 in yet another

enbodi nent; and from about 0.86 to 0.90 in yet another

[0085bodi Mesersid3ABAhedOneicEbdatccotitipahpodigfechB®f the present disclosure
particularly suited for use in enbodi nents Pf t he
di gyolq Faragienized po| Raviesan AV pafisleasies ¢ bettiepp aput 0.3 to

1- i :
L LG 1 L SREOBI) SEpellanAboM ey P o
andf firoamabdaguld.8 356 about8b.2peicc@nt By “eedrgéx paficleheze”, the present

copol ymer in another enbodi nent, and l1-octene or )

1- HiFclonwe BB SOl EBLPATIS Y45 5B PPt Entocgipre the particle
WeisORt 1,08 d; Blhes g Bt T BOPArticle size i
abS%?’%%Qf%ﬁﬁgﬁ%gg%gﬁgﬁ%tﬁ&gpgﬁ?ﬂgﬁgthe ég%gﬁinpgﬁ%ﬁcesmeln
andhih descapbadiafenatq tharidaméter & thégolantey irethe dowppeioprdior polymer

has a Melt I ndex rangi fr.om abo 0.25 .10 .30 g/ 10m
o pefielea i afano iafial &t fgeEnShins gty f it v the long
enhadkiinixes b0 883 ar¥1Ot PaticlRrseles taEBl fle@t$eddn a Beckman-Coulter
pol yol efins for use in the disclosure are copolyners

of IB2p0 byendifiartion phniclarize anabeeietiarther sHigshdndevase.
1- butene, where 1-propene conprises fromabout 65 to
[0086]5 per &entpdayfivahighlimerft, & Hermoplasticresinj mstalribzing agent, and a filler

enbodi nent, and from about 75 to 93 percent by wei ght
o S LB G o HHOE e MBS aL e afigh, such as
1- Qeln&iita, p%ngﬁﬁﬁpEy(QJSXiaé,mftE?E@rnEﬁ%ﬂ SE tHel 9/ RPRML Ddispersion

to 35 percent by weight ‘of the copolyner in one
enbodpoent | Thord Havig abivaty sill on 28 pémdl necogyizaghay i number of

of the copqglynmer in another di ment erel

et perga aecrls RRY ot m W g R e BT Bl may be
0. dd ffer BlchOiMhd el A0 ogkinBNt stgndzibs agarabout 1. 4

to 55 g/ Omn in anot her enbodi nent. [0084] The

o0sH e OGS FEIAE RN Sy TPS SHOE ) 0, 1 som
V\A&hﬂbbdmmmmelmd:alﬁhNBU&Y@ﬂhmer, dimgle-etrew extru_der, or a multi-

te Eg%g’;%%‘%ﬁtss‘%;‘ibgf gl]%%ﬁsgﬁgre prlo uggg G%l%ie Eigp&%%%sr ?r{ 8&Grdance 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 and U.S. Patent Publication No. 20010011118,

[0088] FIG. 3 schematically illustrates an extrusion apparatﬁs 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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achi eve a pH range of about 6 to about 14. In
particul ar enbodi nents, sufficient base is added to
woreosaion2z a pH bet ween about 9 to about 12. VAPET/US2007/079231
n24c8.0@@rtient of the di spersion may be controlled so that
t he conbi ned content of the thernoplastic resin and
the dispersion stabilizing agent (solids content) is
be\m\ymitawb quinplétay deatseditbu? 49/5¢by conbodments 4 puapdhatgrrovides a

e solids conten es b t ween
Bbt Bl oo S5 pea i o a0 S pp g plkige the pase and the
y%nﬁn%{%? to QRO QALTER20.t N8 siRér &nﬁ&ﬁﬁn@ﬂﬂs b ANEKS injection pump
bet ween about 30% to about 50% (without filler, by

weigytides. a Iﬂowyef Xfotdimin ehBOdi e rmr, 640h ec/mdn |aélsl3éobﬁren¥ﬂ some
1,40% t 55% h
[ EPERim ey e TRt R R Bl 37§ bfelledBe

accordance w th enbodi nents of the resent |sclosur

[008%ay be Thasy basting pydepry skiay thg éﬂ’rcag%lze fag gbove list is a
e e i S

paf th'equ&eﬁtl disclefurd rsomiadiediby heRldimsabbut 1.2 ni crons.
By "average particle size", the present disclosure

[0090TEaNS Klera¢RinddTe- Mean partl cle size. In order to
nmeasure the partlcle size, laser- dlffractlon

[009 4 echn ' tp G 4)1%%’&1@ dﬁs%fosﬁ)é | €ise A sREh k! t? promote the
i ze |n escrlpt on refers to e diameter of the
pomyﬁmnonmfhm&wﬁzé@pﬂﬁnmmndEDMdgnHymMngpéhﬁmngesdshhﬂﬁh@the

o SR S Ebing IR, Sy SRS Ao of 5

Papﬁto'ﬂ{: LG, Z@SsuF ABaRE1BR S LESLs AN s RrBGE KRR SOYIIERR resin when
S230 laser-diffraction particle size analyzer or

ot henalguucteabne thie\ﬁocﬂe {110@:831]1011, rthesesmfﬂcm@ may also be used to
enmbodi nEntu %éc re stabilizing
ag@ﬁ?ﬂvgﬁﬂeﬁu?“ﬁ ﬂle gﬁgg'ln an ext r uder
al o wth water and a neutraI|Z|n% %g such as
(0098 roni Autide 2ok s Hpae switedanty may be SRF A fiogheagionicygon-ionic,
er h
or god SuloRICRRREAARE! Bl O, EOBRAHIL, ARSI MRGant may be used.
of Eatinples ndutatiatic zunfgctagie it dudmyuienagednines money amine salts,

odi.nents, the fil]er, my be_add d after. bl endi.n .
t hédaes slpy 484 eg“qxé’gteﬁl gﬂ[vﬁ‘e%teg’iﬂrﬁl % R gy S‘f%%ﬁs include
AnygRR! EopgoManets NEoliBARS KiMgWRe | dxilidlesifiténdTBNrfRRaritS ek ylphenol
I n some embodi nents, a kneader, a BANBURY(r) mi xer,

Si ngioeybwsewdelmqaud@i secondagy wlebholsathaxylasset of pdier! grapp containing
used. grocqfs Qor producing the dispersions in
ac@gyﬁgﬁ W ¥HE>present disclosure is not

articuylarly limted. One preferred

ro
0093 @,Xﬂmgf/ea BF oHEHC C AT GIRBS - Wi@&@ﬁeﬁg ‘pipgxylates, and
aboy e BRL | ANGL CABPARRAL SO seH Gt 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.

[0094] In some embodiments, the surfactant may include amphoteric surfactants such
as aminopropionates, amphoteric sulfonates, betaines, mmidazoline based

amphoterics, and sultaines, among others. For example, the surfactant may be
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U S. Patent No. 5,756,659 and U. S. Patent Publication
No. 2001001 1118. [0088] FIG 3 schematically
WO béosm®Bavat es an extrusion apparatus that nay beCcTEszOT/079231
02468.0@850di ment s of the disclosure. An extruder 20, in
certain enbodinents a twin screw extruder, is coupled
to a back pressure regulator, nelt punp, or gear punp
30 defEvdslofiomrent imiddze bng e/ cabecitheh hs ¢ha @stte firm @Ontamdng salt) or

o b T s 3505 il SERER mnae
| Niglieadand@t @ 4L 1REMIEBEbT BtdiRe BaRem! eReIYAS I dipfbpionate,
and the initial water reservoir 50,

r espeatiidargnyd 2soxy 4e\haine, Alylethen Abdroxpprapylnayltabes, sodium

used ut in so enbodi ts, a th vi des .. .

£+ Gtrstbainphl SRR L Grges  BYEb" Ser B Bihpa °g Bropionate

usesditi® Pr Qécenivachase andsddieni ni tbadanwhbetacdtarel he sodium

extruder 20. In other enbodinents, a liquid injection
puspcosmpPhippreBionate] olisesiuBoOciyt/ IMIROEPropBwatsar Sagfung ogocoampho

cck 3 | Q. ' .

o b BiPhes: BRS0E fAIRE ShBRlRopibiiRe W5 fuT Waroampho
Thas@atb aaiddiseditinnaiyw skiihddipropioh&te asrhowyd biherse cOgrt amphoteric
that the above |[ist is a non-conprehensive listing of
susedptatygloprendhe aif Mgy afsodg Ustfhr eci at ed that t he
scope of the present disclosure is restricted by the

[00941 ai s Sorfhgtant} QOF0N asSu stabidiz gt ageftondy pe Eitberdixtenalsugictants or

h i scl f
B iahaF BTG aR L IRUEL AR MOTR Secome

fr ehdihRglly SRl fep arRdpAyabl hidnddispieiohr@éparstitn, nGxamples of
the frothing and drying. st egj,j magﬂ?e acconpl i shed by .
ad@kternsh swfacknts wehil deri) inchidp gali offdedea engng galforiic acid and

a S .G rSi f [ '
OGRS R T 5 ARt o o
surchagicalhy scapmyl iadosthe pelyusediuiiag idigpecue pgpaotisn. An example of

wetting of dried foa if desired. [.0092] .Suitable . )
f T 08 HOSTRb Y340 e aerﬁghtngﬁwg@g@éélg@a@%qléaowaﬁ acid and its
catsgdgni c, non-ionic, and anionic surfactants. In one

enbodi ment, an anionic surfactant may be used.

' [0096?:n .axls?ﬁ’ Bgé eﬁl%géicﬁlnein? ﬁllljeré]{ %a é’éc?dwﬁc’anidn gl lf'a%?itcg?%taf%%lnﬁrd%sired in the

) rrnary amrre s di aim ne sa

etipgkyd abe6 agitiesed BxaraRicdefatinefe onhe sdtbf arhAanis palmitic
i ncl ude bl ock copol yners contai ni ng et hyl enﬂﬁgﬁxi de,
s e By bs upgda Eithgttsyitablp R‘E/‘F’B’ﬁé‘ﬁifﬁ"t@%tﬁ&?i}/id&t Ibegggne sulfonates,

! is@c%ﬂﬁaf%ﬂ?—aﬁ(%ﬁg r&gﬁﬁéfatéé Gf ﬁ%l@ﬁlh%ﬁﬁ)l?ﬁtt@s? (ﬂcfiltﬁggg%enﬂene oxide

group ¢ aining nore th 8 car bon atons.

Exalfgplaes, aff foamicomtaessars, fisthiandtss, linedriatle/] $albdlonetuéBstes and linear

C%lrctc))lgc))(lyét éresstllfa{%g.d 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 tri-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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phosphates. |In one enbodi nent, anionic surfactants
useful in preparing the froth fromthe aqueous
waolepes®sbn may be sel ected from carboxylic acPdr/satin079231
468.089¥Plest er ami des of carboxylic fatty acids, preferably
fatty acids conprising from12-36 carbon atons, e.g.,
stearic or lauric acid, palmtic, nyristic, oleic,
[0098]i nol eilic one iepibodinént,, ther filsdre naayi thehdd thélbldwk dibefsO8@dEd from

In sone epbodi nents, . the surfactant Lnclude
aMSHBPRIARC RetyAEY Bty dHF ‘a’gaf%xﬁ%nlefﬁ%ﬁﬁ% &Pg‘fs‘i}mdesa polyester,
a ftidnt, S%l%ﬁﬂgf eSlcolR! apMNGSaprolALHAZ Ol skbndda8@8diene  block
a oterics, ahd 5ultailnes, ahong others. 'For exanpl e,

t bepdyntmcomtite tky Beldis PoRiokding iticlude.i {osdexfampla, apelyethylene,

i mdazol jne and.can either be the agetate for '
(EOiPERG DANOFOLR, (PPt S5l 1ol Pl cilgha-olefins,
Eé@;?ﬂ)ﬂrﬁ@rs(?ff pRpisi Rl veitIRBINBPLIBRA-61cFHS fRBbIFMHeEs dftlteRe with other
surfactants such as | auram dopropyl betaine, sodium

| alphaelefimsdiapd opindnaations chersani Wopeopyimbpddnents| the fibers may

sul t aj ne | et her hydroxwpr I 1 abne, [

st QS e oSG M Bl B m S mete s
C aP et QRN BibBiis 15 Qi doférh &y 96 th Ui BRGOREP hoBeekaliged above. In
di sodi um cocoanphodi acet ate, sodi um

c 8oeBiflie srbpiiBIeat dhc Urawrnlic SOEP MPhiTeRTis Ao GRd¢ Bolyoletin
SoHLLMEQGAARRNG DYShAxAIOAKLiSL LANALR At SOMVHREL® E-type

auryl i m nodi propionate, I um stear oanpho acetate,
aldlydihs e ynihatit puig avadilaticpfirapi MidFBERSTOIng Jbhesos. City, TN).
Q her anphoteric surfactants kno I n the t [ so, .
bd heisedbers BEYSPIBIHFT AR 45 papelyiens §P§ﬁﬁ_3F 5 7% polyvinyl
agﬁ?flolnﬁ'ﬁﬂ RS ﬁl@ﬁfﬁg%ﬁr&ai?ﬁs‘h@ LR kS gfavit?to?rm glem®. In

surfactants. External surfactants are surfactants that
dotheoembedioreatse haniat &by maadsebe bsadpinchwlinmee)nasic-based fibers

duri.ng di spersion_preparatjon. Ex | es o t er nal .
Sihengs SRR Gt rBHEr ah 3+l Ry FEBERERts e AL IR comminuted
bef#sAtnsat i@ basi(de afbeldsativibd ShbfPmilier paitsl os dbkrs having a
Internal surfactants are surfactants that do becone

c heoriengd lspgieact ed i nto the pol ymer during di spersion
preparation. An exanple of an internal surfactant
[0099]sef ul Imeneémbiditkndtds fhe- dayrelsddcotpoprtopictdmigagas avithin their

and its salts. [0096J In one enpodi nent,, n 0
R or B CETICE BT BEgveRauhet HGOFY HEG Al pherol
f QR Rt Al oRthih@icnYwAR) & B8dionatdMetell Srdin améﬂﬂ)ﬁ,ecrii-, and tri-

salt "of stearic or palmti’c acid) may be used. O _
s glycatiles, ami pdiexyslivieactfatit acid ngbnadad apiebinpensdhereof. Inclusion

S0 S PR RN AL B S AGRRS o  aion i b
incorporated by reference.

[001060] 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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sul fonat es, sulfosuccinate esters, isothionates,
linear al kyl (alcohol) sulfates and |inear al coho
webdsni®ut f ates. It is understood that the fropdm/Us2007/079231
02468.088%1i | | zi ng surfactants nmay or may not be different
than those used to prepare the dispersion. These
surfactants serve both to assist in froth formation
aﬂﬁnheblpsticor@ﬁakihl sonee embodiments, the fﬂoemamyaudme foam collapse

5054 5 oy A LS B B SR A0 gy o

ne (nmono-, di- or triethanol am ne, for exanple),
[OOIQd&d amsiditivessal ts of |auryl sulfate, dodecyl benzene
sul fates, al cohol ethoxy sulfates, and isothionates,
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fibers may include neltblown fibers forne from

t eamplp) cabtiving cgttbbym,rtgamlnml dieiideg powder, podzmmpt particles, hollow glass
pol olef an1d S ureth

oo R IR e o Bl Peied P b g g tee
bresks G@@%{eﬂ%f SsOin fReabkbisent SUEaR S RataobelkBquid-absorbing
i ncl ude or exanpl e, polgethylene polyprggylen

poiajesial, y'ﬁ@he as sbpo| ‘}Qﬁ@lﬂsﬁ ¢r ef iphanecllyless Hbdie gvenly distributed
hgﬁgigFF@-ﬁ3hM%9%9 mers of propyl ene with other

copol'yrmers of butylene with other

d mi .
l0010§hrﬁod. weh hed e %@r Sty Herdrdem R et e Rpgpgersion before
A!ﬁ’bﬁﬁﬁ?tdu& % Yheir %n@%t%s@&%%h@nd‘tlhl@eﬁﬁe PaYiclcd of 5‘@1:%1‘ absorbent

melt spun or nelt drawn fibers formed from any of the
th@lwmpl(‘é%ﬂ 0, pedhy aendighilyt adssalirdied  acrylatg pedymere whagr be evenly

gﬁﬁ—ﬁb&tn%nﬁ%o& @glsglﬂe Icr,]enop g; ﬁotﬁ\rﬁ:létbagr IIS e%t]g: 2R | &;rym% process to

CpigvRicCa dhlayleafbai alth exgynbhebée frifrefied sn EBREAde) when dried.
E-type Polgethylene synthetic pul p available from
I\/Hif?PVFVBEFfS APrartiglgppigsternted (g, Wi 2 ywéass fimecrfsd%'yd water-

(le';ﬂl?f})gigﬁq%r L ?&%ggtjierﬂ hé(lh Hﬁx@'g%?kpglgﬁc?@\g %éc/:%ther or a

apdlyspymth}ﬂerfe @Bm}/l tb)tedlfce Qh&® ﬁalgl/cbﬂ‘ﬁmtiah Tt lo€ water absorbency until

di t £ib I'so b d :
PR OB FSEhed Bt BB i Aol ghsgpency” SAP
gérﬁclfeb l?r?drafs’oenlef‘m)ﬂ?}t b@taﬁkferd cﬁfgaﬁﬁj ket ﬁaﬂlélgﬁl E}bl@ﬁ)ﬁlsoe%@ frothing

mm nut ed nonofi ['anment type fibers bers
disvindiatedi nt o smal l er parts or flbers haV|ng a
shortened | ength). [0099] In one enbodi nent, the

[0010&) ber s TRaysipefabsdrBear polyaiee WSARMgpagelet Suwilhiim ernbodiments
their structure. Wettin ents may conprise additjve
stieHlosd byrrinare dhesg tggtkq%so @ARy times thelr 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, water-
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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along with (or in conbination with) at |east one
sel ected fromnono-, di-, and tri glycerides, and
w@obogosspat kyl ene fatty acid esters and conbi naPcDOS2007/079231
0e8.0¥€r eof . | ncl usi on of such wetting agents are
described in U S. Patent No. 4,486,552, which is
herei n incorporated by reference. [00100] In various
eawdr sefitcs, traakeel. f Beefiorally, thenpydlod dresshinkibg s sdlected to give the
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mel ti hg poi nt” of’ "he02468. 0140W0l  ther nopl astic resin

I bysmfﬁemebodlmmdﬂmont teec f Bhehhelzayaly. Ly e&dldc @rilgam A.T., “Modern

Ca B 1L 0 A AR BERRESS, A GETBRS 4
A@@?ﬂds‘éﬁ& RoBREC2 HatlRgd, FAd50HBM PoPIrh&Rchiol6 Ebfﬂ/ler (1990).

materials in amount s, depending on t

plic ch they are designed, rang| ng from
wﬂl@out ?ﬁ%&ﬁ rcent (dry baS|s) of the weight of the

oo} o8BS S O IR SR SR g vy v

d 'aofﬂegl?an%m&hocp Qlu¥iefs Rakibh CiREs, MEEH0Wa0h@STe process under
spheres, polyneric fibers such as polyol efin based

staamsghmg@mdltawm%ewmm tafreot prher ga@fén@ desiqgaets plse of the
%B%rgloého% 03121%851 yﬁgt eec?inél g%L o W @Jhnle l%t[‘l%(hlﬁ lebe amount of

such a rt co

OlélrQir eter @84 twﬂleﬁ}sa glak headcﬁt\r@ﬂ{oyordbtﬁérrthmmﬁb ddirabighthat may be
the polynmer foam_ [00103] Al though Lhey e not
t yisosarated B be degh fHay ﬁomﬁgsep%trl@qs ff%/o&ays‘@grf%? BrPnssmhodiment, at

f ﬁéysthgflﬁ bAWEIhR, NSidingt an%bgl Hake Em(? bs %Qem% W YolEme of the

fine parti‘cles of super absorbent polymer
s usshltag i?aothl ighydt yanothes salbodiuscht. aloutydllat ell p@h;pmacnts ma;be used in
be ven di.striputed upon, t he surfac the.froth o
- b o Be s D Rdbe GG AGtut % 55 thoing oic
dur abI e foamw th extra absorbent pr operties on that
[00108]r f acOnsheall ofr thedneiedisaeare wall gipedp Hier mbiteg mawbe exposed to

f/\é%e trsglg r(rﬁet]%a{ncw rBF{ 1%;15%%%%%5 s@f)e{he%fullg\ﬁl%([@eéﬁg gf the mixture may
hychir-@xy s etk a&ﬁ K)dn&eb}badl wikinehbebnidiuoas 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-Ri:ding 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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pol yoxyet hyl ene resin), to reduce the particles'
initial rate of water absorbency until after the froth
whamsns@ehed the dry foam state, such PCT/US2007/079231
02463.01pV} ar ded- absor bency" SAP particles nay beneficially
be added directly to the particle dispersion before
frothing is initiated. [00104] The superabsorbent
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polymeri zat i on pr ocesses) for preparing SAPs are

d irsadiginmd uitiavighst padiatinns oo excrewsinkingteadimaues. The polymers may
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4 2 AR 6 (IMAHDS AIRB; & Gilier2 piftidg 7Q8n199 halokeBibns Ifhination,
4,985, 518; and 5, 145, 906, the teachings of which are
i feldrspatas etive chsmicpymedifigiioice. In addition, see
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00143 . Loy, ORESS, 210, SHUELS 5o ) Mg
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prepared fromthe dispersion/surfactant/fiber m xture
byn athen gmhoqhe@hanihc efbarrrémaydtﬁ paphredifom the diotls he sgmoving at least
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al r gases I n ous pha

t Hgangl mp%spr@iaraarbyq@imomglshystarmaﬁs}tanrwﬂgﬂsqmm@ebh@eiemem In
system whil e m xi ng. The amount of air or other gas
(WAdows ankpalimends, gaenten thin 3@ weiehbperepntt srgatenthanisy WWeight percent,

d%%éage?kﬁlla%) 8¢f \Q@tgh{@e\fcé?lﬁ 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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alienheol émo@oﬁ ﬁ@m Othse emhodimenisad thrediasd {pagrmayhave an average
f'il?%lgles% ?\%@%rﬁ%gn Otd?)e 1fnr9)t B(ﬁ@éﬁ kﬁ%doﬂ&tlopqgl A SQ% ‘?ﬁ'dyet other

rior to conversi on of e frot

f @ﬁﬂi\od{n%ile]mfalest bt hiagremb odipten i aigtht hlelepd’ogmansy mclude at
nay al so, be forned as di scl osed 1 PCI aHP catb?
g gaham cm to 2.5 cm;

dersUepola ot ne s hapingen airesthiskness geng!
ﬁ)lrﬂ §hed, as2 Mglsétﬁgl%duhgn@t DRreSA Qﬁélﬁ?@tl 3 crh € vyet other

mers may al so be crosslinked by any known neans,
S laniboésndnltﬂe Insemefenpedonénds tweloeotaro foassanyy bé learingted together;

azi de,. ga rradi ati uItrav ol et iation, or .
o T el BB dien oy oo Rieh ot e RS of B oSy g difforent
bgekdies GhE | MmE0gf fdifeenS e AgesPYor Gthef §do00 ot f @fferent structures
exanpl e by use of maleic

(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,
conventjonal 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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anhydride (MAH), silanes, or other grafting agent),
hal ogenati on, ani mati on, sulfonation, or other
wa@ b@sios@k2 nodi fication. [001 11] Dryi g and ReROW/®83007/079231
02468.018t%9bs [ 00112] I n one enbodi nent, the foam may be
prepared fromthe froth by renoving at | east a portion
of the |iquid/agueous el enent of the froth prepared as
dlisimp agesheher eiambet m whick rtheefmbthdilfmelvﬁ piacetdhne choeryedrihyough, in a

be prepared fromt e fro nDV|n east a .
e BHEb BEbionoMay e AMRISEDY SHEMnd GPmPRATPY f juch drying
| Brefed s&rb&rmﬁme@sg@ rhtltﬁer $ihmithQRTs I é@%léﬂhﬁ]l’ﬁﬁﬁﬂldﬂy to dry a
renovi ng substantially all of the |iquid/aqueous

efretheintforn p foam. Iome@mb@dmmtutbe dgn@tnélud@mm s@ultaneous use of

[ cent an 50

R e e S e
pe PEEI% emIhe@r-Ahy ligbe Fohived Ot ﬁems 90 k&RdhEY whbrafme forced
98 wei ght percent, or greater ftan 99 wei ght percent

oﬂlrtoﬁen is cqwred¢c’a@fmc@n@a@wb?ﬁ°cra@9 %@dyoeﬁiweacy gemerator heats the
%n }Mlér% € %eﬁﬂ% qu’ 20 49 2 b¢ ef e hg the-drying
e 0 mn he ro ume

rmze anmount o
C%érﬂﬂﬁﬁma&nb@@ﬁeﬁﬁﬁ)adtdféﬁtg tot the iﬁartmtehald‘rﬁm heltihyi eedge of the
and converted to foans by heating in a forced air

dpylypighiBvissin g @eﬁﬁé%ﬁ YeDSE| derlgrek f PEgRArmiRs foam.  The

d
4085 ASHITSTBS ML B DB PR By

[ @1 H3ighsed he padatare deﬂallt e thherafcxphcast“iFoum(bgpm of Industrial

perm.ts, pr ssin onduct e , the t.

P Siplsdiont oF RESRMBre SR Al v e el Mified § 83 Pierce, 1. A
kPle fromthe froth wi thout destroying the

viscosity of the polyolefra resin particles on the

rfac bles of the froth or causin
[0011?:[‘ ni flﬁggé}‘tsttpfdﬁl.ue? nor e than 30 vol urre per cen?)
I ap of th arti dried,fr hi anot
10011gF4 001 i, RGBT 6 HeLTHFES S PRy DE ST prEl gghed. and
A8rit PRI MEXLRB] chdifas ®stiing Hovats HBARRERLHIBromdy@sult. As
thermopl astic fibers. In one enbodiment, it may

be
déescribgy] durther dnyExamplé Bobélowt Wahtréfﬁp@wattg rlizlqshé‘tﬁ the strut-like
aﬁtgll#ac hmel %lﬂ 1981e3esnt% ‘i:asgg frblgl% ln%i)dt %Q@n({?@t"f‘eﬁgg t1‘ 6%];1’1 2 Where

Stic reS|n

b@hedB&iniophlstc k&iab tsﬂtrﬁur&iﬂ&ﬁﬁﬁﬂéﬁbﬂﬁ&t%@ rfﬁ)r(ﬁﬁkexletwork formmg a
anor phous regions_in the thernoplastic resin hegin
ce%te@@es WP dhpdibrillated ﬁ%%%tPﬁeﬁRPhBe wFliat ey $11§’<¥”P’sm§r{6}8 4-6,

5?111 gel tﬂf %}%%31% nfA NI F,2 %@18 |+§14Bﬁ§1r g{é éﬁ;ﬂ)le%l@? ?)tghcharactenzed as

ore as ‘becone
uhﬁ\rm@taehlfgbrdngaaedoﬂramdnmneﬂs aidlaager | seafate 9penimgsght compared to

ent of the water |n the froth has been drjven out
i ey Mg T sl PEuf HaVEA TSI §1oeY dgbicccliular

oalggm%égurg Fifh 965RR e R8s eRPeHLIEMd BAGs R @RPYbnventional
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 having an open, random, non-cellular, morphology composed of or
having fibrils or thread-like filaments. The non-cellular, fibriflated 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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0.05 g/cnB in another enbodi nent. [00114] Sone
enbodi nents of the dried foam may have an average
wo beosks®@gs ranging from0.01l cmto 2.5 cm O hee€T/US2007/079231
02468.080sddi ment s of the dried foam may have an average
t hi ckness ranging from0.05 cmto 2.0 cm and from1
to 1.5 cmin yet other enbodi nents. Articles
[001199npr i & Rgothsbesibo@inicnt, othet foemdmiag chafveaam imylt i sadheudeough rate

at | east one | ayer of foam havin n average.thji ckness

r ERginRgiremothont §-1cip thoud 18 S@Fﬁn i o 9B0% th 1.8 ™21 g insult of
rﬁﬁaﬁr gB"@Hﬁ fodR darhpIRA 2609 59%?011;}/\%& ABhePediBddiment,
er e 0|rrents nsonre nmbodi ment's or nore

f Mauﬁaya)bha\ieaam inatlestrike getdgr ratd rangiag ifimus about 0.5 to 7 seconds;

i ments, two.or nore foa ve the sane

ARG P PebaRt | i $59PPAsIn ¥ohathe, RSt & Zrtnggy mbodiment,
S'tl?eeﬁ)amoﬁla§' hgvs ﬁﬂ%vgira 'tﬁ1f:l§{e§§‘§ar%{1fguﬁ&ﬂr&%ut 0.03 to 3.0 cm; from
(frbrillated, open- ce clo , etc.). In

oabmﬁ Oehtvoatione ﬁtSSchml @t}mr embodinfepgargromaybdie 0 aio mea 0 cm in

to.a su rate, su a Il 00 of t.h
¢ P SRBS RN wit i ety 1 0laAegr TRemp Y el Gufh ot ifiments
be conducted in batch or continuous node. Devices
[001204c| uaHygienedyrtislesnpl e, conventional forced air drying
ovens or banks of infrared heating |lanps or dielectric
[0012Héat i nip dlm/erub(silmentgof the d@pk@sm:thﬁ (f@amydle@iewdt}@@bﬂamay be used

permtte qen bet ween

N el P ot PTTBI catd stk SPE R AE D aT TS S dioper
f[rﬁ;@ﬂm M@Strhﬁlﬂ@%aﬁ@ngﬁaﬂéﬁtms 40Q 1iQerd5@8nMile) hygiene
frequency energy |%eneratl ng sour ces, 02468. 0140W0L

| erirgtsa 2ed el keo e maadbier i dovimerevem it ppéepmiy fasdhe wearer
plw%clggd F:g,)c(yo a? é%oﬁ’#‘gﬂida a continuous fashion,

conbi nati on of such

ylng sour ces e used,
100123 1 TRE by 0 oG aatEnta 1 1otes) gy articl
t Qhb&Y ﬂlé‘tl&ﬁ@?& toldRqORE g TRRAtkr, khee didbNGdistbutd®Sd. The
the si nul t aneous use of a dielectric device and a

eb&oebﬁna|cpred¢qmprgse@\ﬂ@ﬂ0rbﬁttrmﬁt@am laVdasgore ohivdkele sempyises the

i) 68 Bishuf s mnctluly o BB Rty Bomajey roaiing
anmag @Ld:haits uﬂﬁ@ﬁ@%b@%ﬁ@bﬂﬁeﬁt&ﬁy&iﬂdﬁw aflhatableafa@BEINd degree.
generator heats the froth to an internal tenperature

[0012‘3& aboyt der e0n9&ime E&e it H?%%Ql‘i%l@fro 851 afl bl dMhaving two or

operation may be se ecte according to the nature an
t herenddam fgersanfesafic thbopimentd, elid foarrekiynrs(lasy be of the same or

dﬁgfré%n’ctp %S]Ik’%afs r‘i)éheffnga : ﬁ%aﬁég&%{)a :ﬂqsﬁeg afrbllayers may be

I pgushkeqal use in various countries, are designated in

greater detail in the reference " Foundati ons of
[0012479YSt i Blnples
[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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Applications of Mcroware and Radi o Frequency Fi el ds",
Rousy, G and Pierce, J . A (1995). [001 16] Foam
wooososame [ 00117] When enbodi ments of the fi beewUszId7/079231
02468.00p%Per si ons are conbi ned, frothed, and dried to forma
foam each as described above, a fibrillated structure
may result. As described further in Exanple 3 bel ow
[00126]t h r #oeme vese tgendrhied. freln Glisptehdorst fouhed ivkith polyolefinredastomers

C KNG ST bepiudlr i ple S BReR AR s dr e tom The Dow
fs@hreﬁl%g S offdny, NRIAAMRAF LRI §d16cthiIBEOMAp PESIYQAHene Fiber Type E

ormng a conti’nuous web. The fibrillated structure
mayaitablectedth MiaiFIBER Sakcs Hokwson €ify] @) iMagprdance with the protocols

nan- e | ar | e .. The f | o )
AReEk b e ARBSRA BRI o SRR g, eats Thdy be carried
I JNOQNBESin@RE désved FbesShdiAEE dAREMNAR] RSfa6QANRERS tO
traditi onal PFFs. The internal structure of the foam

y al [ ay..a - ; ' r j - .

0012 2% TR AR SLLIGE, O EULASER Aty o omea i

C@mtﬁdéﬁﬂce wéth BeRsocdl0R3 b8]debdribad én AMODONINEM638. t ke dispersion is

t t the f h | lular, .

Ao e RO e gy S0 G RgR il et Copotyihef having an

) m'&%unﬂlﬁgr/]m{d, Bhd b 'a@ﬁs%g 0%@8‘7@%@0?" Tﬁee&@%érsibg s @R system

havi ng an openh, random non-cell ul af, norphol o

c amhoke dUDACHI®h &vilngarf idartiolkglioracichravaidebilé kisom Baker Petrolite),

fi The non-cel lular, fibrillated structure, .

t STREENEE, Viny 306 RGH: RFISE 4R nGROPERatiHy:  Greemvich,
SWUGRAnasicuher and hembHbIdEBLEOr (A 2 VAB-YIWA®  methylcellulose  and
fibrous-l1ike web and where a nmajority of the struts

ahgdiesypropyle raghyledtuesc0 20b68nar1 20Wbibl¢ 069emo] Then Dow  Chemical
anot her .enbodj nent .- th Qa hav ' SL L .

C bl F are v B P BT PY A 7 Pl ity S OF weight
S @6RBIS respasRdlyy paRd5the drnblineduielghtnefutht etifylene copolymer and

synthetic urine at _23C on a foam sanple size of 50
CHEE SYTFRCiAEE SuHEh e he MEBBAYTediERCrHipe PIRMRITPIAYS RatRdidgrontent of

Lg@@hggﬁﬁgkggg%%%?gggetate rangi ng fromabout 0.5 to 7

ut 1 to 4 seconds in yet other
odi pent s.

I n yet another. . e i.ment, ..t he .f oam ma
1001 80 e " PR ol £ Ok SRR T Siciisbae GG P e above
3 dBsceilkd faispBrsRROWOID 8102 OTRO Pk ZhémA] (BmPaher Midland, MI) are
enbodi nents; from about 0.5 to about 2.0 cmin other

embisell withtls) vt ppsmtasouenismolapstaydie (STHEQEP; avajlaple from
X1y SRR, IERARTLp ' Sy DHELSS OB Al s
hes BRIMANEN ®yealsss hilable 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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in fabrication of the absorbent core structure of
hygi ene articles; e.g., diapers, incontinent briefs,
w0 ca@snseg2 pant s, di aper holders and |iners, fePeTUR®07/079231
02468.0HgMfilene garnments, and the |ike, designed to provide
inmproved fit and confort for the wearer while
adequat el y cont ai ni ng body exudates. [00122] The
absofentregiorgetookf Ehs frbth is Weerpdniad inresprebeatrd oveayat7§)°C to form
of absorbent article whose functions are to
aglﬁi[igfué‘; di stribute, transfer, store and/or
redistribute fluid. The absor bent core conprises
(00128 sor b&xampde brial , at | east one of which conprises
t he foam of the di scl osure, and is capabl e of
[0013] qui r Thgge fdamtsrinples aregpreprtédaccostiag i thg abcb\cmirdcsadswc rSample 1
as urine and certain other bo xudat e in.s
G r RN St efiébers[ c?@fzgfesm aye 35.9&8%?%&- 1! Aeprsion of

MBY-FIRI s E@@z@ok?oboglf@zamh@%w%ﬁ‘enhaamGtﬁn;lszw Mﬁdlﬂim &MT) and
foam | ayers. In some enbodi ments, the foamlayers may

bé.5¢h Sﬂﬁ@@h@@r“ﬁpﬂ%ﬂéﬁﬂhd@ems 2 andoB hiee a 40% ﬁber loading

OB e SR RIS B Aol R MivrmiRs

exaIPlodfsdnnclt deNg xangaldafon tfoftﬁ& h.$°0 @GN, both based on polymer
experi nment al dat a_ showing their effectiveness in

aBelgisbeyiepladps mede vots2- I RoBAR Y diwersiay wherssy Sawplpy uses a
Vah-ﬁ’ﬁ)ﬁ‘?f&%? erﬁ&ll udi ng SEM i magi ng, 45 degree

measur er percent col |l apse when subj ect ed

“mlélgsor pgfrgﬁ‘ %%%qu@ﬁ h&t%ggg Edag‘sﬁ}‘gﬁlﬁbfggﬁ’ %aﬁﬁ? through

Vel sanRetabRd ahd ABdhan @’a%h@@slnﬁ@{ ) WdaburBakMo hef dafried out
el astomers (ENGAGE(r)) or polyolefin plastoners

( AREhesE Torm s)pl¢saaeparedsmi deapidandervith thiselePdwvdGhleaddatiove.
Conmpany, Mdl and, M) and pol yet hyl ene pul p

[00132Po! yetlhy llignel Esieﬁefbr 'ihepﬁnEe dvaiglabieasurernentMink BLBERSsample of
Inc., Johnson Gty i n accordance wit

P ithes ot s i 1. FRET V0. Cop ) o 2 i 2 foam
t Oﬁgﬁ%%iﬁé Gneh vari ' iia § r’@axm%aue@%uﬁel tQH bnd¥ofsth WS thd amples.

esired fiber ngs, ['uti ons, and surfactant
_ u%g eesu[tO Of 22 strlikesqhem&hdmt smh aﬁ]QJIE@lIDS’ letiisgar syavrgeod! 4runs, are
oI ef,léaé)kgl;% tonmer is forned in accordance with the
8§’cr| bed i n WO2005021638. The

d| spersion is fornmed u AFFI NI TY(t EG 8200 (an
ethyl ene- al pha oll&pled- §%ng%% FRTAYYan M 2 of about

5 dg/ Mmpdnd [ #eNBTEK 0TW. 8 HLs0/ ¢ PensifNPsEikePer si on
surfagtant systemipcl udes UNI G/P(ry (a i NeRough

carboxylic acid avajl abl e from Bakerr Petro ﬂn?g’

(o) | (em) | (g) | (g/m?) | (g/cc) | (sec)
1Top_ |0 0.217 [ 0458 | 92 | 0.042 | 3.86

] Bottom | O 0.217 1 0.450 1 90 0.042 3.63
2 Top 40 0.193 | 0.416 | 83 0.043 1.81
2 Bottom | 40 0.192 10425 85 .044 1.48
3 Top 40 0.235 10490 | 938 0.042 1.53
3 Bottom | 40 0.244 1 0,493 | 99 0.040 1.42
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HYSTRENE(r) (a fatty acid available from Cronpton
Corp., Geenw ch, Connecticut), and METHOCEL(r) (a
wowrdsni®at ubl e net hyl cel | ul ose and hydr oxypr opp¢T/US2007/079231
0246806 HAy| cel | ul ose pol yner avail able from The Dow
Chem cal Conpany), used at a | oading of 2 weight
percent, 1 weight percent, and 0.2 wei ght percent,
[00133¢s pectiiswbbwn ih&atde 1 ptheteliga dmmtﬁtﬁqeidcmogh stk threegh for samples

abefRdFE e B, T Sl BB it pt e o

aBPB&%‘dn'i‘B? @k Yo sHRHIE i RATBE to EHR 2Bike RB
produce a foamw th 40% fi ber |oading, 10 gal ons of

b
[ﬂﬂlgéigmacé\fﬁ(geﬁa%%hgﬁ%lug}e %l?eesrai‘}\ﬁo%gmgf é@ r]%lﬁggg glesc;%ﬁd %?c\éf e with a foam
tebgl@&rsfcﬁhso gm’rommmcgduag rxtch ﬁf[ulolft‘aaiymheﬁaﬁﬂne ret,a rate of 7.0
a { Nor t
Aiigheobr E¥iE 2 sa%f?%nw%mesrm shsotion eisRA e foam Samples,
based |
sgﬁ@ﬁxﬁéﬁﬂéﬂé %P@p%g?fbgﬁ avi ngazepa?tnspgt gg:elr i zi ng

agent, 1 part fro t-abi| tant, and 1 part
wetting agent). th%?%é’ﬁ%’ l&gﬁ(a)wa?}?t he d| sper sion

s pl aced—in Xg tgHHuted—furher—pM th 80
grams of ga@Pl oni Z&# wat wt Flj%z]rﬁ xpﬁ?sétyl A ”?? ed at a
| ow setting f r Thigkeness ute, la tt hen 15 gr

synthetic fibers (ERdI ybt8)| efemel hd&/ctyre f/Savail abl e
from M ni FIIBERS, 01286. | | 04Anhs0r94Ci | y0.038\)| ars added

W th continued sO@uost | 0dung @per | toMB3IM |Nut&Es. The
froth i s creatledobyist| ouggy aik hi ghospeed fdobart

m xer equipped Wwih a Wwhisk) for one to two m nutes.
The froth is laid on rel ease paper and snoothed to a

i ght ,ranging .fr abou cm.t o.abqut c 0
IOOIﬁeOM 3‘%268@ g@& b? %‘Cgclrnénée |Ser§gJf d &}% %ﬂ@é?r ot #Iﬁlﬁg 40%
BERe ie@ fibBrs Sphpleeatad 3pxenivato itk 04 semperdahtalifng no fibers
foam 00129] Exanple 1 [00130] Three foam sanples are
pfepapled) according to the above procedure. Sanmple 1
foam contains no fibers and uses the above descri bed
[00135]1- 1 @xappis?on of AFFINI TY(tm) EG 8200 (PCD 8102,
The Dow Chem cal Conpany, Mdland, M) and 1.5%

[00135TECL( Fpah 3a@fled BrenniHEBized 0 acdﬁrdaﬁaimiﬂe&lea)raﬂ@doﬁ)ﬂmd above.
a 40% fi ber | oadi nrgovmth pol yet hyl ene fibers

( Pelyplafmydisneesimsod OB 2 )Earg varipbiy| dlupsdomdnperppiataaried fiber
S%&\_@?%S?ﬁ@g% ggNhulgo?Pﬁgghgl' {?@ dl"BelI %eﬁg’alvasulab}e from

mafiei FIBER S21rike-, U oRE¥InBCRY, TINE p&iter dendiipsrshasnSaripbée 3 are based

uses :
upon %16 weight of polymer solids. Sample foams are 15.3 cm x 10.2 em. 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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2-1-2 POD 8102 dispersion. [00131] Strike through
experinments, testing the speed at which a liquid
w@amseseothr ough the foam structure, and Absor beart/US2007/079231
- 024c3.01B8Aci ty | ndex (ACI) nmeasurenments are carried out on
these foam sanpl es prepared in accordance with the
details disclosed above. [00132] The |iquid used for
thEBasiantﬂ K. tThweighh pesasudenentsl wgten S5TIe misubsipplthessf tests are
nt het.i c ug@;gﬂé@ described in U S. Patent No.
‘%’(5‘5‘@%@)‘“ Wth a foam sanple size of 50 cn®.
quU|d|s|ntroducedtotheto and_bot aof the
sanpl es. TRleBekiher boghing pd 4% Peazee Rup é’bgﬂﬁ‘lsfl%t with

each entry being apn average of 4 runs,. are shown |

Sample | Qerp|[ Sbers hBjseionPAb| furfy | Thighnps e Wright glgnsity | Basis | Ist | 2nd | Collapse
Simyar yoR468H8140W01 [ 00133] As shown in T%I e| fun- | Run-

thada 1 cl o Hrar\lrntl da tr ogse dn ot rilen anahb pﬂ:v off

éamlt-@—raﬂ-t—glgh\l ng t(ﬁa IL\C’ \Inl l -:fl' I)L -:F: Rg{gnﬂ) rﬁxﬂzy _“tgj' A I/(Q (%)

3t 11 04 | 0adOdls Lherodudd® t o 0RE dolr [n8is grdde 099 [ 65

ot

Pt |1 B3] SadiZ8 di 12l Adkbal 1 455et B0 L ofip 23| 755 |5

1088 dudh. | [ 0080%] ACR-Smpaditeminfddugelfife| sie| 92 [3420| 22

£6% ¢s 20f | 50 82 i nt 2&dicionds 24. 9-2hi | of4lsynbheli®s | 0.00 56

4
5
6
7 | $§nhe®i ¢ uriode desédi bed1above® ¥t h &%Poamdlape | 000 | 71
8
9

urd ne2at | a rsare of | 2.50 | moB3skcondl3osTabl.et62) Bél pwul.7 | 22.01 25

10 susmracd zes tiheoabsprpt | onddat a £.o45 thesk { oan samplias.3l -5

11 wiith each erdorsy bel ng anoayer age.sof [60.018n$. sTables 3.0.00 66

12 Asorpdi on Sypary| RGO1L3533As [shaewn |1 moskabl &52] ACI| 9.18 13

13 | BNCTEages faf:sbhe Fanpl e 6pntaiinyng ¢ pokyel hyd eéngoo | 53

14| 7EPETSy (PanmioRs 2 pnd B) ofEl Al Vel Q 508 1088 saml|&o0 | 32

ERN 2N R NEh-4 TOE % o PAORLE 1) 1.9950q 18841 EXBAPI & &2 5057 | 31

16 ‘;,‘.‘f?h KR gf"j_#o}@',jp' 2,57 fgyiji['cﬁss‘s‘ﬂ, bb‘z}gd‘ CQI U ® [ 045 84
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sanpl es are subjected to 45 Degree Run-off test
carried out by placing the foam sanple on a surface at

[00138]45 deghfarianghBpRadaVint comkigit et VWAIEQ, Bk iddréit ¢h the dilution
insults to the top of the foam .and collecting

mehdhernohyplefiredigpapion pnanlln i pilaurased gallape (& sa?lgples 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 (cf. samples 6, 10,
15 and 19), suggesting that the fibers may help support the integrity of the strufs
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.
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not absorbed by the foam The liquid insults are
i ntroduced five mnutes apart, and the run-off
worasws@aEnt s are reported as 1st and 2nd Run-pET/0S2007/079231

4680k EHect i vel y. The foam col | apse represents the anount

of froth collapse during curing. The liquid insult is

synthetic urine fornmulated as 0. 03 wei ght percent
[001399] ci ulBxahipde 3de, 0. 08 wei ght percent nmagnesi um

sul fate, 0.77 wei ght percent sodiumchloride, 1.94

[0014081 ght Sp&A Gﬁﬁg&m&nﬂﬁé@% olybRén fores Ifadk /inVic@idance with the

percent de-ionized water he results of these tests

apkove ttinddasetore] arablustrgedi BWS tatsnd 48. Tip fegm formed from an
CAHNaDS B BERERAR ol TR DR A, o i o

i nsmas;asnmmmm fﬂdrillatdiomﬁlré hefrhmlnymblaﬂaggd io$ pke Toans may be
generally led to increased coll apse (cf. npl es, 4-6
ofharacteriped sagavinger high£iggres of © So#id iRt gurticcopenings as

d(:@lﬁ?&ﬂe& td ﬁl@%ﬁitﬂ)ﬂal’ d}%(%lhl)\?ﬁ SEFAYE LS. tﬂ?e &Bﬁsﬁﬂfﬁ&b&f the foam

_ I bers as conpare oans created w thout ers
( sliowss BJTE]l(bsla&lsoikﬂspIavé aaroa-cefplar sutigestiengtht iat- w‘bh@} fibrils and

fibers hel p.s ort the inte r|t of th trut
WHB FOR et ar St et tHrECE PRGN 25 PO I 40, may allow for
| pdt s alRth SRRE thiBushend %nﬁr%‘éf‘ %@fdeﬂJal%st lﬁwtreshthE Néwer capillary

run-of f" anounts were generally higher. Thus a bal ance
mpssssure fdrdigudl fefendph.uti on | evel s to. mininmize run-of f
wi thout |eading to increased collapse. The addition of

[00141i] ber s High tdzehitioamEMiimagesef ihzefoannstioy silvayhaanhe polyethylene
integral role in striking this balance to effectively

r BHEIEarg %@ﬁﬁaemilYa%epS@mf@sbm@ad\FﬁINﬂﬁﬁ%@qlw@fﬁﬁﬁPléo‘@ in FIGS.
[ 9044Q] 1 g%' BBk h‘?%e Vlgaggﬁg%%%%m ﬁm&m%ws the

i n accordance Wt I ne rotoco ar e
i pblystefiatféers WRIGShematER ! b, Amlm’awbkyma, #hichmakes up

a eous, di spersion of. AFFINITY(tm .w th

e P R BB KB OR Fipfodr Blogite s Flagedens o the strut structure,
n@m c&lid Wlhdgh refsblt&ﬁbﬁ Sahesnsdd SCh UFdRs sddRnRTPRALOMA SHows the
the foans nmay be characterized as having a hi gh degree

oARFANHo e ymau! furqyedingihd papctbpend fleas ds conpar ed
to the traditional PFFs shown in FIGS. l|a-b. The
[00142] 0ss- ¥ddld eferafcet hetHeasmod Itllml\dhsd:lnsaﬁl fGamd én abssebent materials for

di sp l%ﬁ% a non-cel | ul chi tect MAth non- woven
f PEEPRA hygane aitigles ysy agﬁé%f‘élsma g0 Jightgiipn 85 dfcargsont disclosure

OB%QH Etted ® sﬁ?ﬁ&&cﬁ it 4 @{atﬂa thé@%m%l dl&%ste@ hedeSheY specifically

I|qU| stri roug l'arger voi d spaces nay
r ésdluseiin Hoowehold apd Ipleaspyalpcraessup@ frogdidal qaughd care and surgical

][ %ﬁ%?r}tg%s?%ﬂr Lrgjggi %h@r%h ! eggc},cttéllesr%ggrtgﬁgﬂpa{dna s%glgf agfchgclﬂgn 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 allow 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 liqud 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
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fibers are substantially encapsul ated by the
AFFI NI TY(tm polyner, as showmn in FIGS. 5 and 6. In
wWoRE88/05694m hi gh resol ution image of a strut i npehesioan23l
02468.089Waict ure shows the polyolefin fibers 1, within the
matrix of the AFFINITY(tm) polynmer 2, which makes up
the bulk of the strut structure. Fibers 1 provide
r ellod ahe dosntio oftaihshape.r Wdvsttagetsiyein For@ eBibodinzents, gie fibers

resol ution Mimge of a cross section of a,stru .
LRI ATb S CIECR PRI RB R BTy HEE O AP T3S R [ formation
pghM@fHﬁhﬁﬁgdgkg§ﬁ§mﬂamk00142] Wi le references to the

use of the disSclosed foans in absorbent materials for

rsonals - =Te i e .

o014 =2 PR R DBAT HEERRIE, Tyt pumer o
S@ﬁibodiﬁﬁefﬁgsi, ﬂ’(dlsle @kifllE@lélh elie ztrheviIE] @ppiﬁcidtiezthhmﬁhd‘ hebeiiments can be
may Sspecitically I n use 1 n ousena a per sona .
cdpdsef phich dreapicderafiolid e rseontat Sgr deafury @%&ﬁ%%@ herein.

aiyr 3 0

actcafiithety, W cbbe bE3ht MPlshRoMaRRE B Bup B8 PRS0 ¥l attached
nelaged.sound deadeni ng, and auto | P backing. [00143]
Advant ages of enbodi ments of the disclosure may

i nclude one or nore of the follow ng. The reticul ated
nor phol ogy may al l ow for | arger foam surface openi ngs
that may result in faster |iquid absorption and faster
liquid strike through. The | arger void spaces nay
result in lower capillary pressure for reduced liquid
retention versus traditional froth foam norphol ogy.
The foam described in herein may exhi.bit superior wet
and dry tensile strength and superior wet coll apse
conpared to cel lul ose based fiber systens.
Additionally, the elastoneric nature of various foans
may al s002468. 0140W0 allow the foamto retain shape.
Advant ageously, in some enbodi nents, the fibers nay
act as a collapse stabilizing agent, reducing froth
collapse during filmformati on and/or reducing dry
foam col | apse. [00144] Wil e the disclosure has been
described with respect to a limted nunber of

enbodi nents, those skilled in the art will appreciate
that ot her enbodi nents can be devi sed which do not
depart fromthe scope of the disclosure as disclosed
herein. Accordingly, the scope of the disclosure
should be |limted only by the attached

cl ai ns. 02468. 0140WOL Clains What is clained is: [1] A
nmet hod for generating a thernoplastic foamfrom an
aqueous di spersion, the aqueous
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di spersion conprising a thernoplastic resin, water,
and a di spersion stabilizing agent, the nethod
w@oompns®ing: addi ng at | east one froth stabiliecngs2007/079231
0246804 Fact ant to the aqueous dispersion to forma
m xture; adding fiber to the m xture; and frothing the
m xture to create a froth, renoving at | east a portion
of the water in the froth to create a foam wherein
the foam generated has a non-cellular fibrillated
nmor phol ogy. [2] The nmethod of claim 1, wherein the
di spersion stabilizing agé€himsonpri ses a fatty acid.
[3] The method of claim1l, wherein the froth
What 8§ @binledzs:ng surfactant conprises cellulose. [4] The
met hod of claim 11, further conprising: coating at
a portign of a supstrate with a | ayer _of the

| east
[11 Arpethed foirasneraties # ARFTHOREFER FaXP 5P Headispet dispEpipRnbe aqueous
- . . . | r a g
5§28 i, L0 S, i S BB ygiiin g,
mtthed pmppashg:c resin and di spersion stabilizing agent

by .yolu of th i sper.sion. I6] The nethod of claim
Dhadife ot e o SRa g CHpRPUEL G fisRp b o form o
about JpxpeLcent thernoplastic resin and dispersion
stabilizing agent by weight, exclusive of any filler.
[ AfdiTh &beretb odmofture! @&idn 5, wherein the thernopl astic
resi,n conpr.i ses_a paolyalefin. [8] The nmethod of claim
1,Cﬂﬂ%&@Fﬁmﬁﬁlegﬁgﬁgﬁ%ﬁﬁﬁﬁses from about 10 wei ght
Pe&E@Rhg hidePeWbriRd ofthOhitePRItBEERbH tb REdatd@fAh, On t he
conbi ned wei ght of the thernoplastic resin and
f Whereinwdeary seamaier hisg norheelivdar Hibwillgted anarphelegy.
wherein the fiber conprises a polyethylene

[2] T%oqﬂy%psr}% ég%lﬁ% ‘f%\@%%l%ﬁ{}%@}?ergg% t(sjagirlrigir:d’@ dg?ﬂtﬁfﬁ)ﬁ% ﬁ% ﬂatt? acid.
i nterpolyner, synthetic pulp, or conbinations

[3] Theheetbod of clpib], Whkereimsbd Gdthotabelizngrsutfactehecanpriseh eellulose.
fi ber has an average length of fromabout 0.5 mMmto

abou 0 The thod of claim1, wh inth
[4] Thy %Sﬁiggﬂgag%né%é}tp?rncé’“T’g‘isﬁ’l%: g?eafe?u {nhan t h:r Sh e

t ReAtHRR B8kt LporBSh Bf a fubdratt REthElahadhrale fb@i sad 5
wherein the foam has at |east one |ayer having an
aveneiges a majority of the water from the froth.

[5] The method of claim 1, wherein the dispersion comprises from about 25 to about 74%

thermoplastic resin and dispersion stabilizing agent by volume of the dispersion.

[6] The method of claim 1, wherein the dispersion comprises from about 40 to about 55
percent thermoplastic resin and dispersion stabilizing agent by weight, exclusive of any

filler.
[7] The method of claim 5, wherein the thermoplastic resin comprises a polyolefin.

[8] The method of claim 1, wherein the foam comprises from about 10 weight percent to
about 60 weight percent fiber based on the combined weight of the thermoplastic resin

and fiber.
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t hi ckness of from about 0.01 cmto about 2.5 cm [13]
The nmethod of claim1l, wherein the renoving at |east a
w@ooosioss4nf the water in the froth to create ap¢Daf2007/079231
n48.0e@EUI ts in a foam having fromO to 20 wei ght percent
residual water. [14] A foam conprising: a
t her nopl asti c-based, fibrillated, non-cellular
[9] Tist mm}tacﬂr of clduer & wheteen ﬂlm&arﬁbhlaszomprimea qupdyetteiet jormpppolymer,

coppBittera it TyldNB: TUHEO DBt G GRLne I oRb e GrpoTmer, or
iR iReFeBMer! §nBRANhuBloM&IntilhatRRE @RMofL | ber. [ 16]

The foam of claim 15, wherein the fiber conprises a
pol yet hyl ene honopol yner, copol yner, or nultibl ock
[10] | Abemsshodmfrclaim bothepin By fires havrrpavsragedenstie sbBrypmpeut 0.5 mm
i g nq%flblock i nterpol yner, synthetic pulp, or
0 EBRWi TafPons t her eof . [17] The foam of clai m 15,
wherein the fiber has an average | ength of from about
[11] OThe mirthed af@lkim20, where[nl8le fibes fhaagnaomeltingi poiritSgreater than the
wherein at | east about 50% of a surface area of the
- thesmoplastigrgsitoated with a thernopl astic resin. [19] The
foam of claim 18, wherein the thernoplastic resin is

[12] atThIe ‘?ﬁ‘éﬁocp af Lhafth 1Y vHeRSS hdfath hi?R] leddt@nt 088 Ahviak @hMverage

8, wherein the thernoplastic resin conprises a
thmkhgssloéffrmn 0B 9. M 1t WCIbop22p cthe f oam of cl ai m 14,
wherein the foam has an average thickness from about

0-01 cm t out The f f
131 185 o el PRt et pledine VLR A DE Ryl P18 vgor in the
fr&hlo tRakQ BeeaBAts i 2 8JanT hevif@Aenaf toclOal eiptiderasheresidnal water.
the foam has an insult strike through rate of 1 to 4

seconds. [24] The foam of claim 14, further conprising
[14] -3 As{pgey wHyBisBEAt pol yner. [25] An absorbent article

S %ltfgﬁfé]%glagﬁcpﬂﬁ b@gﬁla@édaﬁ&q celfhlzfiresrt{lé;@ﬂuﬂse hygi ene

an a I nconfi nence product, a mound
d wdesiimthedaan has sma@rm despongfeaboat e plcar’ tgatrave Q107 ghem’.
surgi cal drapery, a wiping towl, a w ping sponge, and

151 2255 e REFSBITE, OAar T RR ORI LB e

abRdNt 6GIHeRUSpdL&REIbSE. ON, the aqueous di spersion
conprising a thernoplastic resin, water, and a

di spersion stabilizing
[16] The foam of claim 15, wherein the fiber comprises a polyethylene homopolymer,

copolymer, or multiblock interpolymer, a polypropylene homopolymer, copolymer, or

multiblock interpolymer, synthetic pulp, or combinations thereof.

[17] The foam of claim 15, wherein the fiber has an average length of from about 0.5 mm

to about 20 mm.

[18] The foam of claim 15, wherein at least about 50% of a surface area of the fibers are

coated with a thermoplastic resin.
[19] The foam of claim 18, wherein the thermoplastic resin is at least partially crosslinked.

[20]  The foam of claim 18, wherein the thermoplastic resin comprises a polyolefin.
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agent, the nmethod conprising: adding at |east one
froth stabilizing surfactant to the agueous di spersion
w0 oooBoBewA M Xt ure; adding fiber to the m xtureCcT/aszho7/079231
02468.04%®M hi ng the mi xture to create a froth; renoving at
| east a portion of the water in the froth to create a
foam wherein the foam created conprises 20 wei ght
[21] p@&he énim of clhies &4, vdwran die fnamdrs anaderagethakness Heoni gzomt 0.01 cm
Energ%ed has a non-cellular fibrillated norphol ogy.
to% M e et hod of claim 26, wherein the resul ting
foam conprises fromO to 10 wei ght percent residua

[22] Wah€Foant BLlailne4 Wh&reid (RE fhahPhd® ABnsWNQFiRE thréil}h rate of 0.1 to 10

resulting foam conprises fromO to 8 wei ght percent
see@wlisdual water. [29] The nethod of claim 26, wherein
the dispersion stabilizing agent conprises a fatty

Cd Th ‘ : 6 .
[23] gtﬁ}g if(])ingi% %1? clagrﬁrlglgé{h%ﬂetn? fé%eﬁ%)%{l‘f;?éés an ﬁ‘@ﬁ'& @fr&ettﬂ%ugﬁ %tg of 1 to 4

I'zing
sc€ldsul ose. 02468. 0! 40\WO [ 31] The nethod of claim 26,
further conprising coating at |east a portion of a

substrate with a |ayer of the froth. [32 he net hod
[24] ofhe fw%el%%f@%ﬁﬁcﬂ@pﬂ?@%&@gﬁ’%ﬂm&ﬁ?ﬁ% ¥E% 1 om
about 25 to about 74%t hernoplastic resin and

[25] diASRBESHOR o34 ADLdIEAL NG0B Gy BYap¥O l ¥ERin®H e Kydfene product, an adult
di spersion. [33] The nethod of claim 26, wherein the

incingipencsi prdesnpriees dressmeabalita 0gicel sswge, S30qséat gament, a

t her. | astic resin_and.di spersion bil i 7z e o
USSP naRiear U B RGP acerod TR rrfk R HEE boporising
thé kb B3aimMer ei n the thernoplastic resin conprises a.

pol yol efn. [35] The nmethod of claim 26, wherein the

foam conpr.i ses from about 10 wei ght percent to about .

[26] 6é wsthyish fepeRHting; hdherpapiegiofoam rap il Asrole dyipersion, the
i resi ber 3 o
BB HRSSTORL R 52 PrBOt sy 3B T iodiiang
agpot, yhetrhgtheheoryenmdgp| ynmer, copol yner, or rmnul ti bl ock

AP0l YR PO YR O RTOR oY To sSSP 1o form o
conbi ngfjkps thereof. [37] The method of claim 26,

wherein the fiber has an average | ength of from about
0 adding fiber to the mixture; and

frothing the mixture to create a froth;
removing at least a portion of the water in the froth to create a foam;
wherein the foam created comprises 20 weight percent or less residual water; and

wherein the foam generated has a non-cellular fibrillated morphology.

[27] The method of claim 26, wherein the resulting foam comprises from 0 to 10 weight

percent residual water.

[28] The method of claim 26, wherein the resulting foam comprises from 0 to 8 weight

percent residual water.

[29] The method of claim 26, wherein the dispersion stabilizing agent comprises a fatty

acid.

[30] The method of claim 26, wherein the froth stabilizing surfactant comprises cellulose.
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mmto about 20 mm [38] The nmethod of claim 26,
wherein the fibers have a nelting point greater than
wo b@sb@aropl astic resin. [39] The nethod of cpei/sN67/079231
o4csombveriei n the foam has at | east one |ayer having an
average thickness of fromabout 0.01 cmto about 2.5
cm
[31] The method of claim 26, further comprising coating at least a portion of a substrate

with a layer of the froth.

[32] The method of claim 26, wherein the dispersion comprises from about 25 to about

74% thermoplastic resin and dispersion stabilizing agent by volume of the dispersion.

[33] The method of claim 26, wherein the dispersion comprises from about 40 to about 55
percent thermoplastic resin and dispersion stabilizing agent by weight, exclusive of any

filler.
[34] The method of claim 33, wherein the thermoplastic resin comprises a polyolefin.

[35] The method of claim 26, wherein the foam comprises from about 10 weight percent to
about 60 weight percent fiber based on the combined weight of the thermoplastic resin

and fiber.

[36] The method of claim 26, wherein the fiber comprises a polyethylene homopolymer,
copolymer, or multiblock interpolymer, a polypropylene homopolymer, copolymer, or
multiblock interpolymer, synthetic pulp, or combinations thereof.

[37]1 The method of claim 26, wherein the fiber has an average length of from about 0.5

mm to about 20 mm.

[38] The method of claim 26, wherein the fibers have a melting point greater than the

thermoplastic resin.

[39] The method of claim 26, wherein the foam has at least one layer having an average

thickness of from about 0.01 c¢m to about 2.5 cm.
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