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[0003] The most common method of decreasing the flammability of polymeric foams
1s to incorporate a flame retarding agent, such as a halogenated compound or a
phosphate ester into the foam formulation. While such compounds provide some
improvement in the flame retardation properties of the foams, the incorporation of
these materials may impair other foam properties. For example, in the upholstered
furniture industry, where there has been an increase in the stringency of governmental
flame retardancy standards, conventional flame retardant systems often degrade the
soft feel of the fabric due to an increase in stiffness associated with incorporation of

the flame retardant system.
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Because of the trapped gas in the closed cells, closed-cell foams may expand toward
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the flame providing a good fuel source for the fire.

[0007] Open celled foams may be formed by secondary processing of closed cell
foams. This may provide for the use of additional methods for incorporation of flame

retardants into the foam structure, with limitations known to those in the art.

[00G08] In contrast to the stiffer closed cell foams discussed above, open cell foams
possess the quality of elasticity and soft feel that consumers desire in fabric materials.
Open cell structures are generally formed using water (steam) as the blowing agent

with air comprising the majority of the void space of the final foam structure, While
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[0012] A final challenge in the formation of foams is inconsistent and undesired foam
collapse during the drying process, thus making the properties of the foam difficult to
control. Further complicating this problem may be the presence of surfactants and

flame retardant additives which can impact the final foam structure.

[0013] Accordingly, there exists a continuing need for the development of foam
technologies to enhance flame retardant properties while preserving the basic foam

function.
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[0020] In another aspect, embodiments disclosed herein relate to a flame retardant
foam. The foam may include a thermoplastic resin and at least one flame retardant,
wherein the at least one flame retardant may be from about 5 to about 70 percent of a

total weight of the thermoplastic resin and the at least one flame retardant.

[0021] In another aspect, embodiments disclosed herein relate to an aqueous froth.
The aqueous froth may include a thermoplastic resin, water, a frothing surfactant, a

gas, and at least one phase change material.

10022} In another aspect, embodiments disclosed herein relate to a method for
generating a thermoplastic foam from an aqueous dispersion. The aqueous dispersion

4



wherein the at | east one flane retardant may be from
about 5 to about 70 percent of a total weight of the
wo b@snosybasti c resin and the at | east one fl aneCT/US2007/082539
retardant. [0021] In another aspect, enbodi nents
di scl osed herein relate to an aqueous froth. The
agae oududer o thermeglastivolesidgwatet, redro pthisiditing agesti The method may

o afdingat HheR folrs St 25 b A ip EpSsion 1S form o
eRbeste MBSy iphedO8Rod BIRIHAL RIRRLE tho nfxdiRL BOGedi®h froth, and

generating a thernoplastic foamfrom an aqueous
cienyoing einleasthie parfisaceisthdi waler 4¢ oredage ithe [foate, wherein the foam

t |astic,resin, water, and a stabilizing agent.
1SR PorBiioes b SR adRilior 16  Sefdt8iten e 1ot ng
urfactant to the aquequs dispersion to forma
[0023frj xt ur &, angther Agpest sHRed s Geclpsadeicrdp relpiede i fagms nEhe foam
R . )
O] ERAD AR R 101D 00! GEMOSoog) BB i e
f 4 deast omaplede clomge insdgial Srawdieghdm peoweinto aboul ‘Ebpgercent of a total

resi du ter. .[0023] hi, another aspgect,  enbodinents
v Sehiden Psrbomitnaratn it Ras Sihons RRSF ShFRgeayatcrial
I nclude a thernoplastic resin and at | east one phase
[0024}: hangeOthst aspieals andyadyasiages Rb thetinyewion v cptras eppdsenideom the

%Elevh%eqegﬁlpt%&%ﬁg@%Qggfai . to about 70 percent of a

tota ernopl astic resin and the at

| east one pha [ O her aspects

and advant agezﬁ%ﬁfﬁ%miﬁl)\#/ﬁ%é one appar ent

romthe fol]low ng description and attached cl ai ns. ) i
(00255 EF SENARIOES BRAVFISS thajopsy briused én forgpdameatispersions in

exksddsde &mgmg@d{wggtﬁggsggsgdwhgrgawl ating di spersions

in accordance wt I ments di scl osed herein.

0026] .Fi e 2 presents the tenperature versus, tjne
10026 o oY Sl AEREA s SRR TR G TR S0 B of ne

sfoamaipht BerditthasedisdiededibgreiDETAI LED DESCRI PTI ON

[ 0027] Enbodi nents di sclosed herein relate to flane

retardant foans ayETRRE.ROSESERIPTIONI such foanms. In
articular, certain enbodinents relate to foans forned
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qﬂ%a?ti&ﬁ‘?rp%%b%%eﬁsa}eﬁte to foams formed from an aqueous dispersion of

polyolefins that are combined with flame retardant additives, phase change materials,

or combinations thereof. In the following description, numerous details are set forth
to provide an understanding of the present invention. However, it will be understood
by those skilled in the art that the present invention may be practiced without these
details and that numerous wvarations or modifications from the described

embodiments may be possible.

[0028] One embodiment disclosed herein includes a method for generating flame
retardant thermoplastic foams. The flame retardant structures of the present

disclosure may be formed by mixing flame retardant additives with an aqueous
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frothed material consists of the gaseous conponent; at
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FFSE:[E[II% ragtyre. {ilm, fopmat @y depend upon variables including the melting
point of polymers within the froth, the rate of removal (i.e., evaporation rate) of the
liquid medium, and overall froth composition, among others. For example, as water
is removed from a froth formed from an aqueous dispersion, polymers contained in
the dispersion may coalesce, forming a film, giving structure and resiliency to the
resulting foam. In some embodiments, a foam may be formed where the amount of
residual liquid ranges from O fo 20 weight percent; 0 to 10 weight percent in other

embodiments; and 0 to 8 percent in yet other embodiments.

[0031] Embodiments of the foams disclosed herein may be open-cell foams. As used

herein, “open-cell” means cells that are connected to each other, forming an
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cﬁ@?ﬁl%ﬁtﬁ ynﬁaaﬁnm e 86 4610 aferpgysialing o@sgljerﬁé@.tﬂsld%tfa those
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T erm 'senj-crystalline" is i nded to identif :
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pohgliteg saneehialdier then a polymer having what is generally considered to be a
sharp melting point. Some polymers useful in the dispersions have a single melting

point while other polymers have more than one melting point.

[0036] In some polymers one or more of the melting points may be sharp such that
all or a portion of the polymer melts over a fairly narrow temperature range, such as
a few degrees centigrade. In other embodiments, the polymer may exhibit broad
melting characteristics over a range of about 20°C. In yet other embodiments, the

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

[0037] Examples of the thermoplastic resin (A) which may be used in embodiments

disclosed herein include homopolymers and copolymers (including elastomers) of an



DSC endotherm that exhibits a relatively gentle slope
as the scanning tenperature is increased past the
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Is generally considered to be a sharp nelting point.
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CRBbIYIRE,, etBNEnPUBRY hRBRo] dopobit@NemhGRAGNVE chloride copolymer,
copol yner’s (1 ncluding elastoners) of an al pha-olefin
wicthylence aerylig sacet] oprethidpnccomgilgenydd apid wepolymiers, and ethylene-

BBk YRR Son s B0 LB GAS, SRR s o
pqiomkﬁéﬂws ABSC! welyngialasiener S:))p&yﬁh@ a%%ﬁ@@l%%ﬁ@styrene

of two or nore alpha olefms with a conjugated or
nmp@]dmeug?éﬂé@e dinghalcokal, stypsing acrwatesepich e ﬁt}@@lmethylacrylate

opyl e i
ST R SRETNLAN B1SLSHRBLYIRL: and s budienes ond
etdﬂg@sﬁﬂ&fdr@j&yhep@lyrﬂeréah@&@ﬁbrﬁﬂﬂocﬂ@@@bl@mﬁ&m (1ﬁﬂdd1ng elastomers)
et hyl ene- propglene et hyl i dene nar bor nene copo

yne
et SR e VPRy PUiadipe FREC I BISD PYres Al 61FFf%%f and *Styretie-isoprenc-
et I
alstg%f 1%1?%%130 yr(r)g8 et’hylpewglyzl ny Ogh or| eagolg}{#mrlr‘g chloride,
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)acr | at e copol yner .
S P sty CheRCH 1, g Neascomes &5 TEigert. giton 6.6, and

pQ‘lyY(ﬁlt YIENeherfBSiastRC rpm;;z@atefrsr I Au%h SHYT fNSethARR W@Fe'bhthalate and

a- et hyl st yrene- st yrene” copol yner, styrene vinyl
al robbolylenst wmhéia&éqr,yméy@ém@a@hpalspbwi@nemde and the like; and

e} hs\éyﬁ épgc Eoﬂ-based resins, including poly-dicyclopentadiene polymers and
related polymers (copolymers, terpolymers); saturated mono-olefins such as vinyl
acetate, vinyl propionate and vinyl butyrate and the like; vinyl esters such as esters
of monocarboxylic acids, including methyl acrylate, ethyl acrylate, n-butylacrylate,
isobutyl acrylate, dodecyl acrylate, n-octyl acrylate, phenyl acrylate, methyl
methacrylate, ethyl methacrylate, and butyl methacrylate and the like; acrylonitrile,

methacrylonitrile, acrylamide, mixtures thereof; resins produced by ring opening



styrene butyl acrylate, styrene butyl nethacrylate,
and styrene butadi enes and crosslinked styrene
w@obognerisz and styrene bl ock copol ynmers (i ncl uBCTgS2007/082539

el astoners) such as styrene-butadi ene copol yner and
hydrate thereof, and styrene-isoprenestyrene triblock
c opefathess ang otqsv imqtathcmiﬂ'rpﬁumdfizaion hIIldShﬁp tkg.vilhgde resins may be
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pofrgra sbewts 0dpebowr 9 SpestighépRatieaine t er epht hal at e and
pol ybutyl ene terephthal ate; pol ycarbonat e,

[0038pol yphenyheneitade depe afidedibethei é@&mfﬁ:ﬁﬂorg lpasiigts of a di-or poly-
hydrocaLbon based resins,. includ

G @ridpai 2 419 FempE Pt dinkip! rapabe &se;slm Jhesegresins are
( Cl‘ﬁgﬁl‘éf{ﬂe [SU 4.5 R0NY n§r5§@) 008 HIRLE %ngﬂ\ﬁ}ﬂa@&? ?ﬁféﬁn %g?gference.

as vinyl acetate, vinyl propionate an utyr
andtheheptdife; examp},el obstwnss islicle a:sreas/lrrmthacqﬂate copolymers and

nonocar poxy.l i i ncl udi n t hyl et h
R B P pers e esion BoP e e SFiate Botigesy potyester
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nmet hacryl ate, eth nmet hacrylate, and

e h o harksuiing rode] v fyhis 14id e pranched polyeste resing
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I ncl ude styrene butadi ene co mers wth a sty

cortseth lpOkyfnem mmﬂ@lﬁetﬁﬂem&) C@Ib?d)]atlBIQS anye Big’hime evpméymers as one
[003%4 e suita %y f

CSPEPPPEath §ASHPbR s CHR o TehadGRes mht aphesgn fegingoingludine

anflof cineinif® ARpasic gl sEhPREMAOXTRY 3 BaiidisRMilablE 896 The Dow
resins are illustrated in U S. Pat. No. 3, 590, 000,

whtlegnicd Gavepsnp oMadleed.A8Pei n by reference. O her

speci fic exanple of resins include
[0040kt yr enle/saietied empbditreentopod yomepsientan cﬂors’reylrfmmebﬁhyieawahme olefin

copol yners; sus ol rize rene but adi enes;
RS orS PR BB F i ERAYREtLL | O OGS, T selec
bi shRNAbn (RO eRAGNNR &P Xéxgﬁr ifeobhovedoRnohlRtar polyolefins.

reaction of the resulting product with fumaric acid;

00417 DETSAEHPOLNER 1 £33 LIS RIS pcten

1, @pophapankeiol, , arrindlqpent kerept has twill St pthehpe- propylene—dwne
acryl tes, and m xtures thereof 039] Further,
?Wr%neaau%ﬁ%eé eﬁwseyleeeﬁw{éwsntﬁageée gleipis polymers

prlﬁmﬁhgﬂ&%é%o{?@kyéﬂ ery, 2P0 'b@c!“fn BLOYPLNRo. 3,645,992 issued to
copol yners, eni ¢ cop yners as one
Elston; high density polyethylene (HDPE), as described in U.S. Pat. No. 4,076,698
issued to Anderson; heterogeneously branched linear low density polyethylene
(LLDPE); heterogeneously branched ultra low linear density polyethylene
(ULDPE); homogeneously branched, linear ethylene/alpha-olefin copolymers;
homogeneously branched, substantially linear ethylene/alpha-olefin polymers, which
can be prepared, for example, by processes disclosed in U.S. Pat. Nos. 5,272,236

and 5,278,272, the disclosures of which are incorporated herein by reference; and



conmponent of a conposition. O her enbodi nents use

pol yester resins, including those containing aliphatic
wao@asssaerh as UNOXOL 3,4 diol avail abl e from BOEUBDNT /082539

Chem cal Conmpany (Mdland, M). [0040] In selected

enbodi nents, one conponent is formed from

etihigh pressuag, ghee retliefl polpwpirefnesheens pelymoss andecogbhyirgers such as
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oly S [ e {0 c
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5,iRtéthoPyider. t Inesodhies partsuineembddimlenshthar@opyl ey gbylatee dopolymer
herein by, reference; andhjgh pressure, fr. r.adi cal
pdiTy HEFP2 R Bt by IXBracBBret's Pavie copsphaRs SRRt Cagropylene
| QRS thheRBhY el 81 ikt yﬁpﬁ&ﬁkﬂe@ﬁ&c&”%ﬁ similar terms
acetate polynmers (EVA). [0042] Polymer conpositi ons,
andedn| dadthet fegnewks bdes en iifydarticririad SmoPameasoxl by “C NMR of

?']g?“ %S%I,Afé]g{] 8% 8?@5%387%: @%4?%‘%%%%}1‘[,%%%% g%g: abg)g‘%lg).%)f in another

Whingddirert NEe4tpothah @B e ® in dbytheetiab&iigent; Bnd bRater than about
entirety, may also be suitable in sone enbodinents. In

sEh® Eniddnaeet enbedmept. eliglechairiads eraiyellkppwaiin fhe ahand are
Zi . t i :

o B R P 1 B o Ry efer
mehalidobman esefodnyeres .terhis off & ItHaduherin ehd edpstemes modralar chain

po| ymer ed, in may be a blend of two different

mé‘{‘%q“%@gi’é( p@%ﬁg?"t‘i% ot her embodi nents, single

site catal yst polyners may be used. [0043] In sone _
[0044enbodilnerther, partieulpo bgphedinestsa thy bpsel pelpmbagwd be cthylene vinyl

copol interpol yper, l.n so articular
ebaanent S 4 TsRa e cuftn FRRaRE G i Bpscopotymer may be
| g gelysmy] AsyieRaFACA Phisze oBsndiaVvim@hsufstianid @hbodiments,
i sotactic propyl ene
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.

[0045] 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
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sequences. The term "substantially isotactic propyl ene

sequences" and simlar terns nean that the sequences
whaows/osa122 sotactic triad (m) measured by 13C MVRUS1007/082539

greater than about 0.85 in one enbodi nent; greater

t han about 0.90 in another enbodi nent; greater than

alpogsentotoggthem tnweight rasiebleativeenthe cimdergr @l egtertehenpolymer and

{ 0 93 | ther enbodi t tr
B P Y Frie RRBOINFr S Tt s cbFRefity I oot T61T, sueh
%8 MRInE abbitS:2 Hataboio2:35TRE polk AreridndsiiOs B/ &J{m@hylene octene

which refer to the isotactic sequence I n terns of
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NVR
DS AR B B AP REE M p o 5035
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dbhhhﬁbe@mﬁxﬂﬂyqnpmﬂynea hﬁamtmyMEmeﬂmﬁtﬁ a p@uumonmnmnmng

K suc - .oct The et h
Sheselzn lf%aa%a Finfgy VBTl el kgt it Fepect 10

GRIRh&EBLE UMb f@mffohehyt herdORhRSH ipende@s of grateinfa88ion. In
et Hyl ene-acryic acid copol yner . V%enpresent together

tdaeamemghodlmniso tb@tb/le‘éﬁ dﬁ’éer ehilice agmonntd opctypneof comonomer

%} rﬁﬁ'egn%%g%b%?t%i c&ea 1|t3gntgggﬁr(¥ L C gré/s & 191ag %ﬁ'xe crystaﬁlte size
%ﬁﬁﬁﬁtaﬁie&o h@odReitof duch coﬂi{ﬁ)sﬂ@hyﬂie ltyp‘e drelkbre oStk ci®s (isotactic
t he et hyl ene-octene copol yner, may have a

¥ yBtdidtachict, yregio-1egulkanitsh £f réewfresel%tyS Ubf amaoungsyf branching,
t.
o{}&pﬁe gg*%lﬁlgar(ﬁ %%@%;@%%?ﬁ@m {Hég}ogxg rﬁ%héhl |81 dnY other

ahbeicak mb gliysiesit soptidne  crhestalil-block y:om&iyrrneange fmatetized by
to.20 percent 4 nbodj ments discl osed rei y

Ay Jistikptiogs pBP s Pt ondeh PRt Ormy ook ey Tengrh
l(ﬁ‘ﬁﬁﬁutﬁ?ﬁ’le afbi hlo&l &ﬁﬁb&ld‘?sfthﬁhtioﬂtcﬁlﬁ ROETR que kb deBPIntking of the

mul ti-block ol efin interpolyners may include those
depclyired Morelpifirllyy wdien nedduft israt conppldus ardasss, Rmbodiments

SRS SePerspa hee G TR TLrapn O Kb 74P ARt fgm ebout 17
rf@%@o&hseﬂn(‘(ﬂhéﬂén@ﬂoﬂtﬂlé}ﬁi; FRQRONE 107 toSBHIENS $n §thef @fbRiments;
ta(l)ldafsrom about 1.8 to about 2.5 or from about 1.8 to about 2.1 in yet other
embodiments. When produced in a batch or semi-batch 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.

[0047] One example of the multi-block olefin interpolymer is an ethylene/c-olefin
block interpolymer. Another example of the multi-block olefin interpolymer is a

propylene/o-olefin interpolymer.  The following description focuses on the

11



"bl ocks") preferably joined in a |linear manner, that
is, a polynmer conprising chemcally differentiated
waoizeos®s2kt ch are joi ned end-to-end with respecPCT/vS2007/082539

pol ymeri zed ethylenic functionality, rather than in
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fwhere abeat ledst8, taod abvariow®.einhodinyatts wihar intagbogicaentimn 1, such

Wh d t i - bat -
Gt et Lol oRe Bl Ar 0. Shods da s g sivgrsgesents
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i n other enbodi nents; fromabout 1.4 tcJ about 2.
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edriting Ngleaed| ki rpfblmgmi RERERO LY N&ine ARMLIREen®X sl 6n other
of the nmulti-block olefin interpolyner is a

prorimas gresics than A8 veiepioreyerst.. Lmiberwprdsihegomonomer content
S LA AL ACHAES, A S LRSS, i ot
senmvddanedtadbisahart  wat gip peeas- dfabe thtaiul dighthif olekhard segments. In

i nterpo rs with regard to general polyner .
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RSEORES TS CBPPPER R PR ot Remedy o PRty e than (0 weigh
PEPRRE tdreSredth! BGK 15MEIROPYEBI)in Jalo8P FBice BRBEdiIRAS  In some

the copolyner is a nmulti-block interpolyner. In sone
embodiments, the comonomer content in the soft segments may be greater than 20
weight percent, greater than 25 weight 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.

[0049] 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
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enbodi nents, the nmulti-block interpolyner may be
represented by the following forrmula: (AB)n where n is
wa@roosessk2 1, and in various enbodi nents n i s apPCT/OEBYB082539
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givatver t han 30 wei ght percent, greater than 35 wei ght
percent, greater than 40 wei ght er than
45 wei ght_ percent, greater than (weBhht4AieTicent , or
greater ChaROBONEIEHAYFaEEBAT || T vargas ot ter
enbodi nents. [0049] In sone enbbdi nents, A bl ocks and

B bl ocks are random y distributed along the polyner '
[0053k hai n. Farpagh peymepiradion; Bhisyledard byoped 9irfbe sveltpliesting equations
Jtifor | "éﬁé. AA-BBB- BB U 0050] In
Q?ﬁgyﬂgﬂﬁgﬁgkgﬁfg%hﬁﬁg bl'oCk copol yners do not have a
third block. 1ni1stiH1/gther enbodimpentmp peither bl ock

A nor block B¢ W6 &= ts (or
sub-blocks),_sucﬁﬁa§ia§@ip segneg%ﬁﬂfggglﬁ_The
nWhdrk 1) félctlg% Eﬂﬁl?ﬁ&‘? hAEE BBy siRE RIRE ARLEbAARH VIR elution

aver age
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/o-olefin interpolymer
(before fractionation), which also may be measured by NMR or IR, T, and P, are the
ATREYF 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 T and Pa
values are set to those for high density polyethylene homopolymer.

[0054] Tap is the ATREF elution temperature for a random copolymer of the same

composition (having an ethylene mole fraction of Pap) and molecular weight as the
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i ndex, ABI, ranging fromgreater than zero to about
1.0 and a nol ecul ar wei ght distribution, MM M greater

wo baws/osdiout 1. 3. The average bl ock index, ABI,PCEHUS1087/082539
wei ght average of the block index ("Bl") for each of
the polyner fractions obtained in preparative TREF
frrohi-208Cimerdol 3B CT s pintaly tercalcabtehfrom thé nEG: rABlonof ethylene

(w, Bl , Bll is the block index for the itbh
f@}fé?l%%ﬁgw%kuwf?lﬁ-f@f%iagﬁmaéwao| ymer obt ai ned in
preparative TREF, and W, JsSgt i ght percentage of

the 1th fraction. [OOSI]Z]ABSi ?ﬁ%%, t he square root of
twleers econid arentsvit casots whieh megnbe Hetemiinad bera mbbetioedsing a

t t d t i ght . bl i,ndex, .\
RN S TR e .
fRddrh OdbpoBimdr Sardedr RRA Bharen&@iRl fah8othVen§ehd %Bﬂ%n%(s with

equations (both of which give the sane Bl value). n
-nagrow gmpositigex It shawddeMiped that ol md| hpry- tanpli@nwirstrement to

oy A BTREATh PR S e i

fthagblyater (corpbsitiab oy irr¥Rieasiad abprokahi¢imdlectPk weightRnges and
ethylene nole fraction for_the ith fraction, which nmay
FOMABREIGF BPeFyr vrrenaratveRIge feetinsanper syrdopagprokymers used

t | N . . .
DR an e FLAs anah ORI Sg ies Lngsyibaion
whuinah islobtimdy fioen mE@bur mdlcoylaNvReight taigds) ok fecarseould be

the ATREF el utjon tenperature and the ethy| ene nole
FISRER nfé%]fglf#?r el™ PR e@@aﬁﬁm& TandgR EWYieaF eppelymereand/or

¥ AlJel TERS gg&ﬁ?lg of %FB&Q:O%)&W@M&)QE@&% folSwai: relatitopship:

approxi mation or for yImers ere thé "hard segnen
conposi tion i s unknBbwmn23T.R¥TEAsand.¢(3& val ues are set
o thase for high density polyethyl ene _honopo r.

10055} 8 05.47 %= £ alrRERal o Tefiet Bisen GEtRaoF f S che, P, o the
rAREP02IC QRULY BRltoRl tdofier S TONROSI | AfrdaMinBsARdn random
ethylene nole fraction of PAB) and nol ecul ar wei ght as
tdopphyiers Hndek preperapet yRREF TaABGianay obebroad cagingtosidion random

rom.the e.fracti of et hyl

PR "Pop R BRI SR I ATRRR S mB B o same
tosnpoeitish and Bawihg el eil§lend erdlie trectinng P bY@ 168} bdéadddlA8d from
ufr{Pr)](gzaa/Txo + B. Conversely, Pxo is the ethylene mole fraction for a random
copolymer of the same composition and having an ATREF temperature of Ty, which
may be calculated from Ln Pxo = o/Tx + .

[0056] 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 (.8, or
from about (.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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nunber of well characterized preparative TREF

fractions of a broad conposition random copol yner
wapaos21eel | characterized random et hyl ene coppdIBI©7/082539

with narrow conposition. It should be noted that a and

b may vary frominstrunent to instrunent. Moreover,

ofremvabolid).Aeedbiw 1c0,efedre aboutaPP o psdAtle), alfioal abddn.9 to about
curve with the polyner conposition of interest, using
atbr opri ate nol ecul ar wei ght ranges and conononer type

or th f N f £y . an rrand .
s 0l T5ER G T3 g
sy lkompobeatuleast omei gitymer fragion Which igaychd bbfaptel &y preparative

CLEEE g P RRiAs S Wl s St 4 et Dy aieup o abou
| N0 SRABLE %@@ggg@%@agc 5%91@5&1% wﬁgp RiGRBNTRE VA HBfer than

preparative ti'ons of random copol yher
sapoikt §. thheotho kinbudingntsethatpiobmsdri fpictibm hid a block index greater than

- 237 | TATREF+, 0. 0055] The above calibyation

ef’é’aaﬁ F8and apat derd? #Eﬁfé T %l*%b%oahg-gfanéflﬁwé RUt 1), grggter than
taveunnalaill upab af&ER . @ lod ok fer tRIPARL U.@eand-[@qu%goutfl%. In other
narrow conposition random copol yners and/ o

prdisdiaentychapelymer Gaeticarss afblerkoadex grepiosibian ehoutdndamd up to

C T [ ATREF t erature for r m
SHR8) VTt b 1, BHERE A PR ALt B B RP R o
edbbyi B0egrambethb abdut @M afd [xio abe0t MBYoleesal i A8SR 0.4 and up
fromLnPx = /Tco + b. Conversely, Pco is the ethylene

#813908% 40t | bh silhother reaphedimespohg melyresr frassiondims a block index
ra . T T
PR B RS ED YIS Y

Queaert then bbat 0.3 adtexp (Bijout Or5, eagheaps elpar bouy .4 ERERp to about
f ctli on itﬁ obtﬁi ed, the i ght average bl ock. index,

ABT, 1% §F Rer GGGy e ORaYeTHEAaN Bif AttdeEk ROk gveter than
eFBR PRRY Sp tBbout @bgg @ﬁa%%e? 'fhaﬁl%ﬂgtz@? %8@ gf) té|> ffl§(§1tt E)gg?@reater than

about 0.4 or fromabout 0.1 to abou n o
airbid}-frend 8p toxBlout 8.7 geregacater thimasboab6.dtand wh tanbbwP.& o

about . In yet other, ephodi nents, ABI .should be in

10058011 itdlen Srafin b GR 4T e Lguts (5o in PRy abBiR disclosed
Grefeift anAPBYtinRepbiyRérs FITOMMARRULi@: 8 1eQst3UE. @& 94-diBin. The
sone enbodi ments,” ABl is in the range of from &bout

OntBrpiodyradre miayOfugtherf comprab aytC ,Q ddoléefn abdit alRerBilbedberfer Bitable
about 0.3 to about 0.7, fromabout 0.3 to about 0.6,
fungHRERg RoNIPIgMCE it B foropdymenzing wthadilawdencOinglutle, for example,

044, | i : ABl is int .ange
ARkt kBB P oRIRES, Sl e noieonfbegleg G Solyenes,
abeuylbinfinegretd. r Brampiesibt Gudh domnaaitls hefdbr@nTaboslefins such
0.7 to about 1.0, from about 0.8 to about 1. d’, 3r from

abaquopde®:, tisotatvdene, 1-butene, 1-hexene, I-pentene, 4-methyl-1-pentene, 1-
heptene, 1-octene, 1-nonene, I-decene, and the like. In certain embodiments, the o-
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).
[0059] 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

anionic or cationic living polymerization techniques. In particular, compared to a
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1.0. [0057] Another characteristic of the nulti-Dblock
interpolyner is that the interpolyner may conprise at

wo eassaee pol yner fraction which nmay be obt ai PeDUB3007/082539
preparative TREF, wherein the fraction has a bl ock
i ndex greater than about 0.1 and up to about 1.0 and
trivedopoloppelymieaviintpeasamd emarloarersvengd hinoglirsérr cdnientont, equivalent

MV M. gr eat h bout 1.3, di _
N 0 B bR iR by B SRR Sitnce s
3hQUtred - By andtbp Pdgm?gﬁgl{er ITOA PeRatRiont {éefg)e?ﬁg@,t héshér high-

and up to about I.0, greater than about O _ up to
atroperaturotengite grangthe pnd/anhigheroueh-tergpesaidraitorsien stbrege modulus

1.0..1n. other, enbodi nments,, th olyner..fractipn has a

o Qi B o B P Rt PR T st o
hdusdsahbsdimban oZhpd im@i-BloeRdnteipol @né@hdtcodndred to a random
greater than about 0.3 and up to about 1.0, greater

CREPLYEISD SonEBIMNG e sH50¢ EnoapBIgES and mapmgr sqptept, tthey multi-block
f 10,1 '
S 20 R B Rrby 3 Ao pgerars,

as a
dowat @resé hdaxaabo Uitighkr leredpdresiptahiee, hbghet t@r Strengtte &l @er blocking

than about 0.2 and up to about 0.5, greater _than_about
esIstangg, dpstero seBR fueotos ?ns’gl@r garwla%atwﬁa@og%aﬁm) Aegpgrature,

??%{g?i%?s @%a'i_‘%ﬁ:dg{i:}ilgy I%fn ggggt%fi EMBOAIBI! Bettdr ha%rﬁgh% ﬁ%fstance,

greater than about O.
thpelteo raiotive Br@;, agl eeitee pilahdAllabawtptn@. and up to
about 0.8, greater than about 0.4 and up to. about 0.7, .
[006015y gr &Xher ol iEmaL TS 1BFROLPREIEBRMIBISRE FrssgiYlidenc

B oMb RN Gndi A& | Mool sBEORK 4 BlAIIOLYARES pHaedyl Niyrene, t-
enbodi nments di scl osed "herein may bé interpolyners of

éwkpttereacwind tlaet likeasin pmic@ar, GaGrpelphefsncorTiresing ethylene and

i nt er pol rs urt her..conprise C4-C 8 di ol efj
SRy RERSHD Bho bie S Ran R e BRv i et Disnohng gorene
usgfaut,-C Qlo defiy, WBFibizd §EoWipkiBin@lahy - €N elidrdCink¢l Be uéear
exanple, et hyl eni cal | y unsaturat ed nononers,

[0061]con] ugnaitilableomonenrmgatpdigdiced dicamesrs medyyenesde straight chain,

ﬁl}lﬁ%}ecgya/%b ni_%lglg%gqllgt &Qr%éa?’%{: ﬁfeggflﬁig}%yhﬁéﬁle’ T Scan‘bon atoms.
1SQRM % SNGritalie HohERB ughreh XGRS indlaREMUE IR not limited to, straight

4-nmethyl -1 -pentene, 1- "heptene, l-octene, T—nonene,_
khamceaelicadgnehesuchkes I.frhesdicaien letrbdddipent §,7-dachdicae, 1,9-

o] ef j.ns %g 1- But ene ,or .1-oct eng. her itable.
HRheRs T e el PERIS a%ndor “BRign > euipart 4 Buions 3.7
SHMEBRES$ G-tk ddRe NZNTMGh@RUt BN@ctadiefic hexRdi @0fed  isomers of
1, 7- oct adi ene, and napht heni cs (such as cycl opentene,
cileydserexiaerne @l déperasarenesingler negatsvelc doesojuchhes 1.3-
'&:}5‘/{;:]?0'@?1‘2%{%1%11;% 'elgi—??%%ég {eﬁe;di ,§-%|yat°58&a£8ﬁee L rf',a}\ZC)p:f“()dodecadiene,
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-
norbormene (MNB); 5-propenyl-2-norbomene, 5-isopropylidene-2-norbornene, 5-(4-
cyclopentenyl)-2-norbornene, 5-cyclohexylidene-2-norbormene, 5-vinyl-2-
norbomene, and norbornadiene. Of the dienes typically used to prepare EPDMs, the

particularly preferred dienes are 1,4-hexadiene (HD), 5-ethylidene-2-norbornene
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conventional, random copol yners, physical bl ends of

pol yners, and bl ock copol yners prepared via sequentia
woeenerizaddi tion, fluxional catal ysts, and anPONUS2007/082539

cationic living polynerization techniques. In

particul ar, conpared to arandom copol yner of the sane

n(ﬂrlﬂﬁerﬁsviamlabﬂmmﬁmbomm EVINBat S-enpihyleteeinorbornene (MNB), and

Crl. aII dul us, the interpolyners have
H%¥¥éﬁp%l ﬁ@ﬁﬁ resi stance as neasured by nelting
[0062E0' nt, o Q‘JP&%E JfMﬁesQI%B%t balyhREs HRIIPRLAT WY &sediifNRordance with

|ghtenperature tensil e strength, and/or higher
hingtrodieerpe disclosed hereii ionludenelagiematicl interpolmede o ethileed, a C,-
by dynani ¢ nmechani cal anaIyS|s Properties of |nf|I
n%ap Fetrdn; tesw&lm piepylsee, gind eﬁﬁwﬁﬁrﬂn@ & MOffe diene monomers.

Bl P L ok R Tt SR ABBTFE ARBA0RE e forme

COR}-GTHIR * | Wrlerd Ll % iis Dllipek orbrandhel A eré@y 6f FOWel to 12 carbon
conpr essi on set partlcularly at el evate

tAPIpRY diampdes plonitablsy sodefins dnelude.i B, arpingh dimited dep propylene,

e, e tr & Ki
SRABEEC oL el SUESUR N APSBIELIE e, A
(yseoti dudartsi @&Iﬂamﬂb aI-cﬂBﬁxenatpndjlgdeﬂm ghigk prepoived )based polymers are
(parti_cul evated te eratuyes), bet
g asﬁeﬁae ol 4¢' @é FEDMepbwmers oﬁw@tbﬁ'aﬁanes for use in

%’eﬁa‘%f ogﬁcha;aglﬁﬂéré eésp@agﬁptrﬁmﬁeolo&p%MQﬁ%r pOyRfck include

nterp yners i'ncl ude” pol ynmers conpri sing
nemggated| ¢ eoe cemjogeitd, cstraght mer srangiet udiaing, syghicenes, polycychc-

e e AR ¢ AT ehERon e el LiagonBihe, 10

efcRydliene %%yﬁﬂé‘l{eeﬁﬁoﬂﬁ@ﬁleﬁé Hﬁ:@glopélﬂa(ﬁéﬂ%ercyclohexadiene and 5-
enbodi nent s, copol yners conpri Si ng ethg ene, yrene
S

abmylade@s#@zmb%ﬁ@fu n, Aopertentilyy welepe ldﬁ?@ealfc Sthylidene-2-
di 808y By be used. [0061] Sui t abl e non- conj ugat ed
di'ene "Honomner s may i nclude straight chain, branched

[0063Fhai N Jrsefte bihBodienQCie RRRmdbREE: R 1@goﬁﬁdanﬁr&nteﬂqﬂéle-alpha
carbon atons. Exanples of suitable non-conjugated

di €pls cppRlymge, ompiopyieae-apha |dlehn eepalymest r i priticdpaiin select

2ot imEhENe ‘hfﬁﬁgﬁaﬁ%aém%#é%%? LE0G: mAre oGRS BB cfins.
5- th 4-h di 0.3, 7- )
l“““ﬂ! eneﬁlﬁesf%ge ot BAPRIRY ohORHeRs v o aqithe myl-block

I met
18 eRBhS, 18 fu‘ﬁbtli‘kﬁﬁ[l%ﬂ’lﬁy ﬁl@&%oﬁ!ﬂﬂg% H%Wdi’l@%ﬁlﬁf%ﬁal group in
n e ring allc clic dienes, such

Clya: [pgbfgmaﬂmwée 1Ememg}@qyoﬁmg@m1%n@mups ’may include; for example,
éti%(l 1¥10a]POCt a%rg{%ﬁl I%Bdo—l = CdY%urb C(gaq Xrﬁlc dacugs ethylenlcally

Por g Y8 I'cyc use
Swihtuased ﬁ{dnah)addi Qil-lfﬁiﬁzlﬂlanam@ﬁ‘}bbédyhb eicrcaaMQrd@kies;l &aRs thereof and

di cycl opent adi ene, bicyclo-(2,2,1)-hepta-2,5-di ene;

aqs[@éﬁWereof Such functional groups may be grafted to an olefin polymer, or it may
be copolymerized with ethylene and an optional additional comonomer to form an
interpolymer of ethylene, the functional comonomer and optionally other
comonomer(s). Means for grafting functional groups onto polyethylene are described
for example in U.S. Patents Nos. 4,762,890, 4,927,888, and 4,950,541, the disclosures
of which are incorporated herein by reference in their entirety. One particularly

useful functional group is maleic anhydride.
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al kyl i dene, cycl oal kenyl and cycl oal kyl i dene
nor bor nenes, such as 5-nethyl ene-2- norbornene (M\B);
w6 2@s0pHaRY| - 2- nor bonene, 5-i sopropyl i dene- 2- nOPODURBNE)82539
5-(4- cycl opentenyl) -2-norbornene,
5-cycl ohexyl i dene- 2- nor bor nene, 5-vinyl-2- norbornene,
[00654nd noTherardhe o theQfuntfichalligen@Spricyddi G lthey fiked6ndt Golymer may
prepare EPDMs, the particularly preferred dienes are

1, ¥arekbrifussonalpioupsngt b/pricerah &1 o AeewsohehlsptiaByut 1.0 weight

5- yi i s 2= - e . . . )
2 RoPRy T ARA%s SnBRIRARTN TRt P2 i peredn i ppodiments
( DaRrD)t. ledsD@bA}t 7Oneight pasendin gasithalnehadohstie Thetfiadtional group
may be.  used in .accordance w th enbodi nents discl osed

he8Y nPf HEFiste s e A TR | 5% P&t g8PYNEPs stehetprjtdheln some
a ERboditidn@:; REEHLA ab &R BOGH A ?égﬂ%ﬂtg}ilo%? em?ﬂ&!ime ts; and less than
optionally one or nore diene noners. Pre errea

a- ahaeft 3§ wegght persentnn tybli sh@rdodaidimeents.ar e desi gnat ed by

the formula CH =CHR*, where R* is a linear or branched

[00663! Kyl Bf eeri®fendbodiihchtd, ahd ZhetRbPagi AteRIBmalPtRNg efhyRhe-octene
suitable a-olefns include, but are not limted to

pr BRRANERE oriialsmalyperteving adansite betpepe A36A and P.91d ereand melt
4- —pctene. ' Ly
LYo hens: 0. Jo08!£08, o) B8 LGPUE L 1o ot

pokmhediseatsethgesibylahd-yoteref espobgndre nay hhe adensity W=Rvesn 0.863

PO RO TR S SR R ot oS % 10 min

ol ymers include conjugated or non-conjugated,
[0067& r ai ght cataitpembedisgnishtierthermoplasiie respy may be a propylene-ethylene
po licdj ri.sing fram4 to 20 carbons
pr el HERBAR I Bk Gyl FHHIERES and 20% by
hewaithengl a hrefitfiow iade (3026 RabDN 8 &Bayeight) from 0.5 to 300 g/10 min.
di cycl opent adi ene, cycl ohexadi ene, and 5-
buly ptrefesiaoslimertsdhn BFPYIcACSHIM e FORP VRep pRméFp@ymer may have

di ' - hi.dene-2- 0 : o i
enb%ggtihfbr%ﬁ?g&{tﬁg eﬁ’ née%r%r%arﬂdgg}l’? gg,r es@jrg a%gg oérltn%%\v? ?% ?nﬁg € with
et hy b égeveaghthfioml lebi 190@ddolymer s or propyl ene- al pha

ol efin copolyners. In particular, in select

[0068¢DOdi IE&dGIn bitRr Eh®bIRUNAS the thefBbiladtiR G882 y0PE adbw density
nore non-pol ar pol yolefins. [0064] The olefin

pop‘g}ﬁ%thlglfin%bwg’ ﬁé?@g,l?l W&%}ietf’ %%i/gg fltldo]:lag:tdﬁqiex (1 90°C
In . : |
ot F‘tﬁ@‘?l %&gﬁﬁﬁo%&l Y¢ha g)g@_nlnﬁ_ y p g

east ctional gro in‘its pol ymer

tructure, Ex .ary fungtional groups i ncl ude,. .
100697 o o5 e SRR B DR AT Gy 2 B ok ettty of less
di thhanot poaak. qafResbd %Hﬁ%ﬁi%nts?ttﬁﬁ’bﬁ@ﬂgﬂﬁlit}y}bf the base polymer

unsat urated nono- and di-functional carboxylic acid
anfiH bF diesn S saP b perchelr dofmaragreferred embodiments, the crystallinity may

range from 7 to 20 percent.

[0070] In certain other embodiments, the thermoplastic resin is a semi-crystalline
polymer and may have a melting point of less than 110°C. In preferred
embodiments, the melting point may be from 25 to 100°C. In more preferred

embodiments, the melting point may be between 40 and 85°C.

[0071} In other embodiments, the thermoplastic resin is a glassy polymer and may

have a glass transition temperature of less than 110°C. In preferred embodiments,
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esters thereof. Such functional groups may be grafted

to an olefin polyner, or it may be copoynerized with
wetdoglosniez and an optional additional conmononer P¢CDUSTINNS2539

an interpolymer of ethylene, the functional conononer

and optionally other conononer(s). Means for grafting

f uhe tglow aramgitioupsmpatagurpahyetbhyfrene2ate 1@6YCr i lechofeopreferred

exa ents Nos. 4,6762,890, 4, and
dgaﬁntsfh%glaﬁsstansgwé@wam 2y B o fﬂ@g@ Jggﬁt ed
hereln by reference in their entirety
[0072bar t i clol esrtrip emslddimentantei thermoplste 5@% rrram lgve a weight average

a nlggl%&%lg ew%lg%? %%ea?eli] Sha"? 13' Bbo %@m&lla.e lfnu&ﬁélj glﬂ%%lglre% Pthe wei ight

resen t1oha

f mfdgeﬁﬁblegﬂﬁkupfe@y nlixg/ p& e’&@mtzowmoaﬂo BSﬁ;(DOﬂ glfolet in yet other
| east about 0 _wei er cent |n sonme enbodi nents; at
| easlrodipenis, @%9893 b&&@r@t gmRleot her enmbodi nent's: and
at | east about 7 m5|ght percent in yet other
[0073knbodi Henose ofMnerd tlm:mbpiaaic g8 payake b@tg*nect exithin theargueous

o rpiirh s a0 Rt il st 8 wBHE S sbb QTP Ty weight. For

0t1hﬁﬁn&n"ﬁ%jt}fé'ﬁﬁé;ﬁastﬁn@mhe§1§ R afreRO i t@a@&b@é"&spersmn in an
percent in yet other enbodlnents %10066 In certain

en@mmﬁﬁnsabouh E0% harwiei phtde ebeut 69 by waighbang gbout 20% to about
i nt er pol yner having a
ﬁ%}ﬁg%ﬁﬁgﬁﬁpgmﬁ%ggb% 5m%ﬁ91 1 g/cc and nelt index
1900C W th, 2. ht) fromO.1 to 100 g/10 mn.
[0074fn oth@FP@WHHU%ﬁBﬁggug @lethylene oct ene copol ynmers
density between 0.863 and 0.902 g/cc and

[0075he| t |Emb<>xd1{r1f9@o¢18ﬁli0§¢d diergn kgsonai giablizigopgentgta grgmote the
g/ igogmg?l(ﬁ] 0]‘] 0&9[?113 dlsﬁel%ﬁ)%tfgleﬂlu?mp dir{@%’lﬁc‘? emgﬁcﬁfnents the stabilizing

t herno resi ropyl ene-
c O@hymy be ra suffhaﬁraph prm/mdn ad/uffﬁganaﬁoﬁlt thy h}&lmaopltaﬂticemhn or base
bet ween and 20% by wei ght 9 melt flow rate g&BOC
Wi Qq{y@erl t%be Oéji% )or RGeS erteB é@@ﬂbef Hnen'tsh € resin 1s a
ot et akadi RBNt:g: ahhsdcﬁa&pdyl %%eﬁdayktmﬁzﬁgpggew%awnm be

i nterpol ymer may have an ethyl ene content bétween
anlmbcm%}bf omx@nple,ambl%staiehzmg kysbem atagy 1(1(2@@)@81111&1&13/ Rydrolyzed

oy e bds b 2bintie olgs R Pt e T gl rhin and

I Oé/Mrfi@t@ﬁﬂ live RabivieémbROGlchAYY BE podRAST Ty Eﬁic\ﬁﬁ?nth@ s@abilizing
1 and 0.925 g/cc and nelt index (190C mnth 2.16 k

wedgght Jas berwsed as 2 dispoman/ a gurkiceant [f@o‘@@mgrfh@fw or may serve
err[‘g)oqﬁl gﬁ)r{l[er{)] s%% yt E)}]‘ aFiH%OHD %Ings ‘f:horee 'td%gl%%{% r:]ig erl% (})e used in

crys €SS 't han
enfqehin@ihs, the crystalllnlty of t he base polyner
[0076] In certain embodiments, the stabilizing agent may be a polar polymer, having
a polar group as either a comonomer or grafted monomer. In preferred
embodiments, the stabilizing agent may include one or more polar polyolefins,
having a polar group as either a comonomer or grafted monomer. Typical polymers
include ethylene-acrylic acid (EAA) and ethylene-methacrylic acid copolymers,
such as those available under the trademarks PRIMACOR™ (trademark of The Dow
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
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may be from5 to 35 percent. In nore preferred
enbodi nents, the crystallinity may range from7 to 20

w@eoosesti22 [ 0070] In certain other enbodi nents, Pehes2007/082539

thernoplastic resin is a sem-crystalline polyner and
may have a nelting point of less than 1100C. In
preefiesty. eQtlenbatibheptlsmetsheclmdd ethplgng oihpt acrppted @ Ff) enpolymer,

25 . to 1000C.. | n.nor f ed odi ments, t

et e RSB BREIAS #T S as B ae e (FBA). Other
otehifflerRIRADxNBOhEId dopSlyhRe nBRIRSEd Gscll€THasd BavdndbRSHYy skill
pol ymer and may have a gl ass transition tenperature of

| a1 Shetantawillreoeanize thatgy minehar efl cdspegiriwabymarheayhlag He used.
transition tenperature may be from 20 to 1000C. In

[0077Inor e (if éfeepal @dgrenp od itepdigmet headdia®s bisians nhiued) the stabilizing

tenperature may be from50 to 75C. [0072] In certain
e ABDTHRBRG s E%?lﬁb?ﬂ Uy Perdisph Wh‘gf e Anggghto form
A\RS AGCBhERY safr. &I Siaird Eﬁ@Bﬁhe‘iﬁ?'ﬂeﬁt@al&Qﬁ%@bm@ stabilizing

I n ot her "enbodi nents, the wei ght average nol ecu
wegghtt surhyas ladohg omi? GiQoxid or EBQ, @GO g/ fowh &) tb 20Q%BWiton a molar

h nbodj t f 0,000.t 100, 00 / |.e.
5858 RIROHeibe oo RE PGS e P Be entioy G gxample, for
COHK A A8 GheWrillhinb bt 204 8RS sAirSReiRBRi kL Ao AP WP botassium

fromabout 1% by wei ght to about 96% by wei ght. For _
i hyteide, farmaampler rtbearauireliziag iapenimgenpiaclyde §ewm jhydroxide or

t he,aqueous dj spersion j.n amaunt from about, 10% by .
wSPRE Pocaisler TR0 s BYPle; gt aRumap ST DY g will
5Q¥plevianeinghthd seleutionhher arﬁﬁ%ﬁdprﬁmmneut&eﬁfﬂﬂ agdn$ @eH&IdO DN the
Stabi |Li zing Agent [0075] Embodi nments disclosed herein
usBealic cBPosiempraykaad, apd iabawher ehnaca iswHER div lgtovdedge of

Stﬂ%@e%fﬁk?@a‘?_ §ﬂ<i‘ﬁ']n‘ﬁ{ea‘?{m| sion. In select enbodi nents,

the stabilizing agent may be a surfactant, a pol yner

di ff fromth h I ' [ b ) )
o0 | AR R G LIS £ L SE Mok 6 i o

[0079]

[0080]

errhodhdi@Rils hav/he f@8i1N th 02 afRnfatehabid BT emisih&AS, the long
an_addi tional exogenous stabilizing agent may not be

nebaigdattyaciger fagly Ay salt mayduve fr@traga 10144} qaghosnpadereim nay
include a partially hydrolyzed pol yester, where by

conbi nidijtipal yebiliemgwigehtsahatagee busiséfas echale patiyes tserfactants,
resin.and surfactant- l.ike stabjlijz nol ecul e may be
oo AT TS ar 1, TR0 e ORI (PG Sgingniay Belactants
Usedud@s sidfoh @RS yiaté, aHd HAGIHARMes f Piangﬂég b BfiohfResurfactants
foam or may serve both purposes. In addition, one or

mordudst appteimgirn garaigent Exaaylebeoluged-ipme surfactants include block
copolymers containing ethylene oxide and silicone surfactants. Surfactants useful as
a stabilizing agent may be either external surfactants or internal surfactants. External
surfactants are surfactants that do not become chemically reacted into the polymer
during dispersion preparation. Examples of extemal surfactants useful herein
include salts of dodecyl benzene sulfonic acid and lauryl sulfonic acid salt. Internal
surfactants are surfactants that do become chemically reacted into the polymer
during dispersion preparation. An example of an internal surfactant useful herein

includes 2,2-dimethylol propionic acid and its salts.

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
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conmbi nation. [0076] In certain enbodi nents, the

stabilizing agent may be a pol ar pol yner, having a
w@oboansgepup as either a conononer or grafted POTORBN7/082539

In preferred enbodi nents, the stabilizing agent nay

i ncl ude one or nore polar pol yol efi ns, having a pol ar

gribe mnasmEDf hese Iaalmnmfwﬁnse @ﬁlygteaﬂmstur@omderFor example, long

T [ |
it Ry et oA PP n b GRTAR LS i by G basca on
t ht%éearﬁéﬁﬁit'(ﬁbbzﬁéeUM%eﬂ hemt étﬁgﬁréﬁiblﬁﬂmfé‘ﬁt ﬁeﬂacrlglic acid or

(trademark of The Dow Chem cal Conpany), EL(t
( t ethrlenmmiethgeryHe jacidDippelymese My fsuissy 10 an@nesqti(:aemn@ﬁ to 60%
Nt B oG, HRGAR AL pr B0 HREGIRGS 10 o e Bhbodiments,

W&ﬁni@aﬁ&@ﬁsﬂﬂﬁﬁb@dsdd&h@dnmllmunt @&loar 85ae 10f by weight based on
|tsent|rety O her suitable polynmers include ethyl ene
et thy emeeplThage PEERST. copol yner, ~ et hyl ene net hyl
nethacrylate (EMA), and et hyl ene butyl acrylate
[0081] EBA) . Aéldimusmihghoefﬁ,em¢ kibmyloine gadiibiziop peyeraymhy used, and

al so .he used. ose hav sk the a t

o mREEE A YRR 8 bR e et forsary

may al so be used. [0077] If the polar group of the
[Ooszbolynepmpgﬂﬁﬁﬁdlc or basic in nature, the stabilizing

agent polyner may be partially or fully neutralized
[0083}i t h almeut readbodinmyt,alrerqueeust dispersine way rileépdmdisrxgsant in an

sal t In cert nmbod nts rallzat on of

Sftafivrios fe Bal aBORC T BT RS e Y B gt e ghan about
EA%), in Y thBEerhb&Mndht; bd ARPJAHAA 280801 %8 in Rasindihek kBLSRhent. In
to 110% on a nol ar basis in other embodi nents. For

exmilsr emifodimepsAthet spucousudipparsion mapyagehde) a digpgyaae agent in an
Za)ll‘(lrglcr?ruprﬁ}.:s@@r%nib%m m/ WQ 19t (RO {1 8&#5&%%15%&%%%}1# %rﬁut 8%

her g agen canl
hindinoRieel embadisedi; und h:y@ltha]x beein Yeotinmkarpibedfnms.e
having ordinary skill in the art will appreciate that

[0084] he set@edol Ofis sl @Pﬂe%@o@éﬁﬁl REM A dlesi ey RERAE salts of fatty
depends on the specific conposition formul ated, and

t md(sbuﬁwr@mmmbngtb okigraita thmlkwmré&g@lbﬁowb%@ ¥t carbon
or.di na 007
e ratt gy B LAkl et 0B, Bh o7 R §Edrapered by
Oﬁel.ftlf&hkz)ho@(l bfl tisalatil haui e écrrmarpd&hﬁg) bﬁ@: Cfﬂg.bwh(}ﬂ OR®H, and
In other enbodi nents, the | ong chain fatty acid or

t B HacThese stlts ey bh frmet dip st 1 s dispersiingtep: a6 gassribed more
9 ,Add
usgl;, %)el;gﬁci g‘(l}g fhg)gtq%ﬁ@ Bl fﬁ]cgd a(ﬂfﬂ%l's%n{ h/ BaYy BBY¥eREed to serve as

ront surfactant's, anio
sdisp@asdnafidisthe extrasiotomelt e1ep dn stdef &cbtenit the dexiaephesagefsize of the
ani onj ¢ surfactants
particles, which 1n one embodiment is between about 0.2 and 25 microns and between
about 0.5 and 10 microns in another embodiment. In another embodiment, the

polyolefin particles may range in size from 0.5 to 1.5 microns.

10085} One of ordinary skill in the art will recognize that the dispersant used to create
a relatively stable aqueous dispersion of polyolefin resin particles may vary
depending on the nature of the polyolefin particles employed. Additionally, the
dispersant used may be the same or different than the frothing surfactant used in the

subsequent preparation of the froth.
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i ncl ude sul fonates, carboxyl ates, and phosphates.
Exanpl es of cationic surfactants include quaternary
waprioses212Exanpl es of non-ionic surfactants i ncPomD®@s2007/082539
bl ock copol ynmers contai ni ng et hyl ene oxi de and
silicone surfactants Surfactants useful as a
[0086Ft abi | DispagicagEsrimulagiole ei t her external surfactants
or internal surfactants. External surfactants are
[0087{5"'”c ac]b@ﬁér&ohhi%hngﬂtl&%t 1P BEQIBare D 8P &bl dinf@ed @f&do@éd’ herein
he pol yner during di speision pieparation. Exanples of
emye indndes arliqued amﬂdsuml,s gfabl asherasirnaithemuglsgalresn,of dispersion

R g 8P Pioh It £k o I TRtk it B herbpfpoie im and

bige QiR esinitgilibig r-@aat aflsdhié embb@nRalsy MR thdHh|fastic resin may
di spersi on preparation. An exanple of an internal

sttaise Aptvegs ebeit 3@%@ i 9% et w@bt) 2f ﬂqupw@myuml of base polymer
pg&%pg@ﬁg&oﬂ%t%%ﬁﬂg% nts% Ehe C¢Lr9 0889‘[10 E tfularc gmgodime%lts the
enbodi Ment's, € 5&Tsi g agent orst abi 112 A

Ny ldssie desimmAan conPusd betareh Ao 50M gidedioar 8@%6’(63/ weight) of
zero to about 60% by wei ght based ont he anmount of base
£ ofalraneypnt Béé@emﬁmraﬂ% dighgrsean gializing gpend i s @mpomtlon

l{ang.C ct ;“HMn 0

flgo%t &Eért %rf@rso y \/vel gﬁén%@sﬁesg OIEQ? ﬁgﬁa rmun]?% of atngA) (by

petigh@rof thertwilhenowirio6 dasepdlsmee tind Hapersmarsydbiliziag agent in the

or ethyl ene-nethacrylic acid copolyners nmay be used in

aPHPBUI from 0.5 to 60% by wei ght based on the

amount of the base polyner. In yet other enbodi nents,
[0088]5ul f orfincong Pabedinmest, iy asmequsedispersign dismessd Hereim mag include

(1{%1% éév:ﬁ{sgﬂmlgg ﬁ%m ni’nts% Uab,h 2 R3S rﬁ?%&ﬁnefmm about

ssed han one st abi

agefito Hayichesus edothanemsatiinenathd fisnivayoube tus2e1¢hcasnsa Thus, in
di sper sant atg%)as a s rfact ant, for exanple.
[

D| Py aRit 40 é@ﬁ”ﬂoﬁ aghe [0 kRSN ity the %fﬂlﬁ%‘&ﬁ,l ghspersmn the
' 180 @esm"}ﬁaﬂtl@fé's e 0Pl 3a9 lofifa u&ﬂué@@h‘x@fleroﬁlaﬁni’ﬁee fibers,

an” about 1% by wei ght of the agueous di spersion;
rrtxhscw*edrﬁnab@dueloz%l n anot her enbodi ment; and nore
than about 3% in yet another enbodi nent. In another

[0089Ebodi IeNpartitiller aabeBmsntdtiepelFilefh PRy mae indtieleacopolymers and
dis rsant agent in an anount |ess than about 10% by

wenigrrolgRes pé cRiylrae dad/ar syseyisne And p%&mﬁ@ﬁerﬁts@@@te@%om Cs to

o ad ot PRIGEE Fal oS, VS JEPRRER R, o IR olein
polnyohed prefereliviscleated ifiohes-boeyie,i mkdusde asbh-bsten. Thd tthylene or

oL 85, o0 caubon,chaln L enalh of greater ghan 12, and, ooy

polyolefin particles. Where a sofier, more flexible foamn may be desired, a primarily
ethylene-based polyolefin may be selected in which ethylene comprises from about
98 to 50 weight percent of the polyolefin. Where a stiffer foam of greater flexural
modulus may be desired, a primarily propylene-based or other polyolefin may be
selected 1in which propylene comprises from about 98 to 50 percent of the

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

[6090] 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
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atons. The salts may be al kali metal or amonium salts

of the fatty acid, prepared by neutralization of the
wa@ceoeod/oszieh t he correspondi ng base, e.g., NaOH, p&OHS20a7082539

NHACH. These salts may be fornmed in situ in the

di spersion step, as described nore fully below. The

appiopr iaadtherf atnbydiawny atids frems abriut iRy thel 8 gll€otimdn tyst another

serve as dispersant for .the extrusi nelt st.ep i,n

or eFodigent (B Apot HeraRadimer B eplpletsy win gt ifigude'a propylene-
pagdste! %groléﬁﬁ' FhichMANe MIPPRWRALe ("SR! ReSmARAUiccording to
0.2 and 25 m crons and between about 0.5 and 10

mi 8BGNEDIl B3 RE30He witnd balkgrevsight) of fzomo abeyt Osbiod Sng/h@min; from

th | ef.i n, part.icl may, range. kn sikze fr, .5 1.0

1 Y a0 BB EhERar R, bliop [ B0 Py tmother
W hbd Beean kdBfrbabotdTeto (spentaih yasaditHed embedihfnt
relatively stabl e agueous di spersion of polyolefin

[0091! ﬁ:i BOF[;I% d hq%%di'ﬁ?éﬁt,vﬁkypcgﬁg?%s g%ﬂn %gaa{ bempAldhe e@ﬁyéene—based

efin particles tronally, th
di ppeslsAnhavisgd demyitylrengihg frivanabout 0.8#45 fe0.883 gichamombabout 0.85

frothing.surfactant, used in.the subs nt preparation

of @ 0517 51 FRofi5B B8O SR o o At] dfs OOBay) vet another
Di SRESEMRR: b fohatbbNess i @06 8 fRAREGhW dofboRBad] ment s

di scl osed herein may include a |1quid nmedium such as

[0092 ter, Ogen %Qg{) Efg%lgﬁe;lﬁs 'b?tﬁlicﬁl’élrrl? s%?q?ﬁ{rsdsg Mot .oiaioﬂgners of

gent, a respect tot
t hethitepd asd il @ctedgion labgerd) evidis plylehonompaiys| frarh mout 50 to 90
agent, in sone epbodi nents, the th rnDFIastic res

[ n
MRRIEBIHYi EE Rt WEE PORBYTCT SD9NT STOOIHTIHY f\ﬂé;f@qw)a'b@pf 55 to 85
g?g%ﬁ}fi ?b' r\i\geﬁ'%g %Ttl%fco?@lﬁfﬁlepﬁl TR er _@Hl@o&iihrceﬁ%lﬁi PBctene or 1-butene

ent in the conposition. In other
enboopngent Somt dwut hd) topllageicentr bgi weighty of ohpr¢opelymer in one

bet ween about, 50% an bo 80% (by. wei gh of the .
R PR B 75 5 R BY B EPthe 2 B i ot
st ahinkjig| e WBEBkhd BihllRAe COFNPSEL haNa Mdlt MRkx @idigig from about
enbodinents, the thernoplastic resins may conprise

2b6d6 1P0%O( BYOME! Ght yeo EbRdinastapariburp & Hhdwin in another

pol . and di spersion stabilizing agent in the
coﬁ%ggﬁ F%ﬁ. [0088] In one enbodi nent, the aqueous

i spersion disclosed herei i.ngl ude po] yol ef
100933_esi n papbeepEderredy ?ﬁ%@fiﬂﬂz?@@_ﬁisf‘?@m*e&b%?%eﬁ phl-prppene and
M choRAe, L6QAMAN Uk & LButendIWieRNE plopeRO@IMStises from about 65
enbodi nent; and fromabout 1 to 2 mcrons. Thus, in

cohp@f psuenttty whight hetheoppalyier i pheembadivedt Wi efe ebodiment,
P B b B UL PhARR 1 ot
and ethylene, 1-octene, 1-hexene or 1-butene comprise from about 5 to 35 percent
by weight of the copolymer in one embodiment, and from about 7 to 25 percent by
weight of the copolvmer in another embodiment, and wherein the copolymer has a
Melt Flow ranging from about 0.7 to 85 g/10min in one embodiment and from about

1.4 to 55 g/10min in another embodiment.

[0094] The thermoplastic resin and the dispersion stabilizing agent, are preferably
dispersed in a liquid medium, which in some embodiments is water. In some
embodiments, sufficient base is added to neutralize the resultant dispersion to

achieve a pH range of about 6 to about 14. In particular embodiments, sufficient
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di scussed further below. [0089] In a particular

enbodi nent, the polyolefmresin may include copol yners
wa@npabsiopdier pol ynmers of et hyl ene and/ or propyl eneCBDS2007/082539

ot her nononers selected fromC4 to C o ol efins,

preferably al pha-olefins, nore preferably fromC4 to

Cs badephaddddetormsaiatath apst bgwetrealadolt 9 ts@bedt ¥d Wiatamcontent of the

e t hyl o
o B aE mi et ed s RCtE Ao imkines SRet Sty Hspmeplastic resin
L 043 ihediofsiBE Nz adohe RALY ehRL RABLekPabouSE o about

a softer, nore flexibl'e Toam may desired
pr i7A4%r (ibb'ymbtnhg)l én @H@hge@nlplﬂlmgmtethm soHgs trentend Irmgtceedetmen about

pe?gg"nft gé/ uff‘ }52% E&I?ﬁ)f il boui&%?ﬁ%@dﬁ%ﬁh@ solid content

gr ealees bthexy madut B@%Jdo%oﬁﬁyo% GwitBShtI fAIThr, B WEighBI ITh Yet another

prop | ene- based or ot her polyolefmmy be ‘sel ected in
ofipmep Iteheolids ppiteriagngesanb etheen alwt #0750 apewtcidih (without
of fn Sel ect ed conmononer (s) may conpri se
ﬁﬁlgleng'%e\{ ‘of the polyolefm [0090] In one

nbodl the ol efm.resin _m cl ude,.a
100931 ot e RESEL THBRGBREREAamiecHth SEbal RS Giiipssd herein may be

(" Miardctél@tearim et %Cﬁfe?dgé%ah%lés‘%;%ﬂo@jo%%eﬁ ]a%QIQ[Q) Wird Bbout 3.0
a 2.16 kg wei ght) fron1about 0.1to from

0. BBcrops. 2R @hqrowmlmdlmemsnodlhmrmenmmm@ne anamfdragc qmamcle size of

bout /10N i nmbodi e
oGP o b P el T Feloy o uRRRe PElieR By o R ifueig means
Pr ey henelasesh patid) 8fcn Wi Glicas medvilel (el PuiBat Size, laser-

("MFR') determ ned according to ASTM D1238 (2300C W th

2. ﬂéﬁnalqnerqghmﬂu@ﬁ 1fay ob§ ved. 15 exgugle. g/ A mpartiele fsizsmin this
b t

a ﬁggcngtlcin tré:feléOtoigtﬁé‘SIE%rHeat%rg {e]lr% Igﬁ &l : mﬁlt r'ffl‘%)te dsuH gﬁbr polymer

abpalttlciés it 2f 1gh ];ﬁlm'r'mai Itheydahman@f)bﬁiﬁ[a pefeidis i verage of the long

[OO I n one _enbodi ne the pol yol efin resin

%@ét s f ﬁwpéﬁécl% aéaéadﬁé}% FEF PmRZ S E%frylrgqatnycwer
r a@SQWIa@&%ﬁ?&QHﬁ 8%1%&%1£e%n9}y%gr%r%}% suitdbpaahaut
0. to 0.91 in another enbodiment; from about 0. 855

0 O 9 5 L pRodi and, from.about
[00963 86 1 gn B! 1Se6¥f?cnem uggrgt %er o) qgs o resrﬁl s[t%g%]]g gt and a filler

cl agsmelt-kpeddgo |11€E1h RS tridddr tal gl \ﬁiﬂh Waﬁdﬂlahedl fe@fralitiBg agent, such as
herein are copol yners of ethylene and 1-octene or
1- BUERE, PRESY B Pede Qfo%qm@e%tm phihgbaigt todfor ¢ gpersion

ang&?P&ulﬁy Hilsd %vﬁ% Oggl% B ¥, {e e{rp ?ec%gj%gg W% A number of

om about rcent
coptiey mtemtralmrmmgdnar mayrtbmdmsnfé ntin aem’helernbctchmente,r the filler may be

na%(reg gl{gfgtﬁl g%l %gg})@%%gt stablf)zmg a eenrt cent by

[0097] Any melt-kneading means known in the art may be used. In some
embodiments, a kneader, a rotostator, a BANBURY® mixer, single-screw extruder,
or a multi-screw extruder is used. A process for producing the dispersions in
accordance with embodiments disclosed herein 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.
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enbodi nent and from about 15 to 45 percent by wei ght
of the copolyner in another exanple, and where the
wetdoglosniez copol ymer has a Melt Index rangi ng fronmuslmonds2s39
0.25 to 30 g/1Qmin in one enbodinent, and 0.5 to 20
g/ 10m n in anot her enbodi nent. [0093] Anot her
[0098]pr ef erRigd! cklxssathliy dllystdates i ansextnslondgpamopoihyimaray wf used in

ropepe and et hyl ene, octen hexene, or
1 #sp%@}sewfdpl}%ﬁan&a fére0.0h it B0 tiebetimets a twin

LerREELRINEr, k?é’ et &ﬁtto aot‘;acn@?esglﬂg % br, 'rﬁblglﬂ.tﬁn% or gear pump 30.

enbodi nent eeMml rom ab 5 to
rﬁmb@hmeiuy ailvelllghtld@ﬁ basreresapalk ﬂﬁ”andlan igitiak Weter reservoir 50, each

dlnen and et hyl en 1- hex .
B biRb: POEP PNl DR s A Bt 1y nippter are
‘Hro%ﬁ@d GOROILE MRk kdteRBE ATRQUIRER Al 3tk FERMADIY tredpectively.

to 25 percent by weight of the copolymer in anot her

eitgo sliifablet puram mamm@ed bHdncopsl e,mmd_lmqgs a pviin thet prevides a
gﬁ &9 Pf%ﬁg{{ ggg{)ﬁcc 5}11121 E%%@tgsoué;’ %B%QI]Q?J is glﬁ dtiﬁ)gfrox%gb a%l SR bnd the

aniativieitto 1h8084duddheot hier M asbotintepsi N Hﬁlﬂdtlhﬁctlon pump
dlsper5|on stabi lizing ggent are preferably dlsgerse
il

inowides guiler rafdd fhrec/man o 200 Baner 6RdsemHRNtsII3sbar. In some
V&%’ib%rdx éI{% , IR sg gi%’ﬂﬁ WaPer agé‘éxfeh&a!te%h AR&Rale L? added
0 neutrari ze e resu tant ersion to achieve a pH
ange f about 0 ,about 14. In particul ar
[0099Lnbodﬂﬁ€HF §5$Vﬁﬂﬂ%ntbase is added to maintain a pH
bet ween about 9 to about 12. Water content of the

[00108]; s perfsnbetimayts sisciesad heteiemay gise Haturiagient &quCHéérE_or promote
cof ?(?Hnaﬂt)n e &ﬁﬁ% ?BPJ %‘ﬁf {cCaili G f;?)tlﬁﬂg el E s%elb(ﬂ%}'}gg the

stabi 'l zing agent Content) s bet weefl about
t (frcaboiummgét% (iloyhing hodrgyying ntean atdyebe exdooghlintsmit hy tthdition of a
o i cont ent ra es between abou 25W bout 74%
Lﬁf@f%ictaqlt to); AGOUR SFSPESHE ﬁtpo @lsllndwhen initially

CQ;'B&E%’%% haNeas. be! WeehoRbRle 3Q%ctRtahpytairl%e (dé’la-& %’Lﬂnpmve
filler, by weight). In yet another enbodi nent,

s Giquemscweiting ot rdangd efsarns, i elesiesdn &wmbﬁe ﬁ@%mg)suﬁ%@mnts may be

W, t hout er si ons,.
7 PR S el o i ARA Fali SRt D 8G B diment, an
n&meﬁggﬁﬂk@@t@@yged“mn havi ng an aver age partlcle
size of between about 0.3 to about 3.0 m crons.

[0010D} her y @8191@ Pﬁﬁ? rﬁjﬁ %}&eﬁ‘&hﬁ%%u{]@é’taw% 9@31@!1% l%gﬁulose ethers,

artlc e size o rom about 8 to about crons
mydrca;gfelkphceﬂlubjse e&nevsehychsxyﬁdﬂe}di aﬂca'tcellnloateah&‘s,tgmr gum, xanthan
vol ume- artlcie si ze. er t sure the

pait Cla]gg Sp(}l oxylegg c:fspgctol? O%tr east 5)0,6%& molecular” weight, or

combinations thereof. Other suitable frothing surfactants may be selected from
cationic surfactants, anionic surfactants, or a non-ionic surfactants. Examples of
cationic surfactants include quaternary amines, primary amine salts, diamine salts,
and ethoxylated amines. Examples of non-ionic surfactants include block
copolymers containing ethylene oxide, silicone surfactants, alkylphenol ethoxylates,
and linear and secondary alcohol ethoxylates of alkyl group containing more than 8

carbon atoms.

{00102} Examples of anionic surfactants include sulfonates, carboxylates, and

phosphates. In one embodiment, anionic surfactants useful in preparing the froth
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techni ques may be enpl oyed for exanple. A particle

size in this description refers to the dianmeter of the
w@obognerizi n t he di spersion. For polyner parti cPe@pUSIvat/ 082539

are not spherical, the diameter of the particle is the

average of the |Iong and short axes of the particle.

Pafioircthe sjngess dsperdien muyshe sdected &ommlimidt galts and ester

oo A e Bl R Bt Giasd v AR ¥BRbriShe from 1236
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al @ﬂ@lo\/ﬁct@rﬁﬂﬂdh‘éhk%\nd a neutralizing agent, such as
ammoni a, potassi um hydroxi de, or a conbination of the
[00103h0 t olif emme embodiments] the seidaqau mehy ifitlodeamplétade surfactants such

ordinary skill in the art wll _recognize that a nunber
of St AEINGRERR T | AGEAOAES SHTHES IdEipinen dgEouTe based
enmho h(‘ff@fi‘&ss’anﬁ hgutddel eﬁmg@%’ opfer@delgdealnt ae ﬁleeﬁgAfr‘?@ﬁnt may be

t he base polyner and sta i zing agent. | 0097
meHerveddaan ng imedazslitkanawhcanreithheba the am;utdo‘émms(edntammg salt) or

So%%@eﬁg}%%% C}n{tg}s (sa@ %&f ?Wéa Oré)%{n?%a% ?r%{%(?tglgc surfactants include

MU kdrfacfiftse Wu gk t 45U G frarh RloB el  Hdtdhd C 8§Burh O lauPihQAY CHiBgbpionate,
t he di spersions in accordance wth enbodi nents

di seqoeBedPrreéi hvdr@cyrh otultgtnet iadigilethery hydiexyrrapylopdtaine, sodium

pr r
L T P g —
ace@tigihng tcﬁcdinﬁ)hoﬁ’@dt:ﬁ&t Nadisdhlivth6, 6580calﬂq>hbld18cetﬁa,t entsodium

Publ i cat | on No. 20%[001 1118.]0098] . Fig
scﬁ‘é‘i?é{nﬁ’ bepponsteysTitosiEn ey x‘PPl]%‘ihB‘i‘?P%‘Bfér atodimg heggeoampho

g;gyl's‘&lfﬁﬁétén B HbFPGE d1§/1 %ﬂﬁlngf? 1&%@ 'sBdmﬁ‘P stearoampho

ext certaln enbodi nents t'w n
exatraia:te,r andj &smburpl talow omanddaukplpnz&s,smmg a@aﬂsat @th,er amphoteric

| t , t I id
e iR e e B AR bR or r aservir DVE0°

each of whi ch i ncludes a g (not shown). Desired
[00104}punt Suigtctyus BscAdes hptahl Fmﬁa”tgéli*t mae bp eBST REEFrRA g actants or

thﬁn&ﬁﬁe sﬁﬁéc?e[n[‘f?' Eﬁnﬂqa?”gugabﬁg{s”'&k' %hrfé{‘@%r% tﬁgts%r\/%%){ become

0, respective
[ nclsmnmealgnmaduedentostha Ruymert ﬂmﬂngodmpereies paegaraiunof Examples of

about 150 cc/mn pressure qf i s use
pr B¥iFHe T C@aggélss«%fa ki RS aﬁt%étd@fie% bF‘F?@“%icif%’a‘éﬁmd and

201yl Shifgic erROdLe M Smal shitfihds | HE Gk fRRAnRY Mt do become
provides a flow of 300 cc/mn at 200 bar or 600 cc/mn

at ch@B3cidhyr reacted ame theripoldinree Wusng tispetsameprapatatian. tAmabxample of
\é\ﬁ%n?e 2‘1&’[?1%1%]( gurr?ac?mﬁ %geﬁlpheref%r SQI%%SGE,Q ([1191% S))/101 Ii)rr(())lgut:}rlncgacncl and its

salts.

100105] In one embodiment, when a good "hand" or fabric-like feel is desired in the
finished foam, a saturated fatty acid derivative (e.g., the salt of stearic or palmitic
acid) may be used. Other suitable anionic surfactants include alkylbenzene sulfonates,
secondary n-alkane sulfonates, alpha-olefin sulfonates, dialkyl diphenylene oxide
sulfonates, sulfosuccinate esters, isothionates, linear alkyl (alcohol) sulfates and linear
alcohol ether sulfates. It is understood that the frothing 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,
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[ 00100] Enbodi nents di scl osed herein nmay use a

surfactant to facilitate or pronote the formation of a
wata@blos21kz ot h and to aid in frothing. CreatingPemnds2007/082539

stabilizing the froth during the frothing and drying

steps may be acconplished by addition of a frothing

she faticeant niay Hehelatgdetrom dilepensts ofi alirhli tiealpaloypod, ehii nd tri-

resin when injtially creating the froth, In addition,

afiangl Snprose dinpE t?éya%ﬂ?)s B @ggdmmopwm SYE Qb Jasys sulfate,

WRUL MR 2Enedinl f8fs f AR efhbx SRk anPbliatafes! HRIFDARE salt of

surfactants may be sel ected from cationic, nonionic

dMdciylicoylbdfcsuedigiotatmtisd mixtuen ¢heeedfodi nent, an ani oni c

surfactant may be used. [00101] In sone enbodi nents,

[00106]he f NRkHhBgmbUlindata e fGMingeusactahtkith Bt heddds@n amount such
et hers, hydroxyal kyl cellul ose ethers, hydroxyal k

|
dhatythe srsuliingsiaoth pAgscrigeh PelgwmmayasRItR f{}lﬁlmo-(bln@ylo-o weight
&)g%céﬁﬁ%mé] s%lfrfﬁgctraﬁ%dgéd 8h dﬂgf\?&@tzoq’tﬂ@ %e@%@éﬂc%olmer. In

or “conbl nati ons there her sui
forteer lebtbg dBuknigchalioth may doetagelrent @42 fis 610 waighopereent frothing
sur f act ;]%éd 0anf'éo ic surfactants, or. a non-ioni

C
Shrfrciett EBHANeF ot ChhoHicEeRlptiscRoAnnes ifffer (8 to 2.5
?%éﬁr Eht AREEDn, Hie! HﬁfEivae N 82! tharmGHIA"Sol$RkbE $n other

nd” et hoxyl ated am nes.  es of non-i1onic
sorbbdunens; sinfl doinu @ Shiooldk) eepbt peeest woed an hadry weight of the

SRS A S8 BRSO LB SRbocimens, e
qidugnYy lsateGatfma) k¥ lpr&efUn ®etqth fh RE ARGt & gBfrom a lower
carbon atons. [0010 Exaggl es of anionic surfactants

ibeend,ge0.81 3-8hdk@s 0.0dapbo Ry vesigds pergaef Yobaskphtcaky weight of the

' i.oni C S ful, i :

eI FRher TRt MR ATN 20 Sl T g e
seteat kded bomhcafy/boxyht of tAe thdnaoplbSicaidyeat 8r algntdietsination of
of carboxylic fatty acids, preferably fatty acids
EOEIrUPEEAdf PR B2ids car bon atons, e.g., stearic or
|auric acid, palmtic, nyristic, oleic, linoleic,

[0010Hi ci ndilane Regandants acid and the |ike. [00103] In sone
enbodi nents, the surfactant may include anphoteric

[00108&ur f adEraRiddments lof dise disparaipiis dictlizated foaanpdiedledadtherein may use
sul fonates, betai nes, im dazoline based anphoteri

AREesiFfreante el THWBRGCHENer &Y EIRbIaXEpingieotHa the fgtfﬁulation to
%H&@%@%&ﬂ% Qﬁnﬁ%ﬂa}’segntgr@mcﬁr{hé i %RJPL« nﬁo{h@,dﬁxc hms are
et sal t e

el t her e acetate torm (containin ) or t
plepgitedat Bnfcortardsdd drefmata)als Bebsipivebe advasuinallog flame or fire.

%g%?%%&é@%wg%ﬁ%g%%ﬁ%ﬁ 8(i)nr{§%%ngqﬁs E(él{}ﬁli%tﬁﬁ?(ﬁ{)%f ?ﬁjoggan%:s salts, metal
Gx 9 PbPNBRlduxides, halogen;ited compounds, phosphate compounds, borate
compounds, and melamine compounds. In one embodiment aluminum hydroxide or
magnesium hydroxide or the corresponding metal oxides may be used as a bulk filler
flame retardant material. In a further embodiment, melamine compounds may be
used in combination with other flame retardants to provide an intumescent effect. In
yet another embodiment, halogenated compounds such as chlorinated paraffins,
halogenated phosphate esters, or halogen-containing polymers may be used. In still
another embodiment phosphorus containing flame retardants may be used such as
phosphoric esters, halogen-containing phosphoric esters, phosphorus containing

polyols, or polymers of vinyl phosphonates. In yet another embodiment, nitrogen
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cocoam dopropyl hydroxyl sultaine, alkylether
hydr oxypropyl sultaine, sodium capryl oanpho
whyawsozypz opyl sul fonate, di sodi um capryl oanphBCT/US2007/082539
di propi onate, sodi um cocoanphoacetate, disodium
cocoanphodi acet at e, sodi um cocoanphopr opi onat e,
deewgining odtyéscemts nodi pthepifomat egtaslonts uam docloaspio U.S. Patent

G BRo R aRab T P76 AR s 2003351, each

dbBadicH A BLoPYtatdd 1ALERERRBI ARAbEs@MNg ot hers. O her
anphoteric surfactants known in the art nay al so be

ed. 4 . ii.1 7]
joo1081c, - FPRHRSm GRS 0L et ilostnd BT 2 oup su
sthef resilang $rotHdsalenatibed Wid @t may Soatath fuhi 88 t@ N6 Svdigtat percent
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d

dHlFmAgeardepePasee Ppiie fafh et O b IEEOR e deannihe stabilizing
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zene sulfonic aci auryl sulftonic aci
| et @0 malighs pefcact Aans retnelastubdsad barthes tathlaweight biedhe eermoplastic

Pt FATSAR et bt S B BRI BTSN pren
Ul lon"@EabRl kG AEShe therBlopREY tQln, PRORBhg@deflt, and the
and its salts. [00105] In one enbodi nént, when a good

" Hamd retenrdafitah rother lepfbedfoasaits; iagd fomi 3@ $thweight pdredns hesgd on the

f a.saturated fatty acid derivative (e.q. he .
<SP ATl AporBhlatr i BTy Rl Yt e ffppetardanti
Syt thereendtiiddnbi@rs S U hagb@nbhet BeboditicalsKiHcDBRZE ardant may be
sul fonates, secondary n-al kane sul fonat es

Pyt o B froth uh fip AEpwat reRging fepm diqyes hphetel Hkilde20, 25, or 30
ALy, SULS SRURELOBL R BALET e LBRMNERS! S8y s
ehdgrex, sl fhatfbsne tdtardsntuodar ape boshdtoftIte 565 60,N6FH)Pr 70 weight

surfactants y or. may, not be different than those
ug%raefttﬁ?aiﬁﬂéﬁan%s tfetﬁlewalﬁ&fp%ff@? Girmepledis tstins Be sightling agent, and
S feMRinRAblrdaAt, ?1% %;ﬁ&ommnmdht & é%@%bﬁ&d@ﬂ%ﬂ%ﬁdﬁg

stabilize the frot In a particu enbodi ment , t

1001 34 T 201 A0 TR B SBLSRE Fhob AL R3S 905 3 R duch tha

t thieeteldfing Yo Medeseribed BB, WayS edrtsin Gforh ULy BO weight percent
sul fate, dodecyl benzene_sul fates, al cohol ethoxy _
stlppgreiardagin gl ebenrhediments; e fappaaey: canpin fm 5 to 70 weight

l[\l%%gér}f lfﬁﬁﬁyﬂeﬁkﬁaﬁlﬂm b@ L TBh €yei %‘E ?)F{Eigﬁqi&{ ro‘?l%ertelr}]ﬁ)gﬁﬂents; from 25

06] I'n sone e Iments, t I ng surfactant
nayobeeighe dercentan ofirap wntbodinadnts; had ftone30 és 60 tefight percent in vet

froth, as _describhed below,, may contain from0.01 to

100 SEORTBEr odRtvF b L SUeUeRh: N5a0ERe GRlakHe: mey be

dpdes g e ©hmtiRen LRRUAPRLERL ForR AN¥HB bouhd of 5, 10, 15, 20, 25, or
30 weight percent to an upper bound of 50, 55, 60, 65, or 70 weight percent, in any

combination of given upper and lower bounds.
[00111] Phase Change Materials

[00112] Dispersions, froths, and foams disclosed herein may include phase change
materials. In some embodiments, phase change materials may include encapsulated
or microencapsulated waxes, salt hydrides, fatty acids and esters, and paraffins. Phase

change materials may absorb or release heat due to a phase change when the

28



ot her enbodi nents, the froth may contain fromO0.02 to

3.0 weight percent frothing surfactant based on the
walegosiwsiight of the thernoplastic polymer; fronPOT/082000082539

2.5 wei ght percent based on the dry weight of the

t hernopl astic polynmer in other enbodi nents; and from

Oteﬂ@etamr@mfothnej)@e ghengse niatdoiab eucreases hbodr wr \Akbl@hstes dfelow a

t he .t | ast | [ t oth nbodi ts.
VIS GRfRePRics BUPHEED:  THG CHIOR HTeUPragati chegpds e
bieRng SRkt bﬂ"atvt?‘eﬁtéfﬂi@%ﬁca Ehlﬁ’t@d aﬂﬁuﬁfelté ANYiBSorbs @ @xcess heat;

| ower bound of O. .04, or 0.05 wei ght
p@m@w@lyb st tonper@irg feg}lsmeg&ﬂxcapﬁulaﬁewewah depmptsastlidcagain and

R Bie “BRRRienT DRl Girtentedny hAngh Oy aabi

t fiemBABRS tTh Gopfel snfRydimérts, ayha:0 Thanat meeriff mey Viedergo a phase
upper and | ower bounds. [00107 FIl ame Ret ardants

[ GONeB Rt EfgseRiraEe of Ppraaaiglys °€r sTomtemperaergsat veneh the phase
fga
i ot ﬂﬁeg‘!};%%%ag%er@eg ! ngﬁ% aJ:]|1tI g e]raée gng’%ﬁgﬁ%)saso{he switching

f \@mpetaaire.onint warioasl um:l&ar fensbodizhdris, tay phdse rohbegd alatkeri@nhty have a
whi ch .t he di spersjons, or foans are deposited.

hs
Fiatbing toanpessie ?téveﬁ%toef 'taéndsl%gt & @her pambodiments, a phase
Z%}g??é‘ﬁﬁ?e%l by bh AR sficHi yg #Ef’am of ﬁﬁﬁ?ﬂﬁﬁﬁdy 25°C. In various

I ves may conprise an i natio I norgani
sethers emhedimlentox a d:ésseochahgd mﬂstftrdaésnamhawgaa nwtteidng temperature of

RS Bt o R bt Ss Famam: 252 G higher,

horcibawi @E?CQﬁ-h[@lgfIGSI um hydr oxi de or the correspondi ng
nmet al oxi des nmay be used as a bulk filler flane

[ﬁﬂllggt ar dagd S%EI%EE 8t%m tu?e T4 nﬁ[}gﬁﬂ ?éﬂ%ﬁﬁiﬂ eﬁlgp lu?{ﬂ Q€ various
conpounds I'n co ation er ane
rmbxrdimnnts ntay d@pmd mh}mahe et soe filr vdﬁélettie phbse gh@hge material

LFer enb nent an qna ed conmpounds such as
ch ?ﬁ’éﬂ“@ P%F’F% Pl ated! FRBSAhEVEroRTERSs gnay have a

Ofhal@bReRe m&&[ﬁl@hzﬂhﬁ@a H@hgml&h tegl%eﬂlﬁﬁ"g tha!nrbrﬁfélbé for use in

anot her énbodi nent phosphor us contalnlng
r@péwdfarw qumWnbieoms@”ds duecto th@rqb&tofspdtmmratuestaemwh heating and

? en- c |n%fg phosphoric esters, phosphorus
Or? 8P A p(‘fiﬂye or poI ymers of vinyl phosphonates.
yet anot her od| ni t rogencont al ni ng
100114 & R bSO Sr T AR (905 TS H8Y GRsrdépan amount

[ C 6
2%15iijlt§‘39t$gt§§smtlép ;’ ﬂé‘iagigg%%bg‘pg%zoof? ML from 3 3R, 80y weieht

whdredmt ghasei qhamgqmmaiaheld llnwtheaffm‘t@dumntsmlye femusey contam from 5
btgo’ngg% g:hﬂ Pgﬁ%ﬁlgn@'@ﬁ? dfg@ggtn?%gﬁaqefrgrlna%e to 6%69&1?%62%}& in other
embodiments; from 25 to 65 weight percent in other embodiments; and from 30 to 50
welght percent in yet other embodiments. In various other embodiments, the phase
change matenal may be present in the foam in an amount ranging from a lower bound
of 5, 10, 15, 20, 25, or 30 weight percent to an upper bound of 50, 55, 60, 65, or 70

weight percent, in any combination of given upper and lower bounds.
[00115] Additives

[00116] The foam may optionally contain filler materials in amounts, depending on the

application for which they are designed, ranging from about 2-100 percent (dry basis)
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the resulting froth, as described below, may contain
from1l5 to 75 wei ght percent flane retardant based on

wo b@ssiiat wei ght of the thernoplastic resin, POEUS2007/082539
stabilizing agent, and the flane retardant. In other
enbodi nents, the froth may contain from20 to 70
wdi thatwaghtceithef tharmeoplestiar egaint andadispersiont fabikignglagent. These
wei.ght .of the thermoplastic resin, the stabilizjng. .
ARUAPY Beglii PRL BRI Tordiah T ol Ot iy dioxice
RRMeEen thobase haaitldsh Boll B alasyepiphds, ablyhieic triversieiph as hbBolefin
resin, the stabilizing agent, and the flanme retardant
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TS e S RO gl EORNERTRLASE, oL B name

athrinsmhodidefitially be addudi ditestl ptdide perehdiispindion béfbe: frothing

fl ret ar dant be present in the froth in an

éﬁ%ﬁnﬁ?ﬁte - ARy o y'naerrfg ‘%EE&E%HS@ ot angfoamg displysed herein
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fdishesed at @rd 8ndvitienah Rateppspplhetod Sefal 36, 66518,601. 65,

or 70 wei ght percent based on the total weight of the
[00117]her noghastib€ls e Sibb-likdWastialdiahdl 2isPersRES Bfe, corfbihddD frothed, and

flame retardant, in_any conbination of given upper and

|dsige to Bumrifany, @ dibrilleted sHucheieenanissidt. nEl Hamymerphplggr may be
rcﬁ&ﬁ[:t%ﬂ%d a Y4E s%%%g%ﬁ%g (m‘:ne%g(ﬁﬁd tlg}g%r &%Fer ggﬁné'ngs as

resulting toam -as ow, may cofitaln
toormparadet ghddith@iat @olyofcfianteoth dbanslamhe ihtenodl Retcture of the foam
contain from5 to_70 wei

enbodi ments, the fo nay. . ht .
PRt St Crplaes P%‘i"ﬁ?lglg]ﬁ‘ﬁ archijesre ovithonoro WKy Hbrils eﬁnégmger void
EP%&E h%fati@@ﬁ@ddoﬂ‘é‘éﬂtgﬁalf P@gbl%ﬁntﬁotﬁ%o‘ﬁﬁfsghm BARE C&Hodlrfent, the

er enbodi nents; d m 30 to 50 weig percent In
yabsorberti estruetmixo Gherérins). man hear & ous-colidenr, fbmblewd memphology. As

the flane retardan : resent,,in the fopamjn.an
ABLAE P artg KG FROAr TG BEGRAS of Tes 5. 138 hgRE an cpen,
Faado, B6h-¥@Iulht }ﬂﬁ?ﬁrﬁﬂgy LR sdPREr orDRMARL Afbri® or Sread-like
60, 65, or 70 weight percent, in any conbination of )
dilivepntipJbe nancrel Bl 0 #dssnicpue 19 CRBBe. Dhsigaion-uniform
%ﬁh%ﬁ)h-@é@eahggls%%ﬂl an%@Fer 'egﬂ%i’lshﬁorn%tab 01]—%961’]1‘ figlncﬁ&like web and
I'sclos erein may I nclude phase ‘change materials.

lwhes©imagirh o df teRtrats aphasenteangtdint eri al s may
i ncl ude encapsul ated or m croencapsul ated waxes, salt

[00118)Ydr i d89¢h PRla¥a&d ds and esters, and paraffins. Phase
change materials may absorb or rel ease heat due to a

[001 lﬂgas €L hi?&gem\'ﬁgege tﬂ}g%a%ﬁo A Uik gifs%eé"ﬁglé/{ggr\%ﬁchan(fnﬁ%e retardant

terial "I ncreases ‘apove or ecreas

paikture Wyatisite apeediadtoal nfedspeichval ¥ .higloshexamptignidal mixing
the tenperature exceeds. the L ,

process under atmospheric conditions to entrain air or other gases in the aqueous
phase of the dispersion or optionally injecting gas into the system while mixing. In
other embodiments, a froth may be prepared from the dispersion/surfactant/phase
change material mixture. The amount of air or other gas (where a gas in addition to or
other than air 1s desirable) that may be incorporated in the froth may comprise at least
30% by volume in one embodiment, at least 80% by volume in another embodiment,
at least 85% by volume in another embodiment, and at least 90% by volume of the

resultant froth in yet another embodiment. Imtially, all components to be used in

making the froth may be mixed together with mild agitation to avoid entrapping air.
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melting point of a wax, the encapsul ated wax nelts and
absorbs the excess heat; conversely, if the

wo eompesature falls, the encapsul ated wax beconesT/sston082539
again and rel eases heat. One exanple of a phase change
material is MCRONAL(r), available fromBASF. In sone
éwemen@nb@lmamphﬁ@e eharglerdent end/ar phesp dhease genterial may be
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}Qge material may have a switching tenperature of
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0012405 O Te nEiGe RAPRFPT P RQ0E S Soi PERFRD PERpoPSREFe® 2
Pherabplatt ORGO (b))l a&elo a@téaﬂton%ci%l‘ﬁg shifgdatt, (d ké%dﬁ and (e) at
200C or hi gher, “about 25C or g@ﬁg@h or about
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erial used. in,varj ous.enbodi ne
TRRRHAR LR PonaRts BrRh AR ARLEERbR Y T8N hcizh
etRhi admpbdeht ), eopoabslt T0to e8angble:, pe&édﬂt chapoheait (b) from
use in tropical_ environnments may have phase chang

FReEr §-Alte Iﬂawlﬂbt BETRITG FERPEDENt ARk n&omeilﬁ%l? at'grd Wﬁ%@ht percent
%{)I‘n %&1? ﬁé)o {i’%e‘r&n W% L&nPlin 3 %ﬂoﬁn@ﬂ)@ﬁeat tcglrg]n(ljmses at

ati1ve tenperatures at whic
dest 3inpero@yt obb ehedeal vadme o081 dhpdbmensgrescanindbe fretit s,
t he phase change naterial nay be used in an anpunt

100125uch tdat dihef ﬂ@slugfeawatsf A3 WelPHiLAS ¢iid BeduRemawben®&yosed to
contain from5 to ht percent phase chan

rhégheshical me@hanwh@rmwbla@lm%frhﬁssm He mmsw}twg Hicanixture may
f. 5107
fnﬁ"%‘%sﬁ 6150 goalr QQHaBg edr: grrelth hets O{lﬁllﬁﬁ)rl]lg %ﬂﬂ%ﬁtu msﬁhgge until a non-

fifoaabR5 stiff fhfih iefogibd pahe efikingningd hecsanpodibteintastrotangdith the

from30 to 50 wei ght_ percent |ny her e odlms¥1
19§y deasisy mawéﬁarYe%B&n%ﬁftagl {%0{% giant and the amount

'mtlﬁécﬂlgﬁlgﬂas}'lege REEARBAan 15{!%&%@?& Qaﬁ'ﬂ)l@ﬂpbb'Mppmg %116 into a

ranging rroma | ower boun 20, 25,
whickdrted prue@ust dﬂsp)arann upiok ras bx)kmtrdleofblwer/ﬁﬁi,d @@;erﬁHobm mixer

t perce i n_any conbi nat.ion % UPREE. .
ThtPufiee Botontiin: potaamoradn a1 g daFoasee) ¥ i BRGips Twin
d%ﬁn@ﬁt@%'ﬁ%dnfg%ﬁ@'rﬂaﬁ bd hl. Mebhdh&ciaNfRRW Sy also allow

ependi ng on
ong to 1njecstJ air into their high shear mixing head to obtain very low (less than 50 g/L)

density froth.

(00122} Froth density may be measured, for example, by drawing off samples of the
froth in cups of predetermined volume and weight, weighing the froth-filled cup and
then calculating the density of the sample. In commercial frothers, air can be added
directly into the mixing head to assist in development of low density froth. The speed
of the frothing device may be increased or decreased to attain a desired froth density.
In one embodiment, the froth density may be in a range of about 0.04 to 0.45 g/cc,
from about 0.04 to 0.15 g/cc in another embodiment, from about 0.05 to 0.10 g/cc in
another embodiment, and from 0.07 to 0.08 g/cc in yet another embodiment. Once a

desired density of the froth is obtained, the froth may be optionally spread on a
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application for which they are designed, ranging from
about 2-100 percent (dry basis)of the weight of the

w0 b@snmsybasti c resin and di spersion stabilizi NBCBYSI7/082539
These optional ingredients may include, for exanple,
cal cium carbonate, titanium di oxi de powder, pol yner
pabstiat por thabhousigh aé hedphleide a fpahy freether smbppstigertgdhe froth
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e b, BRSSO T RRT e o by

Nof
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conpared to traditional polyolefin froth foans, The
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OOlZ?En'Cebl ul ar ghi tectyre with non-woven fibrils and
[ rger Wﬂ‘%agg ELVYEPatve to conventional pol yol efin
froth foans. In_one embodi mnent, the absorb

nt .
(00123} 1 yct hirene(qRodimety thd§am Ay Be EPRIES oM the froth by removing at
f Bl ial:(Jé)?tF of ThE Pﬁgbﬁqﬁeoﬁléﬁﬁg oP@le8tdth pRpared as disclosed herein.

non- ul ar, l'ated structure" refers to a foam
hbvethg ambodipeents,rthe lom mag e petdanddairomibe fhdl lpgyemoving at least

d of hayi fibril t - 1K
17 PRRERY st e AR oMt ap PPaR: Sor i 61 G B8l lement of the

f B6theARYB! RherBbodBn &AL RHohAT Hh @hepREf<d BpeahdAfg substantially
such as"where the fibrils forma non-woven

f albpb tiee- liquid/aqreasuastemnér dn yareyopnbydipentshareafer thag 30 weight
t _int -eq. [
?%%in grlﬂzﬂ rre {élt%ﬁ %ﬁ:@&g@t %%rge%érlé‘gatgli fo?lgan}? tSE) g&&@{t%eh%ﬂt, greater than

doE pefhit parvcsnt| bratentahfdsaneghepacaldniretbrthir €8 byeight ipagent, or
a mechani cal method such as_a high shear, nechani cal
nERRieG then SOey sighinprareni o s ietifadecons ctemsHs may berewgysd. The

ajn(ear%r bf LG 988 %ﬁuﬂd%)%ﬂﬁ&l d0YERHved Hﬁzebeo §elth&d to minimize the

di'sperston or optionally injecting gas into the system
Wi bent it Xtaily .volumotdibpse nho digerembsdimgnt, ot frothmymdyebe dried and

prepared fromthe dispersion/surfactant/phase change
BT PRSP B T taed OF S51 PE B R ogga e telected fo
(WhEhEmad9as | Th 3 dliRRikh&t OtheOlb@I mhfak Rdafed ® a temperature

desirable) that nay be incorporated in the froth nay
cbetpreesaboat 60°€amd 120°C (between about 140°F and 250°F).

[00126] As the nature of the thermoplastic resin permits, processing may be conducted
at the highest temperature feasible to remove water as rapidly as possible from the
froth without destroying the viscosity of the polyolefin resin particles on the surface
of the bubbles of the froth or causing significant (e.g., more than 30 volume percent)
collapse of the partially dried froth. In one embodiment, it may be desirable to dry the

froth at a temperature that approaches, but does not exceed the melting range of the
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30% by volune in one enbodi nent, at |east 80% by
vol unme i n anot her enbodi nent, at |east 85% by vol une
wo pooanstiber enbodi ment, and at | east 90% by voPomESDNT/082539
the resultant froth in yet another enbodi nent.
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wei ght percent conponent (c), from about 5 to 50

webghd.0pemdedt5 conBharamijod)merdndf thisakisil Hogml ymaydave an average
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PE@B&dlineh. t Akiclds Qobpris@leddiodiess @l lthofriéham may include at
ingredients are well mxed, the m xture nay be expose
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t brasti g 1avraal foase haring an avpreghgrickngss geingition Odpemitpg.5 com;
LK ¥5S6ORI2Y m%;into‘ﬁ%ﬁ%}rf&w{fen@%n& ASRCRBenfR 1P 8! Yet other
is entrapped wthin the continudéus aqueous phase unti’l
aembodilrenablie sorse efbodinenhts, tveo dommedoaih enayibei lagirtatadgogether;
necessary to obtain a froth vvit?othe desi red, densit

Y VEER SR HIRREENhe ARG Y BRTOAOFROPRY VS Uhe sppg it different

apchstie, AERYRE RIdifTREHRRIICAYesS BEHe: safRYor BEBRA Slctures (open-
m X1 ng devi ce capabl e of whipping air into a thickened

. acpledusladed peligl, oitc.). s ulmhothsr ambbdioteats, binenetempbhahehms may be

Bt 57 3 pTE bl it b ot e s B gty may be

Fesui®l withoa\oth, Ritdkd@e kbalink RybdgerfisRdd wither Gamael &1 @lhesive.
foaners may also allow one to inject air into their

ygh s Ie Xl e L LAV, I
0012847, <Pefe B ol ABLRNRERA AR SRR bt or
nmeaginuedy nfode. dxaviqHsanclbgindr &wi exgmpld, ceangitiesalafordelenir drying

&é%ﬁlchgba[%ﬁg%ﬁ%@%& ﬂ]%%itglig | ne%a%g!ii%{égtn% dea\{}gig %@},’i’ces, 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, lining a tunnel or chamber in
which the froth may be placed or conveyed through, in a continuous fashion, may be
employed for drying. A combination of such drying energy sources may be used,
either simultaneously or sequentially applied, to dry froth to form foam. In one
embodiment, the drying includes the simultaneous use of a dielectric device and a
forced air drying oven. For foam having a thickness of about 0.25-0.6 cm, the drying

may be achieved as quickly as 45-90 seconds when the forced air oven is operated at
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then cal cul ating the density of the sanple. In
comercial frothers, air can be added directly into

W0 b@sns2eng head to assi st in devel opment of | P@T/US2007/082539
density froth. The speed of the frothing device may be
i ncreased or decreased to attain a desired froth
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[00131] In some embodiments, the foams disclosed herein may specifically find use
in a fire barrier, absorbent articles, sound deadening materials, thermal insulating
materials (such as a thermal insulation layer in clothing), packaging materials, an odor
absorber, a perfume carrier, padding material or other applications where foams may
be useful. In other embodiments, a flame retardant article such as upholstered

furniture, bedding, a mattress, automotive carpeting or seating, curtains, draperies,
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converted to foans by heating in a forced air drying
oven, at tenperatures selected for optimumdrying. In
wop@sestieri mrent, the froth may be heated to a PCT/US2007/082539
t enperature between about 60Q0C and 1200C ( bet ween
about 1400F and 2500F). [00126] As the nature of the
tdaqralmcpl‘l athen artickes imaypbe mliwtds frgon achesnatgd weyctixe formed from the
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Dt it sy i GBI B et om the 1 ot h
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| east mnimze collapse of the froth before the foam
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foan1nay have a density between 0.02 g/cnB and 0/ 30

gretdal The foam density, as detailed above, is on a

dry basis, exclusive of any water that may be present
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cm and from1l to 5 cmin yet other embodi ment s.

Aﬁab% |fber Pt asmﬁlg sm‘afmdﬁé At melbleremgiarial Fhsaformeyyer may
%%{j%eﬁsﬁt 88Rker? Rad at fonthef Q?dghgév' g (ﬂﬂeraéélﬁé@(gﬁl]ents, the

ckness angi ng from cm from
tl@mﬂlaﬁedcmﬂulcmr@tdag nncéuﬂ:eoa:iﬁrm Ialldsa sedodd ffoamldyeq) velmare theldebsity of

cmi.n ye oth odi nents. I n sone odi n s, two,
dhe fig 8nd seiig mn SIsANAE e SeRg et H&Ff:? fin by G bgbOtiments,
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(opencel l ed, closed celled, etc.). In other
[00138bodi mRihples one or nore foams may be lamnated to a

substrate, such as film In sone enbodi nents, a

[0013611PSt It finpRN PPofRARAG ot Fre}mm%h where t he

coating may be perfornmed with or wthout an adhesi ve.
100137] A blend of 108.6 grams of an aqueous dispersion having a composition of

49% water, 48.75% copolymer of ethylene/l-octene content of 62/38 percent
(ENGAGE® 8200 elastomer, available from The Dow Chemical Company), 1.02%
UNICID® 350 (a mono-acid available from Baker-Petrolite Corp., Cincinnati, Ohio,
of the formula CH3(CH,), COOH, wherein n has an average value of about 23),
0.51% HYSTRENE® 4516 (stearic acid available from Chemtura Corporation),
0.51% STEPHANOL WAT-K (Tea Lauryl Sulfate, commercially available from
Stepan Chemical Company, Northfield, Illinois), 0.18% METHOCEL® E4MP
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[00128] Drying of the froth to formthe desired foam
may be conducted in batch or continuous node. Devices

wo pasosiiey, for exanple, conventional forced arPCT/UB300TEB2539
ovens or banks of infrared heating |anps or dielectric
heati ng devices, e.g., radio (typically operated at
perathyl t edlulase qdeneyiveacmsmeridlye avahyke fetweBre DdvO0Chemical
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fRAMAO G rETIRY DYwISREL i (M RAY! P& and, NEcRGa® ik YARE with 24.9
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= o) i i.Cki .of u 1 25- ] th
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vibed nfih@led heedd ealrdindigeir 4nd ppaBicaigedirahappr oxi mat el y
750C and a radi o frequency generator heats the froth

[0013810 an Tl @4R3d sr8AMPEKB LAY Backiofabrib, 4R11A@folstERR fabric having a
t'enper ature of th% dryi ng operation may be sel ected

deleny genght 00292gmandrie sanothedee mbeighhef ¢ ahgehes (G4mm). The

R VTR P W -

frsequengy nhiames , TRE Fd¥ukting didad foanNHEISht AfRh d¥ife idmeasured to be
various countries, are designated in greater detail in

taheut & epeinc Ehe msuliat fingh doan/fanigudiruciuas happifoaaryagy of 613

M.CHO . t O C B el-gs”
0L, A0 uRERISAY oL R o TR LA s o
tdeenposisioh bf B SHOHMRIBINATE @nh-ivgernded1129% dapersion solids.
certain enbodi nents, the cell size of the mpjority of

[00139e! | s Whed batddoRMhEBYordtANSien RRbWRBMBRRH: ASBRNODAOY Standard
m crons; between about 5 and 1000 mcrons in other

ekiisbfethodt lor Hendosek Reaing Ohapetesos of &icbnlsr Palyyestic Materials,
[ | digrent he en-cel J.
e B AL UR: tyres R8T BRSSP PR rRE e
n ot her enbodi ts, the open-cell foam nmay have an
mm‘"hpen- c‘g?mpﬁa?%e RSler than 75% greater than 85%

in other enbodi nents; and greater than 95%in yet
[0014 bkt her Awmyodimatahy 00 [po0UB0f arTheuchha dispdrisionthaviels & srenposition of

resul tin may hbe | ower an the flammabil i f. a

B VARE HETTeaEe oy P bURRR L Wik SERE: S %28 Bercem
qEDEA GER 800 tdatdeamviRy ibavppledoby IThk angl FCIgmi80% &hpany),
| ower than g non-flame retardant control sanple . _
dc®r diMig-1Po 350 (a mono-acid obtained from Baker-Petrolite Corp., Cincinnati,
Ohio, of the formula CH;(CHz),, COOH, wherein n has an average value of about 23),
0.51% HYSTRENE® 4516 (stearic acid available from Chemtura Corporation),
0.51% STEPHANOL WAT-K (Tea Lauryl Sulfate, commercially available from
Stepan Chemical Company, Northfield, Tlinois), 0.18% METHOCEL® E4MP
(methyl cellulose derivative commercially available from The Dow Chemical
Company, Midland, Michigan), and 0.026% DOWICIL® 200 (a biocide commercially
available from The Dow Chemical Company, Midland, Michigan) is placed in a

conventional mixing bowl under a Hobart-type stand mixer fitted with a wire beater.
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ASTM D4986 Standard Test Method for Horizontal Burning
Characteristics of Cellular Polyneric Materials. ASTM
wd4@86051132 a test nethod to determ ne the rel at POEUSEDB082539

of burning and the extent and tine of burning of
cellular polyneric materials. In other enbodi nents,
t Hee blsasismjxcHonchigh bpacd forehgtinutes theoby sntriisingrait sndrpraducing
nog_ &1 ame retardant control sanple according to ASTM

, 60% or |lower in other enbodi nents; and 50% or

t ot her enbo tgl ments, ILn other enb

in ye
[001412ﬁ e redhy %(TPngSfSB%ﬁi RESP e bagh pL2100% @Aﬁfgmlm?st%équ having a
I B
LBeReTRSES TRt nd Sl BR O\ 3RS0 5 R Y . e
afrbihcisgdaced onradBlie ddenicrd alram@nlealdsymg hﬁnpmhture of approximately

: giozi at I;%%%Flg?ltfﬁg;g)ahl Sﬁé’imhﬂ??a t her gﬁérn uJ ag% on o obe

35’5&1& er mnd ﬁ%%freimuﬁgﬂﬁﬁéleﬂ'oamﬂﬁ’é’&’d E‘Iﬁldﬁﬁ{e afak @l foltn REBBY of 238
ag&)l cations where foans may be useful I n other

dinderfoan dandityafeabost AP8Rstemdr ti cl e such as
uphol stered furniture, bedding, a mattress, autonotive
[001484r pet Wignatsted &iri gizodtdl batnngeriodmaner nssy AATPEID4986 Standard
ot her arti%qes rraBEe made from a | am nat structure
b %lh’fa

f Sesrddethed far rizeni) Suguag Chawategstisats WRafic Materials,
L S
100143007, A6 b%ﬂ%t& rtibe suldy 3 d5emPlE 6 B Bout B PisRRIcR flame

afdidr@a . m&hﬁe fdvmaﬂp st aedantodpirhicty, cta@bmckﬂ@tﬁ o the foam of
fabric and a fl ame retardant, open-cell foam as

dEemwpBEye Erevale lyifameddmm s disnersiamsimilar ithibakusedn Example 1
f%ﬂb OV A v@%ﬁl%ﬁéé%mw%rcmy be fused without

an adhesive or oam may be at | east
rtially i egnated in the fabric. [00133] In still
[00145rher Eﬁ% rIE\Zf"nts a lam nate may be forned where at
| east one | ayer of t he above described froth is
[00148] sposddblend ef Pdi7derams i nedfjuceys dispeaigh heningta cempesition of
o] u at d, S
Q§7‘2 Q\g‘at[%r 4@ 05 /hftﬁg&ﬁo f aogft %g?lseﬁéggt%ue% tg)? m@z\;?ésn percent
o(EmAGB.%emo‘ alastbmer fWHi)cEH ol agplied nayarheebbwspthantmh dethpany),
mat erial . [00134] %n sor%ﬁerrbodl nent s,

el t
| é#?%wlﬁﬁ?/ Be! fHFeaer ameqbéﬂia%d ramsBaksrd ciralis Cagp-, Ciginnati
¥E ogﬁ%hﬁgg Cﬁ-ﬁF@?ﬂgs cesthe r‘ﬂgel&ﬁ s g %§% Q@@afhrl ﬁqabout 23),

SU strate one substrate may
al D@%T]H%STRIEN plEst (deasiveatid OiIVaﬂBwlm frm\/\ﬁh@ntum Corporatlon)

nﬁﬁgé{\/{gm{lﬁ;ﬁﬁ i gﬁm-erhgetﬁglzﬁfﬂ? tﬁc’/g %%m%er;glgl?y available

from The Dow Chemical Company, Midland, Mlchlgan), and 0.028% DOWICIL®

200 (a biocide commercially available from The Dow Chemical Company, Midland,
Michigan) is mixed with 14.53 grams of water, and 40.00 grams of MELAPUR® MC
XL (melamine cyanurate available from Ciba Specialty Chemicals Corporation) in a
plastic container. The mixture is shaken and homogenized using a household high
shear hand held mixer (Hamilton Beach TURBO-TWISTER™). The mixture is
placed in a conventional mixing bow! under a Hobart-type stand mixer fitted with a
wire beater. The blend is mixed on high speed for 3 minutes thereby entraining air

and producing a froth.
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have a density different than that of the substrate.
In other enbodinents, the | am nated structure may

wo pasosH2A first and a second foam | ayer, wherBCT/D82007/082539

density of the first and second foam | ayers nmay be the
sane or different. In other enbodi nents, the froths or

[00147pans dThe Ghtsedpred@ntv teypatleofls $pSSe dothet e olyester mattress

[00148%

e BiGue BNGH R PR ATt ot B eentin @ et g inches
3@4 T8y ha Bb%ﬁf@éne Roh QL3 labhicd %ﬁ% ao\irméﬂtgofel sy o is laid on

an aqueous  di Spersion having a conposition of
witpedf, theﬂfsnv@%cbﬁgﬂal yirherfradh iseplageddn e/B:lu@M ﬁm@ed@@m@mat a drying

F e eREIPBRINEAY Cofpltn 9 in Sl R T o heien

MRR& asirk avaichabed tb emudakes 93Pﬁ11ﬁ0| The réEﬂ[tﬁ}g final foam/fabric
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COOH,
wRlEHaEIr has jafearm v gl ofgdvam) eanéfa @Bé]u@enaw of (abgetQ.094 g/om’.

R RRUE 4Pl S P P S R .

Sdishatien scldsrer ci al | y avail abl e from St epan Chemi cal
Conpany, Northfield, Illinois), 0.18% METHOCEL(r)

MP( eyl teied lod RSl bual bé’r?ozﬁﬁﬂ@@ﬁﬁh%AS’rM D4986 Standard
avai |l abl e from The Dow Cheni cal %\C dl and

ML cﬁul‘éa‘hyd f@rﬂomomm%m @h@(ac)erlz@@ ¢ gludai Rpdymeric Materials,
|.abl e, f | .
VERERG R s 0P E pb el Br P2 TRy B e and

antheFexfingfi ~of MARTI NAL(r) CL-1 04G (al um num
hydr oxi de avail able from Al bemarl e Corporation) in a

[001‘%16‘5“ fxapaiiigisner. The mixture is shaken and

nogeni zed using a househol d hi gh shear hand held

oo S PRI AR BESIERI), e X i o

Habavg ~datqe 4stEns d@fp?f@fnef’ | it edlylehé/N-Rtank " @nb@@t & 62/3Bepercent
bl end |s(§nxed on high speed for 3 mnutes thereb

eAENGI T g 820G elaﬁfanm d‘du@h ifg SEPled hry. T{m@msphm@%l Company),
ubRET PRIERPS 30 CbRub TS LRGS0 By BRAVFOUE conpyy Cincinnar

amlino of srefotheld CI}Q(GHB)Q CoH ofh@eidm lhzmcaheﬁel(age 4allm))f about 23),
froth i S ﬁﬁ ced in a Blue Mforced air oven

o PPty HESHRERES 85161 (isicossimpefigblesEomoChmtura Corporation),
nh NYse¥ETHO I SUElMII (ﬁlbﬁ? cfel@tﬁggeh Qkghival éo%{m&@élly Savailable

IS measured to be abou he resulting final o
f dam Thddicy ﬁhenmctam r@)nlmsy,al\/hdianﬁ weli gping ang f an@1@ 083 % TaGalv ICIL

f Pﬁ(gfan}ng)g glﬁztg rc1a )9 laJ\traﬂ%bI]éﬁf?org/T%e Dow I&e&?&a lCtomp%ny, Midland,
Michigan) is mixed with 31.54 grams of water, and 75.89 grams of MELAPUR® MC
XL (melamine cyanurate available from Ciba Specialty Chemicals Corporation) in a
plastic container. The mixture is shaken and homogenized using a household high
shear hand held mixer (Hamilton Beach TURBO-TWISTER™). The mixture is
placed in a conventional mixing bowl under a Hobart-type stand mixer fitted with a
wire beater. The blend is mixed on high speed for 3 minutes thereby entraining air

and producing a froth.

[00151] The froth is spread onto the back of a 100% polyester mattress ticking having

a fabric weight of 100 g/m2 and is smoothed to a height of 0.25 inches (6.4 mm). A
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conposition of 38.8% MARTI NAL(r) OL-104G and 61. 2%

di spersion solids. [00139] Wen tested for horizontal
wboroos/opaeE or mance usi ng ASTM D4986 St andard TeBeT/MBioaD 082539

for Horizontal Burning Characteristics of Cellular

Pol yneric Materials, the foanm fabric sanple_gives a
beetybrengehe oén-BoSer fabaict lewirg: arveight of dBapsied 16 laié on top of the

0P 0T TR ot i &R S Bt o g AR b B lgtemperature
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(Tea Lauryl Sulfate, comrercially avail abl e from

[0015 epan Cr‘?erg Eﬁk/}:&%%ﬁﬁ% @b an %Elﬁegg%%gg!ﬁs{?gﬂ?a\y ¢ a composmon of

cmmewateal lg.78¥2i dopbllytnet r@neﬂig@n@qmﬂierrb@@bmceﬂp@ﬂys percent
M dl and, ;M chigan), and 0.026% DONCIL(r) 200 (a

b(Hi‘éGﬂ@Ec obARSr elpsipmgr ahigh isbyuwphed hyTﬂe: W Chepicel Company),
?ﬁfj(a Mogg- mﬁﬁ%bé@!éi?eﬁhﬁﬁlggafl{ep tP@trohte Cor% Cincinnati,

conven onallfa m XI'n ype st
nOKﬁ)c of thtetfelﬁinwm UﬁheCI\M)g éIO()]Hi,tVel{eréﬁh @& Hak endvérsgarvaledoOabout 23),
ining air and

eed for 3 mnutes ther tra _
ob S PRE e 0 Qotsicese G EQRNC | S0P BBt prporation),
t@%]%aS%EﬁﬁAdeQO\‘)@AOF Kf t’ﬂeau EE‘lﬂjyﬁ tsRleef %Qﬁlh&ér&lgl‘f'% régal@able from

fabric weight of and i's snoothed to a
obtepar? Clhenchds C(oﬁlpannmc)rfﬁﬁeldt r Blisis)s QI ¥oe Mﬁz"ﬁHecelLﬁe E4MP

d t d
%*3 " fielflby” HeR e SRR SRS oSt Thy PowalChemicat
E‘:@ antilaall L 1o chilganh, A d 0026eABDWVRICTLS 206 (@%dee‘&oﬁlmermally
rrm he resulting fi nal foam fabric structure ha

a
f @)\@dﬂb\le@m The Dp38Chymralinempanyo MitllgahdVicigsn) em@d with 13.9

g’or mance Us| %S’%%@%?‘%‘?ﬁﬁ ar dﬂ%l\gt%o@g%g%@lgl}ydmmde

F@sfahlalﬁlﬁtfﬁ.‘]m Bllﬂﬁd’]ﬂlaﬁga @ﬂ@bﬁ@lbﬁ) insd plasticofontehdrul Ak mlxture is shaken
PI rrerlc Mat eri al s, foam fabric sanple gives

horapgRIfredfusIg 3 h@kh% tehieh shesuhand heldpyaer @Tamilion Beach
[ P0% ?‘W‘ET‘E‘P{WM | ?H@ﬁllfkt&fe i E@Cé&%@ vgﬁml 1ﬁ1x:l'n bowl under a

formed froma di spersion-flanhe retar ant m xture,
oHbpar8typeciand Coimpafitied wehw, wirdibedderr il Heéﬂq’(duscmfuxbdh en hlgh speed

f %?@lg{nutes thereby entraining air and producing a froth.

100154] The froth is spread onto the back of a 100% olefin upholstery fabric having a
fabric weight of 292 g/m2 and 1s smoothed to a height of 0.25 inches (6.4 mm). The
froth is placed in a Blue M forced air oven at drying temperature of approximately
75°C for 25 minutes. The resulting final foam height after drying is measured to be
about 3.5 mun. The resulting final foam/fabric structure has a foam weight of 813
g/m* and a foam density of about 0.232 g/em’. The resulting final foam has a
composition of 35.8% MAGNIFIN® H-5MV and 64.2% dispersion solids.
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Conparative Exanple 1, formed from a dispersion
simlar to that used in Exanple 1 without a flane

wo edoansar: m xture, was 10.5 cm [00145] ExanpPer/2S2007/082539
[00146] A blend of 75.47 granms of an aqueous

di spersion having a conposition of 48. 7% water, 49.05%
[0015%opol yWhen oistedt foy herizgntal- orn eeforvmee nisingf ABPM3B4986 Standard

DS g it B CR QOEhisd Or gy PO RistE Materals,

RO Qradiffadrie Birap1e @t ek h O BrKeh-oPaty Gh hfie Loihtes elapsed time.
C ncinnati, Chio, of the fornula CH3(CH )n COCH,

erei an average val ue of about 23), 1.02%
0015 STRQ%E{}HPES%E (stearic acid avail able from Chentura

10015507 ook MBS /ST iy Gt TP FoRTIo EBis @ compostion of
Qe Gakr, C@g‘rpmy co%é}l%@{n b éﬁ'lﬂiéhgmienénébn@en@z&%ﬁfw percent

DONCIL(r) 200 (a oci de conmercially available from
TR RGETHaHD oezltﬁst@m:rpwhy:h iMstppleed, bMTélm]@(a\M)Chesnlﬁalx@@mpaﬂy)

LSRN T A e e N S

Smﬁal &t thy féeherd CBLEIER POUAL, aRjeih A has Bl 8&drdg value of about 23)
contai ner. The @E‘n xture i s shaken and hormgenl zed using

. 706 HNSTRENRh 48he alstenrin cackb agaiiable r WHARRIIBI BosRdmation),
T, The X

THETR SHEATERGTM TR 409, L iy, vt o
ity fObctrichl V\Cbimpalywl Nerth&eltlerillinbhg, M. m%i ]\/EE’RH(X@EL%nEélMP

hi gh d f 3 h b d
S Fosr SO0 LTI REY BUHPE SpbalieoRiaY ¢ faemical
G ?2?113 1(@%1‘1(? %lﬁ?ﬁgtggféﬁ@() 0280 /mbw\ﬁ@l@@ 26@(&1 Iﬁ@&ge commercially

aving a r‘c weight of 7 g/mand is
svaditie drotoTlze BeWgEiterruﬁaI(IlcQEpanmmvﬂ@@aIQCB Mlchmm) iAmixed with 37.0

i il Lo BPtne ENGURec P7RPRE dRiested fame

' r%tapda@i@ BdsddNorf aBintRidvh fRlRdsate SMERitREed atdiMibROfrom Clariant
tenperature of approximtely 75C for 60 mnutes. The

r‘é@@btatlﬂ@) ifj mnllastfwmqrg Hitheafixégre eﬁ Sheken prd herneeanizgd using a
ouse 0‘?(? 1% ar melghl":ﬁx%fa%!a{rﬁ ,5@8 Be &%U%%%(ﬂ?nﬁ“ﬁﬁm). The

shne
r UC as a 1toamwel g m an

Ciﬁﬁc?ell,lﬁeyis Placad Guita EbrBHkic@aC Mixing wi eﬁ‘!dhlt h M@pHattngpe t@admixer
has a conposition of_ 50, 6% MELAPUR (]r)I\/C (L:‘r and 49. 4%
ditsgdewith gnviseibresr: [The Dlmy inweined guiieh srsed ek P suAbigs thereby

fégﬁﬁ@ﬁ%ﬁlpgmg s Q@r TM D4986 St andard Test Met hod

zont urn laracteristics of Cellular
[0015§>]0I erE.[, he fré\/%tis spreadc' bnto the back of a 69.5% cotton/30.5% polyester mattress

ticking having a fabric weight of 217 ¢/m” and is smoothed to a height of 0.25 inches
(6.4 mm). The froth is placed in a Blue M forced air oven at drying temperature of
approximately 75°C for 25 minutes. The resulting final foam height after drying is
measured to be approximately 4,47 mm. The resulting final foam/fabric structure has
a foam weight of 1253 g/m” and a foam density of about 0.280 g/em®. The resulting
final foam had a composition of 20.9% EXOLIT® AP-760 and 79.1% dispersion

solids.

[00159] When tested for horizontal burn performance using ASTM D4986 Standard
Test Method for Horizontal Burning Characteristics of Cellular Polymeric Materials,
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the foam fabric sanple gives a burn length of 4.2 cm
after 3 mnutes elapsed tine and is self
wezdosnsuieshi ng. [ 00149] Exanple 3 [00150] A bl ramusioo7/082539

79.28 granms of an aqueous dispersion having a

conposi tion of 48.7% water, 49.05% copol yner of .

éb {anrifabrig seypplegéves @rivaniensth cééf%gn@@%i ranygtenetarsed tiyne and

8200 el ast oner which is supplied by The Dow Cheni cal

(o Oﬁ%/iefr%?&%gg}o@%kﬁd D(r) 350 (a nono-acid obtained

rom Baker - Pet ije Corp., CGncinnati, Chio, of the
[0016‘$]or rmul %ﬁ@e@l-ﬁrn?) wherein n has an average val ue

of about 23), 1.02% HYSTRENE (r) 4516 (stearic acid
[0016Hvai | abltderfd omaGhameousadiSperpion diaiving) 8 @MPPSHINETHCEET e water,

AR TR 5510t RS B 50 THRAFL At nc® s
M BirS@R Y hicR iosuBpRaB89 PRNDGWLChImRAIOC frapdiydCi.0B4 UNICID® 350

conmer ci al | g aval | abl e from The Dow Chem cal Conp
4

NE dhenscc yobtinsdrom SakexBeralite Gomy, SncgransOBio. aathe formula
9 LAPUR | ' 0
2@%#&73%&& ng/(glqu aﬁfwg%r 'c%m ¥ éé\a S%@cr:%ggl &gﬁl &ig]rfnn%aqug 23), 1.02%

QoY RORENEIN 516 (sepi@stidc actnbri flem CHemturaXCuiperatieon), 0.18%

PMRA RS MR (R S=JRlonE AERVSRORBOT TN SHERETH o from The

5 PR, Onfpfcotie SAONeR el mae Tobach.” 200
Headide . cofieerblalipdavailablicx omorihei §loves pdehitdr Compamyt ddland,

t b trainin [ d [ h 00151
MERR i raRed By s o SBEAR P 316 ofbe insfgfEg epvanurate
PRGBS Strdrh CKIDATS ya’wrg{g ChethRBls Compi-aidh) ah 44 %sﬁé R@Rbner in

is snmoothed to a height of 0.25 inches (6. _— i
Apaduntr ep\gieneinndablaoly e A heabriterehigvihakena angge hgogerfized using a
8.3 .9/ mi ai d _on,tap .of e_-SND f ™

o high s e E LR R PR R R Ry T . e

taRRae at Wlee0fin apRine¥htitae nixinh Gofdrundér miltubagsypeland mixer
resulting final foam height after drying is neasured
tiortasewrh Gur1rs bgtermlhathiendds grigechgn fitsnfpeed dow § Appigs thereby

Sdensli:d;.hgé %}r ng[ﬁ%%flﬁgﬂgbgﬁggmmﬁ Tﬁgzsegfjrtgi ﬁgdf ian];lloa?]oam
65, 1% P, MC . XL d 34.9%., .
100168f'S o, BROROEdt petded poif Thg ot rapa ap AR e havine

of fabli6 vWAReIRATHO gf/méan@ﬁm@edits mqre%m Bf b@BiiAched (6.4 mm). A

conposition of 49% water, 48.75% copo grrer of

erciyprepidene neicienen Ebnicdiyingfa Beigbg opéBetitn” is laid on top of the
smoothed froth. The froth is placed in a Blue M forced air oven at drying temperature
of approximately 75°C for 50 minutes. The resulting final foam height after drying,
final foam/fabric structure foam weight, and foam density are given in Table 1. The
resulting final foams has a composition of approximately 60% MELAPUR® MC XL
and 40% dispersion solids. As can be readily observed, the amount of water in the

mixture has a dramatic impact on the density of the final foam.
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(ENGAGE(r) 8200 el astoner which is supplied by The Dow
Chem cal Conpany), 1.02% UNICID(r) 350 (a nono-acid
wobdogiopmd2 f r om Baker-Petrolite Corp., G nci nnapcT/USI0D082539
of the formula CH3(CH2)n COOH, wherein n has an
aver age val ue of about 23), 0.51% HYSTRENE (r) 4516
(stearic acid avail abl e frohbBheént ura Corporation),
0./51% STEPEANGle WAT- K (Tea Hsa6ir yl| Sulbkar e, Ex.8
comrenEBAPYREWAO 3ab! e 11 ogn.63 gpan Ghegrigcal 6@‘63@61”)/,
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MELARPRRTSICLNL IGoatax | de6@0%i | abl 0EG%m Al bé9Ed e
Corporation) in a plastic container. The m xture is

[001635hakeng gl pooogenitizgd using a househol d hi gh shear
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e mxt re ace convient | ona o
001635 & BT o8, B, HaBalEy B B onl o s 76 vater,
beRdEk codd19mbl 6 ethiyRensil XREbnetoRicdh of P2RE defienB(ENGAGES 8200
t hereby entraini ng ai r _and producing a froth.

Toestapetwhirk issyipphel bnifbe Doy bherical Campagnde bl |lﬁNIéID 350
{
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apew aChomsigald @nmpﬁyy,oMldibdet Mile%),g/acdrﬁ) 0ZBYe ID@SMICH ngZOO (a

fi.nal, foam has..a ¢ 8%, MAGNI. F
Di0He LRETRATIYS (FOTBRE! BC oiteq Do G Sthn G PRl ytidiand,
faichith) ZOMiRld RUh vl MAHEHQ&LQS(DID-Q 0AS M EROhydroxide, and

St andard Test Method for Horizontal Burni ng
ch@&éé)ﬂ@ﬁ’c | MG &4 orlapang eyaaprappingrplapiec ptaireradn amoupts as given

{015, SATBS 98 AT EORE) Bf GRS e
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SORYPBIvaAIMIxdRg Rewl wisler & obgrt-tgpg %tsnfgg%eéﬁitfeé ERiAGE(ife) beater.

t |
A R o R rSC FHEE ! s Mt e b B producing
fzrﬁnthBaker- Petrolite Corp., Cincinnati,

293

IE.—'R

[00165] The froth is spread onto the back of a 100% polyester mattress ticking having
a fabric weight of 100 g/m” and is smoothed to a height of 0.25 inches (6.4 mm). A
polypropylene non-woven fabric having a weight of 18.3 g/m” is laid on top of the
smoothed froth. The froth is placed in a Blue M forced air oven at drying temperature
of approximately 75 deg C for 50 minutes. The resulting final foam height after
drying, final foam/fabric structure foam weight, and foam density are given in Table

2.
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hotj zant al, b ASTM 986. St andar d
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gives a burn length %}a “er 3 es el apsedT

.0 cmafter 3 mnu
t Ohel Ogﬁ?d(aﬂlgmammolydr@gdep agaitableg rbmhA g maflo @képdration) in a plastic

FEBET oRos el & 2Rk avd ERCaP v by pigh shear

Clegnd | elethixet (1eiditog Byhcl TORBENG VETER ) 0T h&14:38re is placed in a
per cent ( ENGAGE 8200 el astoner which is suppl i ed by

TérRveionaheiiing o%v;bﬁmya)ﬂob;@r@tzp@ el p{ikgr (36@ with a wire beater.

The blend is mixed on high speed for 3 minutes thereby entraining air and producing

a froth.

The froth is spread onto the back of a 100% polyester mattress ticking having
a fabric weight of 100 g/m2 and is smoothed to a height of 0.125 inches (3.2 mm). A
non-woven glass mat (416 g/m” weight, 0.054 cm thickness, available from Owens
Corning Corporation) is laid on top of the smoothed froth. An additional layer of
froth is spread onto the back of the glass mat and is smoothed to a height of 0.125
inches (3.2 mm). A polypropylene non-woven fabric having a weight of 18.3 g/m’ is
laid on top of this second layer of smoothed froth. The froth is placed in a2 Blue M

forced air oven at drying temperature of approximately 75°C for 50 minutes. The
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bl end of an aqueous di spersSion having a conposition of
#8d s hetrapcounly togyeddpulsylaien &r mRd @@@vale mgwmmeent of back

TR e R s .
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qgm?&%ﬂﬁ“e 23) 'm Cﬁ%ﬁl‘; Eyﬁﬂgﬁﬁéuﬁé&)uéél% (tﬁ%g%&&d%'\gwm time.

aval | abl e from ra Cor por at
Materials that are good at resisting flame, such as glass non-wovens, but not good at

insulating will have a rapid temperature rise in this test. Materials that are good at
insulating, but not good at resisting flame, such as urethane foam will have a rapid
temperature rise in this test as they combust. The back surface temperature versus

time data is given in Table 3.
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[0017% of the formula CH (CH ) n

nci nn
or el B HeRAS AWEPEY PSS bving queommpsition, 8. 0 45.7% watcr,

I3kl
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celhitomosehighris supplivé by Gimddar heyical Goabhyg, f.00% EITNE?ID‘@ 350
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Dow Chemical Company, Midland, Michigan), and 0.028% DOWICIL® 200 (a

3
/i

atfi’d
anilOe
e Oo1BH

49. 06%

biocide commercially available from The Dow Chemical Company, Midland,
Michigan) is mixed with water and MARTINAL® OL-107C aluminum hydroxide or
MELAPUR® MC XI. melamine cyanurate in a plastic container. The wet weight
percent of aqueous dispersion, flame retardant, and water is 48.7%, 37.5%, and 13.8%
respectively to give a 60 wt. % flame retardant foam on a dry basis. The mixture is
shaken and homogenized using a household high shear hand held mixer (Hamilton
Beach TURBO-TWISTER™). The mixture is placed in a conventional mixing bowl
under a Hobart-type stand mixer fitted with a wire beater. The blend is mixed on high

speed for 3 minutes thereby entraining air and producing a froth.
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(a mono-acid obtained from Baker-Petrolite Corp., Cincinnati, Ohio, of the formula
1.02%
HYSTRENE® 4516 (stearic acid available from Chemtura Corporation), 0.18%
METHOCEL® E4MP (methyl cellulose derivative commercially available from The
Dow Chemical Company, Midland, Michigan), and 0.028% DOWICIL® 200 (a

CH3(CHy), COOH, wherein n has an average value of about 23),

biocide commercially available from The Dow Chemical Company, Midland,
Michigan) is mixed with water and MARTINAL® OL-104C aluminum hydroxide in a

plastic container in an amount as given in the table below.  The mixture is shaken
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1.02% HYSTRENE® 4516 (stcaric acid available from Chemtura Corporation),
0.18% METHOCEL® E4MP (methyl cellulose derivative commercially available
from The Dow Chemical Company, Midland, Michigan), and 0.028% DOWICIL®
200 (a biocide commercially available from The Dow Chemical Company, Midland,
Michigan) is mixed with 32.57 grams of water and 176.33 grams of MARTINAL®
OL-104C aluminum hydroxide in a plastic container to give a foam with a final dry
level of MARTINAL® OL-104C of 45%. The mixture is shaken and homogenized
using a household high shear hand held mixer (Hamiltion Beach TURBO-

TWISTERTM). The mixture is placed in a conventional mixing bowl under a Hobart-
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PVATRIN G @5k Rlcaih ittt drime: Chema o COBBH ). 0.18%

havgiriebear ® hamdp hek _Fﬂbéiﬁﬂos(alﬁﬁ‘v!iﬁ\%nco%ﬁﬁ%mlly available from The
TURBOTW STER (tnm)). The mxture is placed in a

cBawefhpoial Gringany, Bbwlandndéichigaobadtd. Qwsb@wﬂlcu@ 200 (a
xer, fitted w [
e kbl sPlibLE RE i, AT ShAPY TP Mhaans
pmaﬁgaﬂ)gs anikEDWith FROA 8] METeA INARTINNALX Y, )m @bm#RAG anurate in a
froth IS spread onto the back of a non-woven gl ass mat
DIREHSCOOHPRT iy ﬂ@o@@@flﬁq g in7the gable belgwy hermixture is shaken and

ig&ﬁk%%a%b Tﬁm% £ Hgl%gglgfg gh ds}%ﬁp gfa%{l“he‘?{/l rgmgﬁ ggam?o%s Beach

oW@RI—E] TERRTER 't Pl mixine 1mplammOmmﬂoyal%ﬁﬁlﬁgmmdeer a
The fi nal I NAL(r)
(e -Byrgisiref Ao b a[‘mfig%tem ce g mifed on high speed

ag#gﬁﬂﬁu%'s ARBLLY AraliB¥d NPar (HOBRAT 4 B Of 48 8%

[00183] The MELAPUR® MC XL froth is spread onto the other side of the non-woven
glass mat and is smoothed to a height as given in the table below. The froth is again
placed in a Blue M forced air oven at drying temperature of approximately 75°C for
70 minutes. The resulting final total laminate height after drying and final foam

weight are given in Table 7.
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48. 95% copol ynmer of ethyl ene/ 1-octene content of
62/ 38 percent (ENGAGE(r) 8200 el astonmer which is
waog@plosad2 by The Dow Chem cal Conpany), 1. 02% k&d/Ch1007/982539
350 (a nmono-acid obtained from Baker-Petrolite Corp.,
Cincinnati, Cnhio, of the fornmula CH3(CH2)n COOH,
wherein n has an_average vala¥e€ df about 23) 1. 02%
HYSTRENE( B3mplg16 (stearic aci dEavi&i | abl eExrddm Chenthir: 81
Cor pMBLABHR" MCT8% METHOCEL @R)7 dramP |( msthathmeel | 258 %eams
der i valiiesas DspeRici al |y aval 508 erahisd 115.58 grams
Chem cal @vmaany, M dl'and, MoCiyl gani 0°0.00 grams
& pioci de N | 3 fljéig%
RN CRE g dnpeny N dispd S T
a nI Qi =amm¥eﬁ¢ig€ ) t H&S"Qmm
Final MARLINAhe QhirlDHE Fops Whighe ng28 g/m’
Fingl QEBABUR “MENXE Feam Weight hiel @hi/wer |( HAG fhon Beadh g/m’
TURBO TW STER(tm) ). The m xture is placed in a

[00184P NV enflapiaR efiktined TQWngunder a Hobart-type stand
mxer fitted with a wire beater The blend is m xed on

outs8) 9% BEEH M SRS DY A TS R e e

i mdsheead refttendehgecotdigr 16 e dipéet tuddenBAMMRYEN TBE @98k surface
mat and is snmoothed to a hei as given in the table
pempaturhgerrysgime flafa sgven l,aﬂg?@kedfiu n a Blue M forced

air oven at drying tenperature of approximately 75C

C
A
I

V

' \/pg 6i9ﬁminlhlera
geA?%eln’us

<

for 70 minutes. The resullebls@.final total |aninate
hei ght pEleseddriyieng arenferaiate (FHam wei ght| are given in
Tabl e 7| Takkendd) [|QOABA| Ek) BYEERES [SE:a10€ e sl ijng
[00185] | The foam llamqaf egzof| exanpl eg; 174, g8, |19, 20,
and 2d1 ar e ltoest ed T&f i %E{E ang3t ner g@l re@' St aEce
accordi hg—t hedinect rThygen-te Thebac
surface ?errglﬂst atut clgér upl .cg%at gé iv%. Hn Tabl e
8. Tabl p-8. [0b186} £R4n '>'> 9% ¥0d1870 A bl end
of an apueous. di Qrp|3=1>."r10 01(}2 rnnlﬁlégltilg of 48. 8%
wat er, ¥8.95% coocl her o?lfet hyl nel/ 11330dt @38 dont ent
of 62/ 38 per¥ent (|[ERGG=(3()] 820B3el |asitdOner 38Bi ¢h i s
suppl i ed by 4the Ddws@he ¢@ [Coreany)2101./023%: UNI Cl D(r )
350 (a pono- ALl d dbtsay npds{g omj?ggker ﬁ@trolggbe Corp.,
G nci nnpti, §hi o, [of535NE £ |3a71u— (49@4) N H,
wher ei nfn llogés an gvenage yatu 4"7'3 uuj%4 0)6331' 02%

60 659 659 530 586 647

65 676 684 570 604 658

70 704 706 596 026 669

75 729 730 609 640 685

80 751 747 623 651 703

85 766 771 636 665 714

S0 772 781 645 659 713

95 776 788 655 657 718

100 779 794 661 648 732

105 781 800 669 055 741

110 781 808 676 645 733

115 782 812 682 649 734

120 783 819 693 648 731
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HYSTRENE (r) 4516 (stearic acid available from
Chentura Corporation), 0.18% METHOCEL (r) EA4AMP (et hyl
wa@edosobnse derivative comrercially avail abl e froMUSive7/082539
Dow Chem cal Conpany, Mdland, M chigan), and 0.028%
DONCIL(r) 200 (a bi oci de commercially avail able from

[00186}e DolixaRue 233 2Fokbany, Mdland, Mchigan) is m xed

with water and M CRONAL (r) DS5001 (phase change mcro
[0018Ghpsul Asbeudidfadl eqfeoomdBpSisjon havinglaasdshposiunt af B8IRY, water,

o B el ek 0 R ol Fonian 4 Rl e ARDFAGE® 5200

h § 0 ®
TSN Sypa e RSN Ry, 1 2% UNICID® 35

cEnment- a@daibtemledl flrgmlﬁwlier-!li’ﬂﬁelnte & drpb dliheihryic Cﬁﬁ@m:f the formula
] Ltt th.a wire beater. The blend is m

FBR b CORM. SWHRIR of FRorBbd Gk AP tarboRnds) 1.02%

PHYSTRENE® 4510t BtcadiO ULRBhvdili®1d THRAD d:}%en%rafae@%qs?ﬂétﬁm) 0.18%

the back of a 58% polgest er/ 42% acryl i c uphol st'er

fMﬁTPEO‘EEIM A ME (mbthy qu}@lﬂcgshtdeuﬁat%&oginwranﬂymsvaﬂable from The

fF o%t Bﬁgm}p acé)%%a y’al\}éfﬂﬁ’gd ﬁ/{ll nc@gsgﬁ& %%g? aIPES%q‘Ig 200 (a

tiopiae atanimecefallgp prakbleR iRy ﬂ&cﬁ@ﬁ GRecAIUI®Snpafile Midland,
resul.ting foam hei ght, foam vvelg Lnd foam density

Apdris nﬁxq%\b‘fl@ yater a1 MICRODPIS PSFAE! f(mm charge micro-
SRR R M4 faRl AR Sl HRTH bt sven

plndhe by be]ows eftteadixnat iesmktd end pbvobgdreten Lfsatgr 4 Bo@@ﬁ’old high

(B PATLAE e S EE it A IHOTREIS TER™S. The mxture i

i v :
Zﬂé'é(?gliigghoéoﬁggﬁﬁ/olngf g%ﬁh%%?gri 'uﬁd&. ﬁgbd t}g):e %'trﬁngur?ﬁxer fitted with a

h\yuhs b%itdle Plsbiend \imsll?a'i!ﬂd@dhlgb spOdl ﬂ)rg! winues theeby estraining air
0 n dLS on conprising 49% water, 46.6%
é@&fﬁ %Z%Btlh(an et hyl ene- oct ene copol yner
orrmer,}gll1 a#W%‘ avai l bI e from The Dow Chem cal Conpany,

[0018%) 4| an s gaiepd opin t@mb@?lgef 3 85orelesiwHg mastlic upholstery
g*él&t@% gﬁggér b Mﬁ%h? % 2‘5% %I‘ne gﬁ 1?31110(91 {oné’]ﬁ‘&éht o% 5’5 inches

aS an-aver a
\(él4umm)f %di]@thﬁ@))lacdg%rsa Bhrd Kl ﬁ)mexd alﬁ%e‘ﬁTeE%?iﬁk(tdin)lperature of

SRS ERBnT k) Yoo a0 PR FrUInE b Hapes Toigy susam, and
ME&'H%E&{ere EAMR i TR41BYl cel | ul ose derivative

comercially avail able from The
Table 9.
Sample Ex. 22 Ex. 23 Ex. 24
MICRONAL® DS5001 | 14.07 grams | 37.51 grams | O grams
Aqueous Dispersion | 110,05 grams | 110.15 grams | 100 grams

Water 0.00 grams 7.75 grams { grams
MICRONAL® DS5001 20% 39.9% 0%

Dry Foam Height 5.77 mm 5.96 mm 4.82 mm

Dry Foam Weight 436 g/m” 862 g/m” 203 g/m’

Dry Foam Density | 0.076 glem® | 0.145 g/om® | 0.042 g/fem®

[00189] The foams from examples 22, 23, and 24 are placed in a forced air oven which
has been preheated to 70°C. Thermocouple probes are inserted between the
upholstery fabric and the foam. The forced air oven is shut off. The temperature

versus time behavior of the foam/upholstery structures is given in Figure 2.
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Dow Chem cal Conpany, M dland, M chigan), and 0.05%
DONCIL(r) 200 (a biocide comrercially available from
wab@sbsaizChem cal Conpany, M dland, M chi gan).pdhes2007/082539
m xture was vi gorously shaken to disperse the al um num
droxi de powder into the liquid, and then was diluted
[0019afth oixagnpledd water. The nmixture was then mixed at
hi gh speed for 3-5 mnutes until a froth is generat ed.
[0019Thi s f3odie mfsalalppiuneﬁydlmxtdh@obaiek vaf addedeot 1087 fgadfi dincaqueous

L inch stand. The froth-1ad
B e R SRR AEEd 7 DB i e ESBYGEL AgRO st ene-octene

fyfer 25omith & 9 V%l%lef?orﬁf The\®o? CBRAidaP"
O(?%]?I n ei‘roam U{\Ioca)ll The foam fabric str uétagr%ﬂlﬁ%y’ Midland,

oelirdvigand o2 By UNKE T 366 dar monkesdd i divdneb doen BakeraPdtwdina Corp.,

Eba oo MR SRR CRINITRTION, SheSoiQhnfisises e

Stfanista 3Fegts Mefaflothdidr 19908 TEPANILBUY AT (Tea Lauryl Sulfate,
Characteristics of Cellular Pol ymeric Materials the

farneraty @vailabicfromeStppas/Clameical EmpasyoPayhfieldnliingis, 0.35%

PUETHROCHLT v Bh S SRTRE LR e Uho gl bhhiaPlp.fom The
i Dow [ithefndenin batpahy, Midland Miehigdr)0akA3].0 b iD@wIEet B0q@ Biocide
to the Uﬁe of éﬂe di sclosed foans in flane retardant

feoprmEcialy j vpid Mals Bewn Chemical F@mnaﬁ%t Millgnd,olichigan).
he REESRWasivi &Hﬁél? Qlﬁe}k@ﬁ td Blsp @ eba)fu la/dromde powder into

descri ptl on. ther t OarTB ose
shebipfidcaid lﬂaerﬁ wasi dllsied a‘bﬂxﬁ“ﬁb‘.e gtof emralterc [Ths mlstnmeﬂd/as then mixed at

denln he i nsul ati ter al s,
I S o e s e sl s He Uy pscpbligifbe back
NgRY 1Bl FIridl usirlg0Q 394 stV Agess@fede nﬁﬁcﬁcﬁﬁnéd%n fabric is then

di scl osed herein may include one or nore of
frordeduptagn anceasectios ovem a7 Wit far BF grintonth drgfecn‘ff fhnend form
ﬁﬁé@kﬂﬂ %mgddltlves may be possible because of the

pen cell structure produced in the frothlng process.

he 0 n eII t.ructure may exhi bi.t desirabl

(00197 5 per a@oﬁa}%’t’lﬁ SUPELS $%ﬁet%@fﬁhwpe@urfgé¢sa§b¢dcaw€ has a
EINS hﬁc %F|6lﬁgfn}2f &Ry aCrARPULGALI ON8. 1653%&&2 W E:? tested for

n struc e may be generated thr
d&mrmblh@ a¢nording dot .S | DRB6a StaadidniTes| M@ﬂeudl fogr Hﬁ)rlzontal
qgclose cel.l .foam

oo e R Gl cleate, AAEEHa e den dric sucure

wirdheet a bhe p’ﬂ@%@aﬁén 2y oD} 9 WEh BESRS colmpMid 8 FvBe11 cm in 3
invention has been described with respect to alimted

reiRBier fesra conbiebimaerekwith no demeketaident inphe feemafebrigtiycture.

appreci ate that other enbodi nents can be devi sed which
[001930 notWUéqDa&'ftreﬁwsrtDtthe use 0p theodisdlbeedi fowap tin dAamasretardant fabric

di_scl osed. herei

articles may have been made, no limitation on the present invention was intended by

such description. Rather the foams disclosed herein may specifically find use

absorbent articles, sound deadening materials, thermal insulating materials, packaging

materials, or other applications where foams may be useful.

[060194] Advantages of embodiments disclosed herein may include one or more of the
following. Access to foams with high loading of flame retardant additives may be
possible because of the open cell structure produced in the frothing process. The open

cell structure may exhibit desirable properties for the resultant foam including
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Accordingly, the scope of the invention should be
limted only by the attached clains.d ains Wat is
w@ba@asnen2z s: [1] An aqueous di spersion conpri SPODUSE08)/082539
a thernDpIastic resin; (b) at |east one stabilizing
at | east one flane retardant; and (d)
w&lﬂéﬁwlty[@}i sphded doretbsc @pgly@tlgm&a rFusthes thg open, cellisemetiure may be
t hyl.ene
%ﬁno%% % @?ﬁ@? h‘b&]ﬂ{gﬁéb%aﬁg | e%@ ltO 1 C?uéét ep%gl}ay}_f;g} ope&nng of a
pOIOWﬂ ogly fene Wm@ﬁﬂ%nﬁams POy FBierated uftdrt dniggkiemperature

oly onbl ations thereof. (3] The aqueous
%’ﬁ{%&g}s nEB‘flt Hifnge W&lwma agentame ret ar dant

conprlses at Ieast one sel ected from an inorganic
[001954) t | Ahilenthareemtine has bhed égsenmdemthmgmum a #mited number of
ph ate c a a nel am.n
PRRRIRL s RIRR YD 7 R P SRR 2 A ST rcnts cn b
didepssdswhithado fbtaliépat, frdeihei Rop8f &e ln%@ﬁﬁono&edifs!:l%g&l herein.
retardant conprises fromabout 5 to 70% of a total
wecegidingty, thescopreelibp inysniion shesldrbe lirnidedaanly b thte atinehed claims,
stabilizing agent, and the at |east one fl ane
retardant [5] The aqueous di spersion of claiml,
further conprising at | east one phase change nmaterial.
[6] An aqueous froth, conprising a) a thernoplastic
resin; b) water; c) a frothing surfactant; d) a gas;
and e) at least one flame retardant. [7] The froth of
claim®6, wherein the froth conprises fromabout 15 to
75 wei ght percent conponent (a), from about 25 to 75
wei ght percent conponent (b), fromabout 0.1 to 10
wei ght percent conponent (c), fromabout 5 to 50
wei ght percent conponent (e), and wherein (d) is
present in an anount such that (d) conprises at | east
10 percent of the total volune of all conponents
present in the froth.
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[8] The froth of claim6, wherein the frothing
surfactant conprises at |east one of alkylcellul ose

wetbdsnsz12hydr oxyal kyl cel | ul ose et hers, hydr oxpel/kg1007/082539

al kyl cel l ul ose ethers, guar gum xanthan gum and

pol yoxyet hyl ene resins of at |east 20,000 nol ecul ar
wei ght.[9] The froth of cChims8, wherein the frothing
surfactant is present in an amount of from about 0.05

What tscclatmedis: 10 wei ght percent based on the dry wei ght of

[1]

[2]

B3]

[4]

5]

[6]

[7]

[8]

component (a) [10] The froth of claim6, wherein the

t Aaraeetus Aspersiodothptigihgconpri ses a pol yet hyl ene

hormopol ymer, copol ynmer, or nul tibl ock interpolyner; a

pol ypr opyl{@he thrsmeplestyamesin; copol yner, or nul ti bl ock

I nterpoly X Laations thereof. [11] The froth

of cIain1g$5aﬂ§%%%§g?ﬁ§%5 %nggt one flanme retardant

conpri ses (ky emeaddont flamt ectd@apeugent of a total weight

of the thernoplastic resin, the frothing surfactant,

and the at(d) 83 one flame retardant. [12] The froth

0 (=Y T - el Net fla d ises at .
A oRUTAS CREREL B i, " FRsleB E R pRARYY FSR Bhumpriss o
[ mlyﬁhglgmmhorgapd‘lgmag enlaﬂgidgn; @ﬂ‘nﬂﬂ'ilﬁlﬁioqlairmé}pﬁlpﬂﬁt;ga poly%ropylene
conpound, a borate conpound, .a nel ani ne conpound, an
BB SORMER P ™ lg}oc#ﬁ%temo&ww comiyatigns thereof.

fohd AflcoGOMBIdrabNEF Ao 2SEH&GBANAE A9RE ‘?ét?ﬁ'l%nt cfoklﬁiﬁs@& least one
froth of claimé6, further conprising a Tibri ra

f $cthented frdra anencegirad sal, 46 jntdmesspetna beloperfatan@npeuad, dagifosphate

f oam der,i ved from the, agueous di spersjon,of claim 1.

[ PR Rt SPRPP YA Tt AP SAEPP L e PP Bt Frereot.

t ge SQUE s QoM 0PElafh ) Whéeinlthd ht 1B ohO BMME Fetli@hiBomprises
16, erein the cell size of the majority of cells of

t fiems et P aagso Isétankeiah vadighit of5thg iliert@oBistiv cestngthe [t $jast one

ngbifigﬂg]ggén%,cgnait@e%tgﬁﬁy\@x‘fer@%g }ett]zgr afm(%.am has a

hori zon urn oOf [ower than a

NOie hyeoves dedparsitanty claith rgl fugAeiptEnBeEay di RAst eneABHMe change
D4986 Standard Test Method for Horizontal Burning
chdrHeh eristics of Cellular Polyneric Materials. [19]

TRE £ 0 abuckahpidife Wherein a density of the foam on
a dry basis I's betvve%n 0.02 g/cnB and 0.30 g/cnB. [20]

A net hod aftermgehstiatesing a f | ane ret ar dant
t her | astic foam from an aqueous di spersion, the
aqueou?d di%Persi on conprising a thernoplastic resin,

wat er, cyandrodhifk aifddiahicng agent, the method conpri sing:
addi ng at | east one frothing surfactant to the aqueous
di sper®i émat;énflorm a ni xt ure;
e) at least one flame retardant.
The froth of claim 6, wherein the froth comprises from about 15 to 75 weight percent
component (a), from about 25 to 75 weight percent component (b), from about 0.1 to
10 weight percent component (¢}, from about 5 to 50 weight percent component (e),
and wherein (d) is present in an amount such that (d) comprises at least 10 percent of
the total volume of all components present in the froth.
The froth of claim 6, wherein the frothing surfactant comprises at least one of
alkylcellulose ethers, hydroxyalkyl cellulose ethers, hydroxyalkyl alkylcellulose
ethers, guar gum, xanthan gum, and polyoxyethylene resins of at least 20,000

molecular weight.
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[9]

[10]

[11]

[12]

[13]
[14]
[15]
[16]
[17]

[18]

[19]

[20]

[21]

[22]
[23]

adding a flane retardant; frothing the mxture to
create a froth; and renpving at |east a portion of the

wowdsnsiiez produce the foam [21] The met hod of pCcl/asrmn7/082539

20, further conprising: coating at |east a portion of
a substrate with a layer of the froth; and renoving a
rﬁje&(ﬂh wi ghaimite kam ther lovthingeuffrgtai, is ﬁ)ﬁ@]:ntThe.nrmtdmod of from

ol ot b et et SR DR 3e  SRE BT somponat o).

fmnfr&ﬁsofaclémbsl bvhateﬁldtm&lﬁf&p@me et (Hh@npisBPd Riyethylene

claim20, wherein the thernoplastic resin conprises a

fompppbmes, 1 €9PelympERS5] orrhémﬂﬁblhd@ dfitegpcdymen24, a wipstgirepylene

BBl bR R B SRR fRe BB Rk dr B RBrions thoreg.

PRicyfpdtb py blafte oh afeRed therk leatiagel flamey net@(ﬂaliﬂ‘dbﬁl' R GOm about 5
i nterpol yner; or caonbinations thereof. [26] The method

éf 781rgroenbet a g resightiqidhe therrmoplatisrgsing the drobHns e fagtant, and
tﬁ@&tieé%f‘gnéﬁilrﬁghe?%dgﬂ t0man inorganic salt, an

i nt unescent ogehat ed conmpound, a phosphate
corpfohdf clair or wherenmhp dﬂlamé retardagl comprises anipast ode sdeded from
conbi nat.i ons t her eof. The thod of cl ai m 26,
e Ra LiagRgEeen e?i a%ﬁﬁ Pd S@EPQNG; @ RRPSPYRAE compound, a

RLEEEGHp SN alcUimiRs H&rﬁ%&fn@xﬁﬁﬁcﬂﬁinm BREHT
hydr oxi de. [28] The nethod of claim?20, wherein the

flderfrtonpelages, furtben ebguising a gha3@obhapye mtegiat flame

T t hod of .cl 0 th
i iPth AL claih B u e PEE g T T5Hhob Sepet- SO TS g on
ANBSend@sl ffamd R dahi & e dRdd Hontihdidqidoud dlsgbﬁfo@dfctdihﬁ 1,

coating is performed w thout an adhesive.

rfit piesir-cs L Thaneg netapdant fgear derived Hont Bgrmahensts érodmfﬁlmw ®n
al“h%eraIQ %? ﬁurﬁ q@%ﬂ&e{n tﬁg]ggb\g% eéfth?g?? r%q%r[]gelfs Lkg e ¥oam ranges

portion
G:Ieazvmﬁﬁout\/ﬂ‘laerdem@%ﬂnerodisspersi on further conprises a
fl arre r et ar dant A foam f or med &%he process

ihgi g §f C{aga]iémgerﬁw&ﬁ? rang hay ahasonigh By pngth gf 8@“&@@ lower
P qéﬁ‘tﬂfain% edaed: alhg) sﬁnﬂ@h ra%ga}gm o?fA?fMl 82536 Sandard Test

portion of the water. aim
Wiethed mrmlmilahﬁunmn@‘ﬁﬁamtemsilcadﬁl@dlh;dan Rrrlymmc Materials.

T@%ﬁ&g&gﬁ,{laﬁ% ]IGT%f ?1?? eI}si%yl gfl t@e %gam Vg?lear c?rly%atsig ?s [)gt%vrgen 0.02
g/em’® and 0.30 g/em’.
A method for generating a flame retardant thermoplastic foam from an aqueous
dispersion, the aqueous dispersion comprising a thermoplastic resin, water, and a
stabilizing agent, the method comprising:
adding at least one frothing surfactant to the aqueous dispersion to form a mixture;
adding a flame retardant;
frothing the mixture to create a froth; and
removing at least a portion of the water to produce the foam.
The method of claim 20, further comprising:
coating at least a portion of a substrate with a layer of the froth; and
removing a majority of the water from the froth.
The method of claim 20, wherein the foam has an open cell structure,

The method of claim 20, wherein the foam has a fibrillated morphology.
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[24]
[25]

[26]

[27]

[28]

[29]

[30]
[31]

[32]
[33]
[34]

[35]
[36]
[37]
[38]
[391]

[40]

[41]

[37] The foam of claim 33, wherein the foam has an
open-cell ratio greater than 75% [38] The foam of

wabaisnsA32 wherein the foamhas a fibrill ated PCT/US2007/082539

nor phol ogy. [39] The foam of claim 33, wherein the
foamis |ayered without an adhesive directly to a )
flgrmehoq w‘myx]lalm 3, méhotyran Hicghormpplastia cﬂsmecmmsma pelyelefin resin.
t her | at iNg teri i nsul.ation
fepeéﬂ?])d C(I‘iafg Ulﬁllnh gZ’QL %6%% rtﬁgﬁ)s %Fogelz}e fl resm galaxprnl%es a poiyethylene

MatipbBAnerOr capdl Eﬂﬁeoﬁahﬁuiﬁlﬁlo&@nﬁﬁieﬁjdﬂﬁn&he 4 og@whopylene
cl ai m 33. [41] Tﬁm nmet hod of claim 20, wherein the

f mﬁp@mé@p@wﬂ o asultiblogle inigrpolysics e cogpinagens thereof.
r'lﬁ'l%' rﬁé{ﬁé)d %Eﬁi 62$vhg_1%ﬁl i ks Eﬁ@n@ gllnééses%%agﬂ dhe stelected

oam cr ea nprises ercen
rfesh cimalinosgdrad . sa{t43}1 ihneneretdipd bilogdrated édm;a@ﬂiﬂr ed phosphate

the foa reated conpris fromO to 8 wei ght percent
rcegxpawlﬂ 393(%? compoijnd Tﬁ@ei?é'iﬂﬁ%ﬂo%l”%daﬁﬁ @inbipgfionp ghereof.

eﬂ%btﬁi)@ @f cféﬂ?tiw% feih Ql?éfn&) B L1O08 onc?@% ?H%%g[ir?n{ejselected

W th ayer of the roth The net
TromAlenenum hidrok alermi amgacsmpénydm[de structure. [46]

PG Rk et 28 Tty B Rom St e FpmTBe p ey weigh

Glaaldpedflanyher ei n t he pol yol ef m reS| n conprises a
pol yet hyl ene honopoi ynmer, copol yne or nul ti bl ock

ﬂ?heemgbbcj/ﬁéldalra %@Wﬁf@pyheeﬁ@thﬁmmdﬁwme rangingpoPyn® P4 to 0.45

rml tg'l\?,,'e ck.interpolyner; or conbinations thereof.
fethod of claim 41, wherein the flane

r[&teaﬁ@tmtt oiCcQﬁﬁflﬁ @heddin HRABDhHONE peabetddelithdu® ah adhesive.
i norganic salt, an intunescent, a hal ogenated

&Bwﬁﬂh%d oficlpid 2 phsbeciaidhp nmyhasa fensiy oo dotpdapig ranging from

ereof. [49] The
aEaE R e e P R R Sl AN
Clarpnétbebotlaile2s twhenen el dgteetbf fuotheadoumrsesa flame retardant.
hydr oxj.de d magnesi um hydr oxi de. [50] The net hod of
c‘%/ ‘E‘Pim %@F}&I%O?%éogqﬁlﬁ%’?é mprises from about 5 to
A YV Ghiin 83 a0erERl BE IR relapddnt THEadBBTARA 10Rf removal of at

cllaim 41, wherein the froth has a density ranging from
Oefﬁﬂap@m@wﬁt@/\m‘@ on a wet basis. [52] The nethod of

gll&%iéén?lﬁ g)f claim egg xrx]rhérgf% & ﬁgulmra] 9et£r%la1%elg E(?Jeg%gior .ot ggtﬂ}ng.an

The foam of claim 33, wherein the foam 1s an open-cell foam.

The foam of claim 33, wherein the foam has an open-cell ratio greater than 75%.

The foam of claim 33, wherein the foam has a fibrillated morphology.

The foam of claim 33, wherein the foam is layered without an adhesive directly to a

fabric.

A fire barrier, a sound deadening layer, a thermo-regulating material, a thermal
insulation layer in clothing, an odor absorber, a padding material, or a perfume carrier

comprising the foam of claim 33.

The method of claim 20, wherein the foam created comprises 20 weight percent or

less residual water.
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[53] The nethod of claim4l, wherein the foam has a
density on a dry basis ranging from0.02 to 0.30 g/cm

wa@bdosnsrierrovi ng the at | east a portion of the Per/@62007/082539

[42]

[43]

[44]

[45]

[46]
[47]

[48]

[49]

[50]

[51]

[52]
[53]

[54]

[53]

[36]

[57]

[58]

[54] The nethod of claim4l, wherein a volunme of the
foamis at | east 60 percent of a volune of the froth.

[ By mathod afeclaiay h.dkireiarthe dpam copfndi campises fpgpPite 10 weight
%gcgnpges@ é{g claim 33 di sposed on the fabric. [56]
e

arti cl ai m 55, wherein the foamlayer and
t e hethodcofl dyier 44y ehéeiethewiohimotttatad canhpasdsvieom[ BT 8 weight
The article of claimb55, wherein the foamis at |east
garesrhresiduplBtenated in the fabric. [58] A laninate

Oﬁ%bﬁbé?gfdﬁﬁﬁ4?tfuhﬁcﬁ%rr@ﬁ§m Layer of the froth of

claim6, and east one substrate | ayer on which
t he framting atyleatst @@))mosl cxlfms:pb:&tm wbll p 5Bk Gﬁﬁhe lfimihi. nat e

claiLm5 wh t | east o strate
P Liyn8indt 5P gt Sh ket hnd Bguitiasnt B0 GRSy or o
f DR het®od B?Elﬁﬁhﬁ’hﬁ%ﬂ&elﬁtﬁlﬂ,ﬁﬂle@ﬁoﬂléshﬁkesﬁl U&Hﬁ&e@ﬁ polyoleﬁn resin.
nonwoven fabric, fiber gl ass, or a nelt spun-bonded

e Irtﬂtlmﬁnefrﬁta@m 44, wheen thel potyolafie desin ragotpaises a polyethylene

SRS ool b TN PP PP s
flﬁﬁmﬂo@tﬁér éd@pplynserasthanieidiock 6dib Efyﬂldradﬁcﬁﬁﬂ)ﬁ&tlons thereof.

st ruct ure of claim 60, wherein (b) the at |east one
of slpép 415 veherei thedlanoraiddans pempgpeszat dgpshpneselected

shget, 0
it e W i
rmmqfquaﬂ a haaat cﬁm@ohrmmmﬁlﬁﬂmstcnmpbmmbam carhisihan 6@ thereof.
%ﬂ@bh(%fglggg% o E‘é@l%ﬁgle ?I?C%%ﬁe}lle?-e SLe qislggfégrleeagtt one selected

Sﬁ&ﬁ%ﬁ&ﬁﬁu@h}@hﬁdl&@ aﬁﬁm%%&ﬁinrhyhﬂ%é@am | ayer (a)
conprises at least a first and a second | ayer of the

fBaml@ﬁlOd loAckim 6], whecinttbe &am cdrapifides dtonl ayoat 5hag0% by weight
n3| %% ffer ent fromthat of the second |ayer. [64]
#ardant article conprising the | am nated

SI‘BidJﬁl‘éﬂfo@ o¥fclimad M vakreih 6B frbiH PAM eRYirahdigs f0R) 084 to 0.45
e ok & et basig, =1 1 and

The method of claim 44, wherein the coatin.g is performed without an adhesive.

The method of claim 41, wherein the foam has a density on a dry basis ranging from
0.02 to 0.30 g/cm3 after removing the at least a portion of the water.

The method of claim 41, wherein a volume of the foam is at least 60 percent of a
volume of the froth.

A flame retardant article comprising:

a fabric; and

the foam of claim 33 disposed on the fabric.

The article of claim 55, wherein the foam layer and the fabric layer are fused without
an adhesive.

The article of claim 55, wherein the foam is at least partially impregnated in the
fabric.

A laminate comprising: (a) at least one layer of the froth of claim 6, and (b) at least

one substrate layer on which the froth layer (a} is disposed.
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(b) at least one flane retardant; wherein the at | east
one flane retardant conprises fromabout 5 to about 70

w@essesii2nf a total weight of the thernopl astiBCT/@S2007/082539

[59]

[60]

[61]

[62]

[63]

[64]
[65]

f6o]

[67]

[68]

and the at |east one flanme retardant. [66] The foam of
claim 65, wherein the flane retardant conprises at
| Bhestamyrse getlaist 8% Whenein 4p) the ot lgastione selistratedayer is prepared from

[ a_hal o at ed conpoun hosphat e

DIERES oy 106° B8R0 SRR eBLBEBDRLE vosor ron
Coin abiiq fibetdhek,aafa méIbunfonaslSOMS]t BicHREhaAR.
conprising: (a) a thernoplastic resin; (b) at |east
ofrdagingisd| staictyse eqyaprising &) ahleapteanst lapsreofghafeant hfiplgin 16, and

= 1 ous: froth
TSl bttt R e APAVES Lot
fTiod himigatedistfradt@ndf, clahn 60,0@ksreian®) ele af lch@aglk MBSrate layer is

phase ?ff;angel material.[69] The froth of claim68,
VLR BETRa TF¥eD 0ha dobra Vesnanlestic abesyor fins wpsemes gy woven
PEH&E Hbc AR ONSHL %@?,bo 5&18 a%logfi Ptu%lgg wei ght

percent conponent , Trom about 0 wei ght
pErecleminat@igiimaent of ddim 60, ovheadio tite Hamdaysd (aydiaghtdensity different

percent co ne (e), and wherein (d) is present in
aﬁmﬁﬁ%qﬁﬁfs%gﬁte t (d) conprises at |east 30 percent

0fhd RfidBéBstricalrt 8 cRim a0l WherRPNRYhEmA '

froth. [70] The froth of ¢laim 68, oAmAERS QA odrflrtsRE at least a

| fersks ancopsepsimdayateine foam exficldime biypmid selseréinahe dbgiueyd has a
: eglig;?&i?%@{ %rg}nathatv\gﬂgﬁhﬁteﬁ%;dglt he thernoplastic resin,

one st abi ag\gent, and the at | east

of €laplasiardahedrg ele MBingFikiak the l4dhinaldiestiuc @i dodlaig] 6. M 68,
wherei n the phase change nmaterial conprises at |east
o EOURPYBPRENE T om a mi cr oencapsul at ed wax, fatty acid

o oo (OB Rabdy iy ces, and corbint o
di sper si orb)odt ledsavm Bafue retardant;
wherein the at least one flame retardant comprises from about 5 to about
70 percent of a total weight of the thermoplastic resin and the at least one
flame retardant.
The foam of claim 65, wherein the flame retardant comprises at least one selected
from an inorganic salt, an intumescent, a halogenated compound, a phosphate
compound, a borate compound, a melamine compound, and combinations thereof,
An aqueous dispersion comprising:
{(a) athermoplastic resin;
(b) at least one stabilizing agent;
(c) at least one phase change material; and
(d) water.
An aqueous froth, comprising
a) athermoplastic resin;
b} water;
¢) a frothing surfactant;
d) a gas; and
¢) at least one phase change material.
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[73] A foamderived fromthe aqueous froth of claim
68. [74] A nethod for generating a thernoplastic foam

wo cansiosa12aqueous di spersion, the aqueous di SpePST/0R2007/082539

[69]

[70]

[71]

[72]
[73]
[74]

[75]

[76]

conprising a thernmoplastic resin, water, and a

stabilizin gent t he met hod conprisin addi ng
| Bhstroth 9k clrp OB w@ergmrth%l&@@rﬂontp@swﬁora@ @Wé to 75 weight percent

d&o?r@a%h&}t‘tg}, Eﬁg’f% aul Jgﬁ‘t o d ps ’?B Weieht %ngc'e@t?ce Tldienby, ﬁdﬁg Hhopt 0.1 to

r Enw¥iighopatenk easipoenp (xr); Ifﬂﬂln about Isao\@t\eél glhtq)epcfand U@lﬁponent (e),
the foam wherein the foam creat ed corrprl ses 20 wei ght
percirrep (d) s peesprisingamanat grch ﬂ[laﬁﬁ(]i PRI ot least 30 percent of

Ctﬁé'ﬂftél%ﬂﬂn 8192)11 xﬁaﬂbgﬁgﬁ'@rg}ééﬁt' e and (b) at

| east one ase C ere| n the at | east

Ohte: fodth b clakmm@ewhaﬁe&r thalat teastpmlespdaasa‘ dhangcadneigtiabednaprises from
out 70 ent of a.to of t.he e

61% of atete] We%hwﬁtﬁ% thaefmﬁ gie 1558: thrakleagpgn glebilizing

NReR hl‘?dtheL'Jﬁ:hstm@ phe@MhelgGhakia /5, wherein the phase
change materi al corrprl ses at | east one selected froma

Miler eticapslairatdd wimxein fthe u)ina@cq:ldmgq: n@trhaé reomppaisesf A kpast one

selecteﬁyﬁjom a micrc‘r;lé]n%511535.(1),15‘[1&%&1 aL] oﬁay ac% or esther paraffin, salt hydrides,

and combinations thereof.
A foam derived from the aqueous dispersion of claim 67.
A foam derived from the aqueous froth of claim 68.
A method for generating a thermoplastic foam from an aqueous dispersion, the
aqueous dispersion comprising a thermoplastic resin, water, and a stabilizing agent,
the method comprising:
adding at least one frothing surfactant to the aqueous dispersion to form a mixture;
adding a phase change material;
frothing the mixture to create a froth; and
removing at least a portion of the water to produce the foam;
wherein the foam created comprises 20 weight percent or less residual water.
A foam comprising:
(a) a thermoplastic resin; and
(b) at least one phase change matenal;
wherein the at least one phase change material comprises from about 5 to
about 70 percent of a total weight of the thermoplastic resin and the at
least one phase change material,
The foam of claim 75, wherein the phase change material comprises at least one
selected from a microencapsulated wax, fatty acid or esther, paraffin, salt hydrides,

and combinations thereof.
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