AQUEOUS DISPERSIONS DISPOSED ON GLASS-BASED FIBERS
AND GLASS-CONTAINING SUBSTRATES Background of Invention Field

wolihedryegtion 100011The present invention relates generaiy 49, & easS 5
dispersions and dispersion compounds, Background Art 10002]Long

fiber-reinforced thermoplastic resins have been widely used for various
industrial product comgonents because they possess excellent
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with a thermoplastic fésir in"an“éxtruder, nownt ong
fiber-reinforced thermoplastic resins can be made from long

flber-relnforged thermoﬁlaE tgk%qklniggrgﬁ %,mll(gg)%o{l?lmng flber-relnfor(_:ed
thermoplastic concentrates arc Knownto be produced by melt pultrusion
processes. In melt pultru5|ggéiggltk)tgr ?}Lraeng is pulled through a

thermoplastic melt and becomes wetted With the molten matrix polymer or

arrier resin. Post forming or stripping means are used.to set a consistent .
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50ctsrPOuneight percent of the weight of the concentrate. Owing to the
high viscosity of thermoplastic melts, incomplete penetration of the fiber
with resin may occur during &ﬂ%@#ﬁd%"ﬁchieve adequate penetration

of the fiber strand by the melt, pultrusion processes generally use very low
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long fiber-reinforced thermoplastic_concentrate can have deleterious
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from long fiber-reinforced thermoplastic concentrates.

(0063} Long fiber-reinforced thermoplastic concentrates are known to be produced by
melt pultrusion processes. In melt pultrusion, a f{iber strand is pulled through a
thermoplastic melt and becomes wetted with the molten matrix polymer or camier

resin. Post forming or stripping means are used to set a consistent fiber content.

[6004] However, fiber levels typically do not exceed between 50 to 70 weight percent
of the weight of the concentrate. Owing to the high viscosity of thermoplastic melts,
mcomplete penetration of the fiber with resin may occur during pultrusion. To
achieve adequate penetration of the fiber strand by the melf, pultrusion processes
generally use very low molccﬁ}ar weight thermoplastics as the carrier resin.
However, even low levels of low molecular weight thermoplastic carrier resins
present i a long fiber-reinforced thermoplastic concentrate can have deleterious
effects on the mechanical strength, heat resistance, and formability of the non-

reinforced thermoplastic resin to which the concentrate is added.

10005] In processes described in ULS. Patent Nos. 4,626,306, 4,680,224, 5,725,719,
5,888,580, and 6,045,912, a hquid polymer powder dispersion is used for

mpregnating the fiber strand. The thermoplastic powder, typically & low molecular



5,888,580, and 6,045,912, a liquid polymer powder dispersion is used for
impregnating the fiber strand. The thermoplastic powder, typically a low

wihalegiarsyveight thermoplastic, is applied to the fiber strang:MoviRg:Hd1s1s
longitudinal direction through the powder dispersion; the dispersing

medium, a solvent (preferably water), is removed from the strand, for

exEMPIs tyyrhepksis. asterlinicts the frerviopidstevinaieleddnaitedinel direction
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polyeen centent QitheLRMNesiis ferands erihesalids,gantent of the
dispersion bath. The concentration in the immediate vicinity of the strand

j0ogefluctuates @ash deesnet alays CAIGSPORch RS IseMia8r3VeIal ) n the fiber
concentration of the subsequently ,su;{)j{%ied dispersion. Numerous
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number of polymerizable monomers that can be use erefore, the
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produced is limited. 100081Glass fibers, including continuous fibers, ~
SNBSS FoViHgE AP ehoppEa b s eme s traRds i sHave wiso Beanaterial, is
useshtosaitorsevasions pelymenismatiices apdkhavebaem ysehdl Mesence of
reinforcing polyolefins. The glass fibers are typically treated during their
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sizingecompeositipnitiaprpteatdhesfibersiivsubsenidgnb pracessing:and tae few
assist.the fibers in adhering to a polymeric matrix. [0009]U.S. Patent No.
SR S RO ATy BER LIS Ml braeRaty e mmber of
attepuatingiglassofibelfs fromnmialten stredins ofighassddsuigsfartidiom
the orifices in a bushing or similar device, treating the glass fibers with an
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0008 U5, Patent No. 4,728,573 discloses chemically treated glass fibers prepared
by attenuating glass fibers fom molten streams of glass issuing forth from the
orifices in a bushing or similar device, treating the glass {ibers with an agueous
chemical treating composition, gathering the fibers into one or more strands, and
collecting the strands as chopped strands or continuous strands in a multilayered
package. The agueous chemical treating composition includes one or more amine

organc coupling agents, an aqueous emulsion or dispersion of a carboxylic-modified
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100101W02004099529 discloses a drywall tape including a web of glass
fibers and a coating disposed over a portion of the glass fibers. The

coating comprises a resinous binder that is at least partially soluble or
dispersible in a joint compound. The coating is further capable of forming

an adhesive bond with the joint compound when set. 100111U.S. Patent

No. 6,80481685 (MMA20GAN31240) diseidises thenapplicationiabhighth an organic
molecular Weighrbfunctionalized polngefi& emulgions ontq , % ﬁPFr?f -
eithef dtiihg the ga\%leSsa?ik?'gP fhanatac uer’inglgS focess orata effler%tééne, fomne
obtaipdieintoreed potydrogytehezcomposites with a high mechanical
performance. [00121The polyolefin dispersions used in the patents and
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coating glass fibers or glass-fiber reinforced articles include U.S. Patent
Nos. % ¥3inaps bagy1 bas inal 5oy 2ate!lyowishk igrddsreditdaniproveint
these.gngpther fikerhasedsainiicamant sirasties HHIRMAMBNES with the

needed may include adhesion between the fiber-based reinforcement and
additiSHAICEBIRYEHERTSBFH structure. In addition, enhancements to the

ility to fqrm agticles, usi e re ucture may be desirable. . :
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an artiglie, ithedenuéih ok g frisinon Aizply ing v edmpoouredi¢osaonto glass fibers,
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dispersion com rlsm%: ia) a thermoplastic Tesin; (%S) a dispersion
stabiligingmgénolsprdreenatempesiovinghat legsnze gonionl oftheamier.,
[0013blin a second aspect, there is provided an article comprising: a
(0023 poundlifecapkede i siserios oredgiastiediiaimngsupytagations noted

whergidhe Lampaundatdhentime PHe9nlacHns MR Isadi ARAGUEAN Srafted
dispersion comprising: (a) a polyolefin having a deformation temperature

of ledROtHaRY gt (ﬁtaeaigﬁé}%wgfawﬁfzmacaﬁsr&?ﬁﬁw @awafbﬁﬂwwm ss-
the cappounddrogaris;aisopified-progertrimihe subsizieand $hersin and

the 5'5’%55%?6'5 formable.

(6613} It is desired to improve these and other fiber-based reinforcement
structures. Improvements needed may include adhesion between the fiber-based
reinforcement and additional components of a structure. In addition,
enhancements to the ability to form articles using the reinforced structure may

be desirable.



10013clin a third aspect, there is provided an article comprising: a

compound in contact with a portion of a glass-containing substrate,

wherein the compound at the time of contacting comprised an aqueous

dispersion comprising: (a) a thermoplastic resin; (b) a dispersion

stabilizing agent; and (c) water wherein the article is at least 92 percent by

weight glass based on a total wgigiahiie glass-containing substrate, the

thermoplastic resin, and the dispersion stabilizing agent. 10013d1In a

fourth aspect, there is provided a coated fiber, comprising: a.compound in
[08¢8Mtact with & pBMiGHRSFa Ji58s 58y sk Widiteth thd CBigotihd e thethe
melhide @heanfiagt ngHCaNPH $ethpr A UEe QUE MiSPeFsi DINgONIRNISIRY t{akémpound

thermoplastic resinéi.,gb) a.disgersiqrj, sta igizing| agent; and g:? yvggerd. :
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statalthickness cind oatiagriayerceithatdempopmdiondhthglassibased fiber

ranges from about 0.1 to 10 microns. [0013eJIn a fifth aspect, there is
[ooRsgyided amethad, @f.coating AdiRes GOmRrising; _RAIYINGRIFEMRAMAHIR in

a glass-based fiber, the compound comprising: an aqueous dispersion
congsinpHBiAPOTEPA therrlBiTashtivisin StbyEtisPErsion Sl hehthe time
of aa(EIAISHFMOVNGQldeasiapation ldheiwalel] 00331410 Hxting a

aspect, there is provided an article comprising: at least one layer of a
el RSRHBTI RSHOSELON AT [B4Bt %é?ﬁéﬁ)&f dEsoE R Bttratad ©)
watsherrRiRitheceoppsnd dapptisesnid) Rppiyplalin havingddelermatiomerein
h tergl egatur ofﬁlgrﬁs than 110C; and (b) a dispersion stabilizing agent; and

° Whars the*ts p%und imparts a modified property to the substrate: and

wherein the substrate is formable. 100141Embodiments disclosed herein
[00i8Rite to almetHuul sbreatitgran aptielede ematide enapiirdigde applyingd in
confaOMBPARGIR A SfasSrEQNIGiRng Qﬁ}gaa%e,t%&%meﬁyegn%w%%@ time

a

an aqueous dispersion that may include: (a) a thermoplastic resin; (b) a
of WRIFerEd FSERBIANT AGBAMUSAHIEINAEP TR REMEVIAdIST TERded H BEIBN (D)
a dRhERgoNalesINRl o lzmhosimen s disclonadinarRin HR/RIG 6 AL AriCIBercent by

including: a compound in contact with a portion of a glass-containing .
weighh St WHeP8in tRECOITBENG AT HEsHIRE GIUBRENG dlaksiaeriptic
resiaQuedlis dispessianthali riayanelude (a) a polyolefin having a deformation

temperature of less than 110C. (b) a

{60134} In a fourth aspect, there is provided a coated fiber, comprising: a
compound in contact with a portion of a glass-based fiber, wherein the compound at the
time of contacting comprised an aqueous dispersion comprising: (a) a thermoplastic
resin; (b) a dispersion stabilizing agent; and (c) water wherein the fiber has a diameter
between 5 and 35 microns; and wherein a thickness of a coating layer of the compound

on the glass-based fiber ranges from about 0.1 to 10 microns.

[0013¢] In a fifth aspect, there is provided a method of coating a fiber comprising:

applying a compound to a glass-based fiber, the compound comprising: an aqueous



dispersion stabilizing agent, and (c) water, wherein the compound imparts

a modified property to the substrate, and wherein the substrate is

formable. 10016 1Embodiments disclosed herein relate to an article

formed from a compound in contact with a portion of a glass-containing

substrate, wherein the compound at the time of contacting may include an
disimgtienusiispaigian) th dtemaypinsticdesi(a) @) théivpopiastabésimgbyat; and (c)

dispersion stabilizing.agent: and (c).water wherein the article is at least 92
Wa{glérg%%vﬁwz%ﬁggﬁgggg lf())ggf grgw z%tte(gtal weight of the glass-containing
_substrate, the thermoplastic resin, and the dispersion stabilizing agent.
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of dNEMEEHAICATRNNNGHIRGRNAS LWt @ IrtionROf s glasschased:ibalnerein the

wherein the compound at the time of contacting may include an aqueous
COMRPERRTSTATRS I Fofn P (Y AR s PIastic FEERGT o ATg}5EtsiEn f Jess than
1 10s@bilizng agent;adde) suatrivehegein thedfibgehas thdianieteuhetivgans a
% f_n 35 micrtont?e‘; ang )[/vhe‘rein a thickn ss\o%a} coatir}g IaX r of the
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jooidp 181 Empadiments disglosediherein felate 19 3 é}ﬁéﬁ%ﬁ%@%‘%ﬁ 29 a"’g?ct?&rthe
Including: applying a compound to agfass-basejg Iber, the compound may
includesthndanpazous dispasiondrciidimgu(d) ta thehmoplastio resiebivpte, the
dispegsiapiabilizing agen aRd (QWAISTdieRAYIAG Akieast A PRIAR.Ot) o
the water. 100191Embodiments disclosed herein relate to an article
havingeERedatisnectaleror 4 cHmptinid trpbsed ciatieard d Pomidiatofand
a glassncnirining.stbstiales whatelithe compound may include: (a) a
polyolefin having a deformation temperature of less than | 10C; and (b) a
[eoeigpersionsiatilizing dertowherainthe conpaurddpatisia padifiedound
property to the substrate; and wherein the substrate is formable.
100201 GtHEF e oddi?éhrg‘rﬂ’&o A SV L S P S HS B8 FE Wiiesg mpound
appare nidrome thiectollewing rdes ariptionand thevagperdechalaitmsay include (a)

a polyolefin having a deformation temperature of less than 110°C, (b) a



Brief Description of Drawings 100211Figure | shows an extruder that may
be used to form dispersions in accordance with embodiments disclosed
herein. 100221Figure 2 is a block flow diagram showing an apparatus
suitable for practicing the process of the present invention. [0023]Figure 3

is a block flow diagram showing an alternative apparatus suitable for
practidisnpthenpsodessind theepresshidnveritiony Dertailet <Dasopiptioh imparts a

10024 LGmbegiments (elple ipatcles ?&%EHE%%!%YB&%E}Q@&}%% e.

impregnating a structure with a compound. In some embodiments, the

[00§gMPOUNdy WhshaRRledi1ay:incidde.a dispersionthatingludes ahasen

polymer and a stabilizing agent. In_certain embodiments, the structure
may B GIRESIhSLEATINER Ik R ethB SRR S ubtRe g erdngthe

glasscepptaining subskiater {9RZel@iNar embrdimeanis kRl it ersion that may
fiber-reinf r.c’:%c} articles manufactured using an aqueous dispersion of

po|ydfé°rPH§‘?- éx PEGHE JGE HidpeAiBR ST IO SRR ey g ey (©)
to coat:fiverikasadisiruciticess intluding fibeeovings ghaidandiakrics)a total

certa epbosinienta, e polyolefn dishersions may coniainat st ong

polyoletm phase as no functiona
coatidgfisirsder hahiligraregnfunctionalized polyolefin phase. Inclusion of
_this unfunctionalized poly-olefin in a coating/binder may result in improved
[00btbperties Fstlen iecitpioveesast ddist anldte dmpatibitidy ibith theheray include: a
COMREREIHSHIN %%&%@-4&92@%%@A}eae'gga@_%%@ GRES0ASEHh the
fiber" refers to glass fibers and natural or synthetic fibers that contain at
Ieastcg@%“ﬁ]gﬁ.the time of contacting may include an aqueous dispersion formed
from: (a) a thermoplastic resin; (b} a dispersion stabilizing agent; and (c) water,
wherein the fiber has a diameter between 5 and 35 microns; and wherein a
thickness of a coating layer of the compound on the glass-based fiber ranges

from about 0.1 to 10 microns.

{0018] Embodiments disclosed herein relate to a method of coating a fiber
including: applying a compound to a glass-based fiber, the compound may
include: an aqueous dispersion including: (a) a thermoplastic resin; (b) a
dispersion stabilizing agent; and (¢) water; removing at least a portion of the

water.

0019] Embodiments disclosed herein relate to an article having: at least one layer
of a compound disposed on at least a portion of a glass-containing substrate,
wherein the compound may include: (a) a polyolefin having a deformation
temperature of less than 110°C; and (b) a dispersion stabilizing agent; wherein
the compound imparts a modified property to the substrate; and wherein the

substrate is formable.

[0020] Other embodiments and advantages of the disclosure will be apparent

from the following description and the appended claims.
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[0027]As used herein, the term "glass-containing substrate” refers to at
least a two- dimensional structure containing glass that is not a

wiheng-fiament or a bundle of mono-filaments. Accordingly, the-r/ss007081525
glass-containing substrate has both a length and a width, and in preferred

embodiments is formable. [0028]As used herein, the term "formable”

refers to the ability tmméﬂﬁgy@mggﬁ}ﬁ mgrg{@jy@g a new shape under
application of heat and/or pressure. WO

[00212008/05¢Z5AP G THISL004/0814525,100201Aqyegus Riapession J0030IMeres i

generally, embodiments disclosed herein relate to aqueous dispersions
an8CBMFUETIdREte HB T ghiRousdidpeisions that are useful for

Gﬁzz'i'npartin .a madified Prop rty to a substrate, such as a glass-based fiber

(0022 a gladdegbhtatiing SebstPitel iraBt slinvERibBuRRHE TS e feigracticing
mayide cantactad withdhe:suhstate in the form of a froth or a foam.
Dispersions used in embodiments disclosed herein include water, (A) at

1002 3least onEithentorplastielk ekin, ding:{B) adispersionstabitzingragent.suitble for
These are discussed in tn%')re detatil. belo%/.v. Thermoplastic resin 10031]The
thé’rmoﬁaétlc r é?r(f?s&)oinc L6 Ehibodifents of the aqueous
dispersion of the present disclosure is a resin that is not readily dispersible

in water by itself. The tergy .resipg adl herein, should be construed to
include synthetic polymers eor o em%%iké r%odsig%d natural resins.

002431003211 %i@ S inembodim IS disclased herein may include :
[ ilastomelr%é aﬁaﬁt)ﬁe{% g%@(ﬁ%fﬁﬁ“ﬂ)%g?;n%rg} an(’sm(g(r?r(:i%e jé/mcgg% %}ﬂeorlftslfilt%rggn ating a
thetriepresticiiesicrigresemidry statimemésihnThis térmctsepeisory staltinelbigied,

intgnded to identify.those &@ﬂnﬁmepmﬁ%sp%s}Lﬁ%ﬁaﬁ@eﬂ%ﬁ%&g@ agent. In

when subjected to standard differential scanning calorimetry (D

evaftatibnc RuEISE - dRstallieusplyRerstexHibigaspaedndttierm khapther
exbiitsasialalivelsgeie- sloReas s seanninchiemperature is increased

past the final endotherrn maximum. This reflects a polymer of broad
[0625melting tangesathanthan apalymerihaving whal is-gereralyeansideredn, an

to be a sharp melting point. Some polymers useful in the dispersions have
o SR OIG PEINL AR BB ot RIS GHHERE RSB b BRg o1efins
pointy[E38}n semespoliibrets e arurioresofithumetifgaoidts pay Bels and

Sh%ﬁﬁi%%‘)qmﬁha%tnain embodiments, the polyolefin dispersions may contain at least one
polyolefin phase that has no functionality, thereby producing a coating/binder
having an unfunctionalized polyolefin phase. Inclusion of this unfunctionalized
polyolefin in a coating/binder may result in improved properties, such as improved

binding and compatibility with other components in a structure.

[86026] As used herein, the term “glass-based fiber” refers to glass fibers and natural

or synthetic fibers that contain at least 30% glass.

[0027} As used herein, the term “glass-containing substrate™ refers to at least a two-
dimensional structure containing plass that is not a mono-filament or a bundle of
mone-filaments. Accordingly, the glass-containing subsirate has both a Jength and a

width, and in preferred embodiments is formable.

[0028] As used herein, the term “formable” refers to the ability to further process a

subsirate into a new shape under application of heat and/or pressure.



all or a portion of the polymer melts over a fairly nan-ow temperature
range, such as a few degrees centigrade. In other embodiments, the
wBolHeE ARy exhibit broad melting characteristics over a range,of 3auhs 1525

20C. In yet other embodiments, the polymer may exhibit broad inching

characteristics over a range of greater than 5000. 100341The
[06¢291hermopiasiie sesisprayide a non-functionalized resin in some

embodiments. In other embodiments, the thermoplastic resin may be a
[$430hon-polatgesirndD, 200861 éb6 RIS 0R/MNB 1825 [B0ahlE@ndpliessions

of t e_‘thermoBIastic re%nIgA;Which ay be used irg embodi%fé}ts . :
2 SOLPRENE TS B FOmE S P SFPSRIPRE R st iRt inparting 2
elasidmérsicpban alphawdlefincsuchiassethylemehprdpiilene;rlabgitapeontzining
Sqpet 1 e, U el S 1 DCRLens KIS NS e
1-hexene, 1-octene, 1-decene, and 1- doc?gcene, as typically represente
by ptyetiy ndopolyprdpyienes: poly:-Blseresipolys8d methiphdinmutenesclosed
H%Me?% 'maﬁaé'%ai’&? @eapqyxé%'gﬁ%thg'ﬂ]né ﬁ@ﬁ%nfcsﬁ}h%?ﬂ' é}r%"}ﬁlﬁB&mon
copolymer, ethylene-l-butene copolymer, and propylene- 1- butene
coolyrTer a8opoly AfsPnEfdigiarasieraaiybbelaaipha-olefin with a
conjugated or non-conjugated diene, as typically represented by
ethylend BritEGRA S IE8mer and ethylene-ethylidene norbomene
0031 copolymer; and polyolefins (including elastomers) such as copolymers of
[0031} 0 or mbBFe DERLRIETIS Tith alCanfigHet ofhorubaritigateddiehs, agueous
tyﬁﬁ@pﬂmiﬁﬁptﬁsﬁmﬁdsbm eﬁbyﬂmgmy&eﬁme@utadi&ne@apsﬂm@mibze in water
::Eé:%g@ﬁg%%%é%%}l%?ygg%?gé%g (%:%% C%wgn%’ construed to include synthetic
ethylene:prapyleng=dihylidéfedurhomhenameopolymer; ethylene-vinyl
compound copolymers such as ethylene-vinyl acetate copolyaner,
[0032jethylenBasimy| aicdhol copotimersethydbredvimytohlordecopdlyahetpmers and
ethylene @PEM%%@Q}%%%F@Y '%eégﬁ%t@ﬁﬁ&ﬁ'f&éﬁg? HoPY _»%ec{graé‘tﬁ‘é?' resin is a
ethylene(meth)acrylate copolymer; styrenic copolymers mcfu ing
elagtomErsysueH G polYBtyiere . ABS dupjidmitle styremndesbpolydaetfy those
a- PR HYIETE RG-S R NESORUYENEE ASIME RS MNMIALRDOl SOAEDRS differentiul

acrylates such as styrene meth}/lac_rylatq, styrene butyl acrylate, styrene
b&fﬁi}ﬁ%&@&%{’@f%@§f§}éﬁé WritdtieABRaE R 6EETIRKEE §E$}E"é“r%%‘3 exhibit a
pahruessd dnersiyranexblogk £opalimers-neludingclastamerslseahasiure is
styrene-b%tadie e lymer and hydrate thereof, and

cop .
StyPEHESRO prsh Lty tEHE TRORSRR o SERIMEF polRihj CBiitobutde ichf dyoad
paheatiing chieddetelyvinylidena:chldrdagvinyhichlaridesinylisiengred to be a
chloride copolymer, polymethyl acrylate, and polymethyl methacrylate; , .
DA BB A T o ST € TR HTOH T TR ARE e meing
paiyestersisucheaspolyethidenerteraphthalate dfidepalybutylene
terephthalate; polycarbonate, polyphenylene oxide, and the like; and
[0033]glassy Hydvorarboly:shased:¢esimsyinciiidingreblyalicjoiopentadienep such that
Pohiraer AR elatad PSR (R0ROMee, [SIROMMEIRL SANIAIe e such as

mono-olefins such as vinyl acetate, vinyl propionate and Vinyl butyrat€ an
the fike; daEAce stens Bueh adresters onrerveih oy o hrigs, imelueingit broad
methykacyiate syl acryate, nsbyylacrdatedsopuiy asrualedadeeyls e
acrylate, n-octyl acrylate, phenyl"acrytate, methyl méthacrylate, ethyl
methaerylatey axdbubyPrdatboryiheragieriFiectikeentrotasitilarcater than 50°C.
methacrylonitrile, acrylamide, mixtures thereof; resins produced by ring
[0034]opening ASetHiFiaxrs i cises mstathbsispoimbiizaiion gad thestikein some
Thaseesiesmay beusehRithel-Along OF bipatens ofWeLk MAtEsolar
Examples of specific thermoplastic resins include styrene butadiene
cdptymers with a styrene content of from about 70 to about 95 weight
percent. 100361As one suitable type of resin, the esterification products of
a di-or poly- carboxylic acid and a diol comprising a diphenol may be
used. These resins are illustrated i® U.S. Pat. No. 3,590,000, which is
incorporated herein by reference. Other specific example of resins include
styrene/inethacrylate copolymers, and styrene/butadiene cop& ymers;

suspension polymerized styrene butadienes; polyester resins obtained
from the reactinn of hiecnhennl A and nronviene nvide followed by the



copolymers or propylene-alpha olefin copolymers.In particular, in select
embodiments, the thermoplastic resin comprises one or more non-polar
wBoyRleing 100391In specific embodiments, polyolefins SUCR@8/re2007/081525
polypropylene, polyethylene, copolymers thereof, and blends thereof; as
well as ethylene-propylene-diene terpolymers, may be used. In some
[(835mbodifemts;lpseft thedlatefinidapolyragns(hplatiehampgensedsn embodiments

pol lescrined in U.S. Pat. No. 3,645,992 issued ta Elston; high,

o e o At e BN S e ot
isstiptao e srsbrasheitoteganeopglynby drchieddirfearsthw-dénsitye, 4-methyl-i-
po ne. E); en branched ultra low line: rsden_sit )
pogﬁ%gni %%%);&%%%e#ggﬁgﬁbréﬁn%%g ,’Iir‘}e%{:r%naa & HEREs dnd 1
ethiylepetpha oraH Copoipasaied homobetedasty bramchedssubstantidiytene,
linegrethylens/alniaeniefin %Wﬁ?@ﬂféﬁ@%&ﬁ@n@? PrepAeHQh:1-1-pentene,

example, by processes disclosed in U.S. Pat. Nos. 5,272,236 an

5, ZF8YEPS-RIME HiG 0 SoRaL B hidhy ke kot per atetichensh pdeforenbes- 1-
anthiigh piRssuiR:res radical nehumarzedigtiens RAMYES RN fin with a

copolymers such as low density polyethylene (LDPE) or ethylene vinyl
acSPRBEI M ROIEORT A E040 Pol5HidPCathp BatrsRRICARY I5tbiittac-butadiene
thexgeflydescribed inildiSPakyNagsmd, 5664408, 538:0%a 8144884 Lolyolefins
6, 1615é9,06, 1%,02_3, 5,869,575, 5,844,045, or 5,677,383, each of which

is NGO Hat ST HETETH by Hetete OB IR RS Bnfifety oty 250 Helkushiesidvith 2
somejegabadiments.cinjgoned émbodinmentaline:plenasmiay dnsiude pagyiene-

di t Ziegler-Natta polymers. In gther embadiments, the blends ma

A P ey R Thi A IR R BB P Doy

enﬂﬁ@l@ﬁiﬂ%ﬁs?fh@ﬁp@h}nﬂ@pp@ed}mrﬁq Fizyl be-gibjeriehofdivaidifferanbornene

m%@@%@ﬁ %%ﬁ%ﬁé%ﬁbp%‘?]ﬁﬁ%ﬂ%’ dclg}:)ﬁ[};x%e%n%%hsnues Ce?l%%l rsléuvinvi acetate
[ In some a

polymers may bé used. [0041 odiments, the potymer 1S

pr@ﬁ%ﬁ@%%ﬂ%@ﬁd@%ﬂeﬂ@?hﬂi&%@@ﬂ@% Intswire-particaldoride copolymer,
embagiments, the prapyle @%’ﬁ@ﬁ@»«ﬁlﬁ&ﬂﬂy{ﬂﬁé %lﬂt%i%m%fs',s and ¢ hglene—

characterized as having substantially isotactic propylene sequences. T
te i S alfyRebE e BropYient selmrtecEnandisimilastenmemagh as

thablbewestienagsshave aniseiacis.iad (oypReasure by 3G NMR @ renc
In

greater than about 0.85 in one embodiment; greater than about 0.90

anGtREr B SN BYb aleplan 586 R0 oD Fs divethes Bipsdinsdntasndate,

greatenshamabaut, 0083 inyetaneiferembodiment |eptacic riads a8 cs and
weJI_-kq?%ngin the art and are described in, for example, tI.S. Pat. No.
5, 504175 SridP VLS B618T 745, AWhichTFafer R the RVMERE Siutlishies fhpstomers)

teransh ofsa dvashenbittiai ihe: capolymer mﬂeﬁy@ﬁtéh&@&@i%ﬁﬂir&@ﬁ‘@ﬁé@%rene—

NMR spectra. 10042]0ne embodiment of the propylene-based polymer is .

o L LDl 0 e BB B i lBAs ey bl
preseniigl alvambimtdeoriabottGUktoiapbdR500! byidyeightlhnSOmeymethyl
e iments,.t I rich-alpha-olefin interpolymer.is . . .

O e T BB e by Fa oA 81
grezker than dbom@BSiSonysiets propyleme-pickyalptienolefincphthalate  and
in gls p 0 9 ' hylepe-derived units

ar%%llr g)g%nﬁ% b%ﬂ%é%%%f%&%é%%r%%%ggﬁg nll?s{?%d}c{fi’?i%%a )(/ﬁ,\é%mgeke’ and
préﬁﬁéﬁ%’%ﬁa&ﬁﬁ&s‘m@fiﬁ'@ﬁt&pmyhfﬁm haledisyeonetinbepoinobfitess and
(At QC;diah i eleHa0RNROf QBRI SORIIENHBMOMAS SHEN Sy

the elasticity is less than or equal to 5M-1-12! where elasticity Is in
pEREEHE AN RSBk SHSIeOM BTt th AP e canengd ealvet atieh shipsters
offfexpratraedulis teid0Q%eitensilemmaduliss.sueh dnat flexiral Modulis isia.

less than or equal to, 4,2eQ27m *50, where flexural modulus is in MPa and

M S THE 50655 TEhs R HRBduRISIF TPt o BiibodirBrtsatpdate, methyl
propylene rich alpha-olefin interpolymer comprises 6 to 20% by weight of
ethylene-derived units and 94 to 80% by weight of propylene-derived

units. In other embodiments, polym%rs may comprise 8 to 20% by weight

of ethylene-derived units and 92 to 80% by weight of propylene-derived
units. In still other embodiments, polymers may comprise 10 to 20% by
weight of ethylene-derived units and 90 to 80% by weight of

nronviene-derinzed 11nite



[0043]In other particular embodiments, the base polymer may be ethylene
vinyl acetate (EVA) based polymers. In other embodiments, the base
wBolmes Mgy be ethylene-methyl aerylate (EMA) based polymers:; 0081503
particular embodiments, the ethylene-alpha olefin copolymer may be
ethylene-butene, ethylene-hexene, or ethylene-octene copolymers or
intexislyrite, Mhotheepactidialar smbodinentsathdaprapylene ldlphaolefiftrile,
co r .pe lene-ethyl Qr apropyleneethylene-butene .
e el R By I Boening
therrighlastiene sinshaletomprige imaliphacolefih tmdiolyfesofesins may be
etivlaneuih asamanom eLERMRISINOAN ACHS e ABAGIENE: Thepecifc
ethylene and octene copolymer may be present alone or in combination
witheamomestithemnspraudosaiens g et iipploraety/ic Goidoopslpement of
Whep Rigsenbieagibers theseight ratip between the ethylene and octene
copolymer and the ethylene-acrylic acid copolymer may range from about

[0036]7:10 to AR QidiaBCHBS TFOMaR0W 3 219i8RONE 2 BroliNG POV MEHG, poly-
resin, such as the ethylene-out.elm copolymer, may have a crystallinity pF

 leSETAN AR S, SHEH SRTEES AR SBBGPISHIPEGHHe.  These résins are
enipadiments, the. crystallinity witheopeioerimay sanrgerone:LitoB3breference.
percent. In other embodiments, the. crystallinity may range from 7 to 20
arL TS OGRS AL et P HARGD Mg oners, and
palymertoatpenenidhatmaydnsindemnidbastone multnblbelditefia; polyester
interpolymer. Suitable multi-block olefin interpolymers may include those
e R B DA L R RO G g o ved oy
example:ithetdhmrtalitiblookwopofimentor refératd arpolymamlyester resins

colmgifﬁg £, M mically. distinct in__ ents (referred ..
IR S SR gl SRR (e,
compitsirigeEAstinbally eifershtidgaduhit sthichtiseeddined end-to-end

with resgect to polymerized ethylenic functionality, rather than in pendent

[0037or graftébrthehispeaiiie crmbrbmpseimenes, fevbisebswiffaohinfesamonmene-
OrgyRA AhLeAMNOMesRseIpakatad herinathe densitydhe ameURt ot as one

crystallinity, the crystallite size attributable to a polymer of such )
COMPBEREH, The §PErSFiagre & Sia RO sB St P Uy RUIRG Ry, ncluding
regiostegulatiiy @rreaior el sty shenmEmt olbianchinghiRdeinthe Dow

long chain hranching.o r-branching, the homogeneity, or any other
ch@n‘?ﬁ%&l%r 8%%%%}3%@%&{/1\? 0461The multi-block copolymers are
haracterized by, unique distributions of palydispersity index (PD! or .

L vhviske el e i R sl e R

thecpnlguerprasegswmaking d@plthe GofiolymerdyMare specificatiyyiaheim sclect
Pradyseshin R SROURMBKS RLASSSS, SARRIMENts 61,16 OUMEIS MAY. s
b oa w170 ab :

possess a PDT ranging from about 1.7 out 8; from abo ou

[9039]3'5 in 0!@%@5%5’9 Wﬁné@@ gzlﬁ%faﬁ% t0. ahopt ér{ﬁ}é%(gégﬁigle, g)cg‘%fgta?lene,

embodiments; and from about'L8 to about 2.5 or fr 1.8t _
2. plstgthdberibodifte itengdeh ébepidfd ueedrinla Bateh plesemiopateres-diene

Pregessnembodiments of the polymers:MaRessess AR aNgNG M mer;
about 1.0 to abogt] 2.9;1from about 1.3 ti) about 2.5 i% otﬁer embodir%gr(?g;mﬁrg

frofi ABD P T.2S EBBUR DI Diie A Bt Eirehts: it Alim abibut R 4%ued o
almuibid: igyetaibebeMARAMENISOPE), as described in U.S. Pat. No. 4,076,698
issued to Anderson; heterogeneously branched linear low density polyethylene
(LLDPE}; heterogeneously branched ultra low Hnear density polyethylene

(ULDPE); homogeneously branched, linear ethylene/alpha-clefin copolymers;

homogeneously branched, substantially inear ethylene/alpha-olefin polymers, which



[0047]0One example of the multi-block olefin inlet-polymer is an
ethylene/a-olefin block interpolymer. Another example of the multi-block
wolefigdrtespolymer is a propylene/a-olefin interpolymer.The fpllewi@s/og15024
description focuses on the terpolymer as having ethylene as the majority
monomer, but applies in a similar fashion to propylene-based multi-block

intep A1 PreRsIRGh frs el ¢y dhie RAP PRy dliselnssiciaridthosP A0DWST 72,236
ethyleRe/AsAlelinRUIEDIGK LOPOIVIEIS AN SOPBRISE RIAYIENE ARAAQRE; and

or more co-polymerizable a-olefin comonomers in polyrnerizedform,
chEECRSFSEEeh Y FRURIBRE (el YENS 61 SErBloeRy BFSegiflsriobs gich as
Mase, Rehmerzedmeneenppitsdiffgning inchemical géigﬁié?chﬂVA_).
properties (block interpolyrner). In some embodiments, the copolymer is a
[b040multi-blegksinterpalymeitibthsomsl epbedimentsthe-pHlblogk U s, Pat. Nos.
intgr-@%g{t{ner ma{%/ be re8presented tr)%/ the following formula: (AB)" where n
is BOREEEY, AndSiY (BB eitboimERs 1 iS-an ifteger BPeatér-than 1045, of
SUEIE B5333 3eabhSy {hOhilh i1 2 o3t BB el 9 18R &R ERGsenbighefhay also

Ah re refgnts a hard bkocchIor segment, and EO eprese tsglso t block or

selnaHE Brelbrsbly, RS GHE EIS ark ket TR SCHHBSP Fashion ot R ne1ode

branchéidfora starfastiona"Hardhisegméntsitefe ctobblbeksiaf the blends may

Polymefized Units in w '%?%%1%%%%}9 éﬁd’r@?%%%faiﬁ‘o%nn%m%% reater than e,
951 iments, and in ot%er gmbo |men%s

welight percent in somé& embo
grezerdinzan 98thveighitpercend. harotharawbeds bikedconononfésravmetid iocene

the R Reamels 54655 Nano WRIGNLRLIGE0LINSOMS SRReFImEants.

and in other embodiments, less than 2 weight percent of the total weight

(0041 Pf the hard.seaments,(in.seme gmbodiments, the hard SROMEMS onolymer or

comprise all or substantially all ethylene. "Soft" segments, on the other

halfitE PETERES bIBCRATST BOIVAYERZEH RANHE $HEVHIh e CERs I et BeRBIT of
is grealer than o weightresgantinhihe {atlwelght g thei softbsoaments ithces.
some embodiments, greater than 8 weight percent, greater than 10 weight

perCEAT Y GHostEN thah TBRIE R Pl C_hE AR BUS BtherabisanarTan that
In semeembadiments, thecomenarienconiestiadthe Saft segmenisday than
be greater,than 20 weight percent, greater than 25 wejght percent, greater

thARC3D gt SaFe S GHESTAE (HR 55 AIGRLO Rtk AL GR o rts
weightapehoeriygrefite? thamdbweight percentigreatercthaabhweigits in vet

) wej | ' th bodiments., .
Pk ST RS RISE pis s it .
diderilseteeb o gt dlpnied &haili. andother WEHHE! thelbiboke topolmergactic
dos&}%tcgé‘é/ eastucuire like: HAMB &%b@ﬁ%‘\@oﬁgﬂz&ﬁm%ﬁam dety

embodiments, the block copolymers do not have a third block. In stmjg%ﬁgr Y
embotiiBrits<igither block A nor block B comprises two or more

segments (or sub-blocks), such as a tip segment.
[0042] One embodiment of the propylene-based pelymer is a propylene-cthylene

copolymer or interpelymer, where ethylene may be present in an amount from zbout
5% to about 25% by weight. In some embodiments, the propylene-rich alpha-olefin
mterpolymer 1s characterized as having an isotactic triad (mm) measured by
PCONMR of greater than about (.85, ‘SOTHC such propylene-rich alpha-olefin
interpolymers may have from 5 to 25% by weight of ethvlene-derived units and 95
to 75% by weight of propylene-derived units. Additionally, some propylene-rich
alpha-olefin interpolymers have (a) a melting point of less than %0°C; (b) a

relationship of elasticity to 500% tensile modulus such that the elasticity is less than



100511The multi-block interpolymers may be characterized by an average
block index, AB1, ranging from greater than zero to about 1.0 and a

weleguiarayeight distribution, 1\c/N4," greater than about 1.3 H€s1007/081525
average block index, AB1, is the weight average of the block index ("BF)

for each of the polymer fractions obtained in preparative TREF from 20C

andr1gp@, with @éMciemehtof SatABI s @IBd)cwiienaiBi is the BIOBK tensile
in nfracti i-blocl | | in .. e
oS e LR A MR 0P g o

W20 0B705EFE6P CPiYER00 /08 1825 (00RRISiinitaRy, the stuardeootiofural
the,second omenbabput the peap. herminaftesseferied toas meg?e%ngeme

moment weight average block index, may be defined as follows: r

mcHentivsiht Byarageipre ridoobdnmbe nénpon e frastuieBpig 20% by
defined by ongntibaitwoctolowingaauationabalh fwhichaiveene-derived
Sag;leitSB. ! \/I%Iuoe :61‘ embodiments, polymers may comprse & to 20% by weight of
ethylene-derived units and 92 to 80% by weight of propylenc-derived units. [n stil)
other embodiments, polymers may comprise 10 to 20% by weight of ethylene-

derived units and 90 to 80% by weight of propylene-derived units.

[0043] In other particular embodiments, the base polymer may be ethylene vinyl
acetate {(EVA} based polymers. In other embodiments, the base polymer may be
ethylene-methyl acrylate (EMAY) based polymers. In other particular embodiments,
the ethylene-alpha olefin copolymer may be ethylene-butene, ethylene-hexene, or
ethylene-octene copolymers or interpolymers. In other particular embodiments, the
propylene-alpha olefin copolymer may be a propylene-ethylene or a propylene-

ethiylene-butene copolymer or interpolymer.

[6044] 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 copolyrmer may be present alone or in combination
with another thermoplastic resin, such as cthylenc-acryiic acid copolymer. When
present together, the weight ratio between the ethylene and octene copolymer and
the ethylene-acrylic acid copolymer may range from about 1:10 to about 10:1, such
as from about 3:2 to about 2:3. The polymeric resin, such as the ethylene-oclene
copolymer, may have a crystallinity of less than about 50%, such as less than about
25%. In some embodiments, the crystallinity of the polymer may range from 5 to 35
percent. In other embodiments, the crystallinity may range from 7 to 20 percent.

{0045] Embodiments disclosed herein may also include a polymetic component that

niay include at least one multi-block olefin interpolymer. Suitable multi-block olefin
interpolymers may mclude those described in U.S. Provisional Patent Application No.
60/818,611, for example. The term “multi-block copolymer™ or refers to a polymer
comptising two or more chemically distinet regions or segments (referred o as

“blocks”) preferably joined in a linear manmer, that is, a polymer comprising

16



1177.-11TLn13: -1,12Pxo0 Bl -=.x or Bl 117"4-1/T" where Tx is the

analytical temperature rising elution fractionation (ATREF) elution
wietpesatwee for the ill' fraction (preferably expressed in Kelviggyiisdhesiszs

ethylene mole fraction for the ich fraction, which may be measured by

NMR or IR as described below. PAL; is the ethylene mole fraction of the

whsietsghlie didarendtiteintarpslymeicbeforeifrastonationendhichithlsoesnegt  to

bgneaswes MR gn@oﬁé‘f‘i@[‘%ﬁéra{ﬁa{fhﬁa%@%ﬁte&?tﬁgﬁed fashicn. I

temperature and the ethylene mole fraction for pure "hard segments

(wmeffwtﬁ@wysﬁlﬁw@g@ rAETEE of thiecimenyslynaerfyas af comonomer

apRigyiRationrdar nalymersyhete mﬁo@@rgﬁégmmﬁjggﬁm@%g%ﬁm size
e

unknown, the TA and PA values are set to those for high density

pBiERHARIS MO RBPERIAEF  dbomayrasie e AR ETIERTEe § tEfidiaietactic

farrasiameamegpabmerhithe samecamnposiionithaving an.etyeNe anching,
molﬁﬁgactl n of P&p).and molecular weight as the multi-block

it SO e & AR & BE e DTt oA R o (A HRROR G Ethyterigy other
(mieasised ddph MR )pusiagthe following equation: Ln PAB = a/TAB 13
0046 here a gand 13 arg two constants which may be determined bya =~
[ alibratioR USG aih eI S TSI HET aCtEHAT BT paYatii R £giributions of
fradjdig efaybrokzd dohipesitiohrantion: capealymierandéor wellor block number
[ rized r m ethylen I rs with narrow compgsition. |
o S R e Bt e ebomeioeal:
Mdreoyerdord wouldmisadts preats amdppropriatefcakhralyerecunss withiess a
the-po. c ositi finter sing ropriate maolecular weight .~
S e oy e O AR ncron e
rapdudioepslyiet sesed (6 orebeatthd calibhatiombPhenerisaslightm about 1.8
molacilas weight affect:If the, calibration,cupveis oRiained from GHIIAL quced
molecular weight ranges, such effect would be essentially negligible. j“Ijn
sBhfetetrbotirante2idnBsssBsnd sapBRy Aicks anlyieroptif awgesss a PDI
TREkaetions ot andomeoplymers. satisly thefollowing ralationshin, Loier
P =-237.83/TATREF = 0.639 [0055]The above calibration equation .
rSTRRSSET ol o dthghont 28 1o tenmaRrtiaierkRied fiagnabout 1.4

temperatuein AT Rk efasaRferyscomposition random copolymers and/or

0047 repara%ée TREF fractions of broad composition random copolymers. Txo
[0047]5 the ATREEERRSR RS fBPE THRE0 M SRR SfHe s dthethyTene/a-olefin

Colprositiananddravingodice tdent: moledastinnod BXoRGmaYReh ymer is a
c%lguquégg,&[grgf{_n@ét;_a(lil’xoep. Co%\x/ersée?#/ Pxo is.the Etth lene mole .
HFACROI Tor A rantlon CHGISEr of the sATHE KB BEIBRINY FAIRG af the
ATRER yerapesatarengf iy lerhichy nhaynbecile uatedhfegnbii nPxees ot AT¥milar
;%%%%%%%%%?&@%QJQ& Ifn'&%%égngl erﬂ%g“lc yr]]n%{s? %?{ﬁgggayﬁg @cﬂﬁ?& ?}%ll}%ner

characteristics.
10048] The ethylene/o-olefin multi-block copolymers may comprise ethylene and one
or more co-polymerizable u-olefin comonomers in polymerized form, characterized
by multiple (ie, two or more) blocks or segments of two or more polymerized
monomer units differing in chemical or physical properties (block interpolymer). In
some embodiments, the copolymer is a2 multi-block interpolymer. In some
embodiments, the multi-block interpolymer may be represented by the following

formula:

(AB)s

i



weight average block index, ABI, for the whole polymer may be calculated

In some embodiments, AB1 is greater than zero but less than about 0.4 or
wiionaqW 0.1 to about 0.3. In other embodiments, ABI is greater ihak ugiss

about 0.4 and up to about 1.0. In yet other embodiments, AB1 should be

in the range of from about 0.4 to about 0.7, from about 0.5 to about 0.7, or

freheiaboist Q. 646t dbaud MOvaknose meteribedimentsarABtdgeingheteatiga df such

from about 0.3.to,abaqut 0.9..fro 0.3,tq,aboyt 0.8, or from,about 0.3,
b 5 T e s e O ek «
flom dbonkt O JterabouvOl4 B vinerembodifhdhtsk ABbdgrirethe Pasfgeiofy, A's
from ahout 0i4.t0 aboyt 1.0, from: aboyt,Q,5 19,abayt 1.0, Qr&&g%&i‘?&w 08

to about 1.0,‘from about 0.7 to about 1.0, rom about 0.8toa out 1.0, or ‘
frGETEBUTTeY o Atk 100 JOOBEIAMND e hargbiehistiedithas present in an

mplfRlock dnterpelymesisiialihe Rlerpolyme may cmpHSEe At IeASt NG e
polymer fraction which ma% be obtained by preparative TREF, wherein the

FRAEHRATRER REBTEEK fhaeXgreaest nrarFaboi OlERMardp theassrppmarfgntent
the Relynesdaving asmaleeulas weight sistibutionnly LMo Gheater thatn other

about 1.3. In some embodiments, the polymer fraction has a block index
JRRRRITI St i AT ap! erHsshe ] Be Grekir et hilsuiedaEas I
tecaboutbdigiaaterthanab Ut A SancbupiRaRnusl Sbemgredienthamyiene.
ahout,0.9 and up to about 1,0. In other embodiments, the polymer fractio
T TSR o/ S AP IFo S BTG LB P B thigh te
ahous:2anchup:ito ahouitd-Qhgiehtertianpabent 0f3lanthiup tecabhout 1, soft
reater than about 0.4 and up to about 1.9, or greater than about 0.4 and .
Db R R R e SRR SRR W o
hleckindex gratte tthard aboigl0. pandup toabost@ls; grelatentizats.alouome
Oe%%}%&@, 3DOUL Q3 HEAISL AN AREULOB A I&Rst%%g%:ﬁ%éat%r an 20
greater than about 0.4 and up to about 0.5. In yet'other embodinients, the
pofyshepiraetioaRasHmbER Waekigresest. tBeatabban G 2 enghl peoabosneater
Qiroreatgrithan ahout 03.and up.1o about OB, gresler hanabeuh04 weight

and up to about 0.7, or greater than about 0.5 and up to about 0.6, )

TosEt: e HRAE- ST R CHEtK THtereRsRTHES S S RhERISERIhIB g ous

discdespohharginmay be interpolymers of ethylene with at least one

C.:3-C,0 a-olefin. The interpolymers may further comprise C4-C18 diolefin
[004%hnd/or AkeymERPEAE it RIS AT et Wi aFforHsle Ut uted along

palypaesiangMith athylenesipeltidee i examplonribyleniaally, vasatwaiedike:

monomers, conjugated or non-conjugated dienes, polyenes,

Aralitres

alkenylbenzenes, etc. Exaz}np’p?e_s nomers include C3-C,0

{0650 p-olefinmsuBbrasprapylens tisofluidengs I hutiese ndt hexenehkdpantenes stiil
4-methyl-l-pentene, 1- he fn : 1-ocl§?e %nonene, 1-decene, and the
BN SHRE RO 2B ey BT e oP 4 s ceamens (or
Gtihesistitgbladhananmigrsdnciude styrene, halo-or alkyl-substituted

tyrenes, vinylpenzocyclobutane, 1,4-hexadiene, 1,7-octadiene, and

00 T T B G BONERE: o Ex e A ey ot cige Pock
exdmplaB10868hd Hemultkilockmterpolymets distivsed hersitemay becight
cfieeeniiaied.rom canventiong! andom conolymers, hvsieal Plendsigf s 4,
pofymers, andblock opofymers prepared via seque%tla monomet ’

addilormviitadondtbatatysterdmd dhionier orcatbiic ving polyaverizatioained in

teehniaHesTRIBRIGHBG-empaIBCa A fandom copplymer of the same
monomers and monomer content at equivalent crystallinity or modulus,

the interpolymers have betteﬂ@lﬁig@r{);h%?t}resistance as measured by

melting point, higher TMA penetration temperature, higher _

M&ﬁrﬁeﬁbeﬁ@aﬂé}ﬁe%%‘éi|éﬂ§ﬁ>érf§fh’5h§ntj/ofr%ﬁa%rqﬁgh@téwﬁé%aﬂ% toigishymer

siprage:megidiuisas detenmingd Ry dipamigreshanicad analysiSsaction.

Properties of infill may benefit fi-om the use of embodiments of the

multi-block interpolyrners, as compared to a random copolymer containing

the same monomers and monomet €ontent, the multi-block interpolymers
have lower compression set, particularly at elevated temperatures, lower
stress relaxation, higher creep resistance, higher tear strength, higher

blocking resistance, faster setup due to higher crystallization
(enlidification) temneratiirea hinher recovveryy (narticiilarivy at alevated



branched chain or cyclic hydrocarbon diene having from 6 to 15 carbon
atoms. Examples of' suitable non-conjugated dienes include, but are not
whmiiggstesgtraight chain acyclic dienes, such as 1,4-hexadieResyrisaa07/081525

1,6-octadiene, 1,7-octadiene, 1,9- decacliene, branched chain acyclic

dienes, such as 5-methyl-1,4-hexadiene; 3,7- dimethyl-1,6-octadiene;
[00538,7-dimeshyil=1/-cefadiene and sigedsisomneiaohdibydsemudeans andheinatier

dihydro etinene sir]g[e rén ali%yclic gjﬁnes, such as %3 cyclopentadiene;

| B ER & B VRSB aRAE 4ntr 128 BRSEdBH oot EhBe disgned o

mialierirzg alicyclic fused and bridged ring dienes, such as

tetrahydroindene, methyl tetrahydroindene o :
Ineyelo-(2,2,1)-hepta-2.5-diene: alkenyl, alkylitlerié&/ cydBalkenyl and
cycloalkylid%éné%otlglg%tm‘%eﬁ%hs,aé‘ﬁ% gsg )éf” thylene-2>’morbomene (MNB);
5-propeny1-2-norbomene, 5-isopropyliderte-2-norbdrnene, 544-
[@{}53])/0'0IOefﬁ&%ﬁ?ﬂl?ﬁ@%&%z@‘ﬁ@%ﬁ&ﬁ%ﬁ&ﬁ%ﬂ%%&ﬁﬂio@ﬁ’&@@@%ﬁﬁons
narbornene, and norbornadiene. Of the dienes typically used to prepare
EPBnS! i darituian e Rirgdienes are 1,4-hexadiene (HD),
5-ethylidene-2-norbomqqgiﬁ|‘§8 , 5-vinylideng=2-ngrhomene (VNB),
5-methylene-2-néf5o 3 Cariy cticyetc yentadiéne (DCPD).
[006210ne class of desirable pSlymers that Tay bé liséd in accordance
witheeBediments:disctasechhereinrinciides RiastomesnEBroIRerSs) fiution

ethylene, a C3- C 2Q a-olefin, especially propylene, and aptionally one or
e i G TR B SRIEL NS Caho G shavene
desiinéitet doyftnatfoithita@r, »GHR G ayherenBisiscal byealr branchetscribed
a oup of f Itq 12 carbon atoms.. Examples of suitable a-olefins
B e e e TR oty mer
1{pefteraclichesiens il tiyd- Inpemteneysand bobteeoN Paficatal . are the
prefatecarolelia - .
generally ?é% rrg%ﬂﬁtﬁégi{]%%%eé%?igli%gg?%%ﬂ%o ;ﬁﬁ?ggﬁgbﬁ% ent lsmntS
fértiEd it idpahngretieh pe Name s eehBic aME PRt BI0 ck B RD Nty pémation or
PRy Beraieg udgsoniugatacoraansaeniygaledsisiralght ot Rranehed, .nq p,

chain-, cyclic- or polycyclic- dienes comprising from 4 to 20 carbons.
PYERSTEF didriadoRd doie ek fastaonehs ykeRrdesenelymer.

joes4p-ethylidenethorbonenedicvciopsatadiens: GYElahexadishe«and Pihe same
butylidene-2-norbomene. A particularly preferred diene is 5-ethylidene-2-

nSHEBRTALY? (OBESHFL I HRBEEH Lo thal therhisiidenloragm Yeight as the
fmelid)tmmiata;dem?ﬂph@ﬁﬂ@ﬁ@ B pz%lygmﬂesi Qﬂﬂﬁalayrllm]a@ethaa@oﬁl@ﬁ Bthylene
cppolymers. | icular, in select embodiments, the the]utoplastic resin
ir%?ﬁ%%ébér?’é/ &Brﬁﬂjrgﬁﬁﬁhﬂb%?gbe%‘gl%I%‘ﬁﬁ%ﬁ%()64]The olefin polymers,
copolymers, interpolymers, Bnd mauiti-Hlgek ipterpolymers may be

functionalized, by incorporating at.least one functional up in its palymer
I S S R SY S B0 S o
ethiyienicedlyvgHsaltarateutimonoeparet disfUREDnGb carboxylie &oids, composition
ethyienicall u - fingtior rhoxylic acid :
anhydrides%%%%%%hé?ﬁ?éﬁ%%s@?&%g%%?gﬁoﬁnéﬁﬁgﬁ%ﬁ%}fm%s with.
H@g@é{ﬂ@aﬁ@%ﬂémr_-Iip%Wm'éﬁ?%nﬁt%diz%@c@pb@mﬁwdwfmeﬁhylemeem to
andaneptionrkasiditionalcomenames 040, a0.interpolwner ot ethylene, ...

the functional comonoiner and optionally other comonomer(s). Means for
GRS TOFCHBRAPETRIb S oMl pBly iRy éRerars eeseflsedl to maxelplages and
UcadtaianisyNeTolt K6 2:880:a4:22 71888 308 hd2R4 ka8 HiISHRSMESs used

of which are incorporated herein by reference in their entirety. One o
dRrHaiaAY LSBTt o G A e bhatele ity tRas! [bsh] thebarihsion
afuifve funcliedat@rauwmpresent imthe:functionahpobipar mav Varked Rebuld be
functional group may be present in an amount of at least about 0.25

weight percent in'some embodiments; at least about 5 weight percent in
other embodiments; and at least about 7 weight percent in yet other
embodiments. The functional grougd fnay be present in an amount less

than about 40 weight percent in some embodiments; less than about 30
weight percent in other embodiments; and less than about 25 weight

percent in yet other embodiments. 100661In certain embodiments, the
tharmonlactiec recin Mmav he an ethvlane-octene conolvvmeaer or internnhvvmeaer




WO 2008/051756PCT/US2007/081525 100671In certain embodiments,
the thermoplastic resin may be a propylene-ethylene copolymer or

wintaeelmer having an ethylene content between 5 and 20%pY, yueigi¥osis2s
and a melt flow rate (230C with 2.16 kg weight) from 0.5 to 300 g/10 min.

In other embodiments, the propylene-ethylene copolymer or interpolymer
neasehbaldy arcglisyidne bontent vetivelenGtandandembsthybightape wores|tand/or

f'&’é—éﬂﬁ%&i@%%#" mc%‘r}x@s %9 Pﬁfr?d 9%59 %«}9&9#{% . ioLg% 81 Patianship:
%1 pla é%% alo

certain other embodiments, the thermoplastic resin may ensity
polyethylene having a bedsityl3étiadm a9 11047¢ 0.925 glee and melt

[@@55'§{1dex (1"%’6(:3{4\6% %ﬁ%ﬁggﬁeé%?%g}??&g@s Eﬁxcl%%ﬁl %}%o@?gﬁk CLPQ%?/ elxﬁ]a? } b he

embodiments, the thermoplastic resin may have a crystallinity of less’than
sepetieht. TR efdnidene tsboainieits, theony Seilinkyof thebasstisolymedomn

MY ICEPM é}g?o?ﬁ;ﬁ%#%?zﬁfvén ™mare prgfersed %ﬁb&g.ﬁ@e@&ﬁiﬁgﬁﬁm random

crystallinity may range from 7 to 20 percent. 100701In certain other
effiBglmehts e thErmopREiic reuf s zesEmr crystamme pallyirerdriiie same
MBpavec BrRtRgiRe N ahlgssdhanliREopieferred embeoimentied from

the melting point may be from 25 to 100C. In more preferred

ehMBEdiMENES the’metRy Bkt nhay be Betiasisuo aals duetitpoi arandom

othpsigmostinenisnihethes el astichasiy s 0lagsy BeyRenNG MaVwhich
haveg gCI SS tran%i_tionIterg;peLat e Qf less than 110C. In preferred
eHbotirE Rt Hd gs<tamsititn temtperature may be from 20 to 100C.

[0056]n more(retarret]etmbindimaBls iheglapsaasitoNHEM PRLHH esIBYIREd, the
oM A0 0.TaC, 1O0T2Aln cerlaib embatiments, e hermoplacie 451D e

may-have a weight average molecula
lerobveirembodibeitgr thewkight avdraigesmdleculbsweighirniaynbesfrand. 1 o

28,000:t9 1§10?99e0r &molsiinyet Rtber emopdiments, TomS%999 19 Lhout 1.0.
100,000 g/mole.

In yet other embodiments, ABI should be in the range of from about 0.4 to about (.7,
from about 0.5 to about 0.7, or from about 0.6 1o about 0.9. In some embodiments,
ABI 15 1 the range of from about 0.3 fo about (1.9, from about 0.3 to about 0.8, or
from about 0.3 to about 0.7, from about 0.3 to about 0.6, from about 0.3 to about 0.5,
or from about 0.3 to about (.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,
from about 0.7 to about 1.0, from about 0.8 to about 1.0, or from about 0.9 to about
1.0.

{0057} Ancther characteristic of the wlti-block interpolymer is that the interpolymer
may comprise at least one polymer fraction which may be obtained by preparative
TREF, wherein the fraction has a block index greater than about 0.1 and up to about
1.0 and the polymer having a molecular weight distibution, M,/M,, greater than
about 1.3. In some embodiments, the polymer fraction has a block index greater than
about 0.6 and up to about 1.0, greater than about 0.7 and up to about 1.0, greater than
about 0.8 and up to about 1.0, or greater than about 0.9 and up to about 1.0. In other
embodiments, the polymer fraction has a block index greater than about 0.1 and up to
about 1.0, greater than about 0.2 and up to about 1.0, greater than about 0.3 and up to

about 1.0, greater than about 0.4 and up to about 1.0, or greater than about 0.4 and up

14



[0073]The one or more thermoplastic resins may be contained within the
agueous dispersion in an amount from about 1% by weight to about 96%
whWeightsfFor instance, the then-noplastic resin may he preseqiiR 8081525

agueous dispersion in an amount from about 10% by weight to about 60%

by weight, and about 20% to about 50% by weight in another

et:mbxbdkrhén‘t WIC2008)85 136 OEMIS 200 T/08152 5112007 by & block index

in £e r

éEEQJ%Ea%”AQ ﬁ’ ’%&éﬁ% /?}BOAS! B 561 Ld?éé‘giaﬂh%%%&?@%!}%%% Myt 0.5,

erpolymers 0 or propyléne an er monomersselecte
fr@m’?@mﬂ?@r@_’mtﬁl@fﬁwsnfé)ﬁéféﬁaﬁlylﬁlﬁrﬁa@@iﬁﬁerﬁbﬁé phefsrabipifdom ©4pbout

Q68 ?Hp{@h QIS AR MOst PrRIStallY, SEIRRIRSL IO Nepienf i EXEN T an

and n-octene. The ethylene or propylene content of the resin may range

frorpUAReUEE terd8 dheigH-PetEaitiohtiebesind fhasdrie Erabodimengscaer than
Pritparitysethylgne-hasad potyolelinamayba selected inwhich &ihylene

comprises from about 98 to 50 weight percent of the polyolefin. In other

058 bmpodiféitena prinbryplomrskelr sl sresthnesed oy cTelrdimagiedisclosed
selpcted n Which:pranylane canapyises:from akout 8849.56, percentiefithe The

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

ptigsRefiy a0 o7 fHrdivs W&W&M@@%F@tﬁﬁ%@#ﬁmﬁﬁm@de&aﬁ%h
R o

28 icomibhy ﬂmﬁﬂw@itmmm@qmamﬂde?remmmteéﬁwmdyew
aﬁiﬁ%ﬁlﬁﬁ?&&@s 94O r@ﬁaﬁﬁﬁ'f@é %PQHEE%%!HQQS&&E@%“&H@@@“@ a~olefing such
embodiment, the polyolefin resin may include a propylene-baséeli
palyptefinl shichdiasydeMelt FlotanRate {EMER") determinedracbetdingiiane, 1-
STv ith 2. wejght).of from bou 025t
RO TS Ao S T 70O LR e SR B ncr, e o
Mﬁ:f@ﬁ@lﬁy Yetiabotirer @mmr@thﬁﬁmlammmswm@ﬂmmw halo-
vt angihanemaed merhd007Al ane auBediment IneRolielefi fsiiene,

may comprise an ethylene-baséd polyolefin having & density ranging from
AHBURPHBEE30 Y95 3 X IRBI a0l BB 16 B I BeletEme. for example).

[0058 mbOd'WEUH%IQQQQEMBQP&%9(9§clﬂs¥8ti?é?8§b% gdirenyad from

rom about 0.86 to 0.90 in yet another embodiment. [00 7]One class of

pApsERIaPartiRilany StRel ToFtsePHETER aldBepolymdid Brethylene block

anghdrastene,apirautene swhere:athylenacomprses:fram-ahout 80:19:80 and
percent by weight of the copolymer in one embodhnent, and from about

5%116%%— e FRERRIGy WA OIS EI 8 BRI A S ot e PaTH B aimeHRRREd o @
-eGiene) afa@d@jﬂeﬂecﬁom@rm&frﬁm&bﬁﬁ B dorhOnpereerbbyweighd@fivalent

the co mer in o dJment fand fro abgut 15 Lo 45 rcent b
{3 e?shdt 0L mo{l] LIS 1 & miﬁ]%o TS BAVE eﬁﬂ' ms1 jtance as
g he copo yme’r inano xample, an re

m@@&ymérmmhﬂ@t imelex rhiagkrg Tidrm quaﬂrﬂn% t@ﬁ@ega#d@mlm@qanéngh—
et?é%é?/%' gg%%%%?}%%%ﬁ? /&cll%rzbl &pe?%z tﬁ %nez{}ne?a g}ren%rsion s(t)oragc: modulus
as determined by dynamic mechanical analysis. Properties of mfill may benefit from
the use of embodiments of the multi-block interpelymers, as compared to a random
copolymer containing the same monomers and monomer confent, the multi-block
interpolymers have lower compression set, particularly at elevated temperatures,
fower siress relaxation, higher creep resistance, higher tear strength, higher blocking
resistance, faster setup due to higher crystallization (solidification) temperature,
higher recovery (particularly at elevated temperatures), better abrasion resistance,

higher retractive force, and better oil and filler acceptance.
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100781Another preferred class of polyolefins includes copolymers of
1-propene and ethylene, I-octene, 1-hexene or 1-butene, where
wo Brapgnesgomprises from about 65 to 95 percent by weight f4hec,407/081525

copolymer in one embodiment in one embodiment, and from about 75 to

93 percent by weight of the c,opolymer in another embodiment and
[0G60¢thylenedihectendinl inexgsignaed-Huttnk comaries fremmbomt 316n39inylidene

perce%gy Weigjll;]lt of the‘lc%ﬁolyrqer in one en}%ll:)(idiment, and frog gbout 7

1825 percent by weight of the copdiiner R ahsth &P EMBodiAshty bty rene: t-

wWhepgitythecepdlyrehihas d:Mpittdolarranging frorralkout@isidg 8Mhyiene and

g/10min in one embadiment and from about 1,4 to 55 gilOmin in another

A S R SR R B e gyrene

copbh/ et imersblymetozeily blockintespdlyriershiusefukirberiaddiments
m%lfisclos? heéiin may have a glel(}in temperature (T,n) between 25C and .

30C. IR BIRRI e MBGETAEERthe iRy I SREBREEY JoiymiId gy Frigy chain,

nbedtinhedointof less ibian 125G dasm thitomd HaCiin dtber emboimers: atoms.
less than 105C in.qther embodiments: less than 95C in other .. . )
o e e L A P e S LS i e e
ethbodineeis, Wssdham6bCain dihérenisodinets;tahiddess thantbi€nin 1,9-

y ments. 100 hylene-ba, polymers.useful in ..

L b oy E bt SO SR D 7
1528} ndnhéarviagErand 330dmetlothérermtadtiintent)dhemihglenasbased  of
p&‘ﬁ[ & lﬁa\!tﬁda é{é&%%é@&%@ffég Qig EOE}%SS&HEQQI&Z{{ ﬁ!e?,sssﬁ Mg 1,3-

115C in other embodiments; less than 105C in other'embodiments; less
tRARYsEliNister énbslibserticnesd tharrBodadistheménibbalitlentsicragiene,
than ARG:inRihes 8MRodimantsdessdhan 5Cdnaherembodiments: &nfene,
less than 60C in yet other embodiments; less than 55C, in other

SRR e Herrserindeiomiey Sbodimdiiga-2.5-ciene; alkenyl,
[Q081iEihy leperhaisad Peliners sseiulic:e nbediments disslosed hriginene-2-

may have a [ eflection temperature under load (DTUL) (ASTM D648,
R o B o LS T AR B SETHEHE MR R
polyiensiengy-Raveabdtd]. betweenctbEsahideh3QGhdit otheate, S-vinyl-2-

emhodiments, the ethylene-ba olymers may,have a DTUL bet ‘
e e R R LR B S b B, e
agthgrcelmbpdimséensd dienes are 1,4-hexadiene (HD), 5-ethylidene-2-norbornene
199821 PropyenesasedRamerSAAGKIIIRANOMABRIVIMELS,C0DO MGE)  and
terpolymers and block interpolyrners) useful in mbodiments disclose
Heremaprayaisys EhEIhg temperature (Tin) between 25C and 165C. In

[ﬁﬂélpther empedimentss tH%HQ‘Bﬂ%"%BE&Q@ée%QP |¥IEH§ r%én?lXeBaYr? %c%?gg}x?xagﬁ with

point of less than 135C; less than125C in other'embodiments; less t

ITSCORBENET Erifbdenies? Esdurarcrone tio tiererhibodimentditess. a C;-
than 99647, other embodi -lesst in other embodiments: less
th&h 85C in 'othgr em&%%ents?’less tﬁgﬁf%%gyineg%hg 21%660 iments; less.
tReie85Q in-othizrserivbodimentshanediessithan 60€ ieyghotherby the formula

?g@ nts, 10 RPropylene-based polymers useful in. embodi ts

e R R (T SRS P 2 R
[Féereeni2e@ pinel 166G N Otheldmb adiméntduthe progylenisebasedropylene,

RAlymers.May have.a Vicat saftening pointqf les Ib%@ﬂ%%@i lesstha. A

125C in other embodiments: less than 115C in other embodiments; less

thaif 205ty ivsiREEe nibddiifeftstiesd ¢han I5G inrethésrerhberdinrelitsers are
lgssethap QOG- othgrsmRediments: jassiiham8aGdn ethehembodiments:. .

less than 75C in other embodiments; less than 65C in other embodiments;
IBESIHAS 5HENnPEtHBEEmISSRffRNs "aHB-TdesknBRAEC ypyepolifiaers include

embegiraenis. (BRRAlfEoRdenarbasedPayRarsuseiul In SMROAMEAIScy tic-

disclosed herein may have a

i6



heat deflection temperature under load (DTUL) (ASTM D648, 0.45 MPa

load) of at least 45C. In other embodiments, the propylene-based
waolineEsygaay have a DTUL between 45C and 130C. In otheteryszeo7/081525

embodiments, the ethylene-based polymers may have a DTUL between

about 65C and about 120C; and between about 75C and about 110C in

othercemiborlivieptso100852Pelyimess Buifaivtel fheile hdimg aith-thetabione 1,4-

descli pal nclyc opla ]t'cc r)'Id on-thermoplastic polymers, .
e ORI A e TR -

inclidestensoinghacetate (BVAY:Bihylenefyiry atbolol copbhptheligene-2-
Polyshyrene, impact modified polystyrene, ABS, styrene/butadiene block
copolymers and hydrogenated derivatives thereof (SBS and SEBS), and
[0863¢hemioplasttepotyhedhasis. [00861S0itable conventiomatdfbok ethylens-aipha
co ‘ ' Y, | it is in.
e Ly S0C st b i e
to il@gqﬁl%ﬁ% Bt Bemaalisicisrndsdgdro0m etmetTe mboanienedyoldns.
from 30 _to 80 in yet other embodiments. Suitable polyolefms especially
[0064]clude Tiear YFTBW dSRERFSoly EERIFHETholy BB Encl@dihg mult-block
ataetissinatactics syadislactic and imnastmadifiedyersionadhereothandoup in
pol;t/)%l-} me_thyl-l-penten% Suitable styrenic polymers include polystyrene,
reiSbBY HBGifiEt poysty re DS U ratie/ AEryRhithte CBFBRndfy example,
(BAN}ntubhenmartifieed SAM(ABSOIAES) andistuesesinaleisanhydridgcalty

copolyiners. 10087 1Dispersion Stabilizin ent 100881Embodiments
dﬁ]séﬁosréﬂge Pfenrleﬂl?igl]s‘i‘!elg S(Pé%ﬁf‘:ztilﬁﬁaigc Z“gy?‘ngoﬁ% e“fh%’%‘r’%]ﬁtiﬁ)ﬂ%f%emd and
stalore tispefsiSndrfemitilsiohgtoupelectyér bodimbntanthie Stahilizing, agentay
may,he %urf nt..a polymer (different from the.thermaplastic resin )
base 8@mgrr1%d§§§ﬁg% é)[ti)%g{/@e% S(’rl (#nzf‘)l( Giopel ade %13 %ﬂ%&%‘ﬁn"é’%“ ﬁnié}r%l?n an
thdawenyicn seif-sthbikrer, sbethftamieniditionmbexogencud stapilizigty other

il L g, o f-stabilizing, systemmay. . .
gt iaﬁ-’.‘zﬁjéﬁiﬁi%ﬁ‘ e Voo

VIthXAARIG DS THSPONFedtéb S Afd SEffacthtERe. Sabllizalisclosures
raplecule mayiheproducedelnparticular.{he slabilizingpegnt may ?%’ticular}y

used agaa dispersant, a surfactant for the frothing of a foam formed from

tHEF S PEISISHA P TR S BRIE b At HiTEBses. in addition, one or more

[0065ptabilizimgeageptmmayihe #seddnCominaion 10080 IRESIAIN polymer may
embodi%ﬁnt , the stabilizing agent may be a polar polymer, having a

pofAFgrolip B SR LEOMIRBMET SFGRidl AoABRBE. i fefeiteabout 0.25
embeggdimpntentherstabilizing>agemtimayinehdeane o MaPelakent in other
poéx%le(ﬁiigs quinﬁ atqola[ rouFias eitr%?r a comonomer or grafted.
monoPner?éilyspic‘;i%l1 polyFeré R etude” SRYIENEHE i o S AR aHgments. The
etfyletienniethaprylicyaeidcopalymarsysoch &sthbae Availatilevangenthent in
tr rks PRIMACOR' m (trademayk of The Dow Chemical Company),
Nita kLR s i et R RS R
(tregeibarkishERontidbbilyand deserivbd ienB@liPatisNos. 4,599,392,
4,988,781, and 5,938,437, each of which is incorporated herein by
[0066}referenbe werieirestreeyiramer Suitdstensplystiersenclutiy dthylerehethyt-octene
acty %@Eﬁxeg&w}m ﬁm@@%@ﬂ@ﬁ%&w&@wrs@%ﬁk«{!b/l/ﬂ%@@%d melt

ethylene but})llﬁa ate égBA). Cﬁher ethylene-carboxylic acid copolymer
mayEtsé 158 Gsettrhdsé ne%irgeaeiindrgakift in fie i willl fecdghizelthatther

a puRleneheihet uasidhpolymersmayals beysede » density between 0.857

W021108/051756PC171152007/081525
and 0.902 g/ce and melt index (190°C with 2.16 kg weight) from 0.8 to 35 g/10 min.
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100901If the polar group of the polymer is acidic or basic in nature, the
stabilizing agent polymer may he partially or fully neutralized with a
whebisalizing agent to form the corresponding salt. In certain e@pedineits s
neutralization of the stabilizing agent, such as a long chain fatty acid or
EAA, may be from 25 to 200% on a molar basis; from 50 to 110% on a
{0867 molar basiziteotkebehbedimdntshoakanpesfonEaAs themeuteatizitiglene

i ) - . : de.
o b 0% b
sodiighthydtoxiee forexame) Those Bavirg ordigkinylisial 4 te38f ofI0 min.
apﬁrgﬂg%m&?eﬁﬁ[%ﬁg%o%m@@m%@E%Mﬁ&[@:liEmt@i%e%%rg%pﬁﬂg%am

on the specific composition formulated, and that such a choice i5 within

thékpdwiadoro B dsévsrardifary Sklbintheenicoae v reig (230°C with

pojyreeric,stahilizing.aoentds Beedythe polymeric stabilizing agent may
have a molecular weight of between 5000 and 125000 in some

[60s8pmMbodiments:in othersmbadiaeais:dhepelypnere siahilizingrRaentMaYnsity

have a mqlecular weight between about 5000 and about 45000. In still

otREPEMBERMIGHISE theBaIYMENERBMZIng d gkt s Radds Brsuiar 0 c

weight lessithariaalf that of the thergnopiastic resin. 1009210ther

stabilizing agents that may be used include long chain fatty acids or fatty
[0069Rcid salls baving:ftomirizhte 60 cachaatanseim eihgambodimentsither less

long chajn fatty acid or fatty acid salt.may haye from 12 to 40 carbon

S Bl i e R B S L b th b slymer

prepared fyrméutralizationnof theracidpnithrthe coxebpending basetadigity may

N3, ge KO ,;,%I%fl Elcé?%{?d amines, such as ethanol amine, Methanol
am% , anl theli e.gThe'sé salts may be founed in situ in the dispersion

[oa7opte. asdesgribedmore fulvelow. Hheanponrate fatty acid SIBRIIZING iy
agent may be selected to serve as a dispersant for the extrusion melt Step
intbieito abdinie desired avdrage R of thiepariieles! Whieh intorigeferred
erphedimantds betweean abaut.2.and 25:micrensandpetween ahaub Q& o4
and 10 microns in another embodiment. In another embodiment, the
poifBefitnsaTtidResHH{ R I siRE heiss ¥ pE imitrons.
0093]Additional stabijlizin ar%%nts that may be useful include cationic

190715 rfactahts RiGMBoSHES BTG CoST icTafifS S BAWBIES gid may

ariemicaspifactanistineludesufonated ccartbaxylales, andpiosahaigiSodiments,
Examples of cationic surfactants include guatgrnary amines. Examples of
R s e B e L S R g
angbditicone:sukfa:taints tSusfactantspesaful asaa stabilizing tagehtmay be
either external surfactants or internal suifactants. External surfactants are
{0072 surfactdntsatiandoniot becomdlchémivaiiestaotsthime)tie poly megdurnng age

di a0 PEEP; ) p external surfact herein. . ohi
dI2PKERIY R%?@{@c?g&téﬁ% esphexiarnal sy gﬁ%’:ﬁg@ﬁ%% ‘?ﬁ%salt_bm

include salts of do ch benzene sulfonic acid an ulfonie aci
InferaLsUacas arsdirfactahes ivat d9.68edme Thedhicinoteasteret other

intg. theRalymer gurngodisRersiengreRasation. An example of an internal
surfactant useful herein includes 2,2-dimethylol propionic acid and its

[se735alts. [0P4HRParticlarembeginentesthe dispstsingagenteristabilizingeous
agent may be used in an amount ranginggrom reater than zero to about
Y Buceerl

B6OYBHSY 08I gh 1D B0Bh tHEafhetht e 5958 poIyivight: For
Mixtidsnddised. thenexamsplerdangnehainfatiuacids oresalirthererberaybe: an

used from. 0.5 to 10% by weight based on the amount of base polymer. In
otW@PE‘ﬁ%@&‘f‘rﬁ H?é,@%%ﬁéﬁ‘é%%wﬁcagﬁ‘rﬂ %&@tﬁ&l‘@ﬁ@}héﬂ%@%&@&%m about
cafisly messigiay:benvges émbadamaunt from 0.5 to 60% by weight based

on the amount of the base polymer. In yet other embodiments, sulfonic

acid salts may be used in an amount from 0.5 to 10% by weight based on

the amount of base polymer. 100951As discussed above, more than one
stabilizing agent may be used, and18



combinations may be used as a dispersant and as a surfactant, for
example. One of ordinary skill in tlic art will recognize that thc stabilizing
wagdRmMhsessto create a relatively stable aqueous dispersion qfRoluQlefNg 1525
resin particles may vary depending on the nature of the polyolefin particles
employed. Additionally, the stabilizing agent used may he the same or
|06 &ifferent binarpshéckrothinbpdimiantaht yeeadiafthespte parmtinmabadiiimers and
from tt@eag}i%%gergsei)(%ntﬁ ,egg%f Gtzh S(t)abi'lizin%a u%actants 0097]As from O
discussed above. the'coatad of iImpraghatad sUBStAE HEST i datted from Cs to
embadifsémts betwsthctphwithetifsothae fosfetaimdbfion dispgraiphsolefins
dis e} ' isglosed herein may use a frot
iR S S e R S
to APy ifetHipcTreating emn wiabitiziey therfrbtitidring thedigithingeandof the
dry}pg Steps PRY.Re Aacamelis %%9%1@%%?@818%%8@%&%{5%I%%lgalclg%r%ﬁ Uelected

the aqueous dispersion of the polyolefin resin when | y crea e

frofh. WisAditioferhespriirtactamsheay Hsty 56 ussehtaimpnve tyuedyslefin.
weftingef-driad Joams:sif Q%Eﬁ%@%@é[ﬁtgﬁ%%g%@ptﬁdﬂﬂeﬁﬁ may be

selected from cationic, nonionic and anionic surfactants. In one

embSHiert aiEoRIERU FsCtSHTREY DA 0BE EPPBDGBL I sén@ercent of the
embadinents dae:épibingrouitacianh mayhe analkyleaiiose etberiyvol e fin.

hydroxyalky! cellulose ethers, hydroxyalkyl alkylcellulose ethers, guar
[0075gum, xanthaneguibanc @olyoxyetiylaperasiis ohat 1ash0 80Qthyiene-based
molecular weight, qr combinations thereof Other suitable frothing )
SRR et AR TR e OB ATHONE K ASRUAR1238
or alAdiienib sutfectantseizaniplasabbeatianic sagfactanisinelugles o 22 ¢/10
quaternary ines, primary amine salts, diamipe salts, and ethoxylated
am%r%gelsfﬁl_zx’}l;t%r%?1 ples %%%o%%lr% cagﬂ‘ar actan (gsq%tcl%(g et%lgék’%g%’gfi}nﬁé/ ryet another
contahsitiethy lere otictecrsiiicbmesutfagtants calkytshieney éhoxyglatespylene-

ang_Ji C cohgl.et I . Qroup.containing ,.
SRR S e S R

sulfonate s 1carbBdfsteyitind SHespietibis. af fora ermbodithant; anibbicin; from
sudfastants usefid/impranaring:tae Sasbdramhe Adusqus HSpeion aY g mer

be selected from carboxylic acid salts and ester amides of carboxylic fatty
aciiBpTERSFALR it adies o phsing M e e stdimsre.g.,
0076 tearic qr 'antic acid, palnaitic, myristic, oleic, linoleic, ricinoleic, crude acid
{ nd the k& 0BT OO TRCEEN TR RIDEHRR S P& &1 FABIRRE A fiteHigRs-Dased

ampihatedia Surfagtamissie RuRsnaMineRIePio D Aes 1 ANRHOIRKHE from about 0.86
suﬁ(’)n(? s,i]l%)etair;lt S, imi azdolinetb ed ar%;phot%écs, and sultaines,
among othéts “E3r example e surfataAP fiky he’deffet Homignyet another
imigezolinesnd cahoeithenbd BretaOdate farmr{chataininglsad:or the
propionate form (salt-free). Examples of suitable amphoteric surfactants
[0077Include Surfatiants suévhsitauramidtpippyibétiinessbditim kacikmiogmers of
diniapienasacospamidaprapyL iy Ayl suiaie. alyisRerYAraYRropY, o
sultaine, sodium capryloampho hydroxypropy sul%onaifte, disodium
caPfyieaintyht dgdiopicharepstidivam isovsamphshcetitedisodiuahout 55 to 85
e0sQRERPRPdIgCRIAIB IR SRR IRRRRT ORI J 'ﬁ%digggtgﬁéyér I-butene

iminodipropionate, sodium cocoampho hydroxypropyl sulfonate, disodium
lalRM RS dffBhitifite, Sodurlstearsamphovisiatel dhe drmsdioner in one
taliovwdminedinrRPRNaiSAMeNG Qﬁ]ﬁ%{a@g@?r@ﬁﬁh@@ﬂg &H&W% another

known in the art may also be used.
200S/BlET LB ATRASHE GFRyEpg s polymer has 2 Melt Index ranging from about

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

embodiment,
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1001011Surfactants useful as a froth stabilizing agent may be either
external surfactants or internal surfactants. External surfactants are
wUiagianisthat do not become chemically reacted into the pplyimensi4iRgs,s
dispersion preparation. Examples of external surfactants useful herein
include salts of dodecyl benzene sulfonic acid and lauryl sulfonic acid salt.
{6078]nternal snrthetgntdearel stisfactdntd thiafide hmm@pemiﬁa_l&ydiea@ﬁwfme and

into.th oI m rdurn dis ers tlon An exam le of an nter
R R e oA FOAAHBRAEG Foout 65
salts 2[0p402)Stif actaghtsafsbfi bﬁmebmtm gzaa stablelfrothk ayralsmbediment,
ref erel f t vin ordlnar [in thi
fle?&%%)%%é%gﬁ?eﬁa t agt% nﬁcr%@ %F?o m sta |Iic§}£r% may eX r&%% c?a%hm@m
stabilizdrg may linslisde, fohaxampld -Bultatesosuceifmatesydrfdio 35 percent
suosugeinapates- (RS dliven (0910410ter eanvaNlipnal A0S vy

can be mcluded with our dispersion to foini a coating composition. These
inclisem biittheeprlimpre trtondiitsrcrbpdanenbrashish@athths eeelumer has a

carhapalgwalkipinum tindiate 1AJ kb cAnd.magnesiuabBYexids) from about

stabilizers, pigments and dyes, mold release agents, and anti-stat agents.
Othérf‘béﬂlﬁ'ie%fﬁfnc@llﬂ?égfél k‘féiéléfdhﬁ’é@icomposmons may be used in
combination with the_glass fibers. [00105]Additives may be combined with

16079 he dispelbibieoriithPh m&%ﬁ%fé%ﬁe#@g}ﬁgoaaﬁrﬁzﬁ?@aaaﬁtswwa@m

usaglinihe dispessigndngr exdaple, adsiivesmayinguee ﬁe&%@ﬁtlﬁﬁiy have a

S SR T e e et .

a edmiaaa@ihmr mabrightenes; hdtalaemlm@wﬁg)@tﬁe: & biecidenalftmgicide; than
rel fQ“E'” ersh% %111%91%2 a%dlt \tlles 5‘6‘&*‘5%% Pglsgn Jﬁgellgtf;[ hﬁ: &Fdﬂ 95°C
While op lonal for purposes o the resent invention, other conmp
maycnjeeh@h@édwm@@m@foﬁmm@ﬂmbmtwdmm@sa%maﬁm ﬂﬁéﬁ in other
mapwiasHng. RLacaas; (AXIPLALILKES AR AdUXARIS Ak ReB 8T, her
any formulation comprising the above describéd polymers, copolymers,
@ng@@‘mew and multi-block interpolymers. Suitable additives include
flllers such as organic or inorganic Partlcles including clays, talc, titanium

[0080kioxide EAad RSO B6hakensmetsssiloryamiodimsig diearsersoinamamdgiave a

cawb@a fﬂ@a@nﬁglca@hnltmgﬂberﬁ, steehwirg-eednestcand nyjaner i other
poly rcordlng nano-sized particles, clays, and sq forth; tackifiers, oil

o RGeSt g pATAS R PRABREIEARY G =dnt!6th e it Ep aifio! less
symhetic polymess tnaaludipgothenpoly messdacandingdo embodiments Qfther
the pr entdlsc osur oplast|c composijtions ac ording to_qther
‘rgbalgfmen?s Sof the E?%%%ei HolHHE F& 3#%@%3% "??%rtggﬁl I& in other
menjanimfdie:zs dnfsetlﬁemaddi‘m/ee sutbbr asnstaxti datc, mlacltlmmaﬂﬁdnatepmer

poe% 'C(jelbgrsa lucj{?%ﬂ?@@ ?/ Ottonbp o I%%s%er anghan 5°C in other
po yanun| metal TiDers, flakés o par Icles, expan aB’Ie ayere

sikeaitedirphvsphatéssoearbthateyeisubhrasntlagis enica, silica, alumina,
aluminosilicates or aluminophosphates, carbon whiskers, carbon fibers,
{0081 nanopaktietésinbhsdihpohanetubedilvslestonitecyraphitespé blites: ang have a

cefamissiush assilicen-carbidesif @@mﬁa@wﬁ@m 31206823605 at
other coupli p%slagents may also be emp oged or better filler bonding.

[oBEe7{THe poiiisrsaratmge ety stoidagepy s D TUL
MBYEOHAIBC and 130°C. In other embodiments, the ethylene-based polymers may

have a DTUL between about 63°C and about 120°C; and between about 75°C and

about 110°C in other embodiments.
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processing oils, plasticizers, and processing aids. Rubber processing oils
having a certain ASTM designation and paraffinic, napthenic or aromatic

woraeess0is are all suitable for use. Generally from 0 to 150 paglg:smg¥Rs1s2s
preferably O to 100 parts, and most preferably from 0 to 50 parts of

processing oils, plasticizers, and/or processing aids per 100 parts of total
[008Zpolymerfarggmployed. Highémamountéofdimpay tembimimpreye thepolymer,

pr ' f ing product at.the expense of.some physic: o

P T AR R ST Do oy
ackisahspsliohy dsepdoiiure dfBar evoreziié Slearhte; Jj6dly)alodholsnbodiments,
Inchiding glurols.pehirlcanol aihgrs. INGlUAing AlYEoL ANEIS, , 350 1
(p%g}s%g%, ingﬁdin %%Jély)%%%g? estﬁersf, anﬁ%ﬁéﬁﬁ%@%&%ﬂy@’ ess than

Grédh @ orienerabedizigets: date desvBtiEsitheshenfn{0BE08 Rofess than 105°C
conyepipRAlLLR het iy 1R00TR B 2PPICAEARS g RANDIaGK s NE ARLIY G 1 ..

usefiil for UV absorption and stabilizing properties. Representative

exSEETREArbEHE BlickSheiute AT VeREaBaD) [Mp2taNIBEC in other

N23dnM2ANI0, M@ﬁ@%@)“%ﬂ%@ﬂ@é%@”é@%h&llsé@d\h%‘%t other

N351, N358, N375, N539, N550,
embodiments.

[0883] Fropylene-based polymers useful in embodiments disclosed herein may have a
Vicat softening point (ASTM D 1525) between 25°C and 160°C. In other
embodiments, the propylene-based polymers may have a Vicat softening point of
less than 135°C; less than 125°C in other embodiments: less than 115°C in other
embodiments; less than 105°C in other embodiments; less than 95°C in other
embodiments; less than 90°C in other embodiments; less than 83°C in other
embodiments; less than 75°C in other embodiments; less than 65°C in other
embodiments; less than 35°C in other embodiments; and less than 45°C in yet other

embodiments.

10084} Propyiene-based polymers useful in embodiments disclosed herein may have a
heat deflection temperature under load (DTUL) (ASTM D648, 0.45 MPa load) of at
least 45°C. In other embodiments, the propylene-based polymers may have a DTUL
between 45°C and 130°C. In other embodiments, the ethylene-based polymers may
have a DTUL between about 65°C and about 120°C; and between about 75°C and

about 110°C in other embodiments.

10085] Polymers suitable for blending with the above described polymers include
thermoplastic and nen-thermeplastic polymers including natural and synthetic
polymers. Exemplary polymers for blending include ethylene-vinyl acetate (EVA),
ethylene/ vinyl alcohol copolymers, pelystyrene, impact modified polystyrene, ABS,
styrene/butadiene block copolymers and hydrogenated derivatives thereof (SBS and
SEBS), and thermoplastic polyurethanes.

10086} Suitable conventional block copolymers which may be blended with the

polymers disclosed herein may possess a Mooney viscosity (ML 14 @ 100°C.) in
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N582, N630, N642, N650, N683, N754, N762, N765, N774, N787, N907,
N908, N990 and N991. These carbon blacks have iodine absorptions
winn@ings fram 9 to 145 g/kg and average pore volumes ranging-#Qbd@ 41525
150 em3/100 g. Generally, smaller particle sized carbon blacks are
employed, to the extent cost considerations permit. For many such
aplicatipnstthve présent pdfymerscand bigndithereofitequits liktle10H in other

[0087]
10088]

10089}

embodiments; and from 30 to 80 in yet other embodiments. Suitable polyolefins
especially include linear or low density polyethylene, polypropylene (including
atactic, isotactic, syndiotactic and impact modified versions thereof) and poly(4-
methyl-1-pentene). Suitable styrenic polymers include polystyrene, rubber modified
polystyrene (HIPS), styrene/acrylominle copolymers (SAN), rubber modified SAN
{ABS or AES) and styrene maleic anhydride copolymers.

Dispersion Stabilizing Agent

Embodiments disclosed herein use a stabilizing agent to promote the
formation of a stable dispersion or emulsion. In select embodiments, the stabilizing
agent may be a surfactant, a polymer (different from the thenmoplastic resin or base
polymer defailed above), or mixtures thereof. In other embodiments, the resin is a
self-stabilizer, so that an additional exogenous stabilizing agent may not be
necessary. For example, a self-stabilizing system may include a partially hydrolyzed
poelyester, where by combining polyvester with an agueous base, a polyester resin and
surfactant-like stabilizer molecule may be produced. In particular, the stabilizing
agent may be used as a digpersant, a surfactant for the frothing of a foam formed
from the dispersion, or may serve both purposes. In addition, one or more

stabilizing agents may be used in combination.

In certain embodiments, the stabilizing agent may be a polar polymer, having
a polar group as ecither a comonomer or grafied monomer. In preferred
embodiments, the stabilizing agent may include one or more polar polyolefing,
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.l. DuPont de Nemours), and
ESCOR™ (trademark of ExxonMobil) and described in U.S. Pat. Nos. 4,599,392,
4,988,781, and 5,938,437, each of which is incorporated herein by reference in its
entirety. Other suitable polymers include ethylene ethyvl acryvlate (EEA) copolymer,
ethylene methyl methacrylate (EMMA), and ethylene butyl acrylate (EBA). Other
ethylene-carboxylic acid copolymer may also be used. Those having ordinary skill

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



no carbon black, thereby allowing considerable design freedom to include
alternative pigments or no pigments at all. [00109]Compositions, including
wibhesmgelasiic blends according to embodiments of the invenfigh may@lgd s:5

contain anti-ozonants or anti-oxidants that are known to a rubber chemist

of ordinary skill, The anti-ozonants may be physical protectants such as
[0098jaxy mattriripthat gomedo tiemiviaseiandigrotackie RAH:HEE) MYL8Rizing

or ozone or they may be chemical [,o:[ectors that re%ct with oxygen or

0zole: élfﬁg & Ohe %Q?B%H}éc%?g AT ERLRLHAR A PHERUEDS ffatde form

octyteted:plennd; iy ydatediclitdinethyibaimd) pheddkalization of the stabilizing

p-phenylenediamines, hutylated reaction products, of p-cresol and
oy (P e ehe A BN Sy drog Mg on & ol
derhvativesymuificing (diphe nytenierdntioxidantsr thidestenantioddastample, for
and:-blends_thereof. e representative trade names of such products . .
eI e P TR, O Potessu
POLYSTAGET for oozl anfitied At tROINSTEAYT 200 ladtidkidamt hydroxide or
WINGSTA Y fgokiantiexidantmWINGSTAY TR ﬁﬂ%? Xant, . i
WINGS.TAY!IY%}?}OI<i aﬁtioxidant,\gi/llg\lNGzﬁT%{(Tm 29 ;Orﬁ?oxi anégﬁp ta the art wil
WIRDSFiRIeriRas N1, eleioianapl, dneP IRGANO XaMabatxitzants dtnecmen the
appicationsyihe anthoxidantsand-ant-0zaerntsised wilipreferably e eqqe of
non-staining and non-migratory. [00110]For providing additional stability
agdfitst O\Prduamicihindeséd-amine light stabilizers (HALS) and UV

ﬂggﬁbsorbe ay be also used. Suitable examples include TINUVINTh 123,

00915 UV TR S 4P S IRIS VNP BN Er IRV INFificy 652 PROGIETSHT A Hone agent
andnkiNINA N ImoT8R] avedabledfom iba sHpecialty Cfemisalenandnbodiments.

CHEMISORB" 1944, available from Cytex Plastics, Houston Tx., USA. A .
T e Sy S e TR FE AT, AL S ES B b et
to &chieve stparidlEurfatetguality(ad disctodedirlShBsteaithahe polymeric

6,0&%@%%0@ [ em odirkrgents,ma include a__hn_ t stabiljzer, su S
IRGANOXTM ﬁes‘?s e o b1 %ir%%m%%oﬁ%o;*ﬁﬁﬂﬁm‘f of the
addienarlkingprocesses may be employed to pre- disperse the heat
stabilizers, anti-oxidants, anti-ozonants, carbon black, UV absorbers,

(00923 nd/or ligRestabiidiza gt dwasterdmaredriockiubsbuentiynofiginmcids or
polymenblensds theralrom,.1P0 H@ME&M%&E%S'%‘%%@&%@%&%‘&% the long

referred to as curing or vulcanizing agents) for use herein include sulfur
baSBRoRFEX AR HasBYY srphemb e Eaa Ssmpblifid) ExhpipRéerss. (Rbe salts
foregging MaieHiaaace faunehinuthe.attonelEing il prBa’Nts, Neuiralization
3,75 ,643,‘,3,89 558, 5,051,478, 4,104,210, 4,130,535, 4,202,801, .
4,27178528°% 340 482 9580007 91955 S8, WikdH 658 Hndf YsoUh, 7pg amines,
106ddBaivtendulivrbasethansingragenisiare smplayed: aoeelpraBsTandd in
cure, liaul:rtli ators r(pr%mbgt éjs%g Egw&)ll. ccelr%@t%slare Jsed to confrol the
time and/or {eperaturerrequirad for dynamit viIEERizatish* AR pgate fatty acid
imptduézing propertiosheftiiectedultiswgerass-lipedartitle :Ha @nusion melt step
embodiment. a.single Accelerator or primaty accelarators ysed, The oo
primary accelerator(s) may be uséd in %o(faf amounts ranging from. a%oui1
0.5xdeieat sbpraférablydaBbuntte abblethSahihoasédomtbte) microns in
composiy! %W{Jxﬁgnﬂ.”ﬁ%ﬂ?ﬁ&eé%‘aﬂlﬂ?&ﬂf’ tﬁg @QW&@H%Q%@]& '{H%%n e in
and a secondary accelerator might be used with thé secondary
acéere e beitvy! tsBriasmaller amounts, such as from about 0.05 to

about 3 phi, in order to activate and to improve the properties of the cured

[0093} icle. CeifibRiticHS biraraRsRitoReh SHerAlyvsrSe Uselaf el Ay imTactants,

propefiies shaiase.somewhatngter thanthege praguged By MS8.0L &urfactants
single accelerator. In addition, derclg%ed action accelerators may be used

wHISH e TIOPaREHEa By AEHvRI b eBesRg e miperanise o | tlirpiuse factants
satisfactory cure at ordinary vulcanization temperatures. Vulcanization
retarders might also be used. Suitable types of accelerators that may he
used in the present invention are agines, disulfides, guanidines,

thioureas, thiazoles, thiurams, sulfonamides, dithiocarbamates and
xa.nthates. Preferably, the primary accelerator is a sulfenamide. If a

second accelerator is used, the secondary accelerator is preferably a
nrianidine dithiocarbhamate ar thitiram comnnirind Cartain nroceacceinA aidce



[00114] When the polymer composition is at least partially erosslinked, the
degree of erosslinking may be measured by dissolving the composition in
w6 SRlyeeL-igr specified duration, and calculating the percent ggl-p¥c4a7/081525
unextractable component. The percent gel noi wally increases with
increasing crosslinking levels. For cured articles according to
emboditnentsieithe inmenten Bhamersent gebcontentssrthesirablyrichiie block
2198 1081 9,100 RETct, (00415115058 sbodiments Adilves A, .
also tnclude perfumes, afgge inhibi ors, |cro%|cﬁog|ca and antl-?ungus
agentsbiling setatdantd andhakygendree flatmetyotardent, sasfavslhas Bliprmal
a”%@ﬂﬁf&l&%@‘!ﬂ%’&%z@&ﬂ% f&pﬁ%g&gﬂlté m%%%hﬂgdr%a% h%‘zg)o' e r%oellymer

decrease the abrasion resistance of the polymer. Adhésion of the poly

to thelBaNd PRI elis STSBAIHETOVe ERIFORIGR thie erntlagidaibmipronsdtérbersin
or fnctenalizalion M5eHpiNG Ot ihe ROYMEL WMt HIRNBSHANS:id salt. Internal

polychloroprene (neoprene), or other grafting agents. [00116[Dispersion

FofHiiRsiaBiss 00 1 AatneFe R rifo e oS edsrdsféedwitip the polymer
emberimentsdiseloseskhergin mayinsinde:a iguid maedidmaSUeh @8ful herein

water, a thermoplastic resin, a dispersion stabilizing agent, and optionally
a fiish S Rithr 1S PECh O HRE BRI GHIASEE sl lnd the dispersion
tabilizing agent, in some, embodiments, the thermoplastic resin may
100947 pris T GRAIEH -BBLR AT G604 (R WEEHERBY (e lBRAr AffoBRELFaY be
thewadplastietesin andidispersigreatahiizingagentiniheEeompesitibnbited on

other embodi ts, the thermoplastic resin may. comprise,between ab ut

oo Rt F T B e R oE TRt Padin one
anchdisgetsionidsadilizingthgent inahécompdsition, IrioyéfUdther weight based on
erhodmente.dheueapiastc 1RSI SOMRIAE A0 Z6RKe acid or
wr:i%ht of t e'?otal gmg%rﬁrge? thermop gst?%yr}e%s?g\ggr? Hi%gplgg%ndcgy}{c acid or

staBiliZing-séciy ke ednmppsirion: {001 B nsdeembodimentrahes.s to 60%
agiequs gispersiondisclosed heseinmavinglide polyglefin resin padtigles

ranging in size from about 0.2 to 10 microns; from about™0.5 to 5 microns

in HHGtAEr Sioodh RN e FbN abativrb Bomickers. Hhagyinveight based on

coinpanisentterthagiassmhased fibers or glass-containing substrate coated

or impregnated with the dispersion, the polyolefin resin particles are
1069spenerallyaideasisan ardet ofpagmiude smalleiizP01184:Theay be used, and

thermoplastic resin and the dispersion st@baizin agent are referab\y

ai SV TS A i, R T3 Frlte 1RREEPIR O of

sonidiempalithentdicsuffieidhtbassis-atide chto snaritratizesthe tresedtantcreate

dispgrsion t hieve a range of about,6.to about 14..In particular .

e e e G R SRR R s S Spepaine
to @boiut D2twvatéricoment bfitheadisper siopimay . bescoiolidly . stthatiiiéing

Cogggllﬁ] %&P m%‘t‘h%f Lﬁbee -.,Iﬂﬁ E:r%? pd%i&'}%}ﬁ?%‘ﬂt? nggt%‘%{ﬂﬁge{%@d%s@bdl Ifzzclir g’l the

agent (solids content) is between about 1% to about 74% (by volume). In
angtisr Embediment fisangblidiseeriient ranges between about 25% to
about 74% (by volume). In yet another embodiment, the solid content
10096} anges BeaedtrhidzirsaBusfasabéut 50% (without filler, by weight). In yet
another embodiment, the solids content ranges is between about 40% to
10097 hout 54 fl\}\?ﬁH%ﬁ?fifiﬂ@?,"By W@igﬂ?@?ed or impregnated substrate may in some

embodiments be contacted with a froth or foam formed from dispersions disclosed
herem. Embodiments disclosed herein may use a froth stabilizing surfactant to
promote the formation of a stable dispersion and to aid in frothing. Creating and
stabilizing the froth during the frothing and drying steps may be accomplished by

addition of a frothing surfactant to the agueous dispersion of the polyolefin resin
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100120]In various embodiments, a dispersion may be fonued from a non-
functionalized or non-polar thermoplastic resin and a tnetionalized or polar
wéisprigienstabilizing agent. In some embodiments, the thermpeplastitesis:s
resin and the dispersion stabilizing agent may foul' two distinct phases
within the dispersion. In other embodiments, the thermoplastic resin and
thevdigparsioiystaditizinghadeth. mayafslitiotw dhdistincfphasesmahelso be used 1o
appli r : - (lisH .may be.present prior 1o,
o ) P wtey o R SR B et
substrates 19ba2ad Dispersisivsformediimigccodlatdenidtvembtdiments: one
disglnzeeherein mayhe chatacierzed,inhaying an average particle size

of between about 0.3 to about 3.0 microns. In other embodiments,
[009sflispersigns,maNaye AR-RY SHRARBAFICS 3iZe.0f 1om,eRQulQ, B 40.80QUL  crs.

1.2 microns. "Average particle size" as used herein means the

voltitre ekl satilnsssideein rdiar vs ke aure e prsribiersigaar gum, xanthan
lasediffiagtigpipshpigyradnaxhe emplayaslior example:ALAicl sigh, or
in this description refers to the diameter of the polymer in the dispersion.
FOrOR BT PaHIETEY thal BFE AGTEPRETGT the BiaREtE Bethaparlgeds from
theaveiageghthadgnganc-shorkaxss, ofthe pasticlac Rartiglesizes:Gafples of
be r’r%easured on atBeclinéan-C?ulter LS230 laser-diffraction %JTrtic esize
andly/28i or bthar StitAbie SRS 0 L2 R p PHEREd TOATUTAl g amme salts,
thereforehaligpaesionsiincaccBradandes with therpiesentsdiselosite Mayde block

incl thermoplastic resin, which may.include.at least one non-polar
My S R S R oL R
inch Ereteast swepbiar poiolefingaridieptibakly ardilleconlitnirespect than 8
the thermeplastic resin and the dispersion stabilizing agent, in preferred
embodiments, the at least one non-polar polyolefin may comprise

[0@99Petwee@@?x%ﬁa§og{? t%zﬁgf{&(%%&ml OI&%&QWM&, OfGQI%%%dmes, and

polymer and dispersion stabilizing agent in the composition. More
prefefaBRicthe Bt IBa SIS RS p SIHP HSIyBIER 6 iFASEs T petraig the froth

ab@ih SAU RN ik 3090 SHl M adsefarablyn teIRE RN MRIQaits and ester
non-polar polyolefins comprise about 70%. [00123]With respect to the

filT iy R BBt grasisy thET AR 1 5l 1operfsHes hem 12-36
hundsed abthe egmbinet ameunt efithermeplasticiesin sad, disprisiotinoleic,
stabilizin%.g%egtds lﬁed. In selected embodiments, between about 50 to
25%“[%?% jioer%u‘r% r&tf are used; between about 10 to 500 parts per
undred in other embodiments; between about 20 to 400 parts per. .
oot e RS RIS SR AR BB Mg et
p@huﬂﬁiﬂ@@lﬁﬁ%ﬂ@iﬁmr embldimrientsi[00L24]In bertairs emibodimeints, dased
SUIEMIRRLLONS, SHERRS 01ape-BAREY 06T A BAISSEEONRING. may e
substrate, coated or impregnated with a compound may have a com ined
arﬁ@juim%ﬁmé at [saidegne therhoplastierdsithard dwee dispersionaining salt) or
stapilizing aeentinihe./ange, ot ahapk0-4:1Q.aR9ut.100, Pars ReFNLAN e fude

parts by weight of the structure or textile. In other embodiments, a _

StRYERIFETHF teRfile AplEYABIEARIMNYE ESHPSUNPHIEY nevE B eonilimepionate,
amesdathafithecplleastrngipolymae andthexlisprraion,siabilizing :29entdhiium
the range of abot]g\tﬁg.S’ to about 10 parts per hundred parts by wei%gf; of
thEPBHICHITE"Sr (XTI SRERFOnT At CHEPABBL B2 PaR@Ri diKpropionate,

embtdimentsdoRhdBbbispession fgsanulations discleseddieieinmay  sodium
include sukgfactants, frothing agents, d'sp_ersarléés, thickeners, fge

o BRI R R ar 1SV B aH, rETHRSHRIGHBRTE: anfickBarfesogmpho
néutializingpgent) farfhealbgyimodifiey] presediptesnbigcil@anacidarcampho
SCRLRNICIRs NG, tlligg ?#]%%’i%ﬂrdmt&erlciyk?ma eh”ae 2 tiontii[ for HRR o ?f? g
the pres’en? invention, other compon%m% may’benfﬁg%l?/ Advan ag%lo‘ﬂglfﬁ? e
predictstabilityvduningentadteritee:maredfacturing process.

25



[001261In addition, embodiments of the dispersions optionally include a
filler wetting agent. A filler wetting agent generally may help make the filler
wandoihes palyolefin dispersion inure compatible. Useful wetting 8ge8g47/081525
include phosphate salts, such as sodium hexametaphosphate. A filler
wetting agent can be included in a composition of the present invention at
{60108 concehirdtiomnf attgalstabautihh paebperdfOapatts ebiilles byteeioghitcmal
1001271Furthermore, emhodiments of the dispersion ma tionall
R R R T A oL SR R ey g ot
loweisvesithaispaigionsckdickenerssuitdbtedor dissgnalisbergny knepwaration.
Ing]eél}lairtigqu%? g%té%{alm I %&%g |¥§;gﬁ{ylﬁetre@t pl?’lc ﬁ(%séa %’I,a}}% ?8&1 _clf:?f?lgenzem
thickeners such as modified cellulose ethers. For example, sui abfe
thiokémaesaind etk ArgeafanTIERL Infrawé wafnsaofsAlcosChemidalthat do
Carparation)., RHEQVISIM ahd, IRG lxb%%g;hd(};ﬂ) A}@g}j&%ﬂfo&%aram An
Ceigy), UCAR(r) Thickener 146, or ETHOCELLTIYT or IVIETHOCELLTmM
(trétfsrdimels aof thspdwehetnit alseompany) amduparaclioriTylopropionic
(trade name efiRara-Chem Southern, Inc.), or BERJVIACOLTM
(trademark of Akzo Nobel) or AQUALONTM (trademark of Hercules) or
[0016ACUSOLdR. Cradlemank 95R0Bm:ad: Hasg) fbHGKEPaIS MaY-Re-u$ed iBrein as

any amount necessary to prepare a dispersion of desired viscosity.
[T R HitimatPURSc G4t 8f tHEsp aFsibrnis MR ¥atd & I distiomiie that 2
Aditiengfithentbickitnersten e disparsiosin Gladingetoeammunidef fillegxample,
m ¥be performed with Haon}(/frjtional means to result in viscosities as
r?é%&%e& LB S o f UL GRS BEFYIBNE iay reach +3000 cP (Brookfield
indle 4 with 20 rpm) with moderate thickener dosing (up to 4 %
16010 eferalﬁslél;éf)%gg’/v 3% based on 100phr of polymer dispersion). The
arting polymer dispersion.as.described may have an initia). viscosity prior
00 L e S AR o G e 6
(Browikfiglkbvisessity mEasuret-hileobn teerpariturediith Shird8aRN 3ctrdants
5Q5am)- Stilmare.preferghly. the SIAHING viseosityof thedispersion mauy,
be between about 100 to abolt 600 cP. [00129]Also, embodiments of the
pri¥dieriiss S 1Ay BEKITAT et e By thedlcatg it ivisan enfitepiqgents.
added:iodnefhermanlasticcresind dispersion siahilizing aganmixturg ihation
this context, stability refers to the stability of viscosity of the resultant
aqlidd e Sty I dispersion. In order to test the stability, the viscosity is
easured gver a period of tiq;n_e. Preferably, viscosity measured at 20C )
001034 ou1d fHREINE/ o0 o RSN Diseo SHPsvara Serblofs Alsteplastic
whesnnsioreb atiambientdesnpRlatie f0n 18R] Hipspesificembadipienidaitives
thermopgxsclii“c resir&.and a d{'sPers«i(%nugta jlizin& %gent are m§lt-kpe?dedti1%
an éxtruaer %I%r?fgc with Water and %aﬁeﬁ%r%iligzlfhgﬁag}etﬁt?‘éﬂéf? A EnihfoAls, oem
potassiumthykirxdxide ; draacdainvpimaitonofthertwo tefonha gigpersiothickener,
Those, having:orinany skl e artydl ecodnize that,a pumber of olherg,
neutrali ng agents may Be used, in some-embo iments, a filer maybe” "
addedogiiriagibewitendlefidngdiid tedmopiastcthesin dfitedispehsiont.  While

St@m@iﬁg 1%9%.&130535 of the present invention, other components may be highly
advantageous for product stability during and after the manufacturing process.

100106} Additives and adjuvants may be included in any formulation comprising the

above described polymers, copolymers, interpoiymers, and multi-block interpelymers.

Suitable additives include fillers, such as organic or inorganic particles, including

clays, talc, titanium dioxide, zeolites, powdered metals, organic or inorganic fibers,

including carbon fibers, silicon nitride [ibers, steel wire or mesh, and nvlon or
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WO 2008/051756PCT/US2007/081525 [00131jAny melt-kneading means
known in the art may be used. In some embodiments, a kneader, a
wBANBUIRYsmixer, single-screw extruder, or a multi-screw exigggisiniaRds25
A process for producing the dispersions in accordance with the present
invention is not particularly limited. One preferred process, for example, is

anloesss euhpgisivgarettkmerdig. thieyabevd-meltibnéebkidimmpong rtstenders,
26EAAING 1R:bhif ALALNRLEn{E 0 UANY Hep 1 BAIENLIP O ﬁi&é%%mm

[00132]Figure | schematically i lustrates an extru3|on appara
btisdnen cEmbadiERTs ofteedingefriomniamtiexenicler2Grdnseseain dmiosura

emRodiprRiz AR SSEW SXUNARL ds £ouRled, 19imbBaACk PARSSHISHt disclosure

regulator, melt pump, 01 gear pump 30. Embodiments also provide a base
rSEBHOR RO ARERHfA T AITER VHIFS0r Qi afditen Melugestarch, talc,

PmRAQlkshawR). Reskedameuniseibase anddnitigbwalsnare Rovidad ang

from the base reservoir 40 and the initial water reservoir 50, respectivel

AR GBI p R m§PRE uskButh 867 EmBUEN L a R e caes

pmm@aae%weﬁehw& A16@eclminagt, a;ﬂEﬁS%ilT@anazﬁlrﬁlﬁﬁr ABoH§86sIQcates or
rovide the se and the initial w tertot extr;ger 20. In other

188%?3 ?ﬁg %uﬁ*qw&a Etld’ﬁhb A pl” B\ of SBOPEERT ad2dering
bmamn&@@, Q@tfﬁmiaﬁﬁcﬁ.?)g,bﬂﬂlﬂm smbmrnlmﬁilnmntacihe@mmaﬂﬁ dodtiahrbide,

%e)r&r,let r%\%e Ied |n l%eh%gteé 331Re |n in th formg1 IIet od
pow eror akes |s Sfee er rfT’IefD o?lﬁjfe extru @83’

V\i’nebeithefrlé@msdn@ted or compounded In some embodiments, the
persi: ilizin gent is ad o the thermoplastic resin through .
{ﬁﬁl@ng alor?g %P é r%sm }anl 1|Qir?to(ﬂ%“’enréemlgg ?%‘8?% sLll Flu%?g;%%%nmgy contain
stabikizimg agbn i provide crsé garatshn tids twiubbeewrextsuoer A6 Theng a
r%é%&fﬁ‘%*ﬁ\?m@sﬂﬁé‘(%?g: &%L?ﬁn”&% A0S Yof QRGO &?chss 0115 are all

emulsification zon€ of the extruder wheére the initial amount of water and
bBEE AT LNE e SERTIRE UG ARP S0 iSadads troagrciimebbs) i IoMearts, and

emhedimentsdishersionsahilizing agentimay he aqgteqz@ed%%a}';él%mmg

exclusweleﬁo the water stream, In some emBodlments the emulsified

rAREUPET SO0 RS Al RED DAt FEPINSESY RIS RRHTe SEioRsD tend to

aiglihution mMBcheaoking zoTeinf therediigerd2Q: TyRigalbphe.disPessionissical
diluted to atl\gaﬁt 30 e| ht percent water.in the coollnq zone. In addition,

REATiEY P@?ﬁal? EeIGEE ShiP FURSHET DRSS AT e al%iASH Salts.
ohhﬂwmke\@ﬁmmhmmdtclncsommemhmchmen(tlsolwate@hemoﬁ;aﬂiﬁiﬁdgntgxycols
r truder but rath t a strea ontalnln e re
R e e R T Bl By ot
bﬂﬂ@iéupmh 1ﬂfeaéxﬁtjde$p2©!aﬁleﬁimnatem AM®tal or zinc-, salt derivatives thereof.
| 08/051756PCT[US2007/081 [OO 3 u

100108 e A o ORI R A e R s one
didgarsiondidbilizihg dgsemtmayubbstﬂ@ﬂvdmg irepsingle Brpcesstuiforonanples
disRarsion Ao RANATIRIRAUSM PXYEING 058 RETIOK ARG EREISION 09,

stab ||Z|ng agents listed above, the ISpersion may e wit respect

151ha filer ardi GiheMadditves I00145)CG4tIng dnd: IMpr8gh&ion N539, N550,
[Q2%36] ﬁ@éﬁolef@azﬂ'%émmme%nwrw WiHRLmBRdimenis noog,

disclosed herein provide the ab| to coat, partially coat, apply the

EFSramhNE? br | i»égﬁ%hféltﬁe sparsisintrBrasRipasaneBe Fand to 145
Qass-eantAiNRg sbsaless filmsnshests: alrics Qnbtherglasshagedmaller

articles. Polyolefin dlsperS|ons formed in accordance with embodiments

RAETE e GRS BFOViBERorfin{SartiAg sl RO G BrofRHGPRS ormit

sdistiate. Jnok exginptens dispesion-soied substaieinayashieveigondie or
adhesive properties while maintaining a flexible laminate.
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[00137]The dispersion may be applied to various fibers including glass,

polymeric, and cellulosies, and articles such as mats, nonwovens,
wYoNensaad fabrics made from such fibers. Glass-fiber articlgsinchifless sas

but are not limited to woven rovings, wet chopped strands, unidirectional

and multi-directional fabrics (biaxial, triaxial, quadraxial), paper dry chop,

migl dingamatsclin dutetions ittovble dwinsg debblesd cogtifivederstrantd inats)ternative

cg%g%qs%r%%%}ﬁ&ﬂ?l%@nd chopped strands. The glass type used

may be any of the standard silicon-based glasses known in the art, such
[60108} E-gldseradeivicalkalidlasg[00188liasonidaaibadionénis ia polyalefimts of

dispersianion g%%eéﬂ&?%ﬂmﬁ%i{%ﬂo%ﬂlﬁ%e[ﬁi%ﬂtﬁ%@?&é’ﬂ@% Iki'i,%é)km&xn o a

be applied to rous structure using any application method known to
thBRless kitkadish therdieari otkér ehtbudirnenanls fieobs Bingetarerntesidms such

impreanatedwith a Jispersieniey &:4sPerion £O5PRRUNG, &{bﬁ%@%&gmdor ozone

embodiments, fibrous structures may include textiles, geotexti les,and
NEURSPTIBETS. 1R CRREIA RBYEHNEN ISathe s r S strictare ThaFmeludanitable

Cartom MQRbrsyathelio ek ealiosits- R uding Jaas st eiefiers Qfated
polyamide, .polyacrylonitrilc, polyvinyl chloride, polyvinylidene chloride,
p%t@%%w&%w @gférsl?@b%ﬂﬂﬁ?faﬁ@ﬁ%é}e&a@ﬁ%wﬂm products of p-

ermhodimentsicthecfibrousssirugremayiiefiaxciempieelidlose, BuPaquinone

wpod, or combinations_thereof. In other embodiments, the fibrous
SRTEEEE G SAE o B R OR S G HRG: o0 blends
eiabodiméntssthepfilsrnugistruciteenmays be aglags<ased fibeWoNGSTAY ™ §
lass-contain t rextile. [00139 le, in.the method .
USSR AP TP IR samo, el
a%ﬂpbﬁ?fveé_’lfﬁ f[ﬁf_‘@ugjhtam‘amm_ cWﬁéﬁﬁﬂf@xa’ﬁ“éqbemmémknéﬁﬂéﬂs_TAYm
thefmoRIasic AizpersiNn forpmga coatetisiandnlhe £agtad siran é“!’fsﬁi dant,

)\
air dried or optionally passfefj‘t rough a heat source such as an oven
wHieHthéAwatdr sfthe driperision.is adveRemNeXtie sntzarddendtried,In some
andyorthe, harmoeplastigresinis fHaedotheCoaied SIBRdAMEY be non-staining
solidification of the thermoplastic resin may optionally pass near one or

ABYd HetEFetPWihere the strand is further dried and/or the temperature of

[60118)e Strapg;igalrers WiERILAWIRSIS, 3R ARRIORMIE: IERD GRS WVRBTIN o)y
it will be readi for pelletizing in unit 9 to form pellets of the long

P Fftfot roplastRs Y8R MFE ROt iR prasetit tid@ ssaralphaclude
standynay+e drawrriivoughrtve apparatus by tievpelietizingpinithor 765,

optianally..a draw-off devic .gpi nally, the,coated strand may be )
pgj‘gﬁggjm%ué@a @héamﬁsé%\l]cé i]g%t %ﬁé?ﬁdﬁw rﬂglvégﬁ #E’é}% Fhgpicals,
thedpElEEE IR ORAY. [08140)Altebhatively (intthemnethodiaspracticedisa. A
Figure 3,.a continuous fiber, strand, or royin is.fed from g su reel 2.
R TS e O R S R G e
dispersiorsBidiee godibd strantsisarest passet. thPotegh avpellétixer &g lor Other
ot shoning device, comminuting ihe.cogigd styandinia.pre-giey,
pelle%s 11 Wﬂ%h%%ll onto a C%%é%%ﬁé%e%% Ezégvﬁ%éﬁgl%vﬁgs or thgeéls%-'d%d for
peiersito air dry or optionally passes the pre-dried pellets 11 through a

.1{}0} i{eat SOF‘B‘E%&H&*cl(ﬁﬁ&)%gi%ws'fa%éﬁi‘é’ﬂ%fﬁ%ﬁ"@#ﬁe&’& %%ﬁ?eeéﬁl%féﬁ”%ﬂo pre-

ben off i.e., the pre-dried pellets 11 are drie ior the thermop
résipeiscrilyellphoNiiifts e fets rden thenb my fiberseiafbroddatie o8 slasstibers,
conesnitatesAbMsIRventon, If necessary, e AriedLalsts My B8y polymer
scraped from the conveyer belt by a scraper 14. The strand may be drawn
thietgHhssEsparatus by the pelletizing unit 9 or optionally, a draw-off

001 iﬁeVice %UEQQ&%;JSQHHHQI%Emg (%R%t‘?@@@% %L%Hﬁnpéxs%%&ﬁ{ﬂﬂg*égenm)

shaping device 13 at any point between the bath 4 and the pelletizing uhit
JOMHSEMBIREd 6 W SN (s heBried pefessd 100N h&ed compounds.
acceptable, for example, conveyer belts or pneumatic transportation
systems. WO 2008/1151756PCT/lngZOO?/OSlSZS



[00142]In some embodiments, at least a portion of the water in the
dispersion applied may he removed from the dispersion coated article. In
wothregmbediments, at least 50 percent of the water in the digpgrsi8Ry 7081525
applied may be removed, [00143]As a process for producing the
dispersion-coated or impregnated structures disclosed herein, a process
othenthan thehenbsegesyyibathele mafovedmayivesemplidypechg-or U.S. Patents
mpl o fiber | utd escri en 0.Qbtaj
T e T g b 45
the éhoBpeti Kivahids Y Fiethbd duetasdprading, Followed by heating to

mm?ﬁta‘” d%%%na%%{?&rf%?@%%‘!ﬁ%- 1\%%1]&5;4%}{—" here i ifeﬁ;f%%@&%&? €08k oure

apply, or impregnate the Structuré With & froth or & foam prepareoﬁrom a
fmﬂifgaéogfa@mayao@saée@ a@ﬂavfro%hn@gsa?gmt.a@xamﬁles @f@uﬁaﬁi@. time and/or
frothing, aoents includg: a%%ﬁ@m{%m%ﬁ%@ftg%%g%@}&%@ﬁ;@ém of the

carbon dioxide, nitrogen, argon, helium, and the like. i

articular
Pt cigsthbnise aftiiicas ' frethmabagenent-rathing agetisarer or primary
typicalivintteduced e meehanicakintradustionof & gas IR @ IGHAIR ranging

form a froth. This technique is known as mechanical frothing. In preparing

RBRP Poly ol dhirPbakihgl e Bratethed 18- Pfk APeBmbondhtsar tharota!
highghdhigair o&Gas inte theoMbHUWEaLUSING BRI YRMSN: SHEN &S AMGRKERad 2
MONPS%O" or FIR_ESTO&?Hf%other. [OngS]Applicatio“n impregnation, .
COMPSRBOAAE TR it Gr HEGrEa T Whith SPAiBro s Srielth Sféne used in
isIpsEgnatechors coatedwwitbningcisparsiananay beshontialeds kokctivate and to
example, jmpregnation may be controlled essing the fabric between
ittt SO e et s it R e B
qonthotiedrifoleexampieptypatiesting arcanavdrg dkthe visoodivyeofthbiced by
) und, t tration o .compined.polymer and stabilizer i

S o SR e wod
th_ﬂ@'@@mmcdigffé_@ér’g}{tﬁ@l@@éﬂe@ct@‘sw:iﬂ;cﬂq:ms@céswﬁm@ﬁ@@w@igaﬁsfacwry
viped, off i s UIALIG MEGhaisR SHEL aS\PaSSIR G %Hﬁﬂ%@ﬁ%%@.? Bso be
shaping device (e.qg.., a restricting orifice), the concentration of the filler in
tHeeSomptiaPle, TPhe’ potanty &Pt ey TeBUE disarsib R ouastnfIineerain are
embedimenisifthe cogledienkapregnated subsiaiRs SUGRAS-HaSSuRasestdes,

fibers or glass-containing substrates, may have a combined amount of the
At B SISt tesih AHIHE BTSSR ASHI DG dg anthicaenide.
rengeeabrabais(:bite abowid] Glpartsdperundide-fyweighirahthe cqateddine,

of.jmpregnated substrate; 0.5 to 8 parts per hundred in other e
B SE B or poaPGp e S PO SIS RifoBRo AR gefiyarors
atihér embediments;rth@aOated alsimipregaatedistibptratednaysedrtaingbgents
least 92 weight. percent glass based an a total weight of the substrate, th

e S R T R A SR Y B P e
p@m@nt@lésé%@thémthbb&@mem; at'_ilwsm@ W@I@lﬁffﬁé_rcemlglﬁs@ﬂmopam
gmg&&géPﬁQ{@WM% !ﬁﬁﬁb%y\é’z L Rgrcent glassinyet other. (TAIC),

mbodimeénts. To maintain the desifed degree of Coating or impregnati
foexamiprsin'éeredinembéins ptskene aré rnoplabtcaesiis nrag be partial or
cRttaladiin: the ra08e-fromaReu 33,0 AREULPE.RERENL L WSIGRLARDS, me

aqueous dispersion. In other embodiments, the thermoplastic resin may

R REReTe dFiFTARE s s EA ab SLERT b o B0 fePbeAt B b 8P01.
;oouﬂwe aqueals disnsrsiaer AR RMBOSIME S RRNSCRIYREN e degree of

ispersion may be controlled in the range from about 20 to about 3000 cP.
[GOTABHORS BRiNEE PEME S sipraEdhs aeapotiesiable WeGdwspecified

aMAUBEOfnd calculating the percent gel ot unextractable component. The percent gel

normally increases with increasing crosslicking levels. For cured articles according to
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impregnation may range from a partial saturation of the fibrous structure to
a complete saturation of the fibrous structure. The desired degree of

wiRERaRIQN may depend upon variables including the naturg gfthe.s-/481525
material being impregnated and the nature of impregnate, for example.

One skilled in the art will also appreciate that the intended end properties

ofthieoimpregnated: structive, Wil friuengeltbenselestioniafiiba specifitee from 5

|n‘%regbe 3. %gbstrates and dispersions, for example) and processing

parame ers. (001491The dispersion may he applied to the substrate, in
[061i&dme embe@tmn@x:mé@mmg :idcﬁm@atingytbieakn’lﬁsa@f petueen idsc inhjbiiorq

m| icrons,In o er embodi iments th a |n ness

R B e T R ey frtame
dls{féﬁtsi@ntfm@/%imph@dmd thré-Slbsitratditinesofithembadiientss may include

respiing in ﬂe%?@a%@ gh\é’?itgjajé].% pgs%%%ﬁ&log @@g&%&ua}\ r‘&e 'E}%r Oa the polymer

substrate surface area and 100 grams per square”meter o strat
suffadBeargad (0015 HjSodtntror ity %@&b@tlﬁﬁ@@hmmepmmotars or

dispersiensidasshiRed -aRove, MayRaogily.ap r%@&rt}ﬁ%ﬁgﬁiﬁﬂp SHA 'l:q{)prene

example, a coating may provide adhesive propertiesto the substrate
blr{@ﬁf@”ﬁﬂ SEEEGRE S8 some  embodiments, the coated
bstrate may have an adhesive force of at least 0.7 Ib/in when bound to
Wﬂ:Sigljjsecon@"§ﬂ’ﬁ’f§¢t‘r“éﬂeF THBMEIBhbodiments, the coated substrate may have

%H?E adhesive force hetw en 0.7 Ib/in and 1.1 Ib/in when hound to a second
§ bstratE WEBREr SHBOEHMENS. ATECINHSSVE BB brdiegEtedistlpeafirein
mayvbe:duleast 11@%3 giiﬁﬂfxeﬁlthaﬁbﬁ Iammmgrtoacazefnmw@@@a’eg% a dispersion
sg{{get{ate The 315 %e sed e|n is the @f‘e? required to
separate coate e frot G[Iﬁe corr?é‘gﬁtog’t thermopiastic resin and
1@@1{5’2}1%menheﬂbkamgIe@ﬁmudbfwﬁiemm,bedhmmpmhﬂﬂg:m@waﬁﬁmﬂien may
B O R L A s

ates with ot materials, Slch’as polypropylenes, nylons, and
ﬂtserg %@Mﬁ?@ﬁ‘wfm‘é@ﬁ’ﬁr@&ﬁIeuappimétmﬁgnmﬁﬂmﬁlms ahetlertexample, the

ofimRdified RrERGIASy Q&Qﬁqg@lﬁfm QEPGLIAMAY about 80% {(by weight) of
the total amount of thermoplastic resin and dispersion stabilizing zgent in the
composition. In yet other embodiments, the thermoplastic resins may comprise about
70% (by weight) of the total amount of thermoplastic resin and dispersion stabilizing

agent in the composition.

[060118] In one embodiment, the aqueous dispersion disclosed herein may include
polyolefin resin particles ranging in size from about 0.2 to 1¢ microns; from about
(.5 to 5 microns in another embodiment; and from about 1 to 2 microns. Thus, in
comparison to the glass-based fibers or glass-containing substrate coated or
impregnated with the dispersion, the polyolefin resin particles are generally at least

an order of magnitude smaller.

[00E19) The thermoplastic resin and the dispersion stabilizing agent are preferably
dispersed in a liquid medium, which in some embodiments is water. In some
embodiments, sufficient base is added to neutralize the resultant dispersion to
achieve a pH range of about 6 to about 14. In particular embodiments, sufficient

base is added to maintain a pH between about 9 10 about 12, Water content of the



improve the tensile strength of the glass-based fibers or glass-containing
substrate. In some embodiments, the coated or impregnated substrate

wihansave tensile strength at least 10% greater than an uneRated Rk-ns1525
unimpregnated substrate. 1001541In other embodiments, a coating or

impregnation may serve to protect the substrate from deleterious impacts
or chemicainatiag belropebithienambddimentsntieglass-basedermoplastic resin

glass-cantajning articles.may be formable, suc tgatt eir sha e
o G IR 4 N B 0 OF e SoREtO e (o b gope bout
deséibdlaboveidn dommtmbadiméntspthibastibliascomagnberfgembbiecen about

usi r ie. rtai bodiments, th s .
S TR AT U L A ST e s gy
tenpezasurerstthahper A8plsteoesit?i0018BEGTaks, based fidbrdneitiiencther

coatpl HAne:rAs Haralaglrsscentaiping artigle, mayhave, a diameter.,

between 5 and 35 microns in some embodiments. In other embodiments,
the Yfissdpagadhibers may have a diameter between 10 and 30 microns.
00156]Coated or impregnated glass-containing articles disclosed herein,

1001284 1udingPnate AishiBRSHE G verfs, diSERraHcS ALy Haviasdsi§ eeight non-

in the,caBgeam 25 4enl000 gimishsame embodhineNts |BRthelecd or polar
emhodiments, %}g,glasg-containing articles may have a basis weight
betWERH 4 Aty OB TG AR In GtHEFEmMBESINEATES tHe ARty Faie apd the
meltisgepointwidassithapchl0Gy WG 20081064 /58RCE 840074083525 0n. In
(OO%iQCo%tecg or impregnated rﬁqua%is-gontainélgnfgi acrltiples .disc{gﬁ_ d.herein

may be formed Leing the Coathgbinder mh Hhe dR SHRE b siRG aPscdtir may
ontérthetartidisifitve Phast thkewepslatt (choppadhfiberhare sltictied: withses may
water the binder and later dried to form an article). The coating/binder .
ma%/%b%%%ﬁigg %t%i/@eﬂr? I&ffb%rgﬁ]ﬁsfguﬁgrctgnrteglf‘vf\élﬁeig Fi%esloj?ﬁ)én the &Spersmﬂ

embradithevhstritrother embodiments, the coating/binder may be applied

between 0.25 and 15 percent by weight; and between 0.45 and 10 percent
(0013 weigHPirryet sth&rawibbonsrantsncovibsrnboierdiibedisurieran may be

subsirale mavhe ﬁ%&@%’ a«imatagéﬁaﬁi@%I@%@f&l‘ﬁ&%@é}f)ﬁ(&ﬁ@é?ﬁ'&zﬁquﬁ 3.9

dispersion. In other embodiments, the above described dispersion may be
usel 6 AN BTE R GISEEROMEN T G APFER BT Gla¥IBEsel ALERES aisBEbntice of
sulmsdates sUahae afabrico 1R In stil-ethenerpRogiments,alaginate cans
may be formed where at least one layer , i
1¢ volume-mean particle size. I order fo measure the particle size, laser-
diffraction techniques may be employed for example. A particle size in this
description refers to the diameter of the polyiner in the dispersion. For polymer
particles that are not spherical, the diameter of the particle is the average of the long
and short axes of the particle. Particle sizes can be measured on a Beckman-Coulter

L8230 laser-diffraction particle size analyzer or other suitable device.

100122] In preferred formulations, therefore, dispersions in accordance with the
present disclosure may include a thermopiastic resin, which may include at least one
non-polar polyolefin described above, a dispersion stabilizing agent, which may
include at feast one pelar polyolefin, and optionally a filler. With respect to the
thermoplastic resin and the dispersion stabilizing agent, in preferred embodiments,
the at least one non-polar polyolefin may comprise between about 30% to 99% (by
weight) of the total amount of base polymer and dispersion stabilizing agent in the

composition.  More preferably, the at least one non-polar polyolefin comprises
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of the above described dispersion is disposed on at least one substrate.
The at least one substrate may be a glass-containing article, a

wolagsrhaseg fiber, a froth, a foam, a thermoplastic sheet or filgp,aWaNehs25
or non-woven fabric, fiberglass, or a melt spun-bonded or melt blown
material. [001601In some embodiments, a laminate may be formed where
athetstomndday 0 uf the dlvov8ésdiibeddis persiohlis ddheredrtoakleastpolar
O'g%l%épegﬁ%tgo 8&@%85?98%?“6“& the dispersions disclosed herein
may be

Isposed between two substrate layers, which may be the same

100129 differeni;subsirates. dn sarme R@Q&Wtﬁnﬁ%‘%’%@%&”ﬁﬂﬁ MAYE o about

immersed in or coated with a polymer. 100161 other embodiments,
a gl8s- peritaipinghariire opla Glasspased fiseioHidy Be tbomedl o tieior and
mefiedayess ahtieabove.desqribed dispersionsHLUAHAHS STRedimEnts 50 o

the layers may be formed from the same or different dispersion, and may

be’of R Saiffelur e et ekt iRk dr S8t veigRtgdred in other

jOQLG s ampes ORI EIUEXamRledl-I00 164 FALRRIINUONS HABIANIRGS; and
strand (VETROTEXI'm R099 719 avaijlable from Saint-Gobain) is

unWbHHE Bt Ltheite Ut BPEER AR B YF VSR IS e
through_an aqueous melt kneaded thermoplastjc dispersion as set farth in
e S e R AL BN VBTG O o i Sk h B ISP oe or
miglate-{htim): ol hebagutepusathis perdiopregmprises i8apareantby waighive a
deionized water and 20 percent by weight solids, The solids comprise. .
B, B B R e A i Ly R ispersion
weighilpergenkof & propylegiesfichpropyléneland éftyterie paplyded (Srts by
pe ethy, ' i 0, gams [ imete .
ooy R SRR & BT L0, TS LR I S g
loaeaE2uEkitgramsyoP2s grarms pevel anmbiesd ouwing) The at least one
mgﬁep%ﬁ&ckﬁé@@lp@waﬁ @%ﬁ%@a@%ﬁpwfﬂ%%&B%F’Q’éo\ﬁ’@tb.é‘to about 10

av,
polydispersity of 1.31. The pH value of the melt-kneaded aqueous
didPEisRSE ndra! mad qEsestsliy S tmeatifrstgr e sith fgrpabout 1.0 to
distanee of abeuh thmmmpbdierimmersing into and exiting the bath,
excess liquid is removed from the coated strand by contact with a

{001 28poropalypessiwipebrbieiels siiarlddsiptbeshinte @ farherd aif@u@its, fothing
maintained,at a tem erature of 18QC. inside the oven, the strand is .
B ovEPRESRLY o ijﬁ’é&%san GuidE Provile B inicaitin asents,
lengthfdoriapontéminutetiesidense imedmithiezone ndemthesovdre ke watedifier,
is driven off and the. propylene polymer softengd and fused. The dry :

e s S e S MR ot s e

coapimenoh fitvepykrssdibef ShT necsestedvstrand quicklycoptsdnttheair be aighly
>tll: Ik bunleal goaied alass Joets: The fAk.spaisdbundla of giéier%@. .

fibers is cut into 12 min long glass fiber (LGF) concentrate pe

foo128]r-Poveseddieiolassahorperaun. TeRRABENRER(LRUEL iBdpeatetiing

ter the oven and before the chopper gun. The glass content of this

satfpié i4 datenrbaiesshasg i panstdstsmoks ihictiBengurstiy golyolefin

mldfﬂﬁefb%lﬁﬁ%ﬁ'&@xﬂ'ﬁﬁ&l@@'s@ﬁ%%%@%%@%thﬁitﬁ@g!’@ﬁwi@El?sf}%[lch as
remaval of the organic coating and is 90.8 percent. [00165]The LGF

cotEim R PETAE RS KA ts3 P Ay BB RiTR VS PEREELIpsropyRslion
hasnepofyeses pellels ¢availbiedemdhe-PavLhemicabCampany B parts of
SE16S E]’ol%gr ylene Resin, 35 MFR - "5E16S"), 7.5 parts polypropylene
hoMiShdly ‘r%)%llets (available from The Dow Chemical Company as

X5E308 Polypropylene Resin, 75 MER -"DX5E30§%}, 2 parts maleic
2 -t 2 ) !

0012 BB o GRS pelete (U ATEDE rdFi G SRip ageue
P @lid¥BeNDrihiRe8)samd\bBparisydotyprepylenglandisitylenel low viscosity
copolymer pellets,(available from The Dow Chemical Co as 7Ch4H
] e PR T B TR R e o

This mixed pellet blend is placed in the feed hopper of a Toyo

PLASTARTmM 81-90 plastic injectio?’?%nolding machine equipped with a

mold
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containing twin drops for a standard ASTM tensile-bar and a two inch
diameter optical disk. Parts are molded from this compound using a

wierhgaratuie profile of 395F (202C) closest to the hopper to 388 £b98Lak 1525
by the nozzle. The mold temperature is 100F, the hold time is 15 seconds,

and the back pressure used is 250 pounds per square inch (psi). The
paitsipree uvBt-arey bifewibite ot calercante homigendbiskincappedrantenodified

with.g, 3ot surfags and na visible acemulations of alass fbef y YEP-1I

- 001661Example 2 1001671Example 2 is run the same as Example 1 wit

theextsepiion that ﬂ@é%i@&ﬁ%ﬁ%@t@??@i@ﬁﬁghﬁ@b%ﬂ%a@%ﬂ%ﬂé@? M (trade

rounciipg die anggoals:ip e air i stifhy;rpupd-stiard. A Kilenpber v o
puller is utilized fgther than the BRABENDER(r) film puII roll unit and the

Kn%ﬁ?ﬁﬂ%ﬁe s maRal fhe Rsun e ook b UM ™

Theglassdevehis deterninaiio Do, PRICe nélbamgmmwemlaﬁ%aﬂ( of
the Iongi%g ﬁ]thermgplastlc concentrate. 1001681Example 3

100488 SRS RETERAMBIERS Mt (el eXcbptididrag: of

thekamounts Bhpoly nepyieike hemarolieierPeletsddibSdcessary to prepare a
po(}z?rolp}/len omo ol mer ellets (DX5E30S), and polypropylene and
ethy oﬁol WCE C54H) are 9, 9, and 47 weight percent,

specti The lass Ie ell he concentrat termine A
L R e T e R UARIE Hion o1
10@@1@@%@&% EDGIL?MEMK@@M@ mndmatsa“rﬁﬁasﬁxam ptef@rwith with

th%&ﬁ%%ﬂﬂ ‘@Q&&Wﬂa glas (VNG 3HAN §S‘é§d‘é ??Fﬂiesggﬁ ug\clieslplgrﬂnons

determlne 90.7 percent based on the Welg

thé@ﬁofﬂ@réhéwibéﬁt@@%@ait?z}ﬁﬁ@l%érﬁpﬁsm@)m@} t»h’éhL“J@@ierdtﬁ thickener
copsent algs.OtEXAmpIEskiR 456 listed n.dablg bo gﬂ;}eo?f R mascﬁgpemon)

molded test specimens comprising said LOP concentrates are tested

aceHFdiHG iRt RE ENEITG FESoMBtNEH BFY TR properidaitn Yissertaunrior to

Tablenlilzed inpast éesislant@ dsMmeasueac bydhe dootahed; o%ﬂﬂsld viscosity
"unnotchal" I1zod test is determined accordlrgg%}o ASTM D 256-90-B a

23BN o SFEFHEITEAE NELRABE MRS mSé“zuei?)noﬁéﬂé%f@ie@fambm

0. Zestiimoadis siofelt. iAe GiRAekilograny pehduiumm isrusethThevalueso cp.
are reported in foot pounds per inch (ft-Ib/in).
[060129] Also, embodiments of the present disclosure may be characterized by their

stability when a filler is added to the thermoplastic resin / dispersion stabilizing
agent mixture. In this context, stability refers fo the stability of viscosity of the
resultant agquecus polyolctin dispersion. In order to test the stability, the viscosity is
measured over a period of time. Preferably, viscosity measured at 20°C should
remaim +/~ 10% of the original viscosity over a peried of 24 hours, when stored at

ambient temperature.

[00130] In a specific embodiment, a thermoplastic resin and a dispersion stabilizing
agent are melt-kneaded in an extruder along with water and a neutralizing agent,
such as ammonia, potassivm hydroxide, or a combination of the two to form a
dispersion. Those having ordinary skill in the art will recognize that a number of
other neutralizing agents may be used. In some embodiments, a filler may be added

during or after blending the thermoplastic resin and dispersion stabilizing agent.
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WO 2008/051756PCT/US2007/081525 [00173]"Dart" instrumented impact
resistance is measured according to ASTM D 3763 on a MTS 810

winsiymerted impact tester at 15 miles per hour (MPH) impagt-f88io07081525
results are determined at 23C. Test results are reported in inch-pounds

(in-1b). 100174]Flexural modulus ("Fm") and flexural strength ("Fs") are
{601 3hpasurethacooitihigetaling Tivke D7 I0wwTastireshits arerepoiedusegourds some

p inc 1):.4Q0%7 llealongation. (CTe), tensile modulus - .
('grﬁrﬁgg‘%ﬁ g#\%’t%r?%ﬁ% %%?ér%‘g%;g\%ﬁg are irg]%(gé’u?:ie%gcsc%rgjinegx SKETR put
689 Fecrdaghs iérésﬁépoﬁamﬂ?@‘ef@e me¢dpiagd Fndiapet STeresults ardince with
"eRefiRd n IR AR IpRleckan s Rasa e IARLIOad COTUE WF crampie,
measured according to A,STM D 648 on unannealed samples at 264 psi

(B RegEPagERraIR LR EsalE && Y eporeet i iagree Rahtaihaitqrlng to

[Q0L7 BLAshids meassred.according:io AS M2 2650 and is reported in
%. Table 1. Example 1 2

(60137} Figure ! schematically illustrates an extrusion apparatus that may be used in
embodiments of the invention. An extruder 20, in certain embodiments a twin screw
extruder, is coupled to a back pressure regulator, melt purnp, or gear pump 30.
Embodiments also provide a base reservoir 40 and an initial water reservoir 50, each
of which includes a pump {not shown). Desired amounts of base and initial water are
provided from the base reservoir 40 and the initial water reservoir 50, respectively.
Any suitable pump may be used, but in some embodiments a pump that provides a
flow of about 150 co/min at a pressure of 240 bar is used to provide the base and the
initial water to the extruder 20. In other embodiments, a liguid injection pump
provides a flow of 300 cc/min at 200 bar or 600 cc/min at 133 bar. In some

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

(001331 Resin in the form of pellets, powder or flakes is fed from the fecder 80 to an
inlet 90 of the extruder 20 where the resin is melted or compounded. In some
embodiments, the dispersion stabilizing agent is added to the thermoplastic resin
through and along with the resin, and in other embodiments, the dispersion stabilizing
agent 15 provided separately to the twin screw extruder 20. The resin melt is then
delivered from the mix and convey zone to an emulsification zone of the extruder
where the initial amount of water and base from the reservoirs 40 and 50 is added
through mlet 35, In some embodiments, dispersion stabilizing agent may be added
additionaliy or exchusively to the water stream. In some embodiments, the emulsified
mixture 1s further diluted with additional water inlet 95 from reservoir 60 in a dilution
and cooling zone of the extruder 20. Typically, the dispersion is diluted to at least 30
weight percent water in the cooling zone. In addition, the diluted mixture may be
diluted any number of times until the desired dilution level is achieved. In some
embodiments, water is not added into the twin screw extruder 20 but rather to a
stream containing the resin melt after the melt has exited from the extruder. In this

manner, steam pressure build-up in the extruder 20 is eliminated.

34



34 COMPONENT1 7C54H 50

WO 2008/051756 POT/US2007/081525

[60134] Advantageously, by using an extruder in certain embodiments, the
thermoplastic resin and the dispersion stabilizing agent may be blended in a single
process to form a dispersion. Also, advantageously, by using one or more of the
dispersion stabilizing agents listed above, the dispersion may be stable with respect to

the filler and other additives.
[00135] Coating and Impregnation

100136} Polyolefin dispersions formed in accordance with embodiments disclosed
herein provide the ability to coat, partially coat, apply the dispersion to, or impregnate
the dispersion info plass-based fibers and glass-containing substrates, films, sheets,
fabrics, or other glass-based articles. Polyolefin dispersions formed in accordance
with embodiments disclosed herein may also provide for imparting a modified
property to a substrate. For example, a dispersion-coated substrate may achieve good

adhesive properties while maintaining a flexible laminate.

[60137] The dispersion may be applied to various fibers inchuding glass, polymeric,
and cellulosics, and articles such as mats, nonwovens, wovens, and fabrics made from
such fibers. Glass-fiber articles include, but are not limited to woven rovings, wet
chopped sirands, unidirectional and multi-directional [ubrics (biaxial, friaxial,
guadraxial}, paper dry chop, molding mats, insulation, double bias fabrics, continuous
strand mats, chopped strand mats, veils, and chopped strands. The glass type used
may be any of the standard silicon-based glasses known in the art, such as E-glass, a

low alkabi glass.

[G0138] In some embodiments, a polyolefin dispersion or dispersion compound (a
dispersion containing a filler) may be applied to a fibrous structure using any
apphication method known (o those skilled in the art. In other embodiments, a
fibrous structure may be impregnated with a dispersion or a dispersion compound.
In certain embodiments, fibrous structures may include textiles, geotextiles, and
natural fibers. In certain embodiments, the fibrous structure may include cotton,
wool, synthetic weol, cellulosics including rayon, synthetic fibers of pelyamide,
polyacrylonitrile, polyvinyl chloride, polyvinylidene chloride, polypropylenes,
polyesters, or combinations thereof. In other embodiments, the fibrous structure
may be flax, hemp, cellulose, pulp, wood, or combinations thereof. In other

embodiments, the fibrous stuctures described above may be glass-reinforced. In vet
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other embodiments, the fibrous structure may be a glass-based fiber or a glass-

containing substrate or texiile.

[00139] For example, in the method as practiced in Figure 2, a continuous fiber strand,
or roving, § is fed from a supply reel 2 through 2 bath 4 containing an agueous melt-
kneaded thermoplastic disparsion 5 forming a coated strand. The coated strand is air
dried or optionaily passed fhrough a heat source such as an oven 6 in which the
waler of the dispersion is driven off, i.e., the strand is dried, and/or the thermoplastic
resin is fused. The coated strand after solidification of the thermoplastic resin may
optionally pass near one or more heaters 7 where the strand is further dried and/or
the temperature of the strand is raised, when required to an appropriaie temperature
wherein it will be ready for pelletizing in unit  to form pellets of the long fiber-
reinforced thermoplastic concentrate of the present disclosure. The strand may be
drawn through the apparatus by the pelletizing wnit 9 or optionally, a draw-off
device 8. Optionally, the coated strand may be passed through a shaping device 13 at
any point between the bath 4 and the pelletizing unit 9.

[00144] Alternatively, in the method as practiced in Figure 3, a continuous fiber strand,
or roving, 1 is fed from a supply reel 2 through a bath 4 contaimng an aqueous melt-
kneaded thermoplastic dispersion 3. The coated strand is next passed through a
pelietizer 9, or other chopping device, comminuting the coated strand into pre-dried
pellets 11 which fall onto a conveyer belt 12 which allows for the pre-dried pellets to
air dry or optionally passes the pre~-dried pellets 11 through a heat source such as an
oven 6 in which the water of the dispersion may ben off, i.e., the pre-dried pellets 11
are dried, and/or the thermoplastic resin is fused providing pellets 10 of the long
fiber-reinforced thermoplastic concentrates of the invention. If necessary, the dried
pellets may be scraped from the conveyer belt by a scraper 14. The strand may be
drawn through the apparatus by the pelletizing unit 9 or optionally, a draw-off

device 8.

100147} Optionally, the coated strand may be passed through a shaping device 13 at
any pomt between the bath 4 and the pelletizing unit 9. Any method to transport the
predried pellets 11 to the oven 6 is acceptable, for example, conveyer belts or

prneumatic tfransportation systems.
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100142} In some embodiments, at least a portion of the water in the dispersion applied

may be removed from the dispersion coated article. In other embodiments, at least

50 percent of the water in fhe dispersion applied may be removed,

[60143] As a process for producing the dispersion-coated or impregnated structures
disclosed herein, a process other than the omes described hercinasbove may be
employed. For example, the fiber bundle may be cut into a prescribed length fo
obtain chopped strands, then a thermoplastic resin dispersion may be coated on the
chopped strands by a method such as spraying, followed by heating to obtain dried

and/or fused pellets.

[00144] Where it is preferred to coat, apply, or impregnate the structure with a froth or
a foam prepared from a froth, a gas may be used as a frothing agent. Examples of
suitable frothing agents include: gases and/or mixtures of gases such as, air, carbon
dioxide, nitrogen, argon, helium, and the like. Particularly preferable is the use of
air as a frothing agent. Frothing agents are typically introduced by mechanical
mtroduction of a gas into a liquid to form a froth. This technique is known as
mechanical frothing. In preparing a frothed polyolefin backing, it is preferred to mix
all components and then blend the air or gas into the mixture, using equipment such

as an OAKES, MONDO, or FIRESTONE frother.
[00145] Application / Ympregnation Control

[60146] The amount or degree to which a fibrous structure is impregnated or coated
with the dispersion may be controiled. For example, impregnation may be
controlled by pressing the fabric between calenders, removing excess material.
Impregnation may additionatly be controlied, for example, by adjusting one or more
of the viscosity of the compound, the concentration of the combined polymer and
stabilizer in the agueocus dispersion, the speed of the substrate (fiber or textile)
through the dispersion, the degree to which the excess dispersion is wiped off by a
suitable mechanism such as passing the strand through a shaping device {e.g., a
restricting orifice), the concentration of the filler in the compound, or the polarity of

the aqueous dispersion.

[00147] In certain embodiments, the coated or impregnated substrate, such as glass-
based fibers or glass-containing substrates, may have a combined amount of the at

least one thermoplastic resin and the dispersion stabilizing agent in the range of
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about 0.1 to about 10 parls per hundred by weight of the coated or impregnated
substrate; 0.5 to 8 parts per hundred in other embodiments; and 1 to 6 parts per
hundred in yet other embodiments. In other embodiments, the coated or
impregnated substrate may contain at least 92 weight percent glass based on a total
weight of the substrate, the thermoplastic resin, and the dispersion stabilizing agent;
at least 94 weight percent glass in other embodiments; at least 96 weight percent
glass in other embodiments; and at least 98 weight percent glass in vet other
embodiments.  To maintain the desired degree of coating or impregnation, for
example, in certain embodiments, the thermoplastic resin may be controlied in the
range from about 35 to about 55 percent by weight of the agueous dispersion. In
other embodiments, the thermoplastic resin may be controtled in the range from
about 40 to about 50 percent by volume of the aqueocus dispersion. In other
embodiments, the viscosity of the dispersion may be controlied in the range from

about 20 to about 3000 ¢P.

[00148] One skilied in the art will appreciate that a desirable degree or amount of
impregnation may range from a partial saturation of the fibrous structure to a
complete saturation of the fibrous structure. The desired degree of impregnation
may depend upon variables including the nature of the material being impregnated
and the nature of impregnate, for example. One skilled in the art will also appreciate
that the intended end properties of the impregnated structure will influence the
selection of the specific ingredients (substrates and dispersions, for example) and

processing parameters.

[66149] The dispersion may be applied to the substrate, in some embodiments resulting
i a coating thickness of between 0.1 microns and 10 microns. In other
embodiments, the coating thickness may be at least 1 micron, at least 2 microns, or

at least 5 microns.

100150} The dispersion may be applied to the substrate, in some embodiments,
resuiting in a coating weight of befween 1 gram per square meter of substraie

surface area and 100 grams per square meter of substrate surface area.

[00151} Coating or impregnating a substrate with the dispersions described above may
modity a property of the substrate. For example, & coating may provide adhesive

properties to the substrate for binding with a second substrate. In some
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embodiments, the coated subsirate may have an adhesive force of at least 0.7 Ib/in
when bound to a second substrate. In other emnbodiments, the coated substrate may
have an adhesive force between 0.7 Ib/in and 1.1 1b/in when bound to a second
substrate. In other embodiments, the adhesive force of a coated substrate may be at
least 10% greater than a binding force of an uncoated substrate. The adhesive force,
as used herein, is the force required to separate the coated substrate from the second

subhsirate.

100152] Another example of modified properties a coating may promote or improve is
compatibility of the glass-based fibers or glass-containing substrates with other
materials, such as polypropylenes, nylons, and other fibers commonly used in textile

applications.

H00153] As another example of modified properties, a coating or impregnation may
improve the tensile strength of the glass-based fibers or glass-containing substrate.
In some embodiments, the coated or impregnated substrate may have a tensile

sirength at least 10% greater than an uncoated or unimpregnated substrate.

100154 In other embodiments, a coating or impregnation may serve to protect the
substrate from deleterious impacts or chemical attack. In vet other embodiments,
the glass-based or glass-containing articles may be formable, such that their shape
may be modified subsequent to the coating or irpregnation with the dispersions
described above. In some embodiments, the articles may be formable using
temperature and/or pressure.  In certain embodiments, the thermoforming
temperature of the article may be within 50°C of the melting temperature of the

thermoplastic resin.

100155] Glass-based fibers, either coated alone or as part of a glass-containing article,
may have a diameter between 5 and 35 microns in some embodiments. In other
embodiments, the glass-based fibers may have a diameter between 10 and 30

MICTOnS.

100156] Coated or 1mpregnated glass-containing articles disclosed herein, inchuding
mats, nonwovens, wovens, and fabrics may have a basis weight in the range from 25
to 1,000 ¢ m® in some embodiments. In other embodiments, the glass-containing
articles may have 2 basis weight between 30 and 950 g/m”. In other embodiments,

the articles may have a melting point of less than 110°C.
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[60157] Coated or mmpregnated glass-containing articles disclosed herein may be
formed using the coating/binder in the dry state (coating direetly onto the
article/fiber) and the wet state (chopped fibers are slurried with water and the binder
and later dried to form an article). The coating/binder may be applied between 0.05
and 20 percenl by weight in some embodiments. In other embodiments, the
coating/binder may be applied between 0.25 and 15 percent by weight; and between
(.45 and 10 percent by weight in yet other embodiments.

160158; I other embodiments, a substrate may be coated with at least one layer of the
above described dispersion. In other embodiments, the above described dispersion
may be used to adhere a glass-containing article or glass-based fiber to a second

substrate, such as a {abric.

100159j Iz still other embodiments, a laminate may be formed where at least one layer
of the above described dispersion is disposed on at least one substrate. The at least
one substrate may be a glass-containing article, a glass-based fiber, a froth, a foam, a
thermoplastic sheet or film, a woven or non-waoven fabric, fiberglass, or a melt spun-

bonded or melt blown material.

06160} In some embodiments, a laminate may be formed where at least one layer of
the above described dispersion is adhered to at least one substrate. In other
embodiments, the dispersions disclosed herein may be disposed between two
substrate layers, which may be the same or different substrates. In some

embodiments, a coated article may be immersed in or coated with a polymer.

160161} kn still other embodiments, a glass-containing article or a glass-based fiber
may be coated with two or more layers of the zbove described dispersions. In
various embodiments, the layers may be formed from the same or different
dispersion, and may be of the same or different coating thicknesses or coating

weights,
[00162] Examples
100163} Example 1

[00164] A continuous glass roving strand (VETROTEX ™ RO99 719 available from
Saint-Gobain) is anwound from the outside of a standard bobbin. The roving is

pulled through an aqueous melt kneaded thermoplastic dispersion as sct forth in
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Figure 2 by a2 BRABENDER® film pull roll unit at a rate of 8 feet per minute
(fmin.}. The agueous dispersion comprises 80 percent by weight deionized water
and 20 percent by weight solids. The solids cormprise 2.35 weight percent long chain
carboxylic acid surfactant and 17.65 weight percent of a propylene-rich propylene and
ethylene copolymer (9 percent ethylene) having a density of 0.876 grams per cubic
centimeter (g/ce) and a melt flow rate (MFR) {under conditions of 230°C and an
applied load of 2.16 kilograms} of 25 grams per 10 minutes (/10 min.}). The average
particle size of the dispersion is about 0.61 microns with a polydispersity of 1.31. The
pH value of the meli-kneaded aqueous dispersion is 11.6. The glass roving is pulled
through the bath for a distance of about 75 mm. After immersing into and exiting the
bath, excess hguid is removed from the coated strand by contact with a fluoropolymer
wiper. The wet strand is pulled into a forced alr oven maintained at a temperature of
180°C. Inmside the oven, the strand is passed over a series of pulleys and guides to
provide a sufficient path length for a bne minute residence time in the oven. In the
oven, the water is driven off and the propylene polymer softened and fused. The drv
coated strand emerges from the oven tacky due to the soften polymer coating on the
glass fibers. The coated strand quickly cools in the air to a stff, flat bundle of coated
glass fibers. The flat, coated bundle of glass fibers is cut into 12 mm long glass fiber
(LGF) concentrate pellets using a air-powered fiberglass chopper gun.  The
BRABENDER® puller is located after the oven and before the chopper gun. The
glass content of this sample is determined by ashing the pellets at $50°C for two hours
in & muftle fumace. The glass level is determined as the residual weight after removal

of the organic coating and is 90.8 percent,

[00165] The LGF concentrate pellets (33 parts) are dry blended with 7.5 parts
polypropyiene homopolymer pellets (available from The Dow Chemical Company as
SET6S Polypropylene Resin, 35 MFR - “5E168™), 7.5 paris polypropylene
homopolymer pellets (available from The Dow Chemical Company as DXSE30S
Polypropylene Resin, 75 MFR - “DXSE308™), 2 parts maleic anhydride grafled
polypropylene peliets (available from Crompton as POLYBOND™ 3200}, and 50
parts polypropylene and ethylene copolvmer pellets {available from The Dow
Chemical Company as 7C54H PolyPropylene Resin, 12 MFR - “7C54H™) and shaken
i a plastic bag. This mixed pellet blend is placed in the feed hopper of a Toyo

PLASTAR™ SI.90 plastic injection molding machine equipped with a mold

41



DART Peak Energy, in-lb 51 59 62 79 Total Energy, in-lb Ma 301 301

WO Z008/651756 PCT/US2007/081525

containing twin drops for a standard ASTM tensile-bar and a two inch diameter
optical disk. Parts are molded from this compound using a temmperature profile of
395°F (202°C) closest to the hopper to 385°F (196°C) by the nozzle. The mold
temperature is 100°F, the hold time is 15 seconds, and tﬁe hack pressure used is 250
pounds per square inch (psi). The parts produced are off-white in color and
hémogeneous in appearance, with a smooth surface and no visible accumulations of

glass fiber.
[00166] BExample 2

001671 Example 2 is run the same as Example 1 with the exception that the strand
after exiting the oven is passed though a rounding die and cools in the air to a stiff,
round strand. A Killion tube puller is uiilized rather than the BRABENDER® film
pull roll umt and the Killion tube puller is located after the rounding dic and before
the cutter. The glass level is determined to be 90.7 percent based on the weight of the

long glass thermoplastic concentrate.
[00168] Example 3

[00169] Example 3 is run the same as Example 2 with the exception that the amounts
of polypropylene homopolymer pellets (SE168), polypropylene homopelymer pellets
(DXSE308), and polypropylene and ethylene copolymer pellets (7C54H) are 9, 9, and
47 weight percent, respectively. The glass level ins the concentrate 1s determined to be

90.7 percent based on the weight of the long glass thermoplastic concentrate.
1001701 Example 4

[00171] Example 4 is run the same as Example 2 with the exception that two glass
roving strands are coated. The glass level is determined to be 90.7 percent based on

the weight of the long glass thermoplastic concentrate,

[00172] The compositions of the LGF concentrates of Examples 1 to 4 are listed in
Table 1. The properties of molded test specimens comprising said L.GF concentrates
are tested according to the following test methods and the properties are reported in
Table 1. Izod impact resistance as measured by the “notched” and “unnotched”™ Izod
test is determined according to ASTM D 256-90-B at 23°C. Notched specimens are
notched with a TMI 22-05 notcher to give a 0.254 mm radius notch. A 0.91 kilo oram

pendulum is used. The values are reported in foot pounds per inch (ft-1b/in}.
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2008/051756PCT/US2007/081525 1001781Example 5 [001791A
wooRliguoussglass roving strand (VETROTEXIm R099 719 avaighle iemsisis
Saint-Gobain) is unwound from the outside of a standard bobbin. The
roving is pulled through an aqueous melt kneaded thermoplastic
[G@:EEipersid@as”sﬁatsﬁmmnﬂgmpazttxyea’samaﬁmmr@ fitroopdibgolb UARTM D
atS%’t@tgnocji Sﬂtﬁﬁ ISE)gr Puz t%rg nm dC‘E 9?{01"4581 eresll %%O@Fl;ﬁ? inpact.

80 percent e|ght elonized water and. ercen eig
Tﬁéﬁéﬁaét@@m prtE2188 welght pi?éwemuﬁagrchammaimmm @oidds (in-1b).
surfactant and 17.65 weight percent of a propylene-rich propylene and

[001 Ethyleneftopsrimedrpéréant et Berey Hatingth déhsityaof . 8F6rgiainsrding
P&s aubie contimetes(aleg)and @% klé'%ééﬁ%é ER)HpdencQpditions

of 230C and an applied load of 2 lograms) o rams per'1l

[6017Bjnutes {Q/LO i) I average Raticle,size;of tk‘er%@@)r%{ﬂﬁ‘ 20U rengh
0.61 microns with a polydlsperS|ty of 1.31. The pH value of the
mieit-knesadratiRbaHdsd A s M B, fite Jﬁs‘“@?&iﬁrﬁ@%ﬁ@ﬁé@ in percent
tmmgh&h@lmjf@&@a@@eq%ﬁ@mggzﬁ mm. After immersing into and
exiting the bath, excess liquid is removed from the coated strand by

{061 Tntact wighadiorepplymet wirer. [Thewetstrang isqulied inteoaiferoeds sTa

air.o maintained at a te erat of 1 Inside, the oven, the strand

|sl%a%;£s% Ve Eaén%és alPB eyts %?1% Zgg B FFovidaed dfadnt patlts are

lergthrtéoria depeemifubecrésid ¢1ide t|me in the oven. In the oven, the water

is driven off and the propylene polymer softened and fused. The dry
[00175dated strehd Bmergesdromotidéngvert. GBI 66 10 dhbisofientpolyrier

coating on the glass fibers. The coated strand quickly cools in the air to a

stiff, fiat hundle of coated glass fihebés The flat, coated bundle of glass

fibers is qut into 12%#HAPIONG glass fiberi(LGF) concéntrate gellets using a

air-poweled fiherglass chopper gun. The BRABENDERD pullerlis located

after the pven GRIVBE#SIEMe chopper gun. Thelglass content of this

sample is. determidédHy ashing theYellets’8t 5507 for twoHours in a

muffle furnace Thé%ilé%s level is determinéd as theé residuabwejght after

removal of the or@%@’@@a’tmo and 592.3 pércent. 4001801 The LGF

concentratd fiitsfagieatadsilaire disblended with 7.5 parts-

LGF-Single strand-round - 33 33 -~
LGF-double strand-round = -- -~ -- 33
~ POLYBOND™ 3200 2 2 2 2
PROPERTY
Fm, 10° psi n/a* | 7.64 | 7.68 | 7.87
Fs, psi wa | 18,500 | 18,700 | 18,700
Te, % n/a 3 3 3
Tmod, 10 psi n/a | 7.88 | 805 | 692
Ts, psi n/a | 11,200 | 11,700 | 10,800

Naoiched Tzod, ft-1b/in 3.2 4.7 4.7 5.0
Unnotched Izod, fi-lb/in | /= 14.9 15.6 16.1

DART
Peak Energy, in-1b 51 58 62 79
Total Energy, in-lb n/a 301 301 303
DTUL, °F n/a | 301 301 303

*n/a = not available



polypropylene homopolymer pellets (available from The Dow Chemical
Company as 5E168 Polypropylene Resin, 35 MFR - "S5E16S"), 7.5 parts
wooelyprenylkene homopolyrner pellets (available from The DowGheRitalosiszs
Company as DX5E30S Polypropylene Resin, 75 MFR - "DX5E30S"), 2
parts maleic anhydride grafted polypropylene pellets (available from
[661 78 rompt&maspRCGLYBONDTmM 3200), and 50 parts polypropylene and
ethylene copolymer pellets (available from The Dow Chemical Company
[00179% 7C54HRolypopyBms Resig, 1eMRNETROFAN) SRO8AKShangable from
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T T GRSy 8B R e SARGAT: &g and an

fepmiithébbw Chémical Comphhy phavinga imelt:flow (atetohth5. gite mitrage

(2306(246kg) s prenated. & 10 by 10 nch dlass fbrcontinugus,,
filament mat (available from Owens Coming under t S|ana| n

M%ﬂ@)thaﬁi@g mﬁaﬁisewﬁig hqoém&@’g@i;nﬁ@i@glaé?m.béﬂw@.aﬁmowmpdied
‘%HBﬁg%%ber@étﬁ %agﬁeﬁét&ﬁé%ﬁ% ?ﬁ‘{'?‘@ ﬁ%ﬁlﬂ?tbﬁ?e]]'%%‘l?&sﬁ%‘%%da‘f}ltg &I the

7
press-at about 500 psi and 170C for approximately 5 minutes.

[bathgsyEsatiplace f00D84IA F atube us Poslytiafiv Wissaraidvebraprisezrghmer
Rersent By waight deionized valer-and-20 percant Bywaioht solids, Th&rure of

solids comprise 2.35 welght percent long chain carboxylic acid surfactant
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centimeter (glee) and a melt flow rate (MFR) (lﬁnder conditions of 230C _
NG Hophitd ode PR TeRAJGFRHE) ST EPIrEmE fRr TGRSl 4
ninkdTheayermgepaitickeisize of thekdispersiondsabaub & plemiceng on the
with a polyclispersity of 1.31. The pH value of the melt-kneaded agueous
e e e A T e Bl B oF Sowed
@atentbofsabbiut 6k weighd pendéntf ¥UGs fibers is cut into 12 mm long glass fiber
51756PCT/US2007/081525 100 \ 1Q-inch.by 1Q inch glass _
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impreghhted Mitpithedilutedhitig péisichebyvienmetshedotisetmathmpoctheun.  The
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excess dispersion is allowed to drip off. The wetted mat is then dried in a
VB Sk BESTBH R albsrilestisrebiede iviairained iz rroveHor S dhinlimesemoval

dried:coating weight of apyeXi ly 30 g/in is achieved. [00186]In a
separate operation, a 100 mil sheet of an impact polypropylene copolymer

[G0180] The LGF concentrate pellets (33 parts) are dry blended with 7.5 parts
polypropyiene homopolymer pellets (available from The Dow Chemical Company
as SE16S Polypropylene Resin, 35 MFR - “S5EI6S™), 7.5 parts polypropylenc
homopolymer pellets (available from The Dow Chemical Company as DX3E30S
Polypropylene Resm, 75 MFR - “DX53E305™), 2 parts maleic anhydride grafted
polypropylene pellets (available from Crompton as POLYBOND™ 3200}, and 50
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(AINSPIRETm D 114.00, available from The Dow Chemical Company)

having a melt flow rate of 0.5 g/10 min (230'ClI2.]6kg) is prepared. The
wimpiggrnated mat is then placed between two layers of the 1Q@-PildRR /081525

sheet. This sandwich structure is then consolidated in a press at about

500 psi and about 170C for approximately 5 minutes. The resulting glass
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(INSPIRE D 114.00, available from The Dow Chemical Company) having
a melt flow rate of 0.5 il./20 min (230C/2.16kg) is prepared. The biaxial
winhnig/isithen placed between two layers of the 100 mil PP sheeirihisrosiszs
sandwich structure is then consolidated in a press at about 500 psi and
about 170C for approximately 5 minutes. The resulting glass reinforced
[001 8fHermoptadtic iswudiiré tniagtbelase dimrvesivisiapplfdations mat having a basis
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glass fibers. [001971In a separate operation, the coated bundle of glass
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2008/05 756PC£/US;2007/08152§ e :
zone, where the barreis are operated at about 150°C.  Delonized water is pumped at
90 cc/min, heated to about 110°C, and injected into the extruder barrel at the dilution
section where the barrels are operated at about 80°C. Product dilution is controlled

at a pressure of about 300 psig.  The resulting VERSIFY™ DPp4200 /
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1001981In a separate operation, a 100 mil sheet of an impact copolymer
polypropylene (INSPIRETm D 114.00, available from The Dow Chemical

wGaompanyxhaving a melt flow rate of 0.5 g/10 min (230C/2.16kahiS2007/081525
prepared. The biaxial fabric is then placed between two layers of the 100

mil PP sheet. This sandwich structure is then consolidated in a press at

abd} B6 peRancabdutisroe dorapprexiviately S imifdtes. Wghtasulting a pH
glags tginfoiead H‘%ﬂlﬁ%@ﬁ&&%%&%‘%i%a&bﬁ)b‘&eg(ﬁnrffé%%yﬁs measured by a

applications. [00199]Advantageously,‘ one or more embodiments
diséleeaFidramiehdy privignd copapeksmerinitafioes 2afe apfetesmavinprticls
9O%Q%E@ﬂmé%ﬁﬂ%%}%ﬁg?Qrﬁ&@'&??é}%}%&%ﬁﬁmme, one or

more embodiments may provide Tfibrous structures having one or more of

[601 9mproved siifinesseldsticipy 1esiliencr AAIESION; ShANG JSIRMION Qfiluted to a
comp%%ibility._ 1002001While the invention has been described with _
respattt @ iimitdd Alifbel brERMIOARMES, tHostekiidingHesareving strand

having trepefisotthindisclosuieanilisppsaciatedhabatiher ambedilmRNtom the
L S, T -
onlgikyethieratipatiediclainsiiy GuR008/051 256RGd 2US2Q0 PEOBLRAG (fi/min.).
corsipouhl comprising: afaguedys dispersiofiicongdrisingt is pulled into a forced
air oven maintained at a temperature of 180°C. Inside the oven, the strand is passed
over & series of pulleys and guides to provide a sufficient path length for a one
minute residence time in the oven. In the oven, the water is driven off and the
propylene polymer softened and fused. The dry coated strand emerges from the oven
tacky due to the softened polymer coating on the glass fibers. The coated strand

guickly air cools to a stiff, flat bundle of coated glass fibers.

[60191] In a separate operation, the coated bundle of glass fibers is subsequently
woven into & biaxial fabric using conventional weaving methods known to those

skilled in the art.

160192] In a separate operation, a 100 mil sheet of an impact polypropylene copolymer
(INSPIRE™™ D 114.00, available from The Dow Chemical Company) having a melt
flow rate of 0.5 g/10 min (230°C/2.16kg) 15 prepared. The biaxial fabric is then
placed between two layers of the 100 mil PP sheet. This sandwich structure is then
congolidated in a press at about 500 psi and about 170°C for approximately 3
minutes.  The resulting glass reinforced thermoplastic structure may be used in

various applications.

[00193] Compared to Comparative Example 1, the composite product of Example 7
exhibits better mechanical properties, such as higher elongation to break, higher
tensile strength, and higher impact resistance.  This may be due to the presence of
an unfunctionalized polypropylene phase which may provide better compatibility

with the impact polypropyiene copolymer sheets.
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(a) a thermoplastic resin; (b) a dispersion stabilizing agent; and (c) water;
removing at least a portion of the water. 2. The method of claim 1,
weomBsingsremoving at least 50% of the water. 3. The methed-otemimokisas
wherein the article is at least 92 weight percent glass based on a total
weight of the substrate, the thelmoplastic resin, and the dispersion
[0019%¢thbilizirframgeht84. The method of claim |, wherein the article is at least
94 weight percent glass based on a total weight of the substrate, the

lﬁm%ﬁermomﬁsﬁ@mﬁpah@w&we@mm@im rightagent! 8n Thédisiverdiont PP
of %@Rs]iwm@%ﬁm}%&“ﬁ@m%&@“ ISg¥n-ROJRL ARCh e fliSRersiony ™
stabilizing agent is polar, 6. The method of claim 5, wherein the .

tndARTASE B AR piQiotisernaiigmigirirbin tnordisasely feeding

phagesol. Jhedethedofigiain,d, whereinthe remavingatieasha-RRION feea

of the water results in a coating haavin a thickness of between 0.1 )
midtBRE arfde IO RACTaIE 282 THS YhEMBY BrERIFS A WiAR RS RTHESTEmbYdRgride
at leashanpedtian; of ihe watesrresulissinaicostingsight athetneemdut 160°C,
gram. per square r:t}g%ter of suhstrate surface area and 100 grams per

s qaaﬁiélﬁ?g{fé H’ft% e r}ﬁgglé}té:ﬁ:_ﬁ: emuisifieation zone, where the barrels are

operated at about 150°C.  Deionized water is pumped at 50 co/min, heated to about
110°C, and injected into the extruder baryel at the dilution section where the barrels
are operated at about 80°C. Product dilution is controlled at a pressure of about 300
psig. The resulting VERSIFY ™ DP4200 / PRIMACOR™ 59801 dispersion had a
solids content of 51.6 weight percent, a pH of about 10.0, a volume-~mean particle
size of about 1.0 micron as measured by a Beckman Coulter LS 230, and a
polydispersity (defined as the volume-mean particle size divided by the number
mean particle size) of less than 2. The VERSIFY ™ DP4200 / PRIMACOR™ 59801

dispersion 1s diluted to a solids content of about 10 weight percent.

10019%6] A continuous glass roving strand i1s prepared using conventional glass
manufacturing methods know to those skilled in the art. Upon exiting the bushing
for the glass manufacturing operation, the fibers are pulled through the dilute
VERSIFY™ DP4200 / PRIMACOR™ 59801 dispersion. After immersing into and
exiting the bath, excess liquid 1s removed from the coated strand by contact with a
fluoropolymer wiper. The wet strand is pulled into a forced air oven maintained at a
temperature of 180°C. Inside the oven, the strand is passed over a series of pullevs
and guides to provide a sufficient path length for a one minute residence time in the
oven. In the oven, the water 1s driven off and the propylene polymer sofiened and
fused. The dry coated strand emerges from the oven tacky due to the softened
polymer coating on the glass fibers. The coated strand quickly air cools to a stiff, flat

bundle of coated glass fibers.

[60197] In a separate operation, the coated bundle of glass fibers is subseguently
woven nfto a biaxial fabric using conventional weaving methods known to those

gkilled in the art.
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WO 2008/051756PCT/US2007/081525 9. The method of claim 1, wherein
the thermoplastic resin comprises a polyethylene hornopolymer,
woaopehunessor multiblock interpolymer, a polypropylene homepalyaeaesisas

copolymer, or multiblock interpolymer, or combinations thereof, 10. The

method of claim 9, wherein the thermoplastic resin is non-polar. 11. The
[601%8kthod bf zlaipardiewheminithe themmbgiasticfresimpas evheataefedtioopylene

ICTPRESBINIETUSI ¢4 RS REMIRSE ol AT enbis AN SASNNA BLHRNY mer

1, furt %a ﬁm

er comprising binding the article directly o a fabric wi an
adResiverta 3f A aglidlenzonipiéind: 1@ 'edmp ousmied contecbwithiiafpbriiors then

of ?119@3%%%@%9 ﬁ%@ét@%é"é*%ﬂﬁ&ﬂ W&%Qﬂp%@ﬁ&%aﬂr@&u%%mﬁ i5 then

contactin% comprised a@n aqueous dispersion comprising: (a) a polyolefin

ha¥hijoa e atoP t6mpleriire Bilead thixh AX0C; I(1)s disperskorimately 5
stabilizing agent: a4 (Gl yvatas wharsindhe.campeund ippattsaneditieded in

property to the substrate; and wherein the substrate is formable. 14. The
artiE BEAEN 18 herein a thermoforming temperature of the article is
ithin 50C of a melting temperature of the polyolefin, 15. The article of

oo1ofli, 13 NREHRERWRDmBBHSH Fioper fedies: die Sl iR omihgrovide

gragmposisistinefiasdhesion tisecondpubstiatecddensie: sthengih, idtended
com zgtigrglit éang:an adhesjve force. 16. The article of claim 15, whe eir]f1 ]
thé TRAGIEd property Had & Valll eaf’feé’%ft’rfo%“éf’éié%‘?”%ﬁaﬂ‘?ﬁepm‘“ e Tibrous

edpro
uneontactadsulbgtrate or more of improved stiffness, elasticity, resilience, adhesion,

shape retention or compatibility.

1002003 While the invention has been described with respect to a limited number of
embodiments, those skilled in the art, having benefit of this disclosure, will
appreciate that other embodiments can be devised which do not depart from the
scope of the invention as disclosed herein. Accordingly, the scope of the invention

should be himited only by the attached claims.
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17. The article of claim 15, wherein the adhesive force of the article is
between 0.7 and 1.1 1b/in. 18. The article of claim 13, wherein the
polyolefin comprises a polyethylene homopoly-mer, co po | n
WOAIMISER N terpol ymer, a polypropylene homopolymer, C(%éc%?/érﬁgdf’?%%%b

multibloek interpolymer, or combinations thereof 19. The article of claim
18, wherein the polyolefin has a heat deflection temperature under load
between 75C and 110C. 20. Theyastiglespf claim 13, wherein the glass-con
gluing article has a basis weightthe range from 25 to 1000 grams per
square meter. 21. An article comprising: a compound in contact with a

What RUtQR-Af a glass-containing substrate, wherein the compound at the time
of contacting comprised an aqueous dispersion comprising: (a) a

thermaplastic. resin; (h) a dispersio I ent; and (c) water

1. vﬁﬁé‘?‘gﬁiﬁ‘}igﬁ? e %’sg%ta?ggisef ‘”‘5%%%??&51 %g‘% glass based on a total
weight abigigtass-containing sobstraiestivetieling prsaEaEsirangimeomd
dispersion stahilizing agent. 22. The article of claim 21, wherein the article
is at Iea%?@ﬂnﬁ’leﬁr%ent by weight glass based on a total weight of the
glass-containing sybstatBspsitie?ABRTESHE resin, and the dispersion
stabilizing agent, 23.(51&@@&}&@5@@%@}, wherein the article is selected

a

from the group consisting of mats, nonwovens, wovens, and fabrics.
{h) a dispersion stabilizing agent; an

(c) water;

removing at least a portion of the water.
2 The method of claim 1, comprising removing at least 50% of the water.

The method of claim 1, wherein the article is at least 92 weight percent glass hased on

L2

a total weight of the substrate, the thermoplastic resin, and the dispersion stabilizing

agent.

4. The method of claim 1, wherein the article is at least 94 weight percent glass based on

a total weight of the substrate, the thermoplastic resin, and the dispersion stabilizing

agent.

5. The disiaersion of claim 1, wherein the thermoplastic resin is non-polar and the

dispersion stabilizing agent is polar.

6. The method of claim 5, wherein the thermoplastic resin and dispersion stabilizing

agent form two distinct phases.

7 The method of claim 1, wherein the removing at least a portion of the water results in

a coating having a thickness of between 0.1 microns and 100 microns.

8. The method of claim I, wherein the removing at least a portion of the water results in

a coating weight of between 1 gram per square meter of substrate surface area and

100 grams per square meter of substrate surface area.
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2_4. The artiglg of claim 21, wherein the glass is type E-glass. 25. A coated
f!ber, comprising: a compound in contact with a portion of a glass-based
fiber, wherein the compound at the time of contacting com%isgex?§

WOagUEIgdispersion comprising: (a) a thermoplastic resin; P %%gras%]bﬁr%s’_

Ztabidlizing agent; and (c) water wherein the fiber has a diameter between

and 35 mjcrgns;.and wherein a thickn i f,t

NG e e
Il isanied flopobhetaim @5, whisitlecie thigrmripragtic rasirpolypropylene
comprises a polyolefm. having,a, yicat SoHeNALP AN RaINERM Bferdnd
ﬁﬁ@?ﬁﬁ?ﬁﬁcfﬁa%al‘%b%fr%%%m 25, whefein the thermoplastic resin
comprises a polyethylene homopolymer, copolymer, or myltiblock

10T pulimén gy Bropyiere HORBROR %&1@%&?%u|tib|ock
mterpqumer, or combinations thereof. 28. The coated fiber of claim 27,

11 ,%%{%gﬁk}ﬁatmna@ﬁiﬂatj cwhsisiis haohefunglissatizedipdigmer 126t Apfiection
artic ' ' i
fFB’é&P% orm?ciagoil?%?%é %Sct%%%%%gp@%% ?l@g&?a 30. A method of coating a

12. The method of claim 1, further comprising binding the article directly fo a fabric

without an adhesive.

13. An article comprising;
a compound in contact with a portion of a glass-containing substrate, wherein the
corpound at the time of contacting comprised an aqueous dispersion comprising:
(a) a polyolefin having a deformation temperature of less than 110°C;
(b) a dispersion stabilizing agent; and
(c} water '
wherein the compound imparts a medified property to the subsirate; and

wherein the substrate is formable.

14. The article of claim 13, wherein a thermoforming temperature of the article is within

50°C of a melting temperature of the polyolefin.

15. The article of claim 13, wherein the modified property is at least one selected from the
group consisting of adhesion to a second substrate, a tensile strength, a compatibility,

and an adhesive force.

16. The article of clzim 15, wherein the modified property has a value at least 10%

greater than the uncontacted substrate.

17. The article of claim 15, wherein the adhesive force of the article is between 0.7 and

1.1 B/in.

18 The article of claim 13, wherein the polyolefin comprises a polyethylene
homopolymer, copolymer, or multiblock interpolymer, a polypropylene

homopolymer, copolymer, or multiblock interpolymer, or combinations thereol.
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~applying a compound to a glass-based fiber, the compound comprising:
an aqueous dispersion comprising: (a) a thermoplastic resin; (b) a
dispersion stabilizing agent; and (c) water; removing at lea 9'}‘6@‘}-2-
WERHANEREFS1. The method of claim 30, wherein the applyinﬁg;(ggﬁr%%gﬁse/s: >
contacting a fiber strand with the aqueous dispersion; and passing the

1911387, tg@&gmf SHRING, deNieen3te T ethod-ef £iadm 385 whereibrierature

glass- ber Is a comminuted glass-based fiber. 33. The method of
cluidsrdoeditstreim (he gles 0 4sed fiber is a continuous fiber strand. 34.
An article comprising: at least one layer of a compound disposed on at
20least anostignela g@s&xmm&@mbsmamwmmmmmcmpmm in the
comprlses a) a olefin havm a deftormatlon temperature of less than
1F0Ee LAY b%@f? %?5B€?I|§Fr?gm§gent and wherein the compound
imparts a modified property to the substrate; and wherein the substrate is
2 Hformatilde comprising:

a compound in contact with a portion of a glass-containing substrate, wherein the
compound at the time of contacting comprised an aqueous dispersion comprising:
{a) a thermoplastic resin;
(1) & dispersion stabilizing agent; and
(c) water
wherein the article is at least 92 percent by weight glass based on a total weight of the
olass-containing substrate, the thermoplastic resin, and the dispersion stabilizing

agent.

27. The article of claim 21, wherein the article is at least 94 percent by weight glass based
on a total weight of the glass-containing substrate, the thermoplastic resin, and the

dispersion stabilizing agent.

23 The article of claim 21, wherein the article is selected from the group consisting of

mats, nonwovens, wovens, and fabrics.
24 The article of claim 21, whersin the glass is type E-glass.

25. A coated fiber, comprising:
2 compound in contact with a portion of a glass-based fiber, wherein the compound at
the time of contacting comprised an aqueous dispersion comprising:

(a) a thermoplastic resin,
{b) a dispersion stabilizing agent; and
{c} water

wherein the fiber has a diameter between 5 and 35 microns; and

wherein a thickness of a coating layer of the compound on the glass-based fiber

ranges from about 0.1 to 10 microns.



35. The article of claim 34, wherein the article is at least 92 weight percent
glass based on a total weight of the substrate, the thermoplastic resin, and
the dispersion stabilizing agent. 36. The article of claim 34 s

W%@WSH%&%C resin is non-funetionalized and the dispersion sét]leb%m%%b%
agent is functionalized, 37. The article of claim 34, wherein the

75%@ oplasticyesin isHanPalal-and dnesispersion stabilizing #eaN isolyolefin

polar. 38. The article of claim 37, wherein the thermoplastic resin and
d@@éﬁﬁ@nvﬁatﬁnfﬁ%%’gﬁﬁﬂ?@ﬁ%’ﬁ%@&lﬁEfiﬁﬂQs%s 39. The article of
claim 34, wherein the article has a melting temperature of less than 110C.

27. The coated fiber of claim 25, wherein the thermoplastic resin comprises a

polyethylens homopolymer, copolymer, or multiblock interpolymer, a polypropylene

homopolymer, copolymer, or muitiblock interpolymer, or combinations thereof.

28. The coated fiber of claim 27, wherein the thermoplastic resin is a non-functionalized

polymer,
29, An article formed from the coated fiber of claim 25.

30. A method of coating a fiber comprising:
applying a compound to a glass-based fiber, the compound comprising:
an aqueous dispersion comprising:
(a) a thermoplastic resir;
(b) a dispersion stabilizing agent; and
(c) water;,

removing at least a portion of the water.

31. The method of claim 30, wherein the applying comprises:
contacting a fiber strand with the aqueous dispersion; and

passing the fiber through a shaping device.

32. The method of claim 30, wherein the glass-based fiber is a comminuted glass-based

fiber.

33. The method of claim 30, wherein the glass-based fiber 1s a continuous fiber strand.

34. An article comprising:
at least one layer of a compound disposed on at least a portion of a glass-containing
substrate, wherein the compound comprises:
(a} a polyolefin having a deformation temperature of less than 110°C; and
(b) a dispersion stabilizing agent; and
wherein the compound imparts a modified property to the substrate; and

wherein the substrate is fonmable.
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35, The article of claim 34, wherein the article is at least 92 weight percent glass based on
a total weight of the substrate, the thermoplastic resin, and the dispersion stabilizing

agent.

36. The article of claim 34, wherein the thermoplastic resin is non-functionalized and the

dispersion stabilizing agent 18 functionalized,

37 The arficle of claim 34, wherein the thermoplastic resin is non-polar and the

dispersion stabilizing agent is polar.

38 The arficle of claim 37, wherein the thermoplastic resin and dispersion stabilizing

agent form two distinct phases.

9. The article of claim 34, wherein the article has a meliing temperature of less than

110°C.
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