AQUEQUS DI SPERSI ONS DI SPOSED ON GLASS- BASED FI BERS AND
GLASS- CONTAI NI NG SUBSTRATES Background of | nvention
wor@sasoke t he | nvention [ 0001] The present i nveOL/USI007/081525
rel ates generally to aqueous dispersions and
di spersi on conpounds. Background Art [0002] Long
fiber-reinforced thernoplastic resins have been w dely
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thernopl astic carrier resins present in a |ong

f i fren long filfcoreiatpreddaherppiptestic eonsenedpt r at e can have
del eterious effects on the nechanical strength, heat
[0003) esi stlamgdjbeanenfooradethérioplasté catrentnaes &t khowe édbe produced by
t her astic resin to ich,the con ntrate is added.
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mcomplete penetration of the fiber with resin may occur during pultrusion. To
achieve adequate penetration of ‘the fiber strand by the melt, pultrusion processes
generally use very low melecﬁlar 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.

[0005] In processes described in U.S. Patent Nos. 4,626,306, 4,680,224, 5,725,710,
5,888,580, and 6,045,912, a hquid polymer powder dispersion is used for

impregnaﬁng the fiber strand. The thermoplastic powder, typically a low molecular
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c alttsesapl adbenmtora redyoeyoONatixn resin that has been
neutralized or nearly neutralized with an organic or
[0009] U.S. Patent No. 4,728,573 discloses chemically treated glass fibers prepared

by attenuating glass fibers from molten streams of glass issuing forth from the
orifices in a bushing or similar device, treating the glass fibers with an aqueous
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 aqueous chemical treating composition includes one or more amine

organo coupling agents, an aqueous emulsion or dispersion of a carboxylic-modified



i norgani ¢ base, an aqueous-sol ubl e, dispersible or

emul sifiable filmform ng polynmer, and a bi nder
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[0014[33 f or lgie@spect, embodiments disclosed herein relate to a method of forming an

article, the method may include applying a compound to a glass-containing
substrate, the compound may include an aqueous dispersion that may include: (a) a
thermoplastic resin; (b) a dispersion stabilizing agent; and (¢) water; and removing

at least a portion of the water

[0015] In other aspects, embodiments disclosed herein relate to an article including: a
compound in contact with a portion of a glass-containing substrate, wherein the
compound at the time of contacting may include an aqueous dispersion that may

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



[0016] In other aspects, enbodi nents di scl osed herein

relate to an article fornmed froma conpound in contact
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wherein the conmpound at the tinme of contacting may

i ncl ude an aqueous di spersion that may include: (a) a
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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 aspects and advantages of the invention will be apparent from the

following description and the appended claims.



[0023] Figure 3 is a block flow diagram show ng an
al ternative apparatus suitable for practicing the
wor@sesssof the present invention. Detail ed DeBCT/URL00D081525

[ 0024] Enbodinents relate to articles manufactured by

coating or inpregnating a structure with a conpound.
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a nono-filanent or a bundle of 'nono-filanents.

Acoradimgity,, the steucgira ssydent slissicogtagutssubatgehas both a
length and a width, and in preferred enbodi nents is
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[0026]and ( z}xs Gse Ihsége?rrl,stlhg ferm “glass-based fiber” refers to glass fibers and natural

or synthetic fibers that contain at least 50% glass.

[0027] As used herein, the term “glass-containing substrate”™ refers to at least a two-
dimensional structure containing glass that is not a mono-filament or a bundle of
mono-filaments. Accordingly, the 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 to further process a

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



stabilizing agent. These are discussed in nore detai
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di spersion of the present disclosure is a resin that
is not readily dispersible in water by itself. The
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may be a non-functionalized resin in some enbodi nents.
| pepidpytalinboeiiventlhe tame Steﬁéﬁﬁxsﬁﬂlhlsft i & intenided feydesify those

?%\fzmgﬁlh%% pﬁ%}%}é{)&t% lng nﬁg lgr? \Jhlg Lt% tté) %g&:ﬁ%?g(}lfr}ferentlal

e use N e OSG
| nehee baompeiry (BEES) angugamol S’cﬁfﬁé Selfnl ﬂg&tmldinﬂ @olymers exhibit a
I f | ph | ef h hyl
e o ﬁeg&gsgr@o@at? eécrlpn gaa 1gsaarﬁlgip%}liryn _g?agt?%ﬂgéengthe sganmng temperature is

E&)%Qs\éh aQtemeelﬂI?al R OB ERY lmzl}(lm&%nt ?HﬁqeﬁeQ? Rt }?{ﬁ?ﬂler of broad

ene, 1-octene, 1-decene, and 1- dodecene,
typeluag Irgngeeqaﬁms éintneal pbyﬂrp:eollr,aemgywm& gpnﬂryi;tbr omsh@n@l to be a

E%béwtréwﬁ% 0 SO R Vs R ESher Bt TR melting
ﬂt%ﬁke%l%?b%%r@ﬂﬂ@ L3 &hanqin@yﬁ&n@g poikut ene

copolyner propyl ene- 1-
[0033] In some polymers one or more of the melting points may be sharp such that

all or a portion of the polymer melts over a fairly narrow temperature range, such as
a few degrees centigrade. In other embodiments, the polymer may exhibit broad
melting characteristics over a range of about 20°C. In yet other embodiments, the

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

[0034] The thermoplastic resin may be a non-functionalized resin in some
embodiments. In other embodiments, the thermoplastic resin may be a non-polar

resin.
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athesis pol ymeri zation and 't I ke
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T e R o) P hb B gt an
COil@ityl@fe terephthalate; polycarbonate, polyphenylene oxide, and the like; and
glassy hydrocarbon-based resins, including poly-dicyclopentadiene polymers and
related polymers (copolymers, terpolymers); saturated mono-olefins such as vinyl
acetate, vinyl propionate and vinyl butyrate and the like; vinyl esters such as esters
of monocarboxylic acids, including methyl acrylate, ethyl acrylate, n-butylacrylate,

isobutyl acrylate, dodecyl acrylate, n-octyl acrylate, phenyl acrylate, methyl



fromabout 70 to about 95 wei ght percent. [0036] As
one suitable type of resin, the esterification

w@eadosti7se of a di -or pol ycarboxylic acid and apdi/wk2007/081525
conprising a di phenol may be used. These resins are
illustrated in U S. Pat. No. 3,590,000, which is
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I h nds thereof,

b I S S oL RORLY TS Bud Bl m%@ s?%& yrers.” may
l00371€§| R SPHIEe ﬁ%ﬁ' HeBLBrHErEne Bé’s'eg FObfpgecipRylenc-
UbasedP ﬁélfymne F%Iﬁg/{lére%lér&s S8 rferEl éﬁ{(p&yremcgﬁoﬂﬂfﬁﬁérts Yas one

pol yet , as described in
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| d
ndbE7 e R EERT s ARGl KR S et gt gom The Dow
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ethylene/alpha ol ef i n copol yners; honngeneously

[0038]b ranchgdele&ul 5&951&1%“5}’01!16! %gfon@ﬁthy ksRRA @o‘ﬁh @th?ﬂeﬁé hipha olefin

pol ymers, whichcan be prepar Tor exanpl e,

preopasses dirs ptopykaeiaiphla. SlefiRatcopMpmerss, 212, mt&m”rd in select

éPé? 272, the d|scho ures of which are incorp %gteﬁ lofi
ORpRyS: diChEmaRIasHip (oSt} GRS 1S3 QR & metedign rpé’ fglyoiehns.

pol ynmeri zed ethylene pol ymers _and copol yners such as
[0039l| ow densiPesifip oiyeadieEhePqlypdekys sichefhyppliEopylangy polyethylene,

a%%f)&gfﬁe%mﬂ)(&@(gts a(nlf—lv'ﬁ‘)ends thereof, as well as ethylene-propylene-diene

terpolymers, may be used. In some embodiments, preferred olefinic polymers
include homogeneous polymers, as described in U.S. Pat. No. 3,645,992 issued to
Elston; high density polyethylene (HDPE), as described in U.S. Pat. No. 4,076,698
issued to Anderson; heterogeneously branched linear low density polvethylene
(LLDPE); heterogeneously branched ultra low linear density polyethylene
(ULDPE); homogeneously branched, linear ethylene/alpha-olefin copolymers;

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



[ 0040] Pol ymer conpositions, and bl ends thereof,
described in U S. Pat. Nos. 6,566, 446, 6,538, 070,

w6 2608851344, 6, 316,549, 6,1 11,023, 5,869,575, PCT/US2007/081525
5,844,045, or 5,677,383, each of which is incorporated
herein by reference in its entirety, may al so be ,
s uiah &gl frepareds dive crarhigld) be preessen dsolmeede mbUd. rRsnt Nos. t34272,236

bl i ncl yde t d t . Zi I
g rer B2 Wi HaonliBo oF HARHST® iR ra et by deferraee: and
bllﬁglgﬁre%ur@ HiLQURAT Dol indri adetByleRd BblkRERNSIPQIPYBlers such as

In 8till other enbodi ments, the polynér used heréin

mdywisensitypodyrdhydene (MR )for eﬁleflﬂne ivinyh h¢etate nel ypotsy(Farss).

In other enbodi nents, single site catalyst polyners
[0040jray bepdiwaet. c{)ﬁi@éﬁﬂloﬂsn ﬁﬂﬁbleﬁﬂbaﬂe:rﬁﬁhtc&scﬁﬂw pDIIyHErPat Nos.
is a propyl ene-based copol yner_ or i go %

s M G Oe Pt e n O3 166 1e; BrléM’P @é%é% 3:844,045, or

COPOI YIRS ¢ df%ﬁapgxﬂ&r st NBIAPY PIIEELeaR iNBNERG, may also

substéntla y isotactic ropy ene sequences
si:wb&?.mabie ialsbyei endicdohéengs. p iopythe lembsémﬂam; ésd' blamdh may include

sinil ter that the se uen es n
 uBon et shoc Ny abablRE 1) A6 RHEGReR e diceplends may
t NAGuAd HKndQ- &S al ﬂlegﬁﬁhea@ﬂaoﬁimnﬁwtaﬂB@tﬁfeeﬁolyﬁﬁf‘Oaﬁlo Wfill other
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ano her e tacti ri s. are wel |
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. 5,504,172 and. WD 00/01745, which refer to the
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oly re ethyl ene na prese
s SofitB BER IS oy SR e i [dgiancan tha
erfh@@eqn%ﬁ@& hatve Qn s cem@d [(ned) Iﬁbd%hﬂ:dodﬁf3CnNMR of greater than
interpolynmer is characterized as having an isotactic

t rabadt (M) iInnengs enberimpnt JreaRhen agpelab 8P inaatheh gutbodiment;
0. rﬁ%é&’ter A% aﬁ&ﬁtb & grp tho%peef" ernllbg)Ia I%é@5&dg%r%é%{] tglﬁip agf)ut 0.93 in vet

Yers may have from

etdmbﬂ&ﬂ &nﬁ@dliﬂéﬁd ldtattéc @iads Se wal-akibin thebghhd efe described in,
propyl ene-derived units. Additional

o erlerichid e SPBAThard D B0} k. byt g thg isotactic
gl'.leqlgc ROt nsQfr d £53 ﬁlbrf’ﬂ R0 g&olgﬁ&r ofe% 1% 'cﬂzﬂﬁ RieR-Rfned by
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ticity to 500% tens suc
elégmﬂdRmpama | ess thanor equal to O. 935N%12 wher e

elasticity is in percent and Mis the 500%tensile

[00420dul usnd BrWBaimaARGI (6 o C?ﬂbr&t’tbe@l% RioBm@dr ! @W@hene cthylene
modul us to 500% tensile ul us such that fl exural

nmoWRPLYSISE 8T {éeygolyrh volifer@ gilixlene gray bpeparntis@n agiespiefrom about
fl SXYS g‘!}out 25% by weight. In some embodiments, the propylene-rich alpha-olefin

interpolymer is characterized as having an isotactic friad (mm) measured by
BCNMR of greater than about 0.85. _Some such propylene-rich alpha-olefin
interpolymers may have from 5 to 25% by weight of ethylene-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 90°C; (b) a

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



nmodulus is in MPa and Mis the 500%tensile nodulus in
MPa. I n sonme enbodi nents, the propylene rich
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c dbssivgdrpitsorndiWrte SR Banweight efguonylsns-GREcH RS cul ar
enbodi nent, the thernoplastic resin may conprise an
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et hyl ene-acrylic acid copol ymer. Wen present
t dhecHetenctaihanplefhcopelying: ey e pthy leac-buis)e. erileylamghexene, or

ocC C e- | .
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sugbpdend-flpha ahdiut c@iolyrha mhguic 2:m@opylie-QEVlymEdr @ propylene-

resin, such as the ethyl ene-octene copolynmer, nmay have

a ERxyetebyiens Opoymer EMFTRYN™MShout 50% such as | ess

t han about 25% | n sone enbodi nents, the crystallinity
[0044bf t hdnpok padiculmymbadigent, thgihsraep! &%ic yesic gy comprise an alpha-

ot het enbodi nent the crystallinity may.range from7

Co 56 BERABE P Bt R bbb B R el o 1
al &Penen dthd Gehyden QY Wefch€ cGRRaaaNhY bdalesdi@YlonB 6l Ho@nMination
| east one nulti-block olefin int e;fgol ymer.. Sujtable

nuvith 2pptHek therraeplasticnicainp SRt sthifspcaprylic deid prpgbymer. When
q : N hl o . . . .
SRR DEn RN BT EERRPHE AL Rt
C Gpe kthykne-aorylic eb@r @ pbhyner polyymege Gompbosi hdo tovebaart 10:1, such
more. chem cal |y distinct regions or segnents (referred

t Sal€om PgRK <) foparb@flteﬁgﬁb@? JRORAREG 15 Frihedly treiidene-octene
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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 polymeric component that
rﬁay include at least one multi-block olefin interpolymer. Suitable multi-block olefin
interpolymers may include those described in U.S. Provisional Patent Application No.
60/818,911, for example. The term “multi-block copolymer™ or refers to a polymer
comprising two or more chemically distinct regions or segments (referred to as

“blocks™) preferably joined in a linear manner, that is, a polymer comprising

10
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ol ef ] |nter ris a opyl ene/ a-ol efin
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ner %i? Emﬁ{f(fl{n% {eri stics. [0048] The

ethyﬁene ock copol ynmers may conpri se

[0047Ft hyl eDge %ﬂzﬂnﬁl@ & fQhe MRNE-HEQLPOHABAlcARN Berdls UneéthPMene/a-olefin
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nkipek prterpplymer.  Ajsher exdemdy oblthre wiwl%gﬂ@fm sntetpotypmer is a
r. ONEFp,UN f
oLy SIS RICTE SR L SR, ey o e
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P i %%Yleﬂéga%é mfirbdeckripiepabymem evithorcedita general polymer
characteristics,

[0048] The ethylene/o-olefin multi-block copolymers may comprise ethylene and one
or more co-polymerizable o-olefin comonomers in polymerized form, characterized
by multiple (i.e., 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 a multi-block interpolymer. In some
embodiments, the multi-block interpolymer may be represented by the following
formula:

(AB),
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formula: (AB)nwhere n is at least 1 and in various

enbodi nents n is an integer greater than 1, such as 2,
w@2008/05656 10, 15, 20, 30, 40, 50, 60, 70, 80, POT/ULDO7/081525

or higher; "A" represents a hard bl ock or segnent; and

"B" represents a soft block or segnent. Preferably,

Allerands B lsasirleahd inkedious embbdineats f asini 1ﬂtegemgxt:atienthan 1, such
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%ﬁﬂ)ﬂﬁﬁeﬂtb agks shatel gRighppercaiitof die fob wiedihalof WY 1g1m ségments In
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ﬁﬁ?&ﬁf‘tor HERA Bhn 1RARCiAR MBEGhtn %ﬁ&@sn&helgérﬁ@&ﬁﬁleﬁt@arln some
wel ght™ percent, greater than 50 wei ght percent, or
gmdmdeneltthethe 60marém cqmm emtthe sl a¢dnoanss mepde greater than 20

| nment 049 0
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Qhﬁi B5 Woight DerfceOrhleatert fh@n b4036>d€1 déﬂer Srefler MQdn 45 weight
have a structure like: AAA- AA- BBB- 0050 I n other
arebsat, eeente tharh a0 ek pesseh 9&‘6@%@3@%@ 0 Weigat pereeqt iy various
bc{tﬁ)éi'l%l oﬁm‘?‘énltg | other enbodi nents, neither block A nor

n@ conprises two or nore segnents (or

[0049B ub- bliaGksk,enfiédinass, & bloks agiBMHlockk ASAhddNB distributed along
mul ti-bl ock int ergol ymers may be characterized by an

dhepely@epfiyin Inriest, words the blagh srpobymets g¢ aa&lavetaﬁgﬁcture like:

zero to about 1.0 ang %‘?Jéar gpvei ght distribution,
MM Wn, greater than g%out é The aver age bl ock

[0050]) ndex JnABler einboliieene tighilockvipaenced dd he Halee khirdislexk. In still

"Bl") for each of the polymer fractions obtained in
other embodiments, neither block' A nor block B comprises two or more segments (or

sub-blocks), such as a tip segment.

[0051] The multi-block interpolymers may be characterized by an average block
index, ABI, ranging from greater than zero to about 1.0 and a molecular weight
distribution, M,/M,, greater than about 1.3. The average block index, ABI, is the
weight average of the block index (“BI”) for each of the polymer fractions obtained in
preparative TREF from 20°C and 110°C, with an increment of 5°C:

ABI = (w,BI,)
where BI; is the block index for the i™ fraction of the multi-block interpolymer

obtained in preparative TREF, and w; is the weight percentage of the i" fraction.
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preparati ve TREF from 200C and 1100C, with an
i ncrement of 50C. where Bl is the block index for the
wo tooBnsrrsé on of the multi-block interpol ynmer obtBUSBA7/081525
in preparative TREF, and w; is the weight percentage
of the i fraction.[0052) Simlarly, the square root of

[0052 he sespRthrRDIRNquakRadbt bhhcRashd MBMEANRHLE the GESY M8 inafter
to as the second nonent weight avera%e bl ock i ndex,

nigferind ety Hedseaend Blomsas wedght rayaaae ghdexaverabe defined as
:folll'oivs[ 0053] For each polyner fraction, Bl is defined
by oné of the two foll ow ng equations (both of which

gi ve the sane Bl val ue): 1/TX-3 O AP ag,);)- or BI
' élisthe

=- X - LnPrégpemehtieighthvEABe B1RA he
anal yti cal terr?'petr atlgtrlevri s%ieng elluti o Pact i onati on
(ATREF) elution tenperature for the i.tﬁ’ fraction
[0053{ Pr ef epghlyy paiphies sa6tida) BER dpkd b?’é% 8t ﬁe %gf@)édﬁﬁg equations

mole fraction for the ith fraction;
natuefeghibly sivwEhaoraneBhalagyscri bed bel ow. PAB is the

et hyl ene nol e fr@gii on gf t he who et hyl ene/ a-ol ef m
i nt er pol ymer gl il td.opat Lony wht’eh al so may be
measured by NMR DIT,I-R/TTA and PA &R -t P ATREF el ution

tenperature and the ethylene nole fraction for pure
"Whetd Begnbatasilylichitehperatfues risiog tdhgionr fystiahatione(ATREF) elution

S S he.nl at er r)i.. As_an a Xi i on ,or

T BAPRR s i BB IRy GReRR RO ST PTG evene

uidlsreoftdtioh e (FAI"ARdctRA, WaldhaBaabemeedurddb ROEE of Of as described
yl ene honopol yner. [0054] TAB i

hi gh density pol yeth ] ﬁg |
¢ hedowT e ISe%ﬁteﬂb’Xmeémié fectionof e venoly W@’@@%ﬁffmterpolymer
0 efol?g ﬁ&ﬁaﬁ%@?%ic&' A48 1%%31?@ lqgaﬁpedﬁ[%)hlgé/ﬁ{ﬁrefﬁ? ’FA and P4 are the

fraction and nol e ar weig
MATREFdaalo temperapot ynethe cthylEhginale betioalfoupat Ehartirsegments”

t .nole fraction of ethylene (neasured by NVR) using .
tﬁﬁﬂ%q?wp fé@ﬁjéﬁpﬁﬁé %ﬁltﬁﬁé&znﬁmﬂm% A8t BPEORgtion or
bR $ies GARSE Jd Shahi &@n@ﬁ?ﬁ &%ﬂﬁ&%ﬁ%nﬁﬂ&wngthe Ta and Py

cal i'bration using a nunber of well characterize
pradyaragg sov ¢o thREFfoF hightdeosity wilyethy eualbreepobosérnt i on

andom.copo d/or well characterized random
[0054], hyl ehe go%%m c{HUOR HBPBE BifognEP 8 reoPpymen ofjithp same
b& iyl Rbnt A&Fing a8 tthylerl®rvio Mo detibh QNH BF b AR MeulaP weight as the

instrument. Moreover, one would need to create an
applopletlaterpalyisr.afliao maydroealolated fite themyate fraction of ethylene

C AN intepest., usin ropriate nol ecul ar
V\@:J‘%%?recﬁ ta)% S\Iel\gf{g%sang {hesf{allowmg eguaﬁpo%.
InPag=a/Tag +
where o and f§ are two constants which may be determined by a calibration using a

number of well characterized preparative TREF fractions of a broad composition

random copolymer and/or well characterized random ethylene copolymers with 7

narrow composition. It should be noted that ¢ and [ may vary from instrumeiit to
mstrument. Moreover, one would need to create an appropriate calibration curve with
the polymer composition of interest, using appropriate molecular weight ranges and
comonomer type for the preparative TREF fractions and/or random copolymers used
to create the calibration. There is a slight molecular weight effect. If the calibration

curve is obtained from similar molecular weight ranges, such effect would be
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conmononer type for the preparative TREF fractions
and/ or random copol yners used to create the

wa@adoslosersé on. There is a slight nol ecul ar wei ghtT/US2007/081525
effect. If the calibration curve is obtained from
simlar nolecul ar weight ranges, such effect would
beeasiehy inagligibleegln ginkd embbdinsane randood tielehs copapatorn and/or

et hyl ene copol rs and/ or preparative TRE fracti ons
d?re]%/aéﬁav&ﬁ Pblg%g‘% neiﬂpélls Q? gaéyflplglfc)%p?lg@le{soqap ollow?ng rela?lonshlp
rel ationship: Ln B 57337383/ irléga%go 639 [ 0055] The
above calibration equation re es the nole fraction
[0055pf et hﬂleemave Ralittratidohequatian ydlatesathe TREE fraktidri ofethylene, P, to the
TATREF, for narrow conposition random

ure
n&ﬂy R B B tonp Fesppsratbyey e Fomrer RF aRTShsogIPoBiga grandom
tc&ﬁ:ggédetré OdfRNHRIELGAPO! YREF S a&fdﬁs ?f 16 BRfposition random

ture for a random copo yrrer 0 e sane
capphysicrs. of'xansl thmﬂTR@Fawnmﬁmwre rer aghmlofr acpzdlmeio(ﬁf the same

iR Dty BRyTE ot PIeaE e REROIAS Ty drey gplaylsted from
rgndom gepoly Fer c@ﬁve&sﬁg/ Wlsctﬁmﬂlédeoﬁo&nﬁaaﬁ% 9 Afindom
u

ATREF tenperature of may be cal cul ated from
LappPlysner of the sanlg. COF!P@SI@PH @né éa‘flh& aplAoIdKEY teseratBe)of floy which
each rati.ve [TREF fractign i s obtained, the weight
a@@%g%ﬁgﬁ%[gli% REX%BI(I%’?JBﬁ the whol e pol ymer nmay be

[0056F2l C ul @h&Ghe bl’bc§ qumppm ra@dﬁp‘re ABRivd BREF €at@sn fshdhined, the
zero but | ess than about If)rom about 0.1 to

aweight @yegige blpcktindax, ddotr iﬁlwwhole ABlynios mpyvehetaafculdiedy In some
ae?#g%&lnﬁ%rﬁ% aﬁgllx&ogrte%elaﬁi%ﬂtzegd ﬁut h & %E al%lﬂ%r or frombabout 0.1 to

e tange’ of

Qabdut 0.3a00 Withed e&boﬂﬁM@Mﬁs @rater mhambamnt 047and(m|p thrabout 1.0.
about 0.6 to about one enbodi nents, ABlI is

tiReyef aW@l‘eeraPOC%lmsﬂﬁSaﬁgbﬁh%ﬂ%b% B BB GRnEee! grong ARs Qﬁoteta'bout 0.7,
O%g‘ln DoAY ko At 007 Cfl rfﬁm'x ahouto. @to?’aﬂd%lt ahou, st?e’ enfll!;&f%ents

out 3 t o about from about 0.3 to about
oABI rsom thbcuangemff{‘rmm a&buﬁu@ 3 00 4boutn). %jt ﬂ'n@n abirinoQl B rterabsut 0.8, or
fr o out

romeauth B &R 05, e 408 B335 bbdindsh st St Do about 05,
ahofidm bbBut 6.5 aaBRAUL 4 01 ofiRr @ﬁeaamﬂen& AR QN@F‘@%%% & from

to about 1.0, or from about 0.9 to about

1.0
Afvouhed t@rvér)atct 8r fremj abopt OHHe ahovt |- Dbfbl”ofi‘kmlabpétr B6Ity mkeut 1.0,
If??t h %gutf(yI £ 1 t? outqod yf”em ag%a% O‘@EEF aﬂo%?clj%t m abouF 0.9 to about

raction whi’ epara
TREF wherein the fractl on has a bl ock |ndex greater
than about 0.1 and up to about 1.0 and the pol ymer
[0057havi ngAacthes Céﬂ@mcmlsmp@ﬂhﬁ el g tlgdsuntemelymi/inthat thedategrolymer

t hg cggﬁH% gﬂ %2 Io%e%%ﬁ'ﬁla&nggcqlol vwna? nlia Spd 8bt¥‘i%%5 by preparative

t 10 ex great
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 distribution, 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
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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
w@bwmsnss©, or greater than about 0.9 and up tBCBDS207/081525

1.0. In other enbodinents, the polyner fraction has a

bl ock i ndex greater than about 0.1 and up to about

LoQgbogt @8k ein ttilatledd GuibodirReras) dhe polygnabadtion . Hhs a block index

gr eat er than about, 0.3 and up to ab ut 1.0, greater

CosHenbe e 51 YRt Oulifbn rgatey iy ait QZetndipf about 0.5,
a%gé{gr Saft 2604 0‘*505191 %Jabolat 8.5, bp ﬁﬁita{elr it EF)%{I 0.4 agd up to about
nents, the po fracfion has a i ndex
gr.2atle rye’t bther abbediménts, ﬁlﬁd)oupnd:rcfr%a:hlonthaﬁ) aaqlo@;r mdexpreater than
than 0.2 and to a er about

0 up 50 00 04D ebhted A apint s B b 36 abetR 9.5 Bkt than

uarbohpo aaﬁ&lhp & é"bout o 7yat gr@ét&%a@ﬁmﬁl@ DR Sip th BB ROley Mer
fraction has a blo i ndex greater than about 0.2 and

{0058Lp t o Ethplene 0- (Qeﬁrg meﬂtﬂéiodhaterlaﬂmtrsmsﬁd amctmippdineents disclosed
bout 0.8 r eat ha t o _about Q.
S4b aiopethER st 0. ahapee gt B Eadlene 5o 6‘0@%’% The

VT VLR O e

atRyueAQ] Wnkdhoaderd @RGI fBNEo1(@refZifg avitl &h{lBae thaRde, for example,
|nterpolfners may further conprise C4-C18 di ol efin

antbylemicallcensgiupded mpeomesi eV eateheratai-eangpatedripresepayencs,
uzﬁﬁ%gybeil%ntegy t(y n%&b ﬂ:g OWSIB arFé(lla)%“?s ﬂ?:‘ﬁldléd@ Cf -olefins such

y unsat ur

Rob ?iea@' f%Bbﬁi??%n&OE‘JbH&ﬁE e@l Hk&nes; -péh@tl:rbéeqeﬁethyl 1-pentene, 1-
kenyl benzenes, et'c. Exanples of such cohononefs

i eplande ! -08te@2 0 -pershef I-dscesacindathe bkopyh esggin embodiments, the a-

IR P vt ditee Socrgiah CERR i AR FRHEMAs inglnds, tyrene, halo-

lord@eenaibsi@ekdt ferehéK 8ianyPerGBEfibut2@D 0 di NAliSne, t N@-cAtadiene,
ol efins may be 1-Butene or 1-octene. Ot her suitabl'e

n@ﬁdﬁﬁh@emﬁs:ﬂsu@baw}o@ﬁ@en% &V@@hexanwnd sypaeqtengs &y example)-

10059% ' ¥ 0fif mbliEblogk M REkERAN A Fased 1L R0 PO Sisfrapisted from

cmbahﬁmneranaaﬂh Cdﬁ?bl@fﬁﬁ:?ﬁnghyﬁ@ﬂ 8xa0p! &) . pdiPA68)] abae block
mul tj - bl ock i nt erpol yners di scl osed herein may be
ROPP BT PAERSECE VM SEGHRERT mamer raddiom dbpatipheieglysts, and
p k ¢o r
BBLE R, aNETnie PALNER Do ARG IRIPIAIR Sampared t0 a
ClahﬁimSct@plyamﬂ caihtlmns:ﬁm@rmmaim@mlmdl mehiger content at equivalent
ynerj zation I ques. ul ar onpared to
CW%I?FSBHY O gB? o § “i‘tﬁ@"%‘ﬁ‘é 2‘6 i?é @f\é‘ %h%éﬁmtame as
Crﬁ@:isﬁfgd 8l QakhyabEnt BENSt aMA Ve QlonMRMHiiurct Msher high-
i nterpol ymers have bétteér (higher) heat resistance as
ntemgmaeme bansite btrdngth, podiot highieghigh-ta: Mﬁcrpiarmtorrmm sorage modulus

t her hi ght Lurg Lensile
LG g renBaial BRLN b r Sobfe Bl Fhatsg: fom
Ac 068 81 BB CHINAET 1 TBRRA: 63kl ARALYS Eompared to 2 random

Properties of infill may benefit from
copolymer containing the same monomers and monomer content, 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 (solidification) temperature,
higher recovery (particularly at elevated temperatures), better abrasion resistance,

higher retractive force, and better oil and filler acceptance.
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t he use of enbodi nents of the nulti-block
i nterpolyners, as conpared to a random copol yner
wa@oosastisag t he same nonomers and nononer contBOT/USI008081525
mul ti-block interpolyners have | ower conpression set,
particularly at el evated tenperatures, |ower stress
[0060] el axabthen oldfing h@erpolyerds riasiugé gitenedi @hiesrisirgaimonovinylidene
strength, higher bl ocking resistance, faster setuP due
tZFORh éﬂomﬁ alnclugayg §hyrensel o-metid aptyesay, p-methyl styrene, t-
r rec p I
LRSS fng ORRE ; FE BTNt PRGBS torfhrih (AR and
rﬂrbm‘:may be ﬁm&‘&én othnderhbddimentsj dopahiehed Edreprising ethylene, styrene
acceptance [0860] O her olefin interpolynmers _ include
Ve S200oRiSHR-RkgD ng&e@le s MY REMekter s

[0061 Bﬁlt ;ldia{ngplzzt E)Ielg‘,ﬁgjugﬁ[ng E%:ge Elglglg%sl Elgﬁ@gﬁlﬁé’lud traléiﬁ chain,

| iH@hBe | HARY 6r COARY hdrbehrBéhicpBenAnth b 8N MR%alRn atoms.
used. In other enbodi ments, copolyners conprising

et ayindeseot SEiPlsmonaneaiugated-dies Angnds, it arspndtdimitddyto, straight
50‘31??1 ab?{écni% Biclrds C@uohd!ase e RS USE: CtalgleOGlLl? -actadiene, 1,9-

non- coﬁ ated di ene nononer s

sdecadighy, rhadhad élfa&ﬂ@thﬁdlcC Bizhées, Oduch Y& ISCin&thjiltDlF&E:b@Dene 3,7-
di ene haV| % from6 to 15 carbon at ons npl es of

imethel-& Srrsradiais ug%? Simeth¥nb&-ociidictge. aqﬁlut nhed pggomers  of
l:l_d,lfdif[)]-mﬁex Qencsﬁﬁdr’“d &y eﬂe a‘sﬁ}‘lgie' ﬁng ﬁg:?éhc %ﬂ%}g%a%ch as 1,3-

I ene, -oct adi ene ene
dechgemndend r]amtn@dh@daélene ahycb/clooctadames ands Uhcyasododecadiene,
5-met hyl - , 4- hexadj e di nBth - 1,6-o0ctadi :
S TR 1Y ol Ha B SAHE Ao Tsormatts soycraydoindene,
%&M?‘lﬂ@%}}d@&ﬂ@erﬁn Qlc%lﬁl)!cgﬁé?ﬂéﬂenﬁfc%los@ '2?[')316{)!&1@5 -diene; alkenyl,
alicyclic dienes, such 1, 3- " cycl opent adi ene;

1a1]z§z11§lyn¢,o¢y@kaﬂqegﬁ]eanch_ cgclgglbylme a@r@mer@mdsuch as 5-methylene-2-

PP R Ring riEnCt N e v IR Ry BB fabtE e, o

r@t]@)ﬁbnt&@l)’ ahlysﬁtro@nmene @licszaclhdxpﬁmé@dz 86®omene, 5-vinyl-2-
blcyclo (2,2, hepta 2, 5-di ene; al kenyl, alkylldene
dpEbasasiee Ay naﬁ’@err@gl@@aWwe. deies RIEHBT FeA de PrapgEhERBMs, the

ga_ag?ctélw rf 'f)?ezfgrredW% ngae, ﬁ'ﬂg%dwne (HD), 5-ethylidene-2-norbornene

nor bor nene
EEMpISG&pyjflltﬂaeﬂ-é -Rrbanbar (ENB), Snfethylene-2-norbornene (MNB), and

entﬁ?%?b@ﬁgﬂ rgg:ggPﬁcne 5-vi nyl -2- norbor nene,
[0062€n d glegRely {g%]ﬂ I &N Eesu%let Pgl @St t ﬁﬁ?ﬂf Cid lél}a(%}'l S& dactc&dance with

repare E e part y preferred dienes ar
Irdbdderads dmelo(eémcreﬁ-iat}lugléd deﬂnmaqmcﬂhpohym QiENBerene a C;-
5-vi ny| i dene- 2- nor bornene (VNB),
§oaet-Ripfian esEcially nayp P, (AaBYRticaAly dineye mgéfmdw@ie lfjenomers.

(DL A9B%PL e, 509,01, e Aanl  PRLIERES 1A%, v
;tgch{cHRﬂc\w&@auetsaastliﬁeﬁrdl%rbﬁ&@a ROLY BES Of 8Ny t€N8. carbon
atoms. Examples of suitable c-olefins include, but are not limited to, propylene,
isobutylene, 1-butene, l-pentene, l-hexene, 4-methyl-1-pentene, and 1-octene. A
particularly preferred a-olefin is propylene. The propylene-based polymers are
generally referred to in the art as EP or EPDM polymers. Suitable dienes for use in
preparing such polymers, especially multi-block EPDM type polymers include

conjugated or non-conjugated, straight or branched chain-, cyclic- or polycyclic-
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C20 a-olefin, especially propylene, and optionally one
or nore diene nononers. Preferred a-olefins for use in

wo beos/osrbodi ment are desi gnated by the fornmul apCHUS2007/081525
=CHR*, where R* is a linear or branched al kyl group of
from1l to 12 carbon atons. Exanples of suitable
ailaieefcbmnhlng froeted td20 cabensn Prefeired ﬂledestlﬁclu@ff bpyeatridiene, 1,4-
|sob e ﬁ but ene, 1-pentene, 1-hexe

1ﬁ§ﬁi P -fhlif eneel-naghgrmeng, é@ﬁeopwt%m cq)r@hrydlene and 5-

p&ﬁilﬁkh@@ RrhRbdd) | SAp;p‘ag FRG- plORnBA OBYNENSS D3RR igene--
pol ymers are generall erred to in the art as or
Eﬁmwhpakyners SU|tabIe di enes for use in preparing

uch rs, ecially nmultj-block EPDM t
[0063] o1 y el bRt b Ig%ffuf&ﬁi\{%mepfaﬁ%reémf é@a%eéof?om cthylene-aipha

StJl@ﬁrQ'EBp&?mesaé}cﬁ%g%l‘EH@b ha oFAE E&ptolﬁﬁers rtlcular in select

pol ycycli cdi enes conprising from o 20 carbd
Presfitexdirechtsitenbsmopdistid eesly dhcheling auti (ﬁn’eore]],oﬂ—polar polyoleﬁns.
hexadi ene, 5-ethylidene-2-norbornene,

[0064[i cyclnmenb&ﬁhengolymfsl oheyaghene, iARfpodymers, and multi-block
butylldene 2-norbornene. A particularly preferred

dpishrolyngers mayie fugdimabzed oy iepiersing [aol@egynp Aunsdpadtgroup in
t a S m
etfgﬁg?lgﬁ}e%p tté\llpeec;l %JB/ ﬁ{é?ﬂsa?oér 8‘flJI'j’r opy e{ggpua gor example,

(ﬂtl&}ﬂemczﬂb’pohsa[mmsd Ih.n(]i}aﬂﬂid eluJﬁarcnonai sebeglic aCIdS ethylenically
enbodi nents, the th stic rﬁ5|n i ncl udes one

EREUHOL pohar SHbrY SIS DR < ltsvcrs’ F aFioadl e, saits thercof and
RRIYBERof CORY BT Ghel gmlgr Ral ggr@edq@gn B0 r grrr?&kor it may

i nterpol yners may be functi onal by i1 ncorp
dle ¢apalymapized fvuﬁntﬂhmhat agd eopoptionalt fsidp‘.trlnyhemmonomer to form an

% ure. %xe func i onal grou H
X%ﬂ%rl 0 é‘ UF%HI &n aﬁ)@tlonally other
d:lonfoﬂﬁﬁl%t(@)n @Meﬁerfbpgeaﬁhfg Reétnal g:bb;ysl &ftb 9§iyl3ﬂ‘1ylene are described

unsat ur at ed nono- and di -functi onal carboxyli ¢ acid

dAngampie Uy Paignts Aaseb /6 AR, ds128588 8t #rsk D50, 5Hu thre disclosures
olfn&%ucf?rla?e 119(!02%0?3%&%&1? bgfrlaeff% Eﬁl tﬁl ﬁ]elroén%re?/ p8|r1¥ paltticularly

nerize ne an
oﬁbﬁwﬁnkuadﬂgﬁm@nahmkmnmm@ﬂﬁdeto fornran |nterpolyner
of eth ene the functlonal conononer_and optionally
[0065Ly¢ her he fancsigsalf gpupy pedsentnig tharfarqtionall polymer may

P AR B3 AU 1
t heeightspdresitiriessoafe whbodingns; iandeispabaited! wigglei ferddnt in other

r ef nce in their en |ret e particularly useful
{ GRS GPOL 'Fas AR & Waiahy aFIcE. N G0eH]eT phbodiments. The

arfﬁﬁ@fonﬁ’lf HHe nfayniet d-enat 1r9£rPHHOLB{EQ§s§ Rhar %ohpg() weight percent in
function %ﬁpolyner may vary. functi onal grouﬁgng

b@omﬁe@émdlmmtariemgmabmit H wb@hsperabraun dhe? Envieidghents; and
Sg?sgﬁqtn ﬂbﬂu‘fsﬁ‘g?lg PCTCC T )§ét ogler emggélm%gt%m 5 wei ght

[0066] In certain embodiments, the thermoplastic resin may be an ethylene-octene
copolymer or interpolymer having a density between 0.857 and 0.911 g/cc and melt
index (190°C with 2.16 kg weight) from 0.1 to 100 g/10 min. In other
embodiments, the ethylene-octene copolymers may have a density between 0.857

and 0.902 g/cc and melt index (190°C with 2.16 kg weight) from 0.8 to 35 g/10 min.
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enbodi nents; and at | east about 7 weight percent in
yet ot her enbodi nents. The functional group nmay be
w@e@sesi7sé N an anmount | ess than about 40 wei gheCpesmentsis2s
in sone enbodi nents; |ess than about 30 wei ght percent
in other enbodi nents; and | ess than about 25 wei ght
[0067per cerh denaiy eimbidients the thermas] astic[ (A6 61}ay| hﬂe £ 9fdp§'ldﬁe-ethylene
enbodj ments, the thernoplastic_resin may

et9epplapeT dEtléF?@C&ﬁ‘Béll VPAERE G Pthvlénwpymfr bPFéWP‘P]gS and 20% by

?%8%%1@/ ﬂl@? %Qr Iﬁév% ?gdhtt gﬂtﬁ fom % %{gﬁﬁ%b%ﬁ g}s1 o] %%ﬁ;/lo min.

I n @ithee mnénﬁmmbmnse mesPropjrleneeethy]Jeﬂm eemd:;tmefre)r doppolymeeramay have

e e o DD BEWERE | 950 184 BB & Pl o varefay 236°C with
g/zlpéﬁgafe{g@%?dm h o G66 g@brﬁnﬁﬂbodl ments, the

t her nopl asti'c resin rray be a propyl ene- et hyl ene
[0068@2?%%1?%112; dotg% od\\fl\rgllgrét t%\éltggm%ﬁea%ilc e%s?nnr%agt £ density

( 33CEhydrietha?inkbe Kdhsitg beitekn DOOMaAd B.906 AQOag/rd€lt fHdex (190°C
i n other enbodi ne ts the prgfylene et hyl ene copol ymer

orwhimgéﬁﬂfélv‘gﬁﬁ@}*)m Witl-ene content between 5
and 12% by wei ght and a rrelt flowrate (2300C with 2
[0069116 kg Ineitiggn teynbbdipmants, tlee thelthfl(gﬂasﬁc mésin mfa@ G683 a krystallinity of less

t th he th | ast [
a0 Risds By PRarget rrehEHa g R aanef o} Hebgagymer
0.184y Be B08h DtcIPOpaLES:. @nﬁloa@jaﬂefdr&a%bbaﬁ@&@ e Bry@allifity may
kg vvelf%@ﬁ) fromO 1 to 100 g/10 m n. [0069] In other

t/do 20percenfer mopl astic resin may have a
crystalllnlty of less than 50 percent. In preferred
(0070 nbodilmesttain dther empstiatdnisnithey tlmﬁmbjﬂesthasaeinpisl y ivemi-nmgtalline

be from5 to 35 percent.,In nore fer
erASoANTre ALY | MER NVEy & ¢ BEIGE Pv%ﬁ s Eﬂl} righ G ¢ dn opreferred
p%ﬁ%ﬂfmer{tgoﬁg]mélﬂng%ﬂrﬁ'1Ha)0%@eﬁ01ﬁ”i333% mecs, 1hh&ore prefened

thernoplastic resinis a sem-crystalli neﬁgzol ymer and
megyntieginaerds, ved mplrﬁlggmmﬁtmadfbelbéwen M&rnd 86
preferred enbodi nents, the nelting point may be from
[0071R25 t o IhQQker dﬂibdmhentp,rthfe ehdrad petxo eisiteist 6 glakhepatemt agd may

pai nt be between 40 and 85C. [QO071] |n other
erfBs8 .apﬁwgranﬁlﬁ@nttﬁ@%@ﬁr%%ﬁ fegs ﬂﬂ@gﬂﬁo ) 51135‘%’5‘?9 embodiments,

p%é’ fﬁtﬁfiss ﬂ%sﬁ%}{ t@ﬁl}ﬁ)@taﬁlrgllﬁés bET AR 40 @ 1b@*@°er1§t1%1% Bfeferred
| ess ‘than H QO preferred enbodi nents, the gl ass

t reantzidiments, ﬁ@giessatamsmomnmmﬁmmyﬁlﬁb fomBO0CS°U.n
nore preferred enbodi nents, the glass transition
[0072} enperiatder@innaybdBmbhieomhdGhéropbelic [BQV Aly IHavearbékmt average
enbodi nents, the thernoplastic resin may Kave a wei %h i
a\;gcplg@gar weight greater than 10,000 g/mole. In othér embodiments, the weight
average molecular weight may be from 20,000 to 150,000 g/mole; in yet other

embodiments, from 50,000 to 100,000 g/mole.

[0073] The one or more thermoplastic resins may be contained within the aqueous
dispersion in an amount from about 1% by weight to about 96% by weight. For
instance, the thermoplastic resin may be present in the aqueous dispersion in an
amount from about 10% by weight to about 60% by weight, and about 20% to about

50% by weight in another embodiment.
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nol ecul ar wei ght greater than 10,000 g/ nole. In other
enbodi nents, the wei ght average nol ecul ar wei ght nmay

wbeoosnsims@0, 000 to 150, 000 g/ nole; in yet ot hePCT/US2007/081525
enbodi nents, from 50,000 to 100,000 g/ nole. [0073] The
one or nore thernoplastic resins may be contai ned

[0074) t hi nId & padiguian nbedisRES, Shopoliflehi réiHAY ihdl@I @petimers and
1% by wei ght to about 96% by wei ght. For instance, the
t hEerplvasts of sthedens angdipr peonyiensand other mesomgiseslested from Cy to

di gpersi ' 0 i ght~t

aboit UBY AP BHE LI E MO RIY Bonl 3Gy pna-olefins
we hghinostrprefiuablyeselceted detinire Atutn@ 07 A¢xdnd afd paktane UTAS ethylene or
enbodi rent , thefﬁolyolefin resin may include

coPSPYITRE SO QiR FIIEN Pae ranestiTar AYPErReloatiipsight percent of the
pr B asi ]

o1 P 2N SR PoPLSerkD TMRURLY EGIhe Bl Bl fer il Be sclccted
f r onwidh tethyral qohmristefrom amodt P8t Spmefgt ablcyntse] the pelyolefin.
from p-butene, n-hexene and n-octene. The ethyl en r

or Bpyttish SRS, ot PEREN PeBiRYiRts PRsgE" PISmPShEIRAmey be
t Osdi& 1119 hhhi@ﬁrﬁ'@ﬁﬁle&f bhRBrik&S Hdm 8080 to 50 percent of the
enbodi nents, a prinmarily ethyl ene-based pol yol efi n nay

bepglaplefn.cxtlqctedrensinomer{y) mae coupmei tbewniaimier abibapodslefin.
to 50 wei ght percent of the polyolefin. In other
{0075¢mbodi hephs, enebodimermy ithey pplyopyinersinb aggdimiudet fierethylene-based

pol yol ef.i n be sel ected in which propyl ene
coP%??lgé% g P dielonden (84! pEFcERtnedaceqding to ASTM D1238
pof1yebElilifk a §§B%@ngﬁgﬂ?§ﬂﬁf&% -{@:Ysé’ﬁiﬂ%& $8nf 95 10 22 /10

renai nder of the "polyo 0075] I'nm one enbodi nent,
t heupah yobéki smbedimentregndi fromudeouar). etthylSe pdObdis éal yet another

| yol ef | i ch h yelt jndex ("M"). deternined
ORI SRR et B B Sene
f r e peloldinl whith 208/ 2L N8INFloky Rmeoe"m“ft'g %%%r%rileg 4VeBrding to
0

i n anot her enbodi ment; and from about O.

o/ ABEVADI 338, @805 it | Elit oeti shBral. ram b O7Srto 85 /1 0min; from

' aat l. ' [ inel ud .
oraeg TR, R AR AR RN ISR sy s
(" &ERJimert exdiromcibastcoiodiong1drminABTM 2b83r 8mbaB0RE6:
with 2.16 kg weight) of fromabout 0.25 to 85 g/ 10m n;

[0076! rom akodhe @mbolithent e LRR D r&ROLRST cSAROd I gﬁhaflene-based

romabout 1.4 to 60 in yet another embodi nent;
f remyelbbmhaing o dsgrity/ragama om apeut @RI ted.92ZnPodi frentbout 0.86

[ 007 I n one.enbodi nent .. the pol yol efin resip. my
cd%pgkgenéﬁmgﬁﬁ§le é¥%5ggdig%Py%$%$i§§ﬁgJPn§bQ5dgnggtﬁnomer
r agbotmEinit) Mo tabBut8HEs 1000.9) 23Rt Gl iker chibRmnARQUt

0.86 to 0.91 in another enbodi nent; from about 0.875

007115, 305, U6 pUGLAE G i s B0 oty o
cthylene and 1-octene or 1-butene, where cthylene comprises from about 50 to 90
percent by weight of the copolymer in one embodiment, and from about 55 to 85
percent by weight of the copolymer in another embodiment and 1-octene or 1-butene
comprises from about 10 to 50 percent by weight of the copolymer in one
embodiment and from about 15 to 45 percent by weight of the copolymer in another
example, and where the ethylene copolymer has a Melt Index ranging from about

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

embodiment.
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[0077] One class of polyolefins particularly suited

for use herein are copolyners of ethylene and 1-octene
worookobrsene, where et hyl ene conpri ses from abpor/USBot/e81525

90 percent by weight of the copolyner in one

enbodi nent, and from about 55 to 85 percent by wei ght

[0078]of t heawnpelyreRired Blasof palfolefiROdichies captdynberd Bf dNgopdne and
1- but ene conprises fromabout 10 to 50 percent by

wetigenco -ocisae.clobaiopaer 1ibktcapev s ddIrpRane capgrisgsdram about 65
a i aht. of [. ' .
28R E s B O SIRBABNNTEE dosimen
a dwBlftont alskex 76 amgB percbitdm weighit o fGh& Bogobyrd& ig/ahOiemerhiodiment
one .enbodi nent, and 0.5 to %gﬁgllonin,i anot her
erfBddIBTC, [OSiap IKhBtRE T § i GIREIsg f9bbout S to 35 percent

00l yoLet . | "
e?*ﬁ’yﬁglé‘?é", 5hé E&ﬂad!‘yﬂﬁérl OhR| B, didPhGR %&Eutaf‘% 25 percent by

1- oct'ene, -hexene or 1-butene, ere
1-weigigerfehe ool yeesinf anothen bmbodiGEent, and 5vipesic élnt cdpplymer has a

o APl En BT BHLBAD 5568t §aan 5B B daphandem about
of1 4 Res L YRGB anbihePORbABRMeANDOdI NENt and et hyl ene,

1-octene, 1-hexene or 1-butene conprise from about 5

35 ' . . j :
10079), 7 i FAEER0as pUSHEES (i udiRE LGRSV, (dhoRRer ipcrpotymers
ofantihigloclo poleypobymdrs) apduher carvodthhdrentdischeed Westieimay have a

the copol yner has a Melt Flow ranging. from about 0.7
{ ngEnG FBRRTHUI (brieDBHEB Pen Ehdrid 0TG- orlhdts e crabogipgnts, the

552t195;1&91§é§ed Bo%%}rg]ﬁ{ayerfﬁ?_@qi lfﬁ%ging BRI tess than 125°C; less than

Et hyl ene- based "pol yners (i ncl udi ng honopol yners,
cadofy meother etbodrokytveless tanl 105°6clk dthtrempokyments )less than 95°C

useful in,enbodinents disgl.osed herei have a_ ...
a5 PERBETAT a: (A o LML SEec UMY SStag 45°C in other
OtdhdodeihiAdilBRhS 63°0en @ik o dRas g aR@I&EeHa% d1BY in vet other
have a nelting point of [ess than 125C, |ess than 115C

i rergodEnessbodi nents; | ess than 1050C i n ot her
enbodi nents; | ess than 95C i n ot her enbodi nents; | ess
[0080% han 83kyleme-bidaé pobmixod isailtis ;embedsndntadisdlb&di heroh mery have a

enbodi ments; | ess 65C .i.n._ot her e i ments; and
 aCEh FAFrEDETR oY RerlSeaboatreh & (] Gusop0'C T In other
EtdmtoanBeRa SRR Al dB AR d poBintkrs iy PHPOS WIBALSiening point of less

di scl osed herein"may have a Vicat softening point _
( ABTMIRSAB2BYs Weanwd & C25C ot argi@BiBnentyy dtskhdhan 105°C in other

embadi.nent.s, . t he, et hyl ene-based pol.yners my .hav .
VPR IhG Tl S, SRECHRBROTRES TR ARG in other
1piodimen$; NREs @R JTE th Sothke $hbobaient) S@E kHnOBIEr in other
enbodi nents; | ess than 95C in ot her enbodi nents; | ess
t rearpodBenty; agd fess than 60°C in yet other embodiments; less than 55°C in other

embodiments; and less than 45°C in yet other embodiments.

[0081] Ethylene-based polymers useful in embodiments disclosed herein may have a
heat deflection temperature under load (DTUL) (ASTM D648, 0.45 MPa load) of at
Ieast 45°C. In other embodiments, the ethylene-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.
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enbodi nents; less than 75C in other enbodi nents; |ess
than 65C in other enbodi nents; and | ess than 600C in

w@ edososttes enbodi nents; | ess than 55C i n ot her PCT/US2007/081525
enbodi nents; and |l ess than 45C in yet other
enbodi nents. [0081] Ethyl ene-based pol yners useful in

[0082mbodi PRepiienelbaet 0s g@dlfigdrei n (ﬁiﬁ&ldh%v e o ymers,  copolymer,
def | ecti on ten%erature under_ | oad_ (DTUL) (ASTM D648,
0. intermpbymers gl blsick dpterneharerggpeful imemborimentgidisglosechberein may

8 SR TR Tt L A i,
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1100 iith O%Fh%‘iﬂb‘écﬁﬁ‘é’a%]@?& thay hbE%)In pthspymbadimsatetess than 105°C

_ . 4 ) L
Polhydfﬁffr%n{rlrﬂé)p{gﬁ%ﬂéd 'T%ls Wtﬁﬁ%ﬁﬁr cBORMERRY less ;phr:%n 90°C in other

i nterpoly i nterpolyners) usefu
enbothdrests; diss cthas &5 °0eine bthemembodirecras; niekd ithap 75°C in other

tenperature (T en, 25C .and 165C. .I.n other .

r DDA, (ol P e R TS e Sl ig vet other
meddihdempgs Nt of | ess than 1350C, |ess than 125C in

ot her enbodi nents; less than 115C in ot her

nbodi . Ny ' :
10083F 7207 HTERY e bRRE phlifbr aflin BnBOAen R TRRIF Blbln may have a
ot Vient enbadngrgntis; (ASES tThals28b0EiwdenoREREr and 160°C. In other
enmbodi pents; .1 ess than 750C j n ot her _.enbodji nents; |ess .
L HERPSBEST T, BEHErPY ?P&Q&SF@H?@?]%@&V&%@ @halfaeggenig point of
Y elesOtRg 1 38R0l BaY %-25{@%%lheg%ﬁ1§rxhﬁﬁ%ts@§§£d[hﬁp'1 YSRY & other

useful in enbodi nents discl ose el n may have a
Vi ealodsmoénteniass thai dOSTCAST MilRr16586)ditnettap devs 2BC %M@ in other

16Q0C...1 n ot her enbqdinents, the propyl ene-based__, . .
o res RS ERDUORTR Bt GBS Rot B85 n other
139fbodiasgst Nan habGseo Bt bekr @RI Slesd 8B 6BAN in other
115C in other enbodi nents; |ess than 1050C i n ot her

enfyeiiIdiERts; lessdBan fHANNOBIET quiboditnes; et debs weamt 45°Clingst other

th Ln other enmbodi ments; | ess than 85C i n ot her
eﬁ%@gﬁﬁgﬁ?g; | ess than 750C in ot her enbodi nents; |ess

{0084L2§2 di CH%]E]EIGO- zgsgcr:l |p§ Oe?%ﬁs%%é%elgnﬁg%g{eggpqﬁ@o%eé ﬂer?eltnhnelzriy have a
enfadisrRRtisn dnfR8AreRIHaBYlogH @3’?@%2 da OOMYINBAS ouseliph 1h4d) of at
enbodi ments di scl osed herein nmay have a heat
d éase 40 Co nint ashgyembodineenyh dles prvpd éng- BFEA polyASTMNDE #8c a DTUL

0..45 MPa, d.poad ~at ;] east 45C. I n othe mQdi nent s
tﬂ%éﬁ?%b4 ﬁ%ﬁggéég Bb@@ﬁ%?gbﬁﬁveﬂQV%e3&@$ﬂﬁgﬁ§¥ﬁ%ﬁﬂhmsnwy
45GvandDTBOMetwhkéh SBdiesseEbadeb®AtIZ0°d:hed between about 75°C and

et hyl ene- based pol yners may
about 110°C in other embodiments.

[0085] Polymers suitable for blending with the above described polymers include
thermoplastic and non-thermoplastic polymers including natural and synthetic
polymers. Exemplary polymers for blending include ethylene-vinyl acetate (EVA),
ethylene/ vinyl alcohol copolymers, polystyrene, impact modified polystyrene, ABS,
styrene/butadiene block copolymers and hydrogenated derivatives thereof (SBS and
SEBS), and thermoplastic polyurethanes.

[0086] Suitable conventional block copolymers which may be blended with the
polymers disclosed herein may possess a Mooney viscosity (ML 1+4 @ 100°C.) in
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have a DTUL between about 65C and about 1200C;, and
bet ween about 75C and about H QOC in other

wendmeastment s. [ 0085] Pol ynmers suitabl e for bl erdi/ng2007/081525
with the above described pol ynmers incl ude
t hernopl asti c and non-thernopl astic pol yners includi ng
nat Uiadge A syntbel 3 pokymeranbddiasmb;afipnP dsy m@r 10f of other
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e | ystyr.e
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( Higes) map by aeﬁﬁ"écamtydl pélllyhfer [cﬁfféx@ﬁDﬁMﬁ&hé tl(eﬁl%ﬁlastfclrbbﬁ for base
nodi fi ed SAN (ABS or AES) and stfyr ene mal ei ¢, anhydri de
c oYy eredeiailed phaYY). o BpEpEs dheratfadnathst sgbagepgnts Gopepin is a

Erhndi RS gestggtosaﬁdam%aﬂ B8 lugtﬁmlbagp%ﬁagﬁ% not be

to pronote 't ormation o i sper
emeksisary. Fonesahgeta Ri’fﬂmﬂn]rmmg systemhmasﬁlaﬂ)jdei azpanigpl gedtolyzed

be a surf ctan different from
TS 5 229t BF G hingtl BT yirin GEg s hoeg b(fét)er resin and
OF subfla Xh LIRS aQ@I@é}fmolleam@tIﬁl@r b& FRALAE NS partiBElaf, 884 Btabilizing
is a self-stabilizer, so that an additi onal exogenous

stagioni nay g vagdns arrﬂasperﬂant besurfecienistar yhe Frothinex efrpfem dormed

se) f abi Islezrllg staem rmé nﬁ:l ude A paft &%}éé .

h 8?18|&t‘?e oTyesP WREY %Oy doMBIRT ng P EStefc OF MmOt
VVisItibﬂaiin@Qg@Ma)bBéﬁsedan pehy@sati@. resin and

surfactant-li ke stabilizer nolecule may be produced.

[0089] n parf eHh@lemidan&ii@lhd | ?t%!n‘ﬁ%n@ gr otﬂb@@ PH%??ol"f}ﬁleﬁ having

di spersant, a surfactant for thé oam
for rmvélarf eompt he eileper stapmnoorer nmy gsatode n’nmbmer In preferred
' one or (e stabi |l i zing

ddi .| o
e e R Lo AL BN, P oRYRe iR EpRop A B Roleting

eﬂﬁ@dig@;ﬁﬁl@n grbhie a§é1ﬂﬁk hicgmdgoR&eR grifdd Bend@nd08Mhical polymers
pol ymer, having a polar group as either a conononer or

griaflues eﬁmh@mcryl]cn agf elffyAdednd ethylene-methacrylic acid copolymers,
such as those available under the trademarks PRIMACOR™ (trademark of The Dow

Chemical Company), NUCREL™ (trademark of E.I. DuPont de Nemours), and
ESCOR™ (trademark of ExxonMobil) and described in U.S. Pat. Nos. 4,599,392,
4,988,781, and 5,938,437, each of which is incorporated herein by reference in its
entirety. Other suitable polymers include ethylene ethyl acrylate (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.
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enbodi nents, the stabilizing agent may include one or

nore pol ar pol yol efins, having a polar group as either
wa@2aemsrissrer or grafted nononer. Typical pol yneeBUS2007/081525

i ncl ude ethylene-acrylic acid (EAA) and

et hyl ene-net hacrylic acid copol yners, such as those
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neﬁlmaCdlq inysitige rfonm@atfeci,randttha smoh nedpoads withsatht knbwledge of
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Peogﬂgﬁmg% FUﬁ hain fatty acid or EAA, may be
fron125 to 200% on a nmolar basis; from50 to 110% on a

[0091)p) ar Bhwres a pelysrerisr staibisae sasitds vrsk thes Bekpmeric pigpilizing agent
EAﬁia 1H6e E%lécﬂlﬂd—%a h O ke %d%gﬁ'@m%ﬂﬁ@ ]glﬁa§ome embodiments.

i um hydr oxi pot assi um
exémmher enhdui@nente ube pbliymeng sagéng apant mag hader hblebildnweight
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th@ta&ﬁhﬁgt la%’é?lt Ofna@NhARP LORJI &b n%lgfha%@sl rﬂlganaql%ﬁf at of the
depends on speci fic conpositionfornulated

t hierseplpstis rediwi ce is within the know edge of those of
ordinary skill in the art. [0091] Were a polyneric

[00923t abi | Driengtadieig hgenused; nidyebepadednBelivde $drabéHaig g acids or
agg&% neﬁsgaﬁg,a | ecul ar wej ght of between 5000 and
12585928 A2V BHHOM heit &0 cariohingrs- dhbBar fehpdmeptsethe long
poblymvfat@ AP} kit R 8Ly 1Ry ReNe1 2 R %@ﬁbﬁ\ ajqrys. The salts

wei ght bét ween about about 45000. st
Ot ey berbadi m@mlt ®, armrhanpnnl spite of theshtp bt Zprappredybnhemeatization

s than ha e ,
Cner B AL ERE RE o tptuns i ne- Joak KU g Haghnend amines,
t haichnByiRgolugfide, eSS dhaRY HB MK THEREIEA be formed in
fatty acid salts haV|ng from12 to 60 carbon ators. In

ot ¥t indhe dlapareian stept Melebaihgd chae ﬁulhalneﬂ@/waahd amm]maate fatty acid
ac t?blﬁ‘?llng agé}}{ nl?a%/vbe Je'ie%[n d]tg sgrve as a gp%l%gntaftop H‘l% extrusmn melt step

in order to attain the desired average size of the particles, which in one embodiment
is between about 0.2 and 25 microns and between about 0.5 and 10 microns in
another embodiment. In another embodiment, the polyolefin particles may range in

size from 0.5 to 1.5 microns.

[0093] Additional stabilizing agents that may be useful include cationic surfactants,
antonic surfactants, or a non-ionic surfactants. Examples of anionic surfactants

include sulfonates, carboxylates, and phosphates. Examples of cationic surfactants
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may be al kali netal or ammonium salts of the fatty

acid, prepared by neutralization of the acid with the
wa@ovosespendi ng base, e.g., NaOH, KOH, NH OH, apdr/us2007/081525

am nes, such as ethanol am ne, triethanol am ne, and

the like. These salts may be formed in situ in the

diiapledsi quteshap, aamese xampkd nﬁrmnnfiuhjlcy sinéctants Tidude block

rlatefatty dsta|I|Z|n e may _be
o cHoBelaTY PrLERE cviced RO A, SHfagtpis useful as
ITEA dailiShg 'agerﬁ’ RIS helhat é}@érﬂaltstﬂﬁaggﬁ‘s beFhtAUA BEEctRhtE SExternal
of the particles,” which in one enbodi nent I's between
akxuuﬁactamz agen sur S tamt cthondo anﬁbmmmmm&iutre@tesl imtvd theQpolymer

rons.in anot her enbodi In an od
t CHEGE GisPurPR BEraTeos PR GhgS SNETa, 8T PRS0 L loherein
1.iaclitié 5RO dod8SBbeddE bhienad a&ill Akl ldveiinalBERNLR daht@internal
may be useful include cationic surfactants, anionic
suiuffaetenintare syrfagtani rthplofe deseme abeminally IE&téﬂﬁbIH@tQ e polymer

gnd o%:ggcg%%rr{lac%%%%aﬁﬁﬁg uges{aﬁ’%i f OP al estbrnalasursaac%/an? usesful herein

s Uhtlaaésamt-giriethAdEpi@pin @y 208t yhdairs 5ﬁ&§.. Exanpl es of
non-ionic surfactants include bl ock copol yners

[0094}%‘3'”t ai i ;S’aguﬁﬂé}yéﬁ&ﬁinﬁéﬂtg eth@'?ﬁsp%fsﬁﬂgc D4t SH fsﬂ‘aﬁﬁ%zﬁ{gt ept may be
urfactants useful as a stabilizing agent maybe eithe
extsed pain gmpéEctiants from gmter thah zeuerth aboert0Ss bExteeghn bhsed on

sy factants.are surfactants t do .npot .bec
cHbhAGR O RSB Rt R pePined nBBbpnGoR! s cspgle, lone
pf&ﬁﬁ{ faltl QBids o 3aR @sredf nRYtRNRAd fid9H! §3abantsbyseight based on
herein include salts of dodecyl benzene sulfonic acid
arthelaélamyalt oubgseripdymaet. d lsapther pmbedipntss ptlhdeeasrdic acid or
ar t eco t [ 0
A AEhRGyR bR e IS RRAONR, ANRER it o RARC AL 60
ofb}amreiglht endedl ors thef achmntof lﬂISfef)hHe ﬂnﬂynﬁem imettustes embodiments
-dinmethyl ol propionic acid and its salts

0
pa%uﬂfpewg ¥ SehREEd 1 Re RRYPe e é@éﬁ%%wwelg ( bised on
Sttﬁ@hﬁbﬁﬁﬂlﬁb@&ﬁ% 4By be used in an anount ranging

fromgreater t n zero to about 60% by wei ght based on

he anpun or i
10095, e R At O P i opdT g B B 6 hsea, and
t he@haohatizay n§ Hé&ged ﬁf 0 i sPeBaktQnd A¥oabyirfaeth @ forkR8RHI0Mne of
t he anmount_of base | ymer. In other enbodi nents,

etHginaneskdt iy the aacwal Bcoging [ dboreiehdiging sgenhpsed to create a
C

odP B TP AT SR 8, RIS Dencing
otdretheendvmei ¢feth Syol gilefiro phcicksi @Inpiayetds reyitioeallis eble Ismblhzmg
an amount, fromO0,5 to 10 based on the

a5t U Ba% &by e of [d'é%%s?t dheda R Suesiant used in the
MO BpdrMh A Gth &Rt ik idnPeRGRNT MRY be used, and

10096] Froth Stabilizing Surfactants

[0097] As discussed above, the coated or impregnated substrate may in some
embodiments be contacted with a froth or foam formed from dispersions disclosed
herein. 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 aqueous dispersion of the polyolefin resin
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conmbi nations may be used as a dispersant and as a
surfactant, for exanple. One of ordinary skill in the
w@raoswsi756 r ecogni ze that the stabilizing agent rores2000081525
create a relatively stabl e aqueous di spersion of
polyolefin resin particles may vary dependi ng on the
navhereinitfallyhveegpiap \thd &bihn Ipaadditmhethessrpirfiyeclts may also be used to

Additionally, the stabjli,zi ng agent. used
S aPTOYe UCPRY BRtting r@fﬂqq#eﬁ)ﬁ%t B ({;@@u - Pl BOH%% Syrfpctants
t hxﬁaﬁ &P as%I%He@ N£Qfh &afib®En JOER)%J rbﬁd di, 5iBRCS %&@act%ﬁ)so 96l one
Froth Stabilizing Surfactants [0 As di scusse
abowmdimbe, goatiedc surfictamt Hgtlydmeeldectubst rate may in sone
enbodi nents be contacted with a froth or foam forned

[0098f r om dinSpeicSntRgirtéss |ixs fOthRigy RirfactakinBed b&BA LK ylcellulose ethers,
di scl osed herein may use a froth stabilizing

smsfda@iya}kﬂf edluloss ﬁﬁ’teé‘?a hrdrorpiled allgicelploge §tﬂ1atr§1 guar gum, xanthan
hi
r%h&’”;é&pﬁxgi ﬁ}ﬁ 1% éékuﬁsf Qeh! PQFaSQ g@bbd“%gf%g?l% eight,  or

st 1izin uring th rothi'ng an
st@pﬁamﬂnpnb&hae@fonmthesheﬂably fasttlinlgl amfaofans mapthei stfected from
surfactant _to the aqueous dispersion of the pol olefln

r e‘??‘ﬂ%ﬁewffaﬁ‘ia{lﬁsa@‘?n@r %‘é%?ﬁ@tst RE 3 POR-IPMQ pUrkaetangs dkamples of

t rk%ﬁ@m%%ff@&%ﬁgtﬁc] n%l?ajt rgealﬁ’iﬁgsd hﬂla"rfﬁﬁlﬁﬁéee% HE ﬁ@h‘ﬁne salts,

wetting of dried esired. Sui
S Lmiﬁacﬂtfmwklterdayanmee$ e Eeaﬂnp]@s f pbrmaatoneni swyfactents o mcr]:ude block

and |on|c urfactants. | one enbo ani. o
SuPP g UBB pode S o R SBRERERD Yl RafrL Shofstetes,
t %dflﬁﬁﬁlhéxﬁéﬂse%éﬁ(faa}@hléﬂﬁol 6 xRt ADBIANKY loffln! deh@$Bng more than 8
et hers, hydroxyal Kyl cellul ose ethers, "hydroxyal kyl

aI%WW%@ﬁ@D$ose et hers, guar gum xanthan gum and
pol yoxyet hyl ene resins of at |east 20,000 nol ecul ar
[0099]/\/ei ghtExampleonddi ratonensutthagagef incliidhesul$eriate@pl @rboxylates, and

Lil%Phln sur f act an s.nag be_selec ed fronhﬁatlon C

£ sin A PRPIITERY 4RiOR %Jr agiants Yy iy peparing the froth
SUﬂ’rcﬂlﬁ%@@&@eouE)&%Bﬂsﬁﬁx I%y ‘B@ts'eféeﬂeﬁ f?diﬁfcﬁ%ﬁﬂﬁé adill %Llllt'éj Snd ester
guaternary amnes, primary amne salts, diam ne sal

armimémhoﬁwamoeidllerfatmegc1d5xm¢|ﬁﬂr@@yoﬂattmmmdsommpnsmg from 12-36

f.act t de t
A0S e S R Rt R RRR. Stk Bochgeic rcinoleic,

et&mmybaﬂgﬁdﬂ@nmﬁllnear and secondary al coho
et hoxyl ates of al kyl group containing nore than 8

[00106P' borln%%ﬁl@%mt{oggl%ﬂts %éﬂ?fag&lpﬁ]a?mc%ﬂecang}%f@ﬁtsﬁ c;tants such

i nclude sul fonates, carboxylates, and at es.
Ores earbmdplmpm,atea,m anplooter f aclf@ntcs, ubethmlem nimidazoline based

pre ring the froth fromthe a gous di spersi on
R B CHPEBRy| PO HESar0s AU ES Ry SHagY ey be
Ofdeﬁ?@é@%}ﬂ b irhRhd iR Gind San RIBESSARE Yiciale t¥rR ¢ ASaining salt) or
conprising from12-36
the propionate form (salt-free). Examples of suitable amphoteric surfactants include
surfactants such as lauramidopropyl betaine, sodium laurimino dipropionate,
cocoamidopropyl hydroxyl sultaine, alkylether hydroxypropyl sultaine, sodium
capryloampho hydroxypropyl sulfonate, disodium capryloampho dipropionate,
sodium cocoamphoacetate, disodium cocoamphodiacetate, sodium
cocoamphopropionate, disodium octyl iminodipropionate, sodium cocoampho
hydroxypropyl sulfonate, disodium lauryl iminodipropionate, sodium stearoampho

acetate, and disodium tallow iminodipropionate, among others. Other amphoteric

surfactants known in the art may also be used.

25



carbon atons, e.g., stearic or lauric acid, palmtic,
myristic, oleic, linoleic, ricinoleic, erucic acid and
wo b@slosikees [ 00100] I n sone enbodi nents, the supdBUSENT/081525

may i ncl ude anphoteric surfactants such as
ani nopr opi onat es, anphoteric sul fonates, betaines,

[00101]m damkfaet@ml@aﬁﬁcfularmh@tﬁéthcgnab@aglgsagélﬁl mag, bardimgr external
ot hers. For exa the surfactant may be derived
erGr‘fﬂ%WﬂtF 9 detee) nFﬁ‘erf%qﬁ@ta: dixctanelhsyfaglantstase sudecians fhnt o not

| niy ne?maﬁ cEedt r}ﬁ oPHRPIL ’[ﬁﬁ d@f‘@% ?Eketm};ﬁ egt)eparatlon

e arrp oterl

SlH)iaﬁqﬂ@n&ﬁe}&Hﬁlhl a&fdmsamdf@lphapml mbﬁltiaisaﬁs ofaid»tletml benzene
l auri m no dlproplonate cocoani dopropyl hydro
s htfanis @cidand yrayhatopiscilaal Bismalsurfaginie ar%%aﬁawts that do
c yh .S [
B e e SRESE, preperation. An
d|@aﬂiplmmﬁ:ﬁn:axaaqnhbsinﬁac%&MeeﬁJBhﬁfemmncludes 2,2-dimethylol propionic
cocoan%hopr i onate, disodium octyl ininodipropionate,
sdﬁ#ﬁﬁﬂd@é& ho hydroxypropyl sul fonate, disodium

auryl |n1nod|pngg|onate sodi um st ear oanpho acet at e,

[001029]nd diswirigntstuasiobior iprepscag prstableofﬁah @ayarorhy Tefered &o herein as
qo hlgrst%n‘ﬁﬁ%%er h0§§ / &% A aguga %}%Hﬁu r{%é(og%kz%othat a

be use ants s

Stuatdel b2 foagh ﬁ@ﬁﬁtermybﬁ &bd.hEdSarﬁ?XﬁaBﬂilzais nsdyr helatia b sexample,

or internal surfactants. External surfactants are

subrigesuprRamHey apbSHEBUESGIScheni cal |y reacted into

t he pol yner during dispersion preparation. Exanples of
[00103xt er nedditivest act ants useful herein include salts of

dodecyl benzene sulfonic acid and lauryl sulfonic acid
[00104]al t . Othtetdalknsatal addiantscar e fithfdad tvarlt sut digpersion to form a

becone chemcally reacted inpto the Iyner

d.@ﬁ%ws%ﬁpc&et@aar@ﬁsaﬁmm E&%ﬁf“@t 5 £, i lér%aglﬁme retardants

S%E&&Cta‘%‘mcaféﬁfﬁ uEmB@ﬁa@é n ald"ﬁhﬁ'ﬂestrl Radi '(‘R’Th | Qg magnesium

propionic acid and its salts. [00102] Surfactants
usiazﬁtdmda);stqzinb:pms, |pn’gna1t$mab<ﬂ3e:sfmoldrreh¢mc amksls, etmd antl stat agents.

referred to her as. fo stabilizers. Thpse

or AT RaPo Ry T ciifoy bhpR et S b Srd g B rel i binbination
nqnggﬂwg&mgggggstablIlzers may be used. Foam
stabilizers may include, for exanple, sulfates,

[Oﬂlﬂfﬁgib%ﬁermgy%eswnflkﬁﬁ %ﬁaﬁ{@to‘? ersh 30 g?b]r}t ﬂ‘fy g—fe%jﬁéplastic

conventi ona ditives can be inc
Wi reding wrabiliAige agdnes) ot dilfeoy med ic olat drsgerelonp dsir teKﬂInple additives
These_iH@Iude but are. not c%mted illers

r P8Y HARYIS 3(EYLAe A8 1EITEA awb%ﬁ%f@ntsam?tﬁwgems antifoam
t rdgl@ﬂftg e glo@é“,—rﬂx badd d[f%gﬁﬁﬁl', BiBments, a neutralizing agent, a thickener,

a compatibilizer, a brightener, a rheology modifier, a biocide, a fungicide,

reinforcing fibers, and other additives known to those skilled in the art. While

optional for purposes of the present invention, other components may be highly
advantageous for product stability during and after the manufacturing process.

[00106] Additives and adjuvants may be included in any formulation comprising the

above described polymers, copolymers, interpolymers, and multi-block interpolymers.

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 fibers, steel wire or mesh, and nylon or
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hydr oxi de), stabilizers, pignments and dyes, nold
rel ease agents, and anti-stat agents. O her polyner or
wa@edosobsé c based fi ber conpositions nmay be usedr/iug2007/081525
conbination with the glass fibers. [00105] Additives
may be conbined with the dispersion, or with the
tdyasmplcasling; nagssizsd paittelds] clayNanagertbsh; @ckifieds) eil £xtenders,
used .in the djspersion. For. exapple, additives may
i Relndie paratdnie ergnapyasienic oilseand plich aatgl andr w&&%ﬁt@}mers,
a : [ c .
ARARETENE: 0GR, RUdAET el QP URe fresent disclosure.
dl'ichinoplester compositivpasdcbiding @rgther dmtioghbeneot tha present disclosure
r heol ggy nodi fier, a .bi OCi'deﬁl a fungicide, reinforci n%
e SO caRigpgaRic 41 dnetegis Tissher Bk AULEvesIqueh @y sereh, tale,
t Bcidhlcarihiee pOR AR aibelO finBHﬁiBg S8R0 fraddd€ Bf&S GRlyester, and
i nvention, othéer conponents may Be "hi ghl'y advant ageous
frlygrarodlent netalbifibetsy fakes ngr apatticles, e expandable layered silicates,

nuf.acturin rocess 00106] Addit.ives and adj uvants
B GReERR I oAU drfcin Ut ey S Mihtes or
ad}@mmo?rf@s@hate@d ROV BN Sisk ) P DadtFBI Shiberd)t SaRGaYHEES , including
and nulti-block int ergol ynmers. Suitable additives

i ppapbes, fwollastogite,s graphiss woljieai andcoianbesggHele as silicon carbide,

pasticl: inel udi | ot ' [ |.OXi
DR 5 UG, e KR o AL oo bR B0 ety
flobbetser fillachardingg car bon fibers, silicon nitride

i bers, steel wire or nmesh, and nyl on orpol yester

f
[0010%0r di nbhe prinBes and dobaner Rk corepasyons degribed gbeenmay contain

t i fl.er I Ly r ' Ty fE1NLE - .
ASRLEE, Dl P el 5 WP oK L b ravin
pedtyiteASTM desdigidtiog aod peraffinl,ymptlenacaoardinatc peocess oils are all
enbodi nents of th esent disclosure. Thernopl astic

cHHp 5&511‘ BiYs %@ild{)‘gi‘ﬁ“tootooﬁﬁ)eﬁ’ar@n%m H@Fﬁr@l’qu tppQ0 parts, and

H " - 1 . r 1 . .
PRSI EALRCHOR @ STiial SpRARLAL IR ARMcEcRY andiop processing

tadcperddl gadsotttd pobesr apotypeyed Higber sméunie blidil ngy tend to

nyl on ayon, cott ol yester,. and pol yaram de) .

PIPVe hamessing ol e g praduet g e SRR phyumg physical
Sprbp&BELS AdBHOEANRDESKSIAL SR BONAE @SnveBH6hl aPaxeh,aify acid salts,
mca, silica, alumna, aluninosilicates or

alughi Ao pirdEpRatiEgate b g akee.s (Peilaoholi predeling  glycols,
IPIEARE T ELATAS LR oBIAGE! bipg oo

, Z€0 ramcs,
catddi, ded netdl kdonespedinll derarp 1 ot Bmeal oStihaned ddesi@akias thereof.
ot her coupling agents may al so be enpl oyed for better

[00108] | | erFdsosrmvegionpbd187) TH¥e apdl Uik ragplisidopn| arkan blaskds one
c i . L -
SRPRRS LA 5 S5LIER, NP EALGLR. T GEESAIR xampc
prfeedsaibigkoinciidoad8Tid Nl [0eNt 20, IN2BSTNR g N ApdaNL oh Nasd, N299,
paraffinic, napthenic or aromatic process oils are all
S315, N326, N330, M332, N339, N343, N347, N351, N358, N375, N539, N550,
N582, N630, N642, N650, N683, N754, N762, NT765, N774, N787, N907, NIO§,
N990 and N991. These carbon blacks have iodine absorptions ranging from 9 to 145
g/kg and average pore volumes ranging from 10 to 150 cm’/100 g. Generally, smaller
particle sized carbon blacks are employed, to the extent cost considerations permit.

For many such applications the present polymers and blends thereof require little or
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suitable for use. Generally fromO to 150 parts, nore
preferably O to 100 parts, and nost preferably fromO

W0 000805786t s of processing oils, plasticizers, Pendsmnos1525
processi ng aids per 100 parts of total polyner are
enpl oyed. Hi gher anounts of oil may tend to inprove
trivecapsancid sck, tigerelfy dtheving satsideraplodetignctreaiont toaenelxpe alt@mnative
of sone physj cal erties. Additional processing
él%eqtﬁeﬂt}%@g&?ﬁv&ﬁf‘ onal waxes, fatty acid salts,

[OOIO%BSPy?‘g?nq sﬁ}oslﬁg: ﬁl:(::ﬁl% dﬁ]g A %%ﬁ@i&lﬁ%@%{%ﬁﬁd&n&a embodiments of

ehd émsentiom mhaydalmg cghtylmohntebimnasts drpoltiy)adints ghat are known to a

! nCl Udgprgv B%i%j’lg li\}/ lzqﬁ]@teargﬁ’ Sx?e%tsg%ta? lbg zﬁ{rgiéa’l protectants such
dd%%z%f@tﬂla\‘c@ﬁal& her eghe td #5088 e ﬁ%@t@&ecﬁé b &lom B gen or ozone

TPV, and TPE applications, carbon black is one
adtdihey uaa)ubefdienﬁcﬂl pﬂmeaﬂossoﬂputlreact awith stxypér ozioagne. Suitable

RO, PR RO e Pt Do 51ty kG AR BT butytared
M@g%n %@J@myﬁgégeno%gheﬂ\y%@dlmg bINSB%ed Ndidon R%)g%cts of p-

\ N550, N582 30, N642, _
@91 asdicysippantadiggs (DRPRA, priFghenokio omiticadaits, Nagljoquinone

v'zﬂgve%f 91]-1;]18]3&% ﬁl%glglegk %‘ﬁh&gﬁ%g fh?o%kfgﬁ aﬁlggﬁ{iﬁi&r%gﬁﬁ blends

ranglng aver age

riaggbmg Sﬁﬁﬂnﬂeﬂ:&sérﬂatﬂx&&rmﬁﬁaﬁlﬁ& of. s&sﬁn@b&hdw areSKKHNlGSrTAYTM S
particle sized carbon blacks are e to th

tihago S0 e ok U8 dfonbicpiskn, FOPs Sty Qb AZ antioxidant,
Wﬂ’?ﬁh‘\’@ﬁs bRl ﬁﬁlﬁﬁ‘t{) Wi{;l SYTanqd b‘ib ﬁ':]%ﬁﬁtheW‘HQE}STAYTM
Iac eby a

reqwrelltt e orno car t her oW n
ddik$ detiakidentd é&ll‘g@STAé’éH am ammmdahm dEDMNGEEANAY 2&9 antioxidant,

pwgggg&mh g@?’% anglt éﬁé s T%IEW ng ?nggg’%sdla}“ls "I some

%ﬁ%t%‘ﬁﬁ‘ttﬁe Qhti b?ﬁiah@‘éﬁ@%h@%z@%ﬁts&h&@ waBHk@Ably be non-staining
anti-ozonants or anti-oxidants that are known to a

ragiglyen- Inllgea’@rsft of ordinary skill. The anti-ozonants

o011, PSR PR B i BT S, B e

IR PIHAZIN P UV BR¥WriERY mB¢ behed el muqﬁlﬁ@teﬁaﬁples include
that react with oxygen or ozone. Suitable chemni cal

pTIB{[é\é%TP"s 14| L]H WW¥nat¥dd PRYROTIN™bfiyg) af EJUVINT™ 765,
ﬁ‘e n ﬁ W ra md n%@%@l gﬁdﬂ Ci‘(’?%%g‘{ ?%’%{p %E%ﬁcpahtgn@ﬂem;cal s

mﬂ%ﬁEMB@R&T@yt%@mﬁ@ﬁleﬁm{ DYRE) Plamﬂsypﬂoeﬁtohﬂ@( USA. A
aniti OXI dant s, d\étdro ui.none derivatives, quinali
X

drf‘m‘fé AGK R bnid wReluded; wid f EHATh E9BROWA D @rdeaﬁ%l achieve

of tati t
SLEE, Sheterl oSO SHIAERL B 1S, LPRMR RAPRGBL el ot

Rﬁxb(ﬁiiﬂéff(tn m)ayldOluvanta beatdmbtluePGuMS'EA\YRGﬁN(lﬁaw,% 802 FL, for
W dant, POLYSTAY(tn) 200 anti oxi dant,
AY(t n) L anti oxi dant, W NGSTAY(tm

[00111] For some compositions, additional mixing processes may be employed to pre-
disperse the heat stabilizers, anti-oxidants, anti-ozonants, carbon black, UV absorbers,
and/or light stabilizers to form a masterbatch, and subsequently to form polymer
blends therefrom.

[00112] Suitable crosslinking agents (also referred to as curing or vulcanizing agents)

for use herein include sulfur based, peroxide based, or phenolic based compounds.
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LHLS anti oxi dant, W NGSTAY(tm K anti oxi dant,
W NGSTAY(tn) 29 antioxidant, W NGSTAY(tm) SN-I
wandosozizdant , and | RGANOX(tn) anti oxi dants. | NnPEDIB2007/081525
applications, the anti-oxidants and anti-ozonants used
will preferably be non-staining and non-m gratory.
[E}&iﬁ;ﬂ)e]s <anhe ﬁbmgm@ig ngatadkds aicofoahd st glhxdl. hit,t clagaignat U LQ\/Patents
ation, stabilizers

R B O S L
3 TI NUVI N( t
R TR R e s R e A R
[00113]80, awaed adlfer frased Gubiag Spenitsalatey eGiydoyedal &celamtbrs and cure
SO P Pl A LERIL s ARGHIGFIRES o Lot FONEN 138 time andlor

't%é%ilg@l?e gﬁgace&%&wemz i3n ALdES 1&1&0‘&8 I%lﬁee%l%{)ertles of the

sup ality, as sclosed .
Nesuimg)Sfbss—ﬁﬁHed ﬁtlhEl‘ brbodembodisienfya bingleudbeelarabmadr primary

Sta i1izer, | RGANO PS 8
ior 13 b5 11]1“3Ff’6llma§¥5 AE" i%ﬁﬁn%& (e %HS%bda.t?ﬁabﬁa?unts ranging

rﬁd&h ot OGERS Sisouialy @fe?aﬁgl Wee 0.9 t@fa%%tspsfﬁ}ﬁ ‘bE‘&d on total
heat stabilizers, anti-oxidants, anti-ozonants, carbon

blomplesitio wtighlr bdn sanomci/mbddugmt sombinpiignsr of tﬁoplfimﬁlm and a

t er bat and bse ni to_farm pol ends . .
OREPEPPOM e[ BT S dus Preidty " paaior e Tsed in
rsf-Blef adotu@s,amck U ifiidgh asouv t@l (5201 abb Y3 PPERE H)dek 06 abtBRite and to
herein i ncl ude sul fur based, peroxi de based, or

pRPHOIC Be prepsatissonpbe ﬁH@d%ﬂﬁl é@r@hlnatr%swé@é%rﬁ@rs generally

{:(gl%c'tegelrﬁ%l@g ﬁ%\fl%@%gﬁglets gﬁaé%{gé E%‘@g&éé{ddfri} g’%’ nhode produced by

452 0, 2 D gledack3RrB35, 1 a2diA080dslavkd 2a1ip0 4@ cel dralukd nGf4dhe used
4. 250, 273, 927,882, 4,31 1,628 and 5, 248, 729
(D5 81 WK e%%fegis?fifbe{rn%%eroewsnﬁde%a@ﬁ%ew% PEGCe ¢ stistactory

aGCEhEh AL vaRdniG R RATHMALLL S VIBMANPAHYS ‘?Qaﬁ%ns"\ﬁléht also be
Accel erators are used to control the tine and

tusmbe Switable typeudfr adeleciord Vi may belusethin thei pmseah chvicotion are
cross-lin

rove th opertiges of .the resul.tin .
U o ST B Sinsiiion i o dets n it Rl Pdimsy "Bffenamides
RIi{hidYadbaf e B aabihates. RISREabIY NRe PFlARS Yocelerator is a sulfenamide.
accelerator(s) may be used in total anmounts ran

fIf ereapsutcoplemtenisatsedt tha se@ﬂéﬁfér%ﬂyra&ﬁdawr@fe@%kyoa guanidine,
d al

%?(%1 g#bagn% 1|* Fr}g%t%% cO | ngt I%e%%@é?f‘oc&sﬂ%%ﬁé g aulle activators

%CKD as steyriaacdelaad ahor mﬁy ghkt beaisek emtﬂ&rdm Baae«b oakdgy agents

accel erator being used in snaller_anmounts, such as
197 5% GAECOVRESIS apFHts BAPRE usih THFBPinglpraderapathe Suitable

%Qg&@s include trimethylolpropane triacrylate (TMPTA), trimethylolpropane
trimethacrylate (TMPTMA), triallyl cyanurate (TAC), triallyl isocyanurate (TAIC),
among others. Use of peroxide crosslinkers and optional coagents used for partial or
complete dynamic vulcanization are known in the art and disclosed for example in the
publication, "Peroxide Vulcanization of Elastomer”, Vol. 74, No 3, July-August 2001.

[00114] When the polymer composition is at least partially crosslinked, the degree of
crosslinking may be measured by dissolving the composition in a solvent for specitied
duration, and calculating the percent gel or unextractable component. The percent gel

normally increases with increasing crosslinking levels. For cured articles according to
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I nprove the properties of the cured article.
Conbi nations of accelerators generally produce
w@rasobEse havi ng properties that are somewhat Per/U81007/081525
than those produced by use of a single accelerator. In
addi tion, delayed action accelerators nay be used
wnhishiliaests obthedahfancivedhoyernartprl cqona ésdistigbly in the range from 5
en%ﬁratures yet produce a satisfactory cure at
&FLFYul cani zati on tenperatures. Vul cani zati on
t ar der
[OOIIBECel gl?las?)g{rgse%‘% g?‘hﬁf,%bﬁdﬂﬁ’gg e ntﬂl% algklguriée égﬁﬁmgg al lgac in 1nhlb1tors
arfmtlanman@iﬁologjcslﬂrfdl aﬁesﬁmgmargbldis,rm;w Iteturd)amtm:ii;l,halogen free flame
t hi azol es, enami di f hi ocar bamat es
arf s a8 &@ i apslip é‘?‘gﬁ}tyblot%ﬁ @&Ew %r&e@oérla%rm nyay include
a PYMSeBaELAEse thE aBrasiSh %’s@staﬁﬁg %k‘g’[ ?o@ymérs Qon bPthe polymer
secondary accelerator 1s prefera a guani
dl tohthecsanb amantadsoobe tinipurash thompbuthd. ueot adlnesmn promoters or

CeSSI ai ds and.cur cti ators uch as. stear
Salishtidn oty CHPLEE 18] HE el Nt T Baoak g SelyChloroprene

C Uhkdlded Sitlothad pfaftif € een®O- act i vators or coagents nay
bghdggdﬁgn COWbFﬁgtI%n therewi th. Suitabl e coagents

cIu t ne triacrylate (TMPTA),
[00115 1SP£'{ %?loi;‘éjr?gh {l?lprrsgt hacryl ate (TMPTMA), triallyl

anur rij.al l i socyanur.gte (TAI
l““”’éfher ISPE% BriopaBlifire . RETRR S D! SR GRG0 hercn
CaAg @Ml ed 8 aehul Pindddih | AlchOds Gamp) @ttﬁerg%ﬁﬁgﬂl@ resin, a d1Sper31on
vul cani zation are known in the art and disclosed fo

evahiiieg pgent.radmmsionaldit & diler. " Pahosesrrst wuthe éhﬁrmpla@tnp 1sin and
&hg%ﬁs&ﬁ 1r0n ?tz\i{)oiizm%oﬁ;p% S SOn‘{é'l |61¥1b0 en{s &%Oté?nn(%:\?zfs%c rlsm may

fon rs a eaS

CdongRise bkﬁ&fm bbeut dogr ©e99f (B wsight) Bkth&gotﬁﬁadn@.ﬁlt of thermoplastic
nmeasur ed by dissolving the caonposition in a solvent

fI6FN SPE HPPEPRiRRALFIBR aseidn Big COMPLEItRg: thethse peadpdiments, the
Qﬁl}mﬁfplééﬂgﬁsfr?ﬁlta?l%ﬁlﬂpﬁ paRedt aboﬁ?%O%eJnﬁ%ng@% (by weight) of

nor nal I ncr eases I ncreasi ng crosslin
| the ebtil a&ﬁmunc urfetheansdpladtesreanic ondli dn@etsummsmﬁﬂmargt agoft in the

RETPRAGE: 17 Sth AP P90 TS St OIS THogBfGCorprise about
W@%m@fgﬁt) AL o @ JuBY oiat'h%dpmé\sklb' deipard &ﬁgﬁae?smn stabilizing

al gae i nhibi'tors, anti-m crobiological and anti-fungus

a@EWﬂQﬁﬁ¢%mmBﬁémardants and hal ogen-free fl ane

retardants, as well as slip and anti-block additives.
[0011&) her Iendsm:d embodimengythe neghedds BEPEsi100 dietdsedderdh Qnay include

abr si.on resistance of the polyner. Adhesion of th
wé?fn i @Stnr@rggﬁ%r%wgdw&e P PP Vb e hY StigRns: ‘Heom about

US{?S & 53HRRIE IR 2REABDLEERIQEN ‘a’ﬁkpﬁbﬁ’ln?doh? 2k 9N RYons. Thus, in

coupling of the polynmer wth organosilane,
poloygiatisrroge ethe  Cleopased efiberrorotgtes- cgﬁaﬁhﬂgnguk&getet soated or
[ 01%%%36 ated%ﬁl t%leocp sp%?srioq};l lt]?et }Iaoq)r;gleﬁn resin particles are generally at least

an order of magnitude smaller.

[00119] The thermoplastic resin and the dispersion stabilizing agent are preferably
dispersed in a liquid medium, which in some embodiments is water. In some
embodiments, sufficient base is added to neutralize the resultant dispersion to
achieve a pH range of about 6 to about 14. In particular embodiments, sufficient

base is added to maintain a pH between about 9 to about 12, Water content of the
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[00117] Dispersion fornulations in accordance with

enbodi nents di scl osed herein may include a |iquid
woraom7seuch as water, a thernopl astic resin, Par/Uus2007/081525

di spersion stabilizing agent, and optionally a filler.

Wth respect to the thernoplastic resin and the

di gppesioannst imbidntzlledsagenthe combiedeossiadithentsnopligic resin

thernopl astic resin may conprjse between about 30%to

9095¢ BiF HERGHEY SBPIIZHE 42sPhISOHADERRCTS) 15t PRaWRHILAYE 1o to about

re en ; ]

coma T SRRE TS bl AN LR AGRS el Bjecs betyeen abou

re@bv traybabiigls §ey vehwvedn mbpeit arbOfdr entodinowt, B0%olidycontent

wei ght). of the to ampunt _of t her astic resin and

o 58S pEtvest S P0G BB vithetaBlspan ¥righ)- fhodt another
Y €lemBbifigient AROHIAR B ftent ek REPARBEAM JuE 46BSb ABoTR% Y (without
conpri se about 70% (by weight) of the total anount of

t héillao ply asight). r esi n and di spersion stabilizing agent

in the conposition. [00118] In one enbodi nent, the

[001240queousn dvBforE Se@bodineaispsedlifeigbm fmay b&iciomded from a non-
pol yolefin resin particles ranging_in si ze from about

0. 2incgondizad roRes-PPap eBARashc 5etg Bidhiac fgiwgonghized or polar
an - (e @ t ] .

L RTOR Lo, LRI ARkt B R EORAR oo
gl dspercontstabnliaigg sgens trragtferne dad ddtioct phapsrsegitah eld dispdrsion. In

the di spersion, the polyol efin resi articles are

g RLFRFPoRme 5L TRPaPHae Brindag e BEShR RN agent may

[ 0Qddw ol ii8tik N PHARR hidkeh IaBpli &Btoh AbGtratBe The IRETIRHRB phases may

stabilizing agent are pre?erably di spersed in a liquid

medt prgseminiret th.ndwinge oe sifsdiveahts rarovahbewater drogothe dispersion

enbgqth@}§t sufficient base is added to neutralize

t hé ?%sﬂ1§5%?‘dispersion to achi eve a pH range of

out 6.to about 14. In particul ar enbodi nents, .

100183301 o Pitvbrsitadoneiagbetn et %mh@mﬁms eclpsehherein may be

abeuira Qe Rd3RMLink2m NatLE LAMENL. OF btRgdh %Bgﬁtsdf.?{fk% gbout 3.0

may be controlled so that the conbined content o
t herigrops. dstdtherr ashaditaends,t diepaiiiepemsy dave nabiveiage particle size of

agent (.sol .ds cont .. s betyeen about, 1% o abaout .
P ERrLROb P Srie oN e A it Rar chEO s RIcle e Gofiraigherein means
COMceRbluhRNEem PekiOReRizaDOW 2886 tP it A% dfMe size, laser-
vol une). In yet another enbodi nent, the solid content

r adif&activat psbrandsonnray 3onwtelesd ukor 5o9mpl t Hbutartidl¢ |sige, in this

gg r(}l%%}ql?ﬁél)a refbt t%ﬁgh%g[h%é%sf O%{glg?p%!l)gﬁ%}: mn tﬂlggda%sp%%acgp? For polymer

nges ween a 0 a

( Wptitiolet tiat bieatot sphyeriosl, gletdiamét00A0E phicleas k@b erage of the long
enbodi nment s, di spersion may be forned from a

noARLFRYS Biart hePagiclq rirper alzet Fartroprasted OnraesdkmasdCoulter
a f4ngd lagé}—adiffga%goﬁﬁalﬂefe%fze analyzer or other suitable device.

[00122] In preferred formulations, therefore, dispersions in accordance with the
present disclosure may include a thermoplastic resin, which may include at least one
non-polar polyolefin described above, a dispersion stabilizing agent, which may
include at least one polar 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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di spersion stabilizing agent. In sonme enbodi nents, the
thernopl astic resin and the dispersion stabilizing
wag@stsimay formtwo distinct phases w thin thePCT/US2007/081525

di spersion. In other enbodinents, the thernoplastic
resin and the dispersion stabilizing agent may form
t hetwates tbat SOhaslebowhlio.afpll irede pefaatldyjibe na¢ er méteanon-polar
two, dj stinct gha es be present prior to, during,
oPOQE%%%&BQHP ¥*FPEnoVal of water fromthe dispersion
coated substrate. [00121] Dispersions fornmed in

[00123c cor dWith acshicethtocthd ddiererpisally. o8| avxaet Heeptsr thagegbopk to about
c c i zed,j Vi a rag t) gl [ .
pathRchE Bt SME oG E BRI of Bt resin and

erhgRisimnitabiliging REERI 1O 0SedEY shRvRd ambadRiags bpBvdeh Gbeut 50 to
size of fromabout 0.8 to about 1.2 mcrons. "Average

parVinerte per hundredsarg aaed; heresen aheainkd omP0ursrts et hdrcd in other
Fae'iﬁﬂog&rﬁ?rﬁ %%twéeﬂ aBEﬁ% tBQOUﬁgﬁéJ%(% htLlH&IiCB% bin J‘ Snﬁ’dcﬂﬁents; and
y enp d for

aserdi r%ctlon techni ques e oye
exmipdad. abdufiatotabohie2 (8 jmets ipar liunidseddaser othérn crbodehearts to
the di ameter of the polyner in the dispersion. For

[0012490! YMEh dRAkhi BlRIirhdA, adt@chied oSRREK] 6ith,asthBadiABERE BFer or a
of the particle is the average of the |ong and short

ax@sssobniahvng gehstelce comad tor dinpregnaied wih deompawdrady have a

0 .r(]:o%b%ee%k %Bﬁl%g I%!f E_)tﬁ% ea:jt Sl%gg !)zgﬁs gﬁ%-g{\?ﬁ)%éég E%%EL 2%% %Ilﬁac Id?sp ersion

sizeanal yzer suita

prsefvalizieel afent i tias danfs of Hhwer @flotoeabotlt $P@ padtOpG Huadred parts by
accaordance with the present_disclosure may incl ude

> . de a )
t HEFiERgprase rucByP o igkileh %9&6?@&?&@%%% Sasiugpg or textile
gggg?fgln%d%wg' r%ﬁﬁﬂ%uﬂ&%ﬁf#aﬁ% @lkee Bine ﬁ%o%.a%% QN at Teast one

zi ng agent, ‘which rmay include at |east one
palodymeodryiathe fdispersamdstapiiziogapént 1a the Fdnge of Wbtk 0.5 to about 10

respect to the thernmoplastig resin and the dispersion

a0 e PSS RRES OY RetsPoPb e oar s and Ramagbont 10 to
| edsht OO AMramuealy@kef i n may conprise between

about 30%to 99% (by weight) of the total anobunt of

ase | [ rsi tabil i zi ' :

e
naizei®] atisppodanol efhickeaanpr fivesbatdsasn alpowhisS08tandic agents,
about. 80% Still npre preferably, the one or nore .
ndRNEYLRE 6’§F§Fo| SR8 pr ¢ sléeus%!ﬂawgm%nt{ Fo128§logy ¢ ppodifier,

rﬁﬁes%waﬁbes,tmsciﬁéé, | Rld styphsdd| é/’w@ﬁh%qgém,t a8d Q8L @lke.  While
t han about 0 to about 1000 parts per hundred of the

c ampiond dfoarpogtseo bf thve presplt dsvéntione gihar amupeicwrensiy die highty
stabilizing.agent is used, i.selected, enbodinents,
et n it bk SBBind Spd AR e FEa R R g prpoess.
&etmeen about 10 to 500 parts per hundred in other )
[0012@) o i Treddsionpephpsimenip sl thexbsressigpornyaptlly peldpardticed otiing
' rbg%th?\r ﬁﬁE?’&Q&iHE r&%@ﬁt g%ﬂgally may help make the filler and the polyolefin
dispersion more compatible. Useful wetting agents include phosphate salts, such as
sodium hexametaphosphate. A filler wetting égent can be included in a composition

of the present invention at a concentration of at least about 0.5 part per 100 parts of

filler, by weight.

[00127] Furthermore, embodiments of the dispersion may optionally include a
thickener. Thickeners may be useful to increase the viscosity of low viscosity

dispersions. Thickeners suitable for use may be any known in the art such as for
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bet ween about O to about 200 parts per hundred in yet

ot her enbodi nents. [00124] In certain enbodi nents, a
watoososise or textile, such as a gl ass-based fPrPOBRUSIN7/B81525

gl ass-cont ai ni ng substrate, coated or inpregnated with

a conmpound may have a conbi ned anount of the at | east

onmstaher pob'l-mylhte typsiar assdcibfeendhi-smér shickenstsakbidhi ¢ mgpdified

R T T Y

I NRHBREME @ﬁ%d@ﬁﬁn%caiac&{aéﬂdﬁéw RHHOVIL ish @ VISCALEX™ (irade
i npregnated with a conpound may have a conbi ned anpunt

of names af | Giet Caigy)polfiieR” aftickbeerdilgper of oORTHOCELL™  or

o A e L DTS TR TS

or 241eftdde GianRnNék PAr@URAOBbuthed, Tt 2R WEBVA RS (thlemark of
ot her enbodi nents. [00125] ExsperS|on formul ati ons

di 4krodebelher £Q8 AHeYNhradamadiefRBetdavor AGGYAL nrademark of
agﬁgﬁrﬁ anﬁ'l%ﬁ?j S%Hl{cﬁenetryin ?ec%eﬁs%d 1{1 lah a{n%‘ﬁﬁ{ ‘S gsary to prepare a

gnents stati c agen rern ers,

an&q&xmd@nf&wnadmﬁuﬁmgl|Z|ng agent, a rheology
nodi fier, preservatives, biocides, acid scavengers, a

[00128Ft L ngh@lﬂﬁﬂfate AR siPST theli@perinl i€ RREFLO@bnkQlable. Addition of
pur poses of the present invention, other conponents

maipe bla ckinghloytha dsaersmy enegdifig rchqcmmim of ﬁﬂatmay bg/performed with
durlnggand afte% thetnanufactur n%(gd (%gﬁg%dln )
ad i PB A NE R AR BSR4 e Sido éSCB?SF {1y A1spersions

| n@hydech 300 &P (BR6SKMY agiedt.4 ﬁrltﬁljd Bin)Weith nit@leAe Mickener
generally ﬁg hel p make the filler and the pol yol efin

dgses(ugrio fberesnply bilew s dpead ol 99nhg ohgehmer dispersion).
[ & [
hg;%éri%%é‘% gJ‘S%EEg% ecysc;%l‘s%u?q FSZ ?Qs\?\g??cﬂl 1%919 é‘lld‘gén gn 1n1t1a1bv1sc051ty prior to
i nokmadiedon with fdenpasi etddar\/eefoettw’een ;20 aﬂé nood o ERitobkficldtviscosity

a concentration of at t art per. 100
pahty aﬁﬁ?qr%ﬁemwa%ﬁ Splp%@%z‘? iRy g more preferably,
e e dia Ryt v?sdéElt)LB‘pthg'dﬁs %%%}’Wbﬂ@@&éﬂ%@h oo tB%BﬁQ%O@ cP.

t hi ckener. Thickeners may be useful to |ncrease

[0012§ SCOSAIL\ISX Al b AW elsS s 0 %I g:)rflt)als%l}ts BEL l%gu(%g f’rﬁzg aEI: CK& %ra% ﬁrl%‘eéi by their

bl'e T or use Ft

f ostibiBtyawhen pofﬁljeras raylﬂai & theptheﬂﬁorﬂﬁﬁlﬁcﬂeahe’ digprsionisGibilizing
t hi ckeners such as nodified cellul ose ethers. For

exaEepl BUXUWG t HbITES eatieReaBPUity mefPisde the ctaBiNy ofyviscosity of the

V
REESJI{F%{ %Cpf}%gan ef?xfl dl%z%rg ng;h?t ol g toﬁg%tg[gé gt%b %f% ghe viscosity is
Cemgg;s)lredLMR(er ))eerrd okaner PRdferaldy, EFESGELMEdsndedoat 20°C should

NETHOCE rade . n nes of the Dow
ORI, T IR SRR T 590 D YEa AP O ToFs e fored a
Sophihiefitlembpatute. OF BERMACO-( tm (trademark of

[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, potassium 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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Akzo Nobel) or AQUALON(tm) (trademark of Hercul es) or
ACUSCL (r) (trademark of Rohm and Haas). Thickeners
worgoslhel7ssed i n any anmount necessary to prepar BCBHUS2007/081525

di spersion of desired viscosity. [00128] The ultinmate
viscosity of the dispersion is, therefore,

[0013d$nt r oAhpbmelt-kAdstitg anesak kivewd hhckenen iyt be used. In some
dIS ersion including the amuynt of filler nay be

embes HmsEsn ety A BRER Yreaeers ginglesgropy priruder, or a multi-

% ee £

néég‘*’%k & DR R R dT MR B PR SBRESBIRe it

wilicpressoeinateionhs akepeticidady hgutedl.p Ome plefehrgt ﬁlfoecmbfoy cxample,

bel ow 3% based .on | hr _ of ynmer di.s erS|on)

sBARPHYS fUrDREre elifuicadiny SRS e A, FUPRAGES Jipording t

'INS'FﬁenVN§C§$566S§%ﬂ&llSth£ﬁFNB“6ﬁ§5 gMth fillers

and additives bétween 20 and 1000 cP’ (Brookfleld

Scos r A Lndl e

[0013‘&{/3 at F%re@@ %rr% 10@?3; lrlr%g%&t%sr Ay &% g%s?on a e 1 ttglatt mra_]% be used in

Veabatnkyts @ff thidiaventRpersi extinay be, ihebuwes RndbakenlODWia screw
about. 600 cP. [00129] Al so, enbodi ments_of the pr esent
deEdss s eCOHﬁk?dbf@ %rbaﬁla@r@ﬁlﬁrfe@%lytorah@ek R 91 ggpr pump 30

mﬁﬁ@oéﬁn{eﬁl la%o évﬂgddergisé PCSE%III‘R)EE{I‘H%l Pﬁltai ﬁ/afe?‘f‘és@rv/mr 50 each

di spersion stabilizing agent m Xture. hi's cont
sofhich uryzlucbﬁ ar;mrrt;x{nbhmosxmab Demteyi zmﬁommmfdmset yncb;ﬂnttalh @Jater are

J t uep ion. In order to
{ BSpide, drost B ’P%uStSw s @ %g‘i‘lft ] VLT BE o B Tegpectively.

PRAE Qfitfie binAB -m&Y 8 %Eéﬂb 'bMt mVéo%ﬁ?é)&thYdﬁ%ﬁ‘ﬁ W SR that Gvides a
should remain +/ - 10% of the original viscosity over a

pﬂopw@(ﬂ abcﬂutp_l[ﬁ()h:g{ymg at wpagssetemt éé}O aer wrdsedtnt provide the base and the

rat.ur asp cifi
RERTORLR o Shen 2B 2Rk sfTap S T Fapidgmigsiine pomp
ap@vmeb tar Ea@adieeoa) Recafinext mmlear al @ng owhih ¥AU®Y band 13 some
neutralizing agent, such as ammoni a, potassium

hyrabeskimarss. By basecainiHal W E# B Prcheated & rehesiah a
di spersion. Those having ordinary skill in the art
[00133] | | rRewgmi the fomaof acheisimewdef oofliles inéult frahitké fegder 80 to an
a filler

nt be n.so enbodi men
B R T ot RS 20 PUBRDPus oy 3 REEh G prSpedl i some
r @BbdtiRBELs dth‘ép@lgﬁérﬁﬂn Shliding |aEQ1taig%ﬁec[ @@lﬁ’el}heﬁw lastic resin
nel t - kneadi ng neans known in the art nmay be used ?

srruchipdalonentid) the rReA06 0 otheBANBURYERT, the sispersion stabilizing
E%%g & 5‘1%(/%\% es)éf){rgt?a%troo Sct?/ﬁlgﬂ%rtﬁ{)vs%{ e deelrfe {nsmelt is then

process I spersions

a@fﬂﬂ’f‘:ﬁbﬁﬂf@(ﬁn%é ik h&xd prodsenkonaoest enolsifiaion zone of the extruder
partlcularly limted. One preferred process,
W ATHHItRS ikl apust OF evabemd; s h drome fhe. %M@r%@@ o 50 is added

SRR S0 ARTRRSHRIRE SEONDI, LB oFok iy b
additionally or exclusively 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 ehiminated.
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[00132] Figure 1 schematically illustrates an
extrusi on apparatus that nay be used in enbodi nents of
wo b@siosvent i on. An extruder 20, in certain enbPdi/UBIWT081525

a twin screw extruder, is coupled to a back pressure
regul ator, nelt punp, or gear punp 30. Enbodi nents

[0013d]s0 pravhkiessdukllaseby e68hY Ohti 4LnaRE BN ddifaln AdmdMali@Ents, the
reservoir_ 50, each of which includes a punp_ (not ) )
s Hisrmyplaghicsicpid rndnihe fispepomgakilizng agentimay badblendedin a single
provi.de e e ' | ni.tial
KRR LEA D HNGRRRRZ ARSTRIBhhaethafdy] (ag Bh Gfmore of the
mispesionsediliZzing agentsdare abobg diadigicsian plagetstible with respect to
pr.ovides flow of about 150 cc/mn at a pressure of
2 s apd othebdfdity/esr ovi de the base and the initial
water to the extruder 20. In other enbodinents, a

[00135] qui d Goatieg ehd Ampuegnasionvi des a fl ow of 300 cc/nin at
200 bar or 600 cc/mn at 133 bar. In sone enbodi nents,

[00136)e baPelvaletini dispérsibnsvdbticedaire apioeteat edith rentbodiments disclosed
preheater. [00133] Resin in the formof pellets, .
pEFi§Ey Prayide ﬁ‘hﬂé&ltwéo P 1A 908t pRRIYdRe GBPQHOR FP; jOR [rapregnate
96hDflispdp&o@Hieh UHRK-1ALIMIBLS 2hf Q148 SbMaintnd BIHs@eQ films, sheets,
conmpounded. In sone enbodi nents, the dispersion
s fahivich.i i otheragjasstbasal adidied. t Bolynkfinhdspeopbssoroed @5 nccordance

t hrough, and al ong with. the resin, and.i,n other | .
e 0 RERdTents Al PtedaParell, Y tlst (BPHEE dgbriippging a modified
PHAE 8 epRtaicePor bRuhhE, 4 WisFor§6h-LWateX bitda e ngd: ach®e good
resin nmelt is then delivered fromthe m x and convey
z 6fleestvg paapedtingIvdiikeineginiabwnz o Alexible latmatext r uder where
the initial anpbunt of water and base fromthe

[00137¢ser vahe slispOrsamdmbP be sapatiete b vind@ugibdrniretudnfg glass, polymeric,

SO odi nent s, dispersion stabilizing agent y be
ad aﬁ%f% Bhed lg)%%tﬁgﬁé s \12811‘3‘i°‘f66‘5=t‘ﬁ%veﬁgt3€ii telirics gpade from

| By @OfTK:r& Monskis TN} _%mcqéigem@myé,sdﬁt ia?@ngﬂél’ﬁ]b%& td ol thBKes, wet

diluted with additional water inlet romreservoir

60hopped sirdnds.i ewmidanedtioab| amly mdhelisttiorae BhkticudbraxR0, triaxial,

Typi cal.ly, the dispersi;on is di.luted t l.east .30
Pt b e T Pt orthiono fuBla HESRATE spntinuous
t Beardi inefs ehoPp¥d Wit ehdBMtsDeeith, labid @HoppaY shdhder TR glabd™Bpe used
until the desired dilution |evel is achieved. In sone
efsgdierrenod thewgedard silipgt-besgd elpssastaormen thi #t.oueleap E-glass, a
e : but rather to a stream containing the
réé%%ﬂﬁggﬁgafter the nmelt has exited fromthe
truder. In this. manner, st ressure build-up in
100138f." 0 s PRI of nabel PoB IS ARy tRGEd Ppound (a
by dispéri@n adhn@ihinbdeiller) £8Y IR B BRRodi MHrsus §thRture using any
thernoplastic resin and the dispersion stabilizing
agepilicaagn beethsidekyeedh ith thossishgled ipribeess tho oflwr mnsbodiments, a
us

O SBRLS P, sE AR AR RBP4 T o TRirovna
di speesdipreniyiieitstltbes WirtdukesPBCinchle textiles, geotextiles, and
natural fibers. In certain embodiments, the fibrous structure may include cotton,
wool, synthetic wool, cellulosics including rayon, synthetic fibers of polyamide,
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 structures described above may be glass-reinforced. In yet
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the filler and other additives. [00135] Coating and
| npregnati on [00136] Pol yol efin dispersions forned in
waecaensesce with enbodi ments di scl osed herei n peDvsme7/081525

the ability to coat, partially coat, apply the

di spersion to, or inpregnate the dispersion into

gl @ther brabetimkntsetis ﬁbmbuglsa'aﬂumoﬂiayibai nglssbasadaties, or a glass-

films, sheets, fabrics, or other glass-based articles.

PdFVﬁ?@@gﬁ“ I?EéFé? % formed in accordance with

mbodi ments di scl osed herein may al so provide for

[00139}rpar t Forexampisd itf the angthrashasmrycticed & m Eugb@t% atoentnﬁmus fiber strand,

r sl Q0508 sub achi ev
ook e iAot BB REPECRGE nRORE 4 P4 AR50y B fpequs mott-
I airiendddethefn@Plaiit disperstbinsPRiSin myedbs@raa@ PiHcesbate strand is air
various fibers including glass, polyneric, and

cedrpeaii Fspritonaliy passed itenopgh g heat seurpsuch #ormeyeng in which the

of 1#E glspagiroh‘%%dmeof{“ i %mtlfl %ﬁp& fﬁe%mm\%éﬁist%e ftﬁe%%oplastlc

artlc es I nc ut are’not
r aesings fuseet Tled ogpetstednd aifids solidii ditios eff it tlermnslastic resin may
mul tj-directional fabrics (biaxial, triaxia

quRRiRHE PYSS B3 o PoRHREICT I ik hretTend s Btrthat e and/or
doybh&nii-are (ﬁbcﬁé gﬁ‘andclg Q&lbéﬂu Q&Hr%n %c{ el e St('JTﬁ'B %gplgngés’tg €nperature

strand mats, veils, and chopped
t ywhercmed mﬁ;bekreaQniorqfelltﬂrmng franuniaOdo §Dhn qmﬁetb ad ¢lak long fiber-

alrl?g rcafr ggegno?lgﬂtfg%n%%ﬁfag%ﬁg%iﬁr& surg lI%e strand may be
pal:u@h ahidughi the @hphrafhs By @Hesﬁéﬂeﬁhfﬂg ﬁﬁmoémgpt((ﬁ‘lally, a draw-off
di spersion containing afiller) may be applied t

f | vingsS. Sptigeallys Gepopted Sﬁwyi lapqolw pmsﬁbthrcvmhwamgmvzce 13 at
fi 36‘15%%%1% b%méeb ek EItglgd e rppe]lehzn%é ura{ genbodinents, a

us structure With a dlsper5|on

a di spersi npou In cer . enbodi nent s,

l“““ﬁ o1 ous T EEF SR SRy Pihe e cebgh [Ieds » Gaopeatiep Gber srand
ang pahyr pls Bl BehSa sdpplEREL Pﬂﬂo@%ﬁoﬂ%tﬁrﬁ RbStairif} an aqueous melt-
fibrous structure may include cotton, wool, synth %
V\dmeadftdetheuh@rsla&t@ disdrsidn rig Fl@ym;edsgtmnldem exf ipbeed tbrfough a

ggr% @h%lgﬁ{é ("{Clgg‘f%}'fgrpg%y g Coakﬁgls))’ggq EF% pre-dried

0 rpsmeﬁ‘qunza}hblo fisl dheh e@ﬁveyéﬂbe@ﬁ nexhieraeskh RN (1% preligied pellets to
flbrous structure may be fla henp, cel |l ul ose, pulp,

wosdryor cpbapal e dhe Prercsisr pell6fs di Hesouglih bertrsewics such as an
t
L5 P R LB ERONTEY. BE g g 1
Stareldhlad cardéyr the tbergiopmst-zdi)asﬁﬂmf fubet pawidng pellets 10 of the long
gI scon alnnﬂ substrate or texﬁlle [00139] For
TG g@@ﬁ%& CgRCepiact PERG NYFIFPgu tnepessgry, the dried
C%lbﬁ%ﬁ&ﬁﬁbé kOEFcdSkbANe 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.

[00141] Optionally, the coated strand may be passed through a shaping device 13 at
any point 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 transportation systems.
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or roving, 1 is fed froma supply reel 2 through a
bath 4 contai ning an aqueous nel t kneaded t hernopl astic
waoeepessson 5 form ng a coated strand. The coaP@mUS2007/081525
strand is air dried or optionally passed through a
heat source such as an oven 6 in which the water of
[00142he dimpen®i atbddanehts, \vefeasf f portioe of tHeheatéit ihahel disPersion applied
dried, and/or. the thernoplastic resin is fused

. . The
comtrhe sypawsd (5 dhe depareiet iceaed awiclss Iprpther embodiments, at least
th ' I - | i one or
o G R o 0o R R S PR RSl O

d/or,the te ature .of the.strand is,raised n
[001430S ° at bR TAPBRRRE e SisBhhARthontr &) BiReg g yepuctures
bedis@ady h@éinPal pokésti Mber thaHNihe Shek Alk@ivBdPBEbBLSORf may be

the long fiberreinforced thernoplastic concentrate of

t hanplpissle for ¢xamblys treefibernfumglle mea heasutbatods gscribed length to

th h | | et.l zi. ng uni r

A RSRIREEUA PG IREE' B4 SRR hpPhonct on e

c ogoppledsétraats byaym&topasshed sphuying folboveddapi Rertidg Vo 0Btain dried

13 at any pojnt between the bath 4 and the pelletizing

umnd/eg fuselpetot®] Alternatively, in the method as

practiced in Figure 3, a continuous fiber strand, or
[00144bvi ngWhereiisisfraefefred i epas wpplyy or magreghatehihe wiyhctarebaittna droth or

contai ni ng am .aquequs, nel t kneaded ther astic

G SRR BRET R i e PR RO peughnt. Bxamples of
t huauell Rk lhgédiz efchfle: SisebitBsr BHORRE BY gEkRY k6 as, air, carbon
comm nuting the coated strand into pre-dried pellets

11digkrdemitragqn, 8ios. helbwmeaddhe Bkt Pagicilarly preferaglesisftbe use of

t heﬁr RL & %Sﬂhﬁq g%l#.etﬁ'o%l%gtah#engsr Kregﬁfﬁgggﬂr %@lduxecp %i/ﬁlgg%hanical

the pre-drie et's oug source su
annowéurtion i of avizgac ntd he ligaitieto fafmt Hdroth. SPies sécdniqumyisdgpwn as

off, i.e., . the pre-dried pellets 11 are dried, and/or .
t HBe‘ih%B]rCﬁlo%‘Pfgg’tgi & PIERYTHY Bsf%@taeiaolpf?'ﬁﬁp ﬁﬁﬂ@% él pergeng! to mix
of aif OfnpRBEks fabh B @ en el @E %ﬁ‘r%rtglaf [P Bleaiixke, using eqéléprréednt such

concentrates of the invention.” If necessary, the [
pedslatGAKES, MENROapeld RESJiONEé&odenveyer belt by a
scraper 14. The strand nay be drawn through the

[00148ppar aApplidyiohidnpebieitioniCentsli t 9 or optionally, a
draw of f device 8. [00141] Optionally, the coated

[00146] ' anATHBEY LB RAIRERHHHAHAD 2 FiRHAPLARNHEY! GEHrishAld or coated

any point between the bath 4 and the pelletizing uni
9. witinytheredibppdsion mayrtspoentirdlled. priedr ¢xachppe| ingirsgrbgion omay be

the oven i S _accept ahl.e, r_exanpl conveyer belts .
or pfTEhty SRS B e oh g & BB Risn T AR i Traterial.
e RnbS magtadiRidaillPbPedtlotsd, abr &Hhgnphattsradiddtihfne or more
dlo(gfper sion applied may be renoved fromthe dispersion
codttbe vicesipl el therpoginieend, dhd seiqeetietion aff theeqmbirsg polymer and

P:{trego\?@c?r qE t%@%q‘ﬂ@&u%rdig&rgi&% t‘iinie Ss%géds io? rt]heaglgtlsitrgg &ﬁ;ér %(re 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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[00143] As a process for producing the

di spersion-coated or inpregnated structures discl osed
wheosiont7s@ process ot her than the ones descri bedr/us2007/081525

her ei nabove may be enpl oyed. For exanple, the fiber

bundl e may be cut into a prescribed length to obtain

c hubpptedl 1 shrabodis, 10t pets perthwadrsddyastight o giencodicd perisipoeenated

may_be coated on the chogped %Hbands by a net hod such

asSuBHFASsi thyy Lo Boparbwsd BYRdrrdaip; ofget gnbshimenisigande] to 6 parts per
an%e{edf t PEhELtnbiIA44] e e terrib%dii’ﬁé%ftser{h%dc&ﬁed or
coat, app or Inpregnate the structure with a froth

orimprdgnated pumateeudtafr comein #t deash92 svegshs peragntighasy éaeszbdam a total

a fr.othi ent | es, of suitab frothin
" ki e, 380 R MBEBIa0le 2! SRl B R ALY agent;
caf R dit %lgtﬁ pe@éetnf %gﬁp in athgp Bmbb@eHi¥) afREstt dewhigh® percent
Particularly preferable is the use of air as a

frgbashumgotag:enmbomnwm r?gtda@eh?@% X évengmupﬁmelny glass in yet other
i ntr.o uce anl.c ntr ction a nto

| e of TSR the QG0 Re Saflgd8® il Badtion, for
Meshapics al cétah Rnbgdindhts) rtmeml@snﬁ redif echyd salefledin the
backi n is preferred to mx all qponents and

t Héﬁgﬁog@ﬁdabloﬁb3 it¢ about PRsPareRny bUH’éeI&htﬁ uhe aqueusm gispersion. In

feﬂ:)g (ngxﬂ%gé,]a&ggtﬂiar%g?%nc W Be c{nﬁ%ﬁl@@lﬁ the frange from

[ %3)416]40 Tioeataid WOt paterd egy eeluim Wﬁltl@d‘l aquedoud r(hﬂp@rswn In other

structure is_inpregnat coated with the dj spersion
eSS IREHS 1B Fegostiot g‘%{ﬁﬂe@ml} gy dgrianirate tehsgange from

copbhord 8LBY: Foesel ng the fabric between cal enders,

removi ng excess naterial . Inpregnatlon may
ditignal| cont rol hed | Us
[0014@ e or(S’% ﬁlgﬁ%#) n hee \E}Il‘ts“él(l)ls? prec1 lte %]Eegrggggs’lrgﬁ% d?e%%e%e(t)r D8ount of

C Gfifpedtintdnl mﬂhwfantghefr@ﬁrmlpaﬁm B@ﬂuya’fﬁh camdaesﬁaﬁ@hh isti@tture to a
in the aqueous dIS ersion, the speed of the substrate

(fqowlet@ rsaW&ElOPI Fmbé@ﬂgshstm@lr@. shsrdspiser degiee gbgrprgnation
SUI %@Efﬂknﬁh £XGR5ed] (?ERI%@ fe rl.'ﬁﬁll‘%ﬁ&lg hibri )beﬂ'nlgoﬁnd)ﬁegnated

anlsnlsu as passing the stran
a sidaly nguetexfimpropeaty, for exangse.r Oate slaedmi the e )wvill tlse appreciate

centrati n of the filler in.the ¢ ound, or

E%.tr fheyin ?%&n%\q%%%esdp b gmafﬁgnaﬁ%i%ﬂmrﬁ %Fﬁ‘éﬁ%@e the
er&%ﬁ&%&f%e i ORLRUI Qs [sTNRERAAMISHREEHAES: c:8dflk) and
as gl assbased fibers or glass-containing substrates,

mayotasiag gaowbirned anount of the at | east one

t hernopl astic resin and the dispersion stabilizing
[00149pent The dlk}ﬁsrsﬁﬂngﬁy ot apglidd t0 tHe dbsteddg it sdifle pabsdimpets resulting

hundr ed ht of the coated or inpregnated

suBstr %&a@ng% 6558 op b wesse O hupigrg p gfhapcrons.  In other

er@ﬁ%d’fﬁ&{@, th@@gatll‘lgtt&c@néﬁg%a%' REt least 1 micron, at least 2 microns, or

at least 5 microns.

[00150] The dispersion may be applied to the substrate, in some embodiments,
resulting 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.

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

properties to the substrate for binding with a second substrate. In some
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hundred in yet other enbodi nents. In other

enbodi nents, the coated or inpregnated substrate nay
waeorsastisat | east 92 wei ght percent gl ass baseBCDOSH07/081525

total weight of the substrate, the thernoplastic

resin, and the dispersion stabilizing agent; at |east

94embd)cbment}9,eﬂle enbted lsalsssratcnmay heve anbdidsive foige ofitat le@fsH.7 1b/in

| egggn 8‘2&11}32[5 &?ﬁ%&ﬂgﬂ@ggﬁmérﬁt@ﬁg}e@g ?%,ngtgptthg coa(tj}tgc%:I st?btstrate may
enpaR AR Rdifesivd GoRRI fihdbdh éb%ﬂf?%h& &d| dea gtﬁlbﬁ)f oﬁﬁ’dmt(') B%econd

or inpregnation, for exanple, in certain
t heubstrate mbpbthst cmbcvthmﬁmsnthy ableesterforeplaf eoboatredtshiastna&nge;z be at

naliy A0 bRn A Dot Rr e e R g The Adhesive force,

t hey iRPha®td, & the Fhide PRY:irEE t&%‘a{a@ hedohtBd Elﬁ@trﬁ@qﬁﬁn the second
from about 40 to about 50 percent by volunme of th

aqideugedi spersion. In other enbodiments, the

vi scosity of the dispersion may be controlled in the
[00152hnge Anctreadantpl 26X hodifibo ptopdRRS acBatif DBkd Btorkdte or improve is

skilled in the art wl| reC|ate that a desirable

delfeRAIBHITY 5 HE &PsSy 5@%&3. InslasyconiHpas fubpates with other

PafmbicRhlsSRIH ra?bbl?ﬂro‘ﬂgflehgse ngflot;l% MG oftel UHENEm used in textile

conpl ete saturation of rous structure. e

desiplieatichegr ee of |npregnat|on may depend upon

vari abl es including the nature of the material being
[0015Bpr eghatagcthanexdnfjfe RAIRAGS ptoppitiegNateatinkOsr i@ﬁiﬁﬂ%ﬁﬁon may

One skilled in the art will also appreciate that the

i ntl@tt@t\é‘dfh@rtawﬂﬁ shergth @6 thy glassebasegh ﬁg@"ﬁatr@tasgtcpm@mmgesubstrate-

Wi I I p .

i SR R (B Bk AR Mot MR oy, hayep tensile

ansirqngﬂxcze stmstrﬂg)%) greareethan sn uh6@it«tByr uhivep@speat sibemateny

be applied to the substrate, in some embodi nents

[00154psul tinnghbMedb&Aichidg atd@hﬁt@ 8p SmPfeghBIMCRAY Qedve to protect the
m crons and 10 microns. | n other engodlnents t he

coBFRie ot Relsssiownimprstsaer theayeal witatlsr bn yetawthtﬂre%tsb'c’@ments
m thlE 5 bg{eidgog %l%s@tschnél 191% es a%pg'e Qc]rm El% %LHJ 1 n@?{[ t|he1r shape

app PN SOTTE - eivb

r asalj/ thic ngodified seiatnang tN\IeIheg bdiatﬁhfg dreimrematiog vah ﬂn%rdtspersmns
squar e neter of substrate surface area_ and 100 grans
peteseidRedr 80GHSt erlh oYomsy BIPPEINENSY tha celidpe aay] bmfstt]lable using

CoblpBAnRE AJpse ?)F@Edf@g S ¢Ps4ih ak b&l%n{she the thermoforming

di spersions descri bed above may no y a property o
t hHempalbire a)tf ghe EorcleerapeewithincHBE vigtheayelgngvémperature of the
§e5|v ertles to the substrate for binding with
Ptate I n someenbodi nents, the coated

substrate nay have an adhesive force of at least 0.7
[0015p}),  n 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

MICrons.

[00156] Coated or impregnated glass-containing articles disclosed herein, inchuding
mats, nonwovens, wovens, and fabrics may have a basis weight in the range from 25
to 1,000 g/m2 in some embodiments. In other embodiments, the glass-containing
articles may have a 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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when bound to a second substrate. In other
enbodi nents, the coated substrate nay have an adhesive
wo ovosestzed ween 0.7 Ib/in and 1.1 | b/in when bopaDUSmOA081525
second substrate. In other enbodi nents, the adhesive
force of a coated substrate nay be at |east 10%
[00157] eat eCobtearoraihprogiatgl felisceodhingiy wARRAL idclss8dS hérdfnemay be

The adhesive force, as. used herein, is the force
r egmﬂédusﬂ%g shpatostisg/pinder dat ke dubstatat(eostingndirpetly onto the

Se&t@i@ﬂ:/%?ﬁﬁd%h@ wek Q%?@o&?@@ P&’ 25X SR8 vih x%’tgf‘ gﬂdetﬂe binder
properties a coating may pronote or inprove |s
coaphlaidoidiied yo ffmtdnenrttlas sThwsadng/bhdesmay be applied between 0.05
gl ass-contai ni.n suggﬁt,rat es wth other materials, such
asa‘?:f!csml PPOESAL e &7e1 51 | 1Bngome, sebadieants i Jar &thero frmbpdipents, the

us@(%tiin@/bﬁffﬁl’é%ig?fb,@%blii&?gét@% 0.£994P 83 Pé%erﬁgasﬁvbééht; and between

exanpl & o ified properties, a coating
i mprégnald percemtybyi wpgivve yeteh¢rendiodanstis.engt h of t he
gl ass-based fibers or glass-containing substrate. In

[00158bre embeHem@iticRliméts (Cadiede afayibIRoeGN HidCht SeREbcdher of the
may have a tensile strength at P(east 10% greater than

afPAYR satrEgd gHsnripr &y Atee ambadistants dhe ppoesleperibed dispersion
I , ) g Rr i ve

g s ER0 TR o PR oI FIDRL AT ROcP & Yiocond

chubsirate) svab bag kzbrikn yet ot her enbodi nents, the

gl ass-based or gl ass-containing articles my be

[00159Pr Mabirestilisstadt dltldirh&i@sd, fa 1ahaRe: ABY bB R di@dat least one layer
subsequent to the coating or inpregnation with the
dvisthe rabpehdesgabed diseatsign os/ 8ispessd Sors leavbori sbatrate. tIe at least

arti for | e.using. tenperatur nd/ o
SR Tl OF 4 Z0IRARBARL IS ARSI AR Sy o oam. o
t depesistic ehedt of figmas tiovte oBon-hevir fabtb, M¥eclads, bhe melt spun-
nelting tenpperature of the thernoplastic resin.
[W@Pr@e%&%h%@rlﬁﬁ~bers, ei ther coated al one or as
art of a glass-containing article, may have a
[001681 aret by sopeet eveleriliBertnon BSindte maysbd formedrevhertbadeasenbs layer of

I t enhodi nments, the glass-based, fibers hav
antglgair@t(/ %rd%%rgj\ﬁegggls TSRS %(Sﬁreﬁegr%ngt. lefaétof%%]s% eedeIn other
orerhifRliRgnal et dispesiond ndigildhed ghatini 6la@Shéli BHhe&EBetween two
herein, including nmats, nonwovens, wovens, and fabrics

mefPoREYe Yeasivdideinght benthehsapange diffamt2sutstates.000n some
g/ dhb Ui ENE, a%*&%‘&' AEAL Fha b0 i BhARed WR@Q&J&%%% a fslhl?lmer.
gl ass-containing artic 6 may have a basis wel gt

[0016?]9t WeeR S%lql g{]]lgl‘ %1?1 0 jmrzz%ts, Ianglgstshc%glta?nqgg %Irt?c?g t01$ 'a glass-based fiber

may be coated with two or more layers of the above 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
[00163] Example |

[00164] A continuous glass roving strand (VETROTEX™ RO99 719 available from
Saint-Gobain) 1s unwound from the outside of a standard bobbin. The roving is

pulied through an aqueous melt kneaded thermoplastic dispersion as set forth in
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the articles may have a nelting point of less than 110
C.[00157] Coated or inpregnated gl ass-contai ning
wa@redsobese di scl osed herein may be formed usi ngpehes2007/081525
coating/binder in the dry state (coating directly onto
the article/fiber) and the wet state (chopped fibers
aFguﬁ 2rtyi e BRABENREIR® falnd phlierolindient andtel @t Brieelr p@dminute
[ The coati ng/ hi nder may be appli ed

i Ln gﬂ@g&}‘téf:‘»?glls Z%Sp,ﬁ@}%?ﬁmm}}seﬁépd}chnh by Jrgaght deionized water
em H&Bérﬁ bylvﬂeig{t%ﬁdse nf@l@‘%bﬂﬁ’?&ﬁnpﬁé&% @@Eigﬂgé\g%:ég}ﬁ?(gng chain

may be appliéd between 0.25 and 15 percent
aerdbdolivecd sOrfaGartradd 10.65evaghitpetoeninefi agprbpylenepath priobelene and

Rt e PUSLOA SRRSO o s Th o cvi
d@ﬁlﬁme&egg&bﬁaﬁd % @Bk flo S4B eMPQHANEEAIRitidn R fa3OYE and an

descri bed di spersion may be used'to adhere a
girdicd dandtodi2nlioniglograms log 26 igraghsps - 19agimdtes i(/dP nin.)a The average

SRR P e M8 SRS AR el b . e

| glasklueng thaiel-ketadeieqaboraligestsn Bed.ai BREEISisOvIng is pulled
dlsposed on at |least one substrate. The at | east one

dheebathjonyediptapseaafsberint amal ngfter immne¢rsing anto and cxiting the
a@ﬁ xPas ?Lq].ufd' D 8Emod ol e c%atfeﬁ %ﬁ%l %%bﬁféeﬂ:? Wlt%St ﬂl‘foropolymer

eet or m a woven or non-wov
fwiper gThs wet grand 1$Tph1ﬂed81ptmzbfmd@’dalﬂbvd]ﬁhh1nbinmdn’ht a temperature of

0016 In so enbodi ments, a | am nate nay
B PG okl oo Ui @AY O oot SeikE HBBYIEYS and Buides to
deecide Qeﬁf@éléﬁeﬂaﬁi %gihsfo?qr&'é%nhfé r@hdlnﬁ;%sfhn@ﬂ]ethe oven. In the

substrate. In other énbodinments, the dispersions
dcp\@ul s edtérgs énmerrraﬁf apé th wppsleme peltymeesftoned subftsedt &he dry
ich na be .the s i fferent sy bstrat es.
B s el ol G b R R aie on he
| glaﬁrﬁ%ﬂﬁtﬂib d@aﬁeﬂ sBrafR®@ b Yol -cobRGA @ld aif 1 Stk | 10bB&le of coated
enbodi nment s, gl ass-containing article or a

gglaﬁsﬁ}i{?&% eFEhef ﬂ%e?oaﬁ@b@élec(&al@g fikersHs ewiontsy 1 yprelong glass fiber
b
(RX8N° cBlechiifie ARAKE: USRE! hOSH RSN Sopfifues: hobBE U, The

dB R ABTNTERIPSpeTes ii 0 ucated chften yhebevanf ardhiecfsi@nbe Q:hopper gun. The
dlfferent r{gtln |cknesses or _coati ng_wei

@s_f@g]lteg( Ssamp g_égt]:n@%by éshj_nq e Pgljﬁts af 550°C for two hours
Clﬁ'@ltmﬂftﬂl‘é%mglzésﬁher Qé@_sngve? s Rk I%EERQFEE%%IHHQ] W&%‘R af&Cremoval
avai |l abl e from Saint-CGobain) 1's unwoun rom-t
OUﬁb¢m@wmﬁcamsmamdalekthxmt The roving is

[06165] The LGF concentrate pellets (33 parts) are dry blended with 7.5 parts
polypropylene homopolymer pellets (available from The Dow Chemical Company as
5E16S Polypropylene Resmn, 35 MFR - “5E168”), 7.5 parts polypropylene
homopolymer pellets (available from The Dow Chemical Company as DXSE308
Polypropylene Resin, 75 MFR - “DXSE30S”), 2 parts maleic anhydride grafted
polypropylene pellets (available from Crompton as POLYBOND™ 3200), and 50
parts polypropylene and ethylene copolymer pellets (available from The Dow
Chemical Company as 7C54H PolyPropylene Resin, 12 MFR - “7C54H™) and shaken
in a plastic bag. This mixed pellet blend is placed in the feed hopper of a Toyo
PLASTAR™ SI-90 plastic mjection molding machine equipped with a mold
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pul I ed through an aqueous nelt kneaded thernopl astic
di spersion as set forth inFigure 2 by a BRABENDER(r)

wo péosioprrsé roll unit at a rate of 8 feet per nPOTNUS2007/081525
(ft/rnin.). The aqueous di spersion conprises 80
percent by wei ght deionized water and 20 percent by
wehghting okvind Sropﬂfer aodthld?&rct HRIN stenRle3far wed ghtwpende diameter

| ong .c n_car box f act d 17.65
SO it o R ol Hore R P Vg dclipRaliEe Brofle of
03@!6# (IR njg %m%@gt%%e efloﬁagsérefaeésﬂwvm@so@ sensd ﬁé&zﬁ:f The mold

6 gra per cubic centineter (g/cc) and a nel
ﬁbmp:miateem(ll%?lj the hdldrtiroo frol & s&@nsdsoﬁnctﬂﬁdﬁdambsane used is 250

PR Eoq GR6° it Bono By SRR SR OB S 0 i for and

Qioﬁﬂ)%éﬁéoﬁﬂ i §p}9é@%he Ow it a oo Surict An@ nb sl SBINSEIEYonSs of
31. The pH val ue of the nelt-kneaded aqueous

dﬂ@péﬁsnon is 11.6. The glass roving is pulled through

the bath for a distance of about 75 nm After
[00166]mmer Hxagiplez 0 and exiting the bath, excess liquidis

renoved fromthe coated strand by contact with a

[00167] Uor aRAMPIED WirRethe sERR MEExShFIBNGwitE tRYEXRPtidM iRt &he strand
forced air oven naintai ned at a tenperature of 1800C.

|afist deiting dheowen, is phesed ttheigl a4 wupdisg alie aykrods Bethpay tofa stiff,
| | d d
glrlHCF ¥t(r)aﬁ@n nzf]—\ gﬁ!heo%ftélég Eé)f%%\e/lls ?Jﬁh%eds I%t[l‘[eﬁ g'llagl\r)tﬁ‘le @%}tﬁa%ﬂﬁf}%ﬁ{@ film

Cﬁﬁﬂnnolltdi@t Mt Qe HlBloﬂrtuMepulwrfls aﬂ:dteﬁlhétepﬂmwhﬁﬁﬁg die and before
ymer softened and fused. y coated strand
P

éh%?‘gté% fThe glashlevehia deterpirgd tmlée ?Qa FEC SRS PTOF Yiskht of the
QQ@%gﬂgnﬁgﬁ&ﬂﬁmggg&ﬁmgﬁggrs The coated strand quickly

alr to a stiff, flat bundle of coated
ass fibers, The flat, coated bundl e of glass fibers
[0016§E cuté¥¥ﬂé 12 nm | ong gl ass fiber (LGF) concentrate

el lets using a air-powered fiberglass chopper gun.
(00168 BRABENESE %(ﬂ% JUNgF SERe By Ericdivih e CeRBon BA! l@mounts

b e R o A SR B S g famer pelles
f(@XXIBROShaud polyprapyhank fahé efhiyfenacepolfiher IgzllIaSS{?’CéﬂlfIé] arg §, 9, and
determ ned as the re after re f the

S R B AR DS Dl B PAREL AL heFondsa R ofermined to be
Wﬁ&&é@bﬁsea%l 8¢ VeldBBoPRE 16z M8 o PlhaRoRd comtialt.

7.5 parts pol ypr opyl ene honopol yner pellets (avail abl e

0017@£ Chen1ca| Conpany as 5El 6S Pol ypropyl ene
S|n "5E16S"), 7.5 parts polypropylene
eIIet avalla le f
[0017@8 1‘@%5%3%% FAFY BT EHB e%&u th§§x%ﬁp'§éon tﬁaﬁ two glass

%E%Q@nds aré cB@kd.s TR %s§1@€hﬁd¥ete@1ﬁuﬁﬂ% 18®0.7 percent based on
pol ypropyl ene pellets gavallable from Cronpton as

RE WBENOOt iy |3r0dyss thearaopBsipaeanseeitepr opyl ene and
et hyl ene copol yner pellets (avail able from The Dow
[00172] The compositions of the LGF concentrates of Examples 1 to 4 are listed in

Table 1. The propertics of molded test specimens comprising said LGF 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 kilogram

pendulum is used. The values are reported in foot pounds per inch (ft-1b/in).
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Chem cal Conpany as 7C54H Pol yPropyl ene Resin, 12 MR
"7C54H') and shaken in a plastic bag. This m xed
w@edoses17bé end is placed in the feed hopper of PCTOg®07/081525
PLASTAR(tm) SI-90 plastic injection nolding machi ne
equi pped with a noldcontaining twin drops for a

[00173] andarDatSTidiruanaicl enfpatt anfbtaact WO mdasitediaaf@tine to ASTM D
o tical disk. Parts are nolded fromthis conpoun

7oig0m Mk & Qringtmpsnid mpagh tegoset (mlerperchays dMPH) gmpact.
t st HORRE brel R %i\g' ﬂ(a%%ﬁ@% TP% %%&ﬁ% Q{éé%ﬂicg'teglg gr}]cggdoﬁnds (in-1b).

tenperature 1S

0017, B S 58 e R0 HR R B S i cconcing
hQIRITREDUD0] TeRRBRRE BRGBporvMdliA pBuR¥RRE Syuakl ihat &sand
no vi sible accunul ati ons of gl ass fiber. [00166
I 0
001732 SeRib IR OECRIP Gl M C A L3RR e

oVdai”) srepassedd tabcurdingao rﬂDSJI’i\ZII ID®3GI €r eaﬂﬂulmmie&epdﬁeﬂhﬁ percent

air . to a stiff, und strand. A Killion tube puller is

ufo) ?Iide“émra&f‘ﬁéfe%lﬁaﬁretfﬁ@ BENDER(r) filmpull roll

unit and the Killion tube puller is |ocated after the
[00176bundi Dgﬂ@nt@naﬂupmmm@deh ad (BB L") enagbured adaovding isASTM

A T 2 e T T

Ex@ﬁﬁb@nfddg%waﬂrew)e 3 is run the sane as Exanple
2 wth the exception that the amobunts of pol ypropyl ene

[001 7"7? NDPOk ¥ fPrig %hét@écﬁacfc&% é@Asm' 3 @5 Y88 Geported in %,

honopol ynmer pellets (DX5 and ypr opyl ene and
et hyLene copol ymer pel |l et (71C54H) are 9, 9, and 4;
wel t percen spectivel Th trass—tevel t he
congent rafe =§"?§f‘fm Ared té be JOH. ng cent 4h'—*°ed on
t he wei nhf of the |l.ong olass tthermplastig
concentlr at COMRANENTExanhl e 4 [00171] Example 4 is
run the same s Kanple 2| Wik h tHe eéxcéptilon5t hat two
gl ass rjovi ng sikEla¥ds are cdai ed.7.9hg glbasg |eyel| is
deternijned t KSEAR 7 percemg |baged jongt he wesght of
the | ong i@¢RSHhANeNRRLAST TR qoncentiraie. [[00L72] The
conposi IL@IB 4 e% gl.l.b-ﬂ-n(f ncentrgf es ofz Exanmpfes 1 to
4 are If ’GI«"E i € the—properties of-mprded test
speci mans uble sfand-tound, | A B Ly T S 3 tlest ed
LILE=) w D LI | == \VAVANAVA SR § oy ) LI YE™ AT_C C
accordiln gP(PﬂYBIQ ,9!32(1@5 ng ?‘pct tknd? and £he
propertlies are reported inh Table 1. !1zod ilnpact
resi stance ARGBEBINed by|the|"notched" and
"unnot ghed" Fepd0’ psi n/a* | 7.64 | 7.68 | 7.87
Fs, psi n/a | 18,500 | 18,700 | 18,700
Te, % ‘n/a 3 3 3
Tmod, 10° psi n/a | 7.8% | 8.05 | 692
Ts, psi n/a | 11,200 | 11,700 | 10,800
Notched Izod, ft-1b/in 3.2 4.7 4.7 5.0
Unnotched [zod, ft-1b/in | n/a 14.9 15.9 16.1
DART
Peak Energy, in-lb 51 59 62 79
Total Energy, in-Ib n/a 301 301 303
DTUL, °F n/a 301 301 303

*n/a = not available
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test is determ ned according to ASTM D 256-90-B at
230C. Notched specinens are notched with a TM 22-05
woodosiher’sé o gi ve a 0.254 mm radi us notch. A 0.Bdr/US2007/081525
kil ogram pendulumis used. The values are reported in
foot pounds per inch (ft-I1b/in).[00173] "Dart"
[00178]nst r ulaRtpdels | npact resistance is nmeasured according
to ASTM D 3763 on a MIS 810 instrunented i npact tester

[0017%t 15 mchegnddes EQO\QM{_’ E&aﬂdw rROTEXIMIESM H$0 Al Glable from
eterm ned at 230C. results are reported in

i Sadt-(hahaingsis (unwdubgl fr¢ro Gl 4)tskleesdtin attandodubalbid." Aifie) roving is
el e P e e PR TR o B i
YR bHch mmpﬂz@@lm gansoll &nel Angadte OF £ 'Tde& "per minute

tensil e nodul us éj Trod") and tensile strength ("Ts")
a(iﬁénmé.aé“h¢ agregeTOspRFign p@nms;ﬁMS@ p@;srsnt breweightdaenizadavater and

RPLLE in esul r
ADBRREN BT S ARl TP 2R PishS pBlit Jgpe chan
|déﬁﬂ)x§/h@a'éﬂi sﬁrfa(ﬁaxﬁﬁﬂ@ uv.ed w&ﬁgﬁ)péﬁc&g df @ pp&phMra-rechSoropylene and
unanneal ed. sanpl es at 264 psi 8 mega Pascal (MPa)) .

réssrescopobme g8 mesent Al M’é@?)e]éaé’l%ﬁ denni of -89 grams per cubic
BRCL: (G50 i AP HLA-AC PR i RN 3580y S5t o

Epalipd Bab of 008 48bganep ot 2Higous g 46 sninotes (gl@strmaindThe average
( VETROTEX RO9. 719 avai.l able from.Sai nt - Gobai n
NI P L CREORiSrds BaP P 6] Tasn TR A sperapiya 131, The

rﬂH’ lvRge 0P tRUhEREnEdHES dgheRE d?sﬁb’t%fblﬂsls Melst KReadldoving is pulled
t'hernopl astic dispersion as set forth in Figure 2 by a

BRARENDER(at) firia distpude ofrabbit Trmm. ah fler imancasing 8o hudexiting the

850, TS o B e TR SR PP 90 SRRy e

Weiipght TisOWedgrand h@]ﬁéﬂ(&di e LRI asleox%naﬁam@ir@htat peshgdthture of
| ong chain carboxylic acid surfactant and 17. 65 wei ght

d@:%@mln@fie éhep@‘@ﬂy theetiend j1g Ragsp® By et sctien PTaHgYend guides to
PR TR Y o PRuB LR by flovn. 1 i
fd'v@m m]amm(rwgaemvémm@nd dmmnpylmpmmaemﬁnemm@med The dry

I|ed | pad of 16 _ki | ograns). of r.ans er
oA ek ey o t@r@f@%&%ﬁkw@eﬁﬁ £ gofnssreogiag on the

d%l%@%fb%}so MrHeScodRa %Erax@d @&cﬂ?%@l@ $n W dir @ PRI HabBELFL bV coated
of 1.31 . The pH value of the nelt-kneaded aqueous

dilapditsisorilliesflaicdtedhadlyl aisdass dbiersgs it iptol 12e@nt long gipss fiber

t ath for a distance of about
dsebhyeried SRSl ey Praouats, Thebet Shogarg e The
;@P@l RB@P{JLTDEI@@‘ puller ORfced SifteARE HYenCHAt RGbreWwht Rhépper gun. The
uor opo
glass cogtenty of this sample is determined by ashing the pellets at 550°C for two hours
in a muffle furnace. The glass level is determined as the residual weight after removal

of the organic coating and is 92.3 percent.

[00180] The LGF concentrate pellets (33 parts) are dry blended with 7.5 parts
polypropvlene homopolymer pellets (available from The Dow Chemical Company
as 5E16S Polypropylene Resin, 35 MFR - “5E16S7), 7.5 parts polypropylene
homopolymer pellets (available from The Dow Chemical Company as DXSE30S
Polypropylene Resin, 75 MFR - “DXS5E30S™), 2 parts maleic anhydride grafted
polypropylene pellets (available from Crompton as POLYBOND™ 3200), and 50
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wi per. The wet strand is pulled into a forced air oven
mai ntai ned at a tenperature of 1800C. |nside the oven,

wo b@sssr7and i s passed over a series of pulleyspemnds2007/081525
guides to provide a sufficient path |length for a one
m nute residence tinme in the oven. In the oven, the
wapets pslypiiobylene ainfl ahdlehdeopolopyet ijetpO(ayﬁliwbléS(ﬁ‘dnean: Dow
a g fused. The dry coated strand energes fromth

hemigale Compame 23 of ¢ 3MT bolvprenylesaResiy bh MER "gl“3§§4H”) and
f I
R L, GO AN R e 0 B s o
co"ﬁmjaﬁPbﬂﬁTEAR fSIgl0asisstici logcson motbdﬂng nching 2quippédwdgh a mold

21 TR i AEEP JPRE BB B D ERABENDERC). diamete

pubdirhl digk | Paat el Abideea fdie aay %Hmﬁ&gndb@sfnﬁ)é & télﬁﬁerature profile of

chopper gun. The glass content of this sanple is
detBrhi(Bedr (hyclesshti ﬁ@gﬂ’lﬂ theppe! toet %'V’Et(l SO0 Oyf the nowde. The mold

cettipsiotditIor g HEHi i e ir e F basarpssure v is 250
or gAMLS peeatbsae aos (Eﬁ) 9211k PEfe PRdductdUS O hee L}@Fcolor and

concentrate pellets (33 parts) are dry blended with
7. Ipmngepeoys ok pppespRAce itith a FEpethysrsRcoald re wisibiyadcraplasions of
@g&}ﬁ% Dow Chenfcal Conpany as 5E16S Pol ypr opyl ene
E MFR - "5E 6S"), 7.5 parts pol ypropyl ene

nopolyner pellets vai |l abl e from The Dow Cheni cal
0018 n’pan{/“g &%@@% ypropyl ene Resin, 75 MFR -
parts mal ei ¢ anhydri de grafted ™
[0018%b| yprB‘pswl@Hénﬁemp%@ of avigipeetoP@ymepyieiey eenst vheradNSPIRE™ D

00 SUORE oL AP 0 e

Crmhylemﬂ aGapbnfromsTHCB4H Cladryipslopythene) Resihg a rﬁat MoR rate of

| b Thi
ol f o8 TBmbiRal O aehe) i PeRarFeed: Happeh BY 1§ FSpoglass fber
PLAREARG i laplen Qha@ | (‘2§$113‘Blé Ro§C vRiAs n@&‘ﬂingg ?ﬁ@e? hhP&esignation

equi pped with a nol contalnlgg tw n drop$ for a
StMﬁG‘iﬁ’)dlaA@EM basrrsivéighthalr4 @ngimé it plecddnimdtw einavet lapers of the 100

ded fromt anmpound
oo e st B Sriutar tiastcliuBie] T roas atout 500
¢ he BRPPRFClr lﬁlf&@cmmwe nozzle. The mol d
tenperature is 1000F, the hold tine is 15 seconds, and

00183pe bajg«lgﬁg; gsure used is 250 pounds per square inch
[ F parts produced are off vvhlte in color and

nogepeous th surface .
WOISES@ bt R BRI O sy Sh olaBr PR erf i P it ccionized
Conmar aidi 20epJreaBY & elghl 0B ZTheTMda Q&E@ée zst@%ﬁéhpf)er@éht long
i npact pol ypropyl ene copoly | NSP
chain carboxylic acid surfactant and 17 5 weight percent of a propylene-rich
propylene and ethylene copolymer (9 percent ethylene) having a density of 0.876
grams per cubic centimeter (g/cc) 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 (g/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 melt-kneaded aqueous dispersion is
11.6. The aqueous dispersion is then diluted to a solids content of about 10 weight

percent.
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114. 00, a propyl ene-ethyl ene copol yner havi ng
approximately 8.5 wei ght percent ethylene, avail able
wo cansioIites Dow Chem cal Conpany) having a nelt PéDwsSIRt/@81525

of 0.5 g/10 mn (230C/ 2.1 kg) is prepared. A 10 inch

by 10 inch glass fiber continuous filament mat
[00185pvai | abieidchoty Qoensh GoisHifitgr wotekuoub dilgasitanat h&ing a basis
MB643) havi ngg a basis weight of 450 g/n2 is placed )
bewme%wfﬁﬁﬁ gy stkerpimpregnatedovigh the dpuigd dispersipyjby immersing the
< . i o i Ny . < .
a0 EOYE SRS D RS BRI 5 T ichiBafs BEB e Hepersion
[ OB cedsxdinpdreob i ADABE] tAdripqife o Thepodtied| @it 3 then dried in a
di spersi on conprises 80 percent hy weight deionized .
waEHCEh RESIBON Fht CRmtecHYn Rusymaindaisddl. TUPHe faod imjautes. A dried

comr:i 2 ' 2|, : in carboxylic
ac‘{ggﬁg%r%fe %g? g}%ﬁgﬁg&%%%%ﬁ [ é%@lﬁé}r%gent of a propyl

001sEE U5 R B AT SR RSB oot
cemisPIREM 160/160D, andadle Tt The DWW EhdnicARRIMAHPBLving a melt
condi tions of 230C and an applied | oad of 2.16

ki floy rateney 06f 2/ DB myp 42406 10kg) i nienased. (Gha nprpenajed mpfels then
av, i ' f i i i t )
ISR G A KD PERECS, L Spfi Ao s v
of conbdidaeddt ik ngacsdataghoeo 390 diss pad sibont 11 30°TL £&. apbieximately 5
aqueous di sger Si En is then diluted to a.solids content _
of MHWEE 1dMGEFYHIngpErSesintprsed Sirmapiperic HEriysy My be used in

i otd chidigr continuous filanment mat having a
bg\gs;%illg We%?pgﬁt of 450 g/n2 is then inpregnated with the

i | ut di spersi on . by.i mersing. the mat into the
10018 oo ngh " RRARTP SGHIPRTE BRI, PEBollis gppauct of
t hex a9 6leghidhs Betebr exeRsE clipsERItsdsOfich Sis Al dhemeldnga®ion to break,
drip off. The wetted mat js then dried in a vertica
pod kST §¥nsila staeneln vae highAT BRRIA! 1EFAEEE ned at  1000C for
5 mnutes. A dried coating weight of approximately 30
[00188) 2 ikxaaghé @ved. [00186] In a separate operation, a
100 rail sheet of an inpact polypropyl ene copol ymer
[00189] NSPI R-aiumgoubpdl4ledia, digietsidrabdsed bHn arplditiecRaviriBhestiogalzed PP

Co an}:lﬂ@vin anelt flowrateg,of 0.5 g/10 m n ™
( d@% ¥6kgPPg%O(Er é‘ﬁf%rpepdlMﬁfﬁQRi npreatsedrapaied; s YRRRIFY

I et ) |
PR BER IO EE 2ol e, B PR BRLt of st 5

presightgtereenbantd H0@ltFkiv afi2f ddyoint (2BPODQ. Fiokg). PRIMACOR™ is an
m nuytes.. The resultin I

fgﬁﬁ%@%ﬁ%ﬁ%m SOOI G757 PRt gl 20.5 weight
VatdrQine aal@R infeldt BRSof approximately 13.75 dg/min (125°C, 2.16 kg). The
VERSIFY™ DP4200 / PRIMACOR™ 59801 dispersion is produced by
simultaneously feeding DP4200 pellets at 13.9 1b/hr and 59801 pellets at 2.9 lb/hr
into an extruder feed funnel. Deionized water and a 25% (w/w) aqueous solution of
potassium hydroxide are pumped at 19 and 8.3 cc/min, respectively, combined,
heated to about 160°C, and injected into the extruder barrel at the emulsification
zone, where the barrels are operated at about 150°C. Deionized 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™ DP4200 /
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[00187] When conpared to Conparative Exanple 1, the
conposite product of Exanple 6 exhibits better
worasasi’s@al properties, such as hi gher el ongat POTYUSD07/081525
break, higher tensile strength, and hi gher inpact
resi stance. [00188] Exanple 7 [00189] An aqueous
PO PRIMACOR dl $¢801 siispershasied ©solalskbarbt 6f 586 weight percent, a pH
unfynctional i zed PP (VERSI FY(t.m) DP420 and
PRP?"/AW( 10y asedenesap papiciesize 9E @W&Q Hjicop4p guegsyred by a
a |-ane
Coﬁegﬁ%ﬁl‘g?&g% E’? %@Wzél gﬁﬁél%ﬁ%ﬂ?[@ggnﬁhﬁf‘g%l e Ie-gan particle
25 sidg Aivided(B3BOMmBer Ibeakgprti dRRIMAGDR(S thani2s an
et hyl ene-acrylic acid copol yner having an acrylic acid
[001999Nnt enthefyErbaey "2 oMAvei PR INECORIY SURd ﬂlsgﬁsionfﬂs‘m{uted to a
approxi mately 13.75 dg/mn (1250C, 2.16
VEF@I‘EY?QW}N DR 2Bt /IOPMemhm(qem 5@8@11’[1611@{%@1@3?0 povigg strand

SO A RGO A e BB DGR Tt 5hRufd srom he

exbﬁmﬂe tof h eaddfrd boBbin. "D&j oRingaspyitddahroagh tige a%ﬁ%ds%éﬁnoplasnc
aqueous sqQl ution of potassium hydroxi de are punped
19dispersign PycPrabpder ddipawili ol upit 4 grplerfd @, feﬁfe%ﬁr@anw@ (f/min.).
ab ]

e tir AR P ARLR B, B AerbEd Rbmhe conted
opetratdey camtaabwuh afBOO@o ietronbae dChwat arstrinsd Buyniedirad a forced

90 cc/mn, d to about nd.ipjected into

© s GXEH BT Bt 111 Cmpoaitee 8 [0 For b gh et Spyds passed
bapigl $ s &p@m@y@%@tguﬁi@@% Ge aRuElGH (A wngﬁﬁfor a one
is controlled at a pressure of about 300 psi'g. The

r eguute ﬁ@ld@%ltm\q tnﬁheDP!EZlO@n /tPRIOmOGﬁé twﬁter5198imfen off and the
e PREH 2 ot it iR 686 S 08 oot Bnacaigm toeoven
si zekpiduahe ke Qofﬂanmi Ciibglﬂne’iscoﬁﬁﬁé Uheade ?}bsﬁ fiBe&KITRB coated strand
Coulter LS 230, and a poI di sper si B{é‘ defined as the

voﬂﬁlﬁ%lyr?géi?oﬁé?talsﬁéffeﬂ%tlbz‘é lgiof icerted Bhast lerhumber nean
particle size) of less than 2. [00190] The VERSI FY(tm
[0019BP42001 aPRPMACOR¢ratjort 3BO Toatied ﬁ&mé]eomf ksdifibatseid subsaquently

solids conte bout .10 we er cent
cotoriL S gl rEof ity soiRa el Rerhe imghodegnoragto those
avgtiiliabinahé k@®@m Sai nt - Gobai n) is unwound fromthe
outsi de of a standard bobbin. The roving is pulled
rou her - i ' [
1001928 Bt 5@ oA G Rk 1 0P BPSHE ko ShaRBEL B pfens copolymer
m ﬁNS@IKE i hl4)00 Aﬁallablelfmmﬂ“ﬁe B ﬁ:hana;aUCempmy)gamhg a melt

oy "BiEicor G H I iy BT VG P sRs o Bl Fag i then

i Splﬁb’é& BeGwkdt Qv Alaf Q% 68 thel 00 AN PP FRENTAENEMAIRichBstructure is then
tenperature of 1800C. Inside the oven, the strand is

paswedlidated in a press at about 500 psi and about 170°C for approximately 5

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 polypropylene copolymer sheets.
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over a series of pulleys and guides to provide a
sufficient path Iength for a one mnute residence tine
wo pooslosr7even. | n the oven, the water is drivenpOf/SENT081525
t he propyl ene polynmer softened and fused. The dry
coated strand energes fromthe oven tacky due to the
[00194Df t enEghrpsie@rer coating on the glass fibers. The
coated strand quickly air cools to a stiff, flat

[00198pndl eaRfaqEQRE %gly%iéﬁsdl%eps%r?bas[e@ QA% ?ﬂtﬁoiaarﬁﬁr[faﬁ&fo‘ﬁahzed PP

operatlon the coat ed ndl e of gl ass ers I1s ™
suﬁé@wgm MyDR&R0SN andtHRIMAoﬁJ@RI “é|59sabm prep;ﬂ‘edlg The VERSIFY

known t Qse skilled
BP0 PPRh AN S vt b draficsl B imblnspisty Teecing
ShEPBrZOZ‘f Albtd BTP@?D 19%%6‘3%1)??@1]6@@@@?)9%% into_an extruder feed
(INSPIRﬁgtn) 14. 00, available from The Dow Chemni cal

Cotvparly ) Deiguized Watenr@nd a 2B e aqusbusdbutgynid petassium hydroxide

(23 2. 1 [ P The..biaxi al o
o e Bl LR BT BORL rrEHe Tt oy Bpbefipnde sbSR 160°c,

Thzhﬁl IBROGIIED t8d EHAIdYF Bartcs at e RnEKMEQHILE 2bRE WHeréthe barrels are

press at about 500 psi_ and _about 1700C for

apprestehitryt Bhinubsionizefavatedupempe! ¢ Mse/min, heated to about

d e1 fH el Qrﬁfiuﬁﬁ J&‘Pefd“i%' B %%&tg%c?ieg @Fﬁ%&ﬁ %hé%}’ i3 ?1 g’t?o% \'ﬂfﬂ?re the barrels

various applications. par ed npara
Exaapberated at hisowe 8O0 Progupr dillitioh 150€EonE)0HBﬂ)htei pressabg &ff dbsut 300

el BHg B KR SR S oF oA PR RSt Fosondigpersion hed o
hi GINGE chABACHE $186 b AR %@roeﬂ—th 'a%aHTBf" Rt q@% b didifie-mean particle

presence of an unfunctionalized ypropy ene LE]'ﬁase
whiiesh OﬁwJDOptr ol decxbetasemeemghtbwba IBetcynmnttﬁouItee ESni’éOI and a

okt B RRRiSEGIS0RRE 5 O P B e s BETCorT & AR oy ghe number

bl @6sh Sdrtidd sief siedsithaad | TRIVER SAERSHBYEA0M PIDRAROBR ™ 59801
and PRI MACOR(t 59801 is preFared The VERSI FY(tm

DRigesipn P ersplidssmaeent af dwet §9 wrighspgesduced by
si mul taneously feedi ng DP4200 pellets at 13.9 | b/ hr
[00196hd 59804ompmubet elas @vig birtnd iint@epmedxtsingd eonfeadonal glass

f | . Dei t d 5%
B e gre Filags KO iy Gk Sbod e s b obiDas Cxgng dee bushing
8. 3r GRé NHldys hBSITRGHHYE operafOTDIHRCHherhoRd %11&@ t%ﬁ%ﬁ the dilute

1600C, a injected into t extruder barrel at t
erMEESfHY: DBﬁZ%nléRH\M@DeR HE 8Bhdispdrsionr é@pwmﬁem@mto and

1 water 1s
nedt i 08 st S UL NR Ry e e e o Rt witn o
baﬂmcebpcaymtamlp@r.lmielm sEREd sl &1t a tfth@ed @il beS mAlifained at a
operated at about 8Q00C. Product dilution is controlled
atleRPHRBES af &3QC. Anda thgmyen, the strand is passed over a series of pulleys

and guides fo 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 quickly air cools to a stiff, flat
bundle of coated glass fibers.

[00197] In a separate operation, the coated bundle of glass fibers is subsequently
woven into a biaxial fabric using conventional weaving methods known to those

skilled in the art.
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psig. The resulting VERSIFY(tm DP4200 / PRI MACOR(tm
59801 di spersion had a solids content of 51.6 weight
w@eosent7s6 a pH of about 10.0, a vol une-nmean papr¢T/TE®07/081525

size of about 1.0 mcron as neasured by a Beckman

Coul ter LS 230, and a pol ydispersity (defined as the
[00198D] unElTEaPaReS dﬂeﬁd’tfbnﬂi 260 thivdhdedb iy ifnbect RoHd) eﬂmiﬁpropylene

partlcle 1 ze) of less than 2. The VERS| FY(t DP4200

BRSPREOR( Pl 458 amailghledenma iTha Doy Ghempic @Iap@yé HRYigg a melt

co 1

coﬂé‘?%guéf SPL0 G0, REEF obrepadd, e, Bprigt fbric is then

C opaestlt hedwaedn teptoalagersafi tHealdiOunil BF shetth Adss kamd\nncﬁlcstmhms@s then

skilled in the art. Upon exiting the bushing for th
gI cpnsoldlatask 4t URTESSy ARt 08nPs tand fhobAd0dy éorpapmrezsumately 5
thepndidb &, Fllé)g FeY{tbrd Qﬁ’éﬁf?}?lajsng W%}F% used in
5980 | spersi on. Imersing 1nto and exitin ﬁ
bavmum@xm@g$UMuQU|d is renoved fromthe coated strand
by contact with a fluoropolymer w per. The wet strand
[00199% pul hedhdtapeousdy,§ O efl Bbre @VieTlimBntRtAidREdd derd@n may provide
tenperature of 1800C. Inside the oven, the strand is
pa@@maPSW@ﬁ= Betods.eandprislas| kayans gaodmerfernanse ppolip eintended
nt t t
o D2 apg Bt i o Sflctth el SEP A e fibrous
ansintchfresphaymg ereornabiensrinpeived nafihendelbstiag, rediliends ydhesion,
coq%ed strand ener%g% fromthe oven tacky due to the
FRBAEECPONPRET ™R ‘th on the glass fibers. The
oated strand quickly air cools to a stiff, flat
[00208hnd| e“ﬂﬁledbgnié@n@4>la£38 b¢q@e¢e§0ﬂl{e(dowgh]reamctams@eb@nta«ﬂ @umber of
%mg(gdn%g 3/ \NO§ Osq( l?egit 21%' gﬂ%earp fha‘gll r%a%e fl%erfs thls disclosure, will
coaippedstﬁatemadt Mﬁaw:rmgadmtaﬂit@dﬁn Kizodgvidea \t/}lﬁels ﬁoslk?lﬂde@ﬁi‘t iffom the
the art. £00198 In a separate, operatlon 0O m]

sh&epe Sf }gﬁnyerﬁglg@tas @gﬁg}gs%ﬁ;reﬁm /ﬁﬁogbyg @n@e scope of the invention
(1 from The Dow Chem cal
Co%@gndﬁ%%?%rﬁ%ﬁﬁe% at%&gév(\; c?%%% of 0.5 g/10 mn
(230C/ 2. 16kg) is prepared. The biaxial fabric is then
pl aced between two | ayers of the 100 m | PP sheet.
Thi s sandwi ch structure is then consolidated in a
press at about 500 psi and about 1700C for
approximately 5 minutes. The resulting gl ass

rei nforced thernoplastic structure may be used in

vari ous applications. [00199] Advantageously, one or
nor e enbodi nents di scl osed herein may provide

conposi tions, nethods, and articles having good
performance in their intended applications. For
exanpl e, one or nore enbodi nents may provide fibrous
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structures having one or nore of inproved stiffness,
elasticity, resilience, adhesion, shape retention or
wa@oonpasi7bé | i ty. [00200] Wile the invention haBChesmwo7/081525
described with respect to a limted nunber of
enbodi nents, those skilled in the art, having benefit
of this disclosure, will appreciate that other
enbodi nents can be devi LeE0AMMSEh do not depart from
the scope of the invention as disclosed herein.
Accordingly, the scope of the invention should be
Vﬂwikcﬁhh%? only by the attached cl ai ns. CLAIMS What i s
claimed: 1. A nethod of forming an article, the nethod
conpr|5|ng appl yi ng a conmpound to a gl ass-contai ni ng
1. sAbsﬂhai@ﬁhnhmg@cmpmﬁmdh@mmﬁmd@pmgﬂmag aqueous
di sper si n conpr|3|n Iastl (b
a di Sp@p at QWP?L%dn 0 aae Ig{ass ccgggl Sy stra? the cz)mpound
renovi fnpgisingeast a portion of the mater 2 The
met hod of claim 1, conprising renoving at |east 50% of
the water. @aqm@usrﬁbsm%ﬁoraplawﬁ 1, wherein the

article is at é&? g?; rcent glass based on a
total weight of e @u §§Pa é?gﬁhe t her nopl asti c

resin, and the ditjpelispeoionsdabiizingaggtagént. 4. The
nethod of claim]l, wherein the article is at |east 94
wei ght per cent gﬁ%§§‘%ased on a total weight of the

SubStT alhfon i\ 1434 gRALASH e sl N, and the di spersion

stabi I 1zi ng "agent The di spersion of claim1
wherein the thernoplastic resin is non-polar and the

2. dTbpmetiodrnf skhabill caripripirgrentovirng abdtasr 20% of th¥veateret hod
of claim5, wherein the thernoplastic resin and

dﬁ“ﬁg fchr?g toﬁ' Slémqlll 'erre]:gq t?x% %\A}]clé Qr meta 23&%%1%/t&%éceg{1@§s%%ased on

of’ c erein

| gaghl Reighe 6f 0B thSstﬁa&ﬁ tMﬁﬂlefmdslﬂmlctrSsih rend thedtspegion stabilizing
havi ng a thi ckness of between 0.1 microns and 100

n#gdbns. 8. The nethod of claim 1, wherein the

renmoving at |east a portion of the water results in

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 dispersion 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 1, wherein the removing at least a portion of the water results in
a coating weight of between | gram per square meter of substrate surface area and

100 grams per square meter of substrate surface area.
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a coating weight of between 1 gram per square neter of
substrate surface area and 100 grans per square neter
woboosobsts at e surface area. 9. The net hod of clPETU$2007/081525
wherein the thernoplastic resin conprises a
pol yet hyl ene honopol yner, copol ynmer, or nultibl ock
9.1 The mpahgdvef clain Polwipieip the fecrMopRPRd YRBI coripiek YW Bslyethylene
or nul tibl ock interpolyner, or conbinations thereof.
1bomaPRIYIREE hoePPelyMarai 19F 9, MiHibloskn {HEPeIBICHD PR asPely¥propylene

FRPRAPRERSRl 6, o TR AL, 6 il

tenperature under |oad between 75C and 110C. 12. The
10n#héodttod of lchim©] whéngnt the thecronplastsd ragin ld mobi-prgait he
article directly to a fabric w thout an adhesive 13.

UnabE et 5 Res 3 B g Tner Paores i ope o e defection

cwﬁﬁﬁmﬁeaxhd&madbme@ﬁsm%aqtmm conprised an
aqueous di spersion conprising: (a) a polyolefin having

deformation tenperature of |ess than 1100C,

12d?§%é@e§h% ok elaun | §i, Apriber sgpapisingnpindieg %taéflwlmd(?ﬁ%etbhto a fabric

hSARAN arts a nodified property to the
G@étrate gﬂv ‘wherein the substrate is fornmable. 14.

The article of claim 13, wherein a thernoformng
13t Anpeticlé coepoding:he article is within 500C of a nelting
t enper at u e of the ﬁ@ yol efin The article of

cf di FHij%n FhErere Wi 2nRstien 8§ apgﬁgﬁeqopgplqlgg Jtbiglgs pvherein the
one c%ﬁ{p%ﬁﬁ@ﬁ thé @R BodE AR BRPSIk&T éﬂqﬁqu@gusacgmlé}{‘c&n%nsmg

a second substrate, a tensile Strength
conpat i(@id pquoleﬁmba\amg adblesnationftomperatureof eprethar 11Q0e

of cla wher t.he i fi,ed property has a val ue
at Ieagghfgafr}ea%%?h?ﬂ%ﬁg?g@nﬂncontacted substrate
17. Theg)aratdrcl e of claim 15, wherein the adhesive
force of the article is between 0.7 and 1.1 Ib/in. 18.

THBeIgH the camppund igipasty 8 magHesdgrepar tydo Hs spbplegte;mnd
@ﬁgygﬁﬁg Bl etdlafiae honopol yner, copol yner, or
mi K

I nterpol yner, a pol ypropyl ene honopol yner,
copol yner, or nultlblock i nterpol yner, or conbinations
14t hee e@ﬁlelﬁ claimel nliecdie adhemioﬁbrmif]@tenmﬁ:eatmiemftt]hEEaﬁicle is within

p I as . a heat flecti t enper at ure under | oad
iccpeete PELIE R ST R

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 claim 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 IbAn.

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 thereof,
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20. The article of claim 13, wherein the
gl ass-containing article has a basis weight in the
w0 acvgesfisom 25 to 1000 granms per square neter.PCLUA07/081525
article conprising: a conmpound in contact with a
portion of a glass-containing substrate, wherein the
19c Gip curtide atf ddim 18,nwhatincthet mdydlafin besrprieaedefdertion temperature

aqueous .di sper si C lsing: (a) a thernoplastic
r eﬁfoa@g’ft“%eﬂﬁégcg?%‘fgﬁ(g&abi li zi ng agent; and (c)
wat er wherein the article is at |east 92 percent by
20VEhS Aic ! F$ai MABE WHRFLiR tHeQdI &ds-0BESIh g Sticld¥®is a basis weight in the
gl ass-cont ai ni ng substrate, the thernoplastic resin,
arnege ﬁeﬁlﬁﬁpéﬂggmmsmaﬁt mgteagent . 22. The article
of claim 21, wherein the article is at |east 94
p wei ght gl ass based on a total weight of the
2191@‘{5%2@?:%%%& |I}1S|U%g substrate, the thernoplastic resin,
amdoinbeurdi BpesBad Wit alidriidi B aageRtcoRRinidd uttthict Mherein the
of claim21, wherein the article is selected fromthe
gr o Gpmpews & thaldme pf peptacting sampTaidsin aggoasslispgrépn comprising:
fabric .l e of claim?21l, wherein the
gl ass ?ga%%gggggsgtfc;%gﬁ 25. A coated fiber, conprising:
a conpdyadispersoontdizing ddeng apdrti on of a gl ass-based
fi ber, gher ein the conpound at the tine of contacting
(:orrpri%C galgh aqueous di spersion conprising: (a) a
the i esin. : : s .
D e R prnOb P e B! & 1 gt of e
bet \wesrcontainthg3Bibatrde,oths thamdplabiér edsin, and thcdispssioofstahilizing
coating |layer of the conpound on the gl ass-based fi ber
ran&% fromabout 0.1 to 10 microns.26. The coated
fiber of claim25, wherein the thernoplastic resin
22COlgpartisle 9 f alapn Ry otwhéretn thawitiRg: i@ Mﬁ@@ﬁ@f&%ﬁ%@ﬁi #Abss based
bet ween 75C and 1100C. 27. The coated fiber of claim
29 a\fplak aieighf 9é thh glepopnigiving subgirate. dberprangeslagiic resin, and the
p : | ymer, copolynmer, or nultiblock
i%%%e?%g%%/tgn@%agqg%ﬁypr opyl ene honopol yner, copol yner,
or nultiblock interpolyner, or conbinations thereof.
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, wherein the glass is type E-glass.

25. 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

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

ranges from about 0.1 to 10 microns.
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28. The coated fiber of claim27, wherein the
thernopl astic resin is a non-functionalized pol yner.
wQ@00sks17as ti cl e formed fromthe coated fiber obPCTIS2007/081525
25. 30. A nmethod of coating a fiber conprising:
appl ying a conmpound to a gl ass-based fiber, the
260 @hpooutel Gbenuti cbiimg2 s, avheadin elm.lﬁieﬂh@ﬂﬁtlsiraﬁn comprisesiangplyolefin
) .a thernopl astic resin; g er si on
%\Bw ?}“w@ & POy e(%ﬁenwét %fm ing at |east a
portlon of the water. 31. The nethod of cl ai m 30,
2MIRE etdarddngib@PRIY RGnC 98P W IRESH ﬂfémtl?é}ﬁ]b stk frbé%?r compnses a
strand wth the aqueous dispersion; and passing t
f plgethylene hgmowls{maplcngddm@r,m mlﬂﬁblo@']h entenpblyortr,of polypropylene
fiber

bV S s S RIS e i nagions fherat

30, wherein the glass-based fiber is a continuous

28f Thetoséd AP of3taimALT, aFtickdih EhCBBRdBASNY rest id £ASE-[BRBonalized
| ayer of a conmpound di sposed on at | east a portion of
aP@WH@é-containing substrate, wherein the conpound
conprises: (a) a polyolefin having a deformation

292 tﬁg@:ﬁ?&é erﬁllefrohﬁéé chgt@&‘mﬁ%é@&%m ng (b) a dispersion

I zi ng agent erein e conpound inparts a
nodi fi ed property to the substrate; and wherein the
30s Abaethad ef ¢mitihpnfihbl en3Fisinghe article of cl ai m 34,
wherein the art cIe1 s .at ast . 92 wei ercent
gF%&“%&&S’&‘pBW Ot &1 %?Jg ST FREPY “to 8t he
t her nopl ast headiREhddispslot BEmpiigRer si on stabili zi ng
agent. 36. The article of clalim 34, wherein the

t her mopl astic r et A thamephstioresini onal i zed and t he

di spersion stablt %kp%fggﬁhﬁﬂhﬁﬂﬁgﬁéﬂ%%%§|Ized 37.

The article of c erein ‘her nopl asti c
resin i s non-pol @) warg; t he di spersion stabilizing
agent is polar. 38. The article of claim37, wherein
t FrENQiE #eAsha PTEiop @5 the YHeF- di sper si on st abi | i zi ng

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 is 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 formable.
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agent formtwo distinct phases. 39. The article of
claim 34, wherein the article has a nelting
wo eopesersar e of | ess than H QOC. PCT/US2007/081525

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 is functionalized.

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

dispersion stabilizing agent is polar.

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

agent form two distinet phases.

39. The article of claim 34, wherein the article has a melting temperature of less than

110°C.
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