AQUEOUS DISPERSION, ITS PRODUCTION METHOD, AND ITS USE CROSS-REFERENCE TO
RELATED APPLICATIONS [0001]This patent application claims priority to U.S. Provisional Application
Serial No. 60/497527, filed on August 25, 2003, and U.S. Provisional Application Serial 5No.
60/548493, filed on February 27, 2004, the disclosures of which are incorporated herein by reference
in their entirety. BACKGROUND OF THE INVENTION [0004] Aqueous dispersions of a thermoplastic
resin of various types are known in the art. Aqueous dispersions have been used in a wide variety of

fields since an aqueous é@p@%@%ﬁgﬁ@é@? Pﬁ’sﬁ?ﬁ)‘%‘ﬂcﬁ\? ﬁ&iﬁ@gﬂfmﬁlgﬁés far more

advantageous than the ared by using an organic solven ispersion medium in
view of flammability, working environment handlingeconvenience, and_ the like. For example, when an

aqueous dispersion is coated an‘&%%%%%FE%EHQ 16 %%Eﬁ?té‘*gﬁf:ﬁ%Tﬁgﬁér, fiber, wood, metal,
or plastic molded 466614, th&hrespatecatppdidainnedaivils PSiordyite the. SubstriateAtbpliaterr Ssistance, oil
resistance, chemicgl gsistgase. EaUOSIPTARINIARCO A At selahilpRORLGiReRtenRl
aqueous dispersions of a thermoplastic resin have been produced either by a process wherein a
polymerizable oAy siitivisisd pasisbairmaterafts Boiyhsenseanyierhinkisrs perormersedion in
an aqueous mediuiB-#ntbe Rrasance Bl 20:Eispersing agent, or by a process wherein a molten
thermoplastic resin and an aqueous medium, and optionally, a dispersing agent are mixed by applying

shearing force. The former process is aggesiiaemth 15e disp@nirgesthe limited number of the

polymerizable monomers that can be used, and hence, the variety of the aqueous dispersions of the

thermoplastic resid M4t caf BEProdiseEaions Rhi e ARladimEgsin of various types are known in the

art. Aqueous dispersions have been used in a wide variety of fields since an aqueous
10  dispersion prepared by using water as its dispersion medium is far more advantageous
than the dispersions prepared by using an organic solvent for the dispersion medium in
view of flammability, working environment, handling convenience, and the like. For
example, when an aqueous dispersion is coated and dried on a surface of a substrate such
as paper, fiber, wood, metal, or plastic molded article, the resin coating formed will
15  provide the substrate with water resistance, oil resistance, chemical resistance, corrosion

resistance and heat sealability.

[0005] Conventional aqueous dispersions of a thermoplastic resin have been produced
either by a process wherein a polymerizable monomer which is the resin raw material is
polymerized by emulsion polymerization in an aqueous medium in the presence of a
20  dispersing agent, or by a process wherein a molten thermoplastic resin and an aqueous
medium, and optionally, a dispersing agent are mixed by applying shearing force. The
former process is associated with the disadvantage of the limited number of the
polymerizable monomers that can be used, and hence, the variety of the aqueous
dispersions of the thermoplastic resin that can be produced, is limited. The former
25  process also suffers from complicated control of the polymerization reaction as well as
intricate equipment. On the other hand, the latter process is applicable to a wide variety

of resins in relatively simple equipment.

BRIEF SUMMARY OF THE INVENTION
[0006] In one aspect the invention provides an aqueous dispersion comprising (A) at
30 least one thermoplastic resin; (B) at least one dispersing agent; and (C) water; wherein

the dispersion has a pH of less than 12. In another aspect the invention provides an
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25 process also suffers from complicated control of the polymerization reaction as well as intricate
equipment. On the other hand, the latter process is applicable to a wide variety of resins in relatively
simple equipment. BRIEF SUMMARY OF THE INVENTION [0006] In one aspect the invention
provides an aqueous dispersion comprising (A) at 30least one thermoplastic resin; (B) at least one
dispersing agent; and (C) water; wherein the dispersion has a pH of less than 12. In another aspect
the invention provides an aqueous dispersion comprising (A) at least one thermoplastic resin; (B) at

ieast one dispersingagent;ahd(6) uaBHWiPTAIn I, AIPRRISIRABH ANOUITE QUcradR Rarigle size of
g er aspect, t rsi

less than about 5 pm. In some dispersions according to either ; e dispersing agent comprises
less than about 4 FEREHESFSFRGGRAE S S sh T et tisperion Mmervelyms Ry FesrPani g6 Fies

dispersions havinggigdd @hd 2ntessnthendisher sispAlsasNRs RNIUN 8 AUL HREQ DAL GIRIZeOf less

than about 5 pm. Some dispersions that have a particle size of less than about 5 im also have a pH of

less than 12. In stifESH P BRBSEinTEht LA S RANhErdiFH ALY SroEtasthaat e afeiedh befige
particle size of lesshthanddstiatrdspm, Jandmehdspinsibes dispegsinglagert coraprigesdessthanibout 4

percent 10by weight bassd:on (e weightof loe lhsrmaplastic resin, (007 In,some disparsions the
thermoplastic resin is an a‘iﬁha-oﬁeﬁ%n n erpofymer of e )ﬂene With'at [e3st one comonomer selected
from the group comsisitiy sofead€4eS20dineboublanchetioheyelic phkné less ahagtiglehe ssilybtbempound,

such s viny/ acetalg, a1 & SomPaNBaERiesaiAd U IATRUAIRGTEHR WRIEIR B A.L1-C20

linear, 15 branched or cyclic alkyl group or a C6-C20 aryl group,. Preferred comonomers include
propylene, 1-buteribaaheutny/IHmbeid yehacin dbslisnsesnerfieent aosthyidsperr e, dhonbhteprecnt

1-hexene, 1-qgtengy L-denenss-ans drdadasenemnineomepamRadiments, the interpolytner of ethylene
has a density of less than about 0.92 g/cc. [00081In other embodiments, the thermoplastic resin

comprises an alph -&#?Jin %9 iQter;aol er oftgrqgglenelwgth at .Iegst one.comonamer s Iecte%ffrom the
group consisting oFb et Iene,sa%z-gi%p fng%r, branched Solrccrfl;é ic %ﬁéﬂn%?aan %11(1310%% aﬁgj?épresented

by the formula H2CRTHR WikrdiderioaccrmmpomipleipletiednEpadtier ey whgiFgte ) ara€6-c20
aryl group, Preferrggegarpnensers: ivgtud ety ians, diueneindt RathvirdyirRas4imetivddpentene,

3-methyl-l-pentene, 1-heptene, 1-hexene, 1- 25 octene, 1- nd 1-dodecene. In.some
embodiments, the EnoR SIS SRCRTAL Bt PR WA PR bk Db PERoent o
the interpolyrhgr. lhrsorhel embpdimakys, gaoppopyictie-@ihytenginter fifmerdisquefemed. 008 Some
interpolymers of p@Byﬁ&%,thﬁké{&é{5§fﬂléﬁﬁ?1r-%ﬁ%l|4§é, emQﬂ%@q}al%p@%@ﬁxt&%@péjaro'efin

intemolymer comprising 5 to 25% by weight of ethylene- .
heptene, 1-hexene, l-octene, 1-decene, and 1-dodecene. In some embodiments, the

interpolymer of ethylene has a density of less than about 0.92 g/cc.

[6008] In other embodiments, the thermoplastic resin comprises an alpha-olefin
20  interpolymer of propylene with at least one comonomer selected from the group
consisting of ethylene, a Cs-Cyo linear, branched or cyclic diene, and a compound
represented by the formula H,C=CHR wherein R is a C;-Cy linear, branched or cyclic
alkyl group or a C¢-Cyp aryl group. Preferred comonomers include ethylene, 1-butene, 3-
methyl-1-butene, 4-methyl-1-pentene, 3-methyl-1-pentene, 1-heptene, l-hexene, 1-
25  octene, 1-decene, and 1-dodecene. In some embodiments, the comonomer is present at
about 5% weight percent to about 25% weight percent of the interpolymer. In some

embodiments, a propylene-ethylene interpoiymer is preferred.

[0009] Some interpolymers of propylene that are useful in particular embodiments are
propylene-rich alpha-olefin interpolymer comprising 5 to 25% by weight of ethylene-
30 derived units and 95 to 75% by weight of propylene-derived units. In some

embodiments, propylene rich alpha-olefin interpolymers having (a) a melting point of



30derived units and 95 to 75% by weight of propylene-derived units.In some embodiments, propylene
rich alpha-olefin interpolymers having (a) a melting point of less than 90C; a relationship of elasticity
to 500% tensile modulus such that the elasticity is less than or equal to 0.935M+12, where elasticity is
in percent and M is the 500% tensile modulus in IvfPa; and a relationship of flexural modulus to 500%
tensile modulus such that flexural modulus is less than or equal to 4.2ea27m +50, where flexural 5
modulus is in iIM1Pa and M is the 500% tensile modulus in MPa are preferred. In some embodiments,
the propylene rich alpha-olefin interpolymer.comprises 6 to 20% by weight of ethylene-derived units
and 94 to 80% by Wgé’ﬂ%P Brgbﬁe’f?g%écérﬁég’d gﬁ]ﬁ%.sﬁﬁlgfhtgr BRI ARt UBIh SHS e dhhrBfg 8 to
20% by weight of ethyileheidesyécnnitsqanict®R. 86 BAYS Hywivaig blzed gropylepercerivwad Mhitstiare

fen-ed. hi still ' , isi % ight of gihylene-derived
prefen-ed. hi still affyey, 10, emMadMEnty Mﬁy@&&sacr%ﬁ%&o&ﬁgléﬁé%ﬁ%( n?é’%‘ﬁ‘g%s?rén?u ABihyeng-derive

units and 90 to 80% by weight of propylene-derived units. | other emb ents, a
propylene-rich alpRetHes furichso Rneptradedin prises thaegpsigmbiodt propylead adgratlegstbne
comc;nome{] sslecfggdmmimﬁ §IoK arﬁqafsiﬂimgs@b%hw@sn@ ﬁledu% 19 4B ﬁ'@Bﬁa‘f@i@JmShWi&:i@in Ithe
copolymer has a ropylene content reater than ole percent, a weight average malecular
gt (v of oMM IBNHCTR 00 B URI 00 008 Qg P BPLGEh GRUIAF br GRS
average mqleculalwmiglg hﬁ@hﬂe(mwmoﬁﬁt@am@%m &%tbyabcinghﬂoifspmgﬁ&nee&ef@&ﬁl{bﬁ&ni&
propylene-rich a'pQ@fé?'@&%AH%&?&Y%&EQF‘%‘B&B@%% fysien, %glq@%gpptpggﬂﬁg%uggg,géqug{seferabIy

from about 8 to about 80, or more pre érably from about 30 to about 80 Jig as determined by DSC.

[00121 In some erfibdinEn) ' thuiTeiet SHePinersBpRrie febitih gscarepiREsinitiPof s Sitifan about

50%. In othen @mbgghmenishethsialibiprenges froroapputadsioakail 4% frdiamiahadt 5% to
0 ; ; ; : . :

about 40%. 25[00%%]{%%%%@9}%? |ts&er1'_solngqe%g_e£%cagut}§tused. However, in particular embodiments,

the dispersing agent comprises arleast o carbox}’ﬁc amé', a salt of at least one carboxylic acid, or

carboxylic acid ester or salt of the carboxylic acid ester. One example of a carboxylic acid useful as a
dispersant is a fath &l suchhLMBnERedbentn doRaPyieRersl SHbbatREN TR ¥R acid,

the salt of the carh@xi¢sacideopolymer of propylene and at least one comonomer selected from the group
consisting of ethylene and C4 to Cy alpha-olefins, wherein the copolymer has a

15  propylene content of greater than 65 mole percent, a weight average molecular weight

(Mw) of from about 15,000 to about 200,000, a weight average molecular

weight/number average molecular weight ratio (Mw/Mn) of from about 1.5 to about 4 is

preferred.

[0011] Some propylene-rich alpha-olefin interpolymers have a heat of fusion of less
20  than about 80 J/g, preferably from about 8 to about 80, or more preferably from about 30
to about 80 J/g as determined by DSC.

[0012] In some embodiments, the at least one thermoplastic resin has a crystallinity of
less than about 50%. In other embodiments, the crystallinity ranges from about 5% to
about 45%, or from about 5% to about 40%.

25 [0013] Any suitable dispersing agent can be used. However, in particular
embodiments, the dispersing agent comprises at least one carboxylic acid, a salt of at
least one carboxylic acid, or carboxylic acid ester or salt of the carboxylic acid ester.
One example of a carboxylic acid useful as a dispersant is a fatty acid such as montanic
acid. In some preferred embodiments, the carboxylic acid, the salt of the carboxylic acid,

30 or at least one carboxylic acid fragment of the carboxylic acid ester or at least one

carboxylic acid fragment of the salt of the carboxylic acid ester has fewer than 25 carbon
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30or at least one carboxylic acid fragment of the carboxylic acid ester or at least one carboxylic acid
fragment of the salt of the carboxylic acid ester has fewer than 25 carbon atoms. In other
embodiments, the carboxylic acid, the salt of the carboxylic acid, or at least one carboxylic acid
fragment of the carboxylic acid ester or at least one carboxylic acid fragment of the salt of the
carboxylic acid ester has 12 to 25 carbon atoms. In some embodiments, carboxylic acids, salts of the
carboxylic acid, at least one carboxylic acid 5 fragment of the carboxylic acid ester or its salt has 15 to

25 carbon atoms are refﬂre}g. In oﬁ)h r embodiments, the nu B}er of carhbon atoms.is 25.to 60. Some
preferred salts con‘:ﬁ)o i%e a'cartich e 8% & Q%fo%etﬁg%% %Cc?ghéis Fnsga{ct)fO égn glf%flmr% sifgl aé:é(%iooﬁ ,%Ikaline

earth metal cation Jerstenmonberyr aiky fagmmuribtheceor {00247 resttil cotidpashrisdipentdithe
dispersing agent is, sglecied:fop e arovmd 068psising afeiivien e aarpoxyin AGg RO IR and

their salts, such as ethylene acrylic acid copolymers or ethylene methacrylic acid copolymers C{OOlS]In

other embodiment§PRERSRE SHESYER RSt SrRRIRYY Befsit AfHE8NISE L PSS
srlfohnalltes srlfﬁna&e@g@@}ywﬁﬂt}dmm altbbatr sulfated: trphosphatedtpalyoxycthylprétecd.

alcohols, polymeric ethylene oxide/propylene 150xide/ethylene oxi iSpersi [ and
secondary alcohol%é’tﬁ%%ﬁg e@?démfﬁ{&%%&u e]geér?éj (éal%/?%@grgﬁd)%gg[g%ﬁg] %%%?a%&rbn%ﬁ@{ gf the

above-enumerated-dispésnertigenticesd fiko e guen ropnisinged soatehdqurisuetsp eHRS.
[0017]Some dispersians dasesiRed feraiRRfve ARRvaniagsaus Ravticle size

[0014] In still other embodiments, the dispersing agent is selected from the group
10 consisting of ethylene carboxylic acid polymers, and their salts, such as ethylene acrylic

acid copolymers or ethylene methacrylic acid copolymers.

[0015] In other embodiments, the dispersing agent is selected from alkyl ether
carboxylates, petroleum sulfonates sulfonated polyoxyethylenated alcohol, sulfated or
phosphated  polyoxyethylenated ~alcohols, polymeric ethylene oxide/propylene
15  oxide/ethylene oxide dispersing agents, primary and secondary alcohol ethoxylates, alkyl

glycosides and alkyl glycerides.

[0016] Combinations any of the above-enumerated dispersing agents can also be used

to prepared some aqueous dispersions.

[0017] Some dispersions described herein have an advantageous particle size
20  distribution. In particular embodiments, the dispersion has a particle size distribution
defined as volume average particle diameter (Dv) divided by number average particle
diameter (Dn) of less than or equal to about 2.0. In other embodiments, the dispersion

has a particle size distribution of less than or equal to about less than 1.5.

[0018] Some dispersions described herein comprise particles having an average
25  particle size of less than about 1.5 pm. In other embodiments, the average particle size
ranges from about 0.05 pm to about 1.5 pm. In still other embodiments, the average

particle size of the dispersion ranges from about 0.5 pm to about 1.5 pm.

[0019]  For dispersions having a pH of less than 12, some dispersions have a pH of
from about 5 to about 11.5, preferably from about 7 to about 11, more preferably from
30  about 9 to about 11. The pH can be controlled by a number of factors, including type or
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20 distribution. In particular embodiments, the dispersion has a particle size distribution defined as
volume average particle diameter (Dv) divided by number average particle diameter (flu) of less than
or equal to about 2.0. In other embodiments, the dispersion has a particle size distribution of less than
or equal to about less than 1.5. [0018]Some dispersions described herein comprise particles having an
average 95 particle size of less than about 1.5 pm. In other embodiments, the average particle size
ranges from about 0.05 pm to about 1.5 pm. In still other embodiments, the average particle size of the
dispersion ranges b . . . .dis ions hayin H of less than
12, some dispersié&%&ﬁ%gﬁ?ﬁ@&%%%g%gﬁﬂ%%%e?féj%%ﬁ%&p@;{é%rg f}el3 ?(r)ot\fﬁ”? g%%)gotr?’tg,%%out 11,

more preferably frofBUaI9BIE 9t ABBER 1D eTHEPBICEafP B Y HPSHEN D (P& n ERIBEPDPEREEETRS
including type or sisengidhef aseidisparsingrganikeearen.obeen\Risionf the hassiadheisalt
form, type of thermgpplastic polymer to be dispersed, and. melt kneading (e.g., extruder) processing
conditions. The pl-fgcg A Degat %gtéodt%?tﬁagﬁﬁ-s tu?%feb%;glgﬁ\}émﬁgetﬂg%é?%%%ﬁ&eéﬁ BPi%g agent
to the salt fornd betbrelmddingnit foftihesthérmopdabtisatesirsand foefingl.5the dispersion. Of these,

forming the salt in-situ is preferred. [0020] Preferably, the dispersions are characterized by a percent

solids content of legh1bpn BheekF4YeHR) QIR S IBESRENRIDBS HRYR & PEENESRliglseidsom
0 ) X : . x
about 5% to abouttzgr A’b@(xt"’%%' Siil" othsr dlsBersmns ave a &?ercent olldsg/(gf Iesthha pout

70% by volume, less tHan abolt 5596 yt\3/o uorrﬁlg, OF oM apout %/gli%e%tbsgdfl 50 %rf?f C\)/lcl)tlékrﬁle? [0021]

In another aspect ehewbditiebrsvotuhne.inVéihtideprosretsienmiathod forqrodutitsgdhesgtheorbout
dispersion comprisjg; () Metkkneading. ¢ h8hiensh apetisHuonartic @it 30 {Phakleas)ane

dispersing agent, to produce a melt-kneaded product and (2) diluting said melt-kneaded product, and
melt kneading the ¥8&Hfng mixture to form the aqueous 15 dispersion, wherein the dispersion has an
average particle size of less than about 5 pm. Other embodiments provide a method for producing an
aqueous dispersioff€ahhprisiaeptie) pptckerabeigem) dithsdsy onereevidp stthskior anoliBhat least
one dispersing agept{aRALGR i mReIHpaaded @eakictandikd) diuing sacmel:lgeadsdproduct,

and melt kneading the resulting mixture to form the aqueous dispersion to produce a_20 dispersion
having a pH of les@Hl4R)1® 1AL BRTeliTnetrBg Letioitira i et HSpaded R drshandif e
comprises less thasedhaeit-#rpeded nrdjnvieigh tnhdskabatirh éheveigihtiad thixtiennoplagstie agstoudn some
methods that provige 4 dispersion haying 8 pH. 012 o less the.dispersionalse has g volume. average
particle size of less tan about 5 mh. Some dslspersmns thathave a parﬁcle size ofleas than'about 5
um also have a pH@htesspsdihents 2rémbedimntsfof thednvitbcdsaggeotisal ifrsrmop kestieriegns and

dispersing agents desgriped,aboye (A qtiﬁb&mgeqmﬁ%m@c%%%? smethods neavidg dispsesions
having one or more of the properties described above. [t OZZJ In another aspect, embodiments of the
invention provide aqggaugbago@igﬁéw-meaded product and {2) diluting said melt-kneaded product,

and melt kneading the resulting mixture to form the aqueous dispersion to produce a
20  dispersion having a pH of less than 12. In some methods according to either aspect, the
dispersing agent comprises less than about 4 percent by weight based on the weight of
the thermoplastic resin. In some methods that provide a dispersion having a pH of 12 or
less, the dispersion also has a volume average particle size of less than about 5 um.
Some dispersions that have a particle size of less than about 5 pm also have a pH of less
25  than 12. Embodiments of the methods use the thermoplastic resins and dispersing agents
described above. And in some embodiments, the methods provide dispersions having

one or more of the properties described above.

[0022] In another aspect, embodiments of the invention provide an aqueous dispersion
comprising (A) at least one propylene-rich alpha-olefin interpolymer; (B) at least one
30  dispersing agent; and (C) water. On preferred alpha-olefin is ethylene, preferably present
in an amount of from about 5% to about 25% by . weight. In some embodiments of the
invention according to this aspect the propylene-rich alpha-olefin interpolymer is
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comprising (A) at least one propylene-rich alpha-olefin interpolymer; (B) at least one 30 dispersing
agent; and (C) water. On preferred alpha-olefin is ethylene, preferably present in an amount of from
about 5% to about 25% by.1,veight. In some embodiments of the invention according to this aspect the
propylene-rich alpha-olefin interpolymer is 5 characterized as having an isotactic triad (mm) measured
by 13C NMI& of greater than about 0.85. Some such propylene-rich alpha-olefin interpolymer
comprise 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 interpalymers haye (a Iting point of 5 less
than 90C; (b) a relfi%%ﬁcéﬁr?ﬁe VLR 1 gﬁ@%%éﬁ%ﬂfﬁ%dﬁ%%ﬁ@#?haéma% i%%}“i%ﬁg‘&él than or
equal to 0.935M+kRowitese ehﬁbﬁwbﬁmpydmgnt@wd@h@i@@ﬁa 5009elensileompdsdifstn 2R &yand (c)
a relationship of flexyral grodiis 1020000 (ensile medylygsuch thalflexusplameduiusii iegs than or

equal to 4.2e027M +50, where flexural modulus is in IVY:Pa and M is the 500% tensile modulus in
MPa. In some emHSHiiiiHy), SOBS@IORIBFIEHE Rt oA BIFPPERSEIING: @OATBALES 8Y8 2% by
weight of ethylenegdgrived smits a8)da9% 1t &Ry wright:oftpropyenarderiveddmitsudh athethe
embodiments, polymers comprising 8 to 20% ba/ weight of eth%/?l]e e-derived units and Eﬁo 8(3% by
weight of propylen8aTBstel (it PaPeoh A a0 i SHT bth SP & BESHHENIS MRT ik ptigihg 10 to
20% by weight of ettiyleresderivedlunitsMpg 8 t@)8084dupkbipeiffitoipropdene ideivedtensits.

[0023]1n other embeSITENE. 2 RIPRYEAS HEBAlheraEinINeLRRly Bef dnateamprara AfaRayme! of

propylene and at least one comonomer selected from the group consisting of ethylene and C4 to C20

alpha-olefins, wherapdihe sdpdtifasrhad i hropyientsrdlstEdsiugrvatdl thdn BBomerPperesHt: a
weight average malecusyywaiaid2 iMw)-ahieRbakt: 1008t 8eaL200,008 gk weightiaverage

molecular weight/number average molecular yeight ratio (Mwilvin) of from .about 1.5 to about 4.
[00241 Some therr#%ﬁ%%ti‘énfgsi%’sdo %ré%ﬁgr%{é-ﬁléhwaﬁl é-g}gﬁarﬁo ger%eéfgrrﬁ\éer% G in |soghseﬁect
have a heat of fusientetliessthanlabeustc80Jiyiny &foradly froneigbbef Shpalsclariged oniterd Breferably
from about 30 to ahogt8Q,J/q a5 determined LY.PRE 1aRI002 BliR SoMme e eRodineih digents,

propylene-rich alpha-olefin’interpolymer has a . ) L
polymers comprising 10 to 20% by weight of ethylene-derived units and 90 to 80% by

15  weight of propylene-derived units.

[0023] In other embodiments, a propylene-rich alpha-olefin interpolymer that

| comprises a copolymer of propylene and at least one comonomer selected from the group
consisting of ethylene and Cs to Cy alpha-olefins, wherein the copolymer has a
propylene content of greater than 65 mole percent, a weight average molecular weight

20  (Mw) of from about 15,000 to about 200,000, a weight average molecular

weight/number average molecular weight ratio (Mw/Mn) of from about 1.5 to about 4.

[0024] Some thermoplastic resins or propylene-rich alpha-olefin interpolymers used in
this aspect have a heat of fusion of less than about 80 J/g, preferably from about 8 to
about 80, or more preferably from about 30 to about 80 J/g as determined by DSC.

25 [0025] In some embodiments, the propylene-rich alpha-olefin interpolymer has a
crystallinity of less than about 50%. In other embodiments, the crystallinity ranges from
about 5% to about 45%, or from about 5% to about 40%.

[0026] In still other embodiments, the propylene-rich interpolymer has a flexural
modulus , measured in accordance with ASTM D-790-97, of less than about 50 kpsi,
30  preferably less than about 40 kpsi, more preferably less than about 30 kpsi. In some

dispersions, polymers having lower value for the flexural modulus are preferred. For
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crystallinity of less than about 50%. In other embodiments, the crystallinity ranges from about 5% to
about 45%, or from about 5% to about 40%. [0026]In still other embodiments, the propylene-rich
interpolyrner has a flexural modulus , measured in accordance with ASTM D-790-97, of less than
about 50 Icpsi, 30preferably less than about 40 kpsi, more preferably less than about 30 kpsi. In some
dispersions, polymers having lower value for the flexural modulus are preferred, For example, some
polymers have a flexural modulus of about 2 to about 15 kpsi, particularly about 4 to about 10 Icpsi.
[0027]Propylene-rich interpolymers or thermoplasti¢ resins with a melting point of less than apout
140C, preferably |e““‘§‘§fﬁ%’z% 3bat R%’%E‘?ﬁ&f%v%rgféi ?e AR BothBt 20d0arbted? 16%8bme
preferred embodinrerisytity phopyleteeabivlt ifitepsiolymer or thermoplastic resin has a melting point of
less than about 90C. [0028] Any suitable dispersing agent can be used in embodiments of this aspect

of the invention. Hoseevpr, iRppiticidacEMROgIRES, dheneisReIsing ASRBLERMPHSSSAtleastene
carboxylic acid, a salt of at least o arboxylic acid, carhoxylic acid ester or salt of 10 a carboxylic
acid ester. In som eﬁ?tﬁ?@‘ﬁ% 8}&6@%8?2{4}%%&%%%03 i Vtife SRR SFE SR bRy RE LRI at least
one carboxylicsacid frrgmenueidhelcadoxylicfacid esteydoninsatidpmfowas-thanizbrparas atoms. In
other embodiments, suchlmg)ieties tﬁave 12&tt10625 ce%rb n atoms In sorprﬁ embodiments, 15 to 25
carbon atoms are preterred; 1n ' Gther emBoaiRentE: ea?sté)%‘?sallﬁ%u&%% ‘comprises at least one
carboxylic acid, the salt of the 15 at least one carboxylic acid, at least one carboxylic acid fragment of

the carboxylic acidl8t8} or ity saiahisi sy S SO b aed s oS b anspifed Btssnect ohiprises a

cation selected from-theigiowHLaRNSIS g0 amalitabionatals atien alkalineearth smetal Gatiagasor
ammonium or alkyl ammoniu cati(gn.Jgozp Iq still other embodimgnts, the piS£ersing agenlt is
,asalto , ic ter of salt of

selected from the gor%eu%ar oxylic ac1 t least one carboxylic acid, carboxylic dcid es
10 a carboxylic acid ester. In some preferred embodiments, the carboxylic acid, the salt of
the carboxylic acid, at least one carboxylic acid fragment of the carboxylic acid ester or
its salt has fewer than 25 carbon atoms. In other embodiments, such moieties have 12 to
25 carbon atoms. In some embodiments, 15 to 25 carbon atoms are preferred. In other
embodiments, the dispersing agent comprises at least one carboxylic acid, the salt of the
15  atleast one carboxylic acid, at least one carboxylic acid fragment of the carboxylic acid
ester or its salt that has 25 to 60 carbon atoms. Some preferred salts comprises a cation
selected from the group consisting of an alkali metal cation, alkaline earth metal cation,

or ammonium or alkyl ammonium cation.

[0029] In still other embodiments, the dispersing agent is selected from the group
20  consisting of ethylene acid polymers such as ethylene acrylic acid copolymers or

ethylene methacrylic acid copolymers.

[6030] In other embodiments, the dispersing agent is selected from alkyl ether
carboxylates, petroleum sulfonates sulfonated polyoxyethylenated alcohol, sulfated or
phosphated polyoxyethylenated alcohols, polymeric ethylene oxide/propylene
25  oxide/ethylene oxide dispersing agents, primary and secondary alcohol ethoxylates, alkyl

glycosides and alkyl glycerides.

[0031] Combinations any of the above-enumerated dispersing agents can also be used

to prepared some aqueous dispersions.

[0032] Some dispersions described herein have an advantageous particle size

30  distribution. In particular embodiments, the dispersion has a particle size distribution
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20consisting of ethylene acid polymers such as ethylene acrylic acid copolymers or ethylene
methacrylic acid copolymers. [0030]in other embodiments, the dispersing agent is selected from alkyl
ether carboxylates, petroleum sulfonates sulfonated polyoxyethylenate,d alcohol, sulfated or
phosphated polyoxyethylenated alcohols, polymeric ethylene oxide/propylene 25oxide/ethylene oxide
dispersing agents, primary and secondary alcohol ethoxylates, alkyl glycosides and alkyl glycerides.
[0031] Combinations any of the above-enumerated dispersing agents can also be used to prepared

some aqueous dispersigns. [0032]Some dis |0518 scréged ave a advantageous article
size 3Od|str|but|on8?{par l%’lag rembodime ?‘%%ﬁ |sp%r5| ¥ é% a par il 8128 SHHON 1%Ilgﬂned as

volume average péntickicdidineterl (B hdivided sy tourbdidrlale fagehsarivhe diameteih(Digpefdess than
or equal to about 2,0. ajr&g{{g@g Segglag@mmom%g{ﬁg%ei%hg% aypariicle size distribution of less than

or equal to about less than 1.5. [0033] Some dispersions scribed herein comprise particles having a

volume average 5 j:le ze of.less tha d]h5 um In other e odgnents th average artlcle
. 1spe SlO S %SCfl 1'61 n%ﬁnse 1C aving %VO ume
size ranges from a er embodimen S, the average p ficle

size of the dispersmnlramgee @tﬁimsafﬂ)@mwostdrﬁ wrabbu@til@ emhdies4}Fchedispergiopmtivdvingea pH of
less than 12, Som?ag Se?eé%'x%”afbg'ﬁv@ o Lm to about 1.5 pm. In still other embodiments, the average

particle size of the dispersion ranges from about 0.5 um to about 1.5 pm.

[0034]  For dispersions having a pH of less than 12, some dispersions have a pH of
from about 5 to about 11.5, preferably from about 7 to about 11, more preferably from
10 about 9 to about 11.

i
\

[0035] Preferably, the dispersions are characterized by a percent solids content of less
than about 74% by volume. Some dispersions have a percent solids of from about 5% to
about 74% by volume. Still other dispersions have a percent solids of less than about
70% by volume, less than about 65% by volume, or from about 5% to about 50% by

15  volume.

[0036] In another aspect, embodiments of the invention provide a method for
producing an aqueous dispersion comprising: (1) melt kneading (A) at least one at least
one propylene-rich alpha-olefin interpolymer, (B) at least one dispersing agent, to form a
melt-kneaded product; and (2) diluting said melt-kneaded product, and melt kneading the
20  resulting mixture to form the aqueous dispersion. In particular embodiments, the method
includes diluting the melt kneaded product to provide a dispersion having a pH of less
than 12. Some methods provide a dispersion with an average particle size of less than
about 5 pm. In still other embodiments, the method provides a dispersion that comprises
less than 4 percent by weight of the dispersing agent based on the weight of the polymer.
25 Embodiments of the methods use the thermoplastic resins and dispersing agents
described above. And in some embodiments, the methods provide dispersions having on

or more of the properties described above.

[0037] In still another aspect embodiments of the invention provide an aqueous
dispersion comprising (A) at least one thermoplastic resin; (B) at least one dispersing

30  agent; and (C) water; wherein the thermoplastic resin comprises a propylene-rich alpha-



from about 5 to about 11.5, preferably from about 7 to about 11, more preferably from 10about 9 to
about 11. [0035] Preferably, the dispersions are characterized by a percent solids content of less than
about 74% by volume. Some dispersions have a percent solids of from about 5% to about 74% by
volume. Still other dispersions have a percent solids of less than about 70% by volume, less than
about 65% by volume, or from about 5% to about 50% by 15volume. [0036]In another aspect,
embodiments of thé!feiignjravidecarnstnd foptoduciniganodgtietus-dispetsioncamprising: (1)

melt kneading (A) atsheast aep@tdess ol I in.inter rer,.(B) at least one
sivast Guesatdeas ana oRYANGiTich.e %g%%%ﬁ% ! eg%% £t

dispersing agent, to form a melt-knea yroduct; and (,2)‘ di ] eaded produc , and melt
kneading the 20 reSiftif mixtiref0 forictE%iebGLdighersicACh Fasilcukadsmbotimentsiithe

method includes dikitingithesmeit kaeacegspresiuobiaprovide.dispession haying4 pbk o '8ss dhan 12.
Some methods proyvide a dispersion wit average particle size of less than about 5 um. In still other
em bodiments,%[he rgrlldgt ogglﬁ%rlg\lﬁl ((e(lzl)sl %Sé?zlg\?(epr%i%c{&%fl E??Fﬁgﬂglgg RESLTRER Brosbs it BYPVocrgsitef the
dispersing agent baxui s e weightofthegblpsmiere2siEmbodimentst ot & mathedscsedhel

thermoplastic resing anddisngrsipg.aaants deseibed.ARove ARd i geme embodiments, the methods
provide dispersions having on or more of the properties described above. [0037]In still another aspect

embodiments of thg mvgt@ltlpgggggtvg anaqueous, Sdggsrsmnaco%%nsm (A) at least one

thermoplastic resin;l(éljl at least one dispersing 3oagent: and ey v 8P TRAARe B4 i

resin comprises a propitenévieh aiphartidsfimdhude pohtings domprisingiste 25%dlyweightafve
ethylene-derived ugjtg.apd 95 to 75% by weight of propylene-derived units, the copolymer having: (a)
a melting point of less than 90C; (b) a relationship of elasticity to 500% tensile modulus such that the

elasticity is less than or equal to 0.9 Mﬁj W tys,i rcent.and M is the 5 500% tensile
modulus in MPa; and (c? a relationsk?%%?%%(ura m(? u_ugg%‘gm odulus such that flexural
modulus is less thdA%®! godlGo 4iDe sammatis gerirspéatiexaf mudulosisdniviisy apohidis thel500%

tensile modulus in iNMaparincgnethekasReetofthadpyention, the some dispersion are suitable for
making various articles. Some such articles include coatings, foams and froths as well as decorative

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION
15 [0029] In the following description, all numbers disclosed herein are approximate
values, regardless whether the word “about” or “approximate” is used in connection
therewith. They may vary by 1%, 2%, 5%, and sometimes, 10 to 20%. Whenever 2
numei‘ical range with a lower limit, Ry, and an upper limit, Ry, is disclosed, any number
falling within the range is specifically disclosed. In particular, the following numbers
20 within the range are speciﬁc:ﬂly disclosed: R=R;+k*(Ry-Ry), wherein k is a variable
ranging from 1% to 100% with a 1% increment, i.e., k is 1%, 2%, 3%, 4%, 5%,..., 50%,
31%, 52%,..., 95%, 96%, 97%, 98%, 99%, or 100%. Moreover, any numerical ra\nge

defined by two R numbers as defined in the above is also specifically disclosed.

[0040] The thermoplastic resin (A) included in embodiments of the aqueous dispersion
25 of the present invention is a resin that is not readily dispersible in water by itself. In
some embodiments it is present in the dispersion in an amount of from greater than 0
percﬁent by wt. to less than about 96 percent by wt.  In certain embodiments, the resin is
present in an amount of from about 35 to about 65 percent by wt. of the dispersion. The
term "resin" used herein should be construed to include synthetic polymers or chemically
30 modified natural resins such as but not limited to thermoplastic materials such as

polyvinyl chloride, polystyrene, and polyethylene and thermosetting materials such as

9



10articles. BRIEF DESCRIPTION OF THE DRAWLN-GS [0038] FIG. | is a schematic representation
of a typical melt-extrusion apparatus used to prepare embodiments of the invention. DETAILED
DESCR2TION OF EMBODIMENTS OF TEE INVENTION 15 [0039] In the following description, all
numbers disclosed herein are approximate values, regardless whether the word "about" or
"approximate" is used in connection therewith. They may vary by 1%, 2%, 5%, and sometimes, 10 to
20%. Whenever a numerical range with a lower limit, RL and an upper limit, Ru, is disclosed, any

number falling within,the range is s eci([li:;: LI disclég) ed. In particular, the fellowin.g numbers 20 within
the range are spe&ﬁg§ﬁ§/€§'fsg osed: R= ﬂ@% er? r%, 3rv%eurse|c§11 %I éaili\llgrﬁ’a %@éﬁé?h&l%%%inﬂg 100%
with a 1% incremeAtdrecomRISTERSS 20/408%6PWc ST he, BOVG;EEI08s BeSh horadBdacinges, DPEWM9sY0,

99%, or 100%. Moggeveryayssnesicabranos driingdopyshve, Bhumbers asdefinsshindhg above is
also specifically disclosed, [0040] The -thermoplastic re_sin;ﬁg% included in embodiments of the

aqueous dispersiol" SBBYIHE Hrelan AiRvBITHALTE Fad: that SHbt Yeabnl HpessisIdrndté? by
itself. In some £mhdelimfynisieisqeiesdntt ipdivesdispérsionns anlamomnivhtirenbigeedteas thtami:-percent

e e e R P PRGN Vo ML A B SIDAUIRET s e Sall I Riss on am e

of from about 35 to about 65 percent by wt. spersion. The term "resin” use i should be
construed to includE&PitetiéSSolsaderacan chsmraIRiS orsditalnatardereding fchasShI R limited

to thennoplastic maigiale:sch RSBV ehioTide -RlstanexaRhpolyeihviree and iesmgsetting
materials such as polyesters, epoxies, and siliconels that are used with fillers, stabé{jéera,g)ignents,
and other compon SRS FORE SARETC 4o St FRLTOLL 1ARH TIAPTN RTERTALS STACHTRANS A s

understood td mcILgiberblerwmgfp@ﬁeﬁ_n B@h}mmmfr§omﬁtlémﬁmjdﬁgmpnh@fhhcmqpiamiChwmis a
semicrystaline resi, Ihe, teem. "semi-chystatine i nansd 1 Rd9entibnhasehesinihanRgasess at

least one endothemi when subjécted to standard differential scanning calorimetry (DSC) evaluation.

Some semi-crystalRREBETy SRS STeRABR IS St Eng B R PaY RechRTBI R & (BRMVEN YRR RIIR as the
scanning temperatgegyisdngraasaapasiithentinalcraphaim magimuoh shisdelReisa paliigiateof
broad melting rangg, r&jﬁ‘e‘%rér@l%ga?qfeo'%m%%h%Yg&%X"IQS‘t '%%%%QF%%HX congidered,io.be.a,10 sharp
melting point. Some polymers useful in t‘ﬁe ISPErsions of the invention have & smgefe meﬁtlng point
while other pdlymeranbavé abore2 i one melting point. 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 feppdepgreascopliaradend nethepemRotdiments. Wit Pehanee may exhiitheead
melting CharaCterisi[gi%Sechi\lo%r 1%@? g %%%18}1;081?/1%%582201{% copolymers (including elastomers) of an alpha-
olefin such as ethylene, propylene, 1-butene, 3-methyl-1-butene, 4-methyl-1-pentene, 3-

methyl-1- pentene, 1-heptene, 1-hexene, 1-octene, 1-decene, and 1-dodecene as typically

20  represented by polyethylene, polypropylene, poly-l-butene, poly-3-methyl-1-butene,
poly-3-methyl-1-pentene, poly-4-methyl-1-pentene, ethylene-propylene copolymer,

ethylene-l-butene copolymer, and propylene- I1-butene copolymer; copolymers

(including elastomers) of an alpha-olefin with a conjugated or non-conjugated diene as

typically represented by ethylene-butadiene copolymer and ethylene-ethylidene

25  norbornene copolymer; and polyolefins (including elastomers) such as copolymers of

two or more alpha-olefins with a conjugated or non-conjugated diene as typically

represented by  ethylene-propylene-butadiene  copolymer, ethylene-propylene-

dicyclopentadiene copolymer, ethylene-propylene-1,5-hexadiene copolymer, and
ethylene—propylene-ethylidene norbormene copolymer; ethylene-vinyl compound

30  copolymers such as ethylene-vinyl acetate copolymer, ethylene-vinyl alcohol copolymer,

ethylene-vinyl chloride copolymer, ethylene acrylic acid or ethylene-(meth)acrylic acid

copolymers, and ethylene-(meth)acrylate copolymer; styrenic copolymers (including

elastomers) such as polystyrene, ABS, acrylonitrile-styrene copolymer, a-methylstyrene-

10



[00411Examples of the thermoplastic resin (A) which may be used in the present invention include
homopolymers and copolymers (including elastomers) of an alpha- olefin such as ethylene, propylene,
1-butane, 3-methyl-1-butene, 4-methyl-lI-pentene, 3- methyl-I- pentene, 1-heptene, 1-hcxene,
1-octene, 1-decene, and 1-dodecene as typically 20 represented by polyethylene, polypropylene,
poly-1 -butene, poly-3-methyl-1-butene, poly-3-methyl-I-pentene, poly-4-methyl-1-pentene,
ethylene-propylene copolymer, ethylene-I-butene copolymer, and propylene 1-butene copolymer;

copolymers (|nclud| elasto of ha-ol f|n with a ted non-c ate dienﬂe as
typically represente by et?ﬁrglmg uté? r} n%%%lgo ycr;rcr) o rg(gh l{gg %teh J[enr?res 2%11%;10??L ene

ene-
copolymer; and poRfAefs (i"‘r%%@r]dma ePé@toﬁYéF@BesdbPF%g c@ﬁg y%é?@%f%@@??ﬁ@?é%lﬁh@%ieﬁns
with ? conJugarllteld @Bﬁwﬁrﬁ?nﬂég}aﬁ%‘?l(ﬂ%ﬁoﬁﬁdy@tﬁﬂ|){srﬁ@FﬁﬁﬁW%ﬂl@Nd%”ﬁd%ﬂ%?flﬁgﬂﬁe&ﬁ%ﬁ%adiene
copolymer, et ylene-propylenedic t e copolymer, ethylene- jPropylene- exadi
copolymer, and ethy Hﬁ?&ﬁwéﬁ@@%ﬁ %??51 %ﬁ : 2N e?ﬁ%‘% \?r’n I%‘?}Pﬁ’b%ﬁnld 30
copolymers suth as@bhyiﬁa@-vp@&anetatemﬂpe&yn}éqsne&hyim syl ald alndboophytieet aplhstiene-vinyl
chioride copolymer, glfylaoe ARG A Qr EUlene:MEHVARY G ACHSORRYMES Alnatace

ethylene-(meth)acrylate copolymer; styrenic copolymers %Includrng elastorners) such as p éésétyrene
ABS, acrylonitrile-StHsHE ey AlEh eviamgretsrane the yfengfeéa&ywaérrkf A7

copolymers (includighelastomess) seshvas siyene-butadiene copolymer and hydrate thereof, and
styrene-isoprene-styrene triblock copolymer; polyvinyl compounds such as polyvinyl chloride,

polyvinylidene chlogige,; vrnxhcimﬁ{&‘aﬁaﬁf M@ﬁ&%&?'%%@l%&@%% RelmeikACTylale: E%ﬂﬁc

polyrnethyl 5 methacrylate; polyamides such as nyl nylon 6,6, and riylon 12, thermo
polyesters suth asaﬁélyi?ﬁ’ﬁ}bé’n?isteﬁl@ﬁmnaﬂﬁ@e Wboﬁ%ﬁ?\fieﬁe t‘@?@pﬁfh&féb@e‘ﬁdl’y%ﬁ&ﬁéil‘é
polyphenylene oxidepanehthie Iufesoﬁktesmraﬁmnm,ayraeme@l@memalmer@malmgmw two or

more. [0042]In partrc{;&:\{lglrfOr egenﬁéodrgégnts @glyg ??fln\? Sg%ﬁ‘s@ﬁzp% ayqé]rpp%ej N %}P?%%'{P Ie €y 0 gn%d

copolymers thereof 8 ereof, as well'as ethylene propylene- erpo A Some

embodiments, pref@tfelFolefiftecpbhdierd. ﬁqaaﬁ@hﬁ%@@ﬁé@u@d@m?@@mm@a@@@ No.

3645992 by Elstonj;high 19%&55@1@9@{@1 hyigns dHDRDES, %aee%@r praRBtdNg 4356688 10
Anderson; heterogeneousg ranched linear Iowdensrtﬁ L}y ylene (LLDPE); heterogeneousl

branched ultrdlow IFRE%Y Rty TS B MY mEgsheh Jeis B rattad. %?18%@?8 #ipHa-olefin
copolymers; homogemegtislyubirabrinehkds yhisiantially lmmreéimkanﬁlﬁiqebbeﬁxheﬁmmwn@r&mm can

be prepared, for example, by a process dbﬁc?!%s; éjes'%&fscsl' Rt Nos. 15% ﬁjgg@g%ﬁ

disclosure of which prpo Ss Is Incorp rate ein by re erence and pressure, free ra |cal
polymerized ethylethe pisipaeis %fnﬁ%@p@lym@rsseamqm%%&YM%@%&W@H@@WEWG

ethylene-acrylic acig,tFAdk-anddehdens reei1asdy e aeitCARAlVIBSSESUEN a&ﬁora@mmplemese
available under the tradenames Prrmacorg;[l NucrelTM, a d‘ggéé))rTM .-%@V scrlbe t. Nos.

350039, 40010 1P AN BT LL LA BT SHFCH L ncHbar i natE O IEREHBR GBS Sttery.
and ethylene-vinyl aggiBteck \éAdhcepdymersaoliier emiliisitods ddsctibdohames. S’nﬁe;t:oYB‘Nos

6538070, 6566446, 5869575, 644834 S0 383.-HH.6,549 SHLLORR. 0ri5894PAS,ash of which is

incorporated herein by reference In its entirety, are also suitable in some embodiments. Of course,
blends of polymers3¢3848é3ustigtasiveltith sorinsaprpveinfsriathy BRIFGEIACE twRsiEstTersae

Ziegler-Natta polymersicia oiﬂﬂra@e%@@ﬂwnt&m@rbée@de&ﬁﬁwma{m@sawca%@g{ar Matta and a
metallocene oIy me. S 56446, 5869575, 6448341, 5677383, 6,316,549, 6111023, or 5844045,

each of which is incorporated herein by reference in its entirety, are also suitable in some
embodiments. Of course, blends of polymers can be used as well. In some embodiments
the blends include two different Ziegler-Natta polymers. In other embodiments, the
blends can include blends of a Ziegler-Natta and a metallocene polymer. In still other

30  embodiments, the thermoplastic resin used herein is a blend of two different metallocene

polymers.
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30embodiments, the thermoplastic resin used herein is a blend of two different metallocene polymers.
[0043]In some particular embodiments, the thermoplastic resin is a propylene-based copolymer or
interpolytner. In some embodiments the propylene/ethylene copolymer or interpolymer is characterized
as having substantially isotactic propylene sequences The term "substantially isotactic propylene
sequences" and similar terms mean that the 5 sequences have an isotactic triad (mm) measured by
13C NMR of greater than about 0.85, preferably greater than about 0.90, more preferably greater than
about 0.92 and m(()ﬁ;[%%éjfer ly %reater.g[g%? about 0.93. Isotactic triads are. well-known in the art and
are described in, f mpl&: '8¢ PAHNGET 8869975 Uhd WR/E BB 48 Ioth dha BreP b tid #dtactic
sequence in termsopalirzd emitteblerocepolymerarolbalitacth din 10étesaindenby ARG NMBR

spectra. NMR spegjig,pie deleined aa aseribes bl Rieforblic aihenifie.adusous disgersions

comprise a propylene/ethylene interpolymer, the ethylene is present in a ount of from about 5 % to

113

about 25% (by weitfiHt}. [FFARSEKNARISHSCHGBYLHY EBHEGE a AnBBY ST teempiguas Khtwhsn the
art of measuring cea@BMBLhiNe Qi ¥aHON: IRtaR (Rl MeRhane BeaSTNYISAsaGHstHathiavalsuts in

propylene-based copqlymers. An exa of this technique is described for the deteimination of
comonomer conte r?t%%? %&%@W&gﬁgﬁé Eopd ﬁlﬁ%e%rgel)h %%ﬁ & éﬁ%%b&}’n%e%?fi/lg? o?‘%&lé&a%r @gience,
Reviews in Macromuisiceiie@hgraisttyr dhehRhysids T 2B¢R2& GYiaB1are3071k080)) iT He brsind

procedure for detetmining:Hhe: GRMONAMELEORRNbAF ap ehim Sol®Y0iDYalyes pliaiping she BC
NMR spectrum 20 under conditions where the mtensﬂ&of tt}}gg)e.aks corresponding to the different

carbons in the samipfe ICHFEEISPEMERSIBNEIRS tRE fotiduliBelofo FERme duelerirtne&8mple.
Methods for elfsuridgdhitnatop@riiaralitR asgctroWNNRhe aotranckinealna Mo wadesfive s Usticient time
for relaxation after Ise, the,use.of gated-decoupling technigues, relgxati ents, and the like.
The relative intens%%%rgg%)yéaﬁhgrrl gtj}rlgu%%ef) g8 8pIS aeﬁ%?g obta ré% if %ng |%rée}?§1|ﬁ its mﬁerpoqymer’
computer-generatei@idstbigicae Afpsesobitiirfingroaans pé diamraemd ritetyrabiog Méopbakeighbse peaks
associated with the comonomer are assigned. This assignment can be made by reference to known
spectra or literaturgpos4dyy siiathadir apttasatysissosmodel monbpouftshoighss teouseioilisatopitally

labeled Comonom%eﬁh%g%" %@%ﬁ?ﬁ%ﬁr&é&%@%ﬁﬁ&%‘&%{ &Q‘Es{ﬁ%% Pl gl t%"ﬂl'évé?

corresponding to the numbeér onomer to the’integrals corresponding to the number of

moles of all ofthe AoREmAEadarP R ineRPvNeRer, A8 qeveniseefithRaiseliaRs sxdgpgsibed for the

determination of comonomer content for ethylene/c-olefin copolymers in Randall
(Journal of Macromolecular Science, Reviews in Macromolecular Chemistry and
Physics, C29 (2 & 3), 201 - 317 (1989)). The basic procedure for determining the
comonomer content of an olefin interpolymer involves obtaining the *C NMR spectrum
20  under conditions where the intensity of the peaks corresponding to the different carbons
in the sample is directly proportional to the total number of contributing nuclei in the
sample. Methods for ensuring this proportionality are known in the art and involve
allowance for sufficient time for relaxation after a pulse, the use of gated-decoupling
techniques, relaxation agents, and the like. The relative intensity of a peak or group of
25  peaks is obtained in practice from its computer-generated integral. After obtaining the
spectrum and integrating the peaks, those peaks associated with the comonomer are
assigned. This assignment can be made by reference to known spectra or literature, or by
synthesis and analysis of model compounds, or by the use of isotopically labeled
comonomer. The mole % comonomer can be determined by the ratio of the integrals
30  corresponding to the number of moles of comonomer to the integrals corresponding to
the number of moles of all of the monomers in the interpolymer, as described in Randall,

for example.

12



[0045] The data is collected using a Varian UN. 1TY Plus 400MHz NIVIR spectrometer, corresponding
to a 13C resonance frequency of 100,4 MHz. Acquisition parameters are selected to ensure
guantitative 13C data acquisition in the presence of the relaxation agent. The data is acquired using
gated 1H &coupling, 4000 transients per data file, a 5 7sec pulse repetition delay, spectral width of
24,200Hz and a file size of 32K data points, with the probe head heated to 130C. The sample is
prepared by adding approximately 3mL of a 50/50 mixture of

tetrachloroethane-gg/g oc}iﬁgl(grgben ne. that is 0.025M J ium acetylacetonate (relaxation
agent) to 0.4g sam%le i%Pa 1.0rnartn NTCW?%%é@SLPﬁea F]%:aal{l&gpz@éﬁet}g %;% Stﬁ%@@ﬁ@%@d%ﬁ%@ﬁ%y
displacement with FEFERRPGYENIOThe Crioseammptelieddipnsalvéd Ut MBnodexizsiidy heating:thedube

and its contents to dBceavith astirdigsaflwdng initiated Ryheabgup- t[}%o(ﬁ@s?rf&f eﬁf‘%@ Nexa

propylene/ethylene inte{rpﬁzl}t/néer has a crystallinity of less than about 50% and a flexural moéltj)lrﬁs,
|

measured in accordance with AS T II50-676EHes hafrapalirgo4498 tanstertsmyistntfilen about
40 kpsi, and especiitly pess thpsiiibodeldspeckpsividietarabhniie propylRng/ethyieredntespatyrner

has a melting pointpf refera than about 130C, more preferably less
than about 120C, é@pg?:?gl yn%géﬁ ?F%Jr{l %ﬁ%ﬁbgo%&ﬁl‘hbél}%reé%é)}%%é%@ﬁ??%%ﬁté%ﬁ%ﬁgé’@ﬂggg}ﬁ the

dispersions also preferdily AXvE Birue of fa8ishloPRIBEmAY Stgdighlombrezereféralib 083skhan about

75 J/gm, and can hewemlow asaDeYBl4RIZ04ED SOMEeeIed JIsRRISIARSRNBe. The
propylene-based cgg)ag#g/mer cp grtiues.a ro e%Ie e-ethylene copolymer made using a
enter %} h SPC b E}W é)lga PEXBR QY S RIREH G WD Brp AiEREMppleation

nonmetallocene, meta -ggntere . héteroa
Serial No. 10/189, 786ifikets Mesp!Bed @62 hovhighnigda borhorate dhbytrieferenice doateain; i itseativety for its

teachings regardingégéglgbg@ﬁ@%ﬁ%ﬁm];@e@wégpﬁgthylene copolymers made with such 25
nonmetallocene, metal-centered, heteroaryl ligand catalyst exhibit a unique regio-error. The regio-error

is identified by 13C R s corresponding at abput 14.6 and about 15.7 ppm, which are believed
to be the result of sﬂ[@rlé -sgeé%kﬁ{/aeg%jlﬁ}l?}p éor%lf% gr%r% %“Fd?é%y%ﬁ@ﬂrﬁ?ﬁ S R ERA depofter
chain. In this particthawyYsféfended Sepuet, niedshipendswrd of aboudegaalittexsity] andothey, typically
represent about 0.824eabeséd 3139 RGB! RLAERVISRALITSHgBS IIGDENomonger of

copolymer ch%{. [OO%S]I_n some aspects of the invention, the propylene-based copolymer has a

molecular weight diStiBUtidReERITRIE) hfatined e/ fRidmeavETRgl Wo bR flEngoIT ofilsertiany
number average maleauldn wWeigltdiviiyIéis afradiout 430rtesaornstaRRbe AsdonasHRROYEdE,

especially less than about 90°C. The propylene/ethylene interpolymers used in the
dispersions also preferably have a heat of fusion of less than 80 J/gm, more preferably

less than about 75 J/gm, and can be as low as about 8 J/gm.

20 [0047] In some preferred dispersions, the propylene-based copolymer comprises a
propylene-ethylene copolymer made using a nonmetallocene, metal-centered, heteroaryl
ligand catalyst as described in U.S. Patent Application Serial No. 10/139,786 filed May
5, 2002, which is incorporated by reference herein in its entirety for its teachings
regarding such catalysts. The propylene-ethylene copolymers made with such

25  nonmetallocene, metal-centered, heteroaryl ligand catalyst exhibit a unique regio-error.
The regio-error is identified by *C NMR peaks corresponding at about 14.6 and about
15.7 ppm, which are believed to be the result of stereo-selective 2,1-insertion errors of
propylene units into the growing polymer chain. In this particularly preferred aspect,
these peaks are of about equal intensity, and they typically represent about 0.02 to about

30 7 mole percent of the propylene insertions into the homopolymer or copolymer chain.

[0048] In some aspects of the invention, the propylene-based copolymer has a

molecular weight distribution (MWD), defined as weight average molecular weight
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[00491Molecular weight distribution of the polymers is determined using gel permeation
chromatography (CPC) on a Polymer Laboratories PL-GPC-220 high 5 temperature chromatographic
unit equipped with four linear mixed bed columns (Polymer Laboratories (20-micron particle size)). The
oven temperature is at 160C with the autosampler hot zone at 160C and the warm zone at 145C. The
solvent is 1,2,4- triehlorobenzene containing 200 ppm 2,6-di-t-butyl-4-methylphenol. The flow rate is
1.0 milliliter/minute and the injection size is 100 microliters. About 0.2% by weight 10 solutions of the

samples are prepared for injection by dissolvi e sample in nitr urged 1,2,4-trichlarobenzene
containing 200 ppmd(?%,((%af(gll12 -8&@%&-#%%@?&?8 orwf%@&%’g%?v%uggéﬁﬁge Sﬁfi)%ﬁ]dg?ajfgﬁﬁ] The

molecular weight détEihiEvatbhis deduced by using ten narrow molecular weight distribution
polystyrene standards (from Polymer Laboratories, EasiCal PS1 15 ranging from 580 - 7,500,000
gimole) in conjunct[6t4gjith thaiiviltian welgimelstibheienuidalentoropytene-etndane capalymet
molecular weights are determined ing a riate Mgrk-Houwink coefficientsfor. | ropylene
(as described by Tg.G. Sé%ﬁ%Nﬁ%ﬁ%ﬁerﬁ?&.l@lﬁ §c§8§agre;ﬁé%0r{ %Kﬁgl B%?E§§(%Q%%A pl.
Polym. Sci., 29 37630378 (Theuyraatpol siyfesaiiascdesihibdaupylmep . Oivwkaad. JolRsas N. Y.

here Knp = 1900 0 e T i of
where Kpp = 1. -04 app = Q. an S = -04, aps = 0.702. n one emhodiment o
the invention, the tﬁ%?ﬁ%%?ﬁ?ﬁ&e?éﬁ%goﬁﬁlgéé Q%qzﬁ@l:qﬁ%r‘ﬁ%ﬁ éPélecﬁta]r%%Qt rizjé%eb\ﬁ?ﬁeﬁtgégc%rf‘(\eie with a
Tme that remains msmwmmmmM@m poimiaxdhab dekbremstylpketie. z?tmelﬁ]mvorfawisdt@rated
comonomer in the Ganehumet 3 InGiaagech e Meaas; nFPMRSIAILE albieh e, melipg gads and

Tmax means the peak melting temperature, both as determined by one of ordinary skillin the art from
DSC analysis'#singdaiaststh e finelen asipigrass. rotissERpbY fispdvipsteamykidt airpesn
determined using apmgetel @ 1000NREB diasme TAnkaBLHIMENtS: T 6 Whithig -30salilgiptedusing mdium

3ins(il((j)2§dmiﬁed Wat%rfs %101%%98% rge%t grﬁg{%@bodlments, thermoplastic polymer compositions

[0050] The molecular weight determination is deduced by using ten narrow molecular
weight distribution polystyrene standards (from Polymer Laboratories, EasiCal PS1
15  ranging from 580 - 7,500,000 g/mole) in conjunction with their elution volumes. The
equivalent. propylene-ethylene copolymer molecular weights are determined by using
appropriate Mark-Houwink coefficients for polypropylene (as described by Th.G.
Scholte, N.L.J. Meijerink, H.M. Schoffeleers, and A.M.G. Brands, J. Appl. Polym. Sci.,
29, 3763 - 3782 (1984)) and polystyrene (as described by E. P. Otocka, R. J. Roe, N. Y.
20  Hellman, P. M. Muglia, Macromolecules, 4, 507 (1971)) in the Mark-Houwink equation:

{N} =KMa
where Kpp = 1.90E-04 , app = 0.725 and Kps = 1.26E-04, aps = 0.702.

[0053] In one embodiment of the invention, the thermoplastic resins utilized in the
invention are characterized by a DSC curve with a Tme that remains essentially the same
25  and a Tmax that decreases as the amount of unsaturated comonomer in the copolymer is
increased. Tme means the temperature at which the melting ends and Tmax means the
peak melting temperature, both as determined by one of ordinary skill in the art from
DSC analysis using data from the ﬁnal heating step. For such polymers, DSC analysis
can be determined using a model Q1000 DSC from TA Instruments, Inc., which is

30  calibrated using indium and deionized water.
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U.S. Pat. No. 6525157, incorporated by reference in its entirety. The polymers described therein
comprise a majority of propylene with a minor amount of ethylene. These polymer compositions
include a linear, single homogeneous macromolecular copolymer 5 structure, These polymers have
limited crystallinity due to adjacent isotactic propylene units and have a melting point as described
below. They are generally devoid of any substantial intermolecular heterogeneity in tacticity and
comonomer composition, and are substantially free of diene. They are also devoid of any substantial
heterogeneity in in lec iti istriouti % me embaodime f the.
dispersions descrigﬁiﬁereiﬁﬁ?%%%&%%%%%s%ﬁng Q%ngél r@ﬁg%te of 5% %S%q osogﬁg%séafTO% by
weight ethylene-detved #nit© 18 \%pé’rcﬁFﬁﬁrHFQWof?fﬁ%% myityengre e neleriveaigsariited These

embodiments also tivélidinchegieppropylensoaarivedupiepresant indhe copoiymesinghgdanggakirom a
lower limit of 75% or ?O%_b weig%t to an up eli.limit of 95% or 94% or 92% or 90% by 15 weight.
n

These percentages By Weight are R B WA P S IR S AN ShRe B e d
units; i.e., based ontthewanTbfsweigbigsrbent Broipydempsdiimvedduaits atjcewreightioatcanbylene

ethylene-derived ugi§0&1a% 204N IIRSS TangaG. JNRFSFORRIY LI s A a@‘?}'?v%(é(%?'g as

measured by differential scanning calorlmetr?/ e still retaining

(DSC), and are exceptionally soft, while sti
substantial tensile SERSHHE LIS Lt ter SRR I & iR anm eReeail tTareirRIBRON i g and

dimensional recovery fuimaaitngafiendotifirsieapalyaierseidiethyleneeampesitersdeweiihan the

above limits for the. copolymer, such polymers are generally crystalline, similar to crystalline isotactic
d, X

polypropylene, and 3\/5,11&'% eglL\‘?llnrgcce)f)]?L é) lé}ré)fl tgelrsi%snﬁaeu%%r%ngth, they do not have the favorable softness

and elasticity. At e raélene compositions higher than the above limits 25 for the copolymer component,

t : ) v
the copolymet s stB&tdhtiallPaf B EBRSIRANE Stidhe darsitof rghide B o RIPELIRSH may
be soft, these compaditiensrareateak: iinénslE/stesgtbrasd poorin elastigitysip swymanand sueh

copolymers of emhgdiments of our inyentic ibit the, softness, tensile strength and elasticit
characteristic of vulcanizi _Fl?é%lerg, Witﬂoﬁ?\%zb%ivzfgﬁg%?@lgge eédé(t%cr)1 Ynegsuc %po yer%ee%n%’\?l T8 C4 to
C20 alpha-olefin, stiép Wa! fesledepipnalenddparied unfisaeytit-vehectonovhexinibomntocbfien]0056] In

some embodimentg.eitharesestdayeotios, thei sanelymers Aieidrsiontialiy fres oS disnsoderyed
units. Dienes gre non%%rglj%?bated diolefins which may be 5 incorporated in polymers to facilitate
c

chemical crosslinking' SHE PRERTR TR FrE BrRarnsd o8 Hisrinid Yrishtas SmBrdeiand, or
less than 0 5% dierthybtmkegsrihanuilsYs dichmedoiets tan d.05hdiene; o pagyadis ¥ cAlLaftithese

percentages are by.elghiin thecapaluer. LR RIPSERCS b abarace gl dliang can he onygntionally

determined by infrared techniques well Known to those s th the art. 1( 1Soufbe’$ of diene
include diene mon6ARSHERIE 1S tHBASOIGHIERY RGOS gncasured by differential scanning calorimetry

(DSC), and are exceptionally soft, while still retaining substantial tensile strength and

20  elasticity. Elasticity, as defined in detail hereinbelow, is a dimensional recovery from
elongation for these copolymers. At ethylene compositions lower than the above limits

" for the copolymer, such polymers are generally crystalline, similar to crystalline isotactic
polypropylene, and while having excellent tensile strength, they do not have the
favorable softness and elasticity. At ethylene compositions higher than the above limits

25  for the copolymer component, the copolymer is substantially amorphous. While such a
material of higher ethylene composition may be soft, these compositions are weak in
tensile strength and poor in elasticity. In summary, such copolymers of embodiments of

our invention exhibit the sofiness, tensile strength and elasticity characteristic of

vulcanized rubbers, without vulcanization.

30  [0055] Propylene and ethylene are the monomers that can be used to make the

copolymers of embodiments of our invention, but optionally, ethylene can be replaced or
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ethylene and propylene, or use of diene in catalysts. No matter the source of such dienes, the above
outlined limits on their inclusion in the copolyrner are contemplated. Conjugated diene-containing
metallocene catalysts have been suggested for the formation of copolymers of olefins. However,
polymers made from such catalysts will 15incorporate the diene from the catalyst, consistent with the
incorporation of other monomers in the polymerization. [0058JIn embodiments of our invention, a
thermoplastic resin is included having a weight average molecular weight (Mw) of from

15,000-5,000,000, qr,from.20,000 to 1,000,000 an mojecular weight distgibution MwiMn (sometimes
da dc()ﬁ?sm Shcgyﬁo%mqs(ggbff) Er}ér%g?r:f@ ?rghnafo Ton S%ﬁ%}nl ’o#oi.m%’ogr\%‘%

referred to as a 20a‘po€iy persity’ index a lower 16’ an
upper limit of 40 o¥aeedyl-d-peseng. 3 -joosg]dnlthetereasurement of properties ascribed to some
propylene-rich polymers of some dispersions, there is a substantial absence of a secondary or tertiary
polymer or polymef@gs]form svbleadbimsniosttimt al-edeseicentiva thtaigdessdhankAYetatiidss than
255%, or less than.2 5%, Ocﬁiéﬁs-% than, 196, or Oi%hb%/ weight, 100601 Anather mea ure of molecular
weight typically used for po ye%hyeiene pgfl;;m'ers i5 the melt iIndex gﬁﬁe p(ﬁymer, Ri86'talléd 17 The
melt index is iRdirdeggrpretestiionelyocts onfsiditaitrhamightcrantlilite trectisiatioNshiaiinkdy fisear. For

polyethylene the mglgindexsadmeasty e RECOIFING1@ide IV 1R:1238 0condilian 49Q-deg & .62:46 ka).
Typical 30thermoplastic resins useful in embodiments of the invention have an 12 in the rar;lge of from

0.001 to 1000 g/16 i, Sh &S HERRb GRS fseaHe ML AL PEsS P YRS HASSR AT Y Weight In

the copolymer. The presence or absence of diene can be conventionally determined by

infrared techniques well known to those skilled in the art.

10 [0057] Sources of diene include diene monomer added to the polymerization of
ethylene and propylene, or use of diene in catalysts. No matter the source of such dienes,
the above outlined limits on their inclusion in the copolymer are contemplated.
Conjugated diene-containing metallocene catalysts have been suggested for the
formation of copolymers of olefins. However, polymers made from such catalysts will

15  incorporate the diene from the catalyst, consistent with the incorporation of other

monomers in the polymerization.

{0058] In embodiments of our invention, a thermoplastic resin is included having a
weight average molecular weight (Mw) of from 15,000-5,000,000, or from 20,000 to
1,000,000 and a molecular weight distribution Mw/Mn (sometimes referred to as a

20 "polydispersity index" (PDI)) ranging from a lower limit of 1.01, 1.5 or 1.8 to an upper
limit of 40 or 20 or 10 or 5 or 3.

[0059] In the measurement of properties ascribed to some propylene-rich polymers of

some dispersions, there is a substantial absence of a secondary or tertiary polymer or

polymers to form a blend. By "substantial absence" we intend less than 10%, or less than
25 5%, or less than 2.5%, or less than 1%, or 0%, by weight.

[0060] Another measure of molecular weight typically used for polyethylene polymers
is the melt index of the polymer, also called I,. The melt index is indirectly proportional
to the molecular weight, although the relationship is not linear. For polyethylene the melt
index is measured according to ASTM D-1238, condition 190 deg C./2.16 kg). Typical
30  thermoplastic resins useful in embodiments of the invention have an I in the range of

from 0.001 to 1000 g/10 min. In some embodiments, the thermoplastic resin (A) has an
16



12 of from 0.5 to 500 g/10 mM. Other embodiments include a thermoplastic resin with an 12 of from Ito
300 g/10 mm. The selection of suitable 12 for the thermoplastic resin should be selected in view of the
ease of melt Imeadability and physical properties of the coating formed. 5[0061] Melt flow rate (MFR)
is another way of measuring the molecular weight of polypropylene polymers. Like melt index, MFR is
indirectly proportional to the molecular weight, although the relationship is not linear. MFR is typically
measured according to ASTM D-1238, condition 230 deg C.12.16 kg). Typical thermoplastic resins
useful in embodiments of the jnvention have an MFR less, than about.250,g/10 10 min. In some
embodiments, the %grlﬁ%%lg‘s%ﬁ?r&l?rg/( ) ek an MIER 81‘1 *%er%t%}%ﬁ‘tdi ?&%@P 6%Cgffﬂnm“|/rl1t. Other
embodiments includdzothéanmoplasitd rgdthmiith ErelviiRtohfedmnitabde 10 Goyho trarmiauedicvksiting Point

and Crystallinity [0983]Riffesantiek ScanRing srleLmsINAPSE)isaEPmman dpehpioye dbab can be 15

used to examine the melting and crystallization of semi-crystalline polymers. General principles of
DSC measurement8?4ig 1?Bﬁﬁéations of DSC to studying semi-crystalline polymers are described in
standard texts (e.g., E. A. Turi, ed., Thelma' Characterization of Polymeric Materials, Academic Press,
1981). For exdmpl)0OHC avalysiswajei@d&eisrmnetlensing afmodeir0l 000 DEG wanyaight of

Instruments, Inc, wiyj @9@%@ deQusingdndium apddeipnizad walrkodtsrBeatingithe sample
rapidly to 230 C and holding for 3 minutes, the cooling curve is obtained by cooling at 10 Chnin to -40

C. After holding at 24teeskgr Baghiuplboned Bl st dinsas MEBrdb SRAMVHRSENES: 10

C/min. The melting.poiidiig detasTivieD-ushiy ébadsisndaat TAeSC. softgarer P0G hbsiastic
propylene-rich polymers cap be made by a numper.of processes, s by single st steady
state, polymerizalti%f)er?lc’f:l(%r‘1l %% ed i%%ag%ié’?}l{-e tf'xgrgl]%gﬁ |‘r’1431513§1 %aé’ %% ynggr?%% if)?lr?r?e%&%ﬁg?r? §§(§tion to
solution polyrh@rization, lotivenpeiyméineatiotherbeadepkstisuchiaé’y dsphmbE Bro] droyn pbiyrhétization

may be used. Othey,detatls sHAIE PEGESSEEJALRIBPAINASHHLRNMEIS e dese DediRYsS. Pat
No, 6525157, 30incorporated by reference in its entirety. [0065] A typical isotactic polymerization

process consists of A PaitEAZAORIRA the presence of a catalyst including a bis(cyclopentadienyl)
metal compound and either (1) a non-coordinating compatible anion activator, or (2) an alumoxane
activator. Accordinff862dneMstibvedimerndfGhstaileitvion, this process comprises the steps of
contacting 5 ethylene and propylene with a catalyst in a suitable polymerization diluent, the catalyst
including, in one enwbesimenifaehital soeitlgceneicampoDid) ésq: cahistayedpentadienybnmetal
compound as,described U5, Pat No, 2198408, and abactivalon U8 Bal, Noy s3a16a0lsp
describes catalysts useful :to produce the some copolymers suitable in-dispersions described herein.
Gas phase polymepizatipisppdde¥Sageasurements and applications of DSC to studying semi-crystalline

polymers are described in standard texts (e.g., E. A. Turi, ed., Thermal Characterization

of Polymeric Materials, Academic Press, 1981). For example, DSC analysis may be

determined using a model Q1000 DSC from TA Instruments, Inc, which is calibrated

20  using indium and deionized water. After heating the sample rapidly to 230 C and

holding for 3 minutes, the cooling curve is obtained by cooling at 10 C/min to -40 C.

After holding at -40 C for 3 minutes, the DSC melting endotherm is recorded while

heating at 10 C/min. The melting point is determined using the standard TA DSC

software.

25 [0064] These propylene-rich polymers can be made by a number of processes, such as
" by single stage, steady state, polymerization conducted in a well-mixed continuous feed
polymerization reactor. In addition to solution polymerization, other polymerization
procedures such as gas phase or slurry polymerization may be used. Other details
suitable processes for preparing such polymers are described in U.S. Pat. No. 6525157,

30  incorporated by reference in its entirety.
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10 are described in U.S. Pat. Nos, 4543399, 4588790, 5028670, for example. Methods of supporting
metallocene catalysts useful for making some copolymers used embodiments of the invention are
described in U.S. Pat. Nos. 4808561, 4897455, 4937301, 4937217, 4912075, 5008228, 5086025,
5147949, and 5238892. Numerous examples of the biscyclopentadienyl metallocenes described
above for the invention are disclosed in U.S. 15 Pat. Nos. 5324800; 5198401; 5278119; 5387568;
5120867; 5017714; 4871705; 4542199; 4752597; 5132262; 5391629; 5243001, 5278264; 5296434,

and 5304614. Deseggitions of.joni lysts ination polymerizatign including metallocene
cations activated b@éﬁéﬁ-coﬁéﬁ%ﬁg %%géggg%gg%%ﬁo% r%‘é_grfl WSS ﬁQF?-B\Q 77 8%? EPIR-0 277
004, U.S. Pat. NosP553¢a% 261 citelystirduiig abig(Wxnlorsaiotisad) FietR@usentiendzéthdotica

compounds not containbtgdai@stieerpeien hutsanaRleef aresieing.beththe.active metaliosgne
cation and a non-c ordlnatlr?}%fanlor% is.also known. Se%% EP-A-0 426 637, BP-A-0 573 403 and U.S.

Pat. No. 5387568, EP-A-0 457 667 aR0 EP RGBS 735 RIS SARRAS T Sd 8RR N PotgRiesidstion
can also be prépargtybynosidapion déthevitictatagnteis ofstizatsitipolynetal compiuadsthy amoric

25precursors contaipingpetalic Qxidizing graips alang withthe, anien. groups; see EP-A-Q 495 375.
[0075]Some polymers can be prepared by a polymerization process comprising: reactinge}ﬁ’r’opy ene

and at least one coVSEAHEIRSSISBISTERh SRERMEh Botrsrsilg dr dirSidhe Aed B1984&L d @4 to

C20 alpha-olefin, urdestpolynserzation. cosmlispnsiis thecateprosenss atanmelaliosanse srtalyst

capable of incorporating the pro uences intQ i yndiotactic orientations, in at least

O QI%!}CI‘S Sultgg e?ne Ie%rSK)nS (fe Cn% %%}eactlc %?
one reactor to produte & Hist COPOYMET RaVIng at TEASt BAFT8te K5 BroSy R A AR RERF sferably
at least 40% &f the2prdpstehedsaduéndas afesirt GG ¢ BYSPAdITIasGto fientatinpk:;, Wheteds te
copolymer has a mglhigexAMAlITQm: 2baYE de/mindeaRoNs 3990 &%‘i{ﬁg&e% & detals ot ine
propy

polymers are descriéb d in the following paragra%hﬁsé 0076] Preferably,t ene-rich polymer or

polymer blend has®: &%mﬁalfi%‘?nﬁ%fdﬁ%bé@ B LhGie Hr8Ferdb B EMBERR730b EOWRY . the
polymer or polyme+® Hiend eszraplyogsdnsies ethdenernorsansipha olefitsug. chaving frgmid-20
carbon atoms) in t of. 0.mole %, preferahly fr mole % to 20 mole % and more
preferably from 7 r%%%o%t%ﬁttlaé{% fte%v%%a%c h ??1%6 ggé@@%ﬁ/g%%%eeﬁg%}t%ﬁrae gf]é#ﬁsggﬁnb@ nits
forming part dfa rdistloSeniictSealling L9 ly et hed; intI§a&ssboth 2088y 178 Tiits attd Btbylene

units, e.g., when assingloscapalysver s visas (nabacho.bienddoAltesnativelys klend can beused in
which isotactic poléor%g%lene is.blended with a_polyethylene, in which case the ethylene units in the

polyethylene shouldB& BB 30 HBie SA4Y iR ol SPafidiRAlMeP HBRT AL WispahEieimgiae etail
below, it is contempittesl shavasddilesthepreseticeiot etliytene pwitsimay psavideihadesirecmeiting
point, those same gihylana Wit gRY AKSH (Erg?%lirglci' 4 SU r§ nt t a5 ’ilﬂ y 5i
decreased rather than increased, and ?gr ‘tha?t'regs'on’, %'ggé@m%@n %?gﬁél’e%ng shoue? é:ég 55 he
use of lonizing ionic compounds not containing an active proton but capable of
producing both the active metallocene cation and a non-coordinating anion is also
known. See, EP-A-0 426 637, EP-A-0 573 403 and U.S. Pat. No. 5387568, EP-A-0 427
697 and EP-A-0 520 732. lonic catalysts for addition polymerization can also be
prepared by oxidation of the metal centers of transition metal compounds by anionic

25  precursors containing metallic oxidizing groups along with the anion groups; see EP-A-0
495 375.

[0075] Some polymers can be prepared by a polymerization process comprising:
reacting propylene and at least one comonomer selected from the group consist!ing of
ethylene and at least one C4 to Cy alpha-olefin, under polymerization conditions in the
30  presence of a metallocene catalyst capable of incorporating the propylene sequences into
isotactic or syndiotactic orientations, in at least one reactor to produce a first copolymer
having at least 65 mole % propylene and wherein prefera‘oly at least 40% of the

propylene sequences are in isotactic or syndiotactic orientations; wherein the copolymer

18



limited. [0077]In other specific embodiments, the dispersions include a propylene-rich polymer or
polymer blends wherein the composition preferably includes a random copolymer produced by
copolymerizing propylene and at least one of ethylene or alpha- 20 olefin having 20 or less carbon
atoms, preferably 8 or less carbon atoms, the random copolymer having a crystallinity at least about
2% and no greater than about 65% derived from stercoregular polypropylene sequences and a melting
point of from about 25C to about 105C [0078]In still other specific embodiments, the propylene-rich

copolymers are the 25 reactio :@%50 of a fre %dical initiator a a random copo r produced by
copolymerizing prc?lﬁf/laerﬁ%ggﬁlaggg a téoon% o) Oe%{/ réllgrtglaf???za‘f-t(%@ |P| Wgﬁﬁ)g%%rpfeéé&%%ré%ﬁq%mms,
the random copolypabmitay g desorstality Slleasgabog@¥and no greater than about 65% derived
from stereoregular polypropylene sequences and a melting point of from about 25C to about 105C.

olymer ith a meting it Deneen aboct BOG AL LG mee pretorably betweonBoc and 110
polymer with a melting poin en abou a . more prefera ween an .
The viscosity as m%%‘gugrgé%gfégﬁ’ffB%erng%’ia%%%‘sfh Uig Bg(soee\/vézsr?zt en%%@&fd,%B? Bferably
between 70 arid 3 Plsndngtafrosilprefdrdbdychnferecto3e0 dpok 18660, Corresponglifighy, 4H€ neetiandex,
measured at 190C, shavld he beween-29 ?0“5’0319919’gJ)&%E%fafa%ﬁgfﬁQl%{tg%‘éﬁ%%ﬂ £0,874,1000, and most

preferably 5 between 100 and 500. Further, the tensile elongation of the polymer at room temperature

should be in excesEGF SO0 R0 E Prefaraify triceke sadort Bookn dHe sorstipibecrdslsiin &alals of

300%. Preferably, ghairangons Gapsiwmemis shiowr melaauiarweighteopelvsRlseataiingarapylene
units in an amount?%@O% O{e%?%\rlnet’ predfert bllé/nm%l than 90%, with ._t?Ee pro lene, ugitesdp efegably
being predominantly ISSIERLIE seque‘?u%rés fm%re han S’l‘c‘)gao?%‘%? fh&Units elr%‘%olfacf‘lc pnﬁbds), as
measured by IBC NMRY) Thkerasitisly, copshydrrersteavsérhire wngh dbetae thr anbiping ylsmvidibggiesater
flexibility for desired;theqlogical fEpparigs dQQSOIRILHAHIGE HSRGFSINSSHMYIHAR A RANAISHD
composition containing a physical blend, wherein an ethylene-propylene copolymer is blended
together with 30 mole % of the overall polymer blend.” As discusséd in greater “detail below, it is

contemplated that while the presence of ethylene units may provide the desired melting

point, those same ethylene units may cause crosslinking to such an extent that the MFR

15  is decreased rather than increased, and for that reason, the amount of ethylene should be

limited.

[0077] In other specific embodiments, the dispersions include a propylene-rich
polymer or polymer blends wherein the composition preferably includes a random
copolymer produced by copolymerizing propylene and at least one of ethylene or alpha-
20 olefin having 20 or less carbon atoms, preferably 8 or less carbon atoms, the random
copolymer having a crystallinity at least about 2% and no greater than about 65%
derived from stereoregular polypropylene sequences and a melting point of from about

25°C to about 105°C.

[0078]  In still other specific embodiments, the propylene-rich copolymers are the
25  reaction product of a free radical initiator and a random copolymer produced by
copolymerizing propylene and at least one of ethylene or alpha-olefin having 8 or less
carbon atoms, the random copolymer having a crystallinity at least about 2% and no
greater than about 65% derived from stereoregular polypropylene sequences and a

melting point of from about 25°C to about 105°C.

30 [0079] In yet another specific embodiment of this invention the dispersion includes a

random polymer with a melting point between about 60°C and 140°C, more preferably
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15 isotactic polypropylene. Those ethylene-propylene copolymers are preferably derived by solution
polymerization using chiral metallocene catalysts. Those ethylene-propylene copolymers preferably
have crystallinity derived from isotactic propylene sequences. In those blend compositions, the
composition of the copolymers includes up to 30 wt % and preferably up to 20 wt % ethylene. Those
copolymers may be linear or branched. Those 20 blends preferably contain substantial amounts of
isotactic polypropylene, at least about 5 to 10 wt %. In a specific embodiment, the blend can include

isotactic polypropylene. in Q to.about 50.wt %, or alternatively up to about 80 wt %. The
blend can also inclh%ﬁag%et%%@gg |#%%§ibd po ?/r%lé?%?ltsyuaé%%efsr%rggt%?f %E%ﬁ&?%é%@ﬁﬁ?%&a%twm
copolymers. Desiralypctieaise efithéobbrasrdasefivddyaboweqrdiidemdos 18y endbteomeiticlgra85/

temperatures due {Q.{he-praseace 1%65?%88@%84%%}59@Qﬁ%ﬂ‘%ﬁﬁ@[en%%%‘#ggg Ao aé%%%lﬁ{:%‘?cu'ar

architecture for the copolymer, thus improving the theology, elasticity an lity of the adhesive

composition. [008 19" &5 AR et 8rls8Ririsrts PR ihrario < thelisdé Wehensoprasticaisihly

selected from copdlyrwess anuldespplymers, ehettdene andimionyIsnea80hothenL 30menamers
selected from C4 to, C gglefins, pref %)J)/ alpha-ol firg, more preferably from C4 to Cs alpha-olefins

nay eGPl OPRe: BRAYRATE RSP BFEYIEhe

and most preferabﬁ/ Selected from n-buterte m-fiéxere
content of the therwispiastic Ye%intafrgeyfrdm whdun 298 iwhepéredntvohthe vksin:{g2H o pame

embodiments, a prigiasily eihyigneshasersnavelelin.ssalesd,in, Jﬂ&%@é@%%ﬂ?%ﬁ?{@ﬁﬁ&eéd%m

about 98 to 65 percent of polymer. In other 5 embodiments, a primarily propylerie-based polyolefin

may be selected, proByHE oA SRS ROHEEbOUPYBL 5 T6d puReaY SRE P SRIHFEEeS BRGtcian
comonomer(sjomakeupothensetniindeingf ieapadypratad9033] i somel spieh’embpgimenis e gthylene

polymer has the following characteristics and, properties: 1) Crystallinity as deter .'nec%by he
observance of at least %Slr?ecgﬁ Of ee?r%ngvr?g%%u ?(Ial(c?leér%?tc}) rscéhaznagrogé?fgrreﬁﬁfé élct%n fnsteégﬁﬁirimetry
(DSC) evaluation; Hjcalagateimeenedicbetween about 30 and about 0.1 g/10 min, preferably of between
25 and 0.25 g/10 mm, more preferably of between 22 and 0.5 g/10 min and most preferably of

between 18 and 0.f®§#10 m&ilbnthd) digerssitys asudldtermdinadpateedingdosiivh Rot@amiheatween
oomeon 0 355 and DSE Sy Risierah e ATREMESH R AR 9 Blef.8"R40REE RIEEerPY

15 isotactic polypropylene. Those ethylene-propylene copolymers are preferably derived by

solution polymerization using chiral metallocene catalysts. Those ethylene-propylene

copolymers preferably have crystallinity derived from isotactic propylene sequences. In

those blend compositions, the composition of the copolymers includes up to 30 wt % and

preferably up to 20 wt % ethylene. Those copolymers may be linear or branched. Those

20  blends preferably contain substantial amounts of isotactic polypropylene, at least about 5

to 10 wt %. In a specific embodiment, the blend can include isotactic polypropylene in

an amount up to about 50 wt %, or alternatively up to about 80 wt %. The blend can also

include other olefin-based polymers, such as reactor copolymers and impact copolymers.

Desirably, the use of the blends described above provide for favorable melting

25  temperatures due to the presence c;f the isotactic polypropylene while providing a

separate molecular architecture for the copolymer, thus improving the rheology,

elasticity and flexibility of the adhesive composition.

[6081] In still other embodiments, some dispersions include a thermoplastic resin
selected from copolymers and interpolymers of ethylene and/or propylene and other
30  monomers selected from Cy4 to Cyp olefins, preferably alpha-olefins, more preferably

from Cs4 to Cg alpha-olefins and most preferably selected from n-butene, n-hexene and n-
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most preferably between 0.86 and 0.90 glee. [0084] One class of resins particularly suited to use in
embodiments of the invention are copolymers of ethylene and 1-octene or 1-butene, where ethylene
comprises from about 90 to about 50, more preferably 85 to 55, and 1-octene or 1-butene from about
10 20 to about 50, more preferably about 15 to 45 percent by weight of the copolymer, and that have
Melt Index of between about 0.25 and about 30, more preferably between 0,5 and 20 g/10 mm.
Alternatively, instead of a single Polymer a blend of polymers may be employed that has the physical

characteristics desgg'{lé) d %)o 2. Far exam le, it may be g sirable to blend a.first polymer with
relatively high Ml that f%butseige ¥Eeéler£ﬁ éog)é?é%%g?l ¥8 a gk\l/ee:f}lve\/ﬁﬁog%%ﬁéf of réfative ;? oW IQ/ﬁt so that
the combined MI aAd e SvEreiied e sy of the blend fall within the ranges noted above. [0085]In
addition to the thermoplastic resin, dispersions described herein include a dispersing agent. Any

dispersing agent magd3é uséd snresnboshidientss pf thiéniaviénidrylshs-bsed hergittheitesaeicisdarsing
agent” means an aggnt that aids in I d/gr the stabilization of an dispersion..Some
dispersing agents can also Bﬂe used&%%%%%n?r{%}s?g%a% a?r)e %B:s %ﬁ()%ti(&fll’?%qu}ﬁ%é% Paul Igglc er

(Emulsions: Theory&pRiliPPaEce, Branaditicionyidord et eediy! HiessaNew Weketaborpmiitaorated

herein by referencedmpigsaitirety-Bispessingsagents semeilyfal istthies aidsses i) shfacgractive
materials, 2) natur%élé/ occurcriin% ate%@g}, 3) finely divided solids. Surface-active agents, also called
surfactants, are matenars that r dtizR fiterfacial tension between 5 two immiscible liquid phases.

They are classified according to the hydrophilic group in the molecule: anionic, cationic, nonionic, or
ampholytic (amphd®¥ife). Exarfiplesnss ebthnsaresdipaiaildsiectislossing daenteass fben@ligwing
McCutcheon (McCeiighepasibrausiiiessand Deigtaemsy @lanrBasked\Nb), isusstaRnLaly ki Bxamples
of naturally og g e N e R ROl S St e ANl At SOl sy
evaluation; 2) a melt index of between about 30 and about 0.1 g/10 min, preferably of
between 25 and 0.25 g/10 min, more preferably of between 22 and 0.5 g/10 min and
most preferably of between 18 and 0.75 g/l0 min; and 3) a density as determined
according to ASTM D-792 of between about 0.845 and about 0.925 g/cc, preferably
15 between 0.85 10 and 0.91 g/ce, and more preferably between 0.855 and 0.905 g/cc, and

most preferably between 0.86 and 0.90 g/cc.

[0084] One class of resins particularly suited to use in embodiments of the invention
are copolymers of ethylene and 1-octene or 1-butene, where ethylene comprises from
about 90 to about 50, more preferably 85 to 55, and 1-octene or 1-butene from about 10
20  to about 50, more preferably about 15 to 45 percent by weight of the copolymer, and that
have Melt Index of between about 0.25 and about 30, more preferably between 0.5 and
20 g/10 min. Alternatively, instead of a single Polymer a blend of polymers may be
employed that has the physical characteristics described above. For example, it may be
desirable to blend a first polymer with relatively high MI that is outside the range
25  described above, with another of relatively low MI, so that the combined MI and the

averaged density of the blend fall within the ranges noted above.

[0085] In addition to the thermoplastic resin, dispersions described herein include a
dispersing agent. Any dispersing agent may be used in embodiments of the invention.
As used herein the term “dispersing agent” means an agent that aids in the formation
30  and/or the stabilization of an dispersion. Some dispersing agents can also be used to

form emulsions and are described in detail by Paul Becher (Emulsions: Theory and

21



10 alginates, carageenin, and cellulose derivatives. Examples of finely divided solids include basic
salts of the metals, carbon black, powdered silica, and various clay (principally bentonite). [0086]In
some embodiments, a carboxylic acid or carboxylic acid salt is used as the dispersing agent. Typical
salts include an alkali metal salt or an alkaline earth metal salts 15 of the fatty acid. Other salts include
ammonium or alkyl ammonium salts of the carboxylic acid. In some embodiments, the carboxylic acid
or it's salt with 12 to fewer than 25 carbon atoms. Where the dispersing agent is a salt, the number of

carbons refers to the carbgn.atoms associated with the carhoxwlic acid fragment. In other .
embodiments, the%gf(t%ll%efgfr%gﬁ%ﬁh axggiéignéi\{ﬁsr%}é ment that has aﬁ?@% %%@%@t%%r e(r)erllna%ms. 20
Particular embodifférenesaais gikaftnelispenties egorie seorfaibr et atidlisea dastrsxilisuakict-with 22

carbon atoms. Somg;embedimentsliasemsli-agiddmibafarm)atiapesaaciaibpichis.anatyal oil that

contains approximatel¥ 40 to about 50% cruel acid with the remainder consisting of primarily chains
having IS carbon &S, A SN TIETAPr BRIEoF & AR MY L9E8a BRI EtHab ERSBARANERES
25[0087]Some emivadimeitstos theidrebant.iMhentiondissi Aefatty adid otothsaldahidgkdupdifrom an
ester of a fatty acig, T o] idu tituti ch.e ferably contain 2 10 3Q carbon
atoms, and most gpéefg}r%ﬁ%%gto %ig%rgg%%g%yﬁéggﬁ%% ?és%gé%;%gnﬁﬁ%rx glg'strgf‘(ggﬁ%pg%ao%ranched
residue, and may &rsenEsaEcE RixtirelBlewd DeiTiaEeazssiduiss ek donbAssingheitrerévieGuirises bf

carbon atoms. ExempiRii-30 sldch aleshal resigursdncludesiesidues afHigskLalsehols cantaiping 10
to 20 carbon atoms such as cetyl.alcoho|, stear, Iﬁ%g:qd%%, anctj oleyl ?lCOIhOI' Some eiml%odiments use
an ester wax of erd&i¢a&8. Tﬁ%@?n b gﬁlaﬁ’%’ SN FRL s alt Bt i fath? SRT BB a il fewer
than 25 cart_)c_iﬂ e}tm*rglwsepmdmdnhy mdt@lhhgegdat@a‘@vﬁd cdixaimitg felvBndlyadi @8ecasbbdsatoms
or by saponificatiop,g,an sier ofid fty,acid.cantaining fower than Rp.6athaY alms,2lA0aglin other

embodiments, the dispersing agent can be an ethlyene acrylic acid copolymer. Still other
emobodimetns usépéﬂRS}Pé]tWé?eétc’ﬁ‘B@ylates as the dispersing agent. In some embodiments, petroleum
sulfonates are useful. In other embodiments, the dispersing agent is a sulfonated or
polyoxyethylenated08&dholnlsestidl atherdamitsdimantsysalfaté dorphospleaiad pdlyoxyedmgldrrated

alcohols are suitahle. 1Q:Rolymerie cthylene-axiselpranyiene.cxids(ethylene exide. Aispersing.agents,

lcnown as poloxamers are used as the dispersing agent. Primary and secondary alcohol ethoxylates
are also suitable irP§dRSeftiaparidonOhikyiads dBdfEs 3HACHHIRY §y cakidedgrenieBd st dthdhe
dispersions. Of cogssa:gomkinatinnsafbesedispeassing agenidiareid 9o $uitahleq{009Eswediments
of the aqueous dis&%si%ncsér grsx%iobrgsq %%Q e 1s1i3%r\§\{g§eargier}1t is a salt, fhe number of carbons refers

to the carbon atoms associated with the carboxylic acid fragment. In other embodiments,

the salt is formed with a fatty acid fragment that has at from 15 to 25 carbon atoms.

20  Particular embodiments use an alkali metal salt of erucic acid. Erucic acid is a
carboxylic acid with 22 carbon atoms. Some embodiments use erucic acid in the form of
rapeseed oil which is a natural oil that contains approximately 40 to about 50% erucic
acid with the remainder consisting of primarily chains having 18 carbon atoms. An

alkali metal salt of erucic acid is also useful in some embodiments.

25 [0087] Some embodiments of the present invention use a fatty acid or its salt that is
derived from an ester of a fatty acid. The alcohol residue constituting such ester may
preferably.contain 2 to 30 carbon atoms, and most preferably 6 to 20 carbon atoms.
Such residue may be either a straight or a branched residue, and may also be a mixture of
two or more residues each containing different number of carbon atoms. Exemplary

30  such alcohol residues include residues of higher alcohols containing 10 to 20 carbon
atoms such as cetyl alcohol, stearyl alcohol, and oleyl alcohol. Some embodiments use |

an ester wax of erucic acid.
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15 addition to the components as described above. Deionized water is typically preferred. In some
embodiments, water with excess hardness can undesirably affect the formation of a suitable
dispersion, Particularly water containing high levels of alkaline earth ions, such as Ca2+, should be
avoided. The term "dispersion” as used herein refers to a finely divided solid or liquid in a continuous
liquid medium. An aqueous dispersion is a 20 dispersion in which the continuous liquid medium is
water, The term "dispersion” as used herein in connection with the compositions of the invention is
intended to include yjtan it 3 h.emulsion essentially. liguid.materials ared employing
the thermoplastic r&qg& ﬂd?ﬁ?&%?ff)%%iﬁg%ggﬁﬁngsn %i%%%?é%‘%@ %%ﬁ%cﬁggr %Feié).%ueéﬁg% E?
dispersions can be‘@Bteintemfols eReMdiised by prefriring dnfelf Aieidcatpriagifusty 18n ddswiber, and
then causing the emisios: partigledoisalidifyry \@ieus MeanS:clhusWheR the SoOmRoNeRisRLe
combined, some embodiments provide an aqueous dispersion ? wherein content of the dispersing
agent is present in %Oénrsange of from 0.5 to 30 parts by weight, and content of (C) water is in the range
of 1 to 35% by weight per 100 parts by weight of the thermoplastic polymer; and total content of (A)
and (B) is in thé rag%‘éé)g“ 30 B5 PR BBy RSP hRg tiasRl @mibe dimehilzcnh eeidife psidg

agent ranges from & partsiy weighiRasesemd 00-parts bunaeight SfthePalymerdhpsome

embodiments, the amount of dispersing agent is less than about 4 percent by wt., based on the
weight of the therm&5Asti 6819%6 %Prﬁg %%ﬁté’ &5 %]fﬁ%esé}g?%tgsﬁ%éf*g rb &ﬁ(\a%?%o?ﬂ’g’ﬁgggeﬂgm
about 0.5 percent biranvtlispesdnyita@gpercent bylinsight, dvapelyoryttiolamtdntiobtivg thersidplabatic
polymer used. In oligbsmbadimenta:boyt Lk igaout A Oueialneiesntabe dispersing,agent are

used. Embodiments having less than about 54 weight percént dispersing agent are preferred where
the dispersing 8geRid B eSS ERmRe At e(prT]cemavdstehy sne ordefipsHiRRAES B thBINVetttion is
that the dispersiongblaxengesraslupar sl stepciypicaibnihe tvieragednabitlesizecis g sshihigmabout 5

pm. Some preferred dispersi have an average particle sjze of less bout 1.5 pm, In same 10
embodiments, the L%epég?ir%lg%getﬁnesg?gr?gs eﬁ%rﬁcﬁe‘%ﬁz\g %iyacl())(s)l&te %I"?%%?yj 6? Cr%r,lqsfé)aﬁ?n?%% pm,
3.5 pm, 3.0 pm, 2.5pne, dspepriens. Spreuse prmbiustions, Aitilese disp Sungegaribotimrentsitedle a lower
limit on the average patrticle size of about 0.05, 0.7 pm, 0.1 pm, 0.5 pm, 1.0 pm, 1.5 pm, 2.0 pm, or 2.5
pm. Thus, some pauidpr efmbddinents batie; iquexandiipssinmvesagdQnHigtnsiaatehfioneahout
0.05 pm to about 1, .15 While in other embodiments, the particles in the.dispersion have an
average particfl)éeJ siz%%@r%%% gﬁgﬁ%.{? %rrlr]ﬁ {6 g]sgﬂ%%g%orﬁ%]?%gr %‘fes%?%éart laslr{ggﬁ% gp rgr??gaﬁg[lhe
diameter of the parlitkomeethabedsragts.of the 1oty eassherdzsesof thdsgarlitiaRarietefeizes wan be

measured on a Coylterd:3430 di%@ﬁgﬁ.tt@@ﬂgzmrm@?;@oama%m&b@& WMitablg-deviee 1 2R(0092]
e

Another parameter that characterizes particles in the dispersions is the particle .
such as Ca™’, should be avoided. The term “dispersion” as used herein refers to a finely

divided solid or liquid in a continuous liquid medium. An aqueous dispersion is a
20  dispersion in which the continuous liquid medium is water. The term "dispersion" as
used herein in connection with the compositions of the invention is intended to include
within its scope both emulsions of essentially liquid materials, prepared employing the
thermoplastic resin and the dispersing agent, and dispersions of solid particles. Such
solid dispersions can be obtained, for example, by préparing an emulsion as previously
25  described, and then causing the emulsion particle to solidify by various means. Thus,
when the components are combined, some embodiments provide an aqueous dispersion
wherein content of the dispersing agent is present in the range of from 0.5 to 30 parts by
weight, and content of (C) water is in the range of 1 to 35% by weight per 100 parts by
weight of the thermoplastic polymer; and total content of (A) and (B) is in the range of
30  from 65 to 99% by weight. In particular embodiments, the dispersing agent ranges from
2 to 20 parts by weight based on 100 parts by weight of the polymer. In some

embodiments, the amount of dispersing agent is less than about 4 percent by wt., based
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size distribution, defined herein as the volume average particle diameter (Dv) divided by number
average particle diameter (Dn). Some embodiments are characterized by a particle size distribution of
less than or equal to about 2.0. In other embodiments, the dispersions have a particle size distribution
of less than or equal to about less than 1.9, 251.7, or 1.5. [00931In yet another particular embodiment
the aqueous dispersion has a concentration of the solid content including (A) thermoplastic resin is in
the range of from 10 to 70%. Another measure of solids content is by volume. In some embodiments,

the ispersion has arngceakOl otless AR ARaYL A% b alume 200t dispersions haye a

agen
solids content of from about 5% to about 74% by volume. In some embodimen S, L GisetEdns have

a percent solids of [EEPiHEH SHBLACAIY By PHSRANEY [Whstenghodhdwessos by velghteburedarmyithg from

about 5% to about &@¥hyyalumeriRPedliOneipaiif spragmef éh%éﬁﬁﬁeiﬁp%%%@ﬁ@%%&ﬁgem is
the pH, which can affect the uses for.which dispersions are syitable. Typically, the dispersions have a
pH 5 of less than %2&5@%%36@/?%&1?&3 (Eri%f geas ﬁ%%%néﬁrfﬁsgg[o%ﬁﬁ%m%f %?%éﬁﬁ/t%ﬁt?ﬁﬁbut 7to
about 11., moré preferaistfromrabodissetsimhagedt] atd opveleerddispersidns hayingng lowsr imit of the
pH of about 5, aboutBoaPaut.{q.about 8, about 9, about 10, or about 11 are contemplated. Dispersions
having an upper limit on the pH of about 6, about 7, about 8, about 9, about 10, about 11, or about 12

are contemplated. 95)While any method. be used, ane convenience way to prepare the
dispersions describ@g&re%?s}]%%/mgnqu Or?é%%%%eﬁ%% ﬂﬁen‘élga%‘a%seﬁﬁétkﬁSWWH%%&Way be

used. In some embuseiheatscle kirsadBypizaaribu ey snigepasinbieiscieieextitgabont & mmltimmew
oy pEElsAdnA DR QRMEFRCSLINS FROHIRIBAN'S BIE MRy (oed
10 embodiments, the upper limit on the average particle size is about 4.5 pm, 4.0 pm, 3.5
pm, 3.75 pm, 3.5 pm, 3.0 um, 2.5 pm, 2.0 pm, 1.5 pm, 1.0 pm, 0.5 pm, or 0.1 pm.
Some embodiments have a lower limit on the average particle size of about 0.05, 0.7 pm,
0.1 pm, 0.5 pm, 1.Q pm, 1.5 pm, 2.0 pym, or 2.5 pm. Thus, some particular embodiments
have, for example, an average particle size of from about 0.05 pm to about 1.5 um.
15 While in other embodiments, the particles in the dispersion have an average particle size
of from about 0.5 pm to about 1.5 pm. For particles that are not spherical the diameter

of the particle is the average of the long and short axes of the particle. Particle sizes can

be measured on a Coulter LS230 light-scattering particle size analyzer or other suitable

device.

20 [0092] Another parameter that characterizes particles in the dispersions is the particle
size distribution, defined herein as the volume average particle diameter (Dv) divided by
number average particle diameter (Dn). Some embodiments are characterized by a
particle size distribution of less than or equal to about 2.0. In other embodiments, the
dispersions have a particle size distribution of less than or equal to about less than 1.9,

25 1.7, 0r 1.5,

[6093] In yet another particular embodiment the aqueous dispersion has a
concentration of the solid content including (A) thermoplastic resin is in the range of
from 10 to 70%. Another measure of solids content is by volume. In some
embodiments, the dispersion has a percent solids of less than about 74% by volume.
30  Other dispersions have a solids content of from about 5% to about 74% by volume. In

some embodiments, the dispersions have a percent solids of less than about 70% by
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15 process for producing the dispersions in accordance with the present invention is not particularly
limited. One preferred process, for example, is a process comprises melt-kneading the
above-mentioned components according to U.S. Pat. No. 5756659 and U.S. Patent Application No.
20010011118. A preferred melt-kneading machine is, for example, a multi screw extruder having two
or more screws, to which a kneading block 20 can be added at any position of the screws. If desired,
it is allowable that the extruder is provided with a first material-supplying inlet and a second
material-supplying inleinanestutaertund 6nd igrthhmaterialsHpRYRg.Inlets insshis, order, fram the upper
stream to the dowr11§ﬁrl%am along the flow direction of a material to be kneaded. Further, If d/e5|¥ed, a
vacuum vent may be added at an optional position of the extruder. In some 25 embodiments, the
dispersion is first diluted to contain about 1 to about 3% by weight of water and then subsequently
further diluted to cdffgfbe GPRafERIRER DI BB e ghinstsivacdeserisombominbie dimeHtsyttienfurther
dilution provides a aﬁ&permwifhr&bﬂﬁﬁﬁ&ﬂb@b%ﬁ@%ebs‘ﬂi‘i&%ig.h.t%‘%é‘ﬁ?,r-tf[é‘@i%gfé?&ﬂ%gi%pe?ﬁio n

obtained by thg melt kneadin further supplemented with an aqueous dispersion of a
ethylene-vinyl com%%%ﬁsd 3‘0%%2?13,(1“@%%? %{Iy a%&s%g%%gam.%@é] teigRRe 1 seneisfatrbanyitstrates

such an extrusion &ppiiratiasabaubddinrerns wtfirebilventioshobn Extrader, in. CEIdAsyanbesiments a twin

screw extruder, 20Hg,aOupled 10 Pack PrassyLs seoy! tRymp, or ge B, 30.
Embodiments also §rovide a t;:asle 1re1~*,ervoli|5?,§40 an%%%?%@gzéé’ﬁ&%%’ aé%%agér?""o%h%ﬁf

includes a pump (H3PEhoWAY BUEFER AbuRiSRSFeRseharE snftiakRpaTdinaiteopr\idad dforhathicsbase

reservoir 40 and thabenitialahated resenaiehi leseesively o AR aUitable BHIR,MRY be used, but 5 in
some embodiments a pump that provides a flow of about 150 cc/min at a pressure of 240 bar is used

to provide the basqeapsdthe inttialavater fouthesextryder 20.4n gther embodiments, a liquid injection
pump provides a flow of 300 %c/mjn a? 200 bar or gOO cc/r%j’n at 1§§ Vgrrl.lfirrl]cgo%ag e%go%ﬂ?ﬁeen € the
base and initial watePar8 PreHEsiead e Sreh dutatelibrening. réamslitatedinconpualicksopoviner or
flakes is fed from the feedery 8@ tesah intet@faftbedatiugar2Rihe e BA RSN iR MEHRI Qb rew

compounded. In semg gmbodiments | ispersing agent,is added to.the resin through an along with
the resin and in other emBodiments, %h%gd%g%%fnﬁqésg%hﬁgep%\% FPLBISAPRER? PRt aTEW

extruder 20, The ré&itPREIt o8I Heno srpsadyTrerd themalkkanvddounteyiizomeriosin t&sianaisification

zone of the extrudgrashereifiedailalamount AuRCrARLARSE G NEJ SRENITS 40,400 S s added
through inlet 55. In sg{yuqaelm?oq%%e]nﬁédls%ersmg agent may be added additionally or exc?uswely td
odime

the water stream. B3 Soma &m ® PR EHRUIRIAE iRt A amar tite? BTRSRE CpeRpEERSitRoRIAIl water
inlet 95 from reseryoirédgdribe dieriomenticoiolingpronesofcthedidisdes28aTMRicaks e dispession is

diluted to at 20 leag}30 Weigf; | ooling zane. In addition, .the diluted mixture may
be diluted any number oﬁnggé%%ﬁﬁiv?gg{%@%ﬁ%onée% |§n§ghf’é\e?é— DR BB difndhts,

water is not added®i¥aRKe 2w dSaavestder Ty ibattratisemers stremmteoritainmkptheingsitooielt after
the melt has exiteddnara sbe=@rasepobnithis ManagEaleamRIRasHE bildaun indhe extruder 20 is

eliminated, 25[0098]In. oC{nWelt%er%g_S iments Fﬁbas#%substance or aqueous solution, dispersion or slurry

SR STo) 14 o Bt pssrondoiAier it wrivasinieymadlly the

thereof is added td the dﬁlspersmn at any
basic substance isfaitieisdhird andsfquibovsstlutionBug inleeiehis order from the upper stream to the

down stream along the flow direction of a material to be kneaded. Further, if desired, a
vacuum vent may be added at an optional position of the extruder. In some
25  embodiments, the dispersion is first diluted to contain about 1 to about 3% by weight of
water and then subsequently further diluted to comprise greater than 25% by weight of
water. In some embodiments, the further dilution provides a dispersion with at least
about 30% by weight of water. The aqueous dispersion obtained by the melt kneading
may be further supplemented with an aqueous dispersion of an ethylene-vinyl compound

30  copolymer, or a dispersing agent.

[0096] Figure 1 schematically illustrates such an extrusion apparatus embodiments of

the invention. An extruder, in certain embodiments a twin screw extruder, 20 is coupled
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embodiments, it is added in other convenient forms, such as pellets or granules. In some
embodiments, the basic substance and water are added through separate inlets of the 30 extruder.
Examples of the basic substance which may be used for the neutralization or the saponification in the
melt kneading process include alkaline metals and alkaline earth metals such as sodium, potassium,
calcium, strontium, barium;inorganic amines such as hydroxylamine or hydrazine; organic amines
such as methylamine, ethylamine, ethanolamine, cyclohexylamine, tetramethylammonium hydroxide;

oxide, hydroxide, anch iyddide. gl Alkaling paiate Andalkaline sallh etz uch as spdum oxde.
sodium peroxide, potassium oxide, potassium peroxide, calcium oxide, strontium oxide, Barlum 5

oxide, sodium hydreseiESSpyRIBAUrAnE A Xt Wit RTATTHYErORidechs ebihinh ingtiide a parimntnot

hydroxide, sodium &nsige IatasshampuRisidas s ale wniny drde .angkvaak acidh sad s RE alkaling metals
and alkaline earth %Eta'f uch.ta sodium carbor;(?te, otassium carbongte, sodium
W :

TR S e B8 ke R T hy B R ER S B ey e P st e

hydrogencarbonate, p%’ta% i
potassium acefate icatoivmnalostatendragnumothiumrdOdeydr deidenflebpeirtic0lat/ernbadimests;etbé basic

substance Is a hydioide.of anaaling.me'abof.s.udrodsialen alkall metal ihsome aybadiments,

the basic substance is selected from potassium hydroxide, sodium hg/dromde and combinations
thereof [00991 The*AGQeBR~AHishEASISH ISP bHRRPHAD & JaBfAR0KrPacIZ PRdERIR) and
for example, by sprayngaatingscsitaimflowcoaibginkaaling vtk anolheeatehr ardHarvtieigoater,

brush coating, dipping. Ttrégz coating is preferably dried by heating the coated substrate to 50 to 150 C

for 1 to 300 seconds 4 F’lou‘gh the drying may be accomplished by any suitable means. 10100] The
substrate for coatings may comprise a film of a themaoplastic resin such as polyethylene

terephthalate,Boly&thY18ne R5siR éathe fie, Yasilsit @ o parranidees ds gl freniiefesdenifeto an
polysulfone, aromati¢epclyestemelyathar sihehketane patyethefegylifose cangpatatherimisige The
preferred is the film comprisi olyethylene tcrephthal olyethylene, polyamide .
polycarbonate, and” {%eofin%gg{lqgfg%gr\éles %éslﬂ?eaﬁﬁlﬁ (lzsogrf}%ﬁé?r?gn Soﬁgsel%l[)glreoﬁlég[ere%ﬁﬁﬂ%aﬁﬁggbreyﬁ%%}lly the

films have a thickn@sé in eteramyedbhfgm exliep6ingieasnsisaievidgh soarettiave thetizimessvof from

1t0 30 extruder 20. The resin melt is then delivered to from the mix and convey zone to an

15  emulsification zone of the extruder where the initial amount of water and base from the
reservoirs 40 and 50 is added through inlet 55. In some embodiments, dispersing agent
may be added additionally or exclusively td the water stream. In some embodiments, the
emulsified mixture is 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

20 least 30 weight percent water in the cooling zone. In addition, the diluted mixture may
be diluted any number of times until the desired dilution level is achieved. In some
embodiments, water is not added into the twin screw extruder 20 but rather to a stream
containing the resin melt after the melt has exited from the extruder. In this manner,

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

25 [0098] In some embodiments a basic substance or aqueous solution, dispersion or
slurry thereof is added to the dispersion at any point of the process, preferably to the
extruder. Typically the basic substance is added as an aqueous solution. But in some
embodiments, it is added in other convenient forms, such as pellets or granules. In some
embodiments, the basic substance and water are added through separate inlets of the

30  extruder. Examples of the basic substance which may be used for the neutralization or
the saponification in the melt kneading process include alkaline metals and alkaline earth

metals such as sodium, potassium, calcium, strontium, barium;inorganic amines such as

26



25microns. [0101] Some embodiments of the dispersions described herein are capable of forming a
coating which exhibits excellent water resistance, oil resistance, or chemical resistance. Some
embodiments exhibit adhesion to non-polar materials, and therefore, when the aqueous dispersion of
the present invention is coated and dried on the surface of a 30 substrate such as paper, fiber, wood,
metal, or plastic molded article, the resulting resin coating will provide the substrate with water
resistance, oil resistance, chemical resistance, corrosion resistance and heat sealability.- Coatings

obtained from some (gisp rsions dezgribed herein exhibit .excelle%t moisture eslstancg Yvateg
repellency, thermal SURESIBHES pFpel BaHRwIafSr WARP EhdTBY gr%sasf&%%}l%?ndﬁnm 168ion

coatings layers, me&@glm@wm&oﬁ%ﬂm;#ﬁm&aumm fipdoxidad w_x_idwvd\beimfé@mc,
thermal transfer propesties, BASION; FeSIRIANCE:d TRAGL ] 83IFianca1s WG A SRRV &l tium

resistance, flexibility, and adaptability to high-frequency fabricating. Some dispersions are particularly
suited for the form@FEF e SRS BEARKYS iRCIANIHG! BB AT SRt HRIOH IS SR UEH 8Ffsn BEHE also
suitable for usg as sagethacking dayaes, caalings fodarciaiecilyahweyts aid aigorbnicinpiated as
well as coatings for_contrqlled release coatings pn fertilizer pellets or as coati to control 10 surface
properties such asﬁé%leufﬁlg’ ?nifogfl ﬁ%tf%dﬁl.l%g“&ﬁ%dr%aﬁ’f%%%uéng}gé%%ocﬁs‘P ¢an e8 %aseécﬁé) B?%é;%éstable
froths and foams, asltestrilbelninvErdthadndkBinabisiFrogatas sidispspdadrClatinmrRislPatesiERd

articles Prepared from Same” filed.conayarsntlvhesawith. [RAQRIseme paveaus sliseersioag dascried

herein are used as a binder in a coating 15 composition for a coated wall paper; a fiber coatlrcu%agent
(for improving the SWEFRFFICATBSRIFe s&&%‘f‘p%ﬁ??ﬁ%r%%?‘?@p@ﬁ&ﬁ%f&ﬂﬂ@ fi58%Ha Hetoro
construction, acsizingdagaot.fanpuiooupolmsiemomgiats fibecsuassining sgenithédmel adhigsiive of a
paper or a nonwoven f borli_cd' and an agent fo iamparg@.g peat sgalrial1

SEABUWID 3,03R8¢ %ﬁ@sxfﬂ{pe' 5

thermal adhesive o?lgt% erilized paper; a Binder of an ink or a coating composition; a 20 surface
coating agent for a fséstaddraarfiviaasiaptrdfoxidsesodttmahviRyidemaeemamaliasthstethproving
chipping resistance of an automotive coating composition; and the like. 101031 In some embodiments,
the aqueous dispergiossy havesaddiinndl gperspamentdénancdmotont thadtaoesynotadversefyiatfect the

object of the preseqt nyention, EXaary 25,shen aqdliiend) compenania Giude WatelRolyble amino

resins such as watér-soluble melaming résin and water-soluble benzoguanamine resin and
water-soluble Epoxgrrssins estampresting 8oatifppiagorhha reatinsgame iz i uchsatdngoikinyi
alcohol, polyvinyl pygralidopestRelyinyd metbytetheropolyetbytens axiderpalyacndamine, pelyaerylic
acid, carboxy methyl cellujose, methyl cellulose, and hydroxyethyl cellulose 30 and inorganic
thickeners such as %‘iﬁ%‘ﬁlb“%g&’é{,aﬁ&f\'}g Lie‘f;}}“&aﬁlﬁ'bentonite for improving the stability and adjusting
the viscosity of the dispersion; dispersing agents such as nonionic dispersing agents and anionic
dispersing agents dl%(\ﬁlhterf@dw‘ﬁﬂ@afﬂ)wxla‘?éﬁ{lgs may comprise a film of a thermoplastic resin such as

polyethylene terephthalate, polyethylene, polycarbonate, polyimide, polyamide,
20  polyphenylene sulfide, polysulfone, aromatic polyester, polyether ether ketone, polyether
sulfone, and polyether imide. The preferred is the film comprising polyethylene
terephthalate, polyethylene, polyamide, and polycarbonate, and the most preferred is the
film comprising polyethylene terephthalate. Typically the films have a thickness in the
range of from 0.5 to 50 microns, although some have a thickness of from 1 to 30

25  microns.

[0101] Some embodiments of the dispersions described herein are capable of forming a
coating which exhibits excellent water resistance, oil resistance, or chemical resistance.
Some embodiments exhibit adhesion to non-polar materials, and therefore, when the
aqueous dispersion of the present invention is coated and dried on the surface of a
30  substrate such as paper, fiber, wood, metal, or plastic molded article, the resulting resin
coating will provide the substrate with water resistance, oil resistance, chemical

resistance, corrosion resistance and heat sealability. Coatings obtained from some
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metal salts for improving the stability of the dispersion; other additives such as anti-rust agent,
anti-mold agent, UV absorber, thermal stabilizer, foaming agent, antifoarning agent, and the like;
pigments such as titanium white, red iron oxide, phthalocyanine, carbon black, permanent yellow; and
fillers such as calcium carbonate, magnesium 5carbonate, barium carbonate, talk, aluminum
hydroxide, calcium sulfate, kaolin, mica, asbestos, mica, and calcium silicate. EXAMPLES Preparation
Example 1 [0104]100 parts by weight of a thermoplastic ethylene-vinyl acetate commercially 10
available from DuPgnt havmgda etate C ent albout 28 %1, a density of about 0.95 glcm3
(ASTM D-792) and AhelCi de%s% ?rgln/f mllne e errnngl)llrste accorai ﬁa’ § RETVPO12S

190C and 2.16 kg) {fzmaia meﬂﬂngt p@mr,mgm@masvaeremmm@mbmgrt@msmwmmw ) and

4.2 parts by weight.gf,a,632,carboxylig acigh{Uniid 428dnanuiaciursd by RakerReltofiie, Oﬁcﬁa/a'ue
97 mg KOH/qg) are melt kneaded at 180C in twin screw extruder at a rate of 8.3 kg/hr. [0105] Upon

the melt kneaded r&SHi/SY ?f‘aétﬁﬁf’ AT HRTES R YT SN ﬁtrﬁ%?éss?ﬁﬁaﬁ%rm SEBHRRGously
fed into a dowristreaaathueeﬂap, pestsaha Eﬁi&t@rﬁd(g/ﬂm’xﬁhﬂﬁyl;atﬁqéf wawt%tupthe totighmixgusedy This

agueous dlspersmqr s subse o%rr‘tl&g'"%t O%é/vgtg |t| water a e o£t51307 kip% efore eX|t|ng
the extruder. An aqueous 1gﬁspersron 50 %avrng ]l gntent oﬂs “7's obtained. The

dispersed polymer x@h@é@@wé@ﬁ@re@m@a@%lté%@zwmtme ﬁﬁaﬂ%ﬁ@&ﬂbﬁsfeﬁ wicans spareige

volume diameter of,Q.Rf igyeR andARAKIGHE sréﬁlﬂat&aumk@dmnmt bdReRpeRalation&xample 2
[0106]100 parts by weight of a thermo éﬁlastlc ethylene/l-o g%te cop er with an gctene content of

about 38 wt %, a d&FREDIALEIRE BF JRIS ASTRFD? &Hﬁrap i8R SPABSSE 8 JPOPhm (as
determined adéordigfiocASAIvHR 283G ats k90Ciand 216 dgina Midititinall abowt @speaitchacmeliing

point of about 63C (3e,de GHRIPEANARG 455301 (RIS HANRULTA AR BIDUE) ammarcially

available from DuPont Dow Elastomers, and 3.1 parts by weight of a C18/C16 carboxylic acid

(Ladustrene 106 30HRFTERACRIEH b bR HAtEH a st JeluB ORI gROHR e et IsBsHERAr 125C
in twin screw extrugdefeatig rate of 7.9 kg/hr.

[0102] Some aqueous dispersions described herein are used as a binder in a coating
15  composition for a coated wall paper; a fiber coating agent (for improving the strength,
moisture adsorption, or water repellency of the fiber); a net for construction, a sizing
agent for nylon, polyester or glass fibers; a sizing agent/thermal adhesive of a paper or a
nonwoven fabric; and an agent for imparting heat sealability with a paper or a film; a
thermal adhesive of a sterilized paper; a binder of an ink or a coating composition; a
20  surface coating agent for a paper or a film adapted for use with an ink jet printer; an

agent for improving chipping resistance of an automotive coating composition; and the
like.

[0103] In some embodiments, the aqueous dispersions have additional components in
an amount that does not adversely affect the object of the present invention. Exemplary
25  such additional components include water-soluble amino resins such as water-soluble
melamine resin and water-soluble benzoguanamine resin and water-soluble epoxy resins
for improving coating performance; organic thickeners such as polyvinyl alcohol,
polyvinyl pyrrolidone, polyvinyl methylether, polyethylene oxide, polyacrylamide,
polyacrylic acid, carboxy methyl cellulose, methyl cellulose, and hydroxyethyl cellulose
30  and inorganic thickeners such as silicon dioxide, active clay, and bentonite for improving
the stability and adjusting the viscosity of the dispersion; dispersing agents such as

nonionic dispersing agents and anionic dispersing agents and water-soluble polyvalent
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[0107]Upon the melt kneaded resinism-factant, 23.9 wt% aqueous solution of potassium hydroxide is
continuously fed into a downstream injection port at a rate 0.2 kg/hr (at a rate of 2.5 wt% of the total
mixture). This aqueous dispersion is subsequently diluted with additional water at a rate of 5.4 kg/hr
before exiting the extruder. To further 5 dilute the resulting dispersion, additional water is added at a
rate of 0.7 kg/hr after the mixture exited the extruder, An aqueous dispersion having a solids content of
56 wt% at pH 9.6 is obtained. The dispersed polymer phase measured by a Coulter LS230 patrticle

analyzer consisted gf.an averags. volum %iggg er 4 micron and a particle size distributio
(dv/cln) of 1.18. 10Prgparation Exgmplle% 010%‘188%%5@)?%5%%%3 %}egatl élrg%%sp?gglﬁgs an% =

ethylene/l-octene cdgByniatwidostare Eohtersedrabbensd weblizsrd dpaninef atsout D8Payira3

(ASTM D-792) and ginghaiide ofiabelinteal Quatins(asprigrmined:aecayding de, ARTM Y238, at
EQSOCC and 2.16_kg)0<’%1ai Ovtxl//%/{gcgf %%%Jt 2.0, a‘?ﬂ?’t% me%trﬁﬁ%mnt faboi%t 63C (%% determined % 15
at a scanning rate of apout TOC P&t nintite?) 2 FCTARY &Y TaBRE T OH BBt 150%

Elastomers, andl 3.6pbetsitoy weightceftar@22//EGk8 darboxylitydoidifighlemcisuiépeSeedimimica,

manufactured by Mogfana Spegialty Millsagiglyalue 97 mg KOH/g) are melt kneaded at I50C in twin
screw extruder at a rate of 5.0 kg/hr. [0109]Upon the melt kneaded resin/surfactant, 16.3 wt% aqueous

solution of 20 potassium hydroxide is continuously %& ownstream injection port at a rate 0.1
kg/hr (at a rate of 2.0 wt% of the total mixture). This aqueous dispersion is subsequently diluted with
additional water at a rate of 3.2 kg/hr before exithigpiitiex#xataplerb further dilute the resulting

dispersion, addition ter is added at a rate of 0.8 kg/hr after the mixture exited the extruder, An
aqueous dispersioanw]e\ae\I/%g a@%l%@igﬁ&éﬁgﬁﬁo RAOSTRODESHE, ey RS S RS R e B E Y
polymer phasé tneasurkd!byrant Sulbenl B23%z paricit aralzzerntonsistasbof 28 avésageivminmel

diameter of 1.11 migggfy 3%k 3 BAHIEAS FREsIRHPUIPR (Y HN-Q1H AR P EEDIEANAN RXMAIGifea
according to ASTM D1238 at 190°C and 2.16 kg), and a melting point of about 73°C (as
determined according to ASTM D3417.) and 4.2 parts by weight of a Cs; carboxylic
acid (Unicid 425 manufactured by Baker-Petrolite, acid value 97 mg KOH/g) are melt
15  kneaded at 180°C in twin screw extruder at a rate of 8.3 kg/hr.

[0105] Upon the melt kneaded resin/surfactant, 4.6 wt% aqueous solution of potassium
hydroxide is continuously fed into a downstream injection port at a rate 0.9 kg/hr (at a
rate of 10 wt% of the total mixture). This aqueous dispersion is subsequently diluted with
additional water at a rate of 5.7 kg/hr before exiting the extruder. An aqueous dispersion
20 having a solids content of 56 wt% at pH 10.7 is obtained. The dispersed polymer phase
measured by a Coulter LS230 particle analyzer consisted of an average volume diameter

of 0.56 micron and a particle size distribution (dv/dn) of 1.45.

Preparation Example 2

[0106] 100 parts by weight of a thermoplastic ethylene/1-octene copolymer with an

25  octene content of about 38 wt %, a density of about 0.87 g/cm3 (ASTM D-792) and a
melt index of about 5 g/10 min. (as determined according to ASTM D1238 at 190°C and
2.16 kg) a Mw/Mn of about 2.0, and a melting point of about 63°C (as determined by
DSC at a scanning rate of about 10°C per minute), commercially available from DuPont
Dow Elastomers, and 3.1 parts by weight of a C18/Clé carboxylic acid (Industrene 106

30  manufactured by CK Witco, acid value 200 mg KOH/g) are melt kneaded at 125°C in
twin screw extruder at a rate of 7.9 kg/hr.
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[0110]100 parts by weight of a thermoplastic ethylene/l-octene copolymer with 30 octane content of
about 38 wt %, a density of about 0.87 g/cm3 (ASTM D-792) and a melt index of about 5 g/10 min. (as
determined according to ASTM D1238 at 190C and 2.16 kg) a MwiMil of about 2.0, and a melting
point of about 63C (as determined by DSC at a scanning rate of about 10C per minute.), commercially
availabie from DuPont Dow Elastomers and 3.1 parts by weight of a C26 carboxylic acid (Unicid 350
manufactured by Baker-Petrolite, acid value 115 mg KOH/g) are melt kneaded at 150C 5in twin screw

extruder 2t a ate of A0/ [BIA Hipa e melikpeaged e/ udaciant 12,04 squcon

solution of potassium hydroxide is continuous into a downstréam injection ot ata rate o kg/hr

(at a rate of 2.0 wtoRUrHHERILAATAKILGES) CTHiBURYERsad Hispe detpmiesubseeuiemtiyodilated wtith.2

additional water at ag;e»&e(afa7r.&ek@¢hyﬂa«a{%@ﬁ&wﬂ%hﬂiﬁ&@.@iﬁ%@@%@%ﬁoﬁi%Pﬁf@@@é}ﬁtgng 2
solids content of 56d\{Y1t1%’da\WhH %g8 is pbtained. The di Qgirsed palymer phase measured by a Coulter

LS230 particle analyzer consis e&tboflgnvvata&}%rrgtg%r%t(?lﬁ EREIET B e SHAE ajb%%’g@rsize
distribution (dv/&in) dﬂllt.@Bl.eF?ﬁ@MFMi@iS@@mplﬁiﬁt{@ibl@ﬁﬂﬁs{)&lt&&ﬁtW&i@thGﬁtﬁgﬂﬂﬁ@ﬂb&&ﬂ@
propylene-ethylene gopolymge il @&A@eﬁtM%&%@Eﬁgge%@%%%({ B afienai ol ahot
0.864 g/cm3 (ASTM D-792) and a melt flow rate of about 23g/10 min.{as determined according to
ASTM D1238 at 2388 AAEPREIRE, d hieltimg dinebrsnrines mwnwribprdbolen b B8 atikural

modulus of about 4degiskanchasisnnestiallyavagakliadieniew s e michhangbAPanm i weight of a
C25 carboxylic acidd{g%ggogﬁgv%a{]gﬁﬁtgred by Baker-Petrolite, acid

10 Preparation Example 3

[0108] 100 parts by weight of a thermoplastic ethylene/1-octene copolymer with
octene content of about 38 wt %, a density of about 0.87 g/cm3 (ASTM D-792) and a
melt index of about 5 g/10 min. (as determined according to ASTM D1238 at 190°C and
2.16 kg) a Mw/Mn of about 2.0, and a melting point of about 63°C (as determined by

15 DSC at a scanning rate of about 10°C per minute.), commercially available from DuPont
Dow Elastomers, and 3.6 parts by weight of a C22/C18 carboxylic acid (High-erucic
rapeseed oil manufactured by Montana Specialty Mills, acid value 97 mg KOH/g) are
melt kneaded at 150°C in twin screw extruder at a rate of 5.0 kg/hr.

[6109] Upon the melt kneaded resin/surfactant, 16.3 wt% aqueous solution of

20 potassium hydroxide is continuously fed into a downstream injection port at a rate 0.1
kg/hr (at a rate of 2.0 wt% of the total mixture). This aqueous dispersion is subsequently
diluted with additional water at a rate of 3.2 kg/hr before exiting the extruder. To further
dilute the resulting dispersion, additional water is added at a rate of 0.8 kg/hr after the
mixture exited the extruder. An aqueous dispersion having a solids content of 55 wt% at

25  pH 10.7is obtained. The dispersed polymer phase measured by a Coulter LS230 particle
analyzer consisted of an average volume diameter of 1.11 micron and a particle size
distribution (dv/dn) of 1.85.

Preparation Example 4

[0110] 100 parts by weight of a thermoplastic ethylene/l-octene copolymer with
30 octene content of about 38 wt %, a density of about 0.87 g/cm3 (ASTM D-792) and a

melt index of about 5 g/10 min. (as determined according to ASTM D1238 at 190°C and
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20 value 115 mg KOH/g) are melt kneaded at 150C in twin screw extruder at a rate of 1.6 kg/hr.
[0113]Upon the melt kneaded resin/surfactant, 25 wt. % aqueous solution of potassium hydroxide is
cqntinuously fed into a downstream injection port at a rate 0.08 kg/hr (at a rate of 4.8 wt% of the total
mixture). This aqueous dispersion is subsequently 25 diluted with additional water at a rate of 1.5 kg/hr
befo_re exiting the extruder. An aqueous dispersion having a solids content of 51 wt% at pH 11.6 is
obtained. The dispersed polymer phase measured by a Coulter LS230 particle analyzer consisted of

anaveragevolumg jameter of 0.61 micro d a particle size distribui /dn)
Preparation Examp‘lgég( fil%]‘?[é p%%%gﬁtnv%ygﬁdo% at %ﬁrﬁ)p ag?c%ér%%%gnae%#)%%ﬁg :lcl:%dpg?lymer

\(/vithdcomonorr:jer cofat ofcaloiog Sartdfntmuh&difg poirngt doomansreiefio w e s iti¥sa/ 10 min.
as determined acgordi 1238 _ "
commercially avaciﬁ%‘igl r ag?Oégg% §31 39&”@&% L6 KgbﬁnQ%MMM&é 6{1?9&%18-@,50

vailable from Dow Chemical, and 42.9 parts by we(iﬁ[g[t of an ethylene acrylic acid
copolymer, availatsrerfeeitred boRektdipredli epitheyeuderane @éﬁ%bﬁﬂ?&éﬁ?{/}%&i, with

a melt index of about. 13 ghlQein-detesminad aasoiding to ASTN1 D1238 at 125C72.16kg (which is
equivalent to about 300 g/ 10 mm when determined according to ASTM D1238 at 190C/2.16kg), an

10acryic acid confgp f aboy 20 59, NG PSCTRliNAREIAS aboyt FTC aremelfreacd a

. . on
170'C in twin scre uder atara hr. [0115]Upon the melt kneaded resin/surfactant, 11.7

wt. % aqueous solpelessiofn hydroxide is continuously fed info a downstream injection port at a rate 0.2
kg/hr (at a rate of 2.0 wt% of the total mixture). This aqueous dispersion is subsequently
diluted with additional water at a rate of 7.5 kg/hr before exiting the extruder. An

10 aqueous dispersion having a solids content of 56 wt% at pH 10.8 is obtained. The
dispersed polymer phase measured by a Coulter L8230 particle analyzer consisted of an

average volume diameter of 0.79 micron and a particle size distribution (dv/dn) of 1.95.

Preparation Example 5

[0112] 100 parts by weight of a thermoplastic propylene-ethylene copolymer with an

15 ethylene content of about 12.7 wt %, a density of about 0.864 g/em3 (ASTM D-792) and
"2 melt flow rate of about 23g/10 min. (as determined according to ASTM D1238 at
230°C and 2.16 kg), a melting point of 60-70°C, a Mw/Mn of about 2.0, and a flexural
modulus of about 4 kpsi and commercially available from Dow Chemical, and 6.4 parts

by weight of a Cpg carboxylic acid (Unicid 350 manufactured by Baker-Petrolite, acid

20  value 115 mg KOH/g) are melt kneaded at 150°C in twin screw extruder at a rate of 1.6

kg/hr.

[0113] Upon the melt kneaded resin/surfactant, 25 wt. % aqueous solutibn of
potassium hydroxide is continuously fed into a downstream injection port at a rate 0.08
kg/hr (at a rate of 4.8 wt% of the total mixture). This aqueous dispersion is subsequently
75 diluted with additional water at a rate of 1.5 kg/hr before exiting the extruder. An
aqueous dispersion having a solids content of 51 wit% at pH 11.6 is obtained. The
dispersed polymer phase measured by a Coulter L8230 particle analyzer consisted of an

average volume diameter of 0.61 micron and a particle size distribution (dv/dn) of 1.31.
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potassium hydroxide is continuously fed into a downstream injection port at a rate 1.6 kg/hr (at a rate
of 27.1 wt% of' the total mixture). This aqueous dispersion is 15 subsequently diluted with additional
water at a rate of 2.7 kg/hr before exiting the extruder. To further dilute the resulting dispersion,
addi}ional water is added at a rate of 2.3 kg/hr after the mixture exited the extruder. An aqueous
dispersion having a solids content of 41 wt% at pH 9.9 is obtained. The dispersed polymer phase
measured by a Coulter LS230 particle analyzer consisted of an average volume diameter of 0.86

micron 70and a particle size distribution (dv/dn) obl.48.A3 ¢gmossiated above, embodiments of the
invention provide new dispersions useful for many applications. In some instances, the new have one

or more of the follgging advantages bl ireti o mean e tispersio psopglea deatigieck rabilitymSengin
dispersions exhibit improved adhesiop properties, and others may impr hesi well as
25 goqd toughnes(Li‘f)étmrllgél %ﬁ%ﬁﬁﬁtﬁn %?E%%O&%%géfghas %?ét%% %ﬁtc? %%élécace’sas%&gqr%é%%%%tégg%%r?tprocess.
In particular, sonicdigpersiongaaréeeasiaedo prodass duaSTHNMhD 1838 meRdigpeaindt i thkgpotpmers used

herein. Some disaarsiensaye ihs oaie. oL s e aulowng DIsRLaharoEie st gad ol

advantages are apparent to those skilled in the art. 30[0117]While the invention has been described

with respect to a lifviebt refriferrhtpoanientsidnespleife fautirels ofr e tBinbSdintetEftiuld not
be attributed to othesmgmbodineents ehReamvenionoke sl embadivenidsy eprassntagivelof all

aspects of the inventions. Mareover, variations and madificati erefrom exist. For example, the
dispersions descriBEt ARG PSRIHE o%ﬁg%o%%%é‘ﬁtgfé%bé‘%g& |§/ce§sl§n%1 Jal ggntgéoused to
fl;rther eélg_a}nce OnRBAIt Wg/ﬂr@ﬂﬁﬁiﬁﬁeﬂm%m@emdiﬂmts,mEH wispes sioreatesidigiantially free
of any additive not specifically enumerated herein. Some e diments af the dis lons desgrib
herein consist'bf O?C&ﬁi‘é%ct‘ é/g%tﬁﬂ&ﬂq;a Pﬁ%g(%%mhg?’a e%aco (%Ionr?gﬁgp Pﬁnéag?%gn&,izér?;mg%%diggnts
of the methods deggshed hereinCansish sfrow eatisitt essentialfyt Sfitherenumerated steps. The
appended claims intend to cover all such variations and modifications as falling within the scope of

10the invention. M%H—P C% the melt kneaded resin/surfactant, 11.7 wi. % aqueous solution of
potassium hydroxide is continuously fed into a downstream injection port at a rate 1.6

kg/hr (at a rate of 27.1 wit% of the total mixture). This aqueous dispersion is

15  subsequently diluted with additional water at a rate of 2.7 kg/hr before exiting the

extruder. To further dilute the resulting dispersion, additional water is added at a rate of

2.3 kg/hr after the mixture exited the extruder. An aqueous dispersion having a solids

content of 41 wt% at pH 9.9 is obtained. The dispersed polymer phase measured by a

Coulter L8230 particle analyzer consisted of an average volume diameter of 0.86 micron

20  and aparticle size distribution (dv/dn) of 1.48,

As demonstrated above, embodiments of the invention provide new dispersions useful
for many applications. In some instances, the new have one or more of the following
advantages. First, some ﬁew dispersions have better durability. Certain dispersions
exhibit improved adhesion properties and others may have improved adhesion as well as
25  good toughness and durability. Other dispersions are easier to process in a melt-
extrusion process. In particular, some dispersions are easier to process due to the low
melting point of the polymers used therein. Some dispersions have the feature of being
low yellowing. Other characteristics and additional advantages are apparent to those

skilled in the art.

30 [0117] While the invention has been described with respect to a limited number of

embodiments, the specific features of one embodiment should not be attributed to other
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1. An aqueous dispersion comprising (A) at least one thermoplastic resin; (B) at least one dispersing
agent; and (C) water; wherein the dispersion has a pH of less than 12; 5 wherein the thermoplastic
resin comprises a copolymer of propylene with at least one comonomer selected from the group
consisting of ethylene, a C4-C20 linear, branched or cyclic diene, and a compound represented by the
formula H2C=CHR wherein R is a C1- C20 linear, branched or cyclic alkyl group or a C6-C20 aryl
group, wherein the copolymer of propylene is a propylene-rich alpha-olefin interpolymer comprising
units derived from .0, pigRylenss andatlaast oRe aaponeRarselesed i the 95eun cgRsisting of

ethylene and C4 to C20 alpha-olefins, having a _propylene ¢caontent of greater than 65 mole percent a
weight average mat&dOVAPIRRNMRATO) St fenass FRe 51665 68 88 (P66 BB G5 weigh 5 Sge
molecular weight/nsntigssaiefiagesailet lariveigiyt catiobdvethn) ohitoneaboul dxbie abiitites, and a

heat of fusion of rgn aboty 30,19 AbAWLE0.M0, 85 HRISMINEd I BYDSG:. 2. The atseys dispersion

i
according to claim 1 wherein the propylene-rich alpha o%e%}r?%lte%polymer IS a propylene ethylene
interpolymer. 203.diipsraique 6t dispartly dextordingitaddiing nakereifictlly ropyretiedebiifene
interpolymer has agygihylensiseaieniahakoputainionrbota 3% dy waiilitor . chhgAgsRats1y

dispersion of claim 2, wherein the propylene-ethylene copolymer characterized as havin -NMR
peaks correspondﬁfgtfbeaepé‘&g-ae?g)rc %{‘EBBW?M. ﬁ(g%%%’goﬁcfr&%ﬁnbporgﬁﬁgspé) k%%f%éfgﬁ qual

intensity. 5. An agusatis:dispensiomasmprising () atdetatonttbhermoptasticstesinT (B rpdedst one
dispersing agent, and{Chialel WOSTRHLING diapaslonhanaft Rhieas Al 1AuARG 20AyerRae
particle size of less than about 5 gm, and wherein the dispersing agent 30 comprises less than about
4 percent by Weighboftraiéi8persion based on the weight of the thermoplastic resin, wherein the
thermoplastic resin is a propylene-ethylene copolymer (a) characterized as having 13C-NMR peaks
corresponding to a regio-error at MCSLLP about 14.6 and about 15.7 ppm, the peaks of about equal
intensity, and (b) wherein the ethylene is present in that copolymer in an amount of from about 5% to
about 25% (by weight) and propylene is present in that copolymer in an amount of from about 95% to
about 75% (by weight). S
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6. The aqueous dispersion of claim 2, wherein the propylene ethylene interpolymer is a
propylene-ethylene copolymer made using a nonmetallocene, metal-centered, heteroaryl ligand
catalyst. 107. The aqueous dispersion according to claim 2, wherein the propylene-rich interpolymer is
characterized as having an isotactic triad (mm) measured by 13C-NIVIR of greater than about 0.85.

8. The aqueous dispersion of claim 2 wherein the interpolymer has a flexural 15modulusjcagasured in
accordance with ASTIVI D-790-97, of less than about 50 kpsi. 9. The aqueous dispersion of claim 1
wherein the inggepglymer has a melting point of less than about 140 C. 2010. The aqueous dispersion
of claim 2 wherein the interpolymer has a melting point of less than about 90 C. 11. The aqueous
dispersion of claim 2 wherein the interpolymer has a heat of fusion of less than about 80 J/g. 25 12.

The aqueous dispessiaquebalainperiihietein s psqpylane-sich Rteipalypeasis fppnEsacaitylene
copolymer characterized as having 13C -NIVIR peaks corresponding to a regig-error at about 14.6 and

about 15.7 ppAciLspeiaie s Al MttsityheasestheHEsRq RIS ShBIiBh [ RR 32 wherein

the propykene giylenensigpRalypialis eampyienesaihylepeigarelymplophiacierired asdayisg 13C-
NIVIR peaks MCSLLP corresponding to a regio-error at about 14.6 and about 15.7 ppm., the peaks of
about equal i8RSO RHE AT RCCEEpER SR B B PR SRSt BrUpSHEn e B A

interpolymer igyclic diene, and a compound represented by the formula H,C=CHR wherein R is a C;-
Cyo linear, branched or cyclic alkyl group or a C¢-Cyg aryl group, wherein the copolymer
of propylene is a propylene-rich alpha-olefin interpolymer comprising units derived from

10  propylene and at least one comonomer selected from the group consisting of ethylene
and C4 to C20 alpha-olefins, having a propylene content of greater than 65 mole percent a
weight average molecular weight (Mw) of from about 15,000 to about 200,000, a weight
average molecular weight/number average molecular weight ratio (Mw/Mn) of from
about 1.5 to about 4, and a heat of fusion of from about 30 to about 80 J/g. as determined

15 byDSC.

2. The aqueous dispersion according to claim 1, wherein the propylene-rich alpha-

olefin interpolymer is a propylene ethylene interpolymer.

20 3. The aqueous dispersion according to claim 2, wherein the propylene ethylene

interpolymer has an ethylene content of about 5% to about 25% by weight.

4. The aqueous dispersion of claim 2, wherein the propylene-ethylene copolymer
characterized as having '*C-NMR peaks corresponding to a regio-error at about 14.6 and

25  about 15.7 ppm, the peaks of about equal intensity.

5. An aqueous dispersion comprising (A) at least one thermoplastic resin; (B) at least
one dispersing agent; and (C) water; wherein the dispersion has a pH of less than 12, and
an average particle size of less than about 5 pm, and wherein the dispersing agent
30  comprises less than about 4 percent by weight of the dispersion based on the weight of
the thermoplastic resin, wherein the thermoplastic resin is a propylene-ethylene

copolymer (a) characterized as having "?C-NMR peaks corresponding to a regio-error at
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5a propylene-ethylene copolymer made using a nonmetallocene, metal-centered, heteroaryl ligand
catalyst. 15. An aqueous dispersion comprising (A) at least one thermoplastic resin; (B) at least one
dispersing agent; and (C) water; wherein the dispersion has a pH of less than 10 12; wherein the
thermoplastic resin comprises a copolymer of propylene with at least one comonomer selected from
the group consisting of ethylene, a C4-C20 linear, branched or cyclic diene, and a compocsid P
represented by the formula H2C=CHR wherein R is a C1-C20 linear, branched or cyclic alkyl group or

a C6-C20 arylgraipavehsiginnhie ¢opopsretief pearyeingisiedinpyirasiichalphy-alrdiiintgaspolymer
15 comprising 5 to 25% by weight of ethylene content and 95 to 75% by weight of propylene content,

the copolymercHaXHG: 1S Presqal in AhafirrPYSMEHISLsIMIHNS OE from abgyt Ve igiBhidHisvF éticity to
500% tensile Reputysusughoiiatibesehasiiaityisiessdpannecaval d93 frdd, wberesjastcity is in

percent and M js the 500% 20 tensile modulus in MPa; and (c) a relationship of flexural modulus to
500% tensile ARSHLIGE784RNK Wiighdxural modulus is less than or equal to 4.2e027m+50, where flexural
modulus is in MPa and M is the 500% tensile modulus in MPa. 2516.The aqueous dispersion of claim
15, wherein the propylene ethylene interpalymer is a propylene-ethylene copolymer made using a

nonmetallocerfe, mEtSI20LRRE Y SPREEPBA F IRt adierigHt (e PFARY e e IS S RIIBA YREB Riing to
claim 15, wheteisrdpglproryisneréico 30 jiier ok eisin ghanasiarizarbaenbaviRg Rodsetagtiasiad (mm)
measured by 13C-NMR of greater than about 0.85. 18. The aqueous dispersion of claim 15, wherein
the interpolym@PAad B84 RS dulus, measured in accordance with ASTIVI D-790-97, of less than
about 50 kpsi. 19. The aqueous dispersion of claim 15, wherein the interpolymer has a heat of

10 7. The aqueous dispersion according to claim 2, wherein the propylene-rich
interpolymer is characterized as having an isotactic triad (mm) measured by '>*C-NMR of

greater than about 0.85.

8. The aqueous dispersion of claim 2 wherein the interpolymer has a flexural

15  modulus, measured in accordance with ASTM D-790-97, of less than about 50 kpsi.

9. The aqueous dispersion of claim 1 wherein the interpolymer has a melting point of

less than about 140° C.

20  10. The aqueous dispersion of claim 2 wherein the interpolymer has a melting point of

less than about 90° C.

11. The aqueous dispersion of claim 2 wherein the interpolymer has a heat of fusion of
less than about 80 J/g.

25
12. The aqueous dispersion of claim 2, wherein the propylene-rich interpolymer is a
propylene-ethylene copolymer characterized as having BC-NMR peaks corresponding

to a regio-error at about 14.6 and about 15.7 ppm, the peaks of about equal intensity.

30 13. The aqueous dispersion of claim 3, wherein the propylene ethylene interpolymer is

a propylene-ethylene copolymer characterized as having BC-NMR peaks
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5fusion of less than about 80 J/g. 20. The aqueous dispersion of claim 1, wherein the dispersion has a
pH ranging from about 7 to 11. 1021.The aqueous dispersion of claim 15, wherein the dispersion has a
pH ranging from about 7 to 11.

MCSLLP

corresponding to a regio-error at about 14.6 and about 15.7 ppm., the peaks of about equal

intensity.

14. The aqueous dispersion of claim 3, wherein the propylene ethylene interpolymer is
5 a propylene-ethylene copolymer made using a nonmetallocene, metal-centered,

heteroaryl ligand catalyst.

15. An aqueous dispersion comprising (A) at least one thermoplastic resin; (B) at
least one dispersing agent; and (C) water; wherein the dispersion has a pH of less than
10 12; wherein the thermoplastic resin comprises a copolymer of propylene with at least
one comonomer selected from the group consisting of ethylene, a C4-Cy linear,
branched or cyclic diene, and a compound represented by the formula H,C=CHR
wherein R is a C;-Cy linear, branched or cyclic alkyl group or a C¢-Cy aryl group,
wherein the copolymer of propylene is a propylene-rich alpha-olefin interpolymer
15  comprising 5 to 25% by weight of ethylene content and 95 to 75% by weight of
propylene content, the copolymer having:
(a) a melting point of less than 90C;
(b) a relationship of elasticity to 500% tensile modulus such that the elasticity is
less than or equal to 0.935M+ 12, where elasticity is in percent and M is the 500%
20  tensile modulus in MPa; and
(c) a relationship of flexural modulus to 500% tensile modulus such that flexural
modulus is less than or equal to 4.2e0'27M+50, where flexural modulus is in MPa and M

is the 500% tensile modulus in MPa.

25 16. The aqueous dispersion of claim 15, wherein the propylene ethylene
interpolymer is a propylene-ethylene copolymer made using a nonmetallocene, metal-

centered, heteroaryl ligand catalyst.

17. The aqueous dispersion according to claim 15, wherein the propylene-rich
30  interpolymer is characterized as having an isotactic triad (mm) measured by BC-NMR

of greater than about 0.85.
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MCSLLP

18.  The aqueous dispersion of claim 15, wherein the interpolymer has a flexural

modulus, measured in accordance with ASTM D-790-97, of less than about 50 kpsi.

19. The aqueous dispersion of claim 15, wherein the interpolymer has a heat of

fusion of less than about 80 J/g.

20. The aqueous dispersion of claim 1, wherein the dispersion has a pH ranging

from about 7 to 11.

21.  The aqueous dispersion of claim 15, wherein the dispersion has a pH ranging

from about 7 to 11.
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