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BACKGROUND OF THE | NVENTI ON [ 0004] Agqueous di spersions
of a thernopl %@%‘%@E@%@E&Q%T ﬁ@?%@éTE?Mm in

thefoodlf . HGYSALE HpSRBSS LIRS fiRYRy REETS. PeRakidddl ApMicBon Serial
var i eté&of fields since an aqueous =10 di spersion

pr ePRr @YV 2hsilsg RaepusheSi 2003 ¥¥ebs. difovisianal pplication Serial

ar NePs®s Ay ant R R USLiulaM 1 heodliBPalshbans & whiak 8/ B¥orporated
usi ng an organi c solvent for the dispersion nediumin

vi eWersi by r Bt Injthsjr enfignt%i ng envi ronnent, handling
conveni ence, and the like. For exanple, when an

aqueous di spersi on BSCRGRDENIROE TAIE povEeaTON Ur f ace of

a substrate such, as paper, fiber, wood, netal, or )

pl 2 4900] T aaenys SPFrEirRs Shrafhermonlestic; By Hy2RYismes qieikmown in the
15 pFOVA@RotshEspetbitits MatEbobh lled\Bt £ tvideSsdristyddCaldsOdidce an aqueous

resi stance, chenical . resistance, corrosign .resistance
18nd disaerpion Paapatsr Byt YSIng W 1%%??!9“0‘?‘}5‘1?”18%3’6&%0” ag"amag““s

di SpehSheBRpdsions frifRkdiRl @id & §r8&id sd1Pshe fdreRNdispersion medium in
produced_ elther by a process wherein a polynerizable .
nondifer ofvAremability, Merkipg pryioaReRa hatdling cpryenience, and the like. For

POl LaBhh1Z &ohelin @5iHotd @bpePMrYiBChdtdPdrid el Bn 8 BurBlb 8P4 Substrate such
mediumin the presence of a 20 di spersanqpagent, Qr
e

. . ! )r by :
a pro®ERS. {bar wred el e RlasHePRBlSH A4l he ks wtng formed will

139UaHSde tHE dibdfte 3N vidrirQdnkd, oildrelitBRE! cemitaP@8ikhnce, corrosion
are mxed b I g shearing force. The fornmer

y applyln
pr odesistance aggsfica eale@gtmm t he di sadvantage of the
limted nunber of the polynerizable nononers that can

be yosd) VWvERBER aqiddes YigFerstdng obh thdhBoFleRtie OldSin have been produced
di spersions of the thernopplastic resin that can b

. € C
pr oGUBEPY § HOFSSHIVEEIE cRALRGIARIEF MPBOBRIGKRISY isfgpsin raw material is

suf fRlendiz&M ¢ RERlsidhed BEnér2BfidiOn & aduRSuPRLHTRIihZRE pRBence of a
reaction as well as intricate equipnent. .the ot her

NandiisPering) agente?r R HRWEYS et FEHE) @ewpg;w desin and an aqueous
\é;{ ﬁé%w&%@%@ﬂ@ 'Ez[‘ Fi{iﬁé NT% é&%hv aﬁ'rﬂﬂé@bﬁ%ﬂlﬁ?@?ﬁewng 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
dispersioné 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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[0006] In one aspect the invention provides an aqueous

di spersion conprising (A) at 30 |east one

thernoplastic resin; (B) at |east one dispersing

agent; and (C) water; wherein the dispersion has a pH

of less than 12. I n another aspect the invention

providesan1||||||||||||||||||||
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aqueREsus Al SResH QJ}nﬁrﬁlﬂé) 5] d’t‘ge&&n@thelﬂ%‘%ﬁ&ugl}%m (B) at least one

t hernopl astic resin | east one I spersi ng

agefifperipERgen %@w% z:yh@rm thedisnersiqreias nadﬁluﬁ»asavgage particle size

VOl YMessAUES 206 AR | Gl B! dhBersiBhs 4350 e%nﬁaoa%ecg tf8 dispersing

I n some di spersions accor g to elt aspect
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di spersj on has a pH of |l ess than 12, ‘and an aver age
par thag plous 5 28m, oarndlv\él@sem {he slisperiog et spmaTses Jgse Fan gbeyié percent

16 sw&agﬂtgtﬁﬁgﬁaﬁmemk Eific @aﬁotpuag@ g&ea.out 4 percent

y wei ght based on't t her nopl astic
reS|n [00071 In sone dIS ersions the thernoplastic
res[9907ls  Emsompsotisnesiiansithe theroplastioetin iptn alphaglpfimiaterpolymer of

Wit Bn@knd Gaglat RAG GRMBMRAGHerSRIeRE §dnl IRBrORL@ERMHE of a Co-Cao
consisting of a C4-C20 linear, branched or cyclic

di ehrsar, dranghedeet ol diens. 9 bn €BiFlsBRIRY] camnpuad sysingq vinyl acetate,

acehqf £ d FeffrOdERRY B@Wrﬁﬁﬁnﬁl dBR Whe anR'Ps"&C -Cy lin
I—|ZC—CI—|RC?/\%§6}§| neﬁgls a t Ilne%:r:i= 15 rraenc hed o 2 e

12y chragchag |y Pygie slipy! eroun ooe Céz‘ézo &V Brypo ulfdeferrml e?ré?r}owrs include

Co%ﬁﬁ@ﬁé i-Dgbdides. mQﬁ?le)ﬁ&?e AlmbPyeNBentene, 3-methyl-1-pentene, 1-
3-net hyl -T-but ené, 4-net hyl -1-pentene,

3- nbmtme L hﬁéﬁﬁ‘@eh@ﬁel‘i hégseren@nd jl-dpdgesne, In- saeeprabodiments, the

i SRR Re SRR By b ARGRAT RO PERE L |

about O 92 g/cc. [0008] In other enbadi nents, the
t hel0P8B) astIPcothessFmbadshents dhes thermenlastia Teiiefopfprisey an alpha-olefin

20Nt GBPSIVINES oS fprilyRi¥ | RIUE aM1ER: dhe |c%§1%ﬁor9&esé¥é&€anﬁﬁﬁr the group
sel ected from the "'group_ consisting of ethylene, a

C4- eomisting @4 rethyigngn e HedCrorlinggre Ibraélc’éﬁdeﬁfecy“élﬁ oflige, and a compound
CO”P&%gntec{ @fﬁﬁsﬁﬂﬁtﬁg Hy=CHR WiRfRas B an eﬁr%cﬁecf\)or cyclic

is a - i near, branched or cyclic % group
a oelkamomvn Ge-Bupryl BroelpePwé@reé@mmmr%mp g¢ efdene, 1-butene 3-

et h¥Ae -1 b:lltem:‘t A fethil"1 ré@%&eg%” 3 m(gﬁl}lq tene -heptene 1-hexene, 1-
- |-’ pent ene, [-'pent ene, 1-heptene,

21 h@gtemre 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



25 octene, 1-decene, and 1-dodecene. In sone
enbodi nents, the conononer.is present at about 5%
wei ght percent to about 25% wei ght percent of the
interpolyner. In some enbodinents, a
propyl ene-ethyl ene interpolyner is preferred. [0009]
Sone interpolyners of propylene that are useful in
particul ar enbodi ments are propylene-rich
al |

e o er UG RARANPTY SOTEEL N PI0R HRGE R pycy that e
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1 SRlor FRh R Qo RGA SAR) 44 pT RN 5 345 it BBhveg wnis.

+5@thenembedifdepts updymds mndptistu@ 8 ®© 209 MPaveihd ofkthgledehderived units

500%,ten dul u IVIPa are preferred. ln so .

e nbag %ﬁot ES Yo, wce%xb )ﬂ? é)ﬁ%pyfel:ng erlyesh, i, %nFi;H'etlerredS. r‘fg sttlll other
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g& gﬁ/ erlv nltﬁ $ 94.t o 80% by wei ght of

pr 8- é{é’Y‘i‘ Bfﬂ?t G4HVLF RS enbodi ment s,

pol ymers conprising 8 to 20% by wei ght of

et H?Olé)ﬂte delni viher embbdmenind a9@opyder@déhbyiphepight ioferpolymer that

ggocﬁe%ﬁ;g cn Pél?%%gro c%)l;}irr%oslle%g nd’ z{t%ag Jn%%Bm%J%onietd %llgcitgcf i?t?r{:t the group

(Jl

nprisin
vveu@h!tstmfg ef Ie;liy}:ene -aflérCy éd Ctmlal;fhaa)ltnﬁns 9®héreir18fh% topolymer has a

IS\évenJi(% ylene c%nt%gty ofe %gat%%{lenv%j nﬁﬁ a}%er%en[ OO\%%) ]:v veggprenrolecular weight

ene-ri
i nt(Mvp)oqunﬁlont twbut dd;@pﬁl saesabautcapo,bg)@rela twfelght oemzfagmemolecular

nd
cortft bty Sahes MIRe R 2 0 Rhg RGNS BEs o aboutais

V\hqrreﬂeﬂect.he copol yner has a 15 propyl ene content of
greater than 65 nole percent, a weight average

h .
20 O[%Bgldar Some% ‘%ﬂyle%\'\,{‘g)?}égfé’hg ﬁecagg&%ly&rsol%?ff% n‘gtgc%ﬁmon of less
2(av ethatgabom)B(eb’lj piefembiyghm ptwiut § to MatngD, oomoferrmcﬁerablmftom about 30
t gd. [0011] S
pr ot|8yz’$%lﬁkeg((;}lri &k < Fmﬁl%cg?ﬁlgn i nE er po% yrrgrg have a heat

of fusion of less 20 than about 80 J/g, preferably
f r o032 ouln ®ntemblodimtenBOthe gt leagh oae télpemmlaébt gesinrhaprp crystallinity of

?gofégs rrtglgé%oglége%mln%%e /eglbgcﬁ gﬁtg %Enc gﬂg?%% es hgxgja%laut 5% to

nments e at east on astic
r esabouhd®s.cor dropsitebl 5% td gbout 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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| ess than about 50% In other enbodi nents, the
crystallinity ranges from about 5% to about 45% or

from about 5% to about 40% 25 [0013] Any suitable

di spersi ng agent can be used. However, in particular

enbodi nents, the dispersing agent conprises at | east

one carboxylic acid, a salt of at |east one

carboxylic acid, or carboxylic acid ester or salt of

the GRS, bﬁ?(é/thércenﬁﬁhﬁineﬁ&t &1@ carb%c%%e%aﬁ’ of the carboxylic acid, or at
car%oxy l1c acid usertul di'spersant is a fatty acid

suckash enneatbaxlie acl@émaneqt ﬁf thervarbgricacideestes abedpask pescarboxylic

the 86dithe fic Rid LG nG T PR! dafboRGlcths. I

30 %C?@gt agftsthone{j%far%?axb%? cC accl1 %&?r agnent o ﬁ omms. fn some
car eobodihents carfoxsdic @pldarsaléﬂ of| theysarbexytic agidr #dsept ons cadiodylic acid
ra r t

{ EE&J %r]n gf til& Qgrg?%’h‘é afl g egl]gg%gl?s Jlgﬁ)ﬁ)ﬂ % }oafeg nga:lgﬁi a%mg]g'r% preferred.

t heIncah@oanghoidimtmsu the nuimbes af carpfn athws ¢sa? bk §. | SOIae lpdaferred salts

st.: 0 I [

car%1 n)ipqsgg cg%?rgg%e% %8 llr}%)éér/ lhgtgr f;‘li’aés%t”£ 1y car bagg(ahl rP%al catm%{ alkaline

fragﬂmnnddﬁmmmeosammmnmnbhdkﬁambmxymncmamld ester has

12 to 25 carbon atons. In sone enbodi nments,

car lic d S Cd t
I ea@wf %]ne Iélgsﬁlbloitg |egxllt{3§}ng ngs F& nt o%éeﬁhgs gcegfggxﬁycim fhe group
1@ci coneistieg ofoethylene @d?ou(ylhﬁagnclﬁolme@,@nééhdbroeﬁltatsm}‘s%éﬂé'lene acrylic
pre nber of carbon

at o]';IerEJi 5033%9? etk o %tﬁﬁég‘%ﬁﬁ&%%é?ﬁ rll:ugof oé&fm@r‘é conprise a

cation selected fromthe group consisting of an _al kali

met €1018lat i dn, othdrkembodanengsa they disperaing Ggenton , setspted from allyl ether

amp R}, AN 04 getjﬁﬂéun@mhﬂégnsﬁl%daﬁﬁ leyQ)Q%&ilylérﬁteﬁt él!:dhol sulfated or

ot her  enbodi frent s he di spersing a I's sel ected

f r ophashleatesr onglyoxnethytsnatedst ialsghels. ep ym@#e ethylspk y [oxide/propylene

1§‘C' d Lﬁglsﬂﬂm%ﬁéomwfﬁeﬁﬁigr aOtSA?cL tp?lmaf‘yum s@&m@ﬁx@élc@ﬂ& ethoxylates, alkyl
f acl d copolymers or ethylene methacrylic acid

copelyym ang MEE}YCPWCQt her enbodi ments, the

di spersing agent is selected from al kyl ether

car W%i at(%ﬁxbﬂﬁ@)ﬁsoin? W UbbRN@HueSratdd digRaiiRhgents can also be used

pol yoxyet hyl enat ed al cohol, sulfated or = phosphat ed

pol Jongrared fomeaauesuafiseiBes; pol yneric et hyl ene

oxi de/ propyl ene 15 oxi de/ethyl ene oxi de di spersing

ageng@sT) Pri KefmyY @bt Ofdained ahazeh Havet Moxglaata@sous particle size
al kyl gl ycosi des and alkylvggycerldes 001

2BoniSisHiR ghs TRAGFEH AT HEPodbBTEs SR SRR bt %B%P%lﬁ riige distribution

agenkinal g BeRrdss §rticleodipheBA(IRY GEI® Byl Haabs average particle
di spersions. [0017 “Sone dlsperS|ons descri her e
hav diagieiesdPBhebigBIH Pafappldp @0y Ze- Iz‘oota?fsﬂfrﬁﬁ chfsthe dispersion
I'n RAL 1 haHbiati-FReEHIRIY Sess IR o RREHLSbAN 1d38fhaR 1.5.

particle size distribution

[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 um 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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defined as vol une average particle dianmeter (Dv)

di vi ded by nunber average particle dianmeter (Dn) of

| ess than or equal to about 2.0. In other enbodi nents,
the dispersion has a particle size distribution of

| ess than or equal to about less than 1.5. [0018] Sone
di spersions described herein conprise particles having
an average 25 particle size of |less than about 1.5 m

I'n atdneth 2 BRRANIRAISy a 5g'eﬁ'l§ RBYRE @Q&npﬁ’Eﬁ)h 6f e 84589 the salt form, type
ran %i fron1about 0.05 mto about 1.5 m In stil

ot het themplisietlimer tde Miwprags andeelt |kEF9éhn§| (8¢ 6Ktrydee) processing.

di sp&agical ‘Tﬁé‘ﬁﬁ%aﬁ bORYaRaHLitHr B-dTht & lﬂbéb‘ﬁkfer%né tﬁp carboxyhc acid
10019] For dispersions having a pH of l'ess than 12,
sonBiseRrEpe pEmbivsthe salefopm prforst addm@ohﬁoéb@@pm@pﬂa@nm@mtand forming

41. Be Bha e nor e
prefeﬂﬂ%ﬁﬁ frgﬁ¥w%%@g outH%&%éLg%gggﬂ%?%ﬁThe pH can be

controlled by a nunber of factors, |nclud|n

4 S{Oroé%t ﬁreéqra@é,stge wgﬁwgﬁ@%gﬁgg ydéégqx@e@t %/q%ds content of less

CONyRAh Sh& 7@‘% Hyh@hﬁﬁﬁ Sokfe didpersidad havk Qrp@}ceﬁt)égﬁds d¥ftrom about 5% to
thernnplas ner _to be dispersed, and

C
knedRfvhg4 @ngolmgszt PUliethyr pispredansi hye acpewemtﬁobﬁfsof Ipgpethan about

PH 669 tieyaasths! AR anAl 38K 639 b5 ivotmedbr Exm%emef%lt@ Gbout 50% by
the carboxylic acid dispersing agent to the salt form

19ef ¥olamgdding it to the thernoplastic resin and
formng 5 the dispersion. O these, formng the salt

I n- 002y | & e@xbﬂfeﬁ‘ésﬁ&ﬁ emb&dinieits bF @ ervakion préie: a method for producing
di spersions_are aracterlzed b&Ba percent sol i

confBAJucEHs 4‘%’§§Sl°nt%5‘ﬁnsa‘8%u@ el 576l (3 3o hermoplasti resin

di smga)qn&an@ﬁ@d@pmﬁg rbodifee AfmdlL 18R R Peddue’bnliQ2) diluting
about, 74% by vol ume. St er dlsper3|ons have a

per Ed%meldmpagsd (BdeP@s%s“dttﬁﬁhl“&B@H% the 7eting miguimie form the aqueous
15 haﬁlsgg'gkh% V@rﬁax/élﬁ’YheV(ﬁ%}é%n A5 af 5%@%&1&5&’%4 & 18RQKn about 5 pm.

vol une I'n anot her aspect
~ enbEhemembadiarents rpéow%ﬁempﬁhe% fqsrerdugiag an maedegel disparsion comprising:

pr Og GhAe %m%ﬁm? CtFLZ Qb fealll G ih nglpftﬁr@ﬁh Sha9s) gtlllaasmca)%é )d1spersm°

kne I Ng ast one t stic resin
at gt tto pnedudé speeltsknegdedgpraduct ped () oliflutieg seid melt-kneaded product,

o 24 RER B R Bl GPs Al it Rl sl dimepion g produee
231_ xtiuspesm hﬁungra pHenfaqsa ¢wod21% shlrchmpthoctsmccclmeheg@d eithehaspect, the
0 ORI AT BT Skt B v o

pr o dﬂnﬁc&lﬂgloamsmqmaou in ghingpreetbods rtlha(c prqyrdesxi dﬁsg)ersio@ll)aving htpH of 12 or
t her nopl ast |

kneii%é’sﬁ glf%erallog pazsrost?aﬁ gan\?oélérg?]taver%)% %arrtbcg% %%g g? less Qha.{'l gbout 5 pm.

el tsokiReagedions atedve apdrtici)sizdiolf Wsé than 885uel5 um also have a pH of less
nel t - kneaded product, and nelt kneadlng the_resulting

281 xtthand 2 Errbormantreof S reihadsane e thermeplesyc gisisg @e%dlapersmg 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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20 di spersion having a pH of less than 12. In sone
nmet hods according to either aspect, the dispersing
agent conprises |ess than about 4 percent by wei ght
based on the weight of the thernoplastic resin. In
sonme net hods that provide a dispersion having a pH of
12 or less, the dispersion also has a vol une average
particle size of |ess than about 5 p.m Some

di %Hﬁg LA aE Qﬁm%%?so@acgél dc(lnﬁn)sllnéﬁﬁx%ﬁ tji'glsé \h\ﬁﬁrbf greater than

about m al so ess 25t
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r e%’l&] t%? th eﬁ?—égﬁ\{eﬁe fiss O%SStod%i’)% %%}g :Ip‘la‘Opa/fgﬁg deHved units.

SOMEe prOVI
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Onﬁblz@ﬁ&i@yik €336 tHah ©h e@laptva0.93 584412, Iwhtre rep&@ﬂl(}ifmﬁ in pdBYen@tind M is the

G M I N

| N BELuRERUEH thetf fldxRainmabeus is 396 tianabegial 520 4Y™ D, 9hitre flexural

In so enbod'nen of t i nventi di

oS PR Byt et LB EAER A ERRE Aol cmoriments,
10 Ntt8é pRbYERY nérﬁalprﬁ SbRd ae&;wlynaﬁdom@nsba\sl t8 gzoemby weight of ethylene-

isotactic-tria ured 1 reater

afﬁ,nv%dlmts Omg 5&4 48 n%O la)h vbeﬁ yp ﬁé°—PP' eeﬁ derived umts. In other
al PdsoR n@dnts pd1 P Eris RO yiRHg & NID% Eﬁwélch@of%@%lemé dem@ddaliits and 92

of ethyl ene-derived units and 95 to 75% Db ght of
pr Otﬁ)ﬁloé’n}éy U@Igpwcprmyﬂqng-denm%tp afed?rpf;?rre% oldpesnll other embodunents

ﬁsaec&mgftsuﬁl m@ 2@%&% Weight 6f RRYIVHEAeSivB@YSit( AN 9 to 80% by
neltln oin | ess t an 90C, (b) a relationship
15%f %@aﬁpfﬁﬂpykﬁ%d%bﬂ¢wwgh3|Ie nodul us such that the

elasticity is less than or equal to 0.935M+12, where
el apbryity I'nSoiher RebeéitendNd Pplopgetidaich 2PAY%otefinsintegpolymer that

nodul us, i n and re i onsh

oSt SOV PN B S OB OTHEG BT rom the group
D dgYnkiStirlgS of %ﬁ@letnb HMAOC, Q6B dighadbletRis O whéMm e, cofo®nter has a
fl exur al nmodulus is in MPa and Mis the 500% t ensi |l e

o dRIPRMCTIerPORIoR OF GredEiBam i RHGRFERL 2 Yeigha5ragh alsrylar weight

26 1| che) Pira-sRInef dudud nltSQfODOkd/ N@butC PTPIDSES Gvelight 2@\%&'5@1‘, molecular
wei ght' of ethylene- derjved units and 94 to 8

wei YRENGRIhebHFragh Bolspiay wE S MY MR ai dom 2 hour 5 to about 4
enbodi nents, polynmers conprising 8 to 20% by wei ght of

et hydogme- Sl&ﬁé: R findpMstis re3ind oProp JleneBAdh diyhavatefihintedpolymers used in

pro yl ene-derived units ar ferred, In still. other

FRBFRE DAV B PSSO SR 88 TR SFRIR TgRL 2bout 8 to
of 88Uy B R mdey pryRAbYTdnS a3 @R dboutBOW detebmined BRDSC.
of propylene derived units. [0023] In other

pent ropyl.ene- rlch al pha- ol. ef.i n
2§ nt Z(ﬂ)pa] y mix? q:}gterr%dnnents the prop}Hene 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%.

Lh

[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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conprises a copol yner of propylene and at |east one
conononer selected fromthe group consisting of

et hyl ene and C4 to C20 al pha-ol efins, wherein the
copolymer has a propylene content of greater than 65
nol e percent, a wei ght average nol ecul ar wei ght 20
(Mv) of from about 15,000 to about 200, 000, a wei ght
aver age nol ecul ar wei ght/ nunber average nol ecul ar

amnpfeatsbﬁe (}Mﬂ@rygf} Bfe f4 aB@ROMoadiu® dJf o?b%tgp Yt 1t about 15 kpsi,

wei

[0024] "Sore thernopl astic resins or propylene-rich

al p mlaémahowtﬁtteragww/m% used in this aspect have a
heat of fusion of |ess than about 80 J/g, preferably

f r opo2goutPr&yldde-rRR Akt rp8ime ! orBérBioptagicreaihd Wnilraoﬁblt oint of
about 30 togpabout 80 J %%Ians determg{ad by DSC. neP
t

[ 00'2s] thamabeivt Oeirsefersblytless thanabptdp)iCe meare pr@ﬁ:rably less than about
21 PDARe! &L Wlkdl MrClonfl %r@@ﬁe&;gag&mg@gﬁ&g:Rgapsuehx.ﬁgﬁ int&3Symer or

t han abou % 1 n other e
cr ydiemdplasiid esindngemelting pointdfdess tHa%abaut 80wt 45% or
from about 5% to about 40% [0026] In still other

e O R SRE F Bod Bh B OBIRL 025 g et of i
D 791®erﬁmn HOWGQ&SHI’ﬂ‘BaIDquembocﬁﬁhelktp,g;hg dlsﬁ@smg eieat adphptises at least
less th npre oh ef

n k
otk SRR Aq, 3 Sal Rl eR RERUeTS rb g I goter or sat of
10 one r:arvalylue atidresteh eInstoﬁne lpreiénddmmﬂodﬁ;neatset}ﬁrcefoeﬁylmchcxd the salt of

F hav I
" bR i, TR B RIS P L Bt e o
abolts salthak fesier tHaQQ2 Ziubai apmk. enﬁothercehlbbd\henﬁpduyhrﬁfo&nef have 12 to
asticr I NS w.t
t hon S R s O ssritbapinpaffol L S Bl s i Eeterred o other
pr eéabaidnyntd, eﬁesdlﬁﬂ@wmgadgemtconﬁnaea Q€ cadt @nel s@boxylin aGiANBe salt of the
1B LS RO A S SRE SO ST 5 g R Bl s

t hasstap ikt sQDGat §LQ38) 6@\Bz}tb@11itbxﬁb| Sorflé pRéInt REltsa@amptises a cation
sed i.n enbodi nents of i

can hj.s aspect of the :
g %‘rfrowmevp cqnﬂs%qf.ae&ﬁﬁb ) Geare ﬁﬁ(@l,met fpgih metal cation,
di speimshotuade BlyCihédiea Satitn. | east  one carboxylic

acid, a salt of at |east one carboxylic acid,

t t, of. 10
c21 BSH) RSl o Bl S b SRR IR e o
28Ci donsiskifg Soﬁdth}@éne #die pobmieax ylidhCasaethglen@tactyliasicidonepolymers or

car box Ilct%mdfra nﬁ of the carboxylic acid ester
or cibylengmethagrylic 3ideAPOYAMIES: o5 carbon atons. In ot her
errbodl ments, such noieties have 12 to 25 carbon

at omtm30] n shnaherntmbbdmems that'oimpersiﬁg agantbsnseddcdsiran ealkyl ether

prefe ot.her Ee di nt

ComprPeatisy HrEeE sHETRRr I tntiory ERER AT Aot busea o

t he 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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15 at | east one carboxylic acid, at |east one
carboxylic acid fragnent of the carboxylic acid ester
or its salt that has 25 to 60 carbon atons. Sone
preferred salts conprises a cation selected fromthe
group consisting of an alkali netal cation, alkaline
earth netal cation, or anmmonium or al kyl anmoni um
cation. [0029] In still other enbodi nents, the

di SRehI ﬁgvcﬁﬁﬁ@tavér%%é 8Rmblep N & vREQ YR nugl%er average particle
consi sting of ethylene acid polyners such as ethyl ene

ac rdjameter{Eny ot Ispotbyrer eaugl to abpryd-@ndn plbeherebadiments ghegdispersion
copgl ¥ pRfisle siz0 838 bulith @m&% tha215P @&Ila'['%%éut 1&43 %han 1.5.

di spersing agent is selected fromalkyl eth
car boxyl at es, . petrol eum sul fonat es sul fonat ed
po|l99%¥ t3RPcedisnersipns dessAbBYd hegsin pomprise particlon Saying yelume average

pol t I I
TR 0B 00 Bhacholn, ROUNFSIRGABL 608 e il i

agemmgs ﬁpm aluy OéIﬁdmsecc@bwarlgﬁ jahc dhohill etheo eybadiesnts, the average

| k d al k I j . [,00
ST bR A B W ORE g
agents can al so be used to prepared sone aqueous
di dpe¥gi ofsr di[s@&@ﬁ@x}s 18uimg adpi$ péiess Grs 1Aesame Bigpbréiensehiame a pH of

havﬁeo bouq\éq %ugglgl%ﬁg [fetralab‘i}/ ﬁrte) | dut ’?90 aq:)ou bnlilgrle %peferably from

I n par feirar I'Sper si on
10pardboutd etosbawe 1di stri bution 7 defined as voI uma
average particle dianmeter (Dv) divided by nunber

o TR, PElHo, AR al Bhnaple A PERaPl B Bentof s

hasthan gwnt 74% by solmned Sene idispersions lwfve b persentisaidsmf frioguablout 5% to
to %gﬁ) u’}4c# %2%0 u.m%n §ti1?bthL 91? %}sio g%v%%@@%é&'s%ﬁ& of less than about
destrib rein conprirse GPI‘IC es alngavoﬁume
aveldgby voluos fdss Itlansalbzlé 651% besslutieaor fbmgbodt. Hore abeut 50% by
ls;)t h‘gl g‘oodl ments, the average particle size ranges
romabout 0.05 mto about 1.5 m In still other
enbodi nents, the average particle size of the

di si983&i on Inaemgésr fapnsat, cpbedingns of thet wverdivnt provide i method for
Sogérélclj E-%L)r X Qcﬁfssdl Qélog%l\étng? lﬁ% RH Bt: Icﬁéaﬁln'g'tﬂ*)‘ %%ﬁstt one at least

nsh roma out 57to
11. &e mcmﬂ@mab:hwlphmmﬁabmmomc (Bbatltast dne dispersing agent, to form a

Prel . %g«%aiél?é %ﬁgﬁc& 3?)%&&180 ga?d ﬁ@lﬁ %ea%lg'd ILJQLQ% S%d melt kneading the

Prefera f'sions-are c aracte |1 ze
2per peutingmiitas te mem aquousdispersiphan pebtaawdar m%)d;ylents the method

L L
di span 4R ofemeanahads gaemc@na dispdrsios with anexysraghpartielbeuzt 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 haviﬁg 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-



70% by volune, |ess than about 65% by volunme, or from
about 5% to about 50% by 15 volune. [0036] In another
aspect, enbodi nents of the invention provide a nethod
for produci ng an aqueous dispersion conprising: (1)
melt kneading (A) at |east one at |east one
propyl ene-rich al pha-olefin interpolyner, (B) at |east
one di spersing agent, to forma nelt-kneaded product;
) | 9 SHIIL s
%l‘gﬁ% 1ngl'do'f’}n'ﬂé?g ghﬁr%clnﬁ td mé(’?{%g?g&i R @gtlrﬂ?nlte?e g&gzaggla%sand 95 to
d| s7p%<¢1@m bnlghq qf pp@nﬂqneﬁpewdeﬁdé@dhm@npbmet hevinge (4 @gnelting point of
in n [
a g%sggg%sgdontu&@ agretlﬂl%ngfﬁ g§ gl?g%g?‘i% Eg@ﬁ L{g{im %gnncgﬁﬁlg 5981 that the
metetradstypis dass ten @r dq\epevr(s‘i’ﬁMWZt Whem ehtanityge inprerdenting M is the
5Si f 0
ené’? ? rﬁeejh ?lg §notdpll§lp in l@lﬁg gﬁ*d fég]\a} r%}g%&tgllué Iog gé){lgil moduws to 500% tensile
conmduhessucﬂ ésfs.ﬂetxtxahmddtpeﬂrlséaw thay onequghto 42"t Hers50, where flexural
e pol yner.
25 e by R e A B s e PP
reS|ns and di sper si ng agents descri bed above. And in
sorfe appibodisResh s thetingentien, Wotisomsr Gencerondrg seitabicofes making various
havi0g.0ngo DL \F@Rrﬁnﬁf s fPRaPEORALE B IRRCELRSYs ARAVS-decorative
[0037] [n still another aspect €nbodiments of the
10 nweetidléson provi de an aqueous di spersion conprising
(A) at |east one thernoplastic resin; (B) at |east one
di spersing 30 agent; and (C) water; wherein the
thernoplastic resin conprises a propylene rich al pha-
8 olefin interpolyner conprising 5 to 25% by wei ght of
et hyl ene-derived units and 95 to 75% by wei ght of
propyl ene-derived units, the copol yner having: (a) a
nmelting point of I|ess than 90C, (b) a relationship of
el asticity to 500% tensil e nodulus such that the
el asticity is less than or equal to 0.935M12, where
el asticity is in percent and Mis the 5 500% tensile
nmodul us in MPa; and (c) a relationship of flexura
nmodul us to 500% tensile nodulus such that flexura
nodulus is | ess than or equal to 4.2e021M +50, where
flexural nodulus is in IN Pa and tit is the 500%
tensile nodulus in MPa. In another aspect of the
i nvention, the some dispersion are suitable for making
various articles. Sonme such articles include
coatings, foanms and froths as well as decorative 10
articles. 9 The present invention also provides any
one of the enbodi nents di scl osed bel ow and i ndi cated



with the nunbers 1 to 31. 1. An aqueous dispersion
conprising (A) at |east one thernoplastic resin; (B)
at |least one dispersing agent; and (C) water; wherein
the dispersion has a pH of less 5 than 12. 2. An
aqueous di spersion conprising (A) at |east one
thernopl astic resin; (B) at |east one dispersing
agent; and (C) water wherein the dispersion has a

Vbl rE3ent AWBHtRdE &IsP pFdvides BnySong of taé ehBEEmdénifadiscRdsedibeldw 8Ad indicated
3. The dispersion according to claim1 or 2, wherein

twith titl mpwesi Itg 3dgent conprises 10 | ess than about 4
percent by wei ght based on the weight of the

thernoplastic resin. 4. The dispersion according to

claim 1,8 Eﬁls'@hs%@t@mg'c%ﬁ‘iﬂgq&) a@%asaoﬂeqhmpwﬁmgﬁ (B) at
partlcle size of less than about

di sper sleashongedisnetsinggsens; B4 hwater; Wlilé'ieé’i thc thﬁzerswn has a pH of less
di sperspgnihas a pH of less than 12. 15 6. The

di spersion according to clains | or 2 wherein the

t her ndplArsaqueousakiparsiop sappiisiegs(Aa gt lept ergiberneplastiyresin; (B) at

et hyl eng, s‘{\ﬁoﬁé"dléger&%aaﬂs?toﬁﬁ ﬁ?@@%@reﬁ%«ﬁﬁ%@guﬁr@% volume

the group consi'st |1 near, branched or
cyclic dieege paﬂnplayize af:lelssahm abautdi ;ua conpound

the f
r epr e%enfl-ﬁ éiéﬁpgrsxo&?agc‘ho? e%i oocrlau(x:lyc g%}gm%endlgefsﬁlgaagent comprises
l(gé‘aCZO Eﬁsythargmm p&€entby Whghtdjasqdemshmelglu@rﬁﬂdltlnﬂgmpplastw resin.
| ere r
nE ]?w d1%)8¥§bc1n}?ﬁ%orr&8gp clam:\ n%@rem%ix%&gqe%%ﬁas a volume

conprise propyrene one
COnUnonﬁknéﬁbQ@bEduébﬁn%smhﬁ&gnnhpmconSIStlng of

thylen C4-C20 |inear nched cI|c di en

and a’ cm%ipﬁﬁlmw%ﬁfoefdw? Fedprirer R of less then
whereiniRis a Cl1-C20 linear, branched or cycllc

al kyl group _or a C6-C20 aryl, group. 25, a ous.
151 s pefal B SN T08 & SR O PRI e ETRAISH Ha

of  propyhSes ASinRrpdl R |o€&§yléxh&hltlﬁit@&§tdﬂe@6mﬁnomer selected from
i nterpolyner conprising 5 to. 25% by

et hyl e ntegaeup\caBsisiingof gﬁf&?z(glglef\robr-pg%eggr %@L@ ﬁlpn%fvmyl acetate, and

propyl eg %mﬂs&dn\i%iares@ﬁkb& By th FRMRQRIOHTRIR WEettAR is 6 &)~ linear,
mel ting poiht of 1 ess than 90C b)- a rel ati onship

of el asbiaafhed or gyabioeieyt gpY ¢t %‘aamawig@a% that the

20 7. The dispersion according to claims 1 or 2, 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 Cs-Cao aryl group.

25 8. The aqueous dispersion according to claim 7, wherein the copolymer of
propylene is a propylene-rich alpha-olefin interpolymer comprising 5 to 25% by
weight of ethylene-derived units and 95 to 75% by weight of propylene-derived

units, the copolymer having:

(a) a melting point of less than 90°C;

9a



el asticity is less than or equal to 0.935M12, where
elasticity is in percent and M is the 500% tensile
nodulus in MPa; and (c) a relationship of flexural
nodul us to 500% tensil e nodul us such that 5 flexural
nodulus is | ess than or equal to 4.2e *27M +50, where
flexural nmodulus is in MPa and Mis the 500%tensile
nmodulus in MPa. 9. The aqueous di spersion according

to claim?7, vé)ed etiaidnsip CIPMsHOBY t0 50, apsiieitoduusasuch that the

Py s P o ot P B SRS ¥ e s

COMDNONEE theB8Le%tawilé memmtd MPLWRd consi sting of 10
et hyl ene and C4 to C20 al pha-olefins, having a

propyl ene content of eater t han 65 nol e percent

a
wei ght aver ag@ asladienshs qu/ i 0G0% iAnsitsompdulus such that
15,000 tipxubBatulois Ieeohane?rﬁ@a&; er age: wareélﬁwgfﬂ modulus is
wei ght / iinb&P2ay édge Mol iscuftsr ~ SRRTeghttersle i omesipvn)in  MPa
of fromabout 1.5 to about 4, and a _heat of fusion of
f r om 9-abBhstaquepus dispseion aordiego slaira d: wherpin die qepolpmer of

15 10. o
15 10 gigy 1$§p§g%?§?§§9t?ﬂ?%a?%gﬁr§wgﬁls J Qaplsing units derive

et hyl enfommprenyjsor gt leastione Thmorfinags selsteshfrems dhsraipuppopgsting of
l ai m Gcth¥d’@1$er a%'drt4ttg %Zbr& 5%58%‘5)% %ﬁvﬂ% §¥o§¥ eﬁﬂ@on%?oiagreater than

dens ity o ess than ab
di sper sbbmokgetwenti qq\gelg]aj a@{:ragqmqlgculwgqt Mw) ef from about 15,000 to

Cont ont "y PARAGENEyeinl BLREPRGTRE V8 ARl oA motcoula
di sper siveightretioMdwign) of froimaghent!1.5 yhabowi b atlﬁeh?ﬁt of fusien of from
one t heﬁ%?g%@,alb%%rg%? éﬂéﬁmﬁe&ﬁyﬁgél linity of less

t han about I spersion according to claim
11, wheéreThe dlmrsmrwecngmggo clgiont ord iwheieirethe alpha-ple§s interpolymer is

one car?&% feﬁeéﬁirl?nﬁﬂegd %@%& one salt of at Ie_ast one
C 1

car boxy one carboxylic acid
est erl). oThedisjeesist acorrdingdd tlaiof 6,atheramtht igerpolymehodejtiylene has a

aci d ester The dis according to claim4,
wher ei ndfrﬁltyalase%etgaér}%ﬁug(gée%?&ﬂas fewer than 25 carbon

at onmH2. 16he dikrrsidrsqpesmdingno eleimof @) iwhgreirothe peoppietie cthylene
T30 BB R AP Ra g RTARS wei
copol1preTie disfkrsioh actbmirgits pleins L Omhedaic Greci fegstiooe theanoplastic resin
;Sr ngﬂlg%gﬁfg'ggﬁdj S Fssléﬁ aaﬁg'gt%m‘; :n:nm:}: EZ&?;F. c acid
copol prehe dispersion according to claim 1, wherein the dispersing agent comprises at
least one carboxylic acid, at least one salt of at least one carboxylic acid, at least
25 one carboxylic acid ester, or at least one salt of at least one carboxylic acid ester.
15. The dispersion according to claim 4, wherein the dispersing agent has fewer than
25 carbon atoms.
16. The dispersion according to claim 1 or 2, wherein the dispersing agent is selected
from the group consisting of ethylene carboxylic acid copolymers.
30 17. The dispersion according to claim 16, wherein the dispersing agent is an ethylene

acrylic acid copolymer or an ethylene methacrylic acid copolymer.
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9b 18. The di spersion of claim1l, wherein the

di spersion has a particle size distribution defined

as vol une average particle dianmeter (Dv) divided by

nunber average particle diameter (Dn) of |ess than or

equal to about 2.0. 19. A nethod for producing an

aqueous dispersion conprising: 5 (1) nelt kneading (A

at | east one thernoplastic resin and (B) at |east one

di SpRY SiTAYdRSRN4n of PaifI 10 AHEEInAnBbTerddiaad @ Baipic RAUWE distribution

(2) diluting sajd nelt-kneaded product,. and nelt

kneadi fi§iRgders velumery srassRatclf dameter (Oy) fividsd by guebyaverage

di sper ?aﬁﬁie ME6& (D Sed IHARF SdudloRBsuta.pH of | ess

than 12. 20. An aqueous di spersion conprising (A at

| east®: ofemphebipr Eﬁ’gu?lilg:ﬁ‘ 3quES dSPEFFIOR CAOPTISHgr pol ynrer ;

(B) at |east one dispersing agent; and (C) water. 21.

sThe aquepusfliGRLfis ?A‘)hﬁ'tcfé%tddn_@gth_&&oﬁla@ﬂimégm af @B L least one

the propylene-rich alpha- olefin interpolyner is

char act dispersidg agenh e pieduegs meligmeadadpreductad ()

nmeasured by 13C NMR of greater than about 0.85. 22.

The gggsﬁamﬁh bg %@jﬂmﬁg&%@%m 18, bt ﬁllamc?ea%% 0 RsElg mixture
SHASRL b %gcg i 5}%9 rg tHe Hﬁ%e‘?aﬁﬁ)et ks I—érc])g}e@s than 12.

copol ymer conpr i Si wei g

deriyed unj % hy; ' e )
or opt e e SfecRiod Eorf B AN M of¥propylenc rich iphy-olefn
10vel t i ngnisgiolymens (B) etslsast dreerdiPeSing @pyntandéChviatonshi p of
el astj ci 0. 200% tens] | ). i
ol ast o1y hopRU gty 2 Whokiithe bifpcsticn apa
el ast i célefin interpolynpeisehatactanzédlas haning dneis@a0ikttiah@irhemeasured by
nodul us, i e an C rel.ati onship of flexural
oaul o AR e i B B8R OO PO T P &
nmodubis The aheoss digsensiar acegrdial td claidn 26 wheithe- BOpylaherieh alpha-
| exur al dul Us 1 S.j IS %, & ' i
oaul ue i onssst sl eoptibel Ol 51835 iR SE iy tene
conpr i sdefiged witsatd PEastsYoew tiplgrofppmipsiené-derived units, {HB)copolymer
at |east.one dispersing agent; and (C) water; wherein
the di st on has a pH of less than 12, and an
average particle size of |ess than about 5m and

wherein the (ghispatiss pont@eed theoord;ses | ess than
about 4 percent by wei ght of the dispersion based on

t he wei ght of the thernoplasti.c resin. .
J (b) a relationshippof elasticity to 500% tensile modulus such that the
20 elasticity is less than or equal to 0.935M+12, where elasticity is in percent and M

is the 500% 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 4.2e>*"™™ +50, where flexural modulus is in

MPa and M is the 500% tensile modulus in MPa.

25 23. 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 comprises less than about 4 percent by weight of the dispersion

based on the weight of the thermoplastic resin.
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9c 24. An aqueous dispersion conprising (A at |east

one thernoplastic resin; (B) at |east one dispersing
agent; and (C) water; wherein the thernoplastic resin
conprises a propylene-rich al pha-ol efin interpol yner
conprising 5 to 25% by weight of ethylene-derived

units and 95 to 75% by wei ght of propyl ene-derived 5
units, the copolyner having: (a) a nelting point of

| ess 2uhann 9@&oud E}pedsidredoAlpHoms A Pat Mast®nd flekGbii¥stit Qesin: (B) at
50096tensilggﬁpdulis suchl¥%atbt¥z elasticité S IeégB)

than or l538hPap dispereing agsit £0d (Glveates: Whesein thejthgrmioglagtis resin
per cent canpkishh a bl%p%l!@ﬁe-lggp&f i ?ﬂaecnz%ﬂ iﬁtef'ﬁé%é{' %o%ﬂré% 1cPI%, by
| 0

10 (c) a relations ) | exural nodul us t .
t ensi | e Mtshtefishdensteerivas units prd35rta 75 Yooy aight 0§ propylgne-derived

than or uﬁi@s‘;’ﬁlecb%lﬂmgr%vi% M +50, where flexural nodul us
isin MPa and s the 500% tensile nmodulus in MPa.

25. The aqueous di spersion of claim?20 wherein the
al pha- ol ef i n (aba welipk poiat ofA6ss tEh&0HGueous di sper si on
of claim25 wherein the ethylene is present in an

amount 15 of grao aﬁgﬁ)s%p gf g/ gtl%ftgiqc% %98%\?}?@5&@?/%\6\@#%%3& that the

27. The aqueo(B i'spersiton o
i nt er pol giagicith&des tianys teqhdl kand.936Mif2, vbas etakiiditydbimiercent and M

50% 28.. The ous dispersion of. claim20 wherein
the int elrs-pg% Sydr@gérjg séllsenéc’d?lﬁ%)l(nur & anﬁodul us, neasured in

accordance with ASTM D-790-97, of |ess than about 50
180 kpsi. 29. (@Epercagivehiisoftflezpal mbdiiusad 500%itdhs?®modulus such that

wher ei n, t he, i nt er po r has | td27g, poOi nt f | ess .
t han aglgﬁ’t“allrﬁﬁ%i“%ﬁ.uﬁén %rqﬁﬂg%ﬁgﬁ'&ia s pe‘F%’ gﬁ‘er(?ftﬁé?rﬁ Tpdulus is in
20 whePardlM is the 60036 kensity médususdn MF¥at | ng poi nt  of

| ess than about 90C. 25 31. The aqueous di spersion of

SR NI AN S —
OF THE. DRAMYuE0s@kpgsioklofclaim 25 whersi figdliyléne is present in an amount
j5epresentation of 4 Lypl cal, el Loexirusi on apparatus
27. The aqueous dispersion of claim 20 wherein the interpolymer has a crystallinity
of less than about 50%.
28. The aqueous dispersion of claim 20 wherein the interpolymer has a flexural
modulus, measured in accordance with ASTM D-790-97, of less than about 50
20 kpsi.
29. The aqueous dispersion of claim 20 wherein the interpolymer has a melting point
of less than about 140°C.
30. The aqueous dispersion of claim 20 wherein the interpolymer has a melting point
of less than about 90°C.
25 31. The aqueous dispersion of claim 20 wherein the interpolymer has a heat of

fusion of less than about 80 J/g.
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to prepare enbodi nents of the invention. DETAILED
DESCRI PTI ON OF EMBODEMENTS OF THE Iti' ENTION [0039]
In the foll owi ng description, all nunbers discl osed
herein are approxi mate val ues, regardl ess whether the
word "about" or "approximte" is used in connection
therewith. They may vary by 1% 2% 5% and soneti nes,
10 to 20% Wenever a nun1erica| range with a | ower
limt, RL and an upper limt, i s disclosed, any

nunber falling 4 fiG Iy

di scl osed. I n part uﬁg%@ﬁgﬁi&%ﬁ? i§?ﬁ§£% §$

vvi t 0B8]t hEIG. ange salemasq)e:qarm'milohyofdlrﬁmad)geﬁ extrusion apparatus used
s a variable ranging from

1% °<§’ri°6§ro mb"%‘ﬁ“ g@fff Frﬁ%‘r%fr"éht e ks 1% 2% 3%

4% 5% , 50% 51% 52%..., 95% 96% 97% g :

900 o DRI ERBESHRN TR OF SHRODEMEN A i LR AT RSFION

by f0089)R NANBE S Adng 8 ARl BlI tll@ibalRaM & 1dssd AbRM are approximate

speC|f|caIIy di scl osed. [0040] The thernoplastic resin

(A) valere! treidlesn WERBEANARTR'S “BIOU heT ARPREIEAE! Spkd g Fonnection

of theWRHeSERY nlHWaRt bPNv 3%A sELShA sbll@imdss 1088 20%. Whenever a

readi |y dispersible’in water by itself. In saqne

enbbanersat BRga Wit 2 s Bt Rpand #eURRCE HaisRers dficigsed, any number

am gt O 1if:h 4R QL &AL %5&&&@[1, QiscRESC ERL padyculd:, the FollBSHg numbers
t han about 96 percent b

% . In certala} ﬁEPdlne té ) 1
t he “tB e r61e FrodEREcH S aBURT 6T 1R GRPabbEE "k it § variedle
abod: B3 AT GARE 1002 With 201 tdigentth§ peJ, &iiows, imes%tzem) Yoris 0%,

'resin" _used herein hou b 0 i ncl ude
synthét ?c’°po|9)?r{"t3r9§% Tenéhi gﬁf’y‘" M?ff P{E(ﬁ &y GPyppumencal range
I SPBn-aWe iw@R niberd @ ddfind tnable i@t healsvapbaRtallg disclosed.
materials such as polyvinyl chloride, polystyrene,
and lLye ene nd t her pos L Als C s dispersi

(H%Qtogstfgils vrnorgo)zuc re;méﬁglr‘gﬂx d;%;nequototg rﬁa?l Zorfz&uﬁl_gois dispersion

WI t Iof fnel presest, instnaib id z sy, thpi igmehtediladdpergbledn water by itself. In
Conponvegl:r% & Oe:‘;‘?ﬁt“& |§§ tllgﬁie c;ll-ga% s'ic%rm ea?ﬁ*&:'a%f H’gxel greater than O
her &7H° IFREPUHES eIa oners i's” under st ood .
|ncbuﬁeubhends10ﬁumhe$mm9©pwynébs“ilnES@m@mEHwO¢me3th°m$n15
centeryeuatt P abPRR TR 37L) ShebEl Perkh By i ot ippprsion. Toe
| nt eﬂdﬁdeilﬂ u5»d Idzeer'm szfoyld&mesmue@tm”1vﬁmwp“(§96 e@lsmaas or chemically
| east her m when subi g€ Lo s
i { FRYBIT & 31 cér%rﬂs S\mh 5 Y :hggt {5%8)&‘ gﬁ%ﬁaé‘t“ Gigteriels such as
Sompoeinivi emysdealpbiymrepal gndmogﬁmidns pnd tzerDS@iing mt,enals such as
endot hermthat exhibits a relatively gentle slope as
the scanning tenperature is increased past the fina
endot herm maxi num This reflects a polynmer of broad
mel ting range rather than a polyner having what is
generally considered to be a 10 sharp nelting point.
Some pol ynmers useful in the dispersions of the
i nvention have a
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single nelting point while other polynmers have nore
than one nelting point. In sone polynmers one or nore
of the nelting points may be sharp such that all or a
portion of the polyner nelts over a fairly narrow
tenperature range, such as a few degrees centi grade.

I n other enbodi nents, the polyner may exhibit broad
nmelting characteristics over a 15 range of about 20C.

[ Ooﬂ&}es@fﬁr@ﬁbﬁés Ohd IR ohdIGhAORL Asddl Gith BHk %}ﬁ)lhi@é ‘iﬁgments and

used in the present _invention inc

honﬁE‘é‘l Wmosle%tﬁép Esmarisatier sThe teoh deiimas eded dersireingludesf elastomers
an ghp 'fkauncfgl's?cfo'dntoslﬁglb%uﬁleﬁashéffl 8B ﬁQl{}Q)P%' eﬂlesome exgbodunents the

1- but ene,  3- net tene, 4-net pent ene,
met ﬂy:rmplasﬁe HESES 2 S?cmwexstaélne resin. hE)@ethel “semirgtystabine” is intended to

§, S50, A IodMESSIL AR LUPLEP LI SHERLEY o st
pol Wf@l‘émétAIhWanming) gelerimetry (OBY) Bvaheltlhlyl Somesﬂnemeystallme polymers

pol ¥ f—lﬂ?}ﬁ e e @o%ﬂgrr%nﬁx’at %;dmﬁlt gere%%?\{ !ege]egﬁc s?cg)oI §T e’ scanning

et hyle Ut 6ne Copo Gt Ene
C op tdmypemtyre coipoleyase lpsst tt(q ﬁmal enﬂomgrre lrrasmnmer This offleats a polymer of

gls pl‘afo'ag :rrgeg r}‘éyl)%%eh raglseg ﬁ]t% g%gs ﬁ[getr Ex ifPW hgtolnJ g&éﬂgf co%giggrgd to be a
10 opeha]prmeltmgcpoatth)someqm@dwé u@ﬁﬂan ﬂ& dlszrehammmé the invention have a
copol and i ns udi n ast one ch

oo SsE R aaPL RO Shor RS P B ng iy PO In some
con qulyatescbm for more— afoing mglahgpbms @1ag bashdryy pichabdt ¥l or a portion of the
repre ented et ene- e- but adi ol ymer, .

e hPPERE: Brlipov ERtm g T B At BieS S ep debtes centgrade.
et hy ethef [&frtbp(}dhxéﬂt@, the polyenea dhanexhitipbrloydrateltingndharacteristics over a
ethylene ro ¥h§ne-ethylidene nor bor nene copol yner;

13t h{AngRat Hg onpound 30 copol yners such as

et hyl ene-vinyl acetate copol yner, ethyl ene-vinyl
al conall] copeinypiey of thetthytmeplesticiregth (&) whichdeaycbpatedniarthe present

o SRS SRR ol s TR et bt an ape
st ?/bwﬁh&uﬁoﬁwéﬂyﬁ&i’eSpl(opﬂeﬂld,l dmal@ne ,€3- msmgnebxa}nes daketas-1-pentene, 3-
B RSt Gireie. 1P P B Pl Sooaiio B2 U afiene s typically
2Iglt Offé’pré's@ﬂ@h Yo1E hSlyéthiiehd) dpdngar@yme om@st)blﬁ?ﬁh paﬁff}meth()j/l 1-butene,
S yre Iene Ccopo drate ereo an

st yrpé g}pfﬁgﬁsntgwr @ﬂ@ ‘CEF‘B?‘O’CR @epofthHegse-propylene  copolymer,
pol )é’thy[b)ﬁE 10RROUBSHD LR &8 PRdpylnsy | 1-BlksY | @Polymer; copolymers
ponV|nyI|dene chl ori de vi nyl .chl ori de-vinylidene

chl Shrlyeingslsiopssy 0fﬁ-6|agpﬁ§f)}§9p wiihy 3 fopjugated g non-conjugated diene as

pol )fﬂﬁ&dmg' roprBRhRACHY | 3ih9lenfBhi¥d@EHed QDpSIYEGEr %dn%h@[bn@-,ethyhdene
nyl on and nylon_ 12; thernoplastic polyesters
2§ucﬁ1°5b§H§69 y@?q%yrpen and @Pb{gﬁﬁ%ﬂ%&@% alaﬁem%ﬁwheﬁq gopolymers of

t er gRPt Bt 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-prop};lene—ethylidene norbomene 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-
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pol ycar bonat e, pol yphenyl ene oxide, and the I|ike.
These resins may be used either alone or in

conmbi nations of two or nore. [0042) In particular
enbodi nents, polyolefins such as pol ypropyl ene,

pol yet hyl ene, 10 and copol yners thereof and bl ends
thereof, as well as ethyl ene-propyl ene-di ene

t er pol ymers. Insmm enbodi ments, preferred olefinic

p0| yt%ﬁ§cc@p@ gtgfﬁﬂg BI%E poﬂ%%ygﬁéu é:lg.ét&ggs)i dlch as styrene-
poI 9‘@?‘?194% r?éPOlYmBPE)ld abydd@Qthet?eﬂ japd Lﬁtﬁen@apprehbstyrene triblock
4076ERB I, AIPREABmpbELE! 9&%@@@@&?&&@ goldlhﬂ?c@ne chloride,

| ow nS|ty pol yethyl'ene (LLDP er ogeneou
br aﬁl@hleﬁhlen@mnyloim ichlgzide 1®pelgmei, t golxmmmEac;ylate and polymethyl

t | ph I
c op &?H&J )bogfrmgengsg%hs Ia§/ rﬁ&%&n@h%&? 2 gnaylg E rthemc’plasm

i ne@lvesarhymehe/aal phizetbylede ntersphtyiabates awﬂu pblybwylenbeterephthalate

grateB&k%?bon&lg,?%og@@rl]gﬁgg}?gf)@r&g ﬁlgs lgﬁes:egrl %uésﬁ 1?1 | g? use§ ‘either alone

whi ohin cpmbigetsans iof twonarangrer at ed herein by ref erence;
and high pressure, free radical polynerized ethyl ene

pol ygiass %?a{tﬁb%%%éﬁ%cﬁw%{ﬁg hpozl‘fbléfgﬁ\yl sga{;% géipéﬁ%lene polyethylene,

ol yet hyl en ene-acr
1¢t hgnde wepmﬁacﬂlyﬂep% ap¢ i Wlends oweteyfreass veelichs aghylawe-propylene-diene

B R L e

U. Spolpaers CN@‘_S'lbedEl@%gZ Pat4 988 2643992kl FM@%@B demsitg lpolyethylene
th Iﬁ?%? issdek{j'ﬁ)% ?-hoﬁ%t %gt Ell%r 2 %69%’ g&? ! enCEetér%génteously branched

I"éne- vi hy ace
copbnganém demﬂyypnéye dbLDiPEhshetbes@nede brandHe&.ultra low linear

g C}%délgy Qgﬁg{gﬁ é%%x@%rieﬁsﬁg#&he%sggg 4%hy§§n4é§a%1-o1;eﬁn copolymers;

whi béemegeneavsyriparchede subisangally lby:arr athdereradphaialefirt olymers which can

entir gxleb’agf;@rf &%’)’3&5’0 A r%QieSs Jthl g%, Ugndgﬁdz\kl{%ﬁ ﬁﬁﬁzagand 5278272,

cours rs can e use
SO rrﬂneehstytnduwmf twehicht Ilsrecds!s enidsorparated dereinvisy télfefréx&bsaittd high pressure,

Ziegle Lta bo In other e od| nts g§ .
o1 oot iRt PR ) et PSS CRRCFORT S A o tow densit
20ret ﬁbllyethyalﬂl& CDDPER I ethylenesdchylic adid EEAZ) ﬁlﬂ)@ﬂhﬁa{et-rﬁethacryhc acid
the th tic.resin d her ej
i 1 PEPDCPSEa P LGl e &vaigdle; Bsahe Hedebfppes Primacor™s
par Nueie|™®| aedbdommenim, dédgbddher rmpl @af. INosf eion3925 4988781, and
pro based . capol. ner or inte b . In sone
DO TR s A h VDY 1L B HEre o B rescyin 15 enticety. and
| nt ethplahcymyl dcstat@BVAY) tcopdlwaets. aBolbﬁl‘ét Etgnpﬁ)ldiﬁghﬁﬂﬁsbxﬂiéd)in U.S. Pat.
0 ) n m ' su tially
2 SONRE s GRE STERMETEER S B R 28! ALY s,
t hatadhhg 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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5 sequences have an isotactic triad (m) neasured by

13C NVMR of greater than about 0.85, preferably

greater than about 0.90, nore preferably greater than

about 0.92 and nost preferably greater than about

0.93. Isotactic triads are well-known in the art and

are described in, for exanple, U S. Pat. No. 5504172

and WD 00/01745, which refer to the isotactic

seq [ [ - i

ol Sty S PR yeR chbb@ebh e Qe R Pbrgppene based
spe€enolymar or Hiareelinere dn semel embediments the lperpylene/ethylene copolymer or

Pre 2 ' ' [

o LSRR AR AT S, SRR R P TRBARFe e T

pr e&ramt “substantiallymisetactio fprdpytene sbausnces” find cirabryutern®Sdean that™ the
by L Ol [ .00 13 [ ne of .a

OB b BRSO RERLLEP RO Bl o s

c onBRénpreferabbyo greater thao raboutt (0 0a npod prefaraldy @raatea shani abgut 0.92 and

i SO ' i V, ' ne- base .
copgﬁ§%%§%&$kﬁggggﬂg ed%%?gﬁﬂse%%%%%ﬁﬁ@%QF§N%5§%?Fb@dheaﬂand
f or ateldesaided myiforaexample o). Sc Bato No 504 KI2rdnd (W Of 0¥ 01745, which refer to
et hyl e - fin copol rs.in Randall Jour nal of .
l\/ac?ﬂg rr%?é@ﬁ gérq% ccieelrrllcge%n%{é)vi ae\grv':%alai ‘r’{“ﬁ/é% rﬂberrﬁﬁgpeogweér moftcular chain
1Chedetstmigedabyl CARYER sgectrC2 NVIR shed@a, ard Qbtermidizd as described below.

(1989).) .,.The basic procedure for determ ni t he .
ComBIREHEY CORPaRT “Boh EBIHTTE SoRPErDbPYRE Y RO temetyme
obt #ereihrydent iseprdssfit ilaiVems e of Miom abOutindes alsands% i(Oweight).
where the intensity of the peaks corresponding to the

di f t W . S e is.directl .
or o on M Bk LR il LB fpown in the ot of
nuc mgasuring téreoncaeempicerpohdtivh dds a fpolymenandr mergurtity isotactic triad levels

ropor.t i j [ (0t ar nd_iLnvol ve .
18] PREBRER b FORUARAE" M o8 L BT e NP g for e
pul geterniih@ionsel obmoaingd- chaaudtn Byyleicieoibfiguespolymers in Randall

rel-axation ents,. and the like. The relativ .

|t Deeel SRRt §PEus deviskd pianBlion sk Ghpmisty and

iAP phﬁ@dgi ce9 fz msb,tsolcomtmsmegﬁ_feasaeﬂ ﬁrmeagfeafﬁ;e determining the
ter obtaining the spectrumand integrating,t

peaR¥TORYTYE 80%%5&2 a%%@ﬁ’& g YW&‘H"‘QYF@ ObBIRREEr CANMR spectrum

285 S i@ dondliins vaRed 86 fReHsitE 8Mthb BedkB derddyorddafoetc BRCA fieRnt carbons

known spect{a or |jteratyre, or by synthe§|s and. .

anal® iessapplens GUPCtyoRFRRRTHRRE! tefhe igrak 1itsE of gpntributing nuclei in the

| sotanpleal Npthd@bRE @Fsuria® VB QRdportiohilRy MR RndXorC BB Qe ANd involve

can he determned by the ratio of the integrals 30

1 by, . .
cor RELHITE IfPTgSURr e dimfL P e @B iomBfiEs? Bylse ShoHney 83tl-decoupling
t he tdcRhigadsatebaxadn £IPQNAIANEE tike. TRGeRIPRLnty S FaK ¥k group of
all of the nonomers in the interpolynmer, as described

%n Reakgas poraingdin prReglieg|fom i cqromussigengieied itegrals After obtaining the
col IsfChas Ml MbeAtiNath@Peddl thseFhddRs 4Q08kH2d WYR the comonomer are

spectroneter, .
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 iscotopically 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.
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corresponding to a 13C resonance frequency of 100.4
IMHz. Acquisition paraneters are selected to ensure
guantitative 13C data acquisition in the presence of
the relaxation agent. The data is acquired using
gated 1H decoupling, 4000 transients per data file, a
5 7sec pul se repetition delay, spectral w dth of
24,200Hz and a file size of 32K data points, wth the

pro t[xmls]e adhbéath eceoliectdBtking al Vg HAMRITS Phis ﬁﬁ@@ﬁf& %ﬂ@épectrometer

addl [ OXi ek 3m_ _of 50/50 nmi xture o
tetr acfﬁP o‘fégbt 8(5%5)08?"{’?1 g&ﬂ‘?ﬁ?b?é)ﬂ@rﬂzw tAxgisition parameters are
o 028édtédnto eda;mm;uamltaﬁﬁ ViCagdi afplsidn' ﬁ' B %ésgﬁbea&et% )relaxahon

in a 10mn N vl R_t ube. e eadspace
t he a%*’&geﬁﬁggﬁﬁ 1Reguisid WRpgetrdp\H d ‘f“@bﬂ’lﬁtgeﬁ%@ttfmstghts per éata file, a

mtmgepmseirdpet tHdd RRIYPépRcttas willth SPI VB z
tgtl ng the t bgﬁppgcl ts éontents}%gqcig%@g%ﬁﬂdmpomts
per|

the prapy E%E’tdﬁ’ﬁatt"ﬁlt fa 139 ed Thy sarende isgriepar¢digdsiding approximately

Pr earaly |a)50/50hﬁ1xﬁfr@ BY 1e§5k@ﬂ(ﬁ$J?Ndn@ﬁ@/ohﬁ&cﬁ&g&]oggﬁgnenﬁa i£0.025M in
crystalllnlt | ess than about 50% an

?Cétﬁlmﬁtﬁ (sglegationngent) (i Q-4e sagiPhd iD-a7905er® KMR frube. The

| eS ﬁeatdgkﬁee et 1bo 1§(ﬂ§ged o ﬁ?ﬁ&@gb Jp%é&%%ﬁ z%ch‘r’l;t?uor!c'l tmtf"oc()vren The

si, and especially less t
1% eFaé?PétﬂstﬂISS?lﬁéd ﬂtdotm%ﬁ@z@tweém the tube jpod ymtmstoa 50°C with
mel bér[bgmqgﬂmm%){mt{a%%ythlgg%mabout 140C, preferably
| ess than abo 130C, "nore preferably | ess than about
120 especially | ess than about 90C. The
pr oﬁti’r‘@ne Eeroblenthe Propylepesthrignesintesrodymas hen e crystallinity of less than

di SRS 50N%nal Sl £ heyaaRkh yméh@tﬁ%d% Q@c%fdaﬁé &Hﬁ' f137 0-97, of
| es than 80 J/g} nore preferably |ess fhan a out %9

J/ gltss BaRekoh>G S&@rtferﬁblaéesaﬁv@mab@t 3D §pai, 20 efB0RIY ldsmthan about
15080 R¥sef Bletepsbi |tl%&ﬁ5}§)’l§ﬁ/%thy§e“g uﬂér?&wn%s Q%&%ﬁ%mt of less than

copol ymer conprises a propyl ene-ethylene copo
nad@ouéi‘tpgcaplﬁfﬂﬁ#& less e Aeout 424°8), moenprefeeably less than about 120°C,

Egt gsﬁw)tg aﬁéjp elsé:é I on gﬁ?@g Eggspic%)/e %r@/ %%n? W%@’SWHWS gsed in the

200Qi§pem¢rcsratsiosmiafembbphnvatae}1éaw fostdie bERELHAR BO 1T/, André Preferably

ent for h| n ar.din uch cat al ysts
Theieﬁsrtopy bé)ﬁte%tlt§ %pagllgl‘ﬁg'? %ys R th such 25
nonnet al | ocene, met al - cent ered, heteroaryl |igand

2¢at HI0¢Et levshinb ptefer edriiispemions gjilecprqt}ﬂme-base'ﬂhepolymer comprises a

Eggéggggt%eg&tﬁ}élg‘rgtcggglgﬁ tr%%degbémﬁ 359 Bmwaﬁﬂocfge fneba& r;hente‘rﬁg Chﬁteroaryl
ar eligraflicatelyst as dedsabedhie .8 Rakent Af)plsaht%xeSJer&eNe CIHO0/ 289,786 filed May
or oui e licis oy RN BRRe i Sirq B o Boriiees
as pegbrdingtsheisatapesék STha peopgfenébibyeneeppalymien efivih sudi d

h ] t,about 0.02 t b 30 7 I
o N mCSPLSPAIL B O 820 T e
honDhodeyiortrodis 1damtﬁ|e§{B}E"3CQ‘hMRI’peaks[ceﬂés%bndlﬂg §QBBut 14.6 and about
asp of t.he i nvlentl onb Lhe rofp¥l ene- based
c opgf %/R‘%IP \nggh are believed fo 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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nol ecul ar wei ght distribution (MWD), defined as

wei ght average nol ecul ar wei ght 13 divided by nunber
aver age nol ecul ar wei ght (Mv Wn) of about 4 or |ess,
and can be as |ow as about 1.5. [0049] Mol ecul ar

wei ght distribution of the polynmers is determ ned
usi ng gel perneation chromatography (GPC) on a

Pol ymer Laboratories PL-GPC-220 high 5 tenperature
chr givRic@ 8y aRhb& aUé'}hée REIURR SfleivhilMivl/RH of AH3GRAL omeggegnd can be as
bed col unhs (Pol yner Laboratorres (20-mcron particle
si zlOMas 3o lgven tenperature is at 160C with the

aut osanpl er hot zone at 160C and the warm zone at

145f049jhe SMblé@tElbr weight alsﬁrbuhélh Il 196 QREMBN S determined using gel
containing 2 m 2, 6-di -t-butyl -4- phenol_.

neth The
f 1 oRFIRSEHOD shrimetogﬁww KﬁPFérOPn? n’iﬂlgmarh&a%lmton?ﬁ é’éfcqi%(ﬁ -220 high
Si Z@mipSrahPO JNkdafid dripBicS unf\oRuippld 20 oeligdt Hfked bed columns

solutions _of the sanples are prepared for injection by
di s Seixres &a@q@tog%@ -SU¢rAn ptticly g)@ﬁp) ’E;]Bﬁ ejen temperature is at 160°C with
1, 244 ahfog&ml&rm%&zeeaqes@w Ak RGrrd Q8ndRM45°C. The solvent is 1,2,4-
2,6-di-t-butyl-4-nmeth henol for 2.5 hrs at 160C
‘i ¢ FichorPozchs sqngping SHBDI Hinbiaamatishbeanic The flow rate s 1.0
det ﬁﬁm{e%nﬁ% a3 %dug&@lomzu% Mot KRLro1AES OWADRY L33y weight
wei ght distribution polystyrene standards (from

1o gatutionp abBreaempicesre prepsteddpr Pction Yk dissohvjng defspmpie in nitrogen
580pureds B9Y. ) {
el uF urg n vol ut{r}reggm%l'he eqCS P@a entdérb(i%ir%g)‘/i etr’llgt:"le‘t;1 E{y th e henol for 2.5
copbisyhEg0° Govitcaghidg migdigght s are determ ned by usi.ng
appropriate Mark-Houw nk coefficients for

pol ymsepy Tﬁ@ﬁm(e@ﬁ’laxdﬁtﬁ?ﬁt' (*éf‘e%#ﬁﬂtlc;ﬂls @educ&?@@{ﬁu?g teDnbrrdw molecular

Meijerink, H M Schoffeleers, and AM G Brands, J.
Apppvelg]:nb pvfﬁbug@q polystyrgne gyaggards {from }(qﬂgﬁgg) ;,amones EasiCal PS1

1s>ol y&gmg% 686 - d%@@ ood)g/%olve; ﬁcofunc%e%m th&kr elLﬂoBQ@lmnes The

Nacrono ecul es, 4,

(19myalqnﬁ pfqvedwwyhﬂbwpw% I auawwar weights arecig %@deby using
Kpp Og)répr%QEI\%k -HRERInk Qoe?géerfw Fo § obyRRE(4 de@ﬁﬁed‘ by Th.G.

0053] In one enmbodi nent o |nvent|on

t heﬁﬁwﬁpa@ﬁ c Megigiins Hl Pehodlglepss, ftﬂl@e’xM AvBrpdof- %\Pré Polym Sci.,
Cha|’2§103t7g L 306 Qg&ghemog&é gﬁue"(’ast &séhb% Hat O{o%@'Rn&} Roe, N. Y.

essentla Iy th a Tmax tha decreases as

20 he HghmemtP. df MugtiatMaciomelcadesoh SRE (1974h)) th e Masloibiprwink equation:
is increased. Tnme neans the tenperature at which the
nelqﬁ@glgqgs and Tmax neans the peak nelting

tenperature, both as determ ned by one of ordinary

ski hheteKgphe1.a08-04 | = 0BG fadpss 520804 gpgabaof.r om
the final heating step For such polyners DSC

anal[§038F 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 rﬁeans 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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can be determ ned using a nodel QLO000 DSC from TA

I nstrunents, Inc., which is 30 calibrated using

i ndi um and dei oni zed water. 14 10029] In sone other

enbodi nments, thernoplastic polynmer conpositions

disclosed in U 'S Pat. No. 6525157, incorporated by

reference in its entirety. The polyners descri bed

therein conprise a nmajority of propylene with a minor

amopoPf BBk @BRr edibSfBentd BS54 FBRREE b post tlons disclosed in

include a_linear, single homogeneous nacrono

copbk %/l?é? Ng. §§-rsﬂ|§? dReIPoTHedy 156TSPNR Isits Ratieety. |T|hf‘~ Peldmers described

crygiepdid icBinpsed S t

g R T T o

ThePOlmer epmpasisippyinglador inest, sngje hmn@m mafromolecular copolymer
nt gkl ec

%:ormnorre? %ﬂ;ﬁ%&i%%gﬁ@@ i & Sthﬂg@ ant | a%frhgerft lsmacuf propylene

di ehelts FHelavarenelfisg poiat od desgxﬁbedrnnlm Benntd getnerally devoid of any

het [ t r tion
di S?l% | %Ettnelﬁoﬁn%nﬁ%e u%ag g&?@ﬁ&g 13 tac ?r]%ﬂg Igﬁr% gorongmer composition, and
di SB@rsﬁbiﬁmlaH{E§9¢ Df)éléﬂfh dhey are alSheieNl@@lnynyssubsﬂanwﬂ helesogeneity in

fro 6% or 8% or 10% by wei ght

et hy ene gﬁ?ﬁ J\f’e Ogmg% dl§téivgt§°an upper limt of 20% or
5% by wei grrl]t et hyl ene-derived units. These

12 mb8¥rtlent Sn sams enpofimentscofudie dispetsiphe described bereiny thiet sopolymer
Pr efRNMded % o o 84 0
i 01? 7%%2?2?‘958}3&&&/% %o 'opﬁ;/ Q)?S/ZJM% /Ogey eﬁlylﬁlrng%tg}ved units
or 4ap wpephytpf 7@%%rb%5%15y weuogmthylamecbevgieumnﬂavgesmbodlments
by t
or O!‘l@? g)?]lglng%l x%?ﬁlgfléejﬁeerfvgcg lrnlgl\% és&?#ﬁ% % coSélyﬁlEEgm the range of from
t he oswrrimt ok Yror SQ%rhyemc,m tmwdpeﬁdmepf%é’domm% er 9246 dr 90% by

| | t n Q

7 e RS Rerh UM A S e RN e propytene and
cr ysthﬁllem frivad upitasas babedyn dhef ser Eiwdigit psmca!mpircvpgrlene -derived units
cal C d e l o
i P VR petcER Bl o Bo WAREBHLE b TRy gt Saes, s

el astrobymeys 2H asldiyx rtyytallias ad efieaserd ity dhﬁewnhal scanning calorimetry

her ghabel n Q m .. .
el oﬁ%ﬂ?). gﬁcY"]?: ora‘t %’et?rel o%o y?rleﬂ? S,St(:fﬁ ef'ta"g%‘ﬁ gsﬁaémal tensile strength and
"QOITp]@SlCitVOEESﬂOmy(Bas ddfmed umeetaubhmembeluwt s a ﬁtm‘enhhﬁl recovery from
cop YBLS ener al | t al
ey 2GR RRPYTECR Bl R ol Pty Bl g hove timits
\Nhl fe theacdpniymex, (S&ctH }mmtrmetremmgbmsrﬂtyr cﬁy’bgilllihe §ihéiyr ﬁ@ry’m:llhne isotactic
have the f avor a t.ness d elastic
o heraREryeRt Gt wEIE e et TRl swwbi fiw dg oy nave the
f or fdvbabteoipﬁhgsmﬁd ekﬁmﬁty eA\%] etlll)tl&& dbﬁ@@&lydﬁfﬁrhlgfﬁzr than fthe above limits
a 0 ile s erial o
ﬁ%%ﬂ ?Wb%‘hé ORAEH BPRETED S il awamhous. While such

COW&QSdntal Gﬂﬁlcﬁéreethﬁ&{é dofhpobifHs ia§ betsofNEHekt UMshoRiBOhRs hie weak in

elastlflty ﬁunnar such copolyners of enbodi nents
tensi strength and poor in elasticity. In summary, such copolymers of embodiments of

our invention exhibit the softness, 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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our invention exhibit the softness, tensile strength
and elasticity characteristic of vulcanized rubbers,
wi't hout vul cani zation. 30 [0055] Propyl ene and
et hyl ene are the nononmers that can be used to nake the
copol yners of enbodi nents of our invention, but
optionally, ethylene can be replaced or 15 added to
in such polyners with a C4 to C20 al pha-ol efin, such
as, 244l t@i&?s'ﬂl?tk : R i
1- hgxene or gOI?rrL G %F‘ Og% qung%gér(réregnﬂb%gﬁ A ??r exa?lple 1-butene,
the4ﬁm%@éﬁHWPWV®ﬁﬂwﬁﬂwﬁhé<m@pe|yners are substantially
free of diene-derived units. Dienes are nonconjugated
di ofgdsbPS 1¥Yuf bR it o tﬁ%@egﬂﬁﬁnﬁgn {2 BRIVHES Sird Qibstantially
faC|I|tate chem cal crosslinking reactions.
" Sulbse ot [digne-gerfvied eurss. dPiepps” ates nercphingaied dliglefinsegdhich may be
gham SefoBkRNE poiffnet 3 Bac chitag {oSikinB 't )
" et A poPch: 35 ReliAf ol Btk B0, iRty oo
Al | obdliend) e%éeﬁméqi teebrt laﬁethaﬂaP’é dtﬁ]le,\mﬂgﬁhtthamrﬁ 5% ldéene, or less than 0.1%
copgj e eTBk lesst fn D05 QINE, fe @a@?oeWeAﬁt)ffﬂleggﬁrc%gtg Qeare weight in
conventional I'y det'ermne B infrared t 5 X
knothe qopolymers dhe lprasénsd or nbaeh@ efr dienel@n [beaﬁﬂ\acnfimaﬂlgelgtemnned by
of eHeBnA bdhfily Qse\?/éii %%@&%@J@%ﬁ%%é& the
polynerlzatl thyl ene and propylene, or use of
diene in catalysts. No matter the source of such o
19i efOS71  t ReusPoOOE disne [ncheds dipne monermert dvidpd t¢ rﬁhﬁl pelymarization of
I N LRGILORR pERfiend! & u@QQf GOR iR Rysts. Q@d‘ﬂﬁl ource of such dienes,
di ene-contai ni ng metall ocene catalysts ave
sug§es eayef gulinedelimity rapa thein instusivs pisl mp@oaﬁnm;l ati erptemplated.
HOV\’%Y) thoatpcpl&fﬁﬂércg frﬁé?émo H‘Hﬁh c §L Yidve \%én s& ested for the
|ncorpo?ate t | ene ron1t e catalfyst, consis
wi t Formatori elcepplyratsi afrpleftnsotibeever, rvhmeEs Sailn ﬁptmesuch catalysts will
ol Zad hn d 0
(PP ERplRER) WDk Mol ol e AR ARG B CHE peoperation of other
wei mnom%ma@epmmewlan- wei ght (Mwy) of from
15 000- 5, 000, 000, or from 20,000 to 1,000,000 and a
ol QsisBAr W’é;@&ﬁm‘%&t o &Hﬁﬁ\%ﬂtlwa'\fﬁer&%gﬂﬁ jacluded having a
referred to as a pol ydi spersity I ndex
r angjieigyt ﬁvmaeanvlewéar weightt(MbY) af figm 15,0905;00 zOQO,th fiem 20,000 to
UPP&Hoo lOb(f”aBd Qf mogcﬁﬁr %8 dll'glbgﬁor?gm([vﬁro(s[)ggél%ks bdferred to as a

t he easur enent propert |es ascri

20r oppdlpdispersity indss| (ARf)garging Eome ldiveplimisiobhd!, t-her &.8itg an upper
a S%Bﬁ&ﬁﬂbb@bo NGe,qf a secondary or tertlary
pol ynmer or olymers to forma blend. By "substantia

absence" we |ntend | ess than 10% or less than 25 5%
or [@58] t Hatheangsyreyent| of Eoperigs ascoipedsio souie PESPYIBEgisk 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



[ 0060] Anot her measure of nol ecul ar weight typically

used for polyethylene polynmers is the nelt index of

the polyner, also called 12. The nelt index is

indirectly proportional to the nolecul ar weight,

al t hough the relationship is not |linear. For

pol yethyl ene the nelt index is nmeasured according to

ASTM D- 1238, condition 190 deg C./2.16 kg). Typical 30

t hefzry?ﬁ]oﬁl 5 %o g(ﬁ)sé/ 'P@m!ﬁ?‘ebﬁler Erﬂbo%m?&?§ ﬂ?lpg%nag'f gh%ﬁastic resin with

i nvénti on ave an' 12 1n the ran
100 Iy/of Gromt h to BGP g/dPrmine nﬁmemnsof stiteblet ] dorrtbp thasnepdastic resin

r eSiH Ak s g@aecﬁﬂ v1e’lvn601|1 e Mse bF glt Qne% (i)ltlt? gﬂs)&%a{l%rg%erhes of the

O her enbodinents I nclude a t erm)p
an ¢oating fofmedn 1 to 300 g/ 10 min. The sel ection of
suitable 12 for the thernoplastic resi n shoul d be

sel ppbRd iMelY HEW Ak M‘RI) G2kt Wiy fx{féﬂﬁﬁ‘ﬁ@ Rird hIoYecﬁ‘l]rdﬁ weight of

physi cal properties o coat|
I\/EI polynrenylengt nolmwrsz) Léceamdt h@&exmgFPoﬁs rmfh@mly mgomﬁeonal to the

ﬁ%tébi&l/éRwﬁ lélgu Yé?a[tfaﬂéﬁlﬂr Cndt qln\éﬁe 'i\/g’eR lr§ 5&% tmeasured

i ndex y proporti onal
mol ecolidzg M@W DdIZB&m@gﬂutlbh&Weﬁw C(Aihsmﬂ(g) i Typioal thermoplastic

i ne s t |ca re 8cgo 1M
. 1535 ulfflk ih kol RSBl of AEARHREH nfC SRR el Bra b 250 5110
1@ hemir plnasine @mbodigiers, the; e{euhoplzrstlerdsmc(m)rhmst& MFthf drom about 1 to

|nv nt e.an t han 250

gb H%?&)ngg(y% n(l) er rﬁbo%%%l}s%clpg &9 fhe L]:_‘a%{lc rif)m hv% ah MFR of
an Wb 506 10®g/rmabmut lto about 200 g/ 10 min. O her
enbodi ments include a thernoplastic resin with an MFR

&y WOER Rt e PR A B Me: P2l Scanning cal or i met ry

(DSC) is a common technique that can be 15 used to
exalfoad t r@fﬂ@@mmﬂrﬁgmm eatapisney| (PB&Y iion cefpmon technique that can be

15€Mse Y Sk@hiht AR RALYIBES crg@lﬁ?&[ﬁ%h of Qél’hln&'%'ﬂélﬁﬁc BdlyRSS.  General

measur enent s and applTcations of DSC
senpringipiet off PSGencaputyenty sndagpplicrtiony pHESCItA S@ﬂﬁlna aemi-crystalline

t exh&y&g«s Qre dﬁrtme%lc‘ll Fi'éﬁdaxAc{é ét’s rghér g egnﬂl Tlg] %g 8%}%& ehi@erization

neric I ess,
exan’pPelymE)scl\@miagssmam Bress, d8% br nfn:ediagmilm@sél psdisis may be

0 4
cQg\I ?% B?’%ﬁl ‘558’[%3%?8&? {I um angr Oggl on%%%ﬂn{st Ienrc Y Ch er calibrated

2heasing mdmnsaadmemnrza@wcﬂtgt t sftgr3ieatngtic sampled rapiglly dw 230 C and

T8 63 AR B0 GUHE S WURLRAE P SR 19 B 1040 .

nm nutfes holding DSE |€efdr|3ngmmtﬁ§o_tﬂadb$ﬁ3 !nsaltngmnddtédrrwm fegorded while

o et a0, "ok R bl % BAkBlnda%u A Vbifka T 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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software. 25 [0064] These propyl ene-rich pol yners can
be made by a nunber of processes, such as by single
stage, steady state, polynerization conducted in a
wel | - m xed conti nuous feed polynerization reactor. In
addition to solution polynerization, other

pol yneri zati on procedures such as gas phase or slurry
pol ynmeri zation may be used. Other details suitable

promessies A apidal RB@EkJhI e crivhed in
0 SR NP BL BRAH bl DR MRS oA B bl ifiaon i e

i n Presenghpf & eafafyst meluydmgeshis(pyolgpshtedienylsmetakeompound and either (1) a

POl WEREJoZBAARE BRPSES mﬁ@ﬁ‘%tﬁftat%r,qt(?) BPLMHE{(AH%%Eﬁ\PaQorI Rccording
the presence of a catalyst including a

bi stoc§?a epeetimentcafyhy inenten, dhisseress aorprises Hier stéis) ofcontacting
§0Netf PeR AT rbH\Terc APRAL L RhiGst 3R L ARit A% o\ﬁgrhﬁ%gzélti?rﬁe %j{luze%)x% HL catalyst

al unoxane activator. According to on

t hellckydiagt | 8h, onhi smpediments e@ongwiek emetdiecemt epompbund, e.g, a
COnt 3Gl diBsknRaRh Y nERE ORY, 4 Ry t.al Ysbgl

a suli _ gb?%npol y%rl zatci%%ﬂmg{dl %e(%?%}ﬁ)tewg E’a ‘a a;i/"sto' 5%8)‘(”’ and an
i nchiiritag , U.Sn Patn &loe ABDI62 Aratso, describles cathlyste tua¢filomepreduce the some

OBttt P ARBDL AL B g roceses
1Qct fr¢ sleepribedirSU.SPRat. Nds. 4B1399% 29881196 05APEET0, iftwesxample. Methods of
cat . N sone. copol yners .

ui RhLe R tkene LOARECHUER ST ARREFom s NRBLIEHY e cmbociments
pol ¢fhthe invatticonarp descebskin UG, BateNoe 4808660499443, 8937Bal . 4937217,
Nos 3 0, nmple. Met hods

of 48383 et AP o SAEPREY ) SaSRET biimetis e of e
soneisgulppbntaberyl usatlomiodbseribet aboveffort the invantareodis@désed in U.S.

esglihed i 5 4 1NO )8 4897455, 4937301, .
1%93’%’2‘1 VoS- 4%%5%@5, ?@86%}2232,782%68%56%13;&?@7’ SRS asm1705,
5238818299, Wﬁéﬁ%él_émpbésmaﬁ; s24300h _52:758264) pﬂ%éﬁiﬂ; eny|5304614.
o B BB A SR B K USRS mectiocene

527&tidRy aBi38iEH 6F; nonLdO@GHAinS Brlidnsl dpe SR O Barly 4#0k2th9®p-A-0 277

andOBsBReR 7 B0 PRoNes o OBl end S359 6 ood B0 92100333, The

2@ oousdi 6f idriding) GbnieRHLMPirde Mdt Nedhtadiinly alPicaivé PRABE but capable of

cations.actiyated hy non-coordi nati ng ani ons appear in
thepf8§‘ﬁ“§,8 &(B‘;{'k'ﬁ’le rf“’E%‘: Rctpllosene qafan apd.anep-coppdipgiing anion is also

3-2/51»31092% Seélflf&’u;@ 428534 0dp-An0l 578 2038ank19s. 1@e[i.dNé/.\@O:~ls87568i EP-A-0 427
use_of ionizing ionig. conpounds no
cong%i3 At d:}é‘fg'oag%q 3 Zz'pioé‘fco ﬁatﬁlbﬁt? dar adlitiony polymerization rfgn also be
bot prepdred 8¢ toxicatisEbRtHeOGeAEcRREd ONrARHiod metal compounds by anionic
non- coordi nating anion is_also known. See, EP- /—E 0 426y
2% 3 7Prepssoas prnsaming mgtadlifpxisligng groups aleng witigths @sion groups;Gee EP-A-0
427495 375.

[0075] Some polymers can be prepared by a polymerization process comprising:
reacting propylene and at least one comonomer selected from the group comisﬁng of
ethylene and at least one C4 to Cyg 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 preferably at least 40% of the

propylene sequences are in isotactic or syndiotactic orientations; wherein the copolymer
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697 and EP-A-0 520 732. lonic catalysts for addition
pol yneri zati on can al so be prepared by oxidation of
the netal centers of transition netal conmpounds by
anioni c 25 precursors containing netallic oxidizing
groups along with the anion groups; see EP-A-0 495
375. [0075] Sone polyners can be prepared by a

pol ymeri zati on process conprising: reacting propylene

and,at, 1]m9@§¥d I ‘Iﬁﬁgﬁgﬁgzg@g{lﬁ% b 3669 Qr%%ngr e details of the

consi sting |'east one
al pmiyleﬁréﬁierﬂesthetbm theofollawing pategephscondi ti ons in the
30 presence of a netall ocene catal yst capabl e of

inc Rfo@gr abie Gty e ORNAnE HEh SEFHRP S0 I Blenki 3L Qﬁfeltﬁw point of

or syndiotactic orientations, i'n at 1east one react
to ppodicte 1201°Cy storecmp@ra}vlvefrom Kb 1§0 8€. Abasthe %lymﬂ er polymer

90 PHRR gl%ﬁ& b%%dm seh Bl @Jr l;laakf@{ agﬁrl gt %a%gfgoac?m 450 carbon

propy e sequences ar sot a
or i anmsk lndknsamwme:)éumtot?rﬁanclo ﬁfalmcfenablylf&rﬂn asnde fetot20 mole % and

d t \ 3000 dg/ i
' n 51)65: é%y!:éafa{)fyogn?l?%’lole (1 t%rrernéa% W /g esch B:glate)lr.th&tg %gxr}]rlene or alpha
f oI blefin men palumgsr ﬁmhmg ;{aﬂOcW@ rapdeh Gsemh:lrgstallix’reecopolymer that includes
I | end
Do Bt BEieg e B0t Fhle BRGYPE! ek A cdbolifh ¢ fisd (ot a
IQOO?IE‘nd)Qrgﬁanaﬂ\:e@dpdﬂgadm’anh be upal §un®lhch okl golypropylene is blended
r a udes, e n a
D onh A Robet Vet 55k s TR Sins i ST 08 nbihifis shgpia be up to

up B@nﬁﬂb m)bé tH ovaratif Wﬁhé%léﬂmm&lmk@d%t@e% dendilebdlow, it is
%ta 15 nole

ot B b pr et o gt ion e ook metin

uni p&ind, eHosd Mepﬁli)llezﬁfunﬂs man daise seEdlekingitekidhn@ extent that the MFR

1 PO s P B R, 5 o i oo s s @ ylng should be

(notim@edl0 bl end). Alternatively, a blend can be used
in which isotactic polypropylene is blended wth a

pol yl ene, in whi.ch case. th t hyl ene units .in the .
ot Y71 ot ehdibgeife iRfigeio B Ripusior! ok vopihpylon rich
poI Vdﬂ?mmbemdlynﬁs bikndc uﬁsﬂﬁh ithe g)‘rﬁ;ﬁisﬁfon@ﬁéﬁtablybﬂllcmﬂbs a random

ot hTREHE ARGy SoPaTmaeins SobuErd i ahiBat ot of ibyife or alpha-

20 hoﬁkeﬁﬁ &Hﬁngﬂb)ﬂrﬁﬁ@ chibbh atmypleeaua:gy 8ropds&ssi lzl catbof) %totnﬁ; the random
such an extent that t MFR 15 1.s ed rathe o
C hafPIhE S eRte S AR oot 27 REY SOl Soan sbout 65%

et hﬁérﬁ&& flfD stbidotegular palyprélienk G€uliéhcel And b edltirPEsihtf dffrom about
nbodi ments, the dispersions include a propyl ene-rich

polﬁﬁé?WGPO% Pyfer bl ends wherein the conposition

preferably includes a random

[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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copol ymer produced by copol yneri zi ng propyl ene and at
| east one of ethylene or al pha 20 ol efin having 20 or
| ess carbon atons, preferably 8 or |ess carbon atons,
the random copolynmer having a crystallinity at | east
about 2% and no greater than about 65% derived from
st ereoregul ar pol ypropyl ene sequences and a nelting
poi nt of from about 25C to about 105C. [0078] In

Sti bbtwRbh8decSRRAIHIE BHDALLNR MsSneabil6a ?%91?% lﬂ%&%ﬁtreia? $0°C should

copolynmers are the 25 reacti’on produ
r adipe detwesn t2 altdo PO anaae prafetehly depaey (7O andr 354y @ed| nigt preferably

COPRLWIES p ne of e

or g% pha k(fd nl%ﬁgvfbhl%gg %erﬁl}ag%e Sglg%jg’ﬁ n?ftaf‘)‘ﬁg& tk{ll?g% should be

r antietweern 20| gmctetSObamomg pa:farattyys tbatwlekm i40yandt 1doeaaﬁd alRtbreferably
A an a 5% derl d fro
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25  temperatures due to the presence of the isotactic polypropylene while providing a
separate molecular architecture for the copolymer, thus improving the rheology,

elasticity and flexibility of the adhesive composition.

[0081] 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 C4 to Cio olefins, preferably alpha-olefins, more preferably

from C. to Cs alpha-olefins and most preferably selected from n-butene, n-hexene and n-
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copolynmers preferably have crystallinity derived from

i sotactic propyl ene sequences. In those bl end

conmpositions, the conposition of the copolyners
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0. 845" ahd about 0 /cc, pr
desirable to blend a first polymer with relatively Iugh MI that is outside the range

25  described above, with another of relatlvely low ML, 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
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15 between 0.85 10 and 0.91 g/cc, and nore preferably
bet ween 0. 855 and 0.905 g/cc, and nost preferably

bet ween 0.86 and 0.90 g/cc. [0084] One cl ass of resins
particularly suited to use in enbodi nents of the
invention are copolyners of ethylene and 1-octene or
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Paul The
Cr199BEE 0 7755 o e 4 lobgRtic i gachprvis eig gt s used as the
Un| vlspasmg agene SByp1thEwlt¥mcdee 208%31i metalsalt posradledine enwh metal salts
y nce. | t|r ty. Dispersin gent
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aval di spersing agents is found _ in MCutcheon
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cel lawa B St €4l ofdhickerid iIFXBETYeAR irPdonfel Afodinttnisi ded
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2t:)3I a"‘[5087FOV\§'oerrr1eeéjmbsoldlulngn%s ofa tﬂg pyegernlt ?n%sentgl al}{s.e 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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(principally bentonite). [0086] In sone enbodi nents, a
carboxylic acid or carboxylic acid salt is used as the
di spersing agent. Typical salts include an al kal

metal salt or an alkaline earth netal salts 15 of the
fatty acid. Qther salts include amoni um or al kyl
anmmoni um salts of the carboxylic acid. In sone

enbodi ments, the carboxylic acid or it's salt with 12
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resi [
Cont o Ry i sl AR SRSy, Phinerp il S alcopo ethonylates
20 @ Bensugtelmin son&@ﬁpersemd @ék)ﬁmyycp@d@ anfl @kkyhglycerides are used in
str @bxgmhs Jrsx@nsb r(ﬁﬂ:ﬁﬁ‘gg cBr%ﬁfngtb%’s o?ﬁlgs i.n%oaﬁpxﬁs &e also suitable.
m xture of two or nore residues eac
di fferent nunber of carbon atons. Exenplary 30 such
al cdP90] 1 e EmbodisnenisQf the aqusens disrergipnshdegprired dieraim epmain water in
16 ontaédhﬂbtpﬂ) th& G&Qpc%gnt@ ad @é@Ehbe@tagm% S Qfelibr@z%d %Ee)f |1s typlcally preferred.
al cohol, stearyl al cohol, an al cohol
enb &8l Feran ebedi@ents vates vt %aissélfar%psma@ ua@qsaablz szect the formation
[ OO%@L sﬁﬁb&ad’ﬁﬂe%narPaﬁf@ﬂ&ﬁ&'@a‘f@r%oﬁtQ&%x %h Rle180f Akdide earth ions,
acid contalnlng ewer than”25 carbon "at I'S
pr odudeas Gy, nleawidt by #@ndﬁg dhe¢ termy/‘dispersion’oast usehhereinfrefwsito a finely
t ha C f on, of,
of - SR SEAHE 2 MonlihoRE RORK hERlh 2aR g SlsBlrsion is o
28t otispersiop G0 8giich the @pmm@mquld meediue ist Waterdi Hpetlesn fdispersion” as
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Stil er enobodi net ns use ether car
as twithinlits peops bt erasions. Oflensesm’rb' lequikb thiategialls sprepared employing the

pet rﬂggr,%ugaggkfeag %&%heaaﬁ%ev&gg Hhent, g i RIBP P Phietes.  Such
poI yohd/ étsmrmemmaad)eadbtantedl for exangple,| Uy mepaging 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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enbodi nents, sulfated or phosphated pol yoxyet hyl enat ed

al cohols are suitable. 10 Pol yneric ethyl ene
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age
k 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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carboxylic acid. [0091] One feature of sone

enbodi nents of the invention is that the dispersions
have a snall particle size. Typically the average
particle size is less than about 5 m Some preferred
di spersions have an average particle size of |less than
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O%ne.éahng tterabmammtana{ conifohélfis £RBIdRMR o IUSS. Y. YR 5#?%659 and US.
g qb nﬁg $ ]A)E di spersion has a per cent
soI Kt ’é’gtéont n 2BB001 1 2805 By Piederipdemeltimepdingr machine is, for

di spampie)asnikiy@en eﬁt‘i’dldefj Bave RN rfre E&Q&U& Q@%Ich% @n%&hng block
bout 74%%dyeﬁvol ume sone enbodi ment s,

d| S804 &Q%I’%‘tkf’é‘rqf iftscredisi didegired, és&altmhlealhﬁ@me extruder is
70%byide@ it @l fltsfEmatér@$ Sugpakk RS Yhd §§e4b£’&’ MRk 5188&? inlet, and
rangxlrtB% E‘{ngm tbout 5% to about 50% by vol une.
One it a‘H’? ouh mategial-supplymedplets in W@r@@@m the dpper stream to the
her &vh dtfeainhBorpHhe Wi Eye &R 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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affect the uses for which dispersions are suitable.
Typically, the dispersions have a pH 5 of less than
12. Preferably, the pH ranges from about 5 to about
11.5, preferably fromabout 7 to about 11., nore
preferably fromabout 9 to about 11. However,
di spersions having a lower Iimt of the pH of about
5, about 6, about 7, about 8, about 9, about 10, or
abo | \v;
i o e AL oo puth I LR rD, ) A HBRED provice o
9, ABBUEseIIr, é%em any initiah atghagervaip S8s qack of whivh limfhetds a pump (not
10 [sﬁ)&%] ﬂé@ﬁédeanwtsm?tolg&%muﬁgvﬂ&eage BV8ed from the base reservoir
conveni ence way to prepare the |spers ons descriped
her &0 gnd gheypitiglayatenaazeadiingy, ro8psctivel ¢ Alnmeauhb&@pmmanmy be used, but
no nent.s
fnongert shiiitete Syl §66are £ 080D SIR 5 TS gt rossure of
mul 2#0 dar swsektar pnd@lde ithee b@ednd THeeinitiel waten eathengtmae; 2% In other
con 1 i cal |
usegiﬁ? I)(‘{E‘lgﬂhlltlrsl(jae{<(?1llel&agl e&‘g?ﬁ{é&b %gor%rlr%h Iagd;ot | & (}eog‘fﬁnf‘&t%ogb” or 600
15 pﬂomesslﬁobarpﬂmdcumcp pgbedimerds ﬁpelras& anbinitial aaeo hekapreleeated in a
Wi t r&%ﬁlpresent invention is not particularly
li One preferred process, for exanple, is a
rocess conprises nelt- kneading the above-nenti oned
18 omb@9eht Restciorth fegmtod pellsss, pPatler ddlakss7is G6b Gomrttle keSer 80 to an
Pat Iat 0, ferred
vy ?ﬂ]ﬁtng@; f ntg@‘ r%c e'NOZO gvggrg: t%gf %s;'(ig 1S /_hng{eg ?mpo&r:lcrleed In some
ext P@@Q@mﬁat\?,l thy dtsmsmg agnnt & adderdemshe te(SmWhIough an along with the resin

kg?ggv\%ﬂxg?tpér%ﬁléo@gﬁénthgl%% a%ﬁg Wgztbnlt %n}%éﬂp ?Sc{ ¢ grgte % to Ee twin screw

i's em@@r ded The résimmelt ris thensieleveral tosfopplthe mix ar[d extnvajn done to an
S e I I .and her third

3, SRS By SRR P9 L 5 8 iy o

t he resppyers 4 pmhif tsaddddehrodglvmﬂemﬁeammah@ ﬁgbdidmeefith aligpersing agent

d' r S‘P&&(S)QQd@ed aﬁd1%ﬁa% 'o? xch?swe@r tlé gcgg gr itr%%rﬁt Bgionb%eﬂbodlments the

vacuum
p OS |emmtsrﬁedf1mkﬂne: ie ilhfh&ddlluted Witls axduitiodal \eitbmdleﬂ% err,n redeBvoir 60 in a

di s rsion 4 rst di.lute ont.ai.n ab
aboﬁqulfﬁ% 361 %°n8f° R g‘?&%ﬁ@ t h@icallyy 8&&?8?1’5‘109 is diluted to at
2D u r ﬂdfaetr30dwé1ghtq1érdemt wnﬁphlthecoghﬂgttﬁre tih addifod/thy dirtedixture may
iluti.on

e SO the, f.yrthe
or ol QU 47 SEPE: S Ferq dieiee ook eutlop pgivee. In some
V\ﬁl ghlblodlfnl?m,t \giter it et aifue (mfﬂ@ tlﬂlhtﬁrnﬁiﬁdv@ letﬁbIEﬁ]Z%Bﬁi rb?]‘ler to a stream
the nelt I Ng ma t.her su enent e Wt an
b e AR FsfRomeld Rt TRe ikl 18 exGed Bpm QBT GEHAr  Bodis manner
COpGleyifiessiaE bildliSinaksdiydaond clinjidReb] FI gure 1

schematically illustrates such an ext rusi on apparatus
enti.on.

BrodlioREn: & S PRUPERS 0 P s atunprrefifion Sispersion o

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
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to a back pressure regulator, nelt punp, or gear punp,
30. Enbodi nents al so provide a base reservoir, 40 and
an initial water reservoir 50, each of which includes
a punp (not shown). Desired anobunts of base and
initial water are provided fromthe base reservoir 40
and the initial water reservoir 50, respectively. Any
suitable punp may be used, but 5 in sone enbodinents a

or &%B@ﬁm@ﬁ@vﬁgﬁg Qzﬁe!éoﬁ\fggg% c aBRHLs et GE/ EHeE) ot an ethylamjne

to provide the
theethmOﬂanahe watkhexytanting teixamaigdammponiunnhyskrgydde; oxide, hydroxide,

ST Bl 0k DEERRE DATR I 54 L ¥, s

sonperexrb@dxommm okide, prdaseiummgraxidet fa¢iumaixide, stramtium Odee barium

57 B8 5ol AL Rl I ORE T g A

to hamum hj{cﬁb)ﬂ@aﬁ) sodiuhihydedd, potdesiun? Bydstdes eldilre hydsden and weak acid

mel t oun n..sone t
di SB ﬁ&agﬁ@wtag ang&g‘@&ui carthy aﬁgg}lcnrﬁe{lhsr%gwwgarbonate potassium
al obgomialdh LbMiuneshytrognd-bnsie hmtase:dehmgmmbmte calcium

Sor B RSHPBEP suf e r o SRR 2Bl gl By smmonium

100 hydexitd elnpaxicand embsdimyntz,alebdsio sabsta’kiﬁe is a hydroxide of an alkaline

enmul sifica one of .t truder wh e.dnitial .
amoiia BF SJHEEF R s akel iy Theoms BUEHGBIE GO bigubsance s
50 isdeaéidfesh pbrasiighhydid:dde, Sdaliunh hydsoxide aﬂhmdibmaﬁbxs,thereof.

di spersing agent may be added additionally or

excl usively td the vater str 0
t he [&@hﬁl Jihe jaqucous dltS crsion i Eéaﬁ tedq)éfq y?ubgﬁng gk %att%u% 'procedures,
addiahd ﬁmabcampib Sy $prdyedoafifg, fondain ﬂewe:mtmgr c&ling rwith a roll coater or a

R

sper ut e
wei ghitecparbsem tovabeo 150° Chefor dad i300 szwnés altimughidhe dymg may be

t he m xt ure be diluted any nunber of

ti mé Coﬂﬁ’ﬁ etfedbﬁémﬁgg Paﬁﬂeaﬁlﬁ ution level is achieved. In

sone enbodi nents, water is not added into the twin

sc r 0108kt Mhel eubs@ge futcoatmghmay t:@nIa'lsstarﬁéamf 2 thenmeplastia gresin such as

t he has
ext rpagfgihyleil% %emph%ha{at olrrgth%len m Igr g%ﬁ&é{% N i[EHﬁ}ﬁlge,i npOIyamlde’
20he pekphenyine Rtﬂﬁde; Pelyslnfonataecdnat@ Holyed@spolyathes ether ketone, polyether

S |ms) %g n%g :‘?‘%‘6 ?po ye f, C{) St afe fpf%ﬂgg gsg g:%f gﬁ? Léé!)‘iﬂp?i@ing polyethylene

‘hered
dis parelsl:ltknrhatatpom&mym&,rﬁol}(aﬁudeh endppodyrebenatg rapfl drdﬂbbéy ptederred is the

; 2 © gﬂ%%%g%g&lo ggfé'gilhglg{)# %g%g?t%filﬁf%g io 1ca12)h%x8 g:ﬁrrxrle nEve af &?c‘ﬂness in the

i s adfledof fot hie o COMiRFIneNEltHoogHBoms biate ashiplalekeds from 1 to 30
%’Lanuj es. In some enbodinments, the basic substance

d &P are added through separate inlets of the 30
extruder. Exanples of the basic substance which may be
usedoiel tdomengibodirdenzalf therlispersions 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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the saponification in the nelt kneadi ng process

i nclude al kaline netals and al kaline earth netals

such as sodium potassium calcium strontium barium

i norgani ¢ am nes such as 26 hydroxyl am ne or

hydr azi ne; organi c am nes such as net hyl am ne,

et hyl am ne, ethanol am ne, cycl ohexyl am ne,

t et ramet hyl ammoni um hydr oxi de; oxi de, hydroxide, and

hy dgisslesios alskabddNferdRt é?(lhﬁnta%el@énlf %&Qﬁreeﬁﬁﬁﬁn@ LAke repellency,

such ‘as sodi um oxi de, sodi um perOX| de, potassium

oxi therma) selhesitn im Repero fipaialicERr avatan anskiot eTeasst hasweri anehink adhesion

OXi f [ S S :
hyar gt bR I s Y R e QG iitic e, and

bar herwdyyel righeicd éhergleld iramsfdnypippadies, gbiasion |rm1'rstm¢d,r ingheact resistance,

gal We&{HérQBfHQr ds%lveﬁp q‘e%’ﬁ?ﬁ a"‘fleQJIbﬂl?tgl LRd Ogda? gf’ﬁ u)' n§ high-frequency

met al's an kal i'ne earth meta
car Boneatmg. Ponadispansionscag protautasly sutell fpmthe formation of textile coatings

hyd&%%%&Qafaggp%ﬁregpangs%om Hﬁ Q%nﬁ'@ra}f)s%n&'itgl%le for use as carpet

cal ci'um “hydr oge onate, sodi um acetate
acebakiag batrsi uﬁma&mg é@rearclutecmm}rmr&mand)allstyd:pmbzmdbtedl as well as

par an‘leLsarforeJB?lﬁglh{EE{éﬁe%Se Ecﬂﬁng a?ﬂ ?erﬁh‘?eﬁ )}%ﬁé‘tg ok s ]oatmlgs to control

hydroxi de of roxide o
1a| kahrfaccmtqplemek nucshoase:oefﬂomdu ofifhicton. tAdditibasgily ssubdispangens can be

l.e ass mhydr
o P BT SRR R ElR PepirtEg §B0f ol aod Py Foums of
di sjpaypsised Oiefin bRolgmoeat ezthdomttlolea RBraped dtoen §amedr filkdSconcurrently
pro edurtg and for exanple, by spray coating,
cur P8 A" ow coating, coating with a roll coater or a
15 gravure coater, brush coating, dipping. The coating
i s pO2kr abdme apicewt dsperseas idaggribérbhereiatapgiused s tartander ima coating

0 C c Vi
50, Bt R LR 0E SMLIPUIL KR scss
substonmre aflsprptgwai mgsT mwllmmf it fiber);id metdbr eonstruction, a sizing
: 2?;%%{? koa}%g o% Bcﬁg sgsé t%ﬁglFsesﬁzoerspgrs% i‘%g et eémal adPeswe oé' a paper or a
pol yamwclen falim: pmd yqnlagﬂmy Ifcenmpanmlng ihelat, segidh;itsfulvn‘t}on@aper or a film; a
aro ti | yest et her et one al
sul Cl zgdﬁag{ 3 0?6% tstﬁgpze% rRaaer a e eb Pg %I E OEXltnﬁ é:omposmon a
20i | mua‘mpfoatﬁtgwggepofoy atﬂapbrecnea filne laé@luetdhﬁk ateewlth an 1nk jet printer; an
pol yet hyl ene, car o ate
o e AT PR TR oo TR SIRG 6 YR LRy BAgston and
terembt hal ate. Typically the filns have a thickness in
the range of from 0.5 to 50 mcrons, although sone

av hi I
rrgOﬁ)r#) d]% ]odwg@,dﬁ%lg % l}eggsodn ép'seam) 1 h% %d# o:hgllgomponents in
ar e aﬁapa:bhtethmtfdofemnamaﬂgersfly gffeat tm@bwhi @fhhelaﬂasdnt trszentmn Exemplary

?S)ﬁg,e?#llglgg 'Vvatagtrcocfhgo?eﬁtts alrrl]cﬁude water—so?usthes tal%lnn%efesqu 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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Sone enbodi nents exhi bit adhesion to non-pol ar
materials, and therefore, when the aqueous dispersion
of the present invention is coated an d dried on the
surface of a 30 substrate such as paper, fiber, wood,
metal, or plastic nolded article, the resulting resin
coating will provide the substrate with water

resi stance, oil resistance, chem cal resistance,

COr 'R@AIQHltY BS ingiravise ﬂ@%@abhﬁ@&f #ealsphbibi;t Hmer Q@&hb&%ch as anti-rust
obtalned fromsone Eer3|ons descri bed herein

ex hi3gFt %%b@Plde%ﬁethaﬂ?F @bgre Hiegng n¢abiliagpt fopming agent, antifoaming
r epeigh@NEA the k8 PReATIREH W titaRinRAREie, &S RESI03IdeY lfxtﬂglocyamne
wat er and/ or grease barrier and ink adhesion coat P

| ay SPon higck) periaped yellpwd and ififjers suptmtes calcivm wewboam magnesxum
Sy Ntca®bhsie, (UaB8H) cartdRske, AAXNWRMEN A RDirbEide, t«ﬁﬁﬁlﬂﬁ"sulfate kaolin, mica,
transfer properties, abrasion resistancé, inpac

r esi2sheaiosanics apdealeismatiortet y, sol vent resi st ance

flexibility, and adaptability to high-frequency

fabricating. Sone di spersionsxayerpgrticularly suited

for the formation of textile coatings _including
fabric i npregnation. Soné*ﬁ?ﬁﬁ@?gﬁﬁﬂ§eére al so

suit f us S catpe backi.n .Coat i ngs _
for [gﬂ“ﬁi 309 B9 S gkt é%“éﬂ“gﬁplﬁs I viRy! Bectie |cpmmercially
1@s amabler@anfmﬂ)oﬁomvﬁx@ i @dxyr edee@éseomabf ABsut @8 wt %, a density of

fert o control

surf ZOSJFo% % f@@&ﬁga lé‘itj@‘n?f ahputr§ ?/1 P YR, (as determined
Addi at:wmag toy ASTVIED 138 ﬁﬁIs&P@ raﬁd 9 as kgﬁ ancLhSﬁémhg %@9%%ut 73°C (as
stabl e froths and foans, descri in Fro hs and

Dur ASteEmipgh AECOEHng o %%Ws%%ﬁla)ef%nﬂ ‘opayirdiysv el of a Cs; carboxylic

art |a€ﬂd€($JnPc'icﬁ@@5 ﬁ%Jfﬁ&ﬁPe@%@akér‘-ﬂe%théoﬁ‘?&‘ LEIROOY Yo KgH/g) are melt
herewith. [0102] Some aqueous di spersions escr|%

IRer dnrrdsd &t (30 nAwinscrweigrudenat A raeefs: H@g/hrls

conposition for a coated wall paper; a fiber coating

agerno105{ orUpofEHeQiélilghebdbd redil/QirtGitant, 4 BRSE ddfubous solutlon of potassium
I on,. or wate

ads pel l ency of the fiber

For ToBireith e CTngRo Sl S Ry agbseam R epRgIPR 0t SBck EAcer (a o

or ghtass10 wWhebSsthe &)tﬁlrﬂlkﬁge) LN qubhR dBbrsidd lfhes‘ilbye%u&ftly%luted with
paper, or a nonwoven fabric; and %Hgﬁgent or

i npé’flflﬁuﬂﬁal st aiaaiatedist lfgléh:\}aefor]e g1 ¢ exfrudgr. fAn pquegus dispersion
Johernatihg adbes c\éﬁteﬁtf ofB65H194 AtlpZ RFly RaPeineda THE ?Ers&f pMer phase

ink or a coatlngIlt osition; a 20 surface coa
agerfbeapwrd By p&puiier 45230 pirtieke anphyreeepnsisied b an aforageanlume diameter

I Nk dretseRkibidh @hd a pdtic1a SigOBistriBhtidd RY/AN) 519 .48hi ppi ng
resi stance of an autonotive coatlng conp08|t|on and

the |like. 10103] In so enbodlnents the aqueous
di spersi ons have additio éﬂ”ﬁﬁﬁﬁ XERRE2i n  an anount

tplpgg[gﬂlﬂi?i ngg)n]ea?‘ls er‘%e% &r @%}mgp astxc(:) teJ ?1%£e/ 9 octenee 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/C16 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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25 such additional conponents include water-soluble

am no resins such as water-sol uble nelam ne resin and

wat er - sol ubl e benzoguanam ne resin and wat er-sol ubl e

epoxy resins for inproving coating performance;

organi c thickeners such as pol yvinyl al cohol,

pol yvi nyl pyrrolidone, polyvinyl nethylether,

pol yet hyl ene oxi de, polyacryl am de, polyacrylic acid,

car foxgr) met gon Gk | 10 kRsad SR LW /sur @b thtt! 9§%3 W'E)f)]da ueous solution of

hydr oxyet hyl cellul ose 30 and inorganic thic ener s

suc Poigsstun hygdropidgiis sentiauoush fed dnte |azdpwnameanhimjectier past at a rate 0.2

f Or Mo/HRPI(&\a' i of QB%% ﬁﬁ'imlé tokal Hg%e?dﬂh&%s 4 'ugcglstdggersion is subsequently

viscosity of the dispersion; dispérsi ngjq agen SUChH As

nonidHied vathsadditions gvairg aia mteafd s/ orvieforales iy the mgruder. To further

age =Y : | t. S

o e S B B o B8 a8 b Te S ater e

addiftuPCUdé%e@fsg thezpxtraderi Anagueoundjepersiomlmvingramotidageateht of\36 wi% at

abs g st abll ] agen .

it s OHRLEE iRl llsk Bty SRR by 5 Goulig 15230 partice

ti t &Rslyzar whngisied peen avasrgeovolwas dphretealod @ydnhiecen and a particle size

car hewihlkiag kav8s.Fprpent yellow, and fillers such as

cal ci um car bonate, nagnesi um 5 carbonate, barium

carbonate, talk, alum num hydroxi de, calcium sulfate,

Waolin, mca, asbestos, niRwparatisg Exampledm silicate.

EXA ng Prof)par ation Exanple 1 [0104] 100 parts by .

wei XE%L“ f al PrRarsdy Yeightcolet tyarmprlasiicrinylenedegtane copolymer with

conmsefeié dbdtdht ol @b 88 WAL Ca H&RIY DHRRRL 0188\ @as/ﬂvgﬁ-pm and a
abou

acetate content of about 28 wt % a density o
0. 95ngyindex f ABTUSTE/ Fomin. (as detsrmpined according to ASANDD 238 at 190°C and

/1 i term i t. STM a .
s R e A e SR
lgas D&%atersn?mﬁ[g rREeed labch'su; QOTCI%GASI[PMDJS 4brhmperodIly ﬂai%bl:zfrsom DuPont

art I t o car baxyl.l c I ni ci : . .
Eranu °é%¥ba?§8g§y a%;l%%rnaﬁétby o‘f’?‘g‘ﬁ?/"fef‘c%f}éégﬁ 9‘73’?‘&1?‘“‘1 (High-erucic
KOHrgpeseed eilnmhdufachirek b Migthna tSpdSAEy Mills MEid vaRe 8% mg KOH/g) are
extrugfé&?% a @QE,Of 8.3 kg/hr. [0105] Upon the nelt
kne&fe Ay Qrs L tvdmserew exrudenat aaere 8680 ket i on of
pot assi um hydroxide is continuously fed into a
dowierosgam Uppeahé @ielpRiidadel radin/sitfBcttht) 169/ W% (Bledds solution of

rate of .10 % of .the tota i xture). This agueous
25 FaPesiR VAo a e USRI GIAPT B dPERTE PRt ot @ ate 0.1
vat &p/halata rita€2 0fwid of thalobl rdahRy. erhexdqbdtd disBésion is subsequently
extruder. .An ue(fus di spersion 20 having a solids

4 sthgdiipn

contdZHE 4! Statep p gt P2 g defoagcxitingghe extruder. To further

di sganeale ROLMAR HisPASHSE, addRiBSAIWRRerQY adicFou L RE o?@%?l%/}u after the

parti.cl e anal yzer consisted of an average vol une

di afuxFe exited the extruder. An aqueous dispersion having a solids content of 55 wt% at
25 pH10.7 is 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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of 0.56 mcron and a particle size distribution

(dv/dn) of 1.45. Preparation Exanple 2 [0106] 100

parts by weight of a thernoplastic ethyl ene/ 1l-octene
copolynmer with an 25 octene content of about 38 wt %

a density of about 0.87 g/cnB (ASTM D-792) and a nelt

i ndex of about 5 g/10 mn. (as determ ned according to
ASTM D1238 at 190C and 2.16 kg) a MM M n of about

2, OZ@” AvIPUh 2908174, Qb 23RS, D ottes PENLY §ermined by
by C’at a scanning rate of about 10C per m nute),

cornDEC ei aichynivymid cflabeut{10tCrpéduEHownte.), cOmmertialkt oadatde from DuPont

and_ 3. rts b ight.L of a Cl138/Cl6 r i j .

o BRGS0 2arE il eGP R PRI B8 uriie 35
val Hghu2R0urseb KBkeg Petdslte, NiEkdtvalus @ afl e KOHA} 266 mheit kisatled at 150°C
screw extruder at a rate _of 7.9 kg/hr. 29 [0107] Upon

% heinfmingsciepessiuder pbary SR He®ant | 23. 9 wt % aqueous

solution of potassium hydroxide is continuously fed
i nt [@181]dowsgohethen el datided rpot/surfittant, ridtse wd%2aqueghhisolution of
(at a rate of 2,5 wt % of hgel‘}t.ot al

m xture).. This
S qURBHFS i i depdieo SPRBRBLE IR § SR e (g PR Port & @ rate 02
addid/hrqaed randfero #i% af thettstalahixbire). Kigé hquebes disperston isisutgpequently

the extruder. To further 5 dil the resultin

i SeBd BHE diemi ot e B PSR SO PUE Bp gyder An
19/ Mue@\fsg @bpetdich hzm'iﬁhgt HFSSIid%Xc'tcﬁlfb;ﬂt ghes ety hlﬂpH].‘l()@Enis obtained. The

aqueous di spersion having, a sqlids tent .o 6 W % .

g popaes Bt HERSITHY TrSHEr LSt porYri Pt o nsisted of an

MeagtRd voMmB diibidr@f 078238 opaid d sdritcle dpadiytzblition (dv/dn) of 1.95.

consi sted of an average vol unme dianeter of 2.04 mcron

and a particle size distrijfuti n ggvl n. of 1.18. 10
Preparation Exanple 3 [010 ]repfﬁ’g% FESPBy wei ght of a

the | astj ¢ ethyle . C 1B Wedebopol ith
oct KIEEL o 1PL Rt LERE: orh,mEEh GRS Rl boptymer with an
19. 8Zthglbnn®nfeASTIMbDu7IZZ) whthda densive bf abontde&o4os/crab 6A$ T D-792) and

g/ 10 m.n as._det er m ne or.di

Yoot Hhnob He ﬂ?gﬁ%m%%?ﬂ? 5 (ggb%?ﬁ%eﬁﬁﬁgéﬁg@%ﬁeﬁ?%nms .
POi N30°0f andPOLE kg 3Cmiching Poine bAGMIEAP Chy ME/MISES atfoun2.0, and a flexural
scanning rate of ahout 10C per mnute.). comyerci.all

v amCABEof TG DEPRAE COBRFRRLLFEHENE 2o 5, Ghepihd 64 pars
by weivaiint @F aaC,FR&b&HBic eRIdO@Nid 65® aiatufedting-bgrBukies Petrolite, acid
rapeseed oi|l nmanufactured bc)( Mont ana Speci al t% M| I%, £16
28ci galpal Lemg KO ekeryrpglt peadedpb |l p0 %ﬁéﬁ@o“’éﬁw PIpEey; 4y @ rate ot 1.
twip.serew extruder at a rate of 5.0 kg/hr. [0109]

Upon~the nelt kneaded resin/surfactant, 16.3 wt%

aqueous sol ution_ of .
a [0113] Upon the melt kneaded resin/surfactant, 25 wt. % aqueous solution 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
95  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 wt% at pH 11.6 is obtained. The
dispersed polymer phase measured by a Coulter LS230 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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20 potassium hydroxide is continuously fed into a
downstreaminjection port at a rate 0.1 kg/hr (at a

rate of 2.0 wt% of the total m xture). This aqueous

di spersion 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 mxture exited the exPrpdaion Pxamaluéeous

di spersion having a solids content of 55 wt% at 25 pH
10.[0114 obibaipasgdby WMeehtl bﬁpeﬁlsm:bpﬁnsﬁg/mpylphm@bylmmppbmer with

by a Coulter LS23 riicle _analyzer ste

o PRGBS RS Voo 1 PEIMRRL f BRT § el o Al of abou
Si ZB5 /1@ :ﬁinf (RUetPhlined UédR)inOfo ASBHL DPzaapaamm@and 2.16 kg), and a
Exanple 4 [01 te4({)}100 parts by, wei

X heMidp aftapentet hyormerciallyctaiiele %ﬁ%‘i 1§%r0fwné%1 agg) 42.9 parts by

OCt QOEhCONGLE Nihy¥dneaRlc 38d Wopdfymer, dRBFdblY o @QO% Ch 1
0. 87 g}/ltchB 'I}Ll&ng%%)c and a 0(g,rrltz.\llt I ndex of abou g Chemics

g/ 1Gompany @r the traderiame Frimaedt GidAE it BithSTFIDIRISS °8Pb°ut 15 g/10
19019ma5]gem§1%d23 g:(ﬁ'd‘glg)to S0 Yon 3% a@h@%/@l&w @ﬂ'gdfals eqmvalent to

melting point o 3C (as determ ned
Scashoun3P0r gitle mih vdieo ldtateﬁﬂmeqwconmguo ASTM B@aweatcwafcr/g 16kg) an

vai | blefrom | ast s and 3. rt.s,-b
hiE SRR 20 B A et oPRCL Y e e

anH{ea@édLHt e90°0Yin Bk QErekir@tet itth raR@ifd.3%@mwe 115 ny

KOHJg) are nelt kneaded at 150C 5 in twin screw

N S el e kAL B B S o

POt p&iadsiei Ayd6:0dd [eohtinue0dly ifsdliatssd ﬁo&lﬁdemﬁlﬁje@on port at a rate 1.6

dovvnstreaml njection part a /hr
rat kb (3 ® r@\%%fb?”h@/f fal erfPS?flﬁ’i‘%’}‘“e Thi é%"(fs‘aﬁsr’ers“m is

1811 sp@k&jueRly §1hﬁétb$xﬁiﬁuzﬁlﬂhioﬁal witbutted rae tdf Zi’ﬂ&lgﬂir Rfdre exiting the
water at a rate of. 7. ka/ ﬁgﬂeforee tin

ext PXIEEL- %ﬂlitberéiqlﬁ@db%re 1 SRersiom & 1thc§mgw§t8{ is gdded at a rate of

cond @n@bﬂﬁ?faﬁ%ﬁth\éﬁn/ﬁ(@}e Q&"le&-@le&x&rﬁd&bt&i afdous Idig®ersion having a solids

di spersed p g{)}ase neasured by a Coulter I@%SO
par EQTéfné Oéﬁbl"?%’eﬁ‘}’ heiseRigngt Hie doprerd gelyist e measured by a

di apphdr 18536 %ﬁcl%&ﬂ}%@r c‘%ﬂﬁiist@d Bd dvetaBe $b1aMe diameter of 0.86 micron
di stribution % dn) . Preparat|on Exanple 5

2p 01229 a paticlpsiee éls%‘?u‘\'/@i(é}’{fm)d*f &8t her mopl astic

propyl ene- et hyl ene copol yner with. an 15 ethyl ene

COoNtAMenhstAlRAUbote) - efbollinténts af diventiod fpralddeunievd dBpetsions useful
glcnB8 (ASTM D-792) and a nelt flow rate of about

23gAFCmpRAPPlgaioRtt BY TMFRSERED TR RYY B/ SASHIr BI538T Hie following

Zsog'd'@ﬁgiogs 1§1r§9)som@ nBW'cﬁép@@wﬁ@ ihave Bétted Aurability. a Odhilvndispersions
of about 2.0, and a flexural

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 atiributed to other
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nodul us of about 4 kpsi and commrercially avail abl e

fromDow Chem cal, and 6.4 parts by weight of a C26
carboxylic acid (Unicid 350 manufactured by

Baker-Petrolite, acid 20 value 115 ng KOH g) are nelt
kneaded at 150C in twin screw extruder at a rate of

1.6 kg/hr. [0113] Upon the nelt kneaded

resin/surfactant, 25 w. % aqueous sol ution of

poteateiinrentsyod tiexindentios. dorsinghumimdimdne t repreentative of all aspects of

downstream i njectiaon part at rate_ 0. [hr (at_a
ratthe b Tt MG R plgp o loBinPaond Bur e b PR examote
di shedspanions dsufiseghseeih Inyay2&nilirlsel toder whmbomeddi t Vearixals additives

water gt a ra f.1.5 kg/hr before exiting the .
xTOATR BoAes o SBCHEaPE PEMOIRITIRG S bpoids embodiments, he
scondispaisiont abel susmadllyptiecl af Gny addifiteanstegpecifibedly enumerated herein.

di sperse ol yner,. phase neasuyre a.Coul ter.LS230 :
e S0t SO0t B8 ARPePER teoad hefi Sifiist b Thignsist essentally
di agrether endinefhtddll chihpdRAtsantn adgiabh,i §dnge $mB6diments of the methods
distribpution (dv/dn). of 1,31. Bé Pﬁggaration Exanqle ded
6 [EIIPEd besinRoptist Hypr GRAsEhEssEtialy Oh i FBpRgatef gteps. The appende
Pr 0fin€ Rt th X bR 811 §RNCIaM BfRIns Mhd ModiEERAS HEfRIGE MR the scope of
of about 9 wt % a nelting point of 86C, a nelt flow
1 attBe Bvenfipdut 259/ 10 nin. (as deternined according to
ASTM D1238 at 230C and 2.16 kg), and a 5 Mwv Wh of
about 2.0, commercially available from Dow Cheni cal
and 42.9 parts by weight of an ethylene acrylic acid
copol yner, available fromthe Dow Chem cal Conpany
under the tradename Prinmacofm5980i, with a nelt index
of about 15 g/10 mn determ ned according to ASTM
D1238 at 125C/ 2. 16kg (which is equivalent to about
300 g/ 10 m n when determ ned according to ASTM D1238
at 190C/ 2. 16kg), an 10 acrylic acid content of about
20.5 wt. % and a DSC nelting point of about 77C are
melt kneaded at 170C in twin screw extruder at a rate
of 4.3 kg/hr. [0115] Upon the nelt kneaded
resin/surfactant, 11.7 w. % aqueous sol ution of
pot assi um hydroxi de is continuously fed into a
downstreaminjection port at arate 1.6 kg/hr (at a
rate of 27.1 wt% of the total m xture). This aqueous
di spersion is 15 subsequently diluted with additiona
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 m xture exited the extruder. An aqueous
di spersion having a solids content of 41 wt% at pH
9.9 is obtained. The dispersed pol ynmer phase neasured
by a
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Coul ter LS230 particle analyzer consisted of an

average volune dianeter of 0.86 mcron 20 and a

particle size distribution (dv/dn) of 1.48. As

denonstrated above, enbodi ments of the invention

provi de new di spersions useful for many applications.

In sonme instances, the new have one or nore of the

foll owi ng advantages. First, sone new di spersions
heugmbetter durability. Certain dispersions exhibit

i nproved adhesi on properties and others nmay have

i nproved Aa ' : 2 ; S S,

dur a1 11 €5 ERpE TR g 220 A0S e OR S Sor i ing: (1) et
a melt- extrusi rocess..Ln rt.i.cul-ar . .
di sper si on%adénrge&g)aa‘s%il%ars £ ] %‘F %%‘Pg%stna%gs"?gn ? ﬁ@?‘ol\%l st one dispersing
mel ting point of the pol rs used thergin. Sonme .,

di sper si GBEthiR, Brodiee Ferﬁ%/lﬁn'igeagfg PEPTHG @bﬁ\ﬁ‘k’f@% Stidnggelt-kneaded
O her characteristics and additional advantages are

appar ent Presiuehoad meiti kneadingnthengesalting mixtprg toy forghthe aqueous
the invention has been described with respect to a

limted dispbmionpfvherirhibeidispatsion habe pbefdessitharf Bat ur es

of one enbodi nent should not be attributed to other

32 enbodi ments of the invention. No single enbodi nent

is representative of all aspects of the inventions.

Mor gover Th¥ahbdbi 908 prathclmRdAd iag@oud Mg S8 e ht&Ring to Claim I,
exi st. For exanple, "the di'spersions described herein

may conprj . e - :
al 20 bor B G hefRIRRRE LS cAph A EbdiiEr of Bylene with
properties., In sone enbodi nent s he di spersi ons ar

Dot ant PR FREGOBPPANST SHarEd Visthdbe ESal Py of @ CrCao
enuner at ed herein. Sone enbodi nents of thg

di sper si &ingarg Braaehesker gyehediengotigylsicette, gpd @gspepround represented
essentially of the enunerated conmponents. In _
addi t i on bysberdorantiobieRHR whereieR rigaHads2 lieas bransied or cyclic
herei n consist of or consist essentially of the

enuner at etkys tgeqp. orTh € sdhp end egtlours laad rvghergin ghel ethylene ieterpolymer
all such variations and nodifications as falling

Wi thin t h@s smop@ykhe-défivéd @niticentehORf @datét ahdi® abdut €6 weight
met hod for produci ng an aqueous di spersion conprising:

(1) neltékﬁggging (A) at |east one thernoplastic resin

and (B) at |l east one dispersing 5 agent, to produce a

nel t - kneaded product, (2) diluting said nelt-kneaded
product, and nelt kneading the resulting mxture to

For n31.t he ﬁl%ur%gt %d for producing an aqueous dispersion according to Claim 2,
wherein the dispersing agent comprises less than about 4 percent by weight

based on the weight of the thermoplastic resin.

4. The method for producing an aqueous dispersion according to Claim 2,
wherein the dispersion has a volume average particle size of less than about

S pm.
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di spersion; wherein the dispersion has a pH of |ess
than 12. 2. The nethod for produci ng an aqgueous

di spersion according to Caim1l1, 10 wherein the

t hernopl astic resin conprises an interpol yner of
ethylene with at |east one conononer selected from
the group consisting of a C4-C20 Ilinear, branched or
cyclic diene, vinyl acetate, and a conpound

reps esentrd mdiyod I poHAMh@ ah24emuebiz WREESIOR RBcbdiy to Claim 2,

C1-C20 linear, branched or cyclic alkyl group or a

C6- C20 a r : erel t 3

i nt erpol gvﬁlérf gllglléﬁgtse%bﬂy e hé/fletgﬁ%%%gpfsvggkﬁn toéf lgsgntth %I}}ta bout 0.2
of greatg; t han about 65 weight percent. 3. The

met hod f&F“produci ng an aqueous di spersion according

to Cdaim2, wherein the dispersing agent conprises

| ess than about 4 percent by weight 20 based on the

wei ght of the thernoplastic resin. 4. The nethod for _

pr ofuci nFhamethed dors pridugiag sinopauseeo Aispergionoacepiding 0 Claim 2,
wherein the dispersion has a vol une average particle

si ze of Whsmirt emtdestibne ShemmoplastR4reSin Maser enystalbiatity @f less than
produci ng an aqueous di spersion according to Caim 2,
wher ei n phwuti50%er pol ynmer of ethyl ene has a density of

| ess than about 0.92 g/cc. 5 6. The nethod for

produci ng an aqueous di spersion according to Caim 2,
wherein the at | east one thernoplastic resin has a

crystal |l init f,less tha b 9 - Th . :
for §pr odb@? n%etg%d zggru E)Oudgl 9@ fgsag‘erggqegﬁpgfé:sg g‘rsb"ulng“tgg&‘ ‘g)g? r% taim 1,
1, 10 wherein the thernmoplastic resin conprises a .
copol yne?’v‘?’ﬁ?e”bllﬁﬁ ?YS}?@E‘W‘E) FESHY COMPRILE} ac?ﬂ%oqg@%%fg%fpylene with at
sel ected fromthe group consisting of ethyleng, Gﬁg;

C20 | i nelgast oneasremanemsy selgeted drom eg,ro'ama%“%&;?g lene, a Cs-
represented by the fornula H2C=CHR wherein Ris a

Cl - C20 | Chedingarbbranchrsldon eydigcdipre, Anfyd compeyng ispregented by the
C6- C20 aryl group wherein the copol yner of propyl ene

has a 15 farfmiky HhGeCelRnndnteinR Grefi-€ho lihean, Bnchedeor cyclic alkyl
percent, a wei ght average

group or a Cg¢-Cpo aryl group wherein the copolymer of propylene has 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, a heat of fusion of from about 30 to about 80

J/g as determined by DSC, and a melting point of less than about 120°C.

8. The method for producing an aqueous dispersion according to Claim 7,
wherein the copolymer of propylene is a propylene-ethylene interpolymer
comprising 5 to 25% by weight of ethylene-derived units and 95 to 75% by

weight of propylene-derived units, the copolymer having: (a) a melting point
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nol ecul ar wei ght (Mwy) of from about 15, 000 to about
200, 000, a weight average nol ecul ar wei ght/ nunber
average nol ecul ar weight ratio (Mv M) of from about
1.5 to about 4, a heat of fusion of fromabout 30 to
about 80 J/g as determ ned by DSC, and a nelting

poi nt of |ess than about 120C. 20 8. The nethod for
produci ng an aqueous di spersion according to Claim?7,

wher ei n CRRR!GFES (19fa RILBHIEPSf lefasficity to 500% tensile modulus
propyl eniﬂ}g%sh@lagr?g@n(tb&aporyner lrﬂcor?‘prsi sliyng 5 tcg 25%

by wei ght of hyl ene-der, v unj t v PR

i gnt GBI YIIERERY et Ol el R OSSPV elasticy i

having: (a) a nelting point 35 of less.t 290C. (), .. ,

a rel at i drpsriept d M i5dhs G0 t?"é‘l%ﬁ’@%lﬂ’éﬁépﬁg’ ﬁ’bcg{ﬂ) ésrz’latlomhlp

such that the elasticity is |less than or equal to )

0. 935M+ 15, flesveal anedudes 1ocFQ0)s tepsile modukussueh iy fipxwrgl modulus is

the 500% tensile nmodulus in MPa; and (c) a o _

rel at i onigkd than of equabioud.ae® M mheret fexmie) ¥ adabies is én MPa and M is

nodul us such that flexural nodulus is 5 |ess than or

equal t Othd.586%AEMIR Inodinerie Mbexural nodulus is in MPa

and Mis the 500%tensile nodulus in MPa. 9. The

nmet hod for produci ng an aqueous di spersion accordi ng

to daim7, wherein the propylene copolyner is a

propyl eng; et hyl e i V. i a im 7
Fint 50 SR 2y, PlsRLBBL D hayetlh DRYLARn" i BId 20 Tlaim 7

cont'ent

met hod for producin n aqueous di.spersio C I.n

to d ai rﬁ”*?’,e‘%“\/\/f‘i}éer é’ir%ﬁ?ﬂﬁ—? g?% HREG iy 2a§ERY pe@%r?% iléilgsgg rpolymer
| east one carboxylic acid, at |east ooa%ne ifbl %)Yof é&

| east onbavag posiryicae gentent of AP Rt OAPIULZ BN YT &

acid ester, or 15 at |east one salt of at |east one
carboxylic acid ester. 11. The nethod for producing an
aqueous di spersion according to Claim7, wherein the

di sper si mge ag&ndd ifsr paidacingchrf agueotih eigpesim eawsdisg itagClaim 7,
of ethylene carboxylic acid copolyners. 20 12. The

met hod f QpLeRi0 HHeCdirafl AEHHE obmpHies RE Idk0sheaerisnxglingcid, at least
to daim7, wherein the dispersion has a particle

size distrj i i | i b |
) 2ot er SPhUE P HEL R Bote) TS u BNSIARRRRRY i kd e, o

di amet er at least one salt of at least one carboxylic acid ester.

11.  The method for producing an aqueous dispersion according to Claim 7,
wherein the dispersing agent is selected from the group consisting of

ethylene carboxylic acid copolymers.

12. The method for producing an aqueous dispersion according to Claim 7,
wherein 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.
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(Dn) of less than or equal to about 2.0. 36 13. The
nmet hod for produci ng an aqueous di spersion according
to Cdaim7, wherein the propyl ene copolyner is
characterized as having a isotactic triad (nmm
nmeasured by 13C NMR of greater than about 0.85. 5 14.
The method for produci ng an aqueous di spersion
according to Caim?7, wherein the propylene copol yner
has a crystallinity of |less than about 50% 15. The
nethod for produci ng an aqueous di spersion accordi ng

3 ai My, éﬂﬁ‘?h(y&q%rebx'?odﬁaﬁ g RhORYBIRE dEPESIoN R0 & Claim 7,

erxuraI measured i n accordance wi th ASTM

D- 790- 97 bn %% pré) e%ne%ggglg/m%plg(&%kactelged I@ﬁa\m}‘é qu)tactlc triad

for produ us er sion accordln

poi it of B N RERELTE L'o?jgf or

produci ng an aqueous di spersion according to Claim?7,
wherein the propyl ene copol ynmer has a heat of fusion
of |l ess than about 80 J/g. 20 37

14. The method for producing an aqueous dispersion according to Claim 7,

wherein the propylene copolymer has a crystallinity of less than about 50%.

15.  The method for producing an aqueous dispersion according to Claim 7,
wherein the propylene copolymer has a flexural modulus, measured in

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

16.  The method for producing an aqueous dispersion according to Claim 7,
wherein the propylene copolymer has a melting point of less than about

90°C.
17. The method for producing an aqueous dispersion according to Claim 7,

wherein the propylene copolymer has a heat of fusion of less than about 80

Jig.

37



