A COVPCSI TE DI SPERSI ON, METHOD OF PRODUCI NG THE SAME,

AND ARTI CLES MADE THEREFROM Cr oss- Reference to Rel ated
WOo\RPMLi1¢sad: ons This application is a non-provi SPOFEE2009/045279

application claimng priority fromthe U S

Provi sional Patent Application No. 61/058, 344, filed

on June 3, 2008, entitled "PRESSURE SENSI Tl VE ADHESI VE

COVPCOSI TI ONS AND METHOD OF MAKI NG THE SAME, " the

teachi ngs of which are incorporated by reference

herein, as if reproduced in full hereinbelow Field of

I nvention The instant invention relates to a conposite

dig @@"MP@QITE@HI‘EK?@\D MEEADIPOF PR GBIBING IR S AN, %ND

made t herefrom Backgrodund of the I'nvention The use

pol ymeric dlsper‘AR@ﬁCEﬁgaP4§Eﬁg%t eﬁgéhpr nor e such

pol ymeric di spersions In -use

applications isQengfdlleNces YeSlionst N€ €xi sting
pol ymeric dlsp rsruns—an%—bﬁgﬁg%iigﬁ@euﬁ—po sess

cauE P ﬁpﬁcﬁ'%é’ R Ih e s
pmglr%{@%g%g%@au% § gs1/%§§ 30, B IR0 s B e

f t "
SE@%@&%&?&?&S‘*&%@@P@%@P&&@D TP Rt et SRR ne
teaclfhgr?g% rﬁ? Wél&h I&%gnglﬂ%(ﬁat%cg g%lél% t Iﬁ]?lnas é 8p1i%fh£c§§ ul }ull h\é\,raégn%glow.

i ndi vi dual conponent Cofighﬂiggﬂéséy | ow solid
content, this may yleld € or mul at ed product.
Addltlonally, if high levels of surfactant are
redUF?%%m¥HWEF€Bé¢@Biﬁé“PH@P%WdW@PS@Bﬁﬁﬁﬁ%Hﬁ?““PﬁP%ﬂwSmne
high | evel of surfactant may then becone incorporated
amﬁ%?@“ﬂﬁ%mﬁ%¥ﬂﬁﬁ%ted product. It is, however, desirable

to produce a
Background of the Invention

The use of polymeric dispersions and blends of one or more such polymeric dispersions
in different end-use applications is generally known. However, the existing polymeric
dispersions and blends thereof possess certain deficiencies. In general, preparation of aqueous
blend systems requires that each blend component be prepared as an aqueous solution, emulsion
or dispersion individually, and then the components are mixed together to yield a formulated
product. Such requirement limits the levels of ingredient incorporation into the formulation. As
a result, water is introduced with each component, and if each individual component contains a
very low solid content, this may yield low solid formulated product. Additionally, if high levels
of surfactant are required to prepare the individual components, this high level of surfactant may
then become incorporated into the formulated product. It is, however, desirable to produce a
formulated product while maintaining a high solid content and low surfactant content in the

formulated product.
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silicone, polyolefin, polyurethane, epoxy, emulsion polymer, and polyester. The external phase
comprises water. The second internal phase comprises a second hydrophobic material selected
from the group consisting of alkyd, silicone, polyurethane prepolymer, epoxy, and polyester.
The process for producing a composite dispersion according to the instant invention comprises
the steps of: (1) selecting a first internal phase comprising a first hydrophobic material selected
from the group consisting of alkyd, silicone, polyolefin, polyurethane, epoxy, emulsion polymer,
polyester; (2) selecting an external phase comprising water; (3) contacting the first hydrophobic
material with the external phase; (4) thereby producing a first seed dispersion; (5) contacting the
first seed dispersion and a second internal phase comprising a second hydrophobic material

selected from the group consisting of alkyd, silicone, polyurethane prepolymer, epoxy, polyester;
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In an alternative embodiment, the instant invention provides a composite dispersion
comprising (1) a first seed dispersion comprising (a) a first internal phase comprising a first
hydrophobic material selected from the group consisting of alkyd, silicone, polyolefin,
polyurethane, epoxy, emulsion polymer, and polyester; and (b) an external phase comprising
water, and (2) a second internal phase comprising a second hydrophobic material selected from
the group consisting of alkyd, silicone, polyurethane prepolymer, epoxy, and polyester; wherein

the composite dispersion comprises more than 60 percent by the combined weight of the first
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In an alternative embodiment, the instant invention further provides a process for
producing a composite dispersion comprising the steps of: (1) selecting a first internal phase
comprising a first hydrophobic material selected from the group consisting of alkyd, silicone,
polyolefin, polyurethane, epoxy, emulsion polymer, polyester; (2) selecting an external phase
comprising water; (3) contacting the first hydrophobic material with the external phase; (4)
thereby producing a first seed dispersion; (5) contacting the first seed dispersion and a second
internal phase comprising a second hydrophobic material selected from the group consisting of

alkyd, silicone, polyurethane prepolymer, epoxy, polyester; (6) thereby forming the composite
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producing the same, and articles made therefrom in accordance with any of the preceding
embodiments, except that the alkyd comprises the reaction product of one or more polyhydroxyl
alcohol and one or more polycarboxylic acids in the presence of one or more drying oils.

In an alternative embodiment, the instant invention provides a composition, method of
producing the same, and articles made therefrom in accordance with any of the preceding
embodiments, except that the polyhydroxyl alcohol is glycol selected from the group consisting
of ethylene glycol, propylene glycol, diethylene glycol, triethylene glycol, tetracthylene glycol,

pentaethylene glycol, hexaethylene glycol, heptaethylene glycol, octacthylene glycol,
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In an alternative embodiment, the instant invention provides a composition, method of

producing the same, and articles made therefrom in accordance with any of the preceding
embodiments, except that the one or more drying oils are selected from the group consisting of
coconut oil, fish oil, linseed oil, tung oil, castor oil, cottonseed oil, safflower oil, sunflower oil,
soybean oil, and tall oil.

In an alternative embodiment, the instant invention provides a composition, method of
producing the same, and articles made therefrom in accordance with any of the preceding

embodiments, except that the silicone is polysiloxane polymer.
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the group consisting of nethyl, phenyl, polyether, and
progdiiding the same, and articles made therefrom in accordance with any of the preceding

embodiments, except that the composition is a reactive coating, peelable coating, release coating,
anti-fouling coating, fabric coating, paper coating, metal coating, wood coating, barrier coating,
fast drying coating, concrete coating, plastic coating, adhesive, sealant, viscosity modification
agent, binder, lubricant, and the like.

Brief Description of the Drawings

For the purpose of illustrating the invention, there is shown in the drawings a form that is
exemplary; it being understood, however, that this invention is not limited to the precise
arrangements and instrumentalities shown.

Fig. 1 is a schematic showing the process for producing the inventive composite

dispersion; and



In an alternative enbodi nent, the instant invention
provi des a conposition, nethod of producing the sane,
w4899z es made therefromin accordance w t PCEHEO$2009/045279
t he precedi ng enbodi nents, except that the
pol ysi | oxane polymner is |linear, branched, or
crosslinked. In an alternative enbodi nent, the instant
I NVEIRL QR oRIpAVIlAE SR (BORRASAshI P w ¥R iHaekcodityRh@ HeGi didht percent
the sane, and articles nmade therefromin accordance
of (At toll BPdosobicHBaRRrif aRELMTo QI RRAIIBA LS HRXERBtvd dapolike
polyolefin is selected fromthe group consisting of

disﬁ;egﬁyﬂ £RE 1828 8LoRO) ¥Blial R IRPHLENE 1'@%%&%1199&8&?&?& the total

nopol ynmers t hefeof, copolyners there conbi nat i ons

hydh ngﬁgm@pp3Q%ends thereof. In an alternative
enbodi rent’,” the instant invention provides a

conposi tion, et Rhifh A A0yl 1y SRR, 2N
articles nmade th h any of the
di . . ; " Gt .
o eSS TE SR L TRRBL L

artiglgt }nﬁlcfleotﬁfl:rlf:{}(gm.c %é o osift acg?r/ﬁegsiq%loa%(t:olrcrl]igg (P t%? %@tagtqgéénpgﬂ comprises
nmetal coatl ng, wWood ‘coatl ng, arrier-coatl ng, as

dryi ng .coating, concrete coatin | asti ¢ . coating,

) g SRy Sl s PR B RO st pRedant i 35 S e phase, and )
bi n ergﬁﬁ bricant, and the like. Brief Description of

A SERR BT RYSSFor t he purpose of illustrating the

invention, there is shown in the drawings a f t hat

is ﬁl?éﬁ?fr ‘B?R?fSqu&mﬁel}aﬁﬁa Urehsry t“&g‘afan%%é%gé #}antlﬁéﬁl’t jpagured by

invention is not limted to the precise arrangenents .
RvéﬁHnWﬁétghﬁﬁﬁﬁéﬁ??¥%@né%ﬁﬁﬁhﬂpﬁﬁP“TSW'w%m%@ﬁghéPﬂEahm“MWQ

showi ng the process for producing the inventive ,
seed gﬁ.%gple may p%Vﬁ@rV$chﬂ§y uaﬁﬁp:iu@_e oblepssthap "é(}OéIaneasured by RV4 spindle at
illustrating the relationship between the visposi;g. .
20 mpmyatigrratafdiag bt Wsigherasgenblirst inerrabphape. iy the ali¢TaBive. pradiepersion
in the conposite dispersion, and the inventive
may bis@siiscesity in the range of less than 500 cP measured by RV4 spindle at 20 rpm at
greater than 60 weight percent first internal phase. In the alternative, seed dispersion may have a
viscosity in the range of less than 400 cP measured by RV4 spindle at 20 rpm at greater than 60
weight percent first internal phase. In the alternative, seed dispersion may have a viscosity in the
range of less than 100 cP measured by RV4 spindle at 20 rpm at greater than 60 weight percent
first internal phase. The seed dispersion may comprise 10 to 65 percent by weight of the first
internal phase based on the total weight of the seed dispersion. In the alternative, the seed
dispersion may comprise 20 to 50 percent by weight of the first internal phase based on the total
weight of the seed dispersion. In the alternative, the seed dispersion may comprise 20 to 45
percent by weight of the first internal phase based on the total weight of the seed dispersion. In

the alternative, the seed dispersion may comprise 30 to 50 percent by weight of the first internal

phase based on the total weight of the seed dispersion. In the alternative, the seed dispersion may



di spersion has a Log(viscosity) of equal or |less than

(0.1 18*(wei ght percent of the total hydrophobic
wW@bwea)soy2 3.08. Detail ed Description of the |PWBENS10091045279

The instant invention is a conposite dispersion,

met hod of producing the sane, and articles nmade

therefrom The conposite dispersion according to the

coﬂéﬁiﬁsé 30to 43peaRhi NG TP ing €8st (nkdrna@ phhde Dhsed @B the total weight of the
i spersion conprising (a) a first internal phase; and

seell Q)spéfﬁlo@ Xt kAl di PRARE mad Mevd azﬂolﬁhs%@l%ﬁﬁ th th&fa8EN& less than 10. In
phase. The seed di spersion nmay have a viscosity in the

the raﬁ&ﬁﬁlvgf thé 638 dfsb«‘}ﬁoﬁ- 9199 h&R a%%ﬁb%tm tMn@Qif Rl B1aR5. In the

O rpmat greater than 60 wei ght percent fifst

alte'rﬁhttlgé e seQ&‘@ig‘&:rsulrﬂné}bﬁvéla% gé]éréi@’m ﬁ%@gngg lop Q@srtﬁhrpf In the

have a viscosit ge ‘of less than 700 cP

alte%@l%ﬁ rtl?edsepcy dlﬁéf’sfuﬁprhy}ﬂl!la%e 9&3 lgﬁls%ﬁmggh tl%rrﬁf?g% of legmgn pg

perce Irstinte
A8 SR by o
at at gﬁeat er tha d& Qer cenﬁ 1
l’IlOI'enS%,le I@.Cr%% S, O éOSne y ?ne (ir ﬁlg)r% alenreﬁ(aetnl Ve 8.1’1Se r 001’18 )éone OI' more solvents.

. Vi SCO in the range of less th .
iR RS @%ﬁ%ﬁy ke b Sl s Bt Vr?9%%f> in the
wei ercent fj r intern phase. .In th
ranf o G sl Bleshby S B ) SRAUE PSss Ve  wvenac
partfl e P Oy SRt NGBS GO 258 Bk T RBRve e st
. internal phase The seed di spersion may conprise 10 to
inteseal phgse gy hpye W@PﬂdﬂF alﬁ?rageﬁ’értfcller%:te NGIPEFHRY VPHEYdn Bﬁé@@e of
on the total weight of the seed dispersion. In the
lesihpre} i ily e afterpatysdfe Hissiperadl shrserilpy Ediepicadtho gverggegurticle
percent by weight of the first internal phase based on
sizg |easpisel &Y VleMghin test rapgeeot dese thag DSk sTher{irsyiptenglephase may
alternative, the seed dispersion may conprise 20 to 45
compaise anlpashyo Wé@@h@r pgre by avefght &ftthg ereer mare Ipidaapbotia saigrialy, based

the total weight of the seed dispersion. In
on total weight of the first internal phase. In the alternative, the first internal phase may comprise

at least 60 percent or more by weight of the one or more hydrophobic materials, based on total
weight of the first internal phase. In the alternative, the first internal phase may comprise at least
70 percent or more by weight of the one or more hydrophobic materials, based on total weight of
the first internal phase. In the alternative, the first internal phase may comprise at least 80
percent or more by weight of the one or more hydrophobic materials, based on total weight of the
first internal phase. In the alternative, the first internal phase may comprise at least 85 percent or
more by weight of the one or more hydrophobic materials, based on total weight of the first
internal phase. In the alternative, the first internal phase may comprise at least 90 percent or
more by weight of the one or more hydrophobic materials, based on total weight of the first

internal phase. In the alternative, the first internal phase may comprise at least 95 percent or



the alternative, the seed dispersion nmay conprise 30

to 50 percent by weight of the first internal phase
whamed4s9m t he total weight of the seed di sper SPCHUS1009/045279

the alternative, the seed dispersion mayconprise 30 to

45 percent by weight of the first internal phase based

on the total weight of the seed dispersion. The seed

moﬂs PR 81 ONthEBYe Hadre ByROpHoBICSRLERIL Hastdod Rl haR8eofQhe first
| ess than 10. In the alternative, the seed dispersion

1nté?§a\l Fﬂﬁg eTR: 1R MEiRPRIaSd fdy EdnPrRE1&ARGE2Pherd@BSy VAR 0P one or
he alternative, the seed di spersion nmay have a

mo&@uﬂétﬁ@@ bl ¥n tHR t@tléllewélgrﬁ 9EriRf intedSd pﬁa@@ MnZhe Al{élﬂahﬁe the first
alternative, the seed dispersion may have a

1nté?19&h éﬁiésé Pﬂ%& %bljh ée@es‘é Bnf ?}g&gerﬁ? Ey RX)% t (gfhﬁg o'mBre sﬂi}g‘ctants based on

|nterna p ase conpri ses on nore hy rop

the rt@!ll%él%‘{t Bf fllgﬁﬁl{e%ii ﬂa)!e M én PR, lérf{rﬂ%té}gglgjhase malgI ompnse

re chai n extenders

les%tﬂgn %@&nﬁzfﬁ&gﬁ%& e OIJ}I?OI‘E Fur?alctah s&f%n tR(D %?a?w ¥t of flI‘St

e aver age

1nter11at1 gﬁméz: inrlhe Qfeﬁna%];ug eofflrst 1{1terna a{fqlas%m%y com m;ms%fess th%%ercent by

r nat ern
wefdh(} @%%ffr @%sggl?%im% '%r%ﬁf% TR %V%‘fg?%ﬁfgﬁqe%m"%f ey TG pirst
) Ve
st B el PPy S ) PRI e RHGY B Of WO SpRERS pased on the

.ln the alternative |nternal hase ma
tm%égh\/ﬁ'efgﬁ l%tPl’l’i‘élr%%*r g @eﬁg?@?tbﬁe the figspinirrmal B‘[‘)aé‘a m&% CO%P“SG less
ol une) |n the range of |ess than 0.5 mMm _ The fi
ﬂmPﬁ?é@ﬁ%F bﬁﬁ@%“ﬁﬁVGEHWﬁF§@émﬁibW@Q@Fﬂ§6mﬁEW%§HPfBPtmmHMI
nore by wei ght of the one or nore hydrophobic
Phaggt @rﬂileaﬁ@ma s &Y T 1ntenal Phawsi iyt coppTipelessithansi0 peppegdrhygreight of
phase. In the alternative, the first internal phase
onerRIynQse sAbyanisebased prothe totg ovepi elefitet ipternabphasdoyin ihsiadipmatie, the first
the one or nore hydrophobic materials, based on total
intaxgagl @hqse gy congptisedess thap £6 pergent bh weight (pfn)n@ Remore solvents, based on the
alternative, the first internal phase nay conprise at
totd] evgight qfJirganterakphase. dithe abgrmaieicgthe fitst infdeal phase oray gomprise less
hydr ophobi ¢ materials, based on total weight of the
thaf 1§ gerc¢gnnbewaight @dhvas er mém solvents based pathevetal whightfor fist internal
i nternal phase may conprise at |east 80 percent or
phasorla thyalweiagh, teffiritheemalephase mayrcenipyistr loghimni Cpercent by weight of
materi al s, based on total weight of the
one or more solvents, based on the total weight of first internal phase. In the alternative, the first

internal phase may comprise less than 2 percent by weight of one or more solvents, based on the
total weight of first internal phase. In the alternative, the first internal phase may be free of any
solvents.

The second internal phase comprises one or more hydrophobic materials, optionally one
or more surfactants, optionally one or more chain extenders; and optionally one or more solvents.
The second internal phase may have V., (the average particle size measured by volume) in the

range of less than 50 um. In the alternative, the second internal phase may have Ve, (the
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first internal phase. In the alternative, the first

i nternal phase nay conprise at |east 85 percent or
woreeoe/1g8ponei ght of the one or nore hydrophobi cPCT/US2009/045279

mat eri al s, based on total weight of the first interna

phase. In the alternative, the first internal phase

may conprise at |east 90 percent or nore by wei ght of

avekd}@ pRifieleQlze MRARIAMAORMRD LLhERInGE bALS thAAaBHGh. OR thddi@bnative, the
wei ght of the first internal phase. In the

secélllcf i@lecRal piiGe mhNBavk iViSL, (hOhREDR|paRIORSE e MRYsUEQIR Voiifned n the
| east 95 percent ornore by wei ght of the one or nore

ranFW gfr 188 rt‘lQalﬂ' 30 pmit \: rtﬁeailt%rna@@ﬁ ﬁl@ sQdndl Qﬁé}hal \ﬁ/ﬁ&sg lMay cl’igweI ‘hﬁm (the

rst internal phase. The first internal phaSe may

ave? LHSR sl/8 %aglu%rbyzxglm GEMRE réﬁge M\ﬁbsg Qﬂan@fo %e[n%e dIRFftive, the

actants, based on thé total "wei ght of first

secblﬁf ﬁ{eﬁﬂh Q@ﬁﬁy halv@ Mg ét"ﬁ!e %\%‘%&%tghl\ﬁ%}e sIzQ?n %iurr&ltbyl Vr(l)iu%e?ﬁl the

rise an ercent

rangep gf 1? . rl% #%F rIfn e a;i‘tg}n?tlve %‘%%g(io?@ 1ntteg‘ﬁalt]’3§£s§ trrlg?\l\%:@%h{/ ean (the

hase erna
rlse ess than 10

avelra e 8ﬁrtlcfefsge measure m%/r Qlul UI) ];n t(l:l ran e of Igss thaéa OLh 1 ﬁnrﬁl% B¥ nratlve the

one or a S, ase
seopRLARmpLonane 03} iyt Vivadbe R he;‘asg?@ﬁ%ﬁ? B PRt R ol in the
ran B IR gl gﬁlﬂﬁ%ﬁ&moaﬂg% Hertar él?tg%ﬁ%ilt@saeqﬁ%&awa‘?w (e
ave%a?g?%ﬁ?wl'aﬁﬁg%%?w@ SRR Yot Enseaan SR Dk TRt sgrond intemal

ght of first |nternal phase. In the alternative,

pha%@af FURRTISP At 'etshall PSFAS & THRE DX Sisish} Yethy enecor mozghyglgdphobic
@ercent by wei ght of one or nore solvents, based on

matefjalsthgped On\/&iét?]g‘hftlgltﬁpf fie peqong! Hycapgh ghasph Hasesecqnq 1ptg@al phase may
alternative, the first internal phase nay conpri se

COINEiSE af lﬁagfﬁﬂgpprﬁ@p RIgpgre By w%hmftthq)epne(% @ogy hyghphobic materials, based
sol vents, based on the total weight of first interna

on ke gieighy of thehsceridtinternal phage. Thieecpidristernahphapqyany gshapgise at least 80
may conprise | ess than 20 percent by wei ght of one or

perpant er woyie e weeght plabeenean ndiehydaephbbipeiatpnials ofaséd engptal weight of the
internal phase. In the alternative, the first interna

ecpithisermbyhaso Nprthesdteingg e, theaerohd inpena ehdse Impy weingtite apfeast 85
one or nore solvents, based on the total weight of

perfdnt st monatbg megght phhsene drmdrdieydadrhebinatateviels, hakal dni tbwi weight of the
i nternal phase may conprise |l ess than 5 percent by

secom igleinabphase. In the alternative, the second internal phase may comprise at least 90

percent or more by weight of the one or more hydrophobic materials, based on total weight of the
second internal phase. In the alternative, the second internal phase may comprise at least 95
percent or more by weight of the one or more hydrophobic materials, based on total weight of the
second internal phase. The second internal phase may comprise less than 20 percent by weight
of one or more surfactants, based on the total weight of second internal phase. In the alternative,
the second internal phase may comprise less than 15 percent by weight of one or more

surfactants, based on the total weight of second internal phase. In the alternative, the second
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one or nore solvents, based on the total weight of
first internal phase. In the alternative, the first
WO pioen#gah2 phase may conprise | ess than 2 per ceP€T/b§2009/045279
wei ght of one or nore solvents, based on the total
wei ght of first internal phase. In the alternative,
the first internal phase may be free of any sol vents.

inteHR8 pBAE aAg chip@enak wahas 9e16é}mafr WSBh ARe OF mBRIsBrfactants, based on
hydr ophobic materials, optionally one or nore

the$é{£1fv@&%1ﬁ ot &cor@ghﬂeﬁﬁ%ﬂa%: QR heQlle MR R, BB 3EBn@ K@M BRS¢ may
and optionally one or nore solvents. The second

cothfHse ﬁé@@lhalpb@&%emy W@%M@of\él}{@ epmglteasrfgcvﬂsagge@a{ @hb w8 ight of
size measured by volUme) in the range of less than
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ave VMean (theaverage particle SIZ nmeasur e
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alternative, e second i nt €r nal ase ma ave

the (sgc%gd ay e?‘ﬂ?&l\gﬁasg?r[]g chjé}gns%llgsg Hlﬁﬂﬁ ggr%?l} %¥ to%hly gfeo)n? ﬁp mggesolvents

range o
basec? 81? {I]le tétardtweer rfl?of s%QoanSc’l %%/ee In ;\é% aﬂe L llqv% Q¥ secogcf 1nferna1 phase
e Fange o ess

tern t|ve the s cond

20 al .
mag ﬁgﬂ@%ﬁ% 30 %/E%{‘ﬁ i aR}“@P%arem%rgf S afe bgﬁeé Sh 02 otal weigh

nmeasured b t he range of Ss t han

of ﬁeﬁowwétergﬁk%ﬁ?aﬁl {8 it b SO PlerrE st Bebe iy ks han 20

) aver a rtlcle ze neasur.ed

Per?‘“ﬁ“ Eh&fgllgg‘rfﬁén%?r ‘ﬁ%@ SOV HEH bésea‘ﬁ? herﬁ‘)tf%%el%htf)gg‘i‘i%{ ‘9@“?31 phase. In
the second internal phase nay have VMean (the avera

the ﬁﬁ‘f'@"f‘t&’leet s perandygieaist %@%9‘%6‘?%5’ Igsthap O P"é??é‘é 36‘!”61% one or
than 2 mqmm In the alternative, the second interna

mosRkEN ey WP by eighid seaoadl HaEn g &hasE ¢ ngthg pliegnative, the second
measured by volune) in the range of less than 1 nm

interprd PRase Bad CPMPTETeAd hIRAPErcrrPY Cesight plsencar Mogasetvesig, based on the
percent or nore by weight of the one or nore

totdh werebppichsad mrerarliphpss, Ibihs eleraaiive ghasecorst iglgtnabphagcmay comprise
second i nternal phase. The second internal phase may

lescibmp? paecnaby Weight of e panere nelvents, resed oby fhewethlghdighy fof sdqend
one or nore hydrophobic materials, based on total

intamgrl ghse.ofn thhdtesmtion dhd sat@dnatmplrhge. mafie (eeebay solvents.
i nternal phase may conprise at |east 80

The first hydrophobic material may be selected from the group consisting of alkyd,

silicone, polyolefin, polyurethane, epoxy, emulsion polymer, and polyester, as described
hereinbelow in further details.

The second hydrophobic material may be selected from the group consisting of alkyd,
silicone, polyurethane prepolymer, epoxy, emulsion polymer, and polyester, as described
hereinbelow in further details.

Alkyd resins are polyesters of polyhydroxyl alcohols and polycarboxylic acids chemically
combined with various drying and semi-drying oils in different proportions. Polyhydroxyl

alcohols may include, but are not limited to, such components as ethylene glycol, diethylene
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percent or nore by weight of the one or nore
hydr ophobi ¢ naterials, based on total weight of the
waeewongddnt ernal phase. In the alternative, theCHESWNL045279
i nternal phase may conprise at | east 85 percent or
nore by wei ght of the one or nore hydrophobic
materials, based on total weight of the second
glybalt ROpakyIRRRSET 4lihBRolal baEDALdiVe ¢lytdhe, 58GRRGhrilol, sorbitol and
i nternal phase may conprise at | east 90 percent or
maf®ice by wei ght of the one or nore hydrophobic
materials, based on total weight of the second

| Nt &Rk gB@é‘ﬁ ?ncldd@ Hub e %l)ttlﬁﬁlﬁéattb \éﬁlyletng glyéﬁcﬁﬂgylene glycol,
i nternal "phase may conprise at |east 95 percent or

die feﬁe ?ﬁcdﬁh%&leﬁg gl% 3 t&ﬁ%th?fen ?&)1 *}&éﬁ(a@tﬂﬂ@@ ycol hexaethylene

, based total weig the seco
gly (éiglge'b{lgtlhﬁlgg%ﬁg 20l, E)Eﬁ‘%&gﬁgﬁgi‘/wﬂtn%@gl&g oln@ééa&RMe ghftol,
neoiaé'xgtgagjc]%[‘ gg@f"ﬁ %d " n&’ﬂ % g:]dﬂjpet}\’}‘ﬁ'zg ﬁ)g%‘;;éazlgcl?‘%ol 2,2-dimethyl-
Rt T e T T

ntern tern |ve

b“tf‘?‘fg%gel '%%?If??l@faaﬁ Pefﬁwgg d 5 8’6%%&151525 etgtgaf?%lyb gl
it 4o BREh N B GAELE e
cyc (lg]tggarnp tg]h%flgn%éjiéseco )gl\—/\]e’?n é(%{tapngﬁldlogﬁ ottetr?%?t]éylnpg cyc?obutanedlol

surfactants, based on the total %ht of second
p- XVW{I%%“Halrydm%éigléaly}r‘wéf%‘é@és%‘% H%ﬁkﬁé’i‘e balrégfémﬁﬁgﬁteéc?ﬁﬁﬁlﬂ?f%/*

| ess than 50 percent by weight of one or
tringegh ¥ poganepigigisthyisethane. Reaiagqytwlgqﬁrth@@l élgela%cﬂll?qafaéwmtol
hase. In the alternative, the second internal phase o
sorglﬁ@}, el slacqrias drimplific amygrde eromslitigdiaghydride. f@ﬁ@hﬂplpmpwmc
nore sol vents, based on the total weight of second
acid,ppéhgdikephase. In the alternative, the second
i nternal phase nmay conprise |l ess than 30 percent by

wei iyfiycatbox diseactsls nyay nielugle] kg ateiot Iyaresldo aititabe agidginedleic acid,
wei ght of second internal phase. In the alternative,
funiahie asidcieopdithiah¢ sridabccptiased, pdipicoontprzebe deals andt sabavic2@id,
percent by wei ght of one or nore solvents, based on
terdphthalicodcil, tanecligbrbplohalis@clonidide, néteshpdabplplrdis @nhyldnid¢, kiedecanedioic
alternative, the second internal phase may conprise
acidl,gslsicichaid, 401apeicile hi-chylohegidicabx dieecil 1,3-cyclohexanedicarboxylic
acid, 2,6-naphthalenedicarboxylic acid, glutaric acid, as well as from anhydrides of such acids,
and esters thereof, where they exist.
Drying oils may include, but are not limited to, coconut oil, fish oil, linseed oil, tung oil,
castor oil, cottonseed oil, safflower oil, sunflower oil, soybean oil, and tall oil.
In addition to an amount of polyol reacted with a fatty acid, fatty ester, or naturally

occurring-partially saponified oil, an additional amount of a polyol or other branching agent such

as a polycarboxylic acid may be used to increase the molecular weight and branching of the
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nore sol vents, based on the total weight of second
internal phase. In the alternative, the second

WO pioen#gah2 phase may conprise | ess than 5 per ceP€T/b§2009/045279
wei ght of one or nore solvents, based on the total
wei ght of second internal phase. In the alternative,
the second internal phase nay conprise |less than 2

alkAEFeSif Nnd BYayWR is@BdtePfroR R @éupBRh st Iomfﬂﬁe%hykhaﬁﬁfé SAtaerythritol,
the total weight of second internal phase. In the
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any solvents. The first hydfophobic material may be

dm@%hﬁ&é%ﬁn&ﬁﬁ@%ﬁﬁﬁm&Q@Mpmﬁﬁﬁ§ké§kﬁﬂxﬁ£ea'kyd silicone,
pol yol ef i n,” pol yur et hane, epoxy, enul si on pol ynmer, and
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det ali second hydro |c mat er 1 al

andSCﬁ#’lﬁ%Bﬁ d (gl(/(gﬁ'g ﬁl!ﬂ}gb d(agcptoc}g({lﬁé &ltEIV&gO & %’Iahglg'pr oh ocﬁg)gpthe

ret ane prepo ymar epoxy

polgco {I:Y(&?r’hceé{cﬁ ?&gﬁfd%%r c%ﬁ(g 991% %Ia ebl?se&) W db@ 1( M[(YCP 1%5183 of Vaflous

esins are yesters of
oI rb xyllc aC|ds chen1ca||y conblned
p“ﬁ?fﬁ %lswgggn Mﬁﬁ éﬁd senl drying oils in different

e S R RIS i R SR agm'éf? Rt desi a0 repeat

uni% CO| %Eflég(%ug?élar? e%l W%Wég&g su%{ aﬁ d;%lﬂérﬁ or phenyl, or polyether.

pent aer thrltol sorbit nitol. SU|tab

Siti 1@‘1’%?& 610 IeprsHe aspsficons: UI%EMP? ey ap gl 1C%tteﬁ§ﬁl“§r9é crosslinked
Cglycol propyl ene glycol, . diethylene glyco

such a3 g{lwp éqlpé)eré{ ySe](l)qonest e }yg@@]il}vfhé%teﬁg |thelr low T, because of the
pent aet hyl ene gl ycol , hexaet hyl ene gl ycol,

easp ghioaph J1oupbthy SyO0T borkt aet hyl ene gl ycol |
nonaethYIene gl ycol, decaet hyl ene gl ycol, neopentyl
gl yEsipo y@ieﬁ@élpamcompn@ Flegp e By ypre base polymers. The base polymer may,
2, 4-di net hyl - 2- et hyl - hexane-1, 3-di ol , 2, 2-di nethyl -

for gxample, bp amekyinst seleztediftpp] tho 9P WmiSngsofmtltyﬁ)@ﬂ@dffeé|p,01ymers, and
2-ethyl -2-isobutyl- 1, 3-propanediol, 1,3- butanediol,

propylanchbpsedheadymdrs. 1, 5- pent anedi ol , 1, 6- hexanedi ol
2,2,4-tetranmet hyl - 1, 6- hexanedi ol ,

In selected embodiments, the base polymer is formed from ethylene-alpha olefin
copolymers or propylene-alpha olefin copolymers. In particular, in preferred embodiments, the

base polymer comprises one or more non-polar polyolefins.

In other selected embodiments, olefin block copolymers, for example, ethylene multi-
block copolymer, such as those described in the International Publication No. W(02005/090427
and U.S. Patent Application Serial No. 11/376,835 may be used as the base polymer. Such olefin

block copolymer may be an ethylene/a-olefin interpolymer:

(a) having a My/M,, from 1.7 to 3.5, at least one melting point, Ty, in degrees
Celsius, and a density, d, in grams/cubic centimeter, wherein the numerical values of Ty,

and d corresponding to the relationship:
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t hi odi et hanol, 1, 2-cycl ohexanedi net hanol ,

1, 3-cycl ohexanedi net hanol , 1, 4- cycl ohexanedi net hanol ,
WQ@209448901 et hyl -1, 3- pent anedi ol , 2, 2, 4-t et r anRCTIY52009/045279

1, 3-cycl obut anedi ol , p-xyl enedi ol , hydroxypi val yl

hydr oxypi val ate, 1, 10-decanedi ol, hydrogenated

bi sphenol A, trinethyl ol propane, trinethyl ol et hane,

pent ascjoboitshs sen ybhri s@l; ot hreitol,

di pentaerythritol, sorbitol, mannitol, glycerine,

trinmellitic anhydride, pyronellitic dianhydride,

di met hyl®) pr apii©i ©1,A4] lom ar7do B3caddi ey chahyt&dldox ) héf of

acids may include, but are not Iimted to, phthalic

aci @sioiBNFeinG/Qghdla ddid @iy, gl th deb@ePhdifad defindCistdhe temperature
succinic acid, adipic acid, azelelic acid, and sebacic

aci dferlbRlctRM LR HeCalREI IS5C hRk RAE (e NRRRIWA TAF peak, wherein the
anhydri de, tetrahydrophthalic anhydride, dodecanedi oic

aci thmesieRaaiubs @ Banddq ehAis BE fdflowing relationships:

1, 4- cycl ohexanedi car boxyl i ¢ aci d,

1, 3-cycl ohexanedi car boxyl i c acid,

2, 6anaphihel enedb el RPAY dibai@hah zeB MbiapkE1 R, as
wel | as from anhydri des of such acids, and esters
thereof, where they exist. Drying oils may include,

but ARE@8wOtor AR tHa@.13¢6@e0NuUt oil, fish oil, linseed
oil, tung oil, castor oil, cottonseed oil, saffl ower
oil, sunflower oil, soybean oil, and tall oil. In

addi t i oRvHeeidihe ARMSTA TG ealpBdiyOdetdr@atet @cinghilBass patdny of the
acid, fatty ester, or naturally occurring-partially
S apQRiuidiee pSlymer, am iR thhiOR gére@OLIAE pollmar RQIngah idhtifiable
ot her branchi ng agent such as a pol ycarboxylic acid

MBYCReS HER PedkOthbN e €808 TtATE . APéRGH RingWoicghér and
branchi ng of theal kyd resin, and nmay be selected from

the group consisting of trimethyl ol et hane,

pent aer Yohr i bethg clekactohizéd ©l an dBti@€ict@lery, Re, in percent at 300 percent
di pentaerythritol, sorbitol, glycerine, trinellitic

anhydin 4a.1 cpyE gieRlukddtvith LéoaPRssioh- dded film of the ethylene/a-olefin

di met hyl ol propi oni c acid, and trinethyl ol propane.

Al kvdspolRYer 0gd IBE\QB’%JQ 88hsicy, Al in@¥ AR Bic LY Fhert i SheOimerical
of glycerol, phthalic anhydride and drying oil

Sol &RY 8t ﬁ@é[ndtlﬁsah %91%9 Qo GAHE R14IBHY) REQhyYeneMALIERMS

proportions of t
interpolymer being substantially free of a cross-linked phase:

Re >1481-1629(d); or

(d) having a molecular fraction which elutes between 40 °C and 130 °C when
fractionated using TREF, characterized in that the fraction having a molar comonomer
content of at least 5 percent higher than that of a comparable random ethylene
interpolymer fraction eluting between the same temperatures, wherein said comparable
random ethylene interpolymer having the same comonomer(s) and having a melt index,

density, and molar comonomer content (based on the whole polymer) within 10 percent
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pol ycar boxylic acid, polyhydric alcohol, and oil are
used to obtain al kyd resins of various properties, as

WO 200024890known in the art. Silicones are pol ysP¢DKS2989/045279
pol yners wi th backbones consisting of [-Si(R)2 - O -
] repeat units where the R group can be any organic
noi ety such as methyl, or phenyl, or polyether.
Si | 4GRABEE BihyRA:/b RBAINSHEHMBS ofi | | cone 1 ui ds,
branched such as silicone resins or crosslinked such
as silicone rubbers. Silicones are typically
char act g¢)i zedawyg 4 fighge mONIkG DR UE @2 DIC)! dha aBSBe@hodulus at
rotation around the Si-O Si bond. The pol yol efin may
COMI°EEGAt10h EASWhEBIR 1R rali®6EG N@s eC)Re Ky RINSC) BhR; MakSrange of
pol ymer may, for exanple, be a polynmer selected from
t hey.gtgup consi sting of ethyl ene-based pol yners, and
propyl ene- based pol yners. In sel ected enbodi nents, the

base polmer%{hy1e§e/&%[eﬁﬁdm£@9ﬁhﬁ;M{ fgg-al pha ol efin
copol ymers of propyl ene- "al pha ol efin copolyners. In

particul (& hﬂe&rrﬁélgcruﬁa?@ra&mwl é}+t§s J nQ@S@ aR®\ when

corrprl ses one or nore non- po ar I n ot

sel f?af‘clhgrgat rfﬁ&gene i ara%t) n%a‘?ﬁ*@ fﬁg@cm ﬁﬁoﬁ‘l ’bldcc? Erbdg)é of at least

exa yner, suc

eSS BTEBAy OE geg s15

11/ 376, 835 nmay be used as the base polyner Such
oléfln bl ock copol yner may be an ethylene/a-olefin
interpolyner: (a) having a MW WM from 1.7 to 3.5, at

| east Ol’e@ meh&\je%g aBQh n%tblo I:'i@deé H&lteg E%&% V\ﬁ‘é folﬁ%?lﬁqrbdanda

a dens

n al f T1 r ng to the

ror DGR R Blude i, AgS S ES18 ? grisag ¢ 2t or
(b) having a MV Mh from1.7 to 3.5, and being

¢ h%%ﬁ&%gti\%%ﬂlbggirr@ntlg,eﬁ)‘iyo?gﬁns such as polypropylene, polyethylene, and

copolymers thereof, and blends thereof, as well as ethylene-propylene-diene terpolymers, may be
used as the base polymer. In some embodiments, exemplary olefinic polymers include, but are
not limited to, homogeneous polymers described in U.S. Pat. No. 3,645,992 issued to Elston;
high density polyethylene (HDPE) as described in U.S. Pat. No. 4,076,698 issued to Anderson;
heterogeneously branched linear low density polyethylene (LLLDPE); heterogeneously branched
ultra low linear density polyethylene (ULDPE); homogeneously branched, linear ethylene/alpha-
olefin copolymers; homogeneously branched, substantially linear ethylene/alpha-olefin polymers,
which can be prepared, for example, by a process disclosed in U.S. Pat. Nos. 5,272,236 and
5,278,272, the disclosures of which are incorporated herein by reference; and high pressure, free
radical polymerized ethylene polymers and copolymers such as low density polyethylene

(LDPE).
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fusion, DHin J/g, and a delta quantity, DT, in

degrees Cel sius defined as the tenperature difference
wheiwaes: he tall est DSC peak and the tall est EBRYBIABY/045279

peak, wherein the nunerical values of DT and DH having

the followng relationships: DI > -0.1299(DH) + 62.81

for DH greater than zero and up to 130 J/g, DT > 48C

f orpdRh@re8abditidnl adkcARA id 10S. PAh&logigF 6k e GRS DAE, dedical,
bei ng determ ned using at | east 5 percent of the

6,3661584), 8111 Ve PYIR¥IETS, 5304049, of §887,3228hcR oPRREE Win@rpdrkt&d herein
pol yrrer having an identifiabl’e CRYSTAF peak, then the

by RYSEAR ﬁ@éﬁﬁ%&ﬁ%& Be Qﬁb BQus’éQ aOfke bNe ]ﬂ)ﬁf)mep e@f‘&)urse blends of

characterized by an elastic recovery, 'Re, in percent

pol?‘ﬁler’s3 Qfh lgéetfsg@&twélf rIﬁ's&n@&HbO]dlrﬁéﬁ% ﬁlemﬁyégfqgtsé’\ﬁélﬁn&s include two

conpr essi on-nol ded fil mof the éethylenela-olef

dlﬂiefyh?ilg Lnyﬁ?t[a ogfh‘?er!‘ Gﬂ{'oﬁgr @mg&lﬂﬁé sy theqylenhyotgga%!@({lﬁggk €an include

centineter, rein the nunerical 'val ues of
blei%fltolf ? é?eg ?.IECPA J!th l&gne{ ge/ n)a}lérg 21‘? ﬁlllpot % bo lmellltf the base
polﬁmerqz)lgnfd n?a% eeiaz nd O?Froa%lﬁgrent tﬁ? ceril' 48 n%'e@% \%zeh% € ‘?f)(dﬁ%‘ents

pOliyl’lfI]le]iS ﬁ]é(}%u?egfg%{rr}e %1&%1% %ﬁet 12 %%gr?aé/ i eglr I&R g?%ﬁ(gﬁ%{eg@%ﬁéﬂgﬁl? glock or

B BB BAES RS or BT E] %“t@?w%wlao%ﬁ‘é%@@ﬁn%d in

WO PARE (v BRsary s Uririg Nnd0sahivcBronoHar 26 fnc
having a nelt index, density, and nolar conononer

CONh&Bihe Hira&as cabolii@niwh@at Baspblyhef 1k aWrdpfiee-bied copolymer or
percentof that of the ethylene/a-olefin interpolyner;

inté@pol{ifor. MAYINNGnPooInRnAIG e PRPYVIcHT B lerdRoBElymé? drdfe@6lymer is

and a storage nodul us at
characterized as having substantially isotactic propylene sequences. The term “substantially
isotactic propylene sequences” and similar terms mean that the sequences have an isotactic triad
(mm) measured by BC NMR of greater than about 0.85, preferably greater than about 0.90, more
preferably greater than about 0.92 and most preferably greater than about 0.93. Isotactic triads
are well-known in the art and are described in, for example, U.S. Pat. No. 5,504,172 and WO

00/01745, which refer to the isotactic sequence in terms of a triad unit in the copolymer

molecular chain determined by >C NMR spectra.

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

ethylene or a propylene-ethylene-butene copolymer or interpolymer.
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100 0C, G (100 0C), wherein the ratio of G (25 0C) to

G (100 0C) being in the range of 1:1 to 9:1. The
we@eliienser a- ol efin interpolymer may al so: (a) PE/ESA09/045279

nol ecul ar fraction which elutes between 40 0C and 130

C when fractionated using TREF, characterized in that

the fraction having a bl ock index of at least 0.5 and

up hee@hRbhbddidtds, adBabEsoN 18dr MEbOM etbliiGleldcRHE EdIymer or
Mv Mh, greater than about 1.3; or (b) have an average

intd2pReKer HACIRY 2 AERAY BEWLORMEERINA 039 4P ahPmaR Hdbx d190 ~@RGth 2.16 kg
a nol ecul ar wei ght distribution, ﬁM/Nh, greater than

weRRQWomlo. Bto 1200 8)1H &R iV &e SRRRANVEBRINS 0.1 ROL NP %ﬁfd M, and in

such as pol ypropyl ene, pol yethyl ene, and copol yners

anottlneﬁ ﬁll%é?f‘lativé,rﬁ.jl B 190 gl_ﬁ 8mﬁ.r ﬁlogthergﬁlbmment@,sthe ethylene—oc(tjeng gopolymers

et hyl ene- propyl en i ene terpolyners, nmay be use

ma% Pf\/e.kﬁ%ﬁsitgg):egl(x;@fi 0.8!5? arqu;% nH%ﬁt%nde I)&?Tl]g%g{engﬁ t)éto l’ 90 °C under a

2
efinic mers 1 ncl ude,” but are not

scribed in U S Pat. No.
kmg?@%g?%@gﬁﬁgggé%ﬁﬁgﬁgﬁg%on; hi gh density pol yet hyl ene
(HDPE) as described in U S. Pat. No. 4,076,698 issued
t o lArdrtais emboduptes, dypdneopdyiyerisrabchpdpylenpedinyl¢newopolymer or
density pol yethyl ene (LLDPE); heterogeneously branched
intawpdlyraer h@wng am ethylegtervaichybepodey Stanyt L@ percngbPRE)ght and a melt flow rate
honogeneously branched, |inear ethyl ene/al phaol efin
(measyred yP80 S¢C uhdiira geded A3 b kg biran 65ed 30Gg/HE téam t In @tHey embodiments,
| i near ethyl ene/ al pha-ol efin polynmers, which can be
the pr@pRAGGthyketd copyBipl & infospolyner 00 e 8svedingtlytede dortdht bktleen 9 and
Pat. Nos. 5,272,236 and 5, 278,272, the disclosures of

12 phit@bbpeight @0 b el EtoadrakehRhdarddyat 2Bf €1 @iaees loader 201 @ity) from 1 to
pressure, free radical polynerized ethyl ene pol yners

1mg%Q)@gpolyners such as | ow density pol yet hyl ene
(LDPE) . Pol yner conpositions described in U S. Pat.

Nos. 6, 566, 446, 6,538,070, 6,448, 341,

In certain other embodiments, the base polymer can be a low density polyethylene having
a density between 0.911 and 0.925 g/cm’ and melt index (measured at 190 °C under a load of

2.16 kg) from 0.1 to 100 g/10 min.

In other embodiments, the base polymer can have a crystallinity of less than 50 percent.
For example, the crystallinity of the base polymer may be from 5 to 35 percent; or in the

alternative, the crystallinity can range from 7 to 20 percent.

In certain other embodiments, the base polymer can have a melting point of less than 110
°C. For example, the melting point may be from 25 to 100 °C; or in the alternative, the melting

point may be between 40 and 85 °C.

In certain embodiments, the base polymer can have a weight average molecular weight
greater than 20,000 g/mole. For example, the weight average molecular weight may be from

20,000 to 150,000 g/mole; or in the alternative, from 50,000 to 100,000 g/mole.
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6, 316, 549, 6,111, 023, 5,869,575, 5, 844, 045, or
5,677,383, each of which is incorporated herein by
WO efoenesdr in its entirety, nmay be al so be useRCEHES100%045279
base pol yner. O course, blends of polynmers can be
used as well. In sonme enbodi nents, the blends of base
pol yners include two different Ziegler-Natta pol yners.

I N DehRE oL MBRM B Enert, f6 Rhi I\glé Sh@hopR§R Behsy 1By Be Edihined

i nclude blends of a Ziegler-Natta and a netal |l ocene

w1tR1‘iﬂl|t]Yé'ﬁ%1'beouls Qispérbibh irCN@louRiTRAAl 1 Iﬁ&ﬁ ab%/ tv&léf‘ghp@% PRREMTE weight.

may be a blend of two different netall ocene

Foﬂfl{s?ité%@ e orer HoREbasepRPdL DL é;a&@ie}’ﬂi{%ﬁ)p%&dﬂé%ﬁ nfal B8 present
single site catal ysts may be used. In yet another

in tﬁé’%@gb%ersgh%ﬁ eﬁﬁoum?‘fr&ﬁl'l tpg&gnt% p@ﬁ%ntlﬁ? weight, such

pol ynmers 1 nclude those escrlbé? and

V&gg ggqg he(having priority to U S

as@%??ﬁ?gﬁgﬁu)O/ g%ﬁ égfled March 7, 2004). In sone
particul ar enbodi ments, the base polyner s a
pr oEJWt@ﬁbarbas@aormomnymfrs aqrolyiupatleanp piepotpmer, Which gneptionally chain
enbodi ments, the propyl ene/ et hyl ene copol yner or

ext¢mieé ripalchae ex tegdec h Bireget yardtizad pepolyaet g tasnsysivstantiiliyl noyorganic
i sotactic propyl ene sequences. The term "substantially

solvemodraicl Jochapatdeasl @vassequergta’ panoie siofdchlar Suck fameethmpan
that the sequences have an isotactic triad (mm

prepelgimer; @cusby hékr3€, VR roéfelgreapdyurtthare adoltmed wBbrein the content of
preferably greater than about 0.90, nore preferably

the @Fgaicadlvtamthapolytireha®Pprapudym®ss 1(0peefear By gigrod ffsebased on the
t han about 0.93. Isotactic triads are well-known in

totdl Reight &f R Grsetyal@Bkiphedlynidr. TOElimEXaMHe8epdf 2mdvatly.the organic
No. 5,504,172 and WO 00/ 01745, which refer to the

solveR® tRCoh @nSE YMNREMd DIVeBI 1By, &r eRarhilé,ad 5%&%@5@;{&&@ or less based
copol ymer nol ecul ar chain et er m ned by 13C N

on &E@&ﬁlrv@elghlt Bt @t Rek &?ﬁl{%ﬂhﬁ?ﬂg FREpoBTRL U MBI Slterhdife RBS Bontent of the
pol ymer may be etﬁ ene vinyl acetate (EVA) based

orgQﬁ:iJ: YdI%dnp maJ/ Be @%Q@ént %V’Q)@%hf@rfiéé badell %n ﬁfé%@cal%lm%f thg%yst
be et hyl ene-ne acrylate (EMA) based pol yners.

pol%r@ﬁﬁne%%ﬂo‘lﬁﬁgrat{r 11?5%%% Qi?e%a%we fREc Ry, éﬁﬁ@or@é&@@)lvent may be 0.1

[ efl

percent by weight or less based on the total weight of the polyurethane prepolymer.

The number average molecular weight of the polyurethane prepolymer used in the present
invention may, for example, be within the range from 1,000 to 200,000. All individual values
and subranges from 1,000 to 200,000 are included herein and disclosed herein; for example, the
polyurethane prepolymer may have a number average molecular weight in the range of 2,000 to
about 20,000. The polyurethane prepolymer may further include small amounts of monomeric
isocyanates.

The polyurethane prepolymer used in the present invention may be produced by any
conventionally known processes, for example, solution process, hot melt process, or prepolymer

mixing process. Iurthermore, the polyurethane prepolymer may, for example, be produced via a
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may be et hyl ene-but ene, ethyl ene-hexene, or

et hyl ene- oct ene copol yners or interpolyners. |In other
w@a00wi1¢aar enbodi nents, the propyl ene-al pha oP&F/US2009/045279

copol ymer may be a propyl eneet hyl ene or a

propyl ene- et hyl ene- but ene copol yner or interpolyner.In

certain enbodi nents, the base polyner can be an

ro8dsh Ydreaen Act s&eQRRle/dFRHod Witd &1 Rl RRIFoBADRBnfe compound
DT onal 1y bt vmen 0. 863 and 001 1 e R Lo comp

and(k@RpREMMebNindudd1)kris It deadiin® @(S)Q?/;soEﬁngtg Q&n?du:h@ with a polyol

mn, or in the alternative, from to 1000 g/ 10 m n,

corﬁﬁbﬁtnél Witﬁ&ﬁhgﬁg a@J)ﬂg@rﬁ@ ﬁil‘j/eYlﬁ, 'an(@Q)]a ﬂr@cel@@r galagtglgrﬁi ﬂ&lyiéo@yanate

er enbodi nents, the ethyl ene-octene copolymers nay

ot
coriftRa 1S Ro bYcoRELURER o o 800, BRG GHH5 Tl ARG ofTRE Lotven.

fr OBy gx%n)};l@, t&?gﬁ%l%ogyéﬁa%rcggg?@?gﬁ%{ lﬁ ; ena(&i{lﬁlﬁt fotivd Hﬁlrogen—

base pol ynmer e copol yner -‘or

o LPSL TR VG I IV 590 1y 5 3008 e

e (neasu
rf ot R IR R 3 bR b 8 ogen

copol.ymer qgr i nt | ymer . ave.an_ et ﬁ% ) t ent
erof R e s TR 6T o it B e 0% £ o o

rate %neasured at 230 OC ynder a | oad of 1% E f.rom
aliepnagiye, %U”&fiﬁmﬁﬁﬁy%Fﬁ“?@?ﬁg? aBFﬁ?F”@%W%H%ﬁ@ y %&?ﬂg

ase pol r can_be a | ow density polyethyl ene having
ﬁw@“@@ﬁﬁ?ﬂ%&gﬁ?ﬂﬁgﬁy%p§@t PYYGIE g/ cn8 and nel t

i ndex (neasured at. 190 OC under a | oad of 2.16 kg) . .

f r oAt OXAMRlE a8 GEFeyy e YARAE STPYP BRheRioBMydiTRAsHrd gvith gpnosilane,

base pol yner can have a crystallinity of |less than 50
thepshy eENETUNEHIe LEREAM BROUP {12 Fagise Arouprithey thap isopengig geoup, such as

pol ymer may be fromb5 to 35 percent; or in the
an Jkexypihderope, the crystallinity can range from7 to 20

percent. In certain other enbodi nents, the base .

pol Theaolyezathane peepalypel misnigrpeiipgludsfa fobgrerigafanactyl@, styrenic, or
vinyl monomers as a diluent, which can then be polymerized by free radical polymerization via
an initiator.

Examples of the polyisocyanate compound include 2,4-tolylene diisocyanate, 2,6-tolylene
diisocyanate, m-phenylene diisocyanate, p-phenylene diisocyanate, 4,4'-diphenylmethane
diisocyanate, 2,4'-diphenylmethane diisocyanate, 2,2'-diphenylmethane diisocyanate, 3,3'-
dimethyl-4,4'-biphenylene diisocyanate, 3,3'-dimethoxy-4,4'-biphenylene diisocyanate, 3,3'-
dichloro-4,4'-biphenylene diisocyanate, 1,5-naphthalene diisocyanate, 1,5-tetrahydronaphthalene
diisocyanate, tetramethylene diisocyanate, 1,6-hexamethylene diisocyanate, dodecamethylene

diisocyanate, trimethylhexamethylene diisocyanate, 1,3 and 1,4-bis(isocyanatemethyl) isocynate,

xylylene diisocyanate, tetramethylxylylene diisocyanate, hydrogenated xylylene diisocyanate,
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0C. For exanple, the nelting point may be from25 to
100 OC, or in the alternative, the nelting point may
wheoobaisaern 40 and 85 0C. In certain enbodi neneGT/US1069/045279
base pol yner can have a wei ght average nol ecul ar
wei ght greater than 20,000 g/ nole. For exanple, the
wei ght average nol ecul ar wei ght nay be from 20, 000 to
lysih® Qiifd0Pan@le B RioroE diiddctdhgedd 1 efidjalohM&Imdth@an e P et 93'-
100, 000 g/ nol'e. The one or nore base polyners, for
dinfXAMRl1edic § N RRREAREH Gisb&ahAS isollRY RGeSO B&HbiMATRL thereof.
the aqueous di'spersion in an anount from1 percent by
vei glata i@ I%@ro%@ﬁ—@@rﬁéiniﬁé’ céﬁﬁlb&lh& useld @b pﬂoﬂliteq lylﬁaﬁang Beepolymer
or nore base polyners, for exanple, thernoplastic
usell P ihP resém}’nv@ﬁiogrimg, tullis qlbﬁitﬁl%q&qﬁr fgc'aﬁpﬁ,r ¢ );)'uﬁ]d ﬁ‘;ﬂ/ing

anount from 10 percent by weight to 70 percent

co%}rﬁﬁ%l}y hﬁéﬂf{ﬁd@&l% g%ghg@lef%ﬁ{aﬁglﬁg%}org% I%Qis Q?lrrsg ﬁ[&l—rpéiecular weight

ol yur et mponen ri ses
I h [. ichii ' . '
oA DG BT L0 o PR OTELL e i

.epal yner contains substantially no organi c sol vent
as%%rpgwggﬁﬁﬁgngFg#g%§$x?ﬁ%'isocyanate groups per one

mol.ecul e. Such a urethane prepolynmer, as used herein
f ur (b peraFdes wokCus e orER ol Fistrorahe L Cptbound may.
the content. of the or i §Qvent in the pol.yurethan
for GO Phrnning: e ap A 059 Do it e Bt e fom 500
otal weight of the first polyurethane repoL mer .
to gr@%eﬁ‘ﬁl%ﬁ“}%éa‘%ﬁée SrolsuIgE wights %}‘i’gﬁrftﬂ%w‘él}oé%fﬁ aEVE'g %/FQH}tpf’und
the content of the organic sol vent may, for exanpl e,
may,dorexgmpleehs legshaRei0fnThese agtve byFagcopfinipgeconmpowids may be used
wei ght of the first polyurethane prepolyner; or in the
alopg, PEMYRAriEe kipdeof dhsm BaAY bopset HeCBIREPE sol vent may be
1 percent by weight or |ess based on the total weight
of Ameng thesgracths) hydrogeheeinpe ponRaYads, exymnlas of ke ik high-
alternative, the content of the organic solvent may be
mofgpcylayeeight spmpgungidnciie, bt ajeawslimpiseskd abphatipand asppitic polyester
wei ght of the pol yurethane prepol ymer. The nunber
polgeleinglydingwholattane hos¢dprolycser pdieolp otediotldatedpelyester polyols, any
prepol yner used in the present
polyester/polyether hybrid polyols, PTMEG-based polyether polyols; polyether polyols based on
ethylene oxide, propylene oxide, butylene oxide and mixtures thereof; polycarbonate polyols;
polyacetal polyols, polyacrylate polyols; polyesteramide polyols; polythioether polyols;
polyolefin polyols such as saturated or unsaturated polybutadiene polyols.

The natural oil based polyols are polyols based on or derived from renewable feedstock
resources such as natural and/or genetically modified (GMO) plant vegetable seed oils and/or
animal source fats. Such oils and/or fats are generally comprised of triglycerides, that is, fatty
acids linked together with glycerol. Preferred are vegetable oils that have at least about 70

percent unsaturated fatty acids in the triglyceride. Preferably the natural product contains at least

about 85 percent by weight unsaturated fatty acids. Examples of preferred vegetable oils include,
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i nvention may, for exanple, be within the range from
1,000 to 200,000. Al individual values and subranges

WO e@ni1489000 t o 200, 000 are included herei n andPCT/US2009/045279
di scl osed herein; for exanple, the polyurethane
prepol yner may have a nunber average nol ecul ar wei ght
in the range of 2,000 to about 20, 000. The
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prepolyner m Xi ng process. Furthernore,
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aprocess f reacting a polyis nat e conpound

theyglo} I;}x ARl ¥i% a%%l%% &g{r&&ﬁ%&gas a3 %ﬁ?qls@%g used. Examples of
exanp es théreof I nclude rocess reacti ng

anix%gf ﬁb&%&y&qﬁeqmﬁ q;g@f) ldlncg Vﬂsh %gé‘ a‘@ 1¥<81 CSCEIQC@O?.UQ QO%IBQ%H of

t|n S anat nd MAth a ponoI
Vq%ggﬁand%nmﬁ aﬁ%%?Pg%sgm ven Hfollomed by removal of

the sol For e t he anq{ C nd
SR LA %Pf&ﬁ%ﬁ%as% lw‘fﬁqgu&
ound_ at azé erat ur n.the r (% qg tq 120

oY SRR pddel I e B8 G gion

100 0C, a al ent, rat| of an jso ate roup
OZOPBIY%iFr cyierli ‘(‘f’é‘oﬁj’gﬁr& By PB‘h M 61 OXyfagion eél’ﬁh‘ﬁ{a 1Cf‘t|‘* re Commonly

1 to 3:1; or in the alternatjve,
knovap in |ﬂﬁ> %@éld alerdepsibedJe, eXF‘H@ep‘P éb%ﬁﬂ?@? N?ﬁafr 5%9% éﬁé@ %‘&1
ess a ereg¥ facilitatin

6, 1%@3@66%%?% éﬁ%?%?é%ﬂ&ﬁo 6 é? ﬁ%aﬁ TNy riwdd’ CTRB’PhCmOH Nos.

exanpl e, an excess isocyanate gro%ganay optionally be
WO QHKR{RA49%: D BORH96744a Al WOHEY0 nverting the

termnal group into a reactive %foup ot her than »

i sothernila modpcoerpof seeleppleds ymedikentips iof the ngipiglipils, thigeanodified

pol yur et hane prepol yner nmay further include a
progeitymey beziabihe abkorylhied., Thet yse ehétbylergroxide (EO) or mixtures of EO with
other oxides, introduce hydrophilic moieties into the polyol. In one embodiment, the modified
product undergoes alkoxylation with sufficient EO to produce a natural oil based polyol with
between 10 weight percent and 60 weight percent EO; preferably between 20 weight percent and
40 weight percent EO.

In another embodiment, the natural oil based polyols are obtained by a multi-step process
wherein the animal or vegetable oils/fats is subjected to transesterification and the constituent
fatty acids recovered. This step is followed by hydroformylating carbon-carbon double bonds in
the constituent fatty acids to form hydroxymethyl groups, and then forming a polyester or

polyether/polyester by reaction of the hydroxymethylated fatty acid with an appropriate initiator

compound. Such a multi-step process is commonly known in the art, and is described, for
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vinyl mononers as a diluent, which can then be
pol yneri zed by free radical polynerization via an
WO piovi1#8902 . Exanpl es of the polyi socyanat e conpOU/Es2009/045279
i nclude 2,4-tolylene diisocyanate, 2,6-tolylene
di i socyanate, m phenyl ene diisocyanate, p-phenyl ene
di i socyanate, 4,4'-diphenyl nethane dii socyanat e,

exataple, ioP@DBINICARL R EWD 2(B00YEIRAtaBd 2004/096883. The multi-step process
2,2 - dlphenylnethane di i socyanate, 3,3'-

resﬁts%tﬂ%)ﬂrddﬁct‘?on 2 PRR OV RNEotH hi EOshBRa1E hydrophilic moieties, which
3, 3" -di net hoxy-4, 4" - bi phenyl ene diisocyanate, 3,3'-

resﬁ[sqg baRced, ﬁsm]ﬁh%hﬁ%oﬁp@atgf ArAQEYRAASHI petroleum-based polyols.
5- napht hal ene dii socyanat e,

1 StilGhiliddy ik 2938 MNAlIgRER %i‘dcésgcfé(latﬂ%rgducttlgﬁ bATE b P Ebased

d||socyanate 1, 6- hexamet hyl ene di I socyanat e,

polgcﬁgﬁﬁ?[{@& &‘?Qa‘% géeh%%fé 9%%%&103%[0 ESE‘%M&Q%&@%%%‘&%@M

I SOCyan I s(1socyanate

Pre CF§§D%Y {ﬂg 1n1t1é%t())(r %ele%?e% f tt%g g}/o%g %&?sistlhg I)fr &B‘Eén‘@ﬂ!gl élol,y 1 ,f—Bl%pylene

I SOCyan ena

gly(&)l t%%l%ﬁlapo?trgpan Splfplt%eang hn%cfc% 1tof sﬂ(‘tr(lﬁso y(&;roq Methanol ine;

isocC socyanat e,

alk?%egw&r8§<'>ft”%tel?%%?xaﬁ PR o %?%31? d %?Eg%edwl
o Y LRIEH fysstaaw@? CRTBATS RSB B PSS s e
dlallélgn\ésﬁgiﬁ;%? g]&é @gﬁg%ﬁ%)—%?wgega’?ﬁwgﬁa%@g El%ml@lwgcanedlmethanol 1,3-

nmol ecul ar wei ght (hereinafter referred to as
cyqhgranadimedarelr miggirg k1. %&%éwloawn%l@ﬁhﬁwbﬂa\l‘ﬂ%@# diol);
conparatively | ow nol ecul ar wei ght (herelnafte
8 8rhevlprdragmedy agicyxclold sk 0T hrens) aggrad plegha! gy cagwmdini Agylable from
The nunber average nol ecul ar wei ght of the first
Hepfichhomppraden) ydragengiert bisnbpduhl 19, bishyrroz yaepylactaggganol; 1,2,6-
within a range from 300 to 20,000; or in the
hexaheteplgad combinagon phoreod Marﬁ@éefffrﬁl@m@@mtl@t@r i5 sgjeged fpe the group
nunber average nol ecul ar wei ght of the first
consiganmes] gisatodirethytsing blycdo hpoumalenaglycdlorimeshatntitrepanpeethylene
| ess than 300. These active hydrogen-contai ni ng
diagorpeuwndy thragl; dethylsedtriamoresorgrolitswoross, onay ef Kierafigermnéntioned
them may be used in conbination.
where at least one of the alcohol or amine groups present therein has been reacted with ethylene

oxide, propylene oxide or mixture thereof; and combination thereof. More preferably, the
initiator is glycerol, trimethylopropane, pentaerythritol, sucrose, sorbitol, and/or mixture thereof.
In one embodiment, the initiators are alkoxlyated with ethylene oxide or a mixture of
ethylene oxide and at least one other alkylene oxide to give an alkoxylated initiator with a
molecular weight between 200 and 6000, preferably between 500 and 3000.
The functionality of the at least one polyol, for example, a natural oil based polyol, is
above about 1.5 and generally not higher than about 6. In one embodiment, the functionality of

the at least one polyol, for example, a natural oil based polyol is in the range of 1.5 to 3. In one
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Anmong t hese active hydrogen-contai ni ng conpounds,
exanpl es of the first highnol ecul ar wei ght conpound
WO p@baek92 but are not limted to aliphatic andPEF/ORMD9/@45279
pol yester polyols including caprol actone based
pol yester polyols, seed oil based pol yester polyols,
any pol yester/ pol yether hybrid polyols, PTMEG based

emPiM@INBE ruRehonali§ of PRlayRhNBhe RN AbSexR@pRMa Riurat hyba8&Epolyol is
oxi de, propyl ene oxide, butylene oxide and m xtures

in thbRR&OST 1. PRIYE ah BanahsodRAt Y AhSfunBRINIRAG 8F Bl aPRAY BheSpolyol, for
pol yacryl ate pol yols; pol yesteram de pol yol s;

exaR@le/ b RhQRE Hi8PasPOhIPbISs atdRd ¥ %%Bé SRRy ale Sthéfﬁ?l&ld%%hty is below
saturated or unsaturated pol ybutadi ene polyols. The

aboﬂ?ﬁ Uil h))fg#dx Based: Rahy 2184 SBBIBV %r%foi’ﬁ@ d Iﬁﬂlreﬁ 11 based polyol

der’i ved om renewabl e feedstock resources such

is b@ﬂ)%b@% égo%Oﬁ?%n gltefe(f%/l B’et%eqll SfOI aﬁ&l 36@@? @%g&%gubghween 60 and

vegeta or ani mal source

QO(P M éqe%ﬁhq{oglglg];sna h}% h§§r%x§%n ﬁﬁa?xjt Xelg\gg&gﬂtl Y ed t oget her

tr| ceri acl

eqe et § rene[wag E:eedrstroce:lgj 1tn%fle naY A Geedfpoéyo?ct hV%gv be?ween 10 and

eas percen Unsa Ura
1061%%%{ i ﬁ?gf?t'gg%kl 5800 P88 ber cent by vei Srh? e
vealteuie gitpacibeb et sim gt o o8 St Ersa e polvo
biegbt Farcdaar gt @aﬁ?ﬁ%&g?ﬁﬁﬁf eﬁ%é%ﬂc&év'.fﬂ‘l A G st 5 weight

bl ack car away ki n ker nel borage seed, wood germ
Perﬁ%‘ﬁa&@ﬁ“ k@ P’Vﬁhgiht Pe}ﬁ?e& é?:lﬁ'?%% %(F%trﬂﬁrceﬁtaétéﬁeéhéf%wﬁélit Percent at least
avocado, sea buckthorn, henp, hazelnut, even

40 lelght;rg%c@nt i lpatgt §(b\g@ghttpﬁ{c§1@t| "3 at msftégfwel%lapﬁrq: tpe total weight of
jatropha seed oils, or a conbination thereof.
the APt Flenslailhg nangpl oil hepadaiohiels mavaionsitgand Bersens armomsS0 weight
al gae may al so be used. Exanples of aninmal products
perpan¢ piudere] Gy weigh @erfcent oF mow, 73 wsighidierasnigmanasg. ¥ wvegght percent or
thereof. A conbination of vegetable and ani nal based
motyi, P& Weightsperagyt cilngae, loe S weight [Seogatr almashelinths totdl ewighbef the
used to prepare the natural oil based polyols. Such
comwukidffobats. ons of a renewabl e resource include, for
exanpl e, epoxi dation, hydroxyl ati on,
Combination of two types or more of natural oil based polyols may also be used.

The viscosity measured at 25°C of the natural oil based polyols is generally less than
about 6,000 mPa.s. Preferably, the viscosity is less than about 5,000 mPa.s.

As the polyester polyol, polyester polyol, for example, obtained by the polycondensation
reaction of a glycol and an acid may be used.

Examples of the glycol, which can be used to obtain the polyester polyol, include, but are
not limited to, ethylene glycol, propylene glycol, 1,3-propanediol, 1,4-butanediol, 1,5-
pentanediol, 3-methyl-1,5-pentanediol, 1,6-hexanediol, neopentyl glycol, diethylene glycol,

triethylene glycol, tetraethylene glycol, polyethylene glycol, dipropylene glycol, tripropylene
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ozonol ysis, esterification, hydrofornylation, or
al koxyl ati on. Such nodifications are commonly known in

W0 b@asgoonnd are described, for exanple, in U BT/P810691045279
Nos. 4,534,907, 4,640,801, 6,107,433, 6,121, 398,
6, 897, 283, 6, 891, 053, 6,962,636, 6,979,477, and PCT
publication Nos. WO 2004/ 020497, WD 2004/ 096744, and
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commonly known in the art and i s descri bed,

(-hydravsthprabenzeic peds agg BHETRETIR It vepsl Bigtrd)ygeesesboxplic acids.
2004/ 096883. The multi-step process results in the
pr otfe & PORCSHT OB Poihe wing PRSP Ry At tgR gl a cyclic ester
hydrophi lic noieties, which results in enhanced

comogd Bichiag §-caprokictont lindweanelyesierd thesol ey P
petrol eum based polyols. The initiator for use in the
rmul Tthe-potyepiemrobodssgay dso henwodueeshivpcransestepficatipa oh Hie@peye-mentioned
oi | based polyols nay be any initiator used in the

diojsrapd treptld with lfdrxoreyenptdontamingdetty asicunthplasets. pol yol s.
Preferably the initiator is selected fromthe group
conSiastplesgf Gk pniyethemtollotingindé,;butgre agrliopield ém eompounds obtained by

the polyaddition reaction of one or more kinds of compounds having at least two active hydrogen
atoms such as ethylene glycol, diethylene glycol, triethylene glycol, propylene glycol,
trimethylene glycol, 1,3-butanediol, 1,4-butanediol, 1,6-hexanediol, neopentyl glycol, glycerin,
trimethylolethane, trimethylolpropane, sorbitol, sucrose, ethylenediamine, diethylenetriamine,
triisopropanolamine, pyrogallol, dihydroxybenzoic acid, hydroxyphthalic acid, and 1,2,3-
propanetrithiol with one or more kinds among ethylene oxide, propylene oxide, butylene oxide,

styrene oxide, epichlorohydrin, and tetrahydrofuran.
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ere‘a east one o
ent . th reln has n react
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it i g e
dmfewéfﬁpgw 2 586931@ A ey d9%Yﬁf@£Wifmt% %mgﬁé diimethyl-4 4

al koxl yated wi th et hyl ene oxjde or a m xture, of
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to give an al koxylated initiator with a nol ecul ar
diethxleptitiapiae iod HieflengisHaB8m00, pref erably bet ween 500

and 3000. The functionality of the at |east one

pol Yhsipolypgithaag aippelememmpafuithefiindide adydwghihe gipgp. Thesterm

above about 1.5 and generally not higher than about 6.
“hydrppbitie 2evbodb reedtheretrh eefdre hoan; apivalci grqupdforekample, chdasil group,

one polyol, for exanple, a natural oil based polyol is
sulfonictahid graupger pixbsphosic aad group)norgneatptho gione (for examgle, tertiary amino

functionality of the at |east one polyol, for exanple,
groap, matjeaterharg pninvas@eh) o bk ypohionis hydrophilee gramg@orafkaipls, & group

2.5. In one enbodi nent, the functionality of the at
corhgagt ofanepdpungyolit, of etiyleex axijd, ©r a gronatem@iseditla rbaenl unit of

pol yol is about 2. In one enbodi nent, the
ethflaicdxideral] atrgpehttnghmit@ianother alkylene oxide).

Among hydrophilic groups, a nonionic hydrophilic group having a repeating unit of
ethylene oxide may, for example, be preferred because the finally obtained polyurethane
emulsion has excellent compatibility with other kinds of emulsions. Introduction of a carboxyl
group and/or a sulfonic acid group is effective to make the particle size finer.

The ionic group refers to a functional group capable of serving as a hydrophilic ionic
group which contributes to self dispersibility in water by neutralization, providing colloidal

stability during the processing against agglomeration; stability during shipping, storage and
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about 4. The hydroxyl nunber of the at |east one

pol yol, for exanple, a natural oil based polyol is
wheioomssabout 300 ng KOH g, preferably between BOI/EHSZH09/045279

300, nore preferably between 60 and 200. In one

enbodi nent, the hydroxyl nunber is bel ow about 100.

The | evel of renewabl e feedstock in the natural oi

forameeh WRh ¥@kr Lamvyarthealywephilid roapdech@0aRAnGRALe application
usual ly between 10 and 95 percent. The natural oi
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percent of the polyol blend. However, in one
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meglé dle%%ﬁ ?mpn%l é’n%l tlfletﬂﬂ%la?noﬁg td%c&%}n%orﬁ% féRl ecu%‘gcl or nore,

ercen ercent or nore,
gg %?Igﬁ? i 612({%%81??: 1s%lrg:at10n1 egroué)r u%ﬁ %eutr%il egrgrg(% lfl:dee%,trfor example
nor .e of th t al ht of. the.co |ned ol
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ol yol s ma 0o be used. The viscosity neasured at
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than ab 6, 00 referably, cosity i
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pol yester paolyol, for_ exanple, obtained bg .
CO“ERﬂ“% BiineodpRie AoPR A HTTBHIVED. %F“&F%BPH 2AY %I?Pngkbcit?jj ‘H"é‘?g or after
be used. Exanples of the glycol, which can be used to
the pRlygrethapqROlBeNza4eEieaGs 8y ol . i ncl ude, but are not
limted to, ethylene glycol, propylene glycol,
1, 3lqpingpdise dingdrophiliqemyi @ﬁ%@%yuretﬂ/ar@ prqpehygh @gompound, which has
3-nmethyl -1, 5-pent anedi ol , 1, 6-hexanedi ol, neopentyl
at lgqsy@mactl‘d:l Iyﬂmpreﬁ@mg)py@mmolecule and also has the above ydrophilic group,

may be used as an active hydrogen-containing compound. Examples of the compound, which
has at least one active hydrogen atom per one molecule and also has the above hydrophilic group,
include:

€8 sulfonic acid group-containing compounds such as 2-oxyethanesulfonic acid,
phenolsulfonic acid, sulfobenzoic acid, sulfosuccinic acid, 5-sulfoisophthalic acid, sulfanilic acid,
1,3-phenylenediamine-4,6-disulfonic acid, and 2,4-diaminotoluene-5-sulfonic acid, and
derivatives thereof, or polyester polyols obtained by copolymerizing them;

2) carboxylic acid-containing compounds such as 2,2-dimethylolpropionic acid, 2,2-
dimethylolbutyric acid, 2,2-dimethylolvaleric acid, dioxymaleic acid, 2,6-dioxybenzoic acid, and
3,4-diaminobenzoic acid, and derivatives thereof, or polyester polyols obtained by

copolymerizing them; tertiary amino group-containing compounds such as
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triethylene glycol, tetraethylene glycol, polyethylene
gl ycol , di propyl ene glycol, tripropyl eneglycol,
wheebgedexyet hoxybenzene, 1, 4-cycl ohexanedi ol , PCT/US2009/045279
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mefy1dKhh iR OBl Ry ldi@ihen A kit @A aR¥idHe pRaaASint haA 88fvatives
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aci @y dodeganfdingay HoYdobée t@ﬁfagq anfifRY Biof -é&ﬂé{ﬁlﬁl% @8mpounds, or
fumaric acid,” 1, 3-cycl opentanedi carboxylic acid,
deritvaftves Y&lré?)ﬁq}f g&?@t&gﬁfgrﬁfg?()% }é&g{%ﬁiﬁg%oly{)ﬁ LERMA @l/ b(gpoﬂgﬁegizing them,

I sophthal i c acid,

wit% gﬁ%%ﬁlt‘zglg:lgén‘%&%gﬁ Qﬁg%fﬁyclhioﬁd@,gﬁe‘?hyl $romide, dimethylsulfuric acid,

nedi car i c acl

. ) ica | j i d LiG.acid,
dleéygﬁlglﬁ%‘%{&gg@%@%ﬁ%g@ g))é%{zall’l BroRGdd e NBRRABAN &ifC!

I 2-bi§%>henox. et hane- ' -dicarboxylic acid, and
et frRbRARASE P BRRRE, BadbroBhSRIRON YL 7 P
lic acids; and nzoi.c acjd

di b , - hyd b -
(2- @Y SRy SRy BENIGme RRPaneS i S Do Rl epgEtyeo or

derivatives of these hydroxycarboxylic acids, Al so .
PGSy S P pPioR by PRETET SIg O Bokihas P Byveient o
reacti on of cycljc ester conpound such a
A TEReimg Mt aﬁ%@ﬂ@}e B 28 fht&F%?b%fteé‘P%VeﬂH’QF‘)éS‘f mrfé‘izp%)émﬂ%@ also has a
The pol yester palyols may al so be produced by
mofepylprsuahiof PLRE0IRY-Grleke g @ohienyiubrien capadyaerghgol.
triols with hydroxy group containing fatty acid nethyl
polygyethgleng=pelpgyyalkylshe ¢apalypst shsetemnd gumgdkylieder dersof. pygolyester-
are not limted to, conpounds obtained by the
polpshey aakypksiobrined A corolynsfizigadhcsy apbr e ki nds of
conmpounds having at |east two active hydrogen atons
such) epmbterdtphethercgfi ycol , di et hyl ene gl ycol, Methyl ene
gl ycol, propylene glycol, trinethylene glycol,
1, FEnvay savadieiers, to 2 campesitinediidl posses®s hexemed? picinal epoxy groups
neopentyl glycol, glycerin, trinethylolethane,
pertnrdlevmiehtphiob,pit Bpaves 1.8@piyit wbyp muoodsele. In general, such compound is a
et hyl enedi am ne, diethyl enetriam ne,
satirated soprsapardlaiphane, cypipaliphatid, elomade byterapocybléncaipound which
aci d, hydroxyphthalic acid, and 1, 2, 3-

possesses at least one 1,2-epoxy group. Such compound can be substituted, if desired, with one
or more non-interfering substituents, such as halogen atoms, hydroxy groups, ether radicals,
lower alkyls and the like.

[lustrative epoxies are described in the Handbook of Epoxy Resins by H.EE. Lee and K.
Neville published in 1967 by McGraw-Hill, New York and U.S. Patent No. 4,066,628,
incorporated herein by reference.

Particularly useful compounds which can be used in the practice of the present invention

are epoxy resins having the following formula:
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propanetrithiol with one or nore kinds anong ethyl ene
oxi de, propyl ene oxide, butyl ene oxide, styrene oxide,

W@ piogh¥ssohydrin, and tetrahydrof uran. Exanpl esPOFf/Us1989/045279
pol ycar bonat e pol yol include, but are not Iimted to,
conpounds obtai ned by the reaction of glycols such as
1, 4-but anedi ol , 1, 6-hexanedi ol, and diethylene glycol,
wi t h di phenyl carbonat g and phosgene. Anong the active
hydr ogen- contalnlng cofrpound8; the first | ow nolecylar

3 cpnmpound| whi ch has at | east two

exanpl es thereof inclu
gl ycol conponents used|as raw materials of the ©
pol yester polyol; pol yhydroxy conmpounds such as —
gl ycerin, trimethyl ol ethane, trinethyl ol propane, n
sorbitol, and pentaerythritol; and am ne conpounds
such as ethyl enedi am ne, 1, 6-hexanethyl enedi am ne,
Wmahﬁ%ﬂﬁ@h@%mn%e5ﬁu9bﬂ@&hﬂ&9'pefaZlne
i sophor onedi am ne, 4, 4'-di cycl ohexyl net hanedi am ne,
3,3 -dinethyl-4,4 - dicycl ohexyl net hanedi am ne,
1, 4TheyrpPBHEXBHEE{UA hepleenbinyeisien feyinedador srpmaks e glycidyl
dlethylenetrlan1ne and triethyl enetetram ne. The
polpeshareplenobvdmdriophspelb gierolyhagric deahiolsr Asrgliligisation of the present
hydrophilic group. The term "hydrophilic group," as
inverdied, tremplenof nepvaregoxygesans thatingayibe ugrdon the(rresentaxgnipene include for
car boxyl group, sulfonic acid group, or phosphoric
exagpled thyrdaglydidy! ethers of eesdromple cagecholp hydroquinenerppipbenol, bisphenol A,
tertiary am no group, or quaternary am no group), or a
bisplendlokl? @, IRislE dyyHiok ylphapy bulpphichyretteranpbmhend Hybisphgnol K,
conposed of a repeating unit of ethylene oxide, or a
tetrgisrompbisgrpa s'e ¢hafol-formeldetatde ngvolavirtsiot alkylsybseingedophicoie-
and a repeating unit of another al kylene oxide). Anong
forinyldelgdb rdsing, phemiHhgdrogybeanuldehyd rbyiel aphilhydrogybongaldehyde resins,
having a repeating unit of ethylene oxide may, for
diceotepeplagienddphepolat i, @idydgeausend-idsdiieaphanobletiad ned
pol yur et hane
tetramethylbiphenol, tetramethyl-tetrabromobiphenol, tetramethyltribromobiphenol,

tetrachlorobisphenol A and any combination thereof.

Examples of diepoxides particularly useful in the present invention include diglycidyl
ether of 2,2-bis(4-hydroxyphenyl) propane (generally referred to as bisphenol A) and diglycidyl
ether of 2,2-bis(3,5-dibromo-4-hydroxyphenyl) propane (generally referred to as
tetrabromobisphenol A). Mixtures of any two or more polyepoxides can also be used in the

practice of the present invention.

Other diepoxides which can be employed in the practice of the present invention include
the diglycidyl ethers of dihydric phenols, such as those described in U.S. Patent Nos. 5,246,751;

5,115,075; 5,089,588; 4,480, 082 and 4, 438,254, all of which are incorporated herein by
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enmul si on has excellent conpatibility with other kinds

of emul sions. Introduction of a carboxyl group and/or
w@2@aldseni ¢ acid group is effective to make t hBCT/US2009/045279

particle size finer. The ionic group refers to a

functional group capable of serving as a hydrophilic

ionic group which contributes to self dispersibility

refdréncdRdrtic RYyA@H tekiddsiof alchrBBxyliPh&Md fichgs ©i6de! REEMEd in U. S. Pat. No.
stability during the processing agai nst aggl oneration;

5,191,800, |dchet sGidbleNHeppRidePintlde B OfAgfe, @&Qﬁ@ffﬂwl@iﬁs@ﬁro}%ﬁd@ne—

other additives. These hydrophilic groups coul'd al so

blslbﬂéh&%k&leepagplleklﬁ%bﬁﬁlem9'kﬁlb\gn N ORSE 309 andl 60D Rfies €poxy resins,
hesi on. "Wien the ionic group is an anionic group,

prohﬁk‘%s Sete T éﬁém&’a’i%@m%&&{ N/ﬁ&i&ﬁcﬁMléﬁ%dnﬁm i ncludes, for
exanpl e, nonvol at1 | gés such as odlun1hydrOX|de
and potaSS|un1hydrOX|de and vol atil e bases such as

t rert e 1Hse\§ké|£lf1 Qa[nh g’[yﬁé € fn thgﬁltda}/ce %mh@ %resent invention also
1ncfnc?16 el%ey res% g%pe\%ﬁr%g] elﬂ}egzt b? pe%ctgorn o?tdwc;c{g/?&hers ¥Jf & Edecg)Hgnolls with

can use e
eut.ral i

e S e st R o AR o ety

nitric acid; and organic acids such as formc acid and
resid¥dtic acid. Neutralization may be conducted before,
during or after the polynerization of the conpound

havi ng an ionic Alternatively, neutralization
fagn YRR BHTHe ) DR elF bt JERGOHGIY GaAgol A: 4
ymeri zation reaction. To introduce a hydrophilic
Sméf%l&h?h?q?l’t% opyliphsnek handihylrexyberzaphenone; gsoRsHGR Gydroquinone;
whi ch has at | east one active hydro en atom per on
9.9 mbiseichideoxaplepng) deprengs 4 ¢ rfbhmvblphw ohitt qhbwg?)%yu%meﬁwtﬂbene
be used as an active hydrogen-containi ng conpound.
andethey gl yeislyofstersd Ueeodigsaoasalic gdidseh has at | east one
active hydrogen atom per one nol ecul e and al so has the

above hydrophilic group, include:
Other useful epoxide compounds which can be used in the practice of the present

invention are cycloaliphatic epoxides. A cycloaliphatic epoxide consists of a saturated carbon
ring having an epoxy oxygen bonded to two vicinal atoms in the carbon ring for example as

illustrated by the following general formula:

wherein R is a hydrocarbon group optionally comprising one or more heteroatoms (such as,
without limitation thereto Cl, Br, and S), or an atom or group of atoms forming a stable bond
with carbon (such as, without limitation thereto, Si, P and B) and wherein n is greater than or

equal to 1.
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(1) sulfonic acid group-containing conpounds such as

2- oxyet hanesul foni ¢ acid, phenol sul fonic acid,
w@ioboisInzoi ¢ aci d, sul fosuccinic acid, PCT/US2009/045279

5-sul f oi sophthalic acid, sulfanilic acid,

|, 3- phenyl enedi am ne- 4, 6-di sul fonic acid, and

2, 4-di am not ol uene-5-sul fonic acid, and derivatives

t herycloRiphRR REEMmapet ¥ ﬁioﬁo@@fqﬁé netkpdYide, a polyepoxide, or a
copol yneri zing them (2) carboxylic acid-containing

mi:GAEROHAES HEMnRR, ZnylordhdBLRWIHaRE QR RIRIdEscRBdEin 128, atent No.

di met hyl ol butyric acid, 2,2-dinmethylolvaleric acid,

3, 6@’6 W[fﬁl)l%bﬁte@q'kfém l%/ r@fe%n@é( YIQ@ ME bl 1@&16%1‘68@[“ Ghvention. As an
di am nobenzoi c "acid, and’derivatives thereof, or

111u9t?elt%ﬁ5tfl@£ycﬁﬁ iMalis elﬁbq Rk BaAnRY QR0 nytH@é]ﬂegelnngédﬁ%mnclude for

|ary am no group-contai ni ng conpounds such

n
e e Lt
(o] tai by
epﬁi%%%%@h Bl iy s e P ¥R R Ao
above tertiary am no group-contai ning conpounds, or
derTheamniwses ridhana afay be selgudéd/fean de gooipyohsstog opgyped/fraylic,
pol yol s obtai ned by copol ynerizing them wth
acryjiraviaylnicpilingvimg endtge setbylems stpebdiybutaidner i de, net hyl
brom de, dinethylsulfuric acid, diethylsulfuric acid,

ben]%)%ﬁglﬁeeb roggul l?lg r( tH)ZaXra/lap s,inc dﬁ maer%llyl?Xcrg tce?c l‘&lﬁr Oh}/ager 'bll?tyl

ethy 107 ¢ brofos
t ai ound

acr%lgtl) e))é ga?:??f)], %e &% e Ilsﬂ N9y FQAQUALS SUEN a8 1ate, n-decyl
el Zlﬁg%géhéﬁ ol R fmGBRa T ey o
me%%r?ﬂageﬁgﬁ g‘%’%x%ﬁggﬁpgrggﬂar%qtl ea)ﬁagg é’s}‘? qcstg'ctmdaquethyl acrylate
an%r%@g ﬂg’ﬂopgﬁtgg%qr%;@%ﬂﬁw &R glegab%ﬂrx}ﬁtg,retl@il 9%qate butyl acrylate,

onoxyetherne pol yoxyal kyl ene copol yner gl yco and
2- eﬁ*@f%@rl Reiylag: Agy! %Wé@ﬁ%é@octbfacw&tvé@ttl@il Hk?ﬂ%ftyh%er nsbw& s

obt ai ned by copol yneri zing them and (5) conbinations
methpaylatgs Other suitable monomers include lower alkyl acrylates and methacrylates

including acrylic and methacrylic ester monomers: methyl acrylate, ethyl acrylate, n-butyl
acrylate, t-butyl acrylate, 2-ethylhexyl acrylate, decyl acrylate, isobornyl acrylate, methyl
methacrylate, ethyl methacrylate, n-propyl methacrylate, isopropyl methacrylate, n-butyl
methacrylate, isobutyl methacrylate, sec-butyl methacrylate, cyclohexyl methacrylate, isodecyl
methacrylate, isobornyl methacrylate, t-butylaminoethyl methacrylate, stearyl methacrylate,

glycidyl methacrylate, dicyclopentenyl methacrylate, phenyl methacrylate.

Suitable non-ester monomers that are sometimes classified with the (meth)acrylates are

the nitriles. A preferred nitrile monomer is acrylonitrile.
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Epoxy resin refers to a conposition which possesses
one or nore vicinal epoxy groups per nolecule, that

WO 2009a489)k2ast one 1, 2- epoxy group per nol ecul ePCT/HS2009/045279
general , such conpound is a saturated or unsaturated
al i phatic, cycloaliphatic, aromatic or heterocyclic
conpound whi ch possesses at | east one 1, 2- epoxy group.

SuchmeOnBRes aANdRemURShdst Ub@Mmdr{ ofdBSink@sLinWhiiéh i@A8de vinyl
or nore non-interfering substituents, such as hal ogen

aroffa@BondIYFE, Q¥phadé atc@ARE nfoRGth&& ! Sonob@YBhicaykibSurated
and the like. Illustrative epoxies are described in

carB&@lim@ ke %‘m&g, VE*B/_@ &éta@%hﬁlﬁneﬁ’,yviﬂligenehﬁﬁd@lﬂgndﬁier and vinyl] halide
Nevil |l e published’in 1967 by McGawH |1, New York and

moh{)n?ér. B%o%{étoﬂm des%agl@ @0@%51\@% Q{f@ﬁl@ ‘P(gr%ts@% tﬂi\%&rigf%ﬁio%’the Eneonomers

reference. Particularl seful conpounds w can
o 45y B BLAEHLERPhob o LRI plBAFOL LR AR (e

moh@s..gn average value of 0 or nore. The epoxy resins
Usertl in the present invention may include, for
exanpl e, the glycidyl polyethers of polyhydric phenols
andApaiey herelini ‘Cigll ehelis moAsnasi’ ieler wsitny atgaoie compound containing at
present invention, exanples of known epoxy resins that

leasraye fremasedng andtahleado pesdiphati croopnttigmoietydlavidg vinglunsaturation;
exanpl e, the diglycidyl ethers of resorcinol,

progidt@ clitlotratiky din giguomaicenonbins hshale, stylbéns plr eyl syrene, methyl
bi sphenol AP (I,|-bis(4-hydroxyl phenyl)-I -phenyl

styehd) apedimetly 5itremo b, pkliethi] Sgh@nql-corodtgtna bioprpii sspdrenobutyl
A, phenol - f or mal dehyde novol ac resins, alkyl

sty@ ) Strhéthif180is e 0 ki R aR) Kby 8 sty RSE,AGd mixtures thereof. The preferred
phenol - hydr oxybenzal dehyde resins,

Vinﬁraﬁ&ﬁitrchﬂ(ﬁﬁ)ﬁ?ébébi%ﬁﬁjemdfﬁlylt@lﬁéﬁ&} and due to its commercial availability
di cycl opent adi ene- phenol resins,

andlb& Y64 OREBAY R Pors PR kel Vin§tirfifRAhodogRENS
t et ranmet hyl bi phenol, tetranethyl-tetrabronobi phenol,

tetramet hyl tri bronobi phenol ; tetrachl orobi sphenol A
andﬂgﬁvnb‘mpgpéﬁq @?petrﬁ(g)pg)@*r ’_, as used herein, is meant to include compounds

such as 1,3-butadiene, isoprene, 1,3-pentadiene, 2-ethyl-1,3-butadiene, and 4-methyl-1,3-
pentadiene, 2-methyl-1,3-butadiene, piperylene (1,3-pentadiene), and other hydrocarbon analogs
of 1,3-butadiene. The preferred alkadiene monomer is 1,3-butadiene. Other monomers inclusive
as aliphatic conjugated dienes are halogenated compounds, such as, for example, 2-chloro-1,3-

butadiene.

The monomers of the vinyl group, such as, for example, “vinylidene halides” and “vinyl
halides,” are suitable for inclusion in the copolymer of this invention, and include, for example,
vinylidene chloride and vinyl chloride, which are highly preferred. Vinylidene bromides and
vinyl bromide can also be employed. Another vinyl monomer within the vinyl group is vinyl

acetate.
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Exanpl es of di epoxides particularly useful in the
present invention include diglycidyl ether of
WQ2@9h#89024- hydr oxyphenyl ) propane (general |y re¢EUSd9/045279
to as bisphenol A) and diglycidyl ether of
2, 2- bi s( 3, 5-di brono- 4- hydr oxyphenyl ) propane
(generally referred to as tetrabronobi sphenol A).

M X$uiaBIS apha,dOM-dWRnRall ok R APRaticd8Ho LR adldSRonBRers are
used in the practice of the present invention. O her

mofbRRMHiARS uNiutdle CRGREHEVRL AN EELIxMIiE DR RERSIx EEa@s haying the

the ‘present invention include the diglycidyl ethers of

eth@lbRY Qﬁéaﬁlreﬁﬁﬁ @%§ bed HEAN l@a§t dnBep ﬁle g%&)@l gl%q dhd ls"1n§latr monomers
a ent 26, 751 ; 5,115, 075:; 588; 4, 48

il %‘%bﬂumﬁe'?%f 2ty Pliou . 10 hﬁ&rs%o% e %roe%sap%sﬂoups may be

yreference, e diglycidyl esters

L s R A B, o
hyc{)cgéen gxg% af sucR %5 %J)IQJ frarl_?%slogﬁ(ﬁﬁl 35@8%939% aqlg g%b IEaS y ?Iﬁgrlconvertlble

resi
ser. £5.EPoxy resins, products of The Dow
byg%ﬁkn éV“ q roceur‘I\?ldland M chi gan). The epoxy resins
whi ch can be enployed in the practice of the present
i nvgmtifio axahEe df el alite, EErextiyleeslly sinpreped dihhatid dagroxjlyc acids
reaction of diglycidyl ethers of dihydric phenols with
aredeiidadid¢ npftenglis aqd, foyartieaid, itatonafacdl myldiciacidpiveniok acid, various
wi th epichlorohydrin (also known as "taffy resins").
alplx@itpdaky agpixacids88¢hns alphalethdeylid afd, abpﬁdi’rpfo@yl dchgic acid and alpha-
di gl yci dyl ethers of bisphenol A, 4,4

butﬁltdcf)ﬂhﬁyﬂ:ldl Pi@MOprefeftedtaci@¥yAbd€M0 lagrylic acid and methacrylic acid.
4 dihydroxybenzophenone resorci nol; hydroqui none;

4 4In a&?%%t&%&%%@%ﬁéﬁ&ﬁn )tefjfllt ofo alp%a beta- ethylemcally unsaturated aliphatic
4' - di hydroxy-a-net hyl stil bene and the di

Car'é@‘tyé‘f %CI%FIOP‘P@GTH iy %’QWI}GE isglesig8ly ipfd ?‘ng{%@%ﬁ) X’ ‘b\‘.ﬁ?&gléfé’ement
ounds whi ch can be used in the practice of the
mo{?ﬂ%féﬁ?lylf’fﬂ%?@ i WaieBt Ry sl laﬂrgtpirecferé@aﬁ iogel3 tog? weight percent.
cycl oal i phati c epoxi de consists of a saturated carbon

Within the scope of this invention are other embodiments wherein the copolymer utilized
would not be classified as a (meth)acrylate copolymer. Other copolymer types that can be
utilized include, for example, combinations of vinyl aromatic monomers with (meth)acrylate
monomers, such as, for example, the styrene acrylates, and of vinyl aromatic monomers with

conjugated diene monomers, such as, for example, styrene butadiene copolymers. These

copolymers may be non-carboxylated or carboxylated.

The copolymer desirably is made, for example, by charging the monomeric ingredients,
water, and a surfactant (when employed) into a reaction vessel, purging the reaction vessel with
an inert gas, such as, for example, nitrogen, to remove essentially all the oxygen from the reactor

vessel, and heating the reactor vessel to the reaction temperature, usually from 80° to 100°C.
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ring having an epoxy oxygen bonded to two vicina

atons in the carbon ring for exanple as illustrated by
w0 b@ofigdodowi ng general formula: wherein R i s aPCT/US2009/045279

hydr ocar bon group optionally conprising one or nore

het eroatons (such as, without limtation thereto C

Br, and S), or an atomor group of atons form ng a

Wieh alreiche Reksirt RhG&ahd@RirdEEdtioR fompdtat 3O b idilidtbit i the® Bdded to the
thereto, Si, P and B) and wherein n is greater than or

rea@finaksst0 add tE@ RalnlifahntiRhathc @RMGuLLe ATRY B Sealtion is completed,
nonoepoxi de, a di epoxi de, a pol yepoxi de, or a m xture

he Qactoh 0&8e] iF Q018X FARErthARYidds dhRGuMEE Ratdf
teeﬁgX|ge déscrfbed |ﬁﬁn. .wlafghtaﬁb (RﬁghQ position

corhé}fsﬁ{gﬁ i&%@gmlaleirn%a@erblh §0%Teqﬁs%ﬂﬁ§s thgﬁxmpgsltﬂﬁ%qs {h@ aﬁ]ﬂﬁrance of a

ntion. As an Illustration,
I d |n t he

L I SR SO S

(3 4- epoxycycl ohexyl - nethyl)-3,4-epoxy cycl ohexane

c arbogyit.aroeionisi snd(aBipheterpaxipeyattivheoyopndsdihpias esurfactants, can be

vi nyl cycl ohexene nonoxi de and mi xtures thereof. The
employdsih g copdlymersynthgsitmosed. dddveter, mosentehestagceaupo surfactant is

consi sting of styrene/acrylic, acrylic, vinyl acrylic,
requirdlly |IExamelant aidnie hdmidrea @nd simptrose sirfintinescire SRONATE A246L brand

Exanpl es of suitable (neth)acryl ates include nethyl
surfactayl aahigablecfirdiy Rhaer Bduine,, pobyok ydthydenie yilkat ghenblexsfhctants, and N,N-bis-

acryl ate, 2-ethyl hexyl acrylate, octyl acrylate and
carb@@obyMhuraing] radpectivetyd e@githefiase il aliréactansi® DEOWIFAX 2EP, the sodium

acrylate, tert-butyl acrylate, nmethyl nethacryl ate,
saliuftdydieciich agifonh @l @henfEtNdr, WRIEINRGK aBle@ront SERIIVGW Chemical

nmet hacryl ate, isopropyl nmethacrylate as well as
CodphtydneayRL Bydh. agd4yl Bisea.and acryl ami de. The preferred

(meth)acrylates are nethyl acrylate, ethyl acrylate,

but | acrylate, 2-ethyl hexyl acryl ate, oct¥l acryl ate

@PW“%@PW’&% ther?@i/ ﬁ%deﬁsé‘fl?fh@ﬁ‘iﬂoﬁtp@dﬁﬁ PC ahphatlc or
nethacr | ate. O her suitable nononers |nclude

CYCéﬂakyhlauae?lyFaé'?(@@ll%md pHEP R eraphiplicsacida sl aalérwliwéw acid, 2,5-,

and nethacrylic ester nonomers: nethyl acrglate et hyl
2,608 errglp]éthalﬁneglg:@sbpxyhc acid, succinic acid, seba(:lc acid, adipic acid, azelalc acid,

4,4'-diphenyldicarboxylic acid, hexahydroterephthalic acid or 1,2-bis-p-carboxyphenoxyethane
(optionally with a monocarboxylic acid, such as pivalic acid) with an aliphatic or cycloaliphatic
glycol one or more glycols, particularly aliphatic glycols, for example ethylene glycol, 1,3-
propanediol, 1,4-butanediol, neopentyl glycol and 1,4-cyclohexanedimethanol. These materials
can also contain free acid functionality, which can be neutralized with bases, preferably with
ammonia or amines, but also with alkali metal hydroxides or alkaline earth metal hydroxides.
The neutralization of the acid groups forms strongly polar salt groups, and the polyester can then

be dispersed in water.

One or more surfactants may be included in the second internal phase or added to the seed

dispersion. The surfactant may be anionic, ionic, cationic or zwitterionic or a mixture of nonionic
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acrylate, t-butyl acrylate, 2-ethylhexyl acrylate,
decyl acrylate, isobornyl acrylate, nethyl
woreaobaeadyl ate, ethyl nethacrylate, n-propyl PCT/US2009/045279
nmet hacryl ate, isopropyl nethacrylate, n-butyl
nmet hacryl ate, isobutyl nethacryl ate, sec-butyl
nmet hacryl ate, cycl ohexyl nethacrylate, isodecyl

witheidvak! Mh@{i@or Ava @R IRY PrefBRleh a mphidhi@ and anionic surfactants, Cationic
t-butyl am noet hyl nethacryl ate, stearyl nethacryl ate,

surBibifds Qydh BMRRGIM @li€candieeQaent enyl nethacryl ate,
phenyl nethacrylate. Suitable non-ester nononers that
are sonetines classified with the (neth)acrylates are
t hePHPes B &NIoNAC PrdFiapts akg mgtalor pramppia sHisrof p@fonates, phosphates and
acrg$onityile.Clher mononers that are useful in these

carl aprepigabestsuifp@antnigelyen alkadiigeiel seks ofAaihiagels yrghyas sodium
aromati ¢ nononers, aliphatic conjugated diene

stearpip.caBiv ) Paitte PRpssam eladtp.yalkah dezptal palsod fattaapid xylfgtes such as
aci d nmononers, vinyl acetate nonomer, vinylidene

sodivah ladey] prdfatearthe aball mefahydlts ehhlkdbenrorvopiones 4nd sone ot her
desi rabl e copol yners suitable for use in this

alkylnapdhtttalenesulipive swabree medism dpdachibepehapnionazasddom mkyhaphehalene-
include from1l to 40 wei ght percent of one or nore

sulfomat hhadkall attel sabnalivealksyl-siisosusixthidsethe alikali thgiahgalts of sulfated
aromati c nonomers" refer to any organi c conmpound

alkglphdnal ethoxglaads shehas tsodime oatypiverioxgpalyatighxaeth Aullfaead shie abiad metal
al i phati c-contai ning noiety having vinyl unsaturation;

salip OOl glelthxydibdhos fulfatck wel tie Bikhli mcan@ls of podyecHiRy Akylpteholdalfates.
styrene, p-nethyl styrene, nethyl styrene,

me@1 frifdkureinhy kudhtay IRV sdivdn ilRbldy¥ina®! WaRALauryl sulfate, a sulfosuccinic
p- chl orostyrene, isopropyl styrene, t-butyl styrene,

aci@4 L NYith Poly SRRERRYYcoBIMESNEher AisBdidnGhk, Qh Qi VdiN@nadnd
m xtures thereof. The preferred vinyl aromatic

dipROR Rl 2308 mShY ERAGs 8dHo-VindYlaligh Hi8MNEona@M dipHYE 1dxRel diSodium
comrerci al availability and low'cost, styrene’is the

salt”@iﬁ@xyﬂ)g(ﬁlfhﬁﬁ Elgfj)syd.cﬂﬁie, ﬁd’lﬂﬁ?—tli,ﬁetm%%phaj[%eéﬁ—r.(mlega.—

"conj'ugat ed di ene nononer", as used herein, is neant

SIS OB BE R 3 bt e o, T soprene.
4- F@Zaﬁl\f)he's Iof Bonionic surfactants include polyethylene glycol fatty acid mono- and
diesters (such as PEG-8 laurate, PEG-10 oleate, PEG-8 dioleate, and PEG-12 distearate);
polyethylene glycol glycerol fatty acid esters (such as PEG-40 glyceryl laurate and PEG-20
glyceryl stearate); alcohol-oil transesterification products (such as PEG-35 castor oil, PEG-25
trioleate, and PEG-60 corn glycerides); polyglycerized fatty acids (such as polyglyceryl-2-oleate
and polyglyceryl-10 trioleate); propylene glycol fatty acid esters (such as propylene glycol
monolaurate); mono- and diglycerides (such as glyceryl monooleate and glyceryl laurate); sterol
and sterol derivatives (such as cholesterol); sorbitan fatty acid esters and polyethylene glycol

sorbitan fatty acid esters (such as sorbitan monolaurate and PEG-20 sorbitan monolaurate);

polyethylene glycol alkyl ethers (such as PEG-3 oleyl ether and PEG-20 stearyl ether); sugar
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pent adi ene, 2-nethyl -, 3-but adi ene, piperyl ene

(1, 3-pentadi ene), and ot her hydrocarbon anal ogs of
wa2@9beerii ene. The preferred al kadi ene noDNoNeEPCT/ES2009/045279

1, 3- but adi ene. Ot her nononers inclusive as aliphatic

conj ugat ed di enes are hal ogenat ed conpounds, such as,

for exanple, 2-chloro- 1,3- butadiene. The nononers of

estdrfl@udt AYlicrofeQithopBHkiicaRd sicffse BXAMMISE); M]ya}ihbﬁeeglﬁcol alkyl
hal i des” and "vinyl halides," are SUItag

pheinBG l(468h P 15180 RARPHNIXET, 2 PIERILS. 1) M&ﬂtﬁh%bl e@lefij
i nclude, for exanpl e, vinylidene chloride and vinyl

pol &ly@ﬂl&féﬁe pM%;&Bro@?l%nehBlgm C)()p@lgn%fel% r(§u%ﬁI as Ml&éﬁtﬂeﬂj %Beand poloxamer

rom des and vinyl brom de can also be enpl oyed

182‘)“'119%%00\’16% a)ég@({]%g (stﬂ\éhtalg'eﬁlyi &@ate/d eﬂ}Yllls fo%yﬂnh%stéfe)néthylene

acet ate. Sui t abl e al pha, beta-ethylenica unsat urat ed

oxﬁe ACRIH %bf ﬁl(l;lp %Féﬂ eis(flog}? ﬂed@%%%%oﬁﬁ at10 Ihereof

monoet ni cal y uns rate ocar

glt ﬁlﬁ n%gf( Yfl tflech %Pgl%& gﬁaarsg osxsﬁlf e@egﬁylg% b%?lv }um%n opgmulm Oyfing

enl C un east one

nmhom(h c;?uom n%r anronic rou t el} an external sur? m%pl (Sa V n 0 lae necessary.
er o groups n 00

that the car boxyl groups nay be present in the acid or
sal Addigenal {xa@DBNOf monwhiccturiiv trrgpmelsdnpdyeahydarkighirokfiathacid mono-
as amoni um hydrogen or a netal such as, for exanple,
andsbehtansisach 49 FEASS laurge, BRA- 1Qrodeareg B 8ydiolpdte raod AVE ¥ IRididtearate);
by well known sinple procedures. Specific exanpl es of
polydiylalephaol Peteaol dittyydceinisesasl (bychun BEGuWOalwdryhlanplatnd PEG-20
carboxylic acids are acrylic acid, nmethacrylic acid,
glybaryiardatatecdlebhol-dinCaneésterdicatthn piadueds ¢suale hdPE@G O nastdr©il, PEG-25
acid, various al pha-substituted acrylic acids such as
triobdaRNArdet iR 60 ydrh glyacridds); pblpdlacepiapiyity atdsybich agpoldalfcedlyl-2-oleate
al phabutyl acrylic acid. H ghly preferred acid

and PONRRES 1-R0 BioRGkeY] frépyai dlyadateicibsfeyd ds@ch&a@ ipebpylefe glycol
alternative enbodi nents, the content of al pha,

moR@h@ae}; Mn@fﬁn@@iél%eﬁﬂbﬁ,%ﬂéﬁ at adce1inRihablesie GRI QQ@@Y}‘] |léﬁ1rate) sterol
acid nononers in the copolyner is desirably in

and RREIRIF VAN sb A ML) REFFENtatty acid esters and polyethylene glycol

rou S an siml

sorbitan fatty acid esters (such as sorbitan monolaurate and PEG-20 sorbitan monolaurate);
polyethylene glycol alkyl ethers (such as PEG-3 oleyl ether and PEG-20 stearyl ether); sugar
esters (such as sucrose monopalmitate and sucrose monolaurate); polyethylene glycol alkyl
phenols (such as PEG-10-100 nonyl phenol, and PEG-15-100 octyl phenol ether);
polyoxyethylene-polyoxypropylene block copolymers (such as poloxamer 108 and poloxamer
182); lower alcohol fatty acid esters (such as ethyl oleatea and isopropyl myristate); and any

combinations thereof.

Additional examples of suitable ionic surfactants include fatty acid salts (such as sodium
laurate and sodium lauryl scarcosinate); bile salts (such as sodium cholate and sodium

taurocholate); phosphoric acid esters (such as diethanolammonium polyoxyethylene-10 oleyl
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nore preferably from0.2 to 3 weight percent, still
nore preferably from0.3 to 2 weight percent. Wthin
w0 b@gespr of this invention are ot her enbodi nREIE/ES2009/045279
wherein the copolynmer utilized would not be classified
as a (nmeth)acrylate copolynmer. O her copolyner types
that can be utilized include, for exanple,

eth&rPRBipAaL j; B0 Bfatdkl (Boch a@étﬁ&&tafb@kme@mr&nwa&ﬂ esters of mono and
(et h) acryl ate nononers, such for exanple, the

dighk¥{ RDLC a&E la¥lyBE@Ssuch Qéjla&gfhé/ és&‘)‘sl ofefﬁt%nﬁtds Canﬁmﬁ@ oMbdiRginate);

conj ugat ed di ene nononers, such as, for exanple

sulfife¥ beDEBHIALRAGs &99@1;}{&%1%1 sﬂihﬁ&ealﬁﬁ%hiéf{@&ﬁfoﬁ@s}’ iyl
non- carboxylated or carboxylated. The copol yner

tauga%%j, Xryﬁ %n&rglg Lar{rl%ﬁlf&ﬁ%Eh@pth%a&lgaa[ng'aﬁ cérﬂﬁnatlons thereof.
monomel I ¢ “i ngr ed , water, and a surfac (whe
enpl oyed) into a reaction vessel, purglng the reactlon
vessel with ap inert S, such . a exa
ottt b Praidy e R afty el RE R p popoter
the reactor vessel, and heating the reactor vessel to
polyer. having3 Rﬂ%artg%’ﬁé? S & conpaicr 9T §igsh enomgr In exemplary
1000C. When t he reactor vessel reaches the desired
empedumenty e ngrage ComprisehPRs oryie paarnebioleaigtdgvipga polar
the reaction vessel, and the reaction is continued for
gropp pseitheypgpmpnomes ¢ erafted moager dxemplagoipbingris gtabiligimg agents
~ reactor vessel is cooled. This synthesis yields an
inchidedoge egdoriire. icthyleaempashic acah( il 8thilgng-methacrylic acid
copolymer in water. In sone instances, the conposition
coplegsnersh euchgp Biapcadvedattf urglenthe R@delmad@uPéUMm(PRe " icamaetseally available
instances it |ooks like a clear solution. Anionic,
fromdihic GromcC hearich] Erphatye NUE RSl  egemercially avaclalip 6umd351 DuPont de
that is, surfactants, can be enployed in the copol yner
Nemyurs had E§C@R@%,&$’Slmekbadb’w pi]abienr@o Fexdnivgibd f themjcahCompany and
surfactant is required. Exenplary anionic, nonionic,
desariigbdamplto PeentdN@ 4, 5HC3198N4,988T8 , SIIPCNARER7 A24640f wiianid incorporated
surfactant avail abl e from Rhone- Poul enc,
herpia by extyrehdeyih anentadticy Otheheralplasupdlaaérantilizaachgents include, but are
N, N- bi scar boxyet hyl | auram ne, respectively. Another
notUisgfed ko, Sthi feae tByItactytat QONAAKopEer] diy 1SRRI SRtHacfate (EMMA),
dodecyl at ed sul fonated phenyl ether, which is

and@MRI1¢n L1 ft(frylﬁt‘eTEBAMhQ&IW]&l@lcarboxyhc acid copolymer may also be used.
Those having ordinary skill in the art will recognize that a number of other useful polymers may

also be used.

Other stabilizing agents that may be used include, but are not limited to, long chain fatty
acids or fatty acid salts having from 12 to 60 carbon atoms. In other embodiments, the long

chain fatty acid or fatty acid salt may have from 12 to 40 carbon atoms.

If the polar group of the polymer is acidic or basic in nature, the polymeric stabilizing
agent may be partially or fully neutralized with a neutralizing agent to form the corresponding

salt. In certain embodiments, neutralization of the stabilizing agent, such as a long chain fatty

_37_



Conpany, Mdland, Mch. 48640, U S. A A polyester

conpri ses the pol ycondensati on reaction product of
wW@e@oas§9e2 al i phatic or cycl oaliphatic pol ycar bOkyE1009/045279

acid such as terephthalic acid, isophthalic acid,

phthalic acid, 2,5-, 2,6-or

2, 7- napht hal enedi carboxyl i ¢ acid, succinic acid,

aci® 6IOREA CmAChrords R B0FeicHnt oazaehﬁmcbagg iflin the alternative, it may be
4, 4" -di phenyl di carboxylic acid, hexahydroterephthallc

froﬁoé'OQO P10 Jer@nbbrSa ﬂoﬁ%@@xfmﬁﬁﬂéefop 2RA, (R PMS %){gent may be a
with a nonocarboxylic acid, such as pivalic acid h

bas@| nsuéﬂ AsPahdfur® flycﬁb{)ﬁh@@lj ﬂo&@ﬁﬁﬂl %y&bﬁﬁgé’ |f01%§m91@ leE neutrahzln g
glycols, particularly aliphatic glycols, for exanple

age%s Rk ﬁl@ﬁld@hﬁ’lﬁﬂ hyd}oxg’de drls 9&%%%&11%&1@ Yofsxi hl%n%gérfglther alternative,

neopentyl glycol” and 1, 4-cycl ohexanedi met hanol hese

the t 1&1ﬂg§geg1eﬂla§llféroexﬁﬁgfeaﬁerhn% easﬁ&lfjasfnbﬁehge:t‘}l%@?’irﬁlhy ’Oﬁz -amino-2-

neutra ed w ases

me%%?@foﬁaﬁsl T U L P e g

selecﬁPI% ota an aégrtopnaﬂe aeliui%{]m?)%%%?d ! ?ucz)rﬁ t %rsgg(:l%g D r]]J%SIYIOIP R)amulated

I'sperse

One or r fact ded in
and s "t ha o i SR SO B of P G SR
di spersion. The surfactant nay be anionic, ionic,
c atingnidoction, Z Yitst §tesainaivimprigng acontinbiews aqfounphiakoaingnising the seed
cationic, anionic or zwitterionic. Preferred are
dispradiomnis Lowrith@oglonfist sundbiaetidanérged doatihwinklg wsthrafsacindBir&m of a
such as amonium salts can al so be used. Exanples of

the 38doBMh £drSphobid Ghal tisat AMfRWIR iiabugddla s8roHaRbAIuRAThS fidf and second
sul f onat es, phosphates and carboxyl ates. Suitable

stréa bk fa@qﬁ@gudsnﬂo RGlidpehBerah kRl presbmi dk a S@bilisin®@hmb@i bysud@b@h$. The
such as sodium stearate, sodiumpalmitate, potassium

surRb@At@n bahdRl ko ABLAhe BAL bisse@ndfsatdny, oR&d éjse?&ijaﬂceaﬁlﬁfﬁstr%&iﬁ Mbut is
as sodium lauryl sulfate, the al kal'i alts of

prefbdtt) RRBERNBSUIAASHu AN B JVaRbI A RNSEAM. fOARRRNE thir

as sodi um dodecyl benzenésul f onat €, sodi

strfﬂln@()hfﬂﬁm& G/@ e?%%lrﬁe%@tvﬁth tfl@ﬁrs?{\x}f)as)ltljearﬂ‘se&nﬁlsuﬁ?clt&@ 1nque disperser.
di al kyl - stl fosucci nates; the alkali netal salts of

TheSH(I)\I/ ?a&e%%f the streams are adjusted to achieve a composite dispersion having the desired

amount of first hydrophobic and second hydrophobic phases and percent solids. The disperser

can be any one of a number of continuous mixers such as an IKA high-shear mixer, centrifugal

pump, or Oakes rotor stator mixer. The rpm setting of the disperser can be used to help control

the particle size of the second hydrophobic phase in the composite dispersion. In one

embodiment, an extruder may be employed to facilitate the production of a polyolefin dispersion

seed.

In alternative production, a first stream comprising (1) a first seed dispersion comprising
(a) a first internal phase comprising a first hydrophobic material selected from the group

consisting of alkyd, silicone, polyolefin, polyurethane, epoxy, emulsion polymer, and polyester;
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al kyl phenol ethoxyl ates such as sodi um

oct yl phenoxypol yet hoxyet h- yl sul fate; the al kal
woreqoali4s9ed t s of pol yet hoxyal cohol sul fates andP@TES2009/045279

al kali netal salts of polyethoxyal kyl phenol sulfates

metal sul fosucci nate such as dioctyl sodium

sul fosucci nate, sodium |l auryl sulfate, a sulfosuccinic

and@®) &hr da@sdl 9ﬁaslé\’cérﬁp1ﬂﬂ@/\%tay42?6 @by ERIfastasteayl(©f dpeibnally water is

di sodium salt, an al kyl disulfonated di phenyl oxi de

fedGhed QG P t%ﬁ!a)lam?p% @K BN Rer R BT 8Mikflor HoShhfxeRARBsed in the
di phenyl oxi de, di sodi um salt, di hexyl sodium

U.S Phtgﬁs%ﬁbﬂﬁhgenﬂ@}d/ 8%¥%79.65- fﬁ&nﬁﬂgécﬂnber l@l m incorporated herein
“tridecyl -.onmega. - hydroxyphosphate, and

by %kéfé’ﬂc@'iﬂ%re%%eft)at\xﬁnl@ Qgéddﬁa §f’e|afn cgﬁlﬁﬂﬁhg §1) Qkeddpd ln@eﬂhsﬁ phase

surfactants 1 nclude polyethylene glycol fatt acl

I ] P, s
polg&e%%&{%%o%? ?r)lleg lee%gi?y, rngcl S ees%lga lﬁ d@c{:%é tEl%{n%ie? SIEI?SE ?tre(aﬁll“ﬁ%a second

rate ansesterjificati

stre(am ar%mer L%@&t&g Oé) égl%alllpl n tlilf: prelgén& ﬁ ha1n x%nfl&r é)lﬁlllfllan water, and/or
EG 60
corpgin s 3%1?%%&'}@ Frchin P g ﬁlrm'p%? it sty DG shear rae

mitjle BER, iRy baross i etiart e g v R © (oUe

di gl yceri des (such as glycer nDnooIeate and gl yceryl
| aurate); sterol and sterék@éﬁﬁlvatlves (such as

chol esterol); sorbitan fatty acid esters and

pol petfbNdERE e BT liEahtd iHeattesb@tifwen@e wht @@ thel Hiten 84D limit the
as sorbitan nonol aurate and PEG 20 sorbitan

scopPoohavaieh, pol yet hyl ene glycol alkyl ethers (such
as PEG 3 ol eyl ether and PEG 20 stearyl ether);

sugaresters (such as sucrose nonopalnitate and sucrose
nonol aur ate); pol yet hyl edeeddigpegsion Iyl phenol s (such
as PEG 10-100 nonyl phenol, and PEG 15-100 octyl

pheswel agpdrgibn 1 1smo§owe\t@etnexée@r¢@m QLiYOXY B e@ew& mk

copol ynmers (such as pol oxamer 1 8 and pol oxaner
poll @¥@hnei AR 1.6@bérYer6] Qfe%ﬁtt STRholKYLIDSS QLEESBdillinoﬁégyﬂ)@nzene

and i sopropyl nyristate); ethyl ene oxi de adducts of
sulfR8RPLP 19 S4&H BewhgRYdr wakgnol and any conbi nati ons

t hereof .

The polyurethane oil phase comprised 86 percent by weight of Acclaim™ 8200 (polyol),

2 percent by weight of Carbowax™ E1000 (polyethylene oxide), 1.5 percent by weight of
Tegomer™ 3403 (polyether 1,3 diol), 0.25 percent by weight of Irganox™ 245 (phenolic
antioxidant), 0.8 percent by weight of dipropylene glycol, 9.45 percent by weight of isophorone
diisocyanate. The ingredients were mixed together, and reacted in an oven at 80 °C. for 6 hours
before it was cooled to room temperature, 25 °C., for use as the polyurethane oil phase. Seed
dispersion 1 had a Vyyeay 0f 0.49 um, the diameter of 90™ percentile particlesize is approximately

0.82 um, a polydispersity (Dv/Dn) of 1.38, a solid content of 52.81 percent, a viscosity of

approximately 5400 cP measured by RV4 spindle at 20 rpm.
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Further, if the hydrophobic phase is self-emnulsifying

by inclusion of enulsifying nonionic, cationic, or
wW@i0on#sooyr oups, then an external surfactant nBYT/O8200H§45279

not be necessary. Additional exanples of nonionic

surfactants include pol yethylene glycol fatty acid

nmonoand di esters (such as PEG 8 | aurate, PEG 10

ol este disPEGoS2 & Bl Bl sfon NGNdPEG Lebih&lt iRk @hEDow Chemical
pol yet hyl ene gl ycol glycerol fatty acid esters (such

Coﬁ?aﬂa E\@dé}QhegtlréﬂéﬁﬁrYé Ut ARreab e TRNE R g?h?age Bla¥G8E Ydlymer. Seed
earate al cohol -o0i|l transesterification products

dlsée?%&h%ﬂ%?s ﬁ%%n%?o %‘?1 0[ tellalmetfP %FQ % e}d'elngll ?Qltu@k: sB0 95 dagprommately

corn gl ycer és); polyglycerized fatty ac

024 RS f gl pef%&ééﬁ%%gf ﬁ?ﬁé&?l PR ARSI Sty of

as propyl ene gl ycol npnol ayrate); nono- and
ap%ﬁ%ﬁ%%gfp&BQ“?%E?H”Q@V@ﬂ?@g??ﬂoﬁ@ﬁooleate and gl yceryl

| aurate); sterol and sterol derivatives (such as

choYesd fisPeapipn 3 &gy Iolxokhingsaga ispgesion C@%*P@i'l%g 2hey/ percent by weight of

et hyl ene glycol sorbitan fatty acid esters (su

Velgy S GHE (st Rl CePe PEGY 2Urc B of UcK 350 (C24-
nonol aurate); pol yethyl ene glycol al kyl ethers (such

C22&tpradB 630k pércat he weghdof PRG 2 Bewltdespesplondtiaes Vincas@fdh¥o4 [im,
esters (such as sucrose nonopal mtate and sucrose

the Win@ted df 20 ePercepole paitibllsead gbyedhatal RYR4 phenpdlgdif@isah (Dv/Dn)
as PEG 10-100 nonyl phenol, and PEG 15-100 octyl

of PEEARbLIEIMARNY 6f TVYeXYRT Mlaar@oml oY @%Praﬁﬂla&lﬂne cbln@kared by
copol ymers (such as pol oxamer 108 and pol oxanmer 182);

Ryhgﬁﬁﬂbalgp@ﬁﬂ fatty acid esters (such as ethyl ol eatea
and i sopropyl nyristate); and any conbi nations

t heg @ hispASiah & ionabo 8PP 16&IneH MRS d1RMlical Company, and the
surfactants include fatty acid salts (such as sodi um

intdr R E)ﬁ’ésg isAR%re3Qbh 'ﬂfﬂdlué’tlwbrf }Blls RGRT &8 x?)resupét4 M, ABL1t180. Seed

(such as sodium chol ate and sodrunr auroch 1e)
dis é}‘ﬁ&Pﬁ‘R Gy aciqf, %gf gjln§ ttfesc#%tﬂ %te;?]é? Wi
yI€ne-1 osp car oxyIates
as her ca Iat s and rrc crd es
atﬁlﬁ(d) @6@1“&/ éé’P yg’é% m%@)’ {Pr) gk i yht S@E %‘Eﬁr i percent, and
Iactyllc esters of fatty acrds and proPXIene gl ycol
a Vléi‘ﬂsﬁhp%pprommately 4400 cP measured by RV4 spindle at 20 rpm
Seed dispersion 5 is a polyester seed comprising 11.3 percent by weight of Fine Tone T-
RM-70 (low molecular weight biosphenol-A based polyester), 1.56 percent by weight of
Rhodapex C0O-436 (ammonium nonylphenol ether sulfate), 5.54 percent by weight of toluene,
and 81.6 percent by weight of water. Seed dispersion 5 has a Ve 0f 0.380 pm, the diameter of
90™ percentile particle size is approximately 0.501 um, a polydispersity (Dv/Dn) of 1.11, a solid
content of 18.4 percent, and a viscosity of approximately 10 cP measured by RV4 spindle at 20
rpm.
Seed dispersion 6 is a an alkyd seed comprising 44.19 percent by weight of Deltech™

300-70M (long oil soya based alkyd), 3.83 percent by weight of oleic acid neutralized with 2-
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sul fates and sul fonates (such as ethoxyl ated al kyl

sul fates, al kyl benzene sul fones, and acyl taurates);
w@bkwylys9er yl , and al kyl -aryl sul fonates and phpGSpH810%045279

and any conbi nations thereof. In certain enbodi nents,

the surfactant, that is, the stabilizing agent, can be

a pol ar polyner, having a polar group as either a

dinfeRHYRMQRBENh 0], Gl 98 HadedTB ) QBhe of Wht@X SBIRI @dp¥rsion 6 has a Ve of 0.355

enbodi ments, the stabilizing agent conprises one or

um(RE QiaRRleR b W ﬁé%ﬁt‘hé B§rt1c1@ vt ﬁglpﬁroff?ﬂa?erly @)M%Hh&’m aspd didpefsity

a conononmer or grafted nononer. Exenplary polyneric

oZpRfir S 2%'%1@%?@%%&f3§?%ﬂ%§“? o 25 foh ol it o0 or

o SR SRy comer o al i‘bgiaf‘{“gﬁ{et? .
ava‘?’ﬁDg\élsger?l?‘bzfsé ﬁg?cgﬁwéﬁfyfa%mwé%?@msﬁ yg@é%h@i’ 5362 s

SRS AT BB Be T oh PO PR ERL o 589, 100 percent

by Vb %M n@@ B 9%@@&%&@6@%&@%nﬁ?ﬁd&éayersion7 has a

Clher exenpl ary pol ynegic stabilizing agents include

Vil 0184 st the finelesot 4. Detcaiiepraticle pigs is approrimpesly BEAY wm, a

copol yrmer, ethyl ene nethyl nethacrylate (EMV), and
polgdispersetpi éDb(@[ng/pf a6r ydid softERAY 540K Ipeticent, and a Viscosity of approximately

et hyl ene-carboxylic acid copol ynmer may al so be used.
350T¢thmenshiad bn§ Vésdindlaray2Giponl. | in the art will recogni ze

that a nunber of other useful polynmers nay al so be

us etked Gspasios B & diliconngeed genprsingvet8 prayeniy wsgd of DC 200 350 ¢S

i nclude, but are not limted to, long chain fatty
(pohdinkshydsilok ated | . Fymirabnstal we gihad Brg™Mf35oht p&ctn b Geigar ddrij™ 30

atons. In other enbodinments, the long chain fatty acid

(ladéth F4Qt 0V fRededk tSaldighray whal eScbd aiRpetdod ®h4Q CALROM. 564 um, the
atons. If the polar group of the polymer is acidic or

dla}?léi%{' &t Jom @ﬁgzlﬁfl@par&a@ siPO%ks ﬁ?ﬁrﬁklﬁlaﬁ d pﬁh rh%o%gl%ﬂgrsﬁ@bbv/Dn) of
be partlally or fully neutralized wth nedtral izl ng

12.§,gdes|3 id E&tén? M‘ﬂ@@ %el%gl{t, a‘%ﬁB%‘éb&g of approximately 300 cP measured by RV4

spindle at 20 rpm.

Seed dispersion 9 is an alkyd seed comprising 66.99 percent by weight of Deltech™ 300-
70M (long oil soya based alkyd), 2.08 percent by weight of Tergitol™; 15-s-30, 30.93 percent by
weight of water. Seed dispersion 9 has a Ve, 0of 3.98 m, the diameter of 90™ percentile
particle size is approximately 14.411um, a polydispersity (Dv/Dn) of 57, a solid content of 69.07
percent, and a viscosity of approximately 125 cP measured by RV4 spindle at 20 rpm.

Seed dispersion 10 is an emulsion polymer seed obtained from The Dow Chemical
Company under the tradename UCAR™ 169. The internal phase is high acrylate, and vinyl

acrylic copolymer. Seed dispersion 10 has a Ve, of 0.373 pm, the diameter of 90™ percentile
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Pfoez%}ﬁfe*a Hifsis %ﬁﬁ%@dmﬁb At 46 LS P E2RE gl SBed dispenion 11
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appsexabitelyZi2h gP aeatnd hyfR 6hspingde 430 rpiThe sur f act ant can
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adjusted to achi eve a conposite dispersion having the
purtesliwiehch geappumip, aifid the setl diypersiop habpum@ddiseond 500 D Isco syringe
hydr ophobi ¢ phases and percent solids. The di sperser
purG@IThb urfadyan st ad fco@piuiiid 60 p&rtent BN elRHOMBrij K Gausdlied), 50
as an | KA hi gh-shear m xer, centrifugal punp, or Qakes

perteédit By woiloBit @BHFIMNET (lauldte23)paspainbédga @hedt Recedi(GPET. SMbdel 500 D
can be used to help control the particle size of the
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conditions are reported in Table I, the formulation components are reported in Table II, and

evaluated properties of the inventive composite dispersions (ICD) 1-5 are reported in Table III.
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Inventive Composite Dispersions 6-10

Inventive composite dispersions (ICD) 6-10 were prepared via a 2” diameter Oakes Rotor

Stator Mixer spinning at 1300 rpm. Deltech™ 440-50M (all soya alkyd, meets TTR-266D, type

IV) base hydrophobic phase, was pumped via a gear pump from a heated tank through a heated

line at approximately 80 °C., and the seed dispersion was pumped via a Model 500 D Isco

syringe pump. Oleic acid was pumped via a Model 260 D Isco syringe pump. A 25 weight

percent solution of 2-dimethylamino ethanol (DMEA) was pumped via a Model 500 D Isco

piston syringe to form a surfactant for the alkyd oil phase, and the deionized water was pumped

with a Model 500 D Isco syringe pump, which may be required to dilute the hybrid down to
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1 2 (P2/P1) (cP) | Method
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ICD 6 0.521 0.4 1.5 3.75 67.84% 9080 | RV4,20
ICD 7 0.767 0.4 1.8 4.5 67.77% 8760 | RV4, 20
ICD 8 0916 0.4 2 5 70.06% 5830 | RV4,20
ICD 9 1.277 104 2 5 72.88% 6940 | RV4,20
ICD10 [0.582 |04 1.8 4.5 68.56% 2250 | RV4,20

Inventive Composite Dispersions 11-13

Inventive composite dispersions (ICD) 11-13 were prepared via a 4” diameter Oakes Rotor

Stator Mixer Spinning at 750 rpm. Finetone™ T-RM-70 polyester base hydrophobic phase was

pumped via a Nordson Versablue 25 hot melter at 90 °C. A seed dispersion was pumped via a
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ICD 11 4.121 0.2 10 50 63.3% 140 RV4,20
ICD12 | 2.583 0.2 4 20 62.61% 70 RV4, 20
ICD13 | 0.623 0.5 1 2 62.56% 3850 RV4,20

Inventive Composite Dispersions 14-25

Inventive composite dispersions (ICD) 14-25 were prepared via a 4 diameter Oakes Rotor Stator
Mixer Spinning at 800 rpm. A hydrophobic phase consisting of 99.5 percent D.E.R. 331 liquid
epoxy resin and 0.5 percent Poloxamer IF108 (ethylene oxide propylene oxide block copolymer)

was pumped via a gear pump, and a seed dispersion was pumped via a Model 500 D Isco syringe
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Inventive composite dispersions (ICD) 26-27 were prepared via a 2” diameter Oakes Rotor

Stator Mixer spinning at 1300 rpm. The base hydrophobic phase comprising 97 percent by

weight of Deltech™ 300-70M (long oil soya based alkyd), 3percent by weight of Tergitol™ 15-

s-30 (secondary alcohol ethoxylate), which was pumped via a gear pump from a heated tank

through a heated line at 50 °C. The seed dispersion was pumped via a Model 500 D Isco syringe

pump, and the deionized water was pumped via a Model 500 D Isco syringe pump, which may be

required to dilute the composite dispersion down to lower percent solid content for some

samples. The run conditions are reported in Table XIII, the formulation components are reported

in Table XIV, and evaluated properties of the inventive composite dispersions (ICD) 26-27 are

reported in Table XV.
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was punped via a gear punp, and a seed di spersion was

punped via a Mddel 500 D Isco syringepunp. Aerosol (tm
W@09848905 percent sol ution of sodi um di octyl PCT/US2009/045279

sul fosuccinate in water and ethanol) was punped via a

Model 260 D Isco syringe punp. Deionized water was

punped with an HPLC (high pressure liquid

chr omat ogr aphy) punp, whi clrgpk Xiggui red to dilute the

hybrid down to | ower percent solids for sone sanples.

'he SzHﬁ?l@ondi T ONSSRATFISRAl €0 T Alky@Plo% R‘atet N€wWater Flow Rate
formul ati on componengyaff " eport ed hpmifP K, anf/min)
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Eﬁ?ﬁg?g%é%@“@% .anwr&?cﬁg conposi te di spersions

(1CD) 26-27 were prepared via a 2" dianeter Qakes
Rot or Stator M xer spinnin O rpm The base

hydr ophobi ¢ phase conpris
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ercent by wei ght of
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punped vi2a a
he dei oni zed
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500 D Isco syri

nge punp,

whi ch may be required
to dilute the conposite dilsaprX¥Von down to | ower

Model Go%dpgleehg™ 300-70M and
1tI™ 15-s-30

percent solid content for sone sanples. The run
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Test methods include the follow ng: Viscosity was
nmeasured according to the foll ow ng procedure. The

WO ®en$i99y of the di spersions was nmeasured w tPCEUS2009/045279
Brookfield DVII1+ visconeter with RV spindles,
primarily an RV4 spindle at 20 rpm For higher
viscosity sanples smaller spindles (RV/7 for exanple)
or |lower rpmset points were used. The particle size
di stribution was nmeasur egedinMetBodsoul ter LS 230 Laser
Li ght Scattering Particle Sizer, avail able from
Coulter Corp. The Size Ratio of the binoda
di stsst %%P@ﬁnqlgded]é?ﬁoﬂéﬂmﬁo be the particle dianeter at
t he maxi mum of the |arger dianmeter particle population

( P2yiseisity dadmbsufehacddadiid ©lig: BliSNRE Bfocdturd. hﬂler@ébm#r@f the
of the smaller dianeter particle population (Pl)

disPr8S§8Has nRUERLd With MBYoREe18 MM 8 ohR PV RV Qiifes, primarily an
wi t hout departing fromthe spirit and the essenti al

RVQtsﬁﬁlﬂlg Yt ﬁﬂphlh qfo?ﬁ’l her@%@sﬁ?%&rﬁﬁlgé ﬁﬁulllér spﬁrﬁiﬁ& (RUG ?or%;]%lg) or

made to t he appended alns, rather than to

IO“feﬁgp%g&It dnSReR fkgation, as indicating the scope of

Invention.\W Gaim 1. A conposite dispersion

¢ onﬁ{el psélftﬁga sifd d]clétllrg]lzﬁl'ﬁoﬁ gfﬁgmgésﬁﬁg rvlsdl ougtgf@%bﬁjr%% Ib?%t S%atten'ng

fIrSt I nternal ase conprising a first

PaI{I?l%: g avall"ﬂﬂ? %Io d(F(Iulitg heTgé’ ep Rgtlongfl tﬁ I&l&%déﬁf fs% bu}llgn is defined
ure

., pofy hane,

to lf%%l@y artldle amet? at heesrl:l%(rlmu gth(agz}r rghalmetteir pal%cle é)opu%z?tlon (P2) divided
; secon terna

by @18 2’%&81% %} FsROBS Bl e %@1&12? %f&?%f&#%%ﬁ%%ﬂ%% i
pr e ﬁ{;cl?fg 18\%B€%¥1ayal?fioefﬂ%yﬁog élf B Il“fII{sev!:/lt %ut departing from the spirit

and the essential attributes thereof, and, accordingly, reference should be made to the appended

claims, rather than to the foregoing specification, as indicating the scope of the invention.
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wherei n said conposite di spersion conprises nore than
60 percent by the conbi ned weight of the first
WO pioen#gab2 phase and the second internal phase, PEGRUSHA9/0H45279
conposite dispersion has a viscosity of |ess than
10, 000 cP neasured by RvV4 spindle at 20 rpm at greater
than 60 wei ght percent total internal phase, and
wherei n said conposite dispersion has a bi nbda
particle size distribution and a particle size ratio
wd@ghPl) in the range of 2 to 200. 2. A process for
produci ng a conposite dispersion conprising the steps
of :1 sel %&drﬁ}%si@eéikﬂeﬁﬁorﬂ&ﬁ@ﬁﬁﬁ%: phase conprising a
first hydrophobic material selected fromthe group
consi st g QbedidpflionIblpafe. pol yol efin,
Xy, emu

po:yurgthane, ep sion pol yner, polye§ter;
contacting sid TGy ?%5&%@?%*‘%?%&%‘@%0?& gyl selocted
frorg;i)%egér?@% co%ggt‘?n%iof ta{fc?{l},gsﬁ%ot?er 8?1&(?1'5{}19, gaglga}eglsagle %?gx emullg]i n golymer,

on; cont ac sal d I spersiron a
econd .internal phase conprising a second hydrophobic
m“ﬁ%%@ﬁ?%ﬁnéelected fromthe group consisting of alkyd,

silicone, polyurethane prepol ymer, epoxy, polyester;
t her eby fornpﬁ§n§§$ﬁm§%ﬁﬁﬁgF?éma$%B%E?P%n; wher ei n
sai d conposi te di spersion conpri ses re than 6Q L
per cent BT BB HESONBT S * $EORHE FIPPLC PRERFgerein said
hase and the second internal phase,  and erein said
sec GEPPEbig malsaplds ﬁiecﬁégmén @F§ Y CERFISHRS Pleleydy f{ligpne,
10, 000 cP neasured by Rv4 spindle at 20 rpm at greater
POly e RansPIERIDEIT: SHeFe &P PAWSKE i nternal phase, and
wherei n said conposite di spersion has a binpda
parti cl evhsrerpsaif] onmpopist fiPRTSIREORPHES 11o8) BasoGrergeat hygthe
(P2/P1) in the range of 2 to 200. 3. The conposite .
corgfyingslay $ghy ot Be Eibyt 1teiaal Phasgayd B seond insernal phaso, andipaad eqpposite
sai d al kyd
dispersion has aX/iscosity of less than 10,000 cP measured by RV4 spindle at 20 rpm at greater

than 60 weight percent total internal phase, and wherein said composite dispersion has a bimodal

particle size distribution and a particle size ratio (P2/P1) in the range of 2 to 200.

2. A process for producing a composite dispersion comprising the steps of:

selecting a first internal phase comprising a first hydrophobic material selected
from the group consisting of alkyd, silicone, polyolefin, polyurethane, epoxy, emulsion polymer,
polyester;

selecting an external phase comprising water;

contacting said first hydrophobic material with said external phase;

thereby producing a first seed dispersion;
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conprises the reaction product of one or nore

pol yhydr oxyl al cohol and one or nore pol ycarboxylic
w@eioda489m t he presence of drying oil. 4. The chPepUSI00B045279

di spersion according to any of Clains 1 or 2, wherein

sai d pol yhydroxyl al cohol is glycol selected fromthe

group consisting of ethylene glycol, propylene glycol,

di et hyl @BfadingGal fird kde@lanyptSioE astl ¥&Qbnd 1h@hfaﬂ§£ahw&&rpelsmg a
gl ycol, pentaethylene glycol, hexaethylene gly

secbﬁfﬁ}@ﬁfpﬁ&‘l&@ RReBhYeREEed BEHARL QM&&%&%M laikyd, silicone, Folyurethane

nonaet hyl ene gl ycol, decaet hyl ene gl ycol, nheopenty

Y581 epl MoBe@bs; 1, 3- propanedi ol
me%Ly-d ﬁ%tkylgg e%hyl hexane- 1, 3- d|oI 2, 2-di net hyl -

1, 2- pr opgs , 3- propanedlm
% ?Dg lelmln%sa% Mpogftebcﬂ éﬁé}sw

2-et hyl - obuty 3- propanediol, 1,3- butaned|o
wh%regl glldtcglt% gSllnt‘gltdﬁg%mglip h rggsgrﬂlé Ith n%OSJeJ%g acg)o bined welght of
the%l’rsi 1n(igrﬁlﬂ%ﬂ )é)%gcﬁ g{ qg(;o {j-: ﬂl%rPal :thégse G lw%lgl%ﬁlaSQFddco%EQt%rzi?spersion has

a V]ﬁcojit%,o{ le%sr an’zll)() OOb ﬁ gsrl]ltreadﬂoa/b \?A %’Pén le .'ilt 20 6pm a %reate tha[n 60 weight
perﬁ%lg gagélﬁig%? &%%seg%ﬂrvﬂ}g%:@ s\{a? (?J?%S?Ei}ﬂl S(%FI%}%% gﬁgtllmodal particle size
dispRp G P peara s R Lot Earbiacte ™ Wi 1ol

gl ycerine, glycerol, trinellitic anhydride,

pyronel litic dianhydride, dinethyl ol propionic acid,
and the |ike. 5, The conp05|te dlsperS|on accordi ng
y3 of dihgppopity Hispersigiaqeaidiede pry (Bc(gr year t?é%y‘l“ileéel%éfilﬁi alkyd
|s sel ected fromthe group consisting of phthalic
conprisgs thergpagliqn paequat ofonsgl ere ReIYBYdrpxed plepiph prEons ¢ ghore
succinic acid, adipic acid, azeleic acid, sebacic
polygarpxyliceicidstin Mg ipresense PHAryingtoHlachl or opht hal i ¢
anhydri de, tetrahydrophthalic anhydride, dodecanedi oic
acid, sebacic acid, azelaic acid,
1, 4- cycl ohexanedi car boxyl i c acid,
1, 3% cyc |'lhh ex@mpesds diapdysjmyqlchrdmgit@ anypof@-laims 1 or 2, wherein said
napht hal enedi car boxylic acid, glutaric acid,
polginhlyaky] deshot heheolf seleand fremtier gothemeiedng @ ethyleee glycol, propylene
conposite dispersion according to any of Clains 1 or
gly@ql, didrbylencrglgai, dridiyi¢mreglycol, tetraethylene glycol, pentaethylene glycol,

hexaethylene glycol, heptaethylene glycol, octaethylene glycol, nonaethylene glycol,
decaethylene glycol, neopentyl glycol, glycerol, 1,3-propanediol, 2,4-dimethyl-2-ethyl-hexane-
1,3-diol, 2,2-dimethyl-1,2-propanediol, 2-ethyl-2-butyl-1,3-propanediol, 2-ethyl-2-isobutyl-1,3-
propanediol, 1,3-butanediol, 1,4-butanediol, 1,5-pentanediol, 1,6-hexanediol, 2,2 4-tetramethyl-
1,6-hexanediol, thiodiethanol, 1,2-cyclohexanedimethanol, 1,3-cyclohexanedimethanol, 1,4-
cyclohexanedimethanol, 2,2 4-trimethyl-1,3-pentanediol, 2,2,4-tetramethyl-1,3-cyclobutanediol,
p-xylenediol, hydroxypivalyl hydroxypivalate, 1,10-decanediol, hydrogenated bisphenol A,

trimethylolpropane, trimethylolethane, pentaerythritol, erythritol, threitol, dipentaerythritol,
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oil is selected fromthe group consisting of coconut

oil, fish oil, linseed oil, tung oil, castor oil
w@oiwosserd oil, safflower oil, sunflower oil,PCDYR®AN045279
oil, and tall oil. 7. The conposite dispersion

according to any of Clainms 1 or 2, wherein said
silicone is polysiloxane polyner. 8. The conposite

sorBitcy F}ﬁe[niit@ln gl?@&ﬁé cglﬁgrdl QriABYi O hnHeHAddTByrdmeNitid diaWh&Ikigé,n
sai d pol ysi[oxane polynmer has a backbone conpri si ng

dinfE12FroPBhie alid Anl Fhe)ike: O - ] repeat units where the R
group is an organic noiety selected fromthe group

consi sting of nethyl, phenyl, polyether, and al kyl. 9.
The conposite dispersion according to any of Clainms 1

r 2, Whgp %brﬁ Sak leﬁé?élb!éédc% Qo B HPLinds§ ok bNERrein said

branched rossl ked. 10 he conposite di spersion

polg&ﬁ%&?ﬁcnﬂl& L(S) G ﬁgonqﬁfg?%ll%:lcoﬁglstég Y\’gﬁﬁlglllcnacftﬁhglelc af01d fumaric

efinis se ecte consi st’i

amﬁt %Lt%?ﬁ? altd, S%ﬁ s eoiﬁe £d1%18 ? R ya!zgl g?sgg?c?co c]r‘;gcr%)h hahc a01d

tetracql?or(é]?qlfthahc an Cykc)ingg qarah{/]clsrolgl?hahc far}t@dnde do enPnealflc %d seba01c acid,

i'on-accordin
|on react

et RSt #?Sz%@ﬁ%ﬁﬁ%ﬁ%ﬁ?ﬁfﬂ& B ¢

nonf e engBaF e B ar BT G abfeies oo ®
coating, plastic coating, adhesive, sealant, viscosity
nodi fi cati on agent, binder, lubricant, and the I|ike.

6. The composite dispersion according to any of Claims 1 or 2, wherein said drying
oil is selected from the group consisting of coconut oil, fish oil, linseed oil, tung oil, castor oil,

cottonseed oil, safflower oil, sunflower oil, soybean oil, and tall oil.

7. The composite dispersion according to any of Claims 1 or 2, wherein said silicone

is polysiloxane polymer.

8. The composite dispersion according to any of Claims 1 or 2, wherein said
polysiloxane polymer has a backbone comprising one or more [-Si(R ), — O —] repeat units where
the R group is an organic moiety selected from the group consisting of methyl, phenyl, polyether,

and alkyl.

9. The composite dispersion according to any of Claims 1 or 2, wherein said

polysiloxane polymer is linear, branched, or crosslinked.
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10. The composite dispersion according to any of Claims 1 or 2, wherein said
polyolefin is selected from the group consisting of ethylene based polymer, propylene based

polymer, homopolymers thereof, copolymers thereof, combinations thereof, and blends thereof.

11. The composite dispersion according to any of Claims 1 or 2, wherein said
composition is a reactive coating, peelable coating, release coating, anti-fouling coating, fabric
coating, paper coating, metal coating, wood coating, barrier coating, fast drying coating, concrete
coating, plastic coating, adhesive, sealant, viscosity modification agent, binder, lubricant, and the

like.



