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STABLE THERMALLY COAGUABLE POLYURETHANE DI SPERSI ONS

The invention relates to inproved heat coaguabl e
woabos6o2t hane di spersions . Pol yur et hanes ar erorasumed44942

by the reaction of polyisocyanates and polyols or

pol y SHERRRNNESCY ?@Lé”ﬂéﬂ{rﬂjﬁﬁﬁxﬁ? 0988brrsTONS

Aqueous I spersions o yuret hane particles

known. For exanple, U. S Patent Nos . 2, 968, 575 and

3, 294, 72Fbgedovicné iaquaeds tes| mewe@i §J|@@rt5|qmaguable

od Hel Sed Isdy &% Separ at el y added surfactant. These
pol yur et hane di'spersions are commonly referred to as

externally stabilized. Because of the externa
surfactaﬁleMMGﬂhdmﬁsiageverpdaspdcbyi$hsohabb¢ﬁqm of

‘f‘ﬂg} Qald NS, t Si ons have

PGS prggertles su ﬁﬁg% 3&% %Q%ﬂé qorpounds having

an esitstvan dyy qrSemsn)U. SAdRatoent dﬁkmerﬂs,lﬁﬁﬁs 51 parld/urethane
598

2 T th f t em
o T IS AT OO U™ Y b 57
anicnt3gr2sal, Im@tcmydngz{mj aﬂjl.ﬁaﬁjl’ss |pm:y#1mj@@ railcbmrslbﬁ@
A t [l tabiliz ane. di erS|o
aighe e Y anAs e Ut S Uty
pdlwx@aiﬂayne)rdmmm Ia)teh)ddﬁrﬂﬁiﬁlly C‘rdi&ﬁ‘i@ﬂ tQH %IOS

W t hi uret hane of the particles dispersed in
X )ﬁdﬁ A%x MAEYSS HorditehiseGeierhauysfactant,

whS loabibhyi Z_(t% ﬁ;@wra@ﬁwte i¢ HRALYIRNS rARRASSCIdRBA AP made
U.S. _Patent, Nos. 3,905, 929 and 3, 920, 598, whi ch

£ 0B {4155 S SHERAT SIGnFe fiRyISe FeSBhaefe PHORE T HASH $udtomisc

delc&*e%lrsré@i o igtcalid ized spahvy qidaane UC“SS PEIHRNS 1@&

own and are described in col 5, lines 4-68

4 Qﬁ& é@ﬂ apd 3,i%ds 5P8nd 2 of U.S. Patent No.
6, 231,926 and U. S. Patent Nos. 3,412,054; 3,479, 310

and. 4, 06005%tmedy the aforementioned problem with

externally stabilized polyurethane dispersions, internally
stabilized dispersions have been described. An internally
stabilized polyurethane dispersion is one that is stabilized
through the incorporation of ionically or nonionically
hydrophilic pendant groups within the polyurethane of the
particles dispersed in the liquid medium. Examples of
nonionic internally stabilized p@lyurethane dispersions are
described by U.S. Patent Nos. 3,905,929 and 3,920,598, which

contain pendant polyethylene oxide side chains.

Ionic internally stabilized polyurethane

dispersions are well known and are described in col. 5, lines

4-68 and col. 6, lines 1 and 2 of U.S. Patent No. 6,231,926
and U.S. Patent Nos. 3,412,054; 3,479,310 and 4,066,591.
Typically, dihydroxyalkylcarboxylic acids such as described
by U.S. Patent No. 3,412,054 are used to make anionic

internally stabilized polyurethane dispersions. A common
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Typi cal |y, di hydroxyal kyl carboxylic acids such as
described by U S. Patent No. 3,412,054 are used to

worhe/aei2oni ¢ internal Iy stabilized pol yuret haReT/US2005/044942
di spersions. A commonnononer used to nmake an ani onic

i ntern iLZ &t r
%ﬁ?ﬁﬁrﬁ%é%pg%gﬁ%ﬁ%cggcggl%%mmwyﬁggrgifﬁg §§9§%g§ﬁg%le
pobphyetriedhandi sihepeicnohs Givethebploteriphed 2@1d (DMPA) .

|nEregEate textiles or fleeces, make fiber filanments,
make t hi r I V&S
make  nor ﬁelhg %+%‘g§?ie%o%om&%%r&exam%? h%ave
besgndentccibed BoabmbregdadespexSlbﬁs arefkaewpst ompke fiber
at sensit der at a S rt
i D ES o heC BT S LEY & R L i bap ay S Enenitb} 8f (LELE8s) and
makéSM@iﬁnéﬁfﬂcﬁehelyharhadgeoannngs othydespmplec the
et ene i.ns needed to_mm a_stab
no%a%%bﬁé L sﬁE?ﬁ%gﬁze% &ISRAF AT RO TS gﬁ@ 758 b€ neat
seﬂ§§€iV§e§t&mbﬁ@fﬁﬁb|teﬁpégaabkesaqbeﬁuarpmbyasemhdaefrom

di spersion in whig ol yur et t
gL am e by B koS R BRELRERE RELLLPLERCNALE co che

1a£88PeRsHhta8d hbardpapersi pploenhglagcaoxetiecthaliyteneeded
dissolved in_the water. However, the coagul ati on point

to(rekperaf irh} ScRAVRBESHELERFLELER Wi t h accuracy and
changes during storage as described in U 'S. Patent No.
4,888, 379 sef paebng k6. Cerpom, Publ debedibpecaf thatnably -

2,659,617, which is equivalent . to U S Pat
coagpaBle7aqurpre P@é@ﬁ??&haeesdlﬁa?gﬁﬁoﬂo1n4wgég%3F§e

pomgﬁgétﬁgﬂeaﬁaégﬂ%9é§ hheemabky saaguablaadi spaisi apd
ere | yuret hane particles have. internal ionic

nOBLPRAG! BHE LaRHAE CWEPBPOSEEbRE D 5P PeAEPSEFAPRaRERtains an

el%k@?glykéhdﬁ s%h%%@fQEYE%edW§§@EVedeWeb@Q waher coagulation
ecause of e high concentration of |ower nol ecul ar

poietgltemresptyselblcanspeci be, adisshetnyiridécrisrcy and
ch%%?%g AL SPAESLeRTaWd hesSukberibeam:ipoor. shr eaeehiceso .

4,888,379 referring to German Published Specification
2,659,617, which is equivalent to U.S. Patent No. 4,293,474.

More recently, U.S. Patent No. 4,888,379 described
an aqueous thermally coaguable dispersion where the
polyurethane particles have intermal ionic surfactant and a
water soluble polyether urethane along with an electrolyte
dissolved in the water. Because of the high concentration of
lower molecular weight water soluble species, a coating made
from these dispersions will suffer from poor properties such

as low moisture resistance.

Consequently, it would be desirable to provide a
thermally coaguable polyurethane dispersion, that avoids the

problems of the prior art, such as, storage étability,
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as | ow noisture resistance. Consequently, it wom d be
desirable to provide a thermally coaguabl e

woabosiees2hane di spersion, that avoi ds the probPemgsefos/044942
the prior art, such as, storage stability, varying

vagggglg]eg% L§aner %Mb%rw&%e%%eﬁg%t%&g 0@hkNgSaha Vi ag

_ I'sture resistance. The invention is directed
havéngorpdueteHaneiditsper siegastahge -di spl ay coagul ation
at substantially unvarying el evated tenperatures even

after beipg SEOBAY:gh HAOM:LRMRRKALY ©ohgh ARk naxlended

tinme. In-addition, e pol yurethane dispérsion may be
diespedstionsakbatodicpdey codurdd tdens ity sabsitangs adilivh

RS, ALLUE onfler bIRLEAIALEOR A BYCERI IR It rea at

oI St Ure resistance conpar
roble iemipley at 0agu dblre apo leguneaidedin & idies pe i adislitifrf,i dte

spect .of the invention_is.a st th I .
Do e SR AP EET o a5 LRt COErrS, e tigeg, reauced
dehl@\édt@g latxitemir?@ an téx eerliall asusfraticantre , awre liegimegaytae i on
and p yr et hane particl.es, wherei.n. .the pol yuret e
Layeres g’i S 0Gr é“‘@&ﬁ%ﬁds &e 1&%%%grﬁs&rﬁ%eg Cﬁg‘]p)?rl?%alou Pther
theirdtana v keladasiel hylene atiade @isperisdons .anount tha
is insufficient to render a stabl e aqueous

I th di [ [ he.ab \
Cir Y act o SRS oPRPRE ROt R ABVETGACB iend SECRVLENG

t}fﬁﬁn&qwﬂidoalg@be)ll@f oo IRRIT® theaieco XMl gealsierhdoeme: iexirde  water
aving_a mol ecul ar wei ght of 400 to 1500, .noni o
haygngethipreis 6% @é‘tﬁr&% SHTHGE ARG o2 S g 6t and
pA QR A 13RO R G Aty difererf poSuiidtdatg Yadttieles
thermal | y coaguabl e di spersi.on has substanti Iuy
% RATHE b & u Pa it refse & myuw@agt%%%@, Sufittad has
et ldn PY:NAGS AN il drPnRGdeld adsatofi & iiFRsuHA issicand to
aspect of the invention is a nmethod of ) .
render a stable aqueous polyurethane dispersion in the
absence of the external surfactant wherein at least a portiomn
of the ethylene oxide units are of a mono hydroxyl
polyethylene oxide having a molecular weight of 400 to 1500,
nonionic polyethylene oxide diol having a molecular weight of
800 to 3000 or combination thereof. Surprisingly, the
thermally coaguable dispersion has substantially unvarying
coagulation temperature upon storage, while still being

stable for long periods of time.

A second aspect of the invention is a method of

forming a moisture resistant polyurethane article comprising:

(i) heating a polyurethane dispersion to a
coagulating temperature for a time sufficient to form a
coagulated polyurethane article, the polyurethane dispersion
being comprised of, water having therein an external

surfactant, an electrolyte and polyurethane particles,
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formng a noisture resistant polyurethane article

conprising: (i) heating a polyurethane dispersion to a
woaemce2ik ng tenperature for a time suffici ent PCO/US2I0BM044942

a coagul ated pol yurethane article, the polyurethane
whgkgi’ﬁﬁﬁr‘at}%ﬂgemaﬂé' p8fcobieWabel BaMpPIsEAeEEi § an

external surtactant, an electrolyte and pol yuret hane
nopaotichbiewhelginethangol §dflet hane particles are

ﬁonprisedhof a noni oni zabl e pol yurethane, and (ii)

eating e, C . at.e 0 i ]

Second t bhpbr AE0r SESher Far et F e Poh Bor rrand prffigle to
a estendakespetattart sanll shakeast lgagsr & parsiophef the

| ectrolyte_forma_wat [ ubl TRAU LSPp
engfﬂ? ?ﬁggﬁSiSgﬁrgﬂgegﬁsggégkpglgagggﬁgngga?P%c%géggrOlyte
fothi adwaspectingbltbeei noepbiind dsspepskguwéthanethe moisture
article cogpris of coagul ated pol yurethane particles
reSFS%ﬁEtfPP uggggéPeoPr? Féernvention. A fourth aspect
of this invention is a polyurethane article nade by
t he net hadthirtihaspecondfashecinvénthos iavenppbymurghbane

Ql yur et hane di_spersion is. useful for i [
arPRsl et GBTPALETch e cOAPP 260 p B UH eI RS T ICies of the
£ipekyuepllane rdicsper shoenttiehhod and pol yur et hane
articles are particularly suitable for use as

coatings, lam nates, inpregnating texti.les,. syn '
Ieather,Afﬁg%FE%eaFQ§ﬁ§ & dtﬁﬁg ﬁﬁﬁgn?&Pnc&Eh%oﬁ?ﬁ&hgethaﬂe
aryfdee awaRNly @hebaekihags offorthie xidondaagpralt- béx thlie
. flooring systens. The invention is a shear and shelf
ln§@§5ﬂ@nthernalIy‘coaguable pol yur et hane di spersi on.
St abl e neans that the di spersion staying undi sturbed
aftb er 2 weekpolyukethateedibptredaguliat eseful for
substantially alter .i [ [ [ [
applicatrlons l%lat tyrpilcrz];llri%fr tl'lla%rleeu IJ'.ielzoerdl \So %/%?flett)flane. The
polyurethane dispersion, method and polyurethane articles are
particularly suitable for use as coatings, laminates,

impregnating textiles, synthetic leather, flexible foams and

the like for cushioning underlayments or backings for textile

and non-textile flooring systems.

The invention is a shear and shelf stable thermally
coaguable polyﬁrethane dispersion. Stable means that the
dispersion staying undisturbed after 2 weeks or more does not
coagulate, substantially alter in particle size or viscosity
while still coagulating at substantially the same coagulating
temperature after being freshly made. The particle size is
substantially altered, generally, when the mean particle
diameter on a.volume basis increases by more than about 100
percent. Similarly, a substantial alteration of viscosity
is, generally, when the viscosity increases by more than
about 50 percent under a given shear condition. A

substantially same coagulating temperature is, generally,

-4
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while still coagulating at substantially the sane

coagul ating tenperature after being freshly nmade. The
weanteiosd4si ze is substantially altered, gener 8CTAS2005/044942

when the nmean particle dianeter on a vol unme basis

whéﬁééﬁ%ﬁ??g?ﬁ%??ﬁgntE@ﬂp@ QUhrd09sPgECeRL Syt hah! ¥, <@ of

. erationof viscosity is, generally,
thehénithelvisegsilayibnctemsesabyraopétead weeks 8§ storage.
percent under a given shear condition. A substantially

sanme co i e j e
congul at PoRCCERGLY ay e P PLndfalRERbE-EGH B8, g mean
pairpiitiel séaaguhati as henperet bhenabbent2 dfepkscent larger on

t . Pref bl t ' i
o GhIFRE pPERLe, Bk, e BRIAIE Al SRECSLEN AR atea <o
thpereephllangele agan yaltidelaveiage babiespaftéclewsize may

weeks of storage conpared to the freshly. e .
bepQ?FFE@én§gze%%¥hgxggpﬁﬁcl%ysﬁz yﬁﬁ?l§e¥é§EErﬁg%§g?rlng
teﬁghigﬁ@quﬂogﬁypgeﬁﬁ&@mng,ltgbtmeaatpamtﬁglbesﬁuque.no

re prefera ,. the nean particle size is,.no re
mOFRaf@BOAPOBE HOr BERCERnd HOs FOFLe PEFRETIOMY AEsfioSt about
5022%@?@ Qﬁﬁ_f@%ﬂ-ts_t&@:ifng%llhet E?ﬁshmg feeshheafpdermdale size.
particle size. Simlarly, e viscosity is preferabl
Sigd lpady  abbet VAGGOSIdINtS REFESH ¥k3%l?°§% ﬁ%%P% 4
pedbut 3RoRer peRircaRth 1Dl Rogfkebadly a3t MRslcealtoundBhost
percent |larger than the freshly made viscosity.

PresSraprat itr S@SEniseduteRl, PERERts d6HIEF T5AR ifen £Eg=h1Y
ma@%r G8RLoRh thhe i U @logy $RFd YAl fibodlivRels @haore

_ storage. “The coagul ation tenperature after 2 weeks
visfcostiovags i thdme 1i0s Rerskatasity thie Hid tagdutvisses1ty after

9 %treﬁtspggf el y, iy 3aC . and nost preferably
“ W thi

n about 22C of the freshly made coagul ati on
tenperature. In a_nost preferred enbodi ment, the
coagul at Tbe cerpelatirs, tapperatiseneékserol WeeESoPt

st Y RIS LM Ghi ekt d1aCuafeHibe dgRshlaec, more
preferably within 3°C, and most preferably within about 2°C
of the freshly made coagulation temperature. In a most
preferred embodiment, the coagulation temperature, after two
weeks or more of storage, is within about 1°C of the freshly

made polyurethane dispersion.

The polyurethane dispersion is comprised of
polyurethane particles of nonionizable polyurethane.
Nonionizable polyurethane is a polyurethane that does not
contain a hydrophilic ionizable group. A hydrophilic
ionizable group is one that is readily ionized in water such
as dimethylolpropionic acid (DMPA). Examples of other
ionizable groups include anionic groups such as carboxylic
acids, sulfonic acids and alkali metal salts thereof.
Examples of cationic groups include ammonium salts reaction

of a tertiary amine and strong mineral acids such as

~5-
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made pol yur et hane di spersion. The pol yuret hane

di spersion is conprised of polyurethane particles of
waamiemaizabl e pol yur et hane. Noni oni zabl e pol yuPerhanms/044942

is a polyurethane that does not contain a hydrophilic

pHANEAN & QP A AUHORU A & AN AR U |6 Wrong
that 1s readily 1onized in water such as
onfarsitchydalder oyt dn o erd il IDVRAL | s Bkl e ST T Bithiez ing

i_oni I S A [ QN C :
24 Ftoh USROG R R hdfiges (sor
exsaidlse t IBar eof .ClEBxanpl es of cationic groups include

amoni um salts reaction of a tertiary am ne and strong

m ner al i d . S r] id, | furi id, .
hydr ohal ?f@eaifﬁo sli%glﬁ%s r geng)%gﬁ)élgﬁ%glagl& gls%solré%l&l%%e oxide
urrisac tirm renmantowst tddd e g aims uni Zi aigeratg end sresutdr a8 stable

Cl-C 6 alkyl | i des..or benzyl .hal..des .(for_ ex l.e
AGSRS HGLY LIS MO B hoTy (T RREIGR & hfene
extpdten s ddtaart anamtindat £ sl dts uirddumiterd £ texhylene

render .a stable ueous | yur et hane di spersion.in the
ol s, A e BTarae A SRS 2B no
eﬂfmuml L cszl‘quxaita{%fd_aanﬁ, %Ld.'ﬁillq Ukl t1 e HTBRIS Béwaau?lae At?c be made in

ol yur et hane | Spersi an avl ng n extern surfactant,
SR 5 PHECTo &bl e 16 B TRRIE 3¢ (4 Fi9a Previcusly
(RIAIGE  ciguiid & day dinsd el el sl Wefimed ewaus|particle
(woul d coagul ate or substantially alter .its nean

SIFf 19 e S5 Tof Ao NP RITAT BRI TRF st oreRks Gt zroom

tgskSs@ird)oom tenperature) . . However, the
noni oni zabl e pol yur et hane nmust contain some ethyl ene

oxide units, to nake the stable _thermally coaguabl e .

pol yur et BRHEVEspétisl arprdoniimablish edeiugiethesifermsty contain
sdte AMHENOfo-atdyy hane: HXiEe mHlid SH Jth O N A0 2

pol yurethane is at least 0.1 percent to at nost,
coaguable polyurethane dispersion of this invention.
Generally, the amount of ethylene oxide units in the
nonionizable polyurethane is at-least 0.1 percent to at most
20 percent by weight of the nonionizable polyurethane.
Preferably, the amount of ethylene oxide units is at least
about 0.5 percent, more prefefably at least about 0.75
percent, even more preferably at least about 1 percent and
most preferably at least about 1.5 percent to preferably at
most about 15 percent, more preferably at most about 10
percent, even more preferably at most about 9 percent, and

most preferably at most about 8 percent by weight of the

nonionizable polyvurethane.

Ethylene oxide units herein means a group formed

from ethylene oxide as shown by the following formula.

—CH,~CH,-0—
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20 percent by weight of the nonionizabl e pol yurethane.
Preferably, the amount of ethylene oxide units is at

woeeastocataout 0.5 percent, nore preferably at | e@stsS2005/044942
about 0.75 percent, even nore preferably at | east

about 1 ercegg%ﬁg%%;@gédgrgéfﬁﬁb&yt 36 L p@PPt o tnane

percent out percent
argret elab!sy parobsllwbdetitédpéromne, mene nhrr@r@xyl

efer at . nosi_about 9 rce |
vofverrignd & fRchRont: aomBEReaTee §RhallEnbe 10pngo 1500,
poD?étE?léﬂé|@x@@éydiglphaelnﬁthymehecuiaﬂewamghs béréoﬂ to
neans roup. forne rom.eth ne._oxid s sh
309ﬂeOFoFPBREﬁ@tFBPﬁuFHereoE}Q %ﬁgu t%ﬁtl ﬁyreng o§|de
préﬁéh%ew tBi Rat/Beapol yuEet hpBatane perteast bpaweighkyof the

derived froma nono hydroxyl  pol yet hyl de_h
ethﬁﬁP@cQﬁéﬁeméﬁgH?eOPO&MBr%Ehggﬁ%top%ﬁsgghgﬁéngroﬁgaggOf

thg'QkogéﬁbﬂgléngalEQHk@kymeb@mye@Eyﬁgﬁet@xﬁa@@ .0l More
conbi nat i ons _t her eof lustratively, preferred

prefenabévaptl 8a36tapbatt18opREEERTChy SHERGRPTEf PERESTALLY at

1e§EEVEB?Et0§5d cptehhe BRBYHB%EhéﬂéfEQaBQyOBtOméa@t about 50
nmore of thé aforenentioned hydroxyl .pelyethyl ene

pevgiedgsby weiehpr efethsl prhyleags 0xagsui D2bhgepediprethane

eyen r t d
o480 R BBLEBiTbhedl pLEgESUOUE, StimeeribucHll

pOﬂyethVﬁﬁhen@xgﬂeaearﬁ Wﬁélpbmywmeﬁﬁénérﬁsa@ﬁlﬂﬁ@%e from The
Dogx %ﬁgggio%%ﬁpggky%Bﬁ%&e%%epé%QE%WAXS%QEdEQE%%thylene

es are nd are avail abl e from The Dow
*Tehdenaak GEnfary Dowd€EhemicaCARROVAXYL-r adenane.
*Trademark of The Dow Chemi cal Conpany. The anount

af or ementy{,gn Hoeﬁky3k8¥%ﬁeﬁt95pga BBTHRUAYI RECERNkE N

t he polyuret ane genera ess” t han about

copeotedts @wewemghnnothﬁh@O@NW%@ﬁ@@@@n@eH@MQ&%M §§ tigss than
about 6 percent by weight of the polyurethane, otherwise the

dispersion may become too stable and difficult to thermally
coagulate or become too hydrophilic deleteriously affecting,
for example, film properties such as water resistance
(swelling). Preferably, the amount of these compounds is at
most about 5.5 percent, more preferably at most about 5
perceﬁt and most preferably at most about 4.5 percent by

weight of the polyurethane particles of the dispersion.

The polyurethane dispersion contains an external
surfactant. The external surfactant may be catiomic,
anionic, or nonionic. Suitable classes of surfactants

include, but are not restricted to, sulfates of ethoxylated
phenols such as poly (oxy-1,2-ethanediyl) o-sulfo-
o (nonylphenoxy) ammonium salt; alkali metal fatty acid salts

such as alkali metal oleates and stearates; polyoxyalkylene

nonionics such as polyethylene oxide, polypropylene oxide,
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di spersion nmay becone too stable and difficult to

thermal |y coagul ate or becone too hydrophilic
wdebwmtoesszous|l y af fecting, for exanple, film prepemsS2@®s/044942

such as water resistance (swelling) . Preferably, the

pANEHNEy End NS & ONROUNESp b Byt r ST0She BOOH! $1 Sohol

percent, nore preferably at nost, about 5 percent and
alfesty et er ol #eRd Bro 2ol rekent #9dvelightplenol
et HiSaPOl 8K £t hape) Pandi Ll esaofy 1 he, df spss si Sftine T808ry1

pol yuret hane di spersion contdins an externa
swlifgrg afitch e exieirnokping tkanryvaysbefatei omiaternary
Lonic. Lonio. .
B PINE o QeI 2 DL AR TR Pop e Ml A aces
swthheg [hratchphdnotd burderasepblyn (dxdedylRemtdramesliyfnates;

- sul f-- e nj salt,;_al kali tal
! e SRl e L S ALl ol
dstiearldterss enpo | sokfahkyd e reen imomi ordmnd sactorase fluorocarbon

oSN G5, 0 0. R0 B 800 50 95 POLBUVLENG 1 e

peatimop et lddy T adiyf @ata ttees tergaraout Il don pherfdctants such as

ef.hoxyl at -, al kal j tal lauryl_sulfates; am ne
nqRe Hi el il fofnethang sres iRt Soaps of
mcslil ffizdce ;repratier nary anmmoni um surfactants; al kali netal

al kyl benzene sul fonates such as branched and | i near

sodi um dodecy!l benzene sul f onat es; amni ne al kyl, benzene
sulfonat%§%§§ﬁ$3;¥ﬁr“49 ]%ﬁﬁnéqﬁﬁ%%§VHgﬁfbﬁ€nlc' More
praifidransite, @it ottt M i tGarfd U eeardoic. 1n a

surfactants such as fluorinated al kyl esters and
DGR RO 1%y iRl R LA F Y n gt e 91 oY PHfo ST idsEant

tiy faal adscisuaitias mdidied gol ydorihylsdd axanes;one or
and kali netal soaps of nodified resins. Preferably,

MR Ux te¥h 4t LUrTACH R BLIVH 0 MBI Bt lefwiemigne the
diggeaidiain Sidacimt 4 wald©nifsolyble RISYUR is formed,
enbodi nent, the surfactant is an ionic surfactant
such as an insoluble multivalent cation water insoluble salt
of an organic acid, for example, upon drying of the
coagulated polyurethane dispersién. Exemplary preferred
surfactants include disodium octadecyl sulfosuccinimate,
sodium dodecylbenzene sulfonate, sodium stearate and ammonium

stearate.

The polyurethane dispersion contains an
electrolyte. The electrolyte may be a monovalent or
multivalent neutral salt that is capable of being dissolwved
in water and causes the nonionizable agueous polyurethane
dispersion to thermally coagulate as described above.
Preferably, the coagulant is a neutral salt that at least in
part reacts with the external surfactant to form an water

insoluble compound such as a water insoluble salt of an
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that can react with a nultivalent cation present in

one or nore of the electrolytes present in the
woabosiee2hane di spersi on such that a water i nseCuohiSen05/044942

conmpound is formed, such as an insoluble nmultival ent

cation wa er s sal t i
CTERhNp & OSSR <L oaheaPiGonedpetature or
sedbﬁﬂehighér Exepplraryrpref erred surfactants include

di sodi um oct adecyl sul fosuccini mate, sodi um

dodecyl b | f '
odecy! D50ZeRg P | 31 £ SPUL U SLparaLe. 2P AHERNEHD

st ear at g di spersion con
regbeﬁbﬁobfta mﬁmeleEEthobyteonayfbEha aﬁaotabéyteor

nultlvalent neutral salt that a .e_of b g
replasdrdedirn ﬁé?@?agnd c§8§8¥a§ﬁ8% gﬁ ﬁlzgglghgqueous
sukPgbydpathapaudi predsicangt a EHEEmﬁbﬂﬁncoaguhahewaSer

descri bed above. Preferahly, Ee coa

inAGUEPAP SAIE PhaRraOTDERSE PR Har: ERORLEE PRy ApHETal salts

1n%%haén§bd§uﬁf%ﬁ&%&&dbo %Q&ﬁb@ncn@beﬁdensehubbe bromide,
onpound such as a water insaluble salt of anorganic

SléUﬁ@ Ch@Pmé%§npb@r&PHtﬁéué6égﬁhappﬁdupeﬁﬁgpgpéF rofiagnesium
ca%%%ﬁa@eh'@gﬁﬁlhﬁnE%Eﬁbe%e Dasikakl ni ti-Bed, ngelpwele sul fate,

redults fromthe reaction of a nultlvalent cation
magnesh@me nésreseyt €alefac PAGrater ekappitdumgnitrate and

ba@%%@Yﬂh%Q%t%@t'%&é% r%ﬂﬁysuEE%CE%ﬁbulhﬂ%s iR @dUGIIRG1ane

val'ent cation water i nsol ubl'e salt of an organic
eaatihd saxanp Mo cobrefemedilysalthis icraiidendodisymn alkaline

eartlho'h'l%?ca %' ! V@lros?tlh Y %absllyl Veh Lrelidant! l1%eh calcium

chiomate, ori bari um car bonat e, magnesi um
sad&rb@n@taﬁ @@Lnumm<nyﬂmW%ﬁe silver nitrate, copper

sulfate, magnesiumnitrate, calciumnitrate, strontium

s an ol A ARELER B SR Eepp ot g g9 URRb1y e
magodgu laauyt sivs tawip1la lealqund . Generally, the amount of
external surfactant is 0.1 percent to 10 percent by weight of
the total weight of the polyurethane dispersion. Preferably,
the amount external surfactant is at least about 0.5 percent,
more preferably at least about 1 percent and most preferably
at least about 1.5 percent to preferably at most about 8
percent, more preferably at most about 7 percent, and most
preferably at most about 6 percent, by weight of the total

weight of the polyurethane dispersion.

The amount of electrolyté may be any suitable such
that the polyurethane dispersion remains stable and is
thermally coaguable as described above. Generally, the
amount of electrolyte given by a molar ratio to the amount of
surfactant is about 0.01 to 10 and the amount chosen is
dependent on the application and coagulation temperature

desired. Preferably the electrolyte to surfactant ratio is
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earth nitrate. Modst preferably, the coagulant is a

calciumsalt such as calciumnitrate. The anount of
wexbwmroaed24 sur f act ant and el ectrol yte may be anpCT/US2005/044942

suitabl e anpbunt. Generally, the anmount of externa

syrfagct IS (041 I ' f
ws2 8l Sk B0t BRSO 0 AR REHEIS WA 92, ona
moRrte freredfleinpblivh@ tarhe@sit @bcerindl-Ssurfactant is at | east

about 0.5 percent, nore preferably at |east about 1

percent 3R MBSLrBEELE 2Rl @astyRPakpeS tglgxgﬁigy

to preferably at nost about percent, nore pre
coatguaidte @iodyture themese Gt st imos ti sprogfee dab whigth ridst

.about .6 _percen [ t t | wei he
T sidrharve st it o EEE S ey
Sulbes tamyt isliltyairees wdh drhgstnitch es qlotenirse ttesames  dibspertsieon

remains stable d_i.s.thermally._coaquabl e as scri be
SIS LB HEHAH R e Soeeth, P
or@@!x%g: rsai(fjljv@ﬁit@ tdee nﬁmhrﬁlqe)fprsaﬂdmaj’ltoﬂ shabalitsgkrlion.

to and the ampunt chosen i s dependent. on .t he
Thaln %% &9 o CafdYe a9%n at‘%’ﬂd’? é&rﬁ = YT Sy be present
A efe it drtel elaactdRindss temirdsaciontiantiald to drs aftrom

| east about 0.1, nore preferably at |east about 0.25,
C L A (5 SRASHST) aCT AL bo i AqGH S, BrRerTiap has

ateRed mBut thetablte dherdmHy goagtieahldfal weight of the
pol yur et hane di spersion i.s one in which the di spersion

diispenpiaitant PASAPTARYY of st FEIROWDIdieeEsion Has at most
abHRSRND ddved re- ofi10rdanig, sRlMeit S(gfRans ddid gheferably

di spersion was made w thout any intentional addition
atoMmasytg i ts HOPEh 9™ 0 Site RATE PreagfGsaRly Gt mest about

50 $hE! SN moHat ek lh kP S@hddtata SYR- AN Ofor a

sol'vent may be present due to unintentional sources ,
sdwshtas donhtatehasied rofaadiagiithg ihendgei@rsolvent is

udPerald Yond R ABIROUE JisRers e das detectable organic

solvent present (that is, “essentially free” of an organic

solvent) .

'~ The stable thermally coaguable polyurethane
dispersion may be mixed with another polymer dispersion or
emulsion so long as the majority of thevdispefsion is a
polyurethane dispersion and the stability and coagulation is
not adversely affected. Other polymer dispersions or
emulsions that may be useful when mixed with the polyurethane
dispersion include polymers such as polyacrylates,
polyisoprene, polyolefing, polyvinyl alcohol, nitrile rubber,
natural rubber and co-polymers of styrene and butadiene.

Most preferably, the polyurethane dispersion is made up
polymer particles that are only polyurethane particles of the

nonionizable polyurethane.

-10-
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at nost about 1 percent by weight of the total weight

of the dispersion. Preferably, the agueous dispersion
waasoeabosmst about 2000 parts per million by weCghis2005/044942

(ppm , nore preferably at nobst about 1000 ppm even

more prefgrabl v at MRsinabeyt -89GuaBMapd1 PRskthane

?E ?uQB
preferably at 'nbst a trace anount of a solvent. In a
dippetred pedmeyb bdivesndeprodénganiic the! wepil licatasosd, ogher

t he ueous di spersi S e bl a
sugbApen: COPRSBRe et Pt o0 FASeC HRENA 1R, SRR RrE, ) For
examga@Lctﬁ@Ipenyhretﬁbaesdébpershemnabwyh@@@g@d@ﬁ@ives'such
pol yur et hane di sper.si an m_xe AN er .
S P ERAP T e PO Lo SemEECa0s | 9Ry e iCR e Bherymcs
wa@brt hesdilspresifan liessa dylkepur etroaisd idikeper indn camtbitlat i ons
stability and coagul ation is not adversely affected.
thegrRet -poi yner di spersions or enul sions that may be
useful when m xed with the polyurethane dispersion
i ncl ude pakygpesdlsucheamapdlyacayghabie dippkyssopr mag, have

pol yql efi_ns, palyvinyl_.al cohol, nitrile rubber,. .
anwaﬁwaphl@oﬁaha‘yﬁdl@&ﬁﬁagy i So3 &figticles, which
tyPiladinen@epdsts Ref@icalay.t ildha apolapwididaaien.  Generally,

i spersion is nmade up polynerrparticles that are o@é%ween 1

theolspdiehanadia iodl éfoPANSITTIheRT Pagiecles 18

peReleitr @thamne. The bl 1tiker W heieagwablthe total
pol yurethane di spersion may have, depending on the .
digpsitsden oelBtther BEGROAEIE Yoo boh &tld Ay dir ass oh dse 2t

1533 | R d ATt mdeQy %%&la%lyt he pnelayy ef hgRg-cent and

I spersion may have a ives such as rheolo%jca
mogid pfriedierabiel Gdndieastaft | PETEERts tpiRFRRE@bWardr most 65
péfagﬁﬂyﬂﬂ%ﬂﬁﬂﬂfaf%réﬁﬁ$wﬂ?%ﬁﬁﬁ!%ﬂkeﬁ%ﬁﬁaﬁﬁuaﬂa'ﬁﬁééﬁm
t hereof . € stable thernall{bfoaguable di spersi on
predfieredle @&ty mast &5 e psglders: yadieIghst- pol yur et hane
particles, which

Generally, the stable thermally coaguable
dispersion may have a viscosity that varies over a wide range
depending on the solids loading of the polyurethane particles
and any other additives that may be present. Desirably the
polyurethane dispersion is easily pumped, while still being
able to be cast and retain its shape to form a polyurethane
article. Generally, the viscosity is from at least about 10
centipoise (cp) to at most about 40,000 cp as measured using
a Brookfield Model RVDVE 115 viscometer employing a #6
spindle rotated at 20 revolutions per minute (rpm).
Preferably, the viscosity is at least 50 cp to at most 30000
cp. Moré preferably; the viscosity is at least 100 cp to at
most 25000 cp. The dispersion desirably may display non-
Newtonian pseudoplastic behavior when used for certain

applications such as carpet backing. This rheology, for

-11-
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typically depends on the particular application-.

Generally, the solids |oading of the polyurethane
woandeiosds2s i s between 1 percent to 70 percent BOTiUG3005/944942

wei ght of the total dispersion weight. Preferably, the

iSRG ie5 13k §25H 2 Rer GeRlk, AP RLE !

ex%ﬁkpg %%%qsggceﬁgﬂand nnst%g?efera ;ng%aggspegﬁ%dément
anﬁecoemungowpn@hérabmyxaﬂ nost 65 percent, nore

preferably at nost 60 percent and nDst preferably at

most . S5.Rer gent pgrgﬁbggt51g€nﬁ YumklB£Stall e

t he rnally coaguabfe di spersion ave a viscosity
poﬂhagetajamm pawdricd es wméydeﬁeﬁdl mesaen afdeatts dl0 ds

| oadi ng_of .t he .pol yuretha i,Cl n y at
niCEOMEtPEs ﬁﬁa?‘ erétﬁ}ggeﬁ% E a%% % %ﬂ ﬁ1éy3ﬁeters
PrREkyabath am:eldjt[‘f&mf suamtucﬂeeemzley 1;summemosm|albe>um ig |

b ble t t t
iSSP RandCEA PEeC G A1 J O aRy R Bty Qe 22

mogt peeFerapayt ak0 et igheuse 1( @rﬁ):xto@eaterrmsi radedigtirably at

e GROHBEL-00 oRGYy T D Pt £ 4 AL a0 B

milc@VRIdHIO RS P logH M {iaplly atPrefetakibout e 1 micrometer.
Vi scosity |s at | east 50 cp to at nost 30000 cp Nbre

pref erabl y, VISC ity is_at t
nost 250§§n85a e & g%?ﬁ&ﬁa&égpr eﬁ§§ &lsﬁl §he

| sthPle Nﬁ@ﬂ%&ﬂﬂyF&ﬁwﬁﬁﬂﬂﬁﬁbdlyﬁﬂ@ﬁhaﬂé\Mﬂypexﬁﬂbﬁ(ﬂs at

certain applications such as carpet backin Thi s s
leawdolBRPRt P61 df%e ¥ s LSO S YU /f %i‘ﬂlo"‘él igpiling
t RIS A }FeRRMerand Ef‘l@_itéx%l}'ﬁﬁl HHe Q,Qﬂidlﬂatlo-ﬂle

mean particle size by volunme of the pol yurethane

t%mna@lue@ FEnéhg |dy1%&eﬂ%&l%slts odeeEd ARGt Mpre

hAk, & altea{s@sébcﬁﬁo@SQ 08 (et SFerably at least
Pre erably, t he nean partlcle size is at nost about 5

aheudr ditCerts, prsienidneradbmpsst ahestt fibig. more preferably
aeﬂﬁaé%“%ﬁaﬁ%fﬁﬁtc, and most preferably at most about 60°C.

Generally, the nonionizable polyurethane is
prepared by reacting a polyurethane/urea/thiourea prepolymer
with a chain-extending reagent in an aqueous medium and in
the presence of a stabilizing amount of an external
surfactant so long as at least one of the reactants contain
the previously described ethylene oxide ﬁnits. The
polyurethane/urea/thiourea prepolymer can be prepared by any
suitable method such as those well known in the art. The
prepolymer is advantageously prepared by contacting a high
molecular weight organic compound having at least two active
hydrogen atoms with sufficient polyisocyanate, and under such
conditions to ensure that the prepolymer is isocyanate
terminated as described in U.S. Patent No. 5,959,027,

incorporated herein by reference.
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nost preferably at nost about 1 microneter to

preferably at |east about 0.03, nore preferably at
woOeamtosetaout 0. 05 microneter and nost pref er abPgTAIS2005/044942

| east about O 1 mcroneter. Generally, the coagul ation

tenper at %Dgoéfgﬂéﬁetf§r F¥r§089URR! Srganic

pol yur et erston Is at Teast about 5aC above
dlieoayaﬁaperaaudemabubebekomathe balibhgtiemperat ure of

oYHTERLIEraR e aF PohaaRalt oo RRrbBEPe! BEbF Sty e

exb@@&ésabﬁualagoaﬁanaa&d Hustabﬁefépabtheaprbeasatab@ubf the

40a pr. ef bout 80
Prﬁpeg Elﬁnﬁﬁuaﬁs¥h888 1§§§g§ed and ﬁgst preperggly
3,8b4nosy, abeltimflAC liGesebal by, 72heandncodumable lines 1 to
polyurethane is pre ed by reacting a
'péP&@F@Pﬁéﬁ@ﬁuP@gﬁlghkguF@ﬁeﬁﬁgﬁgP r "Gith3§ Shi-nFatent
No€Xxgendipngireagenumhn 23n 1ageeods wedizam and b@lﬁjh@l 3, lines
presence_of a stabilizing anouynt_of agﬁextern

1 &or Pct 8AECsdTLORGORE taL! P@ﬁ?ﬂnoﬁg seLerEnCEact dreferred

dﬁ%@aﬁattag RhEY elslay 4d e&ﬁﬁb@%?aﬁb'&bﬁ@@he@l&llﬁ%ttkllrainfea 2,4'-
polyurethane/urea/th|ourea repol ymer can be

dlpﬁ@ﬁéfﬁ@ét@ﬁl@ﬁ@y&ﬂ@%‘la@%ﬂﬁ@@@ﬁ@ﬁeaglﬂﬁewamtler p-

phEROMR e d%ﬁ%o%&%na@%e @r%pri@%he'%1%@%@9%%9%@Usbblyphenyl
prepared contacting a high nol ecul ar weight organic

podwwp@@wden@vp@@yaﬁopy@@@tﬁMD1aér|ve hydr ogen at ons
bf@ H%o% GGk 1 l¥b§ﬁ£¥@&%&% gnd_under such

ons to en that the prepolyner IS isocyanate
dltlelqmyﬁmawca@l@él@ewm@ed hexrapeshyPenendiNg 0y 2g8d. 027,/ 5=

nag%&%r®%§g 1@%r§%%aE% r%f%re@ﬁ%éE%§lp%|ﬁ“SQBXﬂﬂﬁﬁ@_'S

era an-ordani c diisocyanate,

dumsmuManatealApHa&@a1amcyanﬂUmﬂmqﬂﬂ%ﬂhﬁxmimeihaner 2,4'-
conb|nat| f t

a1 AR O SPlepp IRRIERE, ok MRS,

duﬂyamyawaMel ol weoektimesd oiss dhesed fi.n Mo8e Patediar rds

diisocyanates are 4,4'-diisocyanatodicyclohexylmethane, 4,4'-

diisocyanatodiphenylmethane, 2,4'-diisocyanatodi-
cyclohexylmethane, and 2,4'-diisocyanatodiphenylmethane.
Most preferred is 4,4'-diisocyanatodiphenylmethane and 2,4'-

diisocyanatodiphenylmethane.

As used herein, the term “active hydrogen group”
refers to a group that reacts with an isocyanate group to
form a urea group, a thiourea group, or a urethane group as

illustrated by the general reaction:

R—XH *+ R—NCO ——> R—X—C—NH—R

where X is O, S, NH, or N, and R and R' are
connecting groups which may be aliphatic, aromatic, or

cycloaliphatic, or combinations thereof. The high molecular

-13-
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3,294,724, colum 1 , lines 55 to 72, and colum 2

lines 1 to 9, incorporated herein by reference, as
worebde/oaes2). S. Pat ent No. 3,410,817, colum 2 , PCTS2008844942
to 72, and colum 3 , lines 1 to 24, also incorporated

in ref P red o] n n
we SR ByBhoie! BREBEAnaMALE BRT L0 RYAN AR ven bl B gen
atdmssagpanaﬂdgihhenalmeﬂhauéar|wepghan@fdmp§od¢§sat®anp500
Da Ehenylene di i socyanate, .2 ,6 toluene diisocyanate,
al5PPShenyl pol yret hyl ene pol yi socyanate, 1,3- bis
(i socyanat onet hyl ) cycl ohexane, 1 , 4-
diisocyamhéohyghomeXanalahewamghhybegendbisompanaﬂehaving

at-lﬁpﬁﬁe %h%k ne dbﬁigc anat%oms hay % WEt%%hyoly a

polyémh&@Qyéﬂ@bQQt@i@ﬂQhexybﬁ&bﬁ@b@nch@ntalnlng comblnatlons
dllsocyanatod|cycl net hane,
ofyppdESFanstd Olsr éagb Sns Fﬁ@@ ngNQPe efﬁ¥¥¥ﬁftles

dedliirSeCy ahat 891308 ,4podyamine, or polythiol compound may be
di i socyanat odi cycl ohexyl nmet hane,

4
Prdi“%éé?aﬁatdé@ilphéﬁﬁPH‘ePﬁaﬁ’é’ly?M'haVAing greater active

hdebb%%pf%&%%Q@h%XQEQh%&y%nﬁhaﬁﬂge amdrédo¥. It is also
d||socyanatod|Ehenylnethane . Most preferred is 4,4

undgiris§eeyariedd iy PHRENESS 88y Deye an overall active
hyfiro3Rey 3l g% Io%qrise&n%%%nqs g&agwﬁ;qg; bR 2 ,t Rt Bmple,
active hydrogen group" refers to a oup t hat reacts
dugi e &n sieddy eua tgeduprone lf dimsa Per @1gma<§ur@
thiourea group, or a urethane group as illustrated by

t he gene@%éf%@éﬁiyonthg ﬁﬁﬁﬁ Bbl@@@lgr %elgﬁt BMryaRic

wh ,
comm(;q:g@ h%fl@go@ﬁs lecwsLth gy aﬁélénei Mﬁrogena@gr@;tﬁi ds &
pocr%/%l Qﬂﬁ)ll'e@%atg' Grecdl GO RAL PN, gttl?f\é're%fr pm%/é?é@} polyol or

armelg t organic conmpound with at "l east two
podattihie lhydndgen téco meneysilc dldyaudas a nol ecul ar wei ght
of not | ess than 500 Dal tons .

AN \W
HirXR XCRI:LY \XRL_J

4 where each R is independently an alkylene radical;
R' is an alkylene or an arylene radical; each X is
independently S or O, preferably O; n is a positive integer;

and n' is a non-negative integer.

Generally, the high molecular weight organic
compound having at least two active hydrogen atoms has a
weight average molecular welght of at least about 500
Daltons, preferébly at least about 750 Daltonsg, and more
preferably at least about 1000 Daltons. Preferably, the
weight average molecular weight is at most about 20,000

Daltons, more preferably at most about 10,000 Daltons, more
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The hi gh nol ecul ar wei ght organi ¢ conpound havi ng at

| east two active hydrogen atons may be a polyol, a
woaboseisze, a poly thiol, or a conmpound cont ai RCTAYS2005/044942

combi nations of ami nes, thiols, and ethers. Depending

pﬁféf@op{ operhbes slesit eshod h@apt%ﬂ@' @ HEEE NSrePhrably at
0

t hi ound may be prlrrarllyadlol triol or
mcpco‘} y@POlh%v}Qr JPRBE@RS act i ve hydrogen functionality or

a mxture thereof. It is al so understood that these

n1XtheSPB%&éﬁk&léﬁb‘éﬁﬁéy|%¥¥3d363éﬁﬁ“ﬁ&ﬁ?bsteﬁnﬁolyols

functionality that is slightly below 2 ,” for exa
axRIPEIL A LRl | ReRietenia ol cxamal ¢ 9blped valkylene ether

f?é%f%*ﬁ%é’pé e&ﬂéﬂbﬂ@”%@ﬂ%y&i@ﬁ%ﬁﬂ%tg%%ﬁ?'f f%ﬂ&%&&kne

having at |'east two acti
etduty o kit @i, ghylwteranethylang osther olvepolyespalry-1,2-

a B AP ROl L LR NP M de S,
glatdod ermeid rp@lvcmo_;dmtehy]ahe{: dtheaailycols. Pref eﬁred
POSi

refer
pdlﬁ%eger d\y ot 4 |%Colau(%fgr‘POlé@ﬁ%%eeq%t%%at%nﬁ%ﬂﬁcwne
badwsl lpcg'lrya.fmi@c walkyoleiagid myigastiiny o otancbdiashaig o . :

| east two active hydrogen atorrs has a wei ght average

nDIecuIa .| east ut 500 .

pr ef er abl y\ggtl\gajea%&{ aki):ll?t m?é’o BN S %&)]ﬁ)ré) form a
pqﬁyﬁnﬂtﬂﬂnezﬂldpﬁﬁﬂlGﬂﬂﬂﬂclﬂﬂﬂhjkﬁdtﬂﬁs &ﬁaﬁfﬁéﬁ%?t, for

thevver t rage. nol ecul ar [ abo

ey B (Bt & SRS g s o PRy g Moo
rd]iald ars ndmrl&riﬂ'seft&tabhy latl, ll@rﬁ:tb re?lkzﬁiﬂofoéﬁml Palott Oss than
\d nmost. pref y at nost about 30 Dal tons.

1'%2'ﬁyal %’Wg?l g|%|%e£ﬁd3rp RAZs %! pol yol s are

preferred. Repr esentative exanpl es of pol yal kyl ene

et her gl mh@I podrarpahpechprene lgtker mghy el prepeiied by a
k)%d%%g?”a continuous process. Useful methods include
methods such as those known in the art. For example, a
stoichiometric excess of a diisocyanate and a polyol can be

introduced in separate streams into a static or an active
mixer at a temperature suitable for controlled reaction of
the reagents, typically from 40°C to 100°C. A catalyst may be
used to facilitate the reaction of the reagents such as an
organotin catalyst (for example, stannous octoate). The
reaction is generally carried to substantial completion in a

mixing tank to form the prepolymer.

The external stabilizing surfactant may be
cationic, anionic, or nonionic. Suitable classes of

surfactants include, but are not restricted to, sulfates of
ethoxylated phenols such as poly(oxy-1,2-ethanediyl)o-sulfo-

o (nonylphenoxy) ammonium salt; alkali metal fatty acid salts

such as alkali metal oleates and stearates; polyoxyalkylene
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et her glycols, polytetranmethylene ether glycols,
poly-1,2- dine thylethylene ether glycols, poly- 1

WO 200069424 ene et her gl ycol, and pol ydecanet hyl eae/ustdesn44942
glycols Preferred pol yester polyols i ncl ude

&{nglggl Zl%glolaagée@]l tcl%l(rer ep(r‘?t)ﬁL gﬁﬁqﬁgﬁ%ﬁl@'&gﬁ I?dee’

pcrl@tbuty’ingnda exde s Lﬂrtdabicwdlomf&nan tehemﬂcyﬁ;r almﬁreol

R ey S s, H T enol

eﬂlﬁiﬁﬂdt@mota]l]%l& tnttam]l Ty Ingercel ﬁatﬁser &bni:mmdtadmds

Subgqan 1. 2: andet%dﬁ%% Y, ot gTeat %atdéhaq:%rnary

aﬁhdﬂﬂumlyw&u&mﬁkﬁg§§s alk&mﬁlﬂeﬂaﬁtumkymnuﬂz&herEHIﬁmhates
such as those known jn the ar

St RARRARE Gtk R SHY SBL AR T 25 i fonates

arCide RE AL edUeadd: | Ju SRRM e Sidieas diileltusd Rininer
an active mxer at a tenperature sujitable for

dedamylianaenie sttt naie t M Qe And QQp A yE¥yQrpcarbon
s e dQ@nkQ0Gudh Gt af WSS TR e 1S8Hl tesdeaned |aﬂc@t£l]£atﬁ metal

reaction of the reagents such as an organotin catal yst

p%ﬁﬁﬁuQ§QﬂﬁhK; SRS HCIPEAN0S L RO bt fapFants such as
mcy )rzii%_;e;ﬁ lﬂo]‘éﬂifxﬁ@&&l&?ﬂ%@éﬁ-‘ AnfUmlLti Qeddl &oaps of

to formthe prepol yner. The externa

vadxﬁm&dqﬁaﬁ}Eﬂwfactant may be cationic, anionic, or

noni oni ¢c. Suitable classes of surfactants i ncl ude, but

are not rq@%tr o%ﬁ&é&arféﬂoﬁ%tp%%sqforﬁth%@tﬁ%ﬁa}%@'@ any

such as po (oxXy-1, 2-ethanédiyl) a-sulfo-

S%W@h@f@;@@ %Lmrﬁ@nﬂs@ﬁq ;wesll k dfnowret ¢1mta,,rtac. d(See,
n@éﬁf{ teBLA . 0%6@499 SoANd SRR LS Lines 9 to
polyox c

ylenenonlonlcs su as polyethylene oxi de,
4ol wipradpyt eareh ioxd sl e r ol yirngd rafed Kielee Ly reference.)
copol yners thereof; alcohol al koxylates ; ethoxylated

fatty aCHﬂK§§HﬁiﬁiﬁH“EHﬂlﬁ@ﬂyﬁyaﬂhane dispersion, the

prepolymer may be extended by water solely, or may be
extended using a chain extender such as those known in the

art. When used, the chain extender may be any isocyanate

. reactive diamine or amine having another isocyanate reactive

group and a molecular weight of from 60 to 450, but is
preferably selected from the group consistiﬁg of: an aminated
polyether diol; piperazine, aminoethylethanolamine,
ethanolamine, ethylenediamine and hydrazine, diethyl
triemaine mixtures thereof. Preferably, the amine chain
extender is dissolved in the water used to make the

dispersion.

In making the polyurethane dispersion, the
electrolyte may be added at any suitable time during the
process. Preferably, the electrolyte is added after the

polyurethane dispersion is formed. The electrolyte may first
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et hoxyl ates; alkali netal lauryl sulfates; am ne

| auryl sulfates such as triethanol am ne | auryl
weubdeabes24 quat er nary ammoni um surfact ants; al kaCi/usedoai44942

al kyl benzene sul fonates such as branched and |i near

sadi_ um.dodecyl ben I ; ] ene
bl PSRN 3t RENE Bt SRR Rn AT, B0 b, 22
diswefreiane prariddricc dnetatdyl efiid o lagdrteddmigorihe polyurethane
afsurfactants such as fluorinated al kyl esters and
8PSt al  perfl uoroal kyl sul fonates; organosilicon
surfactants such as nodified pol ydi net hyl sil oxanes;

and al kabhceetak sdaperefionndsf ifedmedsi as polfarethane J
ol yur et hane di rsion my b repar ed an .
PRy T Ao et s o T Pvehr e ehdet may be
ma(d%ie.%y fa@lg/ AR s @f\vew]dﬂor? tBatf@Itnh N el 553 F il .2 @mdllymrethane
, lines to , i ch teachings are incorporate
dipegist OBy r €108 SFED SRR HHED BRI [ ed upon. a
sulisHRens Ghd e RIeRamir T ike@dwritdathdty o ispersion

solely, or may be extended using a chain extender such
copgulidss M’a«my#l itharhées foe Wﬁ%ﬁéﬁe&rm &th& pecond

£ EHBNAST JTRY 1HE AT IR0 VMR [IRGIdY @t AHAES Hay be made

~am ne having another isocyanate reactive group and a

i dédkieamapgieghtsusih Aoy &5F1RRR: is preferably
selected fromthe group consisting of: an am nated

pol yet herndizolr FHRSIRZ idhodaHeneet Ryleeihanehamione is
et hanol am ne, ethyl enedi am ne and hydrazine, diethyl
caagueidiark afi @ ATl IelF LRSS L Hedhiheshape,

cot%l}éeli% ext gngen ihs AP aned id i Mt s e Bk a

' spersion. I n nmaking the pol yurethane di spersion,
hiidhern|saaars} yreanrsp he eadddhathighes feeBic tepperature

NP r.ef er:abl t te .
ag%%éggégggfﬂ{%gﬁ?%mJ?éi&Efﬂjﬁhe AR UYL vater
insoluble compound from the external surfactant and

electroyte.

In this preferred embodiment, the resultant
polyurethane article is comprised of polyurethane and a water
insoluble compound. Illustratively and preferably, the water
insoluble compound is a multivalent cation substantially
water insoluble salt of an organic acid (for example,
sulfonates, sulfates, and éarboxylates), which arise, for
example, from thé reaction of a multivalent metal cation in’
the electroyte with the organic acid of a water soluble
monovalent cation organic acid surfactant described

previously.

Examples of multivalent cation water insoluble
salts include multivalent cation salts of organic acids
selected from the group consisting of butyric acid, hexanoic

acid, octanoic acid, decanoic acid, dodecanoic acid, lauric
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pol yur et hane dispersion is forned. The el ectrol yte may

firstbe dissolved in water and subsequently added to
woheosthee2er si on or added directly whil e agitat Pag/uSkms/044942

pol yur et hane di spersion. Once the dispersionis

f.armed, . I .at h j:ec de :her af. .
2B B R e PR L BT g B BTt
actet, hed caaritormidhj édneliemdm acpdl,ygust rasendi spedsirmsin,

r exanpl e, the.dispersi.on t a
teddnottarosahy oo ranperaty S dles Bl il e
cotitsperi sigo kR a¢hagylldteaciki ohrouipen ruhyilenkuatdrer idr izedd .

at .a second tenperatur ._InladditL n, otger shapes anq .
CopGLEShgy BEPNEGE T AR Ihin A6 %5 FOR Cad ™ Swi kg lyoletins
gr%iflwil- w:im;gla ufh(s%fc@ﬁfhtélde {aja@dioa@nt tic b@d@i,s@@;l@idl@ﬂi&_s

coagul ated at _a cqagul atin enperature to forma
OTeRASE Vo PREYET IS /| MESIRRT A Hen 304 Oy yBedGten A% &
fumdhSed da @ hicghen cseecand emendiiRnzEhe RgRmic acid.

second tenperature aids in drying and may aid in the
formati on of a water insol uble conEoung‘fron1the

ext er nal O5BEFakamPLlefRdBreLfroP E1VALERES CRELPESr Egacted

- wiftbedikiEnt ndihe neswhliartuipRlody;ethane akkirélle dusl fates such

conpri sed of pol yurethane and a water insoluble

-asc daperRgnolemiser deuFeily sidd abest SUANISFRaIe AR um

surtSItaRis .CRTRAUNd et a8 Ut i1 BIINLAHIFInates such as
substantially water insoluble salt of an organlc acid

brepehegk amsl 1neght sesies dodecatldenzane ear tasss pmine
al’r]r%/}ft? Ifb\‘;egz%ﬁ'l'es 1R R fH0 'Exltiféecﬂa%qta&r&@leof a

ent metal cation in the electroyte wth the
doglegaritenasing stldongiter Solighlie @msbvendenicatiilpprocarbon

sut Tf%%'ﬂa‘}lt%c id su %fsa%tlﬁ%tri%%%%{d %q]q%}g{ ;%‘é't%‘:ﬁ%' ¥ PARYIES metal

mul ti valent cation water nso
perfluoroalkyl sulfonates; organosilicon surfactants such as

modified polydimethylsiloxanes; and alkali metal soaps of
modified resins. Preferably, the multivalent cation water
insoluble salt is one where the cation is an alkaline earth
that has reacted with disodium octadecyl sulfosuccinimate,
sodium dodecyl benzene sulfonate, sodium stearate and

ammonium stearate.

The multivalent cation i1s preferably an alkaline
earth cation. More preferably, the multivalent cation is Ca,
Mg or Sr or Al. Most preferably, the multivalent cation is
Ca.

The amount of multivalent cation remaining in the
polyurethane article may vary over a wide range, but
typically is from 10 ppm to 20,000 ppm by weight of the
polyurethane. The amount employed may vary, for example, due
to the moles equivalent of the surfactant used and

temperature desired to coagulate the dispersion. Preferably,
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salts include multivalent cation salts of organic
acids selected fromthe group consisting of butyric
wacim/ostsxanoi ¢ aci d, octanoi c acid, decanoi ¢ RCTMIS2005/044942
dodecanoi ¢ acid, lauricacid, nyristic acid, pal mtic
e 51?0195@'& ,m&wp&&&n@%a@uéﬁeﬁa' €n@ch 3(urethane is
eni c aC| , gumrosin, wood rosin,
atableastt 2@i dnomumﬂrezwmhyewyl@mt c@%t@mum@st preferably

I I
=E ot et §0 360, FL Sty RN LG, 60 o, more
ppaf giodlety nst gn@ét €0 tpprmrwadi umas e dpcaf doxyly oaaandst 2500
ol oIefl s, grafted w de cryli cid,
If%&l TEET Pn% echch%fgacr ICS%%IQEGAI% ne of fe®
mxaltkwmb@rzten@atsibfﬁ Qe laam@leté?tﬂmane@x}ayrp]km neetigkeds such as
mul ti vaIenI cations reacted -with alkali netal |auryl
n%ﬁﬁ?%ﬁé%c LR et Y ST fat es such -as
triethanol am ne lauryl sulfate; quaternary ammoni um
surf act aFELﬂ;‘praﬂéﬁaidly‘TEttﬂ‘ie qidqwmmﬁe s tfiarias egfstich
anched and |ine SDdI odecyl benzene

e’%%W? ffrat €93 U HN neS R %?1 STl PonGt eSS fACkkng) has
gddd ahdiasohea nes toeacyd be@@.'@metmlhél@nm@ dBsH O LordMfas an

noni onj ¢ fl uorocarbon surfactants iﬂgh as fI ori nat ed
XN b STRF LG G kaTlFlSrrejt%lb%]teJr?Y reIR§ due to the
asil f ©pat €St o 0h Ganest | 1e0m @i d a@&ﬁﬁ%@néélcf‘r@ﬁ mdi dkesrnal

polydlnethyIS|onanes and al kal i, netal soaps of

SHOER T Tt r i3 The BRbrsrahane iHet il ei vErentow f9rpentration

o%@:ﬁylé&@@'&s@i&e Sghitd SoRfeehef e Eﬂi@ V@R tl$add itself
kal ine earth that has reacted with di sodi um

clAck P F LRI et @, 1 vk L@‘ﬁ%‘&@c‘%ﬂb@hz@?\%
p(§ J@é@l@nesodm@étﬁ@éﬁé&fé@ &%@tﬁurtﬁt@r for
an aI kal i

tivalent cation i's preferably ne earth

e%%m@kfh g r & g ek iarkeing tlt»qaewﬂmweﬂam@m atawn swible

- mdMh sﬁﬁcl?rasAl thddsti el efablye dhe Sl iyal 8¥ss1inking

catiton Is
techniques employlng aminosilanes, epoxy silanes, aziridide

or carbodiimide cross-linkers.

The coagulating temperature may be any temperature
as previously described. The second temperature used to dry
the coagulated dispersion, may be any suitable temperature
depending on the application. Preferably, the second
temperature is higher than the coagulating temperature.
Preferably, the second temperature is at least 10°C greater
than the coagulating temperature. More'preferably, the
drying temperature is greater than the boiling point of

water, but not so high that it degrades the polyurethane.
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The anmount of nultivalent cation remaining in the

pol yuret hane article nmay vary over a w de range, but
woyppictadd2y is from 10 ppmto 20,000 ppm by wei gbr/usoos/044942

t he pol yuret hane. The anmount enpl oyed may vary, for

exanpl e, due to the nol es Bgyiptaent of the surfactant

used and tenperature desired to toagul ate the

di spersion. Preferably,the amount of the nultival ent

cati on i madhe qfolthe didmaving Fxgmdsts 2nd fmparative

E)%%Ileésa%%e%ﬁ% er acg][y aWO leg%%ié(sﬁ%frs;&@é&
otfrexfversabl y Z&tomtos44'5(xf]mrtpmrbt)sawdemi$’¢ mleﬁ)er@bl_l_\&OMNOL* 222-
ool PR A e € acinh bt SR T pig1

hdsniovwn aretdiedls sticie 85 rmntcrem: asthywbdnenoandd isy sveight end

Surpr|S|n on ane.articl f or__exanpl
AVt d PR S DR R E dofaY SR drang.
MIHvSﬁbwﬁth6¥§wﬂn§E CR%FEWAXKH&qD@luhlbdﬂmﬁﬁhy&em@Saﬁ&de
external surfactant. Thi eliev to b
o 19T RV o 09 ool T @ ch S e 1 ahiTe 1o o Trme
DX et cHUrd aifd o) Jraﬁ@%wwmetmmeoﬂral cle, the :
| ow concentratjon of_ ethylene oxide units esent in

MY HOPBARIY IR t S FOhn P (IR Y kM PR HRE @

md DL€l £ QHPSoIE thF Nabdier P oy Urtd cddese Hropesiti@sich is
may be inproved further, for exanple, by crossllnklng

pltq:fée%o}rmrét%é% Bl At sTF 1@bFRr md HBHSERS- asTe hoaks
f%%ﬂfb'rhﬁ$@taﬁé9$ﬁ§ﬁ &5 EEEeSTENKi I t BENHh ethane.

enpl oyi ng am nosi l'anes , epoxy silanes, aziridide or
dickgdrann e deaeies salPewk e s . Pafeerlo gt aTdmhenylmethane

Y DSo@NY3 LsaReLat Uy &1 asy ﬁ%ﬂ éﬂhane

e
escri bed. The second tenperature used

dtwm@@e diapersiloke Hegm fEheow (Fhemi <éa3e &@@%ﬁm} els
pendifng. ops the-applicatid o Ry eferably. rdhesfestidees and

then placed in the oven at 70°C for about 12 hours. The NCO
content of the resultant prepolymer is about 6.9 percent by

weight. (*Trademark of The Dow Chemical Company) .

Examples: 1-3

A polyurethane dispersion is made using the above
prepolymer using the same procedure as the Example described
in U.S. Patent No. 6,087,440 except that (1)
aminoethylethanolamine (AEEA) was used in place of the
piperazine chain extender and the amount of the AEEA used is
an amount equivalent to 30 percent of the NCO content of the
prepolymer and (2) 3 parts by weight of sodium dodecyl
benzene sulfonate surfactant per hundred parts by weight of
polyurethane was used instead of the triethanolamine

dodecylbenzene sulfonate. While stirring the dispersion, an
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tenperature i s higher than the coagul ating

tenperature. Preferably, the second tenperature is at
woOeast06d22C great er than the coagul ati ng t enpeParmisen05/044942

More preferably, the drying tenperature is greater

‘2 h@n: the boi diue Pokricof wadt £ideduin nohoser hd ghns bas

I't degrades the pol yuret hane. EXAMPLES EFach of thg
ca b} i I EXERPTRLE a0 CORPAF BFR Y A B R s lisERP Rel -
foll owi ng prepol yner unl ess stated ot herw se. About

447 part sphy é&?‘ézﬂiﬁﬁ/&ﬁy\?l@fe ECRANGY 228 md) nd &113@%&
0

nol ecul ar wei yoxypr gylene di ol having
us beal dpanie, Bl%‘i?c%‘ﬁ@ EERINENEAXFRRIB %?@h?%ﬂal’ature

w%f% paé]tgeﬁ]\\{ﬁé@bﬁlg OL% é’ﬁlf% T%%i\fv %&b%&h ¥ (ﬁ\AXS f@ﬁ‘p@éé’ made and

a:poezyewycﬂm oxTleres gl yeokl havarg %hWralﬁgréa]@$69§Oa¥l@ by

cASTRR eI [ L B Eos Sl Coppeie coBdiraahiy

m@déyéihﬁerﬂnumlam@vthg sbfroEseup be &b@@ﬁttbe Bpoutts after
950 re place S h pl

o528 B0 BHEEH;L0s P EokoP Bk gl sted Liagmarene

téﬁﬁepbmuné Wéﬁrméférmiﬂﬁﬁ(prhknwlﬂEhh@hEdglSbeydhsperSion

CBe0B0, Sheth SBEREr o, e Ebtte T R sy e

cdagﬁDﬁyﬂﬁﬂtEempéﬂattﬁblﬁaérQMVéhebﬁbm/fhpmﬁcaise in

‘ n is added. The m xture is vigorously stirred
{55805,

nutes and then placed in the oven at 702C for
about 12 hours. The NCO content of the resultant
cohppobyiree ESampdat16.9 percent by weight. (*Trademark
of The Dow Chenical Conpany) . Exanples: 1-3 A

| hane. di .
o7 chol yreh GLTRGLEHE SAR B St e £ R THE Bainpf escTibed

. fdeSEkhhpﬂeknlkBSEXEEPEnthEb n6, 68Tcddfl vxteptet wat @difled to

the dispersion. The average particle size by volume and
number using dynamic light scattering and coagulation
temperature were determined the same day each dispersion was
made and after 18 days. For this dispersion no coagulation
temperature was found even after heating the dispersion to
80=C.

Comparative 2:

A polyurethéne prepolymer was prepared by blending
52.3 wt percent VORANQOL* 222-056, 14.7 wt percent
polypropylene glycol P425 (425 MW polypropylene oxide based
diol, available from The Dow Chemical Company) and 33 wt
percent ISONATE* 125M (MDI). A drop of benzoyl chloride was
added prior to heating the mixture to 80°C. The mixture was
nixed at low rpm for 4 hours at 80°C. The resulting
prepolymer had 5.9 wt percent NCO and a viscosity of 34,000

cps. (*Trademark of The Dow Chemical Company).
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pg@%/eﬁ} zﬁ%ﬁgs\i\%ﬁs use

jﬁ§rt e

Same way

as nstaacl ef 1he. t rTled hanbjane tieadedécypbenrenchad a solids

TR U
nhttdies e/ thd edtipstsfact eddgabasdawn in Table 1 .

sul

f onat

Fiarars

SRR

At ano

he di er si

e

Yaalois

anam)f

83

average particle size by volunme and nunber using

nt of,
c?%fﬁ:lum
The

amjc light scatterin nd. coaqul atj on, 1 enper at ure
5 Taile hoe orrneieTon oAt B S AP as rade
and after 18 days. These results are shown in Table 1
and[ by conventijon the "a" Bxampéfagdofs tHeed=efl th of
thel freshly made di spersion and the "h" ExanEIE shpws
the| results aftler aging thd & GilSpar sPBhtE6re18
dayjs. The coagul ation tenpgratize M@as |detgrd n8d by coagula-
slowmy heating {the dispersijon to_80aCiwhile_neasur|{ng |
the| vi sBB¥Pty of thEV)gper|si BHTDPRe doaghiPA¥P8n tion
t enpgh 8hEE-81 WAS| §i¥EACPYnd [ aphforbse |i N iiRGRSI Y| Tempera-
Conparative Exagnple 1 : A dispersion was made in the
Exampdgnme wajogs degcrbbelaomﬁ Bxdhpress)- 3 e rghat | fgre (°C)
calcrum i trate was_added tjo the di Spersi o THe
la  average particlle si2e7dy vqgl une2@hd ndmber 38 ng 51.9
dynmam T T ght—Scattering and coagutatijonr—tenperature
1b  werle det éBnined thelsabe ddy eakd8di spersi dftas npde 51.7
and—after—18—dgys—For—this—drspersignno—coagutatton
2a  tenperatute was fouddSeven |aft e26®eatijng t H2 48.5
drsperston—to—gfaC—Conparatt+ve—2—
2b 18 1.5 216 639 48.8
3a 0 3 193 433 46.3
3b 18 3 276 416 46.7
Comp.
la 0 0 190 648 N/A
Comp .
1b 18 0 190 648 N/A

N/A

did not coagulate.
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A pol yur et hane prepol yner was prepared by bl endi ng
52.3 wt percent VORANOL* 222-056, 14.7 wt percent
woabospeaesay| ene gl ycol P425 (425 MN pol ypr opyl eRETMSR@6/044942

based diol, available from The Dow Chem cal Conpany)

t t | SONATE* 125M (MDI) . A drop of

s added prior to heating the

m xture to 80aC . The mixture was mxed at | ow rpmfor
4 hours dt. 80 mGtallhe tlesumallng qrepulyhendiadittthate
percent NCO and. a. VISCO

0 S *Tr denar
RS e e S S iy PeBty & TLACEIRLY
s@ﬁﬁlﬁiaﬁﬂ, Iathtéﬂﬁe@lﬁﬂ‘tﬂwm asl E)mlrmimt]rﬂarﬂe .paieicles,
ret ane er.si on ha i ds content
i S G Y DS A S L et ey i s, S R
ndi‘llscﬁﬁrﬁdm.ré Wﬁtﬁi&ne Srabliead etHysdes s0ide units in an
I%Elatlon and StaMIlqﬁﬁhVA = d|d not coqagul at e. WHAT
amoyiyy AfD jss insuf il Gy c%%ﬁ%a@maé%%ﬂ%r
pEAARE TEH 5D O S - S8 1 1188 é/l@@dc@ayf Nehd hekedihan
external surfactant, an electrolyte and polyurethane

s tas  Whies et Rt Heeasot ﬁjrle?lﬁfa]r%"- g tiRe Rthiflene oxide
w58 & 0f5 and1adi P2 RBNe ROl Yk fe&e d:hade WSving a

et hyl ene oxide units in an anount t 1.s insufficient

nalequeiterweil ghtamie 4fudsust o y@@mjeﬁfs%é%#@ﬁ] qipl
ha}«ggﬁabas%femléﬁ%@{ﬁ S0 fastaddo wr@dxmoﬁiauon |

a portion of t et hyl ene oxide units are of
thayeethydr oxyl pol yet hyl ene oxi de having a nDIecuIar
wei ght of 400 to 1500, pol yethyl ene oxide diol having

a mol ecular Wei‘lﬂé]t f1 800 1 h S AP0 - ST DAt 0L 1 1 wherein

t hereof . po yurethane dispersion of Claim1l
thmar@unttmaf @mmﬁ Sl tozetdsy | et i e imi e

Jﬂlnzatl?lge g&ﬂ%&%&@?&fe p_Loé YAy ef&@g\'e d.sl aﬁefceé'ﬁ'ﬁ 1&) ]at most

percent
20 percent by weight of the nonionizable polyurethane.

3. The polyurethane dispersion of Claim 2,
wherein the amount of ethylene oxide units is at least about

0.5 percent.

4. The polyurethane dispersion of Claim 3,
wherein the amount of ethylene oxide units is at least about

1 percent.

5. The polyurethane dispersion of Claim 2,
wherein the amount of ethylene oxide units is at most about

15 percent.

6. The polyﬁrethane dispersion of Claim 5,
wherein the amount of ethylene oxide units is at most about

10 percent.
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20 percent by weight of the nonionizabl e pol yurethane.

3 . The pol yurethane dispersion of Caim2 , wherein
woheocmeeaamt of et hyl ene oxide units is at | easPCaspios/044942

0.5 percent . 4 . The pol yurethane dispersion of Caim

3, wherejn thﬁhér@&wupét@ma' OX§ 6 UDELE1 L 8t |

| east about 1 percent . The pol yur et hane

wl@ﬁe%%m st el Ynsehhane m%twcpmelgrmmt@mtmhweﬁeee of
tSolSat  Most about 15 percent. 6 . The

po yuret ane dispersion of daim5 , wherein the

anount of ethylene oxide units is at nost about 10

percent. 78. T@@@q&@tﬁ@@@i@*@%ﬁm@mﬂ@lmm 7,

' ' Nt

R e e e R AR LR
W@h@’fplercsﬁ orhefoan e 7sqlx5emher ei n the pol yurethane

di spersion has at nost 2000 ppm by wei ght of t he

Garmi Funortis hephielilt AR ATRA el 1

whtert¢ion risaitebdcsabiytd Ois Tmenpr&mmmlarma@ﬂ@rpan@mbml salt.
of daim9 , 1.0 wherein the el ectrolyte is an

al kal i ne rt t 11. The ure

di sper si ojﬁéof S én@%&ﬁ%%ar%l ndjt arfl éh@%% 9
wlvatteion tsed telectcmrymnm tarataelkamg[mseam&mlctaﬁaim salt.

strontiumnitrate and bariumnitrate or m xture

t her eof . 11153 1 et hane. di spersion (1,; daim1

, Wherein heZTp% %rg%ane Has (glsr%?lso ?ﬂ/ %I ]s f@
whedegin dhe e ltlalind asdmirt aftiblsdlc 1k calcium nitrate,
magnesium nitrate, strontium nitrate and barium nitrate or

mixture thereof.

12. The polyurethane dispersion of Claim 1,
wherein the polyurethane has a ratio by moles of electrolyte
to surfactant of 0.01 to 10.

13. The polyurethane dispersion of Claim 12,

wherein the ratio is at least about 0.25.

I4. The polyurethane dispersion of Claim 13,

wherein the ratio is at least about 0.5.

15. The polyurethane dispersion of Claim 9,

wherein the external surfactant is an ionic surfactant.

16. The polyurethane dispersion of Claim 15,

wherein the ionic surfactant is an anionic surfactant.

17. The polyurethane dispersion of Claim 16,

wherein the anionic surfactant has a monovalent metal cation.
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13. The pol yuret hane dispersion of Caim 12, wherein

the ratio is at |east about 0.25. 20 14 . The
woabosiee2hane di spersion of Caim 13 , wherei nPCNAIS2005/044942

ratio is at |east about 0.5. 15. The pol yurethane

di spersiqn of .Igeaip@l%/ure & %}tgbeefg&toﬁ]g)aé Claim 17,

surfactant i s an ionic suagac
wheadadur efHeamendiveierdi oretel dagiimnl 5,s 2& ,wWier diin dihe

ionic surfactant is an anionic surfactant. 17. The
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The pol yuroet hahe: gidpernssdamd Glsdansion wher@iatin He,

nongval ent netal cat. is . Na, K, Li..or canbination
VRO R FOTHIOT Gy e TR e e, GRLE drid of the
md&o!f@;e{lﬁ}drdﬁiﬁ_ %tyesﬁnlﬂferi:&mﬁidlfyIma‘.r@(iadmdmmdxﬂatleimght of

0 e nono ro al ye ene oxide havi
4%%&15&0%@%}%@%%/0 &%&fqﬁéﬁ}e i i‘ﬁoﬂoﬂgﬁe‘fam éhe
ndPdAL A Qleiltdd R BOPIRCWEN0 Wt HEmIB A0 RO Pris at

conbi nation thereof is at |east 10 percent by Wﬁ'%Pt
leststy HY Rrgedmbh tviohtth e fettia divt-adxiaewH; 1of the .
A8 d:l dherRdly Wedd@ne RAMHS RS yurdkhae particles.

pol yur et hane di spersion of Caim 19, wherein the
portion is at |east about 25 percent. 21. net hod of

A
formng &0%roi S @IeEIRERNDSHARGIHATe o (Gl 19,
WHEH B SHO pddvhi Jifald o a Lolvy wihhans diaradsi on to a
coagul ating tenperature for a tinme sufficient to form
a coagul ated pol yurethane article, the pol yurethane
di spersi 8d -beif @GSt i e f YMIRAIE MHAFHS t1RT 61 17N

pNEF N arirfAastan .caibel86ig ol yte and pol yuret hane
particles, wherein the polyurethane particles are
conprised of a . ) )

(1) Theating a polyurethane dispersion to a
coagulating temperature for a time sufficient to form a
coagulated polyurethane article, the polyurethane dispersion
being comprised of, water having therein an external
surfactant, an electrolyte and polyurethane particles,
wherein the polyurethane particles are comprised of a

nonionizable polyurethane, and

(11) heating the coagulated pblyurethane article to
a second drying temperature such that at least a portion of
the external surfactant and at least a portion of the
electrolyte form a water insoluble compound dispersed within

the moisture resistant polyurethane article.

22. The method of Claim 21, wherein the

electrolyte is a multivalent cation neutral salt.

23. The method of Claim 22, wherein the

electrolyte is an alkaline earth cation salt.
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noni oni zabl e pol yurethane, and (ii) heating the
coagul at ed pol yurethane article to a second drying

woenp@ca2ur e such that at |east a portion of tRET/US2005/044942
external surfactant and at |east a portion of the

el ectrol f ' onpound. dispersed . .
W thin t%%ﬁnnﬁg uﬁgﬁgggﬁé%gﬁgh%gﬁsﬁfbt ane 5$t|d?é§fkallne
ed:h Tdeet et heall ofisClaa e in whsraie, thmeoredsioim ahteats,

a [tival ent cation.neutral salt. 23, The nethod of
SIS DA TR S BEL Bt TS O FHr KT e Ser e
cation salt.24. The nethod of Caim23, wherein the .
al kal i ne Zar t rToatmerhsdl ¢f | Glaah Q2umwherate, external
nesiumnitrate, strontiumnitrate and barium

S S orl %83 Pt heTEorEC A The nethod of O aim

22, wherein external surfactant is an ionic
surfact amtés. 26rhd hee teddhatil 3 mi 28 2 S5vhavheiei exiextmeihal

surfactant,is an anionic surfactant. 27. The met hod of
Sl@éﬁ%afg: %&%i%%%%rﬁﬁr{%&?ﬂ actant has a

nmonoval ent netal cation. 28. The nethod of C aim27,

wher ei n td7e. narieomedid@ @bl glasat ahe Wasrethytledeanionic

oxide units in an anount that, i i nsufficient to X
Sqle%‘ﬂ:%‘?argt S13H1E YR erbtbl%t?aefh% Yt spersion in the

absence of the external surfactant wherein at | east a

portion oafg} heried hydtensd axi del atim t 57 arnéhafen NEN®

hydr oxyl. pol yet hyl ene oxi.de havi a nol ecul ar. wei ght
nQR L G AR & LY RS, B et e Gt Wbrs Ih an
ane 1 O 1ea o € cid e f fed gt of o 80hder W le aqueous
conbi nati on thereof, . 29. Theiﬁt hod of Cl.ai m 28,

PUREHES PR REGH-Gt Thet it AT et thmi et vetdy
s fdNeamPnmdysiiOXd least a portion of the ethylene oxide

" units are of a mono hydroxyl polyethylene oxide having a
molecular weight of 400 to 1500, nonionic polyethylene oxide
diol having a molecular weight of 800 to 3000 or combination

thereof.

29. The method of Claim 28, wherein the portion of
the ethylene oxide units being of the mono hydroxyl
polyethylene oxide having a molecular weight of 400 to 1500,
nonionic polyethylene oxide diol having a molecular weight of
800 to 3000 or combination thereof is at least 10 percent by
weight of the total amount of the ethylene oxide units

present in the nonionizable polyurethane.

30. The method of Claim 29, wherein the portion is

at least about 25 percent.

31. The method of Claim 21, wherein the second
drying temperature is greater than the coagulating

temperature.
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pol yet hyl ene oxi de having a nol ecul ar wei ght of 400 to
1500, nonionic pol yet hyl ene oxi de di ol having a

wounbmoddsar wei ght of 800 to 3000 or conbi nat i ORCTHSR@®EN44942
is at |l east 10 percent by weight of the total anount

of the ethyle oX]j [ r [ e . :

noni oni zatll'e po ?/ﬁ#eg%hoﬁe%§3% iﬁe@lrfe%%%% 0 &he rﬁ’eﬁfnd
drwhiereei trenigerainite airs iast dtedsgast0 dbhate@emperantthS1.

The .net.hod of O aim 21, wherein the second drying

CQEHYA FF FTEGHAS t han the coagul ati ng
tenperature .32. The nethod of C aim 31, wherein the

second dr3d ng A esglernatetleres attildastcdiial grdaierfused

t.han the coagulating te rature. 32 .A pol yurethane
DU S AL [ Ao dl e i he G of
cltdien piol yur et hane di spersion of Claiml . 33. A

pol yuret hane article fornmed by the nethod of Caim2l.

33. A polyurethane article formed by the method of
Claim 21.
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