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- POEYURET: ES, PROCESSES FOR PREPARI NG THEM AND PO % BREFARED
THEREWTWEW Ha3E This invention rel ates, t-o- pol yurethane {aat exes,.

processs for 5 prepari ng t hem and pol yners : pr epar ed-there-with. Thi s

:QY:QE'SOHQOLYUREIHM“%% C#géﬁe%§§§%k§& ) B‘Eﬂpe use u?ﬁipn many

appli-cations such- as paints, sealants, -and:films. Polyurethane
latexes are less widely. 10 USed due to i nherent difficulties i n
‘preparing stable ﬁ?é“i%énmn re‘iQLé( St ,F&%:.-L.g XEParexEQ! SXAIDIE ror
pol yuret hane for nponen S [Xyl soCyanat es can be
reactiveS w phepgyting them. andPB1>WE€$ hrepayade pbé:

| at exes are of{e01 00t kOWres to YESHAS bhYdrb OIS pBlymRUb] KAk cONdI ti ONS.
These and ofher propérties 15 can cause polyurethane Tatexes to be

unstable, that is to forma di spersi on h separates fromthe

conti nuous - aqueoust HNseyirst i1 known k88X us¥RFIC B infan ?fsﬁ‘ghe@émelesrmbl ein
an i-ndustrial venue. e solutio o at [east sonme of the

probl ens of 2HrRAFREF NG 28R ol %H‘.i’r é’tﬁ%?ne Polvazeshaps Yagenee axesttret$stdt er

based processeshreets J.nherenl:f'kﬁ.ﬁﬁ)él)/.]&ﬂ'eSI:ﬁm @p&pa@ﬂaglsytabmwedoﬁr or-t-0- use -

in the final ication. . For ureth ne.can be prepar ed
by processe& °1yuret§§rgan 1akexey) cfr°§s%?a\’}lf’ﬂ E)%‘Il 88% AREHETARP or gani ¢
sol.vent, 2) comporents$Sishyh reg pdsﬂeusmtmraoes ican\igd @eactdrd B)thr eatrsd.ng t he
sol'vent. S c [ . t ent 599;
3, 503, 917; %Dyux%ggar%{)ggg%ﬁgﬁiﬂogsigﬂé‘gﬁgé%(rgi or‘-;t..Un% ){Dg g‘%r S%lg%nsggt ?l g)qrrem)ve
sol vent vigeesisyt Havadt agorrpiientlopnditiocneentthasel andagiheehioReTtisfces of

solvent$s  canidhubBEd13hnhRe BatbA LS ea_ ED diakexs apkbsaki ons, al so
sol vent renoval 1S an added cost. ' I n other situations

unst abl e | atfetRESAPR WF’érs&Pé’éFt‘ spfrom the r?(?f‘ HNOLR AREEPIR BR25hICh S

descri bed asabeinghiusetidl often mrepesiragie in af iinEBstSali waesed in GB 1 432
112. Therein, a latex is prepared which I's allowed to separate into

a-thixotropic layer and a "serunt 35 wherein=the thixotropic |ayer has a

sol i-ds cancent r atOnensgfut8¢h tto BOleast sopercfehite. problems ofNDreBAiring54

PCT/ U89§6 05%@ urethane latexes :I.é t@oﬁgéj bgoldl%ﬁl:ymta? Ba@ehkﬁro@:’egs tv.@xepéﬁpare
pol yur et hane | at exes whi ch are’ stabl e. It uld al so be desirable in

the art to 5|hgp%&1érent is ml}?ﬂ?@tyhﬁ?f@vleat%%@§ 'W'Iuéﬁ Jé\‘éhgt%ﬁé wi t hout
reSOFt to thepus@t@bn. For example, a polyurethan n be prepared by processes

. such as: 1) dissolving a polyurethane Ain brganicmsolventpmzpmmwmmemmWmw o

emulsifying the solution in water, and 3 moving the solvent. Such
- 25 | processes are disclosed in U.S. Patent N -3,360,599; 3,503,917; '
' 4,123,403; and 5,037,864. Unfortunately ‘ocesses to remove solvent

are often not completely efficient and 1 "behind traces of solvents

in the latex to be later released in lat 'éﬁplications,_also solvent

_ removal is an added cost. -
30 |
In other situations unstable latexes are tolerated. A

- polyurethane latex. whicﬁ 15 described ashwelig useful for preparlng

films is disclosed in GB 1 432 112 The ~a latex is prepared

. which is allowed to separate 1nto X th ic layer and a “serum”

35 . wherein the thixotropic. layer has a 'soli ¢ ncentration of 30 to 50

. percent.
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organi ¢ sol vernts, such as toluene and actone. 5 I n one aspect,
the:.present invention is a process for preparing a stable

. pol-yur et vanes/Hssex corrprl sing admi xi ng a pol yuret hane POITES9®MSIAEr with

wat er, a surfactant, 'and a chain extender urider - condi ti ons sufficient
to di sperse the prepol ymer and chai n extender " reaction product to form .
a latex wherein:(i).the prepolyner is pr € ed froma prepol yner
formul ati on incl ddi wepld poligssebyanat ehe art pepriet pelivirgdiape| 1mm@nent :
(i) - from SWBQCéQrQegegm ofe LRg1a. ajﬁwegfates% _ :Qemoehe/%'rtcme
ethyl' ene oxide in Of M 0 I"ene " a as an end cap onto
A< propyl En@obRIEEN Y RREFES ‘11‘5Ch0§<1§ﬁa|51‘<§‘?1@ &W&Fk;ﬂ"eh’éﬁ peeyH , and
)0 MDlggitiRns 4B eReL QBN s roRlenb ML &IIhe 0F-- pol-yol- conponent s
ethylene oxi de. I n anot her-- aspet the present invertionis a
stable 3 pol yur et hane | at ex prepared by a. )cess for preparing a stable
20 - pot yur et hane xha&maspémrlewgr@éanmn ‘ Lqe&h@ébe psLpebydmagW t h
wat er, a surfac i n extender,
1o Gl Sper s AEPCRURRET AR S PR Eidor
a l.atex whempekepolypey vike marteppiayeﬁffacsam,ep&a
- formul-ation jncl n 50C anatec .
(ii) fromb5 togﬁ%he%@gﬁ e&t‘ﬁ’ &lsmrﬁ? qfnépf’ﬁe
et hyl end0oxirgactient h@dfuet rhcofomst hyl@mt whengan
onto a propy eperedXkfc Q' odtb8iiilerOXYAKYE SRS
and (iii) no nore than 45p percent of the weig
et hyl ene oxigg@ponent and P°1Y°1 fFopppRentanditerts
is a- pOI yur t&iﬁ'ﬂ@lﬂ.te of the pBQ}o}ln&Smp%Q@ﬂted_ssé@@tlé
conpri si ng eps n
water, a sureftgt“, °x’aﬁ?da%Plled W af éﬁaﬁ _ ?(‘?é’ﬁ&
‘to di speﬁse dxiyel jylepe ppipsxyalbylenansblyhaj ranex
forma | at e)faf\'\@ﬁ{ Weg ht( 'o}g.foqgol comporpen%p 4 BQQ‘R
prepol ymer fornu at| nin

WD 98/ 41554
PC'T/ US98/ 05113  1n another a ect@o't}iésél@é@ L @vEH
conponent, (Spllg, from5 to 48
conponent i POEYIRATEAR® JRFEfe PFRPIAGE by @ PB‘?‘?ﬁSB
end cap 20nt cpoaywatpyherlete:xmdﬁpﬂrsmg admlxlﬂy gl _exe,tahkqlpeapolymer with
p0| yoxyal kylv% p0| xurfac ";(I I I noharg.% exéeh A nder condJ.tJ.ons é)u%rf?g%tnt()f the
wei ght -of po corrponen i's¥8 h Fete oXide, pl'ying the
| atéx"to a sqpbgtwee talﬁdpl(@PélEWdam ichgin leertbpdeaxreagtion’ Product toffnrm a

coati Ng. ° a latex wherein: f}‘ngﬂ@%&eﬁ&%g;: J'.Qaf pu.:i% RE e5oRta 'p'}\és&:[fmgp i's a

st abl e pol yurethane i
formulation including a poly;\.socyanate ent and polyel component,

--ﬁbgégglesaln quugRent . 25

onent
30 | e BsereA veewd leap
4R 3) BoHh 206D
_._of 4p onent is
G H%‘—’Cm" B¢ nventi on

meeﬁﬁr@ﬁ: ban@oFr ocess. o
ur et hane. pr epo r w
BRI 0DRALET GRSPATEF! o ent
efio meaetthan 45 pelantt 0

-§ g[eigared froma .

Anant ang,pol yol
f the weight of the polyol

Ry DR 984 Spl i ed as an

25 (ii) from 5 to 40 percent of the welght _e"polyol "'compofxent is

' ethylene oxide in the form of ethyiene applied as an end cap

'_onto a propylene oxide or higher 'oxya'lky?len 'bolyoxyalkylene polyol,

“and {iii) no more than 45 percent of the we:.ght of polyol component is
ethylene oxide. ' ' : '
30 - :
h ' In yet another aspect, the present;-;i.n ntion is a polyurethane

_,_p'olynier éoateci substrate prepared by a pfdc s coniprising the’ steps of

(1) admixing a polyurethane prepolymer w1th __',ater, a surfactant, and a
chain extender under conditions suffn.c:.ent to dlsperse the prepolymer
35 and chain extender reaction product, to form _a ‘Tatex wherein: (i) “the

prepolymer is prepared from.a prepolymer fo ”ulatlon including a *



10. "l atex containing no organic-solvents conprising: (1) a continuous
- aqueous nd ‘dispersed therein: (2) from0.1 to 10. y
wei‘ght o% ?%?n oni ¢ surfactant; and (3) a polynmer conpri Sf:ﬁéfsﬁﬁgxl?
reaction product of:(i)an ethyl ene oxide capped pol y(propyl ene oxi de)
pol yol conponent having a nol ecul ar wei ght of - from 1500 to 6000 15
wherein fro f y

et hyl ene ox?gd%lg?cyigageepo Th ¥ é’}% ﬁp#ycﬁa\c/(} eong% eﬁflﬁyfceyr%ggtr)g;? i

cont ent. of pexsgreroft ham weegl}tepéetme bylywedi gmp_cz, 2§ il ethdilehe mﬂwﬂgnathe

Il ecul ar welghts Qfenliam §Qlapoa§&qed(ay)ana 'efcggaéd_tg PYULLFRALADAR. or

and (v) a diam ne, water, or combination the
~tnone eﬁboﬂw?éﬁt“ﬁﬂali‘%nﬁr%@ﬁ{‘yﬁlﬂfvé?ﬁq Balyad:pend Jidthaaemezgt Bxan 451 or med.
ik &dthylene oxide, (2)

For- the pur posest Az khe REa%eRE 3 ggﬂtédﬂlﬂoné' ,
polyurethane is defined to include the conpourds Known in the art as

"pol yur eas’ 'aPPRYANY HPRs1AERY TR BaS G Rty APRt HAngehydEa g thand®het Fot he

25 art offwneaa‘fdar&gn@olyners but for cl arlty, these terns are defined as
foll ovvs A "pol yurethane is a polynmer havingra structure simlar to

that Jof " a poI yiter prepared by reacting:a polyisocyanate and a pol y-
al-cohol- = A-"pol Jnotdat dspeat pdl yiree prhgesdtngneesion Citsu s estebire | il yeethhad

of 2 poievme; DB, HEAELAL AoOLLS06uTaL S A 1 BoRelAHL e

Urther Tecognized in par% ng" pol yuret anes t hat

-e| t her. mat emaaloueanhahax/@nslowplerﬁ@hgesrmhef aem thé tradBdl e aenty by

linkage. Fog;gxapplg, areoa% yga&emeae RIaP RS £G4 US1 A Scdids 8s Rl Yale DUt
al so an am ne chai'n ext endeér woul d have sone ea |l i nkages but woul d

stifl be a PWASHPRATAARST °Er1&émﬁ%éﬁf~&yb?ﬂ%/8i‘e%e PRRASY BRI (O PRY 187D e de)
35 ' pol yam ﬁ@l)}wt céipdAeMS haginy §lhaekuldiaBightt 6 denBHodtHasoeosome

-3-

PCT/ UsoH] 05¥ efem gy urét ARRETFENK Rt o Pﬁ RYYPT BBPLESI Yurea, but
may ‘be ref eptledene oxideheiél ra absxmtasranqy@nymngameethylene oxide  The

pol ymer's_of o i2.Pr&s Ghladelv el 98 Aieol SRSy AR) U Go? haYing AL €X. L0
a substrate at'ex can be ns: of pai nt
spr ayi ng. F@%ecﬁ&?lbd‘@éghfont?F@mpggsté’nﬁo‘?rn\lém i3@narqFatke |H?@Y4S§CYanate def i ned

as appl Yi NgaRd &Y &4 iAbnirdl) Chatds, SoPebibiRikhanankalsx, to a brush or
ot her Ilcat or, and then dep05| ting the pol yuret hane | at éx on a
substra in alternative, the mataerial ean be puddl ed or 10 pool ed

on .a subst rate an tbrieh efbgiphead o6 igte phesemubswélateoxusiar;galaubémhe latexOr
ot her _spreading feans.. dtﬁe guzf %fse§ ho"f Pk'e ﬁgégén 1R 185 €$80 Lerm

i nvention, Spraying is ed a rra eri aIl 'such as a

pol yur et hanep¢3amleﬁthal§\y”at&)#¢%mg tmenn"h‘!@r the .< "'slme}decmqvg thdhe art as

atom zed mabggidkeOM oTweeﬁﬂo%mrea ;nra ‘polyurethane APOLREE BIREESS tHsef ul
“with the present_invention for applying pol yuret hane latex to a '

substrafe i STHIPpPRPACiE é’°é|¥“t?ﬁ?ngb"§r SRecdar heése bemsapEe S TiRRMbAEd

into a pool sefidwat exa aﬁ&ME&Jn@W@d poﬂyﬂerlxetvexg a strwuuee dimil&f abned on
t he substra as is or ¢ e fur hergls read to

ke o o o e et d et Brerted ¥ 380 0ing = POl Ethruppotn thut Bet e kad Lo
avoi d get ti Bicpollyurrethahmrkat e.x @rpdilpger havin structure similar to that

of a polymer prepared by reactlng a pol

e§anate with a polyamine.

'30 It 1s further recognlzed in the art of preparlng polyurethanes that

‘T'elther material can have some llnkages othe ;than the named primary

llnkage For example, a polyurethane prepared using a base polyol but

also an amine chain extender would have som lurea linkages but would

still be a polyurethane. .L;kew1se a polx ea prepared using a base

35 polyamine but also using a glycol chain e 1der would have some




entire surface of the di pped substrate. Still another process
for applying a |atex to substrate useful 25 with the present invention is

appl i cat iwp 9smisseans of a transfer process. In a tracHesssPsidess, a
pol yurethane latex is applied to a mat eri al_-which has very little '
abi lity to adhere to the polyner which forims upon dehydration. This
"transfer” material is brought into con t wth another substrate

whi ch has a vreghmere adhlegey doafwauddt £1130be af pelyihea poly mey. be Hedetregnsf er
material is vad ?ﬂg th ] retarned on the substrate. Wile.
‘the above prtocggsees or ap% %@g&én% | at ex #0 a substrate are preferred,
any process known to be useful to one of
~appl.ying a pol yurﬁrehgéﬁmgﬁs %’f Eﬁé presen"f.1 Siaat e

present invention
WO 98/ 41554 latex to a substrate - The latex can b

lied by meanspef/R3&ORINT5113

-~ An advant-ageg- Q{aré&&h?g IF8t @6pYssCHB’ thEOp:EHs%iQ v B GRS ingidd1es
sinplicity of usin atexes. In contrast, using A+ B's temsthat
is, systens Yiered %S a&?&l”ﬁ%ﬁc’ﬁ}%ﬁét%l'l SUFR 26t %‘f‘??tga’b%%ﬁo?x’t
-prepare a palopeheihatiedr aﬁpsnﬂaet&erramdltmgn dep8; :thgthecpdiﬁsyudetlﬁbeeElate&

expertise to_prepar rticles. i a om aI fashl nce
an A+ B sys‘?ﬂp as%aatr alti on aprof“? lvet Ecq'ep _ sf gp%% ng§lan
articlelof remeltdcotur esugstirtgnanl +héh spseminous -hofs\@ﬁtratol velinas g gpish
that perm t LNGefar ghadanb WIBKs { Oal&A%h: le Buldhls Sl L bellenind
under conditions suitable to prepare a polyner:with the properties 10

materFLﬁlea sigR I&8dacont r ast
10fnd ReedHi@FEMe | Nventi-on,

requisite fo¥VeRElaont AEIRGAPI defanedms applyl
to using an p%lyuﬁetsﬁﬁé Bk ek, nb?na@a@ﬂrcgarth@mater

t he polyurethane mer, i s areadyfullg formed in the latex. The
pol yur et hane® o8t & B‘ ﬁerﬁéla‘fi’ﬁﬁg& POPS*E5° substrate and dried as quickly
or as sliswly as is desirable. iin the applsi:cation and under conditions

limted onl y by tin'x%thgr rr@@ %UF efu'_:l.hgz.th thenf%%“-‘ 1%@&&?%2%&%@ ce

the pol yur et hane polyne here 1s” ver
| i kel i hood ofelyupgihiaae J@Ganrfg Prﬂl@strate torftiapingai t o anylapeaemnpse?wa

material. 20substrate is 10wERQY HEfo Ad¥as %gele&fe : 'ab__fa PR&S €BhovedY ENfheONat@4Er  an

A + B system is that the viscosity of at:ex of the present invention
is very whighi 15/ rSH?’tP?Fe‘H‘ thﬂ'r?é‘béb?ﬁi‘ﬁnc?fbﬁﬁ' Brredijtastihgst e °Fi Sosi ty
of doi quibed fﬁyﬂ{e&ﬁspreatitﬂf'tﬁina)déil’aymﬂga tehen tap Jaftli.off .€ eirﬁshefsmlevent 25

concent rati on Q S rge ot , aval: ¥e
p0| yur et hane Sy%{:éate %a%%e mas%cedatcg agg &g{ettlnﬁa{%
anyt hi ng donenttige agljrdste tOﬁethﬁ s}:madt suksitratre

uret’ﬁa f‘at ex on Ehee

Feact Vi Yy profi
tem such as T

Still another process for applying latex to substrate useful

25 -with the present in?rérftion is applicatio y means of a transfer
process. In a transfer process, a polyu thane latex is. applled to a
" material which has ver_y little ability t adhere to the polymer which
forms upon dehydratioh";' This “transfer” "aterlal is brought into
‘contact with another substrate which has a h:Lgher adhesive affinity

30 for the polymer. The transfer material is removed and the polymer is

retained on the sub'st‘rate While the ab ve_processes for applying a

. latex to a substrate are preferred, any process known to be useful to

: .one of ordinary skLJ,J, J_._n the art for app":yJ.n_g a- polyurethane latex to
-a substrate can be ﬁseo with the present inizentions
35 |

di nary ski'l'l “inthe art for
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i ncreasing the tenperature, could cause the polyner to form
pre@tur%é #‘ exanple inside a m xing head,wth undesired results. 30
Li kew se d ﬁ% a solvent :to a pol yurethane f-ornul ati on weCT/uktskasis
cause a change to the physical properties of any. pol yner prepared - -
therewith. Wth a poI yuret.hane | atex of the pr-ésent invention, |atex

terrperat ures and Alnat ol i.ds concentrations can be varied to adj ust t he
| atex's viscosity. SEPAT CAdRT Oy RSB YSIRES i ROtRaNgeRolainsDs GaNtBS  be
added to | atsemeblq;tytckﬁeup.i“re;seateae@vermi @Bntra’s ising A + B systems (that

=5 g}@té&?%%erl ol b

PCT/ US98/ 05113 D & RAViBRTRER LIS
t he ‘present Prepajengeprlivonetitandy iced bo denahieg

d%ﬁiﬂl%r condd¥-4mans of
drying the expeﬁ%xut!oe%?@{% l?{ %%2 gretéjasf'egg

¢ch'is known to be useful”

to those of dinary s dev?ﬁﬁ‘tﬁméca% rfé‘sbtﬂ’yur%’tfﬁ&ne

latex 5 c@athgBcaystsm hsr adn‘qaedltat panbilent: _.'pdb&ds@nsozo@réﬁarqag he dried

at - el evatetklleeBPE: a{,g&g o) | duce ity or wmth forced
sabseas ML OIO 4 Dyt GO0 MU L Bl AL

air. Thet consi der at j ons  of choosi n i
present i nvgﬁ?? S 4t Ty 18ping Péi(k?@édt? heeate g
pol yur et hanempmd )éﬁ"ﬂdlt(ibn§ hRi8AR0ES F2RFarR) aNg&T’
the lateg %g_ugly a%ethefllmlsmterru“
unl ess a bu BREF T HicEnEtf atenser mpliaphionr y

with additional drying aids; such as forced a

useful to those of prdi. dn the art - ) coati ng substrates with
pol yur et hane | at exes ca Pead{)émase Rt aBr’és. t Sysfem, i, aptdnphication

| n-one - enbo8f ¥t Pressat pmvyutleitnhattee pal pxeshaf ]StB_yﬂ&&-Eﬁ@l}tlready shiigention

are prepar edo]br)édefwlt%fygtgg a Rk in sont | aqueous phase
and -t hep, adn XI ng, t he prepol ymerelp [’%gg{haﬁ P" x: eaﬁldg? appgied Itﬁ 2not her

enbodi neht , SSIHEF ’é)?f’gn%‘ilﬁﬂ 2 Guiltler oerasl slcmlw 4¢3 G deiteble in tHe a single
step wher ei appllieatimi Encﬁxﬁaaéhd%néiﬁtl%h&).l.l‘ﬁ@t@ci G P tlbfrtoleranc%sasoe Eer €
are two dlsgllr |plae’dfg£mél %IOI’] One fornulatioen I's the yher
whi ch has at least. & POy cya HME EBTPoRBRethRRE RobyieFols fullycorrponent

A second f of¢iledt i there swt Iwery atexld ot kel idbbOBERT Wt kD comk G ides at | east
a prepol ynmegoaad: auQHaérl} %é&&ﬁgg raw materi «1n the process of the
present_jinvention, a polyurethane ?i]ap obymer fornulation and a
surfact¥ht are emulsified with water. B

in an anount of zﬁrchm;Q alij@ﬂ_’ Nbe 4@ of the saoljids content
of the latey, P ec[er abl% E@% el%uel‘8§g%tlgl ﬁs%n PedeR? Af gns Y$HBtint of
from1l to 5 percentof*¥ §1ty of a dateLfcbir oreseft Mﬁeenrta@rens Fevey
surfactant ewlbeadiosiel.or TiRORbERINCmeans of alcfj

sur fact ant iﬁ;ui‘d ag}s@&tgoxxg.a;[e.erdva?‘rly%gg the temper

25 concentration of a_system, is largely not

_} atuime $0ifeehnreand t he

- O SRt AL

conditions, optionally
“which is known to be

re or the solvent

lable with an A + B

polyurethane. syst'e'in Since an A + B system na's a reactivity profile,

anything done to adjust the viscosity of th f:e-ystem,. such as

increasing the temperature, could cause the _‘olymer to form

prematurely, for example inside a mixing head ‘with undesired results.
30 Likewise, adding a. solvent to a polyurethane formulatlon will likely
cause a change to the physical propertles of any polymer prepared

' therew1th With a’ polyurethane latex of the present 1nventlon, latex

‘temperatures and latex solids concentrat:l.on .can be varled to adjust

the latex’s v15c031ty  Special additives: s'ch as thixotropes also can

35.. be added to latexes of the present 1nvent:r.o

ctgd mﬂt?u? -@oisnnk toat-ex - gf _
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et hoxyl ated fatty acid, sorbitan derivative, lanolin derivative, 35

et hoxyl ated nonyl phenol or a al koxyl ated pol ysil oxane. Preferably,

t he surf awbagisisss an i oni ¢ surfactant which does not reactpcT/us9s/05113
significantly with i socyanate groups and nost preferably the

surfactant is an anionic surfactant. Suitable classes of surfactants

i nclude, but are nt icted to_sulfat et hoxyl at e ol s

WO 98/ 41554 anE bex%& .J_‘edI a p% §Lreec$xane laL-y :)3é ah % E%lx;}usg{g/ 05113
such as pol YOEKFPr2i etarRdPyFICArphé PPRBIRY I pHehyTodfetfa-RyRdx)e

sul f at e amviivaresakbe akkalcanmet abed abigh dei khesal ts bsuedrifas @l kabse of

met al ol eat esqghgk Stranat €;r.ali@l i pdetalndiaurse seH fat 8Sneuatesr nary

amoni um.sur f act ant s aI kal i metal al kyl benzene c%ulgrorllgt es guc 1.a3 .0
br anched “and Fr h&ar 28 gt G d8adeeyroahzane SOPt oAt e *hnT a*

f1 uorocar borﬁl§ﬁ?“f9§bfﬁafme§a§tr@ﬁ aprapiElly hetghugrs M’U@ﬁeél%‘ywlth forced
sul f onat es; dedecyHe benzenei dewi i@k Comehcbdihyaddyhe atthBe: isakt S5r the

dodecyl benzﬁaéeﬁéﬂﬂa‘\?é}ltqoﬁ‘ce!rg ?)rm}gmwne%éidsrhé rr'eﬁ;';é&%@gle ac%'.l £ ]ausy |

sul fates; amoni um | aur vyl ul f at es; tl‘la|3/ am ne | auryl ulfates; 10

ammoni um | auryl PSHFESH §s°°léTfk’él° Mt &PPRHGr §1°9 €01 F0nh erss‘“"t"? |V§Fﬁﬁnol
am ne | 8@rylfronl fiondeess seraakk tam§ ndel Buryls sakéomated dukaty pleboling
di nmet hyl ammeesxlade,mxd@deﬁwlsﬁlécpherkyauem deafly (a&uirfg)rabﬁd&qbdé al kal i

retal salt: dedecdd fJ&eQéﬂ SLE de f'lf(r%u!iié%“'g ALY e LLRI 30! ;AT NG,

sal ts; dodec I oxi di ic aci d trial kyl am ne sa 15
dodecy! di cHe?‘?VP @&P Scht%ulOf brﬂs€ akicdfifimYonRtuh Salts; 35 R§|°°prhé’h%|

pcl yet hoxyl atwestDglepoxifét hylveneiipok ymoppedmehere ubé@@k-ubd@@l yrErESt

pol yoxyatshyl erehpdnyoxybut yl ene bl ock copol yners; and al kali netal

soaps of nodified resins. Particularly preferred surfactants are

dodecyl benzene sulfonic acid trial kanol am ne salt, dodecyl benzene 20
sul fonic acid tri®gt RARSTCEMTaT safE, p‘ﬂé’&é%*)ﬂapf)elrﬁéﬁ%s Sl TrtFnFEe%i”c‘l‘

sodi um sal t ; irgRdtiqn ethmeﬁarammetnalﬁrlyfbsm faapeepolymer in a contiffygus

pol yur et haneaduabesxe&q@é dnBet Rk eSeikihd\ABt 3 RBo AR r PLiRPAL €fhain exteH&EN]
pol yur ethaner.f Qrgulat LANS: Wh-Ch.l gl ékdc%nél ol.yk %Cxa%§E§g+:’2_5:atlocnogﬁcgﬂem

and an |socyanate QEactlve conPonent al so known as an active drogen

cont ai ni ng it &r PHI9 61 SIESI YRS THE S €A POy et iafree rater.  In eit!

case there are two discernible formulations. One formulation is the
prepolymer which has at least a polyisccyanzte component and a pclyol
component. A second formulation is the latex formulation which

25 includes at least a prepolymer and a chain extender.

In the process of the present invention, a polyurethane
prepolymer Zformulation and a surfactant are emulsified with water.
The surfactant can be present in an amount of from 0.1 percent to 1C

30 percent of the solids content of the latex. Preferably, the
surfactant is present at an amcunt of from 1 to 5 percent cf the
solids content of the latex. The surfactant can be ionic or noniocnic.
If non-ionic preferably the surfactant is a an ethoxylated alcohol,
ethoxylated fatty acid, sorbitan derivative, lanolin derivative,

35 ethoxylated nonyl phenol or a alkoxylated polysiloxane. Preferably,
the surfactant is an ionic surfactant which does not react
significantly with isocyanate groups and most preferably the
surfactant is an anionic surfactant. Suitable classes of surfactants

include, but are nct restricted to sulfates of ethoxylated phenols .

-f—



not limted to those polyners which include only pol yurethane

l'inkages, It is well understood by those of ordinary skill in the art

of prepaW%@f’ﬂé?"yuret hanes that pol yurethanes al so i ncl udd&Tg6PYRS 30
contai nino al | ophanate, biuret, carbodiinde, oxazolinyl,

i socyanurate, uretidinedione, urea, and other |linkages in addition to
urethane. Simlarly, polyureas too can have such |inkages. A
pol yur et han&*%r éf)cﬂ"%fe?x %e:f TREaR R YL h PR e sBREY THAFRRY IBAIZANYZZY ™ be an

i socyanat e sermakaaim@dnpirepalyinerkaliThernokytdr cofa dabad @Xch aismetkali by
adm xing a prepolyner vi.Lh.2,.cheln extandel. and. waher. 520.08 Al ernary

PCT/ US98/ 054rit®nium surfaqsocyaraatcelit eetdnal eyl bpokyme syl mnatet iswen sdr ogen
term natSEd Pln\éggé 'and 1:i '1ear %he“’[l eq%%%c;?ibepré)n ugu] &)r“ags,adn]fét re of a

Dol yi socyanate and a yrsocyanate reactive conponen and chain

ext ender at fhegpcardon swrtfpetﬁ'@ﬁewqﬁcaemem mat*librr@”flﬁﬁﬂreapksépol ynmer can be
formed by éulfoasr@egt,l Blkdchie COTRONant 8,0k 8- €PO YR  arfi QE gymgl or
including a pol yi socyanat e conponent and an active hy en conponent.
The | atex dodecys Hegepaprl sSByierégct¢ify 2amPrepotatier L&‘ﬁél“ﬁ-“@ﬁaii“lﬁr“éxltaé’ﬁd in a

continuous agURRHS; RRASS.un TSR enlry By ABYa1QPtdARal IdryDesuitates;

f or mul at ed to react. wherein_the water of the continuous agueous hase. 10
is a nitor, *TREPOPT BPEYhe ekEPusT v & 1ERkT Meekt ety sulfonates: trialkppal

pol yi socyanaxhﬁecmml@nemwf«aﬁaﬁdte pf,eﬂp@yyrmﬁqé Qi) Atsh0fha@bs; lauryl he
present invent |t9n caan_ug)eo advant agequsl y, s ectledd (gr( m or gani G
pcl yi socyana% es, T F "“pol yi'socyana &8 socyanat 8- BaAse
prepol yner smemdsmbct dp@ss:vc-h@m@efxyl oiiheeseilccatnﬁoncdc sged altivphbitanc: eawd ne
cycl oal | phatie.d; Saexanal Bsne ! oI QIR | £.,30M, £3BEE AL an
mul tifunctional aromatic isoCyanates are preferre Pr ef errecf
pol yi sotyandeesyarerpenyl gride 46 $wifgehedict @o@gf%atb@ 8 St helkyl phenol
cor r espondi Bglyeieagmaeemast U588 ndhdherpoldodyrr@dnterd, Blodd phgNYhers;20

net hanedi i socyanate a correspondj ng.i sonmeri c m xtur m Xt ur es
}Qoxye+hyl }p lyoxybutylene b*gék copolymers; and ?Ea‘l meta

‘%f% alkali

ne salts;

soaps of modified resins. Particularly preferred surfactants are
dodecyl benzene sulfonic acid trialkanol amine salt, dodecyl benzene
20 sulfonic acid triethancl amine salt, dodecyl benzene sulfonic acid

sodium salt; and triethanol zmine laurylsulfate.

The polyurethane latexes of the present invention are prepared

using polyurethane formulations which include a polyisocyanate

25 component and an isocyanate reactive component also known as an active
hydrogen cortaining material cor polyol. The term “pclyurethane” is
not limited to those polymers which include only polyurethane
linkages. It is well understood by those of crdinary skill in the art
cf preparing polyurethanes that polyurethanes alsc includes polymers

30 containing allophanate, kiuret, carbodiimide, oxazclinyl,
isocyanurate, uretidinedione, urea, and other linkages in additien to

urethane. Similarly, polyureas too can have such linkages.

A polyurethane prepolymer useful with the present invention can
35 be an isocyanate terminated prepolymer. The polymer of a latex formed

by admixing a prepolymer with a chain extender and water can be an .
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of 4,4'-, 2,4 - and 2, 2'-di phenyl net hanedi i socyanat es and pol yphenyl
pol ynet hyl ene pol yi socyanates PVDI; and m xtures of PMDI and tol uene
di i socyansbes/i4158kso useful for preparing the pol yuret hanespaifiusdsmsiiz
present invention are aliphatic and cycloaliphatic isocyanate 25 -
conpounds such as 1, 6- hexanet hyl ene-di i socyanate; 1-isocyanato-3,5, 5-
trimethyl-1-3-isocyanat onet hyl -cycl ohexane; 2,4- and 2, 6-

hexahydr ot ol isenpsrdite Socypanated, paymael laragctilve Toircespordringtes EERYRG .
mxtures; 4,4 tne Zedot; ANGrud H CY Sl phexylnpt hapediisocyanat fg gs
wel | as the corresponding isoneric mxtures. 1,3 Tetranethylene 30
xyl ene dii srajahzrweaie apsdibe arseehanitt fnd faapr egeprdernyfemerdn.

Al so advant ageQusi oS cbQlent Ra sBAL Y1 SACYARBL B MPANSBt s Dfied

formul ati ons of the present invention are the so-called nodifie

mul ti funct i offaFtiEbEParrareIenthAl B OTpPOMRTct SOWH-EH Ar enOiydaPrhéd 35
through chemghsdeagidOB8mRhetN@nADAY @ cEI IS BONANRRESorRBAERL.  The latex

ol yi socyanal g, eielblaLy. ALe, ROy sagyanal e cont alning, gsters:
PCT/ US98/ 051dc3it inuous aquébefiShabd Ur €& prapbnpeansd.eSoaidnpriaf, esabl y
car bodi i m des__and/.ar Lur e;}gpeiirrfi nes; iteSP%\faP%Jer ate .and/ or. urethane group

S fermuipted to re w he 'wa cEntlnu us agueous phase
cont al nl ng Il soCyanat es oOr pofylsocyanates. I qul PO ylsocganates

cont ai nil¥g is a mErbedidinr dergtloupsslugige oriainnetendaps and/ or i socyanurate
rings, 5 having isocyanate groups (NCO contents of from 10 to 40 wei ght
percent, nore preferably from20 to 35 wei ght percent, can al so be

used. These i ncl uth® Ppbiisexeatpre, cCoppPiAnsoRYy ditat Reerbaged ermplations of

2,4' - and/ ori reddinphainhiBishane pdi Leneyanal.g: and e orde spanding

i someric mxtures, 2, 4- and/or_ Zd 6-t o] uenedi i socyanate and the 10

corr espondi NS BMBPPEE T xPUT e RPXYUTPEEHTeqi pirefyTifeEndiTeS

di i socyartat esrepntynityD) addmidtxtey edendoft. ol Thesedtdrs asyanat &S paad: Pl

and/ or di phepyl,qef hane. di.i.so Al €St aromati uitabl e prepol yners for
use as the p%?lc ggi‘cp?;ﬁﬁé% éséﬁ%%ﬁ%m E%‘f romatic and espiediz3Pl

I

yI SO
multifunctional aromatic isocyanates are preferred. Preferred
peolyisocyanates are 2,4- and 2, 6-toluenediisocyanate and the
corresponding isomeric mixtures; 4,4'-, 2,4'- and 2,2'-diphenyl-

20 methanediisocyanate and the corresponding isomeric mixtures; mixtures
cf 6,4'-, 2,4'- and 2,2'-diphenyimethanediisocyanates and polyphenyl
polymethylene polyisocyanates PMDI; and mixtures of PMDI and toluene
diisocyanates. B&Also useful for preparing the polyurethanes of the
present invention are aliphatic and cycloaliphatic isocyanate

25 compcunds such as 1, 6-~hexamethylene-diisocyanate; l-isocyanato-3,5,5~-
trimethyl-1-3-isocyanatomethyl-cyclohexane; 2,4- and 2,6~
hexahydrotoluene~diisocyanate, as well as the corresponding isomeric
mixtures; 4,4'-, 2,2'~ and 2,4'-dicyclohexylmethanediisocyanate, as
well as the corresponding isomeric mixtures. 1,3 Tetramethylene

30 xylene diisocyanate car also be used with the present invention.

Also advantageously used for the polyisocyanate component of the
formulations of the present invention are the sc-called modified
multifunctional isocyanates, that is, products which are obtained

35 through chemical reactions of the above diisocyanates and/or

polyisocyanates. Exemplary are polyisocyanates containing esters, -
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15 the prepolynmer fornulations of the present invention are prepolyners

havi ng NCO contents of from2 to 40 wei ght percent, nore RS y

from4 tSV%?lS%é?“ght percent. These prepol yners are prepar a& 6@{9%;“3

reaction of the di- and/or poly-isocyanates with materials including

| ower nol ecul ar weight diols, triols, but also they can be prepared 20

with multival ent ctl en corrpquna h asrdl and tri-am nes

and di - and“ffi%~ e\{S’I g }Qa F35F° SXEnpI- Sf§racl d SPSRaEass and/os

pol yi socyanate@mmntew mng:»ame:tahan&ncgboup&thmeebeoabIcyﬂmv»ung NCO

contents of 19,40, wei ght reent, .nore ably. .2 Pnin

wei ght perce%%%%g?zatl ne(Q \l%% ngééjé:?i%bn%of di g%)%% tesga%’lc}/'9 & Zé n=ne

pol yi socyan&eeaediinide foeursxamsitenintioness qmlsemsil/ar \gecgdnurdtalrings,

triols, 9xyagkmgem§o@ax994 %m&ysowéé kthtglyé:qkém 0 P&'MOBS Lsyl ene

glycols havi ng nol ecul ar wei ghts up 800. These pol yol s can

enpl oyed i n@EEFMtal PSSP BT AR R uF@% -Zﬁs“dl?’fD ‘a??(FPérP%TGFyoxfaPk‘gﬂlsén’ée

glycols. Fonsexanphése dheidayl ens gkaeabs . pdivPEQR¥hANE 8436e0bs 4, 430,

pol yoxyet hyI ene %%%m s, . ethyl ene gl ycoI S.. propyl ene glycols, but /| ene
r

gl ycol s, polydxy énd GrYRBYImEHRRE TN SRGHTGHT | Be pot VoX e et

gl ycol s can lbanmedmﬂnkye,stze: pabysd 2, G-G:I’bl&b'SéhleOdi&ﬁd’féiﬁn\ﬂBt[He as

al kyl dials such as ane diol. Oher djals also use i.ncl ude
iy

B Sl o8y Rt R e R S BBV b SR OISR Weane 35
di met hanol , dahsbayweatdsi sy OX yetinylxthyes efut tloreed isocyanates and PMDI

-9-. a3 984 frleaRtmethane i
PCT/ US98/ 05113 'F '5/ met aml%arltlls?:c anafy ‘useful as the polyi socyanat e

conponent of the prepol yner fornul ati ons of the present invention are:
(i) pol yi sogyapahesyhawh pekan:NOQsc o ent dsz vi4 0 8- 40 4 neh g s
per cent cont ai ni ng carbodi i m de_groups an ur et hane groups, from
G4 - 85 APBRGVP NG Al HLr SOEy arates O SR HOTPE 6P B4 R
di phenyl net hanengNCS ayaastess fxiohn) 2 p:roepmlvgérmns ceobdral, Nhéx NEEFGRbLPS,
havi ng an ch‘goz(n:ollm‘tgngo Qv]:alit{“orpner\.eng 351‘heseq: rcentarebg‘ge%%rgg btyhe

reaction of the di- and/ocr poly-isocyanates with materials including

lower molecular weight diols, triols, but also they can be prepared

20 with multivalent active hydrogen compounds such as di- and tri-amines
and di- and tri-thiols. Individual examples are aromatic
polyisocyanates containing urethane groups, preferably having NCO
contents of from 5 to 40 weight percent, more preferably 20 to 35
weight percent, obtained by reaction of diisocyanates and/or

25 polyisocyanates with, for example, lower molecular weight diols,
triocls, oxyalkylene glycols, dioxyalkylene glycols or polyoxyalkylene
glycols having molecular weights up to 800. These polyols can be
employed individually or in mixtures as di- and/or polyoxyalkylene
glycols. For example, diethylene glycols, dipropylene glycols,

30 polyoxyethylene glycols, ethylene glycols, propylene glycols, butylene
glycels, polyoxypropylene glycols and polyoxypropylenepolyoxyethylene
glycols can be used. Polyester polyols can alsoc be used as well as
alkyl diols such as butane diol. Other diols also useful include
bishydrozyethyl- or bishydroxypropyl- bisphenol A, cyclohexane

35 dimethancl, and even bishydroxyethyl hydroguinone.



wei ght of the prepolymer, prepared by the reaction of polyols, having

a functionality of preferably from21.75 to 4 and a nol ecul ar wei ght of 10
from 800wboskbs@00 with 4, 4' - di phenyl met hane di i socyanat eP@r/USH8t0k118

m xture of 4,4 - and 2,4'-di phenyl net hane dii socyanates and m xtures -

of (i) and (ii); and (iii) 2,4- and 2,6-tol uene-diisocyanate and the
corresponding isoneric mxtures. PMD in any of its forns can al so be
used and is prefeantédularlp uskifsl easené troprefoerabity dapoaenteqdi el ent 15
vei ght bet wegn 215e 2Apg. 300, . nor e- p gf%re@QL,y lfnrglr‘g ;1,3 10 445, and an
averagefunctlo Ity of greater t eferred is an

aver age funedivopetierytest béTiom an ?Got @0“& St °fThé°“V|Bs*€Q)§Pt‘yeJGf“tH‘?éC°n~

pol yi socyanadf ¢ B%dtﬁmgge{;ﬁu%blé’ncf/Eer%gnatrQ g r ARG, canki pajse
(cPs) (0.025 to 5 Pass), but values from 100 to_1,000 cPs_ at 25[err]C (0.1

20 to ol PARSRPYNEtRIYE PieTosvpRabef 6F RELETWE PF debbsing. 2/ 4Srmil ar

Vi sCOsi ti eSgiphenylnkfard ei esrorcgglnmgr e\_ql)t s&rm IV sPSIntk SOGHARES @regmonent s
are sel ected. Stil prefe t e pol yi socyanat e conponent of the
for mul at i on&29f9t%e p? ecé’@ﬁ?“tl ﬁvefrﬁ“i‘“o% 1'1°s 33 B e ®EF T O t PP sgr BupPe

consi sting ef:ighDlgf PMDIprepsn WBk, pirepoteurey, tha PMokipt efobyivels, aav2hy

nodi fied MOl and m xtures theerfmrafb from 1.75 to. 4 L€ Drepol ymer fornulations
of the presen‘t SFRVEAtT on °f el 2y T po1 /0l corrponen? =) efﬁnctl “onal
active Hydr dgensedriral 10Ag vrmheﬂdal gi phe»vlmmefxuld iws¢dyahdres prre@e;ht a

I nvention cap., ﬂ&'&*dﬁhﬂﬁt gkd 3l g QLRGL, *&@@hmaoc stonSn%tQL r&ady; deseLi bed

her ei nabove. Active ydrogen term nat'ed prepol yners useful wth the
present invehtitorfihéttdeaattive Hydr ogen?: 6‘L°'“9a‘°ﬁj‘€m€P§¥%)'T=tﬁh‘é‘d the

pol yi socyanas-esspirhipg| sopocyanat -t er Mmst e ars of PHepOIdTRES desald bed
her ei nabove. Actiye hydrogen containin ounds nost commonly used

i n pol yur et h%ite*p? ddu ’ﬁf(?n e thdses % ‘ESﬁf)b ROSY MA0i Y °50- %881t wo
hydr oxyl5 gr e«ipstOsetagena 26r QuPS00, ﬁbﬁé@refe“ mgommum]l)sﬂ:arﬁtar edrer eed to

?i{)_el n as p9@/0| 2- Jzﬂvggfoeﬂ%?ﬂgﬁtl Vgersea er than 1.5. More preferred is an

PCT/ US98/ 05&\1%age functiopgilttabloé Poirydl s &ped @eneﬁml Vysdenbwn odnthear e
descri bed i Boﬁyigbcyanate component is preferably from 25 to 5,00C centipoise
{cPs) (0.025 to 5 Pa*s), but values from 100 to 1,000 cPs at 25°C (0.1
20 to 1 Pa*s) are preferred for ease of processing. Similar viscosities
are preferred where alternative polyisocyanate components are

selected. Still, preferably, the polyisocyanate component c¢f the

,.

formulaticns of the present invention is selected from the group
consisting of MDI, PMDI, an MDI prepclymer, a PMDI prepolymer, a

25 modified MDI and mixtures thereof.

The prepolymer formulations of the present invention include a
polyvoel component. Polyfunctional active hydrogen contairing materials
useful with the present invention can include materials other than

30 those already described hereinabove. Active hydrogen terminated
prepolymers useful with the present invention ZInclude active hydrogen
adjuncts of the polyisocyanates and polyisogyanate terminated
prepolymers described hereinabove. Active hydrogen containing
compounds most commonly used in polyurethane production are those

35 compounds having at least two hydroxyl groups or amine groups. Those

compounds are referred to herein as polyols. Representatives of -
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publications as Hi gh Polyners, Vol. XVI, "Pol yurethanes, Chem stry and

Technol 0 Saunders and Frisch, Interscience Publishe k,
| OsRes St B

Vol . 44-54 (1962) and Vol . I, pp. 5-6, 198-1 R
Crganl c Pol ymer Chemi stry by K. J. Saunders, Chapman and Hall, London,
pp. 323-325 (1973) and Devel opnents in Pol yur ethanes, Vol. I, J. M

Burst, ed. I|ed Sci.ence Publishers, 76 197__8 However, any
active hydrwé P o REAT Hi*ng % SRpTEnaY d‘é‘ﬁwge‘arﬁséﬂe\ﬂ FREYHRE Pt S¥ENt

i nvention. fmranpdeensefassucdh matetreiral svdinciwde "péigseeseinest ettektanyt i 10
followi ng classes of conpositions, .alone or in_ adm X

, @l one or i o3y
al kyl ene oxi ge” d°c?3ctsy of - pol’yhygrgxyar kangse‘sfjbe)qce i;%lén%"%x e York,
adduct s of ¥dn-fedwci Pyi8ugdr8s alidégugarn dar.i Vat ippess-q c) o3&k | eﬁé‘i)f

oxi de ag UG, %201 - RRQFANOENS. 300, %?yyphosgmﬁé% A8 a 200 (4!% alkylgne

ols o

oxi de add esetypes arée referred to 15
herei n as "trasé2poi2yofl P73 EXErRHYE nei-Henegd dVlt-sIofJ- M-
pol yhydroxyﬁJvlsanee% ussgﬁlwe@%nemeae@quqgf:;sp9f 1917@%99"!@) 9l ¥eRkver, any
propyl ene gl ycol, dr oxypropane, 1, 4-di hydroxybutane, and 1, 6-
di hydr oxyhex&nee I'Q’Id%ﬁ’bl °“t1=12 ?BFPT‘W&F‘OX%Ibﬁ’Fa‘h?“ fith ghe present
tri hydr oxyhaxageionl, ledabléTRE hwral eihane:s Entrded Khodt Byl Htpaopaneche 20
pent aeryt hrltg rFol yca rol actone, xylitol, arabjtol, sorbi tql_,
manni t 0. PreP&rs 28I T SSIRYTEHe okie CRddueiEIGHTS 1o
pol yhydr oxyasldyaees oame taheuqsops Ipenenhwiticdea adduct Scand kel énd eredeoxi de
capped prop%/lene oxi de adducts of dihydroxy- and trih dl’Cﬁ aI K; n%%

y 25

S 0L NIoni—-re Cia S Tivatlv
Q her usefu aFRyI ene oxi de adducts incl ude adducts of ‘et hyl“ént

di ami ne, gl yticei adustperfapherehcivm end rRARDIMSRhoqus? aBidkit eng alkdy drldwyere

butane, frugliag€saRds SHCLOSLrencls. solyols SN 8RR effd gLk ak€errea to
pol y(oxypropyl ene) gl ycol s triols, tetrols and hexol s and any of

these t¥at & Rappel2eh PALYLAYI efE>tRkedect 2Ey? el’ﬁegé-cﬁolaﬁli‘ﬂ“ésa‘l"so i ncl ude
pol y( oxypr op;myepemsyehkwoen&)e}a@i yﬂl:slj afBe€adducts myeﬁﬁyékergayeantent shoul d

preferably co rlse ess 1.8( ercent of the t ol yol
wei ght and Fore prefers in’y"l’esé ‘tdnzi}‘gD pane, 1,8 qulPftcroxé’ lé%’an ° thl ene

oxi de, whenduwedoxv@raire bhcerpbr at,éd4-|trrhvdrory)alrb,anwaylfél,@ﬂg the pol yrer
chain, for exaunlendRddt ernal hh8eksor oBfane ! rmunali bR S prQfankandont y

di stributed bl ocks,” or any combination
-11- 20 pentaerytbrltol, polycaprclactene, hylltol, ar,bltol, sorbitol,

mannitol. Preferred herein as alkylene cxide adducts cf
polyhydroxyalkanes are the propylene oxide adducts and ethylene oxide
capped propylene cxide adducts of dihydroxy- and trihydrcxyzlkanes.
Other useful alkylilene oxide adducts include adducts of ethylene

25 diamine, glycerin, piperazine, water, ammonia, 1,2,3,4-tetrahydroxy

butane, fructose, and sucrose.

Also preferred are poly(oxvpropylene) ¢lycols, triols, tetrols
and hexols and any cf these that are capped with ethylene oxide.

30 These polyols also include poly({oxypropyleneoxyethylene)polyols. The
oxyethylene content should preferably comprise less than 80 weight
peréent of the total polyol weight and more preferably less than 40
weight percent. The ethylene oxide, when used, can be incorporated in
any way along the polymer chain, for example, as internal blocks,

35 terminal blocks, or randomly distributed blocks, or any combination

thereof. -
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Anot her class of polyols which can be used with the present i nvention
are "copolprmeiiael yol s”, which are base pol yol s cont ai ni ngpcrlus%/osnabl el Y
di spersed pol yners such as acrylonitrile-styrene copol yners.

Production of these copol ynmer polyols can be fromreaction m xtures 5
conprising a variety of other materials, including, for exanple,

catal ysts such ashazdbr silsebutfyp@}yrmiltsrvm;eh @opoé yuver yichytle present

stabi [ zers: . g ¢80, /A0S SF A98YLS. S UG, A5 o1 SAOLORANL o contqining

Pol yest er polyol's can be Used to prépar é the po yur et at exes of
t he present $tapéaty GasreBebyrdtmerpebynlas gy lgeiteid¢igpyrene copharatt-eri zed

by repeati ngp&3{,ef: bk SNl CRLGARRE ANBIRIE OF from readlifhalif a0d by
the presence of termnal pri mary or secondary hydr oxyl groups, but

any pol yest efomPEEPATWaki YRFIPRY &£ ‘Pe’§§t"@eﬁéﬁsve*"”l“dl"hyéff’ﬁg%ﬁ“@lreoups can be

used with theaderlgeemtsutm\éenuawuf&uﬁmmtele,lépmerr gagpidion product of
the tranesterification of glycols wt

B (%/ﬂ'ene terephthal ate)
can be used PUCprEpHce Tr}?ec’l’%ft‘“exé’ﬁ”‘sc’ff tgggnts such ﬁseé% RNt i on.
Pol yam nes, amnine-term nated pol yethers, polynercaptans and 20 ot her

|socyanate reacti V& S0 oun s .,are albsousse |£9b| e |n td[;ue pp es‘een'gane
i nvention. Pol yi socyanate “pol yadait i"6n At V& Ay ogeh Contai A ny

conpoundsd ( PLRAkesarf bae uxeslerva thvdriveompr esemfesrcewemtlymrs aP¢ B&nerall

conpounds areg .ty | & [ QAUCE S QL+, romatic or
trlrrgt hanol amgneygw%r (I%éées}h?i?5 ag&%%gr?nglqgrézhcgn-ggbn%gqcan e found 25

in, for exanpte@habit ed St AbeSrPagwast o4, B7rizAorrirgsy ety FecREAFAnds.

I'n addition teuRalyisesyanstesungnshidetie cbydnagen ¢eni@hBifg2 active
conpounds, the pol yuret hane fornul ation useful for Ere aring the
pol yur et hane’ YHCERe FTEPPT 8™ e 88t i hV &ifi TP S6ah FPReTUdE - atfdi EXBRAF’ 30

mat er i al 55 cakhedeathtichi yasinct kar x.leé(a:m%ﬂiﬁ,tefrﬂﬂ'ﬂ’w’cﬁiﬂ oasgcuysefulwivht h t he

present inveptjon lga,n Lnelude fillers, thixotropic agents, th
surfactants, B a?'to(af: S, OFreBetrm olhe)al X bec‘rl%e’sslgg # e,&ny HAGrEs v
present 1nventlon

Polyamines, amine-terminated polyethers, polymercaptans and
20 other isocyanate-reactive compounds are also suitable in the present
invention. Polyisocyanate polyaddition active hydrogen containing
compounds (PIPA) can be used with the present invention. PIPA
compounds are typically the reaction products of TDI and
triethanolamine. B2 process for preparing PIPA compounds can be found

25 in, for example, United States Patent 4,374,209, issued to Rowlands.

In addition to polyisocyanates and active hydrogen containing
compounds, the polyurethane formulation useful for preparing the
polyurethane latexes of the present invention can include additional

30 materials called additives. For example, formulations useful with the
present invention can include fillers, thixotropic agents,
surfactants, catalysts, dispersion aids, crosslinkers. Any additive
known to be useful to one of ordinary skill in the art of preparing
polyurethane latexes can be used with the present invention. The

35 additives are preferably added to either the pclyisocyanate or the

polycl component of the prepoclymer formulation, more preferably added -

-12-



known to be useful to one of ordinary skill in the art of preparing

pol yur et hane, | at exes can be used with the present inventi - 5
addi ti v&so%ﬁ/ﬂsﬁr ef erably added to either the polyi socyane{)t mb‘gg/‘t&ﬂel? .
pol yol conponent of the prepolyner fornulation, nore preferably added

- WD 98/ 41554

PCT/ U89_8/ OSJ'JL%_e pclyol Eo%péékentponl\){oka&%@g@@ébt in bJJ:r} 99}“ uggfﬁdQﬁdfdrﬂl ny way
useful in form ng a pol yuret hane | atex. Wi I e any of the
above recit epleorpioantidaamt materials can be 5 used with the prepol yner
formul ati ons of the present invention, preferably the primry
conponents of the fornulations will include an aromatic

pol yi socyanat e, "rore@pt Ef ethigpPYPOWDISCHISS CPOPNGT NP RGEI TS can be

prepol ygrer sseleuls wt{)»he tB@'I?He§i9§3Xr@B?§c&mﬁQ£ﬂ)iQJﬂ§n$f thE’r];fﬁfe@thlebﬁverﬁ‘Jl%n pol yol
component will be a polyol, polyamne, mxture of polyols, or mxture 10
of pol yani ﬁ’ées“,e‘W@rEFﬁ hﬂaﬁ};ﬁ’/‘éo,“ebb? fanﬁﬁee,‘oo‘F“*taﬁeo%sr it y SO0 AR Nt

of a m xt uaeret ipgoyol ®cgengel yarmenese fesanl pobyetivg; Hali og v@n or TDI

et hyl ene oxide,content of from5 to 45 percent angd a_ nmol.ecular i ght

of  Trom 7o8 5 E000 " e B3P e e BRPSERt hear it or enedBE oy yal
conponent fgubonertherifbrom efpadybyl enévoxinde reducapdi pglyold, or mixture End

C_appi ng, | So% @%l&é’r{'%épmﬂe gint Qh@rp%g_?gi,n%o%'ﬁﬁlnx,etﬁeq:htpoperQéry componlé§£ ng
hi gh al kyl ene oxi des, such ‘as propylene oxide, and then in a second

step appl yPhg ethiyizene’ exide st o° tHee Yeh$sot s ttheopoitper faving g»
provi des agviantageas:isscdinasntigbeat:Rh Prid1aeypditdhoXyk 4 eloitAala-ofe: o0
wi t hout the_hi gm hydrophilic properties of all et hxlleene_ oxi de pol yol s.

Such end c8ppe€d™polly 6P L-8PR: r EGUt red®f Hr PERE PoP¥ diectigGhettt *8F t he
pr epol yner pé Dforut@tgoast ak irhenprRsendf ieRMeIdneOBxzide end-capping. The pol yol
conponent of the prepolyner fornulations of the 25 present invention can
i nclude the ot her pol yols described herei nabove, as long as the
l'imitations thafnd Irerpolyéb Denpomenbrhiddetarprephisirgne polyethegxpeferodont ent
of from5 {,0; A45,P&H GeRl1end fole ul Ak wel g@epgenferm\d?om then iR B, 000, and
from5 to 40 percent of the weight of the polyol _

second step applying ethylene oxide to the ends c¢f the polyol. This

provides advantages such as greater primary hydroxyl) termination

20 without the high hydrophilic properties of all ethylene oxide polyols.
Such end capped polycls are required for the polyol ccmponent of the

prepolymer formulaticns cf the present invernticn.

The polyol component of the prepolymer formulations of the

25 present invention can include the other polyocls described hereinakove,
as long as the limitations that the polyol compecnent have an ethylene
oxide content of from 5 to 45 percent, a molecular weight of from 730
to 8,000, and from 5 to 40 percent of the weight of the pelyol
component is ethylene oxide in the form of ethylene oxide end-capping

30 are met. Preferably, any additional polyols are used in a minor
amount. For example, a small amount of a polyester polyol could be
added to an ethylene oxide end capped polyol and that admixture used
as the polyol component of a prepolymer formulation of the present

invention.
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conponent is ethylene oxide in the formof ethyl ene oxide end-capping 30
are net. Preferably, any additional polyols are used in a m nor

anount. Feo9gEspl e, a small anount of a pol yester pol yol ROIWSISHE13
added to an et hyl ene oxi de end capped polyol and that adm xture used -

as the polyol conponent of a prepolyner formulation of the present
invention. 35 -13- WO
08/ 41554 The stoichiometry of the prepolymer formulationPGE/ UBOBLEENLL3
The st oi chi V. Qf Brepol ymer, form i ons.of. .t he present

i nvention agg%éﬁtclﬁqt ?1%{1(25‘ GPTLy ?glélcltye%g](':got%%i é\)éé]tnt%fg;r\t*gg ?ﬁé&g

pol yi socyanarcéytmepeneiet cenrdrete apdlyhel pelirporerenéHer bérrafpéyer

prepol ymer NOQLCOREENdo WhildenP 6561 gl RAME AN NGO EBNE &R 0fc 100
percent. Prepclymer fornulations which havé | ower prepol ymer NCO

cont ent s *carPebéctisedP TGt Yiafe f s aSiany G chhiea 15r &Pty REFPAMTET HEO

hi gher whi chhonténtsUbln Heallsdd@Oblit €ndBfi8cEdiGQr O41ShBl pdeRE) Il @ispsEsal

of the prepclymer in water. Prepolé/mgr formul ati ons whi ch have highei\r
prepol yner NE&'tonteht's BarP™5r s bESWEEq, "Bt 13 Peast Ry prépdtiyrersaiio
NCO cont ent raph< attsgolvher pol yaesr .t cerepagHicat Sorvnal ieiont hatl cdi isper SegHen
water. Preferably the prepolymer NGO contents of the prepolyners of

the present A-RVENTION 15 Prom B ¥8 10 et CuRty Put nczeasiiy snif-tTShal Iy,
it is réces¥argorthat dadnecdwmkekhe pphpreat torormclagderattbr thancisparextiender .
Any chain exfepder kpown, {9 he ;&&%ﬁéi&}m&%&h%@gt%%shof the %%Egﬁméé'%f' I in

the art of preparing polyurethanes can be use e present
i nvention. SH§chEGAF MERPERdets fEgpicaPl I° Raveera - mol ecul ar wei ght of
30 to 500 and have at |east two active hydrogen cont ai ni ng groups.

Pcl yam nes are the nmost Er eferred chain extenders. 20 _OQher materials,
particul arly wat €l ERT et ol PEEeENdChatlf 12-e* fPERYEh* Und s %r e
chai n exXtsendersafrorexpeiqeosesrn@f-Hahe Hrreseant known to be useful to those of

ordinary skill in the art of preparing polyurethanes can be used with
the present invention. Such chain extenders typically have a
molecular weight cf 30 to 500 and have at least two active hydrogen
containing groups. Pclyamines are the most preferred chain extenders.
20 Other materials, particularly water, can function to extend chain
length and so are chain extenders for purposes of the rresent
invention. It is particularly preferred that the chain extender be
selected from *the group consisting of amine terminated polyethers such
as, for example, Jeffamine D-400 from Huntsman Chemical Company, aminc
25 ethyl piperazine, 2-methyl piperazine, 1,5-diamino-3-methyl-pentane,
isophorone diamine, ethylene diamine, diethylenre triamine, triethylene
tetramine, triethylene pentamine, ethanol amine, lysine in any cf its
stereoisomeric forms and salts thereof, hexane diamine, hydrazine and
Fiperazine. In the practice of the present invention, the chain

30 extender is often used as solution of chain extender in water.

While, the chain extender of the present invention can be water,
preferably it is a diamine. To the extent that a chain extender other
than water is used in the formulations of the present invention,

35 preferably it is used at an amount such that the equivalents of active

hydrogens of the chain extender is less than 90 percent of the -
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invention. It is particularly preferred that the chain extender be

selected fromthe group consisting of am ne term nated pol ch
as, for &&ﬂ%ﬂéé“ Jeffam ne D400 from Hunt sman Chemi cal C&ﬁé‘ﬁh@@%ﬁ?nq 25

et hyl piperazine, 2-nethyl piperazine, |,5-dianino-3-methyl-pentane,
i sophorone di am ne, ethylene diamne, diethylene triamne, triethylene
tetramne, triet h¥l_ ene pentam ne, ethanqgl am sine in any of its

. v > b o o | s m ne’- | s Y .
st er eoi somerteYBPNE HHATRHETE 1REFEBI ek ane iRt AEr Fyur8%tHhé - and
pi per azi ne. =antheeppacer & vof tidhenpire senéndeventpiresentt be chaksunc38uch
extender is t%getq]eu ed as_sol ution.of %gai n_ext r%ger i_n_wat.er

. U.va.entcs aCtive hvgrogens chain exténder is from
Wil e, the charn extender of the present ihvention can be water, :

preferably i80 & % Hémmehhees Toe tivecextagnt edigtlertechadareext@ddey tbeher

than water ig-Usedeliddhgfirpul ations of the present invention, 35
preferably it 1s used at an anount such that the equivalents of active

hydr ogens of the chain extender is |less than 90 percent of the

-14- WO gﬁﬁélgﬁﬁﬁgtures, emulsions and dispersions of the present

PCT/ JS98/ 05113 i socyanat e equival ents represented by the prepol ynmer
NCO cont ent .1PVentiopy&if fbt STIFFRTE BBIAFIERI CRAI 38kt SRBRPSS S presBht at an
anount such prepo:yiat sd-he1 £quhvaleat Sorefnagld ¥udydr©Eens: Nf:nt hrsehad n

extender, _is from .80 .to 90 percent of the isocyanate e,%ui val ents
repr esenfed By*T HE22B° SPEPoIy MY ROC SC8RtRAE, 205tone & Varictyy

adm xt ur es, renbid-siconsniands deypesssiconssfiptdrad psesentrcially dvAventleofoar e

al | prepar e%@%ﬁ‘l@kﬁgp%a&ﬁ%&{&%q C&@QP@&E% Ofo sk N8 camins grgagf!og”er

fornul ati on and "a continuous agueous ase in the absence an
or gani ¢ sol weasuzagchy ddiet Biare el we peetiche.s>zA vharpetaespiting empséhani cal
M xi ng devi GegeaNd e ROBAL-1ESs CRMIBNGIsR! {Nanayai:l-able s£0Ln inaication
acconplishing such adm xing. The effectiveness of adm xi ng can be
neasur ed”by THE HEGH VoFakE a7t iPCRR aGPBFLISERe MBSUIPFEAY ANl § BRZ™ A
nmean vol une ypantd gt sd1zesnfe Less thBark.9 Al GCHONS bSsARdi el eat iact e
that adequatg mxing has been acconplisghed, ;- Nbst, preferably, a fman

means of admixing a polyurethane latex useful with the present

invention, but any means of admixirg the prepolymer formulation

20 components of the present invention which produces a latex having a

particle size of less than 5 microns can be used.

The latexes of the present invention can be prepared with

additives included in the latex prepolymer formulations or in the

25 latexes themselves. Any additive useful in a latex formulation cr a
pelyurethane latex prepclymer formulation can be used with the present
invention. For exanple, the latexes of the present invention can be
prepared with flame retardant material. In one embodiment of the
present invention, the latexes cf the present inventicn include an

30 incrganic filler. 1In another embodiment of the present invention, the
latexes of the present invention are prepared with a monol as an

additive in the latex prepclymer formulation.

Where a monol is included in the prepolymer formulation, the
35 monol is preferably a mono-functional hydrophilic polyether having the

general formulz: -
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vol ume particle size less than 2.0 mcrons is desired for the practice
of this invention. U S. Patent No. 5,539,021 to Pate discl osed one
means of weaalgs/asswy a pol yuret hane | atex useful with the preseisIs/05113

i nvention, but any neans of adm xing the prepolymer fornulation 20
conmponents of the present invention which produces a |atex having a

particle size of less than 5 m crons can be used. The | at exes
of the present invention caniife (P60 edCiMCHRAC) -~CH.CHA&ddi ti ves included in
the | atex prepolyner formulations or in the 25 | at exes t hensel ves. Any
additive useful in a latex formulation or a pol yur et hane | at ex

prepol ymer fbeyaiakiienaceanrubelsuseer Wittt Irtihe pidesesns and which\eps in@k. For

exanpl e, theclatexRs Ok dhe: D@ thBVERRELON C8N:N®s; 5 is 4 RAFIEd Wi th
flane retardant materrial. In one enbodi ment of the resent invention,

the | at eXes 986Pv% ﬁé‘”fﬂgeée‘fﬂ Bi PRAEAR I VRPN d8le® TP “TOF ﬁ’oregalr?l %¢ FitFl12r. In

anot her enbadhw@msnﬁctéaes@ﬁe&%at+ﬂhawwem4tonarltohef cxyetny1@3hex@stOftot heh
pr esent |nvention are prepared With a nono itive.in the
| at ex prepolPyieEr SFHHE&RS grovps s from % § ﬁeeoa n’(p)ﬂeofler%é*y" %c Sufled in
t he prepol yner rfodrmullaat vaight tdikoxByronwnal an $lﬁpﬁitﬁrcabix}boaylmﬂaezfdjnctl onal

hydrophi lic _pplyether having the eneral formula. . _
-15- Q 68?9flgg ess than” 24, p_efél g E’less than 90 carbons. The

PCT/ US98y 05]1@3015 described above can be 1nccrporat}-¢cﬂ‘(n@—|[«_ep r):]gme]:@s) [aer r]

(CH err] CHBQLLES k- {ddi LI 1L R re1es o VAENEED: RobiSi Qb O b ke of
active hydrogens and which does not negate the hydrophilicity of the

oxyet hyl ene RIS BIMSEHI -al KR PIPsenyr §i1p MRFE ng® PTEYTS tarBerarons; n

is a nunber ffrl’nﬁ)m 5 i_co i%h»mm% dent of THETBEIpcIOhECtrBemaUehod,hat the wei ght
rati o of cx¥eth units to_ other ox?vﬂal kgl ene ?roup is . from100:1
to 40: 60. PFéfe 381‘)9 TR S T O Weldh O RETEIEC VR SRRk O UG F s or  an
al i phatze carboxylic acid

The fcllowing examples are provided to iilustrate the present

invention. The examplies are not intended to limit the scope of the
present invention and should not be so interpreted. Amounts are in
weight parts or weight percentages unless otherwise indicated.

20 Materials used in the examples are as defined below:

Polyol 1 is a 12 percent ethylene cxide (EO) capped propylene oxide
(PO) diol having an equivalent weight of 1,000g/eq.

Polvol 2 is an all PO diol having an equivalent weight of 1,000g/eq.

25 Polyol 3 is a 15 psrcent EO capped, PO triol with an equivalent weight
of 1,650g/eqg.
Polvol 4 is an 18 percent EO capped, PO triol with an ecuivalent
weight of 1,617g/eq.
Polvel 5 is a 30 percent EO capped, PO diol with an equivalent weight
30 cf i,250g/eq.
Monol 1 is a 950 molecular weight pclyoxyethylene monol initiated from
methanol.
The polyisocvanate is mixtuxre of 50 percent 2,4’-MDI and 50 percent
4,4'-MDI.

35 Prepolymer A is prepared by admixing 640g {0.396eqg.) Polyol 4 and 160g

{1.28eq.) polyisocyanate at 90°C for 2 hours resulting in a prepolymer

having a polyisocyanate content of 20 percent.
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ester group of less than 24, preferably | ess than 20 car bons The 10
nonol s descri bed above can be i ncorporated into the prepol

means of WBAPAhg the properties of the latex and inprovi /Eé%sé"sb‘f"
enul sion formation. Wien present, the nonol is present in amount of"~
fromO.1 to 15 wei ght percent of the prepolyner fornulation,

preferably frremplyrtes 5 iwepgétarpersentmofing heopr epabysen Perywil atdmen160d5
The fol | owing exafm! 851 LS pL-AYL dgd sho ku%[ﬁs@;seré 8 tPEESENL prepolymer
invention. The exanples are not intended to [Imt the scope of T he
present i nvekt'idn aaﬁ&“s‘ff@ﬁyﬁ“‘nétc%e% GnEeri5Fes¥d. Anpunts are in

wei ght part sexepolmieght iepcaniragesy aahiessgoihesw € Piugetateads 20h 6

Materi al g Usg?ad:thno*t Qelyog% éreasealre%ua&rcgefhnae@rpgélqa%r having POlyol 1 is a
12 percent et q&eene ox] ¢ Oeg) ped propyl ene oxi de (PO diol having
an equi val e’ 25 e “®Bdtyol 2 is an all PO diol having

an equi val erﬁ__%ﬁei:x;&ﬂ._éflslpeﬁﬁgﬁéqw 28mixipg| §ol Gritsof PrEppemeent “EGhcapped,
PO trial w tie.anpefui valeny: seighite resul@ind, i6500/r@folyner hdR@byol 4 is an

18 percent Foglgap&eyqnaPeocgué;I gm&t@, %pr%l qui val ent wei ght of 1,6179g/eq.

Polvol 5 is 0. percent_E al with an equi val ent _wei ght 30
of 1, 2500/ eEEeRSivEeELRA S i’r?rsf‘ra Q@’Oaﬁ‘ﬁ’%&ﬂla“rogvvéf GRT DAl FOXYFet ﬁyﬁf&wé‘*?ﬁ)nm
initiated from32eq.) gpeihisnolanate at 'Fh'EE p@t)a soeysanat £ tisg ninX b useepol yriel
percent 2, 4"z N4 aeﬂ%o?stQﬁ(z%Qte contend wn n§»5~ Prepol yner Ais

repared b dm Xin PoI -
Bol EI socya%a&na—e-%%%[—gr’r é‘? 5re ge)%'oﬁplgl’?l §u‘f8[09ng” |4ﬁe‘é%pr8bﬁb‘13ysm?"d 340g

havi ng a pol {&-S6egyanavevicoareante oft 20°Qércenhours resulting in a prepolymer
- 16- 15 %ngg/f"%%@él=ocyaﬁa'n content of 4C uerce“"

PCT/ US98/ 05113 - ymer repare ad
(0. 388eq.) %reyf’%%l%e—and 160% AT Y f%?ﬁ‘ )'pp8| ;Q/I? S’gc‘f/céq]afgﬂ%(l éo‘[g’eqr FI for

2 hours resullt-iSBgm)noa%{segmryﬁmat 90°C fhnVi hguzr podylitsog yanaterepohyeatt of

20 percent. navingPf @ROL YR tleScii:RRar&d 3bYo2d0 Xi ng 94 part of Prepol yner

QO}Myit 206 5 5 RALE S 4P J 35%&%@’@ QahEaY, tlerbg, hh %4 ‘%99 %y”%r 5“?%1 EQOg
nate content

adm Xi ng2y 987. & p4re- oPOﬁr“e';ﬁﬁﬁfﬁ‘éF % \RP%On for 2 fzmss 68?%%“6*! woﬁy?%e@em?&t e

resul ting i nmaviRyepabypefochandtRgecontenpadyidsayramad.e content of 30 percent.

10 Preocl y@gaEad s repﬁf‘@%ﬁ%rby ﬁdg&éﬁg}gd%@gid&& %27%1}g) (Fdevely. 3 and 240g
(1.92eq.) po%/%/ g%anm at g0[err] C for hours resulting in a prepol ymer
y

havi ng a pol FREe? 6t eri?sBf’ BRLpErcEmtate &< 0B EpbIy R F is
prepared by eshvilximg 1480prefodBer.NavPod kolpolyiandy3208g contenf 2:56@(Q. )
pol yi socyanats-ah: 90C fcr 2 hours resulting in a prepol ymer

Prevolymer J is prepared by admixing 560g {J.560eg.) Polyol 1 and 240g

11.82eq.) polyisocyanate at 920°C for 2 hours resulting in a prepolymer

having a polyisocyanate content of 30 percent.

Comparative Prepolymer K is prepared ky admixing 560g (0.448eq.)
30 Polyol 5 and 240g (1.92eq.) polyisocyanate at 90°C for 2 hours
resulting in a prepolymer having a polyisocyanate content of 30
percent.
Surfactant is sodium dodecyl benzene sulfonic acid surfactant sold
under the trade designation RHODACAL DS-10, which is a trade
35 desiénation of Rhone Poulenc.

Physical Property Testing is done according to ASTM D-~1708.

EXAMPLE 1
120g water and 45g of a 20 percent by weight admixture of
46 surfactant and water were placed in the mixing cup of a WARING BLENDER
(WARING was a trade designation of WARING PRODUCTS DIVISION OF
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15 havi ng a pol yi socyanate content of 4C percent. Prepolynmer Gis

prepared by adm xi ng 544g (0.544eq.) Polyol 1 and 240g (1.92eq.)
pol yi socyanes4essat 90C for 2 hours resulting in a prepol ynBET/USI8/OS1Bavi ng a
pol yi socyanate content of 31- percent. Prepol yner H is prepared by

adm xi ng 480g (0.384eq) Polyol 5 and 320g 20 (2 56eq.) polyisocyanate at
90[err] C f QfynguNAUESRIREH dud 89 shBrBeAr epﬁ@éﬁém?%g of p&ég*ﬁgraﬁ QPEY,{Q%%yanat €

content of 40 percent. g }rFT)p rati e ﬁ g

admi xi ng 560g°" %) D B P 2nd mESE e 5T ﬂb% -1 ‘Qrﬁ‘ea%) SOcyanate at
90C for 2 tryuision. Theresid-fEn-Phed ) pPép@I“?nEEr*CHamamgefaJSpeP%tseCy%Fnate
content of BRe2by1l ppedrGeMe was addPE ePRbYIRY edulsSoRrBpacad by adpkxigeg 5609
(0. 560eq. ) J’%&yglzols@&qd%qg oemauﬁd%féqr)mgowa)é saaxanal e gl 0l err] C for

2 hours resulti ng in havi yi socyanate content of
30 percent.2 d“lcr@@mfboalsﬁf?'\ijé dB6F et sT’bT eparedapy-Eant 3ihgeS560g

(0. 448eq.) 30ougiPel yaintSfiater24@ghéd .202erids polnensocy dhateercatt .908:ftor 2
hours of esyl:tluegrédnmeqreml ¥PBledNaNi NG & 24l yiass.@cyper&@t snfant&rt of 30
percent. S Jrf;a%a%ﬂtan'\ﬁ SOdI ug} dodecyl benzene sy on| ¢ achd
surfactant Sofd TR {Pade dBSi ghati on RHODACAL “BE: 10 "which is a
trade 3% %@§P%§PFW“0P£ RIS TPE LN Eetained fy eheesV e PropertifeTesting i s
done accor diayg. theASTMxD+ds7 38111 stable EXAMPEcdservable indik20gomwater and 45g
of a 20 perggRti Ry oweightaad Xidr e, 0f-s40 ThesHflfrrag’tn:?-mat@}pq’ew@tt%rstmre

pl aced in tpe m Xi n%bcup of”a V\ARI é G was a trade

I

desi gnat i on- % PWARCRIG BREDUCTS rﬁ\lgtf—Ie|§ berow LR N2RLES
-17- WO 98/ 41554

PCT/ US98/ 052EBPLE 2 DYNAM CS CORPORATI ON OF AMPERI CA). Next, 75g of
fPr epol yner ZBlfV‘@§er@qdeQ:e> wad Q_MLeTm R ml?gqggmeqi_as o oggalmag rtutte to

orm a prepo r mul si_on 1 e A ercen
aqueous sol u’ic:éBnE Jpr 16 2 Y HEERYI ‘p?p@qr azit ne% addede"gt G At Ogrml si on by
means of a SYEFPAGELE PGP é%&“&r% isateA Oflﬁ’?Pﬁé}’WﬁdBawﬂds%"Pﬂl Yy Shéa%a - !
conti nued fof 2af0 percaddatucpnal sa30:s@condstHydefioriua leatescead e LAt BX was
then fiddergfloseq. )t BEQUEA @ RahNLghbhietoand hagk @-&Ihwsm%@pm% #fs 35

percent. Part f.phe filtered. late ean glass
plate and afi owedﬂ(% o§t§ i8S unger wﬁrrbaloégn?gcé’ﬁdl t3 ogi‘ar’t 8!L X% hin

el ast oner f#1pl4redarbeherdyort ifoA™ 6f thhe dlarerenati et a’i‘T?é'H“% é’Pr”""
observati onef tAgtisite8(Ovas retddys] foheodsatrextiwas Sifickd 3t able whd Hapex

observabl e indiseatii @Paidfe with 88tdskREHE SQPALALIOBr idk01iRysFs. The film

and | at [ este fQr, physical properties which are listed belowin
t he Tab e.v@ep%g 'é%(AIW’LOE 25 A filtered |atex was prepared substantially
identically to Exanple 1 except that |1B9g instead of 120g of water, 36g

i nst ead of #GYruE 3 surfactant, Prepolynmer A instead of Prepolynmer B, and
2. 499 <(:| 0. ?4§gﬁq1iem§ ¢9§exam5909@5&%8t=‘ﬁnggﬁu%l§9|1l&tah@fl:a@ﬁye;t$ﬂ<£rﬁﬁegi ani ne
instead o . a percent aqueous sol utjo

2- et hyl pi per. zf%iat 2 %o e‘l ¢S lc'i‘i a§ Of refpﬁly‘?“l fered Tz a% exbvvra}sgappl i ed
onto a ¥ ea glfééserﬁFaJtaé?ex Whlcﬁrﬂf aFI%ﬂ&éﬂst‘i?“aF‘Pt Afy3 8eF ™ W% hin

el ast oner fapahiedrother cpeat isdass platofantihel logedxowasr Key aionéd-nf @r thin

observati one1Akbfdr 30162y snothae Aca:tt%n of thVastst kb Skabl& Wbt h no
observabl e | rgdl cg,étlmn C}I et3t0I

erv frexr ,Oghe latex was still stable with no
observable indicztion of settling or separation into layers.
35 )
EXAMPLE 4
A filtered latex was prepared substantially identically to Example 1
except that Prepolymer D instead of Prepolymer B and 22.4g (D.149 eqg.)
of a 33 percent aqueous solution of 2-methyl piperazine instead of
40 12.7g (0.08eqg.) of a 33 percent agueous solution of 2~methyl
piperazine was used. Part of the filtered latex which had a solids -

content of 35 percent was applied onto a clean glass plate and allowed

~18-



25 separation into |ayers. EXAMPLE 3 Afiltered | atex was

pr epare bstantially identically to Exanple 1 except_ 1 hat Prepol yner
Ci nste%ﬂgg?"‘ﬁﬁ‘épol ymer B was used. Part of 30 the fil te‘f)%Td{’@"éﬁz’m ch
had a solids content of 35 percent was applied onto a clean gl ass
plate and allowed to air dry to forma thin el astonmer film Anot her
portion of tiheid atrexcardsri et avimedldgomer filpbsanvatdroportAfohest 3Bedays, the
latex was sfkbi \skapl@iwed FoRQoservat@Bser wable Jondicat ton 1atesqktling or
separation jnt{p SL@ er sw.i+35n ohe rgzﬁél\/PliE___A o tion ,'% Lela“lt ?,Ec?d,, I at ex _was
prepared substantiaty y rdeift PEAT 1o BXAwple” £ 5 ekE Pt STHaf “Prepol yner

D i nstead dPtPrigy8Fymer B and 22.4g (0.149 eq.) of a 33 percent
aqueousssol ution of 2-methyl piperazine instead of 40 12.7g (0.08eq.) of
a 33 percendgxpspirequs sol ution of 2-net hyl pi perazi ne was used. Part of
the filtered larex which had a solids .content of 35 percent was

appl i ed ontAo‘éfltcﬁ*ggnlagﬁeés‘%aspPﬁetpérSﬁcfuﬁFT?ﬁﬁédl*Y idertically to Example I

-18- ex(\EPOZh4 Fydrolymer E instead ci Prepolymer B, 122.53 insteacd cf

PCT/ US98/ ?ajzba of water,t @s@iihseas b dsQr Eﬂﬁa%h&r!‘t,ebﬁ’&tzQU%Af (foi.imig.ﬁrw:t her ]
por-tion,of t . t was _ref.ained tor .observation. . After s, the
| at ex \I}/gs : Bgs%el“lcfkgtagj)éf%aswsfhd -‘%‘Bn oq%sérvd%’l’fé Lf‘rrf | Ca rl|."o]rL1r'so. cseqt‘rt ﬂ?% or
separation (9-98§%¢ 0°F yép Persent aaoeARPEE-ion ciAZtiqtpE; i PRATERC WS
prepared susstiantiieat [of tdenfticalebyldtexbBxaimpl bad 2 soligecepitehhatf Ppepol yner
E instead QferPepobyrmypiBec 122 20cidist g6k Ob1ate 242Qd10fedVabesir 359 donst ead
of 459 surfachanty and 2f,ild (01490 Ofo10: o, 333 PELESNL, BQUEQUS,

sol ution of 2-nethyl piperazine instead of 12.7g°" ~°° (0.U8€G.) of a 33

per cent*2aqUeBueP TV ati®n JH oL mét R3YS prperidsiPherafastill stapdedviPar? of the
filtered | atbexrwiplehihEidaticsobi dsttomgent sebad38ion intpeigert. was applied
onto a clean glass plate and allowed to air dry to forma thin

el ast oner fiJ -~ Anot her portion of the latex was retained 15 for

observat i on&h%g 30 days, the latex was still stable with no

obser vabl e & fdt CeFote 6 &t PrERigedroveapaitdel bn icRtolqedyerts. Exarple 1 EXAMPLE
6 28 fid+cepedhkat Zx Svast prE&¥pacecersubiteantiad sylydent icdlblyg.to Exanple 1
20 t eéceftirlzshgid (%5. 5%7@ )ua. ogsq.neggeaqt33pg>f&:reazime§@ :gto%-@ﬂo(no?flgkq-)

i nstead of .0.08eq.) of a ercept,_.aqueqQus ution.of .2-

met hyl pi pengeég?/% 1%5%2&83&35'35? dsofpafrﬁeo iﬁbtee?lg' ef%?é)?“\?\?liwc}ﬁgﬁahﬁdaa _

sol i ds cont®Htedfeo35eHeréetnt PiERE apIS BBPUITCOCH CReBIfagl AT pPHE 7Y

al | owed to &ilpwelt yot @if grmta tdum aetlast ehmatofeet MilmAndthererporttion of 25
the |atex was I8l Ned kos: RBsaIvVabiaRatif.t eLrd0 daysyst hael adXx was

still st ablsef_i\MLtga@?g%%%ﬁ[r\éange&ivggie?’?.?x!c{i?patqtnSceit ELE&%@%?%Q@%@KEQQ

into layers,. ered | atex was prepar

subst ant i al¥4°j tM§€Fcal |y to Exanple 1 except that 13.1 of a 33
percent piperazine solution (0.10leg.) i nstead of 12.7g (0.08eq.) of a
33 percent agumeot!s sol ution of 2- met hyl pi perazi ne was used. Part of

the fil ere@ I.ﬁerx ich had a sQl.Lds .content of 5p+eorg.£| wa

appl i edatcont 0 A cTean ¢ “é{sga'pFéfpe“rgﬁds‘%gltgntéa?g%‘ge?glfaal'aL‘r“ydry“tﬁomtpflgrfn athin

el ast oner PPt A6t hrt9pdr £i oh PEFCent PiR§TEZiRg &R Waidlr &9 Ji°he% 'f or

obser vat i oninsppacrof302 day $0- 0Bhe. )| af ex IRasercent siuebhs sabtienwef I2-no

observabl e ety Calio0Pa AheSRist Lidtd GErtS@RarR! k@lered 1dtRkOMi@NEES aThe film

?Edt 'hgt %b}"%orﬁdé eahedhd O AhYELEl BIORSLII &S onto o MULN AIL L] Sted, bel ow
35 allowed to air dry to form a thin elastomer film. Another portion ci

the.lgtex was retained for observation. After 30 days, the latex was
still stable with no cbservable indication cf settling or separatiocn
into layers. The film and latex were tested fcr physical properties
which are listed below in the Table. .

40
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PCT/ US98/ 05113 EXAMPLE 8 Afiltered | atex was prepared

subst ant i wlol9g/aighantical ly to Example 1 except that Prepot/ysmrostsi nst ead
of Prepolyner B, 85g instead of 120g of water, 35g instead of 45g - -
surfactant, and 55.7g of a 15 percent 5 pi perazine solution (0.194 eq.)

i nstead of 1 . 08eqg.) of a 33 percent aqueous sol ution of 2-nethyl
pi per azi ne véxsniz:g%é& Part of the filtered | atex which had a solids

content of 35 PeFEeatt 15krs upplPreerred syiftentiadl vaifegtssdlpltar Examrdeal | owed
to air dry texdeot mratt hidpolymerehaisisomed offi Prpoiwei-her gsqrinrsaradfoft hzod at ex

was retainedof Qhedd 359%%5@4 "@n45g éxﬁ;%rctm,dayé,~sth@ orah &6 WasceStil |l
stable with no ‘t% pdi IgElono into
e

eparati
| ayers. S‘Theplfperrm“lrle SOJautdOT’ oSt f°6r J]oﬁ?s SFe%BoBgrat Sgs whi ch
are |isted bRIZERNT aquepyp ﬁhbd*’liabl%‘f 2-neidiyl COVPARATI V& BEXAEMPEErD of thepn
attenpt to pfepared aatéd @b ed nkatexosidsicantdral of d8Ntd@ahkt WwelsOappriexanpl e
1 was made e%‘s&apt dhaf, ggrxpapr@tg Q,dPEEPoQJeX”FJ E '41?@9‘10% a th:fr epol ymer

B, and 15g 33 percent piperazine sol ut I nst ead of
12. 79 (O. 08e§115)5t8‘f‘e t3hm pef‘%%tﬁf RfFEOUS °$0F’Eﬁ rOne"of"" 'e?Bl“ec‘méf’ﬁyl
pi perazilfe wassegsadion. D¥ftay 0héayddithe datet wehestGhai srable wigrtmnder, the
gg(iﬁ/leer séi 28 gmuAbaiﬁdlmctnw& uﬁuss&tahené QK iéﬂat:f.)\‘eiron _nn_ol wsetﬂ;ng .The lnlm

1 ed_La ar ubst ] i.dep y to
Exanpl e 1 #ha § %:eJJ L@L dce ngog offmg %,_P gpé%d %‘f %g%epol'grrer &;b%?lld 15¢g of
a 33 per’béﬁ? ?ﬁ‘ﬁéram ne solution (0.116 eq.) instead of 12.7g
(0.08eg.) of a 33 percent aqueous solution of 2-nethyl piperazine was
used. Pard ofoucrrarivieertddptered | atex which had a solids content of 35
percent was 30 . ttg,fgpnl Led r%n% a pl@c agl 288, psluggwr%ng aldopvxpd to.air dry to

forma thin portion o V\i‘as r et ai ned
f or obse’fa\?éitfdn%%\f’%aélre ?@eﬁay@“tt?@plaai‘wm%%imelr §t3é’6f°%a%°th no
observabl e i FdhreayieanBofarsiet 3d icAge 13 Bepanatpiprra2sine $dypeisn (0.85 eq.
COVPARATI VE ExANPLE:112.7¢ (0 Avseal § DL 10 pprapar £qaohs |detednl 8t ex

subst antjl | . %nslg%@%‘m% vagagEXATBLE: 4 485 RS £X5ERL. gLy Compar ati ve
ea

Prepol yner K I nst B, no ‘surfactant g i nst ead of
120 g wat er, S&ifd°T7. §§° QIS“BT“’H %Bagﬁé?tceé’nfn?)l”ﬁer%fz‘lsﬁ’"elesSPﬁtﬁdﬂi Pg90. 138eq. )
i nst ead of lﬁesmnao (0.08eqg.) of a 33 percent aqueous sol ution of

2- met hyl pi perazi ne was used. During the addition of the chain
ext ender, thgygipspefsi on coagul ated and was unusabl e for further
testing. Y - 20- WD 98/.41554

PCT/ U898%5051ﬁ3f11tered latex was preparecd substantially identically to Exampie 1
except that Prepoiymer J instead of Prepolymer B, and 15g of a 23
percent piperazine solution (0.116 eq.) instead of 12.7g (0.C8eyg.) of
a 33 percent agueous sclution of 2-methyl piperazine was used. Part of
the filtered latex which had a solids content of 35 percent was

30 applied onto a clean glass plate and allowed to air dry to form a thin
elastomer film. Another portion of the latex was retained for
observation. After 30 days, the latex was still stable with no

observable indication of settling or separaticn intoc layers.

[¥3)
(6]

COMPARATIVE EXAMPLE 11

An attempt to prepare a filtered latex substantially identical to
Example 1 was made except that Comparative Prepolymer K instead of
Prepolymer B, no surfactant, 135 ¢ instead of 120 g water, and 17.9g
of a 33 percent piperazine solution. (0.138eq.) instead of 12.7g

40 (0.08eq.) of a 33 percent aqgueous solution of 2-methyl piperazine was
used. During the addition of the chain extender, the dispersion .

coagulated and was unusable for further testing.

-20-



TABALE Exanmple 1 Exanple 7

Exanpl e 8 Tensil e 718 (4, 950) 2547

3629( 25,W8/41554 nsi (kN'nferr]) El ongat i on &Tlgs%lm _
778 400 per cent Modul us psi 357(2,641)

| 314 (9, 060) 32240(222, 287) (kN'nferr]) Particle Size

<0. 30 0.91 0.43 m crons 5 EXAMPLE 12
A prepol ymer was prepared by adm xi ng 638.:5 g of Polyol 1, 20 g of

Monol |, 13.5 g of diethylene glycol, 333 g of the pclyisocyanate and

heating to_70 decrees C for 15 hours., 75 grams of the prepolyner was. .10
wei ghed irfto an 8 oz gl asls bd&emelhadvi ngj an Exawetenil dj anebermrde 85,6
cm The UofhE€iavas clanped 17usQ4p¥m0e and 29171 NJGh; M Ki Nge B (asl2 0L s, 3
cm di amsteg) 1.\/(\%/mizpserted into the prepo|yner such that|the bl ade was

just coverjed by the liquild, (*INDCO is altrade designatjon of |NDCO |
INC). 26.5§ ¥ iRt er wajs then’féd intojthe prigfol ynerjat a rde of 1%
12 g/ m nutjeefreen2. 25 min.| A tiner was ipitiated and stirring begun at

a rate of 3RAG—1PmTAt—30-secends gno—tpe &WW
(5.2 g of ta 40 percent solution of the tyiethanol am ne{salt of [auryl
sulfate in M{’ér’) was i ntyroduced over a period of 5 secpnds via
syringe. Aftseticanskied e diti <@n3df thefwater 0.2 sol utjon of ¢16320
percent pijpgl-aziye in watjer (37.99) was added via syringe. The

resul ting } } } \
tri pour beaker, covered tightly with alumnumfoil and allowed to stir
gently d@vernight with a magnetic stirrer. The next day the | atex was
filtered t hmpugte a2coarse paint filter, diluted to 45 percent solids, 25
cast onto 99'1@;9,5&%?m%saggp@':w%damﬁeg snder, apbient, condptiqps
overni ght. h? r eslul;gl n%lffl,_,lnrp S heated at 390[e r]C fygr 1 hour resclljl ting
in a filmwWPRthe Pof 1D My SERHS FeIpiEpertited: ° 3318 RSy (572876 @0

kKN nferr]) hdastcinnatte 7emseresssErength, hBr9. petScemmsePdridat Pearel IK2 vpsi

(9, 045 N ngerhgc YouBGrS sneduh iSs bolThre hiblkiwey ad Hhelrypencanitesodd ds. é at ex
30 had ancnarve{‘ﬁsggopgfet '\«-Q.IS e\:léfngeec Qtltcg)'pz..agé r@N2n 1nDCO* mixing blade (4.3

-21- WD 98/ 41554 s <nto th ' chat the blad

PCT/ US98/ 053" 3-3meter) wagy pgsrEeq 372 the PRERGLEIRT &P RRS Tiepai®d "BY

admi xi ng 1984 gewsrepotyyohe 1Licyidg (GFNDCO is fi &rpdA €Ae-iayedt oLalPCP02. 3g of
pol yi socyangate® .amnb.al § ofedzt«r re&achenSed fioto 16e houwbslwte-75] er £3de ofThe
resul tant prepohyiRe had apeigenty NOQ.OLas init:feeda 3Nt 8r Min§COS LY 2 Of
9300 cPs (9.3 M/@EE%L at 2.§[g:§re]fc and go,tgooyct@ £4% ,NNSt/ n{cerr])
at 7[err] C.‘(S‘ét?a"te SPBr eEr 24 Frat T AR pridfofdner THY 11 rertactan

g of 2 40 percent solution of the triethzrnol amine salt of lauryl

sulfate in water) was introduced over a period of 5 seconds via
syringe. RAfter complete addition cf the water, a solution of 10

20 percent piperazine in water (37.9g) was added via syringe. The
resulting 55.7 percent solids latex was then poured into a plastic
tripour beaker, covered tightly with aluminum fcil and allowed to stir
gently overnight with a magnetic stirrer. The next day the latex was
filtered through a coarse paint filter, diluted to 45 percent soiids,

25 cast onto polypropylene and allowed to dry under ambient conditions
overnight. The resulting film was heated at 90°C for 1 hour resulting
in a film with the following tensile properties: 3318 psi (22,876
kN/m®) ultimate tensile strength, 519 percent elongation, 1312 psi
(9,045 kN/m?) Young’s modulus. The filtered 55.7 percent solids latex

30 had an sverage particle size of 0.7 microns.



adm xing 12.6 of the surfactant and 50.4g of water to forma 20

percent aqueous surfactant solution. Next, a blender was charged with 10
t he surf awDasti413saenm x, 41.7g of water, and 100g of prepcl yrEr/USas®H5113

bl ended at maxi mum speed for 1 mnute. Then a chain extender m x of

7.4g of piperazine and 87.9g of water was added dropw se over 30

seconds. The, s transferred to a beaker and stirred until any
froth prese Bl l\é/gars. The resultant latex was filtered and tested 15
for physical properties. The physical properties of the |atex were:

Vi scosity ofA brep®oméd W@E7cNobngeibr| Jdmaki@b[28Br] €, cheodent 1s0d idsobf 40. 5,

pH of B.c98y13RdgB R tdnal L0554 6 0boDyib8cPiakONSHa A fdved MRS XEepar ed
by p}our% nglgr}le | at etx7'L to a alnur_zliirﬁur’gf nol d langv Q‘I Ido_vvl ng tq 8&}9/ at
anbi ent Ferper At ire over ni'ghit “*°“ThE™t FIMWEE"t WEA h&&T ed at - 90T err] C

for one 20 7.3Hoamd a Theophyisio€ad3opr operdi 2Hsaf’)t he 267¢ amaerte 00enSis| €10
strength 5330, .. Psi 36,790 (KN;e). peccent, elongaliien .of (653 stress @
100 percent strain o 49 psi ?%%rf kﬁr’rferrp]'), tensﬁe nodul us of
6794 psi (463884379 12.6 | Rferspijactard :ad TP -d8 eBFayfeip]orm a 20
-22- percent aqueous YWAEcEtStCkAlUMEDn| SiNext, a blender was charged with
10 the surfactant premix, £41.7¢ of water, and 100g of prepclymer and
blended at maximum speec for 1 minute. Then a chain extender mix of
7.4g cf piperazine and 87.9g cf water was added drcpwise over 3C
seconds. The latex was transferred to a beaker and stirred until any
froth present disappears. The resultant latex was filtered and tested
18 for physical properties. The physical precperties of the Latex were:
viscosity of 17 cPs (0.017 Ns/m?) at 25°C, percent solids cf 4G.5, pH
of 8.99, and a particle size of 0.78 microns. A film was prepared by
pouring the latex into a aluminum mold and allowing to dry at ambient
temperature cvernight. The film was then heated at 90 °C for one
20 hour. The physical properties cf the film were tensile strength 5336
psi 36,790 (kN/m?), percent elongation of 653, stress @ 100 percent
strain of 949 psi (6,543 kN/m?), tensile mcculus of 67%4 psi (46,843

kN/m?), and a Tg of -38.7°C.
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1. A process f or preparing a stable polyurethane | atex conprising

adm xi ng a pol yurethane prepolynmer with water, a surfactant, and a chain
ext ender WR9/WB54bsence of an organic solvent under condiX¢HHEBEGHRI ci ent
to disperse the prepolyner and chgiisitheceiis®REeph&aCt i ON product to forma

| at ex wherein: (1) the prep aredfroma pr epol yner
formul ati onwhRelgdeng@pped.yi socyaEu UEIHHM% t and pol yol conponent,

(ii) from5to 40 percent of the ol yol conponent is ethyl ene
oxide in the formof ethylene oxide applied as an end cap onto a propyl ene

oxi de car higher ;oxyalkyl ene_ppl yoxyal kyl ene pal yg A (iii) no
nore than 45 perclent 0 X’f 6 el ¢ hPr arlX‘f“yo‘2 g%rf% OIeythrelnré TSt hy‘l €éne oxi de.
2. The provesisiof a@“akimlamrverwrtahe prepcewwr sijerévamed in two

stages: g figst,Stage a% AdgLxi n t@n&%ﬂeE?Qéey»”EErA’Y'tEQné"@L?-“* £ &, surfactant

to forman enul'sion, and a secon stage of adm xing the enu S|on with a
chai n ext endagperse the prgoclyThe PLoeesSs BfteCray metcwrer BT 9F Chetcharm
extender i S ;3Rex 3MLPEN: 4- The process of Claim3 wherein the
amne is a diam ne. 5. The process of Claim 1l wherein the
surfactant is an dntk® PEERFaEtanRe. prepared frgm a prepe vEpplosBuk-ietai m 5
wherein the ﬂ“@M&ﬁ@U@f{,@¢bMyh&t@ncor@iﬂneﬂt Gn8UF4 1861 admponent ,

7. rocess, .Q erein th chai n, extend
S T Drocessdl ek mrtnhl ekt B S b b R SR s ep.

9. The prisceswlefie Cxabib whertern dthetipdleyel o:xdaapaipentd s an end cap
onto a propylene cxide cr higher oxyalkylene polyozyalkylene pclycl,
and

(iii) no more than 45 percent of the weight cf polvyol conponent

[
(43]

s ethylene oxide.

2. The process of Claim 1 wherein the process is performed in
two stages: a first stage of admixing a prepolymer with water and a

surfactant to form an emulsion, and & seccnd stage of admixing the

20 emulsion with a chain extender.
3. The process of Claim 1 wherein the chain extender is an
amine.
25 4, The process of Claim 3 wherein the amine is a diamine.
5. The process of Claim 1 wherein the surfactant is an ionic
surfactant
30 6. The process of Claim 5 wherein the ionic surfactant is an

anionic surfactant.

7. The process of Claim 1 wherein the process is performed

with the proviso that no organic solvent is used to prepare the latex.

35
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i ncl udes an ethyl ene oxi de capped pol yoxypropyl ene diol having a nolecul ar
wei ght of from 1500 to 6000 &kjg(Sheet a¢pnol having an ethyl ene oxide

content ofvcgeseassr than 40 per u ro. The processusssdsigi m 9
wherein the pol yol conponent i [ havi ng a nol ecul ar wei ght. of
from 30 to 500. 11. A stabl e poLyurethane | atex prepared by the
process of Caim1l. 12. A pol yur et hane pol yner coated substrate

prepared by a precessTOBpsdeskngs cheishepseRhin (He) cpLBPaLEdIGa 1sat €X
according the process of Caiml, (2) applying the latex to a substrate,
and (3) dehydtdating the |atex. 13. A stabl e pol yuret hane | at ex
contai ning no organic solvents conprising: (1) a continuous agueous
phase; and dispegsed the mQ0.1to 10.0 percent . by

wei ght of an anionic surf %c?'pests °f §hé m(e )Me“e(‘ﬁ)“e po CEessrl TEprTErig he

reacti on prodectsteds. (| ) an ethyl ene OXI de capped
pol y( propyl ene oxi de) pol yol conponent havi ng a nol ecul ar
wei ght of from 1500 to 6000 wherein from5 to 40 percent by

wei ght of the pol ¥l The process of Edapbrienteredn ettty Peiuelogithenent

(i) optionalidiuBePQhyether,dmnoke Q@:ﬁbé&go@nytﬁcBBY’Lﬁn@na dicl having a OXide
content of greater than 40 percent by we 8h

- 24- molecutdy p et PorrdPPy: 38 e &P b arEng re Bt ur e Wet gfe o from
30 to 5003 (ém)ylane axoaatdoa: @l ¥i sEeyadatRzn addpercent. (V) a di ami ne,

wat er, or conbination thereof.

1. The process of Claim 10 wherein the polyecl compcnent

includes & diol having a molecular weight of from 30 to 500.

15 iz. E stable polyurethane latex prepared by the prccess of
Claim 1.
13. A pclyurethane polymer ccated substrate prepared by a
process comprising the steps cof:
2C (1) preparing a latex according the precess of Claim 1,

(2} applying the latex to & substrate, and

{3) dehydrating the latex.

14, A stable polyurethane latex containing no organic solvents
25 comprising:
(1) a continucus agueous phase; and
dispersed therein:
(2) from 0.1 to 1C.0 perceant by weight of an anionic surfactant;
and
30 {3) a polymer comprising the reaction product of:
(i) an ethylene oxide capped poly(propylene oxide) polycl
component having a molecular weight of from 1500 to 6000
wherein from 5 to 40 percent by weight of the polycl
component is ethylene oxide,
35 {ii) optionally a polyether moncl having an ethylene

oxide content of greater than 40 percent by weight,
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{111} ortionally, a dicl having a molecular weight of from
30 to 500,
{(iv) an aromatic peclyisocyanate, and

(v) a diamine, water, cor combination therecf.
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