; e3e.s, "6T. ~Y 063f Pi 001 PROCESS FOR COATI NG SUBSTRATES HAVI NG POLAR
SURFACES W TH POLYURETHANE LATEXES 5 This i nvegl"lmmlmmmm t o pol yQ@rheSEpanigd
| at exes, processes for preparing them polyner erewith) and
substrates coated therewth. This invention particulsagdy relates to coating
substrates having polar surfaces with pol yurethane | atexes. 10 Latex

pol ynmers are known to be useful in many applications such as paints,

seal ants) and fil ms. Pol yRROSERAAEOR| GAEXES SHPETRREES HAVERd v used due to
inherent difficulties i #OpPRpARFHESSYED] BOIRYREBUIEPHTEGERE hane | at exes. For
exanpl e, pol yurethane fornul ati on conponents, such as pol yi socyanates can
be reactive with water. 15 Pol yuret hane prepolynmers useful for formng

| at exes are often not |ow viscosity liquids at anbient conditions. These

and other proper$iiesisahtealse1 My us elhanachalexeselea, herdasiabke; that is
to forma dispersion which separates fromthe continuous agueous ghase of

the | atex, Bhi4% BT eHOWerﬂ%EPS’fﬁde tF?Feé’ﬁL}? ndBS tTPEFFRFEALET

Recent vy, theeliewht&ve hﬁl&nlﬁﬁétﬁﬁarl\ radvanceslyi Reldt@esard coftipuepaisichgest abl e,
organi ¢ sol.vent fr uret hane |atex or_.exanple, US Application
Nunber 09/ 05989 %%eslvé"’rc fg ?%ncel gses *pr epari ng such

pol yur et hane | at exes US Appl i cation Nunber 25 09/039,978, filed 16 I\/arch

1998 digol oses prenarLogLGar ReLocushng, ROl we! RaNGLALEXAR, A9 LIS

Iatexes beconme nore a e and y use it w eswabeto
i nprove t heis rpértor pemats pardi Elilmgr | Polyryedharad letexshyaticcaksprogaim i es.

30 I't woul dyhe desidabliferelt td1e s dhi1c0fs GRatIRHr Si4bstlAkes WL pol yur et hane
| at exes to be able to coat substrates having polar surf aces with a

pol yur et harR®VaEF BRIREv 1 HF*Gdod FalHESToiIf tﬂ‘elryé‘éﬁthaf"ﬁ TP Be=particul arly
desirabl e i ¢éontp@eitd yiet hanﬁoﬂyab@oyMe}hchasaegmdta@Hmmmmaoér pol ar

surfacELsSPwa% an a%JeOUS Lgani.c sl vent tree 31 Relyut et Fecqogtf?w "8

06 S none the preéesent |nvet|on|s an ar
manuf act ur evmnt:silngueess ebsqnﬁoaf-'!et lFavditdons poTrasesand atker anchexthes ent

thereto, a pol yduel %@ﬁmhaxa@ﬁapgegaw%ef E4P:81d atfxe WOSLLIBin GA) the
pol yurethane | atex is prepared froma yur et hane 5 prepal yner which has a

pol yner bacRbBiREsstibstark SaPRIAEF e °Bf Plieoﬁ?’étl@‘}l?)‘t?p@‘é‘?f’d‘ siRPESFefar8® from a
prepol yner faren)l ebiconisihifchnimel sedsapnd yol= haddsngizinvemer.age et hyl ene
oxi de cgntent of |ess than 80 wei ght percent, (B) the prepolynmer is chain
extended with an am noet hyl ethanolam ne (AE. r.A) chain extender, and (C
the prepol yner 1@Geaertlvatieerarkaveriegsir severnl tafearqsssiatbrartabEence of an

organi ¢ sol yeglarihg mweroreemcgowehe ﬂerees%hy&mee&ﬁé QBtd:@sa plogcess for
Patox to a SEFHTsul 468 1A% ABerPare v  fhy” B B "BaRY 58 wherein: ()
t he poI yur etiheeisleat mwerrsiqy epelr edlyurenharepbhdteyret hgAerpplication Number
25 09/039,978, filed 16 March 1998 discloses preparing carpets using
polyurethane latexes. As these latexes become more available and
widely used, it will be desirable to improve their performance,

particularly in regard to physical properties.

30 It would be desirable in the art of coating substrates with
polyurethane datexes to be able to coat substrates having polar
surfaces with a polyurethane latex having good adhesion thereon. It
would be particularly desirable if the polyvurethane latex which has

good adhesion on polar surfaces was an agueous, organic solvent free,

R

*G00002* _

e

35 polyurethane latex.
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prepol yner which has a pol ymer backbone substantially free of ionic groups
and is prepared froma prepolynmer fornulation which includes polyolgﬁquﬁmg
an average ethyl ene oxide content of |ess than 80 20 weight percent, (

t he prepolymer is chain extended with an AEEA chain extender, and (C) the
prepol yner and | atex are prepared in the substantial absence of an organic
solvent. In still an another aspect, the present invention is a ?~5

pol yur et hane | atex which can be used to prepare a pol yurethane pol yner
having i rrpr oved 1adhes iePedy, 0PRY bireSerOMprensidig ia pokytithane | at ex

wher ei n: t he polyurethane latex is prepared froma Iyurethane

pr epol ymer ‘ffrﬁ?tﬁ’é% ETPotH8r® ﬁﬁéitﬁ@ﬁéqwg’é? &nPP T ﬁurfq?‘é@ 6% oni ¢ groups

and is preeaﬁefbnftramr&tpr&p@bmmrﬁaifenwtaztnieﬁrprwbhm el edescepol yol s havi ng
an average_ et hyl en ontent of. | ess than 80, ve rceng (B) t he
P epolymer “FE LI 1 ot PE Rt Ph A A GRATR €k (rad: FEaRE e ™ b

pr epol yser palap?bl}atEEXWI’aICB Iprse papelgmen behleocebstiantntial abSere e foflomit or gani C
sol vent . 0 r Ry r mgg qf, R venti on,
a pol yuret ﬁane ) é’tﬁgxgsl %g?ﬁé}eg oér‘ r}tgﬁg pur %%3@“& lfﬁg%lrfeglzjgtﬁlén%entl on,
t he term ' pobyerebhaie apsa\weﬁwme(ﬁhﬁ@nﬁwlédéqnﬁ@lkeﬁpkﬁfﬁdeh%éw in the

art as po'vﬂé‘fﬁﬁ@%ercgﬂ'ﬁe 8y r&e%e}syt rafd POty Wk edlagae,aneayel | known in
the art of preparing polyners) for clarity, these terns are defined as

fol l ows. AZPBPSHwat pfE°laning BEEY hebabafPhenoerst #Fdct G S28iRRPaAlY™SE t hat
of a pabymMehap1enar et R -pHael iNgnd PELYARQLY H1BLLARE & poYatrial cohol . A
"polyurea is_a !gol ynmer having a structure simlar to that of a pol yner
prepared by P&‘ah ng~a 10 polyisocyanate with a polyanmne. It is further
recogni zed in the art of preparing polyurethanes that either material can
have some | i nkaggs .gbheh LOAR.! NGB PriIBEY hi 1 GAfRcebDrspxaml e, a
pol yur et hane prepar ed using a base pol yol but al so an am ne chai n ext ender
woul d have P¥6RETinded 13TtRagreseBUTPRBIAYE SIPRESHY BPRIORYUfePhifEsthatten se a

15 pol yyr ea Regpad @dpdiNgufeRass EOédb%HHt% QH\hn@' 5 odst NGirda@ ycol chain
ext ender woul d have_some uret hane |inkage still _be a Ef)gl yur ea,

but may be TEFEFFed?l ot PRI EHEGS Jsatzfgpbﬁ ?5?%?1’?? ONTH &OpOT €of the
pr esent |n\/;&rebbmﬁnarehpﬂepafedpbwn@pmayzkh@:eas%ﬂaatmutmfz&esmstbhm e. The
latex can be applied; DY IBANS: @LoPal ﬁapggyne_rr PERYLOG, FlenPUIRGAES OF L he
present invention, palntlng I's defined as applying a er|a such as a
pol yur et hariee Wal &xbavipd #ThRYRHRIBretBY Hee apisls eartePt %Fnéleﬁtéﬁa%@ﬁosi ting the
pol yur efohangeilght efer@@ne, S@pStHedbfepo@imer Ais adHaGh Ndcby@a Ly ERtmahal can be
puddl ed or =5 gltr)ol ed.on a Eq%t at e an t hen ?pi ad over the ubs%rate

usi ng a br uUFHGr SREF* s 5F8a ?’n?ﬁn%" YRFS 5P ot® The SuP basas of the
present i nvedistentislprhasydrg ¢5 adedrigaeic aslwpyl-ying a material, such as a
pol yurethane | atex, by atom zing the material and ejecting the atoni zed
material onto the substrate. ~i O . Another process useful with the present
i nvention for appPyitiglaa® 2petRelr 2ifahe HPtRHESER® ANEEHdOP at%e2i s di pping. In
a di ppidy) PpOBASSthaneS DS GhisH Sad wettsed tmtpeegaﬂoalpdzt,uf@maexe ahdyhden
renoved. The_l.atex whic d%eretal ned he substrate can aq:vved to dry

e_al
as is or cal*3hER RS 1’°é“a8“tperrra€f<s “AHor 8" vel’ lé’uﬁﬁql@gfli *Parts of
the _3_  OwkerSER:2002tse b&ﬂvateehm 1peexras ks@po=da v oond agECtltymngthane

p0| yuret hansré;?él%ep%ﬁbﬁ has a polymer backbone substantially free of ilonic
groups and is prepared from a prepolymer formulation which includes
30 polyols having.an average ethylene oxide content of less than 80
weight percent, (B) the prepolymer is chain extended with an AEEA
chain extender, and (C) the prepoclymer and latex are prepared in the

substantial absence of an organic solvent.



entire surface of the dipped substrate. Still another process for applying
a latex to substrate useful 5 with the present invention is appli cayigoggpoy0?
means of a transfer process. In a transfer process, a polyurethane latex is
applied to a material which has very little ability to adhere to the

pol ymer which fornms upon dehydration. This "transfer” material is brought
into contact with another substrate which has a hi gher adhesive affinity 10
for the polynmer. The transfer ‘-material is renoved and the polyner is

retai ned on the Isupstprate eW¥rdimettire cbbineerprseuesisesntfion, appl yi ng a | at ex
to a subst ar referred,. any. pr to useful o one of

ordi nary s%?# rieﬁﬁ?rﬁeeﬁggx érf‘%ﬁ%‘?yi %PZC%SEI{’L%%? gg:thlea?%efe{l% a substrate
can be usednwentiobhether esentrdlyvesthann” 1E5ddfigepdloyinadubandel atrgresdof t he
present in i Lnr Q esi t I g r .th

pur poses o!cgtgkf%leq%r g@é%trk{gr%ve%@%%&a'po ar 9%%%%{:1 |y£s %ﬁgﬁﬁal |rneg}513§%ri tical
sur f acebt ensieoreldf kpit PAGEheGET) ofrrrgbaringhealyBsrdyhes /for rFi@8i®y.x 10-

Ncm. Prefieeabloe, gl dleadiSTed Sisf FOMds. 1@ A0 Aypes/ ¢ 3o3ymr10-4 to 2
x 102 NNcm. Mre preferably from35 to 1,800 dynes/cm (3.5 X10-4 to 1.8 x
10-2 N cm) Papiegndl 65T EURatsent s *haPrhPipd | R VS PRERASSF N LERCt1Bat2 are
not |imtegcipissdBibte R KEHOW-GNEHoE! ephtbalvat & Polay¥biler ClARE AL,

pol yur et hane, nyl on-6), pol yvinylidene chloride, and pol ycarbonate. ~5
Exanpl es ofS‘THEBFiaf ﬂéﬁ%’gt MBI AP SISt PHPRES] REIRFES Y et hyl ene,

pol ypr apy! ereyasstypobyd &t tiafal parvesidy/l ene.isAfurehehebet@maped iigdthedart

pol yur et hane | at ex .of ttie resent % V%QEi Qn_i.s dri' ed to groduc%r&agol ymer .
I's

reparin o) et es € ey materlial c&n havg s S
Any means 0O Bry?ng ?H% po?@ure ane at ex can beée use ﬁﬂlc nown to

be useful tarhehosenothepanerapyimkly| linkpge -heFer exafFie, ex appwaethiye

pol yur et hang hat &x ws9ad i2NBaABoRR1 8t diifdnalniablingit LHeBLHLT RS q0r it can
be dried at elevated tenperatures, optional I);h/ in reduced humdity or with
forced air.P®es ™o “EFhIHHERAEE | Bits VB chbusi Y 2dPYvHEe CHBAREI t K8 #6r2t he 35
pr esentisi NeNivupes airepiednidintOa exee adlydeink esgres Bdout €irigok 651886 E chbih he

pol yur et hane,  pol t he su r nd. 2)._.n renove. er _fromthe
| atex so qu?’f:t%r’?g%%l 9‘% ﬁgv?ﬁ‘%gﬁgfe%}r’]%eer%h%ktag% (ﬁjg V%Ogﬁr%u%ﬁ\r(\?;bﬁ Gnl ess a
bubbl ed fi resiyages s bdegiavede rARSFrgAyingeraimdiisoons,a ppiuwatliang. wit h

addi tional drying aids, such as forced air) whichis q _ 0 6 SEP 2002
known to be useful to_those of ordinary skill in the art of coatin

substrates with pot BIrEIFANE IFAE SXEEHar HE L uS A~ WHERPTIRE PY 8BBRIYIRT 2
i nventizn. Ietex then puboesse of Thdidapeesentvd amenikd 01y, néaxpob§ pact tiane

pr epol yner r Wely d factant emyl sified wi.th. water. The
surf act ant égng%lgg'lbﬂrggseﬁdt} Fﬁ%garrgu%% g?é%rnonm}ﬂo.li lﬁgf C%Mﬁ%b%%@%% per cent
of the sol i 88tEWHt #hePBIYiNHe MatFesdal prarlraih PyPOWRERISERE détBht P present

at an anmounbr@dn fob OffLkrt Hplidadee! GRat tHdh &dRsiting the polyurethane latex

on a substrate, or, in alternmative, the material can be puddled or

25 pooled on a substrate znd then spread over the substrate using a brush
or other spreading means. Also for the purposes of the present
invention, spraying is defined as applying a material, such as a
polyurethane latex, by atomizing the material and ejecting the
atomized material onto the substrate.

B0

Another process useful with the present invention for applying a

polyurethane latex to a substrate is dipping. In a dipping process, a
substrate is lowered into a pool of latex and then removed. The latex
which is retained on the substrate can be allowed to dry as is or can

35 be further spread to make a more even application. Parts of the
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10 solids content of the latex. The surfactant can be ionic or nonionic. If
non-ionic, preferably the surfactant is a an ethoxylated al cohol, g SEP 2002
et hoxyl ated fatty acid, sorbitan derivative, |anolin derivatsve,

et hoxyl at ed nonyl phenol or a al koxyl ated pol ysi |l oxane. Preferably, the
surfactant is an ionic surfactant which does not react 15 significantly

Wi th isocyanate groups and nost preferably the surfactant is an anionic
surfactant. Suitable classes of surfactants include, but are not restricted
to sul f at esubétetthooay] at ethspbernol svadchetasnpaioyoxarhip® 120ex on the

et hanedi yi ) al pha- onyl nyl . = r.oxy-sul fate ammoni um sal t; al kal i
nmet al fa%/t gfngg’f% sgé Cseyggtr}%egégpg{gggﬁ%ﬁjg%%l'yol eates and stearates; alkali
metal |auryl sulfates, quaternary anmonium surfactants; al kali netal

al kyl benzene sul t c ranch [ odli d enzene
sul fonat es; ani osfnt?g?fﬁ%%gﬁ%cgfﬁ%ﬁgzé&sﬁgﬁﬁgggnét S}Qg%{:rﬁga%!%&%% E%gt\gl

per f | uokFoalkyh she Posrspesinvdotieny s Fenzirpeisuldvonearsaef ¢ trivfkyl ami ne

sal ts; dodegyl.benzene sulfQpi G Actdd apmRAL MR Saht Sacbk il kanakaam ne

l auryl sul fates; anmonium |l auryl sulfates; trialkyl am ne lauryl sulfates,;
ammoni um | dEt§FIaly P bRabes Veay KdltFl rebal i Wabr hsts ffonte s mer ariéatiol

ani ne | aur ylorpul fRRad@saraQ ohl i almky| - tahsrerk atirekiaulit onatgss ihavryl

di ret hyl am ne oxi de; dodecyl Biphenyl  oxide dihgsul fonic .acid) .alkali netal
sal t; dodeciARtBF ifehy12ngkite SHPYSEFT SREE® d6F & Y PPY RERTIIVAM e LW t s;
dodecyli0Bi pfenyhe @i gmerdi (el t eitisCenaiatPr 1a1i 8t kyhowst BRd Saktssiveedecy!

Bi phenyl oxi de.di(sul foni Ci nium salts; al kyl phenol .
pol yet hoxylraetc% e R R e%ﬁ??%’ng%ey%@ﬁg Bﬁ?Péﬂ%e%ﬁs)c XTI YRE S :
pol yoxyet hyl=ses/ polay oxystud sd ene wlebek edopolyyrercess dngwal teabe yretal to0aps of

modi fied regidng: Ranhl ULl iRr@fetfedos Wbathant Sy AL BretRane QabebR 2002
dodecyl benzene sulfonic acid _trial kanol am ne salt, dodecyl benzene

sul foni ¢ act FUPFHEtRafisl PNSRE CHibt PRSI HEIFPERE 'sul foni ¢ aci d sodi um
salt; amsd triethanol amne laurylsulfate. 5 The pol yurethane | atexes of the
present inventiop are.prepared i.n | th . or ation which can
be used to prepa'?nee goﬁ%rfnearnev\ﬁ?cXe?soafgié%%%erggésnecagg\g%ﬁfé%%s@gllv?at1én§>r\°ﬁpt out
the use of athesigartiocrs@irvesiacehc| HekedrherPrrhRprsesgrbuearessgor yur et hane

formul ati ongyyhicehy,i Bohdide suRalyiisosyaRatS.cCANRARes1 affkA0 tSREYANAt €
reactave 10 conponent al so known as an active hydrogen containing naterial

or poiyol. THEIPEr RSTHhoTararet ramR 23 50T i'ti i et o ¥4Bse SOFYFEPSY whi ch

i ncl udezonl ynpasyuretthaneasl tankages dyhés/ics 1Bl x understoadi iy hose of
ordinary skjll_ i, rt r ri et hanes, §-h qQl yuJ et hanes

al so incl udiéjér p%?y%%?%gﬁtg{éi% gg%élsﬁgpcﬁg%%ﬁ, li%i%uge%c? % g%r %ogﬁei m de,
oxazol i nyl , N{gbcyaFiarates ofreateginedPBRer RAEH, suiacet Heflidenkfed e n

adfli ti onht Onb E!Ltih@ilfl&i Sl rg'tbfar,: xso;gzuhmywﬁaseﬁ@atmmba\@lﬁmﬂil {tz%léﬁg@&,. A
pol yur et hane prepol yner_use th _the present.jnvention ca e an

i socyanat e P@ﬁﬁi%ﬁ?%ﬁ'p? 3T ’nﬁ’?ﬁ”ﬁﬁb%%ﬁn%ﬁ%féea ) @)?Plf%alrgﬁlbatﬁy adni xi ng
a prepokyneExmidllesac hateriext drdéng androial esukcaretye mringe@papetitylene,

term nated Bgi)y%%&,ylgg g&%ipgfyg’géggﬁglgpogt@l minated polyner, or the reaction
product of an @adm Xture of "a polyi socyanate and a pol yi socyanate reactive

conponent and chai n extender at near 25 stoichionetric _concentrations. The
prepol ymer can b&*FEr REFDYEPESE | Gt R CBHPoNBRTS °b1 T8 BT eS8l yner

formul at i on inrvMedtidiniy drpeyl yr soefarmtePTompdneAty arrdnarrfadtyine thedr ogen
conponenb. Haevhal8xnd I BBE Ky uEeAGhidlY iR PPy BBIusakgh doChdsR of

extender in 4.conl) NOIS,AQUEOUS. Phase., The  PreROLYURL JBY, JRLional ly, be

O .
30 formul ate ( erern the water t he continuous aqueous phase is
~a minor chaiffaEi@eraere FHe GporyirS AL SORGHBORR A of PRDFEPY Fier
f or mul at i onslefratdie tpeseniresnvant sl lgain bedaddamirdgeoy skywisal eateed from
organi c air. The two considerations of choosing drying conditions for the
35 present invention are 1) not to exceed the temperature tolerance of
the polyurethane polymer or the support and 2) not to remove water
from the latex so quickly that the film is interrupted due to bubbling
unless a bubbled finished is desired. Any drying conditions,

optionally with additional drying aids, such as forced air, which is -
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35 polyi socyanates, nodified polyi socyanates, isocyanate-based prepol ymers,
and m xtures thereof. These can include aliphatic and -6 o s sEP Zqﬂ$SEP2M?
cycl oal i phatic isocyanates, but aromatic and especially nultifunctiona
aromatic i socyanates are preferred. Preferred polyi socyanates are 2,9- and

2, 6-tol uenedi i socyanate and the corresponding isoneric m xtures; 9,9 -,

2,9 - and 2, 2'-di phenyl 5 nethanediisocyanate and the correspondi ng

|25(2)m§£i| Chmk)leUﬁ &% béndﬁéteﬂﬁﬁscooih&egof yoralrl%ry @ﬂdl in lthe atrt of COatl']Q

i phe anedi i socyanat ol ypher

polylsocyana% E%ﬁbl %nﬁ%'ur JF@% 6& B -3 §YP6$u§%g? X I@??Hétes Al so
usef ul forlﬂﬁé®§¥mng t he pol yur et hanes of the pr esent |nvent|on are

al i phatic and cycl oaliphatic isocyanate 10 conpounds such as

1, 6- hexamet hyl ene-di i socyanate; 1-isocyanato-3,5,5

trinmet hgl - 1- 3- i socyanatropetshyf tmycﬂ:mexanever&l@n angolyurethane

2, 6hexahydrg V. s.th oneric

m Xt ur es; %8&1&%@? Pdﬁnﬁ?aén%ﬂaén df cyc Jeafg arr{eet %‘%%é?%?gg%nggteérsas wel | as
the cor respT@ﬁdFngapsm?eF% bei REasees. mlaxs Feertanét Hprehe pe-cepk eire3- 5

di i socyanatreaft aksthbeotisd-Melht ther i asedl. i p@ptiny, AleSo

advant ageousl y used for the polyisocyanate conmponent of the fornul ations of
the pr esents“i’:%@%tr‘i"f‘l F ot BFESEHe®SEPcalUaH HodF Tt edtndl- £ iHIRTRS Shalhe

i socyanat esgolhd€.conpémaduetihenhdteh . armeomr&haﬁiutt&ﬁrﬁughoaﬁ)c clrepdraahic.
reactions oIf tglga_ above di _JE sog%/an%t es, 2 gt/a%rt Pol y| s%(%f(axn tes, an(gmBI ary are
pol yi socyanat es conf i i n ng ° UFeas ) bi Ut &t 3 ?J hanafes and
pr ef er abl y scéprboditedi desy aﬁrrdﬁorsombetta@nﬁmlweswel, sbm’yanrurdatevaanw or urethane
group cont aatwo;aglaqleasr%wg\a‘teﬁa QU PahybancYanakess bl d mlf&a%qg;yanat es
cont ai ni ng carbodii m de groups, uretonimne groups and/or isocyanurate
rings, havitg Pedeyait és groaprsty Neﬁ)ac‘éﬁfﬁt gt 8‘?esf PBMIEBt 0 90 wei ght

percentis nyi@npf Bfagxabhy ti rieat Zhat & Foupeisghbtmiperentsanianal so be used.

These i ncl uderfafoarntexamn)l 1 ORQCI yslus cyanat es based on 9,9 -, 2,9 - and/or
2,2 - di pheryI" Bt hane™ di'l sdcyanate” ah *Phe corresponding isoneric 30

mxtures 2,9- and/or 2,6-toluenediisocyanate and the correspondi ng

| SOMBric m Xt Ur egy; Bt Uk 8S.0f o AisphenyL et b@mddl iRecyanates.end FMI and
m xtures o~ tol uenedii socyanates and PVDI and/or_ di phenyl nmet hane

di i socyanat'®s Sus5tefi tasERoRyl als yhwed st orchude Payy ©OfE pdryi socyanat e
conmponext OEfthTahedJQ/Ileﬂmhy!HE(noEQIﬁﬂéh@I)Ioﬂé@a—(ﬂfydid’i@ pnasedtanhtna@nt $0R ; ar e

pr ep0| ymer SalkaQ:L e%aEZF a(%(t)z arc]:?‘ 0 cgont & kasl OII\etfar Onl].le tO 99 wei ght
percent, nore pr et er abl’y Y S %6 33(3J wel g pércen hese prepol yners are
pr epar ed bysqeeaetqsonawaltt hEetdiL lagng) onlpoley- | otyRay esmantyr materi al s

i ncl udi ng | awekcrmlecWiak) Waieghtt =6k b%nzénrei Q\Llsfonbws a8h80at %N oA bey
prepared 5 with nultival ent active n conpounds such as di- and

tri-am nes HNG2Hi 294y SePECHRpRAee T‘HJP gtdﬁala“éﬁ‘é‘rfpl BWIRFR Pomat i ¢

pol yi sasy anatrgsceoitt asuthngs Wl ed hianetgr pehﬁs.ponraefcﬂ asbll;/ordaaus ngodN(a@lcont ents
of fromb5 t per cen referably .a 20 10 33 Iy

per cent . _obrivat S Bor by TR E SBLET SRR B 8- SR o
with, for eé@lr@pla@nonllwmalml émﬁlalanweiagme dewotyd, sulfpbtss, a@%smwkwaemel

glycol's, di sxvatky! eng1@lyCcahse AfhupPl )éQM’aﬁEEE)"a%@mQJHYPé?Jﬁl hav k& e} ecul ar
wei ghts up to 800. These pol yols can be enpl oyed individuall

m xt ures asalchalld?F&Fbrlab‘GW(?)‘%ﬁrﬁ‘fWF@nérg?%B? amERsy lé‘kré’ﬁpf‘élfzﬂ?%ﬁshyl ene

gl ycol s30 di priepyyene.sd yeohq, S\lﬁfop@{gsoxyairhylcﬁﬂetrg,llys@lrs o;aidlaylmecgi ycol s,
propyl ene gl ygals Iene col.s, . po Xypr.o ne YC nd

pol yoxypr opy J?/ghne Ibloyo(%etlhyﬂ ne | adddl sk%;agn eetags g Fp% %’ZJI dlghpolyyol S can
al so be useekizs dielshlimial nkcytld dnmlaskasmo}hanase bustlase ddﬂedyl Sgvenydioslige al so
useful inclyde Bighyd e 0 0X I h A,

cycl ohexane Z%Udlérrg%é éér)%ly I)'}D‘%k}(’alvengi) %pcrdsr o%{/%?ﬁy dlﬁpé ?’gqﬁ{lﬁgne

Particul arl §* t%‘éf‘tﬂlca%mtdheanpmhwﬂsGey@rﬂa@@)’éoﬂmaémdmtﬂomlqﬂeepoI yner

for nul atg onge BfoxydxeyRPERTBBEydxP¥EIHvh O BE &k Cblo1PRdnE;SOCYyanat es having an

NCO cont ent of from8 to 90 wel ght percent
polyoxyethylene/polyoxybdtylene block copolymers; and alkali metal

soaps of modified resins. Particularly preferred surfactants are

-5~



25 contai ning carbodiimde groups and/or urethane groups, from

9,°4' di phenyl met hane dii socyanate or a mixture of 9,9 - and

2, 9' di phenyl net hane dii socyanates; (ii) prepolyners containi ng NCO gpcﬁu%EsP 1002
havi ng an NCO content of from2 to 35 wei ght percent, based on the wei ght
of the prepol yner, prepared by the reaction of polyols, having 30 a
functionality of preferably from1.75 to 9 and a nol ecul ar wei ght of from
800 to I5,Q0 y t S n or ure of
0.9 - ang Sogthithedeth S RIES IR BRI S M B S Tralt ol BT
and (iii) Eugronanehczdfstrtl@tm ghiiing ovafdnadaleantl Heheerosréspunditig i sonmeric
m xtures. PNl 0380y, 0f tﬂéthf gglrrgmgg(p 18L8A her33 used and is preferred. In
this case It preferabf has an equi val ent wei ght bet ween about 125 and
about 300, nore prefer ably from130 to -8 0 6 SEP 2002 175, and an
averages functi opgd ibYyerEQAL S eslebad: 3ROYreled: 1 MPEA 1RNES RS 5e@ba@§dan
average functionality of from1l.75 to 3.5 The viscosity of

pol yi socyaiat éWBﬁé‘fﬁet%”eprféF@’rléb’r%P FRYH 28" t75 BS?be'oc%l’r'Ftpiaﬁ%lase (cPs)
(0.025 to HoRas),wHidh valsuesief BOmMnlALhdods 1,000 b taBst athe2ide c0.dh to 1 Pas)
are preferredfor ase o rocessin Simlar VIS 05|t|es e preferred
wher e al t ePh3tT Ve Qéole{}%soée‘éwgf l@ogr'blosngn?usD 8F 2 R & e %ror f{,aetlons

pref er abl ywhidrelpmiquiasmcppawoeymombnmt the aﬂdommdyabamse@tt:che pr esent
i nventjon Lect f the_gr n

pr epol %lér)rer %§r§o§w§f a?g '{rgmc’) aerg?g s 3‘9? t"N(S“I?)an&an Qfg)%ér%les t her eof The
pr epol yner ppbyodul a?tﬁeoﬁ%rnof PQlWérpﬁff@%ntlsl ﬁf‘?/fer%tlwbﬁ?dl h@ltl!i@ée PP g

conmponent . (RPolyiacieonal acivhverAEr 0GREGLONt & NisNGe MBLEEd Ak Sodi$ef Ul Wi th
the present invention can |nclude materia ?s other than 15 those already

descri bed FBP RAMGVENSHACEIYE Ry "6gett CErRACRATEE BYEPBFYIEES t¥ful with
the presenpolynrefitiren inel uttuaet ipseyinrdr ogen igitiguatlgphehatdiebiuret,

POl y! S96Y anal g, A DOLYB0GXANA Bl SIITL 02! GUPIAROLIIR S, flgs oLl bed

her eanabove. Acfive hydrogen contai hi ng nmpoun nost commonly used in

pol yur et haseh¢ éd@@@ﬁénlrauaédﬂttheéetozer%t@ﬁfmunégm#a\ﬂlhg Pel YREEaSt teanvgahydr oxyl
groups or agpideuef oURRagelhose conpounds are referred to herein as polyols.
Represent ati ves of suitable polyols are generall Y, known and are descri bed
an such publi catl ons as Hi gh Polynmers, Vol. XVI, "Polyurethanes, Chem stry
and Technol ogy" AbyoiSaueitens mdoﬁmiesclksefbntv&mscirenp&ﬁmbl irszh:etsQn Newv Yor Kk,
25 Vol ,, p. ) 9)i

O gani c POP%%?% % tég ln]a%gg rggglﬁglérs% nr g’ﬁdgagtflggffgﬁ%gn pp.
323- 325 (19735amigiwp Beﬂ%ﬁpebmiﬂ Sl‘ihnaP@Taynr@ttﬁaﬁ‘éfs am%’d?ateF cap, bR1anByr st,

ed., Appli e.dos%@ineﬂ&e;eli’ﬂmaits@%sym&p azi %&{é%&)ogehbmmte@womtewe

hydr ogen cont g n| ?r;%it orrpougd cag t} t he Qresent 30 i vent| on.
Exanpl es of* sUEh " HETEFT 7Y HcPudfE £ lé‘é”ﬁ 1%c? L FOIRYERRTS 8F i ng

cl aTsses ofpotwimpozirtatenssacal Gnecmgonent @i xtainesxteadermlakyhere oxi de adducts
of pol yhydrexyal;ikanes c(cpi)ceﬁt!xl%XF%E O] Br?é%gk}rﬁézs Qh MORERAUGLNg sugars
and sugar derivatives; (c) Kyl ene oxi “dé addict's “of phosphor us and

pol yphosphdeastingi e C@!FRP“EH‘)S &F ky PEfRe lyner formyplagian EnPl‘z‘UG‘Z ®xi de adducts

of pol ypherp@hﬁsoepémlescda\fpoﬁmsenct YRESctake Hﬁ&@gerneeoxagsbnfaﬁf ei pnasiatbase
s .of al kyl ene oxi de adducts %%qdr oxXaI kanes usef ul

pol yol s’ e of .

herein are ﬁdg%@ﬂ Dt T8ty Perfe PeFRAISTET 6P6p‘§/|°5ﬁiép g er 1

1, 3- di hydr exypiropanajudews- gdhdnedz odebpteponenerandy,l ot borgilhydmexyhexane,

gl ycer , d b tri X

D YTTT 0 b iatEl R AR che Pyl O ShE MKEROTE ponsorr e

poI ycapr ol a}étémlénoxwmamlextamml tol, sorbitol, and mannitol. Preferred
herei n as al kyl ene oxi de adducts of polyhydroxyal)canes are the propyl ene
oxi de adducts and et hyl ene oxi de 1D capped propyl ene oxi de adducts of

di hydr oxy- and tTPFHBRIPOGFAPRA Fe SORSPRRY Oﬁs%‘TeuPr%H%W%ﬁefOtﬁR‘iﬂtféla’émﬁ’éts

i ncl ude adel:metﬁ:e@fan@tllayémendiaaqnw%dv@rktxé@easdsuy SIRREAZ I M8m LRI anmmoni a)
1,2,3,3 tetr rox butane fructose and sucrose. 15 Also preferred are
pol y( oRypr &% V é)’a%ﬁtﬁébl"é’d f4990PY Y P REHABP e NS HERBF E°RATS ANy of t hese
that are cappediywetd, ehbylienereextitreoThegBepolkynlihicaliso al patde and

pol y(oxypr opyl eneoxyet hyl ene) pol yol s. The oxyet hyl ene content shoul d
preferably conprise |less than about 80 \g/el ght percent of the total polyol
wei ght and nore preferably |ess



20 than about 40 wei ght percent. The ethyl ene oxide, when used) can be
i'hcorporated in any way al ong the polyner chain, for exanple, as int[ﬁ]gE‘L 7
bl ocks, term nal blocks, or randomy distributed bl ocks, or any conb |Z)nrq
t hereof. 25 Anot her class of polyols which can be used with the present

i nvention are copol yner polyols", which are base pol yol s cont ai ni ng
stablely dispersed polyners such as acrylonitril e-styrene copol yners.
Producti on of these copol yner polyols can be fromreaction m xtures

conpri si ng VERHEPIF GOREI AT e PPAIE O™ A Y FGPeF6r L exanpl e, 30

catal ysts smeht 138n@20hEBi=$eRALIYI Osdtlybhdce; a:GOPOd AeBEd . PObYydlersdcabi | | zer s;

and chain transfer agents such as isogroganol. Pol gester cﬁog%:ol S canh be
used to prePAreSPREBOTY ret hdne® 1% exd8t b1 FhE B RSt *Thvaht i on.

Pol yest er pedyeksoranaqgeneeald yuchaeacteri zed, by eepeati nypesty@r units

whi ch can be ghr ongl.ti c or 35 aldi Ehati c.and by the presence of termn nal
primary “or SEESREARY RYUPSR Y Gr SUSE  BEE ARy pol'yest &F ternt AAt I ng i n at

| east 2 actoefe Aydr @ggen gnouhs ' ediphbeyluseldansidt hsdchiengyee samt po yypeertvilon. For
exanple, th i p e an £ dcat i s with -10
06 EP 2008 Fay BT e o b teE o R SOt eves
of the presenisochyaieson PlPelysgfithdsr RAfPHErCef RatwdepANget Hefkhe

pol yner capt gasseanti iy eqt NG 2L SQayaNat 8-dnacd1vel GRRPOURdS:@hetal SO suitabl e
in the fr esent invention. Polyisocyanate pol yaddition active hydr ogen

cont ai nthg COMPEIRRISUERIPA) - CF* U HEET W OE P abF eSent PRI P oh.>"PI PA
conpounds ateineypiycal-Byiddigataaaéingn-oradbetateof2, Thlanang, ¢-r i et hanol am ne. A
process for _preparing PlPA conpounds can found 10 in or exanpl e,

(i tod st at B PRPEH LS 22 SEDRHAEE o e Rt EkaeS aaton SRt B 1 o
necessary thatturhe; [4atex 2o huleatiod ' tdickatheay btsahinedxt ervdtenateA am?0r

amount of g, akex, LR B3t BRGelsohbr IR daleX. T ormulatiQrs, Qhethe present
invention is AEEA. M nor anpbunts of 15 other | atex chain extenders can al so

be used!® AnjYtH&i A ERCEMPES KHORRET §° BE SAsE “t PFHGESE YedBr @ nary skil |
in the art of preparing polyurethanes can be used wth the present

invention as the_ n nar, | atex chain ex . C t chai 0 nder s
typi cally have aA?r}D(f eagﬁfrgtrag\?\%fsgﬁtusg g%ggﬁé é)(g??%&gg%ag%dcﬁg\?gengt of)e%gt t wo
active hydxégemwledsinra Af rfgegpapst Potyant es Bie setrelhestmopiérred chain
extenders. @hherruABl@hbalSocPaztieuliag]ly ppedRts Whabh fawBCidt@ind0 1 £2du3Rd
| atex chain |ength and so are | atex chai.n extenders for purposes of the

present 2§ nvERETTA 1§2Stsomssohdhei FVarFy Sprerat te at4e4t pgjt?'és?‘a’taéite(?hai n

extender beEgehmetechrier poytibecghots consiisinngsofrsammest erinterat ed

pol yet hers %9?&11%&&\ efsoram?xquelr%bl%%faigtﬂgingigsggrgd/fogOLmeUgrnirﬁn%% Chem cal

Conpany, am no et yT pl perazi ne, 2-net yf pl per azi ne,

1, 5- di am no<+3eErhRyRtepand/arevr §tdepharoife carErne detInFveratedi & ne,

di et hyl ene ber@FcB@andtkk et hyheneps itedyaant die cotddially kensdpanisam ne,

et hanol agm’ ne, sine in any of 1ts stereoisoneric fornms and salts thereof,
n

I . . .
hexane 87 amPh&"PShy dF HOPHE n 8 PPt E2 P ST PRE SoF it 6Pt he present
i nventi on, tihecyaabex thap (B erderents off fewm G8eh 46 vaeigiol peramtofmazlai n

extender | 0 yBkSLe, S5 1 b ILAAE parLhon-ol Al aker.ghal f.ggt ender of

the present "I nvention can be water, erably it 1s a diamne other than
AEEA. -11 10CBBEPEROE22MRG ef holgiaasienatisat bapel atrex- thai & €xt¥9der ot her

than water iz52usgghidyihbendn@r fitlsatiLRse Ghat iR PEESEPIndi Y BRbhONc preferably
it is used at an anount such that the equivalents of active hydrogens of

the charh eRtBRYES i & Fe¥¥/Phatt CALVUE TH > pRTERATS GPOtHTE TYTEFRANSLE
equi val ent s isohefikceserteds byi ke e prapol pHray I MNCEk G0 AL it yarkates anar eMDI

pr ef er abl Y ag‘xgemixtures of toluenediisocyanates and PMDI and/or diphenylmethane

diisocyanates.

35 Suitable prepolymers for use as the polyisocyanate component of

the prepolymer formulations of the present invention are prepolymers

-



chain extender is present at an anmount such that the equivalents of active
Hydr ogens of the chain extender is from80 to 90 percent of the isof§ift)e)]
equi val ents represented by the prepol ymer NCO content. 10 In any | atex
fornmul ation of the present invention, at |east 10 nol ar percent but,
preferably, at |least 51 nolar percent of the |later. chain extender,
excluding water, is AEEA. Mre preferably, at |least 75 nolar percent of the
| at ex chai n extender, excluding water, is AEEA. Including water, at | east
10 nol ar pe‘P"tVe‘ﬁtJ,No&ufo’b’reélfér%fbngg Fol98r "eigh b eEERE oM S hP PATEP Y chai n

extenders ofrdnis < PrESRMgnt MPLBEAQN tifesBERAPOL fhedkdgfe boegaleaub@t e t he
anount of water acti ngli]as a later. chain extender wth the present

i nvention, TTRESACAPSr TR Gy 441 &F BGLY VAPEYRETEY "WFBIBIyRed S é”‘a]e‘tdéf‘?n ned
and from t haswdzundieicul sr &ub@rr raei@ad, theottet alut natrsbethaof cactdeverépatieagen
equi val e ts of EJEA 2 ny, ot her . 20 at ex chain extender u ed The

remai ndet i & Yh8 Hid ?nt FEuEi VAIT8RTS “SFPWAFRr- Setihg Tas™s Fat€X 8hain
ext ender. Th»ed ldat escels t of -thhel spr eBelmtudua\Ieﬂtamghesaraee regtomeniter nal |y
stabilized r Loni yher 25
backbone. %’liégg%%ﬁgg?gfﬁéﬁélgg’égon Es?{}tn%on o%gp re%:éalﬁlr o%y a’ltqglgrl\?r?t)s pendi ng
fromthe bae*klmnes off ther BrepdPyvrepst olere¢ns presenteiarglny iadavt Aosoe

surfact ant s3ssefihe wettbﬁtheo&raeeama lrt\éeetdrpefaerlessetaeetea =%@/&s to be
substantr ally unreactive with prep ofl nmers of the present invention when

used as®®xt BPHASOSKERBIET 2afly ff8§< “P‘ﬁ@pjleat eRES B?letcﬁea%deb?}etsélht’ S'nventi on.

In additi oncfrblpolguysmzmmat@@camj acdxly\ﬁBkﬁ)édé ogelomrmtrapdsmwgya:mmemads
t he pol yuretpanesf orrmul ati.on .usef ul the yuret h ne | at exes

av1n% molecularC\relahI dlal {GQ%BI nggese

of the presémt T AvVENLTIA can™i*h i onal e er ]ls ¢all’ed
addi tives. Puplogranpldéyiduelhuloatironsxusgefds wit rndher présentlkylerat i on can

ol ude {11kesc ol NIoXol L8Rk 408091 cnel B1vc010, GSERAN02 surbagt ant s,

catal ysts, dispersion alds and croSslinkers. . dﬁrtlve known to be
useful 1o oRBLSFYBYMILABS PI¥RIYSI FHHVEERE 4LYCUE: ?rﬁPéprareu AYY FOFy B hatfe

| at exes can gbecousecbaMyBkyptrbeylphes;e@Edsnvseataocnpoxy‘ﬁhepaddbml\gesyanelene
preferablyad to either th ol yi socyanat e_or th I onent of

t he prepol yﬁe¥ Otgorrrunl %frused n%?eyer)sréef eor%ﬁfla §80d° ?gbéf)heg% o yo‘%mlcorrponent
but can be addddielsanycway ugefeldiph. f@rmmglalqoetwwe?hlalnenbhtc@x 10 The

adm xtures, b@gﬂﬂd%%h%ﬂd odi SRELSIQYSr 1t he sprasent, icQvestdxaRe are all
pr epar ed by adm xi n qui d conponents of a prepol ymer fornul ation and

a conti ﬁ%oug“&?ﬁ‘éﬁ% ﬁﬂ‘aseé?ei’rPltsHédr§’t’jb‘°stthé(ﬁt}i‘y§F°%1‘H§‘8ﬁ%e of an organi ¢ sol vent
such as toluene or acetone. 15 The resultant | at exes can be prepared any

batch or continugus, pl.oce Sﬁ‘ji”f%}{‘”;arst Qne ?Pso%f 4l Qé‘é)éngké g’ e#rﬂethe art of

preparing | atexes to be use pre | at erably, the
| at exes of PREPPYESRFCrIVheEReisORT dhe BrespRl edelancfm?tl htlos met hod. Al so,

preferably, b soaffmees Rbviiden PRS chDVENELAN s2ES 4RI fOAMRdpdtedt 20
phase inversion or a hrgh iinternal phase ration process. A variety of

mechani €3l MPRIHG BB FRERY ARt e §ERFrefftd/PE urethane groups, from 4,4

diphenylmethane diisocyanate or a mixture of 4,4'- and 2,4'-
diphenylmethane diisocyanates; (1i) prepolymers containaing NCO groups,
having an NCO content of from 2 to 35 weight percent, based on the
weight of the prepolymer, prepared by the reaction of polyols, having
30 a functlonaligy of preferably from 1.75 to 4 and a molecular weight of
from 800 to 15,000 with 4,4'-diphenylmethane diisocyanate or with a
mixture of 4,4'- and 2,4'~-diphenylmethane diisocyanates and mixtures
of (i) and (ii); and (iii) 2,4- and 2,6-toluene-diisocyanate and the
corresponding isomeric mixtures. PMDI in any of its forms can also be
35 used and is preferred. In this case it preferably has an equivalent

weight between about 125 and about 300, more preferably from 130 to

-8-



coimmercially avail able for acconplishing the adm xi ng necessary to prepare
the | atexes of the present invention. The effectiveness of 25 adm xi @% §E?"ZDUZ
be neasured by the nmean vol une particle size of the resulting enul si

mean vol une particle size of |less than about 5 ~mis an indication that
adequat e m xi ng has been acconplished. Mst preferably) a nean vol une
particle size less than about 2.0 ~mis desired for the practice of this
nventi on. s .Patgnt, o fua%&c%g 80 shooRat s dhseldsed one megps of

adm xi ng a po yuret ane I tex usetu The e present invention, but any
means of admi«ienged he pr epotaarekutfaiptdlaty oif éompénéntts &f5-t hBgr esent

i nvention Wmms@{p%ucg% ?oiﬁts%éym\éb r&méox%‘ct1§|p§e§éz%%19ffroﬁ5§5 than about
5 ~m can be used atexes of the gresent i nventi on can be ﬂre ar ed

with additive®09 ﬁ%’l‘tt}(ﬂ’étisei At e (P tZExt proeBoNsy met tf BF TP at 1 BN b ko e -13
0 6 SEP 2002r{ atexes thenselives.s)Ane pesheliye rusefask oM potadsexqfornul ation
or pol yuret hane | at ex prep olymer fornulation can be used with the present

i nvention. FOFY8xafpice: l"tlﬁé‘ 5t BXEET bt f"’H%reprag%eerr?f‘t’f‘ff\/gﬁ{¥10°’ﬁ°%%{’r?tf)e
prepared w thngdnanes rzet asredamedlmtsanllal prkfeabey erxbodidrpntoghnite 5 present

i nvention, the |atexes t he R esent,,l nventl i de_are | ani c
filler. I'n &nother: éﬁbo forntml %’ cfnheo‘ rtggep es?’%véﬁtg?n;{n%n Te sfa é)%es of the

present invéntt ¢he aerr@um@paxfetdnw thhMaI MEMDT, a8 M Bekboflywer i m BMBE | at ex
prepol yper torrgilati on Q- The batexes Qf-dhenprLsent invention has many
applications whefein it is desirable to increase the adhesion of a | atex
polymer to a polar surface. Exenplary applications include: pressure
sensitive adhesi ygs p(rEﬁA%)ner Cﬁfrﬁ@iatb&@eklomgt&xe ﬂmhstﬁfv}énmkhmﬁhde% zing
agents, conventional adhesives, cota | V\%ven i nders and textile 15
coatings. TR&' Y%At 8XESTE1 t hECPFBLE ﬁt"” v§n Puy £ﬁe%e°°6§%ﬂ’l|”ﬁ ohg T ¥dén
appl i cati onuekbrieritit he wsesoft ABEAtasn aachallchu@xtnemgals sthet ypeohi bited_
The fol Low ng,examples @Js%rpge%vwfeqnspoael | ustrad %y&mgem@a%naa&% i nventi on.

' he exanples are not "intended to limt the scope of the present invention
and shoul d REEPBE™ET At pritedhe REBIANtsIAEATID \%E?Jgﬁ’le peris rergganght

per cent ages aufiress &f hee¢ \Mowlﬂ'daglim:a&beobndmmisa&ﬁnus@de'hmlrtalaed exanpl es are
as defined )t%el ow. 25 g?scyriLﬁd%eremaboveoergentee;g e%nr}e OXI de EO capped
propyl ene oXi d& ¢BY° avichy dn equi val'ent Wwer o / eq.
compounds most commonly used in polyurethane productlon are those
20 compounds having at least two hydroxyl groups or amine groups. Those
compounds are referred to herein as polyols. Representatives of
suitable polyols are generally known and are described an such

publications as High Polymers, Vol. XVI, "Polyurethanes, Chemistry and

Technology" by Saunders and Frisch, Interscience Publashers, New York,
25 Vol. I, pp. 32-42, 44-54 (1962) and Vol. II, pp. 5-6, 198~199 (1964);
Organic Polymer Chemistry by K. J. Saunders, Chapman and Hall, London,

pp. 323-325 (1973); and Developments in Polyurethanes, Vol. I, J. M.

Burst, ed., Applied Science Publishers, pp. 1-76 (1978). However, any
active hydrogen containing compound can be used with the present

30 invention. Examples of such materials include those selected from the
following cla;ses of compositions, alone or in admixture: (a)
alkylene oxide adducts of polyhydroxyalkanes; (b) alkylene oxide
adducts of non-reducing sugars and sugar derivatives; (c¢) alkylene

oxide adducts of phosphorus and polyphosphorus acids; and (d) alkylene
35



Monol- 1 is a 950 nol ecul ar wei ght pol yoxyet hyl ene nonol initiated from

met hanol . Monol 2 is an 1800 nol ecul ar Wi ght 50 percent ethyl ene oxjifisEP Hol
30 percent propyl ene oxide hetero nonol. Polyisocyanate.l is mxture of 50
percent 2,4'-M DI and 50 percent 4,4'-NMDI. Polyisocyanate 2 is a 80: 20

wei ght adm xture of 2,4 toluene diisocyanate and 2,6 toluene diisocyanate.
35 Pol yi socyanate 3 is a 98 percent weight 4,4'-MDl. Surf actant 1 is a 20
percent solution of sodi um dodecyl benzene sulfonic acid surfactant in

wat er sol doupgexgiher s bads19esdr@nat i @81 HEDACAL s DS 2B mehsedatkr ade
desi gnati on of Rhone Poul enc., -14 0.6 SEP 200 Surrtactant is triethanol

am ne | aur BFFEIN ASt P66 PEVELRT: | FIIREET °§0FH‘>’&§DGDE§UE“FE‘FE‘S“&0°%| chis a
trade desi gbayiya gy ERERESIs ENFERERI SEeSad&iwtfsasﬁ by RnkSg B30, per cent
active dodecg sodi um sil fonate sold as OTERGE AS-90 which is a trade
desi gnat i ok * 8PV ITHE BrESan h&nﬁ’é}wro’gﬁfcf’%ﬂ n% 49y dzompularceAPd dolfut i on of
sodi um R- d@dﬂpq{imdyﬁﬁia‘?ﬁe Sliickodl C 18T, 46 tBiyRaCh@Atade) Wat,@r sol d under the
trade designati PC]_YSTEP A- .Whi.c IS8 tr de des n of 10 Stepan
Conpany. P%ys%1 a’i *BIGEEF v T eétl memé'qao%teh“ﬁ%cg gijﬁg rg g\éﬁ\%pﬁﬁaﬁ8 unl ess
ot herw se steateerythibrol, OpﬁySELS%O’aaC)O@eEYfAWI;&l J afelgrepolspnettalasar@r epar ed
by adm xin a o 0 of; di ethyl ene

gl ycol , 198na%9§t0]1 Ijnl'ffgbé{%c?g%%?eag agﬁ%f%ﬂa{ﬁﬂr% %%d% or 15 hours. 5 A
pol yur et ham@1Nb¥@ﬁwa§<=ﬁﬁéﬁéﬁe@?%?rmlghﬁ Fi80 aghegts elﬁd ehbyisnepotifaer into
an 8 020(2.Ap¥ed QrpiBer@! 8smebaiduoes AV bY@ Bx)-NEed Rk H 38R 8Ln0f 5.6 cm

The prepol yrer was cooled to 9C with a waterbath. The bott|le was clanped
into pl ace UMEF 2 SERDGOXY ARG AL 95 AERRCES. PLHIYPAMAtEr 9T waBYiReerted i nto
the prepol yemiselcylybatint heiptbadihagdawas, jaisénieQvered, HitetRenki-abi d.
(*I'NDCO i s ,a traderglg |s%nat on of INDCO INC). 60 g of water was then fed
into the prepgf‘yfre 2 rat & of °f2 glmnute for 5.0 mn. Atinmer was
initiated and stlrrlng begun at a rate of 3000 rpm At 30 seconds into the

wat er feed, a supfachatiertda %geogoﬁ%mg%ﬁﬂtena MBS 1isNt faduced ovars a

period of 5 15 seconds_via syringe. fer conpl ete addition of the water,
22.8g of a ¥¥ GETUT 6P 5% %%Eﬁe?%t%ft &Ievx‘ﬁpé‘?jd’éah VATEYSSRR fEe- The
resul ti ng 40eessopoelbadliex wasulid g lpoikyetonynbteoxy pli@sthd pbIyqeur tmeaker,
covered tig u I o) n oyer ni ght
with a nagn%%){%hst%%r g!r:%@egﬂr?gg& ggg,a%lﬂ, élg%’;nsg igsfo %‘;1 tgéér(uetdgtg hr ough a
coar se pai n¥e¥ghtt eeycephsat Skt Fopdt )Pﬁi%‘ﬁywe%ﬂ?t @nﬁdma:rq srekrreblxidgsainder

ambi entzocongiidr @BSWOVE! W ight .pelbeny. esmet by ifebl N 0@s, higatl eded! 290G or 1
hour resulting in a filmwth the foll ow n tensile erties: 2960 psi
(20408 RN NFSPTRPER AR &8 (VST SLT 0 BN T Mo ' Gn gt | BFET0680 59si (4750

| Q 7/ NI's) Youtregrslrnmdgkss.teThigeafli blogked 25rz{femkokishs ibateX bhasksamnraver age
particle S|g_§)éqjomg_l,l§at% e latex was next cast onto nylon-6 by pipetting
it onto a O inch x 11 inch x 1.5 inch (0.635 cmx 28 cmx 3.81 cm

nyl on-6 substrate.

25 Another class of polyocls which can be used with the present

invention are ‘copolymer polyols", which are base polyols containing
stablely dispersed polymers such as acrylonitrile-styrene copolymers.
Production of these copolymer polyols can be from reaction mixtures
comprising a vgriety of cther materials, including, for example,

30 catalysts sucﬁ as azobisiscbutyro-nitrile; copolymer polyol
stabilizers; and chain transfer agents such as isopropanocl.

Polyester polyols can be used to prepare the polyurethane

latexes of the present invention. Polyester polyols are generally
characterized by repeating ester units which can be aromatic or

35 aliphatic and by the presence of terminal primary or secondary

hydroxyl groups, but any polyester terminating in at least 2 active
hydrogen groups can be used with the present invention. For example,

the reaction product of the tranesterification of glycols with
-10-



It was allowed to dry overnight and then cured at 90C for 1 hour. A one
inch wide strip of filmwas nmarked on the center of the substrate) 3P§ZERQE))
was nade al ong the marks, and the unused fil mwas peeled away fromthe
sides of the substrate. The resulti ng one inch strip was then peel ed using
a 90 degree peel test in which the sanple noved in conjunction with the
rate of peel via a novi ng fixture on a stress strain device. The peel rate
was 2 inches n%_l ute. The 35 average ee stre thfor five
speci mens w&S ﬂ%eéayja th%rer’?@%ﬁflﬁé% EP NGRS Phi er?r?é‘ﬁ Bee §f‘?%n°§t f"f the
pol ymer on mpykeant6imastBord | b./linear inch (1.7 Rg/linear cm. -16 0 6 S
E P 2002 COMPARATI VE EXAMPLE c A prepol ynex and pol yurethane | atex were
prepared and tested substantially identically to those prepared in Exanple
1 except that 18.P45gerohesn Ebimpereeminased uiol pekhefs pingéyee2icaptang st er

i nstead of e | atex
chain extgencsfecrgngﬁgog aﬁgrt%geg%érlgge?{qpégﬂmﬁrggé él@om%%?g%%%\%%g&%\l?ﬁ%&gl timate
tensil e stremyettro875F0kYicregatriad A, PoE3TEAiFdion (TA8Te HyLIPIR) cXFanet™® nodul us.
The filtered #0%n%0! |Hsa] a:taﬁxbeh@§e@r\lu@-ye{@g§r&%5€|J.Q1|v@n§1lo%e afipR. 98 urn. 10
The peel strength of the p mer on nylon-6 was 2.2 |b./linear inch (0.39
Rg/ | i near criPmPERARPLE BYH-“\C}B 6P9n’i$ra°t7\ia‘§‘ BF 8Bk 8 PIoyPhdRfxi ng 7. 5g of

di met hyl ol pr@piAbLaniBe ACIAdpLddeBe| A6 rgpPaad i i iPnEA &oﬁmme mdb@%hhe)

187. 5g Pal yal , d'15 Monol 1|nar und . bot ask_and gd to 80C
with sti* grr nlg’f’forr S5 Rut B3 D656 eynrtsgc%;ghn}a@é is?/veu@ere a daand

stirring was continued at 80C for 17 hours A pol yur et hane | at ex was

prepared by wei ghisng. 3. 9f,aM8; afs E%S%Qr}prtepplar@eraeeptpomla&lgz {i#eadax 104
nB) glass bottle having an internal dianeter of 5.6 cm helﬁfrepolyrrer was

cool ed to 9C Pt &*VRRCe¥ bafhmeTPReayPE | &F WAS J@Fﬁﬂ‘rﬁé’dl” PO A ceE” 478 an

| NDCO mi Xi nglabhﬁokerﬁnahasl@rm di agmrt efasevr/asmvrasemneds ifRER. t Rend @pelntEess such
that the bl ade jeust covered id. Atiner was initiated and 25

stirrind begtfi®at’25=F &8 b 5H05 " %/pcrﬁ“ 7—\1% gﬁtll’sc?ﬁ of 1.04g trietharlol anine

in 10g of water were added to the prepolynmer over a 30 second period. At 30

seconds into the yg t@r{alg é%?aen@exs%i ctant, Qéeﬁﬁgté’fth%é fo%CEPcl%aH Nl

i ntroduced over a perio secon S Vvia syxinge. g of water” was then
fed into the'pFepSlEymdr PEtPaEIRAPE! Bfr e1haRy @?’?nbﬁu‘f%df Urth4t’1‘6 PRPftit'es. After
conpl et e addidvedtidf a4 hae WahEF ,121¢x 5Q1aﬁ)iﬁ axt8pddi. i ogncafl 1% AEA | n wat er

was add vras nge. sultin % sol i.ds e oured into
a pl ast Ie% tri f)cgﬁcr’erbe lcafl(:yov"’]ere(‘:’l ’f“gl REFS Wit hqa urfaltbr?um\l@m‘f%%dﬁéﬁul owed to
stir gently wrer#i dhestwttdh a&tnmme@mestcrcrmermnﬁherqvext dayvartiees #*E€X was

35 filtered {fur QUOhL A COAS PR Rhediidel 8T, CRSE mQE‘éanﬁ?Q' ¥REORYhENS, and

all owed to dry under anbi ent conditions overni The resulti ng_f film
water, can function to extend latex chain ength and so are latex

chain extenders for purposes of the present ainvention. It is

25 particularly preferred that the latex chain extender be selected from
the group consisting of amine terminated polyethers such as, for
example, Jeffamine D-400 from Huntsman Chemical Company, amino ethyl
piperazine, 2-methyl piperazine, 1,5-diamino-3-methyl-pentane,
isophorone diamine, ethylene diamine, diethylene triamine, triethylene

30 tetramine, triethylene pentamine, ethanol amine, lysine in any of its
stereoisomeri; forms and salts thereof, hexane diamine, hydrazine and
piperazine. 1In the practice of the present invention, the latex chain

extender 1s often used as a solution of chain extender in water.

35 While the minor portion of a latex chain extender of the present

invention can be water, preferably it is a diamine other than AEEA.
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was heated at 90C for 1 hour resulting in a tough continuos film EXAMPLE 9
A'prepol ynmer was prepared by adm xi ng 5g of dinmethyl ol propionic aciﬁ P 7002
(finely ground using a nortar and pestle), 60g Polyol, and 5g Monol 69%5 th
a round bottom flask and heated to 80C with stirring for cO -17 0 6 SEP
2002 mmutes. 30g of Poly socyanate 2 were added and stirring was conti nued
at 80C for 17 hours. A polyurethane |atex was prepared by wei ghing 50 grans
of the prepolyner into an 8 oz glass bottle having an internal dianeter of
5 5.6cm ThHe prepstyrerhans éaoiedhard 9C-MEh UlfatErpatdTer Tife VBt £Pe was
cl anped i ntQ,.ptaGe1 andnan,4 NPOQ i xing,bladen ( B3 &mudl) anel £rkeMas hpsert ed
into the prepolyner such that the bl ade was jUSt covered by the liquid. A
timer was idfernatsead di@tstier pRRgabeiencataAirat@dstoeso0ty FpmchA sol ution of
2.09g trietharpheant N& skt rkOgafutWad @érw{teoiQhaddﬁQyEﬁhtteheq@wep@urrer over
a 30 second period. At 30 seconds into the water feed % ggt ant (1.23g

of Surfdct afPTEJSWES ThErORIERAYBEENR PEFEBY of '8 §‘86‘6r’|’c§§ %yrtf‘ﬁge 95
g of water swasntdieBndeadikdr@stie aprepahywmr sath ahﬁtattEeOEfqufl.Qal@/nm it e for

3.75 mnutes After conp Ieead ition,of ,the ter Yo i on of
15~ AEEA i B 18’ dro%vaés %%&ed \?ﬂiaé"se"rtender lsI'he reqsouI% ent f‘lgé | at ex

was t hen pmﬁoedanam*eoewlpba@ttlscretmep@uledb@akéﬁ prepylemed Itqogmdtynw th

alum numfoil and allowed to stir gently overnight with a magnetic stirrer.
The next day the latex was filtered 'through a coarse paint filter and cast
onto pdi%propyl ete 2and 326% aloFEwed 160 dr fRukdeseranbi@at : Condlt theafts 10

overni ght. Jdarpfyetealoubl QRRELIBIyWaRE1d3 PSimol KNpMrder| bi rRLE1dcRRSI | €
strength, 900% el ongation, 1236 SI (KN/M~ Youn dul.us. The pe %
strength of 8 %Fgﬂ%rr R NAREY wét%(slil & Hq.olrgl‘hree *3%4eh a(tz.lﬁaﬁ%g? i near
cm . 25 EXAMRRE BerAept egotlyneetavashpirepatedeby eadmddmgg~a3@8 g sfEAPOI yoI ,
12.0 g of I g f I yanate 1
and heati ngl\/pr'{[’& gh?%“ dgag‘;’%eergsg% g o8t rllé 'ﬁ%uf sijélr%glm ?y%F g% grllg %%n g%(}mas
prepar éd byrs#srghioAgt's0 lgtmh@#n eheensesp ity h Prm%ltawvsnbnzongllasné“rEbot tle
having an id era&d tel@erm%teothé HBohd ofhthotddienyas ¢harpednhpt 0 pl ace
and an | NDCO m xi ng'tlbl ade .3 cmdianeter) was inserted into the

prepol yner FAFERCEhEE R ﬁé‘eb?%?&én@vdé‘vfr&s‘f’“t‘,o &r ATy TREVIRGRI PV 53 5B° of
water was tbeprégdynat ost bec3bipreepod yven @bt anumate iof slBr8gfedi Mt e for
2.42 mn. Ac&ﬂafif‘]';unw@ w'auﬁ;eegy%%g éte'qﬁﬂﬂgn%%“m% é‘nJ ahe 3000 rpm

At 30 seconds into e wat er a surfactant (3.5g of &t fact ant 2) was
i ntrodt®ed b¥er ‘é}‘adér?ﬁ(fné?f msg@coAES FMALNASF | Ygehe ATRsT ebrmsivet 2 eaddi tion

of the watess w39 2Gc0finA 250 UbtON AEinlQStAlBA. i n water was 90 added via
syringe. -1B 0 6 SEP 2002 5 The resulting 45% solids |atex was then
poured into a plastic tripour beaker, covered tightly with alum num foil
and al |l owed to sThe lgestesyodHvrdbemmghentwinheripag@ret i stiqrmelly The next day

the |atex was,dinki&s gd &ar Qy&f}p@rm@# 38 PaliRt gfdubb &F: +80 $8S5019RE0
pol ypr o%l ene and allowed to dry under anbi en? condi tions overnight. The

resul ti f PRTRPEDE waohesemel cat HHIE 355 e HAhP AtEsAT FREPHIEES tPHiwith the

fol |l ow ng tpasdihe forpeld becsxbo?&z&& pnsd p&&ﬁ&meﬂ@l\l/olis/lrr)e Hi‘etsleﬁﬁtlemvbmhl e
strengt h, 7§/§% el on ation, 590 You S ;_rl%% a O e,
filtered 40% 30l P F'é?rétf H%lsf“é e?%f" gr% e‘l”tl rivgnglo earoef B B2t ™

to be substantially unreactlve with prepolymers of the present
invention when used as external stabilizers for the latexes of the

30 present invention.

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

35 materials called additives. For example, formulations useful with the

present invention can include fillers, thixotropic agents,

-12-



The |atex was next cast onto nylon-6 by pipetting it onto a 0.25 Ir‘tfé’l &g [ﬁl
11 inch x 1.5 inch (0.635 cmx 28 cmx 3.81 cm nylon-6 substrate. S % !
allowed to dry overnight and then cured at 90C for 1 hour. A one inch (2.5
cm) wide strip~of filmwas nmarked on the center of the substrate, a cut was
made al ong the marks, and the unused fil mwas peel ed away fromthe sides of
the substrate. The resulting one inch 20 (2.5 cn) strip was then peeled
using a 90 degree peel test in which the sanple noved in conjunction with
the rate of peel via a noving fixture on a stress strain device. The peel
rate was 2 inches (5.1 cm per mnute. The average peel strength for five
speci nens was used as the nean peel strength. The nean peel strength of the
pol ymer on 25fagiagis6 aedslBstd. | fisberriear aidschAng @r95 lIgkétisneadnycn). The peel
strength faqr 4 i vlarly test and was
D 30 b, /1 HSGar neRorD Bea Kot neareny “rhgiaz fldy B obp s, 6

pol yet hyl ermepemwhphmteéhml%ﬁ%ﬁ aPraInyb% aseeishd-hranresegt | dpvebtimmar i nch
(0.34 Ko/ | 191205 061 ved U OPRABATLVE EXAVEL K1 0ndd @gsegh%qeea&ygmep@i Vet hane

| at ex was prepared and tested substantially 'identical to Exanple 5
except: 38.RAGYPAatIEP R MENCBF ISP TR ONALEr IS Bsied: I‘i?r&gpliﬁ%f%&éf #fded 59 of
Surfactant & was pt99d] ARgodnt?28udgcaf 13 ddhepefncant eol Wddran Of spiRegazi ne
i nstead of 34. gg‘fOf a 1q ﬁercent sol ution of AEEA was used. The resulting
filmhas tHeRPo¥SMPRDES 818 1 e properties: 3318 psi (22877HI 3/ MZ) ultimate
tensil aostrength, 519% el ongation, 1312 psi (9046 KN ML) Young's nodul us.
The filtered 45~.so0l X A, a rt | of D.70 Vim
1o 06 SEP 208% ﬁgﬁn’%‘gﬁg ?§ slt%gse%g‘tdhxofggﬁ ‘% g%g p%ﬁéﬁ’iﬁ on-6 was
0.12 | b./|i¥yespriseRrelalz KQ‘?HaFﬁ@éW e@’l)lmrméhpe@qus@ rcenmmnt@roft he | atex on
309 stainl essps Tﬁﬁér Wesmakbl drakhy 4 estieduand Wesul- ghalsB- {of ikhgar inch (0.02

Kg/l'inear cm. eel] strength for polyethylene terephthal ate was
simlarly t’é‘ﬁ‘tséan'é“ﬁ& fREeG e3P B/ P59RRHT SPH(:EW'C( BFS2KJPLEFERPT ATFFETEXAMPLE 7
5 A polxygur ect'&hamesxmtmpﬁl m&ems:ﬁf)wbe i:»f)dépaﬁ}bem:lyl By ca RSAom\;pﬁe@abeéksby

adm xi ng 66 [t n and_1

Pol yi socyankrE)gJ%%%n %eac%f“l ﬁ%ﬁ% 2%0569;11'\{% %%35% SOT} ﬁr%agﬁfé %a ane I atbéex was
prepared byuptadi by mewrlpg Bicht b epet yqufl?aﬁl@lYpréTrﬁ)ll?ﬁ@?esl ot &hbeaker and
stirred at highnshaafentoute %Qell&elaaw?a e&inﬁ&@ﬁ&r meBdR .t heroadded to the
prepol yner. After_ fhe %0 parts of. wate arts Surfactan% 9 were

added. - Over PEESTAPI 1t &5pHATEHS &R r:fcfd?’f‘?s&ﬁ‘élln’/ '3 Bt PEFAAT &Y Her e
added. Aft ephddre iavekisticorrrob tim weteenzl @h@sqoaat:smoﬁrqxeié) percent sol ution
of AEEA in water were added resulting in a pol yurethane which was about 30
15 percent chain extended based on the starting |evel of isocyanate.

Adhesi ve propert Pe¥a%ietE HeRsthaddony Mgt dEHEEF RPdacTHPBEF (0. 08 mm)
mylar film bymtdcaying at-hel=baé %roﬁc@n@ﬁ&hﬁﬁyd &hefacshnﬁrm@dn&&eeaﬂr ¥bng the

nylar film at 160F for gxerg n S. r‘l;%gkl qess was n&g g 3(, a Iogg t ack
met hod, whePERRE EBRrEGSFH ar | PREREET P85 P £Re ST SRSt Can
| nstron2s' &dsixing raTierreeastéed ﬂvhetl'aadineesl velwnr rdreiocld side off tiehe | oop.

The | oop Wa§epapea99temworponaa@mwmmé éaragucslaeglz%t @Fllepm@,gn(al%%ms

Pressure Sensitive Tape Council certif stainless steely wth no
force beyond#™ ti§ W“ﬁé?agtﬁﬁna?i"d‘tsi‘qeﬁ’f‘%E‘l’F“PSn]Pacshée%éﬁmeﬂés}Ieé‘op NG&S t hen
i mredi at el yP&’ef@ﬁéﬁbdyata 206n Rl ihd) padtiR1b GARe 2sk agienvaldi® NS pmeorted as

the peak lo in_the Ta .. Peel strength was deter u5|ng
the PTG 2 REPRERE Toh B TeD Sheti b i g TR BtPdntih e
reportedoas ttoheaaa/elliagl@swa!m owers af Bimbrnmpeelpolwngtharef létex tegf@l -1 ne
resui ~a wG-3,3Q Pl ﬁggée%q irﬂre&alg?on-l,_agkteany means of admixing the prepolymer

formulation components of the present invention which produces a latex

having a particle size of less than about 5 um can be used.

35 The latexes of the present invention can be prepared with

additives included in the latex prepolymer formulations or in the
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EXAMPLE 8 A PSA was prepared and tested substantially identically to
Exanple 7 except for the followng. Aftez the 10 parts water and 1.&3@%%2&073
35 surfactant weYe added, 79.2 parts of water were added over S m nutes.
After the addition of the water, 12.1 parts of a 10 percent solution of
AEEA in water were added resulting in a polyurethane which was about 60
percent chain extended based on the starting | evel of isocyanate. Physi cal
property testing results are presented in the 90 Table. -20 06 SEP

2002 COVPARATLVE EAMBLRY AuBbSAcvasvenepasednand testednshstanti al |y
identically to Exanple 7 except for the follo;mﬁgqﬁAfter the 10 parts water

and 1.0B pRPPSTetrFEctait RE  ¥ided 825 Ba USRet Wi thEPe Rigaeet over 5
m nut es. S5iAfdr@toh he rFadddixainple 0t nd hatwedsebf theOpftakhs @lhemtibQ @er eent

sol ution of piper az.it e Ln wat er .were addgg rcsalsul ting inh a tfol yur et hane

whi ch was BHGUTF 30758 6 ERETAEXT'BhHfed” basBd ™t SPREEERT CEng™d evel of

i socyarmat epr&wpsi Dalenpioperty laestdsngf resuptsseat einpersient 2t lute the Tabl e.
10 COVPARATI VE EXANR 0 PSA. was enar ngd tested, substantiall

i denti cal | ¢ 1%1%;:15%. e%‘ceaﬁ{(jt}l’\%r e[%{;'% %‘8&?@\?\& %{f pi? &F %Veenﬁ Onpalrc?%/ wat er
and 1. 08 paztsxesurf adieaptesser cinydusdr F6 Drexmred§ withwatrenolasearadded over 5
mnutes. 1oadfdigt 1Nenadildlan gbikie Yakelacidhl O parts of a 10 percent
sol ution of piperazine in water were added resulting in a pol yurethane

whi ch was about 60 percent chain extended based on the starting | evel of

i socyaj@t e. Physincal athkeP et ¥nd @stididl {BaMtich 8LS nawsagﬂ&e@ktuens he Tabl e.
20 COVPARATI VE EXAMPLE 11 A PSA was xtgr egar ed%c%gd_ tested substantially

i dent i cal | YRR B Ahpte 995 BRELEDIEOF BYTERES fGF ALE® AFter2tHe PO 5ar £ wat er
and 1. 08 parpsisustaftdcant Bdemel=agdanhli82 ibnpaimesudd: waieasurersensidded over 5
m nutes. 25 _After _t addi tion_ qf [ of . ercent

sol ution of d@?%ﬁeéng& &sgh‘i %58 ?%%ﬁé}%%gs%go%%%gg %%%Eﬁﬁ'nagﬁlﬁga%en%g'

pol yur et hasenven tdlangh fdiboives 30-geitesnt nahapyere kivdegde ceridasextida t he
startipg | eveliQs.i SOy aRahRs FNY8L GR=RIORSYdY 1b:eShhNg LesdlihSadr e
presented in the Table. 30 COWARATI VE EXAMPLE 12 A PSA was prepared and
tested subStERtIFRIFGFETEENRTELP VFOE P GPTEE® PR B BT ePRE £813%6wi ng.
After the Ropsgitezawater and 1.08 parts surfactant were added, 78.B parts
of water were added over 5 mnutes. .'' 35 After the addition of the water,

7.0 parts of a 1lfhDerLehting Uxdihl e ptblaegedi ayiReadd ch@LREsMRr € added
resulting i,n_a Qol ur gt hane ich vvascpabout ?0 percent chai n ext q_lnded based
ol ﬁl)} o h the

2 lflve :I.O . exam es are no tende t iml ? SC??E o
on the“starting Tevel "0f Tsocyanate. sical property tésting results are

present ed iRYeERRt FappRticgpand, shoulg goiskp S0ARTIRBFEEX AFRTACAPEE Peel
Bui | dPer cenieibhc kgtess Nox WeidHti pexdehbaddsi wrlenk bothletrwisenBuiilcdned.

(MM (Kg/ | i Reacleth b1 NuEKY/ il Bn Rhkamdhiel) helad Bediddd 88w 1
(0.91)-90. 96(0. 20) (U. 029) 8>1. 13. 8 (0.68)3.2 (0.57) - 160. 88( 0. 20) (0. 022) Conp

9>1.13.2 (0.57)2.9 (0.93)-250.93(0. 20) (0. 029) Conp 100. 8552, 8 (0. 50) 2. 8
(0. 50) B8. 97RVYPS) 190 .202%) THRPFPL0S T Bre3 ok AOEFY). Japped propylene oxide
(0. 05) 00. 99( 0. 13\5c). A29) Ganynal 200MAMANARL weight of 1,000g/eq.

Moncl 1 is a 950 molecular welght polyoxyethylene monol initiated from -
methanol.

Monol 2 is an 1800 molecular weight 50 percent ethylene oxide, 50

30 percent propylene oxide heterc monol.

Polyisocyanat%-l is mixture of 50 percent 2,4'-MDI and 50 percent
4,4'-MDI.

Polyisocyanate 2 is a 80:20 weight admixture of 2,4 toluene
diisocyanate and 2,6 toluene diisocyanate.

35 Polyisocyanate 3 is a 98 percent weight 4,4’-MDI.

Surfactant 1 is a 20 percent solution of sodium dodecyl benzene
sulfonic acid surfactant in water sold under the trade
designation RHODACAL DS-10, which is a trade designation of
Rhone Poulenc.
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Exanpt'e 13 5 A latex for use as a carpet backing was prepared by first
preparing a prepolynmer by weighing into a glass bottle: 2.0 parts NMomg SEp 2002
63.59 parts Polyol, 1.31 parts diethylene glycol, and 33.1 parts

Pol yi socyanate 1. The threads of the glass bottle were wapped with Tefl on
tape to prevent the lid fromadhering to the bottle. The 10 bottle was

seal ed, shaken vigorously until honpbgeneity of the conponents was achi eved,
and t hen roFftedcopnta 2bot ttreergnperarfioe 1BOred rfut exre Theebetrttl en wasert hen
placed in an ovegoRNGshedsdLatTLE06 f@kcHla shouwrSde Wl glspoOsh idt pERESNDVeEd

and allowed to c%mm&g Loom tenperature prior to use. 15 A latex was
prepared by wei ghing %g of the Prepolyner into an 8 oz glass bottle having
an i nter nal SEFETEERY 30f5 B 60 RfFCTHe 2BbtYEl Eo%EY L cIcqnpR FUah U 2aA IHdcy type A
m xi ng b} ade (9. BICTARGE axmet@rvhiwas si aseratieddsnpmettihe g epolSyemem such t hat
the bl ade was justyseyered by 20 the liquid. 31.5 g of deionized water at
20C vas fed (pio Lhe Prenobyner al. aorate. of 13.9hmn, Lor, 195, 5¢c, while
the content 8“6t the bott % “were St Ffed st 4 rate o?cﬁﬁﬁﬁyrpnl A 30
seconds into theswat@rcfasdd, s\Biocynsf isyrFactsant Wanas Pt @d8uced over a
period of no nor eetimators @COISASP W-tLh, avhsyl iizge. trAlié elescomph et efaddi ti on of
the 25 yater, 3Asgﬂgmotmgm§91ution of 15% AEEA in was added with a syringe
over a period of about 15 seconds. The resulting latex was then 22 0 6
SEP 2002 poured into a plastic tripour beaker, covered tightly with

al um num foi | and@haticehelyorertst Zestgeatisy deve PRI N tohAMBoh®8i ¢ stirrer.
The next daynidw bateawivastbidd.ered Through a coarse paint filter. 5 The

| at ex was next conpounded by m xing |178.6 parts latex (having 100 parts
solids) with 200 parts cal cium carbonate filler. Stirring was begun with

| atex al one and then the filler was added as quickly as the liquid wll
accept the filler. A thickener was added until the conpounded | atex has a
viscosity of 23,600 cps. (23.6 Ns/n2). The 10 conpounded | atex was applied
to the back of a nylon level loop style carpet with a greige weight of 23
oz/yd2 (780 g/nR) at a coating weight of 34-35 oz/yd2 (1152-1187 g/m). A
pol ypropyl ene scrim having a weight of 3.3 oz/yd2 (112 g/nz) was applied to
the carpet as a secondary backing. The carpet was dried at 200 C for 20

m nutes, 15 then allowed to equilibrate overnight before testing. The
carpet 'was tested for physical properties according to ASTM D1335. The

val ues obtai ned where the conpounded | atex had a coat weight of 35.9 o0z/yd2
(1201 g/ nm2) were a Hand of 19/71b. (6.67 Kg) and a Tuft 20 Lock of 17.9 I|b.
(8.17 Kg). -23 06 SEP2002 IniH~T 1 5 CCAIMEDI S . 1. An article of
manuf acture conprising a substrate having a polar surface, and adherent
thereto, a pol yurethane polyner prepared froma 5 | atex wherein: (.A) the
pol yuret hane latex is prepared from a pol yuret hane prepol yner which has a
pol ymer backbone substantially free of ionic groups and is prepared froma
prepol ymer formnul ati on which includes polyols having .an average ethyl ene
oxi de content of |ess than 80 wei ght percent, 10 (B) the prepolyner is
chai n extended with an am noet hyl ethanol am ne (AEEA) chai n extender, and
(C the prepolynmer and |l atex are prepared in the substantial absence of an
organic solvent. 2. The article of Qaim1l1 wherein the latex is prepared by
adm xi ng 15 a pol yurethane prepolynmer with water in the presence of a
surfactant present in an amount of fromO0.1 to 3.5 percent of the solids
cont ent
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of the latex. 3. The article of Claim2 wherein the surfactant is present
in an 2D anmount of from1 to 3.5 percent of the solids content of tQp§ SEP 7002
| atex. 4. The article of claiml wherein the latex is prepared by neans of
a continuos process. 25 5. The article of Claim1 wherein the latex is
prepared by neans of a batch process. 6. The article of Caim1l wherein the
prepol ymer formnul ation includes pol yols having an average et hyl ene oxi de
content of .l gt han 30 40 wei ght percent average ethyl ene oxide content.

7. The article of Claim1l wherein at |east 10 percent of the chain

ext ender, @xRTIRGLITRIWAE R Pr eP3r AP 2d85xigg Ihfe 1grtf ePEBf ¥-&i o wherein at
| east 51 pessantt,of. it beoﬁmabmyexhergdgcal exed wdbngf wal@isocyhahEBAana24 0 6
SEP 2002 9h F.. proc €53 fo g% arl ng a | atex coated substrate conpri sing
apply ng a f)?)'f)gf@ &% ha?nce fI°5t Y% 'a pol ar surface of a substrate having a
pol ar surf aceowhergiane bHat(eh) wdshergalrpdriat haihihat®er grang pfepared frcm a

pol yur et hane.pr« 3&9& VIR ae@lacgz has, & REtwres: Rackhane mubst ant ialdy.free of
ionic groups and is prepared froma prepolynmer fornulation which includes

pol yol s hadiipgets abefafermet hjle RESRYERF vontatedfol ESswithah. 80 wei ght
pe(rjcent( §B)artléf&tﬁfelﬂﬁle}’ﬁ&rtlgsnia@halﬁme&h@ﬂd%ianaté’ihdaﬂn AEEé%*cnakfhgesa Snder
and 10 (C pr.epo n ate Lepar ubstanti al. absence
of an organltlcgeéo(I vg nyg%fn ﬁr) ‘\iasuret %gendg ?P 5 r%Foﬂg"can Ee“%}’sedbf

prepar é%a (RARGUMEEhiifE ﬁﬁYifﬁérbmé“c\?? nd R for év‘éﬁmaoﬁfr‘eél BROEr e ERG IS

conpri si ng o 1%bqool ypumet hene datwexemives eihien £A) ittre tpolprepelvhanet! atex i s

prepared f rx%%aoﬂo%y&‘/nﬁ&@@é“‘?oprsefé%:}ﬂmrzx ‘Mﬂn&h W3@s; t@Q&&én?ﬂd hag %Qe
substantially free of ionic groups and ared froma prepo
formul at i oPSAHF AF Rt GdBS °|8 y‘é’g‘s Hﬁv? er“éb"etﬁ? H“S?ItégefeS% de cont ent

of | ess thawrg@ctmarght-ogert Sntiaczeny B) ‘Fihie lpt@@@bmwex S pépdiod eXtsended
W th ansAEERAccha@t Rigxdondes) Antkr( &mphbee pEePlcYN®r taadidtat ex2a8f£ oprepar ed

in the substqg\gw}j gbfﬁ ofma‘ygt%\?g%gl g%?%g@\;ianti K%Q . Ahy. ASh@ A

h@ A{ . AyS. A Al Ay. AA Ae. Af Ul % AA@
[LM\jo()o %ﬁlgblf%q'* %“&Fé%\]]@éf’édﬂaéa‘]b@&] EAre ’d‘éfc%qpéaffdﬂ EERCRF ca] ca] ¢
a] ca] ca] ca]w=mkea] @a}fe:axa]éca}g&at]lyaina] @h@}n@a]fealﬂa@élﬂlﬁuéq @ Astr\Vfently
QUVE7[\ gh} xssi-di Al el al sadet] €akealsal cakcalaaksalteal Gakgaleal cal cal ca] ca
] Ca] Ca]z%a] Cﬂl%e?‘l& %ngtlg%aLCcao]agg‘l %%Lg‘l.a]fqﬂeg’a}l 2/8.5: onto polypropylene, and
allowed to dry under ambient conditions overmight. The resulting film
was heated at 90°C for 1 hour resulting in a film with the following
tensile properties: 2960 psi (20408 RN/M’) ultimate tensile strength,
698% elongation, 689 psi (4750 XW/M’) Young's modulus. The filtered
25 40% solids latex has an average particle size of 1.3 pm.
The latex was next cast onto nylon-6 by pipetting it onto a 0.25 inch
X 11 inch x 1.5 inch (0.635 cm X 28 cm x 3.81 cm) nylon-6 substrate.
It was allowed to dry overnight and then cured at 90°C for 1 hour. A
one inch wide strip of film was marked on the center of the substrate,
30 a cut was made along the marks, and the unused film was peeled away
from the sides of the substrate. The resulting one inch strip was
then peeled using a 90 degree peel test in which the sample moved in
conjunction wi;th the rate of peel via a moving fixture on a stress
strain device. The peel rate was 2 inches (5.1 cm) per minute. The
35 average peel strength for five specimens was used as the mean peel
strength. The mean peel strength of the polymer on nylon-6 was 8.3
1b./linear inch (1.7 Rg/linear cm).
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L%2c| wrehc ¥t i< affead Babtamaalcapcareat «apod | et ta].cad Tapcedpal cajnaal &a) caj ¢
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a] ca] ca] ca] éa]weialeat caPPE S cBvaFeapRat TP A ei o9t 5Re ((Fiping was
10% & () - L" 1094 :&ukh-dN\N¥c10%0/15/ Sedry- 10% & () -! F*10% / & () -ZzX6!t/
"10%/[/ & (é—! "109HH& () -1 S""10% . & () -m l% 0% ' & %}n-tm
F" 1098 () - ! Fpi%%f%?&%ég@w”’é Er‘i‘iaﬁe%%y—(gz’@%m osg}&g’ie)‘“f' @io%& ()- 10/ 10/
10/ ; 1088 & EFerIFTOT4i®te)an 497 1894 FRLP) -7 CBFEs REFE I (9RIYY 20 FUSRDE) -
o ’])-O%Eé ( ? - 19%/%%/1%':' Jﬁ();/&'.éz)i;@of)}f&' %%ep?%%lger was( cooleldo&e%‘ 9°)C with a
ya?~ @t!ay!! @a& ()-- () --1ff! ee& ().-- %}é -
F109%&' () - 109&F )27 a?2-> llf‘i{%ég 1‘(?07&“{ be /%?%60 265 -2 Lo TS B\ 8w () -
blade (4.3 cm diameter} was inserted into the prepolymer such that the
blade was just covered by the ligquid. A timer was initiated and
25 stirring begun at a rate of 3000 rpm. A solution of 1.04g triethamnol
amine in 10g of water were added to the prepolymer over a 30 second
period. At 30 seconds into the water feed, a surfactant (1.23g of
Surfactant 1) was introduced over a period of 5 seconds via syringe.
50 g of water was then fed into the prepolymer at a rate of 12
30 g/minute for 4.16 minutes. After complete addition of the water,
17.5g of a solution of 15% AEEA in water was added via syringe.
The resulting 41% solids latex was then poured intec a plastic tripour
beaker, covered tightly with aluminum foil and zallowed to stir gently
overnight with a magnetic stirrer. The next day the latex was
35 filtered through a coarse paint filter, 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 tough continuos film.
EXAMPLE 4

A prepolymer was prepared by admixing 5g of dimethylol propionic acid
{finely ground using a mortar and pestle), 60g Polyol, and 5g Monol 1

40 in a round bottom flask and heated to 80°C with stirring for 20
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3000 rpm. A solution of 2.09g triethanol amine in 10g of water were
10 added to the prepolymer over a 30 second period. At 30 seconds into
the water feed, a surfactant (1.23g of Surfactant 1) was introduced
over a period of 5 seconds via syringe. 45 g of water was then fed
into the prepolymer at a rate of 12 g/minute for 3.75 minutes. After
complete addition of the water, 26.6g of a solution of 15% AEEA 1in
15 water was added via syrange.
The resulting 40% solids latex was then poured into a plastic traipour
beaker, covered tightly with aluminum foil and allowed to stir gently
overnight with a magnetic stirrer. The next day the latex was
filtered through a coarse paint filter and cast onto polypropylene and
20 allowed to dry under ambient conditions overnight.
The physical properties were 773 psi (KN/M’) ultimate tensile
strength, 400% elongation, 1236 psi (KN/M?) Young's modulus.
The peel strength of the polymer on nylon-6 was 11.1 lb./linear inch
(2.0 Kg/linear cm).
25

EXAMPLE 5
A prepolymer was prepared by admixang 308.lg of Polyol, 12.0 g of
Monol 1, 8.1 g of diethylene glycol, 199.8 g of Polyisocyanate 1 and
heating to 70 degrees C for 15 hours.

30 A polyurethane latex was prepared by weighing 50 grams of the
prepolymer into an 8 oz glass bottle having an internal diameter of
5.6 cm. The bottle was clamped into place and an INDCO mixing blade
(4.3 cm diameter) was 1inserted into the prepolymer such that the blade
was just covered by the liquid. 33.5g of water was then fed into the

35 prepolymer at 2 rate of 13.8g/minute for 2.42 min. A timer was
initiated and stirring begun at a rate of 3000 rpm. At 30 seconds
into the water feed, a surfactant (3.5g of Surfactant 2) was
introduced over a period of 5 seconds via syringe. After complete
addition of the water, 34.2g of a solution of 10% AEEA in water was

40 added via syringe.
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overnight with a magnetic stirrer. The next day the latex was

filtered through a coarse paint filter and cast onto pelypropylene and

allowed to dry under ambient conditions overnight. The resulting film

10 was heated at 90°C for 1 hour resulting in a film with the following
tensile properties: 2752 psi (18974 KN/M°) ultimate tensile strength,

723% elongation, 590 psi (4068 RN/M) Young's modulus. The filtered
40% solids latex has an average particle size of 0.52 um.
The latex was next cast onto nylon-6 by pipetting it omte & 0.25 inch
15 % 11 inch x 1.5 inch (0.635 cm % 28 cm x 3.81 cm) nylon-6 substrate.
It was allowed to dry overnight and then cured at 90°C for 1 hour. A
one inch (2.5 cm) wide strip of film was marked on the center of the
substrate, a cut was made along the marks, and the unused film was
peeled away from the sides of the substrate. The resulting cne inch
20 (2.5 cm) strip was then peeled using a 90 degree peel test in which
the sample moved in conjunction with the rate of peel via a moving
fixture on a stress strain device. The peel rate was 2 inches (5.1
cm) per minute. The average peel strength for five specimens was used
as the mean peel strength. The mean peel strength of the polymer on
25 nylon-6 was 5.3 lb./linear inch (0.95 Kg/linear cm).
The peel strength for the latex on 304 stainless steel was similarly
tested and was 0.30 1lb./linear inch (0.054 kg/linear cm). The peel

strength for polyethylene terephthalate was similarly tested and was
1.9 1b./linear inch (0.34 Kg/linear cm).

30
COMPARATIVE EXAMPLE 6
A prepolymer and polvurethane latex was prepared and tested
substantially {dentically to Example 5 except: 38.0g rather than 33.5g
of water was used; 3.4g instead of 3.5g of Surfactant 2 was used; and
35

28.3g of a 10 percent solution of piperazine instead of 34.2g of a 10
percent solution of AEEA was used.

The resulting film has the following tensile properties: 3318 psi
(22877KN/N§) ultimate tensile strength, 519% elongation, 1312 psi
(9046 KN/M’) Young's modulus. The filtered 45% solids latex has an
40 average particle size of 0.70 um.
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EXAMPLE 7

5 A polyurethane prepolymer useful for preparaing a PSA was prepared by
admixing 66 parts Polyol; 15 parts of Monol 2; and 19 parts of
Polyisocyanate 3 and heating at 70°C for 15 hours.

A polyurethane latex was prepared by placing 50 parts of the
polyurethane prepolymer in a beaker and stirred at high shear. About

10 10 parts of water were then added to the prepolymer. After the 10
parts of water, 1.08 parts Surfactant 4 were added. Over a 5 minute
period, an additional 79.8 parts of water were added. After the
addition of the water, 6.0 parts of a 10 percent solution of AEEAR 1in
water were added resulting in a polyurethane which was about 30

15 percent chain extended based on the startaing level of isocyanate.
Adhesive properties were measured by first coating a three mil (0.08
mm) mylar £ilm by spraying the latex onto the mylar film and then
drying the mylar film at 160°F for 15 minutes. Tackiness was measured
by a loop tack method, where the coated mylar film was looped in the

20 grips of an Instron™ testing machine with the adhesive on the outsaide
of the loop. The loop was brought into contact with a polished steel
panel (PSTC, Pressure Sensitive Tape Council certified, 304 stainless
steel) with no force beyond its own weight and stiffness from the
loop. The loop was then immediately removed at 300 mm/min. The loop

25 tack value was reported as the peak load to debond in the Table.

Peel strength was determined by using the PSTC-2 method. This was a
90° peel at 300 mm/min. The peel strength was reported as the average
value over a 15 cm peel length ot the tape.' lne resulits were

30 presented in the Table.

EXAMPLE 8
A PSA was prepared and tested substantially identically to Example 7
except for the following. After the 10 parts water and 1.08 parts

35 surfactant wefé added, 74.2 parts of water were added over 5 minutes.
After the addition of the water, 12.1 parts of a 10 percent solution
of AEEA in water were added resulting in a polyurethane which was
about 60 percent chain extended based on the starting level of

isocyanate. Physical property testing results are presented in the
40 Table.
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10
COMPARATIVE EXAMPLE 10
A PSA was prepared and tested substantaally identically to Example 7
except for the following. After the 10 parts water and 1.08 parts
surfactant were added, 76.0 parts of water were added over 5 manutes.
15 After the addation of the water, 10.0 parts of a 10 percent solution
of piperazine in water were added resulting in a polyurethane whaich
was about 60 percent chain extended based on the starting level of

isocyanate. Physical property testing results are presented in the
Table.

20
COMPARATIVE EXAMFLE 11
A PSA was prepared and tested substantially identically to Example 7
except for the following. After the 10 parts water and 1.08 parts
surfactant were added, B2.5 parts of water were added over 5 minutes.
25 After the addition of the water, 3.5 parts of a 10 percent solution of
ethylene diamine in water were added resulting in a polyurethane which
was about 30 percent chain extended based on the starting level of

isocyanate. Physical property testing results are presented in the
Table.

30
COMPARATIVE EXAMPLE 12
A PSA was prepared and tested substantially identically to Example 7
except for the following. After the 10 parts water and 1.08 parts
surfactant were added, 78.8 parts of water were added over 5 minutes.
35 After the aadition of the water, 7.0 parts of a 10 percent solution of
ethylene diamine in water were added resulting in a polyurethane which
was about 60 percent chain extended based on the starting level of

isocyanate. Physical property testing results are presented in the
Table.
40
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NA

NA
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Example 13

A latex for use as a carpet
prepolymer by weighing into a glass bottle:
parts Polyol,

Polyisocyanate 1.

1.31 parts diethylene glycol,

and

2.0 parts Monol 1,

33.1 parts

Teflon tape to prevent the lid from adhering to the bottle.

bottle was sealed,

components was achieved,

minutes.

backing was prepared by first preparing a

63.59

The threads of the glass bottle were wrapped with

The

shaken vigorously until homogeneity of the
and then rolled on a bottle roller for 10
The bottle was then placed in an oven and held at 70°C for

15 hours, whereupon it was removed and allowed to cool to room

temperature prior to use.

quL”

- Y#

A latex was prepared by weighing 75g of the Prepolymer into an 8 oz
5.6 cm. The bottle was

(4.3 cm diameter) was

glass bottle having an internal diameter of
clamped and an Indco type A mixing blade
inserted into the prepclymer such that the blade was just covered by

20 the liquid. 31.5 g of deionized water at 20°C was fed into the

25

prepolymer at a rate of 13 g/main.

for 145 sec.

the bottle were stirred at a rate of 3000 rpm.

while the contents of

At 30 seconds into the

water feed, 6.4 g of Surfactant 3 was introduced over a period of no

more than 5 seconds with a syringe.

water,

over a period of about 15 seconds.

After complete addition of the

34.0 g of a solution of 15% AREEA in was added with a syringe

The resulting latex was then
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5 The latex was next compounded by mixing 178.6 parts latex (having 100
parts solids) with 200 parts calcium carbonate filler. Stirring was
begun with latex alone and then the filler was added as guickly as the
liquid will accept the filler. A thickener was added until the
compounded latex has a viscosity of 23,600 cps. (23.6 Ns/m?). The

10 compounded latex was applied to the back of a nylon level loop style
carpet with a greige weight of 23 oz/yd2 (780 g/m?) at a coating
weight of 34-35 oz/yd2 (1152-1187 g/mz). A polypropylene scrim having
a weight of 3.3 oz/yd2 (112 g/m?) was applied to the carpet as a
secondary backing. The carpet was dried at 200° C for 20 minutes,

15 then allowed to equilaibrate overnight before testing.

The carpet was tested for physical properties according to ASTM D1335.
The values obtained where the compounded latex had a coat weight of
35.4 oz/yd2 (1201 g/m?) were a Hand of 14/71lb. (6.67 Kg) and a Tuft

20 Lock of 17.9 1b. (8.17 Kg).
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surface, and adherent thereto, a polyurethane polymer prepared from a

(=)

5 latex wherein:

(A) the polyurethane latex is prepared from a polyurethane prepolymer
which has a polymer backbone substantially free of ionic groups and is
prepared from a prepolymer formulation which includes polyols having
.an average ethylene oxide content of less than 80 weight percent,

10 (B) the prepolymer is chain extended with an aminoethyl ethanolamine
(ATEA) chain extender, and (C) the prepolymer and latex are prepared

in the substantial absence of an organic solvent.

2. The article of Claim 1 wherein the latex is prepared by admixing
15 2 polyurethane prepolymer with water in the presence of a surfactant

present in an amount of from 0.1 to 3.5 percent of the solids content
of the latex.

3. The article of Claim 2 wherein the surfactant is present in an
20 amount of from 1 to 3.5 percent of the solids content of the latex.
4. The article of Claim 1 wherein the latex is prepared by means of
a continuos process.
25 5.

The article of Claim 1 wherein the latex is prepared by means of
a batch process.

6. The article of Claim 1 wherein the prepolymer formulation

includes polyols having an average ethylene oxide content of less than

30 40 weight perdént average ethylene oxide content.

7. The article of Claim 1 wherein at least 10 percent of the chain
extender, excluding water, is AEEA.

35 8. The article of Claim 7 wherein at least 51 percent of the chain

extender, exXcluding water, is AEEA.
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20 (B) the prepolymer is chain extended with an AEEA chain extender, and
(C} the prepolymer and latex are prepared in the substantial absence

of an organic solvent.
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