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rel ates to polyurethane/ureal/thiourea |atexes prepared froma hi gh I nt‘er‘nal
phase ratio emul sion of a urethane/ureal/thiourea prepol ymer.
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extending the 5 reactrt on proguct of ~an organic diisocyanate and an
organi ¢ conpound having two active hydrogen atons such as pol yal kyl ene .
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U. S. Patent e preparation | mformng urethane
latex by chglicolsalignidesigs, tm@esmymlaolyester amidesedhe digasyanate iswsed ig

pi perazi ne GO oun Fir r [k by reactlng a
pol yal kyl en§‘°@l%l?é'le%‘?%°8§é§?i’%t5ﬂeg%ﬁg y"a P@t alig r&éﬁo yrr%srgerml sionis
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content of a é | cal yur et hane | at ex tends to be in the range of 30 to .

40 wei ght p&i74&805, %Pngaﬂt&ﬁ’fﬂ e, U S. Patent 4,742,095 describes the . "
preparation of ay pé’_IP'O élﬁtﬂ‘iyﬁé@cﬁr%os&‘thaﬁr@pa?&ldndﬁ aolﬂlﬂiféﬁﬁm@tlreiﬁane IQ’thﬁb?y

41 wei ght percent mnimze transport .costs and drying tines,
desi r abl e t chain eptending thpisgeyapateatesminatasiprepelymenwitirapiperazing aempound Flrst
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- di strbuti onsudh wiolueneldr cyéivthakahenalsisedidithet in the efpprte famithe prepeiymerTer imthex
. that has a sol.ids content of at 30 - |east 45 percent by weight. Sucha -
 latex woul dC%nﬁélePF'Eﬂlséﬁﬂ‘y useful as a carpet backing. In.one aspect, the.

present 24 nvent i OThk SofdsEdAtet of & §fpiddl 9@@0@&@@ Iﬁiébdeﬂdsttb 88 tHea@h@bhBO &x40
| at ex conprising the steps of: L, formn nt| nuoﬁpéﬁroceﬁ &fhl gh
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polyurethane latex having a solids conterit of as hrgh as 41 weight percent. To minimize

transport costs and drying times, it is desirable to prepare a polyurethane latex that
_ maxrmlzes solids content W|thout havmgto resort to add'tlonal concentrat‘on means sucth as
25 evaporation of waser. _ ' L _
a It woild be advantageous to prepare a polyurethane/urea/thlourea latex m'the
- substantral absence of any ancillary organic solvents. It would be further advantageous o
| prepare such a latex with controlled partlcle size and a narrow particle size dlstnbutron. |
Finally, it would be desu'able to prepare a polyurethane latex that has a solids content ofat
30 . least 45 percent by werght Such a latex would be particularly useful as a carpet backing.
" In one aspect, the present lnventlon is a process Tor prepanng*a
polyurethane/urea/thlourea latex compnsmg the steps of: a) formlng by a contlnuous
protess a high mternal phase ratro (HIPR) emulsron ofa polyurethane/urea/tl'nourea



WD.88/ 41552 | s T PCT/ US98/ 05141 ek
<
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“anpount - of 'a surtactant; and b) ‘contacting the high |nternar phase ratio -

~emul:sion with a chain- extendl ng reagent under such conditions to formthe
pol yuret hane/ urea/thi ourea |atex; wherein. the prepolyner is prePared by
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“~and c¢) m xing e high internal phase ratio emulsion wth water and a
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‘With a str£aghGRsinal phase ratu&emhlsmt sﬁwb)amlxwtﬂbhugﬂﬁﬂémampn@ém@uadnnwamg at-
| east two active hydr o en atons into a static or an } ve m xer 20 under

“such condiWittbwater gn¢ gchaiR-extanainasiengsnt 1p fIp? 9%"6%'1?&9 urea/thiquies'f@ wit h

- at | east. tyRerBRR 95,95 BSch hkt tiwerd”o’lya&péf&ww{h‘é'mpﬂcgmm%nwﬁ&@raﬁefthaﬁ3or
margl ng a stream contal ni rll‘g(ﬂé € prep O| yhner. w th a stream contal ni ng wat er

- and - i i hethp velseecavesageparicie sizpiis petgregiar hapRimickansg anount of .a

-surfactant; andg of a
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- Figure 1 ierganip noﬁlpbencd)ha\tlmgaat\,leasmwo acharedgequ;gantatmhe irgd aestatic ariaprastige mier
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reagent i nstaﬂhzlng amount of a surfactant; and c) contacting a stream of the emulsion with a stream
_ ofa cham-extendmg reagent under such condmons toform a polyurethane/urea/thlourea _
25 latex. - R o o |
_ in another aspecf, the _pre_senf inveniion isa pbr)'iurethan'e/urea[th.iourea' latex having
a solids 6ontent of not less thah 45 pér_c_enf by w'eight, based on the:'.total w.eight of the latex.
Figure 1 is a profile of th_e volume average particle size in microns (1) and polydis-
persity (Il) of an .HIPF_% emulsion,'stabili_iéd With- linear sodium dodécylbenzene sulfonate, as
30 afunction of the urethane pr'epolymér to 'w_ater flow rates (1) used to prepare the emulsidn.
" The polyurethane/urea/thiourea' latex of the present invention can be prepared by
reacting a polyurethane/urea/thiburea'p'repo‘lymer-with a chain-exténding reagent in an
~aqueous medium and in the presence of a stabilizing amount of a surfactant. The

o polyurethane/urea/thlourea prepolymer can be prepared by any suntable method such as
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_aqueous. rredl um and in the presence: of a st abi | i zi-ng armunt of a surfactant.
The pol yur MI§4IE8% eal t hi our ea prepol yner can be prepared byP%VS%Mﬁ"dbl e
met hod such-as -2- =~ WD 98/ 41552 _ )

PCT/ US98/ 05141 those well known in the art. The prepolyrrer i s

advant ageoufibye Wel n%\ndunttue aRn tmet;ﬂrémymel i8 advattegedusly paeaaa}a& by ESﬁ@bﬁng a

conmpound having at |east two active hydrogen atons with sufficien

pol yi socyanvﬁfém%%ﬂ%mht stgamicceompaungiaving ad ieask o agdive hm@'t?peeetﬂwﬂhu s -
term nat ed e | s Iy%?)éﬁar[a‘f@ AndUndaPalch cg{nBHBﬁs tosensure that th-#gﬁe%olymer is -

pol yi socyana y an organi c | socyana aronmatic,
al i phati c, termmgteldomth atHedst byo rsocyanatmgnonpm on .t her eof . Represent at | ve

ex'an'ple of dii ates suj t.abl t he pr. ratlo ..
et hose o Y kSN aReleuS Bisipiahly &7 SgRhERRttbRHlarind ey RRSRSHAE'
and col um zﬂu?hhllcﬂ%ﬁ cycléanpaatucmr weblnb&etsbh therbst! ﬂﬁpr&eﬁﬂdﬁv%iampehm 2,
lines 62 to and colum 3, lines 1 to 24. Preferred diisocyanates 10

incl ude 4, @'38F¥%@Iﬁ$eﬁ%9@8|f%8ﬁw eRarafioncof tlze Rrepalymes gudg thee Mistiosaddn Maﬁe
i sophorone ﬁétbﬁf?!@ﬂ?ﬁ@ coRmW? qbﬁhy § 28 td’ '723 80lahA 2, findd 1 R 9!/%R8vell as u.s. Patent.

di i socyanat e, pol ynet hyl'ene poly socyané\ e,
1, 3-'bi s(i sommammum ,?clytelsmdaaaeandcoiumim&bmhm%yﬁﬂe&tmchdispcyanates

geéanglt ltﬁtgfi\luae 'ﬁs4o-§g%%g%nﬁtoépéeg\g@%hgﬁ%e{@-dﬂeocﬁlgﬁgtggghgnylmethane lsophorone :
Y o SRkl el atgain 2 o uké dupepmiteoiphe sl et
dii socyanat RAlyisQgy aatg; 1,&0q m%e@y&%&@gﬁ%g ﬁa-ﬁgocyanatocycloﬁexane

4,4 -dii SOW%H&WIM%EW%W 5- Raﬁhthaléhé EWW@@ 3'%&@9?4!"—5%&@[‘6
- and 2,4 dllsocyanatodlphenylnet ane. Most ﬁre erred is

4,4 <di| s ocYiigreyanate, Hettdiisacyanatedigyriolexyimel a%@faﬁmmqﬁ’qulmepfﬂﬁ@thw .
used hefsei nynd é'ﬁ-taﬁéﬁéd é{r%té'ycg [ BRBThaORY therd Gl More Pﬁafé’rr&f &ité%c%él?a‘ieé &Rcts.

with an 20 1socyanate orma urea group I our ea up, or a
. uret hane greébdtagcyaﬂamc:yabbdxmeﬂheegeﬁedlebcmamdlpb\nnylmthqnemﬂ&e Xis O

S, NH, or
S onmt 1 SRR B AR GonBO RN Bhhh SRl e tefing NRRBhfarec s
wei ght or gaﬂ,AGdn@chanatqumhedymetharmt aridﬂ,&td:tsmwamatod\penehyldmﬂwue at ons has a .
mol ecul ar -wei ghtAof nqo I es han 500 Daltons. The ?t} %[t} ol ecu ar i% _
. organic conpound“Ai#y? tg{mt ve BYAtPGER FRR, EeTe Br?sgrﬂ‘é@/ cb%yv pn
- a pol yaa0 neisdcyakid droap to @fme wreaRfolpd aQﬁiBhﬁEarQrBtﬁp %@ﬁmrétﬁén@gibuﬁfas illustrated
by the genaral reaetion:
| R—XH + R—NCO —» R—X—C—NH-—R' B
where X is O, S, NH, or N, and R and R’ are connecting groups which may be ahphatlc
‘aromatic, or cyclo_a_hphatlc,. or combmattons_thereof. The high molecular weight organic
25  compound with at least two active hydrogen'atoms. has a molecular weight of not less than
500 Daltons. | | | | g
. The high molecular weight orgamc compound having at least two active hydrogen
atoms may be a polyol, a polyamine;.a polythtol ora compound contammg .combinations of -
amines, thidls, and ethers. Preferably, the hlgh molecular welght organic compound having
30 atleast two active hydrogen atoms is a diol, a diamine, a dithiol, an alcohol-amine, a thiol- _' _
' amlne or an alcohol-thiol, and has a welght average molecular weight of not less than 500.
| Preferably, the high molecular weight organic compound havmg at least two actlve hydrogen



am nes, thiols, and ethers. Preferably, t he h| gh ol ecul ar wei ght organi-c
corrpound h%% % at least two active hydrogen atons .S apdiraises/fsiar
di am ne, 1ol, -an al cohol -am.ne, a-thiol- amne, or an-alcohol-thiol;
~and has a wei ght average nol ecul ar- wei ght of not less than 500. Pref erably,"
wgr gégg mlt%égg%; @\gelg teng E; co Ie(the%'% |oquerhcﬁ'vpoly%s?etr plol?rca)ls tr pto |o%avmg the
PCT/ US98/ 0 ré}ff&ﬁﬁ“és a pol yal kyl ene gl ycol ether or thi oether or - .
pol yester polyol "or polythiol having the general formula: [err] where each.
R is independently an al kyl ene ; l ene or an aryl ene
radical; 5 each X is independeptly,Sfor b y O nis-a posrtrve
integer; and n' -is-a non- negatH iso that n and n'
are suffici ently | arge that thej\co ! ~\Wwel ghi average nol ecul ar

wei ght of not |ess than 500 Dal I . not l.ess than 750
Dal tons, a 0 ta‘ﬂ@ﬁe
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Preferred I ncl ude | ene adi pate and pol h | ene = -
~ terepht Hal ap@ferably mat greatecthﬂn 5000 mdwrﬁnmemr&fer%blwpewréalﬁr lfr«'rm foNgo.
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© organic corrpoun ast two active rogen” atons to rease the
‘tensile st rpdgeéterqjolydleaneqxerﬂerredg aspre,samatwezaamms atpaiyalkyienarsheiralycsis ame

range of 1 r SYEVBAT eReC Vb0 Riyst P kel Bet Yol BoASReATEne Srgf *1e

di-am nes, ablycdslelpcajn 2edimethyletiyldnet dther glycolmdol&mi 2:butytenel esheriysiol andcl udi ng -
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a suffici enbn@mrahyrbﬁe@aymhgggousl y |ncrease the 25 tensil e'strength of
the resulting po

yner. Nbre era t he am) nt. of nmol ec or gani c'
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wei ght of t he tot
g least two active hydrogen atoms to increase the tensile strength of the resultrng polymer. .

20  The molecular weight of the low molecular compound having at least two active hydrogen
atoms is in the range of from 62 Daltons to 400 Daltons, and includes diols, dithiols,

'--diamines, alcohol amines, alcohol thiols, and 'ar'nin'e thiols Diols including diethylene glycdl s

“ethylene glycol and drpropylene glycol are preferred The amount of low molecular weight . ~ |
. organic compound is preferably added in a sufficient amount to advantageously increase the
25 tensile strength of the resulting polymer. More preferably, the amount of low molecular
| organic com‘pound'having at least two active hydrogen atoms is nbtlesejhan 0.5 weight
. percent, most preferably not less: than.1 welght percent ba,sed on the weight 0 of the total .
compounds havrng active hydrogen atoms and more preferably not greater than 10 werght .
percent most preferably not greater than 5 werght percent based on the welght of the totdl

- .30 ccmpounds having active hydrogen atoms.



'conpounds havi ng active. hydrogen atons and mor e preferably not greater_h
t han ‘10 wewgiss/dpecent , nost preferably not greater than 5 RETGRO8P¥IEtent
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~preferably Ois not than 1.1:1, nore preferably not | ess than 1. ,
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prepared by a batch r _
known-in the ar ff “%ﬁﬁyﬁg‘gﬁﬁ%}% 61%8 é’al'rg eirc&ce%gcr?&&c%ﬁmhg&éﬁm%gé by .
di i SOCyanatrﬁetths QJMe/thbs@well keowmirr the mted=or example; asoicHiometns exoess of a :

static or an active ref abl in.the esence o activatin '
Srount 31 aNsoRERAR AT SasuPlEn B RRSR I SRR AR O A Aty OFpn Ackve
t enper at ur ?P%Hr ??Qbr%bf hﬂ?@ﬁﬂe&@hésﬁﬁ arneééii(/atﬂ'lb &holirlt®f bR deRINoER chﬁélvsﬁﬁudrt/as -

from 40[er 100[ r] C. The reaction is carried to substanti al
‘conpl et on stannousiogtpate, andrat adempenallire shitakle éorseaisellegreactionl thes (RRSPAN: | al

| et f. S
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for exanple, U Pat ent 539, 021 s 9.t0
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emul sion is preppReHIPF efisidi édn E@tbrepamyeerny smtamynétﬁocﬂescrr &bthesé wellore
i nstances to prepare the emnul sion at Lent tenperatures, becarnt?\e ,

wat er sl owtknovedipthe aity (Sef. farcpaRla, éJ ﬁr %@Fﬁ@t 5 539,82 ool . Ineg Sde4e .
and it may ,9@ e&h Qh@?r‘%@@ﬁtﬁh\?ﬁﬁﬂﬁﬂh@%ﬁnﬁé&mé af ehrcﬁeqé HIPR 8mulddreis préghrtd R

pf epol yner. erno e preferre enperature for preparing the H PR
enul sion. i anteqnm,dmweynr,mrmay be desirabie ini same inptances;to prapareithe epwisiEedt the
f ormat | t

chai - e& %rbalr'r?bleﬂt 'i’é?nﬁé?a{ttﬁé& %egé% \D%cﬁpgg%%aﬁg with&iiiS aﬁa %pe‘totfbﬁn

_ ng reagen n den orter t ence time,
~the great erarhhnesfahdﬂ@;t and i may hecddvantageous ta s.umees&tpnemame reaq:tran pf water pod

met hod of earr PR enul.si.on, _a .f t

oty ver e e e Rn Gl b Rteraa i Rk AR IS SRR AL MPA chilfion i
she?r to fOﬂépértﬂténHﬂRe&é&ldénw'tgnd\rtharmlrtBe finertgtaesh mEdMMatmnHrogtmﬁllﬁﬂ of a |
surfactant is sent, e€ither t he, s m cont aj.ni nq _t he .pr ,

. i'n the stre8MH tﬂﬁ‘taéfdﬁﬁﬁﬁmﬂtﬁ@t o,(él?eeemu fon ‘ﬁ'ﬂhﬂ'?éz%a’ %ﬂ?dé'?% G%PFQtartﬁ ﬁﬁga}/qﬁé
- rel ati vip r agisier thd rlesrdehé@ﬁ«nhcmewaeMetfhgrbmmnean 6ﬂ[empe}a)tum1d. the
st ream cont ai ni n?n the water (R[err]) are tPrS{P rabl y. such that

pol ydi spersity of? 2 Reefergsme F&f BFFP@f'HQt gmulsips. 3dewmg %(P@Fbﬁ%f‘ta'"'”g
d' amet er anﬁretﬂ}epayrﬂ‘eng RSt GEQURn B FRIAN Ftrétim bBiRtaining water with sufficient shigar to form

. the HIPR emulsion. An emulsifying and stabilizing amount of a surfactant is also present

_ either in the stream containing the prepolymer, in the stream containing the water, or ina . -
25 separate strearn.j The relative_rates of the stre_am-containing the prepolymer (R,) and the |
stream containing the water (R,) are _pr.ef.er_ably such that the. po'lyd_ispersity of the HIPR -
emulsion (the ratio of the volume average diameter and the number average diameter of the =
s partrcles or droplets or D/Dn) is not greater than 5, more preferably not greater than 3, more .
_ —preferably not greater than 2, more preferably not greater than 1.5, and most preferably not .
- 30 greater than 1 3 or the votume average particle size is not greater than 2 microns, more
| 8 preferably not greater than 1 micron, more preferably not greater than 0.5 micron, and:most.
,preferably not greater than 0.3 micron. Furthermore it is preferred that the. HlPR emulsron
- be prepared in a continuous process wrthout phase inversion or stepwrse distribution of an
rnternal phase into an ‘external p‘hase



.partrcles or dropl ets or D/D[err]) IS not greater than.5, nore. preferably
not great eWa¥H5®, nore preferably not greater than 2, rmré’CﬂNﬂS’&/P%My not
- greater than 1.5, and nost preferably not 30 greater than 1.3; or ‘the-

vol ume average particle size is not greater than 2 microns, nore preferably
~not greater tha f a nd
nost preferabl ynlr-t%eténé‘% efg\tIﬂt |s'E3h‘F‘et|H%§éE %a%rg)oénmlgurt gﬁrlﬁ\)’?{gp mtgrsg:ag%g%?bragg '
that the HideRtaiming ﬂteosurlaetapt BMVmutagemmlycﬁrﬁt nnnrgedwthra)simn opntaiping thrase

:Oﬂ\ég;s' on or St e é?orm a prepo y[meor/nsu%]actaaptt rn%t?renillthgtp Hlﬁlﬁ?er%ﬂls%htﬁrnrb%l

PCT/ US98/ OEplrééar’éch gl $ingle 8teb, it & FrefspiddTAst alstaehnaecmammcm@br@anen andlties
In this case, a stream contai ni r;g the surfactant

R r? advant.a eouslg I-Ill;l:%t o

mer ged Wi t HEuifastanthemesgrdwvith Ay i Strepmg diiierthe su %ﬁt'r»nténdt create an

prepol ymer / sHiikpt ant m xture. Al though an HI PR emul sion can be pr epar ed I n

~this single step, it is preferred.that a stream containing the prepol:

and the 5 surfBefea'mg tbélgm deteprafiie of tratpolydispersityrand valumetaverage part cle _

surfactant anc n Hl PR Tths

‘profile of ﬁ'ﬁboé)tg??'g rcn PIERY U‘&lﬁl?g’géev@?{é'gi Sa&%{‘ { ﬁl@ ds?*gz@‘ ofLEﬁle HI PR

: ?mlljs' Ondpgmlcl tt;am(soﬂlmvddicwd:ylbehienb suifonate} a REGEA&IKLof HRSna Podlent)is ilustrated.
sodi um dodec enzene sul fonate one .Pou C

T Tt 1t e tpdiorshare B pioRer toedfaegrio ey i51Bdt (2nos of S o2

(Rl err]: R efegpldsehs.thd pFél‘@rrécﬁékSB?atﬂfg fande bPRIR2fot trreegwaﬁerebsr e (p?ép’ér@d bgd

operating range of Rlerr]:Rerr] for the gr ven pr epol yner (prepar |¥
reacting 30’%‘1‘@*@0 W@lQBbPﬁfCQﬁt ohay: Egjnmtg{plgfé45flrlsocyanatodrphenylmethanea d24-

4, 4" -diisoc 1%8 Wg prop ﬁH‘fb%e Qt p%béwﬁ%%%ﬁy@h%%d?&&%@ml@at h

m

70 wei ght perc ene Oxl a“wel ght average

mol ecul ar merghta\cerrammobepuranwerghtaoft%q@@) and thertypaandfamaunt at:startaptanse%ﬁd 15
Wien the H PR e

T a0 Bur't ot anrehis b RERRIGRIs Brored ubid SPafee ) it DPSSLHF pLs Ly
t r ademar k oéurBefmt éxdttivEingesdberit mt,nethacouammer laupd etitate, ajtraa{emar]( oRPeForest s

Dot sur Eaehb. PR e RLRE B o e Wen i S Bk oy

sul f onat e, ‘WweightlDesBLR™IDBOGET Isasfactant @ctve mgredlencrs)tnéthanqﬁarafnerdcddcylbenzene )

o mgf[yeL%l'f@aeleoﬁ.tr@de@ﬁrw.wﬁo&st%mrsﬂrec ing A8 pEateFed R At B30 I8l

the Hi PRy emul si 0fn eRtéiniad Hupfablant Whichthay ﬂéfoaﬁérﬁélfa‘hldnﬂf; briHénioiotis preterably
restricted to, sulfates of et hox%l at-ed phenol S

. pol y(oxy- 1, BSest RAHERAS fiyq KIFR ol . S Srswg? B SHBEAMSAFURP i 828 Ft
e g Wb s
: a{nonylphenoxy) ammonium salt; alkalr metal fatty acid salts'such as alkahymetal oleates .
and stearates; polyoxyalkylene nonionics such as polyethylene oxide, polypropylene oxide,
25 polybutylene omde and ccpolymers thereof alcohol alkoxylates ethoxylated fatty acid
- esters and alkylphenol ethoxylates alkali metal lauryl sulfates; amine lauryl sulfates such as
o triethanolamine lauryl sulfate quaternary ammonium surfactants; alkalr metal alkylbenzene
 sulfonates such as branched and linear sodrum dodecylbenzene sulfonates, amine alkyl
'benzene sulfonates such as tnethanolamrne dodecylbenzene sulfonate; anionic and | nonronrc '
. 30 - fluorocarbon surfactants such as fluonnatecl alkyl esters and alkali metal perfluoroalkyl
o sulfonates; organcsrlrcon surfactants such as modified polydrmethylsrloxanes and alkalr
“metal soaps of modified resins. If the prepolymer is self-emulsrfyrng by rnclusron of
'emulsrfyrng nomonrc cationic, or anionic groups then an external surfactant may or may not |

- be necessary.



25 . pol ybutyl ene oxide, and copol yners thereof al cohol al koxyl ates;
et hoxyl at eWo sdrgsaci d- esters and al kyl phenol - et hoxyl at es; RCRUSIBWE14|
lauryl sulfates; amine lauryl sulfates such as triethanol amine |auryt -
‘sul fate; quaternary amoni um surfactants; al kali netal al kyl benzene

Suronales Shch Gandifypsd anféc{an%éﬁcemgt.  SOAPRCRARE BB dfid S Bt

nates such as tr.ret am ne nzene
sul f onat e; sarfactahtcanceninativine that awtcofhlgmremdao lsie}ete;mus&y(aﬁant tbespmﬂerm of

fluorinated al k te and a erfluoro nat e o
or ganosi | i &Sﬂd‘é‘%? ?"é@t ffﬁg’s§u%9?r3 rﬂ'ﬁ’gﬁ? ?‘Ié%‘ﬂﬁm%?% ?{ssqmog)?gﬁggry Ede theart .

al kali net Q!ansréﬁdﬂﬁ' dekerfint ﬁb%pf@ﬁhtbssurlaﬁtdnheorﬁ&e@ﬂﬁhm theSparticular end use.
sel f--emul sifying by inclusion of enulsifying nonionic,. cationic, or anionic

groups, 3then” an Allfiosgh#iis pessiie tafirst disspiv theprepRlymerdn acsabienk faf the prepglymer - -
198/ 41552 FH’IOI’ F]o formmgfthe IPR emulsion, it is preferred to Sp F[gare the ﬁflgﬁ Qﬁﬁ%ﬁu&?ﬂﬁﬂe

‘Ceneral ly, concetrations re I'n smal aneter
particles: tsubstauhalausmcte cufcmm!v&nt anonermeftemn!y bwrtbe mbserivegif at&uimnt 0As used

he" H PR ortieohs rmaR o ~BBliioiey L ate Rt fidelf vk apRhERrpe” 0"

~deter m ne tgigp Yfﬁéﬂﬁbreﬁeﬁtsﬁimhﬂﬁémﬁn Tooweight pabemnpﬁewrabltmopmbte mah&rweght
use. hough it is possible to first dlssolve th

sol ventlof orpqrwtwemrymb%wwor@dh%ﬂ eigNtipgecant. BRI OF gﬁ' a%& ”‘%‘é‘w"e than’
preferred tgy We?d?ﬁb@réeh@o%@ﬁlm‘éhﬂlé?éh basddth t?u@l%ﬁéu?'mtdf #e &Eﬁ@lgﬁér Shd the

sol 've'nt, nore preferably in the absence of a solven As. used herein, the
term"in teoleabst anti al absence of a sol vent" neans that a solvent for t he

prepol yner repr eﬁ@iﬁﬁlug‘ak\ ofg's! slvten‘?tg* 1 a aglmnn%é&%& ﬁ)g@h%&% #R! Maﬁlﬁéctmer &

i
~ than 5 weight 10 ercen 'y not nore wel ght “percent,
and nost p rtbé endhlsy prmnucthere:ohan solvéntremgival, phen aacessant foebitaiPRCesniabie on

e ety i e onReh RERB RGN I ReR RS SBE0AH HEREy s%?&w‘é‘%#"f%ﬁhﬁ“%g&puse'
. product. Nbrt&&v e rprefenéd' ﬁfdcesecﬂha Ipreseheimvaaimsspreﬁems apmkddvanceinctbe adlef ¢hel 5

physi cal ert roduct, is also an expensive as well as a
ti ne- consurﬁrﬁ rg%n P“Fﬁ&?"egatﬁ’fee‘f‘?erred process of the present invention

represents an adﬁ(?ﬁl‘y@retﬁhﬁehﬁ'eaﬁtﬁlo&‘eabbl@rrWrW"eﬁhte@fby(ﬁontﬁoﬁhbmlm énmealsionA
..pol yurethane/ urea/ t hi ourea pol ymer is gre ar@ed contacting.the H

‘enul si on of ©ftAR PEAPElEey Hith aFhain-gxtendn i @[mpou E‘%’r‘?"ﬂ?"b?

conmpoung t hhctioal @Ioﬂﬁs #Hat rddenwith %@%r%@lgﬁb%p& lheforma@6thaltb ! dteh Sstaiatrae
groups to formurethane, urea, or thiourea groups. Chal_ n- extendl ng reagents

‘are wel | kn@eups- nChqqg-e;;tqndmg reagents are well known in the art. _
N The HIPR emulsion is preferably first diluted with sufficient water to form a’

prepolymer Iafex having a disperse phase to aqueous phase ratio that is less than 3:1 -
Although water can be used as a chaih-'extendirig agent, other chain-extending agents are
25 preferred for building of mdlecular'Weig'ht.' “Therefore, it is preferred that the pfe_polymer latex
"be cdntected with the 'preferred'c':haih-e.xtending reagent before substantial reaction_ takes
place between water and the piepdlymer.- Preferred chain;extendihg, reagents include
aliphatic, cycldaliphatic, aromatic polyamirfe's; and alcohol amines. More preferred chain-
- extending reagents are alcohol monoamines such as monoethanol amine and diethanol
30 _' amine, and diarmines including hydrazme ethylene diamine, propylene-1 2-diamine,
| propylene-1, 3-diamine, tetramethyieneduamme hexamethylenedlamme 4 4'-d|methylam|no-
3,3 -dlmeihyl-dlpheny|methane 4 4'-d|ammo-d|phenylmethane 2,4-diaminotoluene, 2,6-
dlamlnotoiuene ammoethy!ethanolamme and piperazine. Water-soluble dlamlnes are most | '

' preferred. Ptperazme is an exampl_e ofa most.-preferred chain-extending agent.

) -



'-The H PR enul sion is preferably first dil uted ‘W th SUffICI ent water to form.-
‘a prepol ymWo 841852 havi ng a di sperse phase to aqueous phaseRCIYUSISOFA | s

| ess than 3:1. Although water can be used as a chai n-extending agent; - ot-hér
chai n- ext endi ng. agents are 25 preferred for building of nolecular wei ght

Therefore, it 'ST Eﬁgnérﬁg a{g@ﬁt (e Fa18tah e'hf?\ﬁtﬁrp r@&e‘% ?B&@aﬁ{sa‘?t 1¥V'd

preferred chain- I Ng rea Sre-Su Kes ace

bet ween watteraveﬂde&bealra:herpeﬂﬂmﬁng reagérey partlcwmy dramxteemuihergnamaeg.em‘hss ina

Nor e pr of criBBER oR o hraReRy e g are TR RS R Aeueou paR 5%

nonoet hanol gigineds B&ﬁa&béwmfﬁtonaﬁonﬂtﬂd@weé@df £liatex ot @ive pﬂépblyﬁlieﬁ hatis, a
hydr azi ne, et hél ene_di am ne, propyl ene-1, 2-di am ne, propyl ene- -di am ne,

t et rameshy| el pmetrweexcnes(etrreqqyan@g@m@zpb néfterthe drqmlﬁ%[smw Wﬂajly completely-
3,3 -di net ,

2, 4-di ami ng%gf:%gﬁggqgé"gﬁhggﬁg Isé g‘? k%‘gﬁ‘? %o%?ﬁ‘;?blet hano{éﬁm long t|me 50 that
pi per azi ne. théaemaainingl istdyanate gnoupsyeactovitndthe watesf éhee:defet?eqblatmrsm | s an

: e of d.ch t endi '
BCTT Usos: osHoluTetant Hige 26 haae A st averaed Bafie sangt ol Hisdfet dian hiern.

‘reagent becCmbfspreferalsly fesgreatel thah®.iidron, ramj rﬂoetlprefbmbrymtnggam eagent

partlcularl diamne, in the finpal |atex : eferredm% 8 g

P epar 1165 6 TP ARRLAEPEEIN e i Tera Aot arRatas e as TGP ATSTGRONISh

di am ne is aeare@maedr wﬂarﬁoat;ﬁéfembwtrgréatemsﬁa $f a latex of the

prepol ynmer hat 1s - stoichioretric excess of isocyanate groups).
After the diami nehasbeemswram'naynssc@mdmaérl)e\r@aneeuerageeameemmd | atex -

is prefer abé&%(%adna el 8&21 ?(an@/uﬁé%ﬁ&fr@iaték d,:ﬁ&geérl g?ﬁrérrglafﬁWEmus%n of -

remaining’i groups € wat er l'atex 1s a .
pol yur et hanepuiyemthaateekeafmnurga prepolyones by ke prpgessofithe presgmtzevemon@ﬁ generally :

o o8 R YR he BB okt o BB o180 81
that is preprepaledyronotn gﬂlelatemuls:dsmd azpormmauearrwmwuyemmpglym eforagntan

1.5, and nost efer bly n reater, th 3 t has been surprisingly . .
di scover ed ?"Fffé% aﬂ‘ré"\%cﬂtl?r%" S'etrﬁ}ﬂ‘tq lgfafta"and pol ydi spersity of a

fi lnal polhyur/et haﬂ?b’ﬂ#ﬁﬁ@r’édﬂpwgamat abewuwtteﬁerlsexwtamugt}%dﬁu%&uemmﬁ ioatlshsa -
pol yuret hane/ urea/ t hi ourea pre t he process of the prese :
i nvent i on i 45 BEIFERLYY yeight PFeée}éb‘rnalraeh%O B%’PF\E‘) TYVRIphle MOFRIPIS: r?'&‘)’?&)lﬁaﬁty |
of a pojyur g4 Barehtlyeréiphi, BasForl mb%.@etof nreeraexeéhrfwme?arealmspwces@af of -« -
a pol yur et hane/ ur ea/’t-hi our ea for a given surtactant, and at a

gi ven concelWerriesast inyentione 'Blﬁh‘ﬂgtsa J lateg cg berepared Wilhoitiresating Waﬁ°sgy B
poI yuret han?en‘t@a%f%t&hfr@q%&%'dﬂﬂ% jeptent that is at | east - .

The polyurethane/urea/thiourea latexes of the present mventlon are useful for
appllcatlons for latexes with controlied parttcle size and narrow size distributions are
.25 especially important. Such applications mclude films, floor coatmgs and adheslves, o
| - especially for carpet-backing apphcatrons L
The followmg examples are for |llustrat|ve purposes only and are not mtended to Ilmlt
_the scope of this invention. All percentages are in werght percent unless otherwise stated.
'Example o _ . :
- 30 * A urethane/urea prepolymer was prepared by reactmg 70 percent by welght ofa
| poly(propylene oxide) polyol VORANOL™ 2120 polyol (a trademaik of The Dow Chemrcal
' Company) with 30 percent by welght of ISONATETM 50 MDI (a trademark of The Dow: |
* Chemical Company; a 50: 50 mixture: of 4 4'-dnsocyanatod|phenylmethane and 2,4- :

| dus_ocyanatodlphe_ny_lmethane_). The following processes were: ‘carried-out at 10°C. The

8



45 percent by weight, preferably at |east 50 percent by weight, nore

- preferabl y wio9Bdess2 20 - 55 -percent by wei ght',. based ‘on the RETYRIS/ASA4Y he
| at ex, can be prepared by the. process of the present. invention. This~high
solids latex can be prepared w thout resorting to.costly renoval of water

br osent 1 el Bl BRI 4L BRI A A e Saah iRt R 28 B |

particle si aminlass-seertobe flitebtochratarmboftd DA 20-gereént agespessalltion ofaamditomt .

Such applications include, filng; . r i ngs., d_adhesi ves. especially
for carpet - SRERFYIRENZBRE ?@Eﬁ"@@n@”%&eﬁbﬁfgﬁ'% aé@%ma@goﬁfépqeo?oﬁe&?wasfea
I Tustrat i"VQ:oni'r’iLRﬁ%@%t-Q%ﬁé Gy §hfniethioDgieaAsLinch (0.8Tich) iskanlsseaeentibingi s
invention. Al percéntages are I n_weight percent unless otherwi se stated.
Exanpl e 3 3ditted to the otherarmrof dheTuTba te sheamamergaembined apd pagsed BEUGN Ry 70

percent by wel.ahi. - ronyl: i d \ Jer z
polyol (at %%%?‘ ggtgﬁq@‘ﬁé\‘l Rﬁ%%%?“&?ﬁ%ﬁ%%ﬁ @8 pe&@e%%lzﬁ)@&evei ght
of | SONATE[ g1 125 cnf) stdihleésrsteebidbetittéd tf orléharnDola Thattatived toGbefrpuy of 27GML50 '
m xture of 4,4 -diisocyanatodi nyl yret hane and .2, 4' - . . o
di i socyanat FENBINGR) PHOPH Q?‘.‘"&'ﬂ&’ %/’B{E‘Fmsrﬁ’é’"}ﬂ’egéé@ggg adginp PR eout at 1

O[err] C. ThaetrdfuoroetifitrRBiuBihgFitted to the other arm of the T, at the rate of 3.0 g/minute. The. -
PCT/ US98/ 05141 prepol’ymer was fed: continuously at a rate of . /[ m nute,

t hr ough 18 1/tpoistreame wWeye mergedsang mixeddogathey uridghehearin e qeatfﬁh%;}agmpape?“ﬁs ;
A 207-percentatj%gggg,¥§%§d;mr{ AP Emalisigpdi um dodecyl benzene sul fonate
r >- , at

( RHODACAL[ er a trademark of 'Rhone Poul enc) was fed continuously
at a'rate of 4.7 FiekR emulsioows dilutgdsiniasgeopd cantritugpl purap hy éssling the emulsion .

tubing 5 fitsed _ g f [ ' T2) '
bnd pasaed (PP YRIHTE 4 4R st@hBefisgat funh finbfo DA alth of 8T°sdithEd RATEE Aty
was then f edpunig.oCancur2ntly)svatériw@Spumped aba rdte o616 gémihutedbrough ti{4eigch (0.63 em)
-ar m of T at hed t he.input of .a 70-nm. centr if I .

nater wdd! panlafirsethilete Gotbitendh vik ety Tt m. R B RS ik i
fitted to thRe@khigfugal piroh.ochéating ab®0d iwe.r ate of 3.0 g/ m nute. "The:10 two -
streans were nerged .and m xed toget her .under shear i.n the centyifugal _
operating at 650 PP EStePIPAWES Q%F?’Rp@?hfaé'i‘ grihirereRntigAl PUMR %ﬁd\k‘ﬁz“e it
diluted in agrgmeRAGhs AM/2idcnqalosimiistdibiebeattieN@ibk ie® /45 BAN of ATha&t was -
1/2-inch (1.25 cm stainless-steel tube fitted to one armof a T atta?&%gmf

~ to.a centri faitaghedimibe st olin cemrifugal pmer CRASUIEANYER) 44 PYUCTHAGUBPUSIRP
. g/ m nut Bl N QH& zihe Hrds Himhded- 4t 3 Obtant rate of 22.0 g/minute through a 1/4-inch (0.63 cm)

 tetrafluoroethylene tube fitted to the other arm of the T. The two streams were mixed inthe

“centrifugal pump 6perating at 650 rpm. The product was collected :and allowed to stand
~ overnight to allow water to react with the remaining isocyanate groups. The resulting stable
poly(urethane/urgg) tatex wés found to héve a solidé content of 47.1 percent-'by weight,.a
25 g volume average particle size of'0.342j 'm_icron, and a polydispersity of 1.2, as measured by a
" - Coulter LS 230 particle size analyzer. | - | |
o | The prepolymer was prep_aired by combini'ng _VORANOLTM_' 5287 po_lydl. (63.35 percent |
_ by weight, a frademark of The Do'w Chemical'Company), ISONATE™ 50 MD! (33.3 percent
30 by weight), diethylene glycol {1.35 'percent by weighf), and po!yethylene"oxide monol having ~
- a molecular weight of 950. The folloWing'_prdc:'esses were .conduct'ed a't ambieht temperature
- (19°0). c i
The prépolymer was fed continuously at réte of 32.1 g/minUt_e.throug_h“ a first arm
fitted to a first T. BeSULF™ DBS-60T surfactant (a 60 percent aqueous solution of

8-



15 tetrafluoroethyl ene tubing. fitted to the other armof the T. The twp

streans weWO /41832 with the centri fugal - purp operating-at 9BCTARMAALI n
extensi on was acconplished in a-third«entrifugal punp by feeding the: -
diluted emul sion into a 1/2-inch (1.25 cnm) stainless-steel tube fitted to

Goneur  ont Rtk 3oBhe et Sulcifi, ARtshefertr TSt MR miME oy

at a const feud atatate of 1.82 gﬁmgbmmmtrgh hlﬂrstuﬂdm af aJs’eéendﬂt'har(d)mGEbeﬁmth a water

tetrafluoroeth | ene tube f'}afrtf%s?m e other..armof the T. The two treams"__ | ‘

wer e ni xed Sirgaiflowing,at3 ratg “Btﬁép@f-'gh he.secend aF’Br?F thﬂr?cﬁr"@a'uér E’Was
col l'ected %Wﬁ%ﬁaﬁ%nﬁﬁ@%a%ﬁﬂhaaﬁt Stfbaf W@i‘@ H at thd M€t a

remai ni ng i socyanate groups. The resulting stable (uret hane/ure Iat ex

was foubd tlyougha staticanikeranssherfed tgrhmmpqtm@fem \AéerB-msP
average pard‘ég(ek;ﬁnﬁ néﬁ’urﬁén(g@géae KAEWBF@(SO ?rjr d%ﬂéxvgdst%' ro?&/shtgr d&ﬁce

neasured by e si ze anal yzér
pr epol yner thmqusran@mtedabyzﬂmm n| ng VORANOL[err] - 5287 poI yol-: (63. 35"

B (5% 5% e Russ, A IEER o dhe MeBeioma om GRS wsES BV 8 Bekéent Brenommas e”]

Cweight), aach percst dirfaeiant SontdA, SR 94.0pRYdeMI wateTD TRE HIPR SARilEI6H fd?ﬁreawtheThe'

follow ng processes were conduct ed at ambi ent tenperature (19[err]C). The
- prepol yher dipersirglinebumentvda Yolvme pugrage padislersizg of eemiceaghaa first

armfitted g, ot rpers]ﬁ@tof 5%5%@%&%@%2 bl A ESIRP TS956 pattiRMze(dhaReRer CONt

aqueous sol'u '
PCT/ US98/ 05141 tGhain axtansiemivas amnmmh@emmah model 825 LBda+iae kleptier

DeForest Eg% faBbinafico of (ﬁﬁ@%ﬁ/&%ﬁ@@ %e @Ilﬁﬁte?mﬁélor} bh 1L H]sgg}sﬁ'@t rn%tpdhqeht

first arm ‘a secon h a water s ream rate
of 5.5 g/ mwastfed irito adigdt armemaelmeﬂw aamirdd"fart&raemedumtﬂ aﬁaq'ﬁeeu@seemhyedar o

N T

'SUPER- DI SPM[eeme]waﬁl f8Q &1te bR aim 8t & (OURIALT, (v&uctrfwdemdhedfto tHéAnp\RRI the ihdine) ,
- which was ﬁ*rotor/stator devi ce that was o er at ed aL*tlzoo rpm The ratios
of feeds i MGehCAPLHENLY: r?g‘?ﬂ%’??’ﬂ}r?é!HFmd% igetgzing spiytion was pugiRsd At constant
percent surhRcfaBlo §rlintié (0175 aglvaiénts, Weﬁ%‘ﬁtthé\@o@yanaT@QrpoEBf #rspdHimer)

formed in Hhe 10 I Sp ersrnq I nstrument had a vol une average particle size
of 0.265 nitkioyah frrtherRmefitpiausnty tie wosteamsiare mized | ha "thﬂﬁ klgnders)
30 par ppel %p%l’eﬁﬁg%‘f'%d@ fIm. The product was collected and allowed to stand overnight to allow’ -
' - water to react with the remaining |socyanate groups. The resulting stable - .
' poly(urethanelurea) latex was found to have a solids content of 56.0 percent by werght a
volume average particle size of 0.256 _mlcrorr, and a polydispersity of 3.5, as measured by a
Coulter L.S230 _pérticle size analyzer. | o '
25 - Example 3 _ B
o The same general procedure used to prepare the latex from Example 2was - _
repeated In thrs example, the surfactant was DeSULF™ LTS-40 surfactant (a 40 percent '
~aqueous solution of tnethanolamme lauryl sulfate, a trademark of Deforest Enterprises, Inc.)
~ andthe ﬂow rates were prepolymer, 32.0 g/minute; surfactant, 2.4 ‘g/minute; and water, _
30 | 35 g/mrnute. The ratios of the components that' were fed into the disperser were
'prepolymer,, 84, 4'percent surfactant solution, 6.3 perce'nt' and vrrater 9.2 percent : The
HIPR emulsron had a volume average partrcle size of 0. 182 micron and a- polydrspersrty of .
| 1 .6, as measured by a Couiter LS130 partrcle size analyzer. '

: ..-w.-q{f)-



| Chaln qxten5|on was acconpllshed in a LIGHTNIN nDdeI . 025 L _
bl ender ' (a WOAH&MEFKk of GREEY/LIGHTNIN). The HI PR emul sion’ E?%'E(F%#FZ"%‘“ |

di spersing instrument was fed into a first armattached to a third T and
merged with an aqueous streamfed 15 through a second armof the third T

at the rate of 5THe gfiddusistrearhfe@ b Aikite@ie HIRR @mﬁsldrada§ﬂdmmbi9d .
into one armof a fourth T, which was attached to the in ut 0 Hﬁﬁﬁﬂ

bl ender. Coh8@/minute,andihe pipgiazingrolutign MASPURRRY 3l A Tate ¢ 01171& aﬁn%ss

at a const

" i socyanat eagé%ﬁtﬁa /tt"%g) %Fég(\ﬁ% yner?wﬂr\%u&ﬁ&{dﬁ?ogm?f g??nsgm@? %'Semg'ﬁp % q T.

The two st reclumeaverageipaditie size bt0.188 mncrenbﬂMeaIleepersmp@frh& ng at 1500

rpm The product was collected and allowed to stand overnight to allow-

water to react with the remaining isocyanate groups. The: Fesul ting stabl e

pol y(uret hane/urea) l'atex was found to have a solids content of 56.0

percent by weight, a volune average particle size of 0.256 mcron, and a

pol ydispersity of 3.5, as measured by a Coulter [err] 230 partlcle si ze.

anal yzer. 25 Exanpl e 3 The same general procedure used to prepare the

| atex from Exanple 2. was repeated. In this exanple, the sur f act ant mas

DeSULF[err] LTS-40 surfactant (a 40 percent aqueous sol ution of:-

triethanol anine lauryl sulfate, a trademark of Deforest Enterprlses lnc()

and the flow rates were prepol yner, 32.0 g/minute; surfactant, 2.4

g/ mnute; and water, 30 - 3.5 g/ninute.. The ratios of the conponents that -

~were fed into t he dlsperser were prepol yner, 84.4 percent; surfactant

sol ution, 6.3 percent; and water, 9.2 percent. The H PR emul'si on had a

vol une average particle size of 0 182 micron .and a polydlsper5|ty of 1.6,

"as nmeasured by a Coulter LS130 particle size analyzer. - WO 98/ 41552

PCT/ US98/ 05141 The aqueous streamused to dilute the H PR emul si on was _

flowed at a rate of 4.6 g/nminute, and the- piperazine solution was.punped at

a rate of 17.9 g/minute. The final poly(urethane/urea) |atex was found to

have a solids.content of 57.0 percent by weight, a volune average particle’

- si.ze of 0.188 mcron, and a polydlsper5|ty of 1.09. WO 98/41552 '
PCT/ US98/ 05141 CLAI MS:
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1. A process for preparing a pol yurethane/ureal/thiourea |atex conprising
the steps ojoesMdserning by a conti nuous process a high'i nt erCEIISISISHY
-ratio emulsion of a5 ' pol yur et hane/ ufeal t hi our ea pr epotl yner :
in the presence of water and an enul sifying and stabilizing amount of a

Lt

surfactant; Eﬁ%g) contacting the high internal phase ratio errul Si on. with. a

chai n-exten eagent under such conditions to forma

pol yur et hane/ ur eaf, th'p%&e@s’%‘fdr@Fé?iénng\’ﬁ%Wu?ethﬁl%/@ﬁeﬁhﬁbumﬂateﬁ cﬂhﬁﬂﬁﬂ?ﬂ!dﬁteps
contacting a high nol ecul ar wei ght" -organic 10 . conpound having at |east two
active hydr®&fen atons with suffici ent “pol y| socyanat e, and under such

~conditions to ensure
i socyanat e groups. Ld?‘ﬁ’tm A&%ﬂgﬁfgb M@? 3§ﬁ|mPH%t6Hﬁ%ﬁ£e%né %ﬁhc’tﬂv&_a
- pol yur ethane/ urealt h| @uWﬂwtmamMég/ﬂmurea peepplymarirethegesence pbwatesand ap

o epolyher 1 5 pr epar e bPYBRERORR Ao BrbrBa i s

‘pol'yi socyanat e with abpebitactirigltee Rigllinteaal phdser ratio emusswrmsmchanmeandmg
wherein the polyal kyl ene glycol is-a polyethyl ene et herglage)/col $o

. 2-propyl ene et her gl yeagent Undesisyeh-eongitiang,je 2pelyyre grea/tgu% %,Ila{exz 3
di et hyi et hy) E;r)&g%ﬁpik &r%(:gfﬂ by dontactingla/higR ehoRd iy mﬁé'i?fﬁ@lfganw a

“pol ydecanet hy ene et or a comnbination there
t he pol y@st eompoliydhaving at Ipastyue hgtiveriydragensiema with sutiicieat mwmayafénend

adi pate and ﬁlg&r SR c%ﬂ?hgr%e%'eﬁgﬁ%?ﬁ%tt P%ggsﬁneéﬂs erm: ated ith at least

d||socyanato phenyl e p eny ane 8ﬁenylene
di i socyanat ésocartaté gtaupse di i socyanat e, poI yphenyl pol yrret hyl ene oo

POl oot L kSN NR, PIRGA F MG poaprootmeria

, 5= napht hal %B/uﬁb’thma?@%mer 3, 3" -di net hyl -4, 4' - bi phenyl di i socyanate; -
A :

4 4' - d| | socyanat odj_c X

24" - di 13ocyanat ot &Y P@?@ﬁi/z r%n;ﬁﬁ%%&'a'i’%sob%? yhereip fr?o%%ﬁ?ﬂ‘%"e Bl;epolymer is-

2,-4-tol uene ﬂi’ér&a’?@&ﬁ?@éﬁtﬁetlr@ra ﬁ@iahbﬁ@tﬂc@a@eééwewp&yasécyaﬁa@ vﬁfrpa:fssuyawemy of
Clal ne 1 to wherein the surfactant i's a sulfate of ‘an et hoxyl at ed phenol,

an al kal i r’r@.‘)ﬁp' %IT‘RWWF%)@%E’MVPB wheesin the polyaiy/lenaglyentisApel %tby ene bther
sul fonat e, lﬁ?dly-rglp% yiéHd Mﬁerﬁj&&?%olﬁ@tr&ﬁbﬁ?lehé%ﬁﬁér gfebll atpely-fi2-

pol yoxyal kyI ene enol et Hoxyl ate,” or a quat ernary ammoni um

. surfactant, chme%ayl@wﬁnn@tthemlucnba@@fy ,s-bmm@ep?tbewgcq&for@rgplmcanamnf eF‘?P"_

" 4 wher eb{j t iy coiah g B FHAHbA thet &R LHY wiftBinth8 BoljBLEF polyol is a polyethylene

- terephthalate or a polybutylene adipate and wherein the polylsocyanate is 4,4'-

'dnsocyanatodlphenylmethane, 2 4'-dnsocyanatod1phenylmethane p-phenylene diisocyanate, * -

286 toluene diisocyanate, polyphenyl poly_methylene polyisocyanate, 1,3-
o bis(isocyanatorhethy_l)cyclohexane, 1,4-diisocyanétocyclohexane, hexamethylene
25 | diisocyanate, 1,5-naphthalene diisocyanate, 3, 3'-dimethyi 4 4'-biphenyl diis‘ocyariate 4,4-
| ~ diisocyanatodicyclohexylmethane, 2 4'-d|lsocyanatodlcyclohexylmeihane lsophorone
dnsocyanate or 2,4-toluene diisocyanate, or combinations thereof.
| 4. The process of any of Claims 1 to 3 wherein the surfactant i isa sulfate of an
- ethoxylated phenol an alkah metal alkylbenzene sulfonate, an amine alkylbenzene :
30 sulfonate, an alkali metal lauryl sulfate, an amine lauryl sulfate, a polyoxyalkylene, an
. alkylphenol ethoxylate ora quaternary ammonium surfactant, or a combination thereof
| ' 5. The process of any ofCJalms 1to4 wherein the cham-extendmg reagent -

contains water.

BT LT —
*ans*E.'_"__'

and wherein

-



V\D 98/ 41552 : ' PCT/ U898/ 5141
6. The bro‘@&%ﬂ/ﬂﬁﬂany of Jaims 1 to 5 wherein the chain-ext éﬁ’fl‘i’ﬁ"?@"’?‘é‘ \gent .
cont ai ns nmonoet hanol ami ne, di et hanol - am ne, hydra2| ne, T T
ami noet hyl et hanol am ne, ethylene dianine, propylene-1 ,2-dianine,

propyl ene- 1, 3-di gniypg, Spréaaséeﬂsﬁ;fwmam 50 s%etwmﬁwaamtﬁm@ém

4,4 - dlmethylamno3 di nmeth nyl met hane, 4,4'-dianino-"5
di phenyl netdoatains monoethamal mm mtaanot aging, Aydragingi %raweethtsleﬂtﬁrp@"aﬂt ihylepe

oL B il (M e

i nt ernal phmnfetﬁylmeﬁlmdnﬁe oh4'idiméthyiamning-8, ﬂ-dmethMplmrtylmethadelamlna- :

- sol vent. QCesSs O 7-.wherei n _the gh’
"t er naiS priBRETmet AR EHBTHONPaR 2 SR beE < eRerZS s A iR t?élab

~-nerging |nttﬂ fegfi sperser and in the presence of an enulsifying and

stabilizing amount of a surfactant, an aqueous stream having .a flow rate"

]Bl[ err] and a pol Yurkhetrinegssrob Slaimi Gawher@lrpthepbwr@qtemimger&ﬁg j$ AR agugays
t .
ow rate Rscfftg Jrﬂ ofﬁ}% %.?%qgépgﬁe hgﬁ érgglrn%? a"‘slerrﬁf'i':PEmY.llsld?t i8 forhieldi ﬁ'tt%“su@tﬂ?ltlalt |

- of shear to ratio enul sion wt out phase
“i.nversion oabsehepbfaeohlesltrl bution of an |nternal phase I nto an external

Phearndld Shase 1| bl hPatlst sy b T b U SRR Blodlind "

aver age parémglsﬁ,nsgg,%ﬂapedwthgrm t han' 2 mcrons 9 The. process of any
of ains 1 to 8 wherein the pol yurethane/urealthio pre olénzaq

prepared by a conti nuéh@’ﬁ'f’ﬁ%@lémﬁfg’%mﬂ lispetser ay "lc R

di'i socyanat odi phenyl ”%H‘u@l‘?m?%na’sfabﬂﬁldg?é?ﬁo@ﬂ%lQ@hﬂi&éﬁt' sRhHassus eam having
combi nation thereof with a sfream contai ning a polyet hyl ene glycol - ether ’

havi ng a wei ght averagélomj'atﬁ:ﬁl%ndQBOlyUKﬁ@'lWUthWe@P@&PB’F“Q’WHH*‘@GW‘“Qa
Dal t ons, and not | ess 'tl?@ﬁ'a%%? tons, wherein the surfactant is sodium
‘dodecyl benzene sul f ona # A pol yuret hane/urea/thiourea | atex having a -
sol i ds content of not b) exéng thermerged streams with awuffigient amesistiobghean to fogn A high

wel ght (_)f the | X intemal phase ratio emulsion without phase inversion or stepwlse distribution
of an internal phase into an external phase, _ | '
- ‘wherein R,:R, is such that the polydispersity of the high mternal phase. ratio emulswn is not
20 - greater than 3 or the volume average pamcle size is not greater than 2 mlcrons
9. The process of any of Glalms 1 to 8 wherein the polyurethane/urealthlourea

prepolymer is prepared by a conttnuous process of merging a stream containing 4,4'-

-diisocyanatodiphenylmethane or 2 4’-dusocyanatod|phenylmethane, ora combmat:on thereof .

with a stream containing a polyethylene glycol ether having a weight average molecular
25 -wetght of not greater than 3000 Daltons and not Iess than 750 Daltons, wherein the . '
| surfactarit is sodium dodecylbenzene sulfonate. _
10. A polyurethane/urea/thlourea latex having a solids content of not less than

45 percent by wetght based on the total weight ef-the latex
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