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06471 USA TITLE OF THE | NVENTI ON:  AQUEQUS :

POLYURETHANE DI SPERSI ON-AND METHOD FOR MAKI NG AND

USI NG SAME BACKGROUND OF THE | NVENTI ON [ 0001]

Pol yur et hane pol yners general ly contain carbamate

groups, (-NHCOO-),also referred to herein as urethane

groups, and urea groups (CO(NH)2) in their backbone

structure. They are typically formed by the reaction 06471 USA
of a diisocyanate with a polyol and 5 polyam nes. In

the last several years, aqueous based-pol yurethane

di spersions are becorﬂﬂ%b ﬁ\{)@ ed in a

variety of applications suc I|mtedto

ol ast ¢, ahdCLgadt ey ﬁ%ﬁ%ﬁﬁﬁgﬁq AR

prior art provides nany exanples o agqueous- based
pol yur et hane dlsper3|ons and met hods for naklng same

2526, 303, 4, 571, THRCERAMGEE ERYEMIDNG T0a, 206,
it Eefurenad@odiners geritaly EoRiair ygzﬁg%%%oups (-NHCOO-),also

srftrred (ahergincaskrethanée groupscand wisa ga@up@s(D@ﬁNH)z) in their backbone

LA e R St R85 6, Sl 1 oo

adbremmﬁ@s In Hleylastsevbral years rpuebusbbsddipoiniretbane dispersions are

B

eu@aqe mmdgaa@cm toaf, diser; flexibleeplasticl aod spegiaityavatings, and

ARG T b P B BBV R 6 %%%Péﬁé%?%@etha"e

dispetsitrs, ardrmethbysifor mekingSierie sychtasirbutcar lilnéed tos &d S. Pat. Nos.

432 o AT 8 2P0 B 8458 TR s spBb 70,002
BE1PLAS; 508, 16955,68,650;caral §,433,6781 as hot - el t

adhesi ves. Water 20 borne adhesives are preferred

92 s @ahiuretbane adhdsives apmkndven fos excsillestadhenios, flaxibility, toughness,
[ i on, V| ity I

DR e pRUBSTEMA MR YRRl MR Slgstre

aﬂln@fi\l@dlelymrethglcydng of mnlﬁﬂjnammmoc{afmmaﬂemmw pfesolymers with

BB BRSNS S8 ol BB 5 g oot

ﬁtbersh & vadttegporent sgiesives coimstobf ag isycyaress paamb!ymer which is cured

FhE Sk oo BiRoR ok, dehatF g phfar iR Sucn systems can be
psed peaten@s satution.i Thet tiveeoofponbets arekeptseparatbdy befere aipdication.
SRRk G iR 5 S5\ B e g, v
Eonneea&mpdves ame p:feferned behatse of te€ifictibhs U8Ahe hemef spb@aits. In this

E%?ﬁl}ge{cﬁ@@ lé\amisgp%"l{}' préﬁ%yjﬁ |lsnaorle elnn?s?fe%t in ag%r%ﬂoﬁ@d/ by chain

extension with water-soluble glycols or diamines.

[0003] Adhesives are being increasingly used in the manufacture of electronic devices.
In such devices, the application of the adhesive, specific bonding process and electrical
properties of the material are increasingly becoming critical to the overall performance
and lifetime of the electronic device. The adhesive typically should perform similarly at
one condition after being exposed to different conditions. For example, a device that
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q§#§ t@gﬁsane performance when returned to this

ity after being exposed to high or |ow
tenperatures and humdity for short periods of tine.
This requirenment necessitates that the adhesive

el ectrical properties and adhesi on are not altered by

SR b ohiRpSh R BT Ptcnifd Gnee StsRciape) 09 Felatle humiciy, shoui

snmelthe sahb)pemkmmermrsﬁemmémoﬂnﬁlcoﬁam@n‘) BASICding éxposed to high

ar ated,.to the materials abil to b oni ca
s oy FR RO St o] DTRIS IhsBoRhpRyodseiine, “Ehisredurament

dreesdiRteOnat b a‘dﬁéﬁv@éfé@ﬁlc&ﬁprﬁﬁérﬁéé ada@aarth%torﬁérs not'Siffed by
in electronic devices that nmonstrate ce

RS ITE o Birso co8etipns o *Sptv%'ﬁm thatthe %@tm@wsmeﬁ@ﬂhe adhesive,
@prthélﬁr VORINgS redlistivitPhRd/ dr @oRdtichiihe . a?é/l%ﬁa%@tot HiamaAgfals ability to

led with conductive nedia. Relatively fewer
RS IRPIEAYONAYCHEA- cur abl e adhesi ves are provided. This

%‘gspem al l[él true of | am nation adhesi ves nade using
elé us fgﬁgp@ HERY Ratentssand deserptions £ sueh adhesive materials that are

REEY Wi elcbROfc BBliKESthat 86hahitafe L&RAIF handdial arf&ﬁ@ctﬁ&? propemes
tential to serve as_ ionically conducting nmeric

Qtavepl oS thesempierials refer locriatls syslerss thai 2 aree e with conductive
Médid. nR@la‘ﬁQélg &ﬁarr}@fe?éﬁbe@fo hSﬁ—%ﬁ%feeadH%sﬁ/Ef hte prowded This is
entiret BRI EF SUMVARY OF 06]

&&9@%'& g glireinadine agdhesivessmade using amwsd@lmthane dispersions
HakinB% ﬁdﬂ?hréfﬁaﬂg p%ﬁ%r%ﬁtalrfgdstﬁér‘éﬁﬁtgan?a’v@tﬂe aﬁ’é(]% serve as

aspect of present invention reis pr
w%%aé'é!sconavcﬂngmomeﬁq@e@wlﬁqm eous pol yur et hane

di spersi on_conprisin provi ding an isocyanate

180%AIn Albigfespagas oted rgherg)n READEPTRGrated hereini yasterenne in their entirety.
di i socyanate conprising a,a, a, a- tetra nethyl xyl ene

di i socyanate, (ii) at Ieast one d|funct|onal pol yol

conprising polypr | ene coI and at | east
one i socyanate re&ﬁ U@FJHEdN N?)dio aci d

functional group and at | east two isocyanate reactive

W s Aqueqls palypredne dispaigiansagd metheds fermpaking ard using same are
IrcrrRdaheran W@n@%e@?&ﬁh@ gFés‘éHﬁnbé}ﬁiroﬁ%ere is growded a process for

neutrali zi ng ocyanat reacti ve conpoun 111
RTTHNG 2R ageeRys mlﬂgetag@ﬁdlsg@ﬁm GOIMRising: amVnggarm@gcyanate

158480 T . BB .
teframethyxdene difocyarsde (i ppideastene idifuniosal: polyelicomprising
psggddg&nteﬁydois %@\ﬁnﬂéﬁea §teorn'én I%ﬁ:&glqatg rr&&%w gé%ﬁdqcc%pnsmg an

Xt'e
30iddLagtione! groopent at leaahimtohewcyaezpiecrea@m grqur@b@tﬂd from a

'h Aok 'é’BnmEﬁFérﬁlﬁbsa Bé \Hdgﬁparﬁlngré’r?oeéﬁnélﬁétmng%erg& neutralizing the

ueo ahe di spersion conp
pa@lcyzmzée neactive copperndyig vaihra nd!uirahzrag @gamlcousmsmg an amine group;

. I I
Lt 808 i g Aoy {288 B 5] intingagen
pisepa!r!m@easocwanatedermmaied peepolymyariis watpr;(and r&acﬁr@atbe |socyanate
?é}ﬁ]iﬁjétéé B%@We@ with at least one chain extending agent comprising an organic

diamine,

[0007] In another aspect of the present invention, there is provided a process forming
an aqueous polyurethane dispersion comprising a polyurethane polymer wherein the
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conprising a,a, a, a-tetranet hyl xyl ene diisocyanate,
(06471d8SAeast one difunctional polyol conprising

pol ypropyl ene glycol, (iii) at |east one isocyanate
reactive conpound 5 conprising an acid functional

group and at |east two isocyanate reactive groups

selected froma hydroxy, a primary am no, a secondarg/
RAlvigethane pelymer has poveightiveage mol@q&ﬁarmhtyamgmg frgm 20,000 to

gt 600 8mp @égﬂ% L iPN8 d Ababiioh Mixffl ‘é@r%nsn?é%g)" &i18adt i&ﬁe diisocyanate

wel ght per ge of ~ free 1socyanate S cont al
vaamunsrngmaroeadehrmeﬁwbcylanednmgmaté r(ibyatdeast ong. dmmmonal polyol

bout i ght t,. d i
el A SR (U RREes 6 appralp i gomBound
grooypising drhacid emctioren gnoupt andeatidest evaisbiyanatereadiviezirogps selected
TR B E Biiabham ™A SRethsalt rhiS. B} ebrihipatians thereor,
hﬁﬁledaiwgn a (tfsmiiysisamf oriti@ﬁa%ﬁ@vsﬂafsumm aheleirgiheueight percentage of
ed W

t t
TR BORERAlS grourk. (AR WiRR e fachom bR rHrstiary BBout 1.6 to
tabut R BOLdigHt pBrednt basehesd sbliifieaddiHgad Redteilizhg abélﬁtg:ompnsmg a
n an,anpu suffici nt {0 ,.reac

t
APBRNL BB B Gt fosbe 19RHRN ipurecthroty R peuFalrbraostt s bresentin
|mamtseﬁare®uttsnmrahﬁ 168l dober &0 ta) dbdup 1 05/ R ;@é‘rcent based upon

<20 8Nl @cteShniRasCarobe SRdapRE il 8 Bastena)semmpete reactive

aionmimaa (ifl); AgiPg raSdhaih tgﬁﬁﬁaﬂﬁ@b@%t@o ﬂﬁ&bﬂct@htrﬁlmﬂﬂr@@herem the
ous dispersion jn

ent, to, t ue S
ZHBH elBrpline 2G5 Piaet TRBD AosD! TUTCle TERRS! Wih FBRabout 2 0 50
Qﬁoletdéacdneﬁﬁﬂhﬁlr@rﬁainﬁ@%@d%hﬁteﬁjr@@b&c&@ﬁéﬁ heebih Reprelibe an

o rovi de the 8% Wf%oliyuret hane, 20 di S@gﬁSI on
gpatpﬁergmg@tp gg%r@g the lspﬁgrﬁpee tnated prepolymer in

lwmeuntol ;smwdé e ratqﬁe@aqgswr&sﬁ éhdoédlﬁrﬁfé chaih extefliit 2@eANo the

ueous ure ane. di sion co
U5 1S ¢ RASrSIcDaD P HRL P S50 I PBEHEBALLOOE il percent o
hiaé rémaing o oydR4ta geoupel etHidd theletio dravide B écru%us polyurethane
20,000 to - 80,000 conprising: preparing a isocyanate

(ASRE R -ed prepol yner by reacting (i) at |least 25 one

DAY RCRE e poiieetie it el rson Y PwRge process fo

GOMRG ah REuBOIYIRRMNAAE dBbY¥&IN coaﬁbi.s(ﬂgl d [‘aolgﬂretr@aé tpolymer wherein
gne i socyanate reactive coggoun nprisin

i pelyEreiang Ralnel as & Weighkaverags ’F‘Q'@E‘;"Qh‘ﬂ?igm r@@ﬁ'@ﬂ |fRPQ‘ 20,000 to
m@@r%ﬁgﬁ?ﬁra‘p@ﬁf@ a :é&é:géﬁd terfidttedprepoRifien By réacting (i) at least

secondary am no, i nations thereof; contacting
e q"§%vaﬁ@t@mwmg@ﬂ@@aﬁf@mtpwwew dijsogyangte. (i) at least one

RFURERINAZA I %B%Flsﬁﬁ WBlypRpYens '@Iﬁﬁl BRd @ﬁPémeast one %socyanate

control 1 ng the wel aver age ol ecul ar
trﬁ%ctwewymp@tm%ﬁ@ﬂpwmﬁ api fw@a'@ﬂa!rgjo'em@nd gfdey%m\e(@ isocyanate

r&AdThBY s@e?é%@éd’ﬁ@ﬂ P({)Vdf'& arﬂiﬁ%hﬁ @@é&hdary amino, and
term nat gent; 3/ ng a| ni'n

rcambme@pns ﬁmremf mtch@g :ﬂ@lsp@yan@tawfgrra@émd nrep@mﬁar with a

Flé[lﬁ' !ni?r(ba% é?'ft%ﬁghé\n%gﬁ a'rrﬁ ﬁ‘ﬁ‘xgt c?orftr%ﬁi?nb éN@we@ﬂ{‘M molecular

om ab i spersin
iwsight of theepalyirathaae leyn"@r gmqaptlug;me |socyanate termmated prepolymer

with at least one chain terminating agent; and/or maintaining a N/\COOH molar ratio of
amine in the neutralizing agent to acid functional group in the isocyanate reactive
compound {iii) to from about 0.5:1 to about 1:1; dispersing the isocyanate terminated
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pgeggh#rrer in water to provide an aqueous di spersion;
g a chain extending agent to the aqueous

di spersion in an anount sufficient to react with at
| east a portion of the isocyanate groups contained
therein to prOV|de the aqueous pol yur et hane

reRaler B nater Giprovidod ShSB sieci Er alihE gpain extenaing

pentitocthl aqeemi.mqhmers;on ircampmpbsnirsgificient toeraatt with at least a portnon of

i AR O o
Ibedr AT 8N ctpei 3RbCordsk pRsRu tarlif FER T PisditsfiEh squeous

qmwemaﬁ@d:sp@dsmrmdrsmg té yezetion produéticfi (a) an |socyanate terminated
iR VORE ort e 1R aSaton eatuct el ledstiin &yisosyenste comprising

af 9%9&-t§t?érﬁ@thﬂ§yl§ﬁ@8’i@c%@>(m atfoakPoRd thf(ﬁfclioﬁéﬂpﬁ@ol ém pnsmg
secondary am ho, and combi nations thereof b)

rReliPremyienengyert eand (i @mﬁcharr?ge EPaCYa SOIRROURR qw:g\sm@n acid
(tGhctdn iy BRE hprRakt thaAddbyhRdtavartile BroRps @blec{e@)fro% a hydroxy, a

ch alneEenlng agent conp I‘ISIn an or%anlc di am ne

AN PIRR, @ SECPOdRIy PMine. @ngtcp inatiens-Beregk {BLa neviralizing agent
RIoRS Ring AWeRHr) 8Mind IBUS, (EPa Hfoﬁ&fuﬂ@l%r@ﬂcﬁéi#%?%atm agent; (d) a

polyurethane di spersi.on conprising: (A pol yur et hane
pFoRiferending agent CR@Prising an ergans cﬁjar@mﬁeﬁn@{e) Wad§r. an
isoy¥anate term nated prepolynmer conprising. the

8419} oA gyt dwdher @spegtiof tr@tprpwétnven rp@l\eye iokrpyiAag an aqueous
Eﬁb?%?ﬁétﬁhﬁ@d@pérs%n%h?drkﬁ\ Ag ;?@fghﬁf‘tﬁaﬁé b&I9mERtiat & the reaction

| east one difun rising

PBPYH 66 @ kaeisgryapale tegwaa(eri,qrqpc&ym&prmﬁméhe reaction product of
(5 B B s A Bt ()

fleashonelsifandiopal polynl compysiagrpoigpropylsee olydaelr gndafii)rap, isocyanate
389ctRR &R‘Bﬂ&bﬂé‘%rﬂﬁﬁs»ﬁ@g %&fd fﬁﬁ&))ngi vli’é éﬁci LALAG t\ﬁg?ﬂcyanate

?rgggg/leaﬁ;nm &e)kecmﬂjirmrg ad'gefrmyca ppmagy angzngﬁa Iegtgmifaw amino, and
Cﬂgg{ﬂtnﬁ‘a\elhgnge gﬂrg%%@né%mb@ﬁ% af %ﬁ'mjxeo gé ¥ chain

stawrmmanrmngemﬁr(ﬂ) maluall estentiog @g’ént c[dmpm]ngmmrgatan dlamlne and (e)

W Er ar‘?c?@:ﬁ%%a%{ ?rgﬁﬁﬂi'gcr%lg[ﬁg% ?QESWSB e oRPEP By r@?\@%ﬁ&n organic salt,

from the escriptiro
BRECRIMbMatNNOMeBEMERAL VI EWNS OF THE DRAWNGS [0012]
Figure 1 shows the relationship between NN COOH rati o
4801 1Jei Treseandadar aspedts olitharinvestion will bégpnefapparent from the

M(@)% aqueous pol yur et hane
?@p@b P%‘ﬁ‘l %ﬁg] Fi gures 2a and 2b provide the

Differential Scanning Calorinetry(DSC) and
Ther m)graw rret ric Analysis (TGA) curves, respectively,

8]; eggn;e XI nven on 4%??%%%%‘”%39%&?@ IS%Y\@%%S

%019’"5 #MNTéth/s the relationship between N/COOH ratio and weight average
molecular weight (My) for exemplary TMXDI-based aqueous polyurethane dispersions.

[0013] Figures 2a and 2b provide the Differential Scanning Calorimetry (DSC) and
Thermogravimetric Analysis (TGA) curves, respectively, of an exemplary TMXDI-based
polyurethane film of the present invention.
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[0014] aqueous polyurethane di spersi on and .net hods
fQﬁ¢ﬁhﬂ§hg and using same are disclosed herein. The
pol yur et hane pol ynmer contai ned within the agueous 5
pol yur et hane di spersion of the present invention
exhibits a relatively |lower nolecular weight, i.e., a
wei ght average nol ecul ar wei ght (M',) which ranges
from 20,000 to 80, 000, typlcally from 40,000 to
60, 000, or nore_t |caII from 000 to 55,000 a
number aver age %%&EEPA? Rlﬂﬁ'ot‘l\@'f THEANVEMQQQ f r om
tﬁglcally 12,000 to 30,000 or nore Flcally fro

W 23ageeqispolnustharsdispension q@am @dsffah@abmmé [Using same

Cd?@ "ctf—ﬁcl’éﬁ@d %QréM thid &yﬁﬂehﬁarnecﬂ r%bﬁl%ﬁmd Withi e Hlkous

been found t hat ag ueous p yu ane |sperS|ons
POMUEStHARR dISEPféth\FLf [tye present tmrﬁ@rm p¥ibilgea feiatively lower molecular

h
ALY £4.18 WeigHp o VerR b8 nfBlucufaf e (VRS OREH Hr58s i8R 20,000 1o
20,000, iypiaely from AQ@0isi 43000, o6 mees hpisaly B 45610 th 55,000, or a

tmdnfthéP%OQr%gE'Mec&%&@MQW@hBP@X#E%&%% %&299%‘0‘%{9 0,000 or

I nven

fraee tmnc@wmnﬁ.@ao 120,890 hancomaarabje meiymefha@emmnears contained
%ﬁﬁ\ﬂ%@ﬁaf:@t%?ér%ﬁﬁy ¥ HaB AW beehFbid lﬁ@fé(@feb%@ Qol?@r%g%ne dispersions

base v eSIStIVIt t hat ranges
Fortaimng reletivelyriowsn mmlafevmdﬁmwreﬂhﬁr& pelyrers ney exhibit

?r&ﬁfﬂl&?fhﬁ?@ﬂﬂu? PRt :@é s t&@f{}?%ﬁétf&r %arﬁwg]éé'épémmatlon

out adverse
rﬁdbpéwe ireglectroniedeviegsn le iﬂms)qvmrmtm tivénaquensie pmuutmmne dispersion

a? e e%%rtn n\?ez?ﬂoﬁewlge%%tdeg.su%{amnﬁ Qfec%g%{gls hn Cﬁetected by

ned ran an | n
A¥ffenenild Saaonigg rﬁahormetty (DBG)H matersra‘snst,weo hase rbbsm aolumesresnstlvity

WRRELed PBHY PAPRP (G UM EENRNS, ofH BPEL3I:R 10 b WhBhr of

e aqueous pol yure ane ers
|diffesenttanyirgnmgets (i.e. hiemq@raipml hompiditf,cetoh witbout adsterskly effecting the

?ga;tgu‘?{gffi ?ﬁéérfix%’s{é Pmmtcfﬁg?m Gérﬁ?c%og'g?@t%r fbé béé% B@?E%siaiyity can be adjusted
matiﬁin o eigsidé efrihe aforesentionadsrange by dildigg ah idré@addife suoh as an
ITAGHRRSH 68e S of SORBIafo G R8Ref oithy bOPRY TN

[ Si@mte reactive group with a neutralizing agent
having a suitable organic counter ion, and optionally
(@R rihecaquesns polgunetanidispef sivhis mmmm etast twarslages: the

B e AR el W TRER B8, B SR o b kot
derorémated pmppimmrhapepdres!ﬂmmnmmmg cpempatredctiayts including at least
Sh RSl 8 s BBGhY Sl Pk S i pniy o e
[pradpiialy meiraliging the ishwanaMEddnergyomgwm a neatralzingadgent having a
SO TS A OREATRE), B o LSRR RS 500 g jcoevanate
|end gabupsrof dive lsecyaniatajﬁermnatad memlmnemm'ea ohait hermimading agent. In
h 7 . .
T Bl e’ e SeB Bopt e e Rior 8 Aldtbro by Bispersing the
arepobaser in Wrtto provide amaquasousivased dispersion, and chain extending the
prepolymer with a chain extending agent. In certain preferred embodiments, the

aforementioned steps within each stage are conducted sequentially. However, in
alternative embodiments, one or more of the above steps of either or both stages may be
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36&{;]'51. #g certain instances, for exanple, the
neu ral1} ing step may be conducted during at |east a

portion of the reacting step, the neutralizing step
may be conducted during at |east a portion of the
di spersing step, or the reacting step may be conduct ed

Bdhedin 3 vhﬁ@tzto.f BirBRInk 'bﬂﬁrg)r (?LE@E%F ﬂa?t '{r‘ é&‘bﬁgﬁ %Jf‘gne or more

steps, and varrations thereo eved
tgieps. t Incentaindostaneeswéir gramete, fiel nawtreliziegstep otayrherconducted during:

AL ST 0 R RN A 8D 30481 urn

tieas’_'ﬁamﬂicurgohtge MSmminm?ep.&gdhé ]Eaactiigatap eneyrind/ c:m:n_duc_;ted during at
TRt ot e SR e, b7 Befos PR S o
BPFE. i B et B BBt Bolan ot igoptained wittin

tthe squemishurdguréthane dispecidn may becestrdlied byadding atileast one chain

ref.erabl rforned prior.to i sper.sing.t he .
PINGRGNR709M, g fiedpaction oikure apdlar MRRTAOE the FimoNpt@bamine from the
rreduitralizisg pgeritdo abidyfunaibhalgregpsiyorn thenigoeyanaleaeactive compound,

U536 3k B IR o4 e, Evoror o o

| thessy metiods feractintroling enulsuiant welghg argpreferably peridrmid pridbr to

s B ropputieRi™ vaish A e el e P8 RO iigas proferably

efieptadybyausing a prickrasoaitbafentatio lofa tdrtiany aminé-based neutralizing agent to

[Q,Si at .l east one diisogyanate, at | east on
P BRIBIAR 205 58 feolinalie bl BB rapdifg hp@bop 2511 to
cabiopd trtohl/CD e Lisreferably frgmagbont 0.50pbiabbel 0.5:3 NYCAIOH.
term nating agent, optionally a catalyst, and
qpot TJE aTheyisacyemiateetetmindted pfremﬂyr‘hMS ;pmpareﬂ fosrn mgeaction mixture
stoi chio ric 20 excess .o e, at least. one , -
oM B e afie ARrEa e ms toret P it BoivRl. pt lsast one
pedoyahatendactiveeonipoliedi st n@riizing agartadstioneica thain terminating agent,

SPIPRENE Slabht SlE Poftbey raBNant e el arb i Rird aptoichiometri
lexaess ofithe dt leastyrandiisecyanateetativi @ the et ysadee difunctional polyol and

4663l B3bSnsSREn Yoo cambBind IeomTofich o Ghaome? which may
(cextdin dietigarscdndaurta finchioea grdups. Ihe(aibdt ofatesrst any diilsocyanate

di.jsocyanat e conpounds i nclude aromatic 0 o

& "b% 'ﬁ?%’ﬁpéﬁquﬁf"'a?tﬁﬁ ﬁé&ﬂ"gym‘ﬂ iMBLEPAR Fpaahoyt 70%do about 30%
oyt wesighit dfithe fee@tibromidura (éxdudiny saverit inregengne

di i socyanate (TMXDI TM,

J06181- tEisInqiﬁilhwl diii%tiﬁﬁamaﬂa'tpﬂrua?? Eg:mxdara&gmmd bydl?iphaﬂua or aliphatic
xane i sophorone diisocyanate and der,i vatj ves
lcnaten SuPh sy PEF BV IR loop i ariera R REHS Flatgvanate

i@ raNab&-rimidinyl-a0sodBhAts B-isBSfanbitRi®ficyclohexane isophorone

-t ol i 2, 6-t0|
@gﬁy%pgég(?%ﬁ) gﬁ& g&éﬁ\{%%&gs’ the’na6of.t tgtrgrﬁgﬁyi?ége %&iégcggxggﬁtwe%(amethylene

Lﬁihéﬁﬂh@@ﬁ?ﬁdl) ancPasHvamldihbapE Y 4-ichpeaisdsyanatéM B-toluene

4" di cycl ohexyl net hane diisocyante (HL2MDI'), benzene
ﬂ,nsowaga{esl_xsp@bgranaﬂwsowamﬂiewﬂ%qnﬁw%nyl@oedw& heapy dgocyanate

7 = __. ol .
ARSI VBT AR 4 PR 1 eyt
dnetbpetrylat -6 napbibelenediigocyagaigd i), pehenylene diisocyanate (PPDI),
trans-cyclohexane-1,4-diisocyanate (TMI), bitolylene diisocyanate (TODI), 4,4'-
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di ? eﬁésnethane di i socyanate, 4,4'-diphenyl dinethyl
Ali | socyanate, di- and tetraal kyl di phenyl

net hane dii socyanate, 4,4'-dibenzyl dilsocyanate,

1, 3-phenyl ene dilsocyanate, 1,4-phenylene

- dil socyanate, the isoners of tolylene diisocyanate, 1-

rfT'F %M”i%é?z’%é’f gc 4! <ilélz %¥%ﬁﬁ§'ﬁd}'ﬁ§§?¥%?thﬁ% diisocyanate, di- and

defirsalicyl almnyfﬂnélthéne Hiidooparaé, 44 ibemzyl diisocyanate, 1,3-phenylene

neoanae Balene Sy na e Meratiere of taiena disepsnate, 1-

FRGthPIEDJIRSS né‘tbb?cﬂkfm&aﬁé es6-dii 5@1@@@4@:@%@ IMeREne, 1,6-
di. i sgc anat e @g di i socyan WZ y

p’jélﬁ?qy G57194 ﬁélﬁglmetp)gtr}eém Hiol,sgcyanaton'}/ethy} 3-isocyanatomethyl-3-

bsHcyBRatd- 145, glthﬁ@ﬂ'bﬁ?éﬁio?ﬁex% %Hfénhatéd @h& PRSHMRBRU/iisocyanates,
hexane-1, 6- di i socyanat e, dicycohexyl methane

o sBy i speanp S ABRAes, 40 dhoSHATpIaRReBY! PRguorosthane,
Qéthéfhéﬂﬁ@xﬁbutﬁﬁéyla@élk%c é?ﬁtt@%mé?\e-1 4-dnsocyanate hexane-1,6-

aci d- bi s- |socyanatoet ester YI SOCY anates
@diﬁ?%vaﬁﬁ‘i?gd'ncbé%l@'i@%mﬁmaag@staﬁyaﬂ%te @@g}ﬁeww 4-diisocyanate,

bty &%E%Haw ?H}Hahg afidHid-eeyMaRIethyl &steP NP polyisocyanates
onet hyl phen di 1 socyanat e,
@Ostam'eg taqc v%h%,lp@@n @@m@r suchuas. tehipamathylehenybtcgispe/anate, 1-
b g e
d#lls%qy@g)aﬁat%ﬂfw-swtalnm polyisasyarates gaiobe ebtamd for example by the

I
U il SRR SR Sl ot o
@ihysisexydingkd sulfids. @theycpmmiany digcswenates mclude tnmethyl
:He aﬂbi%ﬁ%@&%ﬂg ?Q—edllsgg)iﬁgtobtjfgnreﬁ diugocyanatodod%cane dimer

di 1 soc socyanates wh
é@fém@@ dfisncyanase, anﬁir nmtfy oasksd B@Ylsoczyﬂogtgs mhiighrirovide for the

F?&Wéﬁroﬁtoti’ @Q@érosgﬂ{klrg‘ﬁmr&haﬁémr' dxa ﬂe\’ bfhGc toylen]g diisocyanate,

di 1 socyanate, or polyi'socyanat es r eact
@mﬁ‘msecymattqeﬁ paTHn tﬂas:tedl; é:ftaxamlebmtapbenoigdemary butanol

?HH%HIJE @g%ro%&f ?ﬁé alocy Qr‘?atgél 6‘5\@ rﬂ?bb%gl%gﬁli alone or in

bove nmay Used al one orin ure
@gpixtre. enbodi ments of the present |nvent|on the at
| east one diisocyante conpound conprises

40619 dn certainrembogimgnte atthgipressny invention thexaligaat pre diisocyante

&gﬁ'@r ggﬁ%%ﬁses%g%[% n@%yl%@édusog aaﬂa?é mﬁblmk(né@ufactured

Oy riyteratndustries,tthe. of @est PatersoroNdgr Toe THMXE) Bhaiag besised alone, or in

Gﬁ@ g?%ﬁiegﬁtk@h o%% c{rEﬁ’o%? gk% %ilé)q?,ggnatgg E? A%:&S@ S%s those disclosed

peefier kthgsaembedistentsa bbleasiGibont 5@ Mangvﬁ Y orgreatee rpreferably at least

OBl 4 L G PRt R JIBR A s som

itotat Wweightsfdhe ahleasbdnerdiisocyanalel coapountitCiheveact®d mixture, comprises
[ wAs nmentioned previously, the isocyanate
term nated prepolyner is prepared using at |east one

£ E TR o B B By #Plevared
using s lemst apa pblgoloThedear fpudyoli ashusad hereip egfarsdoany organic
%g%gggﬂigng% urﬁrll:%o?rf% a%rylxﬁ %?'ctzupsr}ﬁatp aqe)égba% toP I‘Jéc{nl;EWlth an

isocyanate group. The amount of at least one polyol within the isocyanate terminated
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%%m prepol ynmer may range from about 65%to about
3 i ght of the reaction m xture (excluding
solvent if present). [0021] It is preferable that the

at | east one polyol have a M, or M nol ecul ar wei ght
that ranges from about 400 to about 6, 000, assuming a

%Fe ﬁ\@?ﬁ%&%ﬁg frdm abbut tto 9%86 7?%’1@ %%bﬁt BN Rction mixture

s tangl ng F om
damludlugaplvyni ifhptesert).di ol s and triols and m xtures

t hereof. Hi gher functionality polyols, however, may
d0821]belt isspreferalile thad trangll least @se pblyokhave mddp enMs makecular weight

SR PS54t RGBS S BB of 2 et oo

qro!)mlmbmﬁgi n‘fat&culaswelghts olgingrfeinh a0 tof @om;lp@ttimwy include diols

Pol |
A Bl Bng Rl B nd ol o G RGBSty eelSs PiswEedrsmay also be used,
rfot gi’ardple Casadmmh ebmpshisis ﬁﬁecﬁﬁlhmfei‘wm giolsc Othe poiyo!s may be members

10 67 e ChaPifal cion oL RaEE RGO L7 st 11 iee'in

qodmxrhmané forgiu}a:uehsxl Polt/emerepclﬂydl@bvprcﬁwyeb@used include, for example,

t
AR SG e tea Bl broGUGS B o Sare alophols ven as liylege alvcol,
tmepylemglgbelf diethiylege gg&bi , iabpaiyl g gfcsf 1eMBIthediol, furan dimethanol,

s or thej

X C@'ig;(g ar \ Egﬁfgﬁmgpgaﬁuyﬁpraﬁ)% q{)gen{aerﬂﬁntoly or mixtures
ttﬁé@:ﬂht\rhml rﬁl;&:artﬁ’ﬁ%’@@dn@ %s@éﬂléllyﬁﬁcfbrlbbkyhchéc;ds or their ester-formlng
merization o | act ones, . for caprol acto
|‘f? %6?1‘1"‘1% iCEAM etsh‘c%!”ﬁog‘ylﬂf'cr?ﬁﬁ‘ anPé“gg%%s ortagir me[“@t!)?%‘]ers phthalic
Relhyeitidesr mﬁiew ﬁeraﬁntﬁélat@axpd%st@@%thmeh %sieh@b@lglmehﬁanon of
gbtalneqé%/ PZ%%’E r%merlzatlon of a%oeglc oxide, fo
?(%f%?se or, W pelpgiane dP&BSﬂP@ﬂ@”d’S’H pgjyol may also be used
hydrof uran or b ddi tion of one or re suc

HFb S BT Rals Mhichimaynd Heachngbe BrogyRts SPRRRELSY the

vihyerieriz2tiby bea %ytﬂi'cmidg; fop Itésamb@neth?llew ekide Shrepfi¥hetRde or

| ne

qg%?&dﬁ?;p a8 r}{y)ég% gddlB@‘h pfacgmrﬁpqrpﬁ%cla pXISp% %@Mpng&ional initiators,
/fdlddzianﬁm@' wateK @filigHeyg R, o pyierie divdol, Nﬁkﬂhylene ﬁlycoi cyclohexane

PRl SR e PyBSmees svienhoul & B L dsionai

sxetigla) @@%trﬁi's memu@ pblyakyprésidriediols fand @idw, Ip@@@o»@étr%ne-
and l[% &g ene oxide to appropriate initiators

Ridiniagddriols ob Byt §1@I@B§%w§eg%ntlal addition of
mhwmﬁ bxdé bAA Fﬂfpyleﬂb loRIAK A6 @bpfo?ﬂatewfétb@rar@wmém%ylene

suita pol be found or exanpl e
ke QoI Sobtbibed 41 Rolymetzaian of edapyera Fher Reafyples of
rse.ftsme%g:olsrmb%se ﬁﬂlﬂdr Rk ¥xahPIRZ2iR1U. 1S FeRINAITRTY, £33 Whith is

enbodi nent s e at | east one polyol is a di functi onal

prchyrgcprate ﬁ'ﬂlhé’sfe@fe@&l"? ﬁ%P@t"SWf unctional pol on S

n de ol yet hyl ene ycol Iene ,
' %Li a&e%@tm%fﬁﬂ?ﬁ#@ﬁemmg 5 @Qne Dgﬁf&' %%c? @P@%ﬂna' polyol.
tEhehfids dMRiteble RFuNMioRs! pd&ﬁbld‘iﬁblﬁ@é‘ b eth?leﬂ@‘glyrcan §6I§'propylene

SR 20V e aeaSh (7 IYFGh A RareRgEso! wher the M, or

qw,m%tba@ﬁr ﬁélgh?@%be@ﬁ@f%ta%ﬁt 460 Bhibolt 6600. Jh @BHER, pr@férred
rmr e prefera | east about 95 wei ght % or % &f o
cﬁ'p@tﬁa\,p legst one difunctional polyol comprises at least about 75 weight %

or greater, or more preferably at least about 95 weight % or greater of a PPO having a
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6471 USA nol ecul ar wei ght of around 2,000, based
Bﬁﬂ'ﬂt total weight of the at |east one polyol in
the reaction m xture. [0024] The reaction mxture
further conprises at |east one isocyanate reactive
compound. The term "isocyanate reactive conpound” as

rein at es 5 gonpoynd hat.
P ESUT elont 87t 2000 ket LPBE e tl=) WeihfRY e 3t 1edst one polyol
fionkee reactibm tixtompabl e of form ng a hydrophilic ionic
center when neutralized with an appropriate counter
i [0024]Th'éhéit‘edc&a$ tnmm fhﬁmmﬁfpir@eg gia64dt bRe RRBPENINI rd R tive
present w cti o m xturec{;excl u

hi.n n
T TGO BFoCYBRa BRI P EPG B8 e hpin relates to a
PEcRsIUNY that o@ntasm varborylatbl &ilRRAte! qu)érq&m@@ é’rﬁm@%rﬁbﬁonahty
nunb ? soI i.ds rangi ng from17 to 22
o?apR%[WCS r|"H“Q "PEB%IP ipniq EROtRIWIERLNEGHr aléﬁedl"@@sﬁn QRPéOP”ate
| SRR . eT H@Wééét%n@ ROl ré’!ch'\ilé Ebrﬁﬁ&ﬂdﬁ@?bé@@ﬁttvﬁthm the

ternlnate Ere O%{ %%% range from about 4% to about
MR ( ql ang H"W&WQF%"?%B@BJF'%I?WtS if present) in an

Sé}hdtﬁﬂtsuﬁ'ﬁ:lelﬁ[ fb%ﬁ‘Bhﬂe ah QRSIuniter G854 PUFbrNAES FArRfhg from 17 to 22 mg

e t he | east one ISOC anate reactive
W la diig éﬁgﬁﬁd é’?'P ADPUNYQ At lepsiane IspcyanALe jeartiye campound

GAMP 1Y iBd&yanste! téﬁﬁlﬁét@d p?épdlﬁﬁér' rﬁé;yranéé fr8f aﬂﬁut 4% to about 6% by
functionality and_ at |east two ot I socyanat e

rEeight QféthFE@GB%“ %@Weéﬁx%'ﬂﬁ)wve%iﬂﬁﬁ%ﬁew)am no, and
S ndary am no ups. | socyanate reactive conmpounds
dﬁﬁ?ﬁ n'inrf&rt@&%%wﬁ@%wtm\%ﬁ tIgast gpe Isps¥anate regglive

RoRfURARicBRtafts érhét:di ARRYGR bR UPISAERRE @tc‘éﬁbcﬁylﬁ&o 's.M!FEFHa?e or tertiary
i ncl ude carboxylic group-containing diols and t

f%?‘”@)f‘él??ﬁpﬁa"ty amh 9696%31%@&1@5."5@0&@9@% re@pfwwom wghaas hydroxy,
@hind, anbsecsriddry Sddrodss. VYQ&Ey%nﬁe réaawg 8/@BuAds

0C12 ‘al kyl group. In certain preferred
é%%t?dmﬂ@ eEPOXYlicgraups Whish mayrhe ysed iy heareparation oflee isocyanate

aemmRsRd FEPBNHSe ndilt 6@5&%&’ %;io%p%ﬂfa%ﬁb E‘iglscﬂneltﬁols for example,

dlnethylolproplonlc acid and/ or dimet hyl
Kiydre%yalkappig acidemhshe fPF’é‘F‘ér ably, the at |east one

i socyanate reactive conpound conprises DVPA. [0026] In
alternative enbodinents, the cdrBH1ic- containing
diol or triol isocyanate 30 reactive conpound may be
i ncorporated into a pol yester reaction with a

di carboxylic acid before béaﬁéyrﬁgﬁﬁporated into the
prepol yner. Contenplated as thel functional equivalent
of the carboxylic- contalnlng |8ﬁ%%$nate reactive
conpounds may al so include -

where R is hydrogen or a C, toCy; alkyl group. In certain preferred embodiments, the at
least one isocyanate reactive compound comprises the carboxylic-containing diols
dimethylolpropionic acid (DMPA) and/or dimethylol butanioc acid (DMBA). Preferably,
the at least one isocyanate reactive compound comprises DMPA.

[0026] In alternative embodiments, the carboxylic-containing diol or triol isocyanate
reactive compound may be incorporated into a polyester by reaction with a dicarboxylic
acid before being incorporated into the prepolymer. Contemplated as the functional
equivalent of the carboxylic-containing, isocyanate reactive compounds may also include
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8471 USA those isocyanate-reactive materials that
B4l HS&n acidic functionality other than a
carboxylic group, e.g., a sulfate or phosphate group.
[0027] The isocyanate reactive groups may be
neutralized via one or nore neutralizing agents. In

rtai referre the neutralizing step
B8 B IS oo T EAR ot bortela a8 A GRBFIonARY ogher than a
ncarboxtlie uourg etd), Hsultatel BEphysphBRYryup.it s bel i eved
that the anount of neutra?lzmg agent that is used is

| [o0Qv] alhe isdcpdriR€ Fattivd HRUBE HRALE Mﬁﬁh‘ie%tJ‘@Bﬁe 2 o1 more neutralizing
di s S In this connectlon it is believed

CAGEE 2 ol arblartad abasip B LR el eIRNGeR I coDAalEGPrior o the
pmlswérerngtslvéﬁ Wihfid flst uﬁteﬁeinms be LM b?fhe'b? Ei% béllé%ld fhat the amount

dIS erS| whereas too neutra

utrajizing agem dhatiis usey !§ pf@P@ﬁ%m in afrﬁ@tlagrmﬂﬂqwﬂus polyurethane
rkﬁ%'%e(!y hZ'Ir'i‘mrslgorﬁQEﬁEn ﬁtﬁ@%@ﬁgvem%t rtcﬁf‘lgn'ﬁ 14 g%}l’gl'n may result in a

to about 3.75% preferably rom ap out
WRigt salublsqolyamar tharvields a pelvaier solutiomiathasiharpa dmer@lon whereas

ab6 WittieZheritalizatioR insly resfin Inth uﬁs@ﬂﬁé HBBe:@o?ﬁt T'ﬁ@ amblint of neutralizing

certain preferred enbodj nents he anmoun

aresentygay snee franp abouts). é‘if@émab@tm.mrefnrabwmm about 1.9%
rt@&ibbuﬁ@?.g% 59d hibréﬁfréf;é?ab froth Shodt 0% % Qb&h%@ﬁ B by weight of the

cont ai ned e i soCyanate reactive conmp

dgPelan 'E'XFHSQ’( .'rawﬁlmerew emborimaats. im(anymmi of reBitralizing agent
RSES 29HED tsas%fﬁtf?érﬁ?&féém 5%Ut Birgl ?05 HoH?'?“ B’f {F%%[c%rgﬁps contained

tertlary am nes such tri et hyl am ne,
thie thejseryanate r ea¢tw9r<:@mpoanﬂ n §wtahi¢1 oemaifying mbutsymclude inorganic

| t
g cuth 84 e IR ARY byl Borgoe] BMar pPRL i o
diethylagine, ¢4 butrbaming, ml@e%tbvilctbwqygammenmoao elyhdiButyl @fine, diethyl

o0 i, ol e 5B PISHEBITRHY o rtr

|3NIBes F'éﬁrhai’pe("éﬁéhﬂ‘eﬂg ﬁ’lﬂ:fcﬁlmvﬂemcamuldae neutrali zing
agent conprises triethyl amne. 25 [0028] In certain
preferred enbodi ments of theRpMes&lt invention, one or
nore chain terminating agents pray be used to cont,rol
t he nol ecul ar wei ght of pol yuret hane pol yner

contained within the aqueous p(ﬁ yur et hane di spersion.

eRrahRIK' D RE Rab® H&E e.rh@)é p agt& Isﬁﬁféhg '5?%4 Cito C4

range from 0%to about 2

Gysopyaikdigsenp. I cegein mﬁferrﬁdue@q@ﬂénmtaﬁhqnemtcaimab@lent comprises
Gridthgitapniaout 0. 8% by wei ght of the reaction 30

m xture excluding solvent (if present). In certain

pocisyr g @eﬁéﬁﬁ%fgﬁgé §m5558|?n 6MAs res@ﬂ? ﬁ@%ﬁtﬁﬁ one or more chain

neutralizing agent is prior

{IPinaingiaggnisyaay be tlﬁ%d @rﬁmﬁrpf 1be majecuiar waightiof aelywgthane polymer
26fBInekVathid ﬁ'\eaéal@lﬁgué @(glgl%l%{h{j ?ﬁkftr)gf'é?orf S alﬁgl%ltof Eﬁé?mermlnatmg

about 2 to 50 I ni ng 1socyanat

grsRiFyeI mayfange fiemdl% to abpeil 3. A¥sprefesatly &'szﬂbpyt 0.3% to about
1.25%, and more preferably from about 0.5% to about 0.8% by weight of the reaction

mixture excluding solvent (if present). In certain preferred embodiments such as those
where the neutralizing agent is added prior to the chain terminating agent, the amount of
chain terminating agent that is added is sufficient to react about from about 2 to 50 molar
% of the remaining isocyanate groups contained therein. Compounds, particulariy
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-10_06471 USA nonofunctional conpounds, such as those
' g hydroxyl, am.no, and thio groups that have

only one active hydrogen rel ative to isocyanate groups

are suitable chain term nating agents. Exanples of

sui t abl e nonof uncti onal chain term nators include

AorRufBRaohunp T, Sl sRLAGRR cbnlig PR rpo, and thio groups

hbateravemly enesanitive shydmgeue calativieyto nwcmaye gldupbatd suitable chain

m nes suc %q?% ﬁm TI;S,UétaBIP @“&q?mf‘o,ﬂﬁgbagﬁﬁgpﬂpqtgﬁ include

Qarnfﬂné hlb%ﬁols CATRRARI BrivB Y & sacatddnp afghaff &ligjclit "omatic, araliphatic
ganlc}% sattachedtothe nitrogen atom cont ai ns

glespe me@a?%q'aélv Bfary glirpalia wweﬁlse%ﬁ gipylamine.
@&%U@E tcéntahhib %hﬂa ta?ﬁ A& Pﬁiu’p@ gr@ﬁx%?ﬁrréao Gt %?e?erred are those

but yl am ne. er and/or during
@m%@% whareirat '9?% ;96? QFQ?('T'GI gEouPs aH?@lﬁ@’rtQ éiap pifogen atom
\WBh&ins GBStePthafily &rﬁ&‘?‘b(brﬁsﬂiﬁ '&QHQH g?éfgt%@eﬂn%o@i%ﬁ% R chain
provi de t he aqueous | 'yur et hane di spersion
Aemrinatingragenh Fomeriaes i "rf@ﬂ!é?féiﬁ’? present may range from

gbout 0.65%to about 1.05% preferably from about
00259, (Aftex gpaior dugingthe sten whergindhe prasiolymer SRixiER S lispersed in

Qva‘?eé}%ah@ oPRiH ct@an@-@%\aﬁum&@gg% xQﬁddéBetorp?é\%é @»B a‘ﬁhé&h& e

Iudln 15 sol vent and water (If present).
éﬁfhamﬁ @pReTsion. diBamiaushpkchainexteniingmaodtt pcenssnhmay range from

%bﬁﬂ@ 659 t@%aht 1. bS‘% bl%f&ggl?ﬁ'ohﬁab%ﬁftb'ﬁ%eﬁtaﬂoﬁt §%284d more

from about nol ar remal ni ng,

iPsefetabhuirem @P@H‘p@gg%rw abﬂ'éfd) %é Pan?igflt@éﬁle reaction mixture excluding
BRERt &d RaLE Uﬁpr@gérm SInGRRGR ;ﬂe@fred lo frﬁ:%e intéMis, the amaunt of chain

funct i onal groups hat are capab acting wt

eslEEgngAcest thehsyaddaf is Mﬁmmtﬁo FRAGH fmlaboum%io w6 molar % of the
@éﬁ\ﬁ@nr@f |§mné@ %‘GC{ pCOIRRAIRG inPbin, Eﬁﬁﬂmrﬁfﬂextendmg agents contain at

%ﬁ%:n ext end I nNg ents cont ai ni ng at east one
t Bvey funetignah gmmﬂzﬁt@re sanabis@frpadingithgsocypnates.of hey can

Rehtei KyirkyRtiRE, 8 arRingghSupsal Sh? é&l’ﬂﬁi’ﬂéﬁérF E)?Hn%@fﬁr'cﬁaﬂrextendmg

het er ocycli’c primary am nes, such
@PErIRH9Bl2HIG &t lepptainghasisi ifogenGlomars forwwmlmono- bis- or

%b%fk@ﬁﬂét@ﬂ"‘aﬂﬁhat”‘ c&cﬁ%‘ﬂ?ﬁ’ﬁﬁ daﬁﬂn%tf@%? ﬂle%@%ﬁ:_ pYi rpéFy)é'm:nes such

di et hanol am ne, I et hanol am ne

as &-matol ﬁmh?élolamim é%rew @Ie@an@nm%mnﬂ@ﬂimc@mme N-
‘?s%‘f:%bﬂ di@tHanB%HnHe b m:&h%k&‘h?rﬂb%d@%tﬁéﬂdﬁnme N-oleyl

dii sopropano m ne

a'ﬁi am’aﬁom-éiﬁaﬁ!é d'qtham&wme %ihmdﬁie@ peganiubed fadly amine, N-allyl
Hréﬂﬁ’édﬂlarﬁ hb Slql?ﬁéiﬁﬂ %éé}ﬂbﬁ%mlaﬁ:ﬁé! CN-%WM #sopropanolamine, N-propyl

di i sopr opanol am ne oxyl a
ﬂll#@nﬂp@qm@me{Mbytydjdw@propanolamme C-cyclohexyl diisopropanolamine, N,N-

Riethsld hiﬂéylg‘hildl% %Iﬁkﬁﬂeﬂﬁ N-'Hté}hoi'}l SLRAyridine, N,N-diethoxyl

%R%%wfeln @tn\aﬂwl-mmv(ozylrtydramedﬂ Nfbbs {Rehydroxyethyl)}-N,N'-
S M BT BR AR 1L 17 B YR Mrtod

BPuRRs pHeft asipiepoXyiated imating disithanolemine,| alsp suphirompounds as N-

W%ﬂﬁo&%?bﬁpﬁﬁn#mmewqg%nﬁnﬁbpﬂENg@ydlrﬁgfhpleethyienedlamme,

N-(33aminonespy d-methy! etbangiamine Ak+Hbisr reminopropyl)-N,N'-dimethyt
WirVierRufinfirs, ATNIBRY SRKirc b - Sb B! N-(2 -aminoethyl) -piperazine, N,

N'-bisoxyethyl propylenediamine, 2,6-diaminopyridine, diethanolaminoacetamide,
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et hyl enedi am ne, N, N -bi s-(3-am nopropyl) - pi perazi ne,
NG 1 EBAnoet hyl ) -piperazine, N, N -bi soxyet hyl
propyl enedi am ne, 2, 6-di am nopyri di ne,

di et hanol am noacet am de, -11 06471 USA

di et hanol am dopr opi onam de, N, N-bi soxyet hyl phenyl .

SUHRRE B Hareo ot K R:s e bIRperH gseryiarbazide, N-bis-

madyb;riyﬁmthﬂ seﬂqn@arbamde p p -bls—ammomethyl dibenzyl methylamtne 2,6-

BRI i Pilemiaprie Y- S ORTDIRREeA ot Mo NG Rrererred are

th?n;ﬂJ’HnB@ tieHt @BRBIN tﬁ‘é@ffﬁ’ih@ grétlpsS %Emﬁm Hﬂaﬁcdrﬂfddﬁ@@ intlude
et hyl ene di am ne 6- hexanet hyl ene di ani ne,

and
ethylgne giarune, - 1n%%ﬁ§ﬁm$iaw?%é'amiqe@@saé]1 Qﬂﬁm‘imthméntane
reaction mxture may further conprise a cataly to
JRB38ke nOptirnally,the 5%0“9% Huxtpeay nﬁdéther PONERTiESA catafyst to shorten the

evRpdi RBBich tirhde Irﬁﬁ@é’é"&m%dnhﬂﬁtsc HePnisint Bf ﬁt‘é%ﬁaiﬁ# bfé%gnt during

the reaction may range fromabout 0.02%to about

ofhe ppagtien é’EﬁVaﬂﬁ%FFP@bﬁhwt 0-08%0% abguth88 fh, CP’Qf?%b'Yaffﬂin about 0.04%
fIBfa%oQ!" @bmaahu ok Breddiably ffdnPasi b05800Itatdubé. E%%by weight of

10 the reaction m xture. Suitable cat al

ithe r%ﬁféwﬂ |"HXtHEPs editaklectatalysts nglugedin haised majerials suic Sas di- ~butyl tin
‘Hvlb@#ﬂté‘tcﬁmutﬁbgﬂéﬂrw}'n§ teinade, Bibl tﬁ:@p c?ylmercapto acetate) and

tlanS I sooct mer capt o aceta

cﬁlwvlinlelw&ﬂogtyl@@@ef@ |ama|t@acéa)oateanahutq f(ﬁk!taUatCéta'YStS include
Sbhiaby QHH%E sﬁh'ﬁ E@@A‘BG@ %lbﬁ%ﬁ% rfaﬁ{lﬁé %ﬁs‘r(r(]jlmethylammo ethyl
am nes such tame ene r'ia

kﬁtgqrd., np@[tawﬁgmlﬁw@y@nep}an@@ﬁéipﬁu phenol sa dlmethylcyciohexylamme 2,4,6-

U salt,
PRl Al ghyr S el
timgthy amwmpﬂmeaﬁinmﬁ-éttnw)q; [ad @miaNam 3eits. Most preferred is a di-

Iy intdithSdas catalys ™
nﬁye in Iam te c?tg ytl %uhe )?gt%A CO r1|2 an}annuéactureg bgAn' Products and

s%mqrelcal%@p rAdieaiomed Phs a d| but yl-tin dilaurate

catal yst such as DABCOTM T-1 2 manufactured by Air

F:peauﬁt Qptignally.dhe mastier miitwe, usefl tofareribeigecyamate feouafed
REPAYAL! Yombrites o‘?m@%tr 'rr%e %R%MF. € e nidie EOLAME %y be added to the
ISOC anate term na repol yner conprises one
rf@ia@hcmnmwor exmnie tﬁ@dyséﬂsewmpstmﬂy epdodipnts wbere a solvent is
tked, fh%asﬁweﬁf‘séfénfgéd‘ﬁvﬁl ndt Plack ¥R RhEmic rt:lpreﬁgﬂaHétcoh%c?d therein or the
Vi SCOSI ne dinments where a solvent 1s
tlwygemeéﬁrtrme@tleé@rwlxmen Imthese embodimants, dhameunt of solvent that is
"RRISH FdySr ‘ﬁgé‘% ut 54/ t8'aBoli 2 4° ngrégéﬁﬁ%%ﬁ{ Spout 8% to about 15%,

t er m nat eg repol yner ese €

AvsuReregiretemblyfiemiabaut 10% taakid 178, by weight oftamTeastion mixture

%é(%j‘?régﬁ &t&g eo/ﬁe erag%ﬂ‘fﬂf%’&ﬁl’%ﬁ)ﬂ Li%&e:%bla i i'hclude but are

m:wem @Mdrogarbpn@ (e-@apentone ot bexane); halosarbions (eh@.. FREON™
fjamsit
14F etﬁér@@&gl, {?Hg,‘etbu'?ggrag’qgno r%%‘ng b Dk 25HEtheRethyl ether

sol vents i*n

Heligivor=)); niiriles (@gg CHsﬁMthIermatﬂ@WdS (fago beanzsyiflioride). Still

(f@%)ex’éﬁg@}gﬁo!g?rﬁ% if’?cg_nrﬁﬁt( Bl%iﬁ §\8t Igmteﬁlqb h[%ﬁht%{e!%e[)%ruvates acetone,

ek, heiroxa(ndu gB-imxplane ngthyliacetaty, @yg}ohemml)anddnetbvl@ﬂw' kgtone.

exerrp ﬂ?@ﬂ& q?cgtédne[ &%ﬁ&f&hﬂrﬁ' 5' nﬁﬂath %la:ml&;@ N ﬂ'fetttﬁ}ﬁﬁ pyrrolidone
[(hiMP)t ethylepg castmhete, prpyiepe earbonate naphthalene and substituted versions,

dimethyl sulfone, benzophenone, diphenyl sulfone, dimethy! sulfoxide, diphenyl ether,
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4- di oxane,l 1, 3-di oxol ane, ethyl acetate, .

c%%%ﬁ%none, and nethyl ethyl ketone. O her
sol vents, include dimethylformam de,
di met hyl acet am de, N-nethyl-2-pyrrolldone (NW),
et hyl ene carbonate, propylene carbonate, napht hal ene
nd subst i Su f

JefeoBtlcrs e ey SR s solrds e o S qusel piopyt ether
C(PGIRE’)y,I preb#lene glytd ro@iyllethiv/Aacetp(REMEA), 2ttt/idreeylydok ésopropyl

St LD e ol O B2 o

(a%a\@é\)z-embhydtﬁﬁ %c@ioﬁ@@tbte bﬁ@ prdwnéhe galcénh@dhyi(étn%) di ether works

but et h é) ene col et her ?_‘
%ﬂ%@ﬁ%ﬁrﬁyi E%/'ﬁﬁ gnu eéﬁ y be utasa! ’ﬂea‘t"re‘ combination
EIL) ﬁ@%@ﬂé&)tgéﬂﬁwen@tIHX:'ertSWb?éfeﬁerj efbbE&maAl, ife s'i)kt)vent used

not nmono ether). The solvents enunerated above ma
(FOEPrigeS Ny iy the%%m%meaﬁ thg) soivegh@ay e fenevest ‘H% dArying,

%t'ﬂ&fﬂrﬁ or bfhe? Ridafb Bripice8 i % STORE BRINSis préRrably rerr]noved prior

sol vent used conprises NVP. In these enbodinents,
é%ﬂ\?@ﬁfs'%ﬁpeﬁéatﬁmyét% a drying, distillation, or
her means enployed in the art. The solvent is

;SPQ:?r?dr alawrta@mw'rﬁemérthet@cua@% termingtedarepply@er aiepared herein
iHAs\sANEIGht PétctMage b fréh féswa%bfé RANBHLEPRA abbire. .75% {0 about 5%,

i socyanate term nated prepol ymer prepared herein
§%F’ljl§taﬁé(él%e"ﬁ?§‘§l@ wivent.ee i socyanat e that ranges

from about 0,75%to about 5% excluding

AB0R et m#gt@tﬁdv@’ﬁwou?imdbg]sommﬁnaﬁ»@tﬁdpwewwngn prepared in the

iR stSfRCiY /B84 th ﬁwé%@b&% Qggé’[deﬂ‘ébé(ﬂé%e B&%%b‘ufbtﬁ% dlspers;on

first stage is used in second stage to prepare t
J&@émaaeﬂeﬁmﬂmﬁ@r@n@m@ﬁ bpically Brepﬁ@dl I8 Gesyiable éeactor wherein

1168 FatediRslary &Wt@bwﬁ%hb'lrﬁedt wileeRhhd rddicRRAR 8 op fioﬁhl solvent medium,
sui tabl e reactor wherein the reactants are SUI

@oApYhesain heakegy barmnstesedda ta. and awap fioan e @amé n¥h9 synthesis of
ﬁﬁ@ls’é@ana@é‘féﬁ?ﬁ%&@d &eBSO? Pr@@réﬂlmd‘éﬁfe@qn AR ahﬁ’osphere that

y rom the reac nt hesi s
wawa%?reeimaaﬁﬁﬁ ﬂl&e‘atfgﬁ’l&?@ﬂ pﬁwater mtcptf@fr@a@tmwmxfure such as a

Qﬂﬂfﬂéﬁtﬁﬂ/drﬁn@{‘aﬂd@ﬁ%e Fithe rQ?étant@rﬁHfBezé‘o%eQr“neat" or within an

elimnates the i ntroduction water “into the reaction
Faxeoreardiennesaguenys hesed srintion dihs repsiants eaWespddadesiowly

T@r%dbﬁlﬁﬁ taérﬂ 8 sERYbAeh ?:ij&%gs) SRRt meofoﬁﬁhh&s&rép quickly as a "shot”

agueous and/ or non- agueous ase ution

(e2ieh wiges Imyh%@aameay@cajm {he reaptants are graduallyiaddgd ("grad-add”) to
%%T}e fifrC I‘l’h@ﬁ@&ﬁaﬁﬁ% e c dé‘a 'in Q;?ﬁ‘f)éﬁﬂl%'%r)ﬂer qflowever itis

qui C W Se nto react or.

r?éa¥e that thechautralizingregerd be agidad peien ty dispgesing the prepolymer in
Grvﬂéraqqf?é?‘ilhé tsB&/antaﬁﬁ grﬁﬁ‘é{egl eprrea_t%]_gméﬁé‘lﬁéﬁéﬁ'éd 'ﬁ?é’pr*éﬁolymer is then

in any partic

&l@péﬁe&dn evatWatTheﬁaoqyeu@taéernznaigd amymﬁlrw@ea rrpadu@r may be
td‘i’s FSREH W s @Rgumfll kWA R art Al %Trtafrﬂkf‘referred
ate repo

yanateterm nmer 1S prepare

@"&wamﬁs the reagdign rrdxlyrfels@édeqi P thatvater wmeag'tgb@%h aternatively,
Wa’té? May gf?uéﬁ RPN k(U aratthg Bis egmgr s BRferred that the

di spersed in water usin ues known 1 n
@erolyrnercb_e gdded tometenTathgr than ad ing water to the prepolymer. After and/or

during the dispersing step, one or more chain extending agents is added and allowed to
react to provide the aqueous polyurethane dispersion.
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@332?“ ts, the reaction mxture is added to the

h agitation or, alternatively, 30 water may
stirred into the mxture. In the dispersing step, it
is preferred that the prepolynmer be added to water
rather than adding water to the prepolyner. After

ggﬁ'ﬁeﬂg In %Qgﬁe‘uﬁ%réﬁﬁgg 'ag@%gﬁhé}gs qlltnelegt Ie%l %né rd} I%Ea%&?n%g ahB at least one
&lfuwtwa? priyelgemiona! gndiepti randtaptional |ce§aénstar@mdded_30 theseactor at

rRanyeRREraR 4o AhfoB6F pRGHRR] I RES Soontslf fls tpn heateo

o ope lor mompe t&mmdratsarﬂsvrangmg doch Tptoi 80181 Adtet teydssirad Eemperature

RO boisEBREt B Slendt T PGS AR B Rty s thon adueg

lie #teedactoo and Gwegnforlmnﬁ ateemnaeratsate&b‘tormgdr mbr:é teﬂgpe?ﬁtutes ranging
t t
el Took bR s AR /e itionge i he

iveighteh frrd NCID id fouhth & beebetineen alTand2.2¢ The edctords then cooled to

S D SPAS o P R TR A AT i gt v
ttﬂmrsad!damcmllmmdrtafmt fortal timé Fedgingdrops tOB0 rieutede! losger. The
e rea t or

K g8 g inter sy Aades ©dRe fadfoh Shd Elweitld rgact for a

TE@ ra@glagdromlrﬁ e 30 aﬂm tas bziongerade atsecoricerebtof, m;@@biﬁ'ﬁte amount
wed, to react for, a tine ran

3 a8 BT gbredonaus isartie oo BB Mo gprt 30 aBout 40% by
M&ﬂghtrmﬁlsdrdsl is atidmm H@ﬁﬂmtérﬂs bhibe Ifieg ¢éavtoraine thanl spved té the reactor

ct .fo m 5 t0.,30 ninu
BRGNS The et i AP a0 O s LA g higicispersion.
\Gaire is aRerp amdumnmmoawmhs itsragdraiud inaRe s8¢dHdNBadtb o go above
%ﬁgt 30 to about 40% by ht of solids is added. :
« Giee e dispersion sfan & complale.ane.ar 511 ghain gxisAding agents are

adged eRtleqbadtor & ihaicBhi2atd dranaVAlaRtor Wid Fba‘ié{f {d SrieCstmore
&gltatlon to produce _a translucent to whit

BRYELES rang@iirfaim S0¢aRe\E tor attmesrapeinatfmﬁbif» too” Bminyigs or langer.
tTg coRTERRY areUthén Eobibd ' SPEOIHE dofeGber 1o go above
40C. Once the dispersion step is conplete, one or nore

r el

] L ey RO (3 e G Priyer o RERerf e aqueous
Pelygeathang @gpe?ralﬁg justjgfa BXBO™ disewenaleris shawmaes falipwsng
from15 to 75 mnutes or longer. 20 The contents are
then cooled to 35C and coll ected. [0035] An exenplary
schene for preparing one particul ar enbodi nent of the
aqueous pol yuret hane di spersion using a TMXDI T""
di | socyanate is shown as follows. -14 06471 USA CH
"lk 3 NCO+ i wW_~"C + 1 COON
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further diluted to any propQfdehyhine The particl & size
of the pol yurethane pol ynef2pwpteowkes contained wthin
the aqueous pol yur et hane di} WH¥5 s |ess than
about 2.0 micron, preferablyAN &§&igan about 1.5

m cron, and nore preferabl -15

0-1670 FIO 1. Dibutyltin Diluarate (0.04% and 12.25

\SAHOC ~'., COON o0 -16-M\ \ ~~ 0 1. Triethyl
amne 2. Disperse in water 3. Add D -n-butyl am ne
4. Add HVDA A --80C for | br. COOH ~~/ NF1C0

O-Y/~-/]"1 / NHCO- OCNH VO NHC O 1INO O Il N 1111 /

[ 0036] Dependi ng upon the end-use of the aqueous

pol yur et hane di spersion, such as, for.exanple as a

| am nati on adhesive for electronic devices, it my be

preferable that sone, if not all, of the reactan
have low inpurity levels, i.e., contain less th 50
ppm 5 of met &£ coqt ing inmpurfjties. Ln these

enbodi meni s : aCtaent s -y qal g; re (on
m xture prefera onply with th ard purity oo
requi renents setxdy the electronlcs |nUﬁ%try Iy this

connection, the alkali net I_mpuri t ecifica ns
for integrated circuit ap Il‘%ﬁ?”gﬂ‘?x‘f(y‘gf’éﬁdllﬁﬁ t he
all owable inmpurity levels pproxi mately 20 parts
per billion maxi mum for ea¢h type of alkali netal and
| ess than 50 ppb total. 10{[0037] The aqueous

pol yur et hane di spersion di §cl osed herein may conprise
wat ef and é om about 20 teg aut Sy

[0036] Depending upon the end-use of the aqueous polyurethane dispersion, such as,
for example as a lamination adhesive for electronic devices, it may be preferable that
some, if not all, of the reactants have low impurity levels, i.e., contain less than 50 ppm
of metal-containing impurities. In these embodiments, the reactants used within the
reaction mixture preferably comply with the standard purity requirements set by the
electronics industry. In this connection, the alkali metal impurity specifications for
integrated circuit applications typically set the allowable impurity levels to approximately
20 parts per billion maximum for each type of alkali metal and less than 50 ppb total.

[0037] The aqueous polyurethane dispersion disclosed herein may comprise water and
from about 20 to about 60 weight %, typically from about 30 to about 40 weight % solids
wherein the solids content comprise a polyurethane polymer. The aqueous polyurethane
dispersions may be further diluted to any proportion. The particle size of the

polyurethane polymer malecules contained within the aqueous polyurethane dispersion
is less than about 2.0 micron, preferably less than about 1.5 micron, and more preferably
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064 USA | ess than about 1 micron. The nol ecul es
co%#il"h%’ﬂ therein are substantially |inear rather
t han branched. The pol yuret hane pol yner cont ai ned
within the aqueous pol yurethane dispersion has a
theoretical free isocyanate functi onal ity of

raxi zero. .. The RCosi the a
JoE e aRY Y iRt T oiaty R dRblenedne BT SibslBasially inear rather
dbarubrahichey. Ol)lge pﬂyuremaaféwbl ar cahiaitied MM meahouéus polyurethane
4,000 .c and nore prefera 00 .to ap
FispgiBas 3tedilcaules sacvanale finetknaliyio; BpioREsiply zero. The
ofs2asity biché hqnmwuretﬁaﬁe d@.gel@@mnmahgé %hﬁél’fbut 40 to about

n storage, stable an

3.%93@%«1 PW‘%VHL‘H BOR! UHigebest HREP sps: @nd B rwa%arably about 200 to

RGOLOYZODCpS.| mﬁedEBQman%fre bfhﬁ’era ?b%f*@éu%ﬁsq&a féﬁ?dn%bﬁl‘ént The
ﬁS(;Rflrane rom about -60C to abou C, det erm ned

Aygrinaee rdgﬁpemor[ wiigsainriorage siable andsfully dispersed within -~
I@I@é YU FhEdis | 'fc?rFé@c[eﬂd@B p@ﬁoc‘.'ld“@f tf?ﬁéasﬁ%t Tl &Yﬁé‘f)bl%\'etr?ane dispersion

pi cal | ['am nating hesi ves

it ienge ¥r§6bﬂb%ré9 "Gty a@t«?masfds:qr@mee 0 calrmory

4)] and marlc mat eri al s, yesters
i @ﬂh%&%ﬁoﬁ F P‘P\‘W@H‘@"e&ﬁ@erﬁ'%ﬁ’fﬁm 8@5?61 igypntion is typically
RPIdRd a%’ldrrﬁrﬁhhﬂ@@ﬁh@éﬂ?éﬁ in mﬂ'@‘ﬁflﬁ'ﬂs%l’@urﬁﬁﬂat&'vbg'dﬁ rﬁetai foils, e.g.,

%:IS er sing, nedia,, the_ conposition- can be nodif

NBim aRd BpiymekHs a%atergal%cﬂ @nedyesjers @ad lgw @wi!ﬁ'fw@bvethyiene are
Idmihateatb @hb%oméh gﬁa v&éacrﬁqﬁereml dlepcrd®y ﬁ.&rﬁﬂsrd%p%&?ng media,

can be cqnbi ned ot her pi cal |ngred|ents used

ithe GRfRReIli ‘?ﬁﬂﬁﬁ)@iotjif B¢ sv'tbl%mﬁré@r@ard ingredigats Wpically employed in

RorafldtRigZRhesives " PSSexafpid) Qhé‘gi@ﬂér%rong’ 'cSﬁTPQ'bémbmed with other typical
thi ckeners, surface active conpounds, oarner
fdre@ipats usgd in adhasive; GapRaslians sud as swingragenigeplapticizers,

2ERBRANIRY SEMOTidrh s, thiRReREHS
ag i edﬁ% o@émsa%éét r atS e vi g di %S{rfﬁgéa&ﬁbéféghg%g{% |gsngd efoamers, fillers,

Héna aganissietto ripvide, angdhaw eArpRgsiting. Rfmmheswes may then be

o el i Sy St e

Ve anethods: j Adter the a@’aﬁﬁveewmogtﬂgn dappeen ami@dde thepsubstrate,
COARARbYF &8s 4R &s.caﬂp&ﬁedléi%@@mp%ﬁﬁg Hneé‘ttddé or more

condi ti oned under condi ti1ons certaln
qlp%s

fRPPYatuses vp teabquyd867C Lmﬁeggqergmcgn@qu,mer humidity conditions

et @it piiddéfintdle aqueous pol yur et hane 25
di spersion of the present invention when dried has a

E@mlvdﬂé%w?@théﬁé yblwﬁeﬁ Béttai njaé@ %ﬁm uﬁé 9&9#1&0% p%%%tﬁé’ne

hm'cm ceftaln e
gisparsion efdhe pragent invention we@cqr@gtr@a a\/hasmvnlwnﬁerensﬁhgw that ranges

otk So®actihe 1@ BhAMER! IPRS G é}ﬁﬂﬁdﬁ&n@d@ier!ﬂasé%fuﬂﬂ fesistivity

addi tive such as an inorganic sa organi ¢ sal
Eambe @giustad within thefrapge ph@uta'qgéf@mgforwrvlgne@ Fange by adding an ionic

QU&B% st as ér'i‘m'b@a?ﬁ’c &iibery am”c'“éaﬁ ortcib%b'iﬁg??éﬂtth&goﬂ 18 W& aqueous

additive that 1s dded to th ueous pol yur et hane

apyﬁ@ﬁfsar@rfiiwsman gbthﬁﬁ%mg@men@ ameurg b Ipnicasiditiye that is
B&@écﬁf@tﬁb% BBOLK p@ytﬂéth‘éﬁe GEEHItsno;h ?’dgge'ﬁ%ﬁ?abouw ooﬂ to about 20

r ef er abl abou ed upon wel
Y y p

& Pseferably @lmtﬂmeta albn@tr H%. anﬁmoremﬁef@rwatwm@ Qiety abeut 1%
BQQ&:Euéxg} gpt &%%ﬁ@éiéorﬁé%hé{dl [r%"rélﬁn?hé’ iomeéo%n% &Abe 88ded to the

I'n an aqueous sol ution,
aqueous polyurethane dispersion neat or may be dlssolved in an aqueous solution, non-

aqueous solution, or combination thereof. The ionic additive is preferably dispersed
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aqueous sol ution, or conbination thereof. The ionic

FiUBA is preferably dispersed -16 06471 USA within
t he aqueous pol yurethane di spersion by agitation,
i.e., sonication, nechanical mxing, etc. Exenpl ary
i oni c additives include lithiumsalts such as

OF3, Li Cléll Li PF6, L1BF4, Li AsF6, and . )

E‘f' 3%2?%“5'? Yirethans SiSPRTAIAN byAgialien. Le sphication, mashanical
InfIXiAg &tc dEk@mbraw foRicr RIRVES FRIVIE litHien kakd QUdhnE L|§F380F3, LiCIO,,

houl d be understood that the present
Eﬁ?‘l‘pbﬁ%m h'@SFrso@n bibieb:9@)pe I1inmited thereto.
EXAMPLES [0041] In the foll owi ng exanpl es, unless

£30404 4 Therryantisr willleg Yustraied mg@rerﬁﬁt@butrareferamagﬁtthe following
(ENBm}aléé%utqpilﬂiuThelge (Mgt 588d et krShreSert IHvaRBAPE RPAY¥emed to be
G&PC) on a ters Alliance 10 2690 Separator System
BieeeEor o 2410 R and 2996 PDA detectors. Sanples

of the polyurethane dispersions for GPC anal ysis were
prepared in the followi ng neWPLEA 25 to 45 ngy

anount of the aqueous 'gol yur et hane di spersion having a

[on41y \Amfgﬂfpll@mng spPPBies ndntlessystaedpthesvispavejelt gvatage molecular
#RMgnt SATPLAS ¥htaingd b?ske%lu@ﬂﬁ‘éﬂ?on@gt th)Q CHrBé ARYErs Alliance

st ock sol uti on, gare un itatio

FPH Sﬁﬁgrﬁ&ruscyssqm pormc@datﬁéﬂ Péran@@eaG F@Ac;lﬁt%ths Samples of the
9@&9%@1&@6&&% ﬂﬁGP’@ﬁnﬁks?Qw@Fbaﬁr@SQreHrﬁ gthﬁov%’q%anner A 25

vials usi ng ectronic to provi

{049 "mrﬁﬂww lhﬁo?qm@ll% enld@r@ma@taudme@mmham a shlid weight of
aBprokinPteNABo4 BEE cfﬂlrgéﬂl irft® Q?ﬂ'@. sQ%feSV:QIE AVRImll ?MBU?t of a 0.05M
usi n a sfowstirrin rate . vortex- free

MBM F stpck sglution vehigh was peaplarad unser agitationavithanagnelic anr bars and

@?Jt é:%ﬁlpié?éeg 8s$lnﬁorr°‘ mlagsr i ?%é%eligto tg%tm?‘?%%al% Hsmg an

feleétrpmame@e ta praviderd 0.3 Stetodt. Zr%weergm&omae@ncamratron solution. The
WEILEEN wab %axya k&SR IRl Sld?%@ﬁt"ﬂsﬁﬁ a ¥lb® Qﬁ-i M'ate r e., vortex-

nmeasur enents were neasured roo

{reek ofviarerixing, 2 d§+EAganl oPsalptigrdiron mheozo mtmajmas transferred into
o i B A 000 R GRS ol il Q4R
Bp\adéieuqfrﬂ@wﬂn tva@etermarp fedmalecuanwaig rams of the

di | socyanate TMXDI Tm (provided by Cytec Industries,

[GQ42] imlqpéglat%pﬁ\ewﬁe wgpsmsmwaggrgmgn@qura@easured at 25°C using
iHre ok """ 220-056 (2000 M,
gglrg(procg{/l gr?gé%%z?cioy iol) (provided by the Dow
Chem cal Conpany of M dl and M), 30 110 grans of the

‘solvent n-nethyl pyrrolidinone (NMP), and 0.52 grans

of DABCOT f vi ded
by Air Pr oductct,rggénréh%érgm@j%ogg PI%!@I' &%@NM%E?}%?\?/{% PA)

glarmpRE SPGBat ure. The contents of the reactor-were
stirred at 200 rpm and the

[0043] A 1 liter jacketed glass reactor equipped with a pitch blade impeller was
charged with 211 grams of the diisocyanate TMXDI™ (provided by Cytec Industries, Inc.
of West Paterson, NJ), 617 grams of the difunctional polyol VORANOL™ 220-056 (2000
My paly{propylene oxide) diol) (provided by the Dow Chemical Company of Midland, M),
110 grams of the solvent n-methyl pyrrolidinone (NMP), and 0.52 grams of DABCO™
dibutyl tin dilaurate catalyst (provided by Air Products and Chemicals, Inc. of Allentown,
PA) at room temperature. The contents of the reactor were stirred at 200 rpm and the
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-17 06471 USA material was heated to 85C. A 41.48 gram
APdhtUSE the i socyanate reactive conpound di nethyl ol
propionic acid (DMPA) was then added dry to the
reactor. Care was taken during this step to avoid
clunpi ng of the DMPA. The contents of the reactor

were then heated to 95C for approximately 4 hrs. The

eatedglwasdieaterbto 8536 & 41vdB sramamoyntefdhe isocyanateaeaptive
chﬁ-anﬁHE B%étﬁ*lﬂlgprﬁﬂﬁﬂfc doid @& cfé )48 fA8n GA5EY } a8 ¢ tfdStior, Care

dropwi se I n nount provided 1 n Table
masdrken during thisi stepetd a\md dlempinguof dhe DIPAL hThe qmtmrlts of the reactor

t%geg ?{92‘ 1 (ﬁ%d hﬁ?fp} %!?&&Xlg‘\i% 4PIs u]f@eﬁ?rogﬁr gg%%?éeacgor were then

806letto MOEC kng thanAralizing agént&naﬂﬁﬂ a‘hdng I(m) wﬁlécﬁieﬂﬁfropwsse in

e arpupt ragidas Birghia e e maiesl was siiidbeds MRfen A this point

aRbefraak ohmtﬂrm;eeqirégocﬂﬁﬂeraua*etrahobéoaﬁlanltm@alcﬁfr andRept at a
prepol ynmer was _added to the D.I. water with

SYrpereiun rangsoelt’d 18EG°¢ hinhealing inzm gvenin 8 sealgd @la§§|c9etalner
a translucent to white dispersion. Care was ta

100441 g A A25.dispeamannt of idh walehwersraded do aﬁelmaék%te@ plass reactor
*éﬁh@\ﬁ/e&%h ah J)@eﬁhémé%%Hé bafM éHd Elt&\%&?é o EIt hﬁme‘:&@b&ymer was

ext endi ng ent 6- hexanet hy e diamn
added fcutha sn@fferdﬂltmwmgpe?% @@Opmpmh@vearzﬂuwutfs to provide a

%ﬁ¥lh9§|ﬂ tb White 2 PsmnT\r;\Kgar@' v?&eéﬁémrggurz@?rwé ?%?eﬂgcﬁ‘ltcsqu E?)malntaln a

for 1 hour, ter Ich 1t
&m@r@ttﬁa be{ﬂ@oﬁs’p Va7 0 BLesiuppap eolutiarscantaining thegthaduextending agent
. at
SRR R0Eng BRSSPI o amoun
Prayiges it Tiableuls tThet disperfien wasltixén lozatéd fo &0rOeeh hdlirCart® which it

ratiQ ht avera nol ecul ar wei ght for Exanpl es
Q@Sfoé%?q%l%l"g H@Y% -2-5 and 9-14 [0046] The sanme
f@‘ﬁ’ﬁ les 1 and E% above exce t that he chain

natariogs R@‘é’ﬁ(“esd? 1he BaHepUS ISRRIRANS Wete geasured
cele0fatad 6if shizehd dnd the eesiltd Ry pnawaéu #evable 1T Fjwee 1 iludbrates the

ﬁ%gfe&fghfp\égﬁgtegg gﬁ&shl"{ I’?@&Iﬂ f’agd Qﬁrllgﬂ‘@ %\Slalr%fg% g ad ? I r\]n%lghq ?or Examples

previded8.n Table | and stirring for 15 minutes and
prior to renoving the 300 granms of the finished
prepol yner fromthe reactor. Conparative Exanple 1 30
[0047] Al liter jacketed glass reactor equi pped with

Exampds bbade o-1pel er was charged with 89 grans of
t he dii socycanate di cycl ohexyl net hane 4, 4-dii socyanate

{am16)6 At ddnns 43 B:2vhpids 1 Gpt GV dibsivebaxcept that thedbaihnérasinating agent
Idﬂr%—'bu%}cl a\rfw\'léﬁc’et wg%t aecfdség% the peacl%r %ropvﬁse :H‘?‘he amount provided in Table |
and allowed to react for 30 minutes after adding the neutralizing agent triethyl amine in
the amount provided in Table | and stirring for 15 minutes and prior to removing the 300
grams of the finished prepolymer from the reactor.

Comparative Example 1

[0047] A 1 liter jackeled glass reactor equipped with a pitch blade impeller was
charged with 89 grams of the diisocycanate dicyclohexylmethane 4,4-diisocyanate
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td‘q%y??gé ctional polyol VORANOLTM 220-056 (2000 MW
p %‘Sw ene oxide) diol) (provided by the Dow

Chem cal Conpany of Mdland M.), 40.3 grans of the
sol vent n- nmethyl pyrrolidinone, and 0.21 grans of
DABCOT" "' di butyl tin dilaurate catal yst (provided 5 by

AR ByB TS okl B it BB, N ko ¥orams o

éhe difenttianal 7otyol FORANDL Me220e056 (2800 WMV¥ pblyfirepyidre @6@) diol)

Y LT T VN E KT S

chethylipygobdinores abiR1 Jrlamsadf MABCG ™alibutyi ¢in rdmmrca@aysi (provided

Yl PRERRE S oneaTiealSy nErdATENERNCBE ) By Pad tefippiutg, e
tchteI’nEUdiffthé reHCRE vage a?rréd bBZdWﬂpnﬁéﬁ@e\g?ée?éi%@ heated to 85°C. A
n provi I n a e

ﬂ& W se in the u h
o%r?"ﬁl“ AU ﬂrEe%MPé‘rwa%thﬁﬂ Rdtded drvAp thafegeiesi fare was taken

JBng KagTsteplto albig cfdnﬁblﬁ@ BCthBITNIPA Y TRE cHRERtsof fﬁéVr%Qctor were then
fromthe reactor and kept at a tenperature range o

Pesiedie 95C @U@Heyowma&emfg hisn The contents of the sragtas wege ﬁe@ cooled to
405¢ 3hB%e nétﬂ%’%g’%géﬁ%@}h&%ﬁﬂ%@%'&&{i dl%p\«he Wah& Emount

were added to a ass reac
@Eﬂwciﬁfblﬂ Tabienl. éfhesna@ﬂalaﬂamsmtadrfgr taminuesd Al thlslpchnt 300 grams of

vvat er Wg&)‘ﬁl Es "ri"'“ai‘r Q’ghef"re%’g)?é g’éh %{%?e%@er eg)]t nuf geg‘lqegature range

gf frema/ G ioaBOé’Cltwe‘raating 0 ahoven idiasyeaiesl ghss domtaneras
taken during the dispersion step to maintain a
{R0A83r & 45%7 lgedlmwrrmﬁt ofD.T.Waterwereuwided tad itdnjacketed glass reactor

LOLE kD end n
PO AR AR o oot B B S rer BE R mmetin e rrgpolymer was
Bhdediicsthersl. cwaterrwutﬁm;staﬂﬁn Zmaﬁmtrpg\(r) gv?rcmﬁ'iﬂmte’éab lgirela translucent

n t 0 1T.0r our. .

9Fofs SRRRRIOT R b TRl Ryl s Bfeitain o
n@m]amda bemws4qaco peem%e@ueéust mwﬂumtmmﬁ@ bf/me ehamree(tendmg
R BB eo Taaing s St 2 isherbion i he
eaoeat plovided BXTaKE esme dispbfapQlasTihen $B8ARdAS 80°C for 1 hour, after
wg arative exan‘gﬁ[ B an above except that the chain

ilhwas Aepled e dcabgelpr. am ne was added to the
reactor dropwi se in the anount provided in Table I
490 1Vareds Pipeeipsobiner astuegos pplutethanpidispessienseretresasured ,

BSRbIER & dbeeARE Bhdtihd g_fsnué area,ﬂbﬂgea M 5&1% grount

provided in Table I stirrin nut es and
prior to renoving 30 the 300 grans of the finished
prepol yner fromthe reactor. -19 06471 USA Table |

M@mp@}ét%mﬁn _gal i zing Agent/ Chain Term nating
Agent/ Chain tending Agent Exanple Neutralizing

fw30) FhaisambASEdMdrate BANTpIEX bBHK BitepfBi8Ntheth8Miterminating
agent di-n-butyl aminelwas added to the reactor dropwise in the amount provided in
Table | and allowed to reactor for 30 minute after adding the neutralizing agent triethyl
amine in the amount provided in Table | and stirring for 15 minutes and prior to removing
the 300 grams of the finished prepolymer from the reactor.
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120.29 0 11.2 2 20.29 7.6 10.3 3 20.29 12.6 8.7 4

479 UDA7.47 5 21.86 25.32 4.98 6 21.86 0 11.2 7

24.98 0 11.2 8 28.1 0 11.2 .9 21.85 7.6 10.3 10

21.86 19 7.47 11 28.1 12.7 8.7 Com.

Ex.

111.66 0

11.51 Conp. Ex. 2 9.03 5 9.72 Conp. Ex. 3 9.03 6.13
_ 4 9.03 7.37 7.9 Conp. Ex. 5 9.03
Tiabiegl: sVarativas pNeutralizing Mgeal/ GraimTatiingiing pdett/ BblairdExtending

8.51 Conp. EXx.

sity Appearance OH Term Average (cPs) (nolar
Agemplabl ecul ar | Neufraliaing/Ageot of Chéindferminating ('0Nain Extending
olynmer (nmolarj ratio) 1 0.65/@gém 596 7.47 3AgenB90
Vhite 2 0.65 0.30.58, 105 7.7 3bp2 400 Waite 319,27 0.2
21,887 7.4 35.2| 4829Bl ui sh-Wiiteggd 0.65 0.3 Z§18%P
B 79 34.7 230 Wwdee 5 0.7 0.24]4bgb79 7.4 33. 43¢
B ursh-Vhrte o 35,260 91,9387 U3~ 747
B ursh-vinirte 7 bg U 1197200 ] 372900 -
Fransiucent 8 2%2%‘15?7918—8 S—353~get fuk;fg ea
G0 701 ; 4I.gg8‘ 351 151305i t-str=Whtte 1172
8 28.1 0 11.2
9 21.85 7.6 10.3
10 21.86 19 7.47
11 28.1 12.7 8.7
Comp. Ex. 1 11.66 0 11.51
Comp. Ex. 2 8.03 5 9.72
Comp. Ex. 3 9.03 6.13 8.51
Comp. Ex. 4 9.03 7.37 7.9
Comp. Ex. 5 9.03 12.28 5.5
Table Il
Ex. N/CO | Chain Weight pH % Solids | Viscosity | Appearance
OH Term. Average (cPs)
(molar | Agent Molecular
ratio) INCO of | Weight
pre- | (M)
polymer
(molar
ratio)
1 065 10 75,596 7.47 34.5 360 White
2 0.65 0.1 53,105 7.7 35.2 400 White
3 0.7 0.2 31,887 74 35.2 182 Biuish-White
4 0.65 0.3 28,245 7.79 34.7 230 White
5 0.7 0.4 15,679 7.4 334 87 Bluish-White
6 0.7 0 91,938 7.54 35.2. 503 Biuish-White
7 0.8 0 119,206 7.8 35.3 - 2900 Translucent
8 0.9 0 157,918 8.53 35.3 gel like Clear
9 0.7 0.1 50,830 7.88 35.1 1510 Bluish-White
110 0.7 0.3 25,954 7.36 35.1 210 Bluish-White
11 0.9 0.2 41,438 7.55 35.6 340 Translucent
Comp. { 0.75 0 330,873 8.07 34.1 77 White
Ex. 1
Comp. | 0.85 0.15 52,453 866 34.5 690 Bluish-White
Ex. 2
Comp. | 0.95 0.25 37,803 7.69 35.3 774 Bluish-White
Ex. 3
Comp. | 0.85 0.3 28,441 9.05 34.8 3000 Bluish-White
Ex. 4
Comp. | 0.95 0.5 22,693 7.76 35.1 310 Bluish-White
Ex. 5
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10 0.7 0.3 25,954 7.36 35.1 210 Bl uish-Wite 11 0.9
0984741USA8 7. 55 35.6 340 Translucent Conp. 0.75 O
330,873 8.07 34.1 77 Wiite Ex. 1 Conp. 0.85 0.15
52,453 8.66 34.5 690 Bluish-Wite Ex. 2 Cbnp. 0.95
0.25 37,803 7.69 35 3 774 Bluish-Wite Ex. Cbnp
0.95 0.3 28,441 9,05 34 8 3000 Bl ui sh.Vihit e

Conp. 0. 95°GNeSEF @6gifs 5 tggueays B|vufe§fpﬁwlﬁeersms

AOB5TF oEraingap RabuireiRane Sppisiy 2cs s W 5 wero
Hﬂbyareetdsmmbmmorrésﬁsmﬂs w@re ;ﬁ@ﬂbr@@fﬂ? adﬁésuv@ té&ﬂﬁg by coating

wer e ared as descri bed above. Test stri

6@% 65?@8 olyyethane dispestiomentp jhelakiah 4 8-noins soid bleached sulte

SrARGIP-SioheNRhisHERE
18- po'| nt solid bl elggﬁg%ﬁés’ﬁ%#t?é@as' 5%1PP&§?’2&% dtod (approximately

Naek 1BH). t Ehenenatashstrips wess thao gried iInayfasceair ovancatibe@dor 60 seconds
R R e e e R

adlitiginabteetistrips weraprepanedan thendsimenmanoerexceptibatdfraft @aper was
g{égggxr%g?aéi ‘sﬁlé(stlfﬁ]gé S‘Ehé‘%%}fa%tﬂ B exc%{h%r}ﬁh %)‘3% ﬁ.{b&ir%é éﬂrﬂfré sed for
wase ofiamination eomparisen palye. The test strips haV| ng the
Kraft paper substrate were-used for 10 ease of
I[ﬁ%@]atT@wWﬂ&%&W@@n wene fated fm&qlr refabive: datteck levelfagainst each
I I
eac fah?éoo( cfh rﬁ%r{(eggt%#%?n&ﬁvr%ﬁ est 519 %gds{ %&Ef &%cklness and 6
lis the '@W@StmTQWS’QSUﬂSleéﬂIe taick eaaluatmsare @mjlldiad i §'abhad:!
| onest. The results of the tack evaluation are
(§PeR31dcthe ersenfllamination Wao sgiiuatae by pmssing thgethertiwoohinch wide
\sé?rﬁ)lsgdsf%#%@ A msé% ﬁﬁ@ﬁ%@g g%ﬁ%%glgﬁ% \gﬁ? %péa%bgﬁe &gﬁplaﬂyg’adheswe
SaRYoskion, wsing @ ﬁ@@amﬂeeamearqalhag himsmps apart and assessing the
]

FRAPATblestliz bRy deebe bR Rl dh g K ek was rated
Péq?uﬁ ted Sweawmrev@ lsab%lsﬂhtbsirpressare arﬁwé isrtbk dleaviest pressure during
PABAHER RO resBO0r m8'eate b iR HBuatlEs® dPodaddin Table i

the Iightest pressure and

TMSﬂg cdaAd fé@? é’(ﬂ?s hg\hﬁ 5%5%5 gggbélt%?ﬁ_ﬁlgfeeeﬁhfated for block

'am nation eva I on pr oVl
resistance by placing the coated surface face to face at room temperature and at 50°C

forced air oven for 15 mlnutes with 500 gram weight per square inch to determine
whether the adhesive picked fiber or pulled apart at the adhesive interface. The results

~ of these tests, or the room temperature block or 50°C block, are prbvided in Table Il

[0055] Coated strips were also evaluated for auto-adhesion by évaluating the
adherence of two coated test strips that were pressured together face to face using 2-3
psi pressure exerted for 30 seconds) to form a bonded sample. The bonded samples
were then evaluated for 30 minutes after compression pressure was applied by
performing a 180° pull test on 1 inch wide coated board samples. The rate of separation
was 2 inches per minute and recorded on a Series IX Instron Automated Materials
Testing System. The results of these tests, or the maximum peel and the average peel
over the 30 minute period, are provided in Table (Il.
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2 0054] Coated test strips having a boxboard
8&3@1 Li%é were eval uated for block resistance by
pl acing the coated surface face to face at room
tenperature and at 50C forced air oven for 15 mnutes
with 500 gram wei ght per square inch to deternmnne
V‘ﬂa%t gL t he adhesi ve picked fiber or pulled apart at

e adne

sive |nterface The results of these tests,
hlaoeclk nr EQC hlocle

R ‘TZBZ 1. | BROM00§2P Coat é&e@w.pg‘\(ﬁé@@ Ease
aI so evdl uated for aut DTasbes|

%l y e Fatln t he
adherende of twp coatefl test ¢ éte wer d Feel Of

pressured together facepioekface u5| ng 2-3  psi

pressure exerted for 33 seconds) to florm a bdnded Lamination
Tho hnn Qd P~ eval ||a|@d for. 30

o"gﬁlt :s gﬁ?&? o?;pr‘égg ?ﬂ? bre<,§'tﬂhé V\El§ Hppl i dPB 1

—ne da_-caodtad hoad A

) f Ul I]T E e pu1 I \van " A A oot
;?:m'pl es. r?gsrat% of sp g'g"tati ) H'Ckglber 315 i ndhe® per | 2

TH nur.e clg.f 9]38(, ycu on tEer—AgtaRat-ed
Mat eri alls " Testing Syste 'l%chhe ﬁ'f:’égb i ?1gf thesdédh?est 53,4

@onigle faXi num peerangd tThe ayerage peet—ovar the—30

nte|c are propided im Tablellll. -2% 06471
[%Ag Tah! 25?$| anpl e} WMrack PROBR 56@7vaxi mPAS 3

sagerEase—fenp- BHpek—Peel—Reel OF —Block

E%l)m natijon 4 28,245 1 slight slight ¢.11 0.0 1 2
5,405 253463ht| Pi ck fjmome 3. Bhork. 16(2 6 91,938 3 |5

light pick fiber 2 171 0.84 4| Conp. 1Ex. 5 22,693 4

slight pick fiber 0.27 0.05 3 Conp. Ex.2 52,453 6
none none 0 0 5 T. and Crystallinity Analysis [0056]
Exenpl ary pol yur et hanelodingg&rystelnitAnglgsipr epar ed as
descri bed above, coated 5 onto a substrate, and
e FremRiary Polyusthans dispersine std?fapwﬁqgﬁaﬂemrmeﬂwbove coated

ohtd 2eubdttdd V@r%! allgﬁE@ 'id‘lilgﬁ'ﬁto‘ﬂ fmdinker %1 g}ggﬁﬁtﬂ% tHd Jlfm was
cal ori met r usi n heating raté

SelaEmings) i A éreg‘aal avaonlng calorimeiny (BSE) bsing 8 heafingrate of 20°Clmin
GABta MEuRY ptfr?é ghs H§hﬁ§’ aéﬂoWrE{g’&‘%? &b%@eﬂﬁﬂb&? feonfy g crimped

Zwr ovi des C clUrve t
BN RAR- vﬁwegﬁ previdesathe R @ auryp dhat Sb@ws 89@sai@naition with an

leRfré;%iéﬂe@%n@ét o 2B45C dEARINBSioRRf @eﬁ%r@\f\/?%go evidence of

exot ermc cr stgg; Ii zati on end?ﬁherm C ne
K ﬁﬂ’@'ﬁ&Wﬁﬁi Zatien Qﬁw%h@'rn@crm Waermogravimetric analysis (TGA) was

done to clarify the DSC baseline behavior above 50°C using a heating rate of 10°C/min
and a nitrogen purge gas having a flow rate of 100 ccm. The resultant weight loss curve
provided in Figure 2b indicates a two stage decomposition process above 200°C.

Volume Resistivity

[0057] Exemplary aqueous polyurethane dispersion 2 was prepared using the
synthesis method described above. For example 2a, a 0.2 weight percent amount based
upon solids of the ionic additive lithium triflate was added to the dispersion in the amount
provided in Table IV at room temperature with agitation fo effectively disperse the ionic
additive therein. Both dispersions were coated onto a finger electrode and dried at 80°C
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done to clarify the DSC basel i ne behavi or above 50C
$64hd USAeating rate of 100 nin and a nitrogen purge
gas having a flow rate of 100 ccm The resultant

wei ght |l oss curve provided in Figure 2b indicates a
two stage deconposition process above 200C. 15 Vol une

B e o Cadoab B it b hsvdinsnaarc. e
®aseé vbloak rebiedty df e SRk PokdretRarf® d%s%ég%isn WitASitERRiwith the

?nount,based upon solids of the ionic additive
Y difate pdded wasmeagwed wsing a hemeirisp Hialediempter masufactured by

MBeRiet OBF QY4 ' AR &Yé ot
g it CRF Bt BBurty PR or 1 #RHD RLaloge abte Msuits over a
abunipptedineg, perigch(or 380 Wats pirts sarerpsovidedindadleclY. ont 0 a
finger electrode and dried at 80C -22 06471 USA for
30 mnutes and conditioned for 12 hours at 50%
relative humdity and 25C. The base vol une
AabledVi MolymeResislivilkqueous pol yur et hane di spersi on
ithout and with the |jithiumtriflate added was

FEa@pleed UsWaighh%Refrkithiune Sriflbite lamés oneYeltmedresistivityabe/cm)
by M crornglqgifee at a frequency neasurenment of 1 Hz
and the aVeraged data results over ai5 30-mnute tine

4

period (o1 gt30 data poiTts)—are proviggq, 4gw Tabe 1V
Table IV: \%I ume Resistivity Exanple %.‘*giﬂ % of

BL U U T1jTg $atetoni Vot ume—Reststiy gty frohmcmy
Additive 2 0°'5.8 x 10 2a 0.2 5.8x10 g'?B(H{6ﬂ471 USA. DCC

—23 06471 USACEAHMS —t—A process—for—formng—an
aqueous pol yur et hane di spersion, the process
conprising: providing an isocyanate term nated
prepol yner by reacting (i) at |east one 5

di i socyanate conprising a, a, a, a-tetranet hyl xyl ene

di i socyanate, (ii) at |east one difunctional polyol
eanUsaebig pol ypropyl ene glycol, and (iii) at | east
one isocyanate reactive conpound conprising an acid
functional group and at |east two i socyanate reactive
groups selected froma hydroxy, a primry am no, a
secondary am no, and conbinations thereof;
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10 neutral izing the i socyanat e reactive conpound (iii)
WotRT ¥S¥feut ral i zi ng agent conprising an am ne group;
reacting the isocyanate term nated prepol yner with at
| east one chain term nating agent; dispersing the

i socyanate term nated prepolyner in water; and 15

reacting the i socyanate term é—ﬁﬁﬁg prepol ynmer with at
| east one chai n extendi ng ép onpri sing an organic

di am ne. 2., The cess of claiml1 wh

ol ar (rat | & BOGER 16 FAMPRSN Audhols e Fhae AEPEgion. the procsss
aomgribimgct i onal group in the isocyanate reactive

compound (iii) ranges fromO0.5:1 to 1:1. 20 3. The
proceggovifing! & nydoyahsteeioiminated DRPOBMARIreby &ééﬁtﬂ?t @y at least one

pr.epol ymer conprises from20 to 30% by \/\Elg
disdea #teo FEMBTIFIE c Yethatoetetiametiybylang 5 Gizpcysnals, b(y) & least one

‘gggﬂﬁlrbgr@g gbl?@l %nﬂaﬁéﬁé We;ﬁ rcSi:l ][éﬁtﬁﬁéely&ﬂaén@égisu{%lt lédst)one isocyanate
RSy B RDAUBE ARSNGB el {unclignal rouh @ng: et o isocyanats
éé’dtl%'grﬁ'%% SkcieReréth 4 %?eaé?ng ﬁnﬁ(ﬁf%\‘rﬂﬁétg detdndary amino, and

conpri ses at socyanat e
sampiadians thefgof, 5, 5-tri net hyl - 1- i socyanat o- 3-
I socyanat onet hyl cycl ohexane i sophorone diisocyanate
(1 PDI nexHalizing ithetsaryanatpcicasiive compeuie(iily withea neutralizing agent

EbheAsha 2Alnind }gﬁ,?ge'thyl ene diisocyanate (HDI) and
demat |§ves the?e 2,4-tol uene diisocyanat e,

2, 6- tQéé’&Fﬁ? the is%@%‘f@feﬁmrﬂa%@ﬁ&ﬁﬂeﬂvhﬁ@ﬂ%éﬁ%n@ chiin terminating
i sopropenyl’- a, a- di net hyl benzyl" i socyanate (TM),

A298MYi cycl ohexyl net hane diisocyante 30 (HI 2|\/DI)

benzene 1, 3-bis (1-iscyanato-1-nethyl et )

napht Iﬁi&?p@iﬁnﬁmeé&ci}’ﬁﬂ%iﬁéeml"ﬂﬁi?? Prepo Wé’ﬁ‘@" and

di i socyanate (PPD),

t r ans- r%wnsﬁeﬁk aﬁﬁv@yqnaae &rminsied ReppelyEuWIth at east 9pg zhain extending

WgentddnidnisirRh sighaieeanage (TODI),
4§4 dmenyl nmet an[e di i socyanate, 4,4'-diphenyl

dl rnetjwyl NeHehgraest b BiGNRAANRere a P#Od)dl-?trﬁcﬂ@ ¥aYib of amine in the
n¥ nmet hane dii socyanate, 4,4' - dibenz

goent tp gc:gHgﬂ%ogﬁlegmupslacgl;\gn@@g/anaé reactive compound (iii)
;{b—é@hﬁjﬁf{bwtﬂ gsocyanate, the isonmers of tolylene
diisocyanate, 1 -methyl-2,4-diisocyanatocyclohexane,

1,6 S5ii chfﬁéaﬁr%bésszo?cl%nﬁﬁ WWeFéM tlﬁ@m?anate terminated prepolymer

1, 6-di i socyan 4-trinmethyl hexa
SOBERS O 0g 0% b Weiahhat BRAL Iapet o Sisopvanata() TmesS to 75 %
bS/ it by theCé‘t%@.ﬂ Bna @ﬁunotféhbmdlmm darff WorR 138167t weight of the at

di i socyanat es, phosphorus-caontaining diisocyanates,
Jpast ongjispeyanpiaeeesiivecsampayde iilior oet hane, tetr amat hoxy
but ane- 1, 4- dllsocyanate but ane- 1, 4- dii socyanat

hexand: 1, 6-10€i %B‘?Sﬁﬁr?&?@'m diwheeein FRS(?‘I leasd oRg ,qigsocyanate (i) further

6bﬂn§ﬂ§é/saétélé@st oRE dfisttlyanag aen%::ﬂw%% B BBt R-1-isocyanato-3-
%a ene diisocyanaté, phthali
Riemebyicyednarsae pﬁqphorone dusocyanate (IPD1) and derivatives thereof,

tetramethylene diisocyanate, hexamethylene diisocyanate (HDI} and derivatives thereof,
2,4-toluene diisocyanate, 2,6-toluene diisocyanate, isophorone diisocyanate, m-
isopropenyl-a,a-dimethylbenzyl isocyanate (TMI), 4,4'dicyclohexylmethane diisocyante
(H12MDI), benzene 1,3-bis (1-iscyanato-1-methylethyl), 1-5 naphthalene diisocyanate
(NDI), p-phenylene diisocyanate (PPD}), frans-cyclohexane-1,4-diisocyanate (TMI),
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ester, &gl yi socyanates contai ning reactive hal ogen

| fur-containing polyisocyanates, trinethyl
hexamnet hyl ene dii socyanate, 1, 4-diisocyanatobutane,
1, 2- diisocyanat ododecane, diner fatty acid
di i socyanate, partly rrasked pol yi socyanates, and

rgﬁg geltres t her eof hS The process of _claim | wherein
{Hayiane digesyapaie @ODIb dybndinhenyimethaseghisaryanatapbdrdisieny!
W’némygthbtﬂahe Qlil ﬁﬁaté; & %@t&@&k?a@mmgﬁgﬁ% dnsocyanate 4,4'-

| socyanat e. . rocess of
dlé!%?ékz 'éo%%tﬁcﬂe%ﬂ%&rwle\ﬂe)d"swﬁmtesbénh\abweneed%quanate the
\RingdYs o@foi)@éﬁ@&i%b n%né‘ 1%&@&[) ?H’q‘n Bé(d%éﬁét‘a ohexane, 1,6-

di_ i socyanat e. ocess

diigagyapale-2i2 Hctﬁmetrwhqu@m 3/6+d"§¢¢)f}anhias2 4 ﬂetna'raﬂwl gaxane 1-
o BBl sy By SO 1.5 RN by,

chleginaiedeand trominatashdiisopysinatsss, phmsphom.uafcbhtalmmg)mpocmtes 4,4'-

%u B'r g%tyﬁ @ﬁg?ﬁ‘mé o%%g&ﬁg%ih)%?zp a nyé'ﬁg’@% oqutane -1,4-

Pﬂwej'ateah@(awﬂ @mé@wamiemtcycmheﬂienqjhmwe@sooyfagn_ataal m
g%ﬁé)?dh@-f DS cygﬁgéb/etﬁglgnéjhl %@%Ha‘?&p ?)lhtr%% %8h-tid- lszacyanatoethyi

rises about or gre
geley, inqﬂwcafﬁeatgs yoatiningieacdfive hamgghtatcmsa rsaifjigr-containing

EBl el té‘?'tl@ﬂ%thgl t{eg(aﬂvg% e,fng du%&% t%c? St!u?&iy%h?‘loghl%ne 1,2-

rern t one unc
@Wﬁ@@@d@ﬁﬁﬂ@ﬂe.%mbiattmn@rdnsmyagaeapaﬂy pulsited pplyisecyanates,

ghgmkw%v“ﬁ&c@hwm ght average nol ecul ar wei ght of

2,000 e process of claim1 wherein the at

|S Slaz f: tsg 3 e]c |r 12%6%35”%{5%; lc%?gﬁo p"fee{)%’ﬁ gﬁ@% Lig%t %k'/lﬁ R};soc@anate (i) comprises

dbowt b Of weighh or greaten ¢, o o(didianettandienexdissaanate.
thereof. -25 06471 USA. 12. The process of claim!]l
wher eifn t hé" hee ptocaks zofnglaist e wirersinnthec bt deabtir orey diiédcycanate (i)

of the first reacti
s5Bhed 47 i?@?rﬁylww Bk fenerdraegdein peyanate.
conduct ed ast ortion of the ers
ctep. 75 1a.Teioe5LeBia B0 BhErel ohe dHunBnghadhvol i) has
B mgmrayemgepnmlacmamdelght&ﬂat regdsTebnR bbbk B0 t& abeNitte, B0,
of the first reacting step. 15. A process for formng
an aq@éeous Tihelpyocest baoclaing it shersinh e S08aBt oo ﬂm.:rﬂ:tlonal polyol {ii)

R4 EEPARE Sobdl3herBRitr bbbl theal\BRRy Wibiviens oivcol

HRO)) @otyteteindlflend tlgcdd (PTIMES), chidirhixRiréthedddf.or epar i ng
a reaction mxture conprising (i) at |east one

di i so8yanaffheqmopedssofnglaim 1 wherein the at least one difunctional polyol (ii)
comprises about 75% by weight or greater polypropylene glycol having a weight average
molecular weight of 2,000,

10. The process of claim 9 wherein the at least one difunctional polyol (ii)
comprises about 95% by weight or greater polypropylene glycol having a weight average
molecular weight of 2,000.

11. The process of claim 1 wherein the at least one isocyanate reactive
compound (iii} is selected from dimethylolpropionic acid (DMPA), dimethylol butanioc
acid (DMBA), and mixtures thereof. |
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tetramet hyl xyi ene diisocyanate, (ii) at |east
gﬁ%gpgﬁ'nctl onal polyol conprising polypropylene

glycol, (iii) at least one isocyanate reactive
conpound conprising an acid functional group and at
| east two isocyanate reactive groups selected froma

hydr o a rimar m,no, , a,secondary _ am.no, b and .
Combi 81 i ortEtATERR ST QR L RABRPT fhe, §outalzing SirByis cpaducted during
ahldaste partieh b;/thé\fi‘sta'eacﬂngfstép wherein the wei ght

percentage of free isocyanate groups contained wthin

t he raacti qmerpritegscof cIGEs whefsh ﬂﬁolh’éutrbgﬁng etepli®ebnducted during
adding a

based upon solids
fe'ﬁ??\{% ’?‘%’%‘ﬂﬁc’éﬁ‘@ﬁ:{] SREGHPI #€Png a tertiary anino group
tothqrea Ion er ei neutralizjng

agent 'f's pr §e‘?f9°?'sf§ gﬂcig%\l\ﬂ Wh@@ﬂ‘ p@ gqrond Jealing siep Js conducted

Alridy sreadhieUiorfith 6fthalffitfeakihg BRipe percent based upon
solids of the acid functional group contai ned within

the at(5] eagt pritesd FATYRANAG Anl KACHLY QOﬁﬁmh@ddlépérélbn comprising a
addi ng a ch?ln termnating agent to the reaction

RYYYE yaner whereipihe Holyvr&il?ﬁnﬁé}q)ﬁgeréﬁé [FrWweight average molecular

weighEringing fedm 201W00to BOODDCIheProdes kBMptisiMgt h from
about 2 to 50 nol e percent of the remaining

| SOCY prepiafing lorésticHd HiireesbripHaing (i 0’1) Atdes¥t @k dflisédyanate comprising

i socy te erm nat ed prepol di spersj ng the
v%waa‘ﬁf{?@etfyfnﬂqﬁ'&t diFoprassn, y(ﬁ'le?e/ leashane lf%ctpﬂakm%o' comprising
%éﬁ'@bﬂ@ﬁé glyé:bﬁ By & 1885t oMRds@dhare r@a&ﬂ@'cﬁnﬂ%ﬁ@ gbMBrising an acid

queous di spersion in an anou
%unfswrtﬁi 8Faup %1 akigast twetispcypaate reactive Qlwsnﬁﬁ'@t%if@’érﬁ hydroxy, a
imbReahRBRkE "He'&gndla“r? %Ytﬁﬁ@ta?\dgéd?ﬁiﬁﬁatfbﬂgttﬁérgsp optithally (iv) a catalyst,
theréin to provide the aqueous pol yuret
S getieialy. (V) aeabent wimainlibe weightopaseentegs of GewilsRgyanrte groups
SSHEALE Mﬁ’tﬁlrﬁ/ﬂ%%gﬁfbﬂ rwnxﬁf?é rré‘ﬁ*\g%@ fldpi! anb@tﬁ tfabout 2.6 welght percent
Iyurethane pol ymer erein the polyurethane polyne
daunge; sgigsiaver age nol ecul ar wei ght rangi ng from
20, 000 .t o 80, 000, the process conprising: preparing a
i socyaddine a @Pmraiatr@da@ﬁrémwmgby tediaet amino( grpuptto the reaction

hﬁ@&% WR&reintHa! hétﬂl%Y ﬁﬂ@ta%eﬁpﬁpﬁﬁe%rﬁgn an amount suffi clent to neutralize
a, a, a-tetranet ené di [ socyanate, (ii) at le

E‘P@ abgiut 5@ e Abewd 1yq5dnglg|pemm bﬁ%&dwgpqmmhﬁ @f)meeamd functlonal group
ednisinka \Aii%ﬂi‘i'x thé lat jeadl oﬂﬁ@é&ygﬂ?@ reSQREEBHpBund BACt I Ve

conmpound conpri sing an acl nctional group dhd at

| east a§4Rg | £ LU Erfindting Adeht 19"t H%a@tﬁ;neﬁﬁﬁ&ef WRBleth the chain

hydr oxy, a primary amno, da secon am no,
leBTipRHAG PERR} it R@seotin anret suff pﬁgt rreacrtyﬂttvyfmaéout 2 to 50 mole

pSEEMNGIRE r&hﬁﬂﬂg)’g@é athidlgRups %ﬁ@lneé'tﬂ&eﬁ‘\g@rﬁrowde an isocyanate
conpri sing an am ne group, control l'ing the weight

gUeinalps RrEPAYMREr wei ght of the pol yur et hane pol yner
b
y dispersing the isocyanate terminated prepolymer in water {o provide an aqueous

dispersion; and

adding a chain extending agent to the aqueous dispersion in an amount sufficient
to react with about 80 to 105 mole percent of the remaining isocyanate groups contained
therein to provide the agueous polyurethane dispersion.

-26-



10

15

20

25

reacting the isocyanate term nated prepol yner with at

| Q0441 Qgé chain term nating agent; and/or maintaining
a NV COOH nolar ratio of amine in the neutrali zing
agent to acid 15 functional group in the isocyanate
reactive conpound (iii) to fromabout 0.5:1 to about .
1:1; dj pezﬁi ng thg if?oc anate term nat ed greppl ém_er .

in wat & t o FYORASELOLIPTREGHN, 2quepus RANIreIRane AisPasian gpmprising a
@oMmaethaﬁa(b@l?tﬁh!eﬂ_ﬁrhﬁ%ﬂmetpblﬁt)ﬂﬁh@ws&%@eﬂh@# Weighavditage molecular
‘an.a\_’r{ount, SF f|2c| nt, 20 to react with at |east a

AEIIREANGIRG fram 205000 191 Q0Qy tha PrecessROMIINGE herei n t o

provi de the aqueous pol yurethane dispersion. 17. An

aqueo eRRINGu e 1908YRNANe SiBEPISAled BEAPRIMEr nlgy deacting (i) at least one

a : § TR o5 I r ogluc
SRRSO HEE o T Ml SASSRRRL L oot one
wdifenctisnst pelyob compdsing fpolypofyigneaglyb@asnd dji at least one isocyanate
A8 QKA i S , -1 gt t il .
g%‘%ﬁgéyanat e, 9(| [ ;i aét"%d Pgas '@gﬁgﬁa{@u%@[]? oér?l’él 5%!%’?’5‘31‘“ |socyanaie_
ceanlive syragp seigptedplydrona hybsoaw) a rivoaryiamipoaa secondary amino, and

ic%ﬁﬂ%@ﬁftherr&ﬁc“ve compound conpri sing an acid
functional group and at |east two isocyanate reactive

group egl.f : ' afe s
Secondaricay e’ KaEyébatl RiiKatch BlopBikr "W s Buiraiizing. agent
REIPFIEINE Anrgniag@mupconpri sing a tertiary am-no group;

(c) a nmonofunctional chain term nating agent; -27

06471 corproling the waighh avsrepe analeculayemeighionfihe polyyredrane polymer by

O30t MBS M PN i it s
Bofipn resintaiing &l YePOHamotarwatigof aamioe dydherslestralizing agent to acid
i r in 0 . ’
15 48%a" 350011 SR A0, a0 TR i 510 b

tthé aqueous pol yuret hane di spersion when dried is
substantially free of crystallinity as determ ned by

di f f erdispersing thearosyagatedeoninatedryepdpmerminevatquisoprevide an aqueous
B%'p&#‘sﬁ(ﬁ{"&ﬁge di spersion of claim 17 wherein the

aqueous ' 10 pol yur et hane di spersion has a base vol une

resi StiqWinky: ' : " .
55! St S8R0 BB Byt bk doghin It ucen
Vheaast with 1sé larst g portisinuefghe égoicyanale groups cadiainsddbeisyn to provide the

gﬁ%&% ;?ledr@tﬁ%he ggseégn(_ect ed froman inorganic salt,

17. An agueous polyurethane dispersion comprising a polyurethane polymer
comprising the reaction product of: '

(a) an isocyanate terminated prepolymer comprising the reaction product of
(i) at least one polyisocyanate comprising a,o,0,a-tetramethylxylene diisocyanate, (ii) at
least one difunctional polyol comprising polypropylene glycol, and (iii) an isocyanate
reactive compound comprising an acid functional group and at least two isocyanate

- reactive groups selected from a hydroxy, a primary amino, a secondary amino, and

30

combinations thereof;
(b) a neutralizing agent comprising a tertiary amino group;

(c) a monofunctional chain terminating agent;
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organic salt, or mxtures thereof. 15 22. A process

\ Nng an aqueous pol yur et hane di spersion
conprising a polyurethane polynmer wherein the
pol yur et hane pol ymer has a wei ght average nol ecul ar
wei ght ranging from 20,000 to 80, 000, the process

conpri si ng: pr i SO nat e.ter m nat ed

o apo( s by EBae kg A PSS A SgeRC g and
conpr | ng a a ﬁa a-tetranet hyl xyl ene dii socyanat e,

(i) Ieast B & 20 di functi onal pol yol conpr|3|ng

polyp pyI col, and (i.ii) Ieast o )
i socyd %at e ”%ORB'UHWH‘Q@SWFF{]? E'P'H‘ 17 wherein the
pomaietieanal p@ymp had %ngheaséragwndlémafav@igm rangigt ird@ 20,000 to
8@2@&3 selected froma hydroxy, a primary am no, a

dary am no, and conbi nations thereof contacti ng

the is cyanat e term nated prepol ymer wit
neut r gg, Zi ﬁaea%mouswy@ﬁ{ggn% pnﬁeergpnaqﬁ q{@nbﬂglm\erem the aqueous

5&Puﬁemainerm5;5ér§owr@htdrmqs Qg&tﬁﬁ?daﬁ% frba lof WBisEHRnitp astdefermined by

ur et hane ?/ reacting the isocyanate
F'gﬁfﬁﬂqﬁl%‘@“ﬁi“@ﬁ@ %’ﬁ—ﬁ"yw t h at | east one chal n
term nating agent; an nai nt ai nj ng

Oﬁ)—l nol ar
rati o28f a hﬁeaqqeoyﬁ@o g[ﬁtpgpq gqu@'sggeqftclglgn iwherein the aqueous

' ﬁél!?@t"e'lml%' di§BEISIBn iHas lBadeS RAINMB 2 SsthvAReangi®y FOMPPYND' to 1 x 10"

{ to fromabout 0.5:1 to about 30 1:1; -28 06471
'spersing the isocyanate term nated prepolynmer in

wat er to p i de an aqueou er sj on; d addi

chai n éxteﬁg‘@nﬁq'é%ﬁt p?gurpﬁ\@n a‘gB‘?ﬁ'OBl %pég "Yr}‘geé‘f‘f" the base
doTomhet reSigtifityCis dtustddOby 8adihg Wt Iéésﬁbné 8a16éted fRA bh Gibr mc salt, an
t he i socyanate groups contarned therein to provide t

Brgé&lfe'iﬁfs"b'ﬂ%?&m?&?@ di spersion. 23. An aqueous

pol yur et hane di spersi on conpri sing é g‘ &uret_hane .

pol yméf: corpPiOSPHY far Hermiag @ %mles%a ly 'eéﬁane( $Pe&dpiOn comprising a
b§|99béﬂfbﬁfe€bdlﬁﬁéﬁ \M@ér@iﬂ thé BBI?hbéWneWWérfﬁaﬁ& wélight average molecular

reacti on produc z) | east one polyi socyanate

Weiwht ranging from ZQ OQ-Dtt@tS &98¢ e  Prggess @@PP%‘BE‘y anat e,

(ii) at least 10 one difunctional rising

poI ypPERRATEA o2 gifgexanates jrmingtey %[ﬁpg' é'yé’i%{afg)q'%c@ @b least one

SR Hle C eAMpHShG oo, 8ClefameiyxyRA8! d%d&%ha"l@d @ at least one
Ieas two i socyanate reactive groups selected froma

Ajunchienal polypli ¢rirgrising ﬁ@lyp@pgl@@grgjmoy and (i) ahdrast one isocyanate
FéHEB*!/é"%h%ﬁnd LR r§:>‘f'i@fng érb)acﬁl ARl igtb 0 @8l ticast two isocyanate

rising an am a chainterm nating
nﬁye groups selected from a hydroxy. a primary amino, a secondary amino, and

combinations thereof;

contacting the isocyanate terminated prepolymer with a neutralizing agent

comprising an amine group;

controlling the weight average molecular weight of the polyurethane polymer by
reacting the isocyanate terminated prepotymer with at least one chain terminating agent;
and/or maintaining a N/COOH molar ratio of amine in the neutralizing agent to acid
functional group in the isocyanate reactive compound (i} to from about 0.5:1 to about
1:1;
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ég% Ral n extending agent conprising an organic
?f”% and (e) water; and (B) at | east one ionic

additive selected froman inorganic salt, an organic
salt, and conbinations thereof. 20 24. The aqueous
pol yuret hane di spersion of claim23 wherein the at

sel oo B erietPhis EamBef mrping ibnitente provide an aqueous
disersion; andPF6, Li BF4, Li AsF6, Li N(CF3S02)3, and

m xtures thereof. 25 06471 usA. ooc -29
adding a chain extending agent to the aqueous dispersion in an amount sufficient

to react with at least a portion of the isocyanate groups contained thersin to provide the
aqueous polyurethane dispersion.

23.  An aqueous polyurethane dispersion comprising:
{A) a polyurethane polymer comprising the reaction product of:

(a) an isocyanate terminated prepolymer comprising the reaction product of (i) at
least one polyisocyanate comprising o,o,a,a-tetramethylxylene diisocyanate, (ii) at least
one difunctional polyol comprising polypropylene glycol, and (iii) an isocyanate reactive
compound comprising an acid functional group and at least two isocyanate reactive
groups selected from a hydroxy, a primary amino, a secondary amino, and combinations
thereof;

(b) a neutralizing agent compﬁsing"an amine;

{c) a chain terminating agent;

(d) a chain extending agent comprising an organic diamine; and
(e) water; and |

(B) at least one ionic additive selected from an inorganic salt, an organic salt, and
combinations thereof.

24. The aqueous polyurethane dispersion of claim 23 wherein the at least one
ionic additive is an inorganic salt selected from the group consisting of LiICF;SOF;,
LiCiO,, LiPF;, LiBF,, LiAsFs, LiN(CF3S0,)s, and mixtures thereof.
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