- ©3e4UUPPQUR@XT6TTU j >  POLYURETHANE FOAMS PREPARED FROM MECHANIGALIUN 2003
» FROTHED, POLYURETHANE DI SPERSI ONS Thi.s invention relates to pol yurethane

foanms. This invention particularly rel at.es to poly ns prepared
from aqueous pol yurethane di spersions, and to a prlm%’gmm"ﬂm epari ng sane.
US- A-5) 104,693 and WO 97/ 43326 di scl ose processes tor, Ggr eparing a

pol yur et hane backed substrate such as carpets or textiT ¥ wherein a

reactive, uncured ) PORRYEOINERSANS PREP GAMEROM MECHANRRIAGS L O the

surface of the substrate, gauged, and cure ese pertains to
A-side (isocyanate) + B-SFROTHED FOLYURETHANERISPERSEONSeact i ve

chem stries in which the respective pol yurethane reaction is occurring in
the froth as the foam forns. Pol yurethane di spersions are known and can be

usef ul for pr epariyg kG LS BB0RRAAIRE Bud "l SABRAAIIRELIER, hiyuse! U

in various applicatrions. i spersions can exanpl e,
to prepase aoabiyngghinerfodraapilepired WoataduletisSivl igeth@leadiSpekdiORy, agd @i g,

textil es; adhesives; and autonotive topcoats and priners. Polyurethane

di sper si ons REQGESHEOTUPEABEABY vari ous processes, including, for exanple,

t hose described in: US-A-4,857,565; US-A-4,742,095; US-A-4,879,322; US 20
A- 3, 437, 624; US-A-5,037,864; US-A-5,221,710; US-A-4,237,264; and, US-A
4,092,286. It is BB, 10hE03 and PO 90&3Bt@gﬁclew%rb&swsebaplegaﬁdgn

pol yur et hane di spersions. For exanple, polyurethane dispersions prepared
accor di ng t PoiRECthRRRcRagkedsubsirate sughnsicametson tediesawhpigibeFreagdyn 300red can be

Voxt i1 o Bacliobuge i RRinE AHERRIAN Al & ARSGrRT A uBS Bhedl 2

appl i ed as angdrcurel YEaOh of geedskaraynshb RAeile {iQodyafas PeB-ddClpb Va1 )agotyurdtabmd! e
due to high concentration of filler and the absence of foam stabilizers.
Mechani cal fiPemHEafgive 6hespisHise én whichdbg especsv e PelyuigiNaae raRHRen SOSsuFingliRr and
foam stabili is therefore a distinctly different process

t han t hat céﬁggﬁ{t?%’ntg?ré}%gog to coat the back of 30 a car pet for primary
or lam nate applications. Mechanical frothing of currently comercially
avai | abl e pol yur eRdigurethdne ghiepessionsare knogn and carf e usefud figrl repacng be carri ed
out using additives such as, for exanple, stabilizing soap, .inorganic
filler, ‘gnd Mraséwéma@_thwm MSELYES Popsebdn i"arf@O%ér?BP PAY, havi ng

good physi Caf‘olﬁlr@r}ﬂ‘iﬁé 4i85ersiBfs Stk Red, B xGRIple, 88 piBArdcBatitys Oy BRnEIN
t hi ckness can be prepared, the foans so prepared 5 are not resilient.
wood finishing; glass fiber sizing; textiles; adhesives; and automotive topcoats and
primers. Polyurethane dispersions can be prepared by various processes, including, for
example, those described in: US-A-4,857,565; US-A-4,742,095; US-A-4,879,322; US-
20 A-3,437,624; US-A-5,037,864; US-A-5,221,710; US-A-4,237,264; and, US-A-

4,092,286.

It is known that carpet backings can be prepared from polyurethane dispersions.
For example, polyurethane dispersions prepared according to the process of U.S.
Application Serial Number 09/039978 can be useful for preparing polyurethane carpet
25  backings and polyurethane textile backings. Typically, mechanical froths of dispersions
which are applied as a primary or secondary binder to a carpet backing are unstable due
to high concentration of filler and the absence of foam stabilizers. Mechanical frothing
to produce a stable froth requires that less filler and foam stabilizers be used, and is
therefore a distinctly different process than that conventionally used to coat the back of

30  acarpet for primary or laminate applications. Mechanical frothing of currently
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US- A- 4, 733, 659 teaches a di sposabl e bandage including a liquid pern@2bleN 2003
.f.1 exi bl e pol yur et hane hydrophilic foam which may be prepared by

mechani cally frothing a dispersion of fully reacted pol yurethane pol yners,
casting the dispersion onto a substrate, and curing the aqueous di spersion.
Though the patent teaches that to 10 enhance hydrophilicity in the
preparation of hydrophilic foamthe froth may include certain surfactants
(col. 3, lines 50: cal..7) line 40 .- col. 8., line 4: col. | 1 li.n s
15997, “the pruitrerDyaRE R S Byrtian e Ringaif o SrafRls pinRteaniG
preparing th@utmeﬂngtaa@m@@ﬁlcqlﬁ%f@Aaqrple TheilRaienh qa&%mem@h%dmkectl on
of the particular "materials for incorporation S ? he ['am nate and the

resul tant f odispeosinokag@ hile fleamsesn sgpeiog and dayne, haviag godad mysicalr[ﬁsparﬂeslmct and
that the poI%w{ hane haV|n% utility q(that invention are thos

recogni zed i HatlhEngFel T G e a9 |19%fhé9 ng55:338 g pFRareds herfoaras EspeBHEd

pol yur et haneg. b§&%9§ﬁﬂ in US. 4,066,591, Exanple XVIII or anionic

pol yur et hanes di sclosed in USA-4,171,391. Both US-A-4,733,659 at col. 4,
lines 14-23 and US-A-4, 171,391 at col. 3, lines 35-48, teach away from

pol yur et hane di sprSsAdanﬁﬁépambds zadidpqihlslpéawae iincllzﬂng/\atiemid\nctrhcabtﬂe aid of

det ts apd sh desi r abl i Sti
For 1 oams el b eabrs eanii Breorbllost Sy B bePHSE o PHEPGHETNg the

resilience ofroitph &spRabh %Pﬂxll‘yQéic?e'éisp%lﬁﬁéthax{e%l%&@tﬁakﬂlﬂg\&h@Gﬁp&@anfntto of
the foanms. For exanple, a nore'resilient foam or stated another way, a

“springy" fosuhsirstecandnmming tmcpleouseﬂsmslmr%wghﬂmma&mt@athfartha tmon 5

resilient foam A nore resil.ient foanlca al,so

rechant 18 |y SagE RS Bt AR PG IAN Shid R kgt Qoo apar ke
non-resil i entedragirrlans (egt B Nehe§B9I50YcdiS, hagloCadd) & &AL 4akdly| CaHae] pol ymer
degradation which in turn leads to the foamnot returning' to its original
shape. Wen thi thegatnt achesao clapkwtsuetpqmlrfacranusmm;hetftmh,rmm pieparingathe er n

evi dent on tﬁg surfac of theTﬁa ¢ i n.no as,_can he |0

per cei ved asP ?"érﬁﬁ’taﬂ? isRersion. Ttd:aBréorHéga rsslﬁftéon ?tjntﬁ? R@'th’lf" B eHipar i ng

pol yur et hanefdr gaiteporhtforNia\Be Rmi?dty biicEthB advaltsht Foah %hﬁhg@@dqr@%s §peona) tdr8t can
be nechanlcallg frothed such that a foam having suitable fine cel

st ruct ur & antFoySetingsr bp &Pk pussthag the PQﬂdPW@haﬂ%haIViWélty HehalheveHoparedoss t

pol yur ot hane PORMAEDI B b oLy 1aBr ABSF B AOGER 5 Slin BREEAMRR & ons by

mechani cal | ydisélesdd inQ.5he0pbyuy fBibﬂﬂP]%@(ﬂl]B@@l’n%r@@polyﬁﬂ&ttﬁﬂ& @16t in Use
present invention is a resilient ﬁ Sgurethane foan1conpr|5|ngéa f oa

prepared by &-ptobddks Bﬁbl%ﬁn‘y@ atespk dolingsy i #y WhrAafiddddgl at col.

pol yur et hane r r t 1 at rying
the froth i n?tz)l%aeggtg)g% & ezrl% {”ﬁ‘é’%g”‘ J;ﬁarntgt Qrsg(gl g’p%l‘%%oaﬁaldzs stg%g?ed by
adm xi ng2oat esater avithiihe mide»ftdeua@ms aad Sheariagt ant, and a pol yur et hane

prepol ymer under m xi ng conditions sufficient to prepare a stable

di spersion; the polyurethane is prepared froma fornulation including a

pol yi socyanate and a pol yol having a hydroxyl functionality of greater than
2.2; and the 25 pol yurethane foamhas a resiliency of from5 to 80 percent.
I n anot her aspect, the present invention is a foam backed substrate
conprising a substrate and adherent thereto a resilient polyurethane foam
prepared by a process including the steps of frothing an aqueous

pol yur et hane di spersion; applying the froth to 30 a substrate; and drying
the froth into a foam wherein the pol yurethane di spersion is prepared by
adm xi ng water, a chain extender, a surfactant, and a pol yuret hane 2

prepol yner under m xing conditions sufficient to prepare a stable

di spersion: the polyurethane is prepared froma formulation including a

pol yi socyanate and a pol yol having a hydroxyl functionality of greater than
'?.2; and the pol yurethane foamhas a resiliency of from5 to 80 percent. 5
Frothed foans of the present invention can be useful in cushioned flooring
applications such as attached cushi on broadl oom carpet tiles, carpet
underlay, or vinyl flooring. Frothed foanms of the present invention could
al so be useful as cushion or absorbent |layers for various textiles and

di sposabl e goods. In one enbodi nent, the present invention is a resilient
pol yur et hane foam prepared using an aqueOUE pol yur et hane di spersi on
conposition that can be nmechanically frothed to yield a pol yurethane foam
havi ng good resiliency. A polyurethane dispersion useful in the practice of
the present invention includes water, t5 and either: a pol yurethane; a

m xture capable of formi ng a pol yurethane; or a m xture



of both. Polyurethane-fornming materials as used in the present invéndiyN 2003
are materials which can be used to prepare pol yurethane pol yners.

Pol yur et hane-form ng materials include, for exanple, polyurethane

prepol yners. Wil e pol yurethane prepolynmers nmay retain sonme i socyanate
reactivity for sonme period of tinme after dispersion, for purposes 20 of the
present invention, a polyurethane prepolyner dispersion shall be considered
as being a fully reacted pol yurethane pol yner dispersion. Al so, for

purposes of the REGR&RY il MUEHHbRDhaRRALYUIE FENEIBE GPA I8 ol such as

pol yur et hane pol yner can include other types of structures such as, for
exanpl e, ur@apcgrbodpscs Zﬁcrlémdwgmetrhahmcploépmmmmenm aas @fantase bothitbe practi ce of

the present .invention are pr.e ed t he reaction of  active hydrogen
conmpounds mﬁl‘{rﬁblgﬁya%ﬂ‘?ft)rt f@rae% é‘?ree"]aﬁ’l’ §t”'c‘)‘?rEI’1"r5(‘)ll‘ﬁ§'t‘%‘?3€’ é’ké'é‘?éi relative

to active hyfrogen g”&t‘ﬁj’rfnﬁ tdaﬁPﬁ%@H\% Jg&&éxbéw&'xh&éé Jothib 108 @R?'%’Eﬁrs
useful with the pr sent ention can be present Iin an anount o rom O
wei ght percremlﬂlemdozm we nind reprieaeiohm cAn fisotdids] patepene eyl mehanically,hgve a 30

nmol ecul ar weight in the range of from 100 to |0, 000. Prepolypmers useful in
the -3 S%F‘ét“tqQ?éde‘hFh@aBraéE%ﬂﬁﬁ“‘fWe%?‘%ﬁ“§H6€ﬁ”éF'15é°%b S§aring | y

| i qui d unde i f r I ons of

t he presenténe}%}gr#% gﬁéa}nneggﬁt aly gdﬁ?g%l?ﬂ{gr g%%#%gﬁgﬁw lﬁi [S@QE%rtgtéllén

cont ai ni ng foanpou netarmimsto icoorigimd| ghapee dVhen tpfslqcunxetxdnamrpprqﬂxucmmml&re

t hose corrpounds having at | east twg hydroxyl group m ne groups. Those
conmpounds afe&ult1Bg gty et"kﬁieﬁ‘e‘?’bﬁhﬁ S‘é@acﬁ(ﬂfm Qup ‘é’é"@ﬂf’éﬁi%@asﬁ“ ®i t abl e

pol yol s ,are @H@éd’“ﬁ' Q) are descri bed | n such publications as High
Pol yners, E? S[yr ?y}tjgr]\gt anes, Chenmistry and Technol ogy" by Saunders
and 10 Frisch) I nt ersci ence Publisher s, New York) Vol. I, pp. 32-42) 44-54
( 1962) and Vol . Itivquigppe d&'t@biel@l&hd@@ 0( pe@6dng pdlygrathiane Rtahgsn@rha@hem stry by
K. J. Saunders

Bevel onaant BO1FrelBnE R Bera b sbmiogiiHioN e gin W med AR Ical L gothed S A Si4%Bhce

Publ i shers, hfRng élmtzlﬁle(ﬁrﬂe%%ﬂ)stmé‘!@)@é’rﬂrgooa%Yop%ﬁiésvﬁchﬁﬂfg%ﬁne&@n&zﬁa' B@:' ng
conmpound can be used with the present” invention. Exanples of such 15

mat eri al s i pepudé. {thowdd slsp dededdrableomtheart fcnhalve\mmgpees tos pespagifig a
conposi gg ons adm x e oxi de adducts of

O ol by B e fiaRe Rl B oH eokit VoSiiedetudin & b R PR e ogar s and

sugar deri valketh@scally Glotihi WeSiteyRxth ke Asitaiéns. of phosphorus and
pol yphosphorus acids; and (d) al kyl ene oxi de adducts of polyphenols

Pol yol s of these types are referred to herein as "base pol yol s". Exanples
of al kyl ene 20 oki ce zadchncths pcafserpdhgdny'dn oxa/@bikiamgmysethane ﬂmemsiormmismg

adduct s of e hyl ene C ne col di hydr oxypr opan

T i hydr of JiRde RS S S et i BN B 4RE: o F BB AabeB N Rk Rane
1,2, 4-t 50 hydisperyidHt &pyind the, tﬁoth kb by@trsaxﬁéhmﬂad‘r?mg1he1fr&¢hrmmeat fonhOhdehane,
1,1,1-trimethyl ol propane, pentaerythritol ycapr ol act one, xylltol

arabitol, sthetrolyirethanertispestion Prps¢pareddy Wéinﬁ veaierap R9¢léﬁétea§i¢rdé adduct s of

25 polyhydrox kane t ene oxide.a ne oxi de
capped pr opf/tf aﬁ@“@f“aé‘ R %ﬁ%& Q%Ol%‘%lrrunder mmgg ? GE“%“%)%? 2R P her
usef ul al kyh efBleiifdesi@f AMCHSyhBhahélR padpi%atﬁorﬁfa fshmh@@relndmamgrw
glycerin, piperazine, water, ammonia, 1,2,3,4-tetrahydroxy butane,

fructose, sg@lrytss?eyana@ aAti @cpou@éhewmgviaﬂmdrtorml fanesinatity; of \easater shanag-@; and the
Fﬁ;%/( g;( E%ll ¥ eﬁ"}atn ll?s’eall,];[eersfh%ln%y oflfe eglatggglggrchﬁx?l s and any of these
In another aspect, the present invention is a foam backed substrate comprising a
substrate and adherent thereto a resilient polyurethane foam prepared by a process
including the steps of frothing an aqueous polyurethane dispersion; applying the froth to
30  asubstrate; and drying the froth into a foam, wherein the polyurethane dispersion is
prepared by admixing water, a chain extender, a surfactant, and a polyurethane

-



0 2 JUN 2003 al so include pol y(oxypropyl eneoxyet hyl ene) pol yol's. Thk2 JUN 2003
oxvet hyl.ene content should preferably conprise |ess than 80 wei ght percent
of the total polyol weight and nore preferably | ess than 40 wei ght percent.
The et hyl ene oxi de, when used, can be incorporated in any way al ong the

pol ynmer chain, for exanple, as internal blocks. term nal bl ocks, or

randoml y distributed bl ocks, or any conbination thereof. Another class of

pol yol s whi erepelrmeseindsedixang ¢pndhiwnp sefiersnt forprepwrd oriakle dispes ol theer

pol yol s™) whi ch e base pol.yols contai.ning di.spersed polynmers such, as
acrylonitriW@E@T@@%ﬁé585B@F9§§’_?&ﬁ?%gﬂengW“% ffﬂgggogﬁﬂﬁfﬁﬂéﬁpﬁgp§ols can
be from reaghii@B aMydidkyERine QGRS MNP RerMRLd L YarfthOpHGlrefRhEFdadl Bas a
including, for exanple, catalyst's such as azobi ssobutyro-nitrile; copolymer
pol yol st abir¢silzency of fnath & ta3thpearceansf er agents such as i sopropanol

Pol yester polyols can be used to prepare the pol yurethane dispersions of

t he 15.pPesent invention. Polyester polyols are generally characterized by
repeating ester Unhhgd WntsorGRNp&nBioBREdCealbe AbdfANRALduShiBM Morkize
presence of termnal primary or secondary hydroxyl groups, but any

pol yest er t eppliceaionsguchras attadhed stshoratmrbadieorhydirmeg €les graopgy sndatayber visgd wit h
the present jnvention Cgpr ex l e, the reactioaafrgguctfgf t he
transest eri f1%C8Fo _“Hff‘e g1 'pf?fe?)‘df’yfé’tnﬁﬂ}lc_gw SerépKitH ?Sa‘E”é?IOEé’ﬁ be used
to prepare 2@sdBentdhyefo? v aicus ¥ xifitieanB despBRdbld 3Rt 1 on. Pol yam nes,

am ne-term nated polyethers, polynmercaptans and ot her isocyanatereactive
conpound$ are also suitable in the present invention. Polyisocyanate

pol yaddi ti on active hydrogen contai ning conpounds. (Pl PA) can be used with
Phe 25 present i GHE FOHOIPIeBh (EcHpn e i § grodkant poHERas i on
products of Fhlaangkitd APIRON RiEharft RERESSScdifosRIoRRA4IAEHE! PA conpounds
can be foun& i'n, for exanple, United States Patent 4,374,209, issued to
Rowl ands. | nn¢dhenipaificfrotbed of yitlde: gol esethdne foymemaviop gopd efsdreaty. yAat | east 50

wei ght percent of 30 t.he active hydrogen coppounds used to.prepare the
Dol Yur of nendobr T fieraL s B g e a SRR waR B ot
nol ecul a5 WaindRithér: %ﬁ&fﬂr@t@@né@ A RuuPObhpable -of formidh i?él?@rle}mahe;QQQ hikedr@, 000.

most preferably 3.000 to S.000. In the practice o he present invention)
pref erabl y tafibothpdtalpirethare-formyngr osigrials anaseld om diei preseal inkgntiog s matepials

Preferably thi.s, polyol s_a _hydroxyl  functional bty of fromz2.? 5,0,
mor e pr ef or ab1h PR e ¥ pp Sieoai Vokaos: ekp it Piufos el 5
Most pr ef er ahtMde, fbeexasiple, §oRuteythne gRipoBERO UWHEe 465 dretiing hepalyendrifay
pol yuret hane or pol yurethane prepolyner is a polyether polyol having a
hydr oxyl f urretairoseans isgcyenate rengii gitysfor sorge perigsdofdinmmafies disRersios; EPurfoses om

3,000 tq,8, 0 f r | NV 100, Lonal | IS
defi ned o o PRterhIBRIEE aFouindls By ks hbi BE b
initiators fosidgwefulBdeasddesbliaethantypdyraemlisgieettor. eAled, fonpurpbses of @fef ect
functionality during polyol production, The pol yi socyanate conponent of the
f or mul at i onsPTE¥ent KYEHIQns 3 REIYUFRRARE PEROLYAIET BE PRy WISHI2BR PRI IR ECAHDC g ani ¢

pol yi socyan , ief i l.yisQcC i at ebased prepol yners, and
mi xtures t hgértg%fw&%%efg{ergég‘éﬁgi%&gl T o %’tdf%p i d cycl oal i phati c

i socyanates, but aromatic and especially rmultifunctional aromatic

i socyanates such as 2,4- and 2, 6-tol uenediisocyanate and the caqrrespondi ng
i soneri c5ni xt ur esPolyurgthane pregolymgpsgisofudin e ﬁF?é%% of B¢ PSR \EBHORASt e (VDI )
and the corr ' i eri 1 Xt o i <

22" i phony| SEPRES bh e BRTER oF alvE i Bn EbURaE s oy fpuniorisceyiitie

pol yi socyanahesst¢iBhbmetritoexaag refadteuoasti of hydvilenandedadl sengndiei fsoaicmnhtyes
are preferred. Mst preferably, the polyisocyanate used to prepare fhe
prepol ymer fBrthaPEPPYMest usehd Wihdbe Ries§Th fgh 'I%C%@emsea&mﬁﬁﬁﬂ%%h% present
invention i i ssld j ender is
used to bui 1CHEE wlieBtBrelert th BOUBIepPherfdroR) Rk prefobi Sap b £

reacti omoof mbRcelapveighkinehe eangevof froinhi@0its 00 YahaPepblymets wehdl it thei n t he

pol yur et hane prepol ynmer, that is, chain extend the pol yurethane prepol yner.
A suitabl e chain extender or crosslinker is typically a | ow equival ent

wei ght active hydrogen containing conpound having 2 or nore active hydrogen
groups per nol ecule. Chain extenders 30 typically have 2 or nore active
hydr ogen groups whil e crosslinkers have 3°or nore active hydrogen groups.
The active hydrogen groups can be hydroxyl, nercaptyl, -6 or am no
groups. An am ne chain extender can be bl ocked, encapsul ated, or otherw se



02 JUN 2003

rendered | ess reactive. Oher materials, particularly water, can function
.to extend chain I ength and) therefore, can be chain extenders for purposes
of the presen/3qtn/enti on. Pol yam nes are preferred chai n ercendeysei2tt is
particularly preferred that the chain extender be selected fromthe group
consisting of am ne term nated pol yethers such as, for exanple, JEFFAM NE
D- 400 from Hunt sman Chem cal Conpany, am no ethyl piperazine, 2-nethyl

pi perazi ne, prhcteecifand presed irehyon phenldbesnbitanligniqnal udanhseondtibyd ehe

di am ne, dlethylene triam ne, am noethyl ethanol am ne, triethylene 10

t et r aani ne, difpérealhy| enc pent aani ne, ethanol amine, lysine in any of its
stereoi soneric forns and salts thereof, hexane di am ne, hydrazi ne and

pi perazine. In the practice of the present invention, the chain extender
can be used as a%@ﬂr‘é@&?’ﬁeﬁﬂirﬁhla@ﬂns Jffthé PRsdMt AvlehGén chlu@e@rpéwt i nvention,
a chain extender is oyed in an anount 15 sufficient to react with from
zero (0)5 t ocdmponssat. c/é;cmvedfydtdgen cwmymg@ompbmtmmﬁaowmnkyr@sérm in the

prepol ymer, hase 0 ui val ent of anat e react on
Do e pSaethene pRGr i are MoSh o ge ey A dedst i bV G act as
a chal n et §pdelarald, TRARIcoM Il BONTE Ainal b 18lcid Beodi 986 RBBGALREE boral [ Ly

present. A catal¥st can opti be used to pronbte the action between
a chai n ext sngible Ia:rhycblmregenarsld);clyrmma)tmd awhdescigead in sesit pu’udheatsormfas&hgh pr esent

i nvention have nor active dr oge t hen aI SO
concurrent | §OPMsEY %851@&1’ c?@g'éreffﬁﬂ%qr gxﬂfﬁesg 9‘8&8@%&%@?&’ fscﬁ’i’ sui tabl e
for prepari phsd, méfga.afcctﬁm%nmeﬁsmu Y& ERLI Png( B! naki elr%@?smpvaﬁh can be

prepared from a polyurethane di spersion and foam stabi [ i zer.

addi tion topp 36/ M8r EOHaHE) dOsgueicodymarithernistoghy Kt hiSiahndees, Ckapﬁamaodlnd of
the present ventjon c 0 I ncl ude: cross-|inkers r tants;
fi'llers; E%B Efl%aﬁégggéﬁg%'@%? eV@P@F@&ﬁﬁbﬁ B@h?@ﬁ% ii@rances
and/ or ot he tR | BoFied BOMRCE . 4 ef.lgk,v idt, K tLipon of
pol yrer foari%“%? e?uédt?d eThe tcer%bth%rrrgghnfd%gggrt?cu are l'y %r@?r?@ tg g(h?rﬁét:rgrl al
pl aced i nt ocentamutgrwmpponcpcmed;@ith the pedenninventiaw rExaepiesi ddutto f orm a

f oam ,4 Conmpound, of the vention optiqnally .incl des a.tiller
mmteri als | PR POPOE PR PG i B DE Ao APy 8085 ehims
mlled gl asgdmpabrel Waﬂ@ﬂ&@%&l&ada&ddmﬂbmﬁymc&wlkaﬁ&, fﬂ) aliglene@Rtdeni te,
antinony trioxide, kaolin, fly ash, or othér known fillers. In the practice
of the pres adducisefeneniredncing sighrs ahd sugnt derrellatw@aén)r@gjmlwe@xsiemdﬂym ef hane

di spersion ¢

ot bor ot panEidagrls AT bAybiRePRapPRIAS ol (o) ke Rlac' A RED! Boifhencls, 1.

250 pph, nopelyplsedferablypet &&seﬁehamtoaﬁeelppb"baaagély&rsefEiaﬁb;blys bEARylEMAN 150
pph. The present invention optionally includes a filler wetti nlg agent
YOI

filler @RttPkige mdg&ﬁtpwwémwlyar@anmﬂwq@rma@ adducts of ethylepp g

I th f | ud h hat
ol Ts such SoyREERoRE L3R Rkieopahe T b BlchyBilaRPRRA 7.6 00, “cSnprSp e
i ncl uded i ndmyemmnmde Aflyderut, R2 ea&mwxweme o2, &ttrxaydromnﬁrreaujloln of at
| east 0.5 parts per 100 parts of filler 15 The present
i nvention oﬁﬂmémlomqnﬁcfbdégntemytql@ﬁ@%@ PePFﬁeé}’égH@l’sPch@ﬁPflS’éaclﬁ@f xylitphy t he
resent | nvSABKST sbLIRLARRS, PATNIEAT b alichO¥iidt agfaldar pol yur et hane

di spersi ons KEners <uitab or use ractice of the present
inventiof Caolyhed@Ryalkdneyreitie px’@pylaﬂetom&_d)ddd&&aﬁ’ﬁh ethylere beide@apgidckener s

i ncl ude ALCOGUMIM VEP-11 (trade designation of Al co Chem cal Corporation)
and PARAGmepz/lppe(omda@édlzvés efedihyshienyr ard Gihydeoxyalkpran S8brveefy! alkplens |

Thi ckeners ¢an B,y e%cfuﬁe%a‘é{c%m%‘é keﬂg‘a%%%ﬁé yﬁjﬁ%ng iBeheing, w gpound of

desired viscosIty i nve | on can er Op%l onal
conponents. aﬁ@,ﬁorﬁ:a(qpm,m[e(aahfy@,ros(gbat_tah@m@ﬂ‘osg,tg@cragd_a_sent invention can include
surfactants) frothing agents, 25 dispersants, thickeners, fire retardants,
pi gnents, anti st atl c agents, reinforcing fibers, antioxi dant S,

Ao WO L SR Sl N

car bon di oxidels &u&ﬁe&eg%d%peﬂm&%atmcxﬁed \%nﬁem glox{ddr LS sisof the
present invention, some conponents can I ghl'y advant ageous roduct
stability during and after the 30 nanufa Eturlng process. For exanpl e,

i nclusion of antioxidants, biocides, and preservatives can be highly

advant ageous in the practice of the present invention.



Preferred in the practice of this invention is the use ofU%JJH%ZQM
.a frothing agent. Particularly preferable is the use of air as a frothing
agent. Frothing agents are typically introduced by mechanical introduction
of agas intoaliquidto forma froth, that is nmechanical frothing. 1n
preparing a frothed pol yurethane backing, it is preferred to mx 5 all
conponents and then blend the gas into the m xture, using equipnment such as
an QOAKES or 1FbR&%I@\{Eom(roaw—%byle%xfyaﬁm@ﬁ@ gow@m bﬁeeﬁeé‘twlerf&ron@ﬁ@%mmg a
stabl e di spersion of the present invention, [or a surfactant useful for
preparing apsifefbly domyirise IESSIIHHaCSlOa)VﬁlghtuEBZfEUﬂ otftbnr tatf) pohy@peeighyarel so@bl e

di spersion are optional in the practice of t resent invention, and can
be cationic pé%?”f‘lg tlﬁsr?ttga“ g%"S’rTPEP%rEI‘?“Fagf‘%ﬁ@@E”BB Xideyhen L{fﬁﬁ?(?“%g?f actants.
Exanpl es of @d%'q%}h&id$H5£>ﬁ»@£@ﬁlbﬁ%tH’é&Jo‘tkqﬁer%HExfer%@E%npleaz!sbﬁ’@émaﬁﬁl%éks and

phosphat es. Exanpl es of “catl oni factants i1 nclude quaternary am nes.
Exanpl ess of teronaaldhocks sarrrhadondn dstiineddidecitsl, ocin ycopdiyaten shegcardt ai ni ng
et hyl ene oxide and silicone surfactants. 15 Surfactants useful in the
practice of the present invention can be either external surfactants or

internal surfact w&her%?{)f‘@ly& t&ﬂtbé u@éoew?tHrtﬁeaﬁrEﬁm ﬁw%!o‘ﬁllrgo not

becone chem cally reacte o ymer during dispersion preparation.
Exanpl es of "esgotymed padysif'aehathtse b&efpalyoherroetalmmgldlspdeeds;ailyrser@tudmiecyI

benzene sul fonic acid, and |auryl sulfonic CI d salb Internal surfactants
are surf act AN EAYESC5RNEC0 FapigHenp gbe%ee%oep e RPYOlsigan E%I”;?Hhr

during qup‘?dﬁ'uBH nﬂ&gxﬁ’@sr&hlf%lnﬁ‘va% FEneé?im tu?r!lﬁkﬁh% wag)(%\ﬁl?@t usef ul

herein includes 2 propi oni ¢ aci its sa urf act ant
can be i ncl vdedystsrsuah hs)nzmbismdbouyr@mmhecq;rmesmtpoiyweuabulmrs:zmdahaxarmunt
ranging fromO0.01 to 8 rts per 100 parts by weight of polyurethane
conponent . 2@“@‘1%?%?6‘1?% *%ES8PWP?HOr preparing a stable froth are referred
to herein as foam stabilizers. Foam stabilizers are essential in the
practice of the present invention. In addition to the surfactants descri bed
her ei nabove, foamdyeatsripblyeissacan uiserdctprthp)ard the pebyarqnlh@p despefsmnesf the

succi namat es, and. sul f osycci nanat es t abi Li zg}yﬁknown to useful by

P hose. ofSor dreanynSEttan: [HaieNar Bppols Areseabany KA ARt Mot B be
used 30 Wit Rygibeca @é@r@hah@&ﬁﬁﬂﬂh@ﬁc andPby th8 plesdhdd AQERifA pAAS) & are

optional in the practice of e present” invention. Catalysts 'suitable for
use in prepammgiatydwdp@lwgr@phahmesnmmyq;mrmmaﬁmgen p&lemﬂwn@Y@ﬂfogene
present invention Indu?ff ﬁrt|ar% m ne ic C

¥

i ko conpourkiRuBhan b e e B, 20 pRAOE I et drp R AL B

i ncl ude di - nrduds¥drifidafion of glycols with poly(ethylene terephthalate) can be used to prepare

20  the dispersions of the present invention.

Polyamines, amine-terminated polyethers, polymercaptans and other isocyanate-
reactive compounds are also suitable in the present invention. Polyisocyanate
polyaddition active hydrogen containing compounds (PIPA) can be used with the

25  present invention. PIPA compounds are typically the reaction products of TDI and
triethanolamine. A process for preparing PIPA compounds can be found in, for

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

In the practice of the present invention, preferably at least 50 weight percent of
30 the active hydrogen compounds used to prepare the polyurethane or polyurethane

prepolymer is a polyether polyol a having molecular weight of from 600 to 20,000,



5 bi's(mercaptoacetic acid isooctyl ester), dinethyltin dilaurate, 02 JUN 2003
dibutyltin dilaurate. dibutyltin sulfide, stannous octoate, |ead octoate,
ferric acetylacetonate, bismuth carboxyl ates) triethyl enedi am ne, N-nethyl

nor phol i ne, " 1i ke conmpounds and m xtures thereof. An anobunt of catalyst is
advant ageously enpl oyed such that a relatively rapid cure to a tack-free
state can be obtained. If an organonetallic catalyst is enployed, such a

cure can be ¢ m@rhlﬂ?d omnsgofooo%&[@termb@ 300036 8Hopen HeQriakt of @ t he

pol yur et hane prepolyner, by weight. atertiary amne catalyst is

enpl oyed, t heresattamwtlomrpeéfemabfl tyxsmo@ml tiesa ydsenyl Abicgomaliteoligilergt 2.20m 0. Ol

to 3 t I -per. 100 ts . qf
Dol yur ot hana PP GRS GRBBLIS Herdsy! ABEUA e ForaA R peratereay st
and an or gangQgi 8kl ¢ O%H%WrﬁhoF@&eQ?ab‘?*Tﬁbﬂyﬁﬁto' 3. CRIR #&%Pe‘r@d? tHeactive

General Iy, any method known to one skilled in the art of preparing
pol yur et haine hddrepar singpsindamseldeo pseedrel the pdigurpthand m:qmlpfremmm pegsemer is a

i nvention to are pol yur et ane er si ons er| sujtabl e for
prepari ng, glys@ahmlaéol having Ay et ?ﬂa@éyeqftfrq% éntp%o%a BIieCHBI e

storage-stab t r 2 Y., ;
pol yur et hane f@ggggpﬁngg(ﬁﬁegn@b:% Eﬁpggér%to??fe'e& gsggg%g?ﬂt[besgﬂcﬁ%%l%y 'S

m crons. A pdb&mnbbmamﬂtmaapememanakhdhmn&nmuvoSMOpdgetmﬁ&hheﬁn&mrhave a
nmean particle S|ze of greater than 5 mcron For . a suitable

di spersi on cafuped |59re“ﬁétr‘<§awb>§‘dﬁ1f%cﬁa“5awb’6h9%F%€W}§H8“%FEBB{‘9%91Y%th wat er
and di spgpsi gy {,pEoRr ePOl ymer in the water using a mxer. Aternatively, a
sui tabl e dlsger5|on can be prepared by feeding a prepolyner 25 into a
static mxing device along with water) and dispersing the water and

prepol yner in the _statj¢ m xer. Continuqus ods f preparij ng agueous
di gpersi ons of pol ﬁP@lWﬁ@”&PéOHWSWP‘é’HB’GdSH“ gHans gﬂierlprf%@t 5‘?’%‘&‘1 Nof
the present | I t 095;
4, 879. 322; 3,b§§§éb%}2°?irhsmF%¥%§%§R gélé%rllag& Toglg’?d 56%“%%%%%‘5%@@%“ al |
descri be cont:hmdmn@qbyme,%lésmusemxherhoft Bespeanpaclidgalipblatic ast hane

di sper si ons I t1on, urethane I spersion having a . high

't or nal (phasetlpaifatc R pBaBr b rEmany a0 toRCPRUBHL s EReCenaE as 1o
described i niddeypanal@tucHNg 2,8 3D, Q& luedekii@tydnsRasd ee @ﬁ#é@ﬁé&ﬁiu?% SEYRE/E ONS
can be used in conbination with the polyurethane dispersions of the present
i nvention. Smixwitse4di-spér sndag -diphényi-nfetranpdissaeiangte WMD) pad thar et hane

di f th t t | : t ad di ;
St yr one- but aBPBFODTREHEAEHE AT BUABeastr i ot S0 Sfanc. al kyl acrylate

di spersi ons; d?ﬁd&)i%l%%a\ﬁb&l)‘sbc%@ﬁe@hﬁi 961?&%?1' pAlFme tRAENCHI ] Pik SR RAYd @MDI)
| at exes; polyethy ene copol y | at exes; ethyl ene styrene copol yne
| at exes; 2fol yoi nyktucqslqﬁrﬂl\ﬂé mi tphrpwélssocmna@e psﬁlnr@fem@p@imt prakerably, kl@c
conpounds and, m X ent
Cvent 1o’ ar GOPRSEHTER sk S hos MRS ERNEO S B Bieob DT BREL, | | on
foamis one WIDCbr PREDIA nlnlnuntre3|llency of 5 percent when tested by the
falling ball nmethod. This nethod, ASTM D1564-64T, 15 generally consists of
dropping a ball of known weight froma standard hei ght onto a sanple of the
foam and then neasyri f .t t f the
hei ght from whi ch @&gﬂﬁﬁg%ﬁ@ﬁ%ﬂ%u& éfg {hgﬁiggﬁgﬁhﬁﬁgthgpgsent
i nventi ons ha\eateadére:s ubddad GMil@thef hoBtHart weiBkt qmerrw@nyu)retrrmeeprpp@maaw y from
10 to 60 percent, and nost preferably from15 to 50 Bercent The resiliency
of foams of treRstign &€ thetchpimeiandernv g hesispcysia unetsnghty indhs PAlWHegrat er
confort to prod i d ane foans
pr epar ed frod¥aﬁu oﬂéH%L%y%rgt%ane %QgggggpgﬁgB%ﬁg%hﬁpuré@ﬁgﬁggdigperS|on
of the presendktdndviesticresligian iDGpihity £ibw efuivatdne veihphdtdathydrogeo comeaintngck of
a substrate) such as, for exanple, a carpet. Storage for this
compound havmg 2 or more active hydrogen groups per molecule. Cham extenders
30  typically have 2 or more active hydrogen groups while crosslinkers have 3 or more

active hydrogen groups. The active hydrogen groups can be hydroxyl, mercaptyl,



25 purpose requires that the dispersion be storage-stable. Alternat{ rZeJUN 2003
t he pol yuret hane di spersion can be applied in a continuous manner to the
back of awgapRehgsubstrate, that is, the dispersion can be, ﬁg oRd; 0 the
back of a carpet as the dispersion is prepared according to t he practice of
the present invention. 30 In the practice of the present invention, a
frothed pol yurethane Iayer is dried to prepare a f oam For t he purposes of

t he present invention eatogrllexl n.any way

o et r e RE RS ArdTrd R ckBrfer A o hicRed, Rnaspsualsb SR icifer kbl o

i's substantibileled 155 @chle. V‘@ih%F matdiRls] BStitdlang \ﬁ&tr&fahffbndn%n % £84d EHand
pol yuret hane cellular foam Drying can be at” anbi ent tenperature but

pr ef er abl y lengtidandethierefamn. awmde chnintextanderstior paperes Hf epsGenton@IOCn. 5 | n
prepari ng pol yner backed carpets according to the present invention) a
pol yur et hane di spersion is applied as a |ayer of preferably uniform

thi cknegs onto tptagt ﬁansaré ,?reewetteﬁﬁnqheﬂdaw ttquameuﬁngbertreennﬁthe

substrate Pol yur e precoats, |[am nate coat oam coats can be
prepar ed byhatehedderlbaapincied friohpthe goduparodsindmgofsdaning tarmirtatesd podyettierpr epar i ng
such backings. Precoats, | am nate coats_and foam c&gts pr ared from

di sper si onssugl 8, tRE§¥IMBled B AMINE D=AQ0, fjemdientsman ¢ Refpish! GSrapAIY sABMOFoam
Ca t Cu 9 dinR P
renti n, - VS ePesind s ERH pifleine 7?“1*&9;)%{"&%&%9'7‘%6 teghosBE L0y

| 982, Vol . dlﬁm@a,mhﬂancgﬂarﬁme,lcﬁemyreeacrtarmm podiyostiey! Raneohamide, nisthydémo known
as an A+B backing, such as is forned by the reactjon of a pol yi socyanate
and a pél de”t"ﬁ“"te’raé’lerS‘P)é%“@rR?étaéf“‘%F chang! \PERIDG, JYS 1B mnar@f&geﬁteoweaﬁﬂse

applied to @ne il faﬁxct‘ﬁer%kf PekHeRfthm Hbtﬁld"rﬁtu?e B Rb&atihe. Cfgtrtﬁi%rtaeuc% Jrack-free

state to forma car ternalve in the practice o pr esent
i nvention, thae a:@sqnoiryumtetnhm@&hdlrsqacmfslbmnndmntsad A Mmgaqueouswobamned | socyanat e
functionality can be advantageously applied to the surface of a carpet
substrate, thereby removi ng the need to react the pol yurethane precursors

in situ to formyhe poliy oﬁ%gf’é‘gmﬂme)ﬁ%ﬁ a dNA Gk dér Es@nep‘?&le\ﬂ% Gh Hﬂm@ﬁm

di spersion, usually in the rmof a Conmpound, Is appll as a stable froth
t o a carspetsuffiniénacereadtivath frars Zeee(®) wmce;:hrtmrtt lof tilepsocrmraye ﬁnacdmrmgtmr

t. The 25 pal th di
P merott o e By WhEsy maG AT ot Shp i aeph ot BB eh e iy P T of

extruder t ceq@apRleYt fMBaRAtERdbNEl EAYVES desithiSle 2BINGW water to act as a chain
extender and react with some or all of the isocyanate functionality present. A catalyst

can optionally be used to promote the reaction between a chain extender and an
20  isocyanate. When chain extenders of the present invention have more than two active

hydrogen groups, then they can also concurrently function as crosslinkers.

A polyurethane formulation suitable for preparing a foam of the present
invention (hereinafter Compound) can be prepared from a polyurethane dispersion and
25  afoam stabilizer. In addition to a polyurethane dispersion and a foam stabilizer, a
Compound of the present invention can optionally include: cross-linkers; surfactants;
fillers; dispersants; thickeners; fire retardants; absorbents; fragrances and/or other
materials known in the art to be useful in the preparation of polymer foam products.
The term “Compound” particularly means the material placed into a frother to produce

30 afroth which can be dried to form a foam.



pol yur et hane di spersion used to coat a textile can vary w dely, rar%ign 2003
from1l.5 to 300 ounces per square yard (53 g/m"' - 10.7 kg/nR) dry |3HN
depending on the characteristics of the textile. Preferably) the foans of

the present invention are applied 30 at a level of from5 to 50 ounces per
square yard ( 170 g/nm8 - 1.8 kg/nB) dry polynmer -12 wei ght. After the

| ayer is applied and gauged, the |ayer can be dried using heat from any

sui tabl e heat souyrge_such

. A, Com ur%d-oﬁgh ah. isengr%r e[d noovﬁlnh'lgl 1C<(:)lm8/eCt H?nr O'V[ern;jé{ gile
heating plates. Ih-preparing'tHE PolVEFErHane "t oalitr hatked substdt eSof the
present i nveie} AAterRl dndRNEIAdondddichieriRACKRA ab fxlidd B8ss| Pal@Bftdafidndle, 1t 1S
advant ageous to dry the pol yuret hane di spersion as qui ckly as possible

after it isahmphimdribyirathgalsulpantonateeantinonlyagoxde kaolis dlyvashl, darietiter isowg a
sl ow heatin L RIOGess can. re LHSt i n_coarser cel.lblstruc ure i.n the center of
R gaf iy B

the foam S REEAUGF P HARABETHE o Ul Iad IFE ENEHR 21 ni ti al dryi ng

of a pol yur gbRangndk IRBERIARaR be FRAG PIoEBParts BY BNE 27 108 LAE &N i nfra-red
heater as this practice can pronote the formation of a snmooth skin on the

surface of wphiyufaizamef Boifergbly higlldrean be loatiédin ansinponhoflesst that 2 ¥hpphy nabesi r abl e
and may al so _he ossed ar subjected t one other form of marking
process. mé’rf‘ﬁﬁfiaﬁﬁg“ﬁr‘*&?ﬁ’ \PP f’"f’ﬁé’f%sﬁa%ﬁ%ﬁéﬁ%ﬁﬁ’e%&&}% of the present

invention is that t5 they are resistant to yell owi ng. Conventi onal

pol yur et hane foans) particularly those prepared with aromatic starting
mat eri al s such as'hkpresent iT®nfior aptigrelly owludeoa fidkpwsting agentair fildardvetting

ultraviolet light. The foa of the present invention have a surprisin
bbi 11y e netf Benra ATl Rkt SURTATE: bt 20 RHE RS BisPal 68 ce@ bt ot o i n
a conventi 0mﬁlefxﬂQJc)tH{g%thﬁ?}E‘ﬁncftfb%rﬁho%ﬂafm@l@ Qlch Qy\é&ﬂur%ém&%lﬁfsshd%.o)ﬂ ded to

illustrate the present “i nvention. The exanples are not intended to limt
t he scope offiliechwepingseent cambemcludad amalCaimpednd aidhe present inveneempatet ed. Al |

per cent ages are by.weigh % ss _oth i se ted. 25. MPLES Material s

used in the C8§C§Hﬂ¥[é%“. Ot%é%-a\ gﬁ%slpe;%e-‘mpwséfggﬂgmye%ﬂg wei ght triol

having | 5 percent EO capping ( Trade designation of The Dow Chem cal

Conpany). -13

15 The present invention optionally includes thickeners. Thickeners can be useful

in the present invention to increase the viscosity of low viscosity polyurethane
dispersions. Thickeners suitable for use in the practice of the present invention can be
any known in the art. For example, suitable thickeners include ALCOGUM™ VEP-II
(trade designation of Alco Chemical Corporation) and PARAGUM™ 241 (trade

20  designation of Para-Chem Southern, Inc.). Thickeners can be used in any amount

necessary to prepare a Compound of desired viscosity.

The present invention can include other optional components. For example, a
formulation of the present invention can include surfactants, frothing agents,

25  dispersants, thickeners, fire retardants, pigments, antistatic agents, reinforcing fibers,
antioxidants, preservatives, biocides, acid scavengers. Examples of suitable frothing
agents include: gases and/or mixtures of gases such as, for example, air. carbon dioxide,
nitrogen, argon, helium. While optional for purposes of the present invention, some
components can be highly advantageous for product stability during and after the

30  manufacturing process. For example, inclusion of antioxidants, biocides, and

preservatives can be highly advantageous in the practice of the present invention.



0 2 JUN 2003 | SONATE 125MF -- 4.4'-nethyl ene di phenyl isocyanate l'havmgg 2003
a functionality of 2.0 and an equi val ent wei ght of 125 g/equivalent (*

Trade desWgatPbd of The Dow Chem cal Conpany). | SONATE 50radsse9s01’150

percent 4,4'- nethylene di phenyl isocyanate, 50 percent 2,4" 5 nethyl ene

di phenyl isocyanate m xture having a functionality of 2.0 and an equi val ent
wei ght of 125 g/equivalent (* Trade designati on of The Dow Chem cal

Conpany). MPEG %56ferred iMihiapracpr® dlhédinbsntiveacthe ng: @tahgak ene froxiitkeagent. h

met hanol tq an equi val ent wei ght of 950 g/equival ent (* Trade desjgnation

of The DowFeREw &k Presmbiniphe vss obpisaspritgthipgagaps Frothipgqgsntsiaes RICR M 4- | 6)

sodi um sul {098 Eed bELALEAETANALERM, o SL RN FRAER BHhaon ARIM N M B

. . a .
-- D sodium W Ssu Succl nanmat € aval percent active

sol ution i mavkhsical(ffotfiingden H@E@u@ngazt frothe@pokliREHa86 backing, M4 seferllio mHCUSOL
A810* Thi ckener -- Acrylate thickener available as a 19 percent solution in
15 wat ep (allpoationegrs gt HiEn biendtheRpasnnigribie MadureCHIng oHtnnesol skohtasen  an

enul si on of art err)-ditrydecyl t hi odi propi onate, 40 parts
wat er, and %’§§~§3t°§ F@&%@%W@B ich is a butylated reaction product of
p-cresol and dicycl opentadi ene (* Trade designati on of Goodyear Rubber

Conpany). 20 EXAMPLE 1 Preparation of a Prepolyner: A prepolyner is
prepared by addishwfeats wh byvarindor prparing 4 sfalNPEEPE5QN 0fthegretert hyl ene

gl ycol, 86.459 1S E 125 nd 459 1 SONAT Lnto a glass_bottle
ohorei n ¢ ha TR BRI AHE g ReSe RO Re R 8 A ApRAt T PRI e 1 0 25
prevent,ot he ki Ginkramamdhigpdrien bR dpinah theSprictie bf BE Predes igvEtib® hnaf
DUPONT) . The botfl e is seal ed, shaken vigorously until honogeneity of the
conmponent s dag bachiieniesurfastants; heinnicobffedams o almeontidnec susfacantst dxampleatof 10

m nutes. The.bottle is then . placed in _an oven held at 70C.for 15 hours,
wher eupon iztm%é%sqrg &d”@ﬁ%giﬂqﬁ%%& RS Oé%lé‘fést@ﬁrpg%?ﬂ%?tgﬁpc%fﬂ?ﬂ?seo%ri or to
use. 30 - 14ationiPls@ladtaits MRl qaMeAABERHMe Ok YAMMRdsHANEn Ry P QlrtdcAis 759 of
prepol yner is weighed into an 8 oz (0.24 liter) glass bottle having an

i nternal dilapadeplogk cepadymens copaining ethdenesoxideandadicanel sSHfACaNBDO t ype A
B1r )é;)g?ylsrla?dgsaud‘éa%tat%hs;@cf il 2@%?&\8&'&% gfj’ t{ﬁ)léc\ltpre 'entlirll\l\%nliOA éani t{%se?tli'xgreg(té-r%lo the
surfactants or internal surfactants. External surfactants are surfactants which do not
become chemically reacted into the polymer during dispersion preparation. Examples
of external surfactants useful herein include salts of dodecyl benzene sulfonic acid, and
lauryl sulfonic acid salt. Internal surfactants are surfactants which do become
20  chemically reacted into the polymer during dispersion preparation. An example of an
internal surfactant useful herein includes 2,2-dimethylol propionic acid and its salts. A

surfactant can be included in a formulation of the present invention in an amount

ranging from 0.01 to 8 parts per 100 parts by weight of polyurethane component.

25 Surfactants useful for preparing a stable froth are referred to herein as foam
stabilizers. Foam stabilizers are essential in the practice of the present invention. In
addition to the surfactants described hereinabove, foam stabilizers can include, for
example, sulfates, succinamates, and sulfosuccinamates. Any foam stabilizer known to
useful by those of ordinary skill in the art of preparing polyurethane foams can be used

30  with the present invention.



5 covered by the liquid. Water is fed into the prepolymer at a ratd 3f JUN 2003
g/mn. for 2 mnutes and 19 seconds while stirring is conducted at 3000
rpm At 30 seconds into the water feed, 6.1 g of BIO TERGE AS-40 is

i ntroduced over a period of no nore than 5 seconds via syringe. After

conpl ete addition of the water, a solution of 10 percent piperazine in
water (32.9 g, 80 percent stoichionetry based on prepol yner isocyanate

equi valents) is add@gMife SHIdnIGR 1VGhciReRR Ot Qht hYeRRAOMERaly st &uitable
resulting dispersion’is then poured 1nto a plastic tripour eaker, covered
tightly w thfcaluserinrprepdroiglthapa ywakihovezdnd pobitiethage pidpplyowes of b preserith a
magnetic stirrer, The next day the 55 percent solids dispersionis filtered
through a coXVeiqdneitids ferigasy amines; apg OFSANGIEENIOTomPIRAdS [ike AeMPRHNAS REd hane
Fr ot hed Foany,: -h [ j s mxed with

5 7g of o 25 erRg el EoPQURIE ST iR TN b 16775 o

EMPI M N MK/ Bbisaingcaht@ge dCuiSOisod@yl Bterh divkeahetin d hurgteadibhgnohedil aupdte. |
frothing is observed. The froth is poured onto a sheet of polyester film
and heat ed i AIPHY!EBHidg staBaRusfOSIoatElead AEHOR. feFiqacalydacstongey igmpthent | | ow

densi ty foa%argaﬁélgﬁjlﬁsgt (Y ERAL AT hO'N- leytf3) Frlof éiﬁ@ﬁfke%om[ibw s%gxggxgi?{ures

prepol ynmer is pr using a rormnu consists o s 25 of
MPEG 950) 72theseot.s AafamduRANatafykOk,ad tarBageansly embloyee tiehl tene rglayieel raphd. 35
part each | SONATE 50 OP and | SONATE 125M Preparati gn of a Pol yuret hane

Di spersi on ACHBIY afaskiEgstar wpdiebingds [hepgreemeyllic aRlYSiR CBRINYEE t he
prepoly o] i e ] y@ 1t Opjﬁ Ln : i chionmetry
of O. 75?‘% ag%chﬁﬁlég%g%gdrﬁ%g?dlg . cgrép\(lzﬁelnttg ' zg{sgléggl)gor éﬁgﬁ()ti%@é)prepar ed
with 3 percepblyBle@at&ERSpAFmED. lyurdigat & tertbag edinel catalyst is eanplgredpky mer
salids. The pol yurethane di spersi ogn has a vol unme average particle size of
0.229 nicr on?“tﬁggﬁ?fg‘taibbfrup%i“dss rpuaplesHEe ysatey r?‘@tor%ln‘@%%‘gﬁé&rﬁﬁéim“%
conpound i's pLER@TRE 166 biHk 41 Sthe-fohi Shidang JLigRETBdREnof this
, Exanpl e, 2.1t arpt% AntFoxicﬁaﬁethﬁ?Jrlo Sawsli%?éoéir\t/%l I\/ll an\\/yK/ Bl% anddtga% parts
of a 25 per cemineagpreaitdys ahdibn organdmaatic aamalyauraplbeeniplated .in ddrebi@atigpound i s
frothed using a CONE RI DI NG FOAM MACHI NE* (*Trade designation of Cowe &
Riding L#Y.), and cast onto a TEFLON sheet. The foamis dried for 30

seconds under inf 9@5&@11{1%9 miethc@NGobe8 ohOSkik mtﬂélﬁx‘?i%fs %[@p@f‘f‘n $HurBthade 0C.

The foamis tested and the results of the tests are | ed below in the
t abl e. EXAMPHEp&sian$ oanbea ssepirethapedticnef the ptesehtsuNestiamtd prepareiadentically to

Exanmpl e 2 t that the 15 Conmpound al i ncl ud 180 t f | ci
car bonat e. TARWReISffisBersiePs B Ludalle g RyPerises DS 3REE 1 FRE ST et i mum

(percent) 4525Re&: lihRAGEN - AQEBK&HIU&b(a@%&@&?@ﬁ@&ﬁ&%sﬁ@ﬁ&mdsQi@fined herein
(percent) 109130Conpressi on Set (percent) 48Peak Load' 24.814. 1El ongati on

( per cent y@3252a05 pplybeateane dispgrsigns rewsg g imrgnmagiciensizkefdass than 3 micrppantaf t er
g o0 eRS el aRpRRUSE S5 ol 18 ek b e Blgt e Lo
greater than 5 microns. For example, a suitable dispersion can be prepared by mixing a
polyurethane prepolymer with water and dispersing the prepolymer in the water using a
mixer. Alternatively, a suitable dispersion can be prepared by feeding a prepolymer
25  into a static mixing device along with water, and dispersing the water and prepolymer
in the static mixer. Continuous methods for preparing aqueous dispersions of
polyurethane are known and can be used in the practice of the present invention. For
example, U.S. Pat. Nos.: 4,857,565; 4,742.095; 4,879.322; 3,437,624; 5.037,864;
5,221,710; 4,237,264; and 4,092,286 all describe continuous processes useful for

30  preparing polyurethane dispersions. In addition, a polyurethane dispersion having 2



-16  CLAIMS " What is clainmed is: ' 1. A process for naking a resi 10 éndUN 2003
pol yur et hane foam conprising the steps of (1) 5 frothing an aqueous fully

reacted pyybyBifrane dispersion in the presence of a foam p&ﬁ@gég&@f,, (2)
applying the froth to a substrate, and (3) drying the froth into a foam

wherein a) the pol yurethane dispersion is prepared by adm xi ng water, a
chai n extender, and a pol yurethane prepol yner under m xi ng conditions

sufficient ﬁxehﬂ{t@rﬁﬁr;ﬁmﬁ: eae@&rﬁb@%épeé@bp@coemom plod&ssRALY A i€ HERRBed $n
prepared froma fornulation including a polyisocyanate and a pol yol having

a hydroxyl Uuheti doab589,00F. greater than 2.2; characterized in that: (i)
t he pol yuret hane di spersion includes an external surfactant and I5 (ii) the
pol yuret hane foam has a resiliency of from5 to 80 percent. 2. The process

of Caiml wherehp,f Qgﬁsf Jf%fgﬁ?du%k] g&pndcld %é Ssregdr?ﬁoﬂ?_ﬁa{?&%ﬁﬁh Hf Caim?2

wherein the foamis substra rocess of Claim2

wher ei n & hepd whsthard dspessionsofitipNgdseht POEtE. SﬁthEtW&ilWCfbﬁlﬁ&S]Sﬁﬁl farai m |
wherein step (3) includes exposing a surface of the froth to infra-red heat
to pronote Plendiag Wik p@kyuetfs%étsaerémnhometnﬁeewﬂv%@ndmcwe $¥&RA-25 faci ng

t he heater, blﬁg&ler(cu&gsﬂl?srorg Xt}fﬂaggbbﬁdxeﬁgknatyﬂﬁerk fo%tdfsrp%gsxcﬂ{ gt 1%”%%9(& dt 0

200C. 6. The proces ere n e su rate a ba

wher ei n thead‘rﬂamdh?SrsEbnﬁﬁh)‘ltr{%nﬁHylQf:etfxté@l’@pbﬁ;ldn@ ﬁ@yﬂﬂéx@pf&pylené Vatexeso 2 JUN
2003 The process of Claim1l wherein the polyisocyanate conpri ses at | east

one mul tif uPlystayiene copekyaier RtgxsseftieneslapRE Gapelypear jasexesaRalngnd chiatidsxy |
functiopal i ater,.t 0 er ng a nol ecul ar
wei ght o fta}eeé]g%%bg%rellﬁgg%éog%ﬁg golrﬁ Al%r%%)tgae‘gﬁg %tglgﬁx vvherei n the

pol yur et hane prepol yner is prepared from a formul ati on which includes M
as the only polyisocyanate. 9. The process of Claim7 wherein the foamis
resistant to yel Fegwyirethane fopms gf he Peasenfinvgniiomare ipidiers i of parpesaséifnal

offjactant HESehR NGHRE S ElRe A IADRA L ALIHitn fsfbnd S Ope salt

of lauryl oni c aC| ecy enzene su Ic acid
sodi um sul f peradne whin ﬂeste]rh@ tpy fatl mgbab fmethed. nTHis wiedroell, ASTMDA664+64BL hane is

prepar ed froma forrrul atjon ~5 |ncI u |ng a g% havi ng a hydr oxyl
functi ohal i E§nellycPBiiOldreppiae 5 a‘ﬁa knitn elehbirome standard height onto a

sample of the foam and then measuring the rebound of the ball as a percentage of the

height from which it was dropped. Preferably the foams of the present invention have a

resiliency of from 5 to 80 percent, more preferably from 10 to 60 percent, and most

preferably from 15 to 50 percent. The resiliency of foams of the present invention can
20  impart longer wear and greater comfort to products including them than can

conventional polyurethane foams prepared from aqueous polyurethane dispersions.

A polyurethane dispersion of the present invention can be stored for later
application to the back of a substrate, such as, for example, a carpet. Storage for this
25  purpose requires that the dispersion be storage-stable. Alternatively, the polyurethane
dispersion can be applied in a continuous manner to the back of a carpet substrate, that
1s, the dispersion can be applied to the back of a carpet as the dispersion is prepared

according to the practice of the present invention.

30 In the practice of the present invention, a frothed polyurethane layer is dried to

prepare a foam. For the purposes of the present invention, this means that the froth is

-11-



the only polydl included in the fornmulation. 12. The foam pr oduceoﬂ glet]Mesz
process of any one of Clains 1, 2, 5 7, 8 9, 10, or 11. 20 13. The foam
on a subst i cle produced by t he process of any one

or 6. |4. \@E@P%B% he manufacture of cushioned flooring or textlfbb/% of th

f oam produced 25 by the process of any one of Clains 1, 2, 5, 7, 8, 9, 10,
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ckl } xsni d Z]u% 8 nany w euch that the froth stru tux | integrit am ain aft rth

a] ca] ca] ca] ca]ca]l aa’] % cal ca ca]ca CAfeR) CRFEa] &4 ca ca e]dca ca e]ca] cal ca
] ca] ca] ca] C&iﬂo‘iera]sQBh@m@dl]]y}fl‘@e of water Vs #¢stRlY&naterial is a resilient olyurethane
"((*i**+}xsnid_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca]ca] c"a] ca] ca]
ca] ca] ca] cakeldleafoema]lonringadus B capobicobE pReramFe bul preferab A@@ﬂM@wmm  Ng==

Tal oal 5a] oo e iy skl ¥R o) cal cal cal ca] ca] cal c”al ca] ca] ca] ca] ca

a] ca] ca] ga] ca! @vABB<CCCODEEEEGGHI KGLMNNNNNNYOOP] Py PPQY QR} xsni d_Z] ca] ca] ca] ¢
aJ ca] ca] ca]ca] ca]ca]ca] ca]c"a] ca]ca] ca]ca]ca]ca]ca]ca]calc

a] ca] ca] ca] ca] calle ptepatingpolgheabiREpd tarpstblabapri\@/h4 \prast i@ inveddmaa, a- aaaacc
*d} dd! e} xsni d Z] cal cca]éca] cal ca] ca] ca] cal ca]éca ca%
a] ca] ca] ca] PaPE ke ijRes]hisERPReAAS AP CE BTN PEEPEA I PER] ML thexf f gagg

hnhhhPi i i L
cg] caj Ica] L;]“i‘:’ﬁ‘] caFca]Mca(f%cai cai ﬁfﬁfb@%g]ﬁ&?fu cacgg?ﬁl i f?ﬁﬁég%{ 21;1]021;1]%'02](1
garrrrrr Ssstlmmme\domsy\m@(ﬁoxmmo\{gswywpmlpmﬁed’rbg’mﬂtma]sc@bwa]t@eh]oce o wdihag] ca] ca
] c~a] ca] ca] cg]lca] caj ca}ca] ca] ca] ca] ca] ca] ca] ca] ca] calc

a] caj ca]‘@a] skillzinAhegr p E‘}c}’?‘}"}% -‘(“Ch backings, Figcgats] pruatas C%‘é‘]@%ﬂ‘ €2t a] ca] ca]
ca] cal c”a] Cﬁﬁﬂl&%&ﬁ%@kf’s f f c]‘a% 2} cpk Rl Rl sl Sl sRpGabr pb&Al cal s

L$* 01#! wHW |

a) ca] ca] ca] @]mpua]]ma]nga,]ké]oaa]:am] 1987 cVal] T 1ad. tal] cHj0¢.andanh ®aPcRdead,cal ca] ca
ca] ca] cal 5234#! wHw | alcal cal gal c

L] c!a] c!a] caj cgﬁ‘?éjsc%{]_ga]‘t"%] %%}%&#&#@%@gﬁ] Lé]oé'a]Fé‘B] P8R cHplc 43 By %%] ca] ca

] ca] ca] calRigfy @ L10%&' ()-:109%& ()-&10%& ()-110%& ()-10%& ()- Y10%& ()- ' 10%&
() - RYcD@LlO%&SLm 109 ()-S 10%& ()-S'10%&' ()-!(&3"10% ()-gl0%& ()- @
109 () -1aXdE- @ L109%&@10%' () -S@ 109%& ()- &

109&' S&'! 109& 9109%&/ 109&' - dE:/ 10 10! 9<
Loo ¢ Satover () Fesriesaietany kg dis6 Knowd S gpATS begkingavel 197 Py
#109& () - | ! Forddd tﬁl'réacﬁ&@%/&a gclyief)cfﬁﬁﬁ)t%/&nﬁ)lgb%oﬂ-{ﬁg{ﬁe presdncd @ &c4tdlyst and

101chijkl~_= s I'f#10%@®& ()-'10% & ()-3 10 1
109%& ()-"9! bi@vmg@;enﬁ qandie"appligd (0)ongjspKacesf 2 aiam%ﬂtbﬁc%@&fqrgutures toa

STALOMUE (Yol IO k) s BBkl R laco RO ] ©

10% & ()20s Spém%t&&ne(dlsﬁe@&ié‘drﬁ%mg no)unfez#td Y6o8y4nate fafiGjon@ity can be
advantageously applied to the surface of a carpet substrate, thereby removing the need
to react the polyurethane precursors in situ to form the polyurethane polymer. Typically
the polyurethane dispersion, usually in the form of a Compound, is applied as a stable
froth to a carpet surface which has been coated with a primary backing or precoat. The

25  polyurethane dispersion may be applied to a suitable substrate using equipment such as

a doctor knife or roll, air knife, or extruder to apply and gauge the layer. The amount of
polyurethane dispersion used to coat a textile can vary widely, ranging from 1.5 to 300
ounces per square yard (53 g/m2 - 10.7 kg/m?) dry weight, depending on the
characteristics of the textile. Preferably, the foams of the present invention are applied

30 atalevel of from 5 to 50 ounces per square yard (170 g/m3 - 1.8 kg/m’) dry polymer
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110968 ()-, 1096& ()-r1""""""z[ PE | 105 105 105f;
10968’ () - Yo gBYRSE () -1 ! SY. - #10%UB@E () -: ! DHLO%WL. 1. & () - #’CT/US99/3017I
H109(5(5& ()- """ \Via##dEPE: | 105 9@0% o0& ()-10% o& ()- 3

10% 0& ()-"L10% 0& ()-910% 0& ()-' 10% 0& () - Y##898&; ' (dEPE: ! 105 S
10% 0& ()-s"10% 0& ()- 109% o0& ()-F"10% o0& ()-f 109% 0& () -

109 0& () - (§2ight +g¢9§5§1ager %%g“éﬂq}&lgﬁ g, 8 Q}D@re% be aﬁé&m%g%m(f)rom

10% 0& ()-3(z"1 0% o0&
1096&' () - &dr3P4n&at]E hedi¥oarcQuch zﬂs&nOnfrar]:ﬂ%@& a(c))n&gtlon oven, or heating plates.
10% o0& ()-37!10% o0& ()--Q /MLz1c2A3zX6bC
I @) - #10% #- #& () -:!6&) - #10%t5#5& () -: - #10%& ()  6- #109%6t5#5&' (

or Dok (s, e BBl RRARNR A @ f%giﬁﬁ%é%@mw o)

1 & " 10%z &' §onetaland (Héfoacked tedtiled PR Juar, it is advantaceous to dry the polyurethane

dispersion as quickly as possible after it is applied to the substrate. It has been observed
that using a slow heating process can result in coarser cell structure in the center of the
foam. It is particularly advantageous to do at least the initial drying of a polyurethane
dispersion of the present invention using an infra-red heater as this practice can promote
10 the formation of a smooth skin on the surface of the foam facing the heater which is
both aesthetically desirable and may also be embossed or subjected to some other form

of marking process.

One unique property of the polyurethane foams of the present invention is that
15  they are resistant to yellowing. Conventional polyurethane foams, particularly those
prepared with aromatic starting materials such as MDI or TD], can yellow upon
exposure to air and ultraviolet light. The foams of the present invention have a
surprising ability to resist yellowing under conditions which would cause yellowing in a
conventional polyurethane foam.
20
The following examples are provided to illustrate the present invention. The
examples are not intended to limit the scope of the present invention and should not be

so interpreted. All percentages are by weight unless otherwise noted.
25 EXAMPLES
Materials used in the examples:

VORANOL 4701* -- A 4950 molecular weight triol having 15 percent EO capping (*

Trade designation of The Dow Chemical Company).

-13-
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| Of 109%VB& ()-/ 109%V& ()- -S 10%E& ()-

+1098v8 () - (109%VE () - &Y" 1098’ () - EEEEEEEGG = !!9%4.4"10%\ & ()- !L4"10%\ & ()-
L' 1 10% & () ISONAFE 1QBMEONE 4'- 298yiné Xiphe09ayByah)te Galh BKIKELMMIB aliy of 2.0

L +#10%\ ]\ & () --! @#109TUTU& () --!S"10%<g<& ()-.!D 109\ X\ & () -

11" 10%;4E4&ar{c3a.nrﬁqu&»@%n\@ g[e(gju mmlen%* rade designation of The Dow

v Lo e ErTERES N ) & bom byPaE-_@1 1 +st10% & () 11068 ()- &
10% & () -1 W&TE)SG A9 & §0 percent 4,4 methylene_diph.enyl isocyanate, 50 pe.rcent 24'-
5 methylene diphenyl isocyanate mixture having a functionality of 2.0 and an equivalent
weight of 125 g/equivalent (* Trade designation of The Dow Chemical Company).
MPEG 950* -- Monol produced by reacting ethylene oxide with methanol to an
equivalent weight of 950 g/equivalent (* Trade designation of The Dow Chemical
Company).
10 BIO-TERGE AS-40* -- Mixed olefin (C14-16) sodium sulfonate (*Trade designation
of Stepan Corporation).
EMPIMIN MK/B* -- Di sodium N-tallow sulphosuccinamate available as a 35 percent
active solution in water (* Trade designation of Albright & Wilson UK).
ACUSOL A810* Thickener -- Acrylate thickener available as a 19 percent solution in
15  water (* Trade designation of Rohm and Haas Co).
Antioxidant L: an emulsion of 54 parts [,B-ditrydecylthiodipropionate, 40 parts water,
and 6 parts WINGSTAY L* which is a butylated reaction product of p-cresol and

dicyclopentadiene (* Trade designation of Goodyear Rubber Company).

20 EXAMPLE |
Preparation of a Prepolymer:

A prepolymer is prepared by adding 504g of VORANOL 4701, 14g MPEG 950,
9.1g diethylene glycol, 86.45g ISONATE 125M, and 86.45g ISONATE 50 OP into a
glass bottle wherein the threads of the glass bottle are wrapped with TEFLON* tape to

25 prevent the lid from adhering to the bottle (*A trade designation of DUPONT). The

bottle is sealed, shaken vigorously until homogeneity of the components is achieved,
and then rolled on a bottle roller for about 10 minutes. The bottle is then placed in an
oven held at 70°C for 15 hours, whereupon it was removed and allowed to cool to room
temperature prior to use.

30

-14-
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10944& () - f, %gxﬁé@aﬁa 19 9@)395%14 Qurrm%%@dﬁé‘u&éd atZBOOO r%m At 30 seconds into the
1094& () - - mmm&n~nn. odEMbC &,

10%4& () - #We@ 6,1 g 6DBIETERGE ASQ%—!&u(t)oth&d—i&?e@)l-penp@Aﬁlmqm&ﬁhﬁ\ 5

I :):%I_k(&S'(' ;I'O;%ﬁfe@%(zze (J a s?/%(;lgﬁo&ﬁg C(OJZT]:prle?ig:i [,xérp -Bgnc water. a solution of 10 percent
PEEET MLO0% & deraA RS e 329%, 80 bricent stAMiSmEdy based on prepolymer isocyanate

10 equivalents) is added via syringe over a period of 15 seconds. The iesulting dispersion
ts then poured into a plastic tripour beaker, covered tightly with aluminum foil and
{ allowed to stir gently overnight with a magnetic stirrer. The next day the 55 percent

solids dispersion is filtered through a coarse paint filter.

15  Preparation of a Resilient Polyurethane Frothed Foam:
200g of the aqueous polyurethane dispersion is mixed with 4.7g of a 25 percent
aqueous sodium lauryl sulfate solution, 18.7g of EMPIMIN MK/B, and 3.6g ACUSOL
A8 10 thickener using a blender until frothing is observed. The froth is poured onto a
sheet of polyester film and heated in an oven at 150°C for 20 minutes to yield a

20  resilient, low density foam.

EXAMPLE 2

Preparation of a Prepolymer

A polyurethane prepolymer is prepared using a formulation which consists of 2 parts
25 of MPEG 950, 72 parts of VORANOL 4701, 1.3 parts of diethylene glycol, 12.35 part

each ISONATE 50 OP and ISONATE 125M.

Preparation of a Polyurethane Dispersion
A polyurethane dispersion is prepared by chain extending the prepolymer of this
30 example in water with piperazine to a stoichiometry of 0.75 to a solids content of 52.7

percent. The dispersion is prepared with 3 percent BIO-TERG AS-40 surfactant, based

.15-
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COWIE RIDING FOAM MACHINE* (*Trade designation of Cowie & Riding Ltd.),

and cast onto a TEFLON sheet. The foam is dried for 30 seconds under infrared heat
10  and then for 20 minutes in an oven at 150°C. The foam is tested and the results of the

tests are listed below in the table.

EXAMPLE 3
A foam is prepared and tested substantially identically to Example 2 except that the

15 Compound also includes 180 parts of calcium carbonate.

Table
Example 2 Example 3

Density g/dm®" 127 237
Resilience - minimum (percent) 45 25
Resilience — maximum (percent) 50 26
Gauge Retention (pe:rcent)l 109 130
Compression Set (perccnt)2 48
Peak Load’ 24.8 14.1
Elongation (percent)* 325 225

1 Determined by measuring the thickness of the foam after dying and reported as a percentage
20  of the original thickness of the foam as applied to the substrate.

2ASTMD 1564 B

3 DIN 53571 A

4 DIN 53571 A
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What is claimed is:
1. A process for making a resilient polyurethane foam comprising the steps of (1)
5 frothing an aqueous fully reacted polyurethane dispersion in the presence of a foam
stabilizer; (2) applying the froth to a substrate, and (3) drying the froth into a foam,
wherein
a) the polyurethane dispersion is prepared by admixing water, a chain extender, and a
polyurethane prepolymer under mixing conditions sufficient to prepare a stable
10 dispersion; and
b) the polyurethane is prepared from a formulation including a polyisocyanate and a
polyol having a hydroxyl functionality of greater than 2.2;
characterized in that:
®» the polyurethane dispersion includes an external surfactant and

15 (i) the polyurethane foam has a resiliency of from 5 to 80 percent.

o

The process of Claim 1 wherein the froth includes a filler.

3. The process of Claim 2 wherein the foam is adhered to the substrate.
20
4. The process of Claim 2 wherein the substrate is cushioned flooring.
5. The process of Claim | wherein step (3) includes exposing a surface of the

froth to infra-red heat to promote formation of a smooth skin on the surface of the foam

25  facing the heater, and further drying the froth at temperatures of from 50°C to 200°C.

6. The process of Claim 5 wherein the substrate is a carpet and wherein the foam

has a resiliency of from 15 to 50 percent.
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9. The process of Claim 7 wherein the foam is resistant to yellowing.

1o 10.  The process of Claim | wherein the external surfactant used to prepare the
polyurethane dispersion is at least one salt of lauryl sulfonic acid or dodecyl benzene

sulfonic acid, or C;4 — C;¢ sodium sulfonate.

1. The process of Claim | wherein the polyurethane is prepared from a formulation
(5 including a polyol having a hydroxyl functionality of from 2.6 to 3.5 and that polyol is

the only polyol included in the formulation.

12. The foam produced by the process of any one of Claims 1, 2, 5,7, 8, 9, 10,
or11.

20
13. The foam on a substrate article produced by the process of any one of Claims 3,

4,0r6.

14. Use in the manufacture of cushioned flooring or textiles, of the foam produced

25 by the process of any one of Claims 1,2,5,7,8,9, 10, or L 1.



