PROCESS FOR PREPARI NG CARPETS HAVI NG POLYURETHANE BACKI NGS OBTAI NED FROM
POLYURETHANE LATEX FORMULATIONS... . ....- The- present-i-nvention rel ates to
pol yur et han@odsaé®led carpets. The present invention. parti cul ’9 BEWPes to
pol yur et hane backed carpets and to a process used in naking sane from
pol yuret hane | atex conpositions. In the manufacture of tufted

carpet.s. 8 SecomanuEallpiR PRIARINGICARPEYS AAVINGAPORMUREFHANEDC!

tufts to the primary the carpet. Carpets having an attached

pol yur et hane BACKINGS @BTAINEDRIEROMAOLY URE THANENCRTEX FORMUIAEIONSt uf t
bi nd, hand, del am nation, resistance to-property |loss-in-the presence of
wat er, and wear resistance.. .Carpets and ot her -substrates having attached
pol yuret hane foam | ayers as backing are described in U S. Patent Nos.

3, 755, 212 3,772,224 3,821,130; 3,862,879; 4,022,941; 4,171, 395;

4,278, 483, 4, 286, PRSprésem frvemtionteftis ﬁ?golyére"t%n@%ckéd%é 331 The
4,515, 64 4, 595, 436 4,611,044; 4,657,79 4, 696; 849; 4, 853, 054; 4 853, 280

and, 5, 104 q&&sehbmvewmpbartloﬁdarbermatbam pglwwmanetum:kedmp@tawdtteraj to :
be nore expensive than carpets that, i ncorpor ot her types, . of backings due
Lo the. raw TPEPRRHSERdt GARNGSBRBIIA PRYBEF NG IRKOUHBRFHOIS For this
reason, polyurethanes are typically used in higher grade carpets, and are

t ypi cal | y not used in |low and internedi ate grade carpets.

EP- A-0. 347. 206 di potheshsnafacRire ot tefted eagiens sasdeusHdarg aahksivedlackimges to a
substrate in the manufacture of carpeti nﬁ DE- U-92. 12. 981 and
e

DE- U- 93.109. mua:eddo anchpethe caraepttﬁtset@st erimanyhacking of thadaseelcar pet .
Current pracoRtt REvRG A pac e RoVH PR boE AR PRV I o
S v R i i e i R
car pet property loss in the presence of water, and wear resistance. Carpets and other
substrates having attached polyurethane foam layers as backing are described
15 in U.S. Patent Nos.: 3,755,212; 3,772,224; 3,821,130; 3,862,879; 4,022,941;
4,171,395; 4,278,482; 4,286,003; 4,296,159, 4,405,393, 4,483,894, 4,512,831;
4,515,646; 4,595,436; 4,61 1,044; 4,657,790, 4,696,849; 4,853,054, 4,853,280
and, 5,104,693, for example. Carpets having polyurethane backings tend to be
more expensive than carpets that incorporate other types of backings due to
20  the raw material costs in producing a polyurethane backing. For this reason,
pdlyurethanes are typically used in higher grade carpets, and are typically not

used in low and intermediate grade carpets.

Current practice in the carpet manufacturing industry requires .that
25 'polyu'rethane carpet backings be pre_'pared from an isocyanate formulation (A-
side formulation) and a polyol formulation (B-side formulation) at the carpet |
manufe;ctur_ing site. Thisis sometimeé referred to as "A+B chemistry”. |
Preparing a polyurethane by A+B chemistry can result in unpredictable loss of
production and inefficiency due to problems that can occur in carrying out the

30 reaction at the manufacturing site.
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rrﬁnufacturmg site. This is sonmetines referred to as "A+B che(rjnstr%I I
-Pr.epar.i-ng--a -pol-yurethane -by A+B chem stry can result in unpredictable | oss
of pr odwox98sme8ind i nef fici ency due to probl ems that can BEEMWS9AS0EKr ryi ng
out the reaction at the manufacturing site. WD 98/ 41681

PCT/ US98/ 05079 Styrene-but adi ene (SB) | atexes are well known.

St zgeral & 1 n Sy iatRs s RS R BT ks e o e rap,
1977, Vol . eapetis@éscriddd)for éﬂéinblé & PPL. Fltz%eraﬁi eﬁﬁé@'el Lb@k%aﬁﬁat' ng
Syst.ens..f or .Car pet .Backi n Coat. -Fab. 19 2 (pp. 82

-91). - SB | at &@rﬁebwsn@@mgegxd eﬁﬁeat/aap aET'én\ihbW(ppaﬂtGTng‘kZO)nand in R:a?r pets. SB
| at exes can

St 1 nese EreRtinaiaty Coptng Bvelrves finhet Secking  Carle éjlag{%eﬁe?a&qje
relativeky pp. 82 41 S?Fa?e%é rd SR ERtehY LR Eddifgs
Py (PP S 4 o e ey Y pC A s

rel ative I nvest cost, pI’OVI de
flexibility carpasocamatefescmi prcﬁa\Mmgo&G tuft Oirid) vighPa Félativele hig’rpdiélglr%e'@w to
hi gh concentrations of filler conponent in a | ow viscosity | atex.

However, SB stifffessatv felatively low inygstiagntrast. SBclatexgsraamsprovide reﬂaxw@w ds

dd t ech
ey Igaul e TolTsniabes N 1Rq i Blrtbind Briethts 8P asEtvel o iivesonett up o
one yedost, ywélli SB'IafXR8 alﬁcéﬁ#o 8e MBYibR ﬁpﬁﬂo‘aﬁfﬁﬁﬁ‘bsg% cﬁxn{\gf eat er
than 55 15 percent are not typical o connercua y avai I e at &xes
because 18ucho the abilift mgslugedwablmgmcenmtmmme’ llet edrhponent in a low

Pol yur et hane/ ur e P texes known .and are used, for exanple, as
coa%/l ngs for! %95@3’#3}"%‘ hﬁor‘f@ve&l tPP‘E%rW@l éheﬁ@“ak BSk eebthedigrokses: and

aut onoti ve OofRC ood 20
packagi ng. Srpys sEforRiteRbhia Y bartn. RERRlfon T4 AT
finishing may mqhubdhabaﬂ@temmatenal be storage etabile forl & pekiod af ep-toIAd at exes
can be prepared pol yrrerl zation in an_organi c solvent of reactants

.- such as |Y§65y§ﬁémé% "%ﬁﬁ?n B Iafyepohaying splidsapmest of greatenthan 5% epari ng

|t | ut
hator, Sna" Bereaa R oY ibfeslon e iER HadensrSa igtes befadth shey |
| at exes canté}exes ganémlylafem[ gwag@gméses including, for exanple,
those described in: U S Patent NO.' , 857, 565; U. S.

Polyurethane/urea (PU) latexes are known and are used, for example,
_ as.coat_in'gs for wood finishing; glass fiber sizing; textiles; adhesives; and
automotive topcoats and primers. Automotive topcoats, adhesives for food
20 packaging, ahd textiles primarily utilize aliphatic isocyanates. Wood finishing
and topcoats primarily use aromatic isocyanates. PU Iafexes can be prepared
by polymerization in an organic solvent of reactants -- such as isocyanates and
polyols, for example — useful in preparing polyurethanes, followed by
dispersion of the resuiting solution in water, and optionally followed by removal
25 of organic solvent. PU latexes can be prepared by various processes,
including, for example, fhose described in: U.S. Patent No. 4,857,565; U.S.
. Patent No. 4,742,095; U.S. Patent No. 4,879,322; U.S. Patent No. 3,437,624;
'U.S. Patent No. 5,.037,864; U.S. Patent No. 5,221,710; U.S. Patent No.
4,237,264; and, U.S. Patent No. 4,092,286. Elimination of the use of volatile
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Patent No. 4,742,095; U S. Patent No. 4,879,322; U S Patent No. 3,437, 624,
U.S. Patent. :No. 5,037,864; U S. Patent No. 5,221,710; U S. Patent No.

4; 237, 264 we@psl41681 S. Patent No. 4,092,286. Elinination of tHel/HSW/HBP?

vol atile S -2- WO 98/ 41681
PCT/ US98/ 05079 - organic solvents fromthe process can be desirable

¢ bot h cavi . - . - i ve. _
1 would be FETTESEYERSs fpmHebtBRsTbaltbe dlBIE AORTEINGL B SRER 1
to a process sﬁ]ﬁpﬁirﬂ #hdal BniR6heNt perisddtiveet hane backing can be applied

to any.grade. of carpet in a cost-effective process. It would al so be
desirabl.e to. - elimnate the need to prepare a pol yurethane carpet

backi ng usi ng A+B chenistr t a carpet manufacturing site. Further,
Tt would be dest r dbwaukde destraflie da piegAE B ATR DB SR PRI RESHYTE
continuous p e I - i :
carpet v £ hotf SnEcAREMRefeif = tonrgirEined i Felar e kind Bl bR apfiied
solvent.  to any grade of Bafet imapest-effebiiveoprsoest. ilhweald aiso be desiabletd
carpet having as a backi ng at | east one coat of polymer that _is

obt ai ned _f roeliminktegbe sieed tofprapas a poiyuiethangrearpet bagking usingAtBor mi ng
material in ter.. n,anot her aspect, th resent .hnyention
is a process%&ﬁ'%ﬁﬁ?i‘;ﬁ&’% ma"“%ﬁ&ﬁk‘@&'ﬁ%ﬁ%&%#ﬁ'f’?@#%& ‘ﬁﬁ%f%‘['%g%: (D)
di.spersing a | _ ' ous
di sper si on o1p? %é%%ﬁbﬁgp%t?gﬁgggﬁg‘? ﬁgreﬁeﬁ%%ggﬁ%%‘%sﬁ i sggr“giré cl)%m‘tL% t he
back of &0 cappdturethanerlatex carBhe mpptiod tg atdarpekvithout the a‘dddtinrtahstemqbous

di spersion to obtain a packed car pet.
- -removing a volatile organic solvent.

In one aspect, the present invention is a backed carpet having as a
backing at least one coat of polymer that is obtained from a dispersion of a

15 polyurethane or polyurethane-forming material in water.

In another aspect, the present invention is a process for preparing a
backed carpet comprising the steps: (1) dispersing a polyurethane prepolymer
in water to obtain an aqueous dispersion of prepolymer; (2) applying the

20 aqueous dispersion fo the back of a carpet substrate; (3) removing the water

from the aqueous dispersion to obtain a backed carpet.

-~ The carpet of the present invention comprises a polyurethane carpet
backing that is obtained by application of a polyurethane latex composition to
-25 the back of a carpet substrate. In the present invention, polyurethane can refer
.to a pq!yurethane’ compound, a polyurea compound, or a mixture thereof.
Polyurethanes can be obtained by the reaction of a polyol with an
polyisocyanate. Polyureas can be obtained by the' reaction of amines with
polyisocyanates. A polyurethane or polyurea can contain both urea and

30 urethane functionality, depending on whét is included in the A-side or B-side

3-



The carpet of the present invention conprises a pol yurethane car pet

backing that is obtained by application of a pol yurethane | atex CONMPOSi ti-of

to 25 -thwoess#6srf a carpet substrate. In the present inve®GIFE8/05079
pol yur et hane can refer to a pol yuret hane conpound, a pol yurea
conpound, or a mxture thereof. Pol yur et hanes can be obtained by the

757 A B oSO T b

pol yurea carggpslichfbh, meflitHyremstmetdon Will bechade Aefdin Betwaah tie/ polaigidi ng on

what is included in the A-side or B-side . T

- 3- WO restetieds 1 The term “polyurethane” will be used generically to describe either, -
PCT/ US98/ 0507 _ formul atj ons, or, in.any conbinatjon thereof. For_.the
bur poses. of Wiketh; RAHiEthane BalyBieTs AAdRely ABAHAVRER. (S LEREI BIF RISenbe
made herei n hel t | u | s The, rdA4 pol yur et hane"
w il be §se é%ﬁ?%’aéﬁ&gﬁaygg{séc)fi%g gﬂpﬁé{rﬁ, H%lpérs%-)ﬁ’ %ﬂgﬁﬂé,adpol'yur et hane

pol ymer s andnteptivarigsatipty desaribe/thelste ntatehsl. X PiERitex Eomﬁbsitibnats'e&m, the
terns "l atex" and "agueous dispersion" are used I nterchangeably to '
descri be t hendaewpragticerofihe presant|inyentiondnplugdes watenaedweither:a i n the

practice of the present inyenti I, 0 ter, apd either:. o '
pol yur et hane‘?éléu'pr%ﬂ?arlﬁ'@ %‘3%5% ‘Jéaop%fb'? §H§qﬁ@“i%&9'¥}ﬂﬁﬂt%8f'a@”‘§”ﬁi Dture of
both. A PU | gdtRX RpUrigeel 49 adstiied Rerefi cai bpabRallyinthgky eRaintdidénders;
extenders; 10 surfactants; fillers; dispersants; 'foamstabilizers;

t hi ckendi0s; durfactamisafillers; dispensaats; foamstalblizers thickeheos; fire retardamis| or a
materials that can _be yseful in | yur et han ~ form ations,

Accor di ng t FarENgtiaR of SlhesroriaBbmetenals it crnbsmusefubin pelywethane 15
aqueous di s%hﬁh%@i fE: a polyurethane; polyurethane formng materials; or a
conbi nation t eremp. Pol yuret hane-forming materials as used in the present
invention are materials which are capabl e of form ng pol yurethane pol yners.
Pol yur et hane-form ng materials include, for exanple, polyurethane

prepol yners. Prepesording todbepractice efthgrtesentdnventiane agrddatex is @ent i on

are 20 rengt ath ek BersicinSt aBbiflirefifirie! RN HLAURE SARRE AGRAMY, by
combination thereof. Polyurethane-forming materials as used in the present
invention are materials which are capable of forming polyurethane polymers.
Polyurethane-forming materials include, for example, polyurethane
prepolymers. Prepolymers useful in the practice of the present in'vention are
20 prepared by the reaction of active hydrogen compounds with any amount of
| isocyanate in excess material relative to active hydrogen material. The
isocyanate functionality can be present in an amount of from 0.2 weight
percent to 40 weight percent. A suitable prepolymer can have a molecular
weight in the range of from 100 to 10,000. Prepolymers useful in the pfactice
25  of the present invention should be substantially liquid under the conditions of

dispersal.

Active hydrogen compounds can be described as compounds 'héving'

functional groups that contain at least one hydrogen atom bonded directly to an
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| socyanate in excess material relative to active hydrogen material. The

i socyanate functionality can be .present i n-an anount -of-f romer%%\%ge | S
ar

percent ,t ova@sMBYht percent. A suitable prepolymer can havBCHY
weight in the range of from 100 to 10,000. Prepolyners useful in the-
practice 25 of the present invention should be substantially |li'quid under

the conditio . di ’ . : :
stigh as nitrogen, oxygen A\<Sulie. BUitaseactiRMOUNdS
can be descrlggegg%gggggﬁ%g%s a\ﬂ' hg 98 f)ijngct i onal groups that contain at

| east one hydyeagenadompbdamiiecan bequiiyols o molecular weight of less than 6000. - '

-4- WO 98/ 41681 : e :
PCT/ US98/ 05079 ..el ectronegati-ve -at om such as-ni trogen; oxygen or

culTr S0 L2, ey Breves ol 4S8 i EERRSS 00 aRO NP e bR &

- weight -of less th X€es - used in

combi nati on weie %#B%ea?lm'éhﬁbﬁwgréﬁére@_éa@et phckiRg dTtRS PRésaritisvirition. t 0

prepare a carpet backing of the present invention. ui t abl e | at exes
useful for biSuitablegiatexds yssfyidoeblending with pelywethane lptexasnef the presertent i on

i ncl ude: styrene-butadi ene | at exes; styrene-butadi ene-yinyliden _
chl ori de | at énentiogtipsluda: ﬁvr&ne-a\ém'%{%/ee%f%ﬁee%ié ,fea?%%?‘é“ﬂ'_'&feﬁgﬁaﬁ; li ke
conpunds and i r e § Wy ' Lon

optional ly i 'ﬁm%@gslsge)%ﬁalgﬁ%e& éﬁ( le?gwE tgrl]%tler)ggg, orpé@{?@err%%r |'i‘k%sed- her ei n
to build the camimiidsdnd'\Ribeliesothetdwst. pol yur et hane prepol yner by
reaction of the chain extender with the isocyanate functionality in

the pol ywbet hane prepolymer, that is, chain extend the polyurethane 15f
et ve hydr ogen conEpiasAg: CuRPUER GoHiabRiNy MBS & pBain Sy b 8B O
' extender is used herein to build the molecular weight of the polyurethane
prepolymer by reaction of the chain extender with the isocyanate functionality
in the polyurethane prepolymer, that is, chain extend the polyurethane
15 prepolymer. A suitable chain extender is typically a low equivalent weight
active hydrogen containing compound haVing 2 or more active hydrogen
groups per molecule. The active hydrogen groups can be hydroxyl, mercaptyl,
or amino groups. An amine chain extender can be blocked; encapsulated, or
otherwise rendered less reactive. Other materials, particularly water, can
20 function to extend chain length and so are chain extenders for purposes of the
present invention. Polyamines are preferred chain extenders. It is particularly
preferred that the chain extender be selected from the group consisting of
amine terminated polyethérs such as, for example, Jeffamine D-400 from
Huntsman Ch‘em'ical Company, émino ethyl piperazine, 2-methyl piperazine,
25 1,5-diamino—3;methyl;pentane, isophorone diamine, ethylene diamine,
diethylene triamine, triethylene tetramine, triethylene pentamine, ethanol -
amine: lysine in any of its stereoisomeric forms and salts thereof, hexane
diamine, hydrazine and piperazine. In the practice of the present invention, the
chain extender is often used as solution of chain extender in water.
30
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groups per nol ecule. The active hydrogen groups can be hydroxyl, nercaptyl,
OF .am.no -gr-oups.- An--am ne chai n--extender can be bl ocked, enca ulated or

ot her wi sewO=8t#2683d | ess reactive. Other materials, particuP&r et can
20 function to extend chain length and so are chain ext ender s for pur poses
of the present invention. Polyam nes are preferred chain extenders. It .

g o consi ot | ng 'BiPreBERNG R irafanlFadkifl P S RSy RfeBfoR AL, Lopl ¢,

Jef-fam ne D-£QBufitsafchain exientianaan SeaitivantadevteiysenGenerillyy the chain
pi-perazi ne, -2--nethyl .pi perazine,- 25 .1, 5-di am no- 3- met hyl - pent ane,

i sophor-one - RXiENGRS, !Sﬂwpﬁﬁéad&éﬁ&‘@tﬁi”lent tqlreaﬁw@m&omzerm (@Bto 100 et hyI ene
‘tet t th t t
Ster eoi soneriecPRyoing oA fincfonaRinsssent if Bé Btenglime’, bagaRBh Ge ana
pi perazige. d l@élénpéig%éﬁ?\#é rédlgi r\ﬁﬁr‘?%e'%éer for Waextend%l(';aitrﬂ:a\n O

extender is often used as sol ution f chai n

98/ 41681 be desirable, under certam conditions, to allow water to act as a chain extender
PCT/ US98/ 05079. ﬁmeparl ng a %JI‘ et hane backi ng of the
present i nvedtd Eract ¥t some or aﬁﬁﬁ §o§ya@q};§| nalitiepresgnt.bA catalyst

Teval surfi anenBERBnaZRE Lget KO.PF%&#Z?’&W@&W%%? frerta 5%&%%&%%?33&3

| socyanat e &Hpgbbyg@é&gy present in the prepolyner, based on one

equi val ent of isocyanate reacting with one equival ent of chain extender. It
can 10be desirabl e; -under certain conditions, to allowwater to act as a-
chai n ext ender, th so or all of the |s

!
functionality pr e%‘é'Fﬂ%qeﬁagj %?y%"tuse ’"ni?‘ﬁ'eﬂfeﬁﬁ@‘i 'BY]%"tRF Igglufégtg%[agy pr onot e
tab o Orhlﬁﬁe\éegﬁd %r%ﬁ%?drﬂe@ﬂ[}cﬁé%ﬁ%g% |hn3ent ion | nc%%fmpe% thereof.

Sui t abl e cat ysts for use In t ertiary

am nes, and Fogaameeaslitable catalysts incllid di-ndatyldindsis gnek cﬁptdan:eae abmer eof .
For exarrpl e,, suitable cat altgsts j.hcl udegglu n-butyl tin_bi sl(trrer capt oaceti c

aci d i Jepectyl esteneimethyiin ditrats. dibutyltindilaurate, digutytin swiidgr at e,
sV A ol 0 Qe 8P acd SRBRFEIR el Fhoyet
mor phol i ne, tielwiaEtianies Mmétmlxhwpﬁ%lihéﬂﬂ@éompounds and mixtures thereof.

An amount of catalyst is advantageously employed such that a relatively rapid
cure to a fac_k-free state can be obtained. If an organometallic catalyst is
employed, such a cure can be obtained using from 0.01 to 0.5 parts per 100
20 parte of the polyurethane-forming composition, by weight. If a tertiary amine
catalyst is employed, the catalyst preferably provides a suitable cure using
from 0.01 to 3 parts of tertiary amine catalyst per 100 parts of the
polyurethane-forming composition, by weight. Both-an amine type catalyst and
. -an organometaliic catalyst can be employed in combination.
25 -
The present invention optionally includes a filler material. The filler
materia] can include conventional fillers such as milled glass, calcium
 carbonate, ATH, talc, bentonite, antimony trioxide, kaolin, fly ash, or other
known fillers. In the practice of the present invention, a suitable filler loading in
30  aPUlatex can be from 100 to 1000 parts of filler per 100 parts of
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An anmount of catal yst is advantageously enployed such that a relatively
Faptd-—- -~ —-cureto a tack-free state can be obtained. If an I I | C
cat al yst- WO 98/4168knp| oyed, such a cure can be obtai ned usi nﬁe‘?&gﬂﬁ@

0.5 parts per 100 20 parts of the pol yurethane-form ng conposition, by

weight. If a tertiary amne catalyst is enployed, the catalyst
preferably p ew?aﬁaﬁesunré@@émgcma dawwloaded ih'AaRolat batdesst 260 of
tertiary am he catal yst per

parts of ol yur et hane-f orm ng
conposi ti on, pphpyeioghprefereitly ahleast aaomme ms&lpyeérdﬂwl at least 480 pphp.

or-ganomnet-al- i c -cat al'yst - can -be enpl oyed in conbi nation. 25 The
present invention optionall'y includes a filler material. The filler:

o oot o AT "t 118 FARIAIRLATn Akb Bionally AR 4 K LERBadR AT
other:- 5 kfpwédtihgeigent b@némlygfu lamheffuhbmmbﬁ@@ﬁpaﬂ;mwg thenfilier

suitable filler loading in tex can be from 100 to 1000 parts of
filler per 160d|@hepglqurethane-formtng composition. Useful wetting agents include - 6-

REPLACENMENT: SHEET, ur et hane. Pref.erabl er, ded. i

Rount of ot Phosahats it sich Hacsodiyh iexamdtapboss fats it weting Sty "
preferably a "TW@ t

The present F%b?%?lhgﬁgg e o‘?@%ﬁﬁ I NC @O%ﬂéﬁeorﬁag ting té%‘éen’%t"’"
filler wetti agaa@ménwaﬂm of atylepet 0. &rparts per 100 partsrof Gfilec bypeeight.i zi ng t he

filler and the pol yurethane-form ng conposition. Useful wetting agents
i ncl ude phosphate salts such as sodi um hexanet aphosphate. A filler wetting

agent can be i ncl e esent
invention at a coﬁ’ggrjﬁrkg?ﬁ‘dﬁe%&gﬂ 8%!&85@%?@@ Eg%’fé%ogﬁb ntel?%?% iller,
by wei ght.  yseful in thE"SreBEABIRRENLIGY fitlihereagRig Pealisdbsith Of WWIOBBWWV S.
Thi ckeners are useful in the present invention for increasing the Vviscosity
of | ow Vi scoﬁteyesPUTh@kene@ suitablectanaise in dhe practicemf the presentrirvention aree of
t he present | nvent.ion
any that are Khown in the art of preparing polyurethane latexes. For example,
15 swtable thickeners include Alcogum™ VEP-| (trade desugnatnon of Alco
Chemical Corporation) and Paragum™ 231 (trade designation of Para-Chem
Southern, Inc.). Thickeners can be used in any amount necessary to obtain a

dispersion of desired viscosity.

20 ‘The present invention can include other optional components. For
example, a polyurethane-forming composition of the present invention can
include surfactants, blowing agents or frothing agents, fire retardant, pigments,
antistatic agents, reinforcing fibers, antioxidants, preservatives, acid
scavengers. Examples of suitable biowing agents include gases such as air

25 carbon dioxide, nitrogen,_ argon, helium,; liquids such as water, volatile
halogepated alkanes such as the various chlorfluoromethanes and
chlorfluoroethanes; azo-blowing agents-such as azobis(formamide). Preferred
in thé practice of this invention is the use of a gas as a blowing or frothing
agent. Particularly preferable is the use of air as a blowing or frothing agent. A |

30 frothing agent can differ from a blowing agent in that frothing agents are
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. This Sheet Has Been R
ml THIS SHEET HAS BEEN

(T

REPLACED




ainy that are known in the art of preparing pol yurethane |.atexes. For

exanpl e, suitable thickeners include Al cogunferr] VEP-11- (t rade desi-gnati-on -

of Al co CMEM®&468ICor por ati on) and Paragunferr] 231 (trade BSS&FRIRYdn of
Par a- Chem Sout hern, Inc.). Thickeners can be used in any anount necessary
to obtain a dispersion of desired viscosity. The present I nvention

can I ncl ude ﬁ)i}.ﬁ%ﬂﬂwdﬂ&h Wz‘ﬁ%ﬁ&ﬁfcﬁ! m'ﬁ%uc (}‘ﬁgf’ég sCini8 s ldgu?ﬂ i 7'M NG

conposi tion present 1°’nventron can oW ng

agents or frippih ng. agents, fire retardant, pignents, ~ antistatic agents, :
reinforcing fibers, antioxidants, pre_servat I ves, aci d scavengers, Exanpl es -
of suitable blow ng agents include gases such as air - carbon di oxide;, Co

ni trogen, argon, | . Liguid : Vol atJIe h ated =
al kanes such as t ﬁﬁé%&éa%ﬁ?ﬂsﬁﬁs%g{;oﬁgﬁ%ﬁé%ﬁw 'E‘r?lnor%"ﬁ%&g@@hanes
azo- bl owigng @Q@'ﬂfﬁer@ﬂ?@aﬁﬁeﬁ%hﬁ:@lﬁfm@e&nf@hﬁzf rfa%@antb”on‘@%oﬂﬁéﬁ?c‘ ce of
this invéntion s the use of a gas as a bl ow ng or hihg ~agent

Parti cul ar | ysipfastantsblExansples ef anonit sarfactastsinbludel sulfoostds, aatboxylatgent . A

frothing agent can differ froma blow,ng agent in that frothing agents are
43132A and PhOSPhﬁt?& éacﬁmpl%pf 6@!‘&2&!9 SH?‘aﬁ@é‘FﬁaﬁﬂC&&e quateBR BMUReSf a

gas into a | can be
desirabl e i négﬁt'gl)r e%fﬂﬂoﬁb%%&%tangdn?'g((;? é)ril?CK %%peqlwgl*g I:S&Eﬁ'\nﬁ her ei n
can be cati ogthylehe dxidé ant siliconeQurfactarits a@ﬁf&cﬁant@hs@fﬂ%thé’ﬁﬂa@tlce of

surfactants. Exanpl es of anionic surfactants include sulfonates,
car boxy| Ht esthespréseniospentianscan be either exterrahsuriactats catintemal sswfettertsnt s

el e b oc XA SRt AR Tiatetls i pethecae chPTicAl redetsd ™ °
surfactants. mﬁb'{l-fé‘ﬁél?me? d'dﬁﬁg%tek%ré?&rd%ﬁctlhfe‘?nél“s&rfé"cté?fté %ma&@m on
can be her extérnal 'surfactants or inter surfactants.

Ext er nal surwhichald becorae chemlcally reasted mtd ﬂTE pom'nem kiuwdiogriatexipreparmation.
chemical ly react into the p ner d preparation.
it or al | Sur KGRI 5B B PLEERD A WATRIENAD o dbe pEesant invattiop in an

react ed to

el uded n”aMOBnPRARGT oK 00 o3 Barlt BRA18D ol ) wHick “h%*ﬁa‘vu?%ﬁaﬁﬁo nt
rangi ng frongémponént. 20 parts

Generally, any method known to one skilled in the art of preparing

polyurethane latexes can be used in the practice of the present invention to

20 prepare a PU latex material suitable for preparing a carpet of the present
invention. A suitable storage-stable PU latex as defined herein is any PU Iatéx
having a mean particle size of less than 5 microns. - A PU latex that is not
storage-stable can have a mean particle size of greater than 5 microns. For
example, a suitable dis’persion can be prepared by mixing a polyurethane

25  prepolymer with water and dispersing the prepolymer in the water using a
commercial blender. Alternatively, a suitable disbersion can be prepared by
feedingt a prepolymer into a static mixing device along with water, and
dispersing the water and prepolymer in the static mixer. Continubus methods
for preparing aqueous dispersions of polyurethane are known and can be used

30 inthe practice of the present invention..- For example, U.S. Pat. Nos.:
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per -100 parts by wei ght of pol yu'r et hane conponent . _

CGeneral ly, any method known to one skilled in-the art of: PLeRAThEIS0 T

pol yur et NAY8HEESxes can be used in the practice of the present |nvention
to - prepare a PU | atex material suitable for preparing a carpet
of the present invention wi th the notable exception of using an

organi ¢ sol yeg¥z 565045 7aR109%; WYBTM3R2.0RNABY,624; 5,037,864,s522¢/M10; 4,28%B64n t he
process of preparing the |atexes of the present invention.

.lpr ef er abl fe and 4,092,286 albiesanibejcontissaus precassesdisely for obfaiipd i ng t he |
‘atexes of th : resent,.Jdnvention.. - . - o . - - oA syitable oo
-storage-st?EPEqﬁhﬁaPéﬁte&gd&F ?HQB“’H&&WW?W I3t$x %%‘QQQ-HJ\‘)Q‘M"%%* T
a mean part _ b AR AR _ dibed i ¢
st or age- st agﬁESE%&@cgﬁ blee@%ﬁ’g%ggm@ﬂn%g? ir'c eé sgéifge%f grd égt%g'tpﬁa'n 5

m crons. 5 FON®553$,021 ainguigarhtert herein by refereficeper si on can be prepared by
m xing a pol yurethane prepolymer with water and - dispersing the
prepol ymer in. the water using a comrercial blender. Aternatively,

mxing o O PR yaR prPtic i PReS ety BRI RR e B o,  static
prepol yner L?Feﬁ%géﬁdlﬁjrethane %arpet BaciGfg chRbe cutfilg o iraddntiauows epar i ng

aqueous di spersio pol yur et hane are "known and can be used in

t ge practi cenax}’mérhd:qrrammlej imva fitsit step ther prepalypher, can ise prepared from a
- 8- WO 98/ 41681, | L . . |
PCT/ Us9dP05swiable active hysioge contajnipg empopinglig asgontiniioys;manner. 1837 gp4.

5,221, 10; 4 230204 can be 81 108 2ARe8 ) (SRR il 40014 ik cRkRasSScs

useful for _ _ pol'yuret hane 'atexes. 'I'n addition, a polyurethane

| at ex havi ngyith Waedt tbritgainan aquegiadispeasion theraqueops efispersioh\can be

continuous process as described in U S Pat. 5 No. 5,539, 021, incorporated

herein by refppiiedde a carpet substrate in a continuous manner to obtain a polyurethane
backed carpet.

15 _
A polyurethane dispersion of the present invention can be stored for

later application to the back of a carpet. Storage for this purpose requires that
‘the dispersion be storage-stable. Alternatively, the polyurethane latex can be
applied in a continuous manner to the back of a carpet substrate. “That is; the -
20 dispérsion can be éppﬁed to the back of a carpet as the dispersion is obtained
according to the practice of the present invention. Poiyurethane latexes
applied to carpet in a continuous manner are not required to be storage—stable,
and can have higher solids content and larger mean particle size or,
_alternatively, larger mean particle size than typical storage-stable polyurethane

25 latex formulations..

In preparing polymer backed carpets according to the .present invention,
a polyurethane-forming composition is applied as a layer of preférably uniform
~ thickness onto one surface of a carpet substrate. PU latexes of the present

30 invention can be applied as a precoat, laminate coat or applied as a foam coat.

g



In the practice of the present invention, any of the steps used in

prepari ng..a pol yuret hane-.car pet--backi-ng -can- be carried out in _a continuous
manner. FBO 68l e, in a first step the prepol ynmer can bePEF§5§WE?7?r0n1a
10 suitable active hydrogen containing conpound in a continuous manner,
the prepol ymer can be fed, as it is obtained in the first step, into a

00 devi Sotyyrotnihd Braklft (ARirRRE 2ot BB Codlt R BRpatdengdlcous

di spersi on to a carpet s ein uS nmanner

to obtain a pethodssritantin the arhaPlesbatsiiasinatéToats and foam coatypiepared hane
.di spersion of the present.invention can be stored for - | at er

appl i cat i on. fromtlatexsacke deseriked jselt. L Sritzaageld; dntegiakl.aigx fesen CagRet es t hat
t he di spersign he storage-stabl e rnati v pol.y.uret atex can
be ~ ° appl ¢ESNPRING "c'g%quiugﬁé' ?%ﬁnte\fo‘t (erb%é'cﬁbgf aé’ddar%eé]‘a@r%@i'ﬁr at e.
That is, & hey B ' Ledink® [ 3 b GAHIPE2 (s the
di sper si osn i sl'%g%)% gpﬁgﬁé %&nﬁ%ﬁb&%%&??&%ﬁﬁg 'pr-lg.&%gggg%?{gt%é pr eser(litﬁ
invention. Pegyeonitibaerarmpleexapreparingpitothdd pohamethene backingpftathingy st
manner are not required to be storage-stable, and can haye hi gher
sol i ds cont elstprafeiraddognix albeempanentsiandsiheg blend a gas igfq te AWty Wsindar ger
mean particle size th | C = Jal yuret hane 25 | atex
formul ati ons?qumen& sﬁ@h ra¥|%"-’I ﬁgbéégéfﬁéaﬁbgﬁéﬁe@?backed carpets according
to the present invention, a pol yurethane-form ng conposition is
applied as a layer of preferably uniform  thickness onto one surface of
a car petlsubst r at Ehe polyusetbass-fofmingecgmpssition 8an bierappiiedda anersuréacendfl i ed
?3_ apr ecos\;? glg?g%%gx gtrg ealgefgge'ﬁ%lre'se {jo 3 %a&-;rgg rQta(\tgfat,lb'.t’cernatively, a PU latex
PCT/ US98/ 0507 St 4ini P h:q{(tﬁ RERMCE aat e tstabl;oam coats -
can be pr epa(rzcznc}awng no Lmr'%ﬁggsl 8&3 In t hgnéﬂlrﬁrcaér%c%%?‘?& Itam' ngt e coats
and foam coatgmovirptinedeed to clireothe polgmes. Typicdlig the pelyureth@neforming
Fitzgerald, Integral Latex Foam CarrPe't ) . _
. composition is applied to the surface attached to a primary backing. The
15 composition may be applied to the carpet substrate using equipment such as a
doctor knife, air knife, or extruder to apply and gauge the layer. Alternatively, '
the composition may be formed into a layer on a moving belt or other suitable
apparatus and dehydrated, or partially cured, or both dehydrated and partially
cured, then married to the carpet substrate using equipment such as a double
20 belt (also known as double band) laminator or a moving belt with an applied
foam cushion. The amount of polyUréthane—forming composition used can vary
widely, from 16.85 mg per cm? 1695 mg per cm? (5 to 500 ounces per square
yard), depending on the characteristics of the textile. After the layer is applied
and gauged, water is removed from the dispersion and the layer can be cured
25 using heat from any suitable heat source such as an infrared oven, a

convection oven, or heating plafes.

" The following examples are provided to illustrate the present invention.

The examples are not intended to limit the scope of the present invention and

-10-



“Cushioning” , J. Coat. Fab. 1977, Vol. 7 (pp.1 07- 120), and in R P.

Br enti-n, -5- - " Lat-ex-Coati ng -Syst-ens -for Car pet -Backi ng", J. Cqg 1982,
Vol . . 12.(PpO98/4168132 . 91), for exanple. In preparing a frof’ﬁ%sgg@%” :
pol yur et hane backing (frothing), it is preferred to mx all conponents
and then blend a gas into the m xture, using equi prent such as an
Cakes or Fir gubORENGIIATES interpkBted. Materille ubed Y il 8xiifpledrdfertefigedposi tion
can be applied to one surface of a carpet substrate before it cures to
a tack-free dbedow. A ternatively, a PU I atex cont ai ni ng no unreact ed

i secyanat-e funct i ity -can -be li ed. theteb h dt
oo SRt ! heeh SRR B RO pOR, R b om0 SRR 0o,

applied to tR f at : o t ' .cOMposi tion
oy Do appl | SPELOLAEPL 2SR Elildlert Heldhh 18 pRio 0 Wiboka 1i6e

doctor knjfeNarahok e 1000edquiviient WeightpPO divd gauge the |ayer.

Al ternatively, - the conposition nmay be fornmed into a | ayer on a novi ng

bel t or ot heds@natedifl ® 50/50 weighdmeight maxdurgcrfydid alMEd angr4,gaMDBlal | y cur ed,
or both dehydrated and partially cured, then married to the carpet
substrate using equi pmrent such as a double 20 - belt (also known as doubl e
band) | am natBraipLEGOVI ng belt with an applied foam cushi on. The
amount of polyurethane-form ng conposition used can vary wi dely, from
16. 95 ng per Exdgmeple]l 1695 ng per cnferr] (5 to 500 ounces per square

yard), degendi ng Qn the characteristics of the textile. After the layer is
applied 10 and ghwjeliowng rrocesseewsie gondustedat ambipet tanaperatiiet he | ayer

can be cur ed AecyiShRBIRAL AVHE RRVeHtL AL digate 5045 4 raHniuE"

infrared ove Vection oven, or _ _
following exanRlh Rfifst drRvitRecotDitsk TusDeSUE FM OBS SIS urfABtaNE (a0
The exanples are not intended to limt the scope of the present invention
and ~ percent agueous solution of triethanolamine dodecpibenzene sulfonate, a

The

Trademark of DeForest Enterprises, Inc.) was fed at a rate of -
15 - 1.61 grams/minute through a first arm of a second T, and merged with a water
| stream flowing at a rate of 5.5 grams/minute through the second arm of the
second T. The prebolym_er stream and the water/surfactant stream Were
merged at the first T, passed through a static mixer, and fed to the input port of
B IKA-SD 41 S_UPER—DISPAXW dispersing instrument (a Trademark of IKA-
20 WORKS, Inc.), a rotor/stator device opefat_ed at 1200 rpm. |

The ratios of feeds into the dispersing instrument were 81.9 percent
| ‘prepolymer, 4.1 percent surfactant solution, and 14.0 percent water. The HIPR
| emulsion formed in the dispersing instrument had a volume average particle
size of 0.265 mieron and a polydispersity of 3.1, as measured by a Coulter
25 LSt 30 particle size analyzer. | |

i

Chain extension was accomplished in a LIGHTNIN™ model .025 LB in-
line blender (a Trademark of GREEY/LIGHTNIN). The HIPR emulsion from the
dispersing instrument was fed into a first arm attached to a third T and merged
with an aqueous stream fed throug'h a second arm of the third T at the rate of

-11-
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shoul d not be so interpreted. Materials used in the exanples are defined
bel ow. Voranol 4702 = 1650 equi val ent weight, 16 percent EO capped triol-
Vor anol 4™Q 98416850 equi val ent wei ght, 18 percent EO cappePGHY 8050 anol
2120 -= 1000 equi val ent weight, PO diol |Isonate 50 = 50/50 wei ght/wei ght

m xture of 2,4'-MDI and 4, 4' - MDI Al'l of the wei ght rations and
percent ages &R %rB?ns/rﬁHLRé‘ﬂ e APH cﬁ&hé%@n#ﬁfné@bﬁ@éniéﬂh%fe@hf@b%%@m .
stated. EXAMPLES Exanpl e he fol owm ng processes were conducted

‘at anbi ent  t efrgpfouthut ewhichofzs aw]tm)hed:’&oehtnel ippetr ofAheds-lihedblemderi nuousl y at
rate of 32.1 rams/nwute through a first armflt%ed to a flrst T. o
DeSULF[ err] ©prcwantyy 2t parren QB®°U§)E¥P@&E'“%&B 08 W33 QUNpR (ﬁta

Ent orpr 1 seq, STt R bP ARt RSG5 by NARET Bl oM iiRanate o
arm.of a ssecgriipd of #el Fa:rcoﬁﬁe?thm@hvmé%theﬁérn@amﬁé faerrmgratrhétwate of 5.5

grans/ m nut e through t e second armof the second T. The prepol yner stream
and the wat estraams seremixed ircthe indine blandeedpenatingat fi506trpm. phe peetudir ough

tat dt t of | KA- SD. 41 SUPER-. AX|
i sper 51 ng. 1 Wt calienied ancialaNer R tand BrarioiRaliow Water to seRgogm Heac or
devi ce oper atpghi ]@Q% rP%groups The fgk‘?rlt%rﬁé %%Py ol&lﬁﬁ'@?‘rdn’é’i&eﬁ?%tex

di spersi ng iRt T Ume 9 'pércen pEr cen

surfact ant sighditisolids aorteht o 56D percentby eveightha \AdIuRl?e averagﬁpanﬂmfeomed in
t he di spersi I nstrument had a vol une average partic si ze of 0.265

nicron akd aof%b amlsarmaryl a)powdppea%tyrefa%ﬁreemgasw%bwae@oultejy%@?zo

particle siz Chai n extensi on was acconplished in a
LI GHTNI N[ er rfarﬁg%e¥£$égg!yfgr.i n- i ne bl ender (a Trademark of

GREEY/ LI GHTNIN). The HI PR enul sion fromthe .di spersing instrunent was
fed into a first Pheldtex aeesbrhpounddd bydnixmgdzmpaﬁts lateW (DO partequeous

stream fed through a second armof the-third T at the rate of

latexes solids) with 200 parts calcium carbonate filler. Stirring was begun with
latex alone, then the filler was added as qurckly as it was dispersed in the

15  liquid. Paragum’” 241 thickener (a Trademark of Para-Chem Southern, Inc)

| was added until the a viscosity of 9300 cPs was reached. The carpet for
testing was a nylon level loop style with a greige weight of 77.98 mg per cm?
(23 ounces per square yard). Compound was applied to the back of this carpet
at a coating weight of 118.7 mg per cm? (35 ounces per square yard.), followed

20 by a polypropylene scrim, 11.19 mg per cm? (3.3 ounces per square yard), as a
secondary backing. The carpet was dried at 132° C for 12 minutes, then

allowed to equilibrate overnight before testing.

The carpet of E_xample 1 had a tuftbind of 2.97 kg-meters(21.5 ft-
pounds). Tuftbind values were obtained according to ASTM D1335. The
25 _carpet of Example 1 had a dry delamination of 1.803 kg per cm (10.1
pounds/inch) and @ re-wet delamination of 892.9 kg per cm (5.0 poundshnch)
The delammatxon was the strength requrred to remove the secondary
N polypropylene scrim from the fabricated carpet. It was determined by cutting a
7. 62 cm by 22.86 cm (3 inch by 8 inch) strip of carpet and peeling the
-12-
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43132A 5.1 granms/ mnute. The output of the conbi ned streans

was fed into one arm of a fourth T, which was attached to the - o
i nput of. tWe/M168L ne bl ender. ~ Concurrentiy, a 10 Ber{Uspyo SQZerous -

pi perazi ne sol ution was punped at a constant rate of 18.0 -

grans/ mnute (0.75 equival ents, based on the isocyanate 5 groups of

the prepol yngsgondirgeghnt ﬁ@m&hbeﬂawmrﬂﬁntdﬁmé edrdet while heéaswving the force
streans were mxed In the in-line blender operating at 1500 rpm The

pr oduct requiredyaEhe rﬁwacd@arrmaim wasdgtermined inithasamegnanney, sxcept
water to rea The

Masl ting stﬁm@%&?g&%s@?ﬁm wes soaken it ond SR nuatel B3 phRRd A en:

of 56.0 perc It r 256
‘micron, and t ?E?) r Slhte )a/c a\(')‘?ég ? a@b%gg? E?e%h%ﬁ@gagoﬁlof grodllgg\%teps
parti cle i Z(ﬂ?clﬂldﬂ—wmds) The hand punch was ﬁibesnh@d% tsforceanjuideictopyush
mxing 178.6 parts |atex | at exes solids) w.th 200

parts cal ci uﬁ1?(?a$@§ﬁ'atbéf 33( Bﬁ@rn (gstﬂchrmhg W\%@ Fb%@ﬁuﬁf oanpet 1.27 cm (0.5 ingher)

15T ui o P A BT 5 SReRf R Bl S aia B3 bapRRSEhachiile

I nc.) (12. ome%qga%uﬂké u%ng &5V B eR czyzafncﬁzggtér%a&%%ﬂ%%na{ err])

was reached. " The carpet for testing was a hylon level |oop style
with a grei geylinsieglattached to @doad cell. per cnferr] (23 ounces per
square yard). Conpound was applied to the back of this carpet at
a coat’i nbovvei ght of 118.7 nmg per cnferr] (35 ounces per square 20

yard), foll o&Qa%eg pol ypropyl ene scrim 11.19 ng per cnferr] (3.3 ounces

per . yard), as a secondary backi ng. The carpet was dried at
132[err] C for 12 m nutes, then allowed to equilibrate overnight

before testing. The prdcedure used’toTﬂ;repaaeﬂmiad:éx fEsanfkamplerhovas fepeated)d of
2.97 kg- metersg21 5 f unds) . Tuftbind_val ues were qgbtained :

accordi ng t oW ﬁmmlmngmepﬂons *The sugfastantyvasRashilE ™ Het4f dry

del am nati on . . EJC r e- wet
del am nat i Ons@%faéagpé Eﬂ P%zée'g‘%%%b”l’ s&'}ht(? 00 té'ﬁw%“% l@:rﬁ%gﬂfgte 3

del am naj§ onTygderhiik @D@F@@%t Eatarprisss.tifc)) eiidMbelfitAv Fftes Wkteyprepolymer,
pol ypropyl ene scrimfromthe fabricated carpet. It was determ ned by
cutting a  32.Ggramgminutepsudactgst, @ gramsfminle;andwajers 35 grams/afumtpiet
and peeling t!'pue ratios of the components that were fed into the disperser were prepo!ymer
84.4 percent; surfactant solution, 6.3 percent; and water, 9.2 percent. The
HIPR emulsion had a volume average particle size of 0.182 micron and a

2.0 polydispersity of 1.6, as measured by a Coulter LS130 particle size analyzer.

The aqueous stream used to dilute the HIPR emulsion was flowed at a
rate of 4.6 grams/minute, and the piperazine solution was pumped at a rate of
17.9 grams/minute. The final poly(urethane/urea) latex had a solids content of

53.9 percent by weight, and a volume average patrticle size of 0.365 micron.

25 The latex was compounded as in Example 1. Paragum 241 thickener
. '(supphed by Para~-Chem Southern, inc.) was added until a viscosity of between -
8,000 and 10,000 cPs was reached. Compound was applied to the back of
the same carpet as in Example 1 at a coating weight of 121.0 mg per cm? (35.7
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- secondary scri-'mfromthe mai n portion of the carpet while

nmeasuring the force . ... ... -requi-red.-—-The-rewet delam nati on was _
det er ni newoigs/4té8 same manner, except t hat t hBCEAISPRS9heci nen -
was soaked for one mnute in- vvater, and blotted dry pri or . to

testing. The carpet of Exanple 1 had a hand punch of 2.04 kg-neters (17.4

to push a 2PURGBRHETS ”afTehS?a'B?”ng@HQ‘g By RalPRWIGHe 85 THdRITE PR S
carpet 1.27 (gm §bhed ?hﬁigaaé% stcondary backm% 1T(15 carpétalias HRear

di amet er cyl'rnder at.a rate o 48.cm per. m.nute 2.0 inches per
m nut e), . usiatd32°6.fad 52 mn(n&Zﬂuama!lc)weﬂ;tceeqﬂﬁnb@e evesglitdefortd tedting.
attached to_a

The procedurldis sawpet Baﬁr%ﬂéﬁb@q ﬁfez ﬁgtk@t"'ﬁt% (= a‘hﬁ‘tpéuﬂdﬁh;hﬁféa’e'@@ of

AR R e R Y e g G

‘sul fate, &L Egﬁﬁi‘h)oénd a re-wet delamlﬂaﬁﬁﬁrdi‘sﬁ 3638 ﬁ9 Pk 885(7.3 b@uhd@lﬁlﬂ:ﬁ)he -

flow rates pr epol yrrer ' O grans/ m nute; surfactant, 2.4
~grans/ m nut e; _and wat er, grams/mnute : The ratios of the
conponent s t@mnpafatiuefﬁ(ﬁmple(ﬁ:t__he_ di sperser were prepol yner,

84.4 percent; surfactant solution, 6.3 percent; and water, 9.2 percent. The

H PR enul si on. had_a,vo ave t| cl f 0,182
nicron and a pol ytff 858PRarpoN. 2 stan&arHEc Egg%déj Sﬂég aﬁeyt:oul ter
LS1 30 part magg ﬁér%EnPQé!tdéZ&:{ntent) was corﬁ;@ounded wntﬁ'&l&&%%ﬁ?ﬁété% used to

dilute the enmul sion was flowed at
gr ans/ migut ¢hickenet fued appwdaas mm’péﬂbamimgvas ip Expaplat!. dheatesultingl 7. 9

grans/ m nut e. The fi a rea had a solids content of
23.9 Sarpet hasbR COANG AT | AT PED A3 RGBS Per SUREE < ze of

0.365 mcro t i nple -
1. Paragum Bfﬂd)[ f% te"r?éjrc’fz 24 kg- Tgt&??é?ﬁégﬂﬁasgm a-%ﬁ |§g13%fhfe7%613‘| nc.)
was added urktg ﬂ>eracml(9®§wndsﬁhch)‘-;ta/hmﬂ punch of 3.37 kg—&)eﬁé& (@mco R<pduddsy Ps
(80 - 100 Ns/nferr]) was reached. Conpound was &pgl ied to t he

back of the r@-auqtélel@mmahomoéﬂﬁ 6ka Pes v peundsinah)of 121.0 ny per

15
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cne (35.7 ounces per square yard), followed by a poI ypropyl ene scrim 11. 19
... Jper..cnf..

-13- . wo98/41681 (3.3 oum—y—&Fd) as a secor?msg%?é% ng.
The carpet was dried m m nutes, then allowed to

equi l i brate overni ght beforu mm”m’ ”mri s carpet had a tuftbind of
2.92 kg-nete él ft-pounts)¢ arn s h of 5 2.36 kg-neters (17.1
ft-pounds), QM—del am nation of 1.7679 kg per cm (9.9 pounds/ i nch)
and a re-wet del am nation of 1. 3036 kg per cm (7.3 pounds/inch).

Conparati ve. Exanpl e 3:. -As .a conparison, -a standard, car pet
_grade . séygene but &di end batked carpet maaangapeabaciﬂng@t laf@feﬁﬁtmpfﬂ@ mer
conpounded with cal cium carbonate and t.hi ckener and, a as_.a_car pet
backing s | atieablainad frara ABperiPRG! 2 PONUETATe AEaoYEaeFR S taRgns o
115. 6_rrg er 3@"?“‘}58{?3 1 ounces per square yard), a tuftbind of 2.24
kg- net er (15’ 9 a del ami nation of 1.7501 kg per cm (9.8 :
pounds/inch), a hand p%@%é?ﬁe&fﬂ!akﬂﬂ”@h@féﬁn R dRpetsipweodiyises: a and a

re-wet delam nation of 1.1786 kg per cm (6.6 pounds/inch). 15
polyurethane prepolymer; water; and a surfactant.

3. The carpet of Claim 2 wherein the dispersion additionally
comprises a chain extender. | o
10 4. The carpet of Claim 1 wherein the polymer backing is a precoat.
5. The carpet of Claim 4 wherein the carpet additionally comprises a
laminate coat. '
6. = The carpet of Claim 5 wherein the laminate coat is obtained from
an aqueous dispersion of polyurethane forming materials.
15 7. The carpet of Claim 6 wherein the dispersion additionally
comprises at least one filler material.
8. The carpet of Claim 7 wherein the filler is calcium carbonate.I
g. The carpet of Claim 7 wherein the filler is fly ash.
10.  The carpet of Claim 7 wherein the dispersion includes a
20 . thickener. ' |
TR The carpet of Claim 10 whereirr the dispersion includes
drspersants or wetting agents.
- 12.  The carpet of Claim 7 wherein a secondary backrng is applied.
13. i The carpet of Claim 12 wherein the secondary backlng isa
25 polypropylene mesh or a fleece. _
'_14. The carpet of Claim 4 whereln the carpet addltronally compnses a
foam coat. -
~ 15. The car'pet of Claim 14 wherein the foam coat is obtained from an

aqueous dispersion of polyurethane-forming materials.
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REPLACEMENT SHEET 1. A process for

preparing a backed carpet co lmﬂ \ (D) di spersing a

pol yur et hwoosaiéspol yner in aqueous di spBESUSAB/ORTI of-
prepol ymer; (2) appl ying the aqUEOu‘s di sperS| on to the back of a carpet
substrate; (3) renoving the water fromthe agueous di spersion to obtain a

backed car pet whggei nmw%ecgeaeéce.mrgw@hs%h%é?&nﬁ%a; AYdianaaRaRce. of

an ~organic rve rocess o rein
‘the di spers:petwrémbheﬁrérrﬁungorea&wé aiktars.. . The process of
d aim 2 wherei'n the dispersion.includes a chain extender e

‘4. 'The process 13t CThenc@pehef slatmt’tﬁawbesqie the fram sopt §pebtameﬁiybse
continuous rro(‘)ﬁ:gg %he polyurethane-forming reactive mixture. -
5 - 18.  The carpet of Claim 1 wherein the dispersion comprises at least

one additional latex material. | '

19.  The carpet of Claim 18 wherein the additional latex material is
.selected-from the group consisting of: styrene-butadiene latexes; styrene-
butadiene-vinylidene chioride latexes; styrene-alkyl acrylate latexes; acrylic

10 latexes; like compounds, and mixtures thereof. '

20. A process for preparing a backed carpet comprising the steps: (1)
dispérsing a polyurethane prepolymer in water to obtain an aqueous dispersion
of prepolymer; (2) applying the aqueous dispersion to the back of a carpet
substrate; (3) removing the water from the aqueous dispersion to obtain a

15 backed carpet.
- 21. The process of Claim 20 wherein the dispersion includes a
surfactant. |
| 22. The process of Claim 21 wherein the dispersion includes a chain
extender.
20 | 23. The process of Claim 22 whersin the prepolymer is chain-
extended. '
~ 24. The process of Claim 23 wherein the dispersion is prepared by a
continuous process. |
25.  The process of Claim 24 wherein the dispersion is applied to a
25 carpet substrate in a contmuous manner. |

26. The process of Claim 20 wherein the prepolymer is prepared in a
contmuous process by admixing polyols, polyisocyanates and, optnonally,
catalyst prior to dlsperswn in water.

27. The process of Claim 23 wiierein the chain extender is a

30 polyamine. o "
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iS 5. The process o iLn the dlsper5|on is applled to

a carpet substrate in manner .
process. oW@IHIEY wher ei n ,’@wg prepared in aPCTmsgt%’ﬁ? |9nuous :
process by adm xi ng pol yols, * IL ' and, opt ionally, a

catal yst prior to dispersion |n waLer;__ZQ : : The process of Caim -
3 wherein the chapg exTika@escess of Claim zowh@rmmme prepolymer is dispersed lrea
process of Claim1l wherein the prepolyner is dispersedin a m xt ure of
wat er and fimiduyre of waterand filleg.  The process of daim1 wher ein at |east

a fraction of th 5 socyanate functiQnality in th re is ...
unr eact ed when a |ed-h?% Pigfess Ofdi%@? Bgtw%ﬁé?gte aira %Fﬁwe 10. . The..

D R s gt
appl i cat ison efrpéhsubttater si on to the back of the carpet substrate.
_ REPLACEMENT SHEET AVENDED
SHEET | 30.. The process of Claim 20 wherein the agueous dlspe'smn of
prepolymer is admixed with filler and optional ad;htlves in a step preceding
application of the 'dispersio’d to the back of the carpet substrate.
31. A process for preparing a carpet comprising the following steps: (1)
10 . mixing polyurethane-forming materials in the presence of water and filler; (2)
applying the mixture to the back of a carpet substrate; (3) curing the
~ polyurethane and removing the water in a heating step to obtain a backed
carpet, wherein the carpet includes at least 200 pph of filler.
32. The process of Claim 31 wherein:'the carpet includes at least 300
15 pph of filler.
33, The procéss of Claim 32 wherein the carpet includes at least 400

pph of filler.

I‘hls Sheet Has Been Replaced
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