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Application No. 60/622219, filed Cctober 25, 2004. The

invention relates to tufted or woven carpet having a

pol ynr et hane backi ng, and to nethods of making such

carpet. Tufted car pets are rranuf actured by tufting

fiber bundles throu [ back| and securing

themto th g Kﬁt!‘i_ MétDE PRENGUf t ed

carpets rm RO THYEA EP]SPI! FIVQLS 5

| am nate | ayer, a secondary backing | ayer and a foam

| aye Wven carpets are_often manufactured simlarly,

exceyL:w31 icgtipm ‘fl‘?‘lﬁ%e”'rbeﬁﬁﬂd‘l’fe‘jmé?de StatreelrovisionalgRatenle Application

}msolegzzlbaﬁjédogtobm pogcoat anchors the fiber bundl es
to tg’,tfl pri mar ackin %Irow ding fiber |ock
pr operf Renfipk zelatss fo g‘fffel FFrus cripel bagrs agiobuaeidane backing,

agamdnietﬁoubbmalaﬁgs@m(zdr@ege ravel. In addition, the
prec to contribute to other

S ally ca n ‘

desi &ﬁ&?% ¢ si f)‘i‘}%/’@@'btlf‘ Wgtog‘értbfé?‘gsﬁh?ﬁ buxdles thrpgh i primary

batltahg bihd )éecui-:dn@ Rerh 3& glidjﬁhﬂﬂmn} Bdbk{ﬂ@ veml@ alt @béogﬂt T{xél ]fl?ﬁ;'él carpets

activi | arrier functionali e tufte
1 ke Bfigpallaesy P o eifiasn PR 4 iongam Ragking fayer and
bemo]ra;zlat bemkd:aﬁgé‘ts andloftbn mamfaéa&e@ RiBE1ye kkdebt €8at the fiber

8ﬂ S‘f’ev’vo@% gleg% tmsn5| ong stability and/or acts as
blindlep aieovgn Hiroyigh the Brimary Baekibgie carpet to be easily

r enoTeel pirecomh axcgbnsebhd (ﬁh&r bagdlas k@th@ﬁnmﬁrﬁ Bﬁ‘ﬂkﬂiﬁ, @roviding fiber

! &c@roﬁer%l?o%ggg Caf pe rf“%?ng %5% c?:ag‘?"‘gé“@é'éﬁ and good edge

raved. ;in@ddatonathd:/ nrecdahes ham]]_r;xa:hﬁed ay@r to &ﬁtzybﬁtett& atlRr desirable

LA T T T NS N —
aNtimicrolgelyBifengab adt/b’htlv @pd diguil barPel fpuctiznhlitye pr ecoat
syst Tgﬁ tlﬂ{edtotil 'vﬁ)vé%ga%gé\,r i oflS& iagﬁlagt%d'f? % so-cgﬁeﬁa‘t chcf‘%? i)h kmg” o

t oo. e pO yuret escri ese
whighpgvides chagagbertispics seghaaminerrayed dimposigull stxlmﬂ;up wmd/or acts as a

rJl@Esep QLMg GRAEPQ 909§ tfnb aJar}?eBc CoMRg ! ea‘éqlsd eﬂe&ogéf (}rom a glue-down
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Polyurethanes can be used as the precoat andlor the laminate layer.
Polyurethane precoat systems are described, for example, in U.S. Pat. No. 4,296,159 to
Jenkines et al. and U. S. Patent No. 4,696,849 to Mobley et al. Polyurethane precoat
systems of this type are useful as the laminate layer, too. The polyurethanes described
in these patents are formed from a polyisocyanate and a polyol compound. The polyol
compounds that are most widely used in polyurethane applications, including carpet
precoats, are polyether or polyester polyols that are derived mainly from petroleum-
based feedstocks. It is desirable to replace all or part of the conventional, petroleum-
based polyols with an alternative polyol that is based on a renewable feedstock.
Conventional polyol prices tend to fluctuate with crude oil pricing, which is becoming
increasingly volatile due to dwindling proven reserves, increased global demand and an

uncertain geopolitical climate. Further, many countries do not have domestic oil
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precoats, are polyether or polyester polyols that are

derived mainly from petrol eunbased feedstocks. It is
wale®c&laBe to replace all or part of the convePtT/OREN5/038216

pet rol eunbased polyols with an alternative polyol that
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moleculesqcilgt have significant variations in their structures. This leads to still further
differences in the structure of the ensuing polyurethane, compared to polyurethanes
made using conventional polyols. The variations can lead to unpredictability in the
properties of the polyurethane. In addition, fatty acids contained in vegetable oils vary
in terms of chain length, number and position of unsaturated sites and/or functional
groups (such as hydroxyl groups), among the different types of vegetable oils and even
within lots of a single type of oil. This variability introduces still more unpredictability

in the performance of these polyols.
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ends. Vegetabl e oil-based polyols as described above
usual Iy have cl osely spaced hydroxyl groups and a free
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polyol component containing a mixture of isocyanate-reactive materials of which one or
more optionally alkoxylated hydroxymethyl-containing polyester polyols constitutes
from 25 to 90% by weight.

This invention is a method comprising (I) applying a polyurethane-forming
composition to the underside of a carpet having a primary backing and a yarn tufted or
woven through the primary backing to form a yarn bundle on the underside of the carpet
and (II) curing the polyurethane-forming composition to form a polyurethane coating
that adheres the yarn bundle to the primary backing, wherein the polyurethane-forming

composition includes a polyisocyanate component and a polyol component containing a
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pol yuret hane carpet backing, wherein the polyurethane
is the reaction product of a polyisocyanate conponent
w@ar@ead4aet yol conponent containing a m xture OPCT/US2005/038216
i socyanat ereactive materials of which one or nore
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erirng a secon
material, such as, for example, Jute polypropylene, nylon, a polyester, a polyacrylate,

cotton, wool, or other material. The facing fiber also can be of any convenient material,
such as wool, cotton, nylon, a polyester, an acrylic fiber, polypropylene, polyethylene, a
blend of any two or more of these, or the like. The primary backing and the facing fiber
should be stable under the conditions at which the polyurethane precoat is applied and
cured, so the carpet does not degrade or become distorted. The facing fiber is typically
in the form of fiber bundles that are tufted or woven through the primary backing to
produce a carpet face and an opposing underside.

A polyurethane-forming composition is applied to the underside of the carpet to
wet out the fiber bundles and adhere them to the primary backing. This is conveniently

done by creating a puddle of the polyurethane-forming composition on the underside of
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conpri sing applying a pol yurethane-form ng conposition
to the secondary backing or to the carpet, joining the

W@ 2000047480 t he secondary backi ng such that thePCT/US2005/038216

pol yur et hanef orm ng conpositi.on is internediate to the
6887®y Y backing and the carpet, and curing the
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forming, comrogitinn (g %?ﬁR’@ée At Eaastias epperation leads to Drming a cellular

structure in the precoat or at the interface of the precoat and the carpet, which is
generally undesirable.

The polyurethane-forming composition includes a polyisocyanate component and
a polyol component. The polyisocyanate component includes at least one organic
polyisocyanate, which may be an aromatic, cycloaliphatic, or aliphatic isocyanate.
Examples of suitable polyisocyanates include m-phenylene diisocyanate, tolylene-2-4-
diisocyanate, tolylene-2-6-diisocyanate, hexamethylene-1,6-diisocyanate,
tetramethylene-1,4-diisocyanate,  cyclohexane-1,4-diisocyanate,  hexahydrotolylene
diisocyanate, naphthylene-1,5-diisocyanate, methoxyphenyl-2,4-diisocyanate,
diphenylmethane-4,4'-diisocyanate, 4,4-biphenylene diisocyanate, 3,3'-dimethoxy-4,4'-
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control coating weight. It is preferred to use a
doctor blade or simlar apparatus to spread the
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of t Of ] e ene

gas. ’h%algz%e era }F’?g(ﬁ{t'%%gﬂogg% th%gffxggﬁlklr)}gs? ﬂa{':ee?lg ‘Rer&ge of afleast 18,
preferalely LﬂteleaSh 2hbydroedontimary and tsheoniayearhine egrofipst ¢ognbined per

at I@ﬁgc p is

m@fe gl rabl e XSI{F%T&%%I %r gﬁl‘gan‘!;e}i f o??hg @dgdcgﬁ‘ipﬁgtsl}ytl Bn P containing
P¢1YR§»PQId@b’0hmpb hgtestrcaneraaeef up i 8 hedoxpnprimapoanddecondary amine
oA aRhed Jé}qn&éuuya BAFYRAALBY GRRARTRLN L) hﬁkﬁJt %sc'ucﬂtgroups and

| east one organic Vi socyanat e,
evgnomarq ereferablyong |npﬂ#atﬁhen oupy| 2. %avqbc gr@@@yﬁhgtberdroxymethyl

containing polyester polyol has an equivalent weight of at least 400, such as at least
about 600, at least about 650, at least about 700, or at least about 725, to about 15,000,
such as to about 6000, to about 3500, up to about 1700, up to about 1300, or to about
1000. Equivalent weight is equal to the number average molecular weight of the

molecule divided by the combined number of hydroxyl, primary amine and secondary
amine groups.

Hydroxymethyl-containing polyester polyols of this type are described in detail in
WO 04/096882 and WO 04/096883. The hydroxymethyl-containing polyester polyol is
conveniently prepared by reacting a hydroxymethyl-group containing fatty acid having
from 12 to 26 carbon atoms, or an ester of such a hydroxymethylated fatty acid, with a

6
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Exanpl es of suitable polyisocyanates include
m phenyl ene dii socyanate, tolylene-2-4- diisocyanate,
wo edoglognagz 2- 6- di | socyanat e, hexanet hyl ene- PCT/US2005/038216
1, 6-dsocyanate, tetranethyl ene- 1,4-diisocyanate,
68¥ 7 o0exane- 1, 4-di i socyanate, hexahydrotol yl ene
di i socyanat e, napht hyl ene- 1,5-diisocyanate,
nmet hoxyphenyl - 2, 4-di i socyanat e,
di phenyl net hane- 4, 4' -di i socyanate, 4,4'-biphenyl ene
pelypls B t%ﬁéwéme@r golyammlwéseigawompo‘esfawmmnoavsm f at least 2.0
h?&)}oﬁﬂc)fﬁﬁﬁ&ﬁ aing aﬂ&/&iﬁtsédoﬁhaﬁ dmidy BRRPY¥moHRRIEY PéoPtions of
-di net hyl di phenyl net hane-4, 4'-dii socyanat e,
S@rﬂng &naﬁef‘?éh éﬁ9| reﬁﬁ%ﬁ%ﬂ%?% 888 hleeied guch that the resulting

hp@loyyRétRyl- &B@aﬂi‘ﬁb)ﬁﬁﬁ@ﬁw HoifA )é&ﬁﬁfn% aﬁw;))ge of at least 1.3 repeating
t ol yl ene trllsocy%gate and

ua‘}tﬁ’!gf’ﬁwddéﬁ% gz@upscgltalélg{gr faﬁgo@}daﬂrag%ter thereof for
eﬂﬁﬁﬁh‘&@l,ypﬁlhﬁryp&hiﬂesdiﬂys%&ﬁidﬁw 8mine group in the initiator compound,

aaili @Fﬁ%mt haﬂ@ cgn &u L g%ﬁrpgiygl has 29 eqlt%a}lg,qtéﬂeéght of at least

400 4p tsa10yaN5060. tonIene 2-6-diisocyanate or mxtures

o Ry PRl e e gy BB AP Rt et atfpre of

canpougds baviagthe/foll@fiag aadagestastdy®) , and all can be
used. Tolyl ene-2, 4-diisocyanate, tonIene 2, 6- :

di i socyanat e ng__; _Upes t her eof,are generlcalfy
referredq?%qg@@Td?l Pall can B& used.

Pol yi socyanat e conpounds or m xtures thereof having

wheesin Bis tke tesilue of ap dnitiapr sompamgddying z hydroxyl and/or primary or

SO AR A IRAESH IS, whBreViS %@ﬂaﬁst t%t eé%ﬁ@f SLA& endﬁaﬁﬂ?c—@l Y NE—

t hgse haV|ng an_aver abou .9 to about

of s3%8an @uwprgkytﬁubshmih@p@kxlnﬁwé oarde@kﬂyor aralkyl group,
prﬁa&tnluﬁﬂ)eﬁ fﬁﬁﬁ)'lcfb' 9 TBSrebdnti Ciie Savefag® Wurlber! dTEX—Z] groups per

regoi ng pol yi socyanates wth an isocyanate-reactive

h&@wﬁs{aﬁ s%sﬁ?ew’ggg triolyseter) @elypl malgcwel 4is @akingse aydwanehed chain
cOhining TR ROMYR A GRORRANSRVided Ghadas et tiiinhePTof A groups per
i socyanate-reactiv oun Fro, 25 to 90% such as
mofesHieds= (. § tmes 2 F‘Pg ﬁ‘i“’i’g&o ’csdn&P%‘%‘?ntfb’ rselerted fiog %éwwafconslstmg
of AE, A2018] ANEhDAS, pr&adedanat £ 168865hY A PAHRANAS ATorQUE Al is:
or nore hydroxynethyl cont ai ni ng pol yester polyols

The hydrox t hyl - cont ai ni ng pol yester pol yol (s) have

an aver age of at Ieast 1. 8 preferably at least 2.0

hydr oxyl , ér% ry am ne @$oups conblned

per nDIecu e are preferred. The '

hydr oxynet hyl grouag EIalnlng pol yester polyol may

have an average of up 0°3 hydroxyl, primary and

secondary am ne

wherein B is H or a covalent bond to a carbonyl carbon atom of another A group; m is
number greater than 3, n is greater than or equal to zero and m + n is from 8 to 22,
especially from 11 to 19. A2 is:

(") CIHZOB
—C—(CHz)»—CH—(CH2)—CH—CH>—0B (1D
(CHZ)SCH3
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groups conbi ned per nol ecule, but preferably no nore
t han about 2.5 such groups and even nore preferably no

woreooe/0daan about 2. 25 such groups. The PCT/US2005/038216

hydr oxynet hyl cont ai ni ng pol yester. polyol has an

c¢esEAwient wei ght of at |east 400, such as at |east

about 600, at |east about 650, at |east about 700, or

at | east about 725, to about 15,000, such as to about

6000, to about 3500, up to about 1700, up to about

whersin Bds as befarsotits 2 mombereygntes than 3. cingts areeadynunbers greater

thaMorRY NG za% WiROL+ B! AfeillAtonlV wm ectall 16% 8£UNS ig;
di vi ded by the conbi ned nunber of r oxy primary

am ne, and se g ry am ne groups.

Fwdr§&ynethy?£§b§talnlng polyester pol yol s of tgls
096882 WO

BX%@@@%@%@ e BGithg by eat er

pol yol is conv tIy ed by reactlng a
hydr oxynet hyl - gﬁ% B %ﬁggﬂﬁéb fatty acid having from
12 to 26 carbon atons, or an ester of 'such a :
hydr oxynet hyl at ed fatty acid, with a63876AWD pol yol ,
whyrtioRyV,caeh nends apohy defined befoie, it a¢ @ mugbepgrentr filmas mgequal to
z&’g Cf?)\é%ﬁégl%n%f‘ v,qI LS@\‘? Jts 1195 pc}/;g cfafli 5:0 %o &l?" A% is
secondary am ne groups opor i ons” of
startlng materials and reaction conditions are
sel ect®d such that the resulting -
hydroﬂbnethyl contalnlg%Ppolyester pol yol contains an
ave @Ho)arCHeast 1 epeating units derived from
t he hydroxnet hyl -group containing fatty acid or ester
t hereof for each hydroxyl, primary am ne and secondary
wasterveisgFaal p0-24, dndeAd ®i ti at or conpound, and the
hydr oxynet hyl - cont ai ni ng pol yester polyol has an
equi va] ent wei ght of at |east 400 up to about 15, 000.
The hmdroxynethyl cont ai ni ng pol yester pol yol
advani’ageously is a m re of conpounds having the
fO||OMAng average structure: [H X ] ( -P)- RIX-Z]p
(1) wherein Ris the residue of an initiator conmpound
having z hydroxyl and/or primary or secondary anine

whersUp ds almesnorbrpached allyd sroup ihat isgubstituted with at least one cyclic

eih@f SRRBAGIAL dptionSy oN"br Qfore MRk éﬁ’@ﬁﬁg] IF{)tfléIS ethdr groups. The
inertly substituted a , aryl,” cycloa ?
cyghg |okRAr growe pna b Pssaé“%}éqﬁ‘b@? uppajirated @nd meqb rces@m jophpr inert

sttt @68l a0k RPdeeyl @buls"mé) bBTAUK ABF] chain or on the cyclic ether
group, or both. The alkyl group may include a second terminal —-C(0O) — or —C(0)O—
group through which it may bond to another initiator molecule. A5 groups in general
are lactols, lactones, saturated or unsaturated cyclic ethers or dimers that are formed as
impurities during the manufacture of the hydroxylmethyl-group containing fatty acid or
ester. A5 groups may contain from 12 to 50 carbon atoms.

In formula I, n is preferably from 2 to 8, more preferably from 2 to 6, even more
preferably from 2 to 5 and especially from about 3 to 5. Each X is preferably —O—. The
total average number of A groups per hydroxymethylated polyester polyol molecule is
preferably at least 1.5 times the value of z, such from about 1.5 to about 10 times the
value of z, about 2 to about 10 times the value of z or from about 2 to about 5 times the

value of z.
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hydr oxynet hyl - cont ai ni ng pol yester polyol nolecule, Z

is a linear or branched chain containing one or nore A
wW@e@aps$743pr ovi ded that the average nunber of APQr/OSSs5/038216

per nolecule is > 1.3 times z, and each Ais

eégpvpwalent |y selected fromthe group consisting of

A, A2, A3, A4 and A5, provided that at |east sone A

groups are Al, A2 or A3. Al is: (E) wherein Bis H or

a covyal ent bon to g carb rbon, at om of anot her A

gr oué 1s preferably def TYFRLE %fxfﬁ%g% a pixtureqf ddragd A4y gnixture of
A?t Aeq&ﬁlAzﬂ; anﬁgﬁﬂilAZQe afhal1, g&fh;ﬂll AS, ok aGixBurt Qf AZ, Afmb f 1A 4 Vin each

rom 0 is erein is as_ before,
CqRe, @tﬁnﬂbnﬁewlﬂpéétwnf ﬁv ?f%p maﬁﬁaesso gr 1and A%, preferbly contain
AJr £t 82 g8 ifira equeafatiomle%rsm Wi 98515%%3:&151115&155 el 60:40 to 90:10.
m 6 .t espec t S
N ot Al AR R e A1 A @B A mglg raft £ 99.9:0.1 o
7ﬁi30bei‘peghkbﬁﬁ1e fa fdtﬁﬂobfroﬁqﬂmb 0I10toZ 85 05. avxﬂ;tﬁﬂae of U, 2 and A4
nd.t is,fro eC| r to

pfigeraily Puflih doat FpatteTt i 48wk pERRRa T st &iTp BB Boteent 2
gtovips andep éo &dout 80 perdcenteled gmupdol\ﬁmhﬁﬁerﬁldlwixt@é@bmu, AZ2tand A4

iS_S t | eas clic et r
chta SR bS dualb b AR e85 15 908 /6 Ercfs S 5p 1 10oP A4 sroups.
Ma'leS gAGuPAS and A8 pcgfetalbly ®hhaen ﬁgmmbpumsmmo&% Wigfred 10-60%

A%rab o%h tHrlgc% el%_ﬁ?géi ﬁ{%g i Pffjxr.ures otf bﬁr Ah,géé %d t!\ﬂ; Lgr%urp‘?ﬁreferably
cwttamrﬁam 2610 60 endle/ péncenteetxh elr toga‘bou(p65 percdznttAB fibire 0 4l th yabout 10

p&fé%eg%gm pﬂ’]{f%hébgp% %nagﬁ %ﬁ&hp% ) e@%lllx 8%fol)reci %(éi{r]estef polyols of the

inventipmeontainp|niztiire of #BHuf RG-8PY% Alrgrgarsel®b0%AE graugtsol.5 to 4% A3
skl QB8 35-3DAAN Blofils Ofn HAISARUT A Edufy g&dast%%ggsﬁjco%smum from

dinmers that are mpur i
O geneeially &owf0-p%eofialldk W}lhfnet hyl - gr oup cont ai ni ng
fat t predirhdd A&k %{"A g‘i}ﬁuﬁg &Hi?émm)& doBtHi F&E}g be aﬁcglt 0.8 to
50 carbon atons. In , hIs pre era

apgptd,5 g0 pad.ay a@HgDE ngQ/Atgso'@, sugtess ﬁmletbout 0.9 to about 1.3
—CH:0H and.or -CH20B groups/A group or from about 0.95 to about 1.2 -CH20OH and/or

—CH:0B groups/A group. Such proportions of A groups (1) aﬂow the initiator
functionality to mainly determine the functionality the polyester polyol and (2) tend to
form less densely branched polyester polyols. ‘

“Inertly substituted” groups are groups that do not react with an isocyanate
group and which do not otherwise engage in side reactions during the i)reparation of the
hydroxymethyl-group containing polyester polyol. Examples of such inert substituents
include aryl, cycloalkyl, silyl, halogen (especially fluorine, chlorine or bromine), nitro,
ether, ester, and the like.

The hydroxymethyl-containing polyester polyol generally contains some
unreacted initiator compound, and may contain unreacted hydroxymethylated fatty
acids (or esters). Initiator compounds often react only monofunctionally or
difunctionally with the fatty acids (or esters), and resulting polyester polyol often
contains free hydroxyl or amino groups bonded directly to the residue of the initiator

compound.
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preferably from2 to 5 and especially fromabout 3 to
5. Each Xis preferably -O. The total average nunber

w@boosdogrenps per hydroxynet hyl at ed pol yest er pptT0B2005/038216

nol ecule is preferably at least 1.5 tines the val ue of

63876AWo from about 1.5 to about 10 tines the val ue of

z, about 2 to about 10 tines the value of z or from

about 2 to about 5 tines the vaI ue of z.63876AVD A is
a _m xture of and A2, a m.xture

preferaply A,
And Kb BedrpiosRd cpRtaging MY%%F% pRlyol alambﬁtauso@flafedmf desired, to
ilﬁ'ﬁodﬂlﬁd pOBetiRE d:haiﬁsxbﬂtb eorRf 0AImorédf A3 BytHofynethyl £a6hs. The
Se 0 i onal alnln aa%”y of A5. M Xxtures
hgfo g ‘5&2%’?‘/‘&5 2ppTtor RAIPl 454 adgo bevpingted; thAyghirprciion with
afiidlofid @Gid Pribhryldhide, Hllowdd: by, hydfdgehatindtd ¥platotRety 1 groups
res of Al and_A4 preferably contain

90:10. M xt
i PTHE, o ST e SR BoOH T Seppenty gy gups can also

M xtures .of A, A2 and A4 rabl contai from . .
th i 1§05y G5 BIoEPR &P g 5? 8 ,g@%'&yau%b Feagtipn with
wAﬂergroups and up to about 30 percent A4 groups Mor e

xtur

A4 t
o e el poeRy ot ol s niip SRR A atere i bifion o
chgir@mmmthMcxnﬂarmsg pélydldter #&yoﬂm dhés: gthef alagdrials may constitute
0-60%
SO e DAL s GBI S Wi
tha hydwoapmethylatel ablyg/stero wblph niatenial® Odesaribed allve). These other
158 aﬁgﬁt-rgéétlve ]maltgrl%g dﬁ%hg%rlﬁ%gngp avefr%g% ££ Qrox]:h é go 6, especially

percen ercen groups
flEglp%tﬂ Jisboyapateiresctizel g‘{:ﬂ@b y pext moleqydé.y Bhesisodyathdte-reactive groups are

PRI Al k5 SR Ay S e

isgeyanpte: reaur#lvalgrowas es, A5 groups advantageously
constyd M(ﬁtl(tl{a@ fQo%aEJﬁe BRRRE] t!eﬂalg gpéﬂrgblg%ml&ie & lleaﬁ one high

groups. Preferred mxtures o ups conveni ent
equivalentveightnpliohbavieg a&m@wﬂmq&m&n& muﬂnt of 8 le@ﬂz!@i especially

framCaidhat 5&0“'%% gt Q&tﬂﬁe{ f
oaakont | 0 Iﬁ fé&‘&é}'_%léﬁp&?gtgp{;’z/@gq i ol;er Preferably

'3 -CH?H a
hag & RPRERAY ﬁur@tlesal% 058 6313 apdzan @te@rﬁummp@hty meaange of 1.8 to

39! OURS AT M FancBiea ity BRAE tiudiber OF féhcBioAHPSolds eﬁJel:t%w to be
t he Imﬁlgl? r functionality to mainly determ ne
I

PYesPRét 9 Pl pared ) the comiposibipy ot th&rﬁia’(@ﬁ m@*ﬁaa%sO “The actual
fdrotioRalies & HRBERkY sdMeW 1D RSP Wsy &SR Wil holf¥tRer polyols which tend

to contain some terminal unsaturation that reduces average functionality somewhat.
The additional high equivalent weight polyol may be a polyether polyol, such as a
polymer of ethylene oxide, propylene oxide, tetrahydrofuran or butylene oxide, or a
mixture of two or more of these. Particularly suitable polyether polyols include polymers
of propylene oxide, random copolymers of propylene oxide and ethylene oxide, especially
those containing up to about 15% by weight randomly polymerized ethylene oxide, and
oxyethylene-capped polymers of propylene oxide or propylene oxide-ethylene oxide
random copolymers. These polyols are conveniently prepared by adding the
corresponding alkylene oxide to an initiator material such as a low molecular weight

compound containing two or more hydroxyl and/or primary or secondary amine groups.
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“Inertly substituted" groups are groups that do not
react wth an i socyanate group and whi ch do not

W@RIwe/0Wi43E engage in side reactions during thePCT/US2005/038216
preparati on of the hydroxynet hyl -group contai ni ng
egefgew@r pol yol. Exanples of such inert substituents
i nclude aryl, eycloal kyl, silyl, hal ogen (especially
fluorine, chlorine or bromne), nitro, ether, Iester
and e |ike. The hydroxynet hyl -contai ni ng _pal yester
pol y%f’ yerterepolyals S%fé%'atsaan%angral?éom@awwwﬁmpﬁeomlyesters can

2al1bp ALéTlas %ﬁdﬂha@ﬁﬁh@hﬂvbﬂ@ﬁﬁ@&&ﬁ@p oputlr oxymet hyl at ed

fatt aci gs. ters) Inltlator ounds of t en

reac h‘(’) ﬁ‘ldg1 Wﬂﬁtmi}c?‘i“b Yedgnt yweigh th?IXH%C‘F Hapeserdli ¢omstifyge from
ab&itt Y0 awi Qﬁouﬁ: 080% SIf efhs ) tot@NGeighS lb|ft #he gls&glaﬁﬁﬁir@,{ctwe materials.

rRSreialy. th viong s fivat PEERA b GHeht 21 apesialborom about 40-65%

by&mﬁﬂmnﬁ&@&&a&%ﬂaﬂ&wnﬂ%ﬂmﬁﬁynethyI cont ai ni ng

ol yest.er, | ay, be k |ated, .if, desjred, to.
P Y Btiin BRlhdn, B VR rReri soseet B thopalve dmpposition. For
phypism«;f Itrhhb I‘i]ysl'en@jbm lapfhadexﬁeIfdyﬂfs@(mmiﬁy&th&Oﬂhhﬁ ithd Bgliroxymethyl-

ccg\ﬂ n¥1‘i:3 garé)ro ygpalﬁ ﬁ)gse‘?ld.& 2 %S{iilgt éto%lr%ght po %y(}ls Slscussed
ahtyﬂér bgﬂngttwonsocyamatep%aanm gi‘DkanydIeeuxly'aI@I ) pGuibalvhit ﬁe1ght per
14%%%%{ reggté\ﬁé]ec gl{]pd(%r Yont arl‘%oug 3@? o%b%[s) eC}ﬁEH %)T%%?Esdhaggpg two hydroxyl

ar roups can-a
guapp iame) ptéferrpxbl )Ihtatn@iesmj | spithblei dhhinaexdtbndeos yrhak esthylogh glycol,

T I AT e
glisele #.4-ditnethyddlgycloheramp odiethyltblnehe) dizsniod, hl%4-butane diol, 1,6-hexane

dio?ofgfiﬂéﬁ t%ﬁ ﬁ@ic ta'rﬁﬂﬁ f@fnﬂéb@% ?}e ?th%gsdl cyoiis &&Jegﬁﬁgp (from

ydr ¢cont ai ni ng ese
Hmtsem@a |Gbem3al cCnmrainy it aenmp oethylo %mp‘alzme, Soethly] tplyerazine, 1,5-

Al MR- B‘Wétﬂﬂtpeﬁﬁangl llsobﬁ&‘fs :Imge@&{y‘l ohe &@;n%ﬁ al!le?{ane d1am1ne,’
(|nclud|ng the dr oxy net ester
hydraaing apiperpsiner me@ar%b@e@)) alF@a dbe h&ehémme chaln extenders can be
bloskxey 2&ieh sdl@t@&t 'oYeoﬂ'ﬁ@I'vﬁEé al'eﬁdélréﬁyiégg A v Oha\t!hgﬂl B tenders

aver age o from 2 especi al rom

afestagenutl constityte \ve t@ abm@ 0pepspeeinby up éo aliiwg 15% of the combined

wbi‘gﬁﬁ&ﬁlﬁfs&:yﬁﬁﬁ@&éééﬁv&ﬁ@%l@fe 15 preferably primry
gfcon ary hydroxyl groups, but may be am no Eroups

te pl sp% %ﬁ]%ﬁ geopeaf-the \;gvegpgmygmclude a crosslinker in the polyol

composﬂ;lon A crosslinker, for purposes of this invention, is a compound having three or

=

more isocyanate reactive groups and an equivalent weight per isocyanate-reactive group
of 150 or less. However, the use of crosslinkers is generally discouraged because their
use tends to increase edge curl. Therefore, crosslinkers are most preferably eliminated
or used in small quantities. The isocyanate-reactive groups may be hydroxyl, primary
amine or secondary amine groups.

Preferably, the reactive ingredients (i.e., the polyisocyanates and isocyanate-
reactive compounds) are selected so that collectively they have an average of about 1.8
to about 2.5, especially from about 1.8 to about 2.3, reactive groups per molecule. The
somewhat low average functionality produces a polyurethane that is at most only lightly
crosslinked, which promotes dimensional stability in the carpet, as evidenced by low

edge curl values.

11



10

15

20

25

30

The additional isocyanate-reactive materials _
preferably include at |east one high equival ent wei ght

w@elogoh74bmvi ng a hydroxyl equival ent wei ght of Per/Ubmas038216

400, especially fromabout 500 to about 1500 and
aseseably from800 to 1200. This polyol preferably 20
has a nom nal functionality of 2 to 3 and an act ual
functionality in the range of 1.8 to 3.0. The

nal " fun ionality is the nunber of functional
gr ou s @skre qd&oﬁéle?frtb%,%ﬁ@rfmmén%‘ﬁ 9o peJgiseyanate index to

ptrmd&@ BRM S RBralf fuh&Rnslig! bicA%sMBE@bed! for exbi1&Gh Mﬁ's Patent
gctl onal ity i s _sqQmetinmes sonewhat | ower, especi al
V-

|y
(PSS ArartipR L PreferrrdcaTeragh acfual Swtionaline Drdhe isbcyanate-
bt RehpdHRBE idfRinh QY7110 203 eAl YaRFuBNE A8Rrred isocyanate index is
fun onal |% sonmewhat. 25 The addi ti onal high
gé’/éﬂ ght polyol may be a pol yet her polyol,
S uchTas gﬂy?&khﬁiﬁﬁoﬁm@ E&lﬂécﬁﬁﬁn@ﬁéf@lﬁblyﬂfoﬁfb\lﬁ@i‘ tﬁll&x Wﬁfﬁh reduces
et uran or tyl ene. oxi de m xture o
o a1 o o oty oLt o iy o Pkl B iemo e fller
anoam@usm ebmmuqes Byt 20(;{0 #HoaPsd ﬁeﬁleezﬁxélﬁlﬁ ﬁghﬁgtﬁmo 50 to
0 ro ne oxi and et ene oxide,
BB U B oPreall ST Al HeeBi, o receabtivedor iy grpositon.

Suitable fillgrpimclude tilzadice} Myhtaneillondte]) @arbléﬂmille'ﬂ%lass grambe milled

I f.p I
L L e h T MR TG X —,
ziﬁ‘thBQ tplo) beatmitay entomemyainiogidé, | kpoix, e@a:-lrbaeledﬂy Mdinﬁg)ofdﬁantmde
kyl e I ter
cor FREUSAHLEIS, SR 85, BB g o mor

['OW N
caiwlysts& Whuﬂl@rbmdheahy freamtiod d‘rthp pombgyanatesac}nmsqcyamtﬂeeactwe

. h ]
y capro %?H%at oxgtgg%ﬁé qﬁ%@%’e gf%%&a%fl%g ’eor%?s;?o)?éest gilic compounds, or
nameso@eu@éosmslﬁa rexagiles of ibése Hnghdee dim-batyd gin bis(nyeh}:apboacetic
I T ' n i ght .
a8 ity WborP bV oSS WURET bl RN gincetate,
drutyltia eWfidd, slenpons oftoathe lqado osteatat derrie a@fteitﬂecetonate bismuth
t
cﬁrﬂat)fﬂét@!; Sbmeﬁfy@én%aﬁ%ﬂe N§n &ga Eoiﬁufnt b 43.& g%%dg Qnﬁ Atures

viei ght, and especi al |

ﬂeﬁveqfhén ipging hlacked tined¥) f’ﬂ\f@Yﬁa{s@hla@Ithoseﬁieemed neﬂ §nBetent No.
5'4@1 a8 QaRHEFBERPAY aRo8RES  catly sk Ii’seamm/a%lao W@}gﬁbﬂd%ch that a

pur poses of this invention a chal n ext'ender
rﬂaflvéerlx aaplémr@rmt%f@ﬁkﬂ% stafel P@Mthw@m pHopiging enough open
tie MRS tEd aw&&arﬁrk@nfpbﬁh&g did bo ﬂﬂpelgﬁeg t}tnﬁoéf)'ré/a%.l &L the carpet

dlscussed above, having t
\A@ogviawaﬁaﬂrge 3y eregpernqtallisatalygtols afmplawdeth/ &l @we can be
obRIRAtusBRY from about 0.01 to about 0.5 parts per 100 parts of the polyurethane-

forming composition, by weight. If a tertiary amine catalyst is employed, the catalyst

preferably provides a suitable cure using from about 0.01 to about 3 parts of tertiary
amine catalyst per 100 parts of the polyurethane-forming composition, by weight. An
amine type catalyst and an organometallic catalyst can be employed in combination.
Other additives may be used, including fire retardants, pigments, antistatic
agents, reinforcing fibers, antioxidants, preservatives, acid scavengers, and the like. It
is usually preferred not to include a blowing agent. Components are preferably dried to
remove residual water. The polyurethane-forming composition preferably contains less

than 0.1% by weight water, so as to avoid a gas-generating reaction with the
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i socyanat e-reactive group of from about 30 to 150.

Chai n extenders having two hydroxyl groups are
wee@boiTierl. Exanpl es of suitabl e chai n ext endeP&T/US2005/038216

i ncl ude et hylene glycol, diethylene glycol,

68g1edl Wy ene gl ycol, propyl ene glycol, dipropylene
gl ycol, tripropylene glycol,
1, 4- di et hyl ol cycl ohexane di et hyl toI uene di am ne,

1, 4- but ane_di ol hexane dj ol pr opane di ol ,
polispryanpale nimatdel topralo P Refou-celipr %s@ﬁy@flﬁ iR Jp pliminate or

rdihin@F8 tHeng S 5amte Gh@ﬁﬂf&fﬂént@@ﬁﬂ&ﬁé&h,siﬁghié@s.em%hmmahon of these
I perazi ne, . 5-
ot AR b BUIS 49 GH" i b contioR e whil

tKHnaiIloWﬁlg the yangp i gakdato eé’b}iﬂd Bofdrd ehe RiRekHgh Rsured.

m xtures thereof and the |jke. hal ext eng 3

can By RIELAne FRmRpstiion; ’€d°°n8?n1%‘%t e ed polyol
cdmpisbenit? achitly nclGiai All ef)ébc@lﬁi&é&ea%ﬁ\/@ﬁﬁ:ﬁgﬁﬂlds hid a polylsocyanate

constituyte t o, aboyt 0 ab

cppet ChiputiRe e WBROIY PEPsa PO BBy il rhoages | (alysta may be
addrideto adither | thei $o]&bls @r Wpdlfiisstyhukee Saﬁﬁﬁn@xﬁt i@@ferably the polyol
LD B LIS Rt BB S R e

userd\/le nérniveniently svﬁmempmmdwﬂaan isgcstalnateend)e’x, iIé)rE)O times the ratio of
g%ana£oels(r) eact | vE cg{ ou sggqlgggen e u| vaI g*ﬁs@@f?g?ut 95 to

per °Socyanat e- gtereactg gr oup
abdwé 14¢ @referablycdot Sikierl25) &d@p@ladlylfpomi alsmm aoagem5

beca t 0 d ‘

SRR ol 0D {PoACEBISR MBI e o
(068- 1,63 He/m?, snélnll paintair fiogs abonih 85135 ouy@s presqueae yarnde0.85-1.19

b -
D BB e W4 ST S s SSEROAAY ot o
tyffbied, metah@feé etoprding M3 sD 135, oisd dgaah 30 Br @451, waore preferably

t 4l |
S BRBO195 o ue i ely E SPIE N OR e

coabipg tweight, the tabipd ip aévanrtweﬁlw at lpagiQ 40 S‘éwmdrsmh gard (5.38
mE EpRENENRaLL 1eQ% BME! RIS ; nDHb? qﬂdo%{‘é tp aBﬂ:U GE3 a%t abaut 0.52

pol yuret hane that is a only. % Crossi 1 nke

vedsqyREnTArd <7 grivrish epading greighits | mt t;he .2‘5 ramecisgyere yaad (0.85-
189 k?ﬁi‘ﬁ?? 8shgby W@Wb\ﬁﬁﬁbﬁi Gallids M8 laEmtERBIGMNUOIdabt 5 5 I9BEIN), more

pre erred. to sel ect he reactive conponent s and

PISERTORIE oty leagl &8 %é&f’l‘t‘)o apd SypR doere DR GHEl 4y long) 1L b (49N).

Nb#haliZe@ 6dohtidg wsigﬁh (f8Scol 5 bRk in }mr %@5@8&%cgslsdd&lé&ard (0.85-
ul ar re

lig &g’a tzg Qaé;g'f}f wet #tﬁﬁg?(fsdﬁ' At fqagtaé tgﬁls fl{/q}glce/square yard (3d5 m-?), such as

at [80€)0BBALTN &@%) ok ¥Lleast 0.40 Ib/ounce/square yard (5.38 m2) are desirable. Wet
tuftbind is measured according to ASTM D1335 after soaking the carpet sample in room
temperature tap water for 20 minutes.

The precoated carpet desirably has an edge curl of no greater than 2.54 cm,
preferably no greater than 1.8 ¢m, more preferably no greater than 1.3 cm and even
more preferably no greater than 0.8 cm, in each of the machine and cross machine
direction.

The precoated carpet also advantageously exhibits excellent pilling and fuzzing
resistance and high edge ravel (such as greater than >78N, especially greater than 98N
or greater than 108N on the test described below). The coated carpet preferably exhibits
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conponents is from1.97 to 2.03. A particularly

preferred i socyanate index is from85 to about 125.
wab@epwiagur et hane-f orm ng conposi tion preferabP@T/US2005/038216

contains a filler, which reduces overall cost and may
e389m oW f | anme resi stance and ot her physi cal

properties. The filler advantageously constitutes from

about 20 to about 80 percent such from30 to 70, 50

to 65 or to 60 he total weight of

Bﬁlryiuplg{cha NeASHYH gﬂag@% g?stc ofl bedpwkof JBaN or lepar 'ghe precoated

carpel Wie dd&hﬁtagéﬂu@l@ eﬂmtmdddl 11984 trBtardeBH c%l Satidickdb@/antifungal
&l ass nite, @k gl ass, . cal ci um carbonat e
R AT Arhow EgA e sapRogents, (TVOL), go0d liguid barrier

fiictib@alitlald thébduredi KyCﬁh’éi Bnt1§1ﬁ|s§1,11 paRignicke gUﬁEHdI RiiigMlom Health
oron

trioxid kaol jn ash an
Chfs, Spaafications &gﬁ%ﬁfﬁqaﬁ@s Fzs‘iewtg CRYM S8R | Foistangg to backing
dﬂamﬁmﬁmhl andcappeainﬂgs(mﬂaeumﬁ dﬁﬂfrlﬂm@abalhy SFeSngeM’cb ﬁihug}nberg Roller
te the.re t he polyi socyanate with the
3‘1&%&‘5‘*‘?&3@@%@%&“ als. Suitable catalysts
i ncI Thke chm@t iofirthe amrmt_bn Magmhadokdp@nmmﬁuﬁuiﬁtiorp fto those
dtascni)ec{)e ov|e eOf I'I%s(s Egt?llte g gecgei(i) Ly he ,;/121(1: lalf;li%ghed foam
cugshioay; nmmhwbtdndaryi fahmc a eeleai:e Hagtey) 6nenoxdmbﬁ=Ufnaisﬁue barrier

' but fid t
oA el 65 o A0 BBl 2 SEPROUE 1 aer
agprhieyd additignal compdnghtntedhe rapet smhatetehyForrnxamlpbl, arsecondary

ok RO A5 A DEST0 e B S oo
theapreenat Myer %7ill gHenihond tbamedpgdwd@ckmg tablsucarpetf It is possible to
ﬁﬁ% @1'.1&/ p?ecda% t@ﬂ\é 3@&3@89%%1&1? BP%(t h§xl1J PH?% %t tu?ch or carpet into

atively rapid cure’to a ee S
CcQ3tbach |“ﬁ‘édthe\m¢q0@teé sesppdany dackiog fbllayyedrbyta mmp t Hewever, this

1R RS VR aaggma;em ggmdaaa%ﬁ BEAS gsiec@&dm%%%a&ound the

over the carpet back re curin

fibardand lestaayd| tiitbiad aad 9?e-her PEoperiiss eg&e@tlm@ﬂﬁeﬁeaam resubfan
be oRtidpRESdSh @szﬁ&i% %@be@&atﬂrg%dtcgnﬁg Qs Brom @@J sttﬁat attach

per_ 100 parts of "t he, pol yur et hanef orm ng conposit

sqggndpay dackings agdiop ratherr gomapanaatscln she struptyre npmynehmgly, in a

plelir xaéexé§ tth@ %@é‘c&i’c&@hﬂulﬁﬁ&ﬁ’bﬂ% ifvedtibh @@éo%téatﬁnetué%a@ﬁ of the
froma t o about arts of tertiary amn

cae'a?tals%? 5%# PfB%f”Hﬁ? thropgh ?%b%UP%ﬂ@tWﬁﬁ‘émF Upvﬁm@ber bundles,

aSDbpes) 1If ans thoh BERto vhH tﬁ@pﬁ@ui‘éﬁﬂ&necﬁhﬁhhéﬁbn 384 Bhhination
tallic catal yst can be enpl oyed

LgEBT AHAFORE 2CerBpamyhncking oF ofhey arepmeea an; aeidiionah lpyer of the

fokintBxtiogtia tkaniplied (QOP RhS preatiti 16§t drlonto the other component), the

carpet and secondary backing or other component are brought together, and the

polyurethane is cured. ‘
The carpet backings of the invention have particular applicability in the
residential and commercial carpet industry as well as in carpeting for recreational use,
such as boats, cars, patios, synthetic tuft, etc. A preferred practice is to use the precoat
formulations of this invention as scrape-down unitary coatings for artificial or synthetic
tuft for football fields, soccer fields and the like.
The following examples will illustrate the practice of the present invention in

their preferred embodiments. All parts and percentages are by weight unless otherwise
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agents, reinforcing fibers, antioxidants,

preservatives, acid scavengers, and the like. It is
waismalohu3pref erred not to i nclude a bl ow ng ageer/US2005/038216

Conmponents are preferably dried to renove residual
e &woThe pol yurethane-form ng conposition preferably

contains less than 0.1% by wei ght water, so as to

avoi d a gas-generating reaction with the63876AVD

pol yi socyanate. |n order to vi de _a non-cel,l.ul
indisaferingnleet otedsdpBrEYFe AL BOIEITRR Veiehte GRPTRRFHA R Er A7g Weieht
avel£R6RAEuefr waagttact ant s and foam st abilizers. The

elimnation of these materials permts the formul ation

to be frothed in order to control coating weight,
EXfMPershen all ow ng the entrapped gases to escape

before the fornmulation is cured. The pol yuret hane

COoNpPEs Hll@wing &a@@iﬁl@iﬁeenipﬂqyed o thesk éxabples: bl ended

pol yol . conpo whi ch |n Iud ‘

i SO gg‘?t CCPPW%P%IV?S PO yolg‘ @Mpll)yl) so%regiﬁrefi by reacting
2@4%0@ (tem molEB)eoffal HyldesxyinstHyleped: sdybyarbdibaatb467. 213 61.16femoles) of a

oBdohe OB Rl S 34t R B ler o

7128 ¥od a Godepiondity »f aboulldled as one or nore separate |
st r\e/'%}? e(?HThg lgg?#m’ Of %ldﬁ%%ﬁ%ggaﬁﬁctﬂﬁﬁg Bl§wn soy oil polyol‘

con |C|ent to provi an.l socy ranat e
traﬁéiﬁb’e,nﬁedethOﬂ Hémde of sheroseanind giycemosgldoeﬁ)§oy@ylm GC5N by

df%glﬁ%(a YS&g@%&éﬁfgﬁ{"‘?“ps in the reaction mxture of

140, preferably about 85 to .
125 Pelpethes dendyoh| Ay iff ro rB0§Boutolerglpr t weight, npminally difunctional

t t t 0
p%EI ven %%&é‘?dg?ytat? a‘%’%’ag% coh&efr %!/ISJ n%)%%ﬁ%@| sﬂ@o&%@l%l #&n Dow

thamiqabul ar from about 25- 35 ounces per square yard
(0. 8pg. %tég klgﬁf@) B Al §%009ﬁﬂécﬁﬁrv‘ﬁ"e&lﬁ§ S,nohlﬂﬁllly dlfunctlonal

precoate carfet advant ageously exhi bits_ a tuftbj
pols rsopwicheasie) ol hapPeNGTI BRESERt cShyIaRe qxedgsﬁvaﬂ@blewommemﬂx

ab Varatle 0987 Aﬁ?(ﬁ&(ﬁt&%@éﬂy CRbmicgpst 13 Ib (58N) and even
era (

nmore pre least 15 Ib (67N). Normal i cgltil -
coat Cﬁ]gmmp;ghgnatq Ads p gpapgicd galcwm, epr ?ﬁaée‘:]%r@ag uch, that 70 weight

pla @?tt sté@ tll.ug(l QC:@%SIHHSN Sréedl d1t( . 38ilkle Z:bmmercially as Georgia
pr ef er ab ast Q.48 (6.46 pr 2) and nore

&rbk&mw&eow%%r%ewpwsz | b/ ounce/ square yard (7
nr 2?016/%% nERHA iy 5weo Bignd dffa 2.8 Fudbionsl, GRMMNCE Quigmeric MDI

advarRE ommsbyen (gD BALBY cpatiepist okt SISyt of the

v ylﬂe@ﬁt M2 bsfﬂeme%i&poas&@breMeﬁ?dmﬁempmpf@yhhé glyabl, tripropylene
eas 4 0O CQa
F{ ﬁil\glﬁa]tnm;gr%éwgg Bﬁrgee% ESE ‘5 a% gﬁlf,‘g’?%f Ifd)%g%o_cyanate

A is commerc1a11y available as Isonate®7594A isocyanate from Dow Chem1ca1.
Catalyst A is a blend of 10% of a dibutyltin diisooctylmercaptoacetate delayed

=

action catalyst, commercially available as Fomrez™ UL6 from OSI Specialties, in
Polyether Polyol B

Catalyst B is a blend of 20% dibutyltin dilaurate (Dabco™ T12, from Air Products
and Chemicals, Inc.) in Polyether Polyol B.

Example 1 and Compérative Sample A
A polyol blend is prepared from the following components:
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1.19 kg/nR) range), wet tuftbinds of at |east O0.26
| b/ ounce/ square yard (3.5 nr 2), such as at least 0.35

W@ 4006047382 2) or at | east 0.40 | b/ounce/ square BEr/us2005/038216

(5.38 pr 2) are desirable. Wt tuftbind is nmeasured
BBGEAWMg t o ASTM D1335 after soaking the carpet
sanple in roomtenperature tap water for 20 m nutes.
The precoated carpet desirably has an edge curl of no
greater than 2.54 cm prefergrly no greater than 1.8
cm nore preferably no greatefa®lfdn 1.3 cmand even

Iapreiept ef er abl y no grepter than O. SP%Bj,Wng’:}ﬁh of —the
| pachi-he—and cross-ame

chine directiaon precoat ed

carpet al so advant ageo(isl y Exanle & exce IC@i’Warﬁ_rt;lVIelSﬁglpleA*

RVIBPIAIZZI ng resi stance[ghd high edge ravep (such as
) lally greater than 98N or
%V@é]t%’rlyqlﬁan 108N on t h8 test descri bed p& ow) . The

FoBRHRM peFEPET DT €T €rabl yg eXNI b TS63876AN A “frarmd
of flexihility described bel ow) of

PlysthegpolyaB  The precpBted car pet al so p8¥ant ageously

Ay RpPlchs GBRAD 11 anme T el gg dancy,

5.5
| antimcrobial/antifunghl activity, |ow 24-hour total
%r%ﬁyllqné @y hni c con‘pop@nts (TVOC) good| BBqui d

QARG Tah A A ONal TTY BgpgTEasured by e[ g tTstrsprit-
_passage test (United Klngdom Health Care

| OrEan Bly50p DACKT Mgt am matom a2 g

Usgaratin Catalysd Met hod H45and excel | ent [860or chair

nmeasur ed am‘nr ding tolthe Feingerate Balunberg Roller

PQYWFYBYP@QAng Devi ce, MM D6962). The cpé®®i of the

%pmg&gﬁg Zta‘t?fé‘hfé'“ %Ipunt—:ﬁrb T—acch 168 to—those

descri bed above. Exanples of fhese include a secondary

%Biletng, an attached fp3fd cushion, a nonf&b&en

* | Tase tayer;—onme—or—ote
ﬁri@??gtﬂ%rﬁéﬁgiae;a?f%ﬁw%§%§é and the like. The precoat

f or nin eadhoased ébe polialel Chelmemtﬁndags atmd filbedre blenddleusingga .54 cm

defmdibie é@w@g glatdle At %‘oo 04398 neik %otg\ %agyﬁgﬁlﬁ%?/ 1sbtglen cooled to

structure. For exa a secon
&

25%45- oAt thed tarprergiuses anw@ndqérmbfol l)vllgnd hEExamplad hes eBrookfield
VRS AHE DY in1d! 20V Ehf) of I FABOBIES Othe Ll@é’o% \M' Chm %mﬂb%) ggggle Ais

t he secondary backing to the carpet. 'S poOs
9&’;98I°95the precoat to the secondary backl ng first, and

t henady h4ies dfhtRe EothoREdd pdidl Bféhd s &u&a%lﬁﬂhevﬁo%ﬁsom%ate and
coat secondary. backi ng, fol |l owed a curi
gftagr Fﬁ‘%@\;gpcturp msslmmedlabely deposited onto the back of a tufted carpet
designated Certificate style 2485 (J&J Industries, Inc.). It is spread and worked into
the fiber bundles using a coating knife. The coated carpet is then heated in an oven at
130°C for 6 minutes.

The precoated carpet is allowed to condition for one day under ASTM D1335
conditions, and is tested for coating weight, hand, tuftbind, wet tuftbind, edge ravel and
edge curl. Tuftbind is measured according to ASTM D1335. Wet tuftbind is measured
according to ASTM D1335, after first immersing the sample in room temperature tap |
water for 20 minutes.

Edge curl is measured by first submerging three 2” X 6” (5 cm X 15 cm) carpet
samples in room temperature water for 30 seconds. Excess water is shaken off th(;,

samples and they are placed face up on a flat surface. A‘panel is applied over the
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| atter nethod often does not permt good penetration
of the precoat into and around the fiber bundles, and

WO dobloiTag2z and ot her properties sonetines suffePCEHESH05/038216

result. It is preferred to separate the precoating and
a38n6AWot eps from steps that attach secondary backi ngs
and/ or other conponents to the structure. Accordingly,
in a preferred process, the precoat fornul ation of the

i nv |on|s %ggtq%%g ngback of the carg spread

2 el’ eﬁ?é’r’i‘étar%\t 1§ partiparegpessdt Hter @rréeruf@r» the distance

Y €ib ﬂattmfa&wfwuhe Smd&@ﬂie(wlﬂfédoutélf exipbsddSedd eﬂtuéec%iﬂee dample is
ne fornulation as a | am nati on

to us
‘1133;58’?3 @‘P‘ ﬁ{)fa%%‘%{‘fg g"%%{f‘s?ﬁ!l‘é‘??e%%b%@@“@rasdbﬁ edge curl.
c On'pmﬁﬂfpunc&fhs atkdble@ bl tbRYXEAt sphulaha tﬁ@a&%h%rgeghm he carpet

| d t he pr, to t
R SR PR, Aok LEcB X B EIErH Gple o Hihcarpet i
commmamt 5a%a'ehitﬂ'el g.hmldlqg@ﬁmwc fanvd Kars O'i‘liéléa%&é}:él@ Blaced face

g 5550 B Bl S o s en

te:sixmmre(quaiped: amhei lkNChﬁﬁipr%sﬁﬁ/emhbmﬂioddnceQ&{ﬂaei e&\BpreSion foot

LR Bl e PO Pt e g oo

(1.68 cp) adotite dagpatnal atrhtenaf lﬂfmctH@B/mmllw €30 crﬁdmmﬁte) The force at 0.5

T VI YL I R ———"
caxpet béitgrevived fayh| tong. rf‘giaarlé\mthesvamgel ofithd foat mah@iréhents.
p rac ghgeraggl i %Fe]agﬁlgﬁ %ﬂt g}{ag %n(f) att I"lg !lJC %SVF V\ic[ )é ﬁ?mldlty for

cen a es are
ZérillOElESs Wmaseﬁ@&mthm@m¢ enrtﬂ tigiol comples¢ aiweschre pulled out.

A%Bﬁltef e ’mcéﬂeg % }:ﬁf&# aaﬁurﬁ@bxg Est &%ﬁkﬁﬁ%&gﬂﬁﬁt 5 %Iesrllllt?r{gepartla]ly

ht ‘average nolecular wel
PPB? oW gtbervatecattaghed torthe efmpbfo yiki¢ sampletie pbicek anthk dsver jaw of an

1#%9%34%%%% ;&?%;eg%g@ gm' 1)029115 B é&%&% o e§1 r!@ th&%ree end of

the prrinpulied faftergweis pinsethinothe uan@r 867 The ga\('s_amﬁﬁen pulled apart
am%ee $Sate QF 1@ ififednas. llQﬁﬁ)mmétg 0 'fﬁé' B B n}é‘ th}r e g plicate
P A has an OH nunber o 1 8

(et hyl ene oxi de
S%rﬁ egofl the-avegreg R eéfas&éwavgl 4. Soy Ol Polyol Ais

a 13Redats ARSSivdinatab@el bl own soy oil polyol

Table 2
Property Example 1 Comp.
Sample A*

Coating Weight, ounces/square yard (kg/m?) 36.2(1.2) 26.5 (0.9)
Hand, 1b. (N) 254 (113) 5.5 (24)
Tuftbind, 1b. (N) 19.6 (87) 9.5 (42)
Tuftbind/coating weight, 1b.Jounces/sq. yd (m-2) 0.54 (7.3) 0.36 (4.8)
Wet tuftbind, 1b. (kg) 18.1 (81) 7.2 (32)
Wet tuftbind/coating weight, 1b./ounces/sq. yd (m-2) 0.5 (6.7) 0.27 (3.6)
Wet tuftbind retention 92.3% 75.8%
Edge Ravel, 1b. (kg) 2.5 (11) 1.5 (7)
Wet Edge Ravel, 1b. (kg) 3.2 (14) 1.1 (5)
Edge Curl, machine direction, inch (cm) 0.9 2.3) 0.2 (0.5)

*Not an example of the invention.
The precoat made in accordance with the invention exhibits significantly greater

tuftbind and edge ravel values, compared to the precoat containing the blown soy oil
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transesterified wth a blend of sucrose and glycerin,
sold as SoyOyl (tm GC5N by Urethane Soy Systens

w@eoopo4 B2 on. Pol yet her

wei ght ,

Pol yol
nom nal | y difuncti onal

A is a 2000 nol rCTriUsz005/038216
pol y(propyl ene oxide). .

eéBg7dswayai | abl e comercially as Voranol (r) 9120A

pol yol from Dow Chem cal

nol ecul ar wei ght,
| y(prop

Pglg'ﬁ‘y fespee

nat

e R A

. Pol yet her
nom nal | y difuncti onal
ene oxi de) . end-capped with 12

|
ﬁ%m&,a groater lagpkofmgi
£192:8 TAe R AL ! culT O4Mubd WreChElifitle Ahighdzatof | KRGS

el oy

Polyol B i

s a 2000

er cent .
f&om |r1=rye“ﬁ\§ﬁfveﬁfgﬁeb(arz9d_ a higher
homat Quré\ aed@ptable
such that 70 .

droxymetbylontaipipg pelyester

pélyéli th alokér t6 QB Expedlell Yo Afubride Gndubbsfelige BEDiHat & Been.

Ceorgia Marbl e Conpany. Polyi socyanate A is a 50/50

3 blend of a 2.3 functional, 32% NCO pol yneric M and
Eaandylé 2pindConipRiativeiarhplelB 2, 4' - VDI constitutes 14%
of the total i ght the polyneric MDI. The_ MDI -
pr epol ?‘?grﬁ’?a?\%ﬁ&g @nﬁﬁﬂwmigvﬁp%’%ﬂg pEPcRyepared and tested in the
sdme Qﬁmyl A eyl a;BCd}zlf Sf]lﬂmg far Eoti@pIvlL, usﬁlfgt formudafiods 8s described in
i ght rcent ,of, t 4'-is r, Polyispocyanate. A S
TH et MR P £ pramiarirs s ARad pg oash pRVEES eqnipigp about 19%
10  of padpolDavadeHieom cehewablet wsyates) and eaclh kanginefabd66% filer. Test
' [ 1] hi $0061ml per capt oacet at e del ayed acti on ‘
re%gpg%%ges S{Jég%r?ﬁéﬁ:?%%ifg’eavafl abl e as Fonrez(tn) UL6
from OSl Specialties, in Pthbkther Polyol B Catal yst B
' biend—of—20%dirbut-y+Ht+r—ditavrateHabecottym—F12;
Q%‘T?%Fr Products and Chem cal s, | nc}.?‘i(anh ®Po \ gt"ﬁ’@ .
L%Iy I _ B—Exanmpte—t—and—Conparatt ve é:(?i’i""' e—A 10*%2%——-
SRR T oE T o e o oy a0,
Py ?reﬁ%—% O A e b oo DD o T VRTR
Diprgpylena ghieol, o "l e e uisi-ng—a—2. 54] bp di anetbliBowel 5
| Calepum Carbopaie &t 190 The conpounded—baidor bhohd0ss
Cat D ' Co T 045 T 045
Water content (est.) 0.06 0.06
Polyisocyanate A 59.50 58.18
Vegetable oil-based polyol as % of reactants 18.76 18.91
Vegetable oil-based polyol as % of formulation 8.22 8.25
% Filler 56.16 56.37
*Not an example of the invention.
15 Table 4
Property Example 2 Comp.
Sample B*
Brookfield Viscosity, #6 spindle 20 rpm, 22°C 18,700 42,650
Compatability with Polyether Polyol A Miscible Separates
Tack Free Time, 130°C, min. 2 4
Coating Weight, ounces/square yard (kg/m?) 33.1 (1.1 37.5 (1.3)
Hand, 1b. (N) 21.8 (97) 21.0 (93)
Tuftbind, 1b. (N) 21.0 (98) 15.5 (69)
Tuftbind/coating weight, 1b./Jounces/sq. yd (m-%) 0.63 (8.5) 0.56 (7.5)
Wet tuftbind, 1b. (N) 17.4 (77) 12.6 (56)
Wet tuftbind/coating weight, Ib./ounces/sq. yd (m-2) 0.53 (7.2) 0.34 (4.6)
Wet tuftbind retention 82.9 81.3
Edge Curl, machine direction, inch (cm) 1.0 (2.5) 0.5 (1.3)

*Not an example of the invention.
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25C. At that tenperature, the conpounded pol yol blend

of Exanple 1 has a Brookfield viscosity (#6 spindl e,
wQ@0ooospompu3nt 23,800 cps. The viscosity of ConmpaP@el/Usmo5/038216

Sample Ais 9,900 cps. 305 parts of the conpounded

3lsaWweo! end are m xed with the pol yi socyanate and

catal ysts. The mxture is imedi ately deposited onto

the back of a tufted car pet designated Certificate

styl e, 24 J I.ndystr.ies is spread and
wor kia‘ FW? b %@ﬁ%@?ﬂlﬁ% Ye%“H‘fglPh d‘aédc"d’ét ity brasdsf gompared to
Odiép s iiiec Bample B! chget dwnvﬂaatlsdugmr aHutOX&thﬁBle and expected to

3Q0Cf or. 6 nut e ecoat is alloywed to
ghears ."Vdﬂl st é’f" @aé ﬁg%iﬂctm?ﬁ)fyoi%% ?fayquoaml}marmlyester
polyol.ested for coating weight, hand, tuftbind, wet

tuftbind, edge ravel and edge curl. Tuftbind is

nmeasured according to ASTM D1335. Wet tuftbind is

msas irexd alﬁbcdbﬁgmgg,t (07 AzB]IMbBlB@rveaf tledt hub®bous variations and

SRR BT o PRI b Bkl e o o

rokeleen@pt)of Glie ipPerdionX 15 cn) carpet sanples in room
tenperature water for 30 seconds. Excess water is
shaken of f the sanples and they are placed face up on
a flat surface. A panel is applied over the63876AVWD
sanple, leaving a 2" X2" (5 cm X 5 cn) portion
exposed. After 30 mnutes, the distance fromthe fl at
surface to the underside of the outer exposed edge of
the carpet sanple is neasured. The average of the
three neasurenents is reported as the edge curl. Hand
punch is neasured by a test that sinulates the action
of pushing the carpet into a corner during
installation. A 9" X 12" (21.6 cm X 30.5 cm sanpl e of
the carpet is conditioned at 50%relative humdity and
25C for two hours. The carpet is placed face up over a
holl ow cylinder with a 5.5" (14 cn) internal dianeter.
An Instron 4465 tensile tester is equipped with a IkN
conpr essi on/ extension | oad cell and a conpression foot
having a 2.25" (5.7 cn) outside dianeter. The
conpression foot is then forced 0.65 inch (1.65 cnm
into the carpet at a rate of 12 inches/mnute (30
cmmnute). The force at 0.5 inch (1.27 cm deflection
is reported. The test is repeated three nore tines,
with the

5
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carpet being reversed each tinme. "Hand" is the average
of the four neasurenents. Edge ravel is neasured on

wa awplogrzzondi ti oned at ~21C and ~50% hum di t yP¢DUSRM5/038216

hours. Tuft rows are pulled fromthe sanple until two
63BIPAW® rows are pulled out. About 1- 4 to 2 inches
(4-5 cm of athird rowis pulled out, |eaving the
resulting partially pulled row otherwi se attached to
the carpet. The sanple is placed in the | ower jaw of
an Instron 4465 tensile tester equipped with 100 Ib

WH&MSnnAﬁnEmm cell, and the free end of the
| ed tuft, row is pl aced in the upper jaw.

par ti [

The fa ﬁgfvpsf) SHE, a, GPhstaptigly, P%‘Fﬁ\‘]ﬁé Polyygetdang (carpet backing,

wheedia 3hd 35y14re®lﬁ@n/ems ke ﬁact_i_diﬁplfo@ﬁ&%f laSpolfRsse e &ponent and a
e du | icat arrpl e, ghe aver age reported as

pé?E'@ PR Fnt "ﬁB ping ad?’é‘ ‘H% ObIFARRE TFatve nQatefFélE pEwbich one or
mdnetopanneu;amﬂkoaymedt hgdroxytasthylaBntaliias NWodreRlr PEFAEs icbhstitutes
a%o&'t h E the invention exhibits significantly
grea YV%? 12:1 and edge ravel values, conpared to

t he precoat cont ai ni ng the bl own soy oi | 63876AVD

ol yal, ] f fro
zgeng%/at?flsej&%gitn%rﬁl i’aa?s anlc)fq}nghleﬁ%wer gJf e?'% evg%}4 °E3V°é’en through
the primpxy backing thezehyj aredtingts gm?erblmdle @(dwpilmietmdebolﬁ tharresulting
cﬁﬁfe? RLARITE), sP}Q(ﬁﬁﬁ’é& aﬁle Ia}f%h 366 e hﬁ){érgﬁe b e cargpet thereby adhering

functi onal ity roxymet cont al
the s bup IBdPy‘é‘P Rr@néﬂyob@kﬂlgo “21005111 §he>mém@d¢ham) is the reaction

p'i&iiﬂéﬁ&' 4 Bﬁy@(’f@ﬂﬁﬁte Qsmﬁgﬁﬁt gt b pbhet e gﬁrﬂﬂ‘? L Sni%ture of

and Conparative n% B Precoat Exarrp e
W?ﬁ’éf;ea’fe?%"eSa%Peél atfe Whieharre &nd marst emtlpmalbfh ealkoxylated

by aRRyESIRGT- @nt TR g%lyas%exd&ﬁﬁﬂé LAkt atFo&é‘EB’ b@% by wiinio
formul ations as described in Table 3. In this Ccase,
the formul ati ons are adjusted so each pol ynmer contains

3abouThd Yapek GFOLMBA S2, RHEref ?Iﬂi;olf' gt?e&\%g*g{iatﬁgg 8!?15% gﬁyzivrroxymethyl.

and. each. cont ai out 56%
a olysster Pﬂ‘gﬁr’@g Bé"l&g thefpllowing axggesesireskeonl e of
the invention. Table 4

H—X]en—R—X—Z]» @O

wherein R is the residue of an initiator compound having z hydroxyl and/or primary or
secondary amine groups, where z is at least two; each X is independently —O—, —NH—
or —NR'— in which R’ is an inertly substituted alkyl, aryl, cycloalkyl, or aralkyl group,
p is a number from 1 to z representing the average number of [X—Z] groups per
hydroxymethyl-containing polyester polyol molecule, Z is a linear or branched chain
containing one or more A groups, provided that the average number of A groups per
molecule is > 1.3 times z, and each A is independently selected from the group consisting
of Al, A2, A3, A4 and A5, provided that at least some A groups are Al, A2 or A3 in
which Alis:

i
—C—(CHz)n—CH—CH>—OB dn
(CHz2).CH3s
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*Not an exanple of the invention. 63876AVWD Exanpl e 2
exhibits significantly superior hand and tuft binds,
waeoeovparas2 t o Conparative Sanple B. Edge curl vBETI€S2085/038216
hi gher, but acceptabl e and expected to decrease with
of a |lower functionality
62;ﬁsﬁ%g‘@nﬁthyl-containing pol yester polyol. Fromthe
foregoing, it will be observed that numerous
variations and nodifications nag bg effecgfd ﬁ%}?gut .
witegiarB isg of ovevalaet honddo afiarhanyheaybany glom of anopieT yHgiopp; m 18
i ke @ OGB4 2RV B dSm GLAis\iein 1830 22, A2
néﬁmgi%%%%%g%aﬁgs?ﬁgﬁgg%abstantﬁalIy noncel | ul ar
ispol yur et hane car pet backi ng, wherein the pol yurethane
is the reaction product of a polyisocyanate conponent
and a pol yol conpog#keOBcontai ning a m xture of
i socyanatejreactive| materials of which one or nore
opt i onal LyC-al¢m@:yy-eHeqCHy)d+OKy-AEHyOBc onflE) ni ng
pol yester polyols constituté¢s about 25-90% by wei ght .
2. A carpet conprising (CH)LHpr i mary backing, (I1) a
yarn tufted or woven through the primary backi ng .
t hereby creating a yarn bundl e on the underside of the
esul fi.n I BE Y: . drf greater
w ngl}% &segss g oerg,o \Q ist %Hgmﬂlj érla BehYd R ehiange 3R AdHbdre gr

e carpet thereby adhering the yarn
tHamrod bgual bo zdre wighiviar ¥ sbawigifreen 6 Wﬁiéﬁnﬁt he s
pol yurethane is the reaction product of a
pol yigsocyanapg,ggnponent and a pol yol conponent
conkglgkg? amxture of isocyanate-reactive materials
[

I |
of _w necAl (ORhe—eptiees) L IO | a(ivy
hydroxyne?ﬂ?l-%éntgining polkester pol yol s constitute

about 25-90% bgmweBaht .(CBL). carpet of claim2,:
wherein prior to al koxylation, the

hydr oxynmet hyl cont ai ni ng pol yester polyol (s) having the
fol | owi ng average structure: [H .X Pl- R 1t
WP By Btk PBT SRS PE s ettt 4T ho{umbed refic b b equal to
ZOBVANIChE s @E 0)¢y b anditiisdronph itets, W4ds secondary ami ne

groups, where z is at least two; each Xis

i ndependently -O,-NH or -NR -in which R is an
inertﬁ? substituted al kyl, aryl, cycloal kyl, or

aral kyl (@hgHLens, )

where w is from 10-24, and A5 is

)

—C—R (VD

where R’ is a linear or branched alkyl group that is substituted with at least one cyclic
ether group and optionally one or more hydroxyl groups or other ether groups.

4. The carpet of claim 3, wherein the hydroxymethyl-containing polyester polyol is
not alkoxylated.
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pis a nunber from1l to z representing the average
nunmber of [X-Z] groups per hydroxynet hyl - contai ni ng
w@oelogest4er pol yol nolecule, Z is a |inear or brenukmds/038216
chai n contai ning one or nore A groups, provided that
a3szeAWOage nunber of A groups per nolecule is 1.3
times z, and each A is independently selected fromthe
group consisting of A, A2, A3, A4 and A5, provided
ghatg% Iea A7[l roups ar Ag, A2 or A3 in which
B3YY é’rg e 1 &8 4 PYYetie®oW-ent bond to a

car bonyl carbon atonmof anot her A group; n1is nunber

reaﬁ%r than 3,. n |s ater tgh or eq to, zero and

SHPE Y oy 200 Hereing U optiopalisyr alkoxylated

hydizymethybmtaiging alobesteh @ﬂly&, hds @NfveSadd ¢ 20RENaBMERS Bydroxyl

%ﬁﬁ?% lcupan or equal to zero with v +r + s being
9620, A3 is: wherein B, v, each r and s are as

defined before, t is a nunber greater than or equal to

zZer o n e un1of nd,t i.s from5 to 18,

g i s h(\%h ga &W ?s ¥ ol 1‘631315 hd VARSI ghe I’I%“’P?‘OHY( \Alfoxylated
hyfeoxpmpthyl-eongaihing gmiyester lpolyok hesl anl doytaggrequivaleRfiveight of from

4§Upc§éﬂo§1':'?§(ﬁ) with at |east one cyclic ether group and
optionall'y one or nore hydroxy! groups or other ether

groups. 4. The carpet of claim3, wherein the

hyd t ' t
o o SRR OB OBl 87 R By proppecn
crutpining p@lygﬁéqmmly@(sb @pnstﬁuteT#i@uca%ﬁﬁP/ by vemightodf tHeaiso@yanate-

réactive WMAREHH the optionally al koxyl at ed
hydr oxynet hyl - cont ai ni ng pol yester polyol has an

average of 2.0 to about 2.5 hydroxy! groups/nol ecul e.

97. Thge Q:ﬁﬁﬁ@tofoélaﬁpﬁ ovtrhé:rleﬁf Re Fﬁo?a\ﬂgegﬁk'o% iQ& hydroxymethyl-

0 tlonaIIy al koxyl at éd hydr oxyne ontalr’nin
c%P%@t BoLygstary Y iie) conptifuter d@@t @@tﬁW‘abE rwelgktl @‘hthe aisocyanate-
rédcfi0R materials. :

10. The carpet of claim 2, wherein the isocyanate-reactive materials include an

additional high equivalent weight polyol.

11.  The carpet of claim 10, wherein the high equivalent weight polyol is a polyether
polyol.

12.  The carpet of claim 2, wherein the isocyanate-reactive materials include a chain

extender.

13.  The carpet of claim 2, wherein the polyisocyanate component and the isocyanate-

reactive component are each devoid of a surfactant or foam stabilizer.
14.  The carpet of claim 2, further comprising a secondary backing.

15.  The carpet of claim 14, wherein the secondary backing is adhered to the carpet

with a polyurethane.
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400 to about 1300. 8. The carpet of claim2, wherein

the optionally al koxyl at ed hydroxynet hyl cont ai ni ng
w@oeiogest4er pol yol (s) constitute about 25-60% bpCesZ$/038216

of the isocyanatereactive materials. 9. The carpet of
esd78A WO, wherein the optionally al koxyl at ed

hydr oxynet hyl cont ai ni ng pol yester polyol (s) constitute

about 30-55% by wei ght of the isocyanatereactive

materials. 10. The carpet of claim2, wherein the

i socyanate-reactive materials include an additi onal

141 ghrestinye ﬁ'rmalmenzg htrhq@alnymb polyluet]ihme dmtpehhexefs th¢ aegondary

SO AR T T TETATNE N S
anﬂﬁ‘)nbﬁtQ&Mﬁdiﬁh@ -af B lide \of 1myaerateaieacmvecﬂnwaah of hsdmrh one or more

oW eyl DSBSt A Byl AE PP g abm
5qovyesghtar e each devoid of a surfactant or foam
stabilizer. 14. The carpet of claim2, further

conpri sing a secondary backing. 15. The car pet of

wl ai mﬂélt,ho&\/memﬂnslngﬁb appdyingl ar yolpare iamg-forming) hempagition to the
uB ergxﬁ ﬁ; E@V}Metgl\%hav?n ap a%; Q%)gﬁilget:}bh %\@ptl}t@ed v‘éﬁlrbﬂ%’ixgh the

e "po ane that adheres t
pﬁﬁm@ﬁﬂzmk;ngba ¢y y4m hundlegarthe undersids ef the samweband (H) curmg the

pglr g%}ne%m%ng %#o%ﬁﬁ%ﬂg ?Jl’ﬁl & g&‘g?ﬂ@ﬁgne% ﬂﬂQ\‘l Y@eres the yarn

' ¢con m xt ur I socyanate-reactive
btmdle to ﬂiespruﬁalmhadhn@ rehegein e @olyprdthans ﬁogmlalg eempesitiqayincludes

o I‘YS? Qﬂl{%e %po‘ﬁgﬂqgfﬂf% /Bglya\%é)liﬁgﬁ%e:ﬁft cgﬂaﬁﬁﬁg( §}mxture of isocyanate-

rwtrw i maeygialsTpf apprlyiong ar paerpy PE‘F‘H%H@ @%P%ﬁlﬁgd hydroxymethyl-
boit S50PELy hRihEg a

cg&lg%%?%}g f?&%ﬁ’gﬂ%&%{}gsg%@?ﬁﬁg tor vvov%n %élrl;rough t he

primary backl ng to forma yarn bundl e on the underside

gf t e GRGRES ofRthik! 17, v@h@rbﬁgph&e 0 Qlinoy1atioe el Bfa¥danethyl-

onposition to forma p I}/urethane coat i ng that
ca@h@@pquﬁgtey pplyol(s) hav1ng the following average stricture:

H—XJep—BR—X—Zp @

wherein R is the residue of an initiator compound having z hydroxyl and/or primary or
secondary amine groups, where z is at least two; each X is independently —O—, —NH—
or —NR'— in which R’ is an inertly substituted alkyl, aryl, cycloalkyl, or aralkyl group,
p is a number from 1 to z representing the average number of [X—Z] groups per
hydroxymethyl-containing polyester polyol molecule, Z is a linear or branched chain
containing one or more A groups, provided that the average number of A groups per
molecule is > 1.3 times z, and each A is independently selected from the group consisting
of A1, A2, A3, A4 and A5, provided that at least some A groups are Al, A2 or A3 in
which Alis:

|
— C—(CHz)u—CH—CH:—OB i)
(CHz)xCHs
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bundl e to the primary backing, wherein the
pol yur et hane-form ng conposition includes a

w@oelogiogasy nat e conponent and a pol yol conponenPCT/US2005/038216

containing a mxture of isocyanatereactive materials
GﬁﬁgﬁhWéh one or nore optionally al koxyl ated _
ydr oxynet hyl cont ai ni ng pol yester polyol (s) constitute

from about 25-90% by wei ght. 18. The nethod of claim

17, wherein prior to al koxyl atign, .the .
whengioR ienEk o1y2 eeyialeait hprd td FVS%‘BYZ Carhgp e of apeibeny spops m is
nhdbérPibAter MLSN DG6is Shdabiltthgor édtal ] fero Bhd miR- pis Abm § £ 22, A2
~wherein Ris the residue of an initiator conpound
Ishavi ng z hydroxyl and/or primary or secondary am ne
groups, where z is at least two; each X is

i ndependenOly -O, -Q#HOBr -NR - in which R is an

inertly suljstituted]al kyl, aryl, cycloal kyl, or

aral kyl grougCHp)-SHa—((iheiCH-+0R+0B z WBpresent i ng

t he average nunber of [X-Z] |groups per

hydr oxynet hyl - cont ai ni ngClex@Hst er pol yol nol ecule, Z

is a linear or branched chain containing one or nore A
groups, provided that the average nunber of A groups

wi%g{&?i{rﬁli gg% oi'es vis &'n% b.PfTEI%ai?er tﬁzﬂg&elaéiﬁ so‘alie%a_ch numbers greater

ndepen y Selecte romthe group consisting of
thdn orARualAg zexdviting + A5 s hsingdrere § to RAAS: | east sone A
groups are Al, A2 or A3 in which Al is: (I11)63876AWD
whergin B is di,@B a coval ent bond to a carbonyl carbon
at omjjof anothPr A group; mis nunber greater than 3, n
is_g B, 03 @R HEH—{CH3.eCHEHSOBN + (V)i s from 8
to 22, A2)is: wher i n B—rg ap before, v is a nunber
greater than 3,cH.ORd S(CH.eCHach nunbers greater than
or equal to zero with v + r + s being from6 to 20, A3
is: (I'V) wherein B, v, each r and s are as defined

efare, t is a nmbher qreat.ar .t han aqr I 14
E e vt grong o o oo Qe Horld e in BP o orffif o cqual o
zedvesidl thieisamf afonr, 5@nd 4 js faod 546 18,A43s

0)
——C“—(CHz)w—CH3 )

where w is from 10-24, and A5 is
0
I
—C—R’ (VD)

where R’ is a linear or branched alkyl group that is substituted with at least one cyclic
ether group and optionally one or more hydroxyl groups or other ether groups.

19. The method of claim 18, wherein the hydroxymethyl-containing polyester polyol
is not alkoxylated.
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-Cll R (M) where R is a linear or branched al kyl

group that is substituted with at | east one cyclic
wetdven4ysoup and optionally one or nore hydr oxpeT/gsmmpa3s216

or other ether groups. 19. The nethod of claim18,
63deARVO t he hydroxynet hyl - cont ai ni ng pol yester pol yol

is not al koxyl at ed. 63876AWD 20. The nethod of claim

19, wherein E, is a polyether group. 21. The nethod of

any of claipns tionally
20y k Pbgimagthert W&‘&Wﬁhﬁﬂ?tne%bsrﬁ%‘ﬁﬁ%ﬁﬁ %B‘t‘%/est er pol yol

has an average of 2.0 to about 2.5 hydroxyl 5

r7o s/ mlﬁ@rﬁ’?tﬁé’zd’ﬁtr ?‘5%1 of an gmrltg‘jly alkoxylated

hfatdiym@mtcbudamﬁ@ baltyéntﬁg)oﬂm:ll heshe ravmgg of 2.0ds abhout 2.5 hydroxyl
aver/a gui val ent wei ght of from 400 to about 1300.
ePPPY I8 Wehe net hod of claim 17 wherein the

[ socyanat e- react | ve materials include a hi gh

ng’%ﬁ’l entthvzf gh fgglw vSalléﬁﬁO \-/It‘gll? e& t oﬁ g’Fmﬂ]E) Akoxylated

hpdibyyeddtkyl- cilxﬁtapmhg @olyeste? polydlnsasnast hmi‘am‘ eq;thmalmt]_v?elght of from
er pol yi socyanat e conponent and the
4 té’ca\?g‘ﬁt éésreactlve conponent are each devoid of a
surfact ant or foam stabilizer. 20 26. The nethod of
I ai
gecon ary E{‘?ﬁ?%%e e ca%%g%&%&a%vea]%g%#g%& gaud?‘ahlgh
eqntlmlmtzﬁqlglvﬂpelyeln the secondary backing is adhered to
the carpet by applying |ayer of a pol yurethane-formng
conmposition between the carpet and the , 25 secondary
2tbac kThegmethod of dlrinn §3.thergin the high sawalepgwerghioroliol t?o%jpolyether
% cl ai m 26, wherein the pol yurethane conposition
|ed bet ween

25. The method of claim 17, wherein the polyisocyanate component and the

isocyanate-reactive component are each devoid of a surfactant or foam stabilizer.

926. The method of claim 17, further comprising the step of adhering a secondary
backing to the carpet.

27.  The method of claim 25, wherein the secondary backing is adhered to the carpet
by applying layer of a polyurethane-forming composition between the carpet and the

secondary backing, and curing the polyurethane.

98.  The method of claim 26, wherein the polyurethane composition applied between
the carpet and secondary backing includes a polyisocyanate component and a polyol
component containing a mixture of isocyanate-reactive materials of which one or more
optionally alkoxylated hydroxymethyl-containing polyols constitute from about 5-70% by
weight.

29. A carpet comprising a primary backing and a secondary backing adhered directly

or indirectly to the primary backing with a polyurethane laminate layer, wherein the
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the carpet and secondary backing includes a
pol yi socyanat e conponent and a pol yol conponent
WE@ewbAailaBNg a m xture of isocyanate-reactive nBCEUSENS038216

of which one or nore 30 optionally al koxyl at ed
é38d6AWOeEt hyl - cont ai ni ng pol yol s constitute from about
5-70% by weight. 29. A carpet conprising a prinmary
backing and a secondary backi ng adhered directly or

g Wi th a pol yurethane

d|r ctI t ry hacki
oA TaayiRrie KREISARR asRSBP AR pEPY isb@mbalomponent and o
Hodyrol Ekﬁii@nbﬂy@lhtalﬁmg hlemb@&@tdf acyRmaiUehct®fe Materials of which one or

B8l APRENDY 2 RS BIRE RSBt RRPb s e rabdrals cgnstiutes

ﬂMmuaﬁ@m%bmwe@htnDre optional Iy al koxyl at ed

hydr oxynet hyl - cont ai ni ng pol yester pol yols constitutes
about 25-90% by wei ght. 30. The carpet of claim 27,

3Mner dhe qupasr oft clairh k25 ywhdrbianpriér € alkoxylatlon, the hydroxymethyl-

N T TR

(T) wherein Ris the residue of an initiator conmpound
having z BydXtweytRarddd primary ®r secondary amine
groups, where.z is at least twd; each Xis

witdSReNRaRt h¥sidde of-aNHnitRftor &ﬁpoﬂu{ﬂ vaﬁé‘f Egv/ﬁhjﬁylaﬂld/or primary or

inertly substituted al kyl,
SFoRARLy| a1gipe grpups) Wherez mﬁ#ﬁ%ast %ml X i indénepdentlynt-Drrg —NH—
o heNRVe ire@RicARTREIn Sferlly<cvllstifitQl Ry D %.{'yl cycloa]kyl L o arall?rl group,

h dr ox | - cont ai ni ng pol yester polyol
'%ﬁﬁ:]%%’? bt ARt Sementheopterr s Pi‘gmb‘ﬁeOfo EX—n'Z]' gronps per

Igﬂﬁixpﬁethm Eonit£iathgt Mesfeli‘q:o%l? hﬁ%‘éulg;gbﬁk ﬁgezﬁ' & BHthed chain
|

nol ecule is )
PRSPt PR AT B PR HERG HA prectissP b ol groups por
nidleculdis >A3 tikds ﬂ%d/%ﬁch ﬁﬁ@ﬂlﬂé&%ﬁd&ﬂ@t seRltell TRt tl&%@upat:onsmtmg

o 61 RE, B8 aLont & Dhrsitea Batint Ereiotopic A arwing b vk 08 or A3 in

vridt erisA group; mis number greater than 3, nis
greater than or equal to zero and m+ nis from8 to

22, A2 is:cp CH2OB

|
—C—(CH)n—CH—CH:—OB an
(CH2):CH

wherein B is H or a covalent bond to a carbonyl carbon atom of another A group; m is
number greater than 3, n is greater than or equal to zero and m + n is from 8 to 22, A2
is:
ﬁ CF&OB
—C—(CHz)—CH—(CHz)—CH—CH-—O0B  (III)
(CH2)SCH3

wherein B is as before, v is a number greater than 3, r and s are each numbers greater

than or equal to zero with v + r + s being from 6 to 20, A3 is:
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- ClIl -(CH2) - CHI -(CH2V-CHCH 2-0B (H) |

(CH2) 8CHs wherein B is as before, v is a nunber
w@e@aner3t han 3, r and s are each nunbers greaP@r/Us1va51038216

or equal to zero with v +r +.s being from6 to 20, A3
Ggg?ggﬁf AW (1V) wherein B, v, each r and s are as

defined before, t is a nunber greater than or equal to

zero, and the sumof v, r , sandt is from5 to 18,

A4 is where wis from10-24, and A5 is O1 -CR (V)

wher® R is &H:0Bear or branched al kyl group that is

subsilituted wlth at Ieast one c I.c.ether_group and
optemaFHyokEC fﬁyﬁﬁ@ y(%§¢%ﬁﬂ% oﬂﬁather et her
groups. 31. The_cat pet @; clAi m 30, wherein the
hydroxynethyl-ggﬁpg nin‘EBbb ster polyol is not
al koxyl ated. 32. The carpet of claim 31, wherein Ris

a polyether group. 33. The carpet of any of clains
wiRradn B, wheicR irrantl veare pi idefivsdd| beforé, KGax w I raingebr greater than or equal to

hydr oxynet hyl.- cont ai,ni n I ter. pol yol has an
z‘é’%’e? ec?fm%’.fa’ ?’Sagggﬁﬁgﬁggt%{]; %lxlf’/l gr oups/ mol ecul e.
34. The carpet of any of clains 29-32, wherein the

opti orfdl | y al koxyl at ed hydr oxynet hyl - cont ai ni ng

pol yesff er pol yol has an average equival ent wei ght of
f r om-@odCHgwalbdlst 1300. 63876 AVD

where w is from 10-24, and A5 is

0O
—C—R VD

where R’ is a linear or branched alkyl group that is substituted with at least one cyclic
ether group and optionally one or more hydroxyl groups or other ether groups.

31.  The carpet of claim 30, wherein the hydroxymethyl-containing polyester polyol is
not alkoxylated.

32.  The carpet of claim 31, wherein R is a polyether group.

383. The carpet of any of claims 29-32, wherein the optionally alkoxylated
hydroxymethyl-containing polyester polyol has an average of 2.0 to about 2.5 hydroxyl
groups/molecule.

34. The carpet of any of claims 29-32, wherein the optionally alkoxylated

hydroxymethyl-containing polyester polyol has an average equivalent weight of from
400 to about 1300.
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35. The carpet of claim?27, wherein the optionally
al koxyl at ed hydr oxynet hyl cont ai ni ng pol yester

w@elogoh143) constitute about 25-60% by wei ght oPCT/Ki82005/038216
I socyanat ereactive materials. 36. The carpet of claim-

6§§’7 ANyey ei n the optionally al koxyl at ed
o?r oxymet hyl cont ai ni ng pol yester polyol (s) constitute

about 30-55% by wei ght of the isocyanatereactive
materials. 37. The carpet of cI aim 27

in.th
3psocThmaemet o iy zﬁfaPVé‘P’fea‘F hg r?@Flﬂ’b"élyamﬁg{ﬂ’g%‘tgfl o}i‘VgﬂFoxymethyl'
oMt aRiaPé y‘?ét&nf)olﬁﬁtsg Rbndhie OAbouB&5-60kE b avdagtit &f thel Bbdyhnate-
e

37, wherein th equi val ent wei ght polyol is a
resstiyeaiariafol yol . 39 The carpet of claim 27, wherein

the i socyanat e-reactive materials include a chain

ext ender e carpe aimz27, wh e

3ol y'irg‘bc“?%ﬁ&toé ‘g%‘ﬁbgﬁe ﬁ"&‘e%ﬁ% t ﬁé’mF‘QWaﬁ @l?téah]ﬂd\?‘éxymethyl'
cHRARAE Pblyater PG Rupdtiutel albus BOI5HE by tweightf 6fathe isocyanate-
stabi |1 zer 41. A nmethod for adhering a secondary

repctivg Pgteris: I car pet, conprising applying a

pol yur et hane-form ng conposition to the secondary

e IR oot Of (i A, Reheih Wi atut s ERRATR. shforldll jpetude an

aﬂ&ﬂﬁﬁﬂiﬁifgméqmﬁalénﬂvmigmcﬂ»bhbb to the secondary backi ng
and the carpet, and curing the polyurethaneform ng
conposi ti on, wherein the pol yurethane-forning .
380 n'pﬂ)‘hé tarpat offetdinndd% whemdh yhesligly aquivaleniowpighteprlycd mga golyether
ng’lﬁé conponent containing a m xture of

yanat ereactive materials of which one or nore
optionally al koxylated fatty acid am de pol yol s

3?)0 nSII‘.inta lélg.r%et]:c (gf%ﬂgiﬁ%y&h&%in%%%i&ya\éﬁitegﬂgctive materials include a chain

extender.

40. The carpet of claim 27, wherein the polyisocyanate component and the

isocyanate-reactive component are each devoid of a surfactant or foam stabilizer.

41. A method for adhering a secondary backing to a carpet, comprising applying a
polyurethane-forming composition to the secondary backing or to the carpet, joining the
carpet to the secondary backing such that the polyurethane-forming composition is
intermediate to the secondary backing and the carpet, and curing the polyurethane-
forming composition, wherein the polyurethane-forming composition includes a
polyisocyanate component and a polyol component containing a mixture of isocyanate-
reactive materials of which one or more optionally alkoxylated fatty acid amide polyols
constitute from about 25-90% by weight.
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