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CARPET BACKING COMPOSITIONS CONTAINING NONIONIC SILOXANE
ALKOXYLATE / ORGANIC COSURFACTANT BLENDS AS FROTHING
AIDS AND THEIR USE IN PRODUCTION OF CARYFETS

FIELD OF THE INVENTION
This invention relates to coatings, adhesives, md sealants a8 well as

polyurcthane-hacked carpets. More particulardy, it relates to aqueous polyurethane

dispersions containing a nonionic siloxane alkoxylate / organic cosurfactant blend as &

frothing nid and a method for applying the polyurcthane dispersion to a substrats.
DESCRIPTION OF THE PRIOR ART

Genexally, tufted carpets minimally consist of tufted fibers through & primary
backing and e procoat. Tufied carpets may also have additional Iayers soch as a
laminate lsyer, a secondary layer, and a fosm layer. Morcover, the tufted carpet may
have moye than one secondary Iayer.

The precoat is required to anchor the carpet tfts to the primary backing. It mey
also contain an adhesive to adhere the tufted carpet to additional layers or the subfloor.
The precost can affect the carpet’s tuft bind, hand, delaminating properties, wet
strength properties, wear resistance, and barrier performance. Alternatively, a laminate
Isyer may be spplied without a precoat. However, better anchoring is achieved when o
precont is also applied than when a laminate layer is applied alone.

Precost, laminats, and foam layers may be prepared from several materials.
They may be prepared from a butadienc-acrylanitrile latex, an ctiylene-vinyl acetate
latex, @ styrenc-butadienc-butyl acrylato latex, a chloroprens latex, a polyethylene
copolymer latex, an cthylene-styrenc latex, a styrene-butadiene-vinylideno chloride
Iatex, a styrene-alkyl acrylate latex, a vinyl latex, or an acrylic latex. However, they are

.

-5



B SOFT"2288hEh60 -

10

s e em e ARSI At s s e 07

Express Mail No: EL41348992908
usaally prepared from & polyurethane material or a styrene-butadiene latex.

With regard to polyurethane layers, conveational practice in the carpet
manufacturing industry requires that a polyurethans layer be prepared from
isocysnate formulstion (A-side formmlation) snd a polyol formulation (B-side
formulation) st the carpet manufacturing site. ‘This is sometimes refemred to as “A+B
chemistry”. Preparing & polyurcthanc layer by A+B chamistry can result in
unpredictabls loss of production and inefficiency due to problems that can oceur in
carrying oot the reaction at the manvfacturing site, such as premature gellation.

Alternatively, the palyurethane layer may be epplied as an  aquecus
polywethans (PU) dispersion. Aqueous PU dispersions can be prepared by
polymerizing the polyurethans reactants in sn organic solvent followed by dispersion of
the resulting solution in watee, end optionally followed by removal of organic solvent.
Ses US. Patent Nos. 3437.624; 4,092286; 4.237264; 4,742,095; 4,857565;
4,579,322; 5,037,864; and 5,221,710, which ere incorporsted herein by reference.
Also, an aguecus polyurcthane dispemsion may be prepared by first forming a
mdymﬂ.mtwmemmm.mdﬂmuym:m
extonsion in the water as discloscd In WO 98/41552, published September 24, 1998,
which is incorparated herein by reference. In this instances, the aquecus polyurethane
dispersion will preferably have water as a continuous phase. U.S. Parent No. 4,296,159
to Jenkines, et al, discloses preparing a tufted or woven article having a unitacy
backing prepared by applying & polyurethane forming composition to the undecside of
tho tfied or woven article.

As a polyurethane dispersion, ths polyurethane layer may be applied as a blown

formulation. The blown formulation is ‘generally-prepared -by mixing the -A-side- -

2
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components with the B-side components in the presence of & gas, which Is cither

mechanically introduced or chemically produced, to form bubbles that yield a cell-like

structure in the cured polyurethane, Meachanical whipping of gas into a polynrethans
formulation is also termed “frothing.”

As tho quantity of gas is incroased, the deusity of the resultant polyurethans
layer is reduced. Blowing the fornmlation can reduce the coating weight of the
polyurethane Iayer and facilitate & more uniform application of the polyurethane layer.
Because the cost of the polyurethane layer is directly related to the coating weight,
coating waight redoctions also reduce cost.

To facilitate coating weight reduction in frothed styrene-butadiens latex carpet
compounds, water-based anionic soaps are cften naed. Exsmples include sodium lauryl
sulfats, ammonium lsuryl sulfate, disodium N-octadecylsulfosneeinimate, and the liks,
Unfortunately, when these materials are compowmded into low load styrene-butadienc
latexes or Jow load agqueons polyurethane dispersions, detrimental consequences arise.
Solid levels are reduced, thercby slowing coater speed. Thickener demand is increased,
installation.  Additionally, the lzsyer's cellular nsture can increase snch that it
diminishes physical propertics such as uft bind, edge ravel, and delamination strength.

There is a need to provide a surfactant that facilitates frothing of low load
styrenc-butadieno latexes or low load aqueous polyurethane dispersions w:tlwut
detrimentally affecting the polymer’s performance. Also, it would be desirable to
provide a surfactant, which can be used at low levels, to lower costs.

SUMMARY OF THE INVENTION
According to the present invention, a frothing sid for preparing coatings,
3
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adhesives, and scalants as well as for preparing a polyurethane-backed carpet is

provided. The frothing aid comprisea a blend of a nonionic siloxane alkoxylate and an

organic cosurfactant. In particular, an aqueous polyurethane dispersion comprising a

polyurethans dispersion composition and the frothing aid is provided. Moreover, &
method for applying the aqueous polyarethane dispersion to a substrate is provided.

A frothing aid of the present invention is a blead of (A) a nonicnic siloxans
slkoxylate having the formula: R'Me;SiO[Me,SiO}{MeSi(Q)0)SiMo;R' wherein f =
0to 1; g =110 2; Q= CetlayO(CIHLONCHeO)(CiH:0):R* wherein d =2 to 4; t =3
012, w=0108;x=0to 3, providing when wor x > 0, (tHw+x) =S t0 1Z; R* is
hydrogen, acstyl, or a hydrocarbon radical having | to 4 carbon atoms; and R' is Q or
an alkyl having | © 4 carbon atoms; and (B) an organic cosurfaciant having the
fornmla: R¥O(C;H,0)(CsHsOMCiH,O0)R' wherein R® is an alkyl, alkenyl, aryl, or
alkaryl having 8 to 16 carbon atoms; a= 210 12;b=0t0 2 c=0to 2 md R* is
hydrogen, acetyl, or a hydrocarbon radical having 1 0 4 carbon atoms, “Me”
represents a methy] group. The molar ratio for the nonicmic siloxanc alkoxylats to the
organic cosurfactant thould be betwean 1:19 to 19:1.

DESCRIPTION OF THE INVENTION

In the preferred embodiment of the present invention, the aqueous polyurcthane
dispersion comprises a polynrethans dispersion composition and the frothing aid. The
present invention is useful for preparing a coating, an adhesive, or a sealant as well as
for proparing a polyorethane-backed carpet.

In the present Invention, polyurethane can refer to a polyurethane compound, a
polyurea compound, or mixtures thereof. Apolymﬁhmeunpomdmbeob@ined

by the resction of a polyol -with-a- polyisocyanate. —A - polyurea -.compound esn-be-.-- ... ...

4
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obtained by the reaction of an amine with a polyisocyanats. A polyurethane compound

or polyurea compound can contain both urea and urcthane fonctionality, depending oo

what compounds «re included in the A and/ar B-side formulstions. For the purposes of

the present application, no further distinction will bo made herein between the

polyurcthane compounds and polyurea compounds. The term “polyurethane™ will be

used generically to describe a polyurethane compound, a polyurea compound, and
mixtures thereof.

A polyurethas dispersion compasition useful in the practice of the present
invention includes water, and a polymeric compound selectsd from the group
consisting of a polyarethans compound, a mixmre of polyursthane-forming
compounds, and mixtures thereof. Preferably, the aqueous polyurethans dispersion will
have water as a contimuous phase. Polyurethane-forming compounds as used in the
presant invention are compounds that are capable of forming polyurethane polymers.
Polyurethme-forming compounds include, for example, polyurethans prepolymers.
Prepolymers useful in the practice of the present invention are prepared by the reaction
of active hydrogen compoonds with any amount of isocyanate in excess material
relative to active hydrogen material. The isocyanats functionality can be present in an
amount of from about 0.2 W% to sbout 40 wi%. A suitable prepolymer can have a
molecular welght in the mgo of from about 100 to about 10,000. Prepolymers useful
in the practice of tho present invention should be substantially liquid under the
conditions of dispersion.

Active hydrogen compounds can be described as compounds having functional
groups that contain at least one hydrogen atom bonded directly to an electronegative
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atom such as nitrogen, oxygen or sulfur. Suitable active hydrogen compounds can be
polyols of moleculsr weight of lass than about 6000.

A frothing 2id of the preseat jnvention i3 a blend of (A) a nonionic siloxane

alkoxylate having the farmula
R'Me;SiO[Mo,SiOl(MeSi(QO]SiMeR'
wherein f=0to 1; g = 1 102; Q= CiHasO(CHLONCyHeOW(CHsO):R? whernin d =2
w4;t=31012; w=0to 8; x =0 to 8, providing when w or X > 0, (t+wx) = 5 to 12;
R? is hydrogen, acetyl, or a hydrocarbon radical having 1 to 4 carbon atoms; and R' is
Q or an alicy} having 1 to 4 carbon atoms;
and (B) an organic cosurfactant heving the formula
R'O(CHL0)(CsHOMCH,0)R
wherein R? is an alkyl, alkenyl, aryl, or alkaryl having 8 to 16 carbon atoms; & = 2 o
12; b=0to 2; c = 0 to 2; snd R* is hydrogen, acetyl, or a hydrocarbon radical having 1
to 4 cartbon atoms. “Me™ represents & methy] group.

Prefersbly, f=0, g= 1,d =3, t= 4 10 B, R' is methyl, R? is alkyl having 8 to 12
carbon atows, R*is Hor Mo, R* B H, w=0,x=0,a=51t08,b=0,and c =0. More
prefecably, t = 7 to 8, R® is alkyl having 10 to 12 carbon atoms, anda = 5.

The alkyleno oxides of Q and the organic cosurfactant can be random or
ot .

The molar ratio for the nonionic ailoxane alkoxylate to the organic cosurfactant
should be between 1:19 to 19:1. Profersbly, tho molar ratio is between 5:1 to 1:5.
More prefersbly, the molar ratio is between 0.8:1 1o 1.2:1.

Examples of the nonloeic siloxane alkoxylate are availshle commercially from

CK Witco Corporation under the trademark SILWET™, Exammples of the organic
6
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surfactants are available commercially from CK Witco Corporation under the

trademark WITCONOL™ and from Unlon Carbide Corporation under the trademarks
TERGITOL™ and TRITON™,

A polyurethane dispersion as described herein can include chain extenders,
catalysts, fillers, filler wotting agents, surfactants, blowing agents, frothing agents,
dispersants, foam stabilizers, thickenes, fire retardants, defoamers, pigments, antistatic
agents, reinforcing fibers, antiaxidents, preservatives, acid scavengers, and other
materials nseful in polyurethans formalations. A chain extender is used herein to build
the molecular weight of the polyurethane prepolymer by reaction of the chain extender
with the isocyanate fanctionality in the polyurethane prepolymer, Le., chain extend the
polyarethane prepolymer.

A suitsble chain extsnder is typically a low equivalent weight active hydrogen
containing compound, having sbout 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 blocksd, encapsulated, or otherwise rendered less reactive. Other
materials, particularly water, can function to- extend chain length and so are chain
extenders for purposes of the present invention. Polyamines are preferred chain
extenders. 11 is particularly preferved that the chain extender be selected from the group
consisting of amine terminated polyethers such as, for exsmple, JEFFAMINE D-400™
from Huntsman Chemical Company, amino ethyl piperazine, 2-methyl piperazine, 1,5-
diamino-3-methyi-pontans, isophorons diamine, ethylene diamine, diethylene triamine,
tricthylene tetramine, tetracthylens pentamino, ethanolamine, lysine in mny of its
slerecisomeric forms and salts thereof, bexane diamine, hydrazine and piperazine. In

the practics of the present invention, the chain extender is often used 23 a solution of
. .
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chain extender in water.

Small amounts of chain extender can be advantageously used. Genorally, the
chain extender is employed at a Jevel sufficient to react with from shout zero (0) to
about 100 percent of ths isocyanate fonctionality present in the prepolymer, based on
ane equivalent of isocysnate rescting with one equivalent of chain extender. It can be
desinble, under certain conditions, to allow water to act & & chain extender and react
with some or all of the isocyanate fanctionality prosent.

A catalyst can bo used to pramote the reaction batween a chain exiander and an
isocyanate. Suitable catelysts inclode tertiary amines, organomenalic compounds,
similar compounds, and mixtures thereaf. For example, suitable catalysts includa di-o-
butyl tin bis(mercaptoacetic acid isooctyl ester), dimethyltin dilmorate, dibutyhin
dileurate, dibutyltin sulfide, stannous octoats, load octoate, farric acetylacetonate,
bismuth carboxylates, triethylenedismine, N-methyl morpholine, sirsilar compounds,
sod mixtares thereof. An amount of catalyst is advantageously employed such that a
relatively rapid cure to a tack-free state can be obtained. I an organometallic catalyst
hqloyud.ndummhobtﬂudbyuﬁuﬁmmo.olhmoam\
per 100 parts of ths polyurethans-forming composition, by weight. If a tertiary amine
catalyst is employed, the catalyst preferably provides a suitable curs using from about
0.01 w sbout 3 parts of tertiary amine catalyst per 100 parts of the polyurethane-
forming composition, by weight. Both an amine type catalyst and an organametallic
catalyst can be employed in combination.

The present invention can include conventional fillers such as milled giass,
calcium carbonate, aluminum tribydrate, talc, bentonite, antimony trioxide, kaolin, fly
ash, or other known fillers. A suitabls filler loading in a polyurethane dispersion can be

8
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from about JOO to about 1000 parts of filler per 100 parts of the polyurcthane

compound. Preferably, the filler material can be loaded in an amount of at least about

200 pph (phr), more preferably at least about 300 pph, most prefersbly at Jeast ahout
400 pph.

The present invention can include a filler wetting agont. A filler wetting agent
geoenlly renders the filler material compatibls with a polynrethane-forming
composition. Useful wetting agents inclode phosphate salts such as sodinm
hexametaphosphate. A filler wetting agent can ba included in a polyurethane-forming
composition of the present invention at a concentration of at least about 0.1 parts per
100 perts of filler, by weight. '

Useful surfactants to make sn aqueous polynrethane dispersion include cationic
and anionic sufactants. Examples of mnionic surfactants include sulfonates,
carboxylates, and phosphates. Examples of cationic surfactants inclode qoaternary
amines. Sorfactants can be ecither extornal or internal. Bxtornel surfactsnts ate
surfactants are not chemically reacted into the polymer during dispersion preparstion.
Internal surfactants are chemically reacted into the polymer during dispersion
preparation. A surfactant can be incloded in an amount ranging from about 0.01 to
about 20 parts per 100 parts by weight of polyurethane component.

Examples of suitable blowing agents sre gases such ss air, carbon dioxide,
nitrogen, argon, and helium; liquids such as water, low molecular weight hydrocarbons,
and volatile halogenated alkanes; end azo-blowing agents such as azobis(formamide).
Volatile halogenated alkancs include the various chloroflucromethanes end
chloroflucrocthancs. Preferable is the use of air as a blowing or frothing agent. A

ﬁuhingnpntmdiﬁorﬁomahbwingwindmﬁuhium!mtypicﬂly
9
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introduced by mechanical whipping into the polyursthane formmlation.

A polyurethane dispersion of the present invention can be stored for later
application to a surface, Storage for this purpose requires that the dispersion be
storage-stable.  Altemetively, the polyurethane dispersion be applied In a
continuous manner 0 the surface. That is, the dispersion can be applied to the surface
a3 the dispersion is obtained. Polyurethane dispersions applied in a continuous manner
are not required to be storage-stahle, and can have higher solids content and/or jarger
mean particle size than typical storage-stable polyurethane dispersion formulations.

A suitable storage-sisble polyurethane dispersion as defined herein is any
polyurethane dispersion having & mean particle size of leas than sbout 5 micrometers; &
more preforable mean particle size is less than about | micrometor. A palyurcthans
dispersion that is not storage-stabls can have & mean pasticle size of greater than 3
micromeers. For example, & suitsble dispersion can be prepared by mixing a
polyurethane propolymer with water and dispersing the prepolymer in the water using a
commercial blender. Altemnatively, a suitablo dispersion can be prepared by feeding a
lemm:mnﬁﬁm&mmmm.mmmnwmﬂ
propolymer in the static mixer. Continuons methods for preparing aqueons dispersions
of polyurethane are known and can be used in the practice of the present invention. Ror
example, U.S. Patent Nos. 3437,624; 4,092,286; 4.237.264; 4,742,095; 4.857,565;
4,879,322; 5,037,864; and 5,221,710 deseribe continuous processes usaful for obtaining
aqueous polyurethane dispersions. In addition, a continuons process for preparing an
aqueous polyurethans dispersion having & high intemal phase ratio is described in U S,
Patent No. 5,539,021, incorporated herein by reference.

10
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In preparing a frothed agueous polyurethane dispersion, it is often preferable to
premix all of the components except the polyisocyanate (and the blowing agent when a
gas is used) to form a "B® component. The polyisocyanate and the B component aro
sdmixed and thea the blowing sgent gas ia biended in using, for example, an OAKES
FROTHER® (a trade dexignation of the E'T. Onkea Corporation). The composition is
preferably applied to a textile or other substrate prior to any gignificant level of curing
using equipment such as a doctor knife, sir knife, or extrder to apply and gauge the
layer. In the aliarnative, the composition may be applied by (1) forming It into a lsyer

on a moving belt or other suitabls apparsins, (2) dehydrating or partially caring, and (3)

finally, marrying it to the substrate. It may be married with equipment such a3 a double
beit laminator (also known as double band) or a moving belt with an applied foam
cushion. The polyurethane is then allowed to cure by applying heat by means of an
infrared oven, open flama forced draft convection impingement oven, heated plates or
the like.

Snitahls substrates inclnde paper (e.g., release paper), metal foils, polymeric
sheets (e.g.. polyethylens texephthalate), wood, nonwoven fabric, rubber, and textiles.
The preferred sabstrate is carpet.

In preparing polyurethane-backed carpets according (o the present invention, an
aqueoua polyuarethane dispersion is applied as » layer of preferably uniform thickness
onto ons swrface of a carpet primary backing. Aqueons polyurethans dispersions of the
present inveation can be applied as a precoat, a laminats layer, or a foam layer.
Polyurethans precoats, laminate layers, and foam layers can be prepared by methods
known in the art. Precoats, laminate layers and foam layers prepared from Iatexes are

described in P. L. Fitzgerald, “Intcgral Latex Foam Carpet Cushioning”, J. Cost. Fab.
1
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1977, Vol. 7 (pp.107 - 120), and in R. P. Breatin, “Latex Coating Systems for Carpet
Backing”, J. Coat. Fab. 1982, Vol. 12 (pp. 82 -91).

The polyurethane-forming composition can be applied to a substrate before it
curss to & tack-free siate. Alternatively, a polyurethane dispersion containing no
unreacted isocyanate fanctionality can be applied, thereby removing the need to cure
the polymer,

Whaen the substrate is carpet, the polyurethane-forming composition is typically
applied t0 the cirpet surface attached to a primary becking. The amount of
polyurethane-forming composition used can vary widely, from about 5 to about 500
ounces per square yard (0.17 to 16.95 kg/sq. meter), depending on the characteristics of
the textile.

mmmwmmmmmmmmmof
the present invention. The embodiments herein will make appareat to thoso skilled in
the mrt other embodiments that may also be used. These other embodiments are within
the scope of the present invention. Thus, the scope of the Invention should be
dotermined by the appended claims and their Jogal equivalents, rather than by the
embodiments given herein,

EXAMPLES

The following examples memly exemplify verious embodiments of the
invention. It is understood that the following examples are provided to further illustrate
the invention. They do not in anyway limit the scope of the preseat inveation.

EXAMPLE NOS, 1-3
For Example Nos. 1-3, a standard potyurethane carpet backing formulation was

used. The aquecus polyurethane dispersions- were—frothed with -compressed - -aif,--- - — =« - —— .-

12
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Comparative Example No. 1 was prepared with a sodium-based surfactant (disodium

N-octadecylsalfosuccinimate) as the frothing aid. Example Nos. 2 and 3 were prepared

with a frothing aid according to the present invention. To facilitate processing, one part

per hundred resin (pphr) of a defoamer was added to the formmlations of Exemple Nos.
2and 3.

The finished carpets were analyzed nccording to industry conditions. The
results are teposted in Table 1. The data indicates that the frothing aid of the present
invention facilitates lower coating weights. Maoreover, the data indicates improved
procesasing becauss the formation of blisters is prevented.

TABLE]1
Exsmple | Compound | Cost Weight | Hand (b)) | Delsmination | Tuft Bind | Blister
Solids, % | (oz/yd) (ghom) | (kg) | (Ibfin) (kg/em) | () (kg
1 3 45 (13.95) 12654 | 103 (1.84) 146 (6.61) | Yes
2 783 263 (@®.15) | 12456 | 72(1.29) 11.7 (5.30) | No
3 ™32 343(10.63) | 16.1(73) | 6.1 (1.09) 146 (661) | No
EXAMPLENOS. 4-12

For Example Nos. 4-12, enother standard polyurethame carpet backing
formulation was used. The aqueous polyurethane dispersions wers frothed with
compressed air. Comparative Example Nos. 4 and S were prepared with a sodivm-
based surfactant (disodium N-octadecylsulfosuccinimate) as the frothing aid. Example
Nos. 6-12 were prepared with a frothing aid according to the present invention. To
facilitate processing, about one part per hundred resin (pphr) of a defoamer was added
to the formulations of Example Nos, 6-12.

The finishod carpots wer amalyzed according to industry conditions. The

13
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results of selected analyses are roported in Tahle 2. The dam indicates improved

processing because the formation of blisters is prevented.
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TABLE2
Bx. | Compound | Coat Weight | Hand () | Delamination | Tuit Bind | Blister
Solids, % | (oz/yd) (glem) | | (b.) (k)
4 2 433(1342) [1476D |63(.1D 159(72) | Ye
N EE 325(1628) [238(109) [11.1(198) |157C.0) |Yes
6 788 305 (946) | 16.7(18) | 63 (LL6) 1160, [N
7 ) 327(10.14) | 183 (83) | 3.8(0.69) 153(59) |No
3 358(11.10) |199(0) |38@88) [157(.1) [No
9 3120.67) 170(L.T) | 43 (.71 123056 |No
10 PE(1047) |16505) [410.79) 15369 |No
1 792 341346 | 207 9A) | SA(150) 204(92) [No
12 360(1L16) | 164(i4) |48(085) [153(59) |No

14
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What is clalmed is:
1.  Ansgueous polyorethans dispersion comprising:
a a polyurethans dispersion composition and
b.  afrothing aid prepared by mixing
i  anonionic siloxane alkoxylate having the fornmia
R'Me,SiO[Mo,SiOLMeSi(Q)O},SiMe:R'
wherein f=0to 1;
E=1t02;
Q = CHuO(CHHLONCrHON(CHONR?
whereinde=2to 4;

tm3t012;

wa0t08,

x=0to 8, providing when worx > 0,
t+w+x)=51012;

R? is hydrogen, acetyl, ar a hydrocarbon
sadical having 1 to 4 carbon stoms;
and

R! is Q or an alkyl having 1 to 4 carbon atoms with
i,  anorganic cosurfactant having the formmls
RO(CaHON(CsHeOMCHO)MR
whercin R’ is an slkyl, alkenyl, aryl, or alkaryl having 8 to 16
carbon atoms;
a=2t012;

b=0to2;
15
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c=0to2; and
R" is hydrogan, acetyl, or a hydrocarbon radical having 1
to 4 carbon atoms,
with a molar ratio between 1:19 to 19:1.
The aqueous polyurethane dispersion of Claim 1 wherein f=0,g=1,d=3,t=
4108, R! is methyl, R® is alky] having 8 to 12 carbon stoms, R? is H or Me, R*
isH,w=0,x=0,2a=5t08,b=0,mdc=0.
The aqueous polyurethane dispersion of Claim 2 wherein t =7 to 8, R is alkyl
having 10 to 12 carbon atoms, and a = 5.
The aqueous polyurcthane dispersion of Claim | wherein the moler mtio of the
nonionic siloxane aikoxylste to the organic cosurfactant is between 5:1 to 1:5.
The aqueous polyurethane dispersion of Claim 1 whercin the molar ratio of the
nonionic sfloxane alkoxylate to the organic cosmfactant is between 0.8:1 to
12:1.
The agueous polyursthans dispersion of Claim 1 wherein the water is a
continuous phase.
An aqueous polyurethane dispersion comprising:
& apolyurethane dispersion composition;
b. = nonionic siloxmne alkoxylats having tha formula
R'Me;SiO[Me;Si0]{MeSi(Q)O]SIMoR'
wherein f=0to 1;
g=1t02;
Q = CyHaaO(C;H,O)(CsHeO)(C4HO)R*

whereind=2tw4;- -
16
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t=3t0 12;
w=0108,
x = 0to B, providing whenworx >0,
{t+w+x)=5t012;
R’ is hydrogen, acetyl, or & hydrocarbon radical
having 1 to 4 carbon atoms; and
R! iz Q or an alky! having 1 to 4 carbon atoms; and
an organic cosurfactant having the formnla
RYO(CaHIOM(CsHOMCHO)R"
wherein R? is en alkyl, alkeny, aryl, or alkaryl baving 8 to 16 carbon

a=m2to12;

b=0to2;

¢=0to2; md

R* is hydrogen, acetyl, or a hydrocarbon radical having 1 to 4
carbon atoms,

with a molar ratio of ths nonionic siloxane alkoxylate to the organic surfactant

between 1:19 to 19:1.

The aqueocus polyurethane dispersion of Claim 7 wherein the polyurethane

dispersion composition (a) has a polyol as an active hydropen compound.
maqnwugpolmthmdispmiunofdaimswhuﬁn
f=0,g=1,d=3 t=41to8, Ris methyl, R’ is alkyl having & to 10 carbon

atoms,

R'isHorMe,R*isH,w=0,x=0,2=5t08,b=0,and c = 0.

The agueous polyurethane dispersion of Claim 9 wherein t =7 to 8, R® is alkyl

17
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having 10 to 12 carbon atoms, and a= 5.
Tha aqueous polyurethane dispersion of Claim 8 wherein the molar ratio of the
nonionic siloxane alkoxylate to the organic cosurfactant is between 5:1 to 1:5.

12.  The aqueous polyurethane dispersion of Claim 8 wherein the molar ratio for the
nonionic siloxane alkoxylate to the organic cosarfactant is between 0.8:1 to
1.2:1.

13. A method for applying an agqueous polyurcthane dispersion to a substrate

comprising:

o forming an aqueons polynrethane dispersion by mixing
i a polyurethans disparsion compoaition;
i & nonlonic siloxane alkoxylate having the fornmla

R'Mo,SIO[MeaSiOL{M<Si(Q)0] SiMerR’
wherein f=0to 1;
g=lto2;
Q = CoHasO(CH4OMCsHO)(CHONR"
whorcind =2 o 4;
LEL v
wm01to8,
x=0to 8, providing when worx >0,
(t+w+x)=S5to012;
R? is hydrogen, acetyl, or a hydrocarbon

radical having 1 to 4 carbon atoms; and
R! is Q or an alkyl having 1 to 4 carbon stoms; and

 §ii. = organic comrfactant baving the fommla- -~ -~ - -~
18
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R*O(CaHLO){(CsHON(CeHO)R"
wherein R? is an alkyl, alkenyl, aryl, or alkaryl having 8 to 16
carbon atoms;
a=2t012;
b=01io2;
c=0102; and
R* is hydrogen, acety], or 8 hydrocarbon mdical haviag 1
to 4 carbon atoms,
with a molar ratio of the nonionic siloxane alkoxylate to the organic
surfactant between 1:19 to 19:1;
b. frothing the aqueous polyurcthane dispersion; and
c. applying the frothed aqueous polyurethane dispersion to a substrate.
14.  The method of Claim 3 wherein the substrats is carpet.
15. A polyurethanc-backed carpet prepared in accordance with Claim 14,
16. 'The polyurethane-backed carpet of Claim 15 whercin the frothed aqueous
polyurethans dispersion is applicd as a carpet layer sclected from the group consisting
of a precoat, a laminate layer, and a foam layer.

19
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ABSTRACT
A frothing aid for preparing coatings, adhesives, and sealants as well as for
proparing & polyurethane-backed carpet is provided. The frothing #id comprises a
blend of & nonionic siloxane alkoxylate and an organic cosurfactant. In particular, an
aqueous polyarethane dispersion comprising a polyorethanc disporsion composition
and the frothing aid is provided. Moreover, & method for applying the aqueous
polyurethane dispersion to a substrate is provided.
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REIVINDICACIONES

Una dispersién fle poliuretano acuoso que comprende:
una composicion de dispersién de poliuretano y
un medio de espumacién preparado al mezclar
un alcoxilato de siloxano aniénico que tiene la férmula
R'Me;SiO[Me;Si0),[MeSi(Q)0],SiMe;zR*
en donde f=0a 1;
g=1a2;
Q = CyH240(C2H,O}(CsHeO)w(CsHsO)R?
en donde d = 2 a 4,
t=3a12;
w=0a8,
x = 0 a 8, estipulanda que cuando
wox>0, (t+w+x) =5 a 12;
R? es hidrégeno, acetilo, o un
radical de hidrocarburo que tiene
1 a 4 4tomos de carbono; y

R!' es Q o un alquilo que tiene 1 a 4 4tomos de

un casurfactante organico que tiene la férmula
R*0(C2H.0).(C3Hs0)s(C4aH:0)R*
en donde R? es un alquilo, alquenilo, arilo, o

alcarilo que tiene 8 a 16 atomos de carbono;

a=2a12;
b=0a2;
c=0a2y

R* es hidrégeno, acetilo, 0 un radical
de hidrocarburo que tien@ 1 a 4 4tomos
de carbono,

con una proporciéon molar entre 1:19 a 19:1.

La dispersién de poliuretano acuoso se.gl.'m la
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reivindicacién 1, caracterizada porque f = 0, g =1, d =3, t=4 2 8, R' es
metilo, R? es alquilo que tiene 8 a 12 atomos de carbono, R? es H o Me, R*
es Hw=0,x=0,a=5a8,b=0,yc=0.

3. La dlsper,sidn' de poliuretano acuoso seguin |la
reivindicacién 2, caracterizada porque t = 7 a 8, R? es alquilo que tiene 10 a
12 #tomos de carbono, y a = 5.

4, La dispersién de poliuretano acuosc seglin Ia
reivindicacidn 1, caracterizada porque la proporcién molar del alcoxilato de
slloxano aniénico al gosurfactante orgéanico es entre 5:1 a 1:5.

5. La dispersién de polluretano acueso segin la
reivindicaciéon 1, caracterizada porque la proporéién maolar del alcoxilato de

siloxano anidnico al cosurfactante organico es entre 0.8:1 a 1.2:1.

6. La dispersién de poliuretano acuoso segin Ia
relvindicacidn 1, caracierizada porque el agua es una fase continua.
7. Un; dis.persién de poliuretano acuoso que comprende:
a. una composicidén de dispersién de poliuretano
b. un alcoxilato de siloxano anidnico que tiene la
férmula

R'Me,SiO[Me,5i0)[MeSI(Q)O];SiMe,R"
endondef=0a1,;
g=1a32;
Q = C4H240(C2H,O)({CaHs0)u(C4H,0),R?
en donde d = 2 a 4;
t=3a12;
w=0a38,
x = 0 a 8, estipulando que cuando
wox>0, (t+wex) =5a 12;
R? es hidrégeno, acetilo, o un
radical de hldrocarburo que tiene
1 a 4 atomos de carbono; y
R! es Q o un alquilo que tiene 1 a 4 &tomos de

carbono; y
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c. un cosurfactante organico que tiene la formula
RYO(C1H,0)a(C3H0)s(C4Ha0)R*
en donde R? es un alquilo, alquenlio, arilo, o
alcarllo qt;e tiene 8 a 16 dtomos de carbono;
a=2a12;
b=0a2
c=0a2y
R* es hidrégeno, acetilo, o un radical
de hidrocarburo que tiene 1 a 4 4tomos
de carbono,
con una proporcidn molar del alcoxilato de siloxano
anidnico al surfactante orgéanico entre 1:19 a 19:1.

B. La dispersl'dn de poliuretano acuoso segln Ila
reivindicacién 7, caracterizada porque la composicién de dispersién de
poliuretano (a) tiene Im poliol como un compuesto de hidrégeno activo.

g9, La dispersién de poliuretano acuoso segin la
reivindicacién 8, caracterizada porque f=0,g=1,d=3,t=4 a 8, R' es
metilo, R? es alquilo que tiene 8 a 10 4tomos de carbono, R? es H o Me, R*
esH w=0,x=0,a=5a8,b=0,yc=0.

10. La dispersién de poliuretano acuose segun Ia
reivindicacién 8, caracterizada porque t = 7 a 8, R® es alquilo que tiene 10 a
12 4tomos de carbono, y a = 5.

11. La  dispersi6on de poliuretano acuoso segin |Ila
reivindicacidn 8, caracterizada porque la proporcién molar del alcoxilato de
siloxano anionico al cosurfacianle orgénico es entre 5:1 a 1:5,

- 12. La dispersién . de poli_uret'ano acuoso segun la
reivindicacién 8, caracterizada porque ia proporcidn molar para el alcoxilato
de siloxano anidnico al cosurfactante orgdnico es entre0.8:1 a 1.2:1.

13. Un método para aplicar una dispersién de poliuretano
Bcuoso a un substrato que comprende:

a formar una dispersién de poliuretano acuoso al

mezclar
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i. una composiciun de dispersién de poliuretano;
il. un alcoxilato de siloxano aniénico que tiens la
férmula
R‘Me,SiO[Me:S;O],[MeSi(Q)O],SiMa,R‘
en dondef=0a 1;
g=1a2;
Q = CyHasO(C2H,0){CaHsO)w(C4HsO)R?
en donded =2 a 4;
t=3a12;
w=0as8,
x=0a8, est}pulando que cuando
wox>0, (t+w+x) = 5a 12;
R? es hidrégeno, acstilo, o un
radical de hidrocarburo que tiene
1 a 4 dtomos de carbono; y
R' es Q o un alquilo que tiene 1 a 4 4tomos de
carbono; y
iil. un cosurfactante organico que tiene la férmula
R*0(C2H.0),{CaH0)u(CaHaO)R"
en donde R? es un alquilo, alquenilo, arilo, o

alcarilo que tiene 8 a 16 dtomos de carbono;

a=2a12;
b=0a2;
c=0a2y

R* es hidrégeno, acetilo, o un radical
de hidrocarburo que tiene 1 a 4 dtomos
de carbono,
con una proporcién molar del alcoxilato de siloxano
anidnico al surfactante orgéanico entre 1:19 a 19:1,
b. espumar la dispersidén de poliuretano acuoso; y
c. aplicar la dispersién de poliuretano acuoso espumosa a un

substrato.
]

2%




-18-

14. El métcdo segin la reivindicacién 13 caracterizado porgue

el substrato es alfombra.

15. Un alfombra con respaldo de poliuretano preparada de
acuerdo a la reivindicacién 14,
16. La alfombra con respaldo de polluretano segin la

reivindicacién 15, caracterizada porque la dispersién de polluretano acuoso

espumosa se aplica como una capa de alfombra seleccionada del grupo que

consiste de una capa preliminar, una capa laminada, y una capa espumosa.



