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POLYURETHANE FQOAM The present invention relates to a polyo

formul ation suitable for producing |latex-like flexible polydp@fhéﬁb\yoans,
to latex-like flexible foans obtained fromthis polyol fornulation and to
shaped articles conprising this pol yurethane foam Fl exi bl e

pol yuret hane foans are widely used in numer qus applications. Main sectors

of application are autonotive and aircraft industry, uphol stered furniture

and technical articles. For instance, full foam seats, top pads rekh
seats and restraints for back and head, all made fromflexible pgﬁyuéeghan

foam are wdely used in cars and aeropl anes. O her applications include

the use of flexifbeydo! yomeilRIEON OBGR FPREBECRNG PeRtELISTKE ORTERIBEAR!
saddl es for notorbikes, gaskets between aﬁésf bodé and its lights, lip

seals of air filters for engines &R&Y er on car parts and
engi ne parts to reduce sound and vibration. It will be appreciated that
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adjusted. The present invention ains to provide a polyol fornpulation,

sui tabl e for PRbeki Frrrbatirr FpdyEe cthapeds dahECha%i FoMBL Lot RY- FhkE
stress/streﬂrp&m&uw@gm&neif@mma soft initial touch followed by a rapidly
|ncre§3|hg supporﬁlg fghéLEéf§ﬁrethane foams are widely used in
numerous applications. Main sectors of application are
automotive and aircraft industry, upholstered furniture
and technical articles. For instance, full foam seats,
top pads for the seats and restraints for back and head,
all made from flexible polyurethane foam, are widely used
in cars and aeroplanes. Other applications. include the
use of flexible polyurethane foam as carpet backings,
foamed seat saddles for motorbikes, gaskets between a car
body and its lights, lip seals of air filters for engines
and insulating layer on car parts and engine parts to
reduce  sound and vibration. It will be appreciated that
each specific application puts its own demands on the
flexible foam to be used. Important characteristics in
this connection are density, hardness, resilience and
dampening behaviour of the foam and in order to fit each
application, these characteristics should be optimally
balanced and adjusted. The present invention aims to
provide a polyol formulation suitable for producing
flexible polyurethane foams having a latex-like
stress/strain behaviour, i.e. a soft initial touch
followed by a rapidly increasing support upon further
compression of the foam combined with excellent
resilience and foam hardness properties.



conpression of the foam conbined with excellent resilience and foam

har dness properties. -2- I n :
I nternational Patent Specification No. WD 95/09886 | atex-1ike pol yurethane
foans are disclosed, which are obtained by reacting three different :
pdl yol's, an isocyanate having a functionality of from2.0 to 2.7 and an

i socyanate index of 75 to 100, water and ansauxiliary blow ng agent and an
am ne catal yst. The polyols used are (i) a major amount of a triol polyol

having a primary f‘ﬂdmﬁfdfn&@ﬂéﬁgi pitéﬂtB%ecﬁfleabyéﬁnﬁooxwée9@965@@% of
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pol yur et hane foans is_di osed, whic rTseés a maj or anount
of high functt?’b]r%]r|E‘§/l¥)%ly1’6¢Vl%Hn4rﬁﬁlthY@¢°1ayl content of 50-30% -

and an ethylene oxide content of 40-90%. It would be
advantageous from a cost perspective, if the number of
polyols could be reduced, whilst still obtaining a
flexible polyurethane foam exhibiting a latex-like
appearance and behaviour. Furthermore, the option of
using water as the sole blowing agent, whilst still being
able to obtain a latex-like polyurethane foam, would be
desirable from an environmental point of view and for
reasons of process efficiency and economy. The present
invention, accordingly, aims to reduce the number of '
polyols to be used and to offer the possibility of using
water as the sole blowing agent, whilst still obtaining a
latex~like polyurethane foam.

In U.S. Patent Specification No. 5,011,908 a polymer
polyol composition for producing flexible polyurethane
foams is disclosed, which composition comprises a major
amount of high functionality polyol, a minor amount of a
subsidiary polyalkylene oxide polyol and a stably
dispersed polymer. The high functionality polyol suitably
has an average nominal functionality of at least 3, an
ethylene oxide content of between 8 and 25% and an
equivalent weight of between 1,000 and 3,000. From the
disclosure it is apparent that this high functionality

‘e '#_"{-' .



subsi di ary pol yal' kyl ene oxi de polyol and a stably dispersed polyner. The
hi,gh functionality polyol suitably has an average nom nal functionality of
at least 3, an ethylene oxide content of between 8 and 25% and an

equi val ent wei ght of between 1,000 and 3,000. Fromthe disclosure it is
apparent that this high functionality

-3- polyol advantageously is a fornulation of_at |east two different

pol yal kyl ene oxi de ponoIs as i s nost eV|dentIy denonstrated by the
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provi de po|yn§@%p&$“ﬂelght based on total welght of the polymer polyol
components and can be any standard vinyl polymer or
copolymer, a polyurea-type polymer or a condensation
product of a polyfunctional glycol or glycol amine and a
diisocyanate. Styrene-acrylonitrile polymers and styrene-
acrylonitrile-vinylidene polymers are presented as the
preferred polymers.
Although the flexible polyurethane foams produced
from the polymer polyol composition disclosed in U.S.
Patent Specification No. 5,011,908 exhibit a good
resilience, the formulation used is relatively
complicated, thus leaving a need for a more simple
formulation. Furthermore, one of the objectives of said
U.S. Patent Specification is to provide polymer polyol
compositions for producing high resilience flexible
.polyurethane foams having.densities below 1.8 pounds per
cubic foot (i.e. below 28.8 kg/m®), as is also clearly
illustrated by the working examples. Finally, U.S. Patent
Specification No. 5,011,908 is silent about any latex-
like appearance or behaviour of the flexible foams
disclosed. The present invention aims to provide a
simplified polyol formulation, which enables the
production of flexible polyurethane foams exhibiting an
excellent resilience, even at higher densities (i.e.



conpositions for producing high resilience flexible polyurethane foans
havi ng densities below 1.8 pounds per cubic foot (i.e. below 28.8
kg/merr]), as is also clearly illustrated by the worki ng exanpl es.
Finally, U S. Patent Specification No. 5,011,908 is silent about any | atex-
| i'ke appearance or behavi our of the flexible foanms disclosed. The present

I nvention ains to provide a sinplified polyol formulation, which enabl es
the production of flexible polyurethane foans exhibiting an excel |l ent
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functionality
major amount of a specific polymer polyol and a minor
amount of a hydrophilic polyol meeting certain

requirements.

Accordingly, the present invention relates to a
polyol formulation comprising:

(a) 80 to 99.5 parts by weight (pbw), preferably 90 to 99
pbw, of a polymer polyol comprising a base polyol
having a molecular weight in the range of from 2,500
to 6,500, an average nominal functionality (Fn) of at
least 2.0 and a primary hydroxyl content of at least
40% and a polymer stably dispersed therein; and, up
to a total of 100 pbw,

(b) 0.5 to 20 pbw, preferably 1 to 10 pbw, of a
hydrophilic polyol having a molecular weight in the
range of from 2,000 to 5,500, an ethylene oxide
content of at least 40% by weight and a primary
hydroxyl content of at least 50%.

The finding that the combination of a polymer polyol
.on the one hand and a hydrophilic polyol on the other
hand results in a polyol formulation suitable for
preparing latex-like polyurethane foams, is rather
surprising, as these polyols are normally used separately

for adjusting the hardness of a polyurethane foam. A

polymer polyol, namely, is known to be useful for



least 2.0 and a primary hydroxyl content of at |east 40% and a pol yner

stably di spersed therein; and, up to a total of 100 pbw, (b) 0.5 to 20
pbw, preferably 1 to 10 pbw, of a hydr ophi li ¢ pol yol having a nol ecul ar
wei ght in the range of from 2,000 to 5,500, an ethyl ene oxide

content of at |east 40% by wei ght and a prinmary hydr oxyl content of at

| east 50% The finding that the conbi naticon of a pol ynmer polyol on the
one hand and a hydrophilic polyol” on the other hand results in a polyol
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ymer in a liquid polyol Such systems are well
known in the art and are normally prepared by
polymerising one or more ethylenically unsaturated
monomers in the presence of a free radical catalyst.
Examples of such polymer polyol systems and methods for
their preparation are disclosed in, for instance,
European patent specifications Nos. 0,076,491; 0,343,907
and 0,495,551. Polyurea or polyurethane polymers are also
known to be useful as the dispersed polymer in polymer
polyols instead of the polymers based on ethylenlcally
unsaturated monomers.
For the purpose of the present invention a specific
polymer polyol is used, whereby in particular the base
- polyol has to meet certain specific requirements. The
base polyol used in component (a), then, is a polyol
having a molecular weight in the range of from 2,500 to
6,500, an average nominal functionality (Fn) of at least
2.0 and a primary hydroxyl content of at least 40%.
Preferred base polyols are those having in addition an
ethylene oxide content in the range of from 5 to. 50% by
weight, preferably from 10 to 30% by weight and more
preferably 10 to 25% by weight. It has been found
particularly advantageous to use base polyols having a
molecular weight in the range of from 3,000 to 6,000, a'



Eur opean patent specifications Nos. 0,076, 491; O, 343,907 and 0, 495, 551.

Pol yurea or pol yurethane polyners are also known to be useful as the

di spersed pol yner in polyner polyols instead of the pol yners based on
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and particularly polymers of vinyl aromatic hydrocarbons,
like styrene, alpha-methyl styrene, methyl styrene and
various other alkyl-substituted styrenes. Of these, the
use of styrene is preferred. The vinyl aromatic monomer
may be used alone or in combination with other
ethylenically unsaturated monomers, such as acrylo-
nitrile, methacrylonitrile, vinylidene chloride, wvarious
acrylates and conjugated dienes like 1,3-butadiene and
isoprene. Preferred polymers, however, are polystyrene
-and styrene-acrylonitrile (SAN) copolymers. Another
suitable class of polymers are the polyurea and
polyurethane polymers. Particularly the condensation
products of primary amines or polyhydric alcohol amines
and aromatic diisocyanates are very useful in this
respect. A very much preferred polymer is the
condensation product of triethanolamine and toluene
diisocyanate (TDI). The dispersed polymer is suitably
present in an amount of from 5 to 40% by weight based on
total weight of polymer polyol. In case the polymer is
polystyrene or SAN polymer, preferred solids amounts are
in the range of from 5 to 35% by weight, whilst in case
of polyurea polyurethane polymers the preferred amount of
polymer is from 5 and 20% by weight.




various other alkyl-substituted styrenes. O these, the use of styrene is
preferred. The vinyl aromatic nononer may be used al one or in conbination
with other ethylenically unsaturated nononers, such as acrylo- nitrile,

met hacrylonitrile, vinylidene chloride, various acrylates and conj ugat ed
di enes |like 1, 3-butadi ene and i soprene. Preferred polyners, however, are
pol ystyrene and styrene-acrylonitrile (SAN).FonIyners. Anot her suitable
cl ass of polynmers are the pol yurea and pol yuret hane pol yners. Particularly
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requirements for eventually obtaining a latex-like
flexible foam as described hereinbefore. In addition, the
hydrophilic polyol must meet several requirements as
regards its molecular weight, ethylene oxide content and
primary hydroxyl content. Suitable hydrophilic polyols
must have a molecular weight in the range of from 2000 to
5500, an ethylene oxide content of at least 40% by weight
and a primary hydroxyl content of at least 50%. Preferred
hydrophilic polyols to be used as component (b) are those
having a molecular weight in the range of from 3000 to
5000, an ethylene oxide content of from 50 to 80% by
weight and a primary hydroxyl content of from 70 to 95%.
Commercially available hydrdphilic polyols meeting the
above requirements are CARADOL SA36-02, DESMOPHEN 7040,
VORANOL CP1421, ARCOL 2580 and TERCAROL 241 (CARADOL,
DESMOPHEN, VORANQL, ARCOL and TERCAROL are trade names).

In addition to the polymer polyol and the hydrophilic
polyol, the polyol formulation may contain additional
components and auxiliaries useful in the production of
flexible polyurethane foams. For instance, the polyol
formulation could additionally comprise a foaming
catalyst and/or a crosslinking agent. Auxiliaries like

fillers, flame retardants, foam stabilisers, blowing
agents and coloiirants may be present as well.



hydrophilic nature. This is one of the essential requirenents for
eventually obtaining a |atex-like flexible foam as descri bed herei nbefore.
In addition, the hydrophilic polyol must neet several requirenents as
regards its nol ecul ar wei ght, ethylene oxide content and primary hydroxyl
content. Suitable hydrophilic polyols nust have a nol ecul ar weight in the
range of from 2000 to 5500, an ethyl ene oxidg content of at |east 40% by
wei ght and a prinmary hydroxyl content of af IPeast 50% Preferred
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Patent Specification No. 5,011,908. For the purpose of
the present invention, however, it has been found
particularly advantageous to use a tin catalyst. Tin .
catalysts include tin salts and dialkyl tin salts of '
carboxylic acids, such as stannous octoate, stannous
oleate, dibutyltin dilaureate, dibutyltin acetate and
dibutyltin diacetate. Of these stannous octoate and
dibutyltin dilaureate are most frequently applied. The
tin catalyst most preferably applied for the purpose of
the present invention is stannous octoate, as this
catalyst has been found to result in a flexible foam
having excellent properties, particularly in terms of
resilience and density. In addition to the tin catalyst,
one or more tertiary amine catalysts may also be applied.
Such tertiary amine catalysts are widely used and
include, for instance, bis(2,2'-dimethylamino)ethyl
ether, trimethylamine, triethylamine, triethylenediamine
and dimethylethanolamine. Examples of commercially
available tertiary amine catalysts are those sold under
the trade names NIAX, TEGOAMIN and DABCO (all trade
names) . The catalyst is typically used in an amount in

 the range of from 0.01 to 2.0 php. Preferred amounts of
catalyst are in the range of from 0.05 to 1.0 php.



(d) 0 to 10.0 php, suitably 0 to 3.0 php of a crosslinking agent.

Pol yur et hane catal ysts are known in the art and include many different
conpounds. An extensive |ist of polyurethane catalysts is, for instance,
given in U S. Patent Specification No. 5,011,908. For the purpose of the
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(all trade names). The catalyst i's typically used i'nh an anmpupt in the range
of from 0.01 BRP 2 RPHIARouREs cin dehaintAnde of £EmIYst Welin PR #5fge of
fromO0.05 to dodk pdpitably applied. - 9- The use

known. ~ Pol yt unct HEFAT g yafead S48 oo RS U 8 TR i o

purpose. The formulation. Suitable blowing agents include water,
acetone, (liquid) carbon dioxide, halogenated
hydrocarbons, aliphatic alkanes and alicyclic alkanes.
Due to the ozone depleting effect of the fully
chlorinated, fluorinated alkanes (CFC's) the use of this
type of blowing agent is generally not preferred,
although it is possible to use them within the scope of
the present invention. The halogenated alkanes, wherein
at least one hydrogen atom has not been substituted by a
halogen atom (the so called HCFC's), have no or hardly
any ozone depleting effect and therefore are the
preferred halogenated hydrocarbons to be used in
physically blown foams. A very suitable HCFC type blowing
agent is l-chloro-1l,l-difluorcethane. The use of water as
a {(chemical) blowing agent is also well known. Water
reacts with isocyanate groups according to the well known
NCO/H20 reaction, thereby releasing carbon dioxide which
causes the blowing to occur. The aliphatic and alicyclic
alkanes, finally, were developed as alternative blowing
agents for the CFC's. Examples of such alkanes are n-
pentane and n-hexane (aliphatic) and cyclopentane and
cyclohexane (alicyclic). It will be understood that the
above blowing agents may be used singly or in mixtures of
two or more. Of the blowing agents mentioned, water and



pol yfunctional glycol am ne which is nost frequently used and is also
preferred for use in the present polyol formulation, is diethanolam ne,
often abbreviated as DEOA. If used at all, the crosslinking agent is
applied in anpunts up to 10 php, for exanple up to 4 php or 3.0 php, but
anounts in the range of fromO0.2 to 1.5 php are nost suitably applied.

Bl owi ng agents may al so be added to the poly, qJ formul ation. Suitable

bl owi ng agents include water, acetone (qu d)” carbon di oxi de, hal ogenat ed

hydr ocar bons, & gdiatdiG.al or| natﬁ%ﬂ# Cb@lé@g&dt% pl§he ozone

depl eting ef f ect of the fu | Uor anes” (CFC s) the
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Cype bi ow ng Sidnrd S i BNl RO ARF B A SAhd S REeR T,
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- 10 - polyurethane production. A large variety of such
organosilicone surfactants is commercially available.
Usually, such foam stabiliser is used in an amount of up
to 5% by weight based on the reaction mixture of pquol
reactant and polyisocyanate reactant.

The polyol formulation according to the present
invention is very useful for preparing flexible
polyurethane foams. In order to prepare such flexible
foam the polyol formulation is reacted with a .
polyisocyanate whereby the isocyanate index (i.e. the
equivalence ratio of isocyanate groups to hydroxyl
groups) has a value in the range of from 80 to 120. Very
good results have been obtained by reacting the polyol
formulation and the polyisocyanate in such amounts that
the isocyanate index is in the range of from 85 to 110.

Accordingly, the present invention also relates to
flexible latex-like polyurethane foams obtainable by
foaming a composition comprising a polyol formulation of
the invention and a polyisocyanate component. In case the
polyol formulation used only contains the polymer polyol
and the hydrophilic polyol, catalyst, crosslinking agent,
biowing agent and, if desired or deemed necessary, foam
stabilisers and other auxiliaries, should be added



car bon di oxi de have been found to be particularly suitable as bl ow ng agent
for the purpose of the present invention. O these, water is the nost
preferred. The anobunts wherein the blow ng agents are to be used are those

conventionally applied, i.e. in the range of fromO0.1 to 5 php in case of
water and in the range of fromabout 0.1 to 20 php in case of hal ogenated
hydrocar bons, aliphatic al kanes and alicycli¢ al kanes. I n addition,

ot her well known auxiliaries, such as fl ame retardants, f oam stabilisers
(surfactants)sapdrhtkllgr goneyieapsdybe @oeflul@tgonpsthecpoeyisbtgaharties are

AT ar oo vari b b BRRCkEEn BLrERRE OBk ERLhE PARE L ShRLPRRRpR) 2I0R | O™
Al ' S
ava?{gglg?rbgﬁabmywiiahhtheagpamabblgsentUalmyegrbduaeganpuafeuab&g to 5%
by wei ght basEQnEQihgetﬁ%a%Ei$Ew§h§tHBﬁpPBeHQ%yOl react ant and

act ant. e polyo

‘pol yi socyanate re ormil'ation according to the
present inventpdn8Psteefy-aGsebyl ofop PPipEEFnBoiVeki BFedpéipareabane f oans.

In order to prppapesseeh2bl gzs'wbl eipf @8t BetRre! ye! 100r pulvpt benai s reacted
with a polylsocyagaée mﬂe;e y tge gsocy ngte i,ndex él.e. t he equi val ence
rati o of isocyanat¥9gPBipsiCoPRydPOXFF a? 4Pe? #BSVE value in the range of
from80 to 12Qc) Ver9lgbodlir@sphpsofiazethresatblgsnedpbgferabliyng t he pol yol
formul ati on and tQEaRBE¥E?88¥8§§Ee i n such anobunts that the isocyanate

of from

index is in the range to 110. Accordingly, the present
i nvention al séd) ePateslt8 PhexPBl a rertkarykanpoeyoptehsat f oans obtai nabl e

by foam ng a Q@Vpg§ttEB”1Q9”BhbsbEgaac98§¥9ini9ﬁaué?éh99 ﬁietesabmgention
and a pol yi socyanagte_conponent. In case the polyol fornulation used only
contains the ponPEPApolyol and the hydrophilic polyol, catalyst,

crosslinking agen0.1lbkowsnghpoetit watdr a& thei bkdwingdegert necessary, foam
stabilisers a?g)OBBeang§ikbaﬁgfahtsggukgebgoéggegomposition of an
organosilicone foam stabiliser,
(h) optionally other auxiliaries, and
(i) a polyisocyanate component in such amount that the
isocyanate index is in the range of from 80 to 120.
Of these components, components (a) and (b) are anyhow
present in the polyol formulation of the present
invention, whilst one or more of the components (c) to
{h) may also be present in this polyol formulation. '
Polyisocyanates that may be used are those
conventionally applied in the production of flexible
polyurethane foams. Useful polyisocyanates should contain
at least two isocyanate groups and include both aliphatic '
-usually alkylene- and aromatic di-, tri-, tetra- and
higher isocyanates known in the art to be suitably
applied in the production of flexible polyurethane foams.
Mixtures of two or more of such aliphatic and/or aromatic
polyisocyanates may also be applied. Examples of suitably
polyisocyanates, then, include 2,4-toluene diisocyanate
(2,4-TDI), 2,6-TDI, mixtures of 2,4-TDI and 2,6-~TDI,
1, 5-naphthene diisocyanate, 2,4-methoxyphenyl
diisocyanate, 4,4'~-diphenylmethane diisocyanate (MDI),



separately to the polyol formulation, the polyisocyanate or the reaction
m xture containing both. The conposition fromwhich the foamis eventually
produced, preferably contains the followi ng conponents: (a) 80 to 99.5 pbw
of a polymer polyol as defined above (b) 0.5 to 20 pbw, up to a total of

100 pbw, of a hydr ophilic polyol as defined above (c) 0.01 to 1.0 php
of a tin catalyst, preferably st annous Q?tgate (d) O0to 1.0 php of a
tertiary am ne catalyst (e) 0.2 to 1.5 php of a crosslinking agent,

preferably Rﬁghggeﬁ t81§sBE?aH£t&ﬁt§f3an&Hsthb§ g qagent (g) up

to 5% by wei hf of osition anoSi | 1 cone foam
stabil i ser, (h}pbspyéﬁap|9lé§ﬁeyaaa§¢r|arﬁesdlaﬁahyﬂy 4p5P9P§@@y

conponent in amboagauatet aﬁa Bhs'-dmé&agyanane dmgaénly&merthtah@ range of
from80 to 12 t hes

1 g ent,s ﬁ g % g % aretanyhow
present in th bﬁ?ﬁXFnﬁ Fruffa |0ﬁ Frfﬁ papg, EAEASACYRRATS one or
nore of the c@ppohenbidueng tcl@h¢cyayaahso4bé'pdemeﬂhyﬂﬁzbﬁlsSp@Ion

formul ati on. dl?hggg%hggﬁgﬁga¥gﬁrgg?5cggﬁaurét %@gﬁggconventionally

applied in the tron o
pol yi socyanat BS ¥HB§PNlééﬁtEPhYéﬁoFﬁagﬁtﬁméndsEé¥§ﬁ5?é gfoliye @¥dmMoxe ude

both aliphatigg- uﬁéglel ypahWbeme mpRd &rﬁmﬁ:hﬁedbﬂ pbnylsotcsrtahate%nd hi gher
| socyanat es knog@ gﬂ %é to.be suitab léo gg g t he produycti n of
flexible pol yH+EfnHRE Pﬁa ¢ RREPUFETPORER Yn §°0PesH§ﬁdallﬁﬁét

and/ or ar.omat parpokgi sdicyhrapessemny shsenbéoappki ads beanplfesndl suitably

polyisocyanatsgr$gpﬁ 5hgc%a$?Pga§-é8gugﬁtHggl§ogy§5§te g%th}Dbk, 2,6-TDI,

m xtures of 2 eéne“dr’i socyan
2, 4- net hoxyph@hyrzuaeu §beysﬁ£t as ghe' pqiLpheqyymahansomppgswanéhe@y( MDI ),

good results have been attained with a mixture of 2,4-TDI
and 2,6-TDI in a weight ratio 2,4-TDI:2,6-TDI of about
80:20. This mixture is commercially available as
CARADATE 80 (CARADATE is a trade mark).

The flexible latex-like polyurethane foam according
to the present invention may be produced as a slabstock
foam or as a moulded foamn.

Shaped articles, such as cushions (in e.g. car seats
and upholstered furniture) and moulded mattresses as well
as sound absorbing plates for use in e.g. cars,
comprising the above flexible polyurethane foam also form
part of the present invention. '

The invention will now be further lllustrated by the
following Examples.

‘Example 1
Two polyol formulations were prepared from the

triethanolamine-toluene diisocyanate polyurethane polymer
polyol, Polyol A, of molecular weight 4700, an Fn of 3, a
primary hydroxyl content of 84%, and an ethylene oxide
content of 18 wt%, containing 10% by weight polymer
solids, and the hydrophilic polymer, Polyol B, of



- 12 - 4,4'-Dbi phenyl ene diisocyanate, 3,3'-dinmethoxy-4,4'- biphenylene
dii socyanate, 3,3'-dinethyl-4,4"-biphenyl ene diisocyanate and

3, 3" -di met hyl -4, 4' -di phenyl net hane dii socyanate, 4,4',4"-triphenyl net hane
triisocyanate, 2,4,6-toluene triisocyanate, 4,4'-dinmethyl-2,2",5,5"-

di phenyl net hane tetrai socyanate, polynethyl ene- pol yphenyl ene

pol yi socyanate and m xtures of two or nore these. Polyneric MJ, a

m xture of polyisocyanates with MOl as the 1ain conmponent, may ‘al so be

part cutarl y BIVSRRTEonel BREPUTOON, b KATEDS, b DRInARGIRLALBRYL ¢
the pol yi socy@PREenEoREofBAt . andr angebhyiessl p5idaveonEentapfalA¥E3wi th a

m xture of 2,4-TDho@RApdl ol Dbotiudavebast weaki sSuBsdqubht 2ybbTbhdedi about
80:20. This n1x£ur s commercjall al |l abl.e_as CARQEATE 80 (CARADATE is a
Urade mark). ‘REOTReaR SRPBRharipaz. FFRL pBryEP2ndnEns 8akehccBrarhe Fo the
present inventabalgay WNIPKoHAcetradeanamabsermcWitoaim ostasnausoul ded f oam
Sh d articl h A ' : . Ak h

Furni ture) ardeaseSeaenebe, bfgathlyBry af°beRaRbEL FTCAUT SUPERERIDE ce

in e.g. cars, (TBAPETABnBEORL/ absader nareh| expEpydrehRadE AGAm al so form

part of the pgeseRhnbM4RIHEONDEOA) IHE CANADATENSW bk BRW 961?urther
illustrated by the foklo ol

Wi Ex | es anple 1 . TWO o]
for mil 11 ons YEPEVRPEESr catEREAPRRER: Fhe: FARBI ZAFALLA5HGERBFFsocyanat e
pol yur et hane ablywed pol yebhctPbbybbri, laterslikal polwerghhan&00pama.Fn of

3, a primry hydrexyl -6RBLETE10h 82%%n8"HJoPPo bl BYLAAEOXOHE, the
composition of the foam formulations and the properties
of the resulting latex-like polyurethane foams are listed
in Table I.

Compression Load Deflection (CLD) is a measure for
the stress-strain behaviour of the foam. It is determined
by compressing the entire area of the test specimen. The
pressure (in kPa) required to attain a certain
compression (in %) is the CLD.

From Table I it is clear that the fully water-blown
polyurethane foam has a high density and an excellent
resilience of more than 50%, whilst at the same time
exhibiting a latex-like stress-strain behaviour, i.e. an
soft initial touch -as is illustrated by the low pressure
required to achieve a 5% compression- after which the
support rapidly increases upon further compression, which
is illustrated by the rapidly increasing pressure to
attain from 20 to 70% compression.



content of 18 W% containing 10% by wei ght polynmer solids, and the

hydr ophi li c pol yner,
nol ecul ar wei ght 4700, an Fn of 3, a primary hydroxyl
and an et hyl ene oxi de content of 75w %

Pol yol B, of

Bot h pol yol

content of 9

subsequently bl ended into foam fornulations FF-1 and FF-2 with water,

am ne cat al yst

(NI AX B2; trade nane;

catal yst, an organosilicone surfactant (TE

Gol dschmi dt
i socyanat e,

| at ex-| i ke polryuretharme—foams:

formul ati ons,
of the resulti
Conpr essi on Lg
behavi our of t
the test speci

),

ex VVEég

t

rade nane; e

13

0%

fornul ati ons were

an

., Stannous octoate as the tin
TAB B8681;

“Phgrt, X HEAT,BE LOSOHLothd, RRE® 00 o (e poly,

X

ations were allowed to react to form

conpression (i
wat er - bl own pq
resilience of
| at ex-1i ke str
illustrated by

Fre—composTtion—of—the E’UI ot
io t he foam forBFations and¥Fné properlies
I J | vuret hane foang are listedjin Table I.
a%ﬁ%f&#@%ﬁ is a neasurp for the stfess-strain
he f&MYak 3 s(@hstler mi ned by cofrfriessing the2éntire arep of
nen. pdeyr essiie)(i n kPa) requiged to attalpy a certain
M. 90 1S, Lhe CLD. Fromr Tapref T LT T35 Crepr LTar tne ully
I h ¥ oam has a hi gh dens 9y7§nd an ektel fent
NIAX tBRn(@9h whil st at the sape.ponme exhi potkog a
- ' Vi 0 i.e. an spft,knitial fQu -as is
ﬁaerﬁf%% p%réelcg‘;;%ee ¢gebc'f'dl red to a:hi’%\be a 5% bgmﬁ)gessi on-{ after
whi ch the suppd86&lapirbw) i ncreases upon furth@rl&onpressj®nldwhich ip
ot g1attain fpogp20 to 7P%

illustrated by
conpr essi on.

ﬂﬁ&r&ﬁgﬂl y increasing pressur
CARADATE 80 (pbw)

23.5

23.5

Isocyanate index
Density (kg/m3)
Resilience (%)
CLD (kPa)
5%

20%

40%

60%

90
55.
55

7

70%

91
55
54

.3

o D= O
S 0 W oy ®




97

- 14 - TABLE | Latex-like polyurethane foans

FF-1 FF-2 Polyol fornulation Pol yol A (pbw)

95 Pol yol B (pbw) 3 5 Water (pbw

1.75 1.74 N AX B2 (pbw) 0. 20 0. 20
St annous octoate (pbw) 0. 20 0.20 B8681 (pbw)

0.19 0.19 DEQA (pbw) - 15 = 0.61 0. 60
~ CARADATE 80 (pbw) 23.5 23.5 |socyanate index
90 fiambegsbty (kg/nferr]) 55.7 55.3
- Resilience (9 55 54 CLD (kPa) 5%
0.8 0 9 Analegopsly to Example 1, two furthep polyol 1.7

40% formulations wereluBilised toZpfiepare 08%ex-like
?'25 ) 4pglyuretﬁg%% foams, this time using a ?06% polysty%é%e

polymer polyol. .

Thus together with the hydrophilic polyol, Polycl B
of Example 1, Polyol C a 100% polystyrene polymer polyol
having lOwt?% solids, an average molecular weight of 5500,
a functionality of 3, a primaryv hydroxYl content of 82%
and an ethylene oxide content of 1l4wt%, was utilised to
prepare two polyol formulations.

The polyol formulations were blended with water, a
first amine catalyst (N1AX Al; trade name; ex-Witco), a
second amine catalyst (DABCO 33LV; trade name; ex Air
Products), dibutyltin dilaurate (DABCO T-12; trade name;'
ex Air Products) as tin catalyst, an organosilicone
surfactant (TEGOSTAB B868l; trade name; ex Goldschmidt
AG), diethanolamine (DECA), and CARADATE 80 as the
polyisocyanate, to form the foam formulations FF-3 and

- FF-4 which were then allowed to react to form latex-~like
polyurethane foams. _

Details of the formulations and the resulting foam
properties are given in Table II.



Exanpl e 2 Anal ogously to Exanple 1, two further polyol formulations
were utilised to prepare |atex-1ike poI yuret hane foans, this tinme using a
100% pol ystyrene pol ynmer polyol. Thus together wt h the hydr ophi lic

pol yol, Polyol B of Exanple 1, Polyol C a 100% pol ystyrene pol yner pol yol
havi ng 10wt % sol i ds, an average nol ecul ar wei ght of 5500, a functionality
of 3, a primary hydroxyl content of 82% and Sn et hyl ene oxi de content of
14wt % was utili sed to prepare two pol yol mul at i ons. The pol yol
formul ati ons \f/gW. g¢nded with water, a flrst am ne catal yst (N1AX A1,
trade nane; tco) a second am ne catal yst (DABCO 33LV; trade nane; ex
Air Products),. _dibutyltin dilaurate (DABCO T-12: trade name; ex Air

Products) as ftin catalyst, an organosilicone|sy.fqctant (FHeG@STAB B8681;
trade nane; eg=SotuSTITT UG U e iTarTorame—BECH—am—CARRDATE B0 as
t he pol yi socyjahei¥olt ormukathent oam f or mul afions FF-3 apd FF-4 which were
then allowed to repgiyb® Eo(pbhpt ex-1ike pol yyethane foame - Detgqils of
the formul atijons and ¥ re?ul t; ng foam prop¢rties are gi \ien in Tabl g I1.
Tabl e |1 Polyo FE-3 EE-4 \_
formul ation |wat&sl ypbwl (pbw) 1.956 1.9% Ppl yol B
(pbw) NIAX Al°Z(pbw) 1 0.06 0.06
DABCO 33LV (pbw) 0.01 0.01
DABCO T-12 (pbw) 0.27 0.40
TEGOSTAB B8681 (pbw) 1.2 1.2
DEQA (pbw) 1.07 1.07
CARADATE 80 (pbw) 24.11 24.09
Isocyanate index 110 110
Density (kg/m*) ' 57.6 53.8
Resilience (%) : 65 63
CLD (kPa) _
5% 1.0 1.2
20% | 2.7 2.4
40% 3.9 3.4
60% 7.1 6.0
70% 13.1 10.7




vater (pbw) 1.75 1.75 NIAX Al (pbw)
0. 06

: 0. 06 DABCO 33LV (pbw) 0.01 0. 01 DABCO
T~ 12 (pbw) 0. 27 0. 40 TEGOSTAB B8681 (pbw)
1.2 1.2 DEOA (pbw) ' 1.07 1.07
CARADATE 80 (pbw 24 11 24.09 | socyanate index
11 0 Densi 17 57.6 53.8
ReS|I|ence - " 63 CLD (kPa 5%
=2 ence RN RESE O
40% . 3.4 60% —
7.1 6.0 70% 13.1 10.7
- 17 - C L Acl tMaSt Mlg Pol yol fornul ation
conprising: (a) 80 to 99.5 parts by werght—(pbw) of a pol yner polyo
conprising a base polyol having a nol ecul ar weight in the range of from

2,500 to 6,500, apoRyel agermelatibon comﬁﬁﬂ@iﬁ@nalgty (Fn) of at least 2.0
i spor bed ¢ nofdl 920 30 oA EY R wEonBotaml $5)° FelTe¥EoPREkPE
hydr ophi | i ¢ pol yotohpwising a basé el vol viedyingia m¢¢e¢whge wéightniz, 000
to 5,500, the range of from 2,500 to 6,500, an average nominal
functionality (Fn) of at least 2.0 and a primary
hydroxyl content of at least 40% and a polymer stably
dispersed therein; and, up to a total of 100 pbw,
(b) 0.5 to 20 pbw of a hydrophilic polyol having a
molecular weight in the range of from 2,000 to 5,500,
an ethylene oxide content of at least 40% by weight
and a primary hydroxyl content of at least 50%.
2. Polyol formulation as claimed in claim 1, wherein the .
base polyol has a molecular weight in the range of from
3,000 to 6,000, a Fn in the range of from 2.5 to 6.0, and
a primary hydroxyl content in the range of from 70 to
95%.
3. Polyol formulation as claimed in claim 1 or claim 2,
wherein the base polyol has an ethylene oxide content in
the range of from 5 to 50% by weight.
4. Polyol formulation as claimed in any one of claims 1
to 3, wherein the polymer is polystyrene, SAN copolymer
or the polyurethane polymer obtained as the condensation
product of triethanolamine and toluene diisocyanate.
5. Polyol formulation as claimed in any one of claims 1
to 4, wherein the hydrophilic polymer has a molecular
weight in the range of from 3,000 to 5,000, an ethyleﬁe
oxide content in the range of from 50 to 80% by weight
and a primary hydroxyl content in the range of from 70 to
95%.



an et hyl ene oxide content of at Least 40% by wei ght and a primary

hydr oxyl content of at—teast 50% 2. Polyol fornulation as clainmed in claim

has a nol ecul ar weight in the range of from
ﬂ range of from2.5 to 6.0, and a primary

15 wherein the :
3, 000 to“ﬁm ﬂm‘m ﬂ
hydr oxyl ¢ o

. & range of from70 to 95% 3. Polyol fornulation as
claimed in claiml or claim2, wherein theAfgse pol yol has an et hyl ene
oxide content in the range of from5 to 50% by wei ght. 4. Polyol

formul ati on cl ai i ny,ope of clajns_1.to 3, wherei e.polynmer is

bol yotyrene, S B6hESY Eo AL EREeS 75 PLATndd ' PorsnvPRbopE: RIGHEE {he

condensat i on o odlucwhibéht furthenotempniésead tol uene dii socyanate. 5. Polyo

formul ati on aﬁcpl@j dté“Z?S%?OBE chgégiggt} to 4, wherein the hydrophilic
g |

pol ymer has a nol ecul ar wei n the range of from 3,000 to 5,000, an
et hyl ene oxide cd®@nt in the range of from50 to 80% by wei ght and a

primary hydroryl ®opdé entoiphphefranaeo1inrihdOagenpipreferably

-18 - 6. Polyol‘;orquat'on.as clainmed in anyone of clains 1 to 5, which -
further conpriseS¥EYRY12PH S php of a catal yst: and (d) 0 to 3.0 php
of a crosslinki nPabgol , fprmibatibdy as cHathédnDhacliaim 8, Wbheyelin the
formul ati on i aeds Ln, clal el k N : al.yst
optionally u§§%€+%y%§n%%n%t#g%n$?¥%ﬁgﬁéagﬁgégﬁg g%;é%éa8¥ﬁ §8%$2P8€385
formul ati on &Ll 2medminecFataiy¥stwherein the tin catalyst is stannous

oct oat e. 8. Polyol formulation as claimed in claim 7, wherein the
tin catalyst is stannous octoate.
9. Flexible latex-like polyurethane foam obtainable by
foaming a composition comprising a polyol formulation
according to any one of claims 1 to 8, and a
polyisocyanate component.
10. Shaped article comprising the flexible latex-like
polyurethane foam according to claim 9. '
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9. Flexible latex-like polyurethane f oam obt ai nabl e by foam ng a

‘conposi tion conprising a polyol formulation according to any one of clains
1 to 8, and a polyi socyanate conponent. 10. Shaped article conprising the
flexible |atex-1ike polyurethane foan1accord|ng to claim?9.
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"ABSTRACT

POLYOL FORMULATION FOR PRODUCING LATEX-LIKE FLEXIBLE
POLYURETHANE FOAM

Polyol: formulation comprising:

(a) 80 to 99.5 parts by weight (pbw) of a polymer polyol
comprising a base polyol having a molecular weight in
the range of from 2,500 to 6,500, an average nominal
functionality (Fn) of at least 2.0 and a primary
hydroxyl content of at least 40% and a polymer stably
dispersed therein; and, up to a total of 100 pbw,

(b) 0.5 to 20 pbw of a hydrophilic polyol having a
molecular weight in the range of from 2,000 to 5,500,
an ethylene oxide content of at least 40% by weight
and a primary hydroxyl content of at least 50%.

The formulation may further comprise a catalyst,
preferably including a tin catalyst, and optionally a
crosslinking agent and is very useful for producing
latex-like polyurethane foams. Such foams may be suitably
applied in cushions (in e.g. car seats and upholstered
furniture) or mattresses.
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