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Technical Field

5 The present invention pertains to cold
molded polyurethane foam. More particularly, the
present invention pertains to cold molded polyurethane
foam prepared by reacting a di- or polyisocyanate
component with a polyol component comprising, in

10 substantial part, one or more
polyoxypropylene/polyoxyethylene random copolymer
polyols having a primary hydroxyl content of less than
50 mol percent and an unsaturation of less than about
0.02 meqg/g polyol.

15 . Background Art

Polyurethane flexible foams are well known
commercial products with a myriad of uses. The
majority of such polyurethane flexible foams may be
roughly divided into three art-recognized divisions:

20 free rise slab foam; hot molded foam; and cold molded
foam. In addition, each of these broad categories may
be further subdivided into one-shot foams and
prepolymer foams.

Slab-stock foam is unsuitable for
25 applications such as contoured seating cushions,
particularly automotive seating, arm rests, head
rests, vehicle dashboards, and the like. For these
applications, molded polyurethane foam must be



25 applications such as contoured seating cushions, particularly
autonotive seating, armrests, head rests, vehicle dashboards, and the

| i ke. For these applications, nolded pol yurethane foam nust be WO

97/ 23530 PCT/EP96/05709 2- utilized.
Due to the %b}ﬁi’sg%ci es of the hot nol ded foam process,
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Pacific Rm In cold nolding, the reactive polyurethane formulation is
introduced into a nold, generally at nodest+ el evated tenperature, for
exanpl e 150[err]F (66[err]C), and denolded after a curing 10 cycl e of
only about 2 to 5 mnutes, without in-nold oven cure. Follow ng denol d,
cell opening is actoidplzegshed by crushing, or the cell opening nmay be done
in the nold through use of tined pressure release (TPR) or tinmed partia
pressured rel ease (TPPR), or conbi nations of these techniques with
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foam process, cold molded polyurethane foam has

largely supplanted hot molded foam in the United

5 States, although hot molding is still widely practiced
in Europe and the Pacific Rim. 1In cold molding, the
reactive polyurethane formulation is introduced into a
mold, generally at modestly elevated temperature, for
example 150°F (66°C), and demolded after a curing

10 cycle of only about 2 to 5 minutes, without in-mold
oven cure. Following demold, cell opening is
accomplished by crushing, or the cell opening may be
done in the mold through use of timed pressure release
{TPR} or timed partial pressured release (TPPR), or

15 combinations of these technigues with modest mechani-
cal crushing. The foam is generally then cured at
elevated temperature. The cold molding process
enables rapid production with a limited number of
molds; largely obviates the potential of burns due to

20 the lower mold temperature; and uses substantially
less raw materials due to a much smaller amount of
foam exuding from the mold vents, which are also
typically much smaller than those employed in hot
molding.

25 However, the benefits of cold molding are
partially offset by increases in the cost of the foam
formulation ingredients. The isocyanate and polyol
components must react in a short time to provide high
productivity in cold molding. One method of providing

30 short reaction times in the cold molding process is to
employ isocyanate terminated prepolymers in which a
substantial portion of total polyol is essentially
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scrap rate, which may be offset by higher raw material
5 costs in some instances. Many foam producers continue
to specify one-shot systems, however.

In one-shot systems, in order to achieve the
necessary reactivity of the isocyanate and polyol
components, it has been necessary to émploy polyoxy-

10 alkylene polyols having a high primary hydroxyl
content, for example greater than 70 mol percent and
generally greater than 80 mol percent, whether used as
such, or as the continuous phase of a polymer polyol
component. The high primary hydroxyl content is

15 necessary to provide rapid cure through reaction with
the isocyanate component. Use of low primary hydroxyl
polyols leads to foam collapse in cold molded foams.
When the polyether polyol of the polyol component or
the base polyol of a polymer polyol portion of the

20 polyol component are prepared by base catalyzed
oxyalkylation, providing a high primary hydroxyl
content merely involves capping a predominantly
polyoxypropylene polyocl with oxyethylene moieties by
introduction of ethylene oxide alone during the last

25 stage of the oxyalkylation. By employing approximately
15-25 weight percent ethylene oxide based on the total
polyol weight in the capping phase of the
oxyalkylation, primary hydroxyl contents of from 70
mol percent to in excess of 90 mol percent may be

30 obtained. However, the high proportion of relatively
hydrophilic terminal polyoxyethylene moieties can
adversely affect foam properties, particularly humid
aged compression set and wet set.
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into allyl alcohol and the subsequent oxypropylation
of this monofunctional species. Measurement of
unsaturation is generally considered reflective of the
monol content of the polyoxyalkylene polyol product.
10 With double metal cyanide complex catalysis,
unsaturations in the range of 0.017 to 0.020 meq/g
were achieved, as compared to normal, base-catalyzed
unsaturations in the range of 0.035 to 0.12 meq/q,
measured in accordance with ASTM D-2849-69 "Testing
15 Urethane Foam Polyol Raw Materials.” The latter value
reflects a concentration of monol of from 40 mol
percent to in excess of 50 mol percent, as a result of
which the measured, actual functionality of the polyol
is considerably lower than the theoretical, or
20 "nominal* functionality which is the same as the
initiator functionality. However, despite the
advantages of double metal cyanide complex catalysts
in lowering unsaturation and monol content, the
cost/activity ratio of such catalysts coupled with the
25 necessity to purify the polyol product to eliminate
the difficulty removable catalyst residues prevented
- successful commercialization. Improvement in catalyst
activity, as illustrated by U.S. Patent No. 5,158,992,
heightened prospects of commercialization, as well as
30 providing yet lower unsaturation, in the range of
0.015 to 0.018 meqg/g. However, removal of catalyst
residues still posed a problem.

Most recently, however, the ARCO Chemical
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percent, as a resul énothe range of 0.003 to 0.007 meq/g. The use of
5 lower levels of catalysts coupled with higher
polyoxyalkylation rates and the use of simple
filtration to remove catalyst residues has resulted in
commercialization of double metal cyanide complex-—
catalyzed polyoxypropylene and random
10 polyoxypropylene/polyoxyethylene copoiymer polyols.

However, in order to prepare double metal
cyanide complex-catalyzed polyols having high primary
hydroxyl content, it has thus far been found necessary
to prepare the high primary hydroxyl polyoxyethylene

15 cap in the presence of traditional basic catalysts
such as potassium hydroxide. Following initial
preparation of an all propylene oxide-derived polyol
or a random propylene oxide/ethylene oxide-derived
polyol by double metal cyanide-complex catalysis,

20 basic catalyst is added which destroys, deactivates,
or denatures the double metal cyanide catalyst and
provides the requisite basic catalyst level necessary
for oxyethylene group capping. The polyol product
must then be treated to remove basic catalyst residues

25 in the conventional manner.

The process just described is wasteful of
double metal cyanide complex, which, if not denatured,
can sometimes be reused, and further requires conven-
tional polyol finishing steps to remove basic

30 catalyst, adding to processing time and expense. If
ethylene oxide addition is attempted with double metal
cyanide complex catalysts without addition of basic
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of obtained. Thus, the benefits of using double metal
5 cyanide complex-catalyzed polyols in formulations
requiring high primary hydroxyl content polyols have
not been realized.

Summary Of The Invention

It has now been surprisingly discovered that
10 cold molded flexible polyurethane foams may be
prepared in a one-shot process without employing a
high primary hydroxyl polyol component, provided that
a substantial majority of the polyol component
comprises one or more polyoxypropylene/polyoxyethylene
15 random copolymers having a primary hydroxyl content of
less than about 50 mol percent and an unsaturation of
less than 0.02 meg/g. Such polyols have unexpectedly
been found to be able to produce good quality
polyurethane foams despite their low primary hydroxyl
20 content, whereas base-catalyzed polyol having similar,
low primary hydroxyl content result in foam collapse.

Description of Preferred Embodiments

The polyoxyalkylene polyols useful in the
subject invention are essentially random polyoxypro-
25 pylene/polyoxyethylene copolymer polyols which may
have primary hydroxyl contents of less than about 50
mol percent, generally less than about 40 mol percent,
for example in the range of about 20 to 35 mol
percent, and unsaturations of less than about 0.020
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polyols of Ject invention may be prepared by

any method of catalysis which results in the above

ranges of primary hydroxyl content and unsaturation.

However, it is preferable to employ double metal

cyanide complex catalysts such as those disclosed in

10 U.S. Patent No. 5,158,922 and particularly U.S. Patent

No. 5,470,813.

The polyols of the subject invention are
prepared by oxyalkylating a suitably hydric initiator
molecule with propylene oxide alone, a mixture of

15 propylene oxide and a higher alkylene oxide such as
1,2- or 2,3-butyléne oxide, or a mixture of any of the
foregoing alkylene oxides with ethylene oxide. The
composition of the alkylene oxide feed may change
during the course of oxyalkylation to produce a

20 variety of random and block/random polyol
configurations. For example, initial oxyalkylation
may be performed exclusively with propylene oxide
following which a mixture containing both propylene
oxide and ethylene oxide is employed. The resulting

25 polycl would, in such case, contain an internal
polyoxypropylene block and an external random
polyoxypropylene/polyoxyethylene block.

In the case where low unsaturation-
producing, non-double metal cyanide complex catalysts
30 are utilized, an initial oxyalkylation with propylene
oxide or a mixture of propylene oxide and ethylene
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polyol containing a considerable amount of random

5 oxypropylene/oxyethylene end caps and a small
proportion of polyoxyethylene end caps such that the
total primary hydroxyl content is less than 50 mol
percent. Such polyols are considered "random*
polyoxypropylene/polyoxyethylene polyols as defined

10 herein due to the relatively small amount of
polyoxyethylene end caps and limited primary hydroxyl
content resulting therefrom.

However, it is preferable to employ double
metal cyanide complex catalysts. When employing such
15 catalysts, it has been found that the induction period
associated with such catalysts can be minimized when
oligomeric oxyalkylated initiator molecules are
utilized in lieu of low molecular weight *"monomeric®
initiator molecules. Such oligomeric initiator
20 molecules may be prepared by oxyalkylating a
traditional "monomeric" initiator molecule with one or
more alkylene oxides to prepare a homopolymeric, or
block, random, or block/random oligomer having an
eguivalent weight of from about 100 Da to about 1000
25 Da, preferably 200 Da to 500 Da. As such oligomers
are-normally prepared by traditional base catalysis,
the alkylene oxides used may include ethylene oxide,
propylene oxide, higher alkylene oxides such as 1,2-
and 2,3-butylene oxide, styrene oxide, C;-C,; a~olefin
30 oxides, and mixtures thereof. Ethylene oxide,
mixtures of propylene oxide and ethylene oxide, and
particularly propylene oxide alone, are preferred.



been found to be able to produce good quality pol yurethane foans despite
their low primary hydroxyl 20 content, whereas base-catal yzed pol yol
having simlar, low primary hydroxyl content result in foam coll apse.
Description of Preferred Enbodi ments The pol yoxyal kyl ene pol yol s useful in
the subject | wimeiisssy are essentially random pol yoxypro- 25 perEpesnsioo

pyl ene/ pol yoxyet hyl ene copol yner pol yols which may have primary hydroxyl
contents of |ess than about 50 nol percent, generally |ess than about 40
nol percent, for exanple in the range of about 20 to 35 nol percent, and
unsaturations of |ess than about 0.020 W 97/ 23530

PCT/ EP96/ 05709 -7- neq/g, preferably less than 0.015 neq/g, nore preferably

| ess than 0.010 neq/g, and particularly about 0.007 nmeq/g or |ess. The

pol yoxyal kyl ene, |ow primary BydFaRle Bronomesics) dnitiakers miich mawdstion

may be prepared by amedreshedchf fentekysileyddtion,r pavtisulsripaalowon-

Tt e s e

cyanide complex catalysts, preferably in the form of

5 oxyalkylated oligomers, include but are not limited
to, ethylene glycol, diethylene glycol, triethylene
glycol, propylene glycol, dipropylene glycol,
tripropylene glycol, neopentyl glycol, glycerine,
trimethylolpropane, trimethylolethane,

10 pentaerythritol, a-methylglucoside, sorbitol,
mannitol, hydroxymethylglucoside, hydroxy-
propylglucoside, sucrose, N,N,N’,N’-tetrakis{2-
hydroxyethyl or 2-hydroxypropyl]ethylene diamine, 1,4-
cyclohexanediol, cyclohexanedimethanol, hydroquinone,

15 resorcinol, and the like. The initiator functionality
is preferably from 2 to 8 or more, more preferably 2
to 6, and most preferably in the range of 2 to 4.
Mixtures of monomeric initiators or their oxyalkylated
oligomers may be used as well. Particularly preferred

20 as the low primary hydroxyl polyols are glycerine
initiated polyoxyalkylene polyols prepared by
oxyalkylating glycerine or an oxypropylated glycerine
initiator with a 1:3 to 3:1 mixture of propylene oxide
and ethylene oxide. The polyols preferably have

25 hydroxyl numbers ranging from 20 to about 60, more
preferably 25 to 56, and most preferably about 25 to

— 35.

The polyol component preferably comprises
one or more low primary hydroxyl, low unsaturation
30 polyols without any additional high primary hydroxyl
polyol. However, up to about 40 weight percent of the
polyol component, preferably up to about 30 weight
percent, exclusive of chain extenders and/or cross-
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greater than 70 mol percent primary hydroxyl content.
The polycl component as a whole, exclusive of chain
extenders and/or cross-linkers, should have a nominal
functionality of between about 2.2 and 6, preferably
between 2.2 and 4, and most preferably in the range of
2.8 to 3.5.

The polycl component may contain a polymer
pelyol or polymer-modified polyol. Polymer polyols
are dispersions of vinyl polymer in a polyoxyalkylene
base polyocl, while polymer-modified polyols are
dispersions of non-vinyl solids, generally isocyanate-
derived solids, in a polyoxyalkylene base polyol.

Both polymer polyols, for example polyol dispersions
of acrylonitrile/styrene particles, and polymer-
modified polyols, for example PIPA and PHD polyols,
are well known to those skilled in the art.

Preferably, such polymer polyols and
polymer-modified polyols are prepared from low
unsaturation polyoxyalkylene base polyols, preferably
low unsaturation, low primary hydroxyl base polyols.
The polymer polyols and polymer-modified polyols may
have solids contents of from 5 to 50 weight percent,
preferably 10 to about 45 weight percent. The amount
of polymer polyol or polymer-modified polycl contained
in the polyol component is such as to provide a total
solids, based on the weight of total polyol component
less chain extender and/or cross-linker, of from 0 to
25 weight percent, preferably 1 to 20 weight percent,
and most preferably 5 to 15 weight percent.
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traditional "nononérnctiomalitites afoltavul(e primavyeaminergmoupl K¢l ene oxi des
to prepare a RonMOpebySBiéfed Honofunctional) and having a molecular
weight of less than about 300 Da. Non-limiting
examples include ethylene glycol, diethylene glycol,
propylene glycol, dipropylene glycol, tripropylene
glycol, monoethanolamine, toluene diamine, and the
10 electronically and sterically *"hindered" aromatic
amines such as the various ar-alkylated toluene
diamines aﬁd methylenedianilines and substituted
aromatic amines such as 4,4‘-methylenebis{ortho-
chloroaniline) (MOCA). Aliphatic glycol and mono- and
15 dialkanolamine chain extenders are preferred.

Cross-linkers are nominally trifunctional or
higher functionality molecules having molecular
weights less than about 300 Da. Examples are
glycerine, triethanolamine, and diethanolamine, the

20 latter particularly preferred. Chain extenders and
cross-linkers are used in conventional amounts, for
example 5 parts or less based on 100 parts polyol
component.

A foam stabilizing surfactant is generally
25 necessary. Suitable surfactants are well known to
those skilled in the art, and are available from Air
Products, OSi, Wacker-Chemie, and Goldschmidt A.G.

A blowing agent is necessary. The blowing
agent may be of the physical or reactive type.
30 Physical blowing agents include lower alkanes,
hydroflucorocarbons, perfluorocarbons, and the like.
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PCT/ EP96/ 05709 -9- Suitable "nononeric" initjators which nmay be used as
such for oxyal kylation, particularly with non- netal cyani de conpl ex
catal ysts, or with double netal cyanide conplex catalysts, preferably in
the formof 5 oeua¢kqfruanbcdﬂh@a@eare aDsbUGe Bl HUte sRet nbtMited to,

i propyl ene g yeol PEETTRGE el 88 enlvirBhtnERl, dhdisa P BBk sERFed )
trinethylolpropaneleW1nEquﬁnﬁseﬁw&nGeaaﬁzvephmmw&ngﬂdyemtslsuch as
[err]-methyl gl ucosyal€er S 19lquid carbon dioxide, a physical blowing
5 agent. The latter may be introduced into the foam mix
head as a liquid. However, water is most preferred,
in amounts of from about 1.5 to about 5 parts by
weight relative to 100 parts polyol, preferably 2.5 to
about 4 parts by weight on the same basis. Mixtures
10 of physical and reactive blowing agents, for example
water and one or more lower alkanes, or water and
carbon dioxide, may also be used.

The isocyanate component may contain one or
more di- or polyisocyanates or modified isocyanates.
15 Non-limiting examples of suitable di- and polyisocyan-
ates include 2,4- and 2,6-toluenediisocyanates,
generally as a mixture of these isomers (TDI); 2,2'-
2,4’-, and 4,4’'-methylenediphenylene diisocyanates,
generally as a mixture containing the 4,4'-isomer in
20 major part (MPI); and polymethylene polyphenylene
polyisocyanates prepared by the phosgenation of
mixtures of predominately two to five ring
condensation products of formaldehyde and aniline.
Mixtures of such isocyanates are also suitable.

25 Modified isocyanates are well known to those
skilled in the art, and include urea-, urethane-,
carbo-diimide~, allophanate-, uretonimine-,
isocyanurate-, uretdione- and other modified
isocyanates. Such isocyanates are prepared by

30 reaction of a stoichiometric excess of isocyanate with
an isocyanate reactive compound, for example a
monomeric or oligomeric glycol to form urethane-



manni tol , hydroxymet hyl gl ucosi de, hydroxy- propyl gl ucosi de, sucrose,

N, NN , N -tetrakis[2- hydroxyethyl or 2-hydroxypropyllethylene diamne, 1,4-
cycl ohexanedi ol , cycl ohexanedi net hanol , hydroqui none, 15 resorcinol, and
tthe like. The initiator functionality is preferably from2 to 8 or nore,
nore preferaiowr2see 6, and nost preferably in the range ofpch/iirosdsros

M xtures of nononeric initiators or their oxyal kyl ated ol i goners may-be
used as well. Particularly preferred 20 as the low prinmary hydroxyl

pol yol s are glycerine initiated pol yoxyal kyl ene pol yols prepared by
oxyal kyl ating gl ycerine or an oxypropylated-glycerine initiator with a 1:3
to 3:1 mxture of propyl ene oxide and et hyl ene oxi de. The polyols

pref erably have 25 . hydroxyl nunbers rang%%? from20 to about 60, nore
preferably 25 to SBQd%§EF4ni§éﬁMQQF§F§bP§ % or, § Akpming,£opEPEH)|

conponent pr ef er abliyesangdifiesl dsecyanaees, | o ¥ i redot ondogxrhe | ow
unsaturation 30 ' t d 't'Bpg!. | rimary hydroxyl
pol yol . However, u%gé%?%tg%%%.%%mé?gég‘?pg*p%n o’f;%%{ebrg&ryol conmponent,
preferably up to abbimexieatdioght Meddéied iseeyanakesfarehgommerceatiy s
and/ or cross-5 available. Preferred are urethane modified
isocyanates and carbodiimide modified isocyanates.

The isocyanate component most preferably
comprises TDI, MDI, or a mixture of TDI and MDI. The
isocyanate component is supplied in an amount

10 effective to provide an isocyanate index of from about
70 to about 130, preferably 90 to 115, and most
preferably 95 to 105.

One or more catalysts are generally
necessary. While both tin and amine-type catalysts

15 may be used, it has been found that the subject
formulations may be prepared in the absence of metal
catalysts while still obtaining acceptable demold
times of 5 minutes or less. Suitable metal catalysts ~
are well known to those skilled in the art.

20 Particularly preferred are tin catalysts such as
stannous octoate, dibutyltin dilaurate, and dibutyltin
diacetate. 2Amine catalysts are preferred. Suitable
amine catalysts are well known to those skilled in the
art, and include bis(2-dimethylaminoethyl)ether and

25 triethylene_diamine.

Having generally described this invention, a
further understanding can be obtained by reference to
certain specific examples which are provided herein
for purposes of illustration only and are not intended

30 to be limiting unless otherwise specified.



WO 97/ 23530 PCT/ EP9/ G679 - 10-
linkers, if any, may be a conventional or |ow unsaturation, high primary
hydr 6xyl polyol. By "high primry hydroxyl" polyol is meant a pol yol having

greater than 70 nol percent primary hydroxyl content. 5 The pol yol
conponent ago@¥8sl €, exclusive of chain extenders and/or pebassodedgkers,
shoul d have a nom nal functionality of between about 2.2 an preferably

between 2.2 and 4, and nost preferably in the range of 2.8 to 3.5. 10

The pol yol conponent nmay contain a pol yner polyol or polyner-nodified

pol yol . Pol ymer polyols are dispersions of-iai nyl polynmer in a

pol yoxyal kyl ene base polyol, while polyner-nodified polyols are di spersions
of non-vinyl solids, generally i socyanate- 15 derived solids, in a

pol yoxyal kyl ene agag od CoB@lh Biambielo} Yol s, for exanpl e pol yol

di spersions of acry onrtrile styrene particles, and polyner- nodified

pol yols, for exanple Pl PA and PHD pol yols, are well known to those skilled

In the art. Onéxshet a;bxbwux%&ianeo lEWER £82hYDAGicHY as
pol ymer” ggld'sf ! edggg KBESACLE PABPE PUdLO el ed 520 REL" SR P UG kY ene
polyurethane foams by introducing the foam formulation
5 into a mold and foaming. Each foam formulation and
the corresponding foam was separately prepared using
the following procedure.

All of the above materials (except the iso-

cyanate)} were introduced into a mixing vessel and

10 mixed at about 4,000 rpm for about 55 seconds. After
mixing was stopped, isocyanate was quickly added and
mixing was restarted and continued for about another 5
seconds. After mixing was stopped, the contents of
the mixing vessel were immediately poured into a self-~

15 contained, air bag closure, aluminum mold 381 x 381 x
127mm (15*x15%x5") at a mold temperature of 71°C
{160°F). A conventional mold release agent was used.
The lid of the mold was immediately closed and latched
and the air bag was inflated to quickly seal the mold.

20 The foaming mixture in the mold was allowed to foam
and fill the mold. The mold was fitted with 1.6mm
{(1/16") vents on all four corners and some foam
extruded through these vents thereby expelling the air
in the mold. The foam was allowed to set in the mold

25 for 5 minutes -- until cured enough to allow

' demolding. After setting, the air bag was deflated to
relieve pressure in the mold and to allow mold
declamping. The resulting polyurethane foam molded
part was removed, crushed by passing it through

30 crushing rollers (90%) to open the foam cells.

In Example 1, both the polyoxyalkylene



| ow unsaturation, |low primary hydroxyl base polyols. The polyner polyols
and pol yner-nodi fied polyols may 25 have solids contents of fromb5 to 50
wei ght percent, preferably 10 to about 45 weight percent. The anount of

pol ynmer polyol or polyner-nodified polyol contained in the polyol conponent
is such as t WQ7@3¥$3de a total solids, based on the wei ght OPCTERIG0576%] yol

conponent 30 | ess chai n extender and/or cross-linker, of fromO to 25
wei ght percent, preferably 1 to 20 wei ght percent, and nost preferably 5 to
15 wei ght percent. WO 97/ 23530

PCT/ EP96/ 05709 -11- Chain extenders and/or c¢i¥ss-1inkers may be used when
desired. Chain extenders include hydroxyl and am ne functi onal nnlecules

with nominal functionalities of two (a primary am_ne group is
consi der ed nonof unadlyed RsaWelhad® nghe bﬂﬂ%(ﬂﬂléﬁ"’lv\ﬂfgﬁ?eofol%’s‘?*man about

300 Dia _NonI i rr} ti :.Qééiﬁpls@.?réﬂé}’a@ﬁymrmﬂﬁlél Qio)lﬁ.@b poiLgihdy | oy ycol
B o oPh e, Y GEaPhEselon (1O P ol Bhbenrigesng
sterically "h|nderexhztmamndtpglyoxypropylene/polyoxyethylene random

5 copolymer polyols having a total of 20% random
oxyethylene moieties, a primary hydroxyl content of 30
mol percent, and a hydroxyl number of 35. The
hydroxyl oumber of the polymer polyol is c.a. 20. In
Comparative Example 1, a glycerine-initiated base-

10 catalyzed polyol having an unsaturation of about 0.035
meq/g, containing 19.5 weight percent oxyethylene
moieties as a cap and having 88 mol percent primary
hydroxyl content is used. The same polyol is used as
the base polyol for the polymer polyol, which contains

15 43 weight percent styrenefacrylonitrile solids and has
a hydroxyl number of 20. The amount of polymer polyol
in the two formulations are adjusted to provide the
same solids content.



am nes such as the various ar-al kyl ated tol uene di am nes and

net hyl enedi ani | i nes and substituted aronati c am nes such as

4, 4" - met hyl enebi s(ortho- chloroaniline) (MOCA). Aliphatic glycol and nono-
and 15 di al kanol am ne chain extenders are preferred. Cross-linkers are
nomnally t '%ﬂgﬁ | onal or higher functionality nolecul es &kggﬁ ecul ar
wei ght s Ies‘gb an“about 300 Da. Exanples are glycerine, trPiEZt ano:%gm ne,
and di et hanol am ne, the 20 | atter particularly preferred. Chain
extenders and cross-linkers are used in conventional anounts, for exanple 5
parts or |ess based on 100 parts polyol co gnent . A foam stabilizing
surfactant is generally 25 necessary. Suitable surfactants are well
known to those skilled in the art, and are available fromAir Products,

OSi, Wacker-Chem e, and Goldschmdt A.G A blow ng agent is necessary. The ,
bl owi ng agent may be of the physical or gigﬁiégf type. 30 Physi cal

bl owi ng agents include | ower al kanes, hy ocar bons, perfluorocarbons,
and the |ike. S e —— —

PCT/ EP96/ 05709

5 Low Primary OH, Low Unsat. Polyol® - 72.2

I Low Primary OH, Low Unsat. Polymer Polyot* - 27.8

Water 3.00 3.00

Diethanolamine 1.00 1.00

NIAX® A-1 Catalyst (OSi Specialties, Inc.) 0.10 Q.10

10 NIAX® A-33 Catalyst (OSi Specialties, Inc.) 0.50 0.50
L_Y 10,515 Silicone Surfactant (OSi Specialties) 1.00 1.00 J
TDI/MDI (80/20) Isocyanate Index 100 100 ﬂ
JL Foam Ouality: Good Good "

! Glycerine started, KOH catalyzed, 35 OH polyol with approximately 19.5% EO
15 (cap) and 88% primary OH.

: 43% solids S/AN polymer polyol based on the polyol described in note 1, OH
number ~ 20,

Glycerine started, double metal cyanide complex-catalyzed, 35 OH polyol with
approximately 18% random EO and 30% primary OH. EO was mixed-fed with
20 PO at a ratio of (47/53). The polyol is not refined to remove residual catalyst.

4 40% solids S/AN polymer polyol having a base polyol similar to that of note 3.

The results displayed in Table 1 indicate
that the low primary hydroxyl, low unsaturation
polyols of the subject invention unexpectedly are

25 capable of producing good quality polyurethane foams.
This result is especially surprising since the low
primary hydroxyl polyols have only about one third the
primary hydroxyl content of the conventional high



-12- Chl orofl uorocarbons are al so useful but are not preferred due to
envi ronnental concerns. Preferred bl owi ng agents are reactive bl ow ng
agent's such as water, and liquid carbon dioxide, a physical blowi ng 5
agent. The latter may be introduced into the foam m x head as a |iquid.
However, wat ggoosnadgst Preferred, in amounts of from about Pcympesusmesut S
parts by weight relative to 100 parts polyol, preferably 2.5 to about 4
parts by weight on the sane basis. M xtures 10 of physical and reactive
bl owi ng agents, for exanple water and one or nore | ower al kanes, or water
and carbon dioxide, may al so be used. The isocymanate conponent may contain
one or nore di- or polyisocyanates or nodified isocyanates. 15
Non-limting exanples of suitable di- and polyisocyan- ates include 2,4-

and 2, 6-tol uenedi i sogyaﬂaifsxaywnquamsa et pted@éeahesaamxerg&od
(TDl); 2,2'-, 2,4 -, g%ﬁ% tJE@ﬁ”E%H%§§§§M eagmgiasg nat es, generally

as a nlxture contalnFHS I'soner (NDI) and

pol ynmet hyl ene pol yphenyl ene polylsocyanates prepared by the phosgenati on of
m xtures of predom ng 7o (2 Grivd Behrmfip@@nsati on products of

f or mal dehyde and ani TTne ' 'SOCyanates are al so suitable.

Polyurethane foams were prepared in a manner

5 similar to Example 1 and Comparative Example C1 but
employing TDI alone as the isocyanate. The
formulations are presented in Table 2 below. As with
the previous examples, the low primary hydroxyl, low
unsaturation polyols produced a stable, good guality,

10 foam despite the greatly disparate primary hydroxyl
content.

P
FOAM FORMULATION _____
| High Primary OH Polyol! 74.10 -
15 igh Primary OH Polymer Polyof® 22;9 -
Low Primary OH, Low Unsat. Polyol’ - 2
Low Primary OH, Low Unsat. Polymer Polyol* - 27.8
l Water 3.5 3.5
NIAX® A-1 Catalyst 0.1 0.1
20 NIAX® A-33 Catalyst 0.4 0.4 |
Y-10,515 Silicone Surfactant 1.5 L5
TDI Isocyanate Index ' 100 100
! Glycerine started, KOH catalyzed, 35 OH polyol with approximately 19.5% EO
(cap) and 88% primary OH.
25 2 43% solids S/AN polymer polyol based on the polyol described in note 1, OH
aumber ~ 20.

3 Glycerine started, double metat cyanide complex-catalyzed, 35 OH polyol with



25 Modi fied i socyanates are well known to those skilled in the
art, and include urea-, urethane-, carbo-diimde-, allophanate-,

uretoni mne-, isocyanurate-, uretdione- and other nodified isocyanates.
Such isocyanates are prepared by 30 reaction of a stoichionetric excess
of isocyanqbs,w%kg)an i socyanate reactive conpound, for exgqRipgek7edONONeEric
or oligoneric glycol to form urethane- WO 97/ 23530

PCT/ EP96/ 05709 -13- nodified i socyanates or water or a diamne to form
urea-nodi fied i socyanates, or by reaction of the isocyanate with itself by
dimerization or trinerization. Mdified isqpganates are commercially 5
avail able. Preferred are urethane nodified isocyanates and carbodiim de
nodi fied i socyanates. The isocyanate conponent nost preferably conprises

TDI, MDI, or a m Xtureaphoxihkely? 8% Mallom ED Snd 309 oAk OHC BORRR Gitled b3 widPP! i €d.

in an anount 10  ef f e@bia¥£rati® of AN3)I TrPPblyobin BAAERIS 10 oA r&fdudl tRLgbOUt 70
to about 130, preferably 90 to 115, and nggf preferably 95 to 105.

¢ 40% solids S/AN polymer polyol having a base polyol similar to that of note 3.

5 Foam formulations were prepared as in
Example 1 and Comparative Example Cl, but the high
primary hydroxyl, high unsaturation, conventionally
base-catalyzed polyol was replaced with a
conventionally base-catalyzed, high unsaturation 20%

10 oxyethylene-containing polyol having approximately
17.5 weight percent internal oxyethylene moieties,
2.5% as a cap, and having a 43% primary hydroxyl
content. The formulations are presented in Table 3.

15 | FOAMFORMULATION _ | oo
Low Primary OH, Low Unsat. Polyof’ 722 i
Low Primary OH, Low Unsat. Polymer Polyol* 27.8 27.8
Low Primary OH, High Unsat. Polyol* : 722
Water 3,50 3.50
20 | Diethanolamine 1.50 150 |
| Maxe Al 0.08 0.08 _
NIAX® A-33 0.45 0.45
| ¥-10,366 Sucfactant (OSi Specialties) 1.00 1.00
$0/20 TDUMDY, Isocyanate Index 100 100
25 Obsecvations Good Quality |  Towl
Foam Collapse




One or nore catal ysts are generally necessary. Wile both tin and

am ne-type catal ysts 15 may be used, it has been found that the subject
formil ati ons may be prepared in the absence of nmetal catal ysts while stil
abt ai ni ng acceptable denold tinmes of 5 mnutes or |ess. Suitable netal
catal ysts ar avgmissienown to those skilled in the art. 20 ParEpswswsl y
preferred are tin catal ysts such as stannous octoate, dibutyltin dilaurate,
and dibutyltin diacetate. Anm ne catal ysts are preferred. Suitable am ne
catal ysts are well known to those skilled- nethe art, and include

bi s(2-di nmet hyl am noet hyl ) et her and 25 triethyl ene di am ne. Fbvin?

general |y describeld t hi4% solidsi¥/ANpolyzes palydh based omithe Dolziel diessgbeddamnese 10BHai ned
by reference to certain specific exanples which are provided herein for
purposes of illustrati owmbtrl-y28nd are not intended 30 to be limting

unl ess ot herw se specified. W97/ 23530

PCT/ EP96/ 05709 - 14- Exdiyrernelstasied, doublp metat ¢yoridsamplsixecatalyzedds QH golyol
pol yur et hane foam formul ati ons as

with approximately 20% random EO and 30% primary OH. EO was mixed-
S fed with PO at a ratio of (47/53). The polyol is not refined to remove residual
catalyst.
s Base-catalysed, high unsaturation 20% oxyethylene-containing polyo! having
approximately 17.5 weight percent internal oxyethyiehe moieties, 2.5%
oxyethylene moieties as a cap, and having 43% primary hydroxyi content.
10
The foam prepared from the base-catalyzed,
high unsaturation, low primary hydroxyl polyol col-
lapsed. Polyethexr polyols having high unsaturation and
low primary hydroxyl content are not suitable for

15 preparing cold-molded flexible polyurethane foam.

Having now fully described the invention, it
will be apparent to one of ordinary skill in the art
that many changes and modifications can be made thereto

20 without departing from the spirit or scope of the

invention as set forth herein.



presented in Table 1 were used to prepare cold nol ded pol yuret hane foans by
I ntroducing the foamfornulation 5 into a nold and foam ng. Each foam
formil ati on and the correspondi ng foam was separately prepared using the
f.ol | owi ng procedure. Al of the above materials (except the iso- cyanate)
were i ntrodye9dzisi © a m xi ng vessel and 10 m xed at aboigtreboéb¥los pm f or
about 55 seconds. After m xi ng was stopped, isocyanate was qui ckly added
and m xing was restarted and conti nued for about another 5 seconds. After
m xi ng was stopped, the contents of the mi xi ng vessel _were_ imediately
poured into a self- 15 contained, air bagllosure, alum numnold 381 x
381 x 127mm (| 5"x15"x5") at a nold tenperature of 71[elmm mgml]lﬁm A
conventional nold rel ease agent was used. The lid of t
i medi ately cl ose@IBAIMSS ched and the air bag was inflatéed to §ui &kly sea
the nold. 20 The foam ng m xture in the nold was allowed to foamand fil
the nold. The nold was fitted with 1.6nm (1/16") vents on all four corners
and sonme foam extruded through these vents thereby expelling the air in the.
nol d. The foam wa S I - - unti
cured enough to a?IOM/d rg?%g fﬁr %ﬂl 4 |%§?§—ﬁ°l%€§ %P{?Rﬁ;€3§ ated to
relieve pressure ﬁAeghblﬂnf@ﬁwuuPQ#Pﬂﬂﬁhgﬁ ¥esRgting:
5 a) one or more di- or polyisocyanates at an
isocyanate index of from 70 to about 130; with
b} a low primary hydroxyl polyol component
comprising in substantial part one or more polyoxy-

propylenefpolyoxyethylene random copolymers having an

10 unsaturation of less than about 0.02 megq/g, and a
primary hydroxyl content of less than 50 mol percent;
and

c} an effective amount of water as a
blowing agent.

15 2. A process as claimed in claim 1
characterised in that said polyoxypropylene/
polyoxyethylene random copolymer comprises in excess
of about 70 weight of all polyoxyalkylene polyether
polyol in said polyol component.

20 3. A process as claimed in claim 1 or
claim 2 characterised in that at least one of said one
or more polyoxyprepylene/polyoxyethylene random
copolymers has a primary hydroxyl content of less than
about 35 mol percent. -

25 4. A process as claimed in claim 3
characterised in that at least one of said one or more
polyoxypropylene/polyoxyethylene random copolymers has
an unsaturation of about 0.015 meqg/g or less.

5. A process as claimed in any one of the

—
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decl anpi ng. The resulting pol yurethane foam nol ded part was renoved,

crushed by passing it through 30 crushing rollers (90% to open the foam
cells. In Exanple 1, both the pol yoxyal kyl ene WO 97/ 23530

PCT/ EP96/ 05709 -15- polyol as well as the base polyol of the 40 weight
percent styrqgadrasssgl onitrile solids polyner polyol are | ovwceEEesas™@®i on
(<0.010 neqg/g), glycerine- initiated pol yoxypropyl ene/.polyoxyethyl ene
random 5 copol ymer polyols having a total of 20% random oxyet hyl ene

noi eties, a primary hydroxyl content of 30 nol percent, “mum'm
nunber of 35. The hydroxyl nunber of the polgper ponoI Hﬂﬂﬂ ""
Conparative Exanple 1, a glycerine-initiated base- tat%l yzed pél yol

havi ng an unsaturation of about 0.035 neq/g, contalnlng 19. 5 wei ght percent
oxyet hyl ene noi eti eprasedirgprlaitgshahangcterined par et waidapplippdr oxyl

content is used. Thg @ﬁﬁﬁ? 1Eﬂ%f 1 pol yner
pol yol, which contarn IRPE%&khb§h Eﬁf%%ﬁ%ng tyr é%%brgkbn?&rl SO|IdS
and.has a hydr oxyl ﬁ%ﬂ%ﬁﬂt(ﬂ°¥29xYPF€P§ DA PRAIYPEISHRY1IOnNS Fopolymer

polyol, and wherein the average unsaturation of all
5 low primary hydroxyl polyols is less than about 0.02

meq/g.

6. A process as claimed in claim §
characterised in that the average unsaturation of all
polyoxyalkylene polyols in said polyol component is

10 less than about 0.02 meq/qg.

7. A process as claimed in claim 6
characterised in that the average unsaturation of all
polyoxyalkylene polyols in said polycl component is
less than about 0.015 meq/g.

15 8. A process as claimed in any one of the
preceding claims characterised in that said polyol
component further comprises an amount of a polymer
polyol and/or polymer modified polyol to provide a
dispersed polymer solids content of from about 1

20 weight percent to about 25 weight percent based on the
weight of the polyol component.

9. A process as claimed in any one of the
preceding claims characterised in that said one or
. more di- or polyisocyanate comprises TDI, MDI, or a
25 mixture thereof.

10. A cold-molded polyurethane foam
obtained by a process as claimed in any one of claims
1 to 9I

THIS SHEET HAS BEEN
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in the two fornmul ations are adjusted to provide the.sanme solids content.
WD 97/ 23530

PCT/ EP96/ 5709 -16- TABLE 1 FOAM Fd?r\ﬂlmﬂml“m “lll “ l“l

Exanple 1 H gh Primary OH Pol yol [err 74.1 High
Primary OH Pol yner Pol yol [err] * ¢ b ®55 5 . ach@elisery OH,
Low Unsat . 9%3 rr 72.2 Low Primary OH.
Low Unsat. Pol ynmer Pol vol[err] - . 27.8 Water

3.00 3.00 Di etanol am ne 1.00
1.00 NIAX A-1 Catalyst (OSi Specialties, |ng2) 0.10 0.10
10 Nl AX[err] A-33 Catalyst (OSi Specialties, Inc.) 0. 50

050 Y10515 Silicone Surfactant (OSi Specialties) 1.00 1.00
TDI/ MDI (80/20) |socyanate 1andea cold molded flexible poh%retnane 100 .,

Foam Qual ity d 0 rine
started, KOH catal yzed assglaglmed ' °1"‘H%‘G§g O ri "R/t% #Eéig
(cap) and 88% pri rRFGAuUgE of an 45%’%’3!’? &e S?WPWSIWHR;IS}OB BB%ed on the -

pol yol descri bed lmm,otcﬁ: b mddtonebehered®, &t an qg&fcﬁfa!ﬂa%esaaa&ﬂdefdoubl e
metal cyani de ccnq%;%& %&yéﬁg %bgtkp9£80|w¥¥h a polyol component
comprising in substantial part one or more
polyoxypropylene/ polyoxyethylene copolymer polyols
individually having an unsaturation of less than 0.02
meq/g and a primary hydroxyl content of 35 mol percent
10 or less, said polyol component containing not more
than 30% by weight of polyoxyalkylene polyols having a
primary hydroxyl content of 70 mol pearcent or more.

12. A cold molded polyurethane foam as
claimed in claim 11 characterised in that said polyol
15 component comprises in excess of 90 weight percent of
one or more polyoxypropylene/polyoxyethylene random
copolymer polyols, said polyol component having an
average unsaturation of less than about 0.015 meg/g
and an average primary hydroxyl content of 35 mol
20 percent or less.

“‘ﬁﬁiil?‘ i uﬂiu




approxi mately 18% random EO and 30% primary OH. EO was m xed-fed with 20
PO at a ratio of (47/53). The polyol is not refined to renove residual
“catalyst. 4 40% sol ids S/AN-pelyner polyol having a base polyol similar to
that of note 3. The resultéidi splayed in Table 1 indicate that the | ow

primary hydroxyl, |ow unsa a5 eia/éi}]a;e‘eﬁgf gggg Zﬂg{i i i ..
i T

‘unexpectedly are 25 cap

foanms. This E@%}%’fs'i S espec ng since the | ow primary hydroxyl
pol yol s have dbout one third mary hydroxyl content of the
conventional high WO 97/ 23530

PCT/ EP96/ 05709 -17- primary hydroxyl polyols, yet produced a stable, good
qual ity foamiwi t hAadeepesshifer qarapadngi eeld-maldede ppharrdtiamne dlexibile efd@ranyl e
C2 Pol yur et hgggjp&%ﬁ\%%ggnﬁr epared in a manner 5 simlar to Exanpl ‘el'hé

and Conpar at ut enploying TDI al one as the isocyanate.

fornul ationsapre pheHHeEE diP onH@hﬁsé’c £ s ai@%n}’i’sé&\:é eRREYX Plotn SXREP! es,

the low primary hydroxyl, |ow unsaturation polyols produced a stable, good
quality, 10 130t owithdespite the greatly disparate primary hydroxyl

b) a polyol component comprising at least 60 weight percent of one or
more polyoxypropylene/polyoxyethylene random copolymers having an
unsaturation of less than 0.02 meqg/g, and a primary hydroxyl content of less

than 50 mol percent; and

£

c) an effective amount of a blowing agent.

2. A process as claimed in claim 1 characterised in that said
polyoxypropylene/polyoxyethylene random copolymer comprises in excess
of 70 weight of all polyoxyalkylene polyether polyol in said polyol

component.

3. A process as claimed in claim 1 or claim 2 characterised in that at
least one of said one or more polyoxypropylene/polyoxyethylene random

copolymers has a primary hydroxyl content of less than 35 mol percent.

4, A process as claimed in claim 3 characterised in that at least one of
said one or more polyoxypropylene/polyoxyethylene random copolymers has

an unsaturation of 0.015 meqg/g or less.

5. A process as claimed in any one of the preceding claims characterised
in ‘that said polyol component further comprises a
polyoxypropylene/polyoxyethylene copolymer polyol having a primary
hydroxyl content greater than 70 mol percent, and wherein the average
unsaturation of all polyols having a primary hydroxyl content less than 50

mol percent is less than 0.02 meg/g.
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content. TABLE 2 FOAM FORMULATI ON mnm“um
Primary OH Pol yoY[err] 74.10 15 ar ‘

Pol yol [ err] 25.9 Low Prinmary OH, Low Unat. Pol Yol [er*®
72.2 Low Primary OH, Low Unsat. Polyner Polyol[err] - 27.8 V\at er
3.5 H5 NIAA)prAc&smSaﬂykt:ed in claim 5 characterised (n that the avedage 20

NAX A- 33 Cat al yst ?.4, ) 0.4 Y-10,5I5, Silicone
Sur f act ant unsaturatlonlof5a!l polyoxyalkyiengypo Vg&%ﬁg@qlwglegpmponent isTess

100 % ¢gstarted KCH cat al yzed, 35 OH polyol with
approxi mately B 5% EO ?cap) and 88% primary OH 25 2 43% sol i ds SAN
pol ynmer pol yol based on the poI yol’ descrl bed in note 1, OH nunber - 20 3
d ycerine started,, doubl e net id | ex- cat gl d, 35 OH

Wi %/h WO 97)-2354 process as &alm d'Inclaim 8 characterisdd in that the ap ver ge

e reaw LRl S BbRiokyaiad BPRE IS G S Mpin Y e

renmove resi dehbn@a0diBysieq/d. 40% solids S/ AN pol ymer polyol having a base
polyol simlar to that of note 3.
8. A process as claimed in any one of the precéding claims characterised
in that said polyol component further comprises an amount of a polymer
polyol and/or polymer modified polyol to provide a dispersed polymer solids
\_ content from 1 weight percent to 25 weight percent based on the weight of

the polyol component.

9. A process as claimed in any one of the preceding claims characterised
in that said one or more di- or polyisocyanate comprises TDIl, MDI, or a

mixture thereof.

10. A cold-moided polyurethane foam obtained by a process as claimed

in any one of claims 1 to 9.

11. A cold molded flexible polyurethane foam as claimed in claim 10
comprising the reaction product of an isocyanate component comprising TDI,
MDI, or a mixture thereof, at an isocyanate index from 90 to 110, with a
polyol component comprising at least 70 weight percent of one or more
polyoxypropylene/polyoxyethylene copolymer polyols individually having an
unsaturation of less than 0.02 meq/g and a primary hydroxyl content of 35
mol percent or less, said polyol component containing not more than 30%
by w;éight of polyoxyalkylene polyols having a primary hydroxyl content of

70 mol percent or more.

12.  Acold molded polyurethane foam as claimed in claim 11 characterised

in that sald polyol component comprises in excess of 90 weight percent of
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JExaPrpIe 3 and Conparative Exanple 3 5 Im
prepared-as i-n Exanple 1 and Conparative.Exanple O, j{m[mzml“ "ﬂﬁ“ﬂf
"hydr gxyl, high unsaturation, conventionally base cat al yZed ‘pol-yol’
replaced with a conventi onal | y base-catal yzed, gh unsaturation 20% 10
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Unsat Pol yol [err] 72.2 Low Primary OH, Low UnSat. Polyner Polyol[err]
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Wat er 3.50 3.50 20 Di et hanol am ne
1.50 1.50 NI AX A-1 ' 0.08 0. 08 NI AX
A- 33 0. 45 0.45 Y-10, 366 Surfactant (OSi
Specialties) .1.00 1.00 80/20 TDI/NMDI, I|socvanate |Index 100
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PET/ EP96/ 05709 - 19 - 43%solids. S/ AN pol yngr pREy 3]
descri bed i nTnote 1, OA nunmber - 20. Gycer %;h%
mat
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anhd 30% pri mar %’hp
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Base- cat al ysed, high unsaturation 20% oxyetjh Tednt ALYy pi6i dehav ng
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T
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5
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)

appr OXI mat el §017 5 wei ght percent internal joxyethyl ene noieties, 5%

oxyet hy¥ ieries as a cap, and having S%BATM&REWER)/WQS&M&M 10
The foam prepared fromthe base-catal yzed, high unsaturation, [ow prinary
hydr oxyl pol yol col - | apsed. Pol yet her pol yol s having hi gh unsaturation and
| ow prinmary hydroxyl content are not suitable for 15

prepagimng Ccof fradesstos eb@ibﬁ’édd-ﬁ%l&é& E'Qdé?i' ﬁ%‘r&i’aﬂ

descr § bed thegl nventlgfn rt-wll be alggarent to one of ordinary skKi I n

ot hob dop ARG 955 pBihobfitabl SE b Mol BB 1 40 888 o1
her el “ b) a polyol component comprising a poly_o;yalkylene polyether polygl which comprises
 in excess of 70 weight percent of one or more polyoxypropylenc/polyoxyethylene
random copolymers having an uasamration of less than 0.02 meg/g, and a primary
hydroxyl conteat from 20 to 50 mol percent; and |

&) -an effective amount of a blqwing ageni.

2.- A process as claimed in claim } charactedsedint.hat.at.least one of said one or more
: pdlyoxypropylenelpolyoxyethylene random copolymers has a primary hydroxyl content of
less than 35 mol jJeroént.

3. A processas claimed in claim 2 characterised in that at least one of said one or more
polgpxypmpjlcnclpolyoxycthylene random copolymers has an unsaturation of 0.015 meqg/g

or less.

4. A process as claimed in any one of the preceding claims characterised in that said
polyol component further comprises a polyoxypropylcnclpolyoxyeﬁzylene copolymer polyol
baving a primary hydroxyl content greater than 70 mol percent, and wherein the average

unsaturation of all polyols having a primary hydroxyl content less than 50 mol percent is less

than 0.02 meqg/g. L | REPLAGEMENT T
1
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1. A process for preparing col d-nol ded pdlyuret ane erX|bIe foam

conprising reacting: a) one or nore di- or poI ﬂﬂm

i socyanate index from 70 to 130; with b) a pol yﬂf@ rising
a pol yoxal kl ene pol yet her pol yol . which gonprlses in exceSs "f s7 =wei ght
‘percentage of one or nore polyoxypropy? ne/ pol yoxyet hyl ene random

3tont VWF%%’W&@%&@W%“@?%%f@%‘@@% Vot
' r [ | [ 1 [ [ _
PP AR Talbiiene:polyals JB e RAYSHOmPRRRY ds 55 B39 LU QB oy ot hyl ene

W copol ymers has a primary hydroxyl content of Iess t han 35 nol

percengt. 3. A process as clained in claim2 characterised in-that at

| east Jone of said one or nore poltoxypropyl ene/ pol yoxyet hyl ene random
copol yimgr s hAsprocessnsailaifneliiia elaih Sciifedtived dn diat URSaverabe unsatbratiofCTsall as
cl ai in nmy one of the preceding clains characterlsed I n that said polyol

conmponieghiyf, Qgﬁhﬁ copol yrer
pol yol anlng %?fﬁgyy hy?ﬁg contgnt greater than 7%kﬁ§f percent, and

wherein the average unsaturation of all polyols having a primary hydroxyl
content |ess than 50 nol percent is less than 0.02 neq/g. 21 5. A
procesg_as clainmed in claim4 characterised ip that the avera .
unsat uf &t i onAoProgess w@w&ﬁamkwm %!h;cpreceﬂmstamsm@nm thatisaids

| ess than 0.02 meq/ g. A process as claed in claimb5 characterised the
aver saj gpoiyobmmpmntﬁur&bt comprises an amount of a polymer polyol and/or polymer modified

polyol to provide a dispersed polymer solids content from 1 weight percent to 25 weight
percent based on the weight of the polyol componert.

8.  Aprocess as claimed in any one of the preceding claims characterised in that said one

or mare di- or polyisocyanate comprises TDI, MDI, or 2 mixture thereof.

9. A éold-mo_l_ded polyurethane foam obtained by a process as q:laiméd in any one df
claims 1 to 8. '

10. -_A'cold molded flexible polyﬁ;em foam a8 claimed in claim 9 comprising the
reaction product of an isocyanate composent comprisiog TDI, MDI, of & mixture thereof,
‘|t an isocyanate index from 90 to 110, with-a polyol component comprising at least 70
wcight percent .of one or .more ﬁblyoxypmpylchc/polyoxyethyléne copolymei p01yols. _
|individually baving an unsataration lofléss than 0.02 meq/g and a primary hydroxyl contens

of 35 mol percent or Jess, said polyol component containing not mor¢ than 30% by weight

of polyoxyalkylene polyols having a primary hydroxy! content of 70 mol percent or more.
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polyoxyalkylene palyols in said polyol conponent is less than 0.015 neq/g.
7.t A process as claimed in any one of the preceding clains charactised in
that said pol yol conponent further conprises an amoumnt—of—a—pol ymer polyo

and/ or polymer nodified polyol to provide a disper r solids
content from1 weight percent to 25 wei ght percent H iﬁ} !ght of

t he pol yol conponent. 8. A process as claimed in

preceeding clainms characterised in thatysaid one or nore d| or

pol yi socyanate conprises TDI, MDI, or a mxture thereof. 9. A col d- nol ded
pol yur efflane A eold miolded fmschmmmaomm&ﬁ%@inﬂhasﬁa 1

to 8. 10. A cold nolded flexible polyurthane foamas clained in claim?9

conpris M Wﬁ% O’éoﬂtbﬁg&Ctanfexéé&s' apcygn f?ag&gntofcqﬁgr Iop] ﬁgﬁIDl

MDI, or{’a™m xt ereof; at an isocyanate in 0O to 110, wt

ponoI 0 rce ne [e

ol Yoxy ﬁ&%&é&eﬁ%@?@&%ﬁw&#@é o orite ol SaeGherd Brving an
uusaturgtion .of |ess than Q me and a prlnary hydr oxyl content of- 35
nol per {ABAVEFAES UISPUTLION O ﬂeﬁs 8&2% AR averagRyprmanyhydroxyltontemd, by
wei ght pf pol yoxyal kyl ene pol yol s having a prlnary hydr oxyl coutent of 70
mol per {ofi35 mol percent RHBISACENENT SHEET 22 11. A cold nol ded

pol yuret hane foamas clained in claim10 characterised in that said pol yo
conponent conprises in excess of 90 weight percent of one or nore

pol yoxypr opyl eue/ pol'yoxyet hl ene random copol yner poyol s,- said pol yol
conponent havi ng an average unsaturation of less than 0.015 neq/g and an

average primary hydroxyl content
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of 35 nol

¢ <« 4o 2980 -
percent or |ess- \Fo 8o 21 ¥
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