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ONE-SHOT COLD MOLDED FLEXIBLE POLYURETHANE 
FOAM FROM WW PRIMARY HYDROXYL POLYOl.S 
AND PROCESS FOR IBE PREPARATION THEREOF 

Technical Field 

5 The present invention pertains to cold 
molded polyurethane foam. More parti~ularly, 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 m.eq/q 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 foami hot molded foam; and cold molded 
foam. In addition, each of these broad cateqories 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 
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utilized. 

Due to the deficiencies of the hot molded 
foam process, cold molded polyurethane foam has 
larqely supplanted hot molded foam in the United 

5 States, although hot moldinq is still widely practiced 
in Europe and the Pacific Rim. In 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 4emold, cell opening is 
accomplished by crushing, or the cell opening may be 
done in the mold throuqh use of timed pressure release 
(TPR} or timed partial pressured release (TPPR), or 

15 combinations of these techniques with modest mechani­
cal crushing. The foam is qenerally then cured at 
elevated temperature. The cold molding process 
enables rapid production with a limited number o! 
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 a~e 
partially off set by increases in the cost of the foam 
formulation ingredients. The isocyanate and polyol 
components must react in a short time to provide hiqh 
productivity in cold molding. One method of providinq 

30 short reaction times in the cold molding process is to 
employ isocyanate terminated prepolym.ers in which a 
substantial portion of total polyol is essentially 
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'"prereacted". Moreover, prepolym.er systems offer the 
foam producer a "pre-tested" formulation qenerally 
involving fewer reactive components, thus lowering the 
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 employ polyoxy-

10 alkylene polyols having a high primary hydroxyl 
content, for ex~ple 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 polyol with oxyethylene moieties by 
introduction of ethylene oxide alone during the last 

25 staqe of the oxyalkylation. By employing approximately 
15-25 weight percent ethylene oxide based ~~ 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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In the 1960's, double metal cyanide complex 
catalysts were introduced for oxypropylation. One of 
the benefits of such catalysts is the relatively low 
levels of unsaturation introduced into the polyol 

5 product throuqh the rearrangement of propylene oxide 
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/g, 
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, 
heiqhtened prospects of commercialization, as well as 

30 providinq yet lower unsaturation, in the ran9.e of 
0.015 to 0.018 meq/9. However, removal of catalyst 
residues still posed a problem. 

Most recently, however, the ARCO Chemical 
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Company has developed new double metal cyanide complex 
catalysts with much higher catalytic activity and 
unprecedented low levels of unsaturation, the latter 
in the 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 copolymer 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 de~cribed is wasteful of 
double metal cyanide complex, which, if not denatured, 
can sometimes be reused, and further requires conven­
tional polyol f inishinq steps to remove basic 

30 catalyst, addinq 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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catalysts, however, a complex mixture believed to 
contain considerable quantities of homopolyoxyethylene 
polymers rather than an oxyethylene capped product are 
obtained. Thus, the benefits of usinq double metal 

5 cyanide complex-catalyzed polyols in formulations 
requirinq high primary hydroxyl content polyols have 
not been realized. 

Summacy 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 havinq a primary hydroxyl content of 
less than about 50 mol percent and an unsaturation of 
less than 0.02 meq/g. such polyol.s 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, qenerally less than about 40 mol percent, 
for example in the ranqe of about 20 to 35 mol 
percent, and unsaturations of less than about 0.020 
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meq/q, preferably less than 0.015 meq/q, more 
preferably less than 0.010 meq/q, and particularly 
about 0.007 meq/g or less. 

The polyoxyalkylene, low primary hydroxyl 
5 polyols of the subject 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-butylene oxide, or a mixture of any of the 
foreqoinq 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 resultinq 

25 polyol 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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oxide may be followed by oxyalkylation with a minor 
proportion of all ethylene oxide, for example less 
than 10\ by weiqht of the polyol product, to prepare a 
polyol containinq 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 
met.al cyanide complex catalysts. When employing such 

15 catalysts, it has been found that the induction period 
associated with such catalysts can be minimized when 
oliqomeric oxyalkylated initiator molecules are 
utilized in lieu of low molecular weight "monomeric" 
initiator molecules. Such oliqomeric 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 oli9omer having an 
equivalent weight of from about 100 oa 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, C5-C18 a-olefin 

30 oxides, and mixtures thereof. Ethylene oxide, 
mixtures of propylene oxide and ethylene oxide, and 
.particularly propylene oxide alone, are preferred. 
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Suitable 11monomeric" initiators which may be 
used as such for oxyalkylation, particularly with non­
metal cyanide complex catalysts, or with double metal 
cyanide complex catalysts, preferably in the form of 

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

10 pentaerythritol, a-methylglucoside, sorbitol, 
mannitol, hydroxymethylqlucoside, 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 ranqe 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 qiycerine 
initiated polyoxyalkylene polyols prepared by 
oxyalkylatinq 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 weiqht percent of the 
polyol component, preferably up to about 30 weight 
percent, exclusive of chain extenders and/or cross-
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linkers, if any, may be a conventional or low 

unsaturation, high primary hydroxyl polyol. By "high 
primary hydroxyln polyol is meant a polyol having 
greater than 70 mol percent primary hydroxyl content. 

5 The polyol 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. 

10 The polyol component may contain a polymer 
polyol or polymer-modified polyol. Polymer polyols 
are dispersions of vinyl polymer in a polyoxyalkylene 
base polyol, while polymer-modified polyols are 
dispersions of non-vinyl solidsr generally isocyanate-

15 derived solids, in a polyoxyalkylene base polyoi. 

20 

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 

25 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 polyol contained 
in the polyol component is such as to provide a total 
solids, based on the weight of total polyol component 

30 less chain extender and/or cross-linker, of from O to 
25 weight percent, preferably 1 to 20 weight percent, 
and most preferably 5 to 15 weight percent. 
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Chain extenders and/or cross-linkers may be 
used when desired. Chain extenders include hydroxyl 
and amine functional molecules with nominal 
functionalities of two (a primary amine qroup is 

5 considered monofunctional) and having a molecular 
weight of less than about 300 Da. Non-limiting 
examples include ethylene glycol, diethylene glycol, 
propylene qlycol, dipropylene glycol, tripropylene 
glycol, monoethanolamine, toluene diamine, and the 

10 electronically and sterically •hindered" aromatic 
amines such as the various ar-alkylated. toluene 
diamines and 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. Examp1es 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 aqent is necessary. The blowing 
agent may be of the physical or reactive type. 

30 Physical blowing agents include lower alkanes, 
hydrofluorocarbons, perfluorocarbons, and the like. 
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Chlorofluorocarbons are also useful but are not 
preferred due to environmental concerns. Preferred 
blowing agents are reactive blowing aqents such as 
water, and liquid carbon dioxide, a physical blowinq 

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, 
9enerally as a mixture of these isomers (TDI); 2,2'-, 
2,4'-, and 4,4'-methylenediphenylene diisocyanates, 
qenerally as a mixture containing the 4,4'-isomer in 

20 major part (MDI); and polymethylene polyphenylene 
polyisocyanates prepared by the phosgenation of 
mixtures of predominately two to five rinq 
condensation products of formaldehyde and aniline. 
Mixtures of such isocyanates are also suitable. 

25 Modif~ed 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 oliqomeric glycol to form urethane-
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modified isocyanates or water or a diamine to form 
urea-modified isocyanates, or by reaction of the 
isocyanate with itself by dimerization or 
trimerization. Modified isocyanates are conunercially 

5 available. Preferred are urethane modified 
isocyanates and carbodiimide modified isocyanates. 

The isocyanate component most preferably 
comprises TOI, 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 qenerally 
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 obtaininq acceptable demold 
times of 5 minutes or less. Sui table metal catalyst.~ 
are well known to those skilled in the art. 

20 Particularly preferred are tin catalysts such as 
stannous octoate, dibutyltin dilaurate, and dibutyltin 
diacetate. Amine 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 qenerally 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. 
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Exagle 1 pd Comparati11e Examgle CJ 

One-shot polyurethane foam formulations as 
presented in Table 1 were used to prepare cold molded 
polyurethane foams by introducing the foam formulation 

5 into a mold and foaminq. Each foam formulation and 
the corresponding foam was separately prepared usinq 
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 mixinq vessel were immediately poured into a self-

15 contained, air bag closure, aluminum mold 381 x 381 x 
127mm (1S•xl5"x5") at a mold temperature of 71°C 
(160°F). A conventional mold release aqent 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 f oaminq mixture in the mold was allowed to foam 
and fill the mold. The mold was fitted with l.6mm 

(l/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 
declampinq. The resulting polyurethane foam molded 
part was removed, crushed by passin9 it through 

30 crushinq rollers {90%) to open the foam cells. 

In Example 1, both the polyoxyalkylene 
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polyol as well as the base polyol of the 40 weight 

percent styrene/acrylonitrile solids polymer polyol 

are low unsaturation (<0.010 meq/9), qlycerine­

initiated polyoxypropylene/polyoxyethylene random 

s 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 number 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/q, containing 19.5 weight percent oxyethylene 
moieties as a cap and having 88 mol percent prim~ry 
hydroxyl content is used. The same polyol is used as 
the base polyol for the polymer polyol, which contains 

15 43 weight percent styrene/acrylonitrile 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. 
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TABT.E J 

JOAM FORMULATION 'ExamDleCl Examolel 

Bi• Prlmarv OH PolvoJ.1 74.1 -
Rieb;. . OH Polvmer Polvol2 25.9 -
Low~ - v OH. Low Unsat. Polvol3 - 72.2 

Low Prilllll"' OH. Low Unsat. Polvmer Polvol" - 27.8 

Water 3.00 3.00 

DietbanoJamine 1.00 1.00 

NIAx.e A-1 Caialvst (0Si Sueclalties, Inc.) 0.10 0.10 

NIAX9 A-33 Cacalvst (OSi Soecialties, Inc.) o.so 0.50 

YlO.SlS Silicone Surfactant (0Si Sneeialties) 1.00 1.00 

TDIJMDI (8DJ20) Isocvanate Index 100 100 

Foam.- -·- Good Good : 

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

3 

4 

439' solids S/AN polymer polyol based on the polyol described in note 1. OH 
number- 20. 

Glycerine s1arted, double metal cyanide complex-catalyzed, 3S OH polyol with 
approximately 18% random EO and 30% primary OH. EO was mixed-fed with 
PO at a ratio of (47/53). The polyol is not refined to remove residual catalyst. 

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

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

25 capable of producing qood quality polyurethane foams. 
This result is especially surprisinq since the low 
primary hydroxyl polyois have only about one third the 
primary hydroxyl content of the conventional high 
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primary hydroxyl polyols, yet produced a stable, qood 
quality foam with acceptable demold time. 

Example 2 gd Compamtiu firqmpl« C2 

Polyurethane foams were prepared in a manner 
5 similar to Example l and Comparative Example C1 but 

employinq 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 quality, 

10 foam despite the greatly disparate primary hydroxyl 
content. 

15 

20 

25 

TABl,E2 

FOAM FORMULATION - ·ecz - le2 

Biirh Primarv OH Polvol1 74.10 -
Hi2"h Primary OH Polvmer Polvot2 25.9 -

~ 

Low :: .:..~ v OH. Low Unsat. Polvol3 - 72.2 

Low;:-• .:...~ y OH, Low Umat. Polvmer Polvol4 - 27.8 

Water 3.S 3.S 

~ A-1 Catalvst 0.1 0.1 

NI~ A-33 Catalvst 0.4 0.4 

Y-10.SlS Silicone Sutfirctant l.S l.S 

TDII te Index 100 100 

Glycerine startedt KOH catalyzed, 3S OH polyol with approximately 19 .5 % EO 
(cap) and 88~ primary OH. 

2 

J 

43" solids S/AN polymer polyol based on the polyol described in note 1, OH 
number- 20. 

Glycerine started, double metal cyanide complex-cataly:zed, 35 OH polyol with 
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approximately 18 3 random EO and 309' primary OH. EO was mixed-fed widl 
PO ata ratio of (47/53). The polyol is not refined to remove residual catalyst. 

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

5 Foam formulations ware prepared as in 
Example l and Comparative Example ci,- but the high 
primary hydroxyl, hiqh unsaturation, conventionally 
base-catalyzed polyol was replaced with a 
conventionally base-catalyzed, high unsaturation 20% 

10 oxyethylene-containinq 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. 

TABLE3 

15 FOAM FORMULATION EXAMPLE 3 EXAMPLE C3 

Low Primarv OH. Low Unsat. Polvol3 72.2 -
Low Primarv OH. Low Unsat. Polymer Polvol4 27.8 27.8 

Low Primarv OH. Him Unsat. Polvol' - 72.2 

Water 3.50 3.50 

20 Dietbanolamine 1.50 l.50 

NIAX9A-1 0.08 0.08 

NIAX9A-33 0.45 0.4S 

Y-10.366 Surfaciant (OSi Soecialties) 1.00 1.00 

80/20 TDIIMDI. lsocvanate Index 100 100 

25 Observauons Good Quality Total 
Foam Collmse 
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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 20% random EO and 30% primary OH. EO was mixed­

fed with PO at a ratio of (47/53). The polyol is not refined to remove residual 

catalyst. 

Base-catalysed, high unsaturation 20% oxyethylene-containing polyol having 

approximately 17.5 weight percent internal oxyethylene moieties, 2.5% 

oxyethylene moieties as a cap, and having 43% primary hydroxyl content. 

The foam prepared from the base-catalyzed, 

high unsaturation, low primary hydroxyl polyol col­

lapsed. Polyether polyols having hiqh unsaturation and 

low primary hydroxyl content are not suitable for 

preparing cold-molded flexible polyurethane foam. 

Havinq 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 

without departing from the spirit or scope of the 

invention as set forth herein. 
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CLAIMS: 
11111111111111 111111111111 1111 
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1. A process for preparing cold-molded polyurethane 
flexible foam, comprising reactinq: 

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
propylene/polyoxyethylene random copolymers having an 

10 unsaturation of less than about 0.02 meq/q, 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 l 

characterised in that said polyoxypropylene/ 
polyoxyethylene random copolymer comprises in excess 
of about 70 weiqht of all polyoxyalkylene polyether 
polyol in said polyol component. 

20 3 • A process as claimed in claill'I 1 or 

25 

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 
about 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 about 0.015 meq/q or less. 

s. A process as claimed in any one of the 

THIS SHEET HAS BEEN 
REPLACED 
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preceding claims characterised in that said polyol 
component further comprises a hiqh primary hydroxyl 
content polyoxypropylene/polyoxyethylene copolymer 
polyol, and wherein the average unsaturation of all 

S low primary hydroxyl polyols is less than about 0.02 
meq/g. 

6. A process as claimed in claim 5 
characterised in that the averaqe un~aturation of all 
polyoxyalkylene polyols in said polyol component is 

10 less than about 0.02 meq/q. 

7. A process as claimed in claim 6 
characterised in that the average unsaturation of all 
polyoxyalkylene polyols in said po1yol component is 
less than about o.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 weiqht percent to about 25 weiqht percent based on the 
weiqht 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 TOI, MDI, or a 

25 mixture thereof. 

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

ii ii ii-
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11. A cold molded flexible polyurethane 
foam as claimed in claim 10 comprisinq the reaction 
product of an isocyanate component comprisinq TDI, 
MDI, or a mixture thereof, at an isocyanate index of 

5 from about 90 to about 110, with 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 percent 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 weiqht percent of 
one or more polyoxypropylene/polyoxyethylene random 
copolymer polyols, said polyol component havinq an 
average unsaturation of less than about 0.015 meq/g 
and an averaqe primary hydroxyl content of 35 mol 

20 percent or less. 

liiiif 
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