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ABSTRACT

"PROCESS FOR MAKING FLEXIBLE FOAMS"

Polyether polyol comprising as alkyiene coxide units ethylene

ox1ide and propylens oXide units, sa:id pelyol naving a nominal

l\

average hydroxyl functionality of 2-6, an hydroxyl value of
16-45 mg KOH/g, a primary nhydroxyl ccontent of at least 50%
calculated on the total amcunt of nyaroxyl groups and an

arount of ethyilene 0oxlcde unlts, ca.culatad cii the weignt of

tne aiXylene oxide units in the poiycl, of 21-45% by welght.

Tnese volyols are useful for making flexiblie foam.
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Tne present 1laventlion 1s concerrned with a novel pcelyoel and
F

’.J

a process ftor preparing a f.exib.e po.yurstnane fcam from

a special class of polyols.

The use of certain polyols for preparing flexible
poclyurethane foams 1s widely known and has e.g. been
disclcsed 1n EP 309217, 309218, 353785, 353786, 433878 and
296449 .

Surprisingly 1t has peen found that bty using a special
polyol under speclal cconditions the processing and the
croperties of flexible polyurethane fcams may be further
improved. Frurther a novel polyol within the class of

special polyols mentioned above was made.

Thne present 1nvention 1s concerned with a polyether polycl
comprising as alkylene oxide units ethylene oxide units
and propylene oxide units, the polyol having a nominal
average hydroxyl functionality of 2-6, preferably 2-4,
most preferably 3, an hydroxyl value cf 16-45 mg KOH/g,
preferably 16-40 mg KOH/g, wherein the amount o¢f primary
hydrcoxyl groups calculated on the total amount of hydroxyl
groups 1s at least 50% and the amount of ethylene oxide
units calculated on the weight of the alkylene oxide units
1n the polyol 1s 21-49 and preferably 21-35% by weight and
which polyol has been prepared by reacting an 1nitiator
and an amount of propylene oxide equivalent to 20-75% by
weight of propylene oxide units calculated on the total
amount of alkylene oxide units 1in the final polyol,
followed by reaction of the polyol so obtained with a
mixture of ethylene oxide and propylene cxide, followed by
reaction of the polyol so obtained with an amount of
ethylene oxide equivalent to 10-20% by weight of ethylene
oxide units calculated on the total amcunt of alkylene
oxide units in the final polyol. Further the present
invention 1s concerned with isocyanate-reactive

compositions comprising such a polycl, preterably in an
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amount <I at .2ast 11%, mcst pretsrakb.y at ieast 20% py
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present.
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Further the present inventicn 1s ccncerned with a process

for preparing a flexible pclyurethnane fcam by reacting a
polyisocyanate, an Lsocyanate-reactlive composition

1 -

COmMpPrising colyether polyoc. comprlising as alxylene oxide

’

a
units ethylene oxide units (EQ) and prcry:ene oxide unict
pclycl having a nominal average hydrcxyl

PO), sazxd

functiona.ity cf 2-¢, preferably 2-4 and mcst preferabply

3, a hydroxyl value cf 16-45 mg KCH/g, preferably 16-40 mg

KOH/g, a primary hydroxy: content of at least 50%

calculatec on tnhe t£ota d

ethylene oxide content of 21-49 and preferably of 221-35%
e
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1 amount of hy
by weight calculated on the weight of the alxylene oxide
units in the pclyel, this poiyether pcolyol preferably
being selected from the polyols descriked above, and 4.5-
15, preferably 4.5-20 parts by weignt cf water per 100
parts by weight of other isocyanate-reactive compounds at
an isocyanate index of 70-11C, preferably of 75-105.

Most preferably the polyether polyol and the 1socyanate-
reactive composition described 1n the previous paragraph
are used in this process for preparing flexible foams

although polyocls having another EO/PO distribution may be

used as well.

By the process according to the present invention a
flexible foam is obtained having a good combination of
physical properties together with good processing
properties : the flexible foam has a lcw density, a
satisfactory level of cell opening and a good stability
while at the same t.me the reaction between the
ingredients is sufficiently slow tc provide good flow and
easy processing on the mixing machine. In addition 1t was

found that mixtures z-£f the polyol according to the
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invention and the water used snow a lcwer visceosity tnarn
such mixtures wilth pvolycls having EO 1n the tip cniy a:-
equail EO level.

Further foams made from the polyols acccrding to the
present 1nvention showed 1mprovad resillience vis-a-vis

fcams made from polyols nhaving no nitiai PO-blocxk.

The pclyols according to the presant 1nvention ars made by
Y
initiator 1s first propoxylated under

-

hods kncwoh per s2. An active o

-3

(D

1
-

drcogen containing

ey conditions xXnown per
se followed by an ethoxylation/propexylation and Iinal.y
an ethoxylation poth under conditions Known per s2 as
well. In the examples pelow a detailed process has been
described for obtaining a rvolycl according to the present
invention. Those skilled in the art will be abie to
prepare similar polyols according to tne present -nvention

easily in the light of the teaching of that example.

Suitable initiators for preparing the polyol according to
the present invention include water, ethylene glycol,
propylene glycol, butanediol, hexanediol, glycercl,
trimethylol propane,pentaerythritol, hexanetriol,
hydroquinone, resorcinol, catechol, Dbisphenols, ammonia,
ethylenediamine, diamino-propanes, diaminobutanes,
diaminopentanes, diamino-hexanes, ethanolamilne,
diethanolamine, triethanolamine, aminoethylethanolamine,
aniline, 2,4-toluenediamine, 2,6-toluenediamine, 2,4’-
diaminodiphenylmethane, 4,4’'-diaminodiphenylmethane, 1,3-
phenylenediamine, 1,4-phenylenediamine, naphthylerne-1,5-
diamine, 4,4’'-di(methylamino)-diphenylmetnane, l-methyl-
2-methylamino-4-aminobenzene, 1,3-dlethyl-2,4-diamino-
benzene, 2,4-diamincmesitylene, l-methyl-3,5-diethyl-2,4-
diamino-benzene, l-methyl-3,5-diethyl-2,6-dliamincbenzene,
1,3,5-triethyl-2,6-diaminobenzene, 3,5,3',5’-tetraethyl-

4,4'-diaminodiphenyl-methane, sucrose and sorbitol.
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are used whicnh nave 2-4 arad

S
creferaply 3 active hydrcgen atcms 1n particular

Tn2re is a certain trend in the art to use polyols having
a 1cwW content of so cai.ed unsaturation. The polyol
according Lo the present 1nvention may a:so have a low

O

unsSaturaTticon C

The flexible fcam 1is pr=pared by reacting a
polylsoccyanate, an lsocyanate

‘ndicated abcve and water under the above indicated
ccrnditions. The foams may be prepared accerding to the
cne-shot or the semli-prepoliymer process. Preterably the

seml-prepolymer process 1s applied.

In the one-shot process the isocyanate-reactive
composition, the water and the polyisocyanrate are reacted
in one step. In the semi-prepolymer process some of the
isocyanate-reactive compounds are pre-reacted with the
polyliscocyanate followed by reacting the seml-prepolymer so
obtained with the water and the remaining 1socyanate-
reactive compound.

In calculating the amount of water vis-a-vis the amount of
the isocyanate-reactive compounds used, the 1socyanate-

reactive compounds used in preparing the semil-prepolymers

are not taken into account.

In accordance with a certain trend 1n the art, the
expression "polyurethane foam" as used herein generally
refers to cellular products as cobtained by reacting
pclyisocyanates with isocyanate-reactive nydrogen
containing compounds, in the presence of foaming agents,
and in particular includes cellular products obtained with

water as reactive foaming agent (involving a reaction of
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~water with 1socvanats Qqroups vyvielidlng urea linkages and

The expressions "ilscIyanate-reactilve hydrogen contalning

compcunds" or "isocyanate-reactive compounds" as used
herein are furthermcr= 1ntended to 1nclude polyocis as well

sion "polyurethane foam" 1s thus
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intended a.so tc Lnc.udae products which comprise urethane
I

‘ple polvyurethane foam" as used herein
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S e
rafers to ceilular cvroducts wnich exhibit substantial

shape recovery after Za2formation.

The expressions "pciymethylene polyphenylene
polyisocyanates" and "MDI" as used herein refer to
polyisocyanates selected from dipnenylmethane diilsocyanate
isomers in particular diphenylmethane-4,4’-di11socyanate
and mixtures therecf with other isomers, especially
mixtures of 4,4’ -MDI and 2,4'-MDI containing at least 40%
cy weight of 4,4'-MDI, polyphenyl polymethylene
polyisocyanates having an 1socyanate functionality above 2
and derivatives thereof bearing at least two 1socyanate
groups and containing carbodiimide groups, uretonimine
groups, 1socyanurate groups, urethane groups, allophanate
groups, urea groups or biuret groups. They are obtainable
by condensing aniline with formaldehyde, followed by
pnosgenation, which process yields what 1s called crude
MDI, by fractionation of said crude MDI, which process
yvields pure MDI and polymeric MDI, and by autocondensation
of crude, pure or polymeric MDI giving MDI comprising
carbodiimide, uretonimine Or 1socyanurate groups, Or
reaction of excess of crude, pure or polymeric MDI with
low or high molecular weight polyols or polyamines, which

processes yield modified MDI, containing respectively
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irecTnane ¢or ai.ophanate groups and urea Or pbiuret groups.

ssions "isocyanate 1ndex" and "NCO-index" as used
nerein refer to the ratio of -NCO groups over the NCO-
r=sactive nhydrogen atoms present in a polyurethane

formulation, given as a percentage

NCO-1ndex = INCO! x 1G0

"active nydrogen]

n other words the NCO-index expresses the percentage of
isocyanate actually used 1n a formulation with respect to
the amount of isocyanate reactive hydrogen used 1n a

formulaticn.

The expression "active hydrogen atoms" as used herein for
the purpose of calculating the 1socyanate 1index refers to
the total of hydroxyl and amine hydrogen atoms present 1n
the reactive compositicns in the form of polyols,
polyamines and/or water; this means that for the purpose
of calculating the isocyanate index one hydroxyl group 1s
considered to comprise one reactive nydrogen, one primary
amine group is considered to comprise two reactive

hydrogens and one water molecule 1s considered to comprise

two active hydrogens.

It should be observed that the 1socyanate index as used
herein is considered from the point of view of the actual
foaming process invclving the MDI 1ngredient, the polyol
and/or polyamine ingredient and the water, regarded as a
one shot system.

Any isocyanate groups consumed 1n a preliminary step to
produce modified MDI (including such MDI-derivatives
referred to in the art as quasi- or semi-prepolymers) or

any active hydrogens reacted with 1l1socyanate to produce
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~cdified polyols or pclyamines, are not taken 1nto account
‘n the calculation of the isocyanate index. Only the free
isocyanate groups and the free active hydrogens (including
-hose of the water) present at the actual fcaming prccess

are taxen 1nto account.

The pclyisccyanate may be selected from any polylsocyanate
used in preparing flexible foams like toliuene
diisocyanates and in particular polymethylene

polyphenylene polyisocyanates (MDI).

Tn case MDI semi-prepolymers are emp.icyed such seml-
prepciymers preferably have an NCO value of at least 20%

by welght.

The NCO-functionality of the used MDI preferably ranges

fyom 1.9 to 2.9 and most preferably from 2 to 2.5 and most

preferably from 2 to 2.3.

The isocyanate-reactive composition contains the polyol
having an ethylene oxide (EC) content of 21-459% by welght
preferably in an amount of at least 10% by weight, most
preferably at least 20% by weight calculated on the welght
of the isocyanate-reactive compounds in the composition
excluding water in this calculation. Further the
isocyanate-reactive composition may contain up to 90% by
weight of other high molecular weight isocyanate-reactive
hydrogen containing compounds (calculated at the same
basis) selected from polyols and polyamines with an
average nominal functionality of 2-6, preferably 2-3, and

2 number average equivalent weight ranging from 750-5000,

preferably from 1000 to 3000.

Suitable polyols which can be employed include for example

those polyether and polyester polyols which have an
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average nominal hydreoxyl functionality from 2 to 6, and
preferably from 2 to 3, and a number average hydroxyl
egqulivalent weight of from 750 to 5000 preferably from 1500

tc 3000 and mest preferably from 1000 to 2500.

Further polyols which may be employed include for example
rolythlioetners, prolyacetais, polycarbonates and
clyesteramldes comprising from 2 to 6, and preferakly

from 2 to 3 hydroxyl grours.

Suitable polyamines which can be emplcyed include for
example those polyether polyamines which have an average
weminal amine functionality from 2 to 6, and preferably
trom 2 to 3, and a number average eqguivalent weight from
750 to 5000, pretfterably from 1000 to 3000 and most
preferably from 1000 to 2500.

Suitable polyether polyols which can be employed include
those which are prepared by reacting one or more alkylene
oxides or substituted alkylene oxides with one or more
active hydrogen containing initiator compounds. Such
oxides 1nclude for example ethylene oxide, propylene
oxide, tetrahydrocfuran, butylene oxides, styrene oxide,

epichlorhydrin and epibromhydrin.

Suitable 1initiator compounds include, fcr example, water,
ethylene glycol, propylene glycol, butane diol, hexane
diol, glycerol, trimethylol propane, pentaerythritol,
hexanetriol, hydroquinone, resorcinol, catechol,

bisphenols, sucrcse and sorbitol.

Further suitable 1nitiators include, for example,
ammonlia, ethylenediamine, diaminopropanes, diaminobutares,
diamino-pentanes, diaminohexanes, ethanolamine,

diethanolamine, triethanolamine, aminoethylethanolamine,
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niline, 2,4-toluenediamine, 2,46-tcluenediamine, 2,4 -
mino-diphenylimethane, 4,4’ -dlaminodighenylmetnane, 1,3-
ylene-dlamine, 1,4-phenylenediamine, napntny.iene->.,5S-
7

Il
diamine, 4,4’ -di1-(metnylamine) -dichenylmethane, i-meTnyl-

2-methylamino-4-amino-benzene, 1,3-diethyl-2,4-

4

diaminorenzene, 2,4-diaminomesitylene, l-methyl-3,5-

N

diethyl-2,4-diaminobenzene, 1-wethyi-3,5-diethyl- 2,

raminobenzene ana

N
oF

diamincpenzerne, 1,3,5-triethyl-2,

OF

3,5,3",5" -tetraethyl-4,4’'-diaminodigheny.lmethane.

Sultable polyester polycls whnich can be employed incl.de,
for example, those prepared by reacting one or more
poiycarpcxylic acids or anhydrides or esters thereof with
one or more polyhydric alcohols. Thne polycarboxvlic acids
may be aliphatic, cycloaliphatic, aromatic and/or
heterocyclic and may be substituted (e.g. with halogen)
and/or unsaturated. Examples of carboxylic acids of this
kind 1include glutaric acid, succinic acid, adlpic acid,
superic acid, azelaic acid, seracic acid, phthalic acid,
lsophthalic acid, trimellitic acid, tetrahydro-

phthalic acid, hexahydrophthalic acid, tetrachlorophthalic
acid, maleic acid, fumaric acid, dimeric and trimeric
fatty acids, which may be in admixture with monomeric

fatty acids, terephthalic acid, and the like.

Examples of suitable polyhydric alcohols include ethylene
glycol; 1,2-propylene glycol; 1,3-propylene glycol,
putylene glycols; 1,6-hexane diol; 1,8-octane diol;
neopentyl glycol; cyclohexane dimethanol (1,4-bis-
hydroxymethyl cyclohexane); 2-methyl-1,3-propane diol;
glycerol; trimethylol propane; 1,2,6-hexane triol; 1,2, 4-
putane triol; trimethylol ethane; pentaerythritol;
quinitol; diethylene glycol; triethylene glycol;
tetraethylene glycol; polyethylene glycol; dipropylene
glycol; polypropylene glycols; dibutylene glycol; or
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pclybutyliene glycols. It is aiso possible to use

pc.yesters of lactones such as caprolactcne, or hydroxy

{1,

carpoxyllic acids such as hydrcxy caproic aci

Sultable polyether polyamines which can be employed

-
O
<
(D

pclycls of the type descrized arb

FOor use 1n accordance witn the inventicn 1
necessary that the amirnation of tne polvols 1
D - - 11 o~ a t d e~ rat oy 7. L Nt = Vaa ~ o
arcially aminated opoclyether peryols of the type dis

above can also be emplcoved.

Other suitable polyol compositicns which can be used
include for example polyhydroxyl derivatives which contain
high mclecular polyaddition cor polyconcdensation polymers
in dispersed or soluble state. Such polyvhydroxyl
derivatives can for example be obtained cy carrying out a
polycondensation reaction (for instance rcetween
polyisocanates and amino-functional compounds) or a
polycondensation reacticn (for instance cetween
formaldehyde and phenols and/or amines) in situ in such
polyols as already disclosed abcve. Suitable are also
polyhydroxyl derivatives modified by vinylpolymerisation,
such as for example obtained by polymerising styrene and
acrylonitrile 1n the presence of polyether polyols or

polycarbonate polyols.

As stated above the process according to the invention may
pe carried out according to the semi-prepolymer technique.
In order to prepare such a prepoiymer the polyisocyanate
and a part or all of the polyol 1s pre-reacted before the
foaming takes place, under conditions known per se.
Reaction temperatures of about 40°C to about 90°C are

generally suitable for the preparation of urethane group-

sede canss nlardudldisost 2na=14*5d *= tadd dwud s 1 ran vdunre ros o da 2 4o rwsnss mbedew Sunsr 9. e IR AR S e e e e e s e e e e e e i e e L e e e e
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CONTAalnlng s2ml-preapolym frcm poLycis Or urea group
-~ . e r~ -~ - ~ o~ & Yy~ -
contalning savi-prepclymers frcm polyamines cut T

» H': ] £ ': ™

desired, Cne reaction may ke continued under kKnown

condilitions s¢ as to convert urethane groups to allopnanate

groups and urea groups to biuret groups.

Thne 1socyanate-resactive compcesition further may comprise

up to 25% by weight cf chailn extenders calculated on the
Nneignt cf the 1lsocyanate-reacrive ccocmpcunds 1n the
cocrpesiticn exciuding water 1n this calculiation.  Such

crnain extendsrs may e seiected from those naving 2-56
lsocyanate-reactlive groups and naving a moiecular weight
cof 60-100C and preferably 60-200, lixkxe ethyiene glycol,
diethylene glycol, propylene glycol, dipropyiene glycol,
glycerol, 1,4-butane diol, diethylene diamine,
ethanolamine, diethanolamine, triethanolamine, toluene
diamine, diaminodiphenylmethane, diethyltoluene diamine
(DETDA) ,

Mannich derivatives of

lsophorone diamine and diamino poiyols like

alkyl phencls or phenols.

The process fcr preparing the flexible foams may be
conducted in the presence of additives known per se like
flame retardants, catalysts, klowing agents, surfactants,
fillers and fibrous reinforcements as more in particular
reported in chapter 2 of the ICI Polyurethanes Handbook by

G. Woods.
with the polyisocyarate and preferably the isocyanate-

Such additives convenlently may be combined
reactive compositior. before the foaming takes place.

Although other blowing agents than water, like
chlorofluorocarbons and hydrogenchnlorofluorocarbons, may
be used, preferably water is used as the only blowing
agent. The water preferably is premixed with the

isocyanate-reactive composition.
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2r the slarstock tecnhnigue. Tne foams wmay be used in the
Jurniture and autometive industries 1n seating, cushioning

S
, especlasly 1in waterliily comfort

and mattressss

cusnioning, waterlilly 1s a trade mark of Imperial
Cremical Industries PLC. The flexib.e fcams obtained may
~ave a free rise density of as lcw as 20 tc 35 kg/m’.

Tne present Lnventicn 1s 1llustrated by the ftollowing

Example 1

46 parts by weight (pbw) glycercl and 0.72 pbw of an
agueous solution of 50% w of KOH were added to an
autoclave which was subsequently three times purged with N,
and then vacuum stripped at 110°C fcocr 1 ¥ nours to remove
the water. Then prcpylene oxlde was added and allowed to
react at 110°C follcwed by vacuum stripping. At this
stage the hydroxyl value of the polyol was 422 mg KOH/g.
To 23 pbw cf this pclyol 2.58 pbw of an agqueous solution
cf 50% w of KOH was added, followed by vacuum stripping at
110°C for 2 hours. Then 248.5 pbw of propylene oxide was
added over a period o©of 14 hours at 110°C; the reaction was
continued for another 3 hours followed by vacuum stripping
for 1 hour. Of the poiyol so obtained 121.5 pbw was
remcved from the reactor. To the remainder 90 pbw of a
40/60 w/w mixture of ethylene oxide and propylene oxide
was added over a period of 7 ¥ nours at 110°C and allowed
to react for another 3 hours followed by vacuum stripping
at 110°C for 1 % hours. Then 41.5 pbw of ethylene oxide
was added at 120°C and allowed to react for 1 hour at
125°C follecwed by vacuum stripping for 1 hour at 110°C.
Then 2% w of magnesium silicate was added at 110°C
followed by filtration of the polyol at 110°C for 8 hours.
The polyol obtained has an OH, of 20 mg KOH/g, an EO
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f 26% by weignt, an EO-tip amount of 15% by
r v hydroxyl content of 91% and a PO blcck
tor of 53% by weilight relative to the

gl
to-a. amount c¢fi EO and PO units 1n the polyol.

¥

r way as 1n Example 1 a poc.ycl was pra2pared py

u

oy

razcting ¢glycerol and etny.lene ox:ide and propy.ene oxide
giving a polyol having an CH, = 28 mg KCH/g, a primary

nydroxyl content of 85-35%, an etnylene oxide content of

23% by weight, an EC-tip amount of 15% by weight and a PO
Flock linked to the initiator of 5%5% by welght relative to

the total amount of EC and PO units 1in the polyol.

Example 3

The above polyols were used to prepare flexible foams by
mixing these polyols with other ingredients to form a
polyol composition and to react this with a poliyilsocyanate
in an open container. The relative amounts (in parts by
weight) of the ingredients, the index and physical date

are given in Table 1.
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Remarks
1) The polyisocyanate is an MDI-based prepolymer having an

2)

4 )

NCO content of 27.9 prepared by reacting MDI (2.4’ MDI
content of 30% w) and a trifunctional EO/PO polyc:, wi:zi
75% w EO random, and a MW of 4000 to obtain a 27.9 NCO
polyisocyanate and mixing this with polymeric MDI.

X 8154 : catalyst obtainable from Air Products
D 33 LV : cataiyst obtainable from Air Products
B 4113 : Tegostab™B 4113, surfactant obtainable Irom

Goldschmidt

Niax Al : catalyst obtainable from Union Carbide

Polyol 3: a glycerol based EO/PO polyol of MW 48C) and
17% w EO (all-tip).

Polyol 4: a glycerol based EC/PO polyol of MW 40C2 and
75% w EO (random).

ND = not determined
Cell open/closed
1 = good cell opening, no crushing needed.
2 = acceptable cell opening but c¢rushing needed.
3 = inferior cell-opening; not c¢rushable; not
acceptable.
The free rise density was determined by the ISO R1855
method.
CLD, 40% was determined according to the ISO 3386 method.
The end of rise time is determined as described in "33rd

Annual Polyurethane Technical/Marketing Conference of
30.9-3.10.90, pages 297-305 by S. Burks et al®” with the
proviso that the time necessary for the rise profile to
reach a level which is 98% of its maximal height is

regarded as the end of rise time.
The recession is determined by measuring the maximum

height the foam is reaching and the final height of the
foam 5 minutes after the reaction mixture was mixa2d ana

* - Trade Mark



10

15

20

25

2113946

5) Experiments 1-3, , 5, 10 and 11 are comparative. At low

:ndex the cell ocpenin w. AU a higher

ndex but a low water ell opening i1s Lmproved

put the density 1s re 'h. In experiments 4 and
£-9 flexiple foams are obp
rise density, & good cell-opening (no crushing reguired),
a good stability (.ow recession,;, and a sufficiently long
end of rise time wnich allows good ftlow together with

easy processing on the mixing mach:ine.

Experiment 10 shows that a polyol with EO-tip only leads
to an increased recession and experiment 11 shows that
high amounts of polyols having high amounts of EO lead to

foams which are inferior regarding cell-opening.

Examplie 4

Mixtures were made of 9 parts by weight of water and 120 parts
py weight of respectively the polyol obtained in example 2
(polyol A) and a glycerol-based EO/PO polyol having OH
value=28 mg KOH/g and 28% w of EO (all tipped) (polyol B).

The mixtures were made by standard mixing at ambient
conditions for 5 minutes. The viscosities of polyol A, polyol
B, the mixture with polyol A and the mixture with polyol B
were 1100, 1600, 28C0 and 6700 mPa. sec respectively (measured

at Rrcckfield viscosimeter at 25°C) .
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CLAIMS

Polyether polyol comprising as alkylene oxide units ethylene oxide and propylene
oxide units, said polyol having a nominal average hydroxyl functionality of 2 - 6, an
hydroxyl value of 16 - 45 mg KOH/g, a primary hydroxyl content of at least 50%
calculated on the total amount of hydroxyl groups, an amount of ethylene oxide
units, calculated on the weight of the alkylene oxide units in the polyol, of 21 - 49%
by weight and which polyol has been prepared by reacting an initiator and an
amount of propylene oxide equivalent to 20 - 55% by weight of propylene oxide
units calculated on the total amount of alkylene oxide units in the final polyol,
followed by reaction of the polyol so obtained with a mixture of ethylene oxide and
prdpylene oxide, followed by reaction of the polyol so obtained with an amount of
ethylene oxide equivalent to 10 - 20% by weight of ethylene oxide units calculated

on the total amount of alkylene oxide units in the final polyol.
IsoCyanate-reactive com'positi’on comprising a polyol according to claim 1.

Process for making a flexible polyuréthané anm by reabting a polyisocyanate, an
isocyanate-réactive composition comprisingz a polyether polyol comprising as
alkylene oxide units ethylene oxide units and propylene oxide units, said polyol
having a nominal average hydroxyl functionality of 2 - 6, an hydroxyl value of 16 -
45 mg KOH/g, a primary hydroxyl content of at least 50% calculated on the total
amount of hydroxyl groups and an amount of “ethylene oxide units, calculated on the
weight of the alkylene dxide units of the polyol, of 21 - 49% by weight and which
polyol has been prepared by reacting an initiator and an amount of propylene oxide
eqﬁivalent to 20 - 75% by weight of propylene oxide units calculated on the total

amount of alkylene oxide units in the final polyol, followed by reaction of the
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polyol so obtained with a mixture of ethylene oxide and propylene oxide, followed
by reaction of the polyol so obtained with an amount of ethylene oxide equivalent
to 10 - 20% by weight of ethylene oxide units calculated on the total amount of
alkylene oxide units in the final polyol, and 4.5 - 15 parts by weight of water per

100 parts by weight of other isocyanate-reactive compounds at an isocyanate index
of 70 - 110.

Process according to claim 3 characterised in that the isocyanate-reactive
composition comprises a polyether polyol according to claim 1 in an amount of at

least 10% by weight excluding water in this calculation.
Process according to any one of claims 3 or 4 characterised in that the polyether
polyols in the isocyanate-reactive composition consist of polyether polyols

according to claim 1.

Process according to any'dn'e of claims 3 to 5 characterised in that the polyether

polyol has a nominal average hydroxyl functionality of 2 - 4.

Process according to any one of claims 3 to 6 characterised in that the index is 75 -
05 o .

Process according to any one of claims 3 to 7 characterised in that the ethylene

oxide content in the polyether poljzol is 21 - 35% by weight.

Process according to any one of claims 3 to 8 characterised in that the amount of

water is 4.5 - 10 pbw per 100 pbw of other isocyanate-reactive compounds.
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