Title-: Process for preparing flexible foans The present invention is
concer nedWo9sBds®he preparati on of flexi bl e pol yurethane foPOFEPSSHREsS

pr eparation has been disclosed 5 extensively;, see e.g. EP--22617,
EP--10850, EP-296449, EP-392788, EP-111121, EP-344551 and EP-555721.

EP- 392788 di scl oses the preparation of flexible foans from MDI - based

prepol yners having a rather | ow NCO value and from an i socyanate- 10
reactive conpogiti®n pfygess Sforgprephaiig/ elyxiblghfameunts of water. EP-111121
descri bes the preparation of fl exi bl e pol yurethane foamfrom1) a

Prepol YITer basge kedbSnY a,bal@ec%%gmg@aech@%%ﬂa%@m%pskOﬂ%'xﬁ;le
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pr epol ymer havPﬁbY%Fﬁ B?ﬂsentg’(‘}f’ RZEP3BREAAR HRd )“:b?ﬂeﬁlmarl c MDI if
t he above priepekyensiveky:naee < goBENER2613) BPpaPYAS:,, EPra?ﬁﬁﬁ@:aBPoszéﬁ'
content, and 4Egpailllioy rEp-344551 . aridPEBS5321.di scl oses a process for
preparing a flexible foamfroma 20 prepol ymer havi ng an NCO val ue of

15-30% by wei gg}, m,Pp algcmE 40 gke}, oli‘ai"ie.& bfe PUGROELbm MDI-based
g

functionality o eas reparatio

flexible foarrspf?%me’bsoﬁ‘w’s’l?c?a?f * °§’p nﬁ?ue Wﬁ? ’fmgn%n é‘sﬁf’f&nagﬁ of a
pol yol havi¥fy &eQ%tHVSV\FM&WPe??é‘PEH’?P@nfe él"%llYpBF BPRRASN BT FARPHN

oxyet hyl ene content. Surprisingly it has now been found that the properties
of foanms and theifipepmsatines tHy prepdraeionefi fuxawbs poTPerethae fagsor di ng
to 30 the inveg bﬁ?” %hg\e;r@paa ¥r [Hagba r&salﬁmgfme@,ai{@rdlemaﬁgémr(ﬁﬁﬂ on set

and ‘a very | ow_hyst L esi are s shrin ag@ he process.
for making t he® f‘% l@ﬁ ) e’fj'lcs;e'lglbband (?8ggr0(}:‘8‘s’lsn § T’herefore t he

present i nvént |°6ﬁe§bé’1&¥ﬂ1<9é?‘f'?€d the RTeP #’B%’e§’§" R aﬁr”éﬁ?ag??@”é ?% d£r$% foam
by reacting 1. ba wgyts@dymiarmermnﬁbgft Fom abRue iprgralymRCG sy apdee T5pm 10- 25%
by wei ght and emppria)sanglgsl,’/Beatihgparis: by cvncgit, efid and)i & adyairai egent.

pr epol yner 40 havi ng an NCO val ue of 5-15% by wei ght

prepared by reagt [ f I8e and a
RIERCRPE o G b e S A

from a polyol having a hydroxyl functlonallty of at least 4.

EP-555721 discloses the preparation of flexible foams from a
polyisocyanate prepclymer, water and a mixture of a polyol having a

25 1low oxyethylene content and a polyol having a high oxyethylene
content.

Surprisingly it has now been found that the properties of foams and
their preparation may further be improved. The foams according to
30 the invention show a very high resilience, a very low compression
set and a very low hysteresis and are stable (reduced shrinkage);
the process for making the foams is characterised by good
processing.
35 Therefore the present invention is concerned with a process for
preparing a flexible foam by reacting
1. a polyisocyanate composition, having an NCO value of 10-25%
by weight and comprising
a) 70-90 parts by weight of an isocyanate prepolymer
40 having an NCO value of 5-15% by weight prepared by
reacting an excessive amount of an organic
polyisocyanate and a polyol having an average nominal
hydroxyl functionality of 2-3, a number average
equivalent weight of 1000-3000 and an oxyethylene
45 content of 5-25% by weight, preferably the



equi val ent wei ght of 1000-3000 and an oxyet hyl ene 45

cont entW@Pps/H526% by wei ght, preferably the -2- oxyet Ws,m@s bei ng
at the end of the polymer chain; b) 10-30 parts by weight of a ’
pol yi socyanat e havi ng an NCO val 0@ of 30- 33% by wei ght; and 5 2. a

pol yol conposition in an amount of 30-150, preferably 30- 100, parts by
wei ght per 100 parts by weight of the above polyisocyanate conposition,

sai d pol yol conposition &@éﬁﬁyﬁén@guﬁ) s 7Bsi9G. atPkGE eernﬂblvﬁ' th9- &iﬁ A ts by
wei ght of a 10 po yoxyet hyl ene- pol yoxypr opy ne pol yol
having an average no of 2-3, a nunber average

functi on I | t
equi val ent wei ght of mfﬁf % % RY dedghyy bﬂ@@cyaé\‘?&edﬁ"bk‘i/éphyl ene
content of 5-25% by wei gifC vptis €Fa§ﬂ‘93?H¥¥ H%Wé‘f-hyalnéne units 15
bei ng at Yhe end?.ofa tpeéyplolcpmpasichen in &) abo@l, oprivFeskbpyefddally 3parts by
wei ght of a pol yet huto, ppdats| by akti gt per 0B Pkt s Y TB 2ght BEltheY hbove

functionality of 2-giy@ JH&HHQE @Y% @él%i&?' 8&id 361 'gcmlp Qi £1230- 3000 and an
oxyet hyl ene contentlgb p 0. ° Tofip ?ea%? 80, c’pre erably of 100,

9 h ased on ﬁe al kyl ene_cont ent 2-8 parts by wei ght
-cﬁ‘b%a\tl\glrg ttlrole amount 2470 é) pr?f% §H/d-'02'83)pat"(’:':@)e‘ﬁhlﬁ‘?z‘ili’é'rl 7§ 2100 parts by
wei ght ; bfhd opti onal 1 y - 3511yoxyethylene-polxp):ymmenpepolml baving an .
i socyanat e-i ndex of 40- l@rageimihinall hedixes efhctiduenityoBsizs-sgancerned with
a process forhpr epari ng @gbg@m é@ammeﬁte%imgo@ mbyso\?gcyﬁtnag ﬁd
COﬁpOSItIOﬂ aV|ng an f¥ % oxyeth le
\(,:\grg[]lt sz)}pgf Pg‘ze.d on 100 SD%I’SES}; ey.veht, pre erab1§6{:he ox&ﬁthﬁ%&iyugﬁsgé parts by
15 -+ ‘being- at_the end of the polymer chain;
b) 5-25, preferably 10-25, parts by weight of a
polyether polyol having an average nominal hydroxyl
functzonallty of 2-8, a number average molecular
we1ght of 200-3000 and an oxyethylene content of at
20 - _ least 80, preferably of 100, % by weight based on the
| - total oxyalkylene content; . '
¢) 2~-8 parts by weight of water; the amount of 2a), 2
b) and 2 c). together being 100 parts by welght, and
_ optionally
25 d) additives; at an 1socyanate—1ndex of 40-100.

Further the present ‘invention is ‘concerned with a process for
preparing a flexlble foam by. reacting -
'~ .. a polyisocyanate composition, having an NCO value of 10-25%
30 . . . by weight and comprising based on 100 parts by weight
. a) 8-60, preferably 10-50 parts by welght of free
diphenylmethane . dllsocyanate,
" b) 2-20, preferably 5-15, parts by welght of free
. bolymethylene polyphenylene polyisocyanates having an
35 - isocyanate functionality of 3.or more; and
' c) 30-90, preferably 40-80, parts by weight of an adduct of
diphenylmethane diisocyanate and=a#poqul-having'an average
nominal hydroxyl functionality of 2-3, a number average
equivalent weight of 1000-3000 and an oxyethylene content
- 40 -of 5-25% by weight, preferably the oxyethylene units being
: at the end of . the polymer chain and a polyol composition
in an amount. of 30-150, preferably 30-100, parts by weight
per 100 parts by weight of. the above polyisocyanate
. composition; said polyol comp031txon comprising
45 _ a),70-90,_preferably'70-85, patts by weight of a



di phenyl net hane dii socyanate; b) -15, parts by weight of
free pol yn¥PH#§BERE pol yphenyl ene ﬁ% SQEF!* ﬁﬁStﬁEﬁNhavi ng anPGHEP9Y5/02069

i Socyanate functiomatity of 3 or boe; 'Y 3090, preferably 40-80,
part sThis hmugmeenqte ladkdadduct of di phehyl rret hane di i socyanate and a pol yol

haV|ng n1na| hydroxyl functionality of 2-3, a nunber average
eqU|va 1000- 3000 and an oxyet hyl ene content 40 of
5- 25% ferabl Y - béngroRy iyl yhe ol pikybsoRtieny plyd@asig oh the

pol ymer chain and a pol yol cg‘;g}gégtdog}@néln h§gr@@ugn&§°,gqlg§%f @Iﬁfgr ably

30-100, parts by weight per 1 ar 0 socyanat e
conposition, said polyol corrp%"%le? x}e%%é/ eqluigaqeng welggt °l} Y@oop%é'd d) 70-90,

preferably 70-85, parts by V\Eﬁ‘egqﬁ’fa%lfy 400 "288?'yg§‘9e1’h>9f‘5é‘ﬁé‘3’b?ﬂey69<WPBp%ﬁ ene
pol yol havi ngdan average nonPtii® hydiedsht, poskeriabhnltheoxyethyl¥ne angbsber
aver age equi val ent wei ght of bdig0aS8Q3he, erpt of cthabpylyhis®0chad@Np, and an

oxyet hyl ene content of 5- %%,% fé]ﬂ;t,ablqr ebersgbhyrishsy Qe gidvleene units
being at the end of the pol y eg bl 1 ﬁa‘gi% gﬁeg‘g?g% éonh%a?ﬁlydgg{}ls by

wei ght of a pol yet her pol on VI n n vera e °nomi na

functionality of 2-8, a numb&%kv 5Y (RF &ctn A PHEegntY 51’9?(%13‘3’66 Tand an

oxyet hyl ene &®dntent of at | eugkgh8oef P@T:‘&o&bﬂf‘ ap ‘?E(YG“%%? sesteth obaated on
the total oxyal kyl ene cont entgast) 8Q- $refexablppfn@dGhtt by webdldr basddecmtbeant

of 2a), 2 b) and 2 c) toget hestahebngpikPleneacsiely; Wwei ght; and optionally d)
addi tives; at an isocyanatg- 2.@1 & b§owglggt SULLEES; tHE LAMBRILANLE, 2

concerned with reaction systg %h above ingredients. Stil
further the invention is conge ﬁléairevl eqlb %eﬁf’% 100’ patesy y weight; anJ
15 optlonally

d) additives; at an isocyanate-index of 40-100.

Further the invention is concerned with reaction systems comprising
the above ingredients.

20 Still further the invention is concerned with a flexible
polyurethane foam having a resilience of at least 60%, preferably at
least 65% [ISO/DIS 8307); a hysteresis loss of at most 208%,
preferably at most 15% {ISO 3386/1); a compression set (50%)
core/dry and humid of at most 5% (ISO 1856} and a compression

25 hardness, 40% of 1-5 kPa, preferably 2.5-5 kPa (IS0 3386/1).

For preparing the foams ingredients la and 1b may be premixed or
brought into contact with the isocyanate-reactive ingredients
independently. Likewise ingredients 2a-d may be premixed or not.

30 Preferably the ingredients la and 1lb are premixed, as well as
ingredients 2a-d.

The process is suitable to make moulded flexible foams as well as
slabstock flexible foams and preferably is conducted at an
35 isocyanate~index of 70-30,

In the context of the present invention the following terms have the
following meaning:
1) isocyanate index or NCO index or index:
40 the ratio of NCO-groups over isocyanate-reactive hydrogen atoms
present in a formulation, given as a percentage:

{NCO]x100 (%),

[active hydrogen)

45 In other words the NCO-index expresses the percentage of isocyanate



pol yur et hane foam having a resilience of at |east 65% (1SO' DS 8307); a
hyst erwoies/sessss of at nost 15% (1 SO 3386/ 1); a conpresSpOIES024690%)
core/dry and hum d of at nost 5% (I SO 1856). and a conpressi on hardness, 40%-
of 1-5 kPa, preferably 2.5-5 kPa-¢+SO 3386/1) and a core density of 25-80
[err]. Far preparing the foans ingredients la and I b may be prem xed or
brought into contact with the isocyanate-reactive ingredients '

Lhe | nor ed ebs oL e T b o R A O . The
procesg [ s"sh%%cgﬁﬁae&t gh#n}keg{%&gpd%cgﬁﬁeedx?gf\éﬁf%%é J'a'lis\:gl\/\;l’;:F+ aénss’&é é)lgst ock
f1exibl e foahiPSYARRYH EPRGEABE PYALOWTNUIRG &8 LitfoqPriastRranat e- i ndex of 70- 90.
In the context of the present invention the follow ng terns have the

fol | owi ngsneanishguld bei sdeyestntthat riiexieydi@Dei diex oy usadderethdsrati o of
NCO- gr oups . O¥&dsité Ay 206k @hé Gaiht o BY6l 0gcthedb &R PERSEAY Procdss
formulation ;Woioih@tng ABEGEEINorbaldnk dth Wb YaokPlriltel HADIY | NdeX

expresses the percentag I socyanate -4- actyally used In a
formul ation (B4 EFac ARVoHI9ISUIYS qFours; SaneRBed 40, 2 WrRLEPaPTL ERY
required for t? PFetRsrymorified ROLYMRTYANINES| G AFDGe i dEPH@DASRIr ogen used
in a formol atexivatives| refsrged tobin dbecanteds tdvasi tdresemiopyeprdymersndek as
used herein ppepoditnd 3" &l ahy aiotitie€ hyarsdensf resicevd afith Nsoagdraak dooani ng
process i ”VOLi’édﬁgeFthéiiEM?@ﬂ%tl@ s NPoePirBls ARde Ifde tSRAYANA! SadRActi ve
| ngredi ents. ;. AQY LA0GY AN S OTRUNS BANINT el 2 RIS BALY STEP to
produce nodi fl eé’ ol'yiI'socyanat es (% g ucﬁ ng such isptyanate- 10
derivatives i‘%‘f%’r‘ﬁ%‘if B5OYRT BB tAP 11288 HiPsY “W?Eﬁﬁt*b%/ BF3etePs and
prepol yndbs) (trclading shesee ofyikheodates, r thased) Rresentsaeranatued produce
nodi fi ed pol Yedneingrstagk yane teen amt® actounsken into account in the
cal cul ation of the isocyanate index. Only the free

2) The expression “isocyanate-reéctive hydrogen atoms" as used _

herein for the purpose of calculating the isocyanate index refers to

20 the total of'hydrpxyl and amine hydrogen atoms present in.the

reactive compositions.in the form of polyols, polyamines and/or

water; this means that for the purpose of calculating the isocyanate

index at the actual foaming prbbesS'oné hydroxyl group is considered

to comprise one reactive hydrogen, one primary amine group is

25 considered to comprise one reéctivé hydrogen and one water molecule
is considered to comprise two active hydrogens.

3) Reaction system : a combination of components wherein the
polyisocyanate components are kept in a container separate from the
30 isocyanate-reactive components.: '

. 4) The expression "polyurethane foam" as used herein generally
refers to cellular products as obtained by reacting polyisocyanates
with isocyanate-reactive hydrogen containinqkéampounds with water as

35 reactive foaming agent (involving a reaction of water with '
isocyanate groups'yielding urea linkagés and carbon dioxide and
producing polyurea-urethane foams). -

5) The term "average nominal hydroxyl functionality" is used herein
40 to indicate the number average functionality (number of hydroxyl
groups per molecule) .of the polyol composition on the assumption
that this is the number average functionality (number of active
hydrogen atems per molecule) of the initiator(s) used in their
preparation althoﬁgh in practicé it will often be somewhat less
45 because of some terminal unsaturation. - '



| socyanat e groups and the free isocyanate-reactive hydrogens 15 (i ncluding

those of wonesiy@der, if used) present at the actual foam nopEiERSHREs t aken
isnto account. 2) The expression "isocyanate-reactive hydrogen atons" as

used herein for the purpose of cal edtating the isocyanate index refers to
20 the total of hydroxyl and am ne hydrogen atons present in the reactive
conpositions in the formof polyols, polyam nes and/or water; this neans

that for the puHQ§Eedtf 1684t A iREpd 815 AEY HRhCHdNRI el n e 3RO YAl
foam ng process one hydroxyl group is considered to conprise one reactive

hydrogen, one primary amne group is 25 , considered to conprise_one
reactive hydr oé@?“&ﬁc?%ﬁésWP%?t%F% Rkinds 1R eRY 28 tBYChprteEetwo

active hydrogefizem 8lighasitq eiickiadippaticaandopmpliRhpolr pelvigapimerts wherein
the polyi sosyaasieeisriyp dhivticyamatesk elitkei iexanetnilanaaiiiseyanates from the 30
| socyanat e- r eagidph8réRNROIYSnatd) J2oRNRANESS, 40811 fuRlimktel hgre-f oant as
used herein geRRlal e ehétiinb LidSbiiindte RO LR TGS QBLARRARYI RAE! | NG
pol yi socyanat es, | | ocye}ﬁat e-re?c Ve h‘é rogen cant al nlag?s&g ounds with
wat er as 35 ré’a‘éf’f”&aé‘altﬁarﬁ g AdeAt AVt PRy aPPeAEOFER r with

i socyanat e gr ob@plylene|ddiservanatey i(FREgeRhenydens dpdirarRaticdeahB°%r oduci ng
pol yur ea- uneét hprefetaklys pol et Ayiene cpahybberorage pedpisealyatards depling an
functionality";iseydsard BeictibndQ tyt €F i2n6k Gake. t he nunber average
functionality (nunber of hydroxyl groups per nolecule) of the polyol

conposition on_t he ass ion_that this is.the numher average.functionalit
(hubber of act Wevﬁ%%éi#ngt Rilshetviely e?e&rfefcg?*q%%g RPpRHeeb ko |
their prepar at f#Rveayineshgte Chizncyerates Thichi nclyfes 4 A0 niRthatomeEis 45

because of 1§onmixtures odl 4 AIsMPIy 2 # LMDI and Besq ghprdildrhy veightdof 22'-
preparati on hasplheemdieNDT, Peliyneri EMIBoE Bodidrigdnvaxipotsy bs axhgaaat es for

neki ng i ngredi gtymbely1XRY o8 ySdrRELRd pbi Pi¥oaldraitas | cont &M he darbbdilimadnd
‘a‘ir f"s'Ogggtn;tcepoué’ét%%&%%?tPssocy nf3AREC W tRand] | SACYANALES urkk ki BRXATEL Nyl ene
' groups. Preferred polymethylene polyphenylene polyisocyanates are
20 pure 4,4'-MDI, isomeric mixtures with 2,4'~-MDI, uretonimine and/or
carbodiimide modified MDI having an NCO content of at least 25% by
weight and urethane modified MDI (obtained by reacting excess MDI
and a low molecular weight polyol, MW at most 999 preferably) having
an NCO content of at least 25% by weight.
25 Mixtures of MDI with up to 25% by weight of other polyisocyanates
mentioned above may be used if desired.
The polyisocyanate may contain dispersed urea particles and/or
urethane particles prepared in a conventional way, e.g. by adding a
minor amount of an isophorone diamine to the polyisocyanate. Most
30 preferred MDI are isomeric mixtures containing less than 5% of 2,2'-
MDI, 5-60% of 2,4'-MDI, the remainder being 4,4'-MDI.

Polyether polyols for making ingredient la) preferably are selected
from products obtained by the polymerisation of propylene oxide in

35 the presence of polyfunctional initiators followed by the
polymerisation of ethylene oxide. Suitable initiator compounds
contain a plurality of active hydrogen atoms and include water,
butanediol, ethylene glycol, propylene glycol, diethylene glyceol,
triethylene glycol, dipropylene glycol, ethanolamine,

40 diethanolamine, triethanolamine, cyclohexane dimethanol, glycerol,
trimethylolpropane and 1,2,6-hexanetriol. Mixtures of initiators
may be used.

Other polyols which may be used comprise dispersions or solutions of
45 addition or condensation polymers in polyols of the types described



| sophorone diisocyanate, cycl ohexane-1, 4-diisocyanate, 4,4 '-
dicyclohaayymayhane dii socyanate and m and p- tetranethy Aﬁﬁﬁ

di i socyanate, and in particular aromatic polylsocyanates I et ene

di i socyanates (TDI), phenyl ene di +éecyanates and nost 10 preferably

pol ynet hyl ene pol yphenyl ene pol yi socyanat es havi ng an i socyanate
functionality of 2 or nore. The pol ynet hyl ene pol yphenyl ene polyisocyanates

may be sel ect ggyfd, Of@dihpxhkf‘dh‘im?%b d'éﬁQEYPJREFed \e’9|a(§h" des 4,4’ - M
AL W ey At v o ko RRE
pol ynet hyl enepf)?ﬂ%‘?'p'ﬁé?w WF%&:—?—%\H& Bg E??ﬁf‘é?tr’rf’ﬂgffca?%c&fl P e,

~uretoninine, MiudyBeRARSEY, foF cXpmPke SEYTedghandios, aqrvdenisrild udatther oups.

Preferred pol ysetehpbEyeeh@olpyhyrdsy | @ndy pdiey is ociyanedaesiar Pefdkenpalr €

- 4,4 -MDl, iso Iylfsoe@aataué QnRdVéd Améncd’ andlor w&mwﬁhe@io@\aﬂ/ﬁ@sﬁéodl i mde

m)d! fied M Latg Emog%tngnt fthé‘tabo%sﬁolﬁgl o by wei ght and ur et hane
a| ne

nodi fi ed VDI eactl ng excess a | ow nol ecul ar wei ght

pol yol ,” MV at m)st 999 pref erably) having an ‘NCO content of at |east 25% by
wei ght. 25 M RelyaayaliylREs PRI SUFPRTALBm fFome) Ehid0biofodhipersed

pol yi socyareat polymemt amnpartdbolerlyaysefal us @driicleesizeedrt The dispgrsdcyanate

may contain dp§pafezest ULOA thak tsloChﬂﬁ:oﬁmﬂzerpwﬁtrbéme particles prepared in
a conventional way, e.g. by add| ng a m nor anmount of an.isophorone di am ne

to the polyisgcyana Mbst preferre | .are iso

contai ning | eg ¥ %\h%&a%tf Yﬁ”z‘ seYped Cté'g? rfavf Efenlr%scrf%eg(ﬁ:grﬁﬁeﬁaﬁer

bei ng 4, 4' - P°1¥96P9’étﬂ‘?é¥°lﬁof‘%lng 3 &P"n’ﬂ’eﬁf‘f RgPRTRHON 2)ThSS8f er abl y ar e
sel ect ed f¥ondpreldeuentsobavei paste by rossiel perysespelvenhest pptysdy| etdhexi de in
35 the presenaggidr pad of uthet mareahlammbigﬁnotméenbimueehd)yﬂiplpobwmbw sation

of ethyl ene oyiOsrepatdd aDi ah ru&:eg&.mycmmms o€ Qitls@tutadidH urﬁéé&:&&é
active hydrogen ald <CBEe %Rf’ ;mQS)H‘iq §is %di&* ’le@'%th§%§a a%QLn
39) y

y
propyl ene glycol, % cﬁeg’}‘nang ﬁ?’; %%I %FI%‘{ene Olﬁg“ ?8 g%/ﬂe‘ﬁane

gl ycol , et hanBPAMengse
di met hanol20 gPpE¥ald| bawipg e dew (16Fe} GSatRsasHErtion ’B’Jhbﬁaﬁéf‘r if8F. M xtures of
initiators nayrélamse(ileﬁbherqubyhﬂvsnm (hhghrﬂ:}lberebsw .conpri se

di spersions or solutions of. .

Ingredient 1b preferably ls a polymerlc MDI hav1ng an 1socyanate-
functlonellty of 2.5-2.9. ' Such polymeric MDI's have been described

25 widely; see e.g. the ICI Polyurethanes Book by George Woods, 2nd
edition; 1990, page 10-12. -

Ingredieﬁ: 2a may be selected from the pelyols mentioned before for
preparing ingredient .la. - '

30 ; _ : _

Ingredient -2b may be. selected from polyols conta1n1ng 2 8 and

preferably 2~-6 hydroxy groups prepared by oxyalkylatlng an 1n1t1ator

- which may be selected from ethanolamine, diethanolamine,

triethanolamine, ethylene glycol,'diethylene glycol, triethylene

35 glycol, propylene glycol, dipropylene glycol, butanedxol, glycerol,
trimethylolpropane, pentaerythrltol, sorbxtol, sucrose, toluene
diamine, diethyl- tqluene.d;amlne, cyclohexane d;amlpe,_phenylene
diamine,.diphenylmethahe_diemine,_an_alkylated diphenylmethane
diamine and ethylene diamine - using ethylene oxide and optionally

40 another'alkyiene oxide. like propylene oxide. .Such polyels and their
preparation are widely known in the art. -

The additives which optionally are used may be selected frenh
amongst others; chain extenders, cross-lxnkers, formatxon of urea
‘45 and urethane enhanczng catalysts like. tertzaxy amlnes and tin



45 addi tion or condensation polyners in polyols of the types descri bed

- 8- CLAI \BoDBs/i3489pr ocess for preparing a flexible foam by rperepsspi6s a

pol yi socyanat e conposition, having an NCO val ue of 10- 25% by wei ght and
conprising 5 a) 70-90 Parts by weight of an isocyanate

prepol ymer having an NCO val ue of 5-15% by wei ght prepared by reacting an
excessi ve anount of an organic polyisocyanate and a pol yol having an

aver age nom nakordpedhaxy |sut tixabhhonabtibiloserd, 3flanenvedaeradt®, fillers and
average equivghgnbxyeinggt of 1000-3000 and an oxyet hyl ene content of
5-25% by wei ght; b) 10- 30 parts by wei ght of a polyisocyanate having an NCO

val ue of 30- 33‘V by wei nd 2 a Ly sitian unt of
30- 150 parts b§/‘ § proce % d‘gag‘ %@b aﬁ’% f‘é%dt %So‘?x;ﬁ% above
pol yi socyanét efeWposhF‘I"iléhng @aYcPepSPWCtE%r‘ﬂ&g%l ‘tPirSFPTrPBFrbr‘i% PRhgeesF SOHO
parts by wei ghandfwished hexsiaghtecmenldyol Thex feamspih exsacpol pave ravoyRy an
aver age nom naberBidly Oty 25¢80)Cbkoreabbly 40+80- Bg/nfl (NSOYRIS AYBY ape m{y be
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wei ght; b) 5-25 parts by weight of a poI yether polyol having an average
nom nal hydr ox functionality of 2- a nunber average nol ecul ar wei ght of
200- 3000 ard aﬁh?@resent inventlon is b’yé;}’étt egdnky &gﬁt%‘ﬁ&'&“%t’*"ﬁ’@%t 80% by
wei ght based on the total oxyal kyl ene content; c) 2-8 parts by wei ght of
wat er; the anopmdmp@é 2a}, 2 b) and 2 c) together being 100 parts by weight;

and optional ly, lyisqcyanate comSPsitdsh thYaRdedly BlxinO8Y Grate-dydergnef
40-100. 2. A pragesse Tl BIGR3 1 No%dW 6 dthfnd A3MBY 2h&ALH By of su210.
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A polyol composition was made by mixing 2.5 pbw of water, 40 pbw of
polyol 1, 10 pbw of a glycercl initiated polyoxyethylene polyol of
MW1200, 0.35 pbw of D8154, 0.3 pbw of triethanolamine and 0.3 pbw of
DMAPA.

20

A moulded flexible foam was prepared by allowing the above
compositions to react in a mould (Krauss Maffei 2K RIMSTAR 40/20 -
mould temperature 45°C). After demoulding a foam was obtained
having a core density of 62 kg/m’' (ISO/DIS 845); compression set,
25 50%- core/dry and humid (100% humidity at 50°C) of 2% and 3% (ISO
1856); compression hardness, 40% of 4.0 kPa (ISO 3386/1), a
resilience of 70% (ISO/DIS 8307) and a hysteresis loss of 12% {ISO
3386/1}).
The polyisocyanate composition and the polyol composition were
30 easily processable.

Prepolymer 1 : The reaction product of MDI (10% 2,4'-MDI and
90% 4,4'-MDI) and a 6000 MW EO/PO polyol with
- nominal functionality of 3 and 15% w EO (all
35 tipp). NCO value of prepolymer is 6.8% w.

Polymeric MDI : NCO wvalue 30.7% by weight; isocyanate
functionality 2.7.
SH210 : sil -one surfactant from OSi Specialties.
Polyol 1 : 450G MW EO/PO polyol with nominal functionality
40 of 3 and 15% w EO {all tipp).
D8154 : amine catalyst from Air Products.

DMAPA : dimethylaminopropylamine, catalyst.
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| socyanat e prepol I S
di i socyanate, isor I‘IaC ﬂ’r%ﬁu?‘&p%ft%’%m a&nﬁmém& o%i
di i socyanak®, ur et oniR$Fnk% REFSr bY we:.ght of the above polylsocyanate
, composition, said polyol composition comprising
a) 70—90_parts by weight of a polyoxyethylene-
polyoxypropylene polyol having an average nominal
hydroxyl functionality of 2-3, a number averége
20 equivalent weight of 1000-3000 and an oxyethylene
' content of 5-25% by weight: .
b) 5-25 parts by weight of a polyether polyol having an
'average nomznal hydroxyl functionality of 2-8, a
number average molecular weight of 200-3000 and an
25 oxyethylene content of at least 80% by weight based
g on the total oxyalkylene content;
c) 2~8 parts by weight of water; - the amount of 2a), 2
b) and 2 c¢). together being 100 parts by weight; and
optionally
30 . ~d) additives; at an 1socyanate-1ndex of 40-100.

2. A process for preparing a flexible foam by reacting
a polyisocyanate composition, having an NCO value of 10-25%
— by weight and comprising based on 100 parts by weight

35 a) 8-60 parts by weight of free diphenylmethane
dllsocyanate.’
b). 2-20 parts by we;ght of free polymethylene polyphenylene
polylsocyanates “having ‘an isocyanate functionality of 3 or
more; and .

40 c) 30-90 parts by welght of an adduct of a diphenylmethane
- diisocyanate and a polyol having an average nominal
hydroxyl functionality of 2-3, a number average equivalent
weight of 1000-3000 and an oxyethylene content of 5-25% by
weight;'and a polyol composition in an amount of 30-150

45 parts by weight per 100 parts by weight of the above



gie having an NCO content of
‘ v plieny| et hagerpidsaaggyanat e

havi ng an NCO content of at | edst nchbhvg i ght . - 10 - 4. Process
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15 optionally

d) additives; at an isocyanate-index of 40-100.

3. Process according to claim 1 wherein the polyisocyanate used for
making the isocyanate prepolymer is selected from 4,4'-

20 diphenylmethane diisocyanate, isomeric mixtures of 4,4'- and
2,4'-diphenylmethane diisocyanate, uretonimine and/or
carbodiimide modified diphenylmethane diisocyanate having an NCO
content of at least 25% by weight and urethane modified
diphenylmethane diisocyanate having an NCO content of at least

25 25% by weight.

4. Process according to claims 1-3, wherein polyol 2b has an
oxyethylene content of 100% by weight.

30 5. Process according to claims 1-4, wherein the amount of polyol 2b
is 10-25 parts by weight.

6. Process according to claims 1-5, wherein the amount of the polyol
composition is 30-100 parts by weight.
35
7. Process according to claims 1-6, wherein the index is 70-90.

8. A flexible polyurethane foam having a resilience of at least 60%,
{ISO/DIS 8307); a hysteresis loss of at most 20% (ISO 3386/1); a
40 compression set (50%)core/dry and humid of at most 5% {ISO 1856)
and a compression hardness, 40% of 1-5 kPa (ISO 3386/1).

9. Flexibe foam according to claim 8, having a core density of 25-80
kg/m® (ISO/DIS 845).
45
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equi val ent wei ght of 1000-3000 and an oxyethylene 5 - cont ent
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15 _ hydroxyl functionality of 2-3, a.numbar average equivalent
' weight of 1000-3000 and an pxyethylene:content of 5-25% by
weight; and a polyol composition in an amount of 30-150
parts by weight per 100 parts by weight of the above
polyisocyanate omposition, said polyol composition
20 comprising, . . : -
a) 70-90 parts by. welght of a polyoxyethylene-
. polyoxypropylene polyol having-an average nominal
hydroxyl functionality of 2-3, a numbér average
. . equivalent weight of 1000-3000 and an: oxyethylene
25 _ content of 5-25% by weight; _
b) 5-25 parts by welght of a polyether polyol having an
' average.nominal hydroxyl functionality of 2-8, a
number average molecular weight of 200-3000 and an
oxyethylene content of at least 80% by weight based
30 . . on the total oxyalkylene content; : :
' c) 2-8 parts by weight of water; the amount of 2a), 2
b} and 2 ¢) together bezng 100 parts by weight; and
-optxonally
d) additives.

35
12, A reaction-5ystem=comprising'a polyisocyahate~composition having
an NCO value of 10-25% by weight and comprising '
. a) - 70-90 parts by weight of an isocyanate prepolymer having an
'NCO value of 5-15% by weight prepared by reacting an
40 o exéessiva_amgﬁnt ot-an organic polyisocyanate and a polyol

having an average nominal hydroxyl functionality of 2-3, a
number average equivalent weight of 1000-3000 and an
oxyethylene content of 5-25% by weight; :
b) 10-30 parts by weight of a polyxsocyanate having an Nco
45 value of 30-33% by weight; and.
T
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and optionally d) addi tie¥ego E;ZrtsRSf?lCJélQﬁ‘t %Esﬁmﬁ&i%obgiﬁgoéﬁnﬁké' m 11
wherein the polyi socyana slﬁ?g_ d&’r% Q&Asigg%agggpglggﬁ)ol ymer is 10
selected from4, 4" -di phe‘%‘f I at’e ures of 4,4'-
and 2, 4' -di phenyl nmet hane @zﬁ’ﬁé’f’é btu%’Igg‘ﬁl?ﬁ ﬁep"gﬁaf%‘?‘thg%‘?‘ﬁodl i m de
modi fi ed di pfenyl et hane di |p§éwarﬁa'e@lﬁa%m@mh hRwing antavsrags naminadast 25%
by wei ght and urethane nodi thydcoxilphergiomstlisnefdltHoeymumdte dvavagey an 15

NCO content of at I|east 25%eQMnY@.'eﬂhtwe1§§t o%em@mosxﬁaam@mﬁ éng to
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20 14. R t t t t
eaction system \,\2 Et?%ﬁ g%l\/g't e 1:288 O&I g§uir[!]18 %1} ai ns

pol yol 2b is 10-25 parts
10- 14 wher eil§ t he anmount of aﬁ’ﬂ?%ﬁo?‘%‘i“écﬁ%@ﬂ Srrgtdonylityrihar s 2y
wei ght. 25 number average molecular weight of 200-3000 and an

oxyethylene content of at least 80% by weight based
on the total oxyalkylene content;
c) 2-8 parts by weight of water; the amount of 2a}, 2
15 b) and 2 c) together being 100 parts by weight; and
optionally
d} additives.

13. Reaction system according to claim 12 wherein the

20 polyisocyanate used for making the isocyanate prepolymer is
selected from 4,4'-diphenylmethane diisocyanate, ‘isomeric
mixtures of 4,4'- and 2,4'-diphenylmethane diisocyanate,
uretonimine and/or carbodiimide modified diphenylmethane
diisocyanate having an NCO content of at least 25% by weight

25 and urethane modified diphenylmethane diisocyanate having an
NCO content of at least 25% by weight.

14. Reaction system according to claims 11-13 wherein polyol 2b has
an oxyethylene content of 100% by weight.

30
15. Reaction system according to claims 11-14 wherein the amount of
polyol 2b is 10-25 parts by weight.
16. Reaction system according to claims 11-15 wherein the amount of
35 the polyol composition is 30-100 parts by weight.
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