Title Process for preparing flexible foanms. The present invention is

Loncer nedyyy gsRygsoPr ocess for preparing flexible polyuret haperfepsgsoesd It is
wi dely known to prepare flexible polyurethane foans by reacting an organic

pol yi socyanate and a hi gh nol ecul ar wei ght isocyanate-reactive conpound in
t he presence of a blow ng agent. Mdre in particular it has been discl osed
in EP-111121 to prepare 10 flexi ble polyurethane foans froma

pol yi socyanat e cpesi tProeessofign ipseprRyiagsiexipreefodmsyer. The pol yi socyanate
conposition is prepared by reacting a di phenyl met hane diisocyanate and a
pol yol ; a pol ynet hyl ene pol yphenyl ene pol yi socyanate (polyneric MDI) is
used as wel | . 15FhenPregentgsfentipn ol (fopcemed With; 3 PEPESSES £8T hPTIREELERT ng
sem - prepol ynmerfeRibl¥ ppBhr-athfheVEddinisan | SOCcyanat e-reacti ve conposition
containing a high amount of water. 20 In EP- 296449 flexible f oans
are prepared” by reacting pol yi socyanates, polyols and water at a
relatively | ow NEO isndeidely nkidim/] 4206 Trepardiafiexdble paiyhosweneg o fpampare a

flexible foamfr . ol . ol yjssQc ' .
transferred 25 i%gle:pe%dga%t I%gﬁlo%q%ﬁ ¥ e%g%‘lsat%t oa%ggg %‘a éﬁlg%a?"rﬁ%% ntg
head of a foani rigogeariate reastiive GOMEERNds bn yEhraPEesenget Ph aa &daping tgent -

conprising a hi Gy Hareicut@tCic nadl BédrSuRSéibskl #RErL PLNAG: { B&lprebate
possi ble to signifi cantl}é: 30 extend the hardness/density foamrange

accessi bl e wit% flgEibiso\RPIYBEIEBR d fP¥H nEF By WRPHESARHARRES nPRATPIS Py
foam strength proappeidiag. a Tdesd -prepalydansi trie f A vodyanataTidodpodiitibh gher
har dness and goaqd strength_ properti can, be.obt aj.ned. Fur ther the
processing is i r‘?ﬁfgﬁzéedi_q gg 5repacg9ng a gfphenylme_ hane adnsocyanate and a po&yo{,

a polymethylene polyphenylene polyisocyanate (polymeric MDI)} is used

ag well.

15
In EP-392788 flexible foams are prepared by reacting semi-
prepolymers or prepolymers with an isocyanate-reactive composgition

containing a high amount of water.

20 In EP-296449 flexible foams are prepared by ©reacting

polyisocyanates, polyols and water at a relatively low NCO index.

In EP-442631 it has been disclosed to prepare a flexible foam from
a prepolymer and another polyisocyanate, which are transferred
25 independently from different storage tanks to the mixing head of a
foaming device, and £rom an isocyanate-reactive composition

comprising a high amount of water.

Surprisingly it was found that it is possible to significantly
30 extend the hardness/density foam rangé accessible with the above
described technology while maintaining similar foam strength
properties. Thus lower density foam with similar or higher hardness
and good strength properties can be obtained. Further the
processing is improved.
35



-2- Accordingly the present invention is concerned with a process for
prepari ngwg okfzgsgb Pl € foam by reacting 1) at least two OF gaPitrpas/02067
pol yi socyanat es W|th 2) an isocyanate-reactive conpound contal ning at | east

two 5 isocyanate-reactive hydrogen atonp and having 4§ ?ggg)ﬁé AASEEeN ,

nol ecul ar wei ght of 1000 to 12000; and optionally w tjh LACED
| socyanat e-reactive conpound containing at | east Lo

i socyanat e-r eact i ¥&obyLH, g%ea%%nénﬁxvgﬁﬂd?ﬁ;@ &u@bﬁ{ea&viecrhage nol ecul ar
wei ght of 60 to 999; an 4) water; aoptionally in the presence of 5)

a catal yst and 6)a<ﬂrﬁﬁ?55aﬁ%' PFﬁPﬁrég‘ga‘?ﬂcFl&ﬁbtilﬁ fR2® RAGRASHES se, wherein a)

one organic polyi &ec:y@%@attﬁvo (:ﬁdahzclpioly&ﬂocyiaﬁﬂfe)éaﬁm}e term nat ed
pr epol yner havi ng, an NCQ val and

ly

most preferably 521098 by 5REY% "r‘?te Toeraecéé?eed BYPHES act°°“t£1§ﬁn%xca§ss:ll?/g%an%‘ffnt
of a di phenyl nes hmydnatsece}eaatave bydregem awweyandt Jeamactal nemes T RveEnae
containing at le t h d having a
nunber average no égﬁ{zm hé%ag@ 1%591%08?.5 go: ﬁ%ggiﬁngi%%é 3 and wherein
anot her organic pdl y%odﬁ&ﬁ&%’@%aﬁ“%"ﬁ ﬁB’F%ﬁ"S‘écf&ﬁ’é?’éuﬁavﬁng #RSNCTF%Pal ue
of at least 25% bysayghﬂme,-r&acuve Zﬂyalégaamdaw:ef @hdbhyvidg- 80 npAbdsS rad ght
of isocyanate- reactive co I s used per .100 parts by weight of 25
organi ¢ pol yi socy&HEFRRaT e gg‘r’id"fc)so £ (WE7 W ¥1®h i s conducted at an/index
of 40-130 and po eiewabey; alspmanmyt on 1@  prddentd@fpr ovi so t hat the wei ght
ratio of (al): a2_),')5 lat st ' preferably 4:1 to 1:1 and nost preferably
2:1to 1:1, the wel g?hf 100 organi ¢ pol yi oscyanate 1) :
2)+3)+4)=4.7:1 tosl ozhm@ux#iéamfghndraﬂdlibi‘(ﬁs pyowy) pek) 220 whereirp: 1. Furt her
the present inventiqgy is goncer cW' bdiyRssKRRRLON (§i/)5t€~1§1 CPhESdyadatdle

above nenti oned I ngredients wt proviso that th
term:.nated prepolymer having an NCO value of 5-18,

15 preferably 5-15 and most preferably 5-10% by weight,
prepared by reacting .an' - excessive amount of a
diphenylmethane diisocyanate with an isocyanate;reactive
compound containing at least two - -isocyanate-reactive

. hydiogen aﬁoms and having a number average molecular

20 ' weight of 1000 to 12000; “and wherein another organic

polyisocyanate (a2) is a polyisocyanate having an NCO

value of at least 25% by weight;

b) 20-95 and preferably 20-80 parts by weight of 1socyanate-
reactive compound 2) is used per 100 parts by weight of
25 organic polyisocyanates 1); and
c) the reaction ‘is conducted at an index of 40-130 and

preferably above 70 to 110 with the proviso that the

weight ratio of {(al):(a2)=5:1 to 1:1, preferably 4:1 to

1:1 and most preferably 2:1 to 1:1, the weight ratio of

30 organic polyioscyanate 1) : 2)+3)+4)=4.7:1 to 1:1 and the
weight ratio of 2)+3):4)=20:1 to 2:1.

Further the present invention is concerned with a reaction system
comprising the above mentioned ingredients with the proviso that the
35 '
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35 - -3- polyisocyanates are kept in a container separate from
Tsocyanat &ﬁé&k e conpounds. In the context of the present_invention t
#ol | owi ng ave the 5 followi ng nmeaning: 1) isocyanat ECTHFFEY0867 NcO

i ndex or index:
atons present in
10

expresses the pe
respect to the a

with the anount ofsagyapats-yFapetiiver eafPPIRRE -hydr ogen used in a forrrul ati on.

the ratio of NCO groups_over
a formul ation, given a8 a percentage: [err] (%

t he
he

| socyanat e-reacti ve hydrogen

0,

[actlve hydr ogen] In other words the NCC)indek

:ngﬁi%%{@yﬂaéﬁo%@“% taciz%‘akl Hegehd. & O;I 5{2%" FLLEN WL

i'socyanate {heoretically Fequire reacting

It should be observed that the isocyanate index as used herein is
considered fromthe point of view of the actual g °gégrocess i nvol vi ng

the i socyanate ingP e??f‘t5?FFd°fﬁ§‘e|%I&8§%rr1éP‘éenFé%tt

i socyanat e gr oups feImsdifgtreatiirg:prel i m nary step to produce nodified
pol yi socyanat es (& cIudl cSugt |soc¥|@8a£!1 d%r|¥gt|ves referred to int

art as quaS| or

S STEpOT Yy NET S and pr epor yner 3

th

iR Eare feke thpy

he

or' any active hydrogens

reacted with i socyarﬁu@eratdomﬁ)mfgrm foved isotryasiaseoreagsiyen iy dergen satoma ot
taken into account 25 ﬂrgs;ﬁemcglfgy,l,@taltggn Obibde asl $GNRBALGe . | NDEX. Only

the free i socyanate groups and the free | socyanate-reactive hydrogens

(i ncluding those

of the water) present atiS@k€l%%ctual foatking stage are

taken into accqgnt. 30 2) The expressiigstivieSppitagadie- reacti ve hydrogen
atons"” as used herein for the purpose of calculating the isocyanate index
refers to the total of hydroxyl and am ne hydrogen atons present in the
reacti ve conposit innshen whds ftbe INCOF inglekyatmsesgsl yearpaesentiagl ©f isocyanate

15

20

25

30

35

actually used in a formulation with respect to the amount of
isocyanaté theoretically required for reacting with the amount of

isocyanate-reactive hydrogen used in a formulation.

It should be observed that the isocyanate index as used herein is
considered from the point of view of the actual foaming process
involving the igocyanate ingredient and the isocyanate-reactive

ingredients. Any isocyanate groups consumed in a preliminary step

. to produce modified polyisocyanates (including such isocyanate-

derivatives referred to in the art as quasi or semi-prepolymers and
prepolymers) or any active hydrogens reacted with isocyanate to
produce modified polyols or poljramines, are not taken into account
in the calculation of the isocyanate index. Only the free
isocyanate groups and the free isocyanate-reactive hydrogens
{including those of the water) present at the actual foaming stage

are taken into account.

2) The expression "isocyanate-reactive hydrogen atoms™ as used
herein for the purpose of calculating the isccyanate index refers
to the total of hydroxyl and amine hydrogen atoms present in the
reactive composgitions in the form of polyols, polyamines and/oxr
water; this means that for the purpose of calculating the isocyanate
index at .the actual foaming process one hydroxyl group is considered

to comprise one reactive hydrogen, one primary amine group is



water; this means that for the purpose of calculating the i socyanate 35

| ndex at foam ng process one hydroxyl group is considered to -
conpri se ‘&Hg ’?@a’gtlve hydr ogen, one primary am ne group i FCTERIF02067

consi dered to conprise one reactive hydrogen and one water mol ecul e is
considered to conprise two active hydrogens. 3) Reaction system: a

conbi nati on of conponents wherein the 5 polyisocyanates are kept in one or
more containers .oR8RALA €ofdnBtidaCots QeyAIBL %ya@@ggal MR swmesfmslec%ie The
expressi on "pol yurethane foanl as used herein generally refers to cellular
products as obt atRedPByoe=EACct? FE™RTISFI SHR FaHMEBY 9IS h

| socyanat e-reactive hydrogen containing conpounds, using foam ng agents
and in parti cul ar, cludes cel lular prod qts, obt ai.ned wi th water

reactive foaning éggﬁ?ut( PRSIy = $e5° BRSSP Okt ecl”m?ﬁ"teﬁtfsgﬁf/’éeﬁﬁt &he
groups yi el di ng pelaisbrydoages aaﬁdce@arbonndmxxm apehtpioeiteci Agparate from

pol yur ea- uret han q&g@ 18- Racibe 6 grage noninal hydroxyl
functionality" i ghl%s %aenrae?n to Pﬁedl cﬁ‘%ge ﬁe nunber average functionality
(nunber of hydroxyl groups per nolecule) of the polyol conposition on the

assunption that tgi &néseiﬂ}@sgwme- oweasaaef Laaam NETRERY] herdiRegeéraagyi Ve
20 hydrogen atoms per nol ecul e the ini or(s ~used in their

preparation al t hGE8GHFS RO Feathd ep‘i"fh‘%ﬁ ps é 6%%&? ROA¥LSFHRDATER of
sone term nal aensatnr abbmnaﬁln&edcwwegyﬁmrymecmmsmmanmoﬁm :) uxiagl
for makin repqlynger a ure 4

isoneric gixltourgg %'f'mg fgeﬁ'/f‘l? ) admyﬁ Sﬁ%ﬁcg% Iégsgslg?%lg %doy’lﬁr rod“ﬁ
2,2'-MDI and- nodiObtmeda«ﬂtama&eﬂ?@r ee#ctemtf&mmgamtbb@wlﬂm a reactzon

uretoni mne, iSOGEapIeL eitw&%émece Yrboph 3281 fing Hia Piméaghl& Cina0E 4R
Most preferred are pure 4 MDI, isqQmeric mxtures with ,

uretoni m ne and/ (9‘%’&%654 Pﬁ?ﬁé’lﬂﬁcﬁqlﬂﬁewe?ﬁf}? rf(j’a ' “NCO cont ent
15

and 30

5) The term "average nemmal hydroxyl funct:.onal:.ty" is used herein

. to indicate the put_n_ber. 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

20 hydfogen atoms per molecule) of the initiator(s) used in their
preparation although in practice it will often be somewhat less

because .of seuie terminal unsaturation.

 The diphenylmethane diisocyanate _(@I)- used for making prepolymer
25 (a1) may be _selected_fxmn pure 4,4'-MDI and isomeric mixtures of
4,4'-MDI and 2,4'-MDI and less than 10% by weight of 2,2'-MDI and
modified variants thereof containing _earbod_iimide, uretonimine,
isocyanurate, urethane, allophanate, uree or biuret groups. Most
-"p"referred are pure 4,4'-MDI, isomeric mixtures with 2,4'-MDI, and
30 uretonimine and/or carbodiimide md.ilfied__ MDI having an NCO content
of at least. 25% by weight and urethane _med_i_fied MDI obtained by
_ reacting excess MDI and a polyol, having an avefage nominal hydroxyl
functionality of 2-6 and a number average molecula.r weight of 60-
999, and havmg an Nco content of at least 25% by weight.
35 : _ . _ : .
In preparing the flexible foams aecording to the present invention



-of at least 25% by wei ght and urethane nodified MD obtained by reacting

xcess MDwogsghaseopol yol , having an average nom nal hydr oxylpciigpedigzesal ity
f 2-6 and a nunber average nol ecul ar wei ght of 60- 999, and havi ng an NCO

content of at |east 25% by weight. 35 In_preparing the flexible foans
according to the present invention -5- anot her polyisocyanate (a2)

havi ng an NCO val ue of at |east 25% by wei ght is used. Such polyi socyanate
may be sel ect ed f rapotiadri piiatisccyaoyed daki plaging aartkdaraluepbatatCleast 25% by

pol yi socyanat es, lL.e, he . iis n | sophor on .
di i socyanate, cyclfwg%%%%ger&sgd'l, %?eglle % %&5@%&9 %%e ﬁ%%%fzﬁtegfl%ﬁ%h%?ﬁ glrré? ﬂ%tnlg !
dii socyanat e and wr<igedipbatder aped hy@rayimhesic didcdpispenanates, ankbr example

especially,  ar onRkifetROl#leS ACYANRFhRSe, isdPdtone RESIRHARILE, cjAbiLanR-
di i socyanates, diphenyl nethane dijsocyanates descri bed above for making
t he prepol ymer) sar’rd“ﬁ%‘l"?ﬂ‘ﬁaﬁ?f’ené'bdﬁ pofEe ARy SHegsYRRREe aRdgm1¢nd
m xtures thereof areetramdthylalyemt hydiesccyanhyqeherpdencefidcfa B30y aRadmeaiar e

known as such and _are. pol vi socyanates cont ai ni MDl .and. MDI -.honol ogues
HRR AR oo hts P eRari I karitns 55

havi ng i socyanat e P TheSBY38RSi s SEYENAFRE5r e

15 often referreddiphenylirethade NDisSoqyanidyr yidesprileBl "abgvel Sex waidegbyhehe
phosgenat i on of ayiydiynee Dl 20! 3Gy 180 Bl 1L0e QAL s&Raansatihan
of aniline and forpr_ra dgkal‘yre.af'in'fleE§6 Srr”“;anu act u?% §g}fx@gbot h l%til?es pol yam ne
m xtures and Ch&ipereestheranbeentsédures is well known. The condensati on
of aniline 20 with formal dehyde in the presence of strong acids such as

hydr ochl ori c aci d L ves a reacti on _  product cont ai ni ng
di am nodi phenyl m?ﬂéﬂ?%ﬁb%@?lmhﬁwmyﬁ@tyﬁg?‘@ﬁ@afﬁﬂ FPREMOTR AF 5B A nes
of higher functioaaki tpplyidveyplistesscconeaasigt iMI1 dayde MbIRBondl o \Nhavanger
on the aniline/f Ori@%%ﬁgé’eo'%uﬁé&!o%n@& 22 PYUYhSRCY MALE SN SoTPAGLLY are
phosgenati on of the polyam ne m xtures
15 often referred to as "crude MDI" or "polymeric MDI" and are made by
the phosgenation of a mixture of polyamines obtained by the acid
condensation of aniline and formaldehyde.
The manufacture of both the polyamine mixtures and the
polyisocyanate mixtures is well known. The condensation of aniline
20 with formaldehyde in the presence of strong acids such as
hydrochloric acid gives a reaction product containing
diaminodiphenylmethane together with polymethyléne polyphenylene
polyamines of higher functionality, the precise composition
depending in known manner on the aniline/formaldehyde ratio. The
25 polyisocyanates are made by phosgenation of the polyamine mixtures
and the various proportions of diamines, triamines and higher
polyamines give ;ise to related proportions of diisocyanates,
triisocyanates and higher polyisocyanates. The relative proportions
of diisocyanate, triisocyanate and higher polyisocyanates in the
30 crude diphenylmethane diisocyanate compositions determine the
average functionality of the compositions, that is the average
numbexr of isocyanate groups per molecule, By varying the
proportions of starting materials, the average functionality of the
polyisocyanate compositions can be varied from little more than 2
35 to 3 or even higher. In practice, however, the number average

isocyanate functionality preferably ranges from 2.35 to 2.9. The



and the various-proportions of diam nes, triam nes and hi gher pol yani nes
gi ve riseybp9ssgsat ed proportions of diisocyanates, triisoGuaidleSdnand

hi gher pol yi socyanates. The relative proportions of diisocyanate,
triisocyanate and hi gher polyisocyanatgs in the 30 crude di phenyl net hane
di i socyanate conpositions determ ne the average functionality of the
conpositions, that is the average nunber of isocyanate groups per

mol ecul e. By wN¢arwdlag off BRedd pPDmek 001 IDOE ist at flieagt Mok by abksghtl.he

average functionality of the polyisocyanate conpositions can _be varied. from
[ ttle more than SHoBEREosipRE ARRERIY AEP 0 B 1 40% RereRtRY, 4P~ 0% Aes
nunber average i sosyanaferdbdpcid-6atlbyt yepgtef of abiphemdngeimnkr ditsdcPinate, 2. 9.
The -6- NCO v Of ROl \JTer ] | t %. |

Such composi t1 one aq iariidf 15eang peTphd G b gbfableny S pold bty et e
preferably 50- §5%Fpsyanate funeiioarline grentehimn §re Seggtthent witht bi-predustader
bei ng pol ynet hy| ¢gemdi0kiy ke A BLcthel Yd5S 8GR pal Pisoefanatesd A5y Bili¥g@nation.
functionality greater thsn two, t.0 e{{uﬁr wth b%{ﬁeroducts formed in, the
manuf act ure of sJCASHAELY ‘é‘iféya?f’é’?‘gs %10 SF8 TRV EREERFLER BB RFGEEEI B ng
| i qui ds, are conwhaipgesento insentdesordi ng to the present invention. 10 The
conpounds containing at |east two isocyanate-reactive hydrogens and havi ng
a nunber average nol ecul ar wei ght of 1000 to 12000 (i socyanate-reactive
conpound 2) 3@n@Fhetdraporglgcsaataining citcleasr tearisesvanatesaedqripe dydrogegs

prepolymer (al) gy RevsSgl AC tnGfody %P&%&Qﬁl@éﬁax wlfdnteeehabd des 12000
pol yt hi oet her s, pol ycarbonates, 15 polyacetal s, pol yol efi ns,

pol ysi | oxanes andiSeepaatentegctive| RATRERAI 4RY  aeythiny LERCYRRANEIRPIRII Ve
I i.lke pﬁl yet hler locﬂoy@mﬁaf he&sed giﬁﬁ.pESﬁ&iﬁd 'hg: b%épﬁW'_Salﬂ inl;@ BQH/Q.‘;beéthinijm S.
Pol yet her pol yol s I ch _may used incl ude products. obtaine t 20
pol yneri sation of”ggﬁfffft &%fteﬁaﬁ&% arrrﬁ%é'y'é ’ﬁﬁ?lé?fé 'oxipag’,’c%%ﬁeﬁeghe
oxi de, . butyl erné (poilylseoalst._ewlabycﬁioﬁurmﬁyénomspm.empiany. polyethers

. and they_ may be polyamines,  like _pélyether polyamines, and

especially polyols, like polyether: polyols. -

Polyether polyols which may be used :i.nélud_e pro.ducts obt;ained by the
20 pélymerisation of :a cyclic oxide, .fqr' example - ethylene o=xide,
'propylene oxide, butylene oxidg or. teﬁrahydrofuran._in the presence,
where necessary, of polyfunctional initiators. Suit_able initiator
compounds contain a _Qlurality of ac.tivg hydrogen ét_o_ms and include
water, butanediol, ethylene glycol, p;opyle_ne_ .glycol, diethylene
25 glycol, triethylene glycol, dipropylene glycol, ethanclamine,
diethanolamine, triethanolamine, toluene diami_ne. 'diethyl toluene
diamine, phenyl diamine, diphenylmethane diamine, ethylene diamine,
cyclohexane diamine, cyclohexane dimethanol, ;eéor_’c_iﬁol. bisphenol
" A, glycerol,. trimethyldlpropane, 1,2,6?hexanetriol. pentaerythritol,
30 sorbitol and sucrose. Mixtures of initiators and/or cyclic oxides

may be used.

Especially useful polyether polyols. include polyoxypropylene diols
and triols and polyoxyethylene po.l_yoxypropylene) diols and triols
35 obtained by the simultaneous or sequential addition of ethylene

oxide and propylene oxide to di- or trifunctional initiators as



v
wher-e necessary, of polyfunctional initiators. Suitable initiator

conpounds woWksgisasa. plurality of active hydrogen atons and ggf)&?%zo w’ter,
but anedi ol , et hyl ene glycol, propylene..glycol, diethylene 3 )

triethylene glycol, dipr opyl ene glycol, _ _thanol am ne, di et hanol am ne,
tri et hanol am ne, tol uene diam ne, diethyl toluene diam ne, phenyl diam ne,
di phenyl net hane di am ne, ethyl ene di am ne, cycl ohexane di am ne, cycl ohexane

di met hanol , resor cksnly, &Bs&fai&laohnA thgl WzRbP! ard [\ | MBRLANIO! URRAREs havin
1,2, 6- hexanetr| ol , xt_‘ thr t ol go sorbitol and sucrose. xtures o
initiators and/ or ’5@]‘"‘ g |‘ffé‘§e‘ﬁﬁfy elouggﬁ.byééﬂﬁm‘aﬁ"leyP’E%féFﬁ?dfpéFyﬁlﬁe?s

pol yol s i ncl ude pokayrﬂoppwnene taving angethyleohs edtiteptd yOKYaS hyd egl@ and
pol yoxypropyl ene) gio r [ by .t he . simul t aneous
sequential additi O%'L ofe§aﬁhy ltgnléﬂoib}ggweg%@p%g %’ﬁ%’“ S FPoAYReTS, aving
trifunctional inttPaebhgieng contents ¢f up \Lodedicprefedaily 1@ oprhiyoveight, R@ndom

copol yners havi n%w%hvﬁ@a&agonéfgm s:fO&qLQxﬁ%:{% %1 08),9 p§5§ J&ggi fhL&d

as well as bl ock copql yners havi ng oxye ne contents o o)

preferably 10- 40%‘?1%}' ﬂ% h%eaéﬁoP"‘F n B‘Fééﬁb%;lbﬁé?‘yr?ér Ehﬁm%}m;ene groups

oxyet hyl ene cont endts thé enp ¢ théd Yopyrrebrdilny 1%.4090daY14@iEGDE sppel 3id1yhased

f)n the total wei gq% g‘f%osxxgltﬁgl ng {Hltss%ﬂ% F’e grtlézgl ar tgosewhﬂﬁl n alhe
east part and preférably al h& Ry Ethy Gtohps Wit e ve oP™

pol ymer chai n, 319 eamoynts af Ingdyd®@ethylenel diols/ehd trible waede afseing @€l €hHeol S
and triols may be 43Gek 35 g’&%ural P Bleks Jt‘?xaf’i‘%ﬂ wgiﬁhgo&y%%gmggffdio' S

and triols may be used as well; the anount ene 'S
wei ght on the anoufit “8¥d-pol yol 2) used. Pol yester pol yol s which may be used
i ncl ude hydroxyl-term nated 15 reaction products of pol yhydr| c al cohol s

such as ethyl ene gP col,. Pro enehg?ﬁ/col dieth Iene glcol, .
1, 4- but anedi ol , 0% ERESA 8 %’dﬁ i 13 ¢ ‘an‘é‘iﬁ finelu dgy YE¥RIYAnkerminated
di net hanol , gﬂSycmﬁaot;on prodncts of polyhydric alcohols such as ethylene glycol,
propylene glycol, diethylene glycol, 1,4-butanediol, neopentyl
glycol, 1,6-hexanedicl, cyclohexane dimethanol, glycerol,
trimethylolpropane, pentaerythritol or polyether polyols or mixtures
of such polyhydric alcohols, and polycarboxylic acids, especially
20 dicarboxylic acids or their ester-forming derivatives, for example
succinic, glutaric and adipic acids or their dimethyl esters,
sebacic acid, phthalic anhydride, tetrachlorophthalic anhydride or
dimethyl terephthalate or mixtures thereof. Polyesters obtained
by the polymerisation of lactones, for example caprolactone, in
25 conjunction with a polyol, or of hydroxy carboxylic acids such as
hydroxy caproic acid, may also be used.

Polyesteramides may be obtained by the inclusion of aminoalcohols

such as ethanolamine in polyesterification mixtures.

30
Polythicether polycls which may be used include products obtained
by con@ensing_thiodiglycol either alone or with other glycols,
alkylene oxides, dicarboxylic acids, formaldehyde, amino-alcohols
or aminocarboxylic acids.

35
Polycarbonate polyols which may be used include products obtained



trimet hy'I ol propane, pentaerythritol or polyether polyols or m xtures of
such pol yhydii.Geeal COhol s, and pol ycar boxylic acids, especipé%né?% :

di car boxy Ii’)%"sggﬁsgs or their ester-formng derivatives, for & {3%067
succinic, glutaric and adipic acids or, their dinethyl esters, sebacic acid,
pht hal i ¢ anhydride, tetrachl orophthali¢c anhydride or dinethyl terephthalate
or m xtures thereof. Pol yesters obtai ned by the pol ynerisation of

pactones, TOr exQpLe.qap’ o Clgggﬁ_-,yhdia £ BOGIARAIAI0N 1 1 e B REY Ol 60T O

hydroxy carboxyli'c acl ds suc roxy caproic acid, my sed.
Pol yest er ami des heggnesdoprdiiesbyiens glvect Ry Gstxnsthylensi vt onidhsdiyyh as
et hanol ani ne i n QebyRA%LE/ i foirCatdnple MiphetyeScardeniid,y bRivaeh Hosg@le) 0l s Whi ch
may be used include products obtained by condensing thiodiglycol either
al orie or with other glycols, alkylene oxides, dicarboxylic acids,

f or mal dehyde, sarsohigacetadhpbdlycds aliahomaybb \sed aoclisie . 3hodiolprepideanaiye

| yol s which . LAacl t.al Y - U '
ol s such ac 1752085 Bvodls! ith, B NNELAAR' YIRS, crsablaRe AR S,
gl ycol or tetradenprediel gritdolfopraltelyda-y| SparaRinapeltyacebylse manprkso be

di phenyl . car bongiy@pa¥a ¥ tgd1 eRe cye1Roby¥aGakal  pol yol s which may be
used include those prepared: by reacting glycols such as diethylene glycol,
triethylene glycol or hexanediol with fornal dehyde. ‘Sui tabl e pol yacetal s

nmay al so be prepaiesblay fAyyIerinsipedys)e bhclvaechydroxy-kerfitatablcadianal ef i n
pol yol s incl ude hydrox jLer rrg-lnaetresd ath ggl' el geho- - ndnco_ o%‘?‘:gers1 ?a%ge
sui t abl e pol ysi I}f?ﬁ'gnea%%l TsYTHE f3€ o "ygl et f S|T’fi<§n§° s
triols. Qher pdoppdimenhyldilomgnehdiclscandisricgl@cyanat e-reactive conmpound 2)
15 conprise dispersions or solutions of addition or condensation

Other polyols which may be used as isocyanate-reactive compoﬁnd 2)

15 con@risé dispersions or solutions of addition or . condensation
polymers in poiyols of the types described #bové .. . 8uch modified
polyols, often. referred to as"."poly_mer polyols® have been fully
describe.d. in the prior art #nd- include products cbtained by the in
ity polymerisétidn ‘of one or more vinyl monomers, for example

20 styrene and/or acrylonitrile, in polyméric polyols, for example
polyether "polyols, or by the in . situ reaction between a
polyisocyanate and an amino- and/or hydroxy-£functional compound,
such as triethanolamine, in a polymeric polyol. Polyoxyalkylene
polyols containing from 5 to  50% of dispersed polymer are

25 particularly useful. - Particle sizes of the dispersed polymer of

less than 50 microns are préferred.'

The number average molecular. weight of the '_isocyanate-reactive
_Eéiitpound- preferably is 1000-8000 and most preferably 1500-7000; the
30 average nominal functionality preferably is 2-4 and most preferably
2-3; the hydroxyl value. preferabl? rangeé from 15-200 and most
 preferably from 20-100. |

Most preferred are polyoxyethylene polydxy'propylene polyois having
35 a number average molecular weight of 2000-8000, an average nominal

functionality of 2-3 and an oxyethylene content of 10-25% by weight,

N



pol yners in polyols of the types described above. Such nodified polyols,

of ten refwigedgdsdse as "pol yner polyol s" have been fully desgti | he
grior art and include products obtained by the in situ po?@n@?&s’dazp?%n of

one or nore vinyl nmononers, for exanple 20 styrene and/or acrylonitrile,
in polyneric polyols, for exanple pol y'egt'her polyols, or by the in
situ reaction between a polyisocyanate and an am no- and/ or

hydr oxy-f uncti onal SUch tri et hanol amine,. in a polyneric
pol yol . Pol yoxyal ny?%r?elggg%yg % ch%% lé"ldn?&nglp?er%%ﬂﬁlsfo 50% of di spersed
pol ynmer are 25 particularly useful. Particle sizes of the dispersed

pol ymer of |ess tﬁ@”is%@yﬂa@&%ﬂ&eﬁrﬁfeﬁgfﬁgr H$ b{wy B?gﬁafggg{yggxgbﬂgﬁ%“' ar

wei ght of the isocyanate-reactive conmpoun refera nost
rz)r if er Sb' y 3500- faegﬁlﬁggezazﬁﬁgga%ﬁl It#a nﬁ:f%;}'yeﬁﬂtﬁém?wﬁs
-4 and nost prefaagadlywihgSthd nextiyd X yéactal Bacwrebaidh! i LoNREes thl Qi
15- 200 and nost prlgféarapl ﬁ"'f roﬁgr& 20-%00. Most €referrec? are pol%%xyet hyl ene
B s oy oot e o e et

- , an aveeggesaryni ke ve ty odf p s natie Gfide e-
content of 10- 25%3Q¥t:%i g oundi ge éﬁésl C&l a'i:h%h eggfe%al k&:!-vgg%iti gPej:
polyols. The isocyanate-term nate grepol ymer ‘a%) I'S prepare eby m |hﬁg
t he di phenyl net h@aerdivrenc hs ACe-wite e the pelvisaryanape cindyviehec Ofpoidwe oF and

al l owi ng the mioX e GollPol 8584 anPWah YeLasdil P eal Sudleb@ W0 idiel 818 36 G nat

[err] and in-general the use of catalyst is not necessary. The relative
anount of polyi 56‘(’:'§anate and i socyanate- reactive conpound depends on the
desired NCO val ue of the prepolyner, the NCO val ue of the polyisocyanate

fhose ski 1 ed | n Phetasp ool a8 2Bk blhg SuBt, i ppiirPafbn pbv
whi ch optional | ybrapsed (isedygriatecreachiivee repmpounde 3¢ Onpayinbe 3elenesd from
sel ected fromys amines ang polyols containing 2-8 and preferably 2-4 amine and/or
hydroxy groups like ethanolamine, diethanolamine, triethanolamine,
ethylene glycol, diethylene glycol, triethylene glycol, propylene
glycol, dipropylene glycol, butanediol, glycerol,
trimethylolpropane, pentaerxithritol, sorbitol, sucrose, polyethylene
20 glycol having a molecular weight of at most 999, toluene diamine,
diethyl toluene diamine, cyclohexane diamine, phenyl diamine,
diphenylmethane diamine, an alkylated diphenylmethane diamine and
ethylene diamine.

25 The amount of chain-extending and ecross-linking agents is, if
applied, up to 25 and preferably less than 10 parts by weight per
100 parts by weight of the isocyanate-reactive compound 2).

Th;'. auxiliaries and additives which amongst others may be used are

30 formation of urea and urethane enhancing catalysts like tertiary
amines and tin compounds, éurfactants, stabilisers, flame

retardants, fillers and anti-oxidants.

The flexible polyurethane foams are prepared by combining and mixing
35 ingredients 1)-6) and allowing the mixture to foam. Preferably
ingredients 2)-6) are premixed and subsequently combined with the



15 ami nes and pol yols containing 2-8 and preferably 2-4 am ne and/ or

hydr oxy ke et hanol ani ne, - di et hanol ani ne, triethanol ani ne, et hyl ene
gl ycol , g{'@yﬁ% é%e glycol, triethylene glycol, propylene JIGKIER9S/I02067

di propyl ene gl ycol, but anedi ol , gl ycerol, trimethyl ol propane,
pentaerithritol, sorbitol, sucrose, poligethylene 20 gl ycol having a

mol ecul ar wei ght of at nobst 999, toluene diamne, diethyl toluene diam ne,
cycl ohexane diam ne, phenyl diam ne, diphenylnethane diam ne, an-alkyl ated
di phenyl net hane PR FRCYARAt e ‘hyl'ene di ami ne. 25 The anmpunt of _ '
chai n- ext endi ng and cross- I|nk|ng agents s, if applied up to 25 and

f bly I t 10 ts 100 rts ht .of t
Socyanat o oact i U EApoUMES 23 The BhFTares SITHAN Fods WitChE 2
anongst ot hers mayeabe ZBedyanégmmAmrbﬁatra@nfdredr:eﬂewmdewm freove dibfezant NQ
catal ysts Iike é%#dzﬁ%é( tﬁHkJ‘ Sniided 1B d%gﬂg’g&k&}%én? ?em zlr?g“sz 1%é§€cileh§ser S

flame retardants ers an ant i - oxi yur
foans are prepar e@pvoyrmm ithg fHeyibtiexferp-3517 age é‘d‘iaE'Pﬁ%?r&? -igidepenflently

al | owi ng the i Xt gl grapbmet aﬁr Qi;sraalyxswmséé @fabEng )amd Ne@ ! GalteCBE X
and subsequently conbined with t g? sogéanat es. .The prepol yrrer

and the pol yi socy#ffte?Haly r’rﬁ"ﬁlﬁ: H&feﬁﬁ’l’]{?e nixeq and ithew fed, fxgm opg t
transferred i ndepemdenﬁlimn&r eohdli fidre m@Ringd thieOLAGRdE aiYes mnpeeﬁaadngome

mxing zone oo il Ay & Joan 0" £ GOl cLoLs NLSORLIAG LPenl) S DbE L0, | €

not transferre epend
‘an NCO val ue of athﬂseawismabytmrgmedpfmnedmeyem etmamdtamé coraectet]

fromonetankto e X n f t he
10°T) ot bl o f ot 20 729 ELABECAY B uiduld Ble InGHATSs | Alr NaTRAS | B

pol yi socyanat e ar 284 ré?ﬁ“dl P Evpkssheing renpasted %ﬁﬂ%t‘@ﬁe g redYnPXi ng
~zone for mxing tpeairegeBFli ent smeHr dGAkespd h@irectly the . prepolymer and

15 polfisocyan‘ate ‘are fed directly and independently to said zone.
When connected indirectly this prepolymer and polyisocyanate may be
transported from the different tanks via different pipes which pipes
join before the said zone to lead to this zone as a’single pipe or

" may be transported independently from différent tanks to a hold tank

20 .which may contain a mixing device, which hold tank is direclty
connected to said mixing zone. Furthér deails in this respect are
given in EP-442631. '

The process may be used to make slab-stock or moulded flexible
25 foams. The foams in genéral have a density of 15-80 kg/m® and may
be used as cushioning material in furniture, car-seats and

mattresses.

The present _invention is illustrated by the following Examples.
An isocyanate-reactive conposition was prepared by mixing polyol A,
' water, catalyst and surfactant in the amounts in parts by weight

35 (pbw) give:i. in the table. Polyisocyanate compositions were made by
mixing prepolyme'r A and a polyisocyanate (see Table); amounts in



flexi ble foam said tanks being connected to said zone directly or

Jindirect! woosmqsgdhen connected directly the prepolymer pdiathodmross
pol yi socyanate are fed directly and i ndependently to said. e en

connected indirectly this prepolymer and. pol yi socyanate y%pg%gﬁggﬁpngtﬁgN '
fromthe different tanks via different'b}bes whi ch pi pes jipi n befkeg ackbe
said zone to lead to this zone as asingle pipe or may be t :

i ndependently fro | f t Lch may contain a
i xi ng devi co, whESh horder e eeqr felr iy td BBl B o 60 sl PR inE.
Further deails in™hed apdspdewedte geaen | TheEPrapx6ids ofhehepfdesidde nfoambe
used to nmake sl abobtfiGka MreMgikacdn fdxitbhia 25 foans. The foans in general
have a density of 15-80 [err] and may be used as cushioning material in
furniture, car-seats and mattresses. The present invention is illustrated
by the follow ng Exanpl es. 30 Exanpl es 1a&s# i socyanate-reactive
conposition was prepared by m xing polyol A water, catalyst and surfactant
in the amounts in parts by weight 35 (pbw) given in the table.

Pol yi socyanate co iptEONs were made by[QyXing priepol ymer R.and a
p0| y| socyanat e (s : pounts in =11 Ir'\h\l\ These
| socyanat e-react i yerepollynexd %i socyanate cpm®positiorfssanere m keod and aljl owed

to react. The pro el TE5 of e fexrotrerfoams obtfaret—are grvemTn t he
Table. 5 olylsocyanate A TABPE EXAMVHLE °
1* _ 2 10 | polyisodahb€PQ yner A 28 80 1
80 Pol yi socyanat e}-A —0 20 10
Pol yi socyanate B | Polycl & 28 Pol yql20A
20

Water 2.48 2.48 4.95

Dabco 8154 0.2 0.2 0.2

Niax Al 0.15 0.15 0.15

15 | pMI 0.24 0.24 0.4
B 4113 1 1 1

Free rise core

denisty, Kg/m® 31 29 22
{ISO 1855)
20 | Compressicn hardness, kPa |3.9 4.1 2.0

{ISO 3386/1)

Tear strength, N/m 150 140 120
(IsO 8307)

25 * comparative examples

Glosgsary
Prepolymer A : the reaction product of Polyol A with a blend of
4,4'- and 2.4'-@1 {90/10 - w/w ratio). The
30 prepolymer was reacted 2 hours at 85°C and had an

NCO content of 6.8% by weight.

i



Wat er 2.48 2.48 4. 95 Dabco 8154

0.2 0.2 Nax A1 0.15
0.15 15 W%&” 0.24 0.24 PCTERSZUIGL 0.2
1. 1 Free rise core denisty, [err] 31

29 22 (1 SO 1855) 20 ConpresSt®n hardness, kPa 3.9 4.1
2:0 (1SO 3386/1) Tear strength N m 150 140 120
(1SO 8307) 25 * conparative ex npl es Pr me t he.reacti, rodyct of .
Polyol A with a bI° gﬁﬁ“&fy ﬂa"f ancf‘ 25% YQ‘R/B?/ '?‘b@/ YOS GHR ,,,1t<gp, ot L{"’The |
30 prepol yner was weeamt ed%® hdiisocpanafter ra}Idarﬁd%hadlmrNCO
content of 6.8%by weight.  -12- ﬁgm&gcy@%&e Arne dmac,gs%y a1
conposition with 39% by weight (9 di 1 socyanate and

oligomers of MDI. The diisocyanate 52180 ¥E otrtéd i HOMSYG, 2 'I;_be P’%‘b‘r?éﬁ%ent

The NCO- contentg 5 is 30.8% By iRt by wei ght Pol yi socyanat e
B a polynmeric MDD conposition wth 55%v diisocyanate and 45%w

hi gher oligonmers of MDl. The diisocyanate fraction contains 15%v 10

2,4 -isomer. Theipsayansen® i s 3. Gidpyeniei gMRI Rohpoditdon with sSstw A

'elsgoo MW pol yoxypr opyI ene- triol wt hdﬂ§o@}a§%é I Bag inwl‘gﬁér |§h%§m&g KeH g.

MDI. The di:.socyanate fraction contams 15%w
10 _ 2,4'-isomer. '_Ifhe NCO content is 31.6% by
weight. -

Poiyol A : a 6_0'00 MW polyoxypropylene triol with 15%w
EO-tip. OH nunber is 28 mg KOH/g.
15 - | | |
Dﬁbco 8154 :I _an amine catalyst suppliéd by Air Products.

Niax Al : " an amine catalyst (dimethylaminodiethylether
' in dipropylene glycol, ratio 7/3 w/w)

20 supplied by Osi specialities.

B 4113 : . a ilicone ,ur.fadtant- supplied by Th.
Goldschmidt AG. '

25 DﬁI : 1,2-dimethyl imidazole.



J
Dahco 8154 an am ne catal yst supplied by Air Products. N ax Al
an am ne t (di met hyl am nodi et hyl et her in dipropyle ,
‘ratio 7/‘86"'\%13 b R suppl i ed by Gsi pé%’%@%%“??‘{’i es. B
4113 silicone surfactant supplied by =Fr=—Cotdscrrat==)

a -
ocess or AMMMIMMHMELIL .2 St et fnas™ o) ™ ancrabatores.

organi ¢ pol yi Socyanat e Wit h 2) an i socyanat e-reacti ve “compouond
containing at |east two isocyanate-reactive hydrogen atons and having a
nunber average nSkLdB¥H ar wei ght of 1000 to 12000; and optionally with 10
3) an i socyanate-reactive conpound containing at |east two

i socyanat e-reacti ve _hydrogen atons and having a_nunber average nol ecul ar
wei ght of 60 to 9992 BYRFeRPt HoX)Preragifidf; L153PIOFERT PYi F*a95é Pr esence of
5) a catal yst and)15 at 1dyst twDbhgdniaUpdlyiasdyanaedadwielli tives known per

se, wherein a) one gani_c pol yisocyanate (al) is an _isocyanate-, te nat ed
pr epol yner havi ng a%s NCOa\‘}aPﬁ"e%o a -'fgﬂ/%%ygm%%mé’ﬁwgﬁrme‘%%ﬁn\éagb?/t AEae {pﬁ' an
excessive amount of a di pherydnabehretieg hydyegeat etemst Rndnhaving a number

i socyanate-reactive 20 .o .00 mﬁgg?fn&gﬂagigh‘aosﬁ 3bbs *d Aloob a3k onally

| socyanat e-reacti ve hydrogen "at ons havi ng a nunber average
wei ght of 1000 to 12000; wa®d wherei n anot her organi c polyisocyanate (a2) is
b)

a pol yi socyangpe hayhng an DNleyuaitle redctlvel &aipourdd bohiai@hghdt 128st two
20-95 parts by weight of isocyanate-reactive conpound .
isocydnate-reactive hydrogen atoms and having a number
average molecular weight of 60 to 999; and with
4) water; optionally in the presence of
s) a catalyst and
15 6) other auxiliaries and additives known per se, wherein
a) one organic polyisocyanate {al) is an isocyanate-
terminated prepolymer having an NCO value of 5-18% by
weight, prepared by reacting an excessive amount of a
diphenylmethane diisocyanate with an isocyanate-reactive
20 compound containing at least two isocyanate-reactive
hydrogen atoms and having a number average molecular
weight of 1000 to 12000; and wherein another organic
polyisoccyanate (a2) is a polyisocyanate having an NCO
value of at leagt 25% by weight;
25 b) 20-95 parts by weight of isocyanate-reactive compound 2)
is used per 100 parts by weight of organic polyisocyanates
1); and
c) the reaction is conducted at an index of 40-130 with the
proviso that the weight ratio of (al):(a2)=5:1 to 1:1, the
30 weiéht ratio of organic polyisocyanate 1) 12} 43) +4)=4.7:1
to 1:1 and the weight ratio of 2)+3):4)=20:1 to 2:1,

2. Process according to claim 1 wherein the NCO value of the
prepolymer is 5-10% by weight.
3s
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I's used per 100 part ani ¢ pol yi socyanate; and c) the )
. reactlonwosgsysg uct eal mgg" ' Hgl of 40 130 with the B&P’éﬁfg‘ﬂ J]Iat t he

wei ght rati oo (al)

of organic pol yi socyanate 1):2) +3) +4) =4.7:1 to ]:n.ﬁ@@ _ I
ratio of 2)+3):4)=20:1 to 2:1. 2. Proé#ss accordi ng tl) i|:fH§E _i'n Eg%['\: he

NCO val ue of the 35 prepol ymer is 5-10% by wei ghtt ess
according to clains V\é‘ thel anount  of i socyanat e-reacti ve
conpound 2) is 2b- 8‘ff°ﬁ5ﬁs°5§° Phtpefrads phrt sYIRFeIRI gRE o™ 8Rgarftc

pol yi socyanate. 5 msoEymeesreactMEdcqs@om eb ailsnso-bo:baﬂnem@ﬂ weiighe d¥deQaondex

i's above 70 to 110._3 gg§ ag gg ;1% g 4 wherein the
pol yi socyanat es ar &% F'gn fer rg}& gie ehgjfﬁ ?rom él fferent storage tanks
connected 10 to a mixing zone for mixing ingredients 1) to 6). 6.

Process accordi ng t@oebdd BBcokuPndVRer Qlalmd Al Y WBRLYBNBIE 1hda) 16 ABLAL BE 40- 65
by wei ght of di phenyl methane diisocyanate, the remai nder being

pol ynmet hyl ene poly nyl ene pol yi socyanates of is | socyanat e
functionality greater than two together with by-: products formed in the

- manufacture of sych, 0ol vi 35%ARAY &3 MhiRDSICAGEEAD end bolPisocyanates are
transferred independently from different storage tanks connected

10 to a mixing zone for mixing ingredients 1) to 6).

6. Process according to claims 1-5 wherein polyisocyanate (a2)
contains 40-65% by weight of diphenylmethane diisocyanate, the
remainder being polymethylene polyphenylene polyisocyanétes of

1s isocyanate functionality greater than two together with by-
products formed in the manufacture of such polyisocyanates by
phosgenation.
e
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