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Title Process for preparing a flexible polyurethane foam The
present invention is concerned with a process for preparing

fl exi bl e pol yurethane foanms and with a pol yi socyanate conposition 5
for preparing such flexible foans. It is wdely known to
prepare flexible pol yurethane foans by reacting an organic

pol yi socyanate and a hi gh nol ecul ar wei ght I socyanat e-reactiye
conpound in theipreesepfseds forbhbfPaRgngi@ehiexible polQuddrane Neqaarti cul ar it
has been disclosed in EP-111121 to prepare fl exi bl e pol yur et hane
foans from a pol yi socyanate conposition conprising a

sem - prepol ynefrhe fiesepul inveotiamdise comrrroed t wilth jas process for ppxgparinyy by
reacting a di phenylAgt gdid.SecyYanat £,2409:8 PYUNP a Lt

pol ymet hyl ene pg%%ggn% ne pc??xi s%g\yanat e t(pol %ne?#%“ﬁ?ﬁ’i‘?“i scoﬂzgoeséuon
as wel | . Thi §oparpPapingaithe fLexidile f®amEonpl etely used in the
preparation of the sem -prepolyner or added after the sem -

prepol yner has _been nade. have found that the.use of pol yneric

VD s pr opoaedt: 5 EPLETY1 ) KRB oth PP eFREY | FRFSELE SPRUTBPOPAbaieRT Y
conbi ned wi th keactingcasi dygantic paallyiisedyanateoraridhasaignl yhwaeeybiatweight 20
conposi tions hayj a_relativel ow._NCO val u R -22% b

wet gh SR Fo3hu Fonfiipl 1o 50" Braferde 40 £ M e spey e
prepol yner s 18r Mprepal paevisudkt hitahas sepadttadosedcin \R8-tgdste imgepare
containing a hisgh ATRUY) rnéﬂﬁkﬁé foams f?:%mi' y pﬁ'?r‘igﬁgyda%gtfy%ﬁﬁ‘ds%?onfoa“

are prepared by reacti poléjsocyanat es, polyols and water
at a rel ati vel FOPRRFSRED- 3 @ Prepolymer. TRy palyiseryapate SREBOFISHAY tthat
\(Aheln part oer } )laegmemg} hdagtihg a diphenymgg%@@ik%@aﬁlﬁfé’iaﬁacy?ﬁ%&,- )
pol ymeri c is used.to prepare .a sen - prepol yner _and. t he ot her
part of the poRyFRYFECHRERT Bolirhamyiege polvisocyanars” (Rtrmdrie Y nis vees
formed the pel ywsseeyanatmisopphaisbeyanate is eitheaccaonpliengly astelie ipr eisent
nventlon 2, BBRlSriEl O8F Ul NAthilner or aadla YL SERS' Lk
consequently t ery processing rn pre arrng the oans I'S i nproved
as well.  Wemreprdyped yaeriesnvBide s Wei haneg found thg§ Wenpsed| polywedidn the
preparation of wbp6sSErloREERRIBFIRI1198 does not provide satisfactory stability

combined with low viscosity in particular for those polyisocyanate

15

20 compositions having a relatively low NCO value, e.g. 11-22% by
weight.
In EP-392788 flexible foams are prepared by reacting semi-
prepolymers or prepolymers with an isocyanate-reactive composition
containing a high amount of water.

25 In EP-269449 flexible foams are prepared by reacting

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

Surprisingly it was found that when part of the polymethylene
polyphenylene polyisocyanate (polymeric MDI) is used to prepare a
30 semi-prepolymer and the other part of the polymeric MDI is added to
the semi-prepolymer so formed the polyisocyanate compositions
according to the present invention are stable, clear liquids having
a low viscosity; consequently their processing in preparing the
foams is improved as well. When the polymeric MDI is either

35 completely used in the preparation of the semi-prepolymer or



2 2 conpl etel y added
after the sem ol ynmer has been nade the stability and/or viscosity
are adversewvog§¥§§l Further it was found that the p&CHEPSHIMht e
conposi ti ons may contaln 5 higher anounts of polyneric MD while remaining

stable and therefore flexible foans haying a | ower density can be
prepared; the |ower density does not significantly effect the other
physi cal properties of the foamin a negative way. 10 Accordingly the

present invention i SofgReeIneddadd haﬁepr qmassefnorprepolﬁreepa:raisngaeanf head bt
pol yur et hane foamb ct n an or | SQcyanate W th

2) ~ a polyol havi né %ﬁévér%‘é‘é%o"rﬁsﬁﬁfuﬁyafofyve’f Lfg‘&' fr?ﬁ?{? y of

2-3 and a nunber average nol ecul ar wei ght of 1000 to 12000; and 15
optionally with  rddenerANd SAGYZIRNE” ERAC!INE fAYPAUNLAN! BnBbii Bhe  may

| east two | socyanat e-reactive hydrogen afons and having a nunbe
aver age 5 nePRtAiPaRigher gRtowE s 6F t ®odPprigsiiiig while rpmaing BF"ﬁRPmeng“d
agent ; and opti onal Lﬂex?e[}oré)flexiﬁlé':éﬁoahy Shaviagda OmvdeQn&éds)ity canﬁ)ae pAdgaeed;
auxiliaries and additives known per se, charac%erl ﬁ fﬁ th Rﬁ%)
the pol yi socyanate FRe 88T FeRBHYAAAES Pe5 et f 1 TREMAA §°%r?h25°t er phys

val ue of 11-22, preposmlktyedfofl 8ne Fabyinvai gédatane wapst

preferably of nore than 15 to 20% by wei ght which is a bl end of

al. 75-95 parts by weight of an isocyanate-tern nated

sem - prepol ymer hevArepr@dinticO thel preesght Sipv@ntiprefisr edsicpry@l with a process for
11-18 and nost prefgLghlind 3 Jfge/&@iemﬁéﬂ;ﬁrretﬂn%p%ﬁdbQYreactxng

reacting an excessive ampunt of a polyisocyanate
conposi tion, consisti¥g of 3B-TFAPHG RAIYPRCYGRate with

di phenyl met hane di i sopyanat @ péidol Shddhgyh Weé:@lsk minal hydroxyl functionality
pol ymet hyl ene pol yphenyl ene ﬁolylso yanat e containi ng. 30 35

. {0
65% by wei ght of di phenyl mePhafe® dPFsd 8F AVERAFT Miplecular weight of 1000 to
pol yol havi ng anisaverage noneoed; aydropegbndlliyceitdnal ity of

gng and a nunber averﬂge rmlagcEéﬁyaggéeg-qgagéi\éoggméo%nd containing at leajsgogvpd'
isocyanate-reactive hydrogen atoms and having a number

average molecular weight of 60 to 999; using

4) a blowing agent; and optionally
20 5) a catalyst; and opticnally
6) other auxiliairies and additives known per se,

characterised in that
a) the polyiscocyanate is a polyisocyanate composition having
an NCO value of 11-22, preferably of 13-20% by weight and
25 most preferably of more than 15 to 20% by weight which is
a blend of
al. 75-95 parts by weight of an isocyanate-terminated
semi-prepolymer having an NCO wvalue of 9-20,
preferably 11-18 and most preferably 13-18% by
30 weight, prepared by reacting an excessive amount of
a polyisocyanate compositicn, consisting of 25-75%
by weight of diphenylmethane diisocyanate and 25-
65% by weight of polymethylene polyphenylene
polyisocyanate, with a polyocl having an average
35 nominal hydroxyl functionality of 2-3 and a number
average molecular weight of 1000 to 12000; and
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az2. 5-25 parts by wei ght of a pol ymet hyl ene pol yphenyl ene

pol yi soé\}%ﬂg( #9%ont ai ning 30 to 65% by wei ght of PCT/EP95/02068

di phenyl net hane dii socyanat e; 5 b) 25-120 and preferably 35-100 parts
by wei ght of polyol 2) is used per 100 parts by weight of

or gani ¢ pol yi socyanat e; c) water is used as blow ng agent in an
anmount of 3-15, preferably 5-12 parts by wei ght and npbst
preferably nmore than 8 tae.12 5-25 parts payt s weyghei gdsnﬁdpe{ g@ﬂn@t an;trNeggy
wei ght of polyol 2); and 10 ction_ is, conducted at an

indgx of 48- 1)?:0 anél pQQ th?leBprg ove Y78%%Y 100. Furt her
the present inventi®h i s2TdReernédraiferably 13¢attd partssy by evmight of geApel <) ng
the above mentioned ingrafleqd pepidy ddies hyoud:fe | dBbrddiSc lnpelath sagyanat e

is kept in a container separate from't i socyanat e-reactiv
conmpounds. 5 SFl 11 Yakernds baed p?%?éﬁt’”?%\?@ﬁf‘i:ohnl%“c@l%‘é? nefd ilfh t he
af orement i oned pol vyi socy;m%atbeablyZG 12 parr.d Ibyt&uigﬁeni:@(ho&f ptrbﬁerl%ﬁﬁﬁd&e

i nvention the foll ow ng 4Erng Q

i socyanate index or NCO T hdex nH% s 5y weight 'S P§%h ég? 6&%’533% Nesaut 85ps

over isocyanat e- reactw@diydlcﬁ;)enmdorrs present in a
formulation, given 85 a fff is conducted at an index oLN%zlao 15919
(9 ctlve ydrogen ‘]

10 preferably above 70 to 100.

Further the present invention is concerned with a reaction system
comprising the above mentioned ingredients with the proviso that the
polyisocyanate is kept in a container separate from the isocyanate-

15 reactive compounds.

Still further the present invention is concerned with the

aforementioned polyisocyanate.

20 In the context of the present invention the following terms have the

following meaning :

1) isocyanate index or NCO index or index :
the ratio of NCO-groups over isocyanate-reactive hydrogen atoms
25 present in a fornulation, given as a percentage :
INCO1x100 (%)
[active hydrogen]

In other words the NCO-index expresses the percentage of isécyanate
30 actually used in a formulation with respect to the amount of
isocyanate 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
35 considered from the .point; of view of the actual foaming process

involving the isocyanate ingredient and the isocyanate-reactive
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30 In other words the NCO i ndex expresses the percentage of
| socyanat e actually used in a fornmulation with respect to the anopunt
of Wwads3shht e theoretically required for reacti ng w POTERRS/MERINt of

| socyanat e-reactive hydrogen used in a fornulation. 35 It should be
observed that the isocyanate index as uged herein is considered from
the point of view of the actual foam ng process I nvol ving the

i socyanat e ingredient and the isocyanate-reactive

- 4- i ngredi emg%edmsl swa{@&am&ugso@ﬁnéwmea NinBa RS20k A1 Da%Y s&dee P
to produce the sem-p mer or other nodified | socyanat es or any
active hydrogens F%é’(ff’%‘bcev%’t‘?] SPEHEFERAYEST P PB’Eﬁch° drd PBH’"“"'}S%‘T%FSFs“or

pol yam nes, are nahy taiteie |H}ﬁeo@£ﬂoua&cﬂda 'whez ozsloegaixﬁt:bom !iazeﬁu&dnenodlfled

i socyanat e index. t he free.isocyana and
i socyanat e-react i P/oq] BRI U % hose g € c°°unf'ern)the calrceus:}(‘:-i‘ﬁfo
t he actual foan$ngt sttlugesmnam(e.ndem oOal:accn!mt free isoFpndtre gcsawsesxsxdothe

"1 socyanat e-react g¥g NydLAgEPe %Q%lv@%y&%qngoﬁ}x%ﬁgaﬁgf BhodeNBe péHeOQrﬁ@ezqf
calculating the isocyanate I ndex refers to the total of hydroxyl

anmi ne hydrogen at BRtSepEcatetheaftupk foaming SEagR aZB NPt ingRsaFIPuphe for m of
pol yol s, pol yam nes and/ or water; this means that for the purpose of
calculating the i soc¥anat e l ndex at the actual foam ng process

hydr oxyl  group Be c?)’f%‘?ﬁ%’r%’d "t‘8°‘é’6"’f?6ff FEGHE'T NEFPVE 1RFAFDgeR aﬁ‘b"done
wat er nol ecul e1o he:semonsr dméephxtposeo:rmltasezlhmngic:mevsdcyduugemsdex referd)

Reaction system : .2 GATLa a0 ol COIPaRe RS MShelih! DEcn, pBELESg8YANR! ©

conponent 1Is kept In a COI’] al her rom-t e- reactlve
conponents. reactive compositions in the form of polyols, polyamznes and/or

water; this means that for the purpose of calculating the isocyanate
index at the actual foaming process one hydroxyl group is
15 considered to comprise one reactive hydrogen and one water molecule

is considered to comprise two active hydrogens.

3) Reaction system : a combination of components wherein the
polyisocyanate component is kept in a container separate from the

20 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 containing compounds, wusing
25 foaming agents, and in particular includes cellular products
obtained with water as reactive foaming agent (involving a reaction
of water with isocyanate groups yielding urea linkages and carbon

dioxide and producing polyurea-urethane foams).

30 5) The term “average nominal hydroxyl functionality" is used herein
to indicate the number average functionality (number of hydroxyl
groups per molecule} of the polyocl composition on the assumption
that this is the number average functionality (number of active
hydrogen atoms per molecule) of the initiator(s) used in their

35 preparation although in practice it will often be somewhat less

because of some terminal unsaturation.



4) The expression "pol yurethane foam' as used herein generally refers to
cel I ul aryyglogAiehs as obtained by reacting polyi socyanat es pcr/iposhzo68

I socyanat e-reacti ve hydrogen contai ni ng conpounds, using 25 foam ng agents,

and in particular includes cellular products obtained with water as
reactive foam ng agent (involving a reaetion of water with isocyanate
groups yielding urea |inkages and carbon di oxi de and produci ng

pol yur ea- ur et hane foans). 30 5) The term "average nom nal hyd,roxxl
“functionality" i& us@@Ihefetgrionakigyi'ndieat B¢ hduRbtheravaFagggetsocyanate
functionality (nuiRREcRhibydroxylall digmRs1pednai®l edilisoryaiatehe apsl yall
conposition on the assunption that this is the nunber qverage ... the
functional ity (nRRYBECHFLeae  PAYPReRYERHE oYY IEP YRS r 5] elcuPe?p 51 "% he
initiator(s) usegblylsédyahicedzofiscrpatat iaenomiingothhe rpyesent iigwention vith
often be sonewhat |ess.. e se 0 gy L Q% s _
Cg O Gy Roine Prvier otar: e SRS The HARELULALRE oo ccni
functional ity of peddolgmesheaxe nelémnsakién sdusmnacecunnd it | determdpingt FAsene
pol yphenyl ene pok%‘l&gg‘yﬁq e used in preparing the pol yi socyanat e
conposition according to the present invention with 5 the proviso that the
NCO groups used in the preparation of the sem - prepol yner are al so

taken into accouie idlpH&lyAmetmndddi fdctyanadeinabionaktt yay be seléred from

di phenyl net hane diisocyanate (MJ) used nay be sel ected from 10, p!

4,4 -\NDl and R8oR®HS é'ﬂnsf'P&rééd df*)%?ﬁ”- W‘Y‘éﬁﬁ 2?4“'-“ND§D%nad‘@ J‘"? egté?t kh
10% by wei ght of 1&ss2'thbfDl10ansly Medght ed 2a2i-MDt sardheediffied vagants rihagect
car bodi i m de, ur NIt CurllSRANS: ioodleh@PNANA! Erecthid OF

bi uret groups. erred are pur I\/bgl‘o | someric mxtures
2,4'-NMDI, and ur ellmphanate. MrEACPr CavIRFdEreHRge 1MCRbETEERIFSRDM N EAVTHE 41T NCO

content of at le%, 295%ReYc WekElHes aNd  -Mp1UT Sl @RR cHDRlink! &tk /WP caebbdiiinede by
reacting excess | and pol yol (preferably having a nol ecul ar wei ght . of
at DSt 999) ARATARIAINE HRE havAESOAEONER MBI OF Ehdeas8oR Ty BloFEIET and(
The pol ynmet hyl eggetHagk Vb ayeE DI PHtasinsacyyin@aestinguerdess MDIt &gl polyol

reparation of sem -prepol yner al nd .used .a | vi soc e .
Enoaln as such and® rﬁ%”yﬁ%" Wa%é?ggc‘&?ﬁp‘ﬁ"gﬁ%%%l\)ﬁ mé’rsléa%%P aﬁzﬁ%vﬁgpﬁes

havi ng i socyanat acd wentemnakidtd @sasdf 23%dvy weight.These

20 The polymethylene polyphenylene polyisocyanates used in the
preparation of semi-prepolymer al) and used as polyisocyanate a2)
are known as such and are polyisocyanates comprising MDI and MDI
homologues having isocyanate functionalities of 3 or more. These
polyisocyanates are often referred to as "crude MDI" or "polymeric

25 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
polyisoéyanate mixtures is well known. The condensation of aniline
with formaldehyde in the presence of strong acids such as

30 hydrochloric acid gives a reaction product containing
diaminodiphenylmethane together with polymethylene polyphenylene
polyamines of higher functionality, the precise composition
depending in known manner on the aniline/formaldehyde ratio. The
polyisocyanates are made by phosgenation of the polyamine mixtures

35 and the various proportions of diamines, triamines and higher

polyamines give rise to related proportions of diisocyanates,



pol yi socyanates are often referred to as "crude MDI" or "polyneric 25 MD"
and are nade by the phosgenation of a m xture of pol yam nes obt ai ned by
the aci d WS i on of aniline and fornal dehyde. The MROUERSS/02068 of
both the polyam ne m xtures and the pol yi socyanate m xtures is well
known. The condensation of aniline wi_th formal dehyde in the presence of
strong acids such as 30 hydrochloric acid gi ves a reaction pr oduct
cont ai ni ng di am nodi phenyl et hane toget her wi th pol ynet hyl ene

pol yphenyl ene PQiY 88 AGa S aRbOREIhek USSIi9B&@}dnkYes t he preci se
conposition dependi ng i n known manner on the aniline/fornal dehyde ratio.
The pol yi socyanat es are made by phosgenati on of the pol yam ne m xtures
35 and the vari ousrher ﬁmt&beriﬁ-opérﬁiioamdﬂemziddyaﬁimswndobyghe@ and higher
polyam nes give rise to related proportiong af diso

- 6- trii socyaf’ngly e (T gher pofyl socy:%nat géghe%ilme ane
proportions of d isoepaititas t deteoipanattbeandviyageer funcma?*iémyaﬂ%t ethe
in the crude eu-r?taemloqst m‘a is cuﬂesgcmaat Rumbe20IPAShE{ LAt e APy
t he aver age functionalit of th onpositions, that is the average
nunber of i socyandtadegitps BﬁeYarY*nﬁDFb‘tLRré’P“‘B‘f“ﬁa?fy $TEHY PREPBIALSonERDf
starting materi al savetrage fuﬁ%esme.t&uaet tﬂ@agkdlty!sékfyahhee mebﬁﬁi}éﬁgaE&x be
conpositions can be ried fromli e _npre t han eyen hi %her.
In practice, 10 ho‘(ﬁé\?é? et h eF’°’é“v af e |t§08y%1‘n§f"8n3\.’!ﬁ8?‘f onafi REpctice.
preferably rmgezvefwéf)m ﬂxeBEmﬂanr avidraghlCisv@lanetof funkesengloty npreéserbblys
s at | east 30%.p; ch £o | C 3 5%
by wei ght of dl%%éﬁg\ffnrg Hane %%Jsocf/hae%?é vtalflﬁé;%rfe%gs%o&rl ch Mot 1852
pol ynet hyl ene 15 peslapph¥dby begreeigbkyi socyanates of functionali ty gr eat er

than two toget NQfepW LBmdds REQAUICISEQIATE G bR T i@ r@nufsgc;t Utva‘ QleigHEN of
pol yi socyanat es by phos)g}renatlon These products, bein , are

conveni ent to use HEOEERYAMEGhERs t i SHFARATE. | M?%nf?‘ﬁ‘l’rnger Z’EF"T‘HePﬁ YiRAhylene
having an aver age gflyphétyllendr 9aw1stauyﬁateaabftymm‘uanauy ghéhtarNYHRE! two

I I 0 2000 d.th | yol d
T proparing. Sem -FESATS Mt 7Y RSB Ref BRtoEa 1 Por BODBEE Yol JETL,
pol yest er am de pol gallys$soqyahytdsi b!elphesgenatpm y Oitege pobguctsh dedng Yighidd,sare
pol yacetal polyols, onQQL¥81:eE$ NigePa PO ERhS e P ChY Hre88AN8nPAi8LS and

especi al ly pol yet her

ld%.%??/cganate

20 The polyols having an average nominal hydroxyl functiocnality of 2-3
and a number average molecular weight of 1000 to 12000 (polyol 2)
and the polyol used in preparing semi-prepolymer al) may be selected
from polyester polyols, polyesteramide polyols, polythicether
polyols, polycarbonate polyols, polyacetal polyols, polyolefin

25 polyols, polysiloxane polyols and especially polyether polyols.

Polyether polyols which may be used include products cobtained by the
polymerisation of a cyclic oxide, for example ethylene oxide,
propylene oxide, butylene oxide or tetrahydrofuran in the presence,
30 where necessary, of polyfunctional initiators. Suitable initiator
compounds contain a plurality of active hydrogen atoms and include
water, butanediol, ethylene glycol, propylene glycol, diethylene
glycol, triethylene glycol, dipropylene glycol, ethanolamine,
diethanolamine, triethanoclamine, toluene diamine, diethyl toluene
35 diamine, cyclohexane diamine, cyclohexane dimethancl, glycerol,

trimethylolpropane and 1,2,6-hexanetriol. Mixtures of initiators



Pol yet her pol yol s which nmay be used include products obtained by the

pol ynerisation of a cyclic oxide, for exanple ethylene oxide, pr opyl ene
oxi de, woOy9sm4580 oxi de or tetrahydrofuran in the presence, BOI/EPIS02068
necessary, of polyfunctional initiators. Suitable initiator conpounds
contain a plurality of active hydrogen_atoms and include wat er ,

but anedi ol , ethylene glycol, propylene glycol, diethylene gl ycol ,
triethylene gl ycol, dipropylene gl ycol , ethanolanine di et hanol am ne,

triethanol am ne,a,;dqueélglq!bagglggs nque;,glydsehol uene 35 di am ne, cycl ohexane
di am ne, cycl ohexane di'net hanol, glycerol, trimet hyl ol propane and

1, 2, 6-hexanetriol. Mxtures of initiators
-7- and/ or fs;pehialgxuMsuwybenas@dlyols mEs.QﬁCpad;Joxyﬂﬁgi‘yméndmhym her

| yol | ud I
ol Yoxyet hyl ono- Bl FOsubt OB EREYEEEEvinne PrItsePrts, Hedsnged raiols
si mul t aneous & <egised ibal thed ditulsaneduscbh \degnentdad add:.ptcapyaf esthybetiedasd t 0
di- or trifuncti tiators .as f.ull 0 [
;9}1:%21&&1 LALAL c% diil 19 eridQREE] % gét&/lh‘ibPE 96 iy

Random copol yner’s vi ng oxyet hyl ene contents o
copol yners havi r@esa‘%yb%ymeh%e FFAPE A - of Rand"ﬂ‘pc?wlm%s @asew W@‘H\é’lﬁm al

wei ght of oxyal ké’dn%@ﬁtélattﬁo-fmy B 0dk JEBBI R Chaviflg Rikybtiieas Joh@éﬁshé?é/ I ng
at | east part of the et hyI ene groups at the end qf the p chai n.

M xtures of the YP t§a|58“d| sed R TR BPRAL XA p4r PRI AP t&‘gé sUI““*‘YSIFF'&\I I
amount s of 1poheiyrédly| ene pditiculand thos®| Raving bee usedstaspand | of t bige

anmount in gener a ess than 20% b ht _on the anoun ol 2)
used. 15 Pol y s%%’(lenel%rﬂugsﬁﬁ v enX \le:%es 8P‘|""nclcgh >0 Mrixture‘g‘ fy?h
hydr oxyl -t er m nasadd diolseamsi itgmoim @dn@tesp@ttxpglw;fdus#um cShmalls apowirsast

ethyl ene gl ycol ,poﬁyo;ey&w% ea%zyscghd &aswm@% aby£Ql ’wélll4 mg ?ﬂ&gxltoln

neopent yl gl yco exane I ol cycl Ohexane di net hano
gl ycerol, 20 tr|$ﬁﬂeH§l¥ QSp%waﬁbarbﬂObdwy@s#@?t oI 5P| amnt mipated F usedh
pol yhydric ajgohol s, and polycarboxylic aci ds, espeC| al | y

di carboxylic acids or their ester-formng derivati ves, for n’@
succinic, glut ar PO YRGB RPYEI 4 c¥Rieho maY hBE  u3fd PR Ty eesb(Y@F%"Yl eTupaEet
aci d, pht alic anfgai:tndﬂ pro@héee Iaalfopomﬂyhﬁi:t Glaohyud esdéh Qs aaayileﬁetghybol

terephathal ate of ures,there st bt ai ped
ol yrer | sat fon P Txitsh e it C Herhiehes sikPely i £ 8uranedtéy, (Erorenryt

with a polyol, oglysolhydriofyhexaniedied. c mmesm adimethanol, glycerol
20 trimethylolpropane or polyether polyols or mixtures of such

polyhydric alcohols, and polyecarboxylic acids, especially
dicarboxylic acids or their ester-forming derivatives, for example
succinic, glutaric and adipic acids or their dimethyl esters,
sebacic acid, phtalic anhydride, tetrachlorophthalic anhydride or
25 dimethyl terephathalate or mixtures thereof. Polyesters obtained
by the polymerisation of lactcones, for example caprolactaocne, in
conjunction with a polyol, or of hydroxy carboxylic acids such as

. hydroxy caproic acid, may also be used.

30 Polyesteramides may be obtained by the inclusion of aminocalcohols

such as ethanclamine in polyesterification mixtures.

Polythicether polyols which may be used include products obtained
by condensing thiodiglycol either alone or with other glycols,
35 alkylene oxides, dicarboxylic acids, formaldehyde, amino-alcohols

or aminocarboxylic acids.



hydr oxy caproic acid, may al so be used. 30 Pol yest eram des may be
obt ai newdms/a4bes i ncl usi on of am noal cohol s such as et hpCEPSSIORE68i N
pol yesterification m xtures. Pol yt hi oet her pol yol s which nmay be used
i ncl ude products obtai ned by conde93|ng t hi odi gl ycol either alone or
wi th other glycols, 35 al kyl ene oxi des, dicarboxylic acids, fornal dehyde,
am no- al cohol s or am nocar boxylic acids. Pol ycar bonat e

pol yol s whi ch rmyol%amﬁta};ébgtd@s rmdwa? th@eaeﬁnclud%;oee&fsl egtﬂhghs

such as 1, 3- propanedi ol anedi ol hexanedi ol , di et hyl ene
glycol or tetraethyieassing yHORS wFtdh diEatyd- Pr@é‘éﬁ"&@ﬁat’e@ bPEﬁ“eék%t’rrplles'

di pgenyl | cgr bOR&i@can@ﬂde [t Biquhgsgenglyédol orPeégtaeemJenﬁc&mags Wﬁhr&hﬁ?y be
used incl ude those are ctin S such as djet ene
Gycol |t ot hyl SArSPRTARG) Loy, exampile Bbinanth YakbRrats, o1 ARG RESHSREL | o o
pol yacetal s nmes/ al so be prepared by polynerising cyclic acetals. 10

a0l DO YOl B OL SO WSV SELE MG DL DEparea B

and copol yners and’sultable oxan ol's 1nc
pol ydi met hyl si | o5&Re&ing dlycedrd StJFlP Giss dleﬂmea g ycpol Foterhyhers shrselberused

as polyol 2) and{&fank8idl’ SRE% | Almaladiie: PI SRAaVIE! pdllyhcSQUIB! nSF also be

di spersions or solutions of addition or condensation polyners in polyols
of the types desRTSPRESS PyoR} yrerisdngheyiddriaesdap®i yol s, often referred to
as "polynmer pgd yol st have been fully described in the prior art and

e e rodUetsccbt g e 00, 0 L5t o yrec el o ol ot oo

vinyl nononers, T8r*°°¢ &% (47
pol yol s, for lmmplaadpsbwmgrs pul yplisably Hplyshioxane spelyoleatidlode
bet ween a pol 3@(&9;{%5% Pngrhigm NQa &ndhar hydroxy-functional

an

conpound, such as triét amne, in a polyneric polyol.
Pol yoxyal kyl ene 25 pol yols containing from5 to 50% by wei ght of dispersed

pol ymer are ;s mﬂéﬁﬁbﬁrdu WikhUhay deahbéd |43 §b§>€a‘1 of ddofli SPrefdting
polymers of l§§§i-£r§gllgge§ngigOéﬁ%pgisélg;gpgig;%ns or sclutions of addition
or condensation polymers in polyols of the typesa described above.

Such modified polyols, often referred to as "polymer polycls®™ have

been fully described in the prior art and include products obtained

20 by the in situ polymerisation of one or more vinyl monomers, for

example styrene and/or acrylonitrile, in polymeric polyols, for

example polyether ©polyols, or by the in_gitu reaction between a

polyisocyanate and an amino- and/or hydroxy-functional compound,

such as triethanolamine, in a polymeric polyol. Polyoxyalkylene

25 polyols containing from 5 to 50% by weight of dispersed polymer are

. particularly useful. Particle sizes of the dispersed polymers of

less than 50 microns are preferred.

The number average molecular weight of polyols 2) and the polyols

30 used in preparing semi-prepolymer al) preferably is 1000-8000 and
most preferably 1500-7000; the hydroxyl value preferably ranges from
15-200 and most preferably from 20-100.

Most preferred are'polyoxyethylene polyoxypropylene polyols having
35 a number average molecular weight of 2000-7000, an average nominal

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



’Th’{e nunber average nol ecul ar wei ght of polyols 2) and the polyols 30 used
I n preparing sem -prepolyner al) preferably is 1000-8000 and nost
pr ef er abwp 95B8@®07000; the hydroxyl value preferably rangesdrrps020685- 200

and nost preferably from 20-100. Most preferred are pol yoxyet hyl ene
pol yoxypr opyl ene polyols having 35 a nunber average nol ecul ar wei ght of
2000- 7000, an average nom nal functF%haIity of 2-3 and an oxyet hyl ene

content of 10-25% by wei ght,

preferably havi ng,.{be Xy SAYhE NS 05 QUREy Alne! 08,800 Oknt NG.aPGE WHE! por

chai n. Dur i %r theal g?%a ye%rseseverg E d’g h%tvé %een descrl%%gmteg
prepare 5 pol yet®8+®pol yols having a | ow I evel of unsaturation. These
devel opnent s have nade it p055|ble to use pol yether ponoIs at the

hi gher end of th nolec since nuch polyols can now
prepared with an Et’éqpl';g%%?s? Jﬁgfﬁ\fﬂ’e’g?el URReee Fave @Ffen RERTFEPA SO pretp@rfhe
present invent isorpoppétiers doayoly) Baviay lac\iew dlevelhsaf uwatatoratlioniay dhesesed
as well. In p L t Y. V]

ow Tevel of  unoaeys Rtpaked Hath el [PLEEHAE UELAD orye Y el 4L G
having a hi gh balbigheheadpf the mrh@hasawahat@ns%rsnnmm@l Pehv21sr ez mpwer

al. is prepared ky ﬁﬁéépﬁ&eéﬁ;% &hn&ctegﬁaﬂ&pf&ﬂﬂxpé&t@%séihk&ﬁ%an%goﬁlﬂgt he
pol ymet hyl ene phenyl ene pol yi Socyanate. Subsequent I% the p 'S

added and t he tl?l R‘HJPée?eg‘taW‘E?ﬁéHm% For¥Rst having 1P‘éé61’? el ‘é"s&FPﬁﬁéa“t 0

t ake pl ace 1@t «RQ- OO S LS QeTL.i n Q:Qnﬁiﬁhchhﬁ' lk%@thgﬁah@ie}bﬁlat Swdight
necessary. The rel

tive anmount of po |so nat e .and ends 2Q on
e dool 1 ed NGO PRRIEOPRTRE & - TEvabor AR o R Ry e Bt For 25 casi 1o
pol yi socyanat e usdexitvid tbamsChlavixigue mfght henpwlely@indand can be easily

calculated by those skilled in the art. After conpletion of the above
reaction the pol ynethyl ene pol yphenyl ene pol yi socyanate a2. is added
and m xed. The isogpangtentermdnated pemi-prepelymep Ripolsy pyeraredaby first

conposi tion aclcsorncibcmggt ehé N1 PHEFENELHaRY C Ui BdbyaRate #ndloere Fo13REkhylene
preferably 2.20- 2polyphenylene polyisocyanate. Subsequently the polyol is added and
the mixture is allowed to react. Such reaction is allowed to take

place at 60-100°C and in general the use of catalyst is not

necessary. The relative amount of polyisocyanate and polyol depends

20 on the desired NCO-value of the semi-prepolymer, the NCO-value of

the polyisocyanate used and the OH value of the polyol and can be

easily calculated by those skilled in the art. After completion

of the above reaction the polymethylene polyphenylene polyisocyanate

a2. is added and mixed. The "MDI-functionality" of the

25 polyisocyanate composition according to the present invention is

2.15-2.35 and preferably 2.20-2.30.

The chain-extending and cross-linking agents which optionally may
be used (isocyanate-reactive compound 3)) may be selected from
30 amines and polyols containing 2-8 and preferably 2-4 amine and/or
hydroxy groups like ethanclamine, diethanolamine, triethanolamine,
ethylene glycol, diethylene glycol, triethylene glycol, propylene
glycol, dipropylene glycol, butanediol, glycerol,
trimethylolpropane, pentaerithritol, sorbitol, sucrose, polyethylene
35 glycol having a molecular weight of at most 999, toluene diamine,

diethyl toluene diamine, c¢yclohexane diamine, phenyl dJiamine,



The chai n-extendi ng and cross-|inking agents which optionally may be
used (i sogya8RiLy’ eactive compound 3)) may be sel ected frorp l@%%g and

pol yol s containing 2-8 and preferably 2-4 am ne and/ or hydroxy groups

| i ke et hanol am ne, di et hanol am ne, triethanol an ne, et hyl ene gl ycol,

di et hyl ene glycol, triethylene glycol ,-1propyl ene gl ycol , di propyl ene
gl ycol , but anedi ol , gl ycerol, tri met hyl ol propane,

pentaerithritol, sorbitol, sucrose, polyethylene 35 glycol having a

nol ecul ar wei ght ¥Pherylggthangodiapingendlkylakehedirhenyingthype ¢ gf and

di am ne, cycl ohexathg1élieani&@nephenyl di am ne,

- 10- di phenyl net hane di am ne, al kyl ated di phenyl nmet hane di am ne and

et hyl ene di anm ne. The amount of chai n-extendi ng and cross-1inking
agents is, if 5 ahel iamduntipot oclidbnaexteapdéher aisd yorgsst bink@ngangentsy iwei gt
per 100 part o] o] I T lLLan ItV esS
whi ch anongst ostsh%&wn%yQ%e‘?%szgdl%fgraeﬁagﬁﬁa‘ﬁ %?15 %?J)Sa%lég ﬂgﬁgeﬁgrigt Egﬂeltolo
enhanci ng cat al ysasts e veight| af polweh@lnes and tin conpounds,
surfactants, stabilisers, flane retardants, fillers and anti-oxidants.
The fl exi bl e pol yurethane foans are_ prepared by conbini ng and m xi ng

i ngredi ents 1) - 6)TEn}3H FFACA A RITA SRR S RIGRFINAREST OSPETL MK Re pASA ave

i ngredi ents 2) - 6)fcahet{Hne BE x@xfkad @dd Shfet@ahe Ndrihineiyhicaesl yak b hlidee tertiary

pol yi socyanate,. The relative anounts of.polyisocyanate o . one hand
and i ngr edi ent® 23"‘-"8)35ona’fdhe%?he‘rx"'f?gﬁ'ﬁd%epesﬁ‘ﬁg%%ta?g%‘ desrsl'la%’éd"sersf nd&x snd

can be cal cul at edregasddneshyfilhese agili dritddokidaphe. art . 20 The process may
be used to nmake sl ab-stock or noul ded flexible foans. The foans in
general have a density of 15-80 kg/nferr] and may be used as cushi oni ng
mat eri al in furniThgr Blexiply pRlyarethang foamfeaner papaged by xonpiping, I Rixing
invention is illusigrabifheBY1i 9 fagh| AYRIndF @Il xture to foam. Preferably

15 ingredients 2)-6) are premixed and subsequently combined with the
polyisocyanate. The relative amounts of polyisccyanate on the one
hand and ingredients 2)-6) on the other hand depend on the desired

index and can be calculated easily by those skilled in the art.

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

mattresses.

25 The present invention is illustrated by the following Example.

Example
. A semi-prepolymer was prepared by 1) mxing 29.6 parts by weight of
a diphenylmethane diisccyanate containing 85% by weight of 4,4'-
30 diphenylmethane diisocyanate and 15% by weight of 2,4'-
diphenylmethane diisocyanate and 15 parts by weight of a
polymethylene polyphenylene polyisocyanate having an NCO value of
30.7% by weight and a number average iscocyanate functionality of
2.7, 2) adding to this mixture 45.4 parts by weight of a
35 polyoxyethylene polyoxypropylene polyocl having a nominal

functionality of 3, a number average molecular weight of 6000 and



g

Exanple A sem -prepol ymer was prepared by 1) nxing 29.6 parts by wei ght
of a di phenyl net hane dii socyanate contai ning 85% by wei ght of 4,4'- 30

di phenyl red bei@ogli | socyanate and 15% by wei ght of 2,4'- roTa®spboset hane
di i socyanate and 15 parts by weight of a pol ynet hyl ene pol yphenyl ene

pol yi socyanat e havi ng an NCO val ue of 30. 7% by wei ght and a nunber

aver age i socyanate functionality of -1y 7, 2) adding to this mxture 45.4.
parts by weight of a 35 pol yoxyethyl ene polyoxypropylene ponoI havi ng
2000 omga! TUagt bnA dhe el TR BYPLAIGTOLA9 3R YL OMe0 by
content of 15% bymiwinghtardaB) allgyiig|thdsvewxbyre tom%qwgataﬁﬁd%;oxal‘ll bwrr-'rg

this mxture to r@@cf.rhea;enﬁ%féprom&orso oﬂquﬁéd wmchT Q,ahhsn SRB vDRPOE WIERE ¢ SO
obt ai ned whi ch had an NCO val ue 15. 1% og was added 10 parts by
[

wei ght of the abob® %5o8%k é’éﬁféﬁ&?em PS"’-‘PhBYdﬁ’rﬁ%% Hir 3BeYR Ralrifesyanite-
i socyanat e conpesthé Qamﬁd?sﬁﬁiéh BYtdihed wdshen Wsosgdiate m&p&smlpntwi:oamdyC&

val ue of 16. 7% by _wei nd Vi scosity 1095 t 25l err] C_.the
conpositi on was. cF%arp(laeﬁana“ mv?’é'fﬁ%‘f ér?ﬁ’r’eqe% han 2 ¢ q1§s-lgt i) ??']']C fd
roomtenperature ¢iscsitytyf 1098asPaet evtmiased; Viluglomposition wes i cleazndnd
turbidity wer e Vi y h ,lm\y??mrg ol S

and had an " MDI - §y£4flﬁn%%r?8naﬁs?§§ﬂt2 ? %& Ol 5 gﬁé ?gg%](ﬁgéﬁ%@}
prepared by mi xi n§as$ riekerminedouipnaliy; d«hepheohdSaBeﬁ’/etqr?eéy%matee'e visually

conposi tion acger dbskhet @nt NéonlpBY EHonORadNFbARddd dsS REUBIA! @mbCREd | M »MpI-
conposition (index 77), conpri Si n% 50 parts by wei ght (pbw) of the above

pol yol, 4.3 pbw of“‘i’lﬁt"@?ah&yé Nois) pol yoxyet hyl ene pol yol having a
nom nal functionali ty of 3 and a nurrber aver age nol ecul ar wei ght of

1200, 1.45 pbw of S b \;urfact arzl_t ared8§ 11c_)xf mz oclmrrq{y i %sze
as catal yst and o*o b?) %BF it fﬁf ?ita’l’ﬁ/ T2 &R X lpé
all owed to react abeve isboydmaden wnupositiere agcoedigndic itdwes.inventhlvs ﬁodman
obtained was a5 ;EL&XMhRLE ANV NAVRD e LR 1FASE 795 NSinp¥ 1 i ngd 30 K ATREES ] -
weight (pbw) ©of the above polyocl, 4.3 pbw of water, 4.3 pbw of a
polyoxyethylene polyol having a nominal functionality of 3 and a
number average molecular weight of 1200, 1.45 pbw of SH210
surfactant, 0.85 pbw of 1,2-dimethyl imidazole as catalyst and 0.03
20 pbw of Niax Al as catalyst. The mixture was allowed to react and
to foam under free rise conditions. The foam obtained was a

flexible foam having a free rise density of 32 kg/m’.



basial el TR

-12- CLAI M5 1. A process for preparing a '

fl exi bl e pol yuret hane foam by 5 reacting 1) an organic
ponisocyﬁQﬂ; 1 th 2) a polyol having an average noni g dr oxyl
functional’ )7%4“0 of 2-3 and a nunber average nol ecﬂ&%p%éoﬁ t of
1000 to 12000; and optionally with 10 3 an.. .

i socyanat e-reactive conpound contai ni ngiat | east two
I socyanat e-reacti ve hydrogen atonms and havi ng a nurnirSheet Has Been Replaced

aver age nol ecul ar wei ght of 60 to 999; using agent;
and optionally CLAIMS 5) a catalyst; and optionall ot her
auxiliaries and additives known per se characterised I n that

a) the polyisocyanate is a polyisocyanate conposition havi ng
an NCO val ue of 11-22% by wei ght which is a bl end of 20

al . 75-95 parts by yei ght DfpraBedss Foy apiaip@ri®y &l BBéEble polyurethane foam by
sem - prepol yner _havi ng an NCO val ue of 9-20% by ~wei ght,
prepared by reacting an ext8§ER% armount of a

po! yl socyanat e conmposi¥) orsn oogeiist polyiebcyma?®&%eith by

vt gt of di pheny| et hANE SbANY AALE B0 dbige Rominad byasony) runct S
containing 30 to 65% by weifgRAt3o4nd a number average moleghlAremwgightt RENED00 to
diisocyanate, with a pol yo;088Vid¥d optionally with an average nom nal
hydroxyl functionality of 2-3 and a nunber average

mol ecul ar wei gH.tO of 1000 tap dgccyanate-reactive cofpeyRG: c%ining at least two

a2. 5-25 parts by Wei iHdyandte-redctip®| Yyarohyh estoms and having a number
pol yphenyl ene pol yi socyanat e _cont %'agi

0
wei ght of di phenyl net hane ﬁefg%%fana'fuggr?@eitggt6°5f/06° t9Y o955 part s Bz
wei ght of polyol 2) istlusedbpewin08388; and option@ddys by wei ght of organic
pol yi socyanat e; §) a catalyst; and optiocnally
15 6) other auxiliaries and additives known per se characterised
in that
a) the polyisocyanate is a polyisocyanate composition
having an NCO value of 11-22% by weight which is a blend
of
20 al'. 75-95 parts by weight of an isocyanate-terminated
semi-prepclymer having an NCO value of 9-20% by
weight, prepared by reacting an excessive amount of
a polyisocyanate composition, consisting of 35-75%
by weight of diphenylmethane diisocyanate and 25~
25 65% by weight of polymethylene polyphenylene
polyisocyanate, with a polyocl having an average
nominal hydroxyl functionality of 2-3 and a number
average molecular weight of 1000 to 12000; and
a2. 5-25 parts by weight of a polymethylene
30 polyphenylene polyisocyanate;
b) 25-120 parts by weight of polyol 2) is used per 100
parts by weight of organic polyisocyanate;
¢) water is used as blowing agent in an amount of 3-15
parts by weight pexr 100 parts by weight of polyol 2); and
35 d) the reaction is conducted at an index of 40-130.

2. Process according to claim 1, wherein the organic polyisocyanate

gy
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REPLACEMENT SHEET - 13- c) water
I's used as bl ow ng agent in an anount of 3-15 parts by wei ght
per 100 psots;34spowei ght of polyol 2); and d) tPOI/EPOS0206®N i S
conducted at an NCO i ndex of 40-130. 5 2. Process according to claiml,
wherein the organic polyisocyanate _13.has an MDI functionality of
2.15-2. 35. 3. Process according ¥ clains 1-2, wherein the
organic pol yi socyanat e has an NCO val ue of 13-20% by wei ght, the

sem - 10 prepol yngls BaseransMPi¥aduey0bs 111389043y wei ght, the amount of
polyol 2) is 35-100 parts by weight per 100 parts by wei ght of

organi ¢ polyi socyanate, the anount of water s 5-12 parts by wei ght
per 100 parts by weigliceed pdcpoling aed hmei:isndax)zi,s wherein abnse BRgdmic
100. 15 4. Reaction_ system conprisi or gani .

pol yi socyanat e; pﬂyz%‘icyaﬁa'beolhﬁgla%%&?nﬁalé’ﬁ %clalr"'éagpr? m‘genlgk‘ghyté’re oxt~
functionality s prepolymegf h@s 3nakeP yahueldr 1aviAtage weagkoukthe amenghtofof
.1000 to 20 ) 3%999;2)8‘@9 %&bgr@zjtx by weight "'?::Lr 03[ parts by weight of

i socyanat e-reacti ve conpound contai ni'ng at Y east two

i socyanat e-reacti ve PEERPSEcPPLYEEPEYaRALS hathnGmauRtindferwater s 5-12 partg dyage

nol ecul ar wei ght of fghe 39100 parts bf)weidhk! 81V lydgeit an@ncheORhaSNls! Y

25 5) a catalyst; and optionally 6) other auxiliaries and
additives known per ¥VERAT &8t 1Y%:sed in that a)
t he pol yi socyanate is a pol yi socyanate conposition havi ng an
NCO val-ue of 11- Zg%anc <i)rght st\__/\én"i %Qmirslsq bl end 30 of

al. 75-95 parts by wel ghf‘ off YAl Socyanat e-t er mi nat ed

sem - prepol yner havi ngj) anariNeguarsilcupolifisoc2®itiey wei ght,

prepared by reacting an eé(%%§§glvﬁawg}x flerage nominal hydroxyl fufictionality
pol yi socyanat e conposition, consisting of 35-975% 35 b

, y
wei ght of di phenyl net hanePfi?i-3 o¥3fhRapemkay ayerage molecular weight of 1@8/tgy
wei ght of pol yigt hyl ene pplogpheamd epeicnally

3} an isocyanate-reactive compound containing at least two
isocyanate-reactive hydrogen atoms and having a number
average molecular weight of 60 to 9993;
4) a blowing agent; and optiocnally
20 5) a catalyst; and optionally
6) other auxiliaries and additives known per se characterised
in that
a) the polyisocyanate is a polyisocyanate composition
having an NCO value of 11-22% by weight which is a blend
25 of
al. 75-95 parts by weight of an isocyanate-terminated
semi-prepolymer having an NCO value of 9-20% by
weight, prepared by reacting an excessive amount of
a polyisocyanate compesition, consisting of 35-75%
30 by weight of diphenylmethane diisocyanate and 25-
65% by weight o¢f polymethylene polyphenylene
polyisocyanate, with a polyol having an average
nominal hydroxyl functionality of 2-3 and a number
average molecular weight of 1000 to 12000; and
35 a2. 5-25 parts by weight of a _polymethylene
polyphenylene polyisocyanate;

L L L 1L ————
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REPLACED




- 14 - pol yi socyanate containing 30 to 65% by
wei ght of di phenyl net hane dii socyanate, wth a pol yol
havi ng  wo 95/34590 an average nom nal hydroxyl funglch@iakpioésof 2-3
and a nunber average nol ecul ar wei ght of 1000 to 5 12000;
and a2. 5-25 parts by wei ght of a polynethyl ene

pol yphenyl ene pol yi socyanate contai ni-d§-30 to 65% by

wei ght of di phenyl met hane dii socyanat e; b) 25-120 parts by
wei ght of polyol 2) is used per 100 10 ) parts bX wei ght of organic
pol yi socyanat e; b 25¢32Q\pPErs iRy HeEtast pPUWChg? agenised ReF ARBunt
of 3-15 par tparby mewgidhtpesf ockgenapbsyidwcypmiaght of pol yol 2);
and d) the relatjve .amunt of.pol.yisocyanate 1). with respect
to the other ingredient scqi $2sUcH *t Rat \ﬁﬁe]ﬁi)"cw()l)A i %‘%t A8 % amount of §N‘é%
index is 40-130; witlrarthdy peishtseer Limpartshdy weight of polyol 2); and

pol yi socyanate is kept i4) ah&QRhgLtNRS a R 8¢ Sol F DN ate 1) with respect .

| socyanat e-reacti ve conpounds. 5. Reaction systémaccording to claim4
wherein the organic 20 t° 5Bf\QSEyingxedionts 4 avoh thatchemsombinegs the
2.15-2. 35. 6. ReactinaBx S)SheM30¢GAEHI 1@ HovEbeithat 4cne YIS/ 8bEyahbee
organi c pol yi socyanat e has an NCO val ue of 13-20% by wei ght, the
sem - prepol yrmer ¥fad®Bh RBORvEPREIBET 115PR395 By ETRM , ‘CREVAAEENt  of
25 pol yol 2) is 35-1Gfapeivescbhyponedght per 100 parts by wei ght of

organi ¢ polyi,gocyanate, the anmount of water is 5-12 parts by wei ght
per 100 parts by weight of polyol 2) and the index is above 70 to
100. 30 7. O daniReapeian ssFamareceswpasitei shaimhar abexgiins ethej roxgaaic t he
conposi tion has an gyel) st paQf ndd 2280w i8Rk 8ok S asb ard of
al. 75-95 parts by weight of an isocyanate-term nated sem -

6. Reaction system according to claims 4-5 wherein the organic
15 polyisocyanate has an NCO value of 13-20% by weight, the semi-
prepolymer has an NCO value of 11-18% by weight, the amount of
polyol 2) is 35-100 parts by weight per 100 parts by weight of
organic polyisocyanate, the amount of water is 5-12 parts by
weight per 100 parts by weight of polyol 2) and the index is

20 above 70 to 100.

7. Organic polyisocyanate composition, characterised in that the
composition has an NCO value of 11-22% by weight and is a blend
of

25 al. 75-95 parts by weight of an isocyanate-terminated semi-
prepolymer having an NCO value of 9-20% by weight,
prepared by reacting an excessive amount of a
polyisocyanate composition, consisting of 35-75% by weight
of diphenylmethane diisocyanate and 25-65% by weight of
30 polymethylene polyphenylene polyisocyanate, with a polyol
having an average nominal hydroxyl functionality of 2-3
and a number average molecular weight of 1000 to 12000;

and
a2. 5-25 parts by weight of a polymethylene polyphenylene

s polyisocyanate.
This Sheet Has Been Replaced

T

REPLACED




.p'r'epol ymer having an NCO val ue of 9-20% by wei ght, 35 prepared by

reacting an excessive anmount of a pol yi socyanat e

conposi t WMISBEMsI sti ng of 35-75% by wei ght PCT/EP95/02068

- 15 - of di phenyl met hane dii socyanate and 25-65% by

wei ght of pol ynet hyl ene pc_)%g_phenyl ene pol yi socyanat e contai ni ng
30 to 65% by wei ght of di phenyl net hane dii socyanate, with a

pol yol having an average nom nal hydroxyl functionality of 5 2-3
and a nunber avegageohlsReubaciBidhy & 120 % Qherein the mp1 £LA00Lknadngy

a2. 5-25 parts by weight of a polynet hg/l eneh:{)ol yphenyl ene

pol yi socyanat e cont &F nfify SSPIEG" 88V y? e gt -of

di phenyl net hane dii socyanate. 10 8. Conposition according to claim?7
wherein the MDI funcgtionalit ._of the .co sition i.s 2 - 5.

9. Conposition a(?(:or% i °gs 1%’ B°%F3?°r¥€ g °wﬁ§arlé“|s 2-1'){% hgﬁ%rc?r}!ﬁo%let ?%'%"%égmfshas an
NCO val ue of 13- 20%hyNcleivaive ehd3tRey dynveighe poldyther sémispgepolymer H4E(Rn

val ue of 11-18% by WehOlthue of 111fky LoMRAGHLI On according to claims 7-9

wherein the conposition has an NCO val ue of nore than 15 to 20% by
wei ght and the sem - 20 prepol yner has an NCO val ue of 13 to 18% by
wei ght . 220. Composition according to claims 7-9 wherein the composition has

an NCO value of more than 15 to 20% by weight and the semi-

10 prepolymer has an NCO value of 13 to 18% by weight.
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