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5 The invention relates to a process for produci ngsesox
vi scoel astic flexible polyurethane foanms usin

ergsst faeprodyueinheren-erlied d'sﬁﬁem@t@{ﬁableaoq{wtﬁa@%f%am% :

in particular castor oil. Flexible polyurethane foamnms

@%&ri ﬁ&]d in many industrial fields, in particular for
1 ug ol stery or sound danping. They are usually

produced by reacting polyi socyanates w th conpounds
THevinveptiat réletas to & woodeyslfoo gertuaingiviscodlbstit flexble papirethane

b8 dingipdReMRPBIcEhdIE BHRY drirehBRaRE 85F Riferts,  PMMiQTar castor
gents and al so, if appropriate, catalysts and

%hstonary auxiliaries and/or additives. 15 For
ecol ogi cal reasons, the market is increasingly

FlexBie GolygretitaiREoanE aFe GLHIA imak irﬁcﬁ;:@ﬁmahélﬁs, rParticular for

. (o) I an , .
SRRELEbE o) iRt 207l BR300 ngyisocvanaes
with @@mraunde heyng lleastiyo hudregerplomsiwhieh aigdRastve dpward
iswdygnate gidies if besesamee wé bialWing qyeatiuareithlsss iifreppropriate, catalysts
R arf aDRkdriRs REdRRbYiRlesTat €T i al s or pol yol s

whi ch are prepared by addition of al kyl ene oxi des onto

t hese conpounds. 20 Exanpl es of conpounds from

s gcolapicel reasongathe marke! isinereasiwolyrdepiandingdbgmy hishycomprise
reAéWable i fhatdriall Motheipeodaetich offpoiliupetitand¥DEinkivaBleQhiv Snaterials
c%HrEﬂalgoSbéJ E@e‘?weése%@ali’%rhativg'tg%rtﬁmg.'ﬂw&eﬁ ik of %&%Eﬂéh[&a?c?r?g% The
ol I, borage seed oj1, soybean Gil, ‘'wheatgérm Ol |,
frape S PUGHY ProdueRd Yrirg hYsYl-comapiiaing eathral migkgriglstor polyols
wechale mrepgreh by bdditibroofoalkylerse oxided amitd thesé corapauirlds.

macadam a nut oil, 25 avocado oil, sea buckthorn oil,

esane qQil. he il, hazelnut oil, evening prinrqs
e egmed iR Fim reRER W Batpro S ey R, B rony faty
asid, riciRgigicaeld, hidraxylireetifiest qils sueh as geangseest aily blagk cemin oil,
resipkirssdeastidbaragayeddssin keyiean il dwhdagerht 6ll, eipesasd 6il, sunflower
Al Séeﬁwu%i'l,% FYAKERTR 6l FRtsbnio BE LIS dinbfvedil fhacadamia nut oil,

adol ei c agl d, eruc|C acld, néervonic acl 5 T no?el C. )
ag(e%d,o QL seghBUYKhaT [ibiseRRme il REMRspib ApzelByti Al @aning primrose ofl,
velldaro$e dib miecpaasli, safflowerildealnat @i hydroxyipatifeddattcacids ahd fatty

asfd EREMPBREE] 8 hridristBRRSLId, RakSiolSaaLigr o1k |aci€,n\9’acceniF iagid’

hydr ggenat ed stor.oil have the greatest . .Indust I
Relraa TG re SrHdoie i PltsC o BRBRLI S Fanleie RS 1
lingignigeciss pigpEdaiic Acid rasagllidgicearid,dkngdsnic anid, Blepandgdenic acid,
cevohicedtid) Wmdng tﬁes@lﬁaﬂﬁr%ib/ar@ﬁd/d!@g@w’%emlgtﬁf ?'#1 BaveWB: greatest
; - oses the preparation of polyether
'@ﬁgoﬁgﬁﬁxg%ﬁg#koxylation of castor o0il using

mul tinmetal cyani de conpounds, frequently also referred
Tihe ragctibMof camnpoyreisSrom renewable raw materials with the alkylene oxides can

here be carried out in a customary and known manner.

WO 00/44813 discloses the preparation of polyether alcohols by alkoxylation of castor
oil using multimetal cyanide compounds, frequently aiso referred to as DMC catalysts.

WO 04/20497 discloses the use of polyether alcohols which have been prepared by
addition of alkylene oxides onto natural products, in particular castor oil, for producing
flexible polyurethane foams having reduced fogging. Such foams are used, in
particular, for the interior trim of motor vehicles.
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V\D 04/ 20497 di scl oses the use of polyether al cohols
RhbéPPhave been prepared by 40 addition of alkyl ene

oxi des onto natural products, in particular castor

oi |, for producing flexible polyurethane foams having

reduced foggi ng. Such foans are used, in particular,

A gertichiar ¢laserfiraterials within fiewiblsy Pajutietbpresfoams is the yisqoplastic

fobtdsi | DI HIl ~li~ *coooo2* PF 57559 2 A particular

class of materials within flexible poI yuret hane foans

';s t he viscoel astic foanms. For the oses of the

égeeﬁttlrppmq{tth%Hresgntflré%lp% ar@f’@r'? erlr toas viscoelastic if it has
a/loss Gekqasn the tofsiantal Yibratiorbtesat incgsorfdacteowith BIN 63445 of greater than

d. @5 Sdr@@?dbl%%r@ét@? tH2A d.@a:turtheme&e oif raew@ferr% {Haat @lel\#oér%%ﬁthe

efera

RlsPRE gy Vi Beintic BBl 6/ R o Lt Snle Bogiie: rom 20
tPrPOHE i uth abiieag fepyn Qt%tﬂﬂalcastl c behaviour over a wide
tenperature range, i.e. from-20C to +50C, but at

"’r?eaf%gmf gﬂfersté’ bﬁ‘QfgrrF&Qo J?ﬁs%c%?z{g‘t ﬁﬂnt Ha'sl%er)%&?népr%smence

refe

m%%%qr%wc?écorﬁ@a%w@a Dith ERS6r 8RA1 f Isgs the b Ne nefeagbly from 2 to
B3R paviculaely prefhcablyIodrh 3po @0%r ably from2 to 25%
particularly preferably from3 to 20% In particular,

referred t foa of. the inve n . meets
IblsehRuRE T Bt R e Soast 3 Brinyeiton Biee et we
ghprementipngdicgteripfer the insaherterexid fpethe seboutidgesilience.
vi scoel astic foanms of the invention having the

ﬁ%‘%ﬂ&o@%%ﬁ ’fogﬁg d?%@w&tmﬁ%%wnb‘%H\eeé‘éo?/eacfeéfnﬁédo mping

8 % {Qoarrs are used, “in particular
Q6L ERRBiI PIgValt@MSor produci ng mattresses or
cushi ons I n these applications, it is also inportant

$dAtiod e afe O, m%éﬁtlc%la‘iqgﬂs&gid%mpﬁ hisd @PSr%dublﬂ% mattresses or
BERE Yh HestPRIHORER BHET DOt A0 B eRa0l 14807 aging
rBeRi@sce. MP%’NC‘@ath%ﬂo'feé‘ Lﬂﬁ’ér 'F@ra@ﬁthuﬁhd gcpndatmﬁalfqrgwermore the
radis segtios lwd thecLrbihasel bshds) vhidhl gandepto diss fadmaiin dftardraatic
a%‘?iﬁé’é,%hBthbe%ﬂ Qth‘?ﬁltyfsPBprE doresent invention to

provi de vi scoe astlc exi bl e pol yurethane foans
whi ch are produced on the basis of renewable raw
Ihig tagedrdinglyamdobjérd wethgguesamt tivamtiondb ppovideevisdoemstic fiemible
poflRiretAGYE ﬂo@kﬁsedmlcﬂﬁér@rﬁodﬂéﬂd Sh i Qé’an@ﬁ'gné\%lge rév@ﬁﬁtenals and
cul a
%%8%%&“?”'%3@”%‘ nlow 328 2t R ErSRORF afidisE3H ggnd long-
tarm slapityp® Rectinuisr shepystersd npdefthot aad bumigcopetions. s

The object has surprisingly been able to be achieved by using at least two polyols
based on renewable raw materials and having different hydroxyl numbers in the
production of the flexible polyurethane foams.

The present invention accordingly provides a process for producing viscoelastic flexible
polyurethane foams based on renewable raw materials by reacting

a) polyisocyanates with

b) compounds having hydrogen atoms which are reactive toward isocyanate
groups, comprising
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based on renewabl e raw material s and having different
Rfyef®d| nunbers in the production of the flexible

pol yur et hane foans. 35 The present invention
accordingly provides a procesg for producing

vi scoel astic flexible Polxurethane f oans based on

bile newaBIPEURGER/NYEGER i @aSS vy hydsegean; igma Whishl aFf sers)ivnh tewesd
W t h ighydnate groppsads ah@H AgmM byt Pan2@icot® mbiIKOH/ghad
reactive toward i socyanate groups, conprising PF
57559 3 bi) conpounds having at |east two hydrogen

03 omSoMAPERE AN R BV pgen IBE yArRaEe HRastips toared
an Olsacyarizde golup$ aoda@ @H ourbBér afgrolkOHIqQtodd® rbg KPH/g and
conmpounds having at | east two hydrogen atons which are
reactive topward. 5 isocyanat r ou and an OH nunber
B 1 CBIPER T FSKERY 8GR TBF R LRGeS AT Ry e
at | essteagtive tawardisecyapate arbuns ansrhy Ny éemat@nte 800 mg
whi clKOr¥gearieact i ve toward i socyanate groups and an
OHN of from 100 to 800 ny KOH g, and 10 c) bl ow ng
agents, wherein the conponents bi) and bii) each

@ onpPIVENHEI8E™st one conpound which conpri ses
renewabl e raw materials or reaction products thereof.

* wherdiRehd EBRSIENERR HildidSh eBEPN RSl foat SCPErASIUNE which

fl bl I th 1 duced by th .
cPRPHaR ENGHECIEREY RUTIAS GTeprBVIRIBLFTIeE se of the
open-cel l ed viscoel astic flexible 20 polyurethane

Theamten@bn fuiBet procidbs e Vishoe REBEIHEING pbyiftHdne ol produced by

es and in autonobile interiors, in particular
t@gﬁ}{cﬁggbackf oam ng of autonobile carpets. The

proportion of renewable raw materials in the foamis
Ipeeditorg itheyinaentioe psdvidiz%obine useioftite, opeardeilediViacdeyastic flexible
p%r O/F&lﬁm f}gaﬁgi@v%m@ﬁga@ Y&ngiuuc&gd%rznnu%ﬁ%]w r\iqéia}(%r@%sgﬁkégﬁ%
A iERadE el O8I RO SRERIRA Aol Bk

renewabl e raw materials. 30 The conponent b)
Theefreycdidryofcongwd e aawomatetaleyin W fghi, is prefarabll iaclebstr20% by

g , Y30 000 : : :
SR Ay e b0 SO Ryl e 0% o
WESNht, in particular 10-30% by weight, of biii), with

t he percentages being based on the

The components bi) and bii) can also consist exclusively of compounds derived from

renewable raw materials.

The component b) preferably comprises 5-45% by weight, in particular 10-25% by
weight, of bi), 30-90% by weight, in particular 50-80% by weight, of bii) and 5-40% by
weight, in particular 10-30% by weight, of biii), with the percentages being based on the
sum of bi), bii) and biii).

As compounds derived from renewable raw materials, use is made of, in particular, the
above-described renewable or modified renewable raw materials such as oils, fatty
acids and fatty acid esters which have a mean OH functionality of at least from 2 to 16,
preferably from 2 to 8 and very preferably from 2 to 4.

The compounds derived from renewable raw materials are preferably selected from the
group consisting of castor oil, polyhydroxy fatty acid, ricinoleic acid, hydroxyl-modified
oils such as grapeseed oil, black cumin oil, pumpkin seed oil, borage seed oil, soybean
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sumof bi), bii) and biii). 35 As conpounds derived

HF 8% newabl e raw materials, use is made of, in

particul ar, the above-described renewable or nodified
renewabl.e raw materials such gs oils, fatty acids and
fatty acid esters which have a nean OH functionality _

Q% wagatpess pil.frapgaesd o8, stefloweyall Beatt gil.fapsaetkerne! gil.ayglachio

alleayngoiedileolaelof, maodainia _aut40il, 40ocEae ofl (sgacbiRkhofesil, ¥€shme oil,
rierngm)if, BOSNAR! A, &N b8l 8. 31ifd rBéeeBiﬁ.rh@mpyoilsg%wfﬁ%ﬁﬁ%il, walnut
romthe )@grovg} cgin |st£>? of castor oil, t?oly y rox}/ _

Gilgndlseengro-giodiied ity A998, andy aihosid eptsth 1ased ongpyristoleic

awi; palsitolpiapeig.creic acid, vasicanik acidnpetraselinic peidpdadoleseacid, erucic

&Rid, neRRHRIRIS ARsleiRiakid, 8OMREAIMIENICIEP StéhridBhik acid, arachidonic
vmqe%%erm.m ICi rlﬁ;gen%ger%c%' ild’ sunfil gCI r o [, peanut

9 89?’3%? Qe? qnogpiie ﬁl sYEEHI il, alnond oil,

olive oil, macadam a nut oil, avocado oil, sea

turaeleH Pradiubts & esmpBukls! modiﬁtﬁimeﬁii&allé MamelyatdxyQirbups are, for

SEFPOin e P, 200 W Bob 358 R poy BNy acio Prgt 10
from taroar9eI S e{RlePiSt ty acid esters based on nyristol eic

"5 acid, palmtoleic acid, oleic acid, vaccenic acid,

ORI iy @ohEnatsR e G REfiorefr M GsedSd &mpound éjerived
nervonic [ n%I?.el c acid, a- and y-linolenic acid,

cid, Ti
f%%%ﬁﬁeéﬂlgﬁﬁeda Py -achi doni ¢ acid, tirmmodonic acid,
cl upanodoni ¢ acid, cervonic acid. Commrercial products
e reactioplontise copibdunas demesd fiomh taheWable rBwahasyals gite tiSalkylene

I . i ( A ;
A= cpfioe PN, FpudfBh SR by togher 158 S S%x@g%éwe
SETIRG FAAPRUNAALR BFatBlYPt 2P 6pach tis BhWaMEY agdansioxiies. The
agdeibn sequtieh ef el ajkylenedxakes ¢onpualiy darded oueuhdef themustomary
doRBRYRDLReBYRREE N tBE %ng%&roFEFO kPRI C0 reﬂ;ralw eromt %0 to 140°C,
.cQmRoun rihved.from renewabl e raw material.s
7 RAPEHRS Fofl FObYE Tad kA BRSUARL T, (R YalE Forh 2R allbthpreserably
iR e RAGHIOMEHEY0. barand & partiellario the rRnge Eomad ter hargAs
atyngreLoxtties] prbféiem:&tialgwstr]] t(ﬁﬁﬂr&% ethiyleae bxitb] ;Srom'lér?éldiﬁde or any

' ' . The addition reaction of the

%ﬁ%iﬁgy%%%ﬁug&%sually carried out under the
customary 20 conditions at tenperatures in the range
Asr catalgds tpoefeBMCe ipgied¢retoalsing basansddipduodd, 40, potassium hydroxide

H%@fnbitﬁélbl%'%tefs[ ?HIJQ’LQQI ifnBorae, IntRfditRhesBihfesal ic?aﬂicﬁ\;'ec?mpounds,

ran fro 0, .20 r f er abl in the range from.
ey Al Bas e cBFAR. AR Y bfed dcatdileh o §tbed.
fer-gxampde, i k71684808 FO 862 987 MV VU TR 7i5s WP 0@/484D, WP 9§/74843
uhwbeneraginde, propyl ene oxide or any m xtures of

t hese conpounds. 25 As catal ysts, preference is given

t o usi ng basi ¢ conpounds, W th potassi um hydroxi de
As alkylene oxides, it is possible to use all known alkylene oxides, for example

ethyiene oxide, propylene oxide, butylene oxide, styrene oxide. In particular, ethylene
oxide, propylene oxide and mixtures of the compounds mentioned are used as alkylene
oxides.

It is known from DE 10240186 that multimetal cyanide compounds, frequently also
referred to as DMC catalysts, are particularly suitable for the alkoxylation of renewable
raw materials such as castor oil. These polyols prepared in this way preferably have a
content of cyclic fatty acid esters of not more than 10 ppm and therefore have very low
emissions.
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havi ng the greatest industrial inmportance. In

EGLE 755%0 mul ti netal cyani de conpounds, frequently

also referred to as DVC cat al ysts, are al so used as

catal yst, as described, for gxanple, in EP 654 302,

EP 862 947, WD 99/16775, WD 00/ 74845, WD 00/ 74843 30

TR VOAS i preferably diang b dwerayi nuater pf frerg 2848 4PBmg KQH/g at

argiecaity irkthewmge! fioyrh 0@ tos00desPakoPreferanad ie giveh iy Lising
e@?erol@rbgiéﬂ & Ea Jﬂcgleand%}ﬁ eepﬁyd‘?&l glﬁumﬁérycff ?rgﬁ 38(1'8% mg

arti cu | ene oxl de ene oxl de an
il PrsteTgp e a&%atm%s@r PRDlYRe gcontent of
rinkary bydrox\d §ravpis dé fess tani ¥ % hpweidght, pnefBEbIy02<k0tb86 Sthiat weight,

b@ébﬁ bﬁﬂ‘i@\lrve@bﬂa&'tﬁ’@ &Péfﬁ@rué]é’@wol fik SQM@LE]%# %’h@%c?ﬁ’uon reaction of the
icularly

Afieetsiuepds SrEY BB DR e SRt o 1

mat eri al s such as castor oil. These polyols prepared
The dompbundy bip rpeéferadb/ havieavisydeoxdOn et res froef 10016 1800 mg KOH/g.

/Iﬁi‘éc}rﬁe(go%ﬁhgngcr\;e%rfrcbn?rﬁn%%blrérqﬁ\% r%élgpa!g‘gfegg@ggg dn pﬁqtlcular of the
%’SM%SE%I@GB|r§”ep“f3€fee‘?ra[6‘l’<§}f'%'\¢€e‘é(all>i9d?‘%ﬁiﬂtermﬁm agfoils, fatty
derdsran@0attyoaddOstey. K@pbwpabte, these sambe tgactad witrethe allgiene
ngémes'?%?% l@th@@ﬁ@ oRida; &opﬁé@ér sglﬁé‘ﬁrea m%ﬁfﬁé‘oﬁtgeéésc%dggpounds
Rl PR §entast o etieng Rl iy PRGROALS
QOWD@QH%" KOH g. These preferably have a content of 5

pr| mary hydroxyl groups of |ess than 10% by wei ght,

Q:foﬁ{p%%%slbgsa%dtbn?&ﬁg ?Q?/pr a]ggtqomppég ﬁ &ﬂ lthg%omgounds
detiud 1o reRetatisiaterials bak RP Biibes Rpes. In gaispir Balvether
ataoholsywhmeraars poépaDbiCoy @by siethod$ hesuebhnipocatdsgtidaddition of
Ay RIrRr ey, |h3>‘éﬁ|cﬁlah)émy%¥|ox@%'m\%forQFopfyreQ@WoJ(@g 5o 8finctional
E%‘[e}ﬁo—gﬁancea 8L rﬁggél)'xgap ?moﬂgﬁ??hvg[ﬂflg?” r‘%§ ﬁr}Hréc |on§I star%r
3&6@@@0%9% ESH@@Q@N@\MH’C@%W%@”Q"@@@ aleohelaapdeor paines.
Rrefeadricalisgisercto wngwvater, dirgidtiy alcardlslSovédnipd éiylaaé diycol,

pF n%né ydol et%dl@%%@}dh@%%ogﬁg fgf;?)([ja‘?ﬁp% §g g\npeﬁet he

tmg%\éo[ﬂrom Apd.alse Bighggfupg asdgn rythritol, sugar
aggihblabloe exarhplke petrose \ghuopsp ar erblnmlalPre;f&rm‘dearmnesaanesahphatlc

a@r\nN@J‘hé\ﬁhg{@d moc@a'ﬂsdﬂatemls 1% exam G0 BRY ua[hlég@hﬁae The
FETRE eflhmirirdei Al e .

ofrgietianglasning tAsalieterieexidasy Pigitreatesis given fapsing aihylene oxide
apaloy gtdpglene alkide witis amvBinglena loRide iR fed udtiykiemadded on at the
eﬁ@tolﬂ% haHﬁH%é é’ask%yof ﬁ@&@@éf blﬁoﬁtﬂgbvhlcﬂ%ré);se?oofoﬂhléﬁrgmtlon of
f'ssi'P'c?éJO'yélﬁ?thw ol Rofaiph g Aeadcloparariens e "algylene oxides,
useirdmada di, onparficulat badiy doropalmal, wifts pétagdium hiydrmoaide having
achidldfthe greatest industrial importance here. If the content of unsaturated
constituents in the polyether alcohols is to be low, DMC catalysts can also be used as
catalysts for preparing these polyether alcohols.

For particular applications, in particular to increase the hardness of the flexible
polyurethane foams, it is also possible to make concomitant use of polymer-modified
polyols. Such polyols can be prepared by, for example, in situ polymerization of
ethylenically unsaturated monomers, preferably styrene and/or acrylonitrile, in
polyether alcohols. Polymer-modified polyether alcohols also include polyether alcohols
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subst ances use is made of, in particular,

BobyBhct i onal al cohol s and/or anines. Preference is
given to using water, dihydric alcohols, for exanple

et hyl ene gl ycol, propylene g%ycol or butanedi ol s,
trihydric al cohols for exanple glycerol or 25 _
@WWWW%‘P%Q‘&P@'S'O%MW%@ emr@‘n&lyr RIfR2"EE ¥ reaction of amines
witlc sbofanatgdpalgolpent aeryt hritol, sugar al cohols, for
exanpl e sucrose, glucose or sor bitol. Preferred am nes

hat i am nes havin o 10 n a
o cioungs BT R aar e a5 BRKDS aRUrRUger of from 100
pr&@r@yﬁ@h@di/garﬁamulaarmobfarlesoe &rgl\rﬁm talpotyhiklylens gtyholasbenzyl alcohol,

€4 banelridHdaRonh&E, G et:hrala)seb AIToNE-etisxy Ridey b NheQXit&lRBIe A N,

5¢3%61 g_e dﬁﬁ \S%ne(hoAE I%; %E%F&% g%ggmgtﬂar preference
i5 10860 nESIPo PelyPrgPelape Bxiges achtasd upeane! 3$0Q, HA0Q pag 720G and
ihbBeodiaisechads [padnseeheIN, AEDONI 30, GN 46 TOZE ToBe A3, Xah®, XP 30,
0b agugt h@%n@‘perﬁg}l Slgbl% (& pol yurethane foanms. As

catalysts I n dition reaction of the al kyl ene
oxi des, wuse is nade of, in particular, basic
'Efmrrprepardﬁcn oil thé vpo@eiastrcdlnxrb;potrcdwreieammioiang ate ievegdion can be

ééﬂﬁecﬂérﬁ%&%ﬁ&toh{éﬂdﬂﬁd kridwr RE@blg&nce here. If the
content oOf unsaturated 35 constituents in the

pol yether alcohols is to be | ow, DMC catal ysts can
\Wits pegsed (psteg stastingeeamnops s UWSH%I*@MW%@ of gvention, the
fondwied betilsunagbelpsovidear particul ar applications, in
particular to incr ease t he hardness of the flexible
/gol urethane foans, it is also possible to make

YReERRIeR &t gt pﬁ%ﬂ"&)%r US| 'F?eranat&e hBYNg Hreor 8fien
ipadypoate greupshie therrepiacdd irbihe pranese ehimglimvention.disewcan here be
RAdY BRdithaahiiphBtiOkoSfdnile8RLER b ektisathybdd ngowﬂ@(@l ) or
SRS RENRANG! BerPUY LOMAE eckya s BRI Tone
CF"ﬁ@‘FX?rﬂétedEPi)e@'ﬁE?”Yé[T‘%fBﬁW gusror:vasw%@\ﬂ%l OF WS ES Phg
cpmewmahmes@sbwaota& anﬂpwmahﬁemwfy@hemwnq@wc&ﬁ%@dnms

ﬁ@%t I'S‘ &Efe?‘éﬁl REMI%H? er'aBI articular
ms%&" F?oaem'%rfl‘aHf gﬂf @mnggﬁ%f ;E Xﬁwcﬁ?\’é@%nd 20%

tgawergbtu;}f tolylpne? rdiipetyanstegit isctisa pogsdlie/ tol kogl isonyanates which have

@e)ﬁ(rﬁd)cﬁfre AYdrpaatieh el urethefle, ur&@%n@r@@@aﬁ@r‘é&l Sallo&;’%nate
t%ﬁ%h’ep\%& %_@;@l g\%hhg)%eﬁh %%3106 'd |§€§§/a q:ia re Iprerﬂolymers

@nwlmpqmvs payipg @nINGO speipal @iioe 20 to 3% enthels mixurag with

padrygth g pyd peilyehomylerespalylsdtyasates furadeoMDL000, 1100 and
1200, and nonools such as Lutensol (r) A4N, A03 ON 30,

Tgécpog@ﬁg%%l%jh%rp@ ”)ﬂﬁ‘g bﬁ\) érggq g%qo ngb!fo t%r(ﬁ)gr)égn#cg)n ca>r(rLbe485ed
althscalehast incofribieitibh witp othen cemhaurelsfrasimg abfeashteo hydrogen

dt&‘rﬁ@%ﬁdﬁ%ré?éhchﬁ‘e towadkd isBEyapdte GYusdist omary and known
nmet hods. 15 Wth regard to the starting conpounds used

for the process of the invention, the
Possible compounds having at least two active hydrogen atoms b) which can be used

together with the polyether alcohols bi), bii) and biii) used according to the invention
are, in particular, polyester alcohols and preferably polyether alcohols having a
functionality of from 2 to 16, in particular from 2 to 8, preferably from 2 to 4, and a
mean molecular weight Mw in the range from 400 to 20 000 g/mol, preferably from
1000 to 8000 g/mol.
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fol | ovv| ng details may be provided: As polyisocyanates
a'55 9is possible to use all isocyanates having two

or nore isocyanate groups in the nolecule in the

process of the invention. Useycan here be 20 made of

ei ther aliphatic isocyanates such as hexanet hyl ene

the eeRraRds BayiMDRY least tive gptivsr yecagniaterey Ahalse incluppichain
axterpiees enddrbysliakespAs chdis oxtgadat @sd stchlirkers!, preférene is given to

i .@Céf@r@ﬂﬁc ohl élcg%@ﬁﬁﬁﬁ@%k@g@fewg ht%%Yr@ﬂ?éfto(%@/mol in

t
kIR b el
Nio), digshwérm glpta). tiehylanel glybb!, dipeapyieoe lglycoly tripraglyenalglygol, low
rﬁ&bcul%/ﬁhéf M%! y&éﬂywne?oildé%%fnﬁrp%%ﬁ‘]we?’legix}d%g és gc@granm@ 1200,
%‘J%a?ﬁi%ﬁ iobnd Gty Jorahehe) B ok I8 8BRS to
Leﬂesbarpkag%u%rtétot Svesel.iadeoplaminess Ifwhaiorextraders anderosslinkers are
used| theie dmoyini I8 pesTERBHLIPXD 59 bwwetgharm@sembregfél ﬁ@ht of the
doﬁ%‘%ﬂ&‘é‘ﬁ r\?gnaﬂlgésﬁmﬁ\gfﬁ‘g‘?’ﬁ@ hyd %B%Yt{rﬁ‘% ne and other

| so ana Preferred
prepol ynmers are MDI prepol yners having an NCO cont ent
Ofe droogas2 theon@SsHoolis theily carigd outes thé prles@tte of activators, for

éa@meraeﬁehbélnea@%wBwlcerﬂ@capéanydo%ﬂeyarmasr%méﬁtw&’cﬁnpounds As

dokngl s PR ERLER s QT Bt Pbte S b0t Rl bl 25 in

docteate candnraanqtiorromiPeHN@s $ish asslipdylinidiavsateng at | east
t wo hydrogen atonms which are reactive toward

ARG R Tl
Wi iieh r%q%w‘frh@epﬁﬂcy%ﬁ‘%%ﬂr%pé% eéatsuo)arbc’ﬂuq'%'d‘ﬂqa\'ater IS
méefergblyused imao @nsiuntoftfmnt BS tb B%eby weight, aaeiculary preferably in an
aFPﬁ’JJn‘t eiiréHh 1. PRl y@%t@rw@érqOMea cﬁn?e %%liﬂtsﬂhé }éomponent b).

nal i
A3 U ol R0 %, e LIS RO Bl L iy
%en%?nipr &Xaroplﬁéafbw'%ﬂﬂ AydrReargRRs {yehias n-pentargm dRoPepigRe or
c§00pertaizé) YOBhepamelor hplogéeatad hydrbtapbonslRA ok tetBidOroethane,

&/n{H?I'uoroﬁFo Zéﬁ?ep?aﬂugrb% owﬁh{é?’%ﬂe @ﬁaheia‘ﬁ@égobﬁtgﬂe or

al so 1 nc exten

en at
ditpremoadiiornare. 3.253 S aRiapA: X Pice! HRAMGr5ER) s Rreleigbly in
the efrgedrooe e 1oy rweight, inpariguar framd! 8-10%n by weight, and the
Ahambet \ﬁataaw;ra&embhﬁﬁ lﬂrh@fanﬁﬁlfrgm@S% 16%cyg1v@2gﬁtqn @Ricular from
gt/P:@ by g)?gwg bon gloggﬁﬁ prﬁ%ragq?)g/g%qd aspr%{&c;ﬁ tﬁ%mgg agent,
F@ﬁjﬁ@@”y Pﬂ?f@'taﬁb’l '@ﬁ@méln?h‘@] with waterhy| ene gl ycol ,
di propyl ene gl ycol, tripropylene glycol, |ow

1'535 g&we"’\ﬁe\ﬁ@ilﬁlgt gfﬂ"ﬁ\ﬂ% ééﬁ@%ﬁ%‘.@ﬁeﬁgﬁ@%ﬁﬁ%l %F‘ﬁt ycer
ayxijaries %%quﬁdglt' ?%B%Ih*ésua}i!éa'éi?’%éﬁsﬁ?rker s, it is also

possible to wuse diam nes, sorbitol, glycerol,
FlskiBRA AT RS are! ffrst%l?\@if&eﬁ?&%?ﬁ@'%tﬁeraéﬂgxé?{eg?’&b’.fe?m wafér-Soluble
polyether siloxanes. These compounds generally have a structure in which a long-chain
copolymer of ethylene oxide and propylene oxide is bound to a polydimethylsiloxane
radical. Further foam stabilizers are described in US-A-2,834,748, 2 917 480 and in
US-A-3,629,308.

The reaction is, if appropriate, carried out in the presence of auxiliaries and/or
additives, e.g. fillers, cell regulators, surface-active compounds and/or flame
retardants. Preferred flame retardants are liquid flame retardants on a halogen-
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Fg_sgg the| r amount is preferably up to 5% by wei ght,

a %pgon the wei ght of the 10 conpounds havi ng at

| east two active hydrogen atons. The process of the
invention is usually carried gut in the presence of
activators, for xanpl e t%rtiar am nes or organic
RROSBINOTE Rt g an’PPY'cHJPEQh%t‘%/ AidiRrpeiinRhospRate.anq
ladogeodreds|lanpy refaed@ns sucrsagExait? @B 568 i(Qigriantustesational ntd).
salts of fatty acids, e.g. tin 15 dioctoate, and

rgan dss ch as n dil urate

R etk SIER SRR Bt ety 8 o GpulitieR et glives
Lppéfr@ayetrﬁ:f@un@ f@f sx@mple inukumristoffetiandbugti, Meluneeaét Rolwirethane,
CArE-Hap S6ry aaRiceManien st E@itidr PsEEADAd eaitio®Mogh axd 318.-edition 1993.
Water is preferably used in an amount of fromO0.5 to
6%b V\Blg‘? particul arly preferably in an 20 anpunt

prpﬁ@ﬁﬁ rolyrethamesef;ths inyemntigh: thersganic pelYispRyangles te wacted
withethe aoympoends Having af tegpst twer achive hydmgematphametr@fprwetree of the
ébbvéﬁeﬁtﬁo%‘éd BRI PhGerkOanPSish, h\yagdp?@ﬂrbl’e LAg QE QK ngmarles

aé@ nts for exarrpl e carbon di oxi de, rocar ons such
aﬂgﬂi’ i sopent ane or cycl opent ane, cycl ohexane
or hal ogenat ed hydr ocar bons such as tetrafl uoroet hane,

IR e Brob Lo ﬂ@%ur&ﬂ%@féflﬂ% PPERPBANPe isocyanate and the polyol

L A Bl AL SRR By g

INYANFHG IEYPHLC [N eeidpaBryve hydrages alemyis ffor"b% o t1c?5
pt&todhly frerh @l to i particular from1l to 10% by wei ght,
and the anount of water is preferably in the range

oRr}raléwO éhtpanet-!éO% %ﬁp&&%@@y pgodﬁg EY ul ar fr pccfl)gess ?or example
Vplﬁrytbe @ai of sheighgresgere: or loxp@reasctel tacrhryqtm dhe fagmsycanrbe

predived @t bedh oM didsed@besllic AIdEQr Pl @dntiRiclBaphilcatidrdbihe reaction
ARIHSIIONG, LORTR Bhalhe inyenti g, Stabi i zers ‘and
or a

auxi 1 ar s I'ves can usually al so be
used. Possible stabilizers are first and forenost
Ao kheerbheuctison lob raited  flepiblef foamb) i/is \watteulasp adidreagedts to employ

tn@{vvcﬁwﬁﬁorfént %@é’e?sﬁn wwﬁae &me%gﬁerg%ﬂ%ﬁhédé 5}@9{@ a

n

Braaetle prolirEmdserig: PPy ePR A5t R
teppgratuie irhiyke sangsxeame 15 ta 80 ‘€alpreferably Heom 2@tng0°C and particularly

préfakiiblyl FZh 92086 85¢E 268 iMeAutst Wl the idkBér dfpied ?o 8 oY or
b%ﬂdﬂ%é“temg%rﬁr?é ﬁﬁn% r§9|§ s f}&aT?% thS%rﬁéjee‘?Fme 20 td §10°C, preferably

fm?@ °a¢ @@@rﬂi’ﬂéﬁ“'aﬂdd’d‘?f?ia@é’sﬁor’é 9lo#¥Gers, cell

regul ators, surface-active conpounds and/or flame

F"k%&b”}é gl%Bét%ck Braﬁfs‘%faﬁ% f& 88l &&ﬂnﬂﬁmug ?c@nt HUBH glants for

Ssadre bl ap%wrb'i%orz?%%sow Ao pcpess: the DieHRadtals

povresp lhad dhe Mertifoamaproerss- free fl ane retardants such as
Exolit OP 560 (C ariant International Ltd).

The flexible polyurethane foams produced using polyether alcohols which are derived
from renewable raw materials and have been prepared by means of DMC catalysis
have, compared to products for which the polyether alcohols used according to the
invention have been prepared from renewable raw materials by means of basic
catalysts, a significantly reduced odor, significantly reduced fogging values and also
significantly reduced crack formation and also an improved compression set before and
after aging. Furthermore, the foams of the invention have a higher proportion o6f open
cells, which shows up as, for example, an increased air permeability.



10

15

20

25

30

35

40

Further details of the starting materials, catalysts
Phe’®%o0 auxiliaries and additives 5 used may be
found, for exanple, in Kunststoff-Handbuch, Vol une 7,
Pol yuret hane, Carl-Hanser-Veglag Minich, 1st edition
1966, 2nd edition 1983 and 3rd edition 1993. To
produce pol yurethanes of the invention, the organic

Thel gongwessioredet of thedlexibcictylrethanésitbetodoivpms edsot maore tigan
@E/o,'a%ﬁé ihyh ACbIA4R WA PR ENAISATB440) nbg'r%ou%r tﬁéﬁﬁg%. of

e 10 abovenenti oned bl owi ng agents and al so, |

appropriate, the catalysts and auxiliaries and/or
Taediit pareeability of He yisaod|asti¢ texidé poljerepwing doarnhaftbs inyention is
dré‘f@rdb'lv@c{léés‘i’ﬁo dhhﬁnit,ww@nib@ty%é@feﬁbbtmﬁmk mhtso dtrrlf/r?in and in
C r .conmbi ned in such anounts a
F{aﬁé%gaggf]??é%éﬁ%ﬁéqgh/ﬁ“”gf 15 isocyanate groups to the
sum of the active hydrogen atons is fromO0.7 to 1.25,
Treafistbalakyc flaxibie PolBurethahe 2oanidief the inventdreave o ary§odd &ging
rQéi&%ﬁfé% é?r'ﬂ QGuUGRAr ﬁé!t %r!aq}]u%ﬁ?cémor@? Pf&S5te HyBfophobic and
exanpl e | th the aid ot the high-pressure or
%ﬁﬁgﬂ egslapk P%EF%O&[?@.O“PF%“?%&%@”%MP pRItioyan g Sefti@ed 2.6-
tolnengstiamioe oc Mi¥edh thetfadmiiclessitds lapprbpnd does mtousease even
ABPpioftge@us@f the reaction mixture to conveyor belts
to produce sl abstock foans. For the production of
nol ded flexible foans, it is particularly advantageous
Tthe flembleoolyurpidanguinagsms dhreinvernsion @ee grefer a&kﬂiuéﬁd & pefeywehicle
istengemattin furdtudd ahd oGitessaése 25 conponent are produced
and foaned. The conponents are preferably m xed at a

enperature in the ran from15 to 90C, preferably
.'Ifhregﬁ‘(%o?bg 'Wa?ﬁ’obyptg??cﬁ@m”&rq’?m eferably from20 to
35C, and introduced into the nold or applied to the
FrOMYERYR bf thR®plen-cENg ViSdHaeIsat HEBbIE Rol R tENeGoams Usual |y
in the range from20 to 110C, preferably from 30 to
60C and Parti cularly preferably from35 to 55C. 30
Erpapiasi elost abst ock foams can be foamed in
di sconti nuous or continuous plants, for exanple by
T%Q%té’rli@]hﬁké?ﬁ _IEfe%Ciﬁsf%bleHh\ﬁergE}é QEMRRE FARS indidfed in Table 1.
Draka- Pet zetakis process and the Vertifoam process.
35 The flexi bl e pol yurethane foans produced using
Atalogrgionents @ipe frolmsthetig ockiarste we e firsigdconfiingd bieintansive enixing to
Jhavg Pa &icoRlpSnantdTiAEcy2RaR: WiLPah 8dddywARSFrirgf ardd\ie

at. h [ 0 ts .for i,ch. the
Bt Onsmire VY for €O TRERS EpbdpBICH il Bl B
PrivEethrnEfopme hag BIPPERIGMOF tedaRps eblaird e shevy b Taple 1.
nmeans of basic catalysts, a significantly reduced
RN P ORGP et
”i“ﬁg?m t@%’ﬁ%?tgg $ ¥Aedet before and after aging.

Furthernore, the foanms of the invention have a higher
H&bﬁp&l{ﬁsit@m Rfmopen 8e| I's, whi Ch;:ﬂfﬂ‘d@Nﬂ@s@‘Ms for
VOB BinSieicHbid ele@spm & T Permeabl Wi 709

FOG ricinoleic acid cycle in ppm PB VWL 709

Air permeability in dm3/min DIN EN ISO 7231
Compressive strength, 40% deformation, in kPa  DIN EN 1SO 2439
Indentation resistance, 25% deformation DIN EN 1SO 2439
Indentation resistance, 40% deformation DIN EN ISO 2439
Indentation resistance, 65% deformation - DIN EN ISO 2439

Elongation in % DIN EN 1SO 1798
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PF 57559 9 The conpression set of the flexible
%Wﬁﬁ‘get hane sl abstock foans is not nore than 10%
after aging in accordance with DIN EN | SO 2440, not
more than 20% 5 The air perngability of the

vi scoel astic flexible polyurethane foans of the
Tenpieireioth ® kRsr ef erabl y at | east TINJHB/IR A798
Retrauind ueslidnge pr ®f er abl y great er t haINFEN (BBBAIN and in

?ﬁbﬂegf{bﬁgetgﬁ eater than 50 dnB/m n.p ey }g@ggﬁé astic
exi b eaepol %/(#ret hane foans of the | nvention @m
EFSPPIEE'AYPTg 10 resistance, in %’?tf"@dp%ltpo 10-131-041
hot and humi d conditions. They are diydbrphohi2002nd
swel ling-resistant. The proportion of aromatic am nes,
j rii r of ,2,.4- and. 2 6- _toluenedi.ani ne or . NDA
ik PR Hor s ¥ o0 ey B wd R SR M AT Brtpultbipetnos
Ry B 0- 1311 tQ411 oh FePryapell 2998, 15 The flexibl e
pol yur et hane foans of the invention are preferably
3%?%%*2 sgéb%r'h%%gg@éﬁ?? OV G oo (L SPEGRLHE Rl
DDA SBAMP! FMmHY 2pryRiRdstenerd bnuesped-aeidingpaliper or
reeatoiey aslipec THedrstispecipwing @reesdtsrqudriiamace@batwHeeswd pressure
pl&eé afdBompiséd'® tABhBIghBhSmbASS &t d:lé‘mf[iﬂQ'd%viée Yl@f&? 7.5 mm
reacted in the ratios indicated in Table 1. 25 I
S@Sﬁ%@hent s apart fromthe isocyanate were firstly
conbi ned by intensive mxing to give a polyol
Stone e 60°C A5 % oelntveadtmospiserichreimiaitldr @ tefpe@ture- and

rﬁfrﬁiaiw-&g\gerﬂéh mbherr;%?ﬁq | PRedlimthsliSte ePaarngﬁk | RE& Phours,

open ‘no In, . foanmed to giv te_g 'ur et hane ,
P fomm HeRESRSCITIS AT SUiSKY FRBO YesHIM i cleReiad Setics Redemporarily
stered &y139 Minu@s IMhstandhtdoatimegphare pertsugiacewbaeng a low thermal
BALEEHI QY RELAIOA tREMLO rdiHE THE JELAIH BeigRPRAE MAtked position is

TR S8l ER e TRl s R P AR TR 7 "o P

VWL 709 FOGricinoleic acid cycle in ppmPB VWAL 709
Thierwgiepmpadsislontset isrbada® bnithie @fdinkloh S0d T2 lculated as follows:
Conpressive strength, 40% deformation, in kPa DIN EN

SO 2439 I ndentation resistance, 25% deformation DIN
R et oseiny S8 A0 (5173 BEDd Yoo 4006 daf or mat | on
DI N EN | SO 2439 | ndentation resistance, 65%
ref gl sigRliMkmAN | SO 2439

hr  residual height of the test specimen in mm



El on
Rk

% DIN EN | SO 8307 Conpression set

in

éti onin %D NENISO 1798 PF 57559 10 Tensile
h in kPa DIN EN | SO 1798 Rebound resilience in
% DIN EN | SO

3386 Wt conpression set Opergting nethod AA
U10-131-041 5 of February 6, 2002 The wet conpression

s0e ha
method AA UL0- 131- 041

s determned in accordance with the operating
of February 6, 2002: 10 The

hei ghinfi. ilmE’r\evL‘o“uil y mar bgm pOSi ILE;QAOE té;(ezr caég 3[Ex4
S Eonel SALAGE S0ned by _meartl of o o) 28 ng CAT:pdr G | 18
Casaenuili gepde dABer . The t estéGspeci nendlar e suBsequert |y 67
@t@qu%gb )@@w\een two pr quur q50pl at es a-fld con}qgizscedmt o 11
e 0. L, Er e ol a0 Ghh ogds rof arilue 7o 1 74
@BB@@SBQBBC hum dity iln a t &nper atjur@60and
ﬂq&@bbgpcgmbr ol I ed crag‘o'er gconmmerjces | megb_@q) elly 0.60
R RE R 0 ot iy |- arvod T rom s he el ng Lddd ¢
f‘dimj@f\érrporarl |y stored fo680 ni Hut®86in a standdsd | 05
@éuy@sgbg\r/e on a surface hamm a l ovo‘uhler mal T.Z_O 0.25 0.4
AR 0 Y oY) o 2 nonilt s ont 04
%@M@%&lﬁe@ﬂq v determndd usi2i§ the lsame measli?6 ng
Kossigs@reent . The wet cdnpressi on set 0.86 based on |the7
W8 ®H on and I:S Calﬁl%ggljedl gg [.OISI ?{2&5 . Hozgg x\ﬁt
KRS hei gnt o mm bR rodfdual |ndl bt |ofd #he [ est
l[egestEbAEWR 68 Tm PF 57559 11 OTabl e |1 GOHN Ex.0.40 Ex.0.20 | 0.40
Wéter %0@() 4  Lur panol BAL%ASQﬂkgﬁﬁﬁz_'l 11?7§.8 1.72 | 2.00
L\,a?tu |8 Uf %uc DAB J.Ulr.‘lnICT(;J:J ’l|{L)rn 165;,; ;u ensol 16)3-\
Lupranat® M20W and Lupraneﬁg MI - 3 :1, Index o 85
Cream timein s 12 12 8 8
Full rise time in s 180 180 120 170
Foam density in kg/m?® 47.4 47.9 51.8 | 523
Compressive strength, 25% deformation, in kPa 1.6 1.3 1.3 1.1
Compressive strength, 40% deformation in kPa | 2.1 1.7 1.7 1.15
Compressive strength, 65% deformation, in kPa 4.8 4.1 4.3 2.1
Tensile strength in kPa 67 65 73 54
Elongation in % 154 151 154 70
Compression set in % 3.9 4.7 4.1 3.0
Wet compression set 13 14 12 12
Rebound resilience in % 14 8 8 7
Air permeability in dm3*/min 40 70 50 50
Biomass in % by weight in the foam 48 47 47 48
Storage under hot and humid conditions in
accordance with DIN EN ISO 2240, 1 cycle 5 h,
120°C
Compressive strength, 40% deformation, in kPa 14 1.2
Tensile strength in kPa 56 60
Elongation in % 175 170
Compression set in % 8.0 9.1
2,4-TDA content in ppm <1 <1 <1
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DAB ‘r)8198 0 0.60 egostab(r) BF 2270 0 0.60 0.60
R58893h(r) BF 2370 1.0 Niax(r)Al 560 0.26 0.35 0.5
Dabco(r) 33LV 425.8 0.17 0.25 0.4 Dabco(r) NE 500 280

0.44 Dabco(r) NE 600 270 0.26;5, Kosnps(r) 29 0 0. 26
017 Kosmps{r)-EE 0. 26 Kosmos{r) 54314 0. 26 0. 26

=4 T

Irgastab(r) PUR 68 0 0.40 ©H 0. 40 x40 | e &r |(Bed. | Ex. 4

583D AlcorRert.iM@prh. 72 2. 00 Lupranat|(r xT 80 A<-1 | ndext

mﬁgqb“%&}ﬁg@nlrupranat(r) VEOWand |Cuprangt (r) M| - 3 <1
. fa¥a Fa\Vi Cr 1 1 1

aamtinme itne 12 122 9 9 I ri a ti
T TTUCUAN AT U aTe LELILE™>] =y =y = A=) A=) I uri LI | \ >3 CIrime

ins 180 180 120 170 Foamdensity in kg/nB 47.4 47.9
Ndte8 fds 2heStabléonpr essi ve strength, 25% defornmation, in
kPa 1.6 1.3 1.3 1.1 Conpressive strength, 40%

def or L on Pa 2. .7.1.7 1.15 Conpressive

il pACRNGE R0 o RaVPBiR/ol Paceetin spstp I ang hvigs g hycroxy
Tensi | e strength i nnkPgeedt BENG KO g apd envigepsityofi7@5ypPa-s
154 151 154 70 ConprassirRfieriRbelisBhdf)3prepédred b -nleahs®f DMC
et conpression set ta%.s_lZ 12 Rebound resilience in
%14 8 8 7 Air perirea |||ty in dnB/mn 40 70 50 50

Bi omass in % by weight in the foam 48 47 47 48

| Stped p hm?)ale}\l wgle{ S?DOtZ Zzadlybmpsyldre giydgltha@img ga(;rnry;g)mbmtdﬁhsm_ @f 55 mg
W ; - ive
strength, 40% def or Cif?r’g%?ﬂ&_aﬁn%gétyff} 1.2 gﬁ%ﬁi
strength in kPa 56 'G’Eeéﬁ'&é‘(f‘? hin %175 170
Conpression set in %8.0 9.1

Castor oil, grade DAB Alberdingk-Boley
Lutensol® XA 40 C10-oxo alcohol ethoxylate +4 EO
Dabco® 33 LV: 1,4-diazabicyclo[2.2.2]octane (33%) in dipropylene glycol

(67%) (Air Products and Chemicals, Inc.)

Niax® A1: bis(2-dimethylaminoethyl) ether (70%) in dipropylene
glycol (30%), (Crompton Corporation)

Dabco® NE 500 and 600 incorporable amine catalysts (Air Products and Chemicals,

Inc.)
Kosmos® 29: tin(ll) salt of ethylhexanoic acid, (Degussa AG)
Kosmos® EF and 54 incorporable tin or zinc catalysts (Degussa AG)
Tegostab® BF 2270 silicone stabilizers (Degussa AG)
and BF 2370
DABCO® 198 silicone stabilizer (Air Products and Chemicals, Inc.)
Irgastab® PUR 68 amine-free antioxidant from CIBA AG
Lupranat® T 80 A: tolylene 2,4-/2,6-diisocyanate mixture in a ratio of 80:20

(BASF Aktiengesellschaft)



4-TDA content in ppm< 1 < 1 < 1 PF 57559 12 OHN Ex.
RFB%55% Ex. 3 Ex.4 ,6-TDA content in ppm< 1 < 1 < 1
MDA content in ppm< 1 Notes for the table

Lupranol (r) BALANCE 50 pol yetfaerol based on castor oil
and havi ng a hydroxyl, 5 nunber of 50 ng KOH g and a
hipsad? M2t 725 npaxtuiegX{stiragivireeifare fiseeyarte/
prepared by nmeans ofopMsthytsatepblyshenylamerpatyidociflfes

pol ypropyl ene gl ycol having a hydroxyl nunmber of 55 ng

10 K and a viscqgsjty, of 5 nmPa-s_ (BASE., ..
AP ARG | schat 1) TCLEbe of fIBGATE hARE.A ~disocyanate and
Al ber di ngk- Bol ey 15 diphesylsethang Hd5-dligoqyaoateXBASFcohol
et hoxyl ate +4 EO Damgér@esg&ché@
1, 4-di azabi cycl o[ 2. 2. 2] octane (33% in dipropyl ene
ﬁ!pgcol (6799 (Air Products and Chemcals, Inc.) 20
x(r) Al: bis(2-dioteenediaamneoet hyl) ether (70% in
di propyl ene glycol (30%, (Cronpton Corporation)

co(r) NE 500 and ' e_am ne catal ysts
’?%?r é’r?aducts and m”ge?n'%é%@%%{%’ﬁ% Kosrms(r)y29:

tin(ll) salt of ethyihexanoic acid, (Degussa AG
Kosnos(r) EF and 54 incorporable tin or zinc catal ysts
(Degussa AG 30 Tegostab(r) BF 2270 silicone
stabilizers (Degussa AG and BF 2370 DABCQO(r) 198
silicone stabilizer (Air Products and Chenmicals, Inc.)
35 Irgastab(r) PUR 68 am ne-free anti oxi dant from Cl BA
AG Lupranat(r) T 80 A tolylene 2,4-/2,6-diisocyanate
m xture. in a ratio of 80:20 (BASF

Akti engesel |l schaft) PF 57559 13 Lupranat(r) M20OW

m xture of di phenyl net hane dii socyanat e/
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*ﬁl{ﬂ&thylenepolyphenylene pol yi socyanates Lupranat(r)
51550 i xture of di phenyl net hane 2, 4'-diisocyanate
and 5 di phenyl met hane 4, 4' -dii socyanat e ( BASF
Aktiengesel | schaft) TDA tol ugpedi amine 10 MDA

net hyl enedi (phenyl am ne) PF 57559 14 Cains 1. A
Writess for produci ng open-cel |l ed viscoel astic

fl exi bl e pol yurethane foans based on renewabl e raw

ol ol s BB B, B g foars
| eatPSEGZ" Vlﬁy@é%ﬁngﬁ’t%ﬂtgg%ﬁg’gﬁe%ﬁhﬁgr eactive toward

i socyanate groups and an OH nunber of from 20 to 100

my Ky pofibeydMidtds wdrpounds having at | east two
hydrogen atons which are reactive toward isocyanate
groups and an OH nunber of from 100 to 800 ng KOH g

and P15 aRqlyd mbgHisHPARSisiHEyi ng at | east one and not
nore than two hydrogen atons which are reactive

t owarg i [.QF .
s50°1) (BPLERE PSR, AR L) B RO e over
conponertaVEIaE SIRHPBANS 2050 engr a2l (oM Mg and

conmpound which conprises renewable raw naterials or

Itr eacltu'np RoRTpBUNES Savirltestesdst twdhydroddeatBmne wdich A6 ¢4l & ward
O Clalm

1 rein the c anent h). co j 5- 459
by wei gRoCSTE P85 268 AU Bt SyreTh S LR o fgfhie anc
by weight of biii), in each case based on the sum of
bi ), bhi)ichbmaodndy having &.leaBheng aoe astamaeandrdiwtthyldeogenaitdms
1, wher i £28GLaQ0e MMH%%yﬁat&ﬁr%b?é Sf‘?(; Engﬂﬁf\? f ¥ 100 to
al kyl ene8 8XI ef% re used as tonpohen ). 4 ﬁe
process Q0o F@g'to claim1, wherein castor oil is
used as conponent bii). 5. The process according to
cl ai iy 1,anvivdvhdiagdrs,conponent b) conprises 10-25% 35
by wei ght of bi), 50-80% by weight of bii) and 10-30%
by weight of biii), in each. case based on the sum of _
bi ) ’wqﬂrq’:ly trg'nca)anqqeyt_s bi) and bii) each comprise at least one compound which

comprises renewable raw materials or reaction products thereof.

2.  The process according to claim 1, wherein the component b) comprises 5-45%

by weight of bi), 30-90% by weight of bii) and 5-40% by weight of biii), in each
case based on the sum of bi), bii) and biii).

3.  The process according to claim 1, wherein reaction products of castor oil with

alkylene oxides are used as component bi).

4.  The process according to claim 1, wherein castor oil is used as component bii).

5.  The process according to claim 1, wherein the component b) comprises 10-25%

by weight of bi), 50-80% by weight of bii) and 10-30% by weight of biii), in each
case based on the sum of bi), bii) and biii).

6.  The process according to claim 1, wherein the polyether alcohols prepared by

addition of alkylene oxides onto compounds derived from renewable raw
materials using DMC catalysts have a content of cyclic fatty acid esters of not
more than 10 ppm.
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The process according to claim1, wherein the

%’E_)W@@gner al cohol s prepared by addltl on of al kyl ene

oxi des onto conpounds derived fromrenewabl e raw 40

mat eri al s usi ng DMC cat al ystsl5have a content of cyclic
fatty acid esters of not nore than 10 ppm PF 57559
45 '© PFREESSrasEREdgde cH T nyh?r@'rbnnawﬁ'aan%rect @ppaving a
rmnd@ldsowhrdlrmhserdlf b 108\ 18Q0 ang K@HIrpargl usad b eomedurid i,
100 to 800 ng KOH g are used as conpound biii). 8. The

rocess according.to c

} WSS Aeapoioa Sh g, whertch Byt SlihdhSSpypt Oviens
wei gihff disocyanate @ne 20%ehbydivéigicyf dvlere 2 $-Gisedyanalsliy preferably
usedysag RPolistegaanat e. 9. The process according to
claim1l1l, wherein water is preferably used as bl ow ng
agent . 10 10. The process according to claim1,
%erﬁtwrpwsacporﬁagﬁe&twm it yherein wWeteyisprefaragin jsed as blowing
f1 exadshe pol yuret hane sl abstock foans is at |east 10
dnB/m n. 11. The process accor di ng to cI aim1l, wherein

the _@}eg[gr essi on set of fl exi % P ur et hang _ ,
ab RCqS5ATECTINI B Clap e W ﬁréﬁ” G P etfl'Pé"t}bP g yiscoelastic
acco‘tedlbtagpttlwreﬂhanenslabstmueioam i$ heleasimﬁrden%mon set of
flexi bl e polyurethane slabstock foans after aging in
g‘o dance w th r?l NtEN 1S 2ﬁ4O ‘f" not nore tr%r} 13%
' HRECS3 AT 9AR BT NS P 8ICRTRreSRIRE S8 7 BRI
pr opwstqr@haraﬁrslaeﬁe%af@ﬁesmwt meedianal’s- i s at | east 20%
by wei ght, based on the pol yurethane foam 14. An

e”TH{aeé E@%s‘@cﬁ&r‘aﬂ{}é laim by @Héé%tnethQ %ﬁ%@t of flexible

any Q?ﬁv%t R bete oSy seaging, @CGPrdPP%;%% ER 188 244015

pol ynat etdnath@nfl®dss according to claim 12 in furniture
and mattresses and cushions. 30 16. The use of

{4 &9l ﬁﬂ@e s%‘éﬁgrh[@% c aﬂﬁ”(‘swﬁ&%%rtﬂé Bebroftiohl it rdRebabletaw

not or
materials is at least 20% by welght based on the polyurethane foam.

14. An open-celled viscoelastic flexible polyurethane slabstock foam which can be
produced according to any of claims 1 to 12.

15. The use of flexible polyurethane foams according to claim 12 in furniture and
mattresses and cushions.

16. The use of flexible polyurethane foams according to claim 12 in motor vehicle
interiors.



