. PE 57559 1 Process for producing open-celled viscoelastic flexible
pol yur et hane Prgrgs9 Description 5 The invention relates to a process for

- produci ng viscoel astic flexible polyurethane foans using polyether al cohols
based on renewable raw materials, in particular castor oil. Flexible
pol yur et hane foans are used in nmany industiial fields, in particular for 10
uphol stery orpragezdociroBidiey opdreyeliRt ¥isdsuiabic/fabRopsiRirethane fadis ng
pol yi socyanates w th conmpounds having at | east two hydrogen atons which are
reactive toward isocyanate groups in the presence of blow ng agents and
al so, if apprRgscrigia® "catal ysts and customary auxiliaries and/or additives.
15 For ecol ogical reasons, the market is increasingly demandi ng foans which
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of castorpg oil using nmultinmetal cyanide conpounds, frequently also referred

to as Catlflxla}/rﬁ)tless' of compounds from renewable raw materials are castor oil, polyhydroxy fatty

acid, ricinoleic acid, hydroxyl-modified oils such as grapeseed oil, black cumin oil,
pumpkin seed oil, borage seed oil, soybean oil, wheatgerm oil, rapeseed oil, sunflower
oil, peanut oil, apricot kemnel oil, pistachio oil, almond oil, olive oil, macadamia nut oil,

25 avocado oil, sea buckthorn oil, sesame oil, hemp oil, hazelnut oil, evening primrose oil,
wild rose oil, hemp oil, safflower oil, walnut oil, hydroxyl-modified fatty acids and fatty
acid esters based on myristoleic acid, palmitoleic acid, oleic acid, vaccenic acid,
petroselinic acid, gadoleic acid, erucic acid, nervonic acid, linoleic acid, a- and y-
linolenic acid, stearidonic acid, arachidonic acid, timnodonic acid, clupanodonic acid,

30 cervonic acid. Among these, castor oil and hydrogenated castor oil have the greatest
industrial importance.

The reaction of compounds from renewable raw materials with the alkylene oxides can
here be carried out in a customary and known manner.

35
WO 00/44813 discloses the preparation of polyether alcohols by alkoxylation of castor
oil using muitimetal cyanide compounds, frequently also referred to as DMC catalysts.

WO 04/20497 discloses the use of polyether alcohols which have been prepared by

40 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.



WO 04/ 20497 di scl oses the use of pol yether al cohols which have been prepared
by 40 addi tiBR5#65%l kyl ene oxi des onto natural products, in particular
castor oil,.for producing flexible polyurethane foans having reduced

foggi ng. Such foans are used, in particular, for the interior trimof notor
vehicles. PF 57559 2 A particular class 6f materials within flexible
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raw materials and having different hydroxyl nunbers in the production of
the flexzpl eSieH todmetdi@nsed, @RPArticular, for sound damping and for producing matiresses or
cushions. In these applications, it is also important that the foams have a good aging
resistance, in particular when stored under hot and humid conditions. Furthermore, the
redissociation of the urethane bonds, which can lead to the formation of aromatic
amines, shouid be substantially suppressed.

25
It is accordingly an object of the present invention to provide viscoelastic flexible
polyurethane foams which are produced on the basis of renewable raw materials and
have good mechanical properties, low odor and low emissions and display good iong-
term stability, in particular when stored under hot and humid conditions.

30

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.

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

a) polyisocyanates with

40 b) compounds having hydrogen atoms which are reactive toward isocyanate
groups, comprising



35 The present invention accordingly provides a process for producing
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mattresses and in bile interiors, in particular for the backfoam ng
of autondBil e carpets. The proportion of renewabl e raw materials in the foam
is preferably at bleamig agebesby weight, particularly preferably above 30% by
weight and in particular above 40% by 25 weight. The conponents bi) and
bii) can al so consist exclusively of conpounds derived from renewable raw
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biii), t he percentages being based on the sumof bi), bii) and biii).
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In addition, the invention provides for the use of the open-celled viscoelastic flexible
20 polyurethane foams of the invention for producing furniture and mattresses and in
automobile interiors, in particular for the backfoaming of automobile carpets.

The proportion of renewable raw materials in the foam is preferably at least 20% by
weight, particularly preferably above 30% by weight and in particular above 40% by
25 weight.

The components bi) and bii) can also consist exclusively of compounds derived from
renewable raw materials.

30 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).

35 As compounds derived from renewable raw materials, use is made of, in particular, the
above-described renewabie 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.

40 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



above- descri bed renewabl e or nodified renewable raw materials such as oils,
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hydr ogenat eds&aHaPburgerl FeticBemfe. Pref erably used as conpound derived from
renewabl e raw materials. 15 The reaction of the conpounds derived from

renewabl e raw materials with the alkylene oxides can be carried out in a
cust omary an@astnoeihandientydrogenated casionpil are/igiprefernably used asicompounbdenvedwi t h a
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alkylene oxides, preference is given to using ethylene oxide, propylene oxide or any
mixtures of these compounds.
25
As catalysts, preference is given to using basic compounds, with potassium hydroxide
having the greatest industrial importance. In addition, multimetal cyanide compounds,
frequently also referred to as DMC catalysts, are also used as catalyst, as described,
for example, in EP 654 302, EP 862 947, WO 99/16775, WO 00/74845, WO 00/74843
30 and WO 00/74844.

As alkylene oxides, it is possible to use all known alkylene oxides, for example

ethylene oxide, propylene oxide, butylene oxide, styrene oxide. In particular, ethylene

oxide, propylene oxide and mixtures of the compounds mentioned are used as alkylene
35 oxides.

It is known from DE 10240186 that multimetal cyanide compounds, frequently aiso
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

40  content of cyclic fatty acid esters of not more than 10 ppm and therefore have very low
emissions.
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any m xt,4re conpounds using suitable catalysts. Very particul ar
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preference is (fﬁ Ven vo usi ng castor oil as 15 conpound bii). The conponents
bi) and bii) may, if appropriate, conprise not only the conpounds derived
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substances, use is made of, in particular, polyfunctional alcchols and/or amines:.
Preference is given to using water, dihydric alcohols, for example ethylene glycol,
propylene glycol or butanediols, trihydric alcohols, for example glycerol or
25 trimethylolpropane, and also higher-functional alcohols such as pentaerythritol, sugar
alcohols, for example sucrose, glucose or sorbitol. Preferred amines are aliphatic
amines having up to 10 carbon atoms, for example ethylenediamine,
diethylenetriamine, propylenediamine, and also amino alcohols such as ethanolamine
or diethanolamine. As alkylene oxides, preference is given to using ethylene oxide
30 and/or propylene oxide, with an ethylene oxide block frequently being added on at the
end of the chain in the case of polyether alcohols which are used for the production of
flexible polyurethane foams. As catalysts in the addition reaction of the alkylene oxides,
use is made of, in particular, basic compounds, with potassium hydroxide having
achieved the greatest industrial importance here. If the content of unsaturated
35 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
40 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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a), it is poiisppyasated TRYedighenyiseibaas discsyanate fYODvas mixturesob
diphenylimethane diisocyanate and polymethylenepolyphenylene polyisocyanates
{crude MDI), preferably TDI and MD!, particularly preferably TDI. Very particular
25 preference is given to a mixture of 80% by weight of tolylene 2,4-diisocyanate and 20%
by weight of tolylene 2,6-diisocyanate. It is also possible to use isocyanates which have
been modified by incorporation of urethane, uretdione, isocyanurate, allophanate,
uretonimine and other groups, known as modified isocyanates. Preferred prepolymers
are MDI prepolymers having an NCO content of from 20 to 35% or their mixtures with
30 polymethylenepolyphenylene polyisocyanates (crude MDI).

The polyether alcohols bi), bii) and biii} used according to the invention can be used
either alone or in combination with other compounds having at least two hydrogen
atoms which are reactive toward isocyanate groups.

35
Possible compounds having at least two active hydrogen atoms b) which can be used
together with the poiyether 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 20 4, and a

40 mean molecular weight Mw in the range from 400 to 20 000 g/mol, preferably from
1000 to 8000 g/mol.



| socyanate groups in the nolecule in the process of the invention. Use can
here be 20 REGZS589 either aliphatic isocyanates such as hexanet hyl ene

di i socyanate (HDI) or isophorone diisocyanate (I PDI) or preferably aromatic
| socyanates such as tolylene diisocyanate (TDI), diphenyl nethane

di i socyanate (MDlI) or m xtures of diphenyl net hane diisocyanate and

pol yret hyl en®igotompaumds @aeing at Lehsmma&ﬁbehydr(agéma&errw[ﬂ))alsopmc&tﬁdya‘tdlry TDI and

N xrar e CrefBnderbhfd 8“°§9'""?£DJ°‘F f(sﬁgx@@gés%@g&o%ﬁgg@ '%""?’Shi °
of tol yl ene 95*@:&1% jiional alcphdls hayiag %cy%w,eyqfﬁsas@m é@ﬁﬁ é%o'v!ﬂlch

have been npaﬂm‘:uladn ltne iange frpor 6t tlo(ﬁ@()cg‘/mr Exhoples ae ethdieoe @lycols popgiene at e,

al | ophana e, e&QtH IBh&8! é&dtr@fh?%rne%'iﬁép%i RrépRE GivcalBirbhehd @98&16‘8@2%520

Preferred pr mer a N t
to 35% or Ito h@B%c RWE'BQEP R’ﬂpﬂ%'ep& ’Ffi'? Yfébﬂ rﬂ%&@?ﬁﬁ 8%2 55‘39%68@ nat es
(crude MDI) . 1FHeitarediosigheercbod ishathyjolpropzine) Asomssinkers, i issalscapossitde tog t o

the inventi Oﬁbéﬁgm%suﬁﬁﬁtol %uﬁd&?& akatariihet Nf QRIFPEREHARE ali ERdsIAREFs are
conmpounds haV|ng

ons r eac t owar d
i socyanat e g¥ipthe "3%“%‘ ?l ?fng%é%é’\’ﬁ'wgnﬁsepé’g Lﬁﬁ‘@e hydr ogen
at ons b) 1Gwhi cdmpeumdb bavisg dt leasidet lastivanhydrogéreatpmisy et her aI cohols bi), bii)
and biii) used according to the invention are, in part i cular, polyester

al cohol s and ref er abl t her al cohol s havi unct ity .of from?2
PO oao! S AT BioRess ontnE PUTIORGE udldlf ERaiad S i fhe Bressis bl fRatl .,

nol ecul ar weexgmpletertiary aﬁmesm@wammmmgomoommsowmagﬁwr tinsoeperads. psf r om
1000 to 8000t|r966fﬁ;|)ounE‘]E préfebshcé is E.ben P0HIAY BRlalchtNH SultsdF ftgBRldst 8. B¢t i ve

Xt endor B %B%t?étss%ﬁcﬁaﬂgﬁﬁ& it sOR SR RPIRagRe e oM e "

3-functi onal al cohol s havi ng nol ecul ar weights of from®62 to 800 g/nol, in

p?g ti Icglnar 5l Rs blowvird t Eyforproduding HOp@yureihan& ey, ﬁef@reﬁc@rfs@ue@nl@ ugﬂngcol

e ene
8| ycr:))cl)l tri p‘rg Fﬁ}’e‘ﬁe étg(;go(('tﬁih% m%’ég’%%f&éﬁ’g‘%t%&g%& &QIbIrP pwép%m des and
pol yet hyl enepr fd@)é US@ 'Q anawpunh of rem 2oty S%PVMQ@W Larly F{jﬁf?@%m aind
tri EEE hlyiml lpélﬁ@@fte}f fr6||31 15 655. b%ﬁk}&ﬁléllg?l bab&d ah fHe wsigistiob kiR doPnpameat IBh. am nes,
sorpito S are
Seed. the 9 ’:‘é@tr‘? rV\Infﬁ d??ﬂ‘p @&‘Bf\ﬁéter itis %L%@s% e}’teﬂugé ngé?& (ﬁ E@ﬁn&%ﬁap e of
the 10 conpoRGfids. mr\ﬁxﬁ@p!ﬁcar%rs@wm% wq%bcmﬁug 8p N=Reptane, isopentane or

cyclopentane, cyclohexane or halogenated hydrocarbons such as tetrafluoroethane,
pentaflucropropane, heptafluoropropane, pentafluorobutane, hexafluorobutane or

25 dichloromonofiuoroethane. The amount of the physical biowing agent is preferably in
the range from 1 to 15% by weight, in particular from 1 to 10% by weight, and the
amount of water is preferably in the range from 0.5 to 10% by weight, in particular from
1 to 5% by weight. Carbon dioxide is preferably used as physical blowing agent,
particularly preferably in combination with water.

30
To produce the flexible polyurethane foams of the invention, stabilizers and also
auxiliaries and/or additives can usually aiso be used.

Possible stabilizers are first and foremost polyether siloxanes, preferably water-soluble

35 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.

40 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-



The process of the invention is usually carried out in the presence of
activators, pPpm75s&%anple tertiary am nes or organic nmetal conpounds, in
particular tin conmpounds. As tin conpounds, preference is given to using
divalent tin salts of fatty acids, e.g. tin 15 dioctoate, and organotin
conmpounds such as dibutyltin dilaurate. A bl owm ng agent c) for producing

the pol yur et prgsphbe HasisPé.§f WEmBRpropyl ghd@hateommor@thmh@gpnatv ahdreacts

with the iso t o eferably
used in an aﬁ%gﬁ% @?g?é%ﬁ(?n?%L@ HS S@Eﬁég V\BI g %@Etbér@ ;bl y in an
20 amount of from 1.5 to 5.0% by wei ght, based on the WEI ght of the
conponent b) Furtien gletdile bf thietshartiig matepiaic eatafystsedneralsd duxilaries and mmidsl eto

use physigal bé’eoarﬁﬁ%ﬂg fcmnﬂ"\fop gxarﬁ&@ “ﬁq&%‘iaﬁﬁ%ﬂ@é& QoM 7d' u

hydr ocar bons_s op nt ane or bpent ané [o ane or
hal ogenat ed ﬁ?ﬂT'ﬂ%‘&?b‘UﬁEa%%ﬁ'CQSW &adition W@ﬁo@ﬂﬁﬁ@ P fq’ﬁéﬁ §%§1

hept af | uor opr opane, pent afl uorobut ane, hexafl| uor obut ane or

di chl or ormnog Bﬁo‘ﬁ@é E@I%ﬁre 4SS BFLTA\ahfioh s BRI nygac%\?égg? 389gbotbs

preferably in lto
10% by wei ghWith g "%B%‘H’t‘g 8t legpitwe GWCB"%J? %qeglﬂt B i ‘Pﬁé”‘?%?ﬁ@%OP‘ihSm 0.5

to 10% by0 vveammemelntlommmlowng agehtsamd alsd, i appodpyiatecthgiuatalysis ohaubilaxiesle | s

preferably uggd.asidaiusi cal blowing agent, particularly preferably in
conbi nation w tﬂ water. 30 To produce the flexible polyurethane foans of the

I nvention, stabilizers and also auxiliaries and/or additives can usually
al so be usedin the priduktiorsefdhe polyanethanee of thesnvemtidn,ftbe swoyanapoandtthieolyol

si | oxanes, pe&ﬁ&sr?ehi are%hsny @d?htsmé&.n s?zéh%{d(ﬁfshﬁét thé baes@aeﬁce FE'ﬂS%? conpounds
gener aII have a ter uct ureté r?glfh %l ai n é; f% (51 ? ; hyl ene

oxi de an pr@ aé’ﬁ PRURR0 tae B eoacgsvs V@&Pﬁ%ﬁm 1B IR L 0 1 48i cal .

Furt her foarrpmfelablyfmmr&SméZdescrl bed in US-A-2,834,748, 2 917 480 and in
US- A- 3,629, 308. 40 The reaction is, if appropri at e, carried out in the

presence of auxil,ar nd/ or I tives cel | ul at or s,
DT ates act i T bemabliaRe "o e RV I S RSN T
retar dant s awih theqimi df thedigh-pressure ontosv-pressurk déahnise P& foass @n behosphor us
basi s, brodGEYOih @BER avbloaéwﬁ.@mrc%oﬁg lof BY e6iRlibYE apiNestiitdfehe RRA6ton

ral ogen Lﬁﬁwfﬂ'ﬁt?fg‘?o CSRYPRIE 18 PEBS SlBERRER 19N | g et or  ml o cat al yst s
and al so aUX|I|ar|es and additives 5 used may be found, for exanple, in
Kunst st of f - Hagthe plodudiidridfendidedPaéaiblie &b4rad &t is particularly advantageous to employ
the two-component process in which a polyol component and an isocyanate
25 component are produced and foamed. The components are preferably mixed at a
temperature in the range from 15 to 90°C, preferably from 20 to 60°C and particularly
preferably from 20 to 35°C, and introduced into the mold or applied to the conveyor
belt. The temperature in the mold is usually in the range from 20 to 110°C, preferably
from 30 to 60°C and particularly preferably from 35 to 55°C.
30
Flexible slabstock foams can be foamed in discontinuous or continuous plants, for
example by the Planiblock process, the Maxfoam process, the Draka-Petzetakis
process and the Vertifoam process.

35 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

40 significantly reduced crack formation and also an improved compression set before and
after aging. Furthermore, the foams of the invention have a higher proportion of open
celis, which shows up as, for example, an increased air permeability.



Carl - Hanser - Verl ag Muni ch, 1st edition 1966, 2nd edition 1983 and 3rd

edi tion 1993FF 5786%r oduce pol yuret hanes of the invention, the organic

pol yi socyanates are reacted wth the conpounds having at |east two active
hydrogen atons in the presence of the 10 @boverrenti oned bl owi ng agents and
al so, if appropriate, the catalysts and atxiliaries and/or additives. In

t he production of the pol yuret hanes of the invention, the isocyanate and the
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preferably produced by the one-shot process, for exanple wth the aid of
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open or ClO C I N a C 1 O reacti on
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nol ded f | exipdariculay gnesaten tham 50|dmatrmmul arly advant ageous to enploy the
t wo- conponent process in which a polyol conponent and an isocyanate 25

conponent ar r.oduce foa d Th nent s referably m xed at a
Cenber atur o 1M ooy fhis AP TESthangdesnE PLREABROT PiR 2803 Jobp BotiHd

parti culdr | yesiplapteimbayiciilavundsp hpbalﬁslm;mudmmdmna;d tiewdre mdeophiobicrandd or

appl i e]gi to té%llﬁr@f}%%%@ht Th@'pﬁ'opoﬂﬂﬁl 6f%ﬁéﬁﬁétﬁiﬁg% gnbbﬂncﬂmtéfz&-mbi y in the
range from 0 a articul a

b eferably fPupRedapieBMOAGR iicaty & Rst it Bl ioBE ah! fideRta i |

di scont i nuowgitepprotangedimgeus pl ants, for exanple by the Pl anibl ock process,

t he Maxfoam process the Dr aka- Pet zet akis process and the Vertifoam

process 5 fl e I fo et h

D Conor S T TerdsTeiholy Gefiah Heihs e i RPorbd8 R el Lol el veBke
prepar ed by inteters apd imfumitae ang mattressgse, conpared to products for which the
pol yet her al cohol s used according to the invention have been prepared from
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reduced crack formation and al so an i nproved conpression set before and

af t er agiong.Prbthidtion ofitiecopenhueliéd aigtodkstic iexibr\ponursthaf@foams hi gher
proportion of open cells, which shows up as, for exanple, an increased air

perneability. PF 57559 9
Exampies 1to 4

The starting materials listed in Table 1 were reacted in the ratios indicated in Table 1.
25
All components apart from the isocyanate were firstly combined by intensive mixing to
give a polyol component. The isocyanate was then added while stirring and the
reaction mixture was poured into an open mold in which it foamed to give the
polyurethane foam. The properties of the foams obtained are shown in Table 1.
30
The following properties were determined according to the standards, operating
methods and test methods stated:

Foam density in kg/m® DIN EN ISO 845
35 VOC ricinoleic acid cycle in ppm PB VWL 709

FOG ricinoleic acid cycle in ppm PB VWL 709

Air permeability in dm?®*min DIN EN 1SO 7231

Compressive strength, 40% deformation, in kPa  DIN EN |SO 2439

Indentation resistance, 25% deformation DIN EN I1SO 2439
40 Indentation resistance, 40% deformation DIN EN 1SO 2439

Indentation resistance, 65% deformation DIN EN ISO 2439

Elongation in % DIN EN iSO 1798



The conpression set of the flexible polyurethane slabstock foans is not nore
than 10% #&RE#5599ing in accordance with DIN EN | SO 2440, not nore than
20% 5 The air perneability of the viscoelastic flexible polyurethane foans
of the invention is preferably at least ,10 dmi/mn, particularly preferably
greater than 30 dm/mn and in particulé greater than 50 dm/mn. The

vi scoel ast i dehkixdtiengtronlkpar et hane foans of t h@INTENI®O oToghave a very good

aging 10 ”P@.béﬁﬁéwe%'li his mayticul ar under hot #pd gijEsigs@ndi tions. They are
hydr ophobi ¢ _an svvef F'h -resistant. The proporti %fq [omatic amines, in

/ 19 n
particul ar GOMPrEsSIIEEtIT % ¢ ol uenedi ani ne or MHAEN % oamis less than
| ppm and dd¥st cootpressiomesese even after prol on@perating. metbodrAA 10e13 16041
pol yuret gane foams of the invention are prefergabk¥pis bppgot or vehicle
interiorg and in furniture and mattresses. The%?néentﬁgsﬁ Ps illustrated by
the follow ng exanples. 20 Production of the open-celled viscoelastic
fl exi bl e polThemet camerdssianset Waadeteminéd noactoidancs with thenoperatingrmethed | | st ed

in Table 1 vg¥§16-98§089 of PelirlSry'@bb@s i ndicated in Table 1. 25 Al
conponents apart fromthe isocyanate were firstly conbi ned by intensive

m xing to give a polyol conponent. The isocyanate was then added while

sti rri ng0andhetheight gt previousty marked pesitiqpoan e foarn tesh apegreensiaving n whi ch it
foam%‘g to Oiditfe r})é.litﬁﬁsld?%g%%%tmf ﬁi%‘?‘mm Ehiét&ﬁmt_ ty rﬂéar@‘ofid‘@idfn@%gﬁpé?@rahﬂed
are shown in Table 1.. ol l owing propertie re_ determned according
Co the st andRRaING,GaPRL ThE Test aprdenaaly S LSpatprtH Hicod PEMERN e BresuRs 1 v
in kg/ n8 DI Riaes agiT@aFesss wdE heightrbyl reeanseafiaclayping devicppsingeB.Svmn 709  FOG
ricinol ei c apghgbrgycle in ppm PB VAL 709 Air permeability in dm/mn DIN EN

| SO 723 Conpressive strength, 40% deformation, in kPa DIN EN | SO 2439

| ndent atJ‘Pon resi stance, 25% deformation DIN EN | SO 2439 40 | ndentation
resi st ance, Soegelet 3 fearddib/brelative atrsosphesig humiditrin atteroperause-aanehce, 65%

def or mat i on hghidifgNohiPeled chambat 86rameheds ininddidibl Jidr E18Mphd ORft&225 kS
the foam test specimens are quickly removed from the clamping device and temporarily
stored for 30 minutes in a standard atmosphere on a surface having a iow thermal
20  conductivity (tray) to allow them to relax. The residual height at the marked position is
subsequently determined using the same measuring instrument.

The wet compression set is based on the deformation and is calculated as follows:
25  Wet compression set = ho-hg*100/ (he-7.5 mm) in %

hy  original height in mm
hr  residual height of the test specimen in mm



10 Tensile strength in kPa DIN EN | SO 1798 Rebound resilience in % DI N EN

| SO 8307 Copprysss on set

in % DIN EN | SO 3386 Wt conpression set QOperating

nmet hod AA Ul0-131-041 5 of February 6, 2002 The wet conpression set was

det er m ned i
February 6,

n accordance wth the operatin
2002:

met hod AA U10-131-041 of
10 The height at a previbusly marked position on the foam

test speci mepgybaving dinmensions of 50 Mm x 50 mMm x 25 mmis determ ned by

means of a sliding caliper or

measuring cali per.

The test specinens are

subsequent | y_placed between two pressure plates and conpressed tq the
hei ght by means of a cl anpi ng devilce u;@hifg 7.5 nbx. sppcex.2 [1ExSBorlyd at
50C and 95% [@Jpgﬁd,nggp\ngEmﬁrl ¢ hum di t5y | n a tem)er at uyz- pndy 18
hum di t y- congrotted—ch comrences—i ratety_aftet anpt —Af 22
hours, the ﬁ%’tﬂ{?'ﬁ‘g{a I mens arie qui1 QFSV @@i nnr? h (‘?Zn‘rlﬂu devi ce
and t enpor arjiutgnsal® ¥Ad@ for 30 mi nut es 150 a standdrd pt nbkpher é4on allsurface
having a | ow[&ﬁ}gﬁmhoé}p conductivifty (tmgy) tolal Fow theTAE o refax. jhe
cone measur | HRBCLE A MBony T’ uei] conprbssi anr <B00 <l based pa 1ad TP "
def or mat i on [Begbstab®®BH 220at ed as flol | ows® 25 Wet conpr 868 o set |=0.60
ho- hR* 100/ (%&t&mgﬁzgm % ho oriigi naI hel ght I n mm hR residugp Hei ght} of
the test sp L r—mPF57559—ht—Fabd | INExtEx2Ex-3 x4
Lur panol (r) NRRARtE 50 50 26 17 17,18 8t or i P28 hde DA &P 7p 72
67 Lutensol [PabX& 380V150 7 14 14 11 Ld4Rv.&nol (r) 000 55 7 7 [7 0R5 DABCGO(f) B
198 0 0.60 eggsiaNg ofF 2270 0 0./60 0. 4dh 0.44
Dabco® NE 600 270 0.26
Kosmos® 29 0 0.26 0.17
Kosmos® EF 0.26
Kosmos® 54 314 0.26 0.26
Irgastab® PUR 68 0 0.40 0.40 040 | 040
Water (add.) 6233 1.72 1.72 1.72 | 2.00
Lupranat® T 80 A - Index 105 105 105
Lupranat® M20W and Lupranat® Ml - 3 :1, index 85
Cream time in 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 | 52.3
Compressive strength, 25% deformation, in kPa 1.6 1.3 1.3 1.1
ICompressive strength, 40% deformation in kPa 21 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 47 4.1 3.0
Wet compression set 13 14 12 12
Rebound resilience in % 14 8 8 7
Air permeability in dm®*/min 40 70 50 50
Biomass in % by weight in the foam 48 47 47 48
torage under hot and humid conditions in
accordance with DIN EN ISO 2240, 1 cycle 5 h,
120°C
ompressive strength, 40% deformation, in kPa 1.4 1.2
Tensile strength in kPa 56 60
Elongation in % 175 170
Compression set in % 8.0 9.1
,4-TDA content in ppm <1 <1 <1
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35

Lupranol® 1000

Castor oil, grade DAB

Lutensol® XA 40

Dabco® 33 LV:

Niax® A1:

Dabco® NE 500 and 600

Kosmos® 29:
Kosmos® EF and 54

Tegostab® BF 2270
and BF 2370

DABCO® 198

Irgastab® PUR 68

Lupranat® T 80 A:

O T T
' means

(BASF Aktiengeselischaft), prepared by of DMC

catalysis

polypropylene glycol having a hydroxyl number of 55 mg
KOH/g and a viscosity of 325 mPa-s (BASF
Aktiengesellschaft)

Alberdingk-Boley

C10-oxo alcohol ethoxylate +4 EQO

1,4-diazabicyclo[2.2.2]octane (33%) in dipropytene glycol
(67%) {Air Products and Chemicals, Inc.)

bis(2-dimethytaminoethyl) ether (70%) in dipropylene
glycol {30%), (Crompton Corporation)

incorporable amine catalysts (Air Products and Chemicals,
Inc.)

tin(ll) salt of ethylhexanoic acid, {Degussa AG)
incorporable tin or zinc catalysts (Degussa AG)

silicone stabilizers (Degussa AG)

silicone stabilizer (Air Products and Chemicals, inc.)
amine-free antioxidant from CIBA AG

tolylene 2,4-/2 6-diisocyanate mixture in a ratio of 80:20
(BASF Aktiengeselischaft)

on
<1



12 OHN Ex. | Ex.2 Ex.3 Ex.4 ,6-TDA content in ppm< 1 <1 < | MDA content
in ppm< 1 MOSESST or the table Lupranol (r) BALANCE 50 pol yet herol based on
castor oil and having a hydroxyl 5 nunmber of 50 ng KOH g and a viscosity of
725 nmPas (BASF Aktiengesellschaft), prepared by neans of DMC catalysis
Lupranol (r) 1000 pol ypropyl ene gl ycol havi1r$g a hydroxyl nunber of 55 ng 10
KOH:]I g ?)2% 2| héjpﬁél%@d_ 'vi&(nngwlf 32F£5mL°aﬁxt0WFdi Wdﬁyirﬁétﬂmaiisacmfatéz Castﬂ] Oi : »
gr ade er di ngk- Bol ey - et hoxyl at e
+4 EO Dabco(r) 33 LV: 1,4-di aza%@ﬁ%ﬁﬁ%iﬁ. r(n)eg-[ygbg p?)%%%{@%?% propyl ene
glycol (67% (A r Products and Chem cals, Inc.) 20 N ax(r) Al:

bi s( 2- di met Hydpesamatfolit hyl ) et her 1(17@84ure of dipheroimétbare 2g! discyar2iégnd

(Cronpt o, Corporation) Dabco(r) i am ne catal ysts
(Air Products and Chem cal s, Ig ._zi%@e%sﬁ%g()r*' %8 Hﬁ%g?h?f salt of

et hyl hexanoi ¢ aci d, (Degussa AGf‘ | ﬁglgsepgﬂ EF and 54 incorporable tin or
zinc catalysts (Degussa AG 30 Tegostab(r) BF 2270 silicone stabilizers
(Degussa AQ d BF 2370 DABCO( il cone stabilizer (Ar Products and
Chem cal s, ITnE)ca)in) 35 Irgastab( r?al%%dgy'g% ne-free antioxi dant from Cl BA AG
Lupranat(r) T 80 A tolylene 2,4-/2,6-diisocyanate m xture in a ratio of

80: 20 (MBASHVBAt i engesel | schaf t metfyldngaipher¥lantingy anat (r) M2OW m xt ure of

di phenyl net hane dii socyanate/ pol ynet hyl enepol yphenyl ene pol yi socyanat es

Lupranat(r) M 1:1 m xture of diphenyl methane 2,4'-diisocyanate and



5. di phenyl net hane 4, 4'-diisocyanate (BASF Aktiengesellschaft) TDA

t ol uenedi am pp 57589 VDA net hyl enedi (phenyl am ne) PF 57559 14 Cdains 1. A
process for.produci ng open-celled viscoelastic flexible polyurethane foans
based on renewable raw materials by reacting 5 a) polyisocyanates with b) a
pol yol mixture conprising 10 bi) conmpound$ having at | east two hydrogen
atonms whi ch glgfmgeactive toward isocyanate groups and an OH nunber of from
20 to 100 ng KOH' g and bii) conpounds having at |east two hydrogen atons
which are reactive toward isocyanate groups and an OH nunber of from 100 to
800 ng KOH glandA ptareiss farpredueingnpes-deled nigcenlastie dlexiblernslyareihana foamse t han

two hydrogen at opzsedih reRewalsle FRAfidietald ByRIadtinggocyanat e groups and an OHN
of from100 to 800 nmg KOH g, 20 c) and bl owi ng agents, wherein the

conponents bi) and bii) each conprise at |east one conpound which conprises
renewabl e raw nat@r i polyisesyanalgemitbn products thereof. 25 2. The process
according to claim1l, wherein the conponent b) conprises 5-45% by wei ght of

bi), 30-90% by V\e@?hépglg’o.ﬁrﬁurgﬁgn%@?% by weight of bill), in each case

based on the sum 3. The process according to claim
1, wherein reaction products of castor oil wth 30 al kyl ene oxides are used

as gormomnt bi ) -biﬁ_- cOrISoURKIS Biadifg aﬂé@ét(ibvﬁmyﬁﬂ)g_éhatdmslwhwh@f@ieacmfo%rd)ih| i's
used as component bi ] [ | t he
conponent b) conpri s'gécyfg-gtfé@ '§E rgf/ﬁv\él ght olgqgﬁ?%%l)ggﬁ/;"%%%%%ﬁwof bii)
and 10-30% by weight of biii), in each case based on the sumof bi), bii)
and biii). 6. Thebipremessunds bavidg atiebst teodiyarobensitemewhich bee akiwad foeard
al cohol s prepared by; L ' | ved
from rencyabl e raw isoBAfhle FBuY ardl &Y BRIVuBdr3F o Mad 16 305 MY REHAFAAY
biii) compounds having at least one and not more than two hydrogen atoms
which are reactive toward isocyanate groups and an OHN of from 100 to
800 mg KOH/g,

20 ¢) and blowing agents,

wherein the components bi) and bii) each comprise at least one compound which
comprises renewable raw materials or reaction products thereof.

25 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
30 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%
35 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
40 materials using DMC catalysts have a content of cyclic fatty acid esters of not
more than 10 ppm.



40 materials using DMC catal ysts have a content of cyclic fatty acid esters
of not nmor @ &awel0 ppm PF 57559 15 7. The process according to claiml,
wherei n nonool s and/or diols having a -hydroxyl nunber of from 100 to 800 ngy
KOH g are used as conpound biii). 8. The process according to claiml,
wherein a nixture of 80% by wei ght of toltplene 5 2,4-diisocyanate and 20%

by wei ght ofy to'%h%ﬁcggs Qé&grﬁiﬁﬁwaaﬁrﬁj?, @vﬁer@fn%@t{idb@lé(nwgs fi8ving a

pol yi socyanat e. rocess-according to m1, ereln water. i s
preferably used hé{@'OESY'd'\HﬁW&rO f@%ﬂ@i@@@%ﬂﬁ@“&%é@@ 88 COMRPWY BI®- cl aim 1,
wherein the air perneability of the viscoelastic flexible polyurethane

sl abst ock f@ans tig Celsggééor&@ggc?@ﬁﬂei‘i gfrérein-{égﬁli@]ﬁrg%%?%m%&g'@g%@i ai m

1, wherein the conpression se ] ol yure ] f oans
is not mBre thad4 Soiﬁ“a’i%%"qa?%é@yé”eé%‘&tcﬂ? éﬁ'ﬂa*%p%ﬁcq"‘a?%m?t%e BblY he
conpr essi on set uséd &% palyisbeyanptd. yur et hane sl abstock foans after aging in
accordance with DIN EN | SO 2440 is not nore than 15% 20 13. The process

according tqg clgim1, wherein the proportion of renewable ra terials is
e P east 209, by MEPGHes BRNG PRET boVDHPR HRIRLS POHRROYHSSR s BRG ol | e
vi scoel astic fl egettl e pol yuret hane sl abstock foam which can be 25 produced
according to any of claims 1 to 12. 15. The use of flexible polyurethane
f oans accor inthhg claim12 in furnjt mattress

i

d ] hi . 30
16, The use 18 TPERIaess BRIHP{HEAD § oARETSRdEs APRENGRDILY Ot the ¥iscoelastis, or

vehi cl e interi desble polyurethane slabstock foams is at least 10 dm?®*min.

11. The process according to claim 1, wherein the compression set of flexible
15 polyurethane slabstock foams is not more than 7%.

12. The process according to claim 1, wherein the compression set of flexible
polyurethane slabstock foams after aging in accordance with DIN EN 1SO 2440 is
not more than 15%.
20
13. The process according to claim 1, wherein the proportion of renewable raw
materials is at least 20% by weight, based on the polyurethane foam.

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

15. The use of fiexible polyurethane foams according to ¢laim 12 in furniture and
mattresses and cushions.

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



