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styrene or preferably mixtures of styrene and acrylonitrile, for
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Compounds having at least a hydroxyl group functionality of from
2 to 8, preferably from 2 to 6, and an average molecular weight
of from 300 to 8 000, preferably from 300 to 5 000, are used as

35 carrier polyols. The hydroxyl number of the polyhydroxy compounds
is as a rule from 20 to 160, preferably from 28 to 70.

Graft polyols are prepared in continuous processes, with the use
of stirred kettles having a continuous feed and discharge,

40 stirred kettle cascades, tubular reactors and loop reactors
having continuous feed and discharge, or in batchwise processes,
by means of a batch reactor or a semibatch reactor.

In the semibatch process, only a part of the raw materials, the
45 initially taken reaction mixture, is initially taken in the

reactor. The remaining raw materials are transferred to the

reactor in one or more metered streams during the reaction. The
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N to the solids content of the resulting graft polyol is used in
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35 EP-A-0786480 describes a process for the preparation of graft .

- polyols having a narrow particle size distribution, in which
process the initially taken reaction mixture consists of a
carrier polyol, stabilizer and a graft polyol, more than 80% of
the solids content of the graft polyol used in the initially

40 taken reaction mixture being formed from the monomer styrene. In
the further course of the reaction, graft polyols having a narrow
particle size distribution are formed by free radical
polymerization of further monomers, with a styrene content of
> 80% by weight, using free radical initiators.
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M xt ures of two or nore graft pol yols are descrlbed only in a few
patents. Thus, in US 612 oIs hav diifferent. nol ecul ar
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30 of complicated foam geometries (foam backing of automotive
carpets: automotive seat molds, etc.), can be reduced or

(;, prevented.

Graft polyols are usually produced with a scolids content of from

35 30 to 65% by weight. In many polyurethane applications, these
high solids contents are, however, not necessary for achieving
the desired property level, so that further non-solids-containing
polyols are used in the polyol components. The preparation of
graft polyol mixtures having a reduced solids content of graft

40 polyols having a high filler content with non-solids-containing
polyols is part of the prior art and can be carried out both by
the customer and by the producer of the graft polyocls. Examples
for the preparation of such graft polyol mixtures are described
in the following patents: US 4814360, DE 3844048, US 4436843.
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bimodal particle size distribution by mixing graft polyols having

30 monomodal particle size distribution and different particle sizes

(:: has not been described to date.

It is an object of the present invention to provide graft polyols

which, when used in polyurethane systems, have improved cell

35 opening behavior and improved flow behavior in the foam mold, the
preparation process thereof being intended to be very simple and
economical.

We have found that this object is achieved, according to the
40 invention, by using graft polyols having a total solids content
of from 5 to 65% by weight and a bimodal particle size
distribution, containing defined small particles and defined
large particles, which are substantially separate from one
another, the total content of solids having the defined particle
45 sizes consisting of a volume fraction of from 5 to 45% of small
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(:/ a graft polyol having a monomodal particle size distribution,
more than 3% by weight of the sclids content in the resulting
graft polyol consisting of the solids content of the graft polyol
35 used in the initially taken reaction mixture and having a
monomodal particle size distribution, and the weight of the
macromery used in the initially taken reaction mixture is from 1
to 30% by weight, based on the total weight of the ethylenically
unsaturated monomers used, which is at least sufficiently large
40 that small particles are formed in the further course of the
reaction.

Finally, the present invention relates to the use of such graft
polyols for the preparation of polyurethanes and a process for

45 the preparation of polyurethanes by reacting organic and/or
modified organic polyisocyanates (a) with graft polyols (b) and,
if required, further compounds (c) having hydrogen atoms reactive
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(:* are noteworthy.

The novel graft polyols have better flow behavior under strong
shear load. Consequently, the filtration rate during purification
35 of the graft polyols is higher for a given filter area or a
smaller filter area is required for the same throughputs. In foam
molds having complicated geometries (foam backing of automotive
carpets, automotive seat molds, etc.), the reaction mixture flows
better, leading to a reduction in void formation.
40
The novel graft polyols are dispersions of acrylonitrile/styrene
copolymers in a polyethercl as the continuous phase.

They have a total solids content of from 5 to 65, advantageously
45 from 10 to 50, % by weight, and a pronounced, substantially
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The determination of the particle size distributions was carried
out using a laser particle analyzer from Coulter under the
25 following conditions:

Apparatus: Laser Particle Analyzer LS 230 (Coulter)
Measuring range: from 0.064 pm to 2 000 pm
Measuring principle: Fraunhofer diffraction in combination with

30 PIDS
-, (Polarization Intensity Differential
(: Scattering)
Laser wavelength: 750 nm
PIDS light source: Tungsten halogen lamp, 3 filters: 450 nm,
35 600 nm, 900 nm, scattered light measurement

at 6 angles: 60°, 75°, 90°, 105°, 120° and
146°, vertically and horizontally polarized

Dispersing unit: Small Volume Module (SVM module)
Optical model: PSL (Polystyrene latex) with

40 PIDS, form factor 1
Measuring liquid: 2-Propanol
Liguid refractive index : 1.374
Real part of sample refractive index: 1.6

Imaginary part of sample refractive index: 0
45



~desired pro jes of the frnal polyner pol yol and its processing
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doubt on 1ts blmodallty and without adversely affecting the
desired properties of the final polymer polyol and its processing
in polyurethane systems.
30
(T; The preparation of the novel graft polyols can be carried out in
-~ different ways.

Graft polyocls are usually prepared by free radical polymerization

35 of the monomers acrylonitrile, styrene and optionally further
monomers, a macromer and a moderator and with the use of a free
radical initiatox, generally azo or peroxide compounds, in a
polyetherol or polyesterol as the continuous phase.

40 Carrier polyols used are compounds having at least a hydroxyl
group functionality of from 2 to 8, preferably from 2 to 6, and
an average molecular weight of from 300 to 8 000, preferably from
300 to 5 000. The hydroxyl number of the polyhydroxy compounds is
as a rule from 20 to 160, preferably from 28 to 70.

45
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react or s ga@dtl gepydeact ors having continuous feed and di scharge, or in
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In the sem bafc roce art the raw materi ,
30 For tg epara ibn o% graﬂ% polyol é%rators, gﬂso reQerred

N to as chaln transfer agents, are usually used. The use and the
(;‘ function of these mcderators are described in the patents
Us 4 689 354, EP 0 365 986, EP 0 510 533 and EP 0 640 633,
EP 008 444 and EP 0731 118 Bl. By chain transfer of the growing
35 radical, the moderators reduce the molecular weight of the
copolymers forming, with the result that the crosslinking between
the polymer molecules is reduced, which influences the viscosity
and the dispersion stability as well as the filterability of the
graft polyols. The amount of moderators is usually from 0.5 to
40 25% by weight, based on the total weight of the monomers used for
the preparation of the graft polyol. Moderators usually used for
the preparation of graft polyols are alcohol, such as l-butanol,
2-butanol, isopropanol, ethanol and'methandlj cyclohexane,
toluenes, mercaptans, such as ethanethiocl, l-heptanethiol,
45 2-octanethiol, l-dodecanethicl, thiopheneol, 2-ethylhexyl
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In the semibatch process, only a part of the raw materials, the

35 initially taken reaction mixture, is initially taken in the
reactor. The remaining raw materials are transferred to the
reactor in one or more metered streams during the reaction. For
safety reasons, the initiator and the monomers should not be
present in one metered stream. By means of the semibatch

40 procedure, the course of the reaction, such as the removal of the
heat of reaction and the particle formation, can be better
controlled. In the preparation of graft polyols in the semibatch
process, the remaining raw materials are usually metered into the
reactor in the course of from 60 to 300 minutes, followed by a

45 postreaction time of from 5 to 45 minutes.
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The monomodal graft polyols should be mixed with one another in a

30 ratio such that the total solids content of the resulting graft

(jl polyol having a bimodal particle size distribution consists of a
volume fraction of from 5 to 45%, preferably from 10 to 40%
particularly preferably from 15 to 35%, of small particles and a
volume fraction of from 95 to 55%, preferably from 90 to 60%

35 particularly preferably from 85 to 65%, of large particles, the
volume fractions summing to 100%. As described further above,
here too small amounts (preferably less than 5% by volume) of
particles of other sizes which are not in the defined ranges may
be present in the starting graft polyols and in the novel graft

40 polyol without adversely affecting the result.

The peaks of the large and small particles of the resulting graft

polyol which are measured by the light scattering method may not

overlap, as mentioned above in the description of the novel graft
45 polyols.
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initially taken reaction m xture an ng a nononodal particle size 35
distribution. Particularly good results are obtained if the solids
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initially taken reaction, mxture is from1l to 30, advanta]%ﬁously at
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so PF H#B35QctidnSFRL@@Gcribed in a series of patents, such as

- US 4522976, EP 0163188, US 4568705, DE 3575734, EP 00910336 and
(;' EP 221412. The mean particle size can be established by means of
the amount of the initially taken macromer. Such graft polyols
usually have particle sizes of from 0.05 to 0.7 pm.
35
Graft polyols having large particles and a narrow, monomodal
particle size distribution can be prepared by various processes.

Graft polyols having a narrow, monomodal particle size

40 distribution and large particles can be prepared by the semibatch
process if, in contrast to the procedure described above for
graft polyols having small particles, substantially less macromer
is initially taken in the initially taken reaction mixture, a
mixture of carrier polyol and macromer and further reaction

45 components, for example moderators. As a result, fewer particles
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reaction mixture contains in each case at least one carrier
polyol, one macromer and one graft polyol having a monomodal
30 particle size distribution, more than 3, preferably more than
- 3.3, particularly preferably more than 3.5, % by weight of the
(: solids content in the resulting graft polyol consisting of the
solids content of the graft polyol used in the initially taken
reaction mixture and having a monomodal particle size
35 distribution. Particularly good results are obtained if the
solids content of the resulting graft polyol consists of more
than 6.8% by weight of the solids content of the graft polyol in
the initially taken reaction mixture. The upper limit of the
solids content resulting from the graft polyol used in the
40 initially taken reaction mixture is preferably 20% by weight.

The weight of the macromer used in the initially taken reaction

mixture is from 1 to 30, advantageously at least 2, but

preferably from 3 to 15, % by weight, based on the total weight
45 of the ethylenically unsaturated monomers used; however, it is so
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macromers having an average molecular weight of more than

3 000 g/mol are preferred, those having an average molecular

30 weight of more than 5 000 g/mcl being particularly preferred.

ving 4 to 12

C;- The novel graft polycls having a substantially pronounced bimodal
particle size distribution have a viscosity (at 25°C) which is
advantageously at least 5%, preferably at least 10%, particularly

35 preferably from 12 to 20%, lower compared with a graft polyol
having a monomodal particle size distribution and exclusively
small or large particles, assuming that the graft polyols to be
compared do not differ in solids content and in the starting
materials. In particular cases, a reduction of viscosity of up to

40 45% is achieved.

The novel graft polyols have better flow behavior under high
shear load. Consequently, the filtration rate during purification
of the graft polyols after production increases or a smaller

45 filter area i1s required for the same throughputs.
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— Regarding the further starting components which may be used in
(:, addition to the novel graft polyols having a bimodal particle
size distribution, the following may be stated specifically:

35 Suitable organic polyisocyanates (a) for the preparation of the
novel polyurethanes are the aliphatic, cycleoaliphatie,
araliphatic and preferably aromatic polyfunctional isocyanates
known per se.

40 Specific examples are alkylene diisocyanates having 4 to 12
carbon atoms in the alkylene radical, such as dodecane
1,12-diisocyanate, 2-ethyltetramethylene 1,4-diisocyanate,
2-methylpentamethylene 1,5-diisocyanate, tetramethylene
1,4-diisocyanate and preferably hexamethylene 1,6-diisocyanate;

45 cycloaliphatic diisocyanates, such as cyclohexane 1,3- and
1,4-diisocyanate and any desired mixtures of these isomers,
l-isocyanato-3,3,5-trimethyl-5-isocyanatomethylcyclohexane



W th unnoglgf5ggsgr gani ¢ pol yi socyanates, e.g. diphenylnethane 10 2,4’ -

" or 4,4'-diisocyanate, crude MDI or tolylene 2,4- and/or ‘ 14 SEP 2006

2, 6-di i socyanate. NCO contai ni ng prepol yners whi ch are advant ageously

..formed from the reaction of the isocyanates (a) with polyols of the 15
conponents (b) and/or (c) and, if re];%i red, conpounds of the C

conponent §I{RY) raﬁ&FBPY‘%mt%?&nEr%v‘é‘n aygr £ EuflBkiorvigsietgl 2ad thedifi ed

or gani ¢ podmiesgoypdaagessonar addiitien, tdicykéoherfimeidlapel 4, ¢b), decri bed

above andamsex 4'2Qinscoyaliatg badt bre idvterbpondind fsReiehr adxftrddeand

conpoundsp{LoerAMAY RIcHHIOGN ﬁh@@ofﬁ%ﬁ:h\:{ﬁa{é’é’\{ar& d.Seeygiates are

added. havin t least,two reac e hydrogen_atons are

pri mari ?yalgﬁ{%ﬁégg%?y fi sE:' S&rgpgg%.colrﬁgssgoﬁéjﬁ glsaon%llfnglﬁcg‘r\ré?si't y 25 of
from 2 t odPhEAFELABPS Frlom 22t 63, 2hd NGV EFSRIENRELe 8D aFe wei ght  of
from 300 ¢torepO0dipgecieongy piktones0Mixgusegoof dirhenyipethams (4 ddsed.
The hydr oxyd nerbeadlisbedrmatpel ypyllythenyicoupastissldrr ao1gisod parfatem, 20 to
160, pr eIﬁiﬁ;ﬂﬂésf 6@”&2&1$§:ﬂrﬁth§9e-ﬂbﬁ4 fol yel hsr&gl y0ls —H%@Qo%fhﬁz&%s _
conpon [ n I S or. exda ni oni c
ol yreto i R R le@#g%sﬁﬁg;&%%?’§§§?a%?sg.<C§8§‘ﬁr}ﬁnbﬁgaf¥%°ii deor
pot assi unfL Y PAeST e AiRaPPInkD Y LeDe: GROPATERNa e Sy, TaBIPEFATME hyl at e,
sodi um et &irt @Nel PpoY 8GN ANaEEyFan doprusedt asdividualdpr opyiat the Forgs
cat al yst afidchaitrhmiikeusskli ti on of at |east one initiator which contains
from2 to 8, preferably 2 or 3, reactive hydrogen atons per nolecule, or

b cati i I ith. 1 j Nyl

Dhnt achf o SuARN RELEA YA g.ﬁg g*r“*‘%e?’%92?@%#“%@’%&%Piggﬁyaﬁ%atss
Hat al yot - 5P 7 " dBABF & Tl ST BRREICERFy B Loty P BRE Srodm T

al'kyl ene OxitRdY1IRAS| Ahisravdrateavhbeh EibeaYLiRethane dilgrenanatrlial/otror
speci al irtwiedd@Iuses, prafesfbiyt isedl Mixtureat of slipbenylisethane

i ncor por ad etkdcyanat8ei umatet keehshit unddste 303 oy twdilghtablgyl ene oxi des are,

for exagphfondrglheBNaROT 212N 430dy it eORYLCPLr OXd &1} BrePBhply
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1, 2- propy ene oxi de. The PF 53350 1 4 SEP 2006 18 al kyl ene oxi des nmay be
used individually, alternately in succession or as m xtures. Exanples of
sui t abl e Traqueatdy . nyddiciilesk palsfwprtionadr janrramidiscaibex ypredurtisds,
such as swititimiaceacbthirad piyc chemticaphtchakion afidgandct diephidedrd ¢ aci d,
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2, 6- tol uenedi AghNendnth#h14 we ight, - ASHEne1 et A AN QO RASEYLFanate
C; modified by reaction, for example with low molecular weight
diols, triols, dialkylene glycols, trialkylene glycols or
polyvoxyalkylene glycols having molecular weights of up to 6 000,
35 in particular up to 1 500, modified diphenylmethane 4,4'- and
2,4'-diisocyanate mixtures or modified crude MDI or tolylene 2,4-
or 2,6-diisocyanate. The di- and polyoxyalkylene glycols may be
used individually or as mixtures, examples being diethylene
glycol, dipropylene glycol, polyoxyethylene, polyoxypropylene and
40 polyoxypropylenepolyoxyethylene glycols or the corresponding
triols and/or tetrols. Also suitable are NCO-containing
prepolymers having NCO contents of from 25 to 3.5, preferably
from 21 to 14, % by weight, based on the total weight, prepared
.from the polyesterpolyols and/or preferably polyetherpolyols
45 described below and diphenylmethane 4,4’-diisocyanate, mixtures
of diphenyimethane 2,4'- and 4,4’'-diisocyanate, tolylene 2,4-
and/or 2,6-diisocyanates or crude MDI. Liquid polyisocyanates
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compounds is as a rule from 20 to 160, preferably from 28 to 70.

30 The polyetherpolyols used in the component (c¢) are prepared by
(: known processes, for example by anionic polymerization with

alkali metal hydroxides, e.g. sodium hydroxide or potassium
hydroxide, or alkali metal alcoholates, e.g. sodium methylate,
sodium ethylate, potassium ethylate or potassium isopropylate, as

35 catalyst and with the addition of at least one initiator which
contains from 2 to 8, preferably 2 or 3, reactive hydrogen atoms
per molecule, or by cationic polymerization with Lewis acids,
such as antimony pentachloride, boron fluoride etherate, etc., or
bleaching earth as catalysts or by double metal cyanide catalysis

40 from one or more alkylene oxides having 2 to 4 carbon atoms in
the alkylene radical. For special intended uses, monofunctional
initiators may also be incorporated into the polyether structure.

Suitable alkylene oxides are, for example, tetrahydrofuran,
45 1,3-propylene oxide, 1,2- and 2,3-butylene oxide, styrene oxide
and preferably ethylene oxide and 1,2-propylene oxide. The
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I'n addi tigtHyQeaBl g1 pdd10MAve a molecular weight of up to about 3 500.
30
(:; The polyetherpolycls may be used individually or in the form of
mixtures.

In addition to the polyetherpclyols described, for example,

35 polyetherpolyamines and/or further polyols selected from the
group consisting of the polyesterpolyols, polythioetherpolyols,
polyesteramides, hydroxyl-containing polyacetals and

- hydroxyl-containing aliphatic polycarbonates or mixtures of at
least two of said polyols may also be used. The hydroxyl number

40 of the polyhydroxy compounds is as a rule from 20 to 80,
preferably from 28 to 70.

Suitable polyesterpclyols can be prepared, for example, from
organic dicarboxylic acids of 2 to 12 carbon atoms, preferably

45 aliphatic dicarboxylic acids of 4 to 6 carbon atoms, polyhydric
alcohols, preferably diols, of 2 to 12, preferably 2 to 6, carbon
atoms, by conventional processes. Usually, the organic



hydr ocar ppns3668HC) and fluorohydrocarbons (FHC), in particul ar

aliphatic and/or cycloaliphatic hydrocarbons, in particular pent A4S ERNE06
cycl opentane, or acetals, e.g. nmethylal, and C02, are 20 possible

- alternative blowi ng agents. These p ¥SI cal bl ow ng agents are usually
added to the pal yol con'gonent of the“system However, they can al so be
added i nPPRECHREY: RE BFTivetivesonBrRert dPdbPoBshKdtife pol yol
conponentlagib kshe adyéeyaﬁmteslst@npenmlar THagyoney Bfao Ipd Goed:t dhet her

wi t h hi ghtyfdétamdinyi fabedl2b. @hd/con:pe?f | awy isndtjedtdydtcar bons, in the

form of 1@&6&@:&@@&1 thecolapekne8MPONE Rata LG Sbif ';ﬁ:re":ferlaf)l hgy are

used, :b&aééf\ﬁ Ol I0BL 5 1%%ftXéﬁt8§t3(£}s%@ (conbaimal,ygxyal kyl ene and
quoroaI an I ca % uori ne (fontent
of from &HBRFPEEL% @@@rbﬁlﬂ%uw %ﬁ%h Dr d&&F§°3‘?%’ é‘d‘@&ﬁ’f%?% S wel |

known frBed Pistd4Z@®TehBhf st rin ther mekbmpt €rom BP0 AQII6E4. PRk nadint  of
bl owi ng &gemtl1&l tul @ROAQ, ageler atmxspiierissed reddcaimpkessu?s, o efter ably
from1l t@eddredbd®dia Wahebt, ETRdiENa@AEt 529800 1 taladl 1981 ght of the

conpoRgn 1% Gdks B2 !4, is furthernmore possible and custonary to
add wat eﬁ)ﬁlaén@aanﬁ anr%ouﬁttognfromo 5 to 15, preferably from 1 to 5, % by

wei ght, based on the total weight of the conponents (b) to as a
bl owi ng Byemrlao atheupsrhte Wéﬁén?onqﬁ?@%dpﬂmﬁ%a]\ﬁa@é? t an 40 be
ef f ect edcompaords néticoncan the tprepased of ramhglethes, biwi g dagehybene
descri begiyddn t Re-ie@nyexhe af1yidea , pi s endi Hyaertk ORoxy@iigenyd -pr ef er abl y
used asdiﬂ%&tﬁll%tmnageﬁéxa#e%l%& 511?;3590%@%% 200&1@&1@“ al ysts (d)

ed for the Cpr eaq%r atIOQlS(.I) e r% a q. r1 at I‘P rft

orrpoundg acce erp 8 %é’c IyTOnﬁ of 2 1He G eﬁg{;l vcé hydr ogen
at ons, ﬁc‘b‘é&i]tel 'C%U&Ita SRR “EBHF%’r?ﬁWﬂg PO&B%B?RR%F% S Ret B SHent s
(b), (c)thﬁdti(mi) knghmhpeheser garich, can iprmradiebredd or fom dixfaingde, by
pol yi socyanat sy (d)o1sCr garih casmat, akpropapaiinds, 1peeberakidgiodr gagiertin
conpoypds, 6 SuiGihradibilN(§1dthPidineS g@§col Jatie e BRX Vi feACKYS, e.g.
tin(ll) @8€£ feg@( PE ?oPC ahe %irlzglljb)ong oy! héxgg %ﬁ%i g ti ”(' ')
| aur at e, sa cid
di but yl tFﬂr i%1c&faP s%‘?’tﬁn i R° ?%ﬁﬁr eﬁl a{h‘ ‘?'n LK %ﬁ?@%ﬁ'{d
di oct yl t Fhe dprgdamipent &y ol sifataspederpates @RRNASt BTO® MMITRAGEC, are used
al one orsapweftedabing/ or urgathineaedonarbedylscr endlly dasinhydanidass.
Exar’rphGStﬁéﬁacaﬂﬁadlidHQSlyﬁwﬂcai‘sa%u@adédr&lﬂlwo-r?’uﬁs5t&ated amino
:?.t Lﬁ%ﬁéﬁ?@aﬁal@ d;rnﬁufc@feég ey r%%g‘gﬂﬁéné oﬁ%lgréﬁ%%l% &coﬂéls
bty g aytabiileil gl SRR, ey ol B0
N RN RO Ry BT SRR APAES R RN YOS, DL FBRIGH iyicogsges. The

cyanoalkylation of polyoxyalkylenepolyols and subsequent
30 hydrogenation of the resulting nitrile (US-A-3267050) or the

-, partial or complete amination of polyoxyvalkylene polyols with

(; amines or ammonia in the presence of hydrogen and catalysts
(DE-A-1215373) may be mentioned by way of example.

35 The compounds of component (c) can be used individually or in the
form of mixtures.

The polyurethanes can be prepared with or without the use of
chain extenders and/or crosslinking agents. Chain extenders

40 and/or crosslinking agents used are diols and/or triols having
molecular weights of less than 400, preferably from 60 to 300.
For example, aliphatic, cycloaliphatic and/or araliphatic diols
of 2 to 14, preferably 4 to 10, carbon atoms, e.g. ethylene
glycol, 1,3-propanediol, 1,10-decanediol, o-, m- and p-dihydroxy-

45 cyclohexane, diethylene glycol, dipropylene glycol and preferably
1,4-butanediol, 1,6-hexanediol and bis(2-hydroxyethyl)hydro-
gquinone, triols, such as 1,2,4- and 1,3,5-trihydroxycyclochexane,
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30 sufficiently well known from plastics chemistry, for example
EP-A-0351614. The amount of blowing agent or blowing agent

(;, mixture used is from 1 to 25, preferably from 1 to 15, % by
welght, based in each case on the total weight of the components
(b) to (d).
35

It is furthermore possible and customary to add water in an

amount of from 0.5 to 15, preferably from 1 to 5, % by weight,

based on the total weight of the components (b) to (f), as a

"blowing agent to the polyol component. The addition of water can
40 be effected in combination with the use of the other blowing

agents described.

In the context of the present invention, water is preferably used
as the blowing agent.
45
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to (f), of catalyst or catalyst combination are preferably used.
35
If required, further assistants and/or additives (f) are
incorporated into the reaction mixture for the preparation of the
novel polyurethanes. Examples are flameproofing agents,
stabilizers, fillers, dyes, pigments and hydrolysis stabilizers
40 and fungistatic and bacteriostatic substances.

Suitable flameprcoofing agents are, for example, tricresyl
phosphate, tris(2-chloroethyl) phosphate, tris(2-chloropropyl)
phosphate, tetrakis(2-chloroethyl) ethylene diphosphate, dimethyl
45 methanephosphonate, diethyl diethanolaminomethylphosphonate and
commercial halogen-containing and halogen-free flameproofing
agents. In addition to the abovementioned halogen-substituted



“Further ipfosgmipon on the abovenenti oned other conventional assistants
~and additives is to be found in the technical literature, for exanpSEP 2006
t he nonograph by J.H Saunders and 20 K. C. Frisch, Hi gh Polymers, Vol une
. XVI, Polyurethanes, Parts 1 and 2, |Jnterscience Publishers 1962 and
1964, or in the above cited Kunstst f handbuch, Pol yur et hane, Vol une
VI, HarnRegspbeitesq, inerganc VE ePHganips tf lpneRreb Bidid iagents 255U ashe
prepar at i vad gfhospéonos el hyblaperea hanis, bheinogantcioxddd] oarsadid i ed
or gani ¢ p&tHeSoeyaABAL &6 ;sc@)yphbaghefefatndoebyeimﬁbaulfaa&e bkpte@uuired, the
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m xt ure t&SfirCEPetBetls Reiehabbat Bl SetPnif odifsttisoRY waighopdn bl ock
nol ds f orsaike ffeodpcodbinofagehabspeckl ¥logasts sby 4@ ighsoofusbonary. It has

proven pasdnpgoneatky (Bfvent@geous, especially in the case of nolded
foams, to enploy the two- corrponent met hod and to conbi ne the conponents
(b) to 45 often al refehredto as
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t ur es fe tdtiagtpne pod yamsialgndn@EB 38601 bd SER40E6 foz4régu tdteimy
pol yi socyemiced]l abductidrd equithedplddwisngeageplss (e amulbbeidsncyanat e
corrgf)lnentsuecq{ ta%%t%esgodﬁjn?rsraQQSth aéansct%peﬁgn&,uﬁsateﬂ elesegels I&f_{&a agfe
usu p. | ing
t he ra%v0 5;% dre st afg taltc\}égn’ﬁﬁ? a&" r;gl%%fa'lg r}? é’g ere prem Xes) .
I n sl abst th 8}’?11 ?0 TERE Lt ﬂ‘él %%‘Eﬂé’t“ém&r & doftbi ned in a
m Xi ng helavdzlmdeaede@ld dﬁlrtébfiﬂ?tb@n%aanlaletrréﬂb‘kﬁ taf tsmelfepeﬁ okda ndosel t .
The t enp=xatpleeslhaki predfadr albl gmhowinn Gal os 26LC. dddecill®estandg+ ngr
conponent &i Rty XRee Mnddiem1Eonte Q@ puekesakbddeid eAu20£ben 60C, in
parti Cgb e J1QTefs Os&’éQ a@?ﬂlbﬂéﬁé’ qkyhé'ﬁé’ é 13@%%”958 &!her“”der

at nosp

eric or s rc
The chse GrOSRoBEAYT AITHRS Pi@%s‘?ﬁ%e BRI b0 5 SRy SGhY LR S vos
t he react’i%ﬁ’fymlﬁaheﬁmhqpﬁe RA%#HfLnsan cBELeAr ¢ 1 e ®SEET SnBE hEHF i lejicby
nmeans of esBexsst Pnrkey #nd m;énen@fpwram pal, sénd rezlloregyplatghs prasdur e

m Xi Ng i e ga@azlens Thead8y d1tenpes adnd dimstBYpesliyiitilokaheem 28 to 110C,
prefer apl yrddotiThndReip HUG SeBoPREsEY AL bEQMSPolRiloxanes which are
— water-soluble. These are polydimethylsiloxane radicals onto which
(:j a polyether chain comprising ethylene oxide and propylene oxide
has heen grafted. The surface-active substances are usually used
in amounts of from 0.01 to 5 parts by weight, based on 100 parts
35 by weight of the components (b) to (f).

for

Fillers, in particular reinforcing fillers, are to be understood
as meaning the conventional organic and inorganic fillers,
reinforcing agents, weighting agents, agents for improving the

40 abrasion behavior in surface coatings, coating materials, etc.,
which are known per se. Specific examples are inorganic fillers,
such as silicate minerals, for example sheet silicates, such as
antigorite, serpentine, hornblendes, amphiboles, chrysotile and
talc, metal oxides, such as kaolin, aluminas, titanium oxides and

45 iron oxides, metal salts, such as chalk, barite and inorganic
pigments, such as cadmium sulfide and zinc sulfide, and glass,
etc. Kaolin (china clay), aluminum silicate and coprecipitates of



“55C. 20 E¥e gydywr et hane foans prepared by the novel process

advant ageousl y have a density of from 10 to 150, preferably from 1405&F,2006
60, kg/nB in the case of foam nolding and preferably from14 to 100, in
..particular from20 to 80, kg/nB in e case of 25 sl abstock foam
production. -The c nyresswe strengths .are then. from1l to 20, preferably

from 1.5 R5G 148 SRPEAteriade RARBTUEL \HHLAAEES | FRE INAUSEL a2Re (RS HEES Nt

i nvent i orfibgiouRoRd neEske| @Pthﬁ twoldgstenikanpiadsl fRberreanst izl s 35 For
t he prepamatiionlet ¢lessgrfaberpody alis famdnof ledhgr,atvhipio) yidl remuitredes,
the foll qiyhaakaZossd afils &@é ltesf@iabE |1YQéd1ExBanY€§®ﬂ’ +4i¢abok based
on gl ygergl :.Efo@ggié% & 9L¥ sq y cg%l flggggg #0 &85hyl %Hg oxi de,
hydr oxy L? n% cos rﬁs table for
o e e e S%Fye? A onBP LYRREI Oan

gl ycer ol nlﬁﬁéé?beﬁ@lylﬂ@t@ﬁpaea CP@{YI%Fltéﬁef%ﬁﬁl’cﬁe baﬁ?ér@&ﬁrqmﬁﬁér 35 ny
KOH g, visscldeirt glaph@5iC d868rndeykic BEtE885and 4 BaPt200Ker 2ardont abl e

for high migsicki.enge {Hddganliabsi@decf0am ranter®ldadptoagedol yol 3:

pol yetﬂgén%'l@qaeglggsc?g N gLy fésolan pL QQVA ta%e% $kd Pﬂ%ﬁ» fwkepe

oxi de; Vi scosity

02% rox
at 250 Sgréagiath, éﬁé‘? Dy BOHLE 9 or o v 801,
di met hyl pzezfera%m%]f%ﬁuttw é% %wgbtmﬁ%@ E%errlfﬂfm fEothe:
Vazo(r) @pmp2nghtazobi s(2{fet hylthdaughosher¢dm)gnt B Rehs, deonMewenss GrbH
15 I niti alnd widvedr fgonms( bf A2fdurdlelandaByhtiperioxibetthydn hexanoat e,
Akzo NapelaiGaenbea)s dpgpemer 1: nmonofumarate ester, in which the second
acid group has been reacted with propyl ene oxi de, of 20 a polyether
dfcohol based on trlnethylenepro ane and Iene oxi de; hydr oxyl
nunber: FETRHCKOPHP N GRePR 28 GRER S ST| AORFE R MR second
acid 25 @eedpthass buth aadasiees vig HZOpPQpW@We derfdlé, t@f!hnfa’-‘ﬁ}dol yet her
al cohol Hdsedaonrgl yier @xamplepyiem@nogxade, byetthy.egaundérte ;anlydr oxyl
nunberio 22 cNUrKOE¢EW, High Polymers, Volume XVI, Polyurethanes, Parts 1

and 2, Interscience Publishers 1962 and 1964, or in the

above-cited Runststoffhandbuch, Polyurethane, Volume VII,

Hanser-Verlag, Munich, Vienna, lst to 3rd editions.

25 For the preparation of the novel polyurethanes, the organic
and/or modified organic polyisocyanates (a), the graft polyol (b)
and, if required, the further compounds (¢} having hydrogen atoms
reactive toward isocyanates and further components (d) to (f) are
reacted in amounts such that the ratio of the number of

30 equivalents of NCO groups of the polyisocyanates (a) to the sum

. of the reactive hydrogen atoms of the components (b) to (f) is
(;- less than 0.95 : 1, preferably less than 0.70 : 1.

In the novel process, polyurethane foams are advantageously
35 prepared by the one-shot method, for example with the aid of the
high-pressure or low-pressure technigque, in open or closed molds,
for example metallic molds. The continuous application of the
reaction mixture to suitable belts or the batchwise introduction
into open block molds for the production‘of slabstock foams is
40 also customary.

It has proven particularly advantageocus, especially in the case
of molded foams, to employ the two-component method and to
combine the components (b) to (f) to give a polyol component,
45 often also referred to as component A, and to use the organic
and/or modified organic polyisocyanates (a), particularly
preferably an NCO prepolymer or mixtures of this prepolymer and



~30 Macro : i sopropenyl - a, a-di net hyl benzyl isocyanate (TM) adduct
" of a pol ;g%‘hg?:’é cohol based on sorbitol, propylene oxide and et h‘[y‘;jég%mﬁ
oxi de, hydroxyl nunber: 16 ng KOH g 35 Styrene: styrene, stabilized with
~.4-tert-butyl pyro- catechol (TBC), BASF AG Acrylonitril: acrylonitril,
stabilized with mononethyl ether hy#toqui non (MEHQ, BASF AG 40

Synt hesi sfefthdie folyasatvaetese mend nbt rewmised, andwngCabents (e) as

napht henatige ({:a%ehy tvet@lidondhasedroen base pefFyotdd aid asmebrpenatthydr i de
(0.8 ol peLndild ¢haRaserdUual) yBEE ALy fhe dRuilth@RBERe RO Hinod
having a \Rher, CRNhCRLeOls s Q2Ne OVl AR s The. L £aCld;Qn L XLrE was
heated to undeér a,nljtrgo en atnosphere and Win's |rr|ng. [ijrlng t he
subsequénPrekdtHau Pt eattsiaT ipl’fﬁf“liﬁ‘?&:)?»é@o sjahsieek Fq5g PradeREion,
nmonoest er the¢ FrAkiienapredugtsh argecpabingsblijor NE¥ind heardt end added eacti on
m xt ur e hatlrdeely beaved 4 ocrbdigB, tantkxogss dbampromdliene Tari de (4. 4-fol d,

based on tbgpdmdreaNRES pfreRbeCerandibdeloas added and the
reaction m xture was allowed to 5 react for a further 8 hours. At the end

of the _reaction period, the excess of propyl ene oxide was rer?ve under

r educed®pr 88 stirdd “1AAdCPRRC T GRuEE SWBE SO Ate dTPB DB AnE St abT? i t h
ant i oxi dafren 20 toyhPHesiin phriheuiar fnesy éfeto (Froppf Bytypduped tin

di | aur at eiaso atheespeni hdotditdmn uedbal ystosad@ric or superatmospheric

3-i sopr opgRyssuned- Bt fiyd Renzyly he0eyanatiey €RM dadd .oF MOkoRLinus® € of
base Pol yabidiesia addegol 0.d s, Bape Pabyal, BaXLAg.S WAl ghabesgontent of <
0.02%3\4 vve{_'g]a{ at §0 i stlryng. e m>1§tur§1 Wasaéétléredfor 3

f ur t her >hBAFS a2 ‘80N TREF A (567, PBnOaPHoT OVt alr i Hdde Y BFa1S ©
dé;cti vat Pt HETcabHl YRR #hEPPFBHUIHITRES OF oY U HoPFSESUFR

st abi | i zedinind iagnki ogkzibat Sche2obhdt bemparattivon b$ edmedientdyi £yoif D

vi scosi t ytef11dte, pptyddabigs fademes ol fedoat, 256 dyrvivanarofréem Fheet ec RC
20 rotatigagl_ visconeter using the spindle CC 25 DIN (spindle dianmeter:

12.5 internal dianmeter of neasuring 25 cylinder: 13.56 mm at a shear
rate of 50 1/s.. Determ nation of the solids content The solids content

of the grak% BRUINBEEPaRg Haws PEEPFEPD % (HiPeB8OVaY RERSSFSt er ni ned

gr avi nmet r p@deRnsagepyply hiave @ seseltabolitfrprg 16 to g+ pyefgorblgrirdn nel y
di spersed4oi td &hokty /8D in ahei sape opfirfalam nol@imerdnd bugeetaibkty fidom 36l i d
was then sgpaimt ad ghtticumr Febmabb RC 6 Ruyums hiphnepegdecent rifuge at
20 000 ,6pm f@ék £.40 £82m ﬁ’tffscg{ctti%%.l gﬂé‘”éjo %@i%eé@fgnega&%vgréh@hér?' I d had
35 been decant.ed, % e SO S r.e |Sﬁe e %WI]((:E nore 1n isopropanol,
fol | owed B} Rent™ gi%@e%%&\ggépéFaFi ggé‘ﬁ Lepekra.

The examples which follow illustrate the present invention
without restricting it.
30

(:. Examples:
Raw materials

35 For the preparation of the graft polyols and of the graft polyol
mixtures, the following raw materials were used:

Polyol 1: pblyether alcohol based on glycerol,
monocethylene glycol, propylene oxide and
40 ethylene oxide, hydroxyl number: 48 mg KOH/g,
viscosity at 25°C: 540 mPa.s, suitable for
conventional slabstock foam

Polyol 2: . polyether alcohol based on glycerol, propylene
45 oxide and ethylene oxide, hydroxyl number:
35 mg RKQH/g, viscosity at 25°C: B850 mPa.s,



“liquid phagesiAbper the solid had been dried at 80C and < 1 nbar hczmt

" least two hours in a vacuumdrying oven, the percentage solids cont 2006
was cal culated fromthe nass of the solid 40 separated off and the mass

..of the graft polyol used. Exanple ? Synt hesis of graft polyol having a
broad particle size distribution 4 For the reparation of graft polyol

1 (GP 1) by the continuoustittdCeder htdt redddares ER0OGLAPSEPFE r%ﬂ”“

reactor with continuous &ndligMdeddfdascharge was used. The reactor was
completely filled PF 53350 1 4 SEP 2006 27 with polyol 2 or graft polyol
fromthe pregeding synt hegbﬁy@ﬂe&r glc@ﬂﬂ& %a%léh eﬁ &N diRAG! b?Bpf‘iEhé’Vas
heat ed L0 a synt hesi s tect;ryg‘geata}g1 £ P Y]1-' e o\%de rou t&lsctl7 V\g)g The

reaction m xture was provi &ont ai ners an unped
at the 5 stated metering Pat® ﬁtyﬂr?ﬁél r’iélé‘l?FGr by AEHRE/Gr 515‘?‘?&#@’
in-line mxer via an orif#te2i’6:t A20 bdha-6m 611 epansacrelyol Met eri ng
stream 1l netering rate: 14.54 g/mn Acrylonitrile 449.96 g 10 Styrene
900.05 ¢ Ihﬁ@ﬁ&&aﬂm 202w§190® Webel | mn@tm%nﬂzrteetfdm@gsaaﬁﬁglééﬂfi

g/ mn lgolyol 2 1 578. 458 Cl}(%r (%nb 75 g Clnitiator 10.80 g
At the sarretlrre the crude gra pol'yol was renmoved at the top of the

reactor via a controll abl e, ri ng-1oaded pressure control 20 valve. In
t he initi &ripked, 2the prﬁ@m(‘%) 6Bt a? ned-agedigi 8 chedlbutysosi batle st at e
is usually achi eved aft erpd(rdntr devBesowfs t@mdH react or content, which
corresponded to about 3 000 m . The cr ude graft pol on Ieavi ng the

react og sWas: cald geked i nrr§1 % &qg_a gngg;cg t#g&c under
lborad:&Jc

reduced pressure (< 0.1 rted nonomdrs and ot her
vfl atile conmpounds. The Q%SN‘?}?eﬂa MSEAnT 1 i zed with
antioxidants. GP 1 had a viscosity of 13 000 nPa.s at a solids content
of 45. 0% Wycxwmeaghtl : and huonefiregadepastaec! dnsivbécili shie ismeondnacid
corresponding to figure drodd Haxabpbe Peachyd Hesh SpodpEiicat oﬂﬁzh&m@f

havi ng,g mononodal pa”'&'ﬁ‘oﬁ}e?t‘?xeg' §iéérmit 'b%@eﬁtéﬁ'&ﬁaetl eHESP :?ﬂé on
of the graft polyols havmﬁL1 O’I'iérm dal rtlcle strlb i on by
ef fie

the sem batch process was MR & ﬁlth r 8u¥ocrfa e eqw pped with a
2-speed stirrer, internall (,IE’H)IIﬁ 9coils and electric heating jacket.
Bef ore the beginning of the reaction, the reactor was filled with a
m Xt ur e oRacwomerer: pol yohomﬁ;maltenesteﬁ,l dshetlishtthaidacoganaand heat ed

to thezs group has been reacted with propylene oxide, of
a polyether alcohol based on glycerol, propylene
oxide, ethylene oxide; hydroxyl number:
22 mg KOH/g

30 Macromer 3: 3-isopropenyl-o,a~-dimethylbenzyl isocyanate
. (TMI) adduct of a polyether alcohol based on
(:, _ sorbitol, propylene oxide and ethylene oxide,
hydroxyl number: 16 mg KOH/g

35 Styrene: styrene, stabilized with 4-tert-butylpyro-
catechol (TBC), BASF AG

Acrylonitril: acrylonitril, stabilized with monomethyl ether
hydroguinon (MERQ), BASF AG
40
Synthesis of the fumarate macromer (macromers 1 and 2)

Calcium naphthenate (0.5% by weight, based on base polyol)} and
maleic anhydride (0.8 mol per mole of base polyol) were added to
45 the base polyol having a water content of < 0.02% by weight. The
reaction mixture was heated to 125°C under a nitrogen atmosphere
and with stirring. During the subsequent two-hour reaction time,



40 synthesis tenperature of 125C. In some syntheses, a graft polyol was

- added as preegB35( addition to the carrier polyol and the macr omeq ., $Ep 7008
the initially taken reaction mxture. In a further group of experinents,
only a part of the macronmer was initially taken in the reactor. The

-~ remai ni ng anount was transferred to,the 45 reactor during the synthesis

via an i ndependent netering stream PF 53350 1 4 SEP fOPG 28 Tge
begi nni ngF¥nABRESHIT tHe "AuE O &R h® 3% ROWOT ntOT%8 e 21 ¥ he

r emai ni ng-hsareastiehanizdasei bad meanuheatednst ddidngr n faxRceser of5 carrier
pol yol , ipudpyatoe, otire ndndreosd archskeldeon edind il arnpoenat arf madsic
initiallyadrgleeRakh wa SRbar iig eNtiaBeisn Mhidursynhbesi fowald tthe graft

pol yol s; was, &f ¢t £de Y ot-apsfSird NGt e LAy JRLGL AL £ IQmdheget eri ng
cont al nertﬁ_@gt const a rrn b

trretg g__rate by neans ofast%é)lc -l ine m xer
into the EFGPSS 1He PIOPYAPAE | GG et EFFRTT P9Phet }hccﬁFLrpFﬁBEBF%t or
m xture s He BYeANEs WaghPPelehdpabydl dndistrRibtzed ¥ighe was met er ed
into themdactidantyer 165 minutes. After a subsequent reaction tinme of
a further 10 to 30 mnutes at reaction tenperature, the crude graft

pol yol qyasé, h e j a f I he bottom 15 di schar ge
val ve.1 h n?)trh% E%téévae%% ﬁgg ?%%%Eéfsfrélrn%g?ggﬁ%ﬁgo’nverted C nmononers and
other volatile_conmpounds at 135C under reduced pressure (< 0.1 nbar).
The end PHigyigtthasi¥iarnare as ot |9stedifhf el ghGesRi-daktand 20 Exanpl e 3:
Pr epar at i brisobrgpeafylpoloydisehbyl enzylbiirodeinatpar(MME) e (8i Z enadi teri but i on
by m xi ngncQleblf baed Y1y cNaVirese dadiREOFBd8he NRHdd plo@ysi Zkav P tar iAubi-on
(tabl e;R)care@abt £ MRS nhays ehi & aave m%%p@eﬂfﬁnﬂ agdal;pantd cl e

size distribution re _pre ed by m_xipg.oraft _polyo avi a

ré?r ow, %aﬁor?% 5Fe%\é\f 58 :efug?{zl%?cﬁ St iaﬁuﬁlgoérgf E‘%arg#%lee?’erﬁ%osﬁ’ggﬁ%l e

si zes. THEH ¥Rfgadded HOTgPerEt Pratidids thascatalaste dninthe Ryqdusdy was
cont ai nercagiled 0V ICr andl sifaiki lsedr with Hovdweridaat$. 30 known ni xi ng

met hods (continuous or batchw se) may be used. Since air my be

i Nt r odpie asbdeRttn@nbPfodriod Whe Pysddigivyi xing, it is advantageous to begin
the investigation of the graft polydl mxtures only 24 hours after
preparatign of. the mxture. 35 G.aft polyol mxtures_prepared fromgraft
bol Yol 5 HERA NGSEOSHEY i BoROHERES Wadr EFEPEMISA: a8 21 (i FEARANGE 2

vi rt ual | yRheieéecsBe? & g1atas iepat entscongtbasedinh thise spanele 4G i25r DY yol
are showspindflabdanstegxaipl & sudy GntéElreatl epbamttaree o6f méhwumimcosity on

the mx§ ng/1iaklee: aryl. JEras 80 4 hendat rate%PpYyswvalgne) of small 40 to
| arge particles is clearly evident. However, graft polyols having a

nmononodal_ parti.cle. siz istribution which differ in the reactivity and
the vi scoDs%q:t%mﬂiPatJt% ngatF‘Fe?OJpJo#%/cﬁon(tFﬁ le 2, D) were also used for the
m Xi ng. As

The solids content of the graft polyols and graft polyol mixtures

30 was determined gravimetrically. For this purpose, about 2 g of

(:x graft polyol were finely dispersed with about 80 g of isopropanol

in a centrifuge tube. The solid was then separated off in a
Sorvall RC 26 Plus high speed centrifuge at 20 000 rpm
(44 670 g). After the liquid phase present above the solid had

35 been decanted, the solid was redispersed twice more in '
isopropancl, followed by centrifuging and separating off the
liquid phase. After the solid had been dried at 80°C and < 1 mbar
for at least two hours in a vacuum drying oven, the percentage
solids content was calculated from the mass of the solid

40 separated off and the mass of the graft polyol used.

Example 1: Synthesis of graft polyol having a broad
particle size distribution

45 For the preparation of graft polyol 1 (GP 1) by the continuous
process under pressure, a 300 ml stirred reactor with continuous
inflow and discharge was used. The reactor was completely filled



45 a resyd #g ddie different reactivity of the carrier polyols, it was

si mul t aneous!ly possi bl e to influence the foam. ng behavior as a fupgSEPRG
of the mxing ratio. In this exanple, the viscosity of PF 53350 1 4 SEP
..2006 29 the graft polyol mxture was determned by the ratio of small to
large particles and the ratio of thécarrier pol yol s having different

vi scosi t ivdigh BoExahp? e gr8§ht bebysl dirogr tifie muiopdlisghayh e s shibrbdae
particle t&iezetd'rstdsf bitd eeattabheard) wasahtapsd ol 2 Bgutngside novel,

bi nodal echeusé 28r 1@!394: H DU R rYeER @dlsrqlar;ep@ﬁ@dréuat%hl Wib¥odde

sert bat o { PPRERESRE 1o RUFCL AIF LA SRRAL AP s bISOEIY o 000

used. Bé'% I nni n ed with

a nixtw egt@fteéa?‘?lt%?l%l% ARE? orier TRRETSE s‘%Yedi“eg“lnéf P pBISIALIC f| ushed
wi t h ni t rlogddnantiseated g arsfinhdsi sheehpretan wfetbe re.t_@css@r -The
remai ning part of the reaction m xture, consisting of 15 further carrier

pol yol . iniddeahgr st.idi MONOMckRAMlg! hod 0l ) gfprator, was initially

taken in meterin iners. In sonme syntheses, only a
part of t Ykagg%néﬁgmas |n|f? ﬁ#ﬁ aken in the reactor and the

r emai n’r%gStJﬁSE}ﬁt was netered’ P tghe reactor during the reaction via an
i ndependefoPZOPABeEri ng streaf?2Ffe degi nning and end of the macroner
nmetering are shown in table 3. The synthesis of the graft polyols was

ef fect ed Mtelriagséerddma t he naawraBheri@d s 1fsr.e fhgidgret ering  containers

at a cong} tering rate ipto,d hg reactor by neans of a static
i i S’B rr% duration og éerlﬁg for the 25 nononer/ noder at or

in-lin

mxturg5 nutes, whil@ the 9 polyol/initiator mxture was metered
|ﬁto t he Ir"é&é%i?ro?/er 165 thJtPe%g After a subsequent reaction tine of a
further 15 mnutes at the reaction tenperature, the crude graft polyol
was transfiernhedsané o iineg! 288 Eladk graxtt Belpel tway demehad gg: Xhevabype. The
product vgs thlepofsesd 10l EBﬁtfﬁ‘Pﬁm{L‘értggr qra%%d aﬁgsgﬁfl@rco\ﬁ%a&' le

compouggls, A, [35¢ tadler, tadyced pr essur &, (5,01, ahatl, gduct
S nidRY Bhefes Z*mP ue R

was final sta a SEP
2006 30 Td%leos tEpeY 15113‘? dsluFHaH ¥ APDNCERS SEESF O, SPIRPUSES MANTRON t] -~
~1 to vvnaacepa.contqnﬁa<9hl§h|cvxmﬁsnpn@Nd7tq ouy N NO7 W N The jcryde
graft polyocl leaving the reactor was collected in a glass flask
and then freed at 135°C under reduced pressure (< 0.1 mbar) from
25 the unconverted moncmers and other volatile compounds. The end
product was finally stabilized with antioxidants. GP 1 had a
viscosity of 13 000 mPa.s at a solids content of 45.0% by weight
and had a broad particle size distribution corresponding to
figuré 1.
30
(ﬁ Example 2: Synthesis of graft polyols having a monomodal
— particle size distribution (table 1)

The preparation of the graft polyols having a monomodal particle
35 size distribution by the semibatch process was effected in a
2 liter autoclave equipped with a 2-speed stirrer, internal
cooling coils and electric heating jacket. Before the beginning
of the reaction, the reactor was filled with a mixture of carrier
polyol and macromer, flushed with nitrogen and heated to the
40 synthesis temperature of 125°C. In some syntheses, a graft polyol
was added as seed, in addition to the carrier polyol and the
macromer, to the initially taken reaction mixture. In a further
group of experiments, only a part of the macromer was initially
taken in the reactor. The remaining amount was transferred to the
45 reactor during the synthesis via an independent metering stream.
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The remaining part of the reaction mixture, consisting of further
carrier polyol, initiator, the monomers and the reaction
moderator, was initially taken in two metering containers. The
synthesis of the graft polyols was effected by transferring the
raw materials from the metering containers at constant metering
rate by means of a static in-line mixer into the reactor. The
duration of metering for the monomer/moderator mixture was

150 minutes, while the polyol/initiator mixture was metered into
the reactor over 165 minutes. After a subsequent reaction time of
a further 10 to 30 minutes at reaction temperature, the crude
graft polyol was transferred into a glass flask via the bottom
discharge valve. The product was then freed from the unconverted
monomers and other volatile compounds at 135°C under reduced
pressure (< 0.1 mbar). The end product was finally stabilized
with antioxidants.

Example 3: Preparation of graft polyols having a bimodal
particle size distribution by mixing graft
polyols having a monomodal particle size
distribution (table 2)

Graft polyols having a clearly separated bimodal particle size
distribution were prepared by mixing graft polyols having a
narrow, moncmodal particle size distribution and different
particle sizes. The mixing of the graft polyols was effected in a
stirred container with a Vollrath disk stirrer. However, all
known mixing methods (continuous or batchwise) may be used. Since
air may be introduced into the mixture by the mixing, it is
advantageous to begin the investigation of the graft polyol
mixtures only 24 hours after preparation of the mixture.

Graft polyol mixtures prepared from graft polyols having a
narrow, menomodal particle size distribution and virtually the
same solids content and based on the same carrier peolyol are
shown in table 2, examples A-C. The dependence of the viscosity
on the mixing ratio and hence on the ratio (% by volume) of small
to large particles is clearly evident.

However, graft polyols having a monomodal particle size
distribution which differ in the reactivity and the viscosity of
the carrier polyol (table 2, D) were also used for the mixing. As
a result of the different reactivity of the carrier polyols, it
was simultaneously possible to influence the foaming behavior as
a function of the mixing ratio. In this example, the viscosity of
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Example 4: Synthesis of graft polyols having a bimodal
particle size distribution (table 3)

Graft polycls having the novel, bimodal particle size
distribution were also prepared directly by the semibatch
process, the same reaction apparatus as in example 2 being used.
Before the beginning of the reaction, the reactor was filled with
a mixture of carrier polyol, macromer and a seed graft polyol,
flushed with nitrogen and heated to a synthesis temperature of
125°C. The remaining'part of the reaction mixture, consisting of
further carrier polyol, initiator, the monomers and the reactor
moderator, was initially taken in at least two metering
containers. In some syntheses, only a part of the macromer was
initially taken in the reactor and the remaining amount was
metered into the reactor during the reaction via an independent
metering stream. The beginning and end of the macromer metering
are shown in table 3. The synthesis of the graft polyols was
effected by transferring the raw materials from the metering
containers at a constant metering rate into the reactor by means
of a static in-line mixer. The duration of metering for the
monomer/moderator mixture was 150 minutes, while the
polyol/initiator mixture was metered into the reactor over

165 minutes. After a subsequent reaction time of a further

15 minutes at the reaction temperature, the crude graft polyol
was transferred into a glass flask via the bottom discharge
valve. The product was then freed from the unconverted monomers
and other volatile compounds at 135°C under reduced pressure

(< 0.1 mbar). The end product was fihally stabilized with
antioxidants.
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monomodal particle size dlstrlbutlo
5
Experimental Name of the Mixture of Small particles | Large particles | Viscosity
series mixture of polyol A of polyol B (mPa.s)
(% by weight) | (% by weight)
GM 1 1] 100 4120
GM2 Polyol A=GP 5 20 80 3610
10 A GM 3 and 30 70 3500
GM 4 Polyol B=GP 9 40 60 3570
GM 5 50 50 3750
GM©6 100 0 4640
GM7 0 100 6300
GM 8 PolyolA=GP 2 20 80 5130
15 B GM9 and 30 70 4780
C : GM 10 Polyol B=GP 4 40 60 5050
GM 11 50 50 5920
GM 12 100 0 11200
GM 13 0 100 6300
20 GM 14 Polyol A=GP 3 20 30 5200
C GM 15 and 30 70 5011
GM 16 Polyol B =GP 4 40 60 5150
GM 17 50 50 5680
GM 18 . 100 0 9310
GM 19 0 100 6300
25 GM 20 Polyol A=GP 5 20 80 4880
D GM 21 and 20 70 4558
GM 22 Polyol B=GP 4 40 60 4518
GM 23 50 50 4835
GM 24 100 0 4640
30
35
40

45
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pol yol s h Vi broad particle size distribution. The graft polyal

and GP 15 rsg‘%l;’;sed on the same carrier polyol (polyol 2) and bot Eﬁgédbﬁ
a solids content of 45% by 15 wei ght. Nevertheless the graft polyol GP 19
 having a binodal particle size distribution with a viscosity of 8100
nPa.s has a viscosity which is abodf 38% | ower conpared with GP 1 having
a broad particle size distribution and a viscosity of 13 000 nPa.s. 20
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Fig. 5 shows that the decrease in the viscosity is dependent on
the volume fraction of the small and large paticles in the
particle size distribution. The experimental series B and C in
30 table 2 also clearly show that the viscosity decreases to a
(:‘ minimum at 30% by velume of small particles and 70% by volume of
' large particles in the particle size distribution.

The decrease in the viscosity is at least 5%, particularly

35 preferably from 12 to 30% (for example on comparison of GM 1 with
GM 3 and GP 7 with GP 16) and reached up to 45% or more in some
cases (for example on comparison of GP 2 and GP 3 with GP 18).

The novel graft polyols having a bimodal particle size
40 distribution have a better flow behavior under shear load. This
was clearly shown on filtration of the graft polyols or of the
graft polyol mixtures. The filtration experiments were carried
out on the 25 t scale using 3 filters connected in parallel, from
Ronningen & Petter (type CF-1600) and multilayer filter inserts.
45 The pore size of the filter inserts is shown in table 4.



~distribu was possible to purify the graft polyol GP 19
filters \t#hF?c‘?'jvstveore 4 times finer (smaller pores) at a 20 rate whi 2{1?&2@2@6
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(bi nodal Jrabaves : 2ompantisah| gt ttiee sdigevabLUsivt pi Hbeeyerit Hedyodsi ds
content of GP 17 at this vi scosMy I's 44%by wei ght vvhlle the graft
p0| yO| GR—F atrns—of VAR A1 uyﬂfoe OT; H—o—As—sho
| n Spl te ¥aﬁ+ tyb nhnr nr\|+dn oennt en -Fnr r@ f L ! (=t 1 SR—\aS nnc b| e

VA= =) ) SACAS

7

at a hi ghsPIFEWY oy Mth GP 7 130 WWth the shOIA Iter_ of t
pol yol 1@@@&&2@1 Hﬂﬁgh%wtiLJe slze dlqiﬁtnnion have aﬂ*ﬁgher
filtratioNispustte®PPared with graft|pol yols®hying a monon®H® or brbad
parti cl e|Borpaize off t5¢ Hit¢yembn. Conversély, h¥we¥er, it]is al g6X@dssiblelto
real i ze BBiltpopaatalls filtration rates in tkd case of graft pgolyols
havi ng . the novel binodal particle size distribution with snaller filter
areas. Exanpl e 5. Processl ng and foapm propagpyes 4 or rrul@impns andi
t est n’&imles 5-8) Gaft ley Fs—avi Mg~ HEPHT Mqr bi m)aalﬁ:)art cle

size di Stm&%e@tjpdl ed—wtiromne d‘la_l{LIIUI anfwi-tr 944:1f‘ potypl s

I
PSP N
L

-

p=

ctuwd Wit 3~ 3 o o

havi ng a —of—oBtroat—pParti He—st+2 |oLr|u.n—rU|ﬁ1| xt+bte
sl abst oc VJ S 1-'1{ee>f’ bte—rol-ded-f-pam f%fff H-ons+—Fhe—+a %%0 rateral s
used, th res% "” WD) he respedti slpE 53283 % 4 SEp
2006 37 | ENECPRz A0 Lessi foand ng hehalior or the

f gam p]r!-bpertles are shown in tables 5-8. Table 5: Formulations and raw
terials for testing unreactive 5 graft polyols in the flexible

s[Tabst ocloviimgnto (Eenvieweronascss dly feapdnyh&Eorimddatli partdata dieeparts by

wei ght) HiBtkibhBidn,* )k wek0pssda® denpityry kile@rast é’ély’l&t @pafiy pol yol

GP/ GM (Cfthrbﬁghefilﬂte@s ﬁhﬁ?eﬂy@érel 41(11.Q.mg9 %Prgaigq C \Qéﬁ.@ %) a%o

T t L
Lﬁg?:t ﬁﬁt Og 62 z"fansc oc Iﬁﬁsoa %argen Copatisan yik a?rﬁ'g%(?oi’)yo(;l ndex)

112 110 ©8) 1ahepieed (PZApd Barsicly w&éw%@t&en phahie 4 ) Boikk
Stabi|izénaf@bpggx9ﬂﬁ dgreAbpsed on the same carrier polyol.

The graft polycls GP 7 (monomodal) and GP 17 (bimodal) have

25 virtually the same viscosity. However, the solids content of
GP 17 at this viscosity is 44% by weight while the graft polyol
GP 7 contains only 41% by weight of solid. As shown in table 4,
in spite of the higher solids content for GP 17, filtration was
possible at a higher rate compared with GP 7.

30

(j Wwith the same filter area, graft polyols having a bimodal

particle size distribution have a higher filtration rate compared
with graft polyols having a monomodal or broad particle size
distribution. Conversely, however, it is also possible to realize

35 comparable filtration rates in the case of graft polyecls having
the novel bimodal particle size distribution with smaller filter
areas.

Example 5: Processing and foam properties

40
Formulations and test methods (tables 5-8)

Graft polyols having the novel bimodal particle size distribution
were compared with one another and with graft polyols having a

45 monomodal or broad particle size distribution in flexible
slabstock foam and flexible molded foam formulations. The raw
materials used, the formulations for the respective foam types



'2) 1,4-Di | | o[ 2. 2. 2] oct ane, BASF AG 3) Bi s(2-di nethyl am noet hy,
" et her, a%#%? Tol uene diisocyanate; 80% of 2,4- and 20% of m gE}) 100
2,6-isoner, BASF 25 Table 6: Formulations and raw naterials for testing
~-reactive graft polyols in the flexible slabstock foam (high resilience
slab foam) 30 Formulation (data in pbfts by weight) HRI1 *) HR Il *) HR
11 *)  Gid ttheokypslk G dor baddesing- Bhe: fpahimgd 2ha®D0D0A 258 or 15%

sol i ds copbfNtpropPEORed - Bk bE3AnliROariepr 8ggn VP 9600 2. 00 2. 00 1.00
Water (total) 2.50 2.50 2.50 Tegostab B 4380 1.00 1.00 1.00 35 Lupragen

N 201 O. 20 0.18 0.04 L N te 0.1
0,18 Luptah of a0f PTIBG M09 o 08205181 At LeaE FADIE FECHye
Di et hanBl anmi ne as aft BUYPRGTESE s dhet EdAxiBkESHS labstorkcfea®| i nki ng

agent, 75% aqueous (eotuereiohadli $Ialy éwem)pol yal cohol s having primry OH
groups; hydroxyl nunber: 45 650 ng KO—V g, viscosity at 251x: 480 nPa.s

ol Ao s L2200 .gﬁﬁ__%H
i) 4S:Z]| Ia_go |0r\l;1r\i nlo‘p(zi E; bB We IRTE ,[_S\I\"j I:—'\):‘é:l_;’)ﬂgﬁ} fir;:i :\mﬁf.i[nf*\ll)

et her, BA@%(TW Hﬁﬁltyéﬂ i qnmmnaL& RD% nF\ 2 A-JS;nd 40% il

2, 6- 1 s Craftpalyel GEIGM fefypilesA-3ppehioldt i ons arfd r40O%at gri 40499 or
testing rleWa€f ve graft polyols in the flexibld mR#d fdam B8 matjerial s
(data in p&g@%abbwam Bht) FWI *) FWIl *) Fwili1 995 1OJPOI y& 2 70.4
62. 83 64.|6Buprdgen P61013 4 1.8 - G af@: pol yol (sollid 45% 2d.5 8006 3Q.6
DEQA 0. 8 |-Lupragey 86206/ - 0.3 0.3 N 201 - 0.51 .51 15 NAY Al - 0.1% 0.11
N 211 0.3 zincocBabge X 8154 0.7 - - Dabco XDM 0.;2 - 0:-18Teggst ab.2B 4690 0. 4
- - TeddstalprBaBB804- (BddH 0, 15 20 Water 2.7 3|1 3.112 |sdcyanave 1(44.4 -

C

*) also see table 9

**} also see table 10
20

1) Silicone stabilizer, Goldschmidt AG

2) 1l,4-Diazabicyclo[2.2.2]octane, BASF AG

3) Bis(2-dimethylaminoethyl) ether, BASF AG

4) Toluene diisocyanate; B0% of 2,4- and 20% of 2,6-isomer, BASF
25

Table 6: Formulations and raw materials for testing reactive

) graft polyols in the flexible slabstock foam (high
resilience slab foam)

30 |Formulation (data in parts by weight) HRI1# I HRII % I HRII %
C Graft polyol GP/GM (cf. tables 1-3) : polyol 2 100.00 (25% or 15% solids content)
DEOA 1+ 1.30 1.30 1.20
Lupragen VP 9600 4 2.00 2.00 1.00
Water (total) 2.50 2.50 2.50
Tegostab B 4380 3) 1.00 1.00 1.00
35 [Tupragen N 2017 0.20 0.18 0.04
Lupragen N 206 °) 0.03 - -
zinc octanoate 0.12 (.15 0.18
Lupranat T 80% (Index) 110 110 105

40 *) also see table 11

1) Diethanolamine as an 80% aqueous solution; BASF AG
2) Crosslinking agent, 75% aqueous mixture of different
polyvalcohols having primary OH groups; hydroxyl number:
45 650 mg KOH/g, viscosity at 25[F: 480 mPa.s
3y 8Silicone stabilizer, Goldschmidt AG



I'socyanat e 53360 1 41.1 *) al so see table 12 25 1) Di et hanol am n@ asz Zﬁﬂﬁ
80% strengt h aqueous sol ution, BASF AG 2) 1, 4-Di acabicyclo(2.2.2) ét IF]! )

BASF AG 3) Catalyst, fromAir Products 4) D nethylam nopropyl am ne, BASF
*AG 30 5) Catalyst, fromAir Product 86) Catal yst, fromAir Products 7)
Stabilizer, from Goldschmdt 8) Stabilizer, from Goldschm dt 9)

| socyanat & ni Xtrdr@81eBMprGYSLRG 2 2- 423,0‘21534"‘91!\/5?‘5%[&? PVMDI, NCO 35 content:
33% by weiSght BLG) 24 brstdhvdteainpstiye) compri sBAYF 1A% ranat U T 80 and PMDI,
NCO cont ent: M5%eby akightyad@te 4580 HE3350-1add SER 2608, 6 3Bschahd,e 8:
Test for assesgisggaghe foam ng behavior and the foam quality Test val ue

Condi ti D mension Standard 5 Cell opening behavior 1l=very strong
2=strong Rating_ COB 3=npderate 4=slight 10 .Density kg/nB DI N EN.| SO 845
OO Tensi ERIEY 2hgr (FORBALBY P 480 TIOB A Ga Phr S e AR SE BTN EN

| SO 1798 15 Conpr esEpft Bet¥midgt Hnatde chigridds HaAlderd faw EN | SO 3386
Conpression set 70M/ 22 h, 50% % DIN EN | SO 1856 conpression W\t

conpr essi atédal in BHer 70 TSORMBEE (TTOBWITT 720 [REPWITITSTICE
Pendul rEgtor Yo DHN—53573—Tear—prdpagati-on=girength s BDhiN-535452
| ndent at1 ¢phpsdness 40% conpresston—N-bBHN-EN+S0-2435;B LIIEt troc—B
Conpr essi E T :?51?6 AN B BHNEN1-S0-3386G-1/355SAG .Lautgjg% —Rat aggf
i ndent at i ¢pgpRafaress—at—65%to 30 ndA.ﬁl tat+ Frar dlrcag_. at—35%Cpen—del |
char act er LLY]“%? stire—of—the—force ettt ried—for—conpresging—an—pitexgd
- test cushighgte65% (3xt—conpresston—aty 65%c 051 051
15 |NAX A1) - - 0.11 0.11
C N211%) 0.3 - -
Dabco X 8154 ) 0.7 - -
Dabco XDM 9 0.2 - -
Tegostab B 4690 7} 0.4 - -
Tegostab B 8680 %) - 0.15 0.15
20 | Water 2.7 31 31
~ [Tsocyanate 1% 44.4 - -
Isocyanate 2 10) - 41.1 41.1

*) also see table 12
25
1) Diethanolamine as an 80% strength aqueous solution, BASF AG
2) 1,4-Diacabicyclo(2.2.2)octane, BASF AG
3) Catalyst, from Air Products
4) Dimethylaminopropylamine, BASF AG
30 5) cCcatalyst, from Air Products
(jk 6) Catalyst, from Air Products
7) Stabilizer, from Goldschmidt
8) Stabilizer, from Goldschmidt
9) Isocyanate mixture comprising 2,4-, 4,4’'-MDI and PMDI, NCO
35 content: 33% by weight
10) Isocyanate mixture comprising LupranatD'T 80 and PMDI, NCO
content: 45% by weight

40

45
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(tables 9{11) Wth the use|of the graft polypls havihg the novel, binodal
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35 and the further processing process can be facilitated. Even e
results thﬁgﬁéaard to the process paraneters were obtained if thégfgzmﬁ
crosslinking agents are corrected in a dowmward direction (HR111). 40
In addition to the good process range, a greater hardness is achieved in
the case of GP 21 at the sane solidéOcontent, with the result that it is
possi bl erhp1éeduce thewsohd deseontest tndoamn ifveshlgavides, atafh | eads

to a savjg.d Q{%Hlnéaﬁﬁ‘é ot bhiAGkal %rtaéeeveiz&m&e%heﬂoéegm

decrease and t ar 4 n reas | I at positively.
PF 53350 len%lfb%f ér?o?lai %(eun?Legc ﬁ/te t%% o3 (Eghe novel

bi modal pArPFEIE Leam aH‘iis@ﬁXl}t‘j‘tlFoﬁO%Fb foRBr H9EH Wﬂn&t F" fh€behavior. In
conpar Bsopmpawed wiRh7 opepanatdeéal.), GP 17 (binodal) coul d be processed on

a liquid CO2 foam ng machine of the NovaFlex type without indication 5
of any sgQnh 1&331t1:ph€§§l1£§ fIC L8888 bdk IR XhPed18Ad 19f the nmachi ne.
10 15 20 30 C 35 40 45 14 SEP 2006 PF 53350 42 Fo>0VIf O

a% XOOOmMI 0oC) No 0 3 . - N-N.D -~ NFO
011 0 0D Wi us bnile G RpkeLY havingpthe ndel, BiIOGE 0 3 o, oo
N a . NO7pFrti¢leN sdz80dCspriuyionc iy gomppmNsen yith ggrafy poppodsw rn
having broad and having monomodal particle size distributions in
the formulations HLB I and HLB II, the foam properties scarcely
differed. However, an enhanced cell opening behavior was
observed, which, however, has no influence on the curing phase
15 and the final stability of the foams (tables 9 and 10). The graft
(j” polyols having the novel bimodal particle size distribution can
- be foamed over a wide zinc octanoate range under a very wide
range of external conditions which usuvally require adaptations of
the formulation, without any tendency to shrinkage or cracking
20 being observable,

In the HR slabstock foam (HR I), too, the foaming behavior and
the foam properties of GP 1 and GP 4 differed only slightly in
comparison with GP 18, GP 19 and GM 14, GM 15. What was striking

25 was the stronger cell opening behavior of the bimodal graft
polyols GP 18, GP 19 and GM 14, GM 15 in comparison with GP 1 and
GP 4, which is probably due to the changed particle size
distribution. In order to avoid instability of the foam blocks at
the moment of cell opening, preventive measures were taken with

30 respect to the activation by optimizing the formulation (ratio of

(:T blowing catalysis to crosslinking catalysis changed, HR I was

converted into HR II). The strong cell opening has the positive
result that the effort required for flexing the foams, which
serves for subsequent and complete cell opening, can be reduced

35 and the further processing process can be facilitated. Even
better results with regard to the process parameters were
obtained if the crosslinking agents are corrected in a downward
direction (HR ITI).

40 In addition to the good process range, a greater hardness is
achieved in the case of GP 21 at the same solids content, with
the result that it is possible to reduce the solids content
and/or the TDI index, which leads to a saving in both cases. The
fact that the wet compression set decreases and the SAG factor

45 increases is also to be rated positively.
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"Nmti GRFGXBOWAF- ma$ ~~UEbo 0. co~p* WFE WUz §E:p4;fg%
> 2 PF 53350 1 4 SEP 2006 46 Exanple 5.2: Results for nol ded foam (table
12) In conplicated shaped articles graft polyols having a novel 5 binodal
~.distribution (GP 18, GP 19, GP 21, @§ 14, GV 15) showed better flow
behavi or in conparison with graft polyol GP 1 having a broad
distribution. This led tq fewer air_inclusions.in the case of

conpl i cat®tPHIed SgdonktTHES. 196 Peldsd framchE@P1F e flexibl e sl abst ock

formul ati ons, stronger cell opening behavior in conparison with graft
pol yol GPri csapliabged adisgededrticide qrase pblydis Haeinbhl @ moltaled f oans

wi th use pifodale agtefinpalamoligphay] nee asnoesl 2 bj dals, pairt 1§ esrdwea
651D g b 16540 (ot LA B 7 s
i ncr easeda ctB:r‘?tE’éinf:l BT' %lf é“ne%gﬁ rtéjuggwieﬁ e 1 Fﬁﬁﬁ?scﬂhl% coul d

be reducethse &h 40E9l%%a¥qdoﬁnﬁ&ﬁag¢@?ﬁﬂl\hﬁﬁ) to 1.8 parts (formulation FW
1) to O parts (formulation FWIII) in the exanple fornulations (table

7). Theofoanm kasedasd &if afle 20eRObMOIsS aBAYLEE ForRMBlkiBhIP O rdiryetd Cl e
size di StéélbLu 9-_919 %&9&\%@ Eheéorgﬁgjéﬁt’ls%ﬂt h%HlyE é?ﬁgo 98§ oased.n GP 1

the f It
possi bl ¢ THHuERFEVEA ? idFeRaES (T RAPAREL SHA<3 CPPBR(™. Gy onent

in the tedf tﬂ}@oﬁé@éﬁ%@%ﬁeﬁ@?hﬂ%cﬁf nquel) imgdg} paptipde| $izeW || )

(tabl e 1istBdbhttibe. f@airiqgobehavstroraed thel faeemingr bpkavies tdleowed no

si gni 1; 158&611di<ipf9aégn§@gy§1etpwgatgz aft.e. p@'oigbﬁs l;g}&&ﬂh Ebﬁidﬁ}%parti cle
si.ze di stgiutnena Halie é(nt%ﬂﬁ('d}gefe AL Lo AQkY 8-Suf@ViNg 1
nonodal _ di st r|bt| nt hesi s

40 45 PP phgi EFF(% 455e5g B é fhrﬁl’ga o ng%)

o1 C)Nﬁo_%)ﬁgpaétsobﬁqﬁﬁ a&&onrgﬂ IT) to O parts (formulatlon FW III)

in the example formulations (table 7). The foams based on graft

20 polyols having a novel bimodal particle size distribution did not
differ substantially from foams based on GP 1 in the foam
parameters. By reducing the amount of cell opener, it was
possible to achieve an increase in the hardness and a slight
improvement in the tear propagation strength {(cf. GP 18, FW I,

25 FW II, FW IIT) (table 12). Both the foaming behavior and the foam
properties showed no significant differences between graft
polyols whose bimodal particle size distribution was obtained by
mixing of graft polyols having a monomodal distribution (GM 15)
or by synthesis (GP 18, GP 19).
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© PF 53350 1p# $E8s0006 48 W claim 1. A graft polyol having a bi gq{jiép i
particle size distribution 5 and a total solids content of from 15[12
. by weight, containing small particles having a particle dianeter of from
0.05 to 0.7 mand large particles hav'sng a particle dianeter of 0.4 to
5.0 gym the peaks of the large and small particles neasured by the
Fraunhofer diffraction nmethod in conbination 10 with polarization
intensity W fdléi@itial scattering not overlapping, and a total content

of the solids having the defined particle sizes consisting of a vol une
fraction of., fxoaEtt @odpdh ofavimml b Paiddaal @arendla sidleuaestr Anidion of

from 95 60 52781 d 26481 PaE1id @BnckhESfE YAOHTS 160 WSyedgndiim Ng Lo
100% 2. A graft tDoléﬁo as ]:‘]ealar% c%élsge}ll.m 1‘%l |C C:elco taln oS Irff o
particles, whitH ard tHaratted®2&a°ny® aPealk dnbPth-veg 14M-a Yarhg& ot
fromo0.05 to 0P ™ And WhFART A2R9% RRfS-16ReEr DAY D @ Rarbioley dhagsder

| ar ge parti cl esf vihidclroab el alar dbeepeaies] dfy the pewge ndchmbeyiprrtiiclas
range of frommkasuredlb) fie dithuhdser idifEFraaddén GhetfHodmid. ZohwidatQ o

measuredoi N eagh £330 aPYzal it Ehaaﬂbgéfrdi@féééaeiép@Js%tteegng, Mot
conbi nation with %%I ariLzation i n;lg S| rﬁ: glltf;)?rgntl al catterin t he
p

nmeasured 25 pcéva ],:sl 8tm8(/earrf apap_itr? . 3‘.:0, egra % ysocillglg ?‘é%r_h% hlen claim
1 or 2, which #eiingd PREEHSIR PIZES28en%HAtARY 8fa TRWEe SvaFbiRn Afhan a
graft polyol freonm fdgta Abhorbdaialpapeicicdesi anddi stalivnet foackirh 3G

excl usi vely snitdm @5 lkar 582 paff laehespamsisilesngthéad ddlemgr afdctipalsyol s to
be conpaged dogetindl £befgdén solids content and in the starting

erials. 4. A graft polyol as clainmed in any of clains 1 to 3, wherein

3% . the sma] |l particles have a diianeter, of fromO0.1 to 0.5 pm and he

| ar ge part#tl & ?Hf\f& BOoY G ser"lem?‘soJrﬁ 6’.%lf“g]l4.‘é“§% C@PF% & 1ol yol
as clai ned i n RARFIGLeEr aVRECH 3T ghappriragiigedt e 2 qlagk YBEFRSPRBmsedn of
t he graft pol yolrargef pénfddn tlo 05400502 Hymvengheénds.inAagrande pefl fobmas
f,l ai rredzﬁn gn%/q.oi @l ai. 'W!Szu}l drid iar@@ep&iﬁlclbhewhﬂﬁlma}x@ﬁhéﬂécﬁri’[ﬂéﬁ pol i ds

aving the de pakt Si.7 I S £0 V, ‘frac 0 om
10"t 0 40% by 45 e Ao ?;ﬁfa;ﬁslﬁgff’?eg% Sz LT ?a%%l%ﬁd@lgﬁéém
90 to PF 5335071 % "&PBSo9De Ay 16695 By et Gt "ot iy partt G2 “Fhese
vol ume fractiorfe FEghihates Jifdoortyon aefhodedr FHPINRELBRePHEMti on of
graft pol yol s preddnigagios bitepdaltypdiffadentdnleschitsttaripgt i bive awashaeded
in claipsl, whenel noat ov@asdppang.graft pol yol having a nononodal
particle

3. A graft polycl as c¢laimed in claim 1 or 2, which has a
viscosity at 25°C which is at least 5% lower than a graft

polyol having a monomodal particle size distribution and

300  exclusively small or large particles, assuming that the graft
) polyols to be compared do not differ in solids content and in
((:' the starting materials.
4. A graft polyol as claimed in any of claims 1 to 3, wherein
35 the small particles have a diameter of from 0.1 to 0.5 pm and

the large particles have a diameter of from 0.5 to 4.0 pm.

5. A graft polyol as claimed in any of claims 1 to 4, wherein
the total solids content of the graft polyol is from 10 to
40 50% by weight.

6. A graft polyol as claimed in any of claims 1 to 5, wherein
the total content of the solids having the defined particle
sizes consists of a volume fraction of from 10 to 40% by

45 weight of small particles and a volume fraction of from 390 to



- size distrippugggow th small particles which have a diameter of frf \eED 7006
0.05 to 0.7 pmand at |east one graft polyol having a nononodal {' gFé
,Size distribution with large particles 10 which have a dianeter of from
0.4 to 5.0 Mnare mxed with one ano{? in aratio such that the total
solids content of the resulting graft” pol having a bi nodal particle
size distri bu?P%rPif:d‘f?sllg?Fsc’BfI%F%Pé}ﬁﬁlﬂ%fm ithesef velWif Frastagns of

smal | particl esunmnehda bpolldR®- fracti on of from 95 to 55% of 15 | arge
particles, the volume fractions suming to 100% C 8. A process as

cl ai med i nygl ah%ﬂocé@@&@k”tﬁ@%ﬁp%&ht@@ﬁ 5k giaay Egﬁol@ﬁh@@g@ abarticle

size distgributjon 'lt tbé%qgt Isgj?{sgw{ccgl gfe ésdz glgglE%%(lngg a

ticl di t
D e o e, & ?énf?ne FoR5EI BRLA %&agl B o MRRSTOPR! PET B

di stribution oﬁl¥%1rcb‘§tr}éél=l iep esitihEBAll sPartd@les whichdpvegaadpametan e
di aneter of 26fffwom @.95t bo40 7 mmlendAapriEessocas gltafitpdlynlamyviofg a
clainms 7 to 9, mphsicRial pheti@lafdizeolyetr MG &ifRnm@abapaitéiad e size

di stri byl 8&) a‘\)@fa{&h%@e paf_g,fé?é{ls o'fsfyéfﬁdo 143 ‘!.ObU;EEF PN Fk@cﬁ? W rom

10 30 4
distri IJS'[I on of™f &t Ibo gr ch? ls? %élcég }h Y nol Eﬂg 2}y (r:]%:d%neog#elﬁ% 90

to 60% these Vof HREUWL48Hi SFRIts BRdvRY Rav oD% bﬂ?‘ifﬂ agtdsdef okzq he
prepar ati on of dasiridfutipol gohsiwbs of a B5lunerddaktpan tofolfeomi Feto 45%
di stribution asfcédmmile@dairticied mnl BNvalumenfihatebn psOERSE, 9vhes &gy e

initialhy takepf&aGddr@Ac18s XtiHL voohha! fhsadﬂo%écguﬁé?ﬁf"g b h@@ét one
carrier polyol, a macromner and a graft polyol having a nononodal

par tlcle size _distribution, pore .than 3%by ht of the solids content

in 40 the PesuPtPTRFSFSarE BHIRAY dBnSERTT iy Weifgéns%q‘? gEagsnPeh¥ol of the
graft pol yol uB@ding a Renpredal|naytigkensizemdissnibwisqumdthngmdbling a
nononodal part pateicliesewtish ridutsiednis ame Havengea gidrtafc lehdiametamert
used i naphe i ngtémld.n ttakens gngaction mxture is from1l to 30% by weight,
based on the 45 total weight of the et hyI eni cal ly unsat urated nononers
used, PF 53350 1 4 SEP 20061 50 whi ch alt | east_suffici ntl¥ %arge t hat
smal | partrcl ed Br¥ESSFofied ?Jr{net%énf ﬁ?"?ﬁ% &u $eW%‘?ret1H’et BaBtithn. 12. A
process as cl aPPEtPl RayiLapn? MONORRERE| PREHE IgnFiAe SFs ibdeionert Usedei n
the initially pakeirlesawhion id xsedeissode dravidgt 8 do¥bilsyendigterbaged
on the asount efor e setbyhemiygal |y unsaturated nononers used for the
resulting graft polyol. 13. A process as clainmed in claim1l or 12,

wherein th romer  10.is haV| an_av nol ecul ar i ght
of nore thgn %%‘Eﬁfe Pt Cladmpea unc?n%n 1 lmF’ g %999 %‘ﬁreosstehseses at
| east one ter nPFREt Pﬁ’&IY? havifg @ mapppPdhh é‘élrlt)}cﬁﬁs%]ﬁ?r éitléﬁrl ution

with small particles is used in a volume fraction of from 10

30 to 40% and the graft polyol having a monomodal particle size

C:x distribution of large particles is used in a volume fraction
: of from 90 to 60%, these volume fractions summing to 100%.

11, A process for the preparation of a graft polyol having a

35 bimodal particle size distribution as claimed in claim 1 in a
semibatch process, wherein the initially taken reaction
mixture contains in each case at least one carrier polyol, a
macromer and a graft polyol having a monomodal particle size
distribution, more than 3% by weight of the solids content in

490 the resulting graft polyol consisting of the solids content
of the graft polyol used in the initially taken reaction
mixture and having a monomodal particle size distribution,
and the weight of the macromer used in the initially taken
reaction mixture is from 1 to 30% by weight, based on the

45 total weight of the ethylenically unsaturated monomers used,



group. 15pg453A8s5process as clainmed in claim 13, wherein the nacrogrgr ggﬁﬂ@
pol yol having an average nol ecul ar wei ght of nore than 3 000 g/ nol. % .
The use of a graft polyol as clainmed in any of clains 1 to 6 20 for the
preparation of polyurethanes. 16. Agygocess for the preparation of

pol yur et hanes by reacting ;. organi ¢ and/or .nodified or i C :

pol yi socyanat‘éléflc(ha l?\/\/l""tthjgie %%“Q§6F§%? Ly t})argﬁdf:h?ifﬁ’%a'gi PRECLF 1R REF
conmpounds ( c) femmasadingheyiiiodes spbrEe refadheyESRGWEITG | socyanates, in
the presence of catalysts (d), if required water and/or other bl ow ng
agents (e)2andl,phdcesequsr €Thinted iRet1atsiist aphsrénd tiRddnbunesof f),

wher ei ngthe gpraflomel ¥ebs {P)enesed: f{£1 1)1 Renha¥Ag 1 R FPERL Rarhbpl e
size distri buﬁlé)on 1%r%d a ‘g&a}l 3% S&'i'«%? tﬁ_‘oentenangf grt%m Eé bo 65%%@31

wei ght, contal ning sngVI ﬁ%ﬁ?ic?gs havi Smalanéfer St F ¥&ﬁ?ﬁ f0 0.7
mand | arge WAFAGUCPEEINBRAMETE Hrafeten é%ﬁ Feswlolng 95astopR3¥R t he
peaks of the large and small particles neasured by the light scattering
net hod nol3 overgrpRisegas afithimeldotial cToi ant ogf 12 35wiRalelids tha g cmbe
definedgparti£d & $-A981CRAPIRS aRJaPbrfye WRL1RB1AF afdiAR B fbAMRaho 45%

of small part) ol g, a,,yo Wi Lractian ot fpomRbal ol ! & 0

particles, these ractions sunm .
least one terminal, polymerizable, ethylenically unsaturated
group.

_ 15 14. A process as claimed in claim 13, wherein the macromer is a
(j] polyol having an average molecular weight of more than
3 000 g/mol.

15. The use of a graft polyol as claimed in any of claims 1 to 6
20 for the preparation of polyurethanes.

16. A process for the preparation of polyurethanes by reacting
organic and/or modified organic polyisocyanates (a) with
graft polyols (b) and, if required, further compounds (c)

25 having hydrogen atoms reactive toward isocyanates, in the
presence of catalysts (d), if required water and/or other
blowing agents (e) and, if required, further assistants and
additives (f), wherein the graft polyols (b) used are those
having a bimodal particle size distribution and a total

30 solids content of from 5 to 65% by weight, containing small

(:: particles having a diameter of from 0.05 to 0.7 um and large
particles having a diameter of from 0.4 to 5.0 pm, the peaks
of the large and small particles measured by the light
scattering method not overlapping, and a total content of

35 solids having the defined particle sizes consisting of a
volume fraction of from 5 to 45% of small particles and a
volume fraction of from 95 to 55% of large particles, these
volume fractions summing to 100%.
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