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PROCESS FOR PREPARI NG PCLYMER POLYCLS The present
invention relates to a process for preparing polyner

w@eiognr2ss1 Pol yner pol yols are commonly used f oPCT/BR2008/054048

manuf acture of flexible polyurethane foans. Flexible
pol yur et hane foans are wi dely used in nunerous
applications. Main sectors of Bapplication are
autonotive and aircraft industry, uphol stered
furniture and technical articles. For instance, ful

f oam seat s, to&gfads for the seats and restraints for

back and head; R HSTEGE FRERTFIEXI MBS JHF e ane

foam are widely used in cars and aeropl anes. O her
applications include the use of flexible polyurethane
f oam as TE&r pet SHHckiM§S t 1 Be dbt H Snd Omét PFesses, for

foaqg@pggaggs§@u§mg%'&@qygmgorbikes, gaskets between a
car bod% and its lights, |ip seals of air filters for
a

engi nes PARETE S At Rg 2 8y 6PRNYH L A eFafPE BRI TEHGIERE ture

parkﬁfEQe&@gy@%xﬂ%Hﬁ@tﬁ@gevkgﬁégj‘Flex&b@%ofbﬁﬁ%rethane
generally encountered in the manufacture of polyner

pplf6@§§ ?f@.W%@%&%ﬂ@ﬁ¥%ﬁ@r@PW@%P%ﬁN%@@&FCEEi%@%bﬂ?ﬂ“

di spessedsi Br axhase NAbyob el SutdAbtAl Ana POl yer:

pol yol having both a relatively high solid polyner
contléWfisaRd. auRF FitEirent Fyrhowsg sessiteyhnorakase igfles.

handldngns B4 698628 dihscboses @5 ellusbabfhe i OCR]S ana
for preparing polymer polyol by polynerization of

st yrésérandtackyt dridr fhé haad polly atekler fporybledible
bat ' reser f f.or p mer

ol Yol heel )" wier gi B ot Trom 025 (o 5 Ut ot ¢ he
pol yegordaheds Prharherbilaakt poty merclydeyshecomesof r om

the.é¥é§ﬁgﬁgeﬂof§ﬂﬁ69ﬂén@°kXQk-as carpet backings, bedding
and mattresses, foamed seat saddles for motorbikes,
gaskets between a car body and its lights, lip seals of
air filters for engines and insulating layers on car
parts and engine parts to reduce sound and vibration.

A problem generally encountered in the manufacture of
polymer polyols, i.e. a system wherein a polymer is
stably dispersed in a base polyol, is to obtain a polymer
polyol having both a relatively high solid polymer
content and a sufficiently low viscosity for ease of
handling.

EP-A-698628 discloses a semi-batch process for
preparing polymer polyol by polymerization of styrene and
acrylonitrile in a polyether polyol in a batch reactor in
the presence of preformed polymer polyol (heel), wherein
of from 0.25 to 3 %wt of the polymer solids in the final
polymer polyol comes from the preformed polymer polyol.

EP-A-768324 discloses a continuous process for the

preparation of highly stable, finely divided, low
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EP- A- 768324 di scl oses a conti nuous process for the
preparation of highly stable, finely divided,

WO oMs8i13x585i ty pol yner pol yols wherein in the fPCHEPRDE54048

an internediate is prepared by reacting (1) a mxture
of styrene and acrylonitrile in a mxture of (2) a
pol yoxyal kyl ene pol yet her potysl-and (3) a macroner in
the presence of (4) a free radical initiator, (5) a

sol m&tcolaavi/n@orgaﬁt&r gloe yehai whéransfier caet Evisy s?ufeci; an
optionally reacti on noderator. Further,
03/ G@??f?eaf-é ¢ ojsse§rteﬁé‘r8§eb¥)fr?ﬁﬁtﬁ“§ ééédaarﬁjdx?ﬁr?eéif

in aRateh onhasemyikatiehipeocess o upeepar i ng pol ymer
yol.s. In_order to effect polynerlzatlon of one or

Pmr FRTRYYBAFCatYy AMartiPat e Yonsiver <7)i A gewear, 1a

pol yer bzabkebe i dY tismt ar f@!a@uwdltt%laqe@elaasr; hes) a
tenperature should be relatively high, preferably
h| gf?@rlvteﬁénh%ﬁgol?%ﬁ@dteéﬁﬁér sbete. twsfﬁér PgatYHny and

t@bHé@?z ) ke conprbaedoddrdthe range of from 50
oC . herefore in an initial phase, the

terrper aFuFéh%lf A0/ GPE 7of Thec st ithg Hae &b A1oEDf 6r

the RelyABAI Zatdon 0f apReFLI ON dherenk caustobess for
i ncreased. Such phase is usually called start-up

pha$&ersiéRd stk ingip PesiallFy takes place in the

absence 1af ; aq POl T RSerzati 991 I A -A1Qn PErbRY SUGR e
start up phase, the tenperature may be increased up to

t he §¥6lvyREEF2atY W%@Wﬁéﬁ@ﬂu@@nomﬁ%cé@r ganeeai téh t he

Pri Qf13kk, i LhE: LEMPERAtULe LACERASR dUhbROagbafts Up 1S
achi'eved by heating the starting nmaterials inside the

r eadeoReRABRES rSlpol el zal foively o dbe perferaleld higher
Such heatipge s @&@%rr%'twepeﬁépﬂ@qz%xlbﬂt eLRgld ¥ s may

external |y heating
be comprised 1n the range of from 50 to 200°C. Therefore,

in an initial phase, the temperature of a mixture of the
starting materials for the polymerization or a portion
thereof must be increased. Such phase is usually called
start-up phase. Such start-up usually takes place in the
absence of a polymerization initiator. During such start-
up phase, the temperature may be increased up to the
polymerization temperature.

In accordance with the prior art, the temperature
increase during start-up is achieved by heating the
starting materials inside the reactor wherein
polymerization is to be performed. Such heating is
generally performed by internally or externally heating,
for example by heating the wall of the polymerization
reactor with steam. A problem is that, in the course of
time, fouling develops on the reactor wall. This fouling
reduces the extent of heat transfer meaning that it

becomes increasingly more difficult to attain a certain
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for exanple by heating the wall of the polynerization
reactor with steam A problemis that, in the course

w@oosiizasgl f oul i ng devel ops on the reactor wal | PCIVEP2908/054048

fouling reduces the extent of heat transfer meaning
that it becomes increasingly nore difficult to attain
a certaintenperature wwthin a tertain tine period. As
a consequence, in the course of tine, the start-up

phasenpekbttakerdonger, cuptess {ouM igkgivaul ds be
renoved each tinme prior to starting a new batch. This
r enPAISCGPETOU i Yy G°S ROWESBrOtUnb&rsshe ahartithe Phase

consumingaxEurdheds, hihiteul EagL wapheunet pber smpMedach
it will beconme detached fromthe reactor wall sone

ti m&1&RdPERRR EndPIis GRSt Re Y At Pol YheP pergetl of

pr ociets i nReM®Vihdigeddie prki-pend ram sand tbAghnpipduct ,
for exanple b¥ filtering, is also cunbersome and tine
conSURACAGE 7 | +1 1 50WR Ghj/eet dofot He Fi8OERE: | AV ettt} orPaceme

r eduee atbheaf prdih nchpreblesrangh t hedi sadvant@desen end up
connected therewith, as discussed above. Surprisingly,

it vids tPBuAdNthatololies opjeet RERfUseE -aBRMEVEEI pype fouling

ensufiong sk hat r one QroRke, of ot @&@mo%gd&i@epﬁqéﬂ xed
are fed while having a tenperature whi ch i s higher

t harf l&fbcerbet erfrersatuéMeFapt gt iedvant ages of the

present rinyenii of, 1. deserd bed helow, Aaeordi M'ﬂéduce
the present invention relates to a process for the

bat ¢Hieor Oséhid bart &H S5t epér abe ol GIavanpeRy fef Opet §oid

Whi GhPEQEESS LOMPIdSES Al XhH% @ stlﬁ%%le%}j% P& founa
more et hyl eni cal | y unsaturated nononers,

pol yreiti 2AEFoPPIawt icatnobe apelovrd 1oy @nﬁﬁéit@‘ﬁre?hatame or
opt epal by anchaln danster,ageiieq and E%yﬂﬁ{i@'ﬂb&mg a

the m xture thus obtained at a tenperature of 50
200 t@@perature which is higher than ambient temperature

Further advantages of the present invention are described
below.

Accordingly, the present invention relates to a
process for the batch or semi-batch preparation of a
polymer polyol, which process comprises mixing a base
polyol, one or more ethylenically unsaturated monomers, a
polymerization initiator, optionally a macromer, and
optionally a chain transfer agent, and polymerizing the
mixture thus obtained at a temperature of 50 to 200°C,
wherein one or more of the compounds to be mixed are fed
while having a temperature which is higher than ambient
temperature.

Therefore, in accordance with the present invention,
one or more of the base polyol, ethylenically unsaturated
monomer (s), optional macromer and optional chain transfer
agent to be mixed, have a temperature which is higher

than ambient temperature at the time when they are fed to
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wherein one or nore of the conpounds to be m xed are
fed while having a tenperature which is higher than

w@piesaesst enperature . Therefore, in accor dancRCIEPI008/054048

the present invention, one or nore of the base polyol,
et hyl eni cal | y unsaturated nononmer (s), optional

macr omer and optional chain transfer agent to be

m xed, have a tenperature which is higher than amnbient

t enperabueeeat pheddste rwhenihhele Ar@atednt otdigperature
present process. This inplies that the tenperature
i ncrlé]§§§aﬁ8rﬂ%1fmaﬁ/1]tyo tﬁebéfﬁgﬁ?%%ecﬁmrﬁﬂjga stafttup phase

phasgymay kact asd heiachbueved, 1adsd eastiparyj abddor to the
prior to the present process, that is to say prior to

m xif§ Sehe B aFtihg thECerPale. STheIrsr 60 Bestups e

sol wingtt he aboverent.i anedetord ) ne: el 8R1viAG the above-
present invention may result in that a start-up phase
wou ¥ d OreAger U bie S @&GPF@G' thh@reicati vV gh nay

t enpersatier enf 052 0Ne QL ADLE Phaddershar hbngonpderial s
may be achi eved by pre-heating. Such pre-heating may

sui tt&5Iy TBe- ef fect ed by inserting a | oop, containing a

heater sygh,@p,1& -3t nEYRNBBGSInadUMO rhhecpl Pel INg e of
feeding one or nore of the starting materials or

CONPEEN§S 2F biRhiePraseRe paﬁbcl@%sacdw@\@énm/n@r%d%ﬁtlng

comeundpts)ne &tidLast, RALLLBL Yhe terfrf%léggdsy§hlrll§@ﬁlng a
prior to mxing with the other conpound (s

al t divay | venhaihow of haehPevE e tdfe o Seat| eéqﬂyarmegh into
temey, ab%@ﬂx@é ANe 9l pREE,Pf L he St anti QQaP@Ir‘?‘g" al s,

is to feed one or nnre of the startlng materials or
conpuinedsats ehecPssads ppoels soufiyeaEt byogeserand sending

pr O%Q'dngoﬁﬂ&ﬁ‘n&@ipo%%d 168kt ﬁ‘a&l%fl%e%ﬁgo%ﬁcm 1B
such case, pre- eatlng 'S not needed I's needed to a
prior to mixing with the other compound( S).

An alternative method of achieving the relatively
high temperature for one or more of the starting
materials, is to feed one or more of the starting
materials or compounds to the present process directly
after producing such compound(s) in a preceding process.
In such case, pre-heating is not needed or is needed to a
less extent, because in a lot of instances the
compound (s) to be fed are already heated because of any
reaction heat generated in their production. For example,
the base polyol may be sent directly to the present
process after having prepared it while it is still hot.
In such case, cooling of the hot polyol is not needed or
is needed to a less extent. By doing this, no or less
energy would be lost. Another advantage connected with
such direct transfer to the present process, may be that
less storage capacity is needed for the starting

materials for the present process.
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| ess extent, because in a lot of instances the
conpound (s) to be fed are al ready heated because of

wW@roosnzsst i on heat generated in their productiPCI/EFESN8/054048

exanpl e, the base polyol nay be sent directly to the
present process after having prepared it while it is
still hot. In such case, cootimng of the hot polyol is
not needed or is needed to a | ess extent. By doing

this, nonercbmssuenRergy cwortd Hel 1testtheApothieft process
advant a%e connected with such direct transfer to the
pr ederit! p FOYERS, aﬁmpﬁéafﬂé? Yk §itS P&@@eEab%%l? t%?“}%@“t

needeepbekttihe, shaitding spabeshad sndf dlenbbeaphesaly range
process. The conpounds which are fed to the Eresent

pr odéss \QhFPe‘l?la\ﬁ'n@)r&fteéﬁBé}’alf%‘f@e AriCERSF 8T GHEH Ch 18

t hans@rhicenht t epefatyr @cawhes eddiniai@ u@BbEeAtthe mixture
tenperature may range fromO to 45 0C, preferably
havéTa alenperat e \ﬁFﬁ “Rirs E%W%WP?%W@% %% reach

a tenpenatdne $Urd eIl xtyee ofcal lcapaparnds a4
whi ch pol ynerization may be initiated. Preferably, the

| at tSOPPEeAper &t ure irsngBnpEi Sedm i e 2PAngder dFO%S om

50 t e%QQaQ , 767008 1pjoeker abhy s 913086y @nd.dmash
pre rably 90 to 120 OC . If such polynerization

t enpér-attdir éU@%rP%lIW@éd)iaEéoﬁ et e By rPeédi ngl Brshoree

mor & Qfonbhengt ALdd NG, CRBPRUNGES d Q)i N PLESER! nPrAGRRRind
whi | e? ﬁgw n8§a tenl‘pn%r ature vvhlrch IS hlegﬁer th%%)

anbut@ntthteeﬁﬁ@is%rmr&w@éﬁdw@@h@ thaig Nvate FPEPST ol < e ch
| onger i @M@rtﬁ)h% digated durbod.dhe, prs%‘:‘aasété]‘}@lefl

for exanple inside the reactor wheréin pol yneriza i on
i s tetissipesf el . noTReNgdvaht ege ofoct hapted diatna the

st arptrolé@seh§§§e§ff%ﬂ %an?&%ﬁ@”ﬂ%ﬁ{e“rt%e' NELEASE vﬁ%rreln

the mixture of starting materials, nmay be omtted
ent incélyper However ,1saltoo baheeef somel -hdaei Agvapiudek stf [that
be

is that a start-up phase effecting a temperature increase
for the mixture of starting materials, may be omitted
entirely. However, also where some heating would still be
necessary after having added all the compounds, the
present invention is still advantageous in that less
heating is needed during the start-up phase, less fouling
may be formed and the start-up phase is shorter. In all
cases, a significant batch time reduction can be achieved
whereby the overall capacity of a polymer polyol
production plant is increased.

It is not necessary that all of the compounds to be
mixed are fed to the present process while having a
temperature which is higher than ambient temperature. For
example, where the polymerization temperature is 100 °C,
only the base polyol may be fed to the present process
while having a temperature which is higher than ambient

temperature. In such case, this temperature would have to
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necessary after having added all the conpounds, the
present invention is still advantageous in that |ess

whe@sizngsi s needed during the start-up phase, PEBFEP2008/054048

fouling may be fornmed and the start-up phase is

shorter. In all cases, a significant batch tine

reduction can be achi eved whereby the overall capacity

of a polyner polyol production plant is increased. It

i s net nAeeessaiyn tivat al | rof éhencenoaounds toobe nixegdder
are fed to the present process while having a

t enpér 59@?%“%‘?%%%% AitgRBP L han” Arsi-ént' € ehplerdtaur e.

For xapphes whese drhe pabypRid zadiy .t @APBESE WSS is
100 0OC, only the base polyol may be fed to the
pre§€ﬁrh6?66%s%t%ﬁﬁ1é@h§€?ﬁ6e%F? e fat Grer whF e ad-ure,

hi ghetvtiban anbi ete teNMRBEat Uf &shd PHrIMeh cERSundNitH be
t enperature woul d have tobe hi gher than 100 0C, for
exafp€d12pet B AAPECheatRlor Her TEBIRpERsater FortieRe ter

anbigprtct enpepad g far the compaundsetberclihan ther the
base polyol . |If base polyol is pre-heated it may be

pr e-HeALBAT EBLEY | HiReT U SRBEr BRRITEET (5roPdEHS t et S Biie

or MRt fhelotheali coRPeURLES, 41Q:Re il ¥8dcah 81 Al 891 ent
pre-heated, for exanple the chain transfer agent, if

presERPErPEVFS; however, preferred to feed the

ethy|enb?ékéyayﬂﬁak%kah§dmapgQﬁ?ﬁﬂ&ﬁkghﬁo&ﬁ&sH&?%ﬁﬁ%&xed
process while having a tenperature which equal s

anbidert teenperdtureespref Braptys BrHdcoRaifbre aftqumerature

conpaynds) t gn be, M xedgeenf ef 1,0y thgspresent ,PLAGESS
whil e having a tenperature (in 0OC ) which is between

50 &edWE509%4 5 nen® et eraBl yobenkse TS Lanbe 159% hdnd

nDSH3@%?f8Eapﬁg @§&%ﬁ%ﬁugg_§fg @%O%k %%iEHepolymerization

tenperature (in 0C") at which polynerization i’s

car rlisedaput ¢d Thet + diffsetatneeaatraviitchpshypretyeatizeyion
is carried out is comprised in the range of from 50 to
200 °C, preferably 70 to 150 °C, and more preferably 90
to 120 °C. Suitably, the base polyol is fed to the
present process while having a temperature (in °C) which
is 110 to 140% of the temperature (in °C) at which
polymerization is carried out, whereas the other
compounds to be mixed are fed to the present process
while having a temperature which equals ambient
temperature.

As mentioned above, it is preferred that the present
process does not comprise a start-up phase, that is to
say a phase wherein a mixture of starting materials is
further heated. However, where the present process does
comprise such start-up phase, such phase preferably takes
place in the absence of polymerization initiator.

In accordance with the present invention, additional

base polyol and other additional compounds may be fed
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is carried out is conprised in the range of from50 to
200 0C, preferably 70 to 150 OC, and nore preferably

wOos022580 OC . Suitably, the base polyol is fRCI/ER20D$1€54048

present process while having a tenperature (in 0C)
which is 110 to 140% of the tenperature (in 0C ) at
whi ch polynerization is carrted out, whereas the other
compounds to be nixed are fed to the present process

whi lg thavii Agt 8at effperatueepyhyfdy egitals . apbienddditional
tenperature. A s nentioned above, it is preferred that

t he PPESERL OErUbees]sat&ﬁéscﬁ’BPo%%ﬁirﬁ)i d¥cq §Phrpe yppd while
phasgwibbah tSmid Saycavphase: Wher@icdr anihXhmb e raf
starting materials is further heated. However, where

t he YFeSEAt UpT ocEs LT¢6Es e ofipt P isE s iic kO86afEE up phase,

suchhasei pref&r akinpt-akese pl @ceniiR,t heaabsenceof is
pol ynmeri zation initiator. |In accordance with the

pr eSERETPRIENtT Il ARdIVTPERART s & F6Iyer ahte bt HEr ch
addifd-onaby cospaYnRdTBY. bacLedal letoddlihizathon of the
pol yneri zation. Such additional anounts of the latter
CONPOUNECE sFahedd HFoICIRE - f &8 WFIE hRgrRgtar example

t emperatubgaWih e i3, 1Ricghek Lhan ambiept Leaperal W,
in order to maintain a constant polynerization .
t enpeicat GPelig udY yLovrEaEt Porchddted s agener at etrimally,

the Ol ymerizali g fieachiropihd sel fovhichohgat » iRy, he
renmoved by externally cooling the polynerization
reacto®BLaph ROEERE WMiFeLenf bemrXarpite -addi ti onal base

pol yol ef.agblent d ePGhatr g-1wndi8dacSHEM PO NG A%y
however be omtted, at least partially, for a certain

pericvd ofh theePigsdrtderoresani ht i tabdgnsempgised in the
POl YIRILLZBE! PRk &JTRAS @bUBey The, AIesSUr 6oak Wi Clbiy 0.05
pol yneri zati on nmay be carried

to 4 bar absolute.

The polyol used in the process according to the
present invention preferably is a polyether polyol, also
frequently referred to as polyoxyalkylene polyols. Such
polyether polyols are typically obtained by reacting a
starting compound having a plurality of active hydrogen
atoms with one or more alkylene oxides, such as ethylene
oxide, propylene oxide, butylene oxide or mixtures of two
or more o0f these. Suitable polyether polyols are those
having a nominal molecular weight in the range of from
350 to 15,000 and an average nominal functionality (Fn)
of at least 2.0. It has been found particularly
advantageous to use polyols having a molecular weight in
the range of from 2000 to 14,000. Such polyols preferably
further have a Fn in the range of from 2.5 to 6.0. The
hydroxyl wvalue of the polyol suitably has a value of from
10 to 150 mg KOH/g, more suitably of from 20 to 75 mg
KOH/g. Examples of suitable polyols include CARADOL SC46-
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out in the present process, is suitably conmprised in
the range of fromO0.01 to 5 bar absolute, nore

W@ nosadsg1 0. 05 to 4 bar absol ute. The pol yol UBETEP2908/054048

the process according to the present invention
preferably is a pol yether polyol, also frequently
referred to as pol yoxyal kyl eneS pol yol s. Such pol yet her
pol yol s are typically obtained by reacting a starting

conmundAhamngs@emer akitypof, wcid e, hydragen sd597®2,
one or | ene oxi des, such as et hyl ene

OX|&@RABPBp§?%%é”UX| ADRLt vt &hied Ditde CORPRY Xt i s Oo¥

two @nrEBDLE ©Of 4 hesgienSuit abﬂaﬁstpqig&tefﬂ%lppl YRS @I §C56-
t hose haV|ng a nom nal nol ecul ar ME|%_ in the range

of fHFoRP3BOTt 345258 OkndCah~ Av A IngrnaFed-

functi opalt iy1 4 Ridnyafenatah easin 2 tQirakbahasnbeens fﬂaind
particul arly advant ageous to use pol yols having a
nol eEGPEF1RBI gt 4%?9ﬂﬁée9aﬂﬁky%ﬁrf%Qﬂ%W?@OUlFleQFQ%ﬂF

Sucheebyalsops ef enablsy vEuht hes1 haveanbh pytdie range-
of from2.5 to 6.0. The hydroxyl val ue of the poly ol
sui tEhhy Lhasyeevalaig! oPrfPBin 40P%% 250 mguREH g1t for e

sui tablynet . foemiZdd 0ha N8 K G r@ﬁ@nﬁ?ECﬁA rOferred. The
sui tabl e polyols i ncl'ude CARADCL S 6- 02

SC36-13 EARMIGC M3EE3, m€A§N53§Q§3§%902 OCARADOL

SC36:0kb n CARAPQL: 3C48+1Q3 apd, CARARGL MH56- 03, L CARADOL
is a trademark) . Most preferably, RADCL SC56- 02

pol YisInoaRES CARNIO2 SSE48 Y03 bt st died hasedl oS tidls e
et hXJl%E}'l‘:EéEhé! unsatiyat ed, mn QW&lfaQresp%ﬁBaéé%%ahc%d

di spersed polynmer incl'ude vinyl aromatic hydrocarbons
| i kelisipeeneke al phaurethyhe sayd eroprrisetantr ay¢rsidr ene
a”d e‘é%'l%H§cQIﬂ?%r@Ja‘@ﬁ'xa@BQ%éMﬁ&% $LYBENGSeq Qr the

hese, 'the use of styrene is preferred. The vinyl
aroﬁﬁﬂp@sﬁnﬁ@nﬁherﬁ?@sﬁ@tuSéﬂe%ﬁ¥ﬁﬂaaﬂe isfyrene and

acrylonitrile in a weight ratio of from 30:70 to 100:0.
It is, however, particularly preferred to use styrene
alone or a combination of styrene and acrylonitrile in a
weight ratio styrene:acrylonitrile of from 50:50 to
75:25, resulting in the dispersed polymers polystyrene
and styrene-acrylonitrile (SAN) copolymers, respectively.
Preferably, a macromer is fed to the present process.
Within the present specification, a macromer is
considered to be a polyol which may contain one or more
unsaturations and which purpose is to effect a stable
disperging of the polymer particles in the base polyol,
said polymer particles obtained from polymerizing one or
more ethylenically unsaturated monomers. Macromers which
can be used include, but are not limited to the reaction
product of a polyol with a reactive unsaturated compound
such as maleic anhydride, phthalic anhydride, fumaric

acid, 1,l-dimethyl-m-isopropenyl-benzyl-isocyanate,



10

15

20

25

30

conbi nation with other ethylenically unsaturated
nmononers, such as acrylonitrile, nethacrylonitrile,

waQ 2ovgiizxsene chl ori de, various acryl ates and coPgT/BR2068/054048

di enes like 1 ,3-butadiene and isoprene. Preferred

et hyl eni cal | y unsaturated nononers to be used for the
pur pose of the present inventi®n are styrene and
acrylonitrile in a weight ratio of from30:70 to

100:iGocktinhSochoymvahacpal bt sl ardy preetienredot 0 USRItene-
styrene al one or a conbination of styrene and

acrjiénﬁﬁ?ﬁrehY?F%FKﬁQhéHWeFQ??%V%¥V%eﬁ@dr8§Y9¥?ﬁﬁ%r|Ie

of f4eRM80epOnd on IS S hatesubtd Nhdy1tibe sdisperisadyviic
pol ynmers poLgstyrene and styrene-acrylonitrile (SAN)

copolYfer Bethesact iy 1dpr ef BY @SN, M8 Thact bhere j%ld

fed diaytihg1 pe esentediecess. a Wé Njdudddeypresepta or
speci fication, a macromer is conS|dere§ to be a polyol

whi ﬁ?hﬂﬁli?le%n%%l?i“we@r rbr &5 UNSHt & bRsT & v‘v'mech

pur ﬁﬁ%%tb%a&@deﬁcﬁl%l @rl%hagheaﬁk%5 REDiRGa0f the poiyol for
pol yner particles in the base sai d pol ymer

partHr@[Pé§166t ‘éh%é%ﬁqrroé‘ﬁFpBF?ﬁ%ﬁ%yn@a@né BYdrpFel

ethxh%@kg@hgylg$sﬁiQ&ﬁﬁ%gsgoﬁpners Macronmers whi ch
can be used include, but are not limted to the

reacti oft PFoteictebMagrPBryolhanitfra deegetPoe 1o

uns afuhabeds 6OMPOUNd 1 SHER 888 £ G,;anhydr ide; stapiliser
phthal i c anhydride, fumaric acid,

1- dirEChy FOm |8 opriopenyr- Beheyl - 56t yanabech soesraacody a

thy'ﬁ}é%tc'%é%r%h?&@c&ap@ﬂs@@erémé 4o 5ol BYLENEs 4 cyclic
4-di ol , hydroxyet hyl met hacryl at'e, hydroxypropyl

acr )ﬂléftaéboﬁﬁlhfylaq‘f@t Fady gk ate, n@z:rqmt@lamdgn@macr ylic
aC' d,o1RERACL oYL cfd%lbqf' %%ndg' é{&ﬁ ds\{lbs@%{ul%ﬁﬂ '@é&@% the

allyl glycidyl ether. a pol ycarboxylic acid
anhydicivgé Fhu%mm,d W@thsa@r@?@md Ct)mp@@la@thrﬁ@lnlng

?”f%t WeatRd, PoLyOl iR caBoah kyhene axider  Jhe- Bolyals
° sorbitol or a mixture of sorbitol with one or more diols

(including water), said sorbitol or said mixture having
reacted with a mixture of propylene oxide and ethylene
oxide. The cyclic dicarboxylic acid anhydride preferably
is phthalic anhydride. The epoxide compound preferably is
glycidyl methacrylate or glycidyl acrylate. The adduct
can first partly be reacted with a di- or higher
functional epoxide compound before being reacted with the
epoxide compound containing a polymerizable double bond.
Further, the polyol can be reacted with a di-or higher
functional isocyanate compound preceding the reaction
between the polyol and the cyclic dicarboxylic acid
anhydride. A method for preparing the macromer comprises
reacting the adduct first partly with the epoxide
compound containing a polymerizable double bond and

subsequently reacting the reaction product thus obtained
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preparing the macronmer preferably has a hydroxyl
functionality of at least 2 . A preferred nmacroner has

whews/12ks8cri bed in WO A-99/ 40144 . Such macr onRCT/EB2008/054048

suitable as a stabiliser precursor in a polynmner

pol yol , and has been prepared by a process which
conprises reacting a polyol ~wlth-a cyclic dicarboxylic
aci d anhydri de not containing any pol yneri zabl e doubl e
bond;itand subseguenirey reactimgal hgpadddctobhpeisnd or a di-
obtai ned with_an epoxi de conpound containing a

pol Y Z48F el dotibl B Aond O CThe ol SAIPpPef erabl y i s

sor bi t olrner mac MndUiecebrspI Pt Winbhigne es1dmier

diols (including water), said sorbitol or said mxture

haviifg 9Péatt et wi 43 ta 4Rt UPES BT 3R GpyPeRBE OXFRRE Aifd from
ethyk@@etgxgdggoﬂhe cyclic dicarboxylic acid anhydride
preferably is phthalic anhydride. The epoxi de conpound
pr ef er aBl§ ?@O%HWéﬁﬂthﬁé?ﬁé%%yhéN@SéFU§P9%?&Wmomers

aCth%%%ntTB§rf%§“%Hé ¢2BcEEE St pald Iy chent eagt &tk W Ran

a di- or unctional epoxi de conpound before
be|ﬁ@“ﬁéﬁé?%ﬁymm¥%5¥ﬁbtéBéx@H%l%%ﬁ%EU@éoééﬁFa??ﬁQﬁ?%Qg to

pol YRS bzablbe: douhlig iRendenEustdial deherRohyel cLan, be
reacted wth a di-or hlgher functional isocyanate

CoNPErdUpR Be@ AT e HAcTPRFF Detineeh TERCPBISRIl dndrom
the cyel kg db¢arboyy inasagi gy anhydr ide gnd FEUHOL R vor,

preparing the macroner conprises reacting the adduct
firswolyactl ynoneten (e éﬁ@xpﬁél%%ﬁﬁOUﬁ@Cé@ﬁ?érni%gua

poI WIS 2abl £, doukl e hondan Ms%l&e%wléfﬂ?t 'mﬁ&le it

the reaction product thus obtainedwth a di- or higher
funcitsi enaP epoxiide donpddnthernaiddiicy kifghke base polyol

f Un%tf't%QaEnht?P&&’j?c!‘rﬁto% geﬂpfagpﬁzat macroner

preferably has a nom nal nol ecular wei ght of at | east
4000, pFetepadltyidnalt hespangby@f dotgmnally added after

initiation of polymerization can be the same or can be
different from the base polyol as initially fed.
Preferably, the base polyol remains the same.

The polymerization initiator is usually applied in an
amount of from 0.01 to 5% by weight based on total weight
of monomers. Suitable polymerization initiators are known
in the art and include both peroxide compounds and azo
compounds. Examples of peroxides are dibenzoyl peroxide,
lauroyl peroxide, t-butyl hydroperoxide, benzoyl peroxide
and di-t-butyl peroxide. Examples of suitable azo
compounds are azobis(isobutyronitrile) (AIBN) and
azobis (2-methylbutyronitrile) (AMBN).

Chain transfer agents may also be added to or be
present in the polymerization reaction medium.
Preferably, they are fed to the reactor in the initial
phase of the present process. The use of chain transfer

agents and their nature is known in the art. Chain
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5000 to 50, 000. The amount of ethylenically
unsat ur ated nononers present during the process of the

WQEe@sarassi nventi on can vary widely. At any ti neCTHEPI008/054048

the process according to the present invention, the
anmount of ethylenically unsaturated nononer wll
generally differ between of fiéam0 to 60% by wei ght
based on total weight of base polyol, polyner, nononer

(s) ta@dls@@ti @@@Hsf dRENBMEr cohtrdlS qF0sskbhel tOuhavaeignt
al | base % fed |n|t|allg while it is also ,
posﬁ“ﬁi 8Tt Bh doF the nEeret § O HHW BESEERDI Yot “HEeHs

i ni tyoatinen 61Ol WELnzahk8fe A Addicti gpabi base of the
pol yol. optionally added after initiation of

pol VRRF2at PORYSan He UPRE 8hnelbr canaps BFfPRFEntagent is

fr orgutlm@b@?&@s&@l Wolardsmbaht i @f | ﬂ/rcfnecab 1Peef eoabdy wdibet,
base pol yol remains the sanme. The pol ynerization

i ni F1o&Cor Ui 52Rs Al 13/ té’pﬁpPe]ayl‘ﬁe]éidPtanﬁQﬁt EPL f Fiorhap 1oL 0 - 3
to 5% by wei ghighaseden batabe ¥eighlyref oFDAeNES S auct .

Sui tabl e pol ynerization initiators are known in the

art FardrilRel ables botdr iseFBRE det EUHPGUndgcaRa agd 1-butanol,

comawRdsnc Exanpl g efhoper exh8es: an tdibheNZoycionexane
peroxi de, |auroyl peroxide, t-butlyl hydroperOX|de

beni@@lmﬁé?@RF%ﬁﬁéuﬁqu ae- 69@?¢aQﬁ9ﬂ%@ldeetE&%ﬁﬁﬂ%ﬁ#,oﬂ—

sui tabl-enazRi SOMPAUNGS HRE 61 §ZO0DLS &df%%Q%EMEQD'tﬁﬂéf%&ably,
(AIBN) and azobis (2- met hyl butyronitri

Chail®opPranshet h@éﬁﬁ@-ﬁﬁyaan@#%éﬂéﬁ@éértég%@tbe

present okpeth MRS fons reagtd ensmedi bm
Preferang? tﬁggggre fega%o ?%e reé%igf |%&trm;ﬁﬁﬁq% a

phag@xemt RE PhreseEtl opeoeesBon e ugeTpPughai which have a
t r ansfeer sagent §,and,d %%'f%c@a&%/eor‘ %dﬁx%%‘(yﬂdé an‘@n aerntable

Chalntransfer agents enable a control "of the nolecul ar
wei ghife or more of the components used to better dissolve in

the reaction medium may also be applied. An example of a
compound having a viscosity-lowering effect, thus
enabling a better mixing of the components, is toluene.
Auxiliaries like toluene can be present in the feed
and/or in the reactor.

The wvarious components used in the process to prepare
polymer polyols in accordance with the present invention
may be mixed together in different ways. This can be
achieved batchwise or in a semi-batch operation. In the
latter case one or more compounds are added to the
reactor continuocusly for a limited amount of time. Such
continuous addition may take place when adding the
compounds to be mixed in an initial phase and/or when
adding the compounds after such initial phase. Batch
operation and semi-batch operation differ from continuous
operation in that in batch and semi-batch operation the

product is removed from the reactor discontinuously.
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and/ or the cross-1linking occurring between the various
pol ynmer nol ecul es and hence may affect stability of

wo b@spzdsgner polyol. If used at all, a chain tPEHBP®OS/054048

agent is suitably used in an anmount of fromO0.1 to 20%
by wei ght, nore suitably 0.2 to 10% by wei ght, and

nost suitably 0.3 to 5% by weilght, based on tot al

wei ght of end product. Exanples of suitable chain

t ransf ernagend Serad @ nlebut anohl sZ-dut-arel roi $opsBpP@I0I,
et hangl , _met hanol , cycl ghexane and rrercapt ans 1 such as
dodéawethi 8¥ef%‘%aﬁ%ﬁ¥etah|f8il I He5it aRerAEe| polyol,

2- ocianethhbol wndHoltenetbi oF thdreferabl Yavention.
i sopropanol is used as a chain transfer agent. O her

conpound§® BUtH'Hs POGHPOuRESAFR5G 1S At FRG AT XY off the

t he pralklaus seaponentis, veopposnds, Wirch hay ﬁeparatlon of
vi scosity-l owering effect and/ or conpounds

ch
ena@?oéyﬁﬁéta?“%ﬁ%“bgf' Fﬁ@e%ﬁbjo%eﬁ‘h%ﬂ@éédp?%y%ﬁtt@r“e

di ssQlavg, i Byt Aeadeast iienwiedi ymumdaalspobe: sppldete in
An exarrpl e of a conpound having a viscosity-|owering
ef f é6¥, PERES enad] iBG Qrb@t)if%rs?ﬁt)é% BPlyRecthane

conpenentstsi sataluenge AuXidh@rdesd,i keet ok ughe can
be present in the feed and/or 1n the reactor. The

var ioWs a€bapbhens! wBEdoPAlined pioedss 1nsipg epere - This

pol yBl-tROLY 0L S11dY, *CALARDCEe Wb {dYy the rBERSEN! Therefore,
i nvention may be m xed together in different ways.

Thi $hcaRrbecai hieied ivat ehab seebitdh ta serFopaterfor
OperAkian nkn, LA J AlL@rL nCags. eNg, @oa‘rﬁ%% SOOPRUNGS 5 on

are added to the reactor continuously for a limted
anoenesf st e g&kﬁmayoﬁpﬂmgbu@b%ﬁknahl@nbwayh¢amxpcess of

p! a%%e"‘@?@ségg' ﬂ%etrpc%o%og'ﬂaugdéoltﬁ Leahxed &&n}ﬁﬂqent

initial phase and/ or when addi'ng the conpounds af
such i nForahephddee PBgseht invention relates to a

polyurethane foam obtainable by said foaming process.
Still further, the present invention relates to a shaped
article comprising said polyurethane foam.

Polyurethane catalysts are known in the art and
include many different compounds. An extensive list of
polyurethane catalysts is, for instance, given in U.S.
patent specification No. 5,011,908. For the purpose of
the present invention, suitable catalysts include tin-
based catalysts, such as tin salts and dialkyl tin salts
of carboxylic acids. Specific examples are stannous
octoate, stannous oleate, dibutyltin dilaureate,
dibutyltin acetate and dibutyltin diacetate. Other
suitable catalysts are tertiary amines, such as, for
instance, bis(2,2'-dimethylamino)ethyl ether,
trimethylamine, triethylamine, triethylenediamine and
dimethylethanolamine. Examples of commercially available

tertiary amine catalysts are those sold under the



operation and sem -batch operation differ from

conti nuous operation in that in batch and sem -batch
wWop@BALisen t he product is renmoved fromthe reaRCDEP2008/054048

di scontinuously . The present invention also relates to

a polynmer polyol, preferably a fouling-free pol ynmer

pol yol , obtai nable by the prodéss of the present

i nvention. The pol ymer pol yol obtainable by the

pr ocessieabmt hENTHES EMGORAYRNAL@MDABT YV §BY 1SUE h@dhe dOr. The

the preparation of palyurethane foans, especially

f1 eXidpPeYpbl yuretthgie Woansd by Feadti'ng Pt Weh & 0L to
sui tabl @apekybs oryianat @ek-Nnthe@r i seree nof wengnwromre
sui t abl e pol yuret hane catal ysts, a suitable blow n
ageAClYBRE Brlivor e U f abt ahtst CarfdOptitonal Fytalyst are
Crossohi 0kbpg-&gent pnphis reaction is al so commonly
denoted as foam ng. Therefore, the present invention

al so relf8te¥st @a Process"Ford ptEParSi A AlpoPyRFEtHaNeOf

f oampyul-eanhng B LRMRASLEL 0Nk CONPT IE1RGuacPOLYIBIG1ycol
pol yol obtai nable by the process of the present

i NnVEEN6A aRE R PB Vicsbey aRatel codieRt PUFRPEherlR he

pr esent, rhA¥eNt A on 1$)c%t1¢5m§9eaﬂrpﬁwqrsem@eefi ntly used
obt ai nabl e by sai oan1n% process. Still further, the
£

preseft iFngehe | Ol dtesheorrerHaEed aPti Ehe present

COMNicSii BYe SBb O, Pl et hangs f oamqiRehydbet hang, often
catal ysts are known in the art and include many

di f fodPert ebapoundSOrAN L1Extepdi e dlilst toP poPyRTEIKAME
Cat%k¥§ksibsap%£¥éd.Q%t%Qeﬁntghﬁ?Qx!%.g-ghppaﬁgytamounts in
specification . 5,011,908. For the purpose of the

pr esédt repngentt oo Wi-fabbel eatiy stre mpekudel tdnbased
cat al ysts4q such as tin salts and dialkyl tin salts of
carboxylic acids. Specific exanples are stannous

oct oat e Sust aphousl wligat egedi butydtide diekanr eateone,

(liquid) carbon dioxide, halogenated hydrocarbons,
aliphatic alkanes and alicyclic alkanes. Due to the ozone
depleting effect of the fully chlorinated, fluorinated
alkanes (CFC's) the use of this type of blowing agents is
generally not preferred, although it is possible to use
them within the scope of the present invention. The
halogenated alkanes, wherein at least one hydrogen atom
has not been substituted by a halogen atom (the so-called
HCFC's) have no or hardly any ozone depleting effect and
therefore are the preferred halogenated hydrocarbons to
be used in physically blown foams. A very suitable HCFC
type blowing agent is l-chloro-1,1-difluoroethane. The
use of water as a (chemical) blowing agent is also well
known. Water reacts with isocyanate groups according to

the well known NCO/HoO reaction, thereby releasing carbon

dioxide which causes the blowing to occur. The aliphatic

and alicyclic alkanes, finally, were developed as
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di butyltin acetate and dibutyltin diacetate . O her
suitable catalysts are tertiary am nes, such as, for

WO p@Baeasel bis (2, 2 '-dinmethylam no) ethyl etPE&F/EP2008/054048

trinmethylam ne, triethylamne, triethylenedi am ne and
di met hyl et hanol ami ne . Exanples of commercially

avai l able tertiary am ne catallysts are those sold
under thetradenanes Nl AX, TEGOAM N and DABCO (al |

tr adameiks) ive T@ﬁ)mﬁl&ltga'a)g‘jéhtissféb/ﬂiﬂéa'dFY gseﬂxérﬁpla@s of
amount _of fromO0.01 to 2. garts by wei %htpf hundr ed

par 3By *nefght BFe &ﬂpﬁﬁéiﬁ“ o?%l“ihﬁﬁiﬁjq
anDuRtS opbneatal mst e oheemmd. 08 i@ c146) phpe Jﬂel use
of cross-Iinking a% ents in the productlon of

pol YHHCEERARET f atfs 156 MEPYS KRB PGISFR LEnBRY dhfalused

gl y%@'ngﬁ?" pesi AN koW’ e Beo usefdrdl ornthhSoP PasRrein
The polé unctional glycol am ne which is nost
fr edentloviRe P EHHTS $T8l §8 PR SFIAY iatet RBOPPR e‘b%f?‘éetritoﬁ“‘

of tah@ypé%@ﬁédf'le)@ Dblerpekyus et hane E)%Er@n ESse of water
di et hanol am ne, often abbrevi ated as I f used at

al | 20ch@eEreeR - 105K g lagefit 29 PRppit €8 SPnOAnbtaengs ed

to %y%r%@@rb@#é m%ta§lbnahb§né§% %ﬁﬂ:%@m@ A dBes .
1.5 php are nost suitably lied. Suitable blown

agent s IIﬁcP‘él@-’etJv@”trerOth&éeW% Kqqurg@ivg) Léarbon such as

di oxdidee hal ogenated dwdr QEél!SPP{‘s%rsa' sBQ@Bb@aﬁ%i‘ﬂ%
and alicyclic al kanes. Due to the ozone depl eti ng

ef f €6tL16F St hey fal 1y behnerinabednndd idecinat edr Bl Kangs are
(CFGR)s ct BERYSE: OfndiNiyS ALYReQf 2 DI QWG 398Nt Seit $ in

generally not preferred, although it is possible to
use DHemraF babed RitEUSEape - of thgpregéntyi aventdlon.

The hal.agenal ed,alkanes. wher el %cﬁ‘&ne'r%%hw&vi%da{&%en
atom has not been substituted by a hal ogen” atom (
so- ¢alUeedy, such foam stabiliser is used in an amount of up

to 5% by weight based on the reaction mixture of polymer
polyol reactant and polyisocyanate reactant.

The invention is further illustrated in the following
Examples.

In the Examples, the following compounds are used:

Base polyol = a polyether polyol containing randomly
distributed ethyleneoxy and propyleneoxy monomers in the
weight ratio of about 11/89. It is produced by using
glycerol as the initiator and potassium hydroxide (KOH)
as the catalyst. The base polyol has a weight average
molecular weight of about 3,000 and has a OH value of
about 54 mg KOH/g.

Styrene and acrylonitrile = ethylenically unsaturated
monomers.

AMBN = azobis(Z2-methylbutyronitrile) (polymerization

initiator).



HCFCs) have no or hardly any ozone depleting effect

and therefore are the preferred hal ogenat ed
whywsozzsbons to be used in physically bl own fREFEP2008054048

very suitable HCFC type bl owi ng agent is 1-chloro-I,

1-dif luoroethane . The use of water as a (chem cal)

bl owi ng agent is also well kndwn- Water reacts with

i socyanate groups according to the well known NCQO H20

reacti omactbeseby & eloegsingi € addr dinexi decwhi ch

causes the blowng to occur. The aliphatic and

al i &pefid?afRanes "ritRg Fye &%}J&Vﬁé\ﬂe%ﬁgame

asal ternative b|OMAng agents for the CFC 's . Exanpl es

of such al kanes are n-pentane and -hexane (ali phatic)

and cycl opent ane and cycl ohexan peyelic) o It will

be understood that the above b|OMAng agents nmay be

used singly or in mxtures of two nore. The anpunts
wherein the bl owing agents are to!be used are those

convention alfy_ap n-Fie, bet n0.1to5 phpin
case of water and b tmeen about 0.1 land 20 php in case

of hal ogenat ed-hyd Bens, > al i° c al kanes and
alicyclic alkanes In addltlo } otlher well known
auxi l i aries, "such® anes.re s, foam
stabilisers (sur?actants) and fi s may al so be
used. Organosilicone surfactants nost
conventionally applied as foam stabilisers in

pol yur et hane production. A |large variety of such
orgam&&bhhcanexsmmffmpﬁﬂﬁemtiShemnﬁﬁmmmpﬂﬂs¢n@vahha@mEy
Usual.l y, .such foam st abi use an_anount of
I SR oS A e R e b
pol yieompokyothda eacicant rapdo pof ypsacyanate teaed adtains is
The inventi is further illustrated in_the foll ow ng
Exarfioee Befhe | hE P Es e s mq&&uﬁarc%sﬁb%&ser

arec%&&ﬁ; averaged over all six chains, amounts to about
2,000.

IPA = isopropanol (chain transfer agent).

Comparative Example 1

In the start-up phase, 182.5 g base polyol, 40.4 g
macromer and 45.5 g IPA are fed, while having a
temperature of 25 °C, to a reactor. The reactor is a
stainless steel, continuously stirred tank reactor.
Further, heating of the contents of the reactor to 100 °C
takes place. This heating is attained by external
heating, with steam, of the reactor wall.

In the main reaction phase, the remainder of the base
polyol (296.3 g), styrene (295.7 g) and acrylonitrile
(140.1 g) are fed to the reactor, while having a
temperature of 25 °C. The polymerisation is started by
feeding an 8 wt. solution of AMBN in the base polyol.

52.3 g of said AMBN solution is fed to the reactor, while



10

Base pol yol = a pol yether polyol containing randomy
di stributed et hyl eneoxy and propyl eneoxy nononers in

W@ b@saeasght ratio of about 11/89. It is produckdI/BR2008/054048

using glycerol as the initiator and potassium
hydroxi de (KOH) as the catal yst. The base pol yol has a
wei ght average nol ecul ar wei-ght of about 3,000 and has
a OH val ue of about 54 ng KOH g. Styrene and

acr Haeningr bl eempatdiydrenoeabbye tnsata Ip@ﬂ@ﬁleﬁpﬂémﬁfrs :
AMBN = azobis (2-methyl butyronitrile) (polynerizatian
i ni tHAP6F FEUMBCHOE! £P8 pBRYLPT (it Eéﬁaaﬁ%ea% HUC-
WO A- 99/ 40144) having the fol |l owing structure wherein
Ri to R6 represent chai ns conpri sing randonly

di sttFieBBLedLipr opyl ene oxide (PO) and ethyl ene oxide

(EO m@ﬁ@ﬁéﬁoceoﬂ}% wei ghtpsatd 0,0fe-B@pte EQ & nndheseq,
chains is out 82/18. The wei ght average nol ecul ar

wei GCepér tBRai e frsragedyobert@alie died graing,the start-
anDu $nheabout s 2, Q00 2L BA & i sapr-epanel tﬁenaféa to the
transfer agent Conparative Exanple 1 In the start-up
phage€actgs. Byl e dseip6l Yol SMaer o & ricr oRer “and 45.5 g

| PA ar eDE?Qm%V\fHé &having Bnisipelatauie ebu2b, Okss to

a reactor e reactor is a stainless stee

contliaflens| 9t sthe rad AtoRk Wi tAcH " 1Puﬁpﬁéﬁfah%%ﬁiﬁﬁ?m§ﬂe 1

the jcontents pf 4:he.feachor:to,d0QQEkakes E%é“%%actor
This heating is attained by external heating, wt

Steéﬁﬁeéfhﬂﬁén@eﬁﬁi@mdwﬁpﬁedlﬁliH@fﬁ@@ncp@ﬁ@ﬁm@ﬁlln the

phasg.. the fﬁﬁ@éé‘d% qfyot e base pol yol (296.3 g ),
styrene (28 g ) and acrylonitrile
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(140.1 g ) are fed to the reactor, while having a
tenperature of 25 0C . The polynerisation is started

whypooBezxs8nhg an 8 wt . solution of AVMBN in t he PEFEP2008/054048

pol yol. 52.3 g of said AMBN solution is fed to the
reactor, whilehaving a tenperature of 25 0C . The
pol yneri zation tenperature w tthin the reactor is

mai ntai ned at 100 OC . Exanple 1 The procedure of
Conparative Exanple 1 is repeated, except that the
base polyol, to be fed during the start up phase, is
first heated to 120 0C and_bthenl 2 to the reactor
whil e having a tenperature of 120 OC . During the
start-up phase, advantageously |ess heating of the

react-or PRAFESE Wit iTReChAparatt VEBXARpIre BT fRATRddEd °f 2
in %EQ%heEOpbgﬁﬁlﬁrM%ﬂ%@”b@B&@s§fcdﬂ§%i%@§0ﬁ9£i tLrpase
haV|nq_fed and m xed all of the conpounds in the

st aP®lyplphase, 0% dOFF0 oLy lenical y Mrgaturapp@ ey s, a

the Ratah-or sem -hatch cprepasatd:en 19f sanpel ¥h®F, and
pol yol , which process conprises m xing a base pol yol

oneC&ﬁlﬁﬁﬁél%t%yﬁéﬁﬁbéFﬁ?sﬁﬁ%a@%?ﬁbe@ﬁﬁoﬁ@ﬁ%m%¥i%¥“g’the

pol yesizat £ QRs | Aiddiakar ot OBt ARAl IR MBEN O0BE, AT C,
optionally a chain transfer agent, and polynerizing
t he "HiSYeGPeCPhusr dtral RédTAE aCTtIierEattar Be o158 toge fed

200 ,0G1o WHGI &Y N, QNG QL IREE P I8 LATRAURSL LD Dfient
m xed are fed while having a tenperaturé which is

hi ghempehanRvambi ent tenperature . 2 . Process
accor di BgoLos el aldm hin MRS 81 0 oNe QfIBER Ofe te nore of

conpounds to be m xed are fed whil'e having a
t enpércaragmneowhie - d Pebetivednas® fatd w8309 bavime a

tenMerRALUL e, £ NARGY) QL Wi ch, POY ITRf 112851 8P 15

carried out .
temperature (in °C) at which polymerization is carried
out.
3. Process according to claim 1 or 2, wherein the base
polyol has a nominal molecular weight in the range of
from 350 to 15,000 and an average nominal functionality
(Fn) of at least 2.0.
4, Process according to any one of claims 1 to 3,
wherein the ethylenically unsaturated monomers are
styrene and acrylonitrile in a weight ratio of from 30:70
to 100:0.
5. Process according to any one of claims 1 to 4,
wherein a macromer is used and the macromer is obtained
by reacting a polyol with a cyclic dicarboxylic acid
anhydride not containing any polymerizable double bond,
and subsequently reacting the adduct thus obtained with
an epoxide compound containing a polymerizable double

bond.
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3 . Process according to claiml1l or 2 , wherein the
base pol yol has a nom nal nol ecul ar weight in the

w0 2008222581 from 350 to 15,000 and an aver age noPGCTIEP2008/054048

functionality (Fn) of at least 2.0. 4 . Process
according to any one of clainms 1 to 3, wherein the

et hyl eni cal | y unsat urat ed nondsers are styrene and
acrylonitrile in a weight ratio of from30:70 to
100:0. ProcPE9cessHrateer dbngLit Ay woReeoh €haidf1lid o

4 , wherein a macroner is used and the macroner is
obt &IEdPBY HEact T ity SATEBFyOr Vit tH & adyel pphvdride.

di car.boxyhigeacidh @anhydehdgapot GOl BB dfYaccording to
pol ymeri zabl e doubl e bond, and subsequently reacting
t he 2Add@BE PhUSIDBtRIINEd Gith an epoxide compound

contai NbpRgcads Pot Heyriczabh 85 doubl 8 herda8e. fEér@O&ﬁSfoamlng
according to claim5 , wherein the cyclic dicarboxyli

aci & &RYEPLEECT SPRIREIRE Ankgdficde PO7YOLl pePyaEtable bY
pol yole @@b@e@@bé@c@alﬁqgeter QELSSACHOIALAgst 0 @Y AR a
of clains 1 to 6. rocess for preparing a

pol W&t RafBaFdEn IFPPE&RTRg a conposition conpri sing

a pa) ymep:polyolaRbtaipabhea byaghe Rr 06essr86£0y G rding
to any one of clainms 1 to 6 and a pol yi socyanate
conpené€Reimgs: Pol yur et hane foam obt ai nabl e by the
DFOQQﬁssﬁgﬁQ&défEhéﬂ% chabM 8ing 10 FhAREHcBRLAL! &)am

conprising the polyurethane foam according to claim9.
according to claim 9.



