1 PROCESS FOR PREPARI NG POLYMER POLYCLS The present invention relates
to a process for preparing polyner polyols. Pol ymer polyols are
comonl y weedosiiaessi he manuf acture of fl exi bl e pol yur et hane/Hre@s®s40rs exi bl e
pol yur et hane 5foans are wi dely used in nunmerous applications. Miin sectors
of application are autonotive and aircraft industry, upholstered furniture
and technical articles. For instance, fulll-foam seats, top pads for the
seats and restraints for back and head, all nmade fromflexible
10pol yuret hane foam are wdely used in cars and aeropl anes. O her
applications include the use of flexible gglgurethane f oam as car pet

a

backi ngs, beddi ng and mBEPFESS LR TRt OLHdt 9 6Fnot or bi kes,

gaskets between a car body and its lights, lip seals of 15air filters for
engines and insulating |ayers on car parts and engine parts to reduce sound
and vi brati on. TheaPsrEBN B GEHET AN Y eeAtBtinteredriof tRel fanuf act ure of

pol ymer pol yol syepar@nApsyshem whefLish a polymer is stably dispersed in a
base polyol, is to obtain a polynmer 20pol yol haviggiboth a relatively high
solid pol yner contferRty™aadPal¥eH T iieROMOr oW Wit dsitt FPorarakecigire

handl i ng. o EPr A-898628, 0 5640882 acseal - Paleth R Qeess PR epari ng
pol ynmer polyol by polynerization of styrene and 25 acrylonitrile in a
pol yet her pol ybPans axhaLeRlyY €azdbril AURECHP eXBNCEC G opPef Y bRd pol yner

pol yol (heel), yherei not5rom0: 20 £ 3u¥hoPivd hepaliypeLesolids in the
final polynmer polyol cones fromthe preforned pol yner polyol. EP-A-768324

di scl oses a contdWicYs pPoeesserfat e 130prepel atddrichlhrghl glstabl e,
f|ne|y d|V|dedFoﬁc%%stance, full foam seats, top pads for the seats and

restraints for back and head, all made from flexible

10 polyurethane foam, are widely used in cars and
aeroplanes. Other applications include the use of
flexible polyurethane foam as carpet backings, bedding
and mattresses, foamed seat saddles for motorbikes,
gaskets between a car body and its lights, lip seals of

15 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

20 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

25 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

30 preparation of highly stable, finely divided, low



2 viscosity polyner polyols wherein in the first step an internediate is
prepared by reacting (1) a m xture of styrene and acrylonitrile in a

m xt ure ovo(2B)s/@230l yoxyal kyl ene pol yet her pol yol and (BLT&Pews/o6t@s in 5
the presence of (4) a free radical initiator, (5) a solvent having noderate
chain transfer activity and optionally (6) a reaction noderator.

Further, WD 03/097712 di scl oses the use 6f-both a seed and a heel in a

bat ch or sem -batch process for 10preparing polymer polyols. In order to

ef fect pol ymeryzadd0mny0bho0hRe OrpdMfA setipk-enh cal lnhdrsatur ategl amnonmers, in
general, a pol yrrerl zation initiator should be added and the tenperature
shoul d be rel at?V&IRPHAGR, 1pref ARy i GREFT 15 hen énﬁ‘tléﬁ‘tlr?e%‘];erature.

Pol ymer i zat i ons¢@rmer atdr g@;mnmlq@mm segi kutdhe gngesof from 50 to
200C. Therefore, in an initial fpée;ase t he terrperature of a m xture of the

starting mat er?Pah PG YRENBOPYHET IS4t POAYBE &Port)i SnTPREPBBF st be

i ncreased. Suchhdhasedngcusdally &%ﬂe%dr%l@&&@ltmh&ﬁ%@%e (Sych start-up
usual |y takes place in the absence of pol ymeri zation initiator. During

such startup pHaSEENT RevEBRpBPaTiAe r?@;?lﬁetF%?fe%i”s@d:t&ﬁlHS 2R

pol yneri zat i onotefmerature: gnr@g@tqrcglaﬂl@@e%ggrt he prior art, the
t enperature 25i ncrease dur| ng start-up i s achieved by heating the starting

materi al s inside tIEtheaet B9 Whet%l 1 2poiyaePtoatith s £6 Betpet f or med.

Such heating isc.gengfdll yeper foragch oy bt eepalby Qf exkespatby heating,
for exanple by heating the wall of the polynerization 30reactor wth steam

A problem is tPegRabins Relesar seebfoltS-me, foul i ng devel ops on the reactor

wal | . This foullngmr%%%@stgh&@@gte@tol%eb@%tfa@w%ﬁqene@nﬂn&gethat it
beconmes increasingly nore difficult 'to attain a certain
ethylenically unsaturated monomers, in general, a

polymerization initiator should be added and the
temperature should be relatively high, preferably higher

15 than ambient temperature. Polymerization temperatures may
be comprised in 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

20 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

25 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

30 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



- 3 - tenperature within a certain tinme period. As a consequence, in the
course of tine, the start-up phase will take |onger, unless fouling would
be renovesoeaetn2eisme prior to starting a new batch. Thi $Craronalos4wis
5fouling is however cunbersome and time consum ng. Further, if fouling
woul d not be renoved, it wll become detached fromthe reactor wall sone
time and then end up in the final polyreB pol yol product. Renoving the
fouling fromsaid final product, for exanple by filtering, is 10al so

cunber sone and:dmp® LORSUNLPBin a cedtainSt@fe Opfecdq.ofast he present
invention to reduce the fouling problemand the di sadvantages connected
therewith, as TREIEEEEGFabolet "SHEFPBYISS RGl Tt s SEahd PhatetTi s obj ect

can be achi evegi by wensunbAget hain e FouldAPro@fq te reappedngdscit o be m xed
are fed while having a tenperature which is higher than anbi ent

tenperat ure. Futthér&dvant Ages-U19 the<pr 83kt - i Mentic8RVat e“Hescri bed

bel ow. #Accordi aglyind he poeseat dnmatsoer bebat & tenud@process for the
batch or sem -batch preparation of a polyner polyol, which ﬁrocess

conprises ni xi figr @ Base IpbPyotid grerisr PRvr 8° et #yTERtcaltl ¥ hhsat i ed
nononers, a pohyrerizate -8R tRktidtAor QRELOBEHL Yt BndTRELORBE, &g gptional Iy
a chain transfer agent, and polynerizing the 25m xture thus obtained at a

t enper at ure of 150-t% 200&, PahErel POYE loPTABEE" of R LENPBENERtig'De ni xed

are fed while hayingia tenper atad&cich Lsaphober, thanamhients
tenperature. Therefore, in accordance with the present invention, 30one or
more of0t he ba®Espolupderserhydedicdld yoarsatu? at ed nononer (s), optional

macromer and opti onal; chgi BpiLansiern agepksL o be,Jied,, Pave.@.denperature
whi ch is higher than anbient tenperature at the tine when they are fed to
the fouling problem and the disadvantages connected

therewith, as discussed above. Surprisingly, it was found
that this object can be achieved by ensuring that one or
15 more of the compounds to be mixed are fed while having a
temperature which is higher than ambient temperature.
Further advantages of the present invention are described
below.
Accordingly, the present invention relates to a
20 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
25 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,
30 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



4 the present process. This inplies that the tenperature increase nornmally
to be effected during a start-up phase may in fact be achieved, at |east
parti al | Wwopnésor2ise t he present process, that is to sayPpTiEPROMSOS40MKiI ng t he
5starting materials. Therefore, besides solving the above- nentioned
fouling problem the present invention may result in that a start-up phase
woul d no | onger be required. The relatively high tenperature for one or
nore of 10the starting materials nay be achi eved by pre-heating. Such

pre-heating maynsuidakhy beoetfected bYmbnsestimg aHoopmpepat@di ng a
heater such as a heat exchanger, into the pipeline feeding one or nore of
the starting mBtergeaSs "OFVEbhpothde 56 TERESPr E¥ehtd fr 6E855 ~BRdP¥E i ng

15sai d conmpoungd{$)in atackedst apardia,l e tlbé@tl@{msa&%hﬂyqogr@@f Of o tihdi Xi ng
with the other conpound(s). An alternative nethod of achieving the
relatively hi ghft¥lePaPrGrest ot dne orromsfE B 1¢hd StartiAgtiaterial s, is

to feedsone orsmre f nbherstast i NG 200Rter bak sady LARRAUNES:t & dhe present
process directly after producing such conpound(s) in a preceding process.

In such case, Pre-tEsd Aguilsnhot: Heéded toP PECTEEded VEGTAON €8 ext ent

because in a | pisof imstances shecopPoUadEskotns be iiedoaresal ready heat ed
because of any 25reaction heat generated in their production. For exanple,

t he base pol yofeHuyr<e sent directly to the present process after having
prepared it while 4l ke18tibd1NAtigH RegBEDL RS, £ HO0QNG - Of oL hE, ot pol yol
is not needed or is needed to a less extent. By doing this, no or |ess
10 the starting materials may be achieved by pre-heating.
Such pre-heating may suitably be effected by inserting a
loop, containing a heater such as a heat exchanger, into
the pipeline feeding one or more of the starting
materials or compounds to the present process and sending
15 said compound(s), at least partially, through such loop
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
20 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
25 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
30 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.



30energy woul d be | ost. Another advantage connected wi th such direct
transfer to the present process, may be that |ess storage capacity is
needed f owothe/esiti ng nmaterials for the present proce®ST/EP2H8/054048 The
conpounds which are fed to the present process while having a tenperature
whi ch is higher than anbient tenperature, wherein said anbient tenperature
may range fromO to 45 C, preferably havé a tenperature which is
Ssufficiently high to reach a tenperature for the mxture of all conpounds

at whi ch pol yneri zaid @anFBYndE WHlidd at-edsclref erablyresthe padiess
tenperature is conprised in the range of from50 to 200 C, nore preferably

70 to 150 G, a‘fﬁkﬂil%@vﬁp@féré%mﬁ@ﬁ%r@ 12610t 1¥INSEc kBBl §HeTS Zat i on

tenperature caredeadychevheashed by Leeding angaatheeensl tegstarting
conpounds to the present process while having a tenperature whi i s higher

t han anbi ent tErPerbatter €2 sai P ity ﬁﬁf’%r?a@%ﬂ%@t&rﬁowpbﬁ@eﬁfs have to

be heated durifgrtihe epkoaess +d Sﬁ%aﬂ‘c,h fa%eﬁ%@f@ﬂ@fé neirdent hgi £@acd or
wherein polynerization is to be perforned. The advantage of that is that a

start-up phase®efFectGoHgoartenperdtiite PPAEFRRSE Fi61" ¥ RPxture of starting

material s, may;be QMdd ed-eptifely, diewevereral sgpuhereesoge heating would
still be 20necessary after having added all the conpounds, the present

invention is sEPTRTig@Farfageousdidr tHatrPessl heat4dy “iCs meeded during the

start-up phas réj?e%%bﬁ%uhb“go”@é’ob% f%%ﬁeﬁloéﬂdpéélfer%tb@&twptc@hm is
shorter. In all cases, "a si :;L;nlfl cant batch time reduction can be achi eved

25wher €by t he overHl |Sv@@pa@ Yeofzad ip6l yREPCPOI YA JeroddEerdn ptant is

i ncreased. reached by feeding one or more of the starting compounds
to the present process while having a temperature which
is higher than ambient temperature, said starting
materials would no longer have to be heated during the

15 process itself, for example inside the reactor wherein
polymerization is to be performed. The advantage of that
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

20 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

25 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

30 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



It is not necessary that all of the conpounds to be m xed are fed to the
present process while having a tenperature which is higher than anbi ent

t enper at Wwe.2o08or2Bdexanpl e, where the pol ynmeri zati on tempemEeens®s4038 100 C,
only the base polyol nmay be fed to the present process while having a
tenperature which is higher than anbient tenperature. In such case, this
tenperature would have to - 6 - be highep than 100 C, for exanple 110 to
140C, in order to conpensate for the anbient tenperature for the conpounds

other than thepbaseymeal yakn 160 base mel vaknpse pres heatiedot) myokher
pre-heated to a | ower tenperature, 5provided that one or nore of the other
conpounds to be® MXBYrEFECafsh Pre-Weirad, LeBreeams é°Fhe " 8hai n transfer

agent, if preseffpoddasl Scnbewevsr oy eheer gdi{on f eed ke gbhybenigal |y
unsat urated nononer(s) to the present process while having a tenperature

whi ch equal s aﬁ%ﬁ?ﬂﬁatf@téﬁp@?éi@ﬁ(?re‘heapﬁgf%?a%I%RWQSné?SPeﬁ%F%F?ﬁ t he
compoungls to berdiixed anecf edetor the Poesent prrcessmiphiheshaying a
temperature (in C which is between 50 and 150% nore preferably between 75
and 150% and hostd gFEEf er-aBl §- Hetswer 96 Cane* a1 oot EhR teimperdt ure (in

C) at which polyswmr i zatieasksc card iied oulevdhe gameraiueg ateihih
pol ynmerization is carried out is conprised in the range of from50 to 200
C, preferably ¥ EPI501IEY anse Mo v 8P8PEBT YS V0T GPE20TESeShi t abl y, t he

base pol yol isyf&edd0 hhe20presen Ripeeasybile havdndig hepperature (in
C) which is 110 to 140% of the tenperature (in C) at ich polynerization

is cartfed out?emﬂﬁﬁﬁ§¥§ethe ot her conpounds to be mxed are fed to the
present process WH/l&-hayhpg and ePerRLULe Méc&ngﬂ}ﬁ%ld% apbhenti xeq

25t enper at ur e. As nmentioned above, it is preferred that the present
process does ndte d@fprricséha Braztrtuprelase, vihat liaying sayearphase awher ein

a mxture of starting materialsedsdiinhengheased. Jlaneyer. wheye the
present process does
between 75 and 150%, and most preferably between 90 and
15 130%, of the temperature (in °C) at which polymerization
is carried out. The temperature at which polymerization
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
20 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
25 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

30 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



30conprise such start-up phase,
absence of polynerization initiator.

such phase preferably takes place in the
I n accordance with the present

i nvent i onwvoade/2essmal base pol yol and ot her additional eowpEracd®s4my be fed

7 after initiation of the polynerization. Such additional amounts of the
| atter conpound(s) need not be fed while having a tenperature which is

hi gher than anbient tenperature, in ordef” to naintain a constant

5pol yneri zation tenperature. Usually, reaction heat is generated in the

pol yneri zat i onafeactinan ikt $6hfomnhich eghetayabeod ermmadabyiexdermnal |y
cooling the polynerization reactor.

In a case where for exanpl e additional
base pol yol of 2Bttt ERfetalt tie GEPPEHY (10sUEG W51 PRg ARy Holfever be
onmtted, at |easifardtitdhb¥raf@fe anteit aknnpghéodfn tiRchn order to

mai ntain a constant pol yneri zation tenperature.

. , The pressure at which
pol yreri zat i on“HELH5E V€ &r r LBAOGRT iGP (HeprERehtCPIVEESs, is suitably

conprised in the Aarangeieh f&pm . Qkd oydubary absolutien, ABLe syitably 0.05

to 4 bar

absol ut e. The polyol used in the process according to the

present i nvent YO ECerablyei RO EIFerher potyiolon dlts6freqtent |y

referred to ashpol yoxyakkybene-paly g« raHehy 20p0l \et hee pol yol s are
typically obtained by reacting a starting conpound having a Elurallty of

active hydrogepPBfhts 2Rt RN oRe2 PO ore &l RyFene sd des, csath

@as et hyl ene

oxi de, propyl eng; oxifle, BHLY! o, OXige 05 BhXt Urgs Of LWwo; gr es@r e of these.

Sui t abl e pol yether polyols are those 25havi ng a nom nal nol ecul ar wei ght

the rah@e of fPeph cooling may however be omitted, at least partially,

15

20

25

30

for a certain period of time in order to maintain a
constant polymerization temperature.

The pressure at which polymerization may be carried
out in the present process, is suitably comprised in the
range of from 0.01 to 5 bar absolute, more suitably 0.05
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-

in



350 to 15,000 and an average nom nal functionality (Fn) of at least 2.0. It
has been found particularly advantageous to use polyols having a nol ecul ar
wei ght 1 rwoheosramige of from 2000 to 14, 000. Such pol yol eCprpkesabloys
30further have a Fn in the range of from2.5 to 6.0. The hydroxyl val ue of
t he polyol suitably has a value of from110 to 150 ng KOH g, nore suitably
of from20 to 75 ng KOH g. Exanpl es of -s@i tabl e pol yol s i ncl ude CARADCL
5C46- -8- 02, CARADOL SC36-13, CARADOL MC36- 03, CARADOL SC56-02, CARADCL

SC36- 11, CARADGL, SG48103 ands CARARGARAMID6MO36 { CARADG DS, actéagiemar k) . Most
preferably, CARADOL SC56- 02 polyol and CARADOL SC48-03 ﬁol ol are used.
5Sui t abl e et hyF&HREA 15F3Gnsat u?%%%%ﬁéﬁépé ot GrepAni 1H5°PreS di sper sed

pol ymer i ncl udecmiamydr, arsorat i sadydnocanbenspréi&en sty eneapal phesdret hyl
styrene, beta-nethyl styrene and vari ous otﬁer al kyl - substituted styrenes.

Of these, the UsPVYSt ¢rENL REPYr efr@d. PThEC L GRAhyAISe4r omat i ¢ nononer nay

be usedsal one or ighi%@%@ieﬂéﬁlilfibr\/ﬂéahl% hekaet vl @ningabhyrynsat ur at ed
nononers, such as acrylonitrile, nethacrylonitrile, vinylidene chloride,

various acryl ate¥HEd % SRPugate Hiemes Yi'Pkel 1CB1%utvddivenar ahd-1Sopr ene.

Preferred 15ethyd.encalchy, unsad uated JTOROPERE Snd O pe susednforpdhe pur pose
of the present 1 nvention are styrene and acrylonitrile in a weight ratio of

from 30: 70 to MO0 SHYIRES ABRENAETLOYsartietl atty! prepéifeleto use styrene

al one or a conbipnation ef styreneandachyl opitddd &4 par2dneighindatio
styrene:acrylonitrile of from50:50 to 75:25, resulting in the dispersed

pol ymet$ pol ysYyreherand tsEyRemesic MaAYoRPt FEP@ T1SA) Eopdl yner s,

respectively. .onpRIRfiehaRhyn S BCTAMBA LS fed, tghdhe BEegent process.
Wthin the present specification, a macroner is 25considered to be a polyol

whi ch may cont@eerse 0F UADr @S undatiaratirons, andtvifiro opdrpsder is to ef fect
a stabl e di sperging Qf,t @glgﬂé’éﬁerva‘}%ro%!sc5§§yi£‘té§”%n%a%%n88%€éd, sai d

pol ymer particles obtaine rom pol ynmeri zi ng" one or nore et enically
unsat ur at ed nodbresss.liVeclepebstathicagte and isoprene. Preferred

15 ethylenically unsaturated monomers to be used for the
purpose of the present invention are styrene 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

20 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

25 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

30 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,



30can be used include, but are not limted to the reaction product of a
polyol with a reactive unsaturated conpound such as nal ei ¢ anhydri de,

pht hal i ¢ wohyeizess) fumaric acid, PCT/EP2008/054048

1, 1-di met hyl - m i sopr openyl - benzyl -i socyanate, - 9 -

i socyanat oet hyl met hacryl ate, 2-butene-1,4-diol, 1-butene- 3,4-diol,

hydr oxyet hyl net hacryl ate, hydroxypropyl &acryl ate, nethyl nethacryl ate,
acrylic and nethacrylic acid, nethacroyl chloride, glycidyl nethacrylate

and 5al |yl gl ycisylarethernylheenfolycarhorybi€eaeid s0uianhydrbeteedes-
enployed, it is preferred to react. the unsaturated polyol with an al kyl ene
oxi de. The pol yot Gl pPEPArTRY- PHESTREFS e Rt Pr FETSBYY RBE a hydr oxyl
functionality gfratadegastrlyl Ifmiaharked aBsyoferahancbaen-geseribed in
WO A- 99/ 40144. Such macronmer is suitable as a stabiliser precursor in a

pol yrer poIon?C%ﬁniW%%?aﬁé@ﬁlp?%%ﬁﬁ%gf'bﬁlécb?b%é%%jﬁﬁFﬁﬁagénﬁ?@ses reacting

a polyos wth éﬂ{?@ﬂ§ﬂ§CQH9§r@€%%@j Gl doanhyrdde inotcganbai ni ng any
15pol yneri zabl e doubl e bond, and subsequentl¥ reacting the adduct thus
&

obt ai ned wi t h & ¥Ho¥icdé ScBipourifcartt aisnPAG & 1yl yifeFie24bl BR®¥oubl e bond.

The pol yol prefesahl s s01PbE 0kiQf & AhX,UESe ofxisQr bithel oy §dy ong or nore
diols (including water), said sorbitol or said m xture having 20reacted
Wi th a m xt ur ePBFPPrEsy LeAeMdXT deeamT SéeRyPenel X YOTREY eycl i ¢

di carboxylic agig-anhydnridespref eraply oi s phthalic anhydride. The epoxide
conmpound preferably is glycidyl nethacrylate or glycidyl acrylate. The
adductl@an first paftleycbecdetrtedhan tAsaPeapn HrsIiigwer 125f uncti onal

epoxi de compoupsl hefore;hei ng,feactedw.t hst be; epoxd de goapound: cantai ning
a pol ynerizabl e doubl e bond. Further, the polyol can be reacted with a
di -or hi gher fRFRIUGIvAl nsechahetsr corpotndap? derxdinngnt Recpened i loh et ween

the polyol andpf&ﬁxﬁy%%EgthSﬁﬁpﬂ%¥JE%a@%&gg a polyol with a cyclic

dicarboxylic acid anhydride not containing any

15 polymerizable double bond, and subsequently reacting the
adduct thus obtained with an epoxide compound containing
a polymerizable double bond. The polyol preferably is
sorbitol or a mixture of sorbitol with one or more diols
(including water), said sorbitol or said mixture having

20 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

25 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

30 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



30anhydride. A nethod for preparing the nmacroner conprises reacting the
adduct first partly with the epoxi de conpound containing a polynerizable
doubl e bow0 2e08di28isbsequent |y reacting the reacti on prodect/Ephars/osusi ned -
10 - with a di- or higher functional epoxide conpound or a di-or higher

functional isocyanate conpound. The macroner preferably has a
nom nal nol ecul ar wei ght of at |east 4000) preferably in the range of from
55000 to 50, 000. The amount of ethylenically unsaturated nononers

present duringyithe Ppracess pighde PreseBhal NYdtion capovanyow dely. At any
time during the process according to the present invention, the anmount of
et hyl eni cal | y 30uhsadr 488" SQﬁﬂaPag@n%?%H?%P%hffer bet ween of from 0

to 60% by wei ght bﬁ%%a@@oﬁ@i%rd@r&mlyoﬁabaé%&&'rﬁé@ moRELYI®F , nononer (s)
and optionally nmacroner. is possible to have all base polyol fed

initially, whi¥Velqit jof &Fsée%%%s@%Vb Peeaggabhe s £pret thefase pol yol
15aftersinitiathon f spobyoeri zati on. The additional base polyo
optionally added after initiation of polynerization can be the same or can
be different from¥ife 3a58" pof yHLVASILARE 18I P36t atPreleRabPyS the base

pol yol remai nspthe sanR.i20Thee polodmss zat Lo hiddat ahviksc usyaldy applied
i n an anount ? fromO0.01 to 5% by weight based on total weight of

mononers. Sui t'&bie Welstier fzat o inf GUALBE st Be UATEMT PRCPRE1RE ttAnd

i nclude both peroxidecempaypgs: and tal%oaﬁlea%ugﬂseug&%mkgmgf per oxi des
are di benzoyl peroxide, 25l auroyl peroxide, t-but ydr oper oxi de, benzoyl

per oxi 8é and dvﬂ%a%ﬁﬁﬁﬁdpépéﬁm%@VﬂE%a@ﬁPé§ab¥Y§ﬁﬁ%§ﬁl@eéﬁéeéoﬁﬁoﬁﬁﬁs are
azobi s(i sobutygoni tggsl @), (ALBN) and azobis(2: Wéf@’dtb%tfy{’b%b%biﬁl (AMBN) .

Chain transfer agents may al So be added to or
polymer, monomer (s) and optionally macromer It is

possible to have all base polyol fed initially, while it
is also possible to add the majority of the base polyol

15 after initiation of polymerization.

The additional base polyol optionally 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.

20 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,

25 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

30 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



30present in the polynerization reaction nmedium Preferably, they are fed
to the reactor in the initial phase of the present process. The use of

chai n trawefess/agsmts and their nature is known in the &CT/EPGN&iomous ansf er
agents enable a control of the nol ecular weight and/or the cross-1linking
occurring between the various pol yner nol ecul es and hence may affect
stability of the polyner polyol. If usedlat-all, a chain transfer agent is
S5suitably used in an anmount of fromO0.1 to 20% by weight, nore suitably 0.2

to 10% by wei ghtanand mBshtsubtably 0.c3nt005% by veinghtcubaseg omd ot al
wei ght of end product. Exanples of suitable chain transfer agents are
1- but anol , 2- bW AT Ehies 6pPopahbt< 1 et REAGF I et PRiGe &Vel Bhekdte 10and

nercapt ans, sugdn @& dedecanethi sha wihanebbi 9fsede dteptianethbolsne _
2-octanet hi ol and tol uenethiol. Preferabl g i sopropanol is used as a chain
0

transfer agentPOXer PEOHBOUNHS, "Eift i tas tconpotittls! 4GP Eat PHY idd ng of
the various coyponantsuseampeuidsanhinthohayeoa doviseoskt ¥yl eueging ef f ect
and/ or compounds whi ch enabl e one or nore of the conmponents used to better

di ssol ve in tHheoTeattitahireli ant el alP¥o "BeJappl 476U MOAN ERARPPEY df-2a

conpound havi ng, & iicslib)c | omesd NG ehbeat , wil enakhiingraabet ter mxing
of the conponents, is toluene. 20Auxiliaries |ike toluene can be present in
the feed and/ oFx31PkSfe OfedBtbrble Chafhe tyarpbes tRfFenents . n8eeA 1N 1t he

process to pr e@%&ml_y,rr%p?%ymél,i Race8l dance, Mdih theiphesend invention
may be m xed together in different ways. This can be 25achi eved bat chw se

or in &0seni - batEMBFEPEER6n. SEHP tdfe dogecercehasel orfdhenehbt el colrpounds are

added to the reactof..¢anti ndoysi ¥ diafi A LLAl t et amunt,10f pLipe:. 5 3Uch. _
continuous addition may take place when adding the conpounds to be m xed in

an initial phastormmdeeelwheénused as a chain transfer agent.

Other compounds, such as compounds facilitating

mixing of the various components, compounds which have a

15 viscosity-lowering effect and/or compounds which enable
one 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.

20 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

25 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

30 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.



30addi ng the conpounds after such initial phase. Batch operation and

sem -batch operation differ from continuous operation in that in batch and
sem - bat cNOaperiaeisen t he product is renoved fromthe re®RCTMP2008/054048

di scontinuously. - 12 - The present invention also relates to a polyner

pol yol, preferably a fouling-free polyner polyol, obtainable by the process
of the present invention. The pol yner pal3ol obtainable by the process of
the Spresent invention is very suitable for the preparation of polyurethane

foans, especial |y fleexirbkenpol yHetikanaiteanslatys reaet bpgyhér Wi th a
SU|tabIe pol yi socyanate in the presence of one or nore suitable
pol yur et hane catai3/st #redesaPtabt & BIowTRG- ag ety Bife POLYRr e

10surfact ant s, opduh O#1ie0BR| t¥e BpEd@S% bitnkhagppgeMr iFRkstigaction is al so
commonl y denoted as foam ng. Therefore, the present invention also rel ates

to a process for &h@pé)rollifi@e]é ot YAdr é)tbﬁéﬁéa?%)%n]%b%%é)ﬁioﬁ@s% ¢onptsi tion

conprissng a petydmic pekxakiebt al nalle shythbee process gkt heipr esent
i nvention and a pol yi socyanat e conponent . Further, the Eresent

i nvention rel aRREYYERBEI §ORBE hatied Fam Bbf AP FbI e Moy v8aPERERRaM ng

process. Stillsfad hey, Lhecpresant idiventionapel alas itkecdashaped, article
conprising said polyurethane foam 20Pol yurethane catal ysts are known in

the art and i nebude SramyedPfferems doOmfoaREsa M RXerisi-penfi st of

pol yuret hane caialksts,i s, sma}bf@t@%ﬁnggsg@ﬂtl ndd Sr patent specification
No. 5,011,908. For the purpose of the present invention, suitable catalysts

incl ude0tin- 2Sasd searal ¢BE SOP SR 1Ay i ﬁr@%ﬁﬂslréfﬁdlgdlaaﬁl%\]} Th¥s salts of
carboxylic acifds, SReciiki 616XamRheh 18N QeSbABAOMS foaming. Therefore,

the present invention also relates to a process for
preparing a polyurethane foam by foaming a composition
comprising a polymer polyol obtainable by the process of

15 the present invention and a polyisocyanate component.

Further, the present 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.

20 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-

25 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

30 instance, bis(2,2'-dimethylamino)ethyl ether,
trimethylamine, triethylamine, triethylenediamine and
dimethylethanolamine. Examples of commercially available

tertiary amine catalysts are those sold under the



octoate, stannous oleate, dibutyltin dilaureate, dibutyltin acetate and
dibutyltin diacetate. O her suitable catalysts are tertiary am nes, such
as, for 380neasaness) bi s(2, 2' -di met hyl am no) et hyl et her, PCTiRPeavsp5ans ne,
triethylamne, triethylenedi am ne and di net hyl et hanol am ne. Exanpl es of
commercially available tertiary amne catal ysts are those sold under the -
13 - tradenanes N AX, TEGOAM N and DABCQOJ all tradenmarks). The catalyst is
typically used in an amount of fromO0.01 to 2.0 parts by wei ght per hundred

parts by wei ghﬁr&ierﬁﬁle)émﬁA@Q'YEItOP(Nme)andpbﬁﬁ@Br@lla@léﬂbﬁaﬁlﬁspatﬁ{eys'[ are
5from0.05 to 1.0 The use of cross-|linking agents in the

production of %’T@]L}’rsé:t RENEYPOEMELY 19561 FKABWHICPYT yHunéPToRal! g col

am nes are knowp i he %§ewigﬁ@rpérhlh$m|a%90§§rtsTh:g/ Reliyhunetional gl ycol
am ne which is nost fre%uentl used 10and is al so useful in the preparation
of the presentP$+8EDHIPEIEBLY (r'et harfe F6aREd #8OHitet kdn6Ptahy Ak, 20T t en
abbreviated asgBEOA . osf tusedoatn@l |, the cross-linking agent is applied in
anounts up to 3.0 php, but amounts in the range of from0.2 to 1.5 php are
nost suitably 15appls &8¢ ©F CXitdBINEBRoRP Y- agehttdsi REPHEET Wit &1t

acetone, (liquishycarhenedicgxhde;s haliagenat,ed hydragcribens: ? {jphatic
al kanes and alicyclic al kanes. Due to the ozone depleting effect of the

ful Iy chlorinat®de 19§6r KRared- 20 R&rés L EFC §)1e her@9ecof Thhi s type of

bl owi ng agent sy 5, geperahly ojcHr elfiedn: aht houghd & L8.pess) bl&d o use
themw thin the scope of the present invention. The hal ogenated al kanes,

wher ei AV at | ea®®< orfe aHydr B§eht-at omHgs Pr6Pabeehrs UbsttittuPeds®yt a hal ogen

atom (the so- C@ié;&%l%f’lﬁgf?u%%t@%@ fenQr hargdlyeany0zgne.depteti ng ef fect
and therefore are the preferred hal ogenated hydrocarbons to be used in

physi cal | y bl o#WwPfoamEcdA29ePyOsui tfablsedHEFCG t ype sl swicrg —agehing s
1-chloro-1, 1-diflyor,gethane.o The 4se. 0k Water asy g chemcald,hlowing agent

is also well
the range of from 0.2 to 1.5 php are most suitably

15 applied.
Suitable blowing agents include water, acetone,

(liquid) carbon dioxide, halogenated hydrocarbons,
aliphatic alkanes and alicyclic alkanes. Due to the ozone
depleting effect of the fully chlorinated, fluorinated

20 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

25 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

30 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



30known. Water reacts with isocyanate groups according to the well known
NCO H20 reaction, thereby releasing carbon dioxide which causes the bl ow ng
t o occur .wOheosai2egsmat i c and alicyclic al kanes, finally, pagmP2aswelioeped as

- 14 - alternative blow ng agents for the CFC s. Exanples of such al kanes
are n-pentane and n-hexane (aliphatic) and cycl opentane and cycl ohexane
(alicyclic). It will be understood that the above bl owi ng agents may be
used 5singly or in mxtures of two or nore. The anounts wherein the bl ow ng

agents are to bhecdised idkepl besey cofuent irenathy @ppld .edxahpeeshet ween 0.1 to
5 php in case of water and between about 0.1 and 20 php in case of
hal ogenat ed hy#tdta6rssS arf phats ek ahes anerHls C)f’éllipéa’éWhrf%‘“sd 101 n

addi tion, othegyseldernownagdxéd diesnesyehi @gcfiane met,ardapts, foam
stabilisers (surfactants) and fillers nmay al so be used. Organosi | | cone

surfactants are&'{sttaenvesti Hh%tlé}kipvﬁpﬁllio@éln‘ésag%‘atrﬁ SeEbPFi $8P<% i n

pol yur et hane pgogiGH i@N.inAnk F @y aid ety ef sued, Loerganasthi eonein
surfactants is comrercially avail able. Usually, such foam stabiliser is

used in an anpuft VOUHt 8I8% by ifeitghPehased off tHESFe&ERVBREHiIXt ure of

pol yner pol yol 51 Cép@ltleéndlp@ yhsQanat e react @ .in case of water 1he
invention is furt illustrated in the foll ow ng 20Exanples. In the

Exanpl es, the @Wlwwﬁﬁ%éﬁﬁ‘éﬁn@jsl @n¢l gfedhp in case of halogenated

hydrocarbons, aliphatic alkanes and alicyclic alkanes.
10 In addition, other well known auxiliaries, such as
flame retardants, foam stabilisers (surfactants) and
fillers may also be used. Organosilicone surfactants are
most conventionally applied as foam stabilisers in
polyurethane production. A large variety of such
15 organosilicone surfactants is commercially available.
Usually, 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
20 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
25 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
30 monomers .
AMBN = azobis(Z2-methylbutyronitrile) (polymerization

initiator).



Base pol yol
et hyl eneoxy and propyl eneoxy nononers in the wei ght

It

(KOH) as the catalyst.

= a pol yet her polyol

i s prowocees/agssusi ng 25gl ycer ol

The base pol yol

contai ning randomy distributed

rati o of about 11/89.
as the initiator andPpotER3GsOmMoly dr oxi de
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 acrylonitrile = ethyl enicalld unsaturated 30nmononers.
= azobi s(2-nmet hyl butyronitrile) (polynerization initiator). -
Macronmer = a pO|kaK£bﬂe@CGO§QQﬂQﬁﬂMAhﬂ g@cér&aﬁgpxé%h having the foll ow ng

structure:

HO ... .. 0",

ANVBN
15 -

R2 OCHHO

wherein Ry to Rg represent chains comprising randomly

5 distributed propylene oxide

monomers.
about 82/18.
chain,
2,000.
10 IPA = isopropanol

Comparative Example 1

averaged over all six chains,

In the start-up phase,

macromer and 45.5 g IPA are fed,

15 temperature of 25 °C,
stainless steel,
Further,
takes place.

heating, with steam,

20 In the main reaction phase,

polyol (296.3 qg),
(140.1 g)
temperature of 25 °C.

feeding an 8 wt.

25 52.3 g of said AMBN solution is fed to the reactor,

to a reactor.

heating of the contents of the reactor to

styrene

are fed to the reactor,

(PO) and ethylene oxide (EO)

The weight ratio of PO to EO in these chains is

The weight average molecular weight per

amounts to about

(chain transfer agent).

182.5 g base polyol, 40.4 g
while having a

The reactor is a

continuously stirred tank reactor.

100 °C

This heating is attained by external

of the reactor wall.

the remainder of the base
(295.7 g) and acrylonitrile

while having a

The polymerisation is started by

solution of AMBN in the base polyol.

while



HO ....... "0 T R5 .. R60 wherein RL to R6 represent
chai ns conpr|5|ng randon1y 5di stri buted propyl ene oxide (PO and ethyl ene
oxi de ( EGvOreoosorresss. The weight ratio of PO to EO in these/EPh@snsS404s about
82/ 18. The wei ght average nol ecul ar wei ght per chain, averaged over all six
chains, anmounts to about 2,000. 10l PA = isopropanol (chain transfer agent).
Conparative Exanple 1 In the start-up-plrase, 182.5 g base polyol, 40.4 ¢
macronmer and 45.5 g I PA are fed, while having a 15tenperature of 25 C, to a
reactor. The reaetof d seapstatmtess stseek, cwatpdupusliyastbrred tank
reactor. Further, heating of the contents of the reactor to 100 C takes

pl ace. This he%ﬁmﬁﬁfqg§r§tWéFﬁéﬂ e &ecstRal theiHE It REst@AM - of the
reactor wall. 20In the main reaction phase, the renmai nder of the base

pol yol (296.3 g), styrene (295.7 g) and acrylonitrile (140.1 g) are fed to
t he reactor, mgﬁﬂgﬂﬁaéing a tenperature of 25 C. The polynerisation is

startedsby feedi NGran p8 oWk ausOl it i ek .AMBN Esnihe hase p%a&&ed 2552.3 ¢
of said AMBN solution is fed to the reactor, while 16
except that the base polyol, to be fed durlng the start-
up phase, is first heated to 120 °C and then fed to the
reactor while having a temperature of 120 °C.
During the start-up phase, advantageously less
10 heating of the reactor wall than in Comparative Example 1
is needed in order to heat the contents of the reactor

after having fed and mixed all of the compounds in the

start—-up phase, to 100 °C.



having a tenperature of 25 C. The polynerization tenperature within the
reactor is maintained at 100C. Exanple 1 5The procedure of Conparative
Exanpl e Iwo=oesepessted, except that the base polyol, to IpeTfEpdoodosiongy t he
startup phase, is first heated to 120 C and then fed to the reactor while
having a tenperature of 120 C. During the start-up phase, advantageously

| ess 10heating of the reactor wall than ih-Conparative Exanple 1 is needed
in order to heat the contents of the reactor after having fed and m xed all

of the compounds in the start-up phase, to 100 C. - 17 - CLAIMS 1. Process
for the batch or sem -batch preparation of a EOl ymer polyol, which process
conpri ses mixing a base polyol, one % Methyl eni cal |y unsaturat ed

nononers, a polynerization initiator, optionally a macroner, and
S5optionally a chain transfer agent, and polynerizing the m xture thus
obt ai ned at a tenpératirelsf GO tH0Cr WhBt ehH Gh&T6P2RDF DO e

conpounds to bgsTwed Rheof edyihin & havisRgcanbenmes aliwiegWai shsd s hi gher
t han anbi ent tenperature. 102. Process according to claim1, wherein one or
more of the con%ﬁ‘iRﬂdsot“G BE WPX@eEEivd hedanhy | e FrhiTIGcd tenperaturie which

is between 50 %@P&ﬁé@%@ﬁohhﬁni*@%@t Wheibhi Q AlnlshicgBrpolygeri zation is
carried out. 153. Process according to claim1 or 2, wherein the base
pol yol has a newnfaialdyl eécalain weightern aghet r arife R YREEAT 359 t° 15, 000

and an aver age,norminal.puneht onadd it GFRknRE-&tul&ait 58 Qo 200°c,

wherein one or more of the compounds to be mixed are fed
while having a temperature which is higher than ambient
Cemperature.

10 2. Process according to claim 1, wherein one or more of
the compounds to be mixed are fed while having a
temperature which is between 50 and 150% of the
temperature (in °C) at which polymerization is carried
out.

15 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,

20 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

25 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.



4. Process according to any one of clains 1 to 3, 20wherein the

ethyl enically unsaturated nononers are styrene and acrylonitrile in a

wei ght rawOao@f126380m 30: 70 to 100: 0. 5. Process accor dipal/EPoooany4oase of
claims 1 to 4, wherein a nmacroner is used and the macromer i s obtai ned 25by
reacting a polyol with a cyclic dicarboxylic acid anhydride not containing
any pol yneri zabl e doubl e bond, and subseduently reacting the adduct thus
obtained with an epoxi de conpound containing a polynerizabl e doubl e bond.

- 18 - 6. Progessrane@kdhbgotditd aidncdaiwhef eimeddie eyel kgcdi€ar boxylic
acid anhydride is phthalic anhydride. 7. PoI ner pol yol obtalnable by the
process accord@%ﬁf%Q?%%%¢coﬁ§l%fa?ﬂ%ﬂﬁﬁ§ell?op% @Pé@ g&¢9or preparing a
pol yur et hane foamgy keanbpgy L Q%m&Iaﬁollenbyoﬁ?Qélp%d&s@ Rekyr@ingpalyol
obt ai nabl e by the process according to any one of clainms 1 to 6 and a

pol yi socyanat e?®orffshénit claims 1 to & pol yur et hane foam obtai nable by the
processsaccor dg ng gk s¢l abm SrepaliQngShapedyarddtd R ¢RI bsi AGak Ny

pol yur et hane foam according to claim9
a composition comprising a polymer polyol obtainable by

the process according to any one of claims 1 to 6 and a

polyisocyanate component.

9. Polyurethane foam obtainable by the process according
10 to claim 8.

10. Shaped article comprising the polyurethane foam

according to claim 9.



