; e3e#| g#yl | mn| ho@6vqTgThN 19 July 2002 Mﬁgmfmmm | SER PRECURSOR FOR
- POYMER POLYOLS The present invention relate r which is very
suitabl e as stabiliser precursor in polyner polyalsg..Mre specifically, the

present invention relates to a process for the preparation of1§dl5]?§bgger
suitable as 5 stabiliser precursor in polymer polyols, to the nactfoner

obtai nable by this process, to a procgss for t" gon of pol yner
pol yol s using this macronmer and to the pol yrrerI WIIIIIHIIWIIIMIIIEIIIIIIIaI nable by this
process. Wthin the context of the present inventigp.a, 10 macroner is a

compound of which the nolecule at |east conprises one or nore pol ynerizable

doubl e bond d I ' bl I [
WL ot byl eni cal |y IReaR ol GRS, EREeRITheebnrrh Har  F ot e, pol ymer

chain. The polyol tails extending 15 fromthe polynmer chain are conpatible

with the Iiquid polyol fedidyp iR wAi¢Bnther AUYTRY A 52 0L SRES SBT.cnt BUS.
stabilising the dispersion. The concept of using nacroners as dispersion
stabiliser precfdprstitrHd AfestpbiyoresyRIIHFSOS kRomAl webhawdess - f or

i nstance, 20 apparenipddOmMddS14Ar,4+880p645enUSAred 369, 80688 to &
EP- A- 0, 461, 800. Pol ymer golé/ol s are comonl used for the manufacture of

f1 exi bl e pol yur BEFRGHE® f NerPERPBERT hOT yAUT €t METE OPBAnE LT 46 @€l y used in
numer ous 5appl i cataohki sdhigre2mrseet anspof yreppldagbien as etmdit@bnge and
aircraft indust r%taﬂ?aIb I stered.fur ni.ture atnod t nical _articles. For

f ech
instance, full PoaM S¥ats % o%lﬁa SOFBF°t he® SedFSC8Ra F25tHHints for back
and head, all nrderdramdd @ lplod ypekypebyhenersfiogmthas emad deder asddton cars

d 30 I e e i i i 5 . exi bl
an aer opl aneg Igpﬁq larqullygq_gl gggaﬁﬂ%ﬁ%i?@l gsg g%?%/g exi bl e

pol yur et hane foam as car pet backi ngs, 1 y 2002 _ 2 _ and
mattresses, foamed $edtisddd €9nteKtndt oFls IRxesegaskeventbieanw@en a car body

and i tsibi ghts, nhiposeals of Ribolihkit 8F Swi &n @i Rescantk i isulating | ayer
on car parts and engl ne parts to reduce sound and vibration. It will 5 be
appr eci at ed t haf°BREWSHEAF i°F BPpFi BREYBH AR & feubhd RN d& %A e he
flexi ble foamtorbeotseatblyaiperatiast Tharaaiard SonaSchn &dpsSleiageti on are
density, hardnegsthréa |}Il| %r}%%l%ndugga epgtn tr)n%rlllavieour of the foamand in
order to fit eaCh application, thesa®chatact SITSIRES” 16°PShANE™BE0pti mal |y
bal anced and adpastedf thepmedlyawrgeheial | Thepcdyontetedl $ retdendimguf act ure
of pol ymer polygksm in&-pd ysikst %H‘a‘.ﬂ’ﬁeéﬁénccﬂn;%l?i)éﬁgrw%t?hSII_:I‘?é)Ilyj]quiﬁperSEd.In
a base polyol, is to obtain a polyner polyol having both a relatively high
solid pol yner polyol medium in which the polymer is dispersed, thus
stabilising the dispersion. The concept of using
macromers as dispersion stabiliser precursors in polymer
polyol systems is known as becomes, for instance,
20 apparent from US-A-4,390,645; US-A-5,364,906 and
EP-A-0,461,800.
Polymer polyols are commonly used for the manufacture
of flexible polyurethane foams. Flexible polyurethane
foams are widely used in numerous applications. Main
25 sectors of application are automotive and aircraft
industry, upholstered furniture and technical articles.
For instance, full foam seats, top pads for the seats and
restraints for back and head, all made from flexible
polyurethane foam, are widely used in cars and
30 aeroplanes. Other applications include the use of

flexible polyurethane foam as carpet backings, bedding
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15 content and a sufficiently |Iow viscosity for ease of handling. A polyner
pol yol having this conbination of properties is favourable for the
properties of any pol yurethane foam produced from such polymer polyol. In
order to enable a stable dispersion of the polyner 20 partichggdypgmp

| i quid pol yol nedium a dispersion stabiliser precursor is generally

requi red. JP-A-02/247208 discl oses a high nol ecul ar wei ght pol yether ester
pol yol as a dispersion stabiliser for a polyner polyol. This dispersion
stabiliser is obtained by 25 pol ynerization 9f-an allyl group-containing
pol yet her ester polyol, which in return is obtained by reacting a polyether
pol yol with an adnd/imagityeisdgb, efdrmred sesst aadd kel diccamboxrybilesaci d
anhydride and a Lde, i (RaTs) S 14 po | yael is 30
subsequent |y ob?%?#%ﬁkﬁggﬁgéggl%fﬁﬁafﬁg@dkggeég?dﬁlgﬁgbi#?é:ﬁe%¥% é?

pol yet her pol yol2ihd igdleysefryisRpines erAylemptating da¥ar upated RBABHETS)
therein using a drafdicsRinRObYPeS | ZAtheRceNsbiAd 0dnd AlibRaudsn I he: diisper si on
stabiliser disclosed in 35 JP-A-02/247208 results in polymer polyols having
10 July 2002 - P° ARRERIEFFS NI SO TmEPeEoRT SRR 1CEPOLAT B B Swei ght i n
t he wor ki ng exanpireslemamdeoabi tted ifdrexiblh fedmttio dey ukew. vigeosiahtes
(around 5000- 5500, J1fa.c3 13- 10¢ MOIHiRIBKADPLES] 2 NBLRS1 By Stldlinbagm [ of

i nprovenent, perhaps § not so much In terns o K€ °f I'nar h%rfornance of the
di spersi on st abiidsidienggt andrdannening beheciowemdsshef feaplandngnt he
stabiliser. In tdhigceanesti ofch hpplurheioRnf PHOLLSRashePS i dkrive at the
StabI|IS%F pol yner pol yo t he number of conponents necessary to

| system ,
prepar e the 10 stild & OPg’c’f‘iﬂd]iYné’aﬁéﬂF?ﬁl ?54 rRfJ¥§EREs and pol ymeri zation
catal ysts, the processgabbllbhygardaaayeeatolmarstddgnothé heasimbichirsess and
the way in mhichchheeﬁta%hlgier.i% prepacr dmaﬁe of, i nmportance.. The present
i nvention aims t opEnPSeYAY thdse tadpects. "NE Fir £hBYhEI%. the fi nal
st abi | i ser shoul-addwe daspexeed |ianta baabi PeEywy per tor aanTien engbliymgrt he

formation of polydiei,1P@LYeLs B NT @18k 90 PO WIERI 690K Ifk yconbi nat i on
wth a Low viscaa by P eueroSta Fraar oot JEE SEEE ﬁlgédl,};tﬁis woul d be

attractitve from¥BHEnE0 aPEchn HHi1 ARt dEnhRY cYIcqsér¥pEet isA5e Phe present

i nvention provi desmd iplgQcassol e PpePebil NFa di MR AMBEEosbidadhlon ag a

di spersion stabiliser precursor far Zol¥ner ouyols gnd hagin an excel | ent
R&CpF 85ehite at'ds

stabilising per fOrRETCES25° THUS Y AR r to a
process conpri sipyg yneachiang fogpolpredherdpbtyol surdy ppdyaar guelyage hHom na
functionality ofoldddmeg 3nb018. 0 Makflcaaeblhs; dli Gar PREVEA fnfl d anhydride
not contai ni ng any polynerizabl e double bonhd, and subsequently reacting the
30 adduc® thus dHtisd@swibhtam deetddecevahdtat Woat ai eI i®hpol yneri sabl e
doubl e bond to pytepaAne sarNpeséOMYorSUist gbheraBl v Slqabkkdiser precursor in a
pol ymer pol yol . JP-A~-02/247208 discloses a high molecular weight
polyether ester polyol as a dispersion stabiliser for a
polymer polyol. This dispersion stabiliser is obtained by
25 polymerization of an allyl group-containing polyether
ester polyol, which in return is obtained by reacting a
polyether polyol with an allyl glycidyl ether, a
saturated dicarboxylic acid anhydride and an alkylene
oxide in a single step. The polymer polyol is
30 subsequently obtained by dissolving the dispersion
stabiliser in a polyether polyol and polymerizing the
ethylenically unsaturated monomer (s} therein using a
radical polymerization initiator.
Although the dispersion stabiliser disclosed in

35 JP-A-02/247208 results in polymer polyols having



19 July 2002 - 3a A nmain advantage of the process according to the present
invention is that it does not involve a separate polynerization step to
obtain an isolated stabiliser. 19 July 2002 - 4 |Instead, a stabiliser
precursor (i.e. the macroner) is obtained. The actual stabilq§ﬁﬁ”§§oéfrned
during the formation of the dispersed polynmer when the macroner reacts with
the nmononers building this polynmer. A further 5 advantage, accordingly, is
the fact that in the preparation of the magroner no separate pol ynerization
catal yst or neutralizing agent is necessary. Mreover, the macroner

obt ai ned accordi o Lhe pI 1ueQCesSSeised Al J 85 YE8C ] he
pol yneri c stabi I]%ggtrt gbtgi neg?%%t gg{gorgi ntg:g to J{:?- K-OZ/ 2972 %,Sw%lrsbqg trlgsul t
of which it is ddsi eprkonhaexbiewlasd Aascombimataiorpmicbssabitivaly ilow. it
can be easier bl LE L i i S In
B AT, 217, 005 & B SEALELE o[ BRL KBBD. 28b0 M A e S rer 15
di scl osed, wher eixamplps)l yethmre pal wolhill sréom sfor dapiredenerh, gperhaps

pol ycarbaxylic acid_cycl i ydri_d e r the i r i at.e product
t hus obtgfned i§m¥e§§t§ éﬁjﬁﬂhﬁﬁk%,gfgggéi é%ﬁsﬁﬁﬁ%gggéﬁﬁgﬁg%§j5&ide and
propyl ene oxi de.dilEpexsiles stabbidiisenrg buhyhere cdr2Ghensdfacatvearedso oénabl e

el uston 0 L he ROl YIET £330 el W deysdouam ekvisplenlly

a on
unsat ur at ed nono é I'S al SO SI

pol ymer pol yol gysens. stepBAakri®6, 825tke priadadd skdr pobynmdragiodybhg 25
modi fied polymer.¢. pol volo 1.8, dissel gsed, wherel 0. an ethyl enically, o,

unsat ur at ed conpéhn i s polynerised under su stanti arl anH@&?buf ©
conditiars in theapieseareinflwlihgeeenadaiodimpplageariezatdon cat al yst and a
pol yneric polyol containing at |east 0.7 ethylenically.unsaturated 30
roups i n Lhe’ EOdlr 6 D fav PE bof SoIESrRary L 167 Rt ioned B
reacting a hydr cayldated @bloteerstabtihiaar unshtuhcawvag epowhieh siheh as al |yl
gl yci dyl ether. wever,.silent on thgggse of cyclic

-A1,126,025 is, h
anhydri des of discc?gpbi§(§?Yclsacﬁr§é’a§ﬁ BhE tHe BETEA PRe 35° MFRTREd
pol yneric pol yoliswint poh yatis pol vk igyse eattl thek? dupyc2602

15 Furthermore, the final stabiliser should have an
excellent stabilising performance enabling the formation
of polymer polyols having a high polymer content in
combination with a low wviscosity. If such stabilizer
could be obtained, this would be attractive from both

20 technical and commercial perspective.

The present invention provides a process for
preparing a macromer suitable as a dispersion stabiliser
precursor for polymer polyols and having an excellent
stabilising performance.

25 Thus, the present invention relates to a process
comprising reacting a polyether polyol having an average
nominal functionality of from 2.5 to 6.0 with a cyclic
dicarboxylic acid anhydride not containing any
polymerizable double bond, and subsequently reacting the

30 adduct thus obtained with an epoxide compound containing
a polymerisable double bond to prepare a macromer

suitable as a stabiliser precursor in a polymer polyol.



- 5 The polyol used for preparing the macromer in the process according
the present invention suitably is a pol yether polyol, also frequently
referred to as pol yoxyal kyl ene pol yols. Such pol yether polyols are 5
typically obtained by reacting a starting compound having a pgyugiacoe of
active hydrogen atons with one or nore al kyl ene oxi des, such as ethylene
oxi de, propyl ene oxide, butylene oxide or mxtures of two or nore of these.
Sui t abl e pol yet her polyols are those having a nom nal 10 nol ecul ar wei ght
in the range of from 2500 to 15,000 and an average nomi nal functionality
(Fn) of at least 2.0. Preferably, the po%%gl al so has a high primary
hydroxyl . content, suitably of at |east” . It has been found particularly
advant ageous to use polyols having a 15 nol ecul ar weight in the range of
from 5000 to 19, COGyain ddvameagangt olicfpone@ss aocérdingntiocathei mary

hydr oxyl content intthe ragge of féon%YO tg 1003b nor e @referabl¥ f%?n175
to 95% The hyRFoXFHE vl I8 bt OF heS pbl'§bl *5ufPabI YOhad"E0dFué SFPRFEIT20 to
1 50 mg KOH g, p@Dyi®F £z 861 $AbLYe pf t 61 8B 2Ot On 7DsBUa KM gralbheidigar boxylic
acid anhydr|J% used should have a cyclic structure and should not contain
any pol ynerizable ethylenic unsaturation, i.e. it nust be free of any
doubl e bond that could copolynerize with ethylenically 25 unsaturated
nononers used to prepare polyners in a polynmer polyol system Suitable
anhydrides then include succinic anhydride, glutaric anhydride,
hexahydr opht hal i ¢ anhydri de, tetrahydro-phthalic anhydride and phthalic
anhydri de, of which phthalic anhydride is 30 preferred. The epoxide
conpound doubl e bond in principle containing ethylenic uns glycidyl ethers,
such as 35 glycidyl esters, such as containing a polynerisable can be any
1, 2-epoxi de aturation. Exanples include allyl glycidyl ether, and gl ycidyl
acrylate or gl ycidyl 19 July 2002 - 6 nethacrylate. An epoxi de conpound
whi ch was found to give very good results is glycidyl nmethacrylate. It has
al so been found that in order to increase the nol ecul ar weight of the
macronmer an additional reaction 5 step involving a reaction with a di- or
hi gher functional .(i.e. polyfunctional) epoxide conpound or a di- or higher
functional (i.e. polyfunctional) isocyanate conpound rmay be applied. Any
pol yfuncti onal epoxide used will react with acid 10 groups present on the
macroner precursor chains as a result of the reaction between polyol and
anhydride, thus in fact cross-linking the various nmacromner precursor
chains. The reaction with the pol yf.uncti onal epoxide nmay take pl ace either
directly before or directly after the



15 , reaction with the epoxi de conpound contai ning a pol yneri sabl e doubl e
bond. Accordingly, the adduct formed by reacting the polyol with the cyclic
anhydride can first be partly reacted with an di- or higher functional
epoxi de conpound before being reacted with the epoxide 20 compguRpd002
contai ning a pol ynmeri sabl e double bond. Aternatively, said adduct is first
partly reacted with the epoxi de conpound containing a polynerisabl e doubl e
bond and the reaction product thus obtained is subsequently reacted with an
di - or higher functional epoxide. 25 Any pdl$functional isocyanate used
wll react with suitable reactive groups, suitably hydroxyl groups, present
on the macromer PprEe’ASor ERAPHSISTHPECEEAFRY| - Tr 0 MagRPAEr bfig he

vari ous macr oOner oRf £GEE0rhehat Bigsal Hrappakybunct i enaled sRGYaatge can eit her
be reacted with go t he pol ¥ol gr cedi n% thelreacti on bet ween 8?‘()' ol and
cyclic anhydri deXBF &P h&r B8R t TPRATH Y RELYBRELTIAT FPEdBECT ot he

reacti on bet weenrése: £pdtihdehe angronmed sC bt ad bh @ gt o polymersapl eudoisl e
bond with.the addyct .of the _reaction bet he | yol. and the cyclic
ohydr 1 ded' 35 Thideanaec So A "REnE ohar: | RS dfat oy bo 19
July 2002 appl i pderhradgiony obethr enadreomesanti oePdettwe @ lyokybdkataimh cyclic
anhydride or dirggtdy &f ter n&ﬂ@ra{fiaﬁtn'go@ Bhih; § N gnaxide porpod

cont ai ning a pol yneri'sabl e doubl e bond. guttabl e pol yfunctional epoxide
conpounds i ncl ude"® Ra5HAPereSPHRIMR BTGOALBACEP ol PP SERtt RBCERS hilgher
such as the digl y&i dssetvietonf thapherobofymé hiec palapgliyeedybbeiiirig of
phenol nopyolac or the tetraglyc]c of _nethyl .di phenyl amne. A

sui t abl e%i - epox?‘(:jceoﬁdsm@o%greé%i%Id(?lﬂ)ﬁglbgls?ab?se Unc esrultqhé’t%t Vé&l‘éh name EPl KOTE
828. 10 Suitabl ecpoiegd uncheodad amsbdpanat bsttec|pdedsisape lhoy mal le. appl i ed

in the manufactu I et panesy [ [ r,.ali 4-1 0] uene
di i socyanate (2, é?u'_%{e) %%fXgETH] m x?&?gsgg% Urg‘,?la}%'%lqzaagéog, g?afﬁtldéjnd
.4, 4" -di phenyl nethaff®-di i socyanate (MDl). 15 ~ The anpbunts in which the

various conponents afrf ggSad1 NBY7 METsy aWpkBEAs brasd dﬂ%&%pﬁ?ﬂ@i%}pld@:a alnd f
of _an ride: palyol o

cyclic aphydride are suitably vused in a lar ratio

05 1 ol 1 prefbrabiiyanst 11 Glisclotefle. ahetann or Papgerher compBnd
expressed in nol as 2ikxatatreacted atitte at poflheasbaxyliing apakyelciié| normal |y
vary fron10.2:1 éﬁhﬁg%xmpaﬁé?£§¥4é&féH%”&ﬁtéiAeé£%é%5br55ﬁ%tagﬁ¥9t.°f .
pol yfuncti onal epox¥‘ e or isocyanate used expressed’in nolar ratio relative
to the starting potaigiednills] rapseehotiill Py VafyeRoridee saabeadfetmamne: 10 to
1:1. 25 In additppnad %ﬁdh%reggp&n@ruﬁdlendtgaiﬁaiegmaan%al Lemumnte of

cat al yst émy be enployed to facilitate the reaction between the .

pol yf unct?onal epbxddEFatirnyEadenahi® tREIHALPRMEY TYeleryBRE chgin “Such
catal ysts are knawolymdrhe@eal tre@ntkdmelthgeent gani € ysaspharus waipeirds,

such as 30 tetra I i, umpd_qdi,d b e gr. h xLde
trimet hyl benzyl gﬁ%g% to%%%? rggén ;Beé %‘r 162F8f|6(ggpsetahflo %g?%ﬂkencfﬁ
phosphoni um i odi Helyregthyolypl psy#tsns). phosphoni um broni de or chloride and

many ot her (al kyl)n(A JgB-Bhosphodismahakbdess Wd:h rd&'h@féc@ﬂgiﬁ? 19 July

2002 g_ §epresent| ng. an aronmatjc F%‘@rou , ,sugh %Ji??phen Ih, tolyl or benzyl.

O her suftabl e cﬁ?‘éjr’s%selds RO ¢IMGEES i HHidS20f 85918 Sk YRREERDI 2% mi dazol e and

tertiary am nes, eshglerasalliyethydtamatee, comppupyls arilyecanded ruddry|

am ne. substantially anhydrous conditions in the presence of a
free radical polymerization catalyst and a polymeric
polyol containing at least 0.7 ethylenically unsaturated

30 groups in the molecule. The polymeric polyol suitably is
obtained by reacting a hydroxylated polymer with an
unsaturated epoxide such as allyl glycidyl ether. GB-A-
1,126,025 is, however, silent on the use of cyclic
anhydrides of dicarboxylic acids and on the use of the

35 modified polymeric polyols in polymer polyol systems.



5 The tenperature at which the preparation of the macronmer is carried out
may range from60 Cto 150 C, suitably from75 Cto 135 C. The nacroner
produced according to the nmethod described herein before suitably has a
nom nal ol ecular 10 wei ght of at |east 4000. The present invgnjnPe02
accordingly, also relates to a macroner having a nom nal nol ecul ar wei ght
of at |east 4000, preferably in the range of from 5000 to 50, 000,
obt ai nabl e by the process as described herein before. 15 As stated before,
this macronmer is an excellent stabiliser preéursor for polyner dispersions
ina liquid polyol nmedium Accordingly, in a further aspect the present

i nvention rel ates toTheppolesls ysed tbe preparialg cheohaargwryier thel yol ,

uhi ch process commbLees 20-AAMIPLLE! Peldhd HR30RORYOL; Alp1leas! , one

et hyl eni cal | y unsat urated nonongr In e presence of a polynerization
initiator and a FREYBRBET aRClgder phed Fer®iantBer sréer @ a$é pol yol may be

any pol yol known pooybeysukyrdiee pasybhe. | $€iH ¢dIedicHEY | fo PRI1EMREE POI YOI

syst ens. Accordi ngl a ol yo| commercially available for pol yurethane
Systems can | evRerBTbY EeBReohy (AR & iRt RL EAIRneCSEY (s
CARADOL MC36- 03, aCARADEL1 SCHGE G tamd ICARARNED MdS6s08itAhendbasempod yol used
may be the sane s.t:he pol e r._pr LN r,
but can al so be %%%?%%?e%’%_thgeosl’yg¥gkS%?t%br{@een!t%hgﬁgélébgfffo%%gggpﬁ}?%{'s
mononers for prepatyhgne hexidis gar sédtpody mer twecbgdeoye g4 tdesmat i ¢

hydrocarbons, |ikg;ishyiensol aldpha- BBl hyls Sisd eReseMRLYlg S WoRDRa AN
various ot her al kyl-substituted styrenes. ese t%’ue use of styrene
2

O 35 th
i s preferi%d. ThEYPRYLAT "Rk ¢r26Be Tanpe ofodEPPc? Mihorer >nl)0 P dised
al one or in conbianatvvenage tiondinher fehdyl@ndldaly Y Fdnsaf usatledsaonomer s, such
as acrylonitrile, l Qi tri vinyl i.dene chloride, variqus ryl ates
and conj ugat ed dipéeggglp?ﬁ%y’S ,%ng‘?g(lji%ag%o z?na iasglpl)lggn%g”?-?rréﬁ‘ é?’ré?jxﬁ%:'
et hyl eni cal | y unsarteat edsworedriwr 9t ot beeagted Ofior It heapurgrmséovhdt he

present inventi0%a§£?c§13¥f¥"%d%QQt§§é¥$§”HJrdéeepkﬂy@lgnﬂéviﬂbagiO of from
50:50 to 100:0. It _is, however, particularly preferred to use styrene al one

or a 10 cohbi nat FOACERLRT edhidtand BB¢ yIHS AT ETPR 200014 AaPPer @

st Iyrene: acrlyl oni thi ke e froYHr45rb0 8% &% 6E.©$U|ahhng ;%ﬂﬂaQQ di sper sed
pol ymers pol ystyrene and styreneacrylonitrile A pol yners,

Pospect tvely,  ThETARBRAT STy Ronthel T9AdmOA: arabeds MohnEre TREY 15 may
vary between 10 amdf&68bby fmsimghtc bas2®® orrheothaldrasyfhvalofe dseheol yol ,

mononers) and MRGLQUBI - sEY&ffnARLY, s hOYEYETor tE8nABBURY Lo hKbend cal ly
unsat urated nmononersS) is 20 to 55% by weight, nore preferably 30 to 50% by
wei ght, Bdsed on™CsEaflikdiyht bt fFomba3et Doy 89, KRBASNers) and macroner .
Pol yneri zati on of thehaodresoxiysief ierd ethhlvirine psesedtmlaf have a

pol ymeri zation i Q:i tc'&ator. Sq:ch i rgi 'Eii a%orl i s usual }:X' applied li n. an anpunt of
fromo0.01 to 50 BY wefght ' Based SRt 3t R Wl ght BF 2 Honthe S YBEF t &b e 25
pol ymeri zati on i githyaenis wretdurewnonn il drt masd bacfiske dfothyper oxi de

conpounds and azQ:GeMRONGAS -+ H2tawBLEeS Qcﬁp&%fn@&iiqgswii{ﬁ,éiitﬁﬂ%ﬁ?}félﬂ‘grOXi de,
| aur oyl peroxide, t-butyl hydroperoxide, benzoyl peroxide and dit-butyl

per oxi de.25ExarrpI SESEEUERT AW OFLE S cRFPOURIP TP rgoPolymers in a
azobi s(i sobut yr ool yink €) pd AtBN)s yahdmazobi sdemehiybbudeénemhdnr the) udAMEN) .
Chai n transfer agents may Iscp .be adged to ar b% resent i.n the

yaride, qg-rgﬁg, ex

. . ccinic’an aric a ahydrp-.
poI ynerl zatl on reacle on nedi-umin sﬁa‘l”f anhpoun use Ohfy Cﬁal n transfer

agent s and t heir phthalic anhydride, tetrahydro-phthalic anhydride and
phthalic anhydride, of which phthalic anhydride is
30 preferred.

The epoxide compound containing a polymerisable
double bond in principle can be any 1,2-epoxide
containing ethylenic unsaturation. Examples include
glycidyl ethers, such as allyl glycidyl ether, and

35 glycidyl esters, such as glycidyl acrylate or glycidyl



35 nature is known in the art. Chain transfer agents enable 19 July 2002
- 10 a control of the cross-linking occurring between the various polyner
nol ecul es and hence may effect stability of the polymer polyol. If used at
all, a chain transfer agent is suitably used in an anmount of1g gagp2002 to 60
by 5 weight, preferably 0.2 to 5% by wei ght, based on total weight of
reactants. Exanples of suitable chain transfer agents are 1-butanol,
2- but anol , isopropanol, ethanol, nethanol, water, cycl ohexane and
mer capt ans, such as dodecanet hi ol , et hanethiél-, 1-heptanet hi ol
2-octanethiol 10 and toluenethiol. Oher conpounds, such as conpounds
facilitating m wxengaotyléee varr epoxidsponeidend GHIRAURES Fhinch thayevea
viscosity-lomering effegt andﬁpr.coggoungfhwp' enable one or nore of the
e

i.ch
conponent s used toYbafTer a4 ssol vé PnY s ?égf Yo “fedi um may al so be
applied. An exanpl eIbfhas colpolrénhdving that sgosirtdyz| bewiriargaekf elce, t hus

enabling a bettegr,mixiog of;Jfie FORRANGNL Somd S atnolaaa-&?,me LAk oy

conponents used in the process to prepare polynmer polyols in accorgance
with thepresenftPRVERYPHAI DD arepaléing xetth cyatinepri highes duaationgs. This
can be achi eved (pakChpb Bef @ictiibnd 16 08hb ALY S HRRuALI 68. a |dk Pli-Ngighes any
known manner is_suitable for the purpose. of the present inventiagn. One way,
for instance, i§up8tb?%%5rglt?ﬂaﬁﬁgw§ﬁﬁ?tiﬁﬂ%&ﬂ Y8RP hY THEHBAORRY s, the
25 polynerizati ba eppliedor and part (10-900) of the base polyol to a

react or contai ni ng i I, t e lyol.,(90-1Q0) .. .1h croner
and optionally a ché?g ééiﬁﬁﬁ%ﬁilggé%t$5§§méh %ﬁ%gi fééi%&?%ﬁ %étbo ﬁgﬁe may
be used&s wel | gapdreapr 9Py edethei Rachemd gt egudsor ¢ inse a80ar eact or .

19 July 2002 result of the reaction between polycl and anhydride, thus
in fact cross-linking the various macromer precursor
chains. The reaction with the polyfunctional epoxide may
take place either directly before or directly after the

15 . reaction with the epoxide compound containing a
polymerisable double bond. Accordingly, the adduct formed
by reacting the polyol with the cyclic anhydride can
first be partly reacted with an di- or higher functional
epoxide compound before being reacted with the epoxide

20 compound containing a polymerisable double bond.
Alternatively, said adduct is first partly reacted with
the epoxide compound containing a polymerisable double
bond and the reaction product tﬁus obtained is subse-
quently reacted with an di- or higher functional epoxide.

25 Any polyfunctional isocyanate used will react with
suitable reactive groups, suitably hydroxyl groups,
present on the macromer precursor chains, thus achieving
cross-linking of the various macromer precursor chains.
The polyfunctional isocyanate can either be reacted with

30 the polyol preceding the reaction between polyol and
cyclic anhydride or can be reacted with the reaction
product of the reaction between the epoxide compound
containing a polymerisable double bond with the adduct of
the reaction between the polycl and the cyclic anhydride.

35 Thus, the di- or higher functional isocyanate may be



- 11 The pol ymer pol yol obtained according to the present invention is
very suitable for the preparation of flexible polyurethane foans by
reacting it with a suitable polyisocyanate in the presence of a suitable 5
pol yur et hane catal yst, a suitable bl ow ng agent and opti onal g Jaly 2002
cross-linking agent. This reaction is a'Lso conmonly denoted as yoaning.
Pol yur et hane catal ysts are known in the art and include many different
conmpounds. An extensive list of 10 polyurethane catalysts is, for instance,
given in U S patent specification No. 5,60117908. For the purpose of the
present suitable catalysts include tin-based catalysts, such as tin salts
and dial kyl tin 3episehfdigarbbxyPeortcitds. rSBéE%@W(P%&W&ﬁpIEQlEQka@?@annous

octoate, 15 stanppus:®lLalaridébe Ydiddttdiyl adeeatene delutybt i wiarehat e and
dibutyltin diacetate. OQher suitable catal ysts are tertiary amne, such as,

for instance, bi %‘E‘?’”ﬁie FORBORYT ot HAY B 2ePREYNEHiSaReeng Pt hdond -
triethylamne, t r| etSMJtearmdl pol yeurartd cohiate ehyk edd ardpodBdanm mel udexanpl es of

comerci akly avaj haose_s under the
frade namgs’ N AXY A R e e e P R Vet 1
typically used i puGh @m@m dé@lwmlo eGIletrOOQ bigptranolbp, wehgrolyer hundr ed

parts by wei ght Qiy&@%@"t’.h@?lUP'pl?énc(lp}FxB)/olEEeéﬁr{rféd tapLgi e Qfyicat al yst
are from0.05 to e_use of cross-1linking ag)lnts |nthe producti on
I

of pol yur et hane ?‘H;‘aﬁﬁs qﬁg“\ﬁé hyl k‘?&i’?/ﬁ?“yliolay‘ﬁﬂﬁct%\oﬂéﬂt fcof ~eRRHee dfe known

to be useful fOrcédﬂhérdllﬂlQQSEVaﬂ'Iﬁble L&déul yhaoeeade hame peP yharEtsizanal
gl ycol arlrbne whi %%l m)st fFequent ed and ﬁf(é useful in the

preparation of t E)a elseﬁtOlV B%T Bt pollfﬁféflﬁ%%%s l6’a d€; ENAF%t hanol ani ne,
of t en abbr evi at edoasa IDEOAppLicdsid tate akbufaheuce mpbﬂmkrﬂghdizeasgenﬁ IS

applied in a”DU”L?cHFHé Cln%eQ FDPa ?Lht—t%'I%HESlesééﬁna%Qg‘?z of_ c’]fdﬂm 0.2 to

1.5 php are nost_suitab E i ed.”'Suit ovmngragents in é water,
aceton, (liqui d)%%‘r% éﬁléi Paes %I%g‘eﬁ@tlea“ﬁy%lrr% abeAd, 10 aliphatic

?I Ikiameshand al i cgp& }.fa@hl@a@@ﬁgt% tdlltsfa,%%,%aga@ ﬁ@;m)etl n? eLf ect of tpe
ully c ri nate uorinated a s).the use of this type o
bl owi ng ggents is gendr APy hdt? rb‘a"fl&?‘r é,&e ?ﬁ?%h%%l‘?of“PoP%“b%s%ﬁeoI“éeFo use

themw thin the seppeenf wihkipriesent liimiest i One ddigyol5ahal ogenat ed al kanes,
wherei n at Ieast?g,gse Y/ rgggnsﬂpggﬂ;a%s@gt éPegr}ngfg}strlattgé gde by a hal ogen

atom (the so-cal have no “or har any ozone etl ng effect
and therefore arén}WFéflpﬂeePéH@H %I%@eﬁatt@d‘lh%'dr%'?ﬁbﬁ%@ﬁéyt el used in

physical |y bl ownzfpanghe Ams8hY 6ﬂ|é;&bh@ieH65@p3Qn&y rRls@uhngn agantr i s
1-chloro], 1-difl uor oeteglﬁne The wat er agyg‘;dggm cal I ow ng agent

is also @81 knobtdiser “FE&ctS a§5&§?8n8? 42tH nd’atré’ t he
wel | known NCO HRfOom eack:ilomp & hkr abyefree:ia@asn figorg a¥ ok dpokt te Te ch causes

e ol oD 0, Ofdine Hhe (BLLDAL G2 Q@) oYE i gocRbfiBnesyedd nal 1Y) were

devel oped as alternative agents es of such
al kanes are n- pefitRFRS TaH 1A- ﬁ@%@ﬁe’-’é(fd{q prRALEEYe afrl td‘)?clséﬁéﬁ-’ffa%@c&h’d’l
cycl ohexane (aligyclif)so hbrithllybeaminder sheodatdatost Feomboveo owi:ng

agents ngg be used In addition to the components indicated above a small
amount of catalyst may be employed to facilitate the
reaction between the polyfunctional epoxide, if used, and
the macromer precursor chain. Such catalysts are known in
the art and include organic phosphorus compounds, such as

30 tetramethyl phosphonium iodide, bromide or hydroxide,
trimethylbenzyl phosphonium bromide or chloride, ethyl
triphenyl phosphonium iodide, ethyl tri(p-tolyl)
phosphonium bromide or chloride and many other

{alkyl)p (Ar)p phosphonium halides with n+m=4 and Ax



30 singly or in mxtures of two or nore. The anmounts wherein the bl ow ng
agents are to be used are those conventionally applied, i.e. between 0.1 to
5 php in case of water and between about 0.1 and 20 php in case of

hal ogenat ed hydrocarbons, aliphatic alkanes and alicyclic al kgng§-200219
July 2002 - 13 In addition, other well known auxiliaries, such as flane
retardants, foantstablllsers (surfactants) and fillers may al so be used.
Organosi |l i cone surfactants are nost conventionally applied as foam
stabilisers in 5 pol yurethane production. A I8arge variety of such
organosilicone surfactants is commercially available. Usually, such foam
stabiliser is useéprasantamngpuat aa‘bmapitogﬁ%my swmehghs desed, omothla graction

et Font ; DOLY TBLoBOLY O EAH A H 30T POLY SACHANRL Go LOACIANY s | e

invention is furth [l Ustra omnng exanp es W
restricting the @éoéemethf¥m¥mkﬂﬁ§@ﬂﬁoﬁn@otQ¢ﬁ¥ﬁEYSpeen¢$(:Symbodﬁnents I n

Exanpl es 1 6. theteaeea_r,@tarptmé)f 129Ke0p Qlfiﬂr@tanﬁaﬁ%@{ﬁ Ghife . Stabiliser
precur sor i s described. plication of several of the

MBCr ONer s |n t he preEB?aE?ﬁﬁ”@FuﬁSIgEthﬁﬁtQBFSPFEP?¥?E§¥YéFeH he Exampl e 1
Into a one |itremaeacher P& mdrdaddwotih ﬁ&yrféﬁge Beahesy theomsoud e,

condenser, inlet { nsg 0 der a bl anket of nitrogen were
charged: - 778 sﬁ?gaBE y'ﬂﬁ% o§|§ ?lpped pol yoxyal kyl ene triol having

an OH val ue of 36 ngTh&}mianmErapmeﬂune¢ Fadcaciihdar toeigghtmeghod700; - 38 g
phthal ic anhydri degc2Be@nerf0 BeFBLAYSL] SHAW YtL\skgt na-[hﬁt é.klil 44 ng

m xture was heated to 120 C and stirred overni'ght. sequent 0.1 g of
Epi kote 898 (the"8ighycrlyat deRet 6P°%r§Hﬁeﬁﬁﬁsﬂytmbﬁv%ﬁﬁﬂ9@ together with

0.3 g ethyl 30 t@bebeaytgp}toss.q@@ntamwgin@tea hat@old r HLhingr anRéRanRa at 120
C and stirred overnight. Then, gl yci dy nethac Iate was added
together with O.TogegFL?t W@*ﬂ@ﬁngG%%Sigfﬁt P03 uP3° Ly 1% 8¢ phenyl
phosphoni um i odi denga 49 fiondiSEOROOLoN® hade, abdainable by the process

| as described herein before.

15 As stated before, this macromer is an excellent
stabiliser precursor for polymer dispersions in a liquid
polyol medium. Accordingly, in a further aspect the
present invention relates to a process for the
preparation of a polymer polyol, which process comprises

20 poclymerizing in a base polyol at least one ethylenically
unsaturated monomer in the presence of a polymerization
initiator and a macromer as described herein before.

The base polyol may be any polyol known to be
suitable as the liquid medium in polymer polyol systems.

25 Accordingly, any polyol commercially available for
polyurethane systems can in principle be applied.
Examples include CARADOL SC46-02, CARADQOL MC36-03,
CARADOL S5C56~02 and CARADOL MH56-03. The base polyol used
may be the same polyol as the polyol used for preparing

30 the macromer, but can also be a different polyol.

Suitable ethylenically unsaturated monomers for
preparing the dispersed polymer include vinyl aromatic
hydrocarbons, like styrene, alpha-methyl styrene, methyl
styrene and various other alkyl-substituted styrenes. Of

35 these, the use of styrene is preferred. The vinyl



the resulting m xture was stirred overni ght. The product obtained was a
clear, light yellow liquid having a viscosity of 28,100 nPa.s. This
stabiliser 5 precursor is further referred to as SP-1. Exanple 2 Stabiliser
precursors SP-2 was prepared as described in Exanple 1, excepy jyheso* 9
pht hal i ¢ anhydri de was used and 39.0 g Epi kote 828 and 5.1 g glycidyl 10
nmet hacryl ate were subsequently added sinultaneously in the next stage. The
product obtained was a clear, light yellow liquid having a viscosity of
37,800 nmPa.s. Exanple 3 15 Stablllser precurdors SP-3 was prepared in a
reactor as described in Exanple 1. To this reactor were charged under a
nitrogen bl anket2B3WFig spnaReettiy @fe UGRAdRIIPHed pol goRyEtidaioansi hlexa- of

havi ng an O+ val senof <28 y1enKe 9, ma%uagﬂwaﬁomlegsulﬁﬁcwsght of 12,000
20 together with 40 g ht hal i ¢ anhydri de E: nol e equi val ent) and 60 g

met hyl i sobutyl ?(%‘Eyd'r‘?é‘ltﬂﬁl@r B dRTgHens F%Jr‘?'nd’léhylié@“?: AFrokigegl yci dyl
nethacrylate (= \ﬂaﬂdmsl aceglavad enld candubaBdd giienkyl 11iké phenyl phosphoni um

i odi de |n5 10 m P|§; u(% (amé[,lhagllgdv!ego r%qgedpgé—’fe rdedt Q?h}{] xtur vvas stirred

overni ght. ' The pro uct "o a clear |"ow aV| ng a
vi scosity of 230MngeairgteExnppbresup G@o#paldaﬂv@)r Sbabplllrme pnfe(;hesor SP- 4

was prepared as Seschiedy30:ioh BTG r3ne GHEPRICaYBh; Ll tdha f brst step

Lr
975 g of a polyoxyal kyl ene triol havin OH- val ué of ny C]—I/g and a
noni nal nol ecul drokdei ghtisf oBebtrmad :§ eBOa%OQ He g6l Yot hol"f?é’eﬁrroduct

?ﬂt;t ai ned WgsJal chaeLa:rJ,culuagmy yedtnydd agn dga%ﬁﬁwm@ga@oﬂé S&psg ty Of 730
a. s. u - t abi cursor SP-
pr epar edldells des)é?? éﬂ’atﬁoﬁxgﬁgi?gpﬁn f@gp?cfﬁ trllg? D& H'Jé’lfalrr §?t45? ep,

t he pol yol used styHder@npkeydomitsr isighjodctfedmt T aéSCGOpBDn@}J5 regsadtiom Wi th
0. 50 mol e equi vairfrﬁhe d%sp&@gea bdimeRs egsv&&ﬂen@ Lha agjaate cal al yst.

961 g of the resulting m nat éd prepol yner was subsequently charged
into the reactoraff@@&nﬁélrl\)\/?t hspﬂ ?Og’oébif“ﬁé% cesrRyarveYand 11.0 g

gl yci dyl methacr yl attee iRolhe &f Why3BnREQUUEtuRaduaalds RN r8f u 48P0
.nPa's' Eh?npl may vary between 10 and 60% by weight based on total
weight of base polyol, monomer(s) and macromer.
Preferably, however, the amount of ethylenically
unsaturated moncmer(s) is 20 to 55% by weight, more
preferably 30 to 50% by weight, based on total weight of
20 base polyol, monomer(s) and macromer.

Polymerization of the monomers is effected by the
presence of a polymerization initiator. Such initiator is
usually applied in an amount of from 0.01 to 5% by weight
based on total weight of monomers. Suitable

25 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

30 azobis (isobutyronitrile) (AIBN) and azobis(2-methylbuta-
nenitrile) (AMBN).

Chain transfer agents may also be added to or be
present in the polymerization reaction medium in small
amounts. The use of chain transfer agents and their

35 nature is known in the art. Chain transfer agents enable



Stabiliser precursor SP-6 was prepared as described in Exanple 5, except
that | ower anmobunts of phthalic anhydride and gl yci dyl nethacryl ate were
used, nanmely 15 7.2 g phthalic anhydride and 6.8 g glycidyl nethacrylate.
The resulting clear, light yell ow product had a viscosity of1§§® 2@69. S.
Exanple 7 The macromers SP-1 to SP-6 were used to prepare 20 pol yner
polyols in the experinents designated as PP-1 to PP-8 as described herein
after. The experiments PP-1 to PP-7 illusty@te the present invention, while
experinment PP-8 is included for conparative pur poses. The pol yner was

pol ystyrene (S/ i 0 Y, 4 L I opol yner
(S'AN ratio = 60 Q%ttr%r%t S%agé%ecflstsftﬁﬁ%ac él(fclhyl4 r‘c??sva%?hggh gh er, a
stirrer a thernummpite andynat eno v lewt Iaeti heram; s edfiger atailJJalrMezt of
nitrogen the amounts S i i n . Tahl d. After
heating the 30 reﬂ or pgcl)ﬁﬁenfg&(s%'oal Ir}dlu g% & a%e%hall%\efga %e%rracr oner
and i sopropyl alapdrdd imsschabbply regest em agemnf)umio Qmefrroelaetilonot@%rwefr ature,
t he feed charge dd r £ e r. PP 5, where
the feed %har ge %Vegirqh% %ge%?%b%%%%%n%cog I %J{%in 0;8%%%5 é’g Jtl on, the
reacti on productwesashthelfd rabctaatct . cErxamplgsJufys@Oim)le &ﬁalnetmm:a‘iaxre for
2 hours and was sub quent Y811 bped, ¢ du nmonQ f hour s at
120 C under vacuum' agebpo lH%l st% tﬁgéith opmio gr%ééscgkll%no ‘I'n
Exanpl e 4. The absbﬂmnoat,l wavseﬁJVBt\j/calrcdheAlthl asdue@d:aprtaﬁabl euthSast and for

azobi s(2-met hyl b nen| i.le) ada (iso tr|Ie res t.i ely.
The results are #J%Cge CAF eg‘ 2 Tapl¥ an I'orfnge l cgno%ta g’hlo\rﬁ‘hat

t he macroorers aCatmtrdjorlglehethlnelpresent |nvent| on (| e. SP-1, SP-2, SP10 3,
SP-5 and SP-6) result . in stable polyne an be obt ai ned at
hi gh conversions (r&WfFvETRCTH Cg ar‘?‘c‘i‘u:ﬁ‘tg X%Dp%uﬁ]\eggsscfgﬁé g&dY ¥hd whi ch
have | ow vi scosiriieihg |ofethe i@rﬂﬁ& rnjampe)ueatshlcgimmmlmddsmom emdve ar ound
90% by wei ght based on.th ef#f Qmers 15 Uus n)d ge mean kﬁ’]‘rti cle
size in all case5 %3 l§§s H%ﬁ“ﬁg N |8H { Q% AFPTRSHES MBRCY halt e
particles can resm i mozesbabtlye dispensedscoset tUcorbethee dassones iwhich is
not in ia.g ordance with the present inve t|o because | rmle@]l; ar. wei ght

is too 20 (SP*%)"°3%0é8 nBE T ¥ 1Ay @ a?ﬁp 1561y hBr SHIT dy st em

(experinment PP-8&ongsoutdr hagihbea pnlswmrlltgzanm@rire;a@ﬂfentsotmds;f| catl on of

the SySten]Occurs nabling a better mixing of the components, is toluene.

The various components used in the process to prepare

polymer polyols in accordance with the present invention

20 may be mixed together in different ways. This can be
achieved batchwise or in a continuous operation. In
principle, any known manner is suitable for the purpose
of the present invention. One way, for instance, is to
prepare the polymer polyol by dosing the monomers, the

25 polymerization initiator and part (10-90%) of the base
polyol to a reactor containing the remainder of the base
polyol (90-10%), the macromer and optionally a chain
transfer agent. Other auxiliaries like toluene may be

used as well and can be present in the feed and/or in the

30 reactor.



TABLE | Preparation of Polymer Polyols Polymner

Pol yol PP- 1PP- 2PP- 3PP- 4PP- 5PP- 6PP- 7PP- BS/ AN100/ 0100/ 01001 060/ 4060/ 40100/ d100
/ 0100/ Ormacr omer SP- 1SP- 2SP- 3SP- 3SP- 1SP- 5SP- 6SP- 4r eacti on t enperature

(C) 909090100100909090pol yneri zati on 19 July 2002

i ni tiat or AVBNAI BNAI BNAMBNAVBNAMBNAMBNAI BNReact or cont ent sbase pol'yo

(g) 1801801601 20120161159161macr onmer (g) 2020402626232020i sopr opyl al cohol

(9) 3030302020303030FeedTot al nononers) (g)910920910260260471973425i ni ti at or
(g)4.74.19. 03. 53. 55. 45. 44. 2base pol yol (g)390380390240240976976431t ol uene

(9g) - 6565- - - macr oner @) polyRedlPo2ldy br¥aSnehl abb QLMY tolABEEFdsent

Properties of Polyner Polyols Polyner ,
Pol yol PP- 1PP- 2PP:BPPLGPE. 3EpYEPP- 7PP-HE6nFeF sFBR REEE64999969899( *) Sol i ds

cont ent (96m¢)91ﬂiéQﬂQ§9%@quYE§E&E%tﬁbams by reacting it with a
(nmPa. s) 70005700810049409150499d8200- Mean particle size

(um 0. 731. 31. 40. 250 3AE PRIy speyasiserivneht RESSHMUY tofd adgetEable
solidification of,1he -dieagk @thﬁéy,rea duritRg1E he &gkt 'a%@ntcalll\ho ON -
19 19 July 2002 AMENDEDSETOFCLAI MS I Process conprising
reacting a pol yePhietolsdilyoP Ra9Fhgl HHldgePa§RE noth ialrsPEhéPnohal #4152 of from

2.5 10 6.0 Wi th a,fyslif @dherbROXY! #famitigd anhydride not containing any
pol yneri zabl e doubl e bond, and subsequently reacting the 5 adduct thus

obtai ned with an epddlyareshpbantt CoMs&isnrRg B¢t yitertiteabBre adibl e bond to

prepare a nmacronef-SiHd aRhg asrfe84AbIddnPelinBE ECAN SOt nf2 18P0} yFESs POl yol .
2. Process according to claim1l, wherein the polyol has a nom nal nolecul ar

wei ght i B0t he r apgkywiethpem 28081y sldsi5fogopnstance, given in U.S.
patent specification No. 5,011,908. For the purpose of

the present suitable catalysts include tin-based
catalysts, such as tin salts and dialkyl tin salts of
carboxylic acids. Specific examples are stannous octoate,

15 stannous oleate, dibutyltin dilaureate, dibutyltin
acetate and dibutyltin diacetate. Other suitable
catalysts are tertiary amine, such as, for instance,
bis(2,2'~dimethylamino)ethyl ether, trimethylamine,
triethylamine, triethylenediamine and dimethylethanol-

20 amine. Examples of commercially available tertiary amine
catalysts are those sold under the trade names NIAX,
TEGOAMIN and DABCO (all trade marks). The catalyst is
typically used in an amount of from 0.01 to 2.0 parts by
weight per hundred parts by weight of polymer polyol

25 {(php). Preferred amounts of catalyst are from 0.05 to
1.0 php.

The use of cross-linking agents in the production of

polyurethane foams is well known. Polyfunctional glycol

amines are known to be useful for this purpose. The



3. Process according to claim1 or 2, wherein the cyclic dicarboxylic acid
anhydride is phthalic anhydride. 4. Process according to any one of the
precedi ng cl ai ns, wherein the epoxide conpound is glycidyl methacrylate or
15 glycidyl acrylate. 5. Process according to any one of thejgpygg@d0Rg
clainms, wherein the adduct is first partly reacted with a di- or higher
functi onal epoxi de conmpound before being reacted with the epoxi de conpound
contai ning a polynerisable 20 doubl e bond. 6. Process according to any one
of clainms 1-4, wherein the polyol is reacted2wth a di-or higher functional
i socyanate conmpound precedi ng the reaction between the polyol and the

cyclic dicarboxyoigraatdianydfiyerl dmike PROGLSS aceer dragudrixignysene of
clains 1-4, wherei,n.the.adduct.is fi&@% BartI% react?d with the epoxide
b h

conpound cont ai fifgs BOFY BTt ShbI BeRITR 290 °EhERF RETIBT pr oduct
t hus obtai ned i Slsubbéquentyyregasteedoamid Jsildie2B@Bol @0iney tdftandi - or

hi gher functionaly,eRoxhedeqcomperild afr 3sdh of ilqh%ff gpg;m%-ﬁ gy shyocyanat e

conpound.. 8. Process according to any one of clains i ch process
further Conprisé§epdl yiepPrRF iiP 2 PR8ESPEP y? 35 0aPhPealit ounts in

et hyl eni cal | y unsat uaagedo MofedkIo i thhe . prssence absa pely4mry zation
initiator and the cronmer. 9. Process according to claim8, wherein the
et hylenically uﬁ?ﬁggfgted nononers are styrene a:~d acrylonitrile in a
nolar ratio of fronsbDt&Pl¢ UBEMY agentd. irloceswaseepraketprt,0 claim 8 or

9, wherein the . Of eni cal ly t ed noners) is 20 to 550
by wei ght basedqgﬁapggglc§é§%ﬁud%ﬁ dgéeHggﬁééﬁ%%%%DRn§§§%3rb%ﬂﬂj macr oner .
CAr . A3 A9, A31. A3ips¥tic. abistnes RARRIAGYCING alkanghy. Age . tA thA ozone

A A y. AYL. AAl %3l 2@BT g (¥t s gk Zhealkaal ¢ adialaahealcal cad.calgakical cal cal
ca] ca] ca]ca]ca] ca ca]cafca cagc%Lgas%aL%al§%!%§ ca]c:alca]c:a!"#rsADEA_

alkanes (CFC's) t i pe of blowing agents is

generally not preferred, although it is possible to use
them within the scope of the present invention. The

15 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

20 type blowing agent is l-chloro-1,l-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/H20 reaction, thereby releasing carbon
dioxide which causes the blowing to occur. The aliphatic

25 and alicyclic alkanes, finally, were developed as
alternative blowing agents for the CFC's. Examples of
such alkanes are n-pentane and n-hexane (aliphatic) and
cyclopentane and cyclohexane (alicyclic). It will be
understood that the above blowing agents may be used

30 singly or in mixtures of two or more. The amounts wherein
the blowing agents are to be used are those convention-
ally applied, i.e. between 0.1 to 5 php in case of water
and between about 0.1 and 20 php in case of halogenated

hydrocarbons, aliphatic alkanes and alicyclic alkanes.
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Subsequently, 40.1 g of Epikote 828 (the diglycidyl

a] ca] ca] ca
+,

ether of bisphenol A) was added together with 0.3 g ethyl
30 triphenyl phosphonium iodide in 10 ml dichloromethane at

120 °C and stirred overnight. Then, 8.4 g glycidyl

methacrylate was added together with 0.1 g ethyl
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the resulting mixture was stirred overnight.
The product obtained was a clear, light yellow liquid
having a viscosity of 28,100 mPa.s. This stabiliser
5 precursor is further referred to as SP-1.
Example 2
Stabiliser precursors SP-2 was prepared as described
in Example 1, except that 34 g phthalic anhydride was
used and 39.0 g Epikote 828 and 5.1 g glycidyl
10 methacrylate were subsequently added simultaneously in
the next stage.
The product obtained was a clear, light yellow liquid
having a viscosity of 37,800 mPa.s.
Example 3
15 Stabiliser precursors SP-3 was prepared in a reactor
as described in Example 1. To‘this reactor were charged
under a nitrogen blanket 3340 g of an ethylene oxide-
tipped polyoxyalkylene hexa-ol having an OH-value of
28 mg KOH/g and a nominal molecular weight of 12,000
20 together with 40 g phthalic anhydride (= 1.0 mole
equivalent) and 60 g methyl isobutyl ketone. After one
night stirring at 120 °C 37.4 g glycidyl methacrylate
(= 1.0 mole equivalent) and 0.34 g ethyl triphenyl
phosphonium iodide in 10 ml dichloromethane were added
25 and the mixture was stirred overnight.
The product obtained was a clear yellow liquid having
a viscosity of 2300 mPa.s.

Example 4 {(Comparative)

Stabiliser precursor SP-4 was prepared as described
30 in Example 3, except that in the first step 975 g of a
polyoxyalkylene triol having an OH-value of 46 mg KOH/g
and a nominal molecular weight of 3600 was used as the
polyol.
The product obtained was a clear, light yellow liquid

35 having a viscosity of 730 mPa.s.
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polyol wused in Example 4 was subjected to a coupling
5 reaction with 0.50 mole equivalent 4,4’-MDI in the
presence of a tin octoate catalyst. 961 g of the
resulting OH-terminated prepolymer was subsequently
charged into the reactor together with 11.3 g phthalic
anhydride and 11.0 g glycidyl methacrylate.
10 The brownish product had a viscosity of 4990 mPa.s.
Example 6
Stabiliser precursor SP-6 was prepared as described
in Egample 5, except that lower amounts of phthalic
anhydride and glycidyl methacrylate were used, namely
15 7.2 g phthalic anhydride and 6.8 g glycidyl methacrylate.
The resulting clear, light yellow product had a
viscosity of 6500 mPa.s.
Example 7
The macromers SP-1 to SP-6 were used to prepare-
20 polymer polyols in the experiments designated as PP-1 to
PP-8 as described herein after. The experiments PP-1 to
PP~7 illustrate the present invention, while experiment
PP-8 is included for comparative purposes. The polymer
was polystyrene (S/AN ratio = 100/0) or a styrene/acryl-
25 onitrile copolymer (S/AN ratio = 60/40).
Into a one litre reactor fitted with a heater, a
stirrer a thermocouple and inlet and outlet means and
under a blanket of nitrogen the amounts of reactants as
indicated in Table I were added. After heating the
30 reactor contents (i.e. part of the base polyol, the
macromer and isopropyl alcohol as chain transfer agent)
to the reaction temperature, the feed charge was added
over a period of 3 hours, except for PP-5, where the feed
charge period was 2 hours. Upon completion of the

35 addition, the reaction product was held at reaction
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base polyol used was the polyol described in Example 4.
The abbreviations AMBN and AIBN as used in Table I
5 stand for azcbis({2-methylbutanenitrile) and azobis(iso-
butyronitrile), respectively.
The results are indicated in Table II.
From Table II it can be seen that the macromers
according to the present invention (i.e. SP-1, SP-2, SP-
10 3, SP-5 and SP-6) result in stable polymer polyols, which
can be obtained at high conversions (relative to the
amount of monomers charged) and which have low
viscosities (i.e. < 10,000 mPa.s) at high solids content
(around 40% by weight based on the amount of monomers
15 used). The mean particle size in all cases is less than
2 pm, which is an indication that the particles can
remain in a stably dispersed condition.
The macromer which is not in accordance with the
present invention because its molecular weight is too low
20 (SP-4), does not result in a stable polymer polyol system
(experiment PP-8) as during the polymerization reaction

solidification of the system occurs.
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6. Process according to any one of claims 1-4, wherein
the polyol is reacted with a di-or higher functional
isocyanate compound preceding the reaction between the
polyol and the cyclic dicarboxylic acid anhydride.
25 7. Process according to any one of claims 1-4, wherein

the adduct is first partly reacted with the epoxide
compound containing a polymerisable double bond and the

reaction product thus obtained is subsequently reacted
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ethylenically unsaturated monomers are styrene and

acrylonitrile in a molar ratio of from 50:50 to 100:0.

10 10. Process according to claim 8 or 9, wherein the amount
of ethylenically unsaturated monomer{s) is 20 to 55% by
"weight based on total weight of base polyol, monomer(s)

'and macromer.



