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STABI LI ZER SYSTEM Technol ogi cal Field 5 The present invention pertains to
pol ymer pol yol s. More particularly, the present invention pertains to

i nproved st 3P 993H&% for use in the production of polymer pol Yel/&PP73e in
situ polynerization of one or nore vinyl nmononers in a 10 pol yoxyal kyl ene—
pol yet her pol yol. Background of the Invention Polyner polyols are high
vol une comerci al products whose main use is in the production of

pol yur et hane sl ab stock, high resilience, and nol ded 15 foans. Pol yner

pol yol s consi st of a dispersion of vinyl polyners in a continuous phase

whi ch genegmm jiges a pol yoxyal kyl ene pol yol . Pol ynmer pol yols have
been produ Mﬂ us methods in the past. For exanple, vinyl polyners
have been separgf, gJ,y synt heoLYMER BOLYOROARIISTARLIGHER GYkTepsi tU particle size

reduction So-cal l ed "redi spersable graft polyols” in small
particul a IM’IM ﬁ@ owed by dispersing these particles in a polyner

pol yol . st common net hod of 25 produci ng pol yner polyols has
been, and rerr*&quf?: today, the in situ polynerization of one or nore vinyl
nononers in a continuous polyol ph t application, the term
"pol ynmer polyol" refers to pol yner - ~ 2~~2 WD 991 31160

PCT/ EP98/ 07308 -2 pol yol s produced by such in situ vi nyl nononer

pol ymeri zatd on. Nuner ous t I on
and use of tSIpoI ynmer pol yol gfﬁ)%o?f’%r crall l?L%gl%acce e% V%é%eﬁtfbe %yci%%#ust
have a reasonablBPl¥®%i scodane paé“tlcblélacmno @@@ nPéf@S@m pEaNEn&Bon

about 5, 000 ”Pa%é%‘talﬂ’{!?r tého%ﬁréﬁeét aQ‘t%b‘i'l%.&"e&Sé O%ﬂm'ﬁ@edolﬁm thend
to )settle out over tine; shoul ave a rel atlve%i/ narr ow Eartlcle si ze

range without tRFAFHrEFRncOlof PatyBePar (RNt ®s: P¥nd SRBul iiBe Wittt in

color in order rede pal h o] y C arly
pol ymer pol yol stgﬂﬁdyrlr'ée?{%?gg 1;2 Icgfw g”%l dgn:cgﬁ?]ép%t a‘w W&é% #dgﬂ%:on ent
i s not nedéssaringlvexyaigedl ematrebyprlbecPagyalsui t abl e 15 pol yuret hane

f oam product, the production of polymer polyols at low solids is

uneconom cal . Hi gher solids pol polyols may be diluted with
conventional polyols for act uaIéﬂg&g{g@d&L@hﬂMﬂﬁmepar ation of

pol ymer 20 polyols, it was believed that a "grafting” reaction took place
between a portion of the vinyl nononers and the ' pol yether polyol chain.

Wiile a grafting reacti on pelyehypaillyefliscabiy tiadgh phadans thamaticilalc

unsaturation si tes g\lnéch are prese :thI nusbéase cat aI yzgge

production of
polyurethane slab stock, high resilience, and molded

15 foams. Polymer polyols consist of a dispersion of vinyl
polymers in a continuous phase which generally comprises

. a polyoxyalkylene polyol. Polymer polyols have been
produced by numerous methods in the past. For example,

vinyl polymers have been separately synthesized and

20 subjected to in situ particle size reduction in a

polyol. So-called "redispersable graft polyols" have
been prepared by first preparing vinyl polymers in small
particulate form, followed by dispersing these particles
in a polymer polyol. However, the most common method of
25 producing polymer polyols has been, and remains today,

the in situ polymerization of one or more vinyl monomers

in a continuous polyol phase. In the present
application, the term 'polymer polycl" refers to polymer



relative to other types of ethylenic unsaturation. Thus, nmany re

believed , that grafting reactions, if they did in fact take place,

occurred t hreogl3aeet racti on of hydrogen atons fromthe 30 al kyirapes/gegips

of the polyether chain rather than by reaction of the unsaturated allyl —

group. Regardl ess of the nechani sm by which the polynerization takes placé,
_ 6 JUP~ 2002 i L WD 99/31160 -3 PCTI EP98/ 07308 and regardl ess of whet her

grafting in fact occurs, early polyner polygls suffered fromrelatively |ow

2S pol yoxypropyl ene polyols, the allyl group is particularly unLgacfiwv
Tt

solids content, and were often highly colored as well, ranging fromtan to
brown to reddish-orange in color. 5 Furthernore, attenpts to increase the
solids content dBpoled o " WPl yehsn havinNg JHHTET OpsSnPar t ehmed!

| arge particle Size which could not be readily filtered; produced very

vi scous product golymerspatédnin gelling of the reactor with rather

di sastrous 10 consequences, necessitating expensive and time consum ng
reactor clean-up. It was subsequently discovered that through the
purposeful addition of norBumeneusyerehdems NavA Heeds dTRCideePomidiher

nol ecul e, pol ynE‘C_rhé)%gy&%hzc@ioﬂ-%rm 91?:‘35" o":fobio(i%fé@n&:%ﬂtyo?;%ql gicefmey-cigdused

col or and viscosity cou be obtal ned.. Moreover, It was al so di scovere
that only & rel &SRPY2RABI POLYREE] HIP1FCksHeMEt aPaNGniFerr R SPopHey low

nol ecul es need eQMcEdS St W at exklgv a9, odpP@Pantd Yand beefeacbilgn adbuithe
20 vi nyl nononer v&;h he_ nor reac_tigle git?)s r sg)lteglii n _the Yp}rod?‘ll(r:}t' on
of mol ecul es whiteH SR &% Gt dHEZeFENWSR Phe SEREOFE: SEERETSFETEN T he
aggl oneri zati ondaf wo#l | temayltoposetinele pauti cdesri ritimd ;ar ghopadt ikdes, aand
al so preventing,caagulglion and gel lﬂ% pL1d hesiﬁéc.tfén 25 hhenshabi kigers
produced by these reactions are ter Usteric stabi |z%rs , as they are
bel i eved 28 fun®riefense seér leapryPhRrhdenilageshe angy Bt S adpe ovhakg/ dn

coagul ation of Wdldr BH HRlePIHHCheghtNEe 1 bakae bolFureehafe $Bamsehiay
stabilization n&y be entropic and/or énthal pic. Olerﬁcan envj si on En

associ ati ng popteatR e wFedi nyEapoly Rl YPsFt POl¥O ey Tetatively HeMg
~- 6 JUN 2002 ' solVi@®H9/cthittdht 4 PCWHIRRS/ Q6308 spidliyiet hebnpientol ighanns
extending into space around t particles.. The enth i,c._chanpge i

occur during paPte%cﬁseg%lélso%i aq?onl'%ﬁee Jf%?]?ﬁy fRe 5%%19%135 egecglr%,glg%ﬁe
i nteracti dfs whipeh Yuretaneougopor thxeduat, t kbepaproénesion of polymer

polyols at low solids is uneconomical. Higher solids
polymer polyols may be diluted with conventional polyols
for actual use.

Early on in the preparation of polymer

20 polyols, it was believed that a "grafting" reaction took
place between a portion of the vinyl monomers and the
polyether polyol chain. While a grafting reaction could
hypothetically take place at the allylic unsaturation
sites which are present in base-catalyzed

25 polyoxypropylene polyols, the allyl group is
particularly unreactive relative to other types of
ethylenic unsaturation. Thus, many researchers believed

that grafting reactions, if they did in fact take place,
occurred through abstraction of hydrogen atoms from the

30 alkylene groups of the polyether chain rather than by
reaction of the unsaturated allyl group. Regardless of

the mechanism by which the polymerization takes place,



5 have with the continuous pol yol phase and with other polyner %?rggcgﬁ?.
The entropic changes are reflective of the decreased degrees of A d

whi ch t he extendi ng pol yol chains have as the particles aggl onerate. The
anti - aggl ondYQPPRH6R{ f ect achi eved by entropic 10 stabilizati BRT/EBISERE8, ed
fromthe decrease in entropy of ~) the polyol portion of the stabilizer ~—
rol ecul e which occurs as particles agglonerate. In other words, the number
of degrees of freedomthat the polyol portion of the stabilizer can assune
in space is decreased as two 15 particles approach. Accordingly, the
entropy of the suspension is maximzed in the non-aggl onerated state.
Several different types of polyner polyol stabilizers have evol ved. The
earliest stabilizgdsSregar@lés@sot efidthe NMBEFOFONREITS 'ttt 'TRANEEIG 1 Yer e

20 prepared by the reaction of, a polyox kyl ene, pol yol with | efic acid
fol | owed by ison%ﬁ%??or?ogfycfjfe ﬁﬁfggﬁr\éaécl -rﬁ’Blub?%i%BﬁHg@X tﬂ%w nt?roélgs
reactive fumarateorgent ansrdownte dbnen Hhehpyododtbredf ashwe lilgactargimveer e
pol yet heresters ai ni,ng u h -e ras R 5 T

pol yoxyal kyl ene flg yol %ﬁg’l f?te‘;st reTrB&gg’Sll datlbée .u?ggd&rs&s?gﬁnfgger aﬂgt alﬁqllozre'r
precursor, %or cofhEtRermerehedGtERRtRl WPt HRARSATNe thRi deel bis eQontidnted
with a glycol, tor¢enoyest g ﬁ-%@@wungﬁajmm@iﬁg'Huine%,hboeﬁ'fttﬂelw
replace it with primary or secagndary 30 hydrox¥ll functionality. These
"macrononomer s @f e 4RISt BRIGANS FéreseWhpah {8PH St P | Y s Te@d

vinyl pol yneri zatiprerddiprddifdedroyeBpRfidtided elnbdiotid |ad reshalidd zat
precursors." Such abiliz p% cursors WO 991 31160 -5 - 6 J U ~S 2a02 _
PCT/ E P98/ 07308 $ave*Béen i de seuseﬁ?a‘éﬁarcon‘ﬁ%e FE e Ts e f1EG SEHROUS
present day Howsawreseqiseides;t alEddes=its @ity reetpnsbdatey andanisiey edrsymiegar e
due to the rel atj o) ocess time which often requires approximtely
ei ght hours or %%#%?}Ré;?%%?q?ﬁén enpl oy mal efi ¢ anhydride to induce :
fumarate unsaturation into a stabilizer precursor, nolecules containing a

hydroxyl -reactive isocyanatg Q&%Upsdﬁ%ﬂé‘c%&@ﬁtﬂt kidcviedd £RAET t¥8ough
et hyl enic unsat 10 uration nmay be used to Erepare stabi|izer precursars. An

exanple is the L&féeopurgeéﬁsﬁit@&@mm hEr PXe ZRRCSHYR | HRSaOHFGHER
which may be prepotes bytteatld nglyduitoxmblegndil, ongll ey | pokyslieh s
2- hydroxygthyl agry, '1;?‘%:? W An Séﬁgéﬁto“a&g! \59%%%%'13} Credhalh! 1281 15 ng
precursors such a§ ese, avi ng very reactl ve acr |ic ansatura 1 ONn, ahave
been al so wi del ywiseesiy gowlderbgolopsiaigrastiuct iNgreQYgr t difatedy, also

conpounds such aﬁém@t&%ﬂ"%rﬂ@ @%é’ié’éfv@iixe&n%ﬁ!i Brhc8tehad® the
stability problens, and often nust "be prepared just 20 prior to use, thus

reduci ng the fl &SQERY i t PUSFeTuChObr odeek¥:! on Mt e GfRT ri fiestal onkain
further, nore reanesditexarpde siftes.f UnEpymnadnzivp eRCt aekcviionh ¢Ry e
used to induce unsat.uration |sw'lt':|¥Ib§) 1_r[gt_bUt%| - . resulted i
i socyanat 8> 3- i SEEFOPENTIBS g B BT Rr heR TRV e PR 588N FES EREUSE of
" S;)g.bi lizer precthasgrsddectiomcebnmrdeciud eshevhiseh cicted abbedtapridficremsl
stabilizers". . t t afil ez el R € Lhe W aci hér 9% 2 PK 8horded
stabilizers begisfnag bghg_d [ r?g i n&@éd%ﬁ%ﬁ%éﬁgngg%ﬂraﬁon ontfioaa 30
pol yoxyal kyl ene §feadblviReaalemepn arsicles hertohdaraei PREEiches, and
stabilizer precudssy ghdrhaiddhd ReddfulRitenst adh@ngel1pagyaer thel Yelaztat- i n
situ pol ynerization o .
25 The stabilizers produced by these reactions are termed
"steric stabilizers", as they are believed to function
by sterically hindering the agglomerization and/or
coagulation of vinyl polymer particles into larger

particles.

30 Steric stabilization may be entropic and/or
enthalpic. One can envision an associating population
of vinyl polymer particles having relatively long



- ~~-6J 1 P~ 20 _ WO 99131160 -6 PCT/ EP98/07308 of vinyl , a
limted pol ynerizatign of vinyl monomers is first conducted ifn ﬁﬂgﬂgq@gznce
of the stabilizer precursor. In one approach using preformed stabilizers, -
very limtedwa ediigeol ynerization in the 5 presence of the st gT/Eren7308
precursor results in a | ow nolecul ar wei ght pol yoxyal kyl ene/ pol yvi nyl —
pol ymer which renains soluble in the polyol. This process is illustrated by
Publ i shed I nternational Application WO 87/03886, but is not known to have
led to comrercial 10 products. It is believgd that the vinyl polymer polyol

) viscosities produced using soluble preforned stabilizers are too high for
commerci al acceptance. In a second preforned stabilizer process, the

initial vinyl pOb&SM?éthéfrl 961y§10enbhage@xuehuhng \ihﬁw shadlRindaghicl e
di spersi on havin rel.atively | ow sqlids, conten from 3-15_wej ght

percent, is obta ﬁ€ GicHFEs vi ShaeR it FBﬁnﬁﬁ§ B‘Q"rﬁthEFé‘H v@‘%ﬁ“&g

rel ativel y high pmaumt:lef afséeelaadbﬁaére%aﬁﬂy Zt&tet cmasxmtt i &ff wlm@ﬂﬁcn
ormati on of

t f t h._2

rerati vely onal | 0FRPERAPRPCHRAT s P RESFERHE gart T TED g RV F T L6
?p:n;nl ﬁ;g?g; ghaVessvlitf}D_rthgarqdnEt#nTimma pmbj'@l nptiasealahd zwnsharcetheron
of 25 preforned é?ggﬁﬁlzggkggéi%gen gh?a?ﬂgggsaﬁeggaé % fé“y%fﬁﬁﬁﬁéiés
may al so cont ai no§okBepepcreaset degupee QéeéréngByWhﬁﬁ@h@m@’aﬁﬁqnﬁﬂmﬂe

preformed stabiljpgeyohs &fﬂ%%avé’ownﬁﬁuep@a&@l%l@@ PEE§PEMEHaRY T Urfher
30 polynerization with vinyl nononmers which be, t he sane or dlfferent

than those initi&RrFy- éggaomﬁéﬁéﬁaply|Q¢§QR¥[M%ﬁﬁ#k%V%¢ a S¥arr iRl
or "base ppbyol "stgbﬁllzaﬂ\ﬂ)ﬂ%gldéﬁﬂved Hrh | e Weadr S %%ﬂﬂﬁﬁt@y of

carrier polyol e eral |l q§es nol cont any g ed unsat rat

conpr | Seb the. coRPEntLY ShaBe CAST TR (HE SEhBPT S 8P o Belr bt Sprgtie,

the initial, indocedrensat lpaattumule;@naggmomgrabéeculhz ncafyh«be prpe‘pizsr,ectlﬁe

with fumarate- tyH@ndJQ:?aBEr&%éQQes%ftPf@HSE m' ERGE! Eﬂe X %)é&'{ﬁ
thyl'nmet hacry ate

gr oup- cont ai ni ng unsat ur at ed” conpounds™ such as |socya
Ot her reactive ukB@t §tabdd i2exp AaTdASHNE akn Wa%yl§ed§§é‘ea§§%ﬁ t“FPle

preformed s abi | bzetiBlesespfiRsadie! t Ak NS S 4He 0\t tdi®y Shabidhaer

recursor process, however, .in that e t he preforned stapilizer
PreoUr SO BT 00eS S SOHEY S < brpkahs ace b eoarod, Lhe prelorned stapll!

preparing the final polynmer polyol. By whichever nethod pol yner pol yols are
produced, these pol ymer Several different types of polymer polyol
stabilizers have evolved. The earliest stabilizers,
sometimes termed "macromonomers" or "macromers", were
20 prepared by the reaction of a polyoxyalkylene polyol
with maleic acid followed by isomerization of the
maleate cis-double bond to the more reactive fumarate
trans-double bond. The products of this reaction were
polyetheresters containing a fumarate half-ester moiety.
25 The polyoxyalkylene polyol half-ester could be used as
such for a stabilizer precursor, or could be further
reacted with alkylene oxide, or esterified with a
glycol, to remove the remaining carboxylic acid
functionality and replace it with primary or secondary
30 hydroxyl functionality. These "macromonomers" are not

stabilizers per se, but form stabilizers during vinyl

polymerization. Thus, they may appropriately be called
"stabilizer precursors." Such stabilizer precursors



15 pol yols may obtain solids contents as high as 600 or nore while
-achieving rel atively, | ow viscosity and being either white or sllgq;l 4m2
of f-white in color. The products achieve acceptable filterability as mel )
indi cating ¥YQWRIWr | arge size particles. 20 Stabilizer precREREPS/0ZHE
prefornmed stabilizers are both relatively expensive pol yner polyol starting
materials. When mal efic anhydride is used to prepare a stabilizer precursor
or a preformed stabilizer, a large part of the expense of the stabilizer is
connected 25 with extended processing tinme-5kn the case of induced
unsaturation derived fromisocyanatoet hyl net hyacryl ate, the expense is due
nore to the expenS|ve nature of_ the isocyanatoethyl met hacryl ate nononer
rather than the paveedsieng widmly |wsedt hapdcgsat invmevier , bet upsdelteartiso

that mnimzing gResappudhyol sHfidveS! abidh Z8EaHELESSALY b &req%ﬁfélfge
final polyner polyol is highly desira VO 31160 ~- s ~u~

Q
PCTI EP98/ 07308 RFPFRShYS EeﬂrﬁpéE%vg\“@dtanhFIFE%?F&W@&%}QQ%PWWS
4,954,561 and 5, e 9%Richhalftidie ¥irflan Hfasdestimst abi| bightomsian e
mar kedl y |g§reased if the pol yet her polyol portion of the stabilizer
mol ecul e is°5 i A&T%Ased in size through coupling of relatively high
nol ecul ar wei ght polyols into yet higher nolecul ar wei ght coupl ed products.
Coupling is achieved in U. e , u I S ough
use of oxalic acid, fornlngaggg%xgp éegﬁﬁggﬁé?gyﬁéglghhg%ﬁg%ey%ﬁ’ Hﬁg ¢
5, 494, 957, couplfW@ﬁbatstabnS&Z@rapnenuréutg i8 obtabnédZEhro@gmqmaamuhon

with a dii SOCyanﬁéfec{[ﬂégugé EQHnFH@}Fﬂ Lngp a&eﬁa}zh'-i»éac%flwec' 4Bt Jahat e

i nproved, allow ng f use o ortl ns of stabilizer ver, this
i nckease in effl%’F%‘hEyt?%e‘élﬁ‘Fge't’lt}étal%b%? et rpaphive Byhé{rle.nﬁ@r SHERE T

raw materi@ cosirapgofr eﬁeysaé\gugeaetdugaﬁepatﬁ&e §@@Bi@ieeeow4elwxﬁsors
reaction. It would be defl rabl& %;9&\? de stabiliz rec rsor and

preforned stabi ‘F2eT WAt e i TP ACHRER B RS & ks and
producti on of[MﬁymmlaQOCpmppNnﬂsthﬂmh mﬂycheapnmpaﬂﬁdpbpdmeacmnngfa

pol ymer pol yol s ved. ertl nfidd ena ng jicle
size, lower vi sc}gzdi‘ggyin?%%ﬁ%f E:IE gt%gblfw?éerséésh%u}%ydﬁ 3’@{ e of
economni ¢ prepar aa¢an QFPhouﬂﬂbx@@néééqaﬁxﬁﬁsﬁhgsppwﬁnaﬂﬁ}|nSZ5blllzer

particul arys shoyl e pap¥bEs §{1Ehc'a%”tth%ts%b' Iﬂazxaitﬂ%nv&&heehctaeen%%@}il%
coupl i ng. Surrrrar#/ﬁlO‘ The | nvention , now peen sur si.n

di scovered that %%F?r@FFPEreﬁFnﬁhdb%EBn SCal W HoE Y et ybP @°1Ymer
stabilizers nay el pokpareduduricimgh udmfdrpolateivel Kybapeumdsy okscRo@ |

to contain 'nduC%royanatoe@h%&kgthaggylate often exhibit storage
stability problems, and often must be prepared just

ed

20 prior to use, thus reducing the flexibility of such
processes on an industrial scale. A furthexr, more

) recent example of a functionalizing reactant which may
be used to induce unsaturation is "TMI", 1-(t-butyl-

isocyanato) -3-isopropenylbenzene.

25 An alternative approach to the wuse of
"stabilizer precursors" or "macromers" is the use of so-
called '"preformed stabilizers". As with stabilizer
precursors, the manufacture of preformed stabilizers
begins by adding induced reactive unsaturation onto a

30 polyoxyalkylene polyol molecule. However, rather than
utilize this stabilizer precursor directly in the
preparation of polymer polyols by in situ polymerization



WO 991 31160 PCT/ EP98107308 _g_ ethyl eni ¢ unsaturation, the pol yoxyal kyl ene
polyols prior to, such nodification having levels of intrinsic gqaﬁh&rggggﬁ
of | ess than about 0.02 neq/g, a nolecular weight, M such that \

Da x F''9, pwaewabdoy > 5 3500 Da x F 39, and a nominal functimmatposy7et 1
or nore. Both stabilizer precursors and preforned stabilizers prepared fronn
these low intrinsic unsaturation pol yoxyal kyl ene pol yol s di spl ay
efficiencies higher than otherwi se simlar products prepared from polyols
havi ng 10 conventional |evels of unsaturati-&+, and have been found to be
superior to stabilizers prepared from coupl ed polyols of nuch higher

nol ecul ar wei ght. Description of the Preferred Enbodi nent The stabilizers
of .the present inferninyl apentBeyist ainedibytaddipgl ymehotzat iosaodr avionlt o
a_hi gh equi val enf ejabt) Péefﬁrﬁbé Y BAkvexLd kyhe%go&w&%{ é)%)folth
intrinsic unsaturation. The rep precur sor e used~as sué% 3

" macr onononer " sﬁ‘éBbFLlléélerpﬁ@lﬂi’ﬁfcﬁor t hel® u@@ﬁe?PEF@E&?’atﬁﬁﬂm%fplﬁﬁ%@Wﬁéd

muf ti - functional sBawingz2¢ey AUl ihDgedt akinyilZ 850 Bpmari FBER BN Ofhar
may be used_in stabilizers. %hthe tg g] ‘"low intrinsic unsa#uratlon L
i C dabP Qe

meant the "TUnsat BFSEEHTe Vi cHPangb8 FLroLFFITRRT npePBL T Sxy & &)1

poléoldsynth33|smomepnnyﬁlQeﬁ?htapa&ymuﬁﬁﬂkwéftzgpahYEpnpbypehpz%Z W%lch

oxi de-derive nolg%agif &h 2 ene oxg g 4grive qggugtles ?g can
eno re

pr oduce unsat ur at & speci rough PF arf
exanpl e, during théustmatedi cmal Pm%esbaﬁallymmml appdncaﬁlam |W©

hydr ogen 30 cont pe C S | ene ni éﬁgg
rear r angenent ofgb?bgg gneq%ﬁfdgg Boelﬁgkﬂﬂrcg P%R¥§O¥&§9393f%5
zooz PCT/ EL 98/ opsgéucne océlir s bﬁbl@ﬂf@?l taaéoﬁbre y@@mlegoqléﬂ@ﬁ@a?wg% ed

along with the desse€8iPioRYHLOEUELY G ind NMIIMIE "p e foshed L & abi Besgawise
allyl al cohol continues %asg f%gnerated ur|n the entire course of the

reaction, a 5 brda8 hBPe i GRMMELFdaloR &ﬁﬁﬂﬁaﬁ%xed) allyllic

unsaturation-containing nmonols will be present in the product along with
t he desired pol yoxypropyl e I i i i
product, the anmount of nnngﬁ 4 ¥88£nd Bﬁgfggggdgggg%#l 3’ ﬁ%e

10 overal | functi@hhialy\risylomlmerasa'aw@smst conﬁ:@muehie un’rolrﬂu rfaIVllbyl
“theoretiopd " fupsiifeal ';Sé/r@:icfe 0 dtl%ptet?c%lrcﬁ{‘gﬁac&flr% 64t Orélztl'@eggl e, ar

wei ght (as deternlned . from hydr oxyl "nunber) c.a. 4400
equi val ent wei gh$§1idSt HiRPE$R na%1ﬁhn1tﬁ§?“baﬁ pe weight Percent s

obtained. This vinyl polymerization may be conducted
with a relatively high amount of free ©radical
polymerization initiator and chain transfer agent, which

20 encourage the formation of large numbers of relatively
small vinyl particulates. The mean particle size may
often be one micrometer or less, for example. These
preformed stabilizers are translucent or opaque,
indicating that a dispersion rather than a solution of

25 preformed stabilizer has been obtained. These preformed
stabilizers may also contain some portion of soluble
species.

By whichever method the preformed stabilizer

is produced, polymer polyols are prepared by further

30 polymerization with vinyl monomers which may be the same
or different than those initially used, generally in the
presence of a "carrier polyol" or "“base polyol". The



15 practically obtained for pol yoxypropyl ene diols. The unsaturation of the
pol yet her pol yol, may be nmeasured by titration in accordance wtgﬁﬁ \‘I\/l?ﬁm )
2849- 69, "TESTI NG URETHANE FOAM RAW MATERI ALS" , and is express
mi || equi val®¥AP¥ Y% unsat urati on per gramof polyol, or 20 "nBgFgPI8/07308
Cat al yst systens have been devel oped which result in |ower |evels of —
unsaturation than that obtainable in base-catalyzed oxypropylation. For
exanple, U S. Patent No. 4,687,85] discl oses use of 25 cal ci um napht henate
and al kyl am nes as co-catal ysts capabl e of 7 produci ng 2000 Da equi val ent
wei ght pol yol s W|th | evel s of unsaturation of c.a. 0.020 neq/g, as conpared
to "conventional " vels 0 05 to 0..11 for base-catal yzed pol S.
Doubl e net al cyaciﬁ bfﬁlo'etx S n@%%% RO Ife é%%c?%%e&ngﬁ%gs.
Pat ent No. 5, 158;:952&t1hna91bnweaed tdumpnissd sir ehe orond inheusangeaod. 0. AES -
0.018 neq/g. Mor C tIy er cI Cop ave
devi sed |rrprovea‘%'cf’(r)lr‘ﬁbﬁ:@1 st'égi?ﬁrz%@ 2%58‘};11{»%859}%%%5 ’11%hl§CT;Eggﬁ 308
met al cyani de cc;mﬁtmed:atreﬁa/csn@t(lqu\;(cmaalmgs h)OMﬂudre aey beppbepaged
produci ng BOlymﬁiﬂKtEUWAEH%éJ% lﬁﬁ EQEEQQDF €or %W%ﬁ?ﬁﬁrfastégg

y i o]

unsaturation |l ess than D. 0O , typrica nthe ra
5 0.007 neq/g. Eééd%ﬁlb%oﬁya%‘éﬁ S&P&W%tﬁ@%c@é%@'smf%?e‘gréﬁﬁPPH@dS

pol yoxyal kyl ene sapdtyolass tﬁ@b@fzéﬁﬂt@é@hﬁlﬁétﬁ&@q?ﬂl%lt@ f m:}%&t ZrR(é:%&EQv%l?» |
e 1rom e ﬁmca

and 5, 482,908, and conmmerci.al %f% U%FS avai

Conpany under  t FS3 562 hE e CRRRPAR 58F§‘0P§ Y ey g esedsafulg

which is unavoi d&td yorfermedl shabilgi et xyeeopyhasi oerbyineadvangegest of
react ant pro e t, nt nsat Si ich,is rrred
"intri nS| unsgi urr\ra{{-'ﬁ%n %Ese}?s%llt%et%orprﬁa%cm]%s%% %éél(té‘legus Itl(g)ﬁ%\\’,\gﬁr‘esen

i nvention, the DRdentprepiredns e girefrmied hetpbhyozyal Kyd estealpbe yenlcier

used to prepareéaﬂ?b%@déféc?rfﬂeé%&r 8| orer 28put 0
meq/ g, preferably about 0.015 éﬂ.{ aJhd |Sn par%%‘%ﬁ?gr ?escsJ 'E'l

0.010 meq/g. Sudi pPF§BRE1RGe theomgsrw. ROLYMEFs PRt ¥P+ on” %IVBF§h§§that

20 termis used phaiiid. pdslynnbzco@dlqaﬂst O ahdat r p&w@zc@asat thakkOnpolimauced"
unsaturatign I S _unsat.uration rpose |ntr ed into

poi yoxyal Kyl ene Hit XPe]t%eV‘an F 17° %388 ﬁe i a‘Bf-?ﬂgéﬁ o SEuPor .
Thi s unsat ur at i axes vinitye damteceviyng eadta toivel ¥ mcamovimoansm andt being

pol yol -reactive e%??fé\,ﬁs Wi dd oL exgip ﬁt%?” 8?%%%3@&6‘3'1196‘@&3;34 i c agid or

derivative there ereln the unsat on ad I nduced” by this
process is ot hePudHFEs | 3chievsatagepierblandfistprebit abYy R8actPieé

unsaturation champiie(t SidCa lack of Blatde~4iZe~pirti¥he89! 31160
PCT/ EP98/ 07308 -120f nul eate, fumarate, propenyl, isopropenyl, vinyl ether,

or acryllc unsat urati on.
20 Stabilizer precursors and preformed stabiliz-

ers are both relatively expensive polymer polyol start-

) ing materials. When maleic anhydride is used to prepare

a stabilizer precursor or a preformed stabilizer, a

large part of the expense of the stabilizer is connected

25 with extended processing time. In the case of induced

unsaturation derived from isocyanatoethylmethyacrylate,

the expense is due more to the expensive nature of the

isocyanatoethylmethacrylate monomer rather than the

processing time. In either case, however, it is clear

30 that minimizing the amount of steric stabilizer neces-

sary to prepare the final polymer polyel is highly
desirable.



The pol yoxyal kyl ene polyol having low intrinsic unsaturation will, in '
general, have a nominal 5 functionality of 1 or nore, preferably 2 to %
and nore preferably 2 to 6. Thus, pol yoxyal kyl ene nonol s are co‘ntﬁertﬁﬁ‘ét &2 -
by the termwpdpoled as used herein with respect to stabilizeecpnresie308 s
and prefornmed stabilizers. Such polyols are prepared ~ by the 10 —
pol yoxyal kyl ation of initiator nolecules having the sanme functionality.
Common initiators include, for exanple, nonofunctional initiators such as

n- but anol, n-octanol, and ethyl ene glycol moal kyl ethers; difunctional
initiators such as ethylene glycol, diethylene glycol, 15 triethyl ene

gl ycol, propylene glycol and dipropylene glycol; trihydric initiators such
as glycerine and trinethyl dphgmbeen éisabwecedonat ihltusatraredsbyhvuas.
pentaerythritol; chi | ci-pi tiators C S Ltaly. a

oct af uncti onal i ﬁ??:ég{t;g:shéggg’glssesu%:?%sg’.’ 4%% '?I?g@e g&lgflzl gt ‘T’nr%iei"?ereaﬁt o%Etre
aware of other segiteale stabibizasion wehl bermarkeddy " nogrealsedrif the
"theoretical" fugpghi ' i hi Ch ¢l h tai | {ghithe
pol yoxyal kyl ene %%Il)%%ﬁ!eérzt ﬁ)c%:{}:)cﬁl pé%%ﬁ%‘?ﬁs%guﬁgghg&fg&s{lﬁlt e arhé%%%\(gi%t is
nonol gener &t i oningFgased 1 shRe THFOUBhLFeUBLlRItAE melateherlyrhigh

m xture of initiabezullie WeWghh!rpBsiyeldnsahbbatyen pelyrts oRpBEahl¥r

have hydroxyl and/qr .am ne fungctionalify. droxyl fuynctiqgnality is
preferred. Am ne"$69m&ET S tR/r?’r‘g "b% iméPBHﬁEg r HrhatP ol &s

di scl osed in U SpaParent 4 No5445854,1561cobeldng | pobypdbs attdtr-dygh efugreenog.
The low intrinsicg 99].311 - - 6. JUl~, =00~ .PCT/ EP98/ 07308 .

unsat uration pol ?(’){Ia%\éhga eélrfitlj'l gégou "gl%l%\e %h §a(l)?93b86g£§860 Ifﬁ‘%?e h'}%hgl’,s'
pref erabl y12000 PatenthisgHerd , Fdveveryplhingi Of btabaldredi gsswdsordeis

equi val ent wei ghbbﬁérig@& itﬂ‘f‘éhgﬁ' ¥e}§’icEtf:iohh§rift_‘}'1”%t QnAddva.pcd he Prpolynl -

Equi val ent wei ghts and nol ecul ar wei ghts, herein _are nunber average
equi val ent wei ghB¥SEnd SRIRIEHSr vﬁ%ﬁ’c%l%&ﬁre§§éacilﬁn9éﬂtdrﬁs (TBRTOvieess

i ndi cated ot herwaseowlifgy t 68 @ Yek" sisalined Hibrngcbgdestabilizer.
hydr oxyl -functio an ne-functi onal.)égg#get ers as 10

I d I
pol yet hers cont aﬁﬁ?"ﬁé’eﬁoﬁ h§drBRyFaafid* 1 LRREY ohal ?ff%%l.:"al'%‘é 15afted
unsat uratidh nmayihe patrtodulced drhr duglressteer iifn cabwonméberaaildatben oand

imdation, inth 1.0Q- fauncti o i 5 .urated
carboxylic acid Fggérgﬁgg’???é%%hglr‘%o;t.o %%Js?a%t?r%ﬂol}aa?ecg%%%% 5%?3@585.
derivatives include those reactive with the polyol reactive functionality,

particularly anhydrides andtaGighxdl Bei desiralllate® paphaad i sta6i Ui zer
derivatives include such conpounds as 20 nal ef | ¢, anh drhge f umar

I
chl oride) et hyl f BREFYFSCRFoANGe PLEESATRA SHRBH H8eT FelW E?’ylcb%ﬂ %%I‘b??ﬁe,
and the |ike. Mubliafitoaeklkydprdporsipnef einedthdhepradutcaohoxygti cpahimdri de

h i e acr oot ] ( H
pa f estor205 | nPPLYPReS o s el OF SETBL itk YHOALURELEINE pdafnet P
by further reactPOAY®RLBh anhayi®dene igigredied or prepbexadies by &%afhl kyl asion

Wi th one or noresahkyhangiaxideparuidiabl £i F€aci bR8r CYRLiHsARS, arghdethe
known to the skilled artisan, as$ |_£(;I| cated by the 30 disclosures of U

h . S.
patent 4, 954, 56111K6i-ssuB Pt BRRP33156YS FHPWISS PgrafBRRPI 1S 498ONGREER
are herein incorpeephedthyn el £fighe€. extended processing time, and in

25 particular, should provide efficient stabilization
without the need for coupling.

Summary Of The Invention

It has now been surprisingly discovered that

highly efficient and economical polymer polyol

30 stabilizers may be prepared through use of
polyoxyalkylene polyols modified to contain induced



)of i nduced 3 unsaturation g
‘nmol to 1.2 noPtPehdifestipi

E' 6 J L 1~ 2~aZ WO 99/31160 PCTI EP98/ 07308 -14 The i nduced
unsat uration nmay, al so, be added t hrough reaction of the IOM/intriguﬂUN 2002
unsaturation polyol with a nolecul e containing both isocyanate” <
functionality and a reactive unsaturated group. Non 5 |imting exanples of
t.he | att &0 eipeflunds i ncl ude i socyanat oet hyl met hacryl at e aBCHERe$/@Se8 i n
U S. patent 4,390,645, and TM, as disclosed in U S. patents 5,494, 957,—
4,954,561, 4,954,560, and 5,093,412, these five patents herein incorporated
by reference. Induced 10 unsaturation nmay al so be added by form ng an
adduct of ) an isocyanate-reactive unsatu.ated conpound such as
2hydr oxyet hyl acrylate with a di- or polyisocyanate and reacting the adduct
with the lowintrinsic unsaturation polyol. In the latter case, an excess

of d||svcyanaéehy5ema¢ r@ﬂﬁdtdﬂbﬁ%&ﬁ*CQﬂﬂie%d$¥ﬂﬂﬁaZEWlQﬁ@CU@59901S
nol ecul es. gled tabilizers .prepared fron1|om13g n5|c unsat yrat, on

polyols are wWth e S¥0Pe 8@ RS AN th B o s 9% inpréfrsiced
that, the pOIVﬂbatnmhtbencoﬁpheésothb&abbﬁﬁupblm@Imbqa@pra #61Bceferabl y,

mal efi ¢ anhydy r dto npa ced §ﬁt rat

prefelrably,y Iggggusgglségﬂg? %ECVLve %@Péc %e§{contalﬁ? ﬁﬁ?gygrétlon
whi ch ar®e rea@5DOeDanth%VHram¢Iagnompsabrfantnnogabmpy o&sltbe cEge .My

e, [y &S0 BEcHSe 2 Ies SLADIIARI AR DT SEHT SO FBYnR PLERREGI LI TL,

or, in the case of am ne-terni 1w 1 nfrinsiccunsaturatr on may
be prepared |Pﬁ@PFEedforféﬂanpl@h¢ﬁea ckow i edrgeiiyotior dmmaehvrath@n

stabilizer pr yyéﬁyaﬂﬁylgﬁgtﬁbﬁ%?PQ é{%%i?f”éﬁ%&ciéﬂ@l@soﬁl %e?ﬁrg%F? nol

I zer. precursor y 0.05
2ErEBPFUEBSUPTOPRTRE ftr@nn pRlyols havimg ~aa2

\é\D 99/ 311%60 ﬁ;‘ﬁé}ﬂfﬁ}s}ﬂ 0?%@@%5 hes S%I@é&ﬂlb:?@dl&f eCé!r:Sc§OH§vtEEB§eﬂbtf@>‘dﬁ%d rrgy
e used directly.in the production o ol s, . ei_t her epar e
or foll OWI ng o 1 &t oﬁuﬁf?ﬁoﬁdd‘f?l 5’&5@%%& ﬁéqdat lerO”baEQU%llﬁ’@

pol yol 5 dil ysmtypeedofhiothubk bfighke h@WeUMQNMMwﬁmghtIype Conventi ona

base-catal yzed pol yols may be used for this purpose, for exanple. Mthods
of preparing polyner polyols fromstabilizer precursors may be found in

U. S patents 5,093, 417Debe i i the3Pebdi:e | 0 which have
been previously discussed. Preferably, however, the stabilizer precursors
are enpl oyed to produce preforned stabilizers. In the preparation of

preformed stabilizers, hayk.gpn q%%%sa%% ngyﬁﬁféééﬂt'&ﬁ%éﬁki@ntBQe
stabilizer precursor, 15 optlona l'y 1n the presence of additional  polyol

and/ or 1@ | ow FRA BLRFAr ki @AY uéﬁ%d‘ﬁ% AP Sadpropars t6 fér mhégﬁ’i ne
di spersi on ofegiinydlqot ymerwpaght ¢l es ptefetablyel y ksl fdsceasnent. The

solids cont e%ol%x}aaﬂ%?léﬁgm ab yet%er I gp%lygice%a&{nAQOWeé}Q a %I\J} 20
intrinsic unsaturation. The resulting stabilizer
precursoxr may be used as such, e.g., as a "macromer" or

20 "macromonomer" stabilizer precursor, or may be used in

the further preparation of preformed stabilizers.

By the term "low intrinsic unsaturation'" is meant

the "unsaturation" which unavoidably occurs during
polyoxyalkylene polyol synthesis in polyols containing
25 significant propylene oxide-derived moieties or other
alkylene oxide-derived moieties which can produce
unsaturated alkenol or polyol species through
rearrangement . For example, during the conventional
base-catalyzed oxypropylation of active hydrogen-
30 containing species such as propylene glycol, significant

rearrangement of propylene oxide to =allyl alcohol



20 'wei ght percent or higher. Solids content in the range of about 3 weight
percent to 10 wei ght percent is preferred. Soluble preforned SLES)i iuyﬁg?z
such as those disclosed in W/87/03886 may al so be prepared, but ar -
preferred. mwosushéectases, the "solids content” 25 referred toP@EI/ERIS@DISISY
wll -be the weight percent of vinyl polynmer. Methods of preparation of —
preformed stabilizers are illustrated by U S. patents 5,196,476 and j
5,494,957. Due to the different nature of the stabilizer 30 precursors and
preforned stabilizers of the present inventjjn as conpared to conventional
stabilizers prepared from higher intrinsic unsaturation-containing WO

991 31160 -16 - 6 ,~ a N z~~z PCTI EP98/ 07308 pol yol s, pol ynmer polyols
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Pol ynmer pol yol s m@tyabeept epar eBedade t kel 13tlabidlicedicsl ofcdniteiriidy ealo be
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ot her methods KFSHETIB-THoSEIIRE ITHE i TRTHS aFPUIPR Gandilf | TF29BL0PAy IR
pol yneri zai on irasohduocl edul art Weightesemogeofoft hexpaBhylaved, géderddliley
al so in the presghag . CAr L] I i i f gest rt
of the liquid phase. ‘%%)??/Irr%?l é%l'??%%q?s@ Ie“\réls_grog"lgl ;%%inllt?ét é'%ebsfrﬁ:reaﬁé 5?1%
conventional vi BHACHEY koA fihe desfixed PolyexyPrepYiesachHlasothe

wel | known azo coimRoWtse merdu erRerpxdnst edSol 8AYKE! ORRS, adBthnithe
l'ike. Vinyl m)norgrs sujtable Tor use in_preparing the 1gﬁiol ner, EOl yol s and
et ha PR

preforned stabi OISt PAE TEBFBCAC APdnBEHTSc Cyend& |y
accepted 20 as swidradllle fuicyirerperityg ol wirdd) yas sa reshudi nGriomt kduet

limtation, the  various acrylate conpounds such as _acrylic acid
net hacrylic aci d,rfoﬁtgt ac?%l a{:ﬁ?o nFﬁ?Fgret %3&9}}& ilé:tyhﬁﬁc# y‘? af’@) tg’ﬁd .
the like; acryl amnges ofuch easacr yil .amAlencetwisthace yiam (as denphmibed

conpounds such gs.g¢ n arg;gg,friﬂgmggm Vi g¥l i dene Ch;'aﬂfd depg acrdbggi t gl €;
styrene; brom nated sty¥enes such as_ di bronmostyrene) tribronostyrene, and
m xtures of the§EMigaaMy| Pojcdied; pSnetMig steeneaximygm Hehat kecan be

Afcr Kl f)ni t 15l eda@@as;ttwﬁmﬁ[] Sbﬁéﬁﬁéﬂlr _Qg)r qﬂsih dyogﬂwgpﬁo did1y. amywet S\/\o

0 al ogenat ed npnoners .suc I nyl i1.de cnl or or 1. bronopstyrene -

99/31168 -17 - émfﬁl:ﬁlr@ﬁ?rb@%f éé?a)ﬁ?ﬂé’@%%er polyocl ‘may be ‘neastred by
titration in accordance with ASTM D 2849-69, "TESTING

URETHANE FoaM RaWw MATERIALS", and is expressed as
milliequivalents of unsaturation per gram of polyecl, or
20 "meq/g".

Catalyst systems have been developed which
result in lower 1levels of unsaturation than that
obtainable in base-catalyzed oxypropylation. For
example, U.S. Patent No. ¢,687,851 discloses use of

25 calcium naphthenate and alkyl amines as co-catalysts
capable of producing 2000 Da equivalent weight polyols
with levels of unsaturation of c.a. 0.020 meg/g, as
compared to "conventional" levels of 0.05 to 0.11 meg/g
for base-catalyzed polyols. Double metal cyanide

30 complex catalysts such as those disclosed in U.S. Patent
No. 5,158,922 have lowered the unsaturation to the range
of 0.015 - 0.018 meq/g. More recently, researchers at
the ARCO Chemical Company have devised improved double



The vinyl polynerization may be conducted in batch, sem -batch, or
conti nuous processes, Mnonmers may be added in a m xed stream_ @r \ﬂ? %ﬁrz ved
i‘n addi tional stabilizer and/or carrier polyol. Free 5 radical a“za ysts
may be added as a separate streamor dissolved in additional carrier
pol yol . Glpdgmiigansfer agents are preferred to be added al popgewsdr3est her
reactants. Suitable chain transfer agents are those conventionally used,
i.e., isopropanol, benzene, 10 toluene, thiols such as n-dodecane thiol,
hal ogens, and hal ogenat ed hydrocarbons, particularly iodinated and
brom nat ed hydrocarbons. In the preparatiion of polyner polyols, vinyl
pol yneri zati on proceeds until the desired vinyl solids 15 content is
achi eved, in general from 30 wei ght percent to about 60 wei ght percent or
hi gher, mrfﬁ@pr@%ﬂi&l@ d@ﬁ;giﬁx p@é@@npstghﬁmmi gb?tald%rsrlem)- vitech
viscosity of the produ gener a rises with.increasjng,sol|i CC nt,
and is prefedfty F@?églaﬁan of(r) Oﬁ%oﬁir’?ﬁygnmpéﬂ’!@ap;r ef‘éJFgEI y \fjgc:léa ggéﬁ 5, 000
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invention are c bl e of producing.l ower viscqQsity mer - pel an
even coupl ed OsTCg:E?I e/ prEp r§é'%ﬁc€ﬁ¢[é’on378nt%ﬁj§nafggéf\éyo§g gf')bcrerjluzzh£ﬁi gher
mol ecul ar weicghd 07 2hedlie . st ahiahiplers precucrsaaatlyptef emedseabttezers of
t he subject invention are surprisingl f tive.i r i |y
pol yol s havi gorexéaerﬁpean B’fq I tpgzrlallﬁ’ﬁyi%tléfﬁl%r\?vecvipso? sﬂ% %%ié‘?% ﬁ pg?%i cle
size. The excedldeimssd abnl VzBngpeteatts ¢f, 4He ibj @88 30 48R § onand
stabilizer pr 1 thg ;hi ol Artghtsemadel
possi bl e throcel?gwe}gﬁojf %{ﬁﬁ%f i Ci E’%’t#%f%%ﬁvtﬁ%at urati on- produci ng
JWD 991 31160 Crenramy Junfiey phe tpeteEnpos/ AESHSLY oRPAMENSiti on catal ysts
3such as doubl e netal cyanide . conplex catalysts, as stabilizers prepared
fromlow intrinsic unsaturation polyols with equival.ent weights.i he
range 8P 2000 Da have bten folif h‘F%ﬁ?Wﬁ“EFPPCiw&ﬁ?haﬁ& h%%aev%}%gﬁigd
pol ymer pol yJis aninidd edcel henpophysivealopshartactrer bgt resirrEnagrseandofexol s
of 2000 Da equival st ¥e! Gl Qi oygh il havipg convenn! afdiat ey gtaqof
unsat ur at i on *¢&h be prepareaD usi nhg conventional base catal ysis. However,
st-abi | i zers ¥ ymepebrbchfiontehped pdntelisnismhotnFELER &HEO DR T oF Flkce )
of the subjegt. ijveat i\ st abi-bizers when i epaleidechtPok yRRm tiddy 0l §heThe

mol ecul ar wei ght of the stabilizer precursors_of th su_ﬁ% ect |r£vep_g on
vari es1Bnver SE10F 536 (HEHSFUHAAD ol 13§ BPLYREYPoW 1t PF iRPeY S -hex
unsat ur ati on el do ysesbd:e PrEpaebiEi séabpkezrersurecunssr . bénlowder to
prepare efficient stahili s, the palyo i I i the abilizer
precursor shédied r?}voeuqza dm'zc%'orrumr‘ﬁ ecl %%reﬁéiggﬁt .Qb%#letgadrm %%:ul a(rﬁ\%\]/ei ht,

M) 20 shoul d gm=ef eand| yirhepayohiernbal by esife torAulCx:0M 3e3dE0 X PYSE where

Fis the ave;%%ﬁw%weon_qld@ ¥ @k 1428 J QM A 1i SnuNsalL yeaki a8 Relayol .
Thus, for exanple, a stabilizer precursor formed froma lowintrinsic 25

unsat uR8t i on G5ETY & PRy | e Hdnol requires the rnonol to have a m ni num
) mol ecul ar wei ght of about 3000 Da, while a stabilizer precursor formed from
-~ a lowintrinsic unsaturation hexol requires a mni mum nol ecul ar wei ght of
?about 6000 Da. |f di flfredomg neestthads ioft miersr @i wiagt 80ahapber "dvsivags "

mol ecul ar weights result in slightly different values for M1, the nethod

gi vi ng the hi ghBPSR&MNEE LAGSr dSe s athe aiol @t P ¥ PReE §HL Lo A NSuosesesl of

assessi ng whet her such a polyol neets the mninum | ow,

into the polyoxyalkylene polyether which is to be

used as the stabilizer precursor. This unsaturation
is introduced by reaction with another unsaturated,
polyol-reactive species by (for example, an
unsaturated carboxylic acid or derivative thereof)
wherein the unsaturation added or "induced" by

this process is other than allylic unsaturation,

and is preferably reactive unsaturation characteristic
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mal ecul ar weight :lim¢tation. For exanple, if the nunber average :glnﬁﬁpl M.-,
wei ght is determined fromthe hydroxyl nunmber assum ng that the~= ‘(? - -
pol yol has awiomsuieenal ity 5 equal to the "nomi nal", or "theopeliEpasnrios
functionality (i.e. the functionality of the starter) of 8040 Da and the -_
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unsat ur at i,g pol%(gjé ﬁﬁ\‘ﬁgﬁ{f@i | 58 { SPCYRNRE erﬁoliehcfdjﬂég AR 63 Al

such as isocyanato hacrylate 5 or TM, or the use of a diisocyanate
to couple a | ow F¥RFFRSPRLEFEat UFERTER BBEYHRERFENIBALUASAt dP&t E&XaMR Ul e

such as t2 h%/dr oiqy@xﬁdslyhﬁ@tb@ﬁalélﬁﬁﬁu%&b@;lréea_ﬁbhoasbﬁtmean?he tn_-octanlol .

i socyanat e-functiona ound a e low intrinsi¢c. unsaturation po

may be performedd b?gggﬁggﬁti%ﬂ?ﬁfzogre?ﬁﬁﬁ@ﬂ%yhkaaghagﬁérafiilrffjémrcé%ﬁ'%/agln

process net hods,ifbtiekanmpl eubhr per farhyiend helyeaklt i dhethyiredestdlycol,

el evated t er i, fr t i, t-ho L tat i ons | y
1P a&#‘igtﬁ#’lgne I%L[?épf: gr%?:gl\@nteh g%#:b@ Ald ﬁllp;%g:[ﬁﬁﬁeé

in the presence o nor arfouni of a uréthane- nmoti ng cataly:
glycol; trihydric initiators such as glycerine and

trimethylolpropane; tetrafunctional initiators such as
pentaexrythritol; hexafunctional initiators such as
sorbitol; and octafunctional initiators such as sucrose.
20 Those skilled in the art are aware of other suitable
initiators as well. The terms "nominal" or
"theoretical" functionality in this respect 1is the
functionality which the polyoxyalkylene polyether polyol
product should have in the absence of monol generation,
25 i.e. the same functionality as the initiator or mixture

of initiators.

The low intrinsic unsaturation  polyols
generally have hydroxyl and/or amine functionality.
Hydroxyl functionality is preferred. Amine

30 functionality may be introduced through amination as
disclosed in U.S. Patent No. 4,954,561, herein
incorporated by reference. The 1low intrinsic



15 reaction is advantageously conducted under a nitrogen or other inert gas
bl anket until the isocyanate has been conpletely reacted. Pr~forbedIN 2002

| ftabilizer CGeneral Procedure Preformed stabilizers may be convenientlx
prepared i n V¥OPHBLI8? age reactor system by copol yneri zi ng unsaPGF/EPEH07308
nononers such as styrene and acrylonitrile in situ in a mxture containing—
a stabilizer precursor and a diluent. The two-stage reactor consists of

first stage, back-m xed reactor

a top nounted inpeller. Feed streans are itk3oduced into the bottom of t
reactor, with the takeoff at the top. The reactor is nornmally operated
liquid full, and the tenperature controlled via heating tapes and

forced-air cocliYF2TREabiPNetPI )M S hBaver S0l age Wed FeE t of grpbout
unstirred secon® @YD east O Ny HeidaoB) AWl 480 MHr and ghdiel ght

to dianeter ratio of about 5. I?ﬁssure of the.feed to.the second 'Stei
QHNS GO 31760 Wailpca®

, , - 6 JIIN2

e
(%nt

ERGSLF7388SFRgERTr edC By £WHVIR

20

a

having a vol une of 450 25 nlL, agitated with

he

is

pressure regu: atw)éignﬁd?]rhsilé&i Nty arese by Mli]ehde;slier eﬁJ\?/@d:},@é)yiﬁysecfortfheback
pressure r gu at or. | t Seco St age, tl et I he. 1.N I C . 0 IS e.
P orene’ naPyl SfiydL! "ERRAT e I e Fnd iSTe ot W B e

ratio froma preanecurbend avetraigecedegnizalentd twekghts seowhd modestulak i s

used to supply
pol ymeri zati on

Siebphigerefyscian, o ati, ol Polysleed [ socdal

The two feed st rigmeryieeconfitfedteto " RodvRl'east v aheredés dacduydes
stage inlet througiragyl Nfhheeishall ard BfindMiddt Sdnsl apge1{eaekds iss
filled with polyal ieed méﬁ,to aapressure,of 45- 65 le atiqgn is, 15
begn and ¥eat 3T e85 WY SHEUTPRP SR IP LY e RORES ,’gﬁ%l §BF ARG
begun. Wen the furdetivhal ftpesat ure reaches 115C and pol yol flow has

continued for ten m nutes, nononer flow is begun, and ranped at interval

of 10-12 mnutes until the desired flowrate 20 is achieved. Initial
mononer flow rate preferabThel ijgsdbztdeansaboratish t vay0%beof inftedducdd

target rate.'ﬂu%ﬁééé hségggfg%ﬂéﬁﬁ¥$ Luogoéwﬁagﬂﬁoﬁ Qﬂ?igﬁﬁﬁgtﬁbﬁgsjgy

di verting the out

tream wast e. he outlet streamis then sw tched

g.
red

0
t

S

S

to

the enpty, cold B% sefeF¢ st 8fe. INERCThungeioRalst apelYSIIFD- 80% Fil | 3hd
pressure gtarts dxgsmltéiuecmea&a'tﬁoﬁf;'mhbedac!'Lai toal gesdvetive dirsealdsm.

The desired prodquct_is_generally co
diluent is generdt?3-WottS rlcﬁlﬁé

Pol yner -~ol vol

20

25

30

SR S Ot OB s U
Gemrtlver owddir e the polyol reactive functionality,
particularly anhydrides and acid chlorides. Suitable
carboxylic acid derivatives include such compounds as
maleic anhydride, fumaryl chloride, ethylfumaryl
chloride, acryloyl chloride, methacryloyl chloride, and
the like. Maleic anhydride is preferred. When a
dicarboxylic anhydride such as maleic anhydride is used,
the remaining acid functionality of the half estexr
initially produced may be converted to hydroxyl
functionality by further reaction with an alkylene
glycol, or preferably by oxyalkylation with one or more
alkylene oxides. Suitable reaction conditions are well
known to the skilled artisan, as indicated by the
disclosures of U.S. patent 4,954,561, Reissue patent
33,291, and U.S. patent 5,196,476, which are herein
incorporated by reference.

The
ct.



WD 991 31160 -22 - 6 JUJ 2L~fl 2 PCT/ EP98/ 07308 The same reactor geiq{igﬁg
as useful f or preformed stabilizer preparation may be used foi PBr bér ron
of polymer polyols, each run generally conducted for six residence
(non-waste) Worem3ile@r a 5 mini num of about 2 hours. |n polynmerPqIsERSsio7308
production, the anount of stabilizer precursor and/or preforned stabilizer—
are selected to obtain the desired solids content, polyner polyol .
viscosity, nmean particle size and filterability as in conventional polyner
pol yol 10 preparation. However, it has beenigpund that in the process of

t he present invention, the anmount of stabilizer used may be | ess than the
anount used in conventional processes, while maintaining or significantly

i mprovi ng pol ynmer pol yol viShesiinducds pantatheasioe, manyl ldceradi ladded
That such reduce S 1lizer oquyces yaeL | vol s .of simlar

and in sone casegt]ﬁ?(g‘ﬁgé i%r%%%%/ie chogf; ag'tﬁeeri sléhlwcs,rlrgitslg%as%ﬁ Ct‘f?1 @ fratldn
surprising in vi wpwbyoihewitibt &hanoléeuleabttntainpngcubsshs rmpdyansite
much reduced nol egul af 4 kLgh I 0 I [

consi der abl e anmount g??ég???g? %ng§1pﬁéggﬁﬁﬁgigégkggfﬁg%%%ég?%$ﬁal0§5§Mtt1
the stabiliZer predttsdRgorepprepbefedott abhe| zbattand cREPPRNESO! iMSAGISS

feed relative 10 Z9PPANS od@9H et A ERSES Ly edis88bsHgednt @ 1 CpRfent

preformed stabilizers, Mreover, the_arount of diluent, ,i.e. isopropanol,

i s considerably I%®s3’3sé9el|.2Pd gBhEr al 25 wHehSHreF8Fned st HoS-i z RS eqtS
g_rrFI oyed in Lh_e 1B osisic | 997, of4,mhygp,g%,yﬁ@,%wppa?aarméom,agf_ula_er these
Ifuent or chaln ferm.nator, | suppli1.e romt.ne rer or stabi |1 zer
Conponent. The caritBPauiyt T SHF AT TSR dBY f F ShEBEARE ght Aresht
to 95 wei giit0 per aprtafiréabiononal pdbyobef ecdiedh ky nborming 88/ adgeot- 28 5
10 15 20 25 |1 M t:00; 38} anafROAUELEEYL NuABE L BALELS CRlliilling PLTLAT 3T/ 97308

may t he desi

The vinyl polynerization e or nore steps to obtaln [ red ude
pol yner pol yol priXAresyefayiactyhise r Vppad aatdt: aO¥13a wheogyanaber and

fol I owed by nitr qgﬁusﬁ? (6hd AR il aadd exbwDNRERL s 28duhewrhebk s
S sed for both preforned s il

conponents. O her thf nay Re g a% l.izer

production, and 55¥§ﬁ% * pofYoFifr 68GEEFoFREE Wall SFOTSR-xBhpFe)SAGY 2REt Sy

way of |i mitsati omaybat ebsahd sem - badneh peoupllades smbiila zsed. precursor
molecules. Coupled stabilizers prepared from low
intrinsic unsaturation polyols are within the scope of
the invention. However, it is preferred that the

polyols not be coupled or that coupling is minor.

20 Preferably, maleic anhydride or TMI is used to
impart induced unsaturation. Most preferably, TMI is
used. Other reactive molecules containing unsaturation
which are reactive with hydroxyl groups or amino groups,
as the case may be, may also be used. The stabilizer

25 precursor may be prepared ex situ, or, in the case of

amine-terminated low intrinsic unsaturation polyols, may

be prepared in situ, for example in a carrier polyol or

diluent. The stabilizer precursor may contain, on the
average, from 0.01 to about 2 mol of induced
30 unsaturation per mol of stabilizer precursor, preferably
0.05 mol to 1.2 mol, and most preferably about 0.2 mol

to 1 mol.

)



Filterability is determned by diluting one part by weight sanple
200 grams) of polymer/polyol with two parts by wei ght anhydrousti OQU@p3W3|
(e. g., 400 grams) to renpove any viscosity inposed |imtations and using a
fixed quantﬁ? 9B1tBterial in relation to a fixed cross-secti BEHEPI0DHT
screen (e.g., 1-1/8 in. dianeter), such that all of the polyner/polyol and—
i sopropanol solution passes by gravity through a 150-nmesh or 700-nesh
screen. The 150nmesh screen has a square nmesh with average nesh openi ng of
105 mcrons) and is a "Standard Tyl er" 150-%3%uarenesh screen. The 700-nesh
screen is made with a Dutch twill weave. The actual screen used had a

nom nal opening of 30 mcrons. The amount of sanple which passes through
the screen is reported in 5@ﬁcshablalzaruprgﬂuxeorpeth@ﬁnobtmunadesayhb¢
over 99 wei ght nt t hrpou t &&b £0 202
PCT/ EPO8/ 07308 -3 5 o1 moarmy e Jnf e MRSy, X RELIARE) gortors !
stabilizer precuRdbpers ﬁ#%paPEGPB¥eﬁeact?ﬁg &R18006 g, ﬂ%%%%ﬁyﬁﬂopy¥%ﬁh

diol with T™M. TaadEtmahmxypé 1ene dhol te@nuenarr ceasestsu@é Pdpo 80
wei ght percent o

bIe tal cyanide c | excat al yzed pX pro | ene
diol having a hyé%g}% Ptnufi6g 0?01_143’?8, o FREr 1 HeY o "%/’r 0049
meq/ g, and a vi sConvE:ytmbnSlGBasks¢a6mﬂyabd@oEﬁoM|xgm e nessd fﬂr 1t£h:Bs

simlar, DM cat pol YR I ne n a r_of
14.25, an intri n@" §%sét u?cgl%l %%%E% % 004 ﬂ?aag %ﬁd %é%%%é?t%rmf 7
cks. Both diols nptybesi veud sbahilvezevl puespcrsglrtsl msyobeaﬁmmd et &7 yS 1. 09
(Mv/ M) . To 100 ﬁéﬁéﬁt@fstB§3P@i¥°XB’P&9@¥E§69 4539by@@k Camaowtsj Szé’ffjded

2.7 parts TM and g ur et ane-pronDtlng cat al yst

the)m xt url i s h@ﬁ%@ﬁ ngoéeﬁﬁdp§€vﬂp&§%ﬁ QHﬁqyﬁﬁ@ﬁberature for about 2
hours) follow ng which 60 ppmt-butyl catechol is added. The viscosity of
the stabilizer precursor 20 A stabili,zer precursor
prepared in accordance wi t%rﬁggrﬁg&f é‘la?geg?ra%@eta}_) %é&ég‘btpﬁ?ﬁirws
11, 000 Da nunberaageempéoyedet grosicghtpfetdonedt 2ral2bl i zemshydrioxyihe
nunber) pol yoxyp e INo) r. of

unsat uration of %Q%%ggﬁjég#’géfg%é f;&\‘/r?es%oés%%g %%geé%igt{gﬁl |s“g° (r}ieoi%txésgrhwr

T™ at a 1:1 rmIP@hYﬁﬂ@rlxhé vidgcosiity ofin hetlsQ ab$ta12ellp¢§cun0§@rcur§q10, 339
eks. - U~~ n%QIBllQ% PCT/EP981073P gS xoeBlThe & cedq*ﬁ
Exanpl e 1 s f ol oyi'ng 8 2,500 T ™o 23T 5t Wt gRPREx01* %%fed
by reacting a soabﬂp@LmQﬁa¢u%&nimndgb&ygnépyhen@uﬂh«ﬂsSlhaprngaad%mn®xyl
number of 28.3, agppntyi K] pf 9) Cﬁgqf Reracykbgcosi ty
of 1S51 cks with 0,457 ﬁ?hé HE%@EQ%@Bb V n?ﬁ esue%ing SFSSI I'i zer
precursor has a V?%é%éV?}Yoﬂoﬂ ?PiléﬁsCQFQQPQO ﬁ?%@aﬁ?l% Er CRPEEHTs G13Y s

prepared fol |l ow ﬁgngéef@bﬁﬁ%@éﬁ:@ of wesapy q:elrc&he épmméfl 88 @bout 20
unsat ur at i

R e

) of about welght percent to 10 weight percent is

preferred. Soluble preformed stabilizers such as those
disclosed in WO/87/03886 may also be prepared, but are

not preferred. In such cases, the "solids content"
25 referred to previously will be the weight percent of
vinyl polymer. Methods of preparation of preformed

stabilizers are illustrated by U.S. patents 5,196,476
and 5,494,957,

Due to the different nature of the stabilizexr

30 precursoxs and preformed stabilizers of the present
invention as compared to conventional stabilizers
prepared from higher intrinsic unsaturation-containing



15 noi eties, a hydroxyl nunber of 27.86 (M, calculated from h%dtlﬂﬁyb
nunber, of 6040 Da), .and an unsaturation of 0.0091 neg/g. ™™ @mount
of 2.33 parts is reacted with 97.16 parts polyol in the presence of 0.51 -
parts FLEXOLwoepaxiedi zed soybean plasticizer. The 20 reacti on pca/rresatipsged
with 0.001 parts COSCAT-83 urethane-pronoting catalyst. The reaction is -~
begun wi thout catalyst and held at 75C for 2 hours, follow ng which the
catal yst is added and the reaction mxture held at 75C for an additional 2
hours. A stabilizer 25 precursor having a vigeosity of 1401 cks is

obtained. ~I A stabilizer precursor is prepared using the procedure of
Exanple 1, enploying as the ultra low intrinsic unsaturation polyol a

12,000 Da gl yceriprmé.yom OPA VIl - POlydls?' 02epPETLEPIELOM308he26subgeiond
polyoxypropylene/ y paLY @l ht,
percent random y tribut edéﬂelfﬁgféeng?%l g%l gs f%%hqle%:n %&%ﬁgbﬁm etl es
were , added tom&Kﬁ&KﬂéSe@@ oWetlhe oxy%@k?@ﬁcron mglﬁusetéans nbxeduetwit h

propyl ene oxi de. pEhe RAlppl1N aspél?ﬁééeﬂher‘u@%mgf %d“mi‘@r%éé&ﬁﬁ%&‘ on
of 0.0035 neq/qg, and a viscosity of 4799 cks. To 100 parts polyol 1s added

1.8 parts TR an&lBfEmeRs ol omshued ¢htE$eeRt esence of .05 parts of
COSCAT- 83 ur et hane-pronoting catalyst, and 10 stirred for 2 hours at 90C |
Com-narative Exans |~ a CI cou Ied i zer ecursor pr ared rom
a 12,000 Da noninal nol ecul Qéﬁ%yﬁ\agpy Enep§8PBF €8 3%

(2,000 Da equi valseaﬂolﬂazmusghtc)f hauhag sulyjaxyl inuehedonf 238y amdtha\zisng
a 10 wei ght perc e d p L oal gl n ride
hal f ester is prgpare§ agdggagﬁg ﬁaﬁgﬁtsAg§889858iy 9?%8#é%ge§x§8e ?ége&
el i mi nate the remgtchiods I?rFalIOWne;tpeith@&leb@b}-lhl@dadlrd tﬂlmoalrt)nal Inygenmrad,

accordance;gi th bﬂﬁyﬂrﬁ%QQHE%izﬁt!%R kg Hoﬁdu@é&é”&n4tﬁg7 §é§en$ﬁeof the
intrinsic unsaturat the sorbitol polyal is about 8 The

nmeq/ g.
i nduced unsat ur a8 r1s"""'fa ungeP§TAbdYt 28 5694 Thddiy prﬁﬁel?%%c??oﬂ ﬁFGH&SF is
coupl ed tobf orm @oaﬂf,cﬂOONHbclﬂF(belﬂ gorweitdid rorgd el parst @ |tRer liguid
precursor by reaction with.-a |i reparation_o e
& et hyl Sned; BRERT ond MG ARE FoS D8 "baRRERR Py vt 4355 ks Tepne
Conpany as | SONAGE 14;‘31nvent'ﬁrcmaﬂoupdrmiyktapoﬂ.ymerlpaedmnsorfzi'esereaadédali n

situ with ryl oghth._l | ecoey%d hen oL fance MH% Ex;ﬁ;l €c3mpluffisY S
patent 5,1 g 4767T0 forma orrre st E lizer. R ~~=2 é\%u s
99/ 31160 peroxides, peroxyesters, peroxyketones, and the like.

Vinyl monomers suitable for use in preparing
the polymer polyols and preformed stabilizers of the
subject invention include all those generally accepted

20 as suitable for preparing polymer polyols, including
without limitation, the various acrylate compounds such
as acrylic acid, methacrylic acid, methylacrylate,
methylmethacrylate, ethylacrylate, and the 1like;
acrylamides such as acrylamide and methacrylamide; vinyl

25 compounds such as vinyll chloride and wvinylidene
chloride; acxrylonitrile; styrene; brominated styrenes
such as dibromostyrene, tribromostyrene, and mixtures of
these; oa-methylstyrene; p-methylstyrene, and the like.
Acrylonitrile and styrene are preferred, optionally with

30 minor amounts of halogenated monomers such as vinylidene
chloride or dibromostyrene.



PCT/ EP98/ 07308 -27 x~rm 1 exanples 6-10: Stabilizer Precursor Preparation A
preformed stabilizer,is prepared fromthe stabilizer precurson_%f Eﬂammfa i
1. The continuous, two s stage reactor system previously described i's

enpl oyed. THO V& ature of the first reactor stage is mai ntRETERPSA730820C
during the run, and the pressure nmaintained at 65 psig. First stage S
residence tine is approximately 45 minutes. 10 The pol yol feed stream
consists of 28.5 parts of the stabilizer precursor of Exanple 1, 0.07 parts
t butyl peroctoate free radical polymerizati©n initiator, and 71.4 parts

i sopropanol . The nononer feed stream consists of a 50:50 m xture of
acrylonitrile and 15 styrepe. Polyol feed rate .is 506 g/hr, ile the,
monomer feed rate is 95. 8TFhV1DTHhe PRI HZASYY J13¥ efe FREVSES L 1t ed
to be 38.2/61. hbeskd eeminbagehed sNESRE inabliecipatbeeldsed Ot alMgI@nEEs

lids in th forned stabili is 5.4 weight 20 . E
et ormed st aniMT%eroF n SER achite i PR FHASEM | MhenCHoPT S B opH ed

in a manner si md@itionahatstodbEkingt e dnd/tie poimolef equblymti st s Kfe8. 54
25 parts th Lhi r fo By ar,

i sopr opan(ﬁ : aﬁrf%f?éipé?ﬁ:g@?@%& %ge(r%c?ct oat e. elaT e v%%??grérto:%orrstér%e ced’”
stream consi st sdb¥sal wed 5on maditondl e Trbaf tPPlecdnd Shpdendramsifer

flowrate - Gadehtsi Va@%vﬂé@e%%‘éﬁllﬁg -B8 RAdAERIU (IrR98 vt 18 Clotiife 383
g/ hr, while the nhonomer feed is set to 72.3 g/hr. Total operation tine is
20 hours, and t¥REFEARESr t HpEralif eCheiRai AN TER | RISHE S aRFe FhaASe120C

at a pressure ato®Persignallg 5 wgdd) oniit.id |,e/ sigbprepaaidlo, | S benzene,
approximately 35/65 with a, tft al %gl i ds ccﬁn ent Oftﬁ‘eg V\ﬁi ght percent. The
vi skosi t y*Of  t e EH Dy et St RIS A5 i A9 P R% s ERARY - t REIPES a2 e
size 0.64 ,um kalo@erdtéafie Intdrtnddrdsrnpr epaddrcuwdfarianylesd hatse@nEmy ed
to prepare a pr api, ki i ccordance with the procedure of

ot s Sar Ry 8Ghebih s ;

Exanpl e 6. Poly owrate'Is and nononer flow rate is 208.9
g/ hr. The pol yol feed stream contains 55.4 parts isopropanol, 0.2 15 parts

t-butyl peroctoate, and 4414 ppét prebakB€ion of polymer polyols, vinyl
polymerization proceeds until the desired vinyl solids

15 content is achieved, in general from 30 weight percent

to about 60 weight percent or higher, more preferably 40

weight percent to 60 weight percent. The viscosity of

the product generally rises with increasing sclids

content, and is preferably less than 10,000 mPa-s, more

20 preferably less than 5,000 mPa‘s. It has been found

that use of the stabilizers of the present invention are

) capable of producing lower viscosity polymer polyols
than even coupled stabilizers prepared from conventional

polyols of much higher molecular weight.

25 The stabilizer precursors and preformed
stabilizers of the subject invention are surprisingly
effective in producing polymer polyols having excellent
filterability, low viscosity, and small particle size.
The excellent stabilizing effect of the subject

30 invention stabilizer precursors is not due to the high
equivalent weights made possible through use of highly
efficient, ultra-low unsaturation-producing



J stabilizer precursor of Exanple 3. The nonomer feed streamcontains 17.3
parts acrylonitrile, \17.3 parts styrene, and 65.3 parts isopropangl. “l'h
product is not stripped to renpve isopropanol. A preforned stabiTi%zélU ‘122032
cont ai ni ng 6wed9Beteal solids, a viscosity of 15.8 cks, and parcirmreseisse of
1.23 ~mis obtained. Exan-~ Ie 9 A preforned stablllzer i s prepared —
follow ng the procedure of Exanple 6, enploying the stabilizer 25 precurspr
of Exanple 4. Reactor tenperature is maintained at 120C in both reactor
stages. Polyol feed rate is 302.1 g/ hr andjigenoner feed rate is 256.4 g/ hr.
The pol yol contains 44.4 parts of the stabilizer precursor of Exanple 4,
55.5 parts isopropanol, and 0.2 30 parts t-butyl peroctoate. The nononer
feed consists obxyallfylatidh 262 M08 i a9 m&9&&%&08c§5n4daarts
i sopropanol and 34, rts.of, 5 /50 acrylonityilelstyrene. cted,is 2.3
Kg of preforrred Otfg'q%? ratﬁ&\ys ﬁé 3 r]?:’f:l:%?%rg ere(ﬁa]aa 3 ro&’ngl RY a
viscosity of ZOATIthosls:mtanaan‘grstdlﬁnV\go@yblpemmh équivalent weights

pol y(acryl oni trijl e/ styd eng)nso! gélrrp% I q#f llQafé pPrefoy neg §habi hiéﬁliyl )

prepared in the sanme manner cé) yol Teéed 3 ream
consi stingSof 7effisdant, scﬂﬂcbpd’ﬁﬁ)\re B BIged s mlm@rst]a%l}’ﬁér ¥dth

precursor of Exéﬂa@egl%n@'}gh@sﬂcé)ﬁrEﬁa&a@ééﬂ@%&%‘ét Oat'l%ldl% f&ekli ALQot e
reactor at a rate of 50S %r n is . a 50

m xture of acryPdni £09%%/ S&yr EAELV énﬁnsf’?éﬁgéd BFodgGY’EEB Byt KghaKa8Ia
pol ymer solids eefivelitisdndl 8lewiedll EEragdat@haidoncradronber i peépayeane
rati o of 40/ 60 bas%d Qn unr act a%(gononer 3 vi.scos'%% of 51, 6bcll< 5 and a
mean particle si 17806 “GreEt &l%n ﬁﬁfaegaﬁ‘-nglsPolb FVHo! 8§ 1t1eer
Preparatibd Exappepakie@ramsohypwer ppdlypdE tanprépmatdhi hhehpetrfiorsange
conti nuous reac Vi e el}gg I Lntrinsi e

unsat uration pr%?or‘?fl # ?‘ge?ﬁ{f Orﬁnglt%yl?hgte:}:sac?}g?ht e%%?%fﬁ?g i's
set at 115C wi tﬁoaymeersm S 45 psig. A 60 ninute residence time is 25
enpl oyed. The pol yol feed consi sts of 89. 93 wei ght percent of a commerci al,

base-catal yzed (KOH) carri (bas haV| ven ional intrinsic
unsat uration, avail abl e f th@oiég%%@% iieARd'}'_a}iB §zer

pol yet her pol yobrecmraddis i of &ﬂuiheubject 1nventlon varles inversely
15 with the functionality of the low intrinsic unsaturation
polyol used to prepare the stabilizer precursor. In
order to prepare efficient stabilizers, the polyol used
in preparing the stabilizer precursor should have a
minimum molecular weight. This molecular weight, M,,

20 should preferably be governed by the formula:

M, > 3000 x P°3°

where F 1is the average functionality of the 1low
intrinsic unsaturation polyol. Thus, for example, a
stabilizer precursor formed from a low intrinsic
25 unsaturation polyoxypropylene monol requires the monol
to have a minimum molecular weight of about 3000 Da,
while a stabilizer precursor formed from a low intrinsic
unsaturation hexol requires a minimum molecular weight
of about 6000 Da. If differing methods of determining
30 number average molecular weights result in slightly
different values for M,, the method giving the higher
value represents the molecular weight for purposes of

assessing whether such a polyol meets the minimum low



. - 6°J UPv ~0~2~ _ WD 99/31160 -30 PCT/ EP98/ 07308 carrier polyal, the
.pol yol feed contains 9.6 weight percent of the lowintrinsic urrs &t UUﬁtQm
preformed stabilizer of Exanple 6, and 0.47 weight percent AlBN

(N, N-azobi sMs®It60oni trile) as free radical 5 polynerizati orPGTERISHTING.
The polyol feed rate is 256 g/hr. The vinyl nononer blend consists of —
acrylonitrile/styrene in a weight ratio of 33:67. The nononer feed rate is
195 g/ hr. The lineout of time of the reactor is 10 hours at these process
paranmeters. 10 The crude pol yner polyol proguct is stripped and 5200 ppm of
a standard antioxi dant stabilizer package added. The product is a white

vi nyl polymer dispersion in the carrier polyol, having a hydroxyl nunber of
C. ia. d28, ﬁnd 4|4 Pnveigblicper aesttara3dcw/ 15pc8lkl}l‘qd onhmblﬁeﬁ&hyren@qm@wer
solids. The po V|SCS|ty|s498cs exhibits 100%
Frlterabi iy i DR TH8 and. 788 e s A Lor s o 190 AHTSER o uRRRO®
respectively. Theoletebar oreightl 5)s ndsberminedyfiromw aheZthFilnoMamtmbe:i‘ cle
S|ze|sl4320\f I y I i Iy

the preforned sta |ze§l %?'taéx tfhelal"k%r,l g‘lr %%rlty%q % eécgﬁll?l nue%usalirsie ctor
previ ously 5descr¢%‘é@ll trﬁethea(‘fi’l@lmul@]-t’ rrvel?a'ﬂtlheolf%t%e@lé\t funet ioned e

pressure at 60 pg{ Je, ThRef 'fﬁﬁEtibﬁQQlﬁ:gﬁ'&Pr&?etéﬂ‘?rt‘.ér)aPBEOé'o%t day &
m nutes. The pol yol feed consists of ercent of a conmercial,

base-cat al yzed (Kef) PEBPELe@VEFASS 'B%l?%PléF HGP— idRFeFeiped by gel
unsaturation, 3 é\r’rﬂéé@bbﬁ f r er&hgr 5EepEhem s2l Cappanrras ARG tle-HP.

The pol yol feed addi tion e WO 99/ 31

J~~S Q02 PCT/ EFeRS c’o%téﬁ-‘hiqgaea%?gﬁ?gb‘é c%?wiuoP tﬁé’nﬁrlée&rerééthe

st abi | i zerLof Exemiicer Eheanidow) 5B mimght pessentatd &N monol or polyol.

(N, Nazobi s(i sobutyronitrile) as free radical polynerization initiator. The
vi nyl nmononer feed consisted of 5 acrylonitrile and styrene in a 33:67

wei ght ratio. The pol yol fébenrgdatiurers0of/ fiwoarRl t ReTfonbPer ded e i s
198 g/ hr. Lineouinddt®rdsidd gOWSLs Thee p@éaaertpel f@hcﬁ’ibﬂ%lﬁﬁ:@zdltc'[w:.ﬁ

stripped and a standard anti oxi dant package ded in the an 20
ppm 10 The f1 nab® pFBBUBP . naY=5 HFa FRAL SRS ndLonbs RO LHEL

wei ght percent Qfxlﬁeﬁﬁé’ aconytaimsribe/ smwenpeﬁoéyﬂero}ﬁarﬂw eemmhac

i sper sed phase . JechEORish BIATCRAPC PR | LELCAOTLE M d% aengnds

with a retehtion® mesh iontimne }5|s
347.7 seconds, almdsah@r®619m tvngéosnﬂye i evasaqecliynqveaanq)biwem &r thel e

size is 1.40 ,umowgh(90% beligvr3dy33)~Cpr Bl € 1Bhe number average

molecular weight required to prepare an efficient
stabilizer will then be about 4300 Da.

20 Having generally described this invention, a
further understanding can be obtained by reference to
certain specific examples which are provided herein for
purposes of illustration only and are not intended to be
limiting unless otherwise specified.

25 Stabilizer Precursor General Procedure

Stabilizer precursors are generally prepared
neat, without the presence of solvents and/or diluents.
Methods of preparing maleate and fumarate induced
unsaturation-containing stabilizer precursors from

30 polyols of conventional levels of unsaturation are well



The préf ornmed stabilizer of Exanple 8 is 20 enployed to prepare a pol yner
pol yol in accordance with the procedure of Exanple 11. The pol yal fgaﬂ Eﬁbe
is 265.6 g/hr, the polyol feed consisting of 84.7 parts ARCOL 16- §2

pol yet her poly®bozi}fe 7 Parts of the preformed stabilizer of E% nd
0.6 parts AIBN. 25 Mononer feed rate is 191.3 g/ hr, the nonomer }%@7309

consisting of acrylonitrile/styrene in a weight ratl o of 33/67.
Approximately 3.6 Kg of product was collected over an eight hour period.
Fol | owi ng stripping, the polynmer polyol is fggnd to contain 44.9 weight
percent 30 solids, has a |ow viscosity of only 3216 cks, and a nean
particle size of 1.5l as neasured with a M CROTRAC~ X100 Particle Analyzer

based on vol une p%%%t The sROhetods Wre~ad s Bi: :t vapid FY A9 1 BAer
PCTI EP98107308 poI% di spl ays excellent filter ity vvlth a 150 nesh

filtration tinme (PEEHFESE t hrBEGRFYBFI9R se Xﬂnnﬂw 2 bBM retBHtT RS 1GNd
a 700 nmesh fi Itraumlatmxfm:(omo%owoml y 22‘5h§ﬁC0§ﬁl§lo§1E>§amrébd}ﬁaxfate-

pol ymer polyol is epared.e the rocedure of o i ng
t he preformed stagaf1 géf’n&l Eg ﬁ%f“’é‘g@ ?Seaﬂ“ﬁ eﬂg&f’%&%@a -390
11 5C and 45 psi g oPol|TMI , ferdtheat elses dﬁGaldg/llspcy@nama nomoaenpfleec rktwe
is 200.0 g/hr. Lyl ar f 50(1(: tﬁ%[

pol yet her polyol, gfﬁf)gi%%artsq‘g} rﬁ%lg?gbl‘f'?zgr g rﬂ!% alt‘?’;ldnd
0.6 parts AlBN. ThelesHdrer Fueh co?a%l st?s—hmcflreiD Insghr @rb?iate: the

acrylonitril-e/styirepecibal bewvBanSthePpsBayanagBd radetoan 10fcdniodianda d
ant i oxi dant packaghF bhe pol ymer polyol is found to have a pol ynmer soli dds

content of 45 wei M MET INSAS AFRFIYRIRL I PRUEPL cR8Y &§d RE

?i(r)t) L/gl?'fim of ﬁyskoﬁvrenimenénlt@f@tbhéméylllsuwgtéﬁrafm 5G-dmsdtion
iltration_time i onds_with a, retention.o

While the 700 meeREPIEEFaPPORORFnetPt BRAVPST0PEcBERGEEPi g e ok fon

pol yner pol yol i saprmddeedlynelbeasadetmmtxase BExargpl efddm Fh%C pod yad°C

feed rate is 255-%'gﬁoglthr &b@a\??&%o' Jg%g're Sihng:bl'ﬂ% %%e%e?‘?d'é( o AR~

16-52 pol yet her po parts 0 d st anpl e
10, and 0.58 part@lAPBN aW% W%Jé?g acﬁgﬁé-‘l’ﬁﬁel ghtThe

ratio of acyyl oni féhbeﬁéhyignsd-frsﬂtaée@léw e d WHd¥r Bhitrogen or
Approxi mately 3.62 lég of, Rr Q duct I 5, c0 Iecteg 6,1 UN 2002, WO
99/ 31160 othéer 1ner gas blan 11 the isocyanate has been

completely reacted.
Preformed Stabilizer Ge I Proced.

Preformed stabilizers wmay be conveniently

20 prepared in a two-stage reactor system by copolymerizing
unsaturated monomers such as styrene and acrylonitrile

in situ in a mixture containing a stabilizer precursor

and a diluent. The two-stage reactcor consists of a
first stage, back-mixed reactor having a volume of 450
25 mL, agitated with a top mounted impeller. Feed streams
are introduced into the bottom of the reactor, with the
takeoff at the top. The reactor is normally operated
liquid full, and the temperature controlled via heating
tapes and forced-air cooling. The outlet from the first
30 stage is fed to an unstirred second stage reactor having
a volume of about 480 mL and a height to diameter ratio
of about 5. Pressure of the feed to the second stage is



-33 PCT/ EP98/ 07308 Fol | owi ng stripping and addition of anti oxi dant package,
t he pol yner pol yol product is found to contain 44.8 weight perce&tJHMﬂZﬂ r
solids, a nean particle size of 1.47 Vim and has a viscosity of 4166 cks. ~
FiIterabiIiﬁW°8£$§6%0.2 seconds (100% at 150 mesh with a retBGI/EBI/GH082. 5
ppm and only 244 seconds at 700 mesh. ~xammle |6 The procedure of Exanple-
15 is followed with a reduced preforned stabilizer |evel of 7.3 parts of .
the 10 prefornmed stabilizer of Exanple 10, .and 0.59 parts Al HN. Polyol feed
rate is 252.6 g/ hr and nononer feed rate % 7197. 5 g/ hr. The resulting

pol ymer polyol has a polyner solids content of 44.7 weight percent, a
viscosity of o 7 ks, .a 150 nesh (1009 filterability of 13.15.
seconds with 8. ﬁé;é?% en?&bmaew%aeﬁo ﬁﬁ?é%PFFteﬁﬁﬁq%§ﬁg%f 4§Bdse@5hds
Mean particle sizmtiained -am .tiamaiesirad Badne | \bw @ Acuundrebaui yol
is prepared fr r stabi ly zer, qf (R I . The
pol yol feed rate %%g%%%ug%% , 1£L?heéﬂb%l ﬁg%of‘gggggéﬁéi scﬁl“!r%@%? l&&%
parts ARCOL 16-5ypbliget hmonpoeysl,, 9.6 Part Stfreme, pr eherydéndtatiille,zer
of Comparal ive HH dedd RIS DALLS N Azable(taabubrionl! bl 25

free radical polynrerization, catalyst. The nononer feed consists of a §b:70
W/ wt mixture JFEQRr§l P EPIXedstiiede FRACAAR8At HEl f Ar sEee@abd® st ade at

a rate of aboutsed¥hd)/fded Ridist i aged Q@Ch@Fpum@wmriQéxs prEearad t he
pressure 45 psgg{ The, 30 strlgped g%ofuct [o40) Iectgd a untﬁ to 432 of a
43 ~1 WD 99 Ylé’tﬁ%cﬁ?%% 1 B308°L 34 fEPYNtTPETERBAt BOFYESTpér
pol yol . The pologatexrlystpol dinludras, aand soosin Yt 0dndB885 agenandwhenavaezije
particle.size ) u h i rabili f_the y . ol_.i uch
Phat T00%passals 16 Fhef " Brrphl 3he rohdndd M0 HTE APl
ppm and 1000 paxskded @ fEstst idtiege iLnleg9 througds anTha -didepls¢atic
indicate that yggef. low intrinsic unsaturation stabilizer precursors and
preformed stabilizers prepared therefromresults in the |0 efficient
production of polyols having inproved viscosities) inproved filterability,
and | ower particle sizes Bsecbipet eskdge Steaditdr posyaRL1pal wakh poagaried
fromcoupled stabilizers of nuch higher | ecul.ar weight. The i ovenent
in viscosity i eﬁeadrttlnéﬁl art y2 15556 rtclglg g&‘t‘s%e BotSmer ;b%ﬁl%ggé%f “the
subj ect RAvent ibmgEX aaptiehieadntapml isdher Whengltheparenperavlires reageshe
polymer polyol 1qfooMpagsaiv ¥t Expgpl e L2 Bagdua, Smal hrenpaghiCl §ntlez2aS
wel |l . The increased di g%erged phase strface area due tg the | ar Ser_ nl?nber
of small er temperature reaches 115°C and polyol flow has continued
for ten minutes, monomer flow is begun, and ramped at
intervals of 10-12 minutes until the desired flow rate
20 is achieved. 1Initial monomer flow rate preferably lies

between about 55% to 70% of the final target rate.

The first stage is lined out for about 6
residence times by diverting the outlet stream to waste.
The outlet stream is then switched to the empty, cold
25 second stage. When the second stage is 70-80% full and
pressure starts to build, heat is applied. Initial
product is discarded. The desired product is generally
collected for at least about 13 hours. The diluent is
generally not stripped from the preformed stabilizer

30 product.

Polymer Polvol General Procedure



20 particles would be expected to nmarkedly increase the viscosity. However,
the viscosities.are conparable, and in the case of Exanple 13 ,_ %4 .agéb 16
are considerably reduced. The filtration tines are inproved nark d#y'\’a 2 -
well. It shombd9y/alis® be noted that conventional 25 stabilizer BCYERISA7808
fromTM and nal efic anhydride reacted with conventional polyols not havisag
| ow intrinsic unsaturation have been found to behave simlarly. Thus, the
nat ure of the unsaturationinducing noiety (TM or mal efic anhydride) is not
30 believed to be a result-influencing varLgble. The results are summari zed
in Table 1. TALE 11 POLYMER POLYOL PREPARATI ON AND
PROPERTI ESEXAMPLEC2111213141516St abi | i zer Precursor
of Cl 123455Exanpl ePr ef or ned 1Heabichineer ret €L 67894030k benl eSkabiséZel for
Precursor6' 226333Paol.yal Functiqnal.ityStabilizer, .
Precur sor 0. 060. 0858.%6&? 04%?%3911 1003BTRTREPE Y ol "REt r BFsi ARGt uf &Y on
(meq/ g) St abi | | zeprPpagatsian?24 of00p8090&2, 0061 121 60068806 1 2@ 0 k= 100&bl y ol
Mol . W . (Da)i St aBlizfled S6HT SALCORNERLLARA! LB ML O8] Cllthd ! Figpsi gLow
IntrinsicLow IntrinsiclLow IntrinsiclLow I'ntrinsicPolyo
TypeUnsat ur at i onMupdEMY &€ 8ROME a2 ke HnUnbat e Brmein ey ot apT oRURsBonr at |
ontnsat ur at | onCougkedgabyfer dol uokh3dd 845 844cA480044 A A0t SGlidormea
W . % Pol ymer Pol yoi 4336459846613216345041 663770Vi scosi ty (cks) Pal yner
Pol yol | .701.431588P151EeT1 1208 156BREERCPHT | EPE2EN hifin Bepired Gobidg |
nt 0o c= 0 WN BoflGeNt, Yool ydH PO YEcd2RERARAdEAMN AbPticle size
PROPERTI ESEXAMPLE 11%%%@141%%?150 Mesh.Filtratio .TinE, 1
Sec. 1611. 412. 61230%4. D1OES13PAr t1¥I & Rafai ﬁ%ﬂYeBgﬁ%‘ﬁ. 5RO ¥BEE 7 RP MR
Filtrationldi ne, pSepa38a3i8d8275QWOREA490t" Haosipbednheébanind f thati dmal they
based on hexol . L. M | c t fr Xy IS : Da. '
M-~ cal cul ated fr 1r;gh)?gr%oxy fanﬁc eer%l%é%%él%. in@é’x‘i@fén, End Ja}"oquc ot
stabilizer used may be less than the amount used in

conventional processes, while maintaining or

significantly improving polymer ©polyocl viscosity,
15 particle size, and filterability. That such reduced use

of stabilizer produces polymer polyols of similar, and

in some cases highly improved characteristics, is

particularly surprising in view of the fact that the

stabilizer precursors may be of much reduced molecular
20 weight.

In polymer polyol production, a considerable
amount of carrier polyol is supplied to the reactor
along with the stabilizer precursor or preformed
stabilizer, and the rate of monomer feed relative to

25 polyol feed is increased over that wused to prepare
preformed stabilizers. Moreover, the amount of diluent,
i.e. isopropanol, is considerably less as well. In
general, when preformed stabilizers are employed in the
production of polymer polyols, isopropancl or other
30 diluent or chain terminator is supplied from the
preformed stabilizer component. The carrier polyol
generally constitutes from 80 weight percent to 95
weight percent of the total polyol feed on a non-
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. PCT/ EP98/ 07308 -37 By the term"derived from as used herein L? ?Jpl vg {}20
the conposition of a stabilizer precursor derived froma |owint Ns g )
unsat ur at i owQ@¥3ieibher pol yol is nmeant that such a pol yol is RGREPISRIO7308ne
point 5 in the preparation of the stabilizer precursor, and therefore a ~
‘residue of that polyol will be contained in the stabilizer. Free unreacted
pol yol nmay al so be contained in the stabilizer. By the term"polyol" as
used herein with respect to stabilizer preguwsor or 10 preforned stabilizer
is meant a pol yoxyal kyl ene pol yether with one or nore reactive
functionalities) which are preferably hydroxyl groups. Thus, the term
"polyol" in thilsimigspegt basiscl usiTikeof vimpbl spabgmetheatiomo- nayct ikenal
low intrinsic L&[bé?é pom. 1 ol yet |, B te "maj.qr.", and
"m nor" when use ,‘%@én%ag oo%len@?%%a?\%%ﬁésst?héﬁttgg% é%%pg%%l\%%/, in
terms of the paiedrcomtentthese terms nodify. The practice of the

i nvention disclosed and cl ai mred herein 20 can be nade to the exclusion of
any ingredient not indicated as a necessary ingredient. Alow intrinsic
unsat uration pol yet her pdf¥ifiei seel BeEssaPyYPhgrBHPBHELEN BEE pVESAYER i on

of the stabili zar IPRE@IEIONS Of 1ke PrLeFent si kvert kBl owed!t Y Hizeogen
precursor derived fromt25 a lowintrinsic qL;nsat uration Iﬁgl yet he;} pgl_ ol is
a necessary i nGFEHiENt tOn THECPT e pIRATEDF MPREMEFET FREd Wb PPRE é¥’§ of

t he present i nwemparentsnd t heOtshebi | megehogs ecuagorlse andédr foef oboth
stabilizers) | tq;;ﬁg: 'b%q 8 . C i edient [n-th r rat, on
30 .of the pol y%e o] y%)c}s 0 éi{lﬁel%;ﬁqus%%%a’%\}:é‘n |’on.a%%1 né?lg’lﬁr‘%ﬁfi %lggé'%&
conventi onal p@EnESUREigwl g8l weldarti FPraréyambpbee Wuth notr bysivay of

unsat uragigon in 4 102 .- medl bilizers
une a0 Zogﬁh%agtg%@ %fgg%?,énd Uefid -BR2ECH REREAHAETRAYS RP RS

Filterability is determined by diluting one
part by weight sample (e.g., 200 grams) of
polymer/polyol with two parts by weight anhydrous
isopropanol (e.g., 400 grams) to remove any viscosity

15 imposed limitations and wusing a fixed quantity of
material in relation to a fixed cross-sectional area of
screen (e.g., 1-1/8 in. diameter), such that all of the
polymer/polycl and isopropanol solution passes by
gravity through a 150-mesh or 700-mesh screen. The 150-

20 mesh screen has a square mesh with average mesh opening
of 105 microns, and is a "Standard Tyler" 150 sguare-
mesh screen. The 700-mesh screen is made with a Dutch
twill weave. The actual screen used had a nominal
opening of 30 microns. The amount of sample which

25 passes through the screen is reported in percent, a
value of 100 percent indicates that over %9 weight
percent passes through the screen.



PCT/ EP98/ 07308 prepared therefrom may be used in conjunction with
stabilizer precursors and preforned stabilizers derived fron1|o% ingrkﬁﬁic
unsat uration pol yether polyols so |long as the substantial benef t U e -
present 5 irnwenysneoare retained. In particular, where a procpssEpPIsaasdsant ,
ingredient, or reaction product thereof is described by the terns —
preferred, nore preferred, nost preferred, particularly preferred, or |ike
ternms indicative of preference, these preferred processes, 10 reactants,
ingredients, or reaction products thereof of, thereby may be clainmed to the
exclusion of other ingredients not indicated as "necessary". By the term
"a' is nmeant "one or nore" unless indicated to the contrary. 1S Having now

fully described the inventE&@gﬁ#&l@##ﬂfﬁﬁﬁ&@ﬁﬁf&%0P9W@9 QfonOr di nary skil
in the art that many changes and nodificatl ons can be na ereto w t hout
departing fromthe spirit or scope of the invention as set forth herein.
~,J "~ iv 2002_i 3 ejCLAINB 1. A stabilizer suitable for the preparation
of pol yner polydgﬁﬂﬁéLthe in situ polynerization of one or nore vinyl
nononers in a polyol containing said stabilizer, said stabilizer conprising
a stabilizer precursor der%vable.iron1a |l ow intrinsic .

unsat ur ati on-cont ai ni ng pofy®x§atkiFehePTI Vet ter HATRR2FRA ing - rearting
intrinsic unsatumti 8000f Dasspbhgoxpidpyienky; ddoflunetiitenaliMly. of oy
nore; and nu Lecul ar weigh uch that. M~ > 3 0,0 a X
B30 hers B T RERRBEPRIReRE i hltbolRaR PRI Sy FRERENSIS
unsat uration polyalghtaipescant|iefr drevwds aet@lhavyegitiedl aampd amwl of
i nduced unsat ur atd o8 PLLg b1 R PLdidI 101 HASHITAH R GRAL ity
pol yoxyal kyl ene pol yet her "polyol” wherein the intrinsi'c unsaturation results )
from r ear r angenen %"f ‘2he 2N ARG G emsadarrad Pt fetd 04 masy 3 hend

pol yoxyal kyl ene potystosyty hesis1ehdckde amdugesutingat weaghen pe@sidnts Ja om

ti f th | ) | k lyol wit ly- tive, [
Cont ai ni ng Shon- 4 1 FHT e Aol a ot Y2 e Lo ki Yo €T She Bt e ot &
sai d | ow i nt ri nshydtoxymbahumbéirowfpdldy.@by aldry | aner jxod yet hesapokpalicmasfan

nurinsic unsatuy 25ep flahgesahhad NALodQIG IO GoThesgkabidicy of

claim1 wherein sard I ow fi ASIc unsatur at oxyal kyl ene polyet
pol yol has an i ra%§ nBetigwsdt Gratidoie dgiolvesisnarmi tof. ePPrFEGNGLedyY The

stabilizer of claigel wienei)n saite | QW0 i RakitRsi 6f URSRL Upal koRyetindilkineg

pot yoxyal ke ene pol yet et polyol bas a4udl 4oy 4 tel ah VLGN 3L gl & e

urethane-promoting catalyst, COSCAT 83, and the mixture

is heated to 90°C and stirred at this temperature for

about 2 hours, following which 60 ppm t-butylcatechol is

added. The viscosity of the stabilizer precursor is
20 c.a. 4120 cks.

Example 2

A stabilizer ©precursor 1s prepared in
accordance with the procedure of Example 1, except that
an 11,000 Da number average molecular weight (calculated

25 from hydroxyl number) polyoxypropylene diol having a
hydroxyl number of 10.49, an unsaturation of 0.0043
meq/g, and a viscosity of 8543 cps is reacted with TMI
at a 1:1 mol ratio. The viscosity of the stabilizer

precursor 1is 10,339 cks.



WD 99131160 ~ ~ ~~ Zoa2 _ PCT/ EP98/ 07?308 -40 5. The stabilizer of claim?2
wherein said | ow intrinsic unsaturation-containing pol yoxyal ¥y e\ 2002

pol yet her pol yol has a nol ecul ar wei ght which satisfies the relationship M
> 3500 Da W@9%311605 6. The stabilizer of claim3 wherein saPgT/EB}/07308
.intrinsic unsaturation-containi ng pol yoxyal kyl ene pol yether polyol has a=—
mol ecul ar ~wei ght which satisfies the relationship Mh > 3500 Da x F 39. 7.
The stabilizer of claim1 wherein said 10 stabilizer precursor is prepared
by reacting said | ow intrinsic unsaturati-@®-contai ni ng pol yoxyal kyl ene

pol yet her polyol with an isocyanate conpound containing ethylenic
unsaturation. e. The stabilizer of claim7 wherein said 15~ i socyanate
cont ai ni ng et hﬁmdg-énsat uration is selected fromthe group consisting of
m i sopropenyl -1, 1-di net hyl benzyl isocyanate and i socyanat oal kyl acryl ates.
9. The stabilizer of claim1l wherein said stabilizer precursor is prepared
by reacting said | ow 20 iHeei nerecaduaeur afi ofxammlsg nihg pol ydryabwedene

pol yet her polyQimphidy il £f1iL RN bl e20d ahrS QBB Pexdl beaphregP@iti on
of the resulting mal'eat’e unsaturation to fumarate_ unsaturation to forima
fumar at e- i soneiSAt el ofCFPaGGLr 1npt 1agecThROdY RFYPEORY 16Mec| Brwrd

wherein the fumehalgy i samehyaedxyaactigibay odyet ofg 331 d peryihewinetici nsic
unsat urati on-cont ai nin ol yoxyal kyl ene po) yet her, polyol is, further acted
with al kyl ene RsrFuzgtfon)oF 3-%6‘@&@%1)(%2 509 FLRSS T E@gBFB%gOB
-41or al kyl ene adsycelth oor educemodariMix\pex hmalf padiyeblf.uncThenaestiytihy. A
pref ormed st abi 'ﬁﬁr ; I i ri.zat,i of e or nore
vi nyl nononers L.Jien lelp;{)regﬁ%%@%?éfﬁ%éé;t%b\?#’?@g%xgﬁeéér géraetj)‘f Cc%r;ii m1l. 5
12) The preforned stabilizer of claim1l wherein the vinyl polymer content
of said prefor wgi lizer is between about 3 weight percent and 20

wei ght per cent . e preforned stabilizer 'of claim11l 10 wherein said
vinyl polyner forns a dispersed phase in said preforned stabilizer. 14. A

pref or n‘eqost abi l'i zer pr e%rggagylﬁ.ggriﬂrecursor is prepared following
the procedure of Example 1. The 1low intrinsic
unsaturation polyol is a glycerine started
polyoxypropylene/polyoxyethylene triol containing 20

weight percent randomly distributed oxyethylene

15 moieties, a hydroxyl number of 27.86 (M, calculated from
hydroxyl number, of 6040 Da), and an unsaturation of

0.0091 meq/g. TI in the amount of 2.33 parts is

reacted with 97.16 parts polyol in the presence of 0.51

) parts FLEXOL  epoxidized soybean plasticizer. The
20 reaction is catalyzed with 0.001 parts COSCAT-83
urethane-promoting catalyst. The reaction is begun

without catalyst and held at 75°C for 2 hours, following

which the catalyst is added and the reaction mixture

held at 75°C for an additional 2 hours. A stabilizer

25 precursor having a viscosity of 1401 cks is obtained.

Example 5
A stabilizer precursor is prepared using the

procedure of Example 1, employing as the ultra low
intrinsic unsaturation polyocl a 12,000 Da glycerine



situ polynerization of one or nore vinyl nonomers in the presence of the
stabi ~.izer precursor. of claim3. 15 15. A preformed stabili zer
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of the stabilizer precursor of claim6. 17. A preformed stabilizer prepared
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in
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BOfBBESofN1a .pegl, yah GABReNeAt 168K 91,0038 Sletdid, z8id a
To 100 parts polyol 1s a

sel ected from 15,the gﬁgu cop §|st g of: a) a stabilizer, prec égg as

defined in any Y§SGps

10
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parts TMI and the reactlon continued in the presence of
.05 parts of COSCAT-83 urethane-promoting catalyst, and
stirred for 2 hours at 90°C.

Co rative m

A coupled stabilizer precursor is prepared
from a 12,000 Da nominal molecular weight
polyoxypropylene sorbitol polyol (2,000 Da equivalent
weight) having a hydroxyl number of 28, and having a 10
weight percent ethylene oxide cap. A sorbitol
polyol/maleic anhydride half ester 1is prepared and
capped with c.a. 3.0 mol ethylene oxide to eliminate the
remaining half-ester carboxylic acid functionality, in
accordance with the procedures given in U.S. patent
4,997,857. The intrinsic unsaturation of the sorbitol
polyol is about 0.06 meq/g. The induced unsaturation is
found to about 0.094 meq/g. The reaction product is
coupled to form a 24,000 Da molecular weight coupled
stabilizer precursor by ©reaction with a liquid
preparation of 4,4'-methylenediphenylene diisocyanate
available from the Dow Chemical Company as ISONATE 143L.
The coupled stabilizer precursor is reacted in situ with

acrylonitrile and styrene in accordance with Example 3
of U.S. patent 5,196,476 to form a preformed stabilizer.

)



b) 'a prefornmed stabilizer prepared by the in situ polynerization of one or
nore vinyl nonomers in the presence of the stabilizer precursoLAfénﬂngm
Vi nyl - ~ ~uN 200z WD 99131 160 PCT/EP98I 07308 -43 pol yner co nt

| ess t han abwateoZ@iesei ght percent; and c) m xtures thereof. 22cTHErespoymex
pol yol of claim21 wherein 5 said vinyl polynmer solids content of said —
pol ynmer polyol is greater than about 40 wei ght percent, and said VISCOSIty
is less than about 5000 nPa~s. 23. A pol yurethane or pol yurethane/ urea

pol ~~rner conprising the reaction product (%y a polyol 10 conponent

contai ning one or nore of the polyner polyols of claim?2l1 and one or nore
di - or polyisocyanates. 24. A process of the preparation of a polyner

pol yol conprising the in Sgpidmpeb 4% | 43bhiigbr Plecal e M nyl nmononers
in the presence of a stabilTizer selecte rom the group hsi sting of:
a) a stabilizer precursor as defined ir~ any , of clains 1 to 10; b) a

preformed stabilgz reepared by the in situ polynerization of one or nore
Vi nyl nononers i%%éaggegsesence of the stabilizer precursor a) to a vinyl

-~ 4 ~~iJ 2002 WD 991 31160 PCT/ EP98/ 07308 -44 pol yner content of |ess
than about 20 wei ght perceﬁtpre%ormed stabilizer is prepared from the
stabilizer precursor of Example 1. The continuous, two-

5 stage reactor system previously described is employed.

The temperature of the first reactor stage is maintained

at 120°C during the run, and the pressure maintained at

) 65 psig. First stage residence time is approximately 45

minutes.

10 The polyol feed stream consists of 28.5 parts
of the stabilizer precursor of Example 1, 0.07 parts t-

butylperoctoate free radical polymerization initiator,

and 71.4 parts isopropanol. The monomer feed stream
consists of a 50:50 mixture of acrylonitrile and
15 styrene. Polyol feed rate is 506 g/hr, while the
monomex feed rate is 95.8 g/hr. The

acrylonitrile/styrene ratio calculated to be 38.2/61.8

based on unreacted monomer collected. The total polymer

) solids in the preformed stabilizer is 5.4 weight
20 percent.

Example 7

A preformed stabilizer in accordance with the

present invention is prepared in a manner similar to

that of Example 6. The polyocl feed consists of 28.54

25 parts of the stabilizer precursor of Example 2, 71.34
parts isopropanol, and 0.12 parts t-butylperoctoate.

The vinyl monomer feed stream consists of a 50:50
mixture of acrylonitrile and styrene. Polyol flow rate
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stabilizer precursor of Example 3. The monomer feed

stream contains 17.3 parts acrylonitrile, 17.3 parts
styrene, and 65.3 parts isopropanocl. The product is not
stripped to remove isopropanol. A preformed stabilizer

20 containing 6.88 total solids, a viscosity of 15.8 cks,
and particle size of 1.23 um is obtained.

Example 9

A preformed stabilizer is prepared following

the procedure of Example 6, employing the stabilizer

25 precursor of Example 4. Reactor temperature is
maintained at 120°C in both reactor stages. Polyol feed

rate is 302.1 g/hr and monomer feed rate is 256.4 g/hr.

The polyol contains 44.4 parts of the stabilizer
precursor of Example 4, 55.5 parts isopropanol, and 0.2

30 parts t-butylperoctoate. The monomer feed consists of
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10bb 10bb g acrylonitrile/styrene ratio of 40/60 based on unreacted
monomer, a viscosity of 51.96 cks, and a mean particle

size of 0.88 um.

Ex les 11-16: Polvmer Polvol Preparati

20 A polymer polyol is prepared in the two-stage
continuous reactor previously described, employing the
low intrinsic unsaturation preformed stabilizer of
Example 6. The reactor temperature is set at 115°C with
a pressure of 45 psig. A 60 minute residence time is

25 employed. The polyol feed consists of 89.93 weight
percent of a commercial, base-catalyzed (KOH) carrier
(base) polyol having conventional intrinsic
unsaturation, available from the ARCO Chemical Company
as ARCOL® 16-52 polyether polyol. In addition to the
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" HUVT0! S$YL008! @\;amo;l&z@)r RIDVBXAYPY§* 60%@nE) 0.47 weight percent AIBN

(N,N-azobis {(isobutronitrile) as free radical
5 polymerization initiator. The polyol feed rate is 256
g/hr. The vinyl monomeyx blend consists of

acrylonitrile/styrene in a weight ratio of 33:67. The
monomer feed rate is 195 g/hr. The lineout of time of

the reactor is 10 hours at these process parameters.

10 The crude polymer polyol product is stripped
and 5200 ppm of a standard antioxidant stabilizer
package added. The product is a white vinyl polymer
dispersion in the carrier polyol, having a hydroxyl
number of c.a. 28, and 44.9 weight percent of 33:67

15 acrylonitrile/styrene polymer solids. The polymer
polyol viscosity 1is 4598 cks, and exhibits 100%
filterability through 150 and 700 mesh filters at 11.4
and 318 seconds, respectively. The retention at 150
mesh is very low at 2 ppm. Mean particle size is 1.43

20 pm.

Example 12

A polymer polyol is prepared using the
preformed stabilizer of Example 7, and the two-stage
continuous reactor previously described. The reactor

25 temperature is set at 115°C, and the pressure at 60
psig. The first stage residence time is approximately
60 minutes. The polyol feed consists of 89.82 weight
percent of a commercial, base-catalyzed (KOH) carrier
(pase) polyol of normal intrinsic unsaturation,
30 available from the ARCO Chemical Company as ARCOL 16-52.
The polyocl feed, in addition to the carrier polyol,
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of Example 7, and 0.58 weight percent AIBN (N,N-
azobis (iscbutyronitrile) as free radical polymerization
initiator. The vinyl monomer feed consisted of

5 acrylonitrile and styrene in a 33:67 weight ratio. The

polyol feed rate is 260 g/hr and the monomer feed rate
is 198 g/hr. Lineout time is 10 hours. The polymer
polyol crude product is stripped and a standard
antioxidant package added in the amount of 5200 ppm.

10 The final product has a hydroxyl number of 28, and
contains 45 weight percent of 33/67 acrylo-
nitrile/styrene polymer particles as the dispersed
phase. The product passes 150 mesh filtration in 12.6
seconds with a retention of only 1.5 ppm. The 700 mesh

15 filtration time (100%) is 347.7 seconds, and the polyol
viscosity is 4661 cks. Mean polymer particle size is
1.40 um, with 90% below 2.37 um.

Example 13

The preformed stabilizer of Example 8 1is

20 employed to prepare a polymer polyol in accordance with
) the procedure of Example 11. The polyol feed rate is
265.6 g/hr, the polyol feed consisting of 84.7 parts
ARCOL® 16-52 polyether polyol, 14.7 parts of the
preformed stabilizer of Example 8, and 0.6 parts AIEN.

25 Monomer feed rate is 191.3 g/hr, the monomer feed
consisting of acrylonitrile/styrene in a weight ratio of
33/67. DApproximately 3.6 Kg of product was collected

over an eight hour period. Following stripping, the
polymer polyol is found to contain 44.9 weight percent

30 solids, has a low viscosity of only 3216 cks, and a mean
particle size of 1.51 as measured with a MICROTRAC™ X100
Particle Analyzer based on volume percent. The polymer
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Example 14

A polymer polyol is prepared employing the
procedure of Example 11, employing the preformed
stabilizer of Example 9. The reactor temperature is set
to 115°C and 45 psig. Polyol feed rate is 266.1 g/hr
and monomer feed rate is 200.0 g/hr. The polyol feed
consists of 88.1 parts of ARCOL® 16-52 polyether polyol,
11.4 parts of the preformed stabilizer of Example 9, and
0.6 parts AIBN. The monomer feed consists of a 33/67
mixture of acrylonitrile/styrene. Following stripping
and addition of the standard antioxidant package, the
polymexr polyol is found to have a polymer solids content
of 45 weight percent, a viscosity of only 3450 cks, and
a mean particle size of 1.51 um. The filterability is
such that the 150 mesh (100%) filtration time is 14
seconds with a retention of only 1 ppm, while the 700
mesh filtration time is only 210 seconds.

Example 15

A polymer polyol is produced in the same
manner as Example 11. The polyol feed rate is 255.1
g/hr, the polyol feed consisting of 89.8 parts ARCOL®
16-52 polyether polyocl, 9.6 parts of the preformed
stabilizer of Example 10, and 0.58 parts AIBN. The
monomer stream consists of a 33/67 weight ratio of
acrylonitrile/styrene fed at a rate of 194.8 g/hr.
Approximately 3.62 Kg of product is collected.
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&10%& () - ! the polymer poclyol product is found to contain 44.8
weight percent polymer solids, a mean particle size of
1.47 um, and has a viscosity of 4166 cks. Filterability
5 is 10.2 seconds (100%) at 150 mesh with a retention of

2.5 ppm, and only 244 seconds at 700 mesh.
Example 16

) The procedure of Example 15 is followed with
a reduced preformed stabilizer level of 7.3 parts of the

10 preformed stabilizer of Example 10, and 0.59 parts AIBN.
Polyol feed rate is 252.6 g/hr and monomer feed rate is

197.5 g/hr. The resulting polymer polyol has a polymer

solids content of 44.7 weight percent, a viscosity of

only 3770 cks, a 150 mesh (100%) filterability of 13

15 seconds with 8.5 ppm retention, and 700 mesh
filterability of 490 seconds. Mean particle size is 1.6

um.
Comparative Exampl,
) A polymer polyol is prepared from the
20 preformed stabilizer of Comparative Example C1. The

polyol feed rate is about 260 g/hr, the polyol feed
consisting of 89.8 parts ARCOL® 16-52 polyether polyol,
9.6 parts of the preformed stabilizer of Comparative
Example Cl1, and 0.58 parts N,N-azobis(isobutyronitrile)
25 free radical polymerization catalyst. The monomer feed
consists of a 30:70 wt /wt mixture of
acrylonitrile/styrene fed into the first reactor stage
at a rate of about 200 g/hr. First stage reactor
temperature is 116°C and the pressure 45 psig. The
30 stripped product collected amounts to 4325g of a 43
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polymer polyol is such that 100% passes a 150 mesh
5 filter in 16 seconds with a retention of 8 ppm, and 100%
passes a 700 mesh filter in 389 seconds.

The examples indicate that use of low
intrinsic unsaturation stabilizer @precursors and
preformed stabilizers prepared therefrom results in the

10 efficient production of ©polyols having improved
viscosities, improved filterability, and lower particle
sizes as compared to similar polymer polyols prepared
from coupled stabilizers of much higher molecular
weight. The improvement in viscosity is particularly

15 noteworthy as the polymer polyols of the subject
invention Examples contain higher weight percent solids
than the polymer polyocl of Comparative Example C2 and a
smaller particle size as well. The increased dispersed
phase surface area due to the larger number of smaller

20 particles would be expected to markedly increase the
viscosity. However, the viscosities are comparable, and
in the case of Example 13, 14, and 16 are considerably
reduced. The filtration times are improved markedly as
well. It should also be noted that conventional

25 stabilizers prepared from TMI and maleic anhydride
reacted with conventional polyols mnot having low
intrinsic unsaturation have been found to Dbehave
similarly. Thus, the nature of the unsaturation-
inducing moiety (TMI or maleic anhydride) is not

30 believed to be a result-influencing variable. The
results are summarized in Table 1.
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relative to the composition of a stabilizer precursor
derived from a low intrinsic unsaturation polyether

polyol is meant that such a polyol is used at some point

5 in the preparation of the stabilizer precursor, and
therefore a residue of that polyol will be contained in
the stabilizer. Free unreacted poclyol may also be
contained in the stabilizer. By the term "polyol" as

used herein with respect to stabilizer precursor or
10 preformed stabilizer is meant a polyoxyalkylene
polyether with one or more reactive functionalities,
which are preferably hydroxyl groups. Thus, the term
"polyol" in this respect is inclusive of monols and
other mono-functional 1low intrinsic unsaturation

15 polyethers as well.

By the terms "major" and "minor" when used, is
meant 50% or more and less than 50%, respectively, in
terms of the parameter which these terms modify. The
practice of the invention disclosed and claimed herein

20 can be made to the exclusion of any ingredient not
indicated as a necessary ingredient. A low intrinsic

) unsaturation polyether polyol is a necessary ingredient
in the preparation of the stabilizer precursors of the
present invention; a stabilizer precursor derived from

25 a low intrinsic unsaturation polyether polyol is a
necessary ingredient in the preparation of the preformed
stabilizers of the present invention; and the stabilizer
precursor (s) and/or preformed stabilizer(s) just
described are a necessary ingredient in the preparation

30 of the polymer polyols of the present invention. Minor
quantities of conventional polyether polyols,
particularly those with intrinsic unsaturation in the

range of 0.02 -~ 0.04 meq/g and preformed stabilizers
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*109%& () - 3#10%g i3k 0%§§%u sb&g‘Sgéuﬁ?gggéQééwstabilizers derived
from low intrinsic unsaturation polyether polyols so
long as the substantial benefits of the present
5 invention are retained. In particular, where a process,
reactant, ingredient, or reaction product thereof is
described by the terms preferred, more preferred, most
preferred, ©particularly preferred, or 1like terms
indicative of preference, these preferred processes,

10 reactants, ingredients, or reaction products thereof or
thereby may be c¢laimed to the exclusion of other
ingredients not indicated as "necessary”. By the term

"a'! is meant "one or more" unless indicated to the

contrary.

15 Having now fully described the invention, it
will be apparent to one of ordinary skill in the art
that many changes and modifications can be made thereto
without departing from the spirit or scope of the
invention as set forth herein.
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[f}[9~_@!!!1  Lg&A0¥E%i()r4er suitable for the preparation of polymer

polyols by the in situ polymerization of one or more vinyl
monomers in a polyol containing said stabilizer, said stabilizer
comprising a stabilizer precursor derivable from a low intrinsic
unsaturation-containing polyoxyalkylene polyether polyol having:

an intrinsic unsaturation of less than 0.020 meqg/g;

a functionality of 1 or more; and

a number average molecular weight M, such that

M, > 3000 Da x F%

3 where F 1s the average nominal functionality of the low intrinsic
unsaturation polyol, said stabilizer precursor also having 0.01
to 2 mol of induced unsaturation per mol of low intrinsic
unsaturation-containing polyoxyalkylene polyether polyol wherein
the intrinsic unsaturation results from rearrangement of the
alkyleneoxide - derived moieties during the polyoxyalkylene
polyol synthesis and the induced unsaturation results from
reaction of the polyoxyalkylene polyol with a poly-reactive

species containing non-allylic unsaturation.

2. The stabilizer of claim 1 wherein said low intrinsic
unsaturation polyoxyalkylene polyether polyol has an intrinsic

unsaturation of less than about 0.015 meg/g.

3. The stabilizer of claim 1 wherein said low intrinsic
unsaturation polyoxyalkylene polyether polyol has an intrinsic

unsaturation of less than about 0.010 meq/g.

4., The stabilizer of claim 1 wherein said low intrinsic
unsaturation-containing polyoxyalkylene polyether polyol has a
molecular weight which satisfies the relationshap

M, > 3000 Da x F°%.
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or alkylene glycol to reduce carboxylic half acid functionality.

11. A preformed stabilizer prepared by the in
situ polymerization of one or more vinyl monomers in the

presence of the stabilizer precursor of claim 1.

5 12. The preformed stabilizer of claim 11
wherein the vinyl polymer content of said preformed
stabilizer is between about 3 weight percent and 20

) weight percent.

13. The preformed stabilizer ‘of claim 11
10 wherein said vinyl polymer forms a dispersed phase in

said preformed stabilizer.

14. A preformed stabilizer prepared by the in
situ polymerization of one or more vinyl monomers in the

presence of the stabilizer precursor of claim 3.

1s 15. A preformed stabilizer prepared by the in
situ polymerization of one or more vinyl monomers in the

) presence of the stabilizer precursor of claim 4.

16. A preformed stabilizer prepared by the in
situ polymerization of one or more vinyl monomers in the

20 presence of the stabilizer precursor of claim 6.

17. A preformed stabilizer prepared by the in
situ polymerization of one or more vinyl monomers in the

presence of the stabilizer precursor of claim 7.
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5 situ polymerization of one or more vinyl monomers in the

presence of the stabilizer precursor of claim 9.

20. A preformed stabilizer prepared by the in
situ polymerization of one or more vinyl monomers in the

presence of the stabilizer precursor of claim 10.

10 21. A polymer polyol having a viscosity less
than about 10,000 mPa:s and a vinyl polymer sclids
content in excess of 30 weight percent, prepared by the

in situ polymerization of one or more vinyl monomers in

a polyol component comprising a stebilizer selected from
15 the group consisting of:

a) a stabilizer precursor as defined in any
of claims 1 to 10;

b) & preformed stabilizer prepared by the
in situ polymerization of one or more vinyl monomers

in the presence of the stabilizer precursor a) to a vinyl
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22. The polymer polyol of claim 21 wherein

5 said vinyl polymer solids content of said polymer polycl

is greater than about 40 weight percent, and said
viscosity is less than about 5000 mPa-s.

23. A polyurethane or polyurethane/urea

polymer comprising the reaction product of a polyol

10 component containing one or more of the polymer polyols
of claim 21 and one or more di- or polyisocyanates.

24. A process of the preparation of a polymer

polyol comprising the in situ polymerization of one or

more vinyl monomers in the presence of a stabilizer

15 selected from the group consisting of:

a) a stabilizer precursor as defined in any ;
of claims 1 to 10;

b) a preformed stabilizer prepared by the
in situ polymerization of one or more vinyl monomers

in the presence of the stabilizer precursor a) to a vinyl
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polymer content of less than about 20 weight percent;

and
c) mixtures thereof;
said polymer polyol having a vinyl polymer solids
5 content as prepared of 30 weight percent or more, and a

viscosity of less than about 10,000 mPa-s.



