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+ POLYOLS AND A PROCESS FOR THE PRODUCTI ON THEREOF The present invention
.relates to pwOywe#ss3pol yol s and a process for the preparati on rdEUSB13771

Pol ymer polyols suitable for the preparation of polyurethane foans and

el astoners are well known and are wi dely used on a commerci al scale.

Pol yur et hane f @&y MEREALYSMSHANDNEPROSERS EORANHE ARGDUCTION BHERBEOFUSesS.
The two najor types of polyurethane foans are sl abstock and nol ded foam

Pol yur et hane sl abstock foans are io used in carpet, furniture and beddi ng
applications. Ml ded pol yurethane foans are used in - the autonotive

i ndustry for a varThetpresdnt apphiicratelaiesto geninysrgolyoisl ana spatessgoomigced by

pol yneri zi ng one or nmore ethylenically unsaturated nononers dissolved or

di sper sed AAPHaNYI 1§30 t he presence of a free radical 15 catalyst to form
a stablke di spersion of polyner particles in the polyol. Initially, polyner
pol yol s produci ngepool ur et hane _fog\(r}s havi n %}é)%her ‘Ié(oad- beari ng properties
than those producdd® ¥ PERANNDEH EPESOpBePEFRArGINST BPiHEstiae jameg and

acr yl oni t rdiddtoBRAUFE el RAYRY Qhd af@mieRf useB¥R& dMnisrRal Eéﬁlé’.oﬁél%uh@@\ane foams
undesi rably hi ‘?h Vi Scosi tK’. | 20 Present'ly, polyurethane foans having high
els

| oad- bear iM@Agrep@Omas Palyelshiava erviRaVETiSty of urfse ddedyP mpIYdYRA®A! pol yol s
whi ch ‘are é)%ﬁﬁf?éégﬁe 1o3hii% 8 s[RbEIdcR BHE AYiddaABAR N Po Flé?ﬁﬁ{ei %t?gtd{:rk%é g Eae
to ol yner poly from

exanpl e, . percent styrene). However, ol's produce

such hiogh usediireearpab fusniture @ng bedding fapplicationsa ddlolded palfyretiane énaeng arerusedimg
I ndustry ' ' , | Ity, strict stability

r equi remﬁﬁ%ggﬁm@gg ﬁygrgg%\gog%q{%hg&cgeaéwc%gggbsﬁopert ies. Stability and | ow
vi-e@0sity of polyner polyols are of increasing inportance to pol yurethane

f oam nmanuf act ur er ue to.the dev nt of sophi sti hi gh eed and
| ar ge vol une equi }rfgﬁera%oy °%@%%&F§é‘?‘gegeﬂ¥£ﬁ?meﬁ'§?‘5r%%§i°ﬁ3@%8“‘?/ Iléegtg?ﬁ)};g
pol yur et hamsafupatet ngpbndmerg1dissalvehbisdisgrosemiara gobtoy inl the presencesita teg tagioal
m ni mum pol r rticle size requifenents to avoid filters, punps and
ot her art %’?Sté‘gg’ﬁmfaosalﬁ?'ﬁPé?&é%&hﬁ{W?ﬂP@ﬁqC'%éem PRyl [EHEQH pg})yrqqgm ed in
rel ativel Yoohfuls proageihg Bslyalettidn@Boams hhéng high&Noad=bearing propéséiBan thosd 3 D E
C 2002 WO 00/ 00531 " , o
produced from unmodified polyois were prepared using acrylonitrile monomer; however,

many of these polymer polyols had undesirably high viscosity.

20 Presently, polyurethane foams having high load-bearing properties are
predominantly produced using polymer polyols which are prepared using a high styrene
- content monomer mixture (for example, 65 to 75 percent styrene). However, polymer
polyols produced from such high styrene monomer mixture often do not satisfy the ever-
increasing industry needs, including acceptable viscosity, strict stability requirements and

25 increased load-bearing properties.

Stability and iow viscosity of polymer polyols are of increasing importance to
polyurethane foam manufacturers due to the development of sophisticated, high speed and
large volume equipment and systems for handling, mixing and reacting polyurethane-forming

30 ingredients. Polymer polyols must meet certain minimum polymer particle size requirements
to avoid filters, pumps and other parts of such foam processing equipment becoming

plugged or fouled in relatively short periods of time.
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PCT/ U898/ 13771 Numerous attenpts have been made to produce pol yner polyols

" which will neet foam processing and | oad-bearing properties required bRt @]
pol yur et hane woamnissdustry. International application PCT/ EPO5&4d3/167999Y
describes stable, relatively low 5 viscosity pol yner polyols prepared by
free radical polynerization of a conposition conprising a polyol; a

pref ormed st abi I i zsrum@i&mmawtéma\reamwr@éﬁdotbqﬁu@ide%mﬁerq)owsvmch wm meet
precur sor i zer. obtajnable by reacting a silicon co

t abi |
pol yet her "3‘/8[0‘33%%'“9 and loadhbearn wemearwre%attfm a@'w%ﬁemm Hﬁ’HSté)' free
radi cal polynerization initiator; at |east one ethylenically unsaturat ed
mononer; a free radical polymeri zat lon initiator; and, 10 optionally,

chai n transfer agefttermnafianal m'@ﬁUOW\BCT/gF’%@“M%(E@%ﬂ%%?eﬁét@@}& lﬁ%tlve{YdPWa
hi gh pog e”%éc{%l@fp%ﬁ}ﬁ’?é? pﬁéﬁﬁi ! so? Ibg Bie Hlﬁcdﬁ'?glyﬁ% eri3 2R 43 éo!?nfpo'gﬁigﬁf acture

of pol ymer po I's "havi S content, wer Vi Scosl
excel | ent ppmﬁusmg stralyol; iatpyefoameld Gfepilimrmﬂiqmsé‘ummetlcpmm@dustlong)f bpobyot la

pol ymer poI o] ation
Product of P eolsoBkE iR hPacii0 B sliBel Prmkbi Uil pRle g OV &
unsat ur at e@basbumreﬂhylanﬂal@t urisaasated m&)nptﬂey ydia |ﬁceeahdiohicdolwddlzaﬂorcmmmdrsatn g a
pol yhydri c al cohol . resid an resi due of . a co und_havi.n r c,or

i ef ¢ vy e AR b BDieBl orgulen Fonpir: RupSe SRS BOReREator iHiE Aty

.) descr icbfenaMly Neethunsl tramsfedgesttici ng a stable, | ow viscosity pol ymer

ponoI via a nDdlfled seed nethod by the steps of (1 ) producing a first
reaeti on product by polynerizing a first feed in a first continuous reactor

in the presence of (g8, pdibAtiNG. @196{478 (Binirdth) fd@@é’nt@@”? b&i@gpdte&sy greRrned
werght percent of a total nononer proportion in at feast ght percent

of a total StrpdiEepdhtbe ups epwame iBrihe BBPP@ﬁM"f of podymer r@%@'ﬁah@é@w@eh §Plids
precursor %bﬁ h r VIMSLEHY drtt dXcBIRA Sn%dﬁé‘t st&Arl; &) &BBMQJet I nd g L?Jlﬁg?

}
anhydri de; {(2 produci'ng a second reaction prod(uct pol yneri zi ng a
second15ee@Ubimpa|ymenp<plmlonerpe@tgltnmd stablhzeélqotheér@ﬁcr@dloal p@lqunzemcmmpduthéat

second feegeér"]sfli’ﬁgé rgé]g%méa[ﬂgpglgo felibdiid etrh W]urgsramgfe%i 5@11eﬁtan SfRastihe

wei ght per noner ance 0
base pol yolpojyhgqiriar dlcaiol adfucEooropusing :PaOIghydrN@IcoﬂmB@sEiae aBd a(remdee el et

al .) descri 2%8}19% é'ﬁbuﬁ'@fa%g%r a(?&%g,gsu%&g}maubger which is the reaction

product of naverage mol ecul ar wei ght greater
than 400 and a hydroxyl nunber in the range of 20 to 280 with silicon atom

cont ai n| ng compoun fini nsaturat d f unct.i onal
2 S B0 " Boos U Keipadit £ BsdEa RS et P Riesbahi 4 e Rilr figtang
functional sgae)Povalisasdwe holyendr pelysi Via & arodiftedrseetiingdthodby thcstepd of (W drbdtidieg
e I N e I

et a e [

cont i NUOUS REHBE Bf U Mitkidt, thedirstIseddontbrislhgi 18ss than Shaveigl PatcehPotd foliit s t o
products havi ng uniform viscosi t%Q\HAddI tional grl or, art of interest incl Ilil

U. S. Pat entMpgpmeproppstiondg at igast eight pgregnt of a total base polyol proportion, optiona
25 in the presence of a precursor stabilizer which is prepared by reacting a polyol with maleic

anhydride; and (2) producing a second reaction product by polymerizing a second feed in a
continuous reactor in the presence of an initiator, the second feed comprising (a) the first
reaction product, (b) at least 50 weight percent of the total monomer proportion, and (c) any
balance of the base polyol proportion.
30

European Patent No. 0 162 589 B1 (Cloetens et al.) describes a nonaqueous
dispersion stabilizer which is the reaction product of a polyether polyol having an average
molecular weight greater than 400 and a hydroxyl number in the range of 20 to 280 with
silicon atom containing compound having at least one olefinically unsaturated functional



u. S ‘Patent No. 3,931 (092 (Ramow et al.); U S. Patent No. 4 014 %Zkg%
(Ramowet al.); US. 1o Patent No. 4,093,573 (Ramlow et al.); E
-No. 4, 148. 84W0(°949&5¥)‘ U.S. Patent No. 4,172,825 (Shook et al. l)’CT/USS/BF’J'Zaltent
No. 4,342,840 (Kozawa et al.); U S Patent No. 4,390,645 (Hoffman et al.);
u. S Patent No. 5,394,491 (Hoffman); U.S. Patent No. 4,454 255 (Ranl ow et
al .): U. S0P end at\least@n%@qyeea'@remamcaedmwe siligen efom whigh ésheasigble with

4, 745, 153 &l &) N hEeuRBinEPSsIGoNas been progress in reduction of

Vi scosity andpl ncr egé‘%%p% n so? gs coﬁ‘tszgont of polyner polyols, there is still
a need for polynmer polyols having inproved processing and Ioad beari ng
properties and for t 'ﬂ&@ r

The present i nventll"gér:t F%é}ﬁl reg{%rgggtgz (éQY %‘831%5‘?19 pr ég%géffgfﬁ’ﬂeﬁ&lﬁga

pr oducts orpa¥ymeqiojyodin podnfiolisusyarocess veheBenocNké usd of aAftheiroBansfertdyent cantaioutes
to or Iess ol ~~~ ere "a" is the viscosity of the carrier
pol yol and %gdqcs%%é%f%f@hg‘qc??tabtion of solids) (100)]. Such a process

conprises the use of a free radical initiator conprising at least a first

active 25 peroxide t her al one . or |nc u on W h I
initiators which rf%@"l‘ﬂé"a P et gtttfe%tdt‘w@e Q§ At %r% @”ﬁwhﬁé‘l '
conpound. Wkepadnt Noagddbi bgmitamtawtét al. RIS A Aot NG 4a@1t41 9/4% (Panflow éear.): Bush
additional initiators have a half life greater than that of the first

act i veltor BRFUNO. B,0FLSTS (Ramiow ot shdakS. Patent Noo/148.848 4hay ol o et Nee
niti ator £enseRs idoRL: BY; ORS il NoTH4bave éKgfavH‘@c Ail185, PeehiRoper oxi de

is equal to or [ess per cent ased on the total nonomer
content). W%Gtmwffm@teteeétubk@ %tleO&N@teE B¢ 4R edHafimandry.GnCateohNai 4,454,255

ade®™t i onal 94 ’PrL&h%’i ar s u 4 Faudhg! 4%3%@& ﬁ‘éﬁét AP Qﬁ@@ %rpattéﬁtﬂo A0

content) o e inftTators is not reat t percent’ wt the
provi so t hétoffman).any event, the IeveI of the fi rst actlve peroxi de i s equal
to or less than 0.6 weight percent (based on the total nononer content).

The invention is also directed to polymer polyols produced by such 35
process and to thehAlthaugk thene hhebgeroptogtess in @duétasnas vesndsttytamdflmaassqomcaﬂ:hded
t hereby. The WD. 00/ 00531 PCT/ US98/ 377 Ion S so
pr oduced h%%e'ti8&P?‘&%‘Pé%}‘%@ﬁ?tfﬁé%stl“r?c"tﬁ&’i fﬂbp%{yrﬂﬁbﬂo ¥olp 6??5 and
product st piatédsing addloadBe@fRETopertidantl 108 adrnate\reethodyfor Makiay rs,acn pBlya eSS
for the pre aratlon of a 5 polymer polyol which conprises providing {a) a
pol yol ; (bY %P?)reformed stabilizer; (c) at least one ethylenically

unsat usg@t ed nmononer; {d) a free r adi cal pol ymeri zation initiator conpri si ng
at feast a first active peroxi de at a | evel FHL&1ual to oy |less than

wei ght percent DASREESBR IBYRNLPN issirgRieH te 8w fRUING REPCEES {Oa“l?r%{PH“‘it'PHrg fer
agent to apgaaet pdbig ABANGR BREGKKi&IE Vistosity thaftsehabube; Id@é ntafhr g@é‘%‘mpﬁhbe

140C, sufficient to initiate a free radlc ol yneri zat o and under

suf fi ci ent “Biscthe urscasiy atthacasrisr pelvgl and( 'a %Lﬁ\yesht fractipp of ealiés) GRO¥one.

for a peri8fch a process comprises the use of a free radical initiator comprising at least a first active

25 peroxide either alone or in conjunction with additional initiators which may be a different
active peroxide or it may be an azo compound. When such additional initiators are also
active peroxides, such additional initiators have a half life greater than that of the first active
peroxide. By half life is meant the time necessary to reduce the initiator concentration by
one half. The level of the first active peroxide is equal to or less than 0.6 weight percent

30 (based on the total monomer content). When the first active peroxide is used in conjunction
with additional initiators, the total weight percent (based on total monomer content) of the
initiators is not greater than 1.0 weight percent with the proviso that, in any event, the level
of the first active peroxide is equal to or less than 0.6 weight percent (based on the total
monomer content). The invention is also directed to polymer polyols produced by such

35 process and to their use in the production of foams and the foams produced thereby. The
3



of time sufficient to react a major portion of the ethylenically 001
" unsaturated nononer to forma heterogenous m xture containing the poﬁr‘}@
pol yol and r &¥Q0¥945ay sane fromthis heterogenous mixture. 15 RGT/E$RStIATLN
aspect, the present invention concerns a pol ymer pol yol conposition which
has a polymer content of 30 to 60 weig percent, based on total weight, a
Br ookf i el dPOEeHRPIYGIs sRarodused hiaue dearaa'e Properien ineiudingza igh pslymeypentantagd

is the vi sg Etysﬂg he carrier polyol and "b" is the [(weight fraction of
solids) (100 oduct stability such that essentially 100% passes

t hrough a 150 nesh screen and, preferably, up to 100% passes 20 through a

700 mesh screen. Syl RLIP, PBlOh IR SRS Bibclle B ST eb AT ..

pol ymeri zation of n-conprisrn
stabiliger pol?lB\e{ polyaitwhielasomprisesqirbyitiagi (eablpplmhsla)tajpratoerdedratabmzer (@) least

f di cal ti tiat t f

b oo 5P BPuRBE=hy et bl e e e bl D6t
t ot al ﬁDnOHEfea@t(HTﬁueﬂéctlvéfvém)didb) ataa lehéli equal e less hge ntaf wéghtYekcdnt baﬂ% 6\13[1
aspect, resent 1 nvention conc CcO osjtion I C
pog sesses io g‘d’[‘wer&?ﬁ‘f%ﬁtarﬁf(eéﬁ c %‘”3@”&7\% Gégetﬁ‘egée ion 5%’2%@‘3{5??'?%9 aa

wei ght, a kEerasdchiufd, brefefdsidorciiBalors, seﬁwﬂsnt tcpm%td @ﬁ@e felaral diayraenzamsﬁ )
where "a" is the viscosity of the carrier b" is the [(weight

fracti oe. ofand gnderssufficirnt pressHee torpriniein el u'%/ ppawdththeﬁa@cteggen@.u far a perigshos
passes thrgughe %yﬁéﬁnpﬁsﬂea&q ﬁ\?{})ﬂ@BRQH%?ﬁ‘eb%ﬁh?eanQ&‘/ lﬁgat'iﬁ'ﬂé&ﬂonomer toforma

polyneri zation o e above po r polyo m ng “conposi tion.
C 2002 W OheGa5Rds RINLIESIBIATTG thevpalymer ol laed recoyerdng, satnmafrqanélsuent

| mY"NLi on ¢GOS n]s)ugnﬁ)(&hyur et hane foam form ng conposition conprising the
above pol yner péﬁ corrposltlon a pol yurethane catal yst, an organic

pol yi socyanate, a sili cone surfactant, and a bl ow ng agent Yet in another
aspect, _the presen ntion ce e rom t.
above |58I yur et hanet"? 8’& ?ﬁ%eﬁgﬁﬂe&rﬁgéﬁtﬁ?‘%ﬁk g#ﬁ%‘%ﬁ% né rnbsogﬁ" SSWBSS'F? I on
of the prewhigh ham@p@lymer partesss a9 ta 60 lejght perfcent, basddor tot}il wielghtha3Brookfield
preferably 40, to 60 we t, thRe lnder,,b The
Br ookfiel d \&ﬁcé’ﬁ'%#‘ﬁ/'scﬁq“gnté 08& 3@?“ &Fgol)ﬁ) Wheeea pﬁgé%g({scpﬁ&eﬂttﬁ%figpgr

equal to OmolyBRsnd Bafs the [@ve’rghtﬂ’&ctld?rﬁdfsdm)fﬁd@] am@prbb@ct\stmmssddﬁ tRat the
carrier pon ol and "b" is th gﬁt fraction of SOlldb) 81? The

pol yner poI%ﬁ?nt@M%%tﬂaéﬁ%S @fOl{Qﬁ‘@ QREsh S¢TRERADMGHeigIad “RASSBRal
stabi |l ihy sueligh BFbossesiicrédr. YsUPbahphérPtlyoRimasde t SIOANSHE b7 2l PRIRAI

screen ] - .
polymerization of the composition comprising:

(a) a polyol;
(b) a preformed stabilizer;
25 (c) atleast one ethylenically unsaturated monomer;
(d) a free radical polymerization initiator comprising at least a first active peroxide at
a level of equal to or less than 0.6 weight percent based on total monomer content; and,
(e) a chain transfer agent.

30 Yet in another aspect, the present invention concerns a polymer polyol
composition which possesses a polymer content of 30 to 60 weight percent, based on total
weight, a Brookfield Viscosity that is equal to or less than (a e®*""™) where “a” is the
viscosity of the carrier polyol and “b” is the [(weight fraction of solids)(100)], and product
stability such that essentially 100% passes through a 150 mesh screen produced by a free

35 radical polymerization of the above polymer polyol forming composition.
4



~ 5 and a significant amounts of high solids content polyner polyo

" preferably essentially 100 percent, passes through 700 mesh screen TEhBEC 2002
pol yner pol yaboe@oasesi ti on of the present invention is the reaggiespsoduct
of the composition conprising: (a) a polyol; (b) a preforned stabilizer
conposition; (c) at 20 | east one ethylenically unsaturated nononer; (d) a
free radical polynerization initiator conprising at least a first active

peroxi de used at a_l|level equal to or less than 0.6 weight percent based on
the total nonomer; Y&hA gnethesagpegtihe Péﬁfsef‘b'ﬁv%'éﬁtconf’ﬁ'i@s pPOyEEangfoam

preparing ?d?ﬁurlb%dﬁ%snﬁﬂlcﬁmpﬁsﬁé tﬁé’@b&@%’?ﬁﬁﬁer'ﬂ%%ﬂédn%bsgén C@H&Qur@ﬁéne

provi di ng a heterogenous m xturé of a preformed stabilizer
conposi t i oRatalyst, |a@ﬁgamneolws@®ana@» @@I"anp@nm 2adlacblowing agent. a free

radi cal gpol ymerization initiator conprising at |east a first active

peroxi de used at a level equal to or less than 0.6 weight percent based orr
t he total m)noner Xetlinaarotier aspachtbé ereseginvention cancezasca polyuatiene feam nadeed
at atenpe ufficient to.initiate ee. radi cal polynerization
reaction, ?‘gf‘@?‘é%P@V?'Fﬁ}%“%%@ﬁ%ﬁ‘i%%?“gé%ﬁmsi ve, and under sufficient
pressure to maintain onIy quuid phases in the reaction zone, for a period
of time suffici ent act Fgﬁgporiwn of at | east one

et hyl eni cal |y unsaf’ H‘ei'n?ﬂ Op& e‘?’F?‘F‘é‘ {HENODRASEFSGS BACYIRE”

pol yol 105 corﬁeat & lenCBQQQBfe%I)DW OQEeblwa@TV BevSet, tRe Velnaémdermmmqpﬂlmw

havi ng a f onaI | t% of at | east &9 %“Brml ecul ar wei g in excess of

400+ pr ef er QBl qkfigich Visesiyy ahf&emhmﬁj PY ¢ BfeéP%\*b'P‘gF”f'%fﬁ eﬂ“@b’@ of 858, 000,

and a hydr epgd <ané'%‘6'm) \lvﬁer%hﬁ" i& AN %isBsityot ARDc Ay fiyoHaRd“of N thkN@veight fraction
pr&Par ati on of yol s of the present inverition. These polyols are

wel | known otamjlda)r @ Oauauﬁanpwrr@@ RAWPCGaMROpitions kB Rresgol PYadioR@isohows or
exanple, p I

pol yhydrox%kyﬁ'p%lnsz%e' hytﬁ?t%(%éqﬁﬁﬁﬁoo F@e‘:i% g%#gﬁ%{’?@s%of ﬂ‘?ls%é?’ﬁg?s
and pol§t etananwgrtﬁfqanaamoumhef high fsglidseebniasit polwmeap@yminye&m%essWnt@jM ol s.
Most prefer ould be a poly (oxyethyl ene)
(oxypropyl g eXt ﬁ%g?ﬂ*r&grﬂﬁf&rﬁ%ﬂ Jl:.lrnggtal onal initiator or m xture of
initiators haV| ng an average of at |least two hydroxy groups 10 per

I I th tiLat
O yoerol} tr i met hyTBraeEEE: Eobaf et pARRioR S E P R B i el it cne
gl y;:ol E E@f ;r&mmfmsﬂibnmumnahgnt @b a pptynt' m)ei prieﬁnlrmedmdtabmxexmempoeituoatr(d) ?t
ent eeryt hii sucrose itol concentration
"ot he ol iReY ons BlRGlenrahy T BRRM st <) ae e PR aRRIRER | ar T oo
within w d@oh'ipﬂ‘i;lhg at Eﬁﬁt@ﬁﬂs{ Wctiid Seroite @béd af 4 ielel@GgnaMea by leks Gvandls weigh?,
preferably 45 15 t referabl fror%ﬁi) to, 60, r\éFi ght percent,
0

based on t RE'%EHE B?Sqde%(ﬂth%m? opYRt SF' (SR} ranstRr 29eWol yol used wil |

depend on the end use of the polyurethane foamto be produced. A m xture of

vari ous useful pol yrol s can be used, if desired. Any ethylenicalNy
unsat urat ed nmonomer f\mﬂrews%orfm%arm&h%aplwebe?'mm tf‘SlS’F‘?e‘"eea'HV%'OBe used in

t he CO@BOSchheﬂsé)J ;Srevadgrh\/ﬁ‘éiéﬂoganodstmfxmr@bfei gbiy&d at;s?eféﬁﬁeavstamnzémnoner .
Preferred vinyl nononers are styrene, acrylonitrile, methacrylonitrile and

net hyl net wampwa@@ atfeast pesfrep rasically palyvierizablermeppmes adres ragigalaplymerization
acryl oni trijifat anéorﬂb#wq ﬁﬁeaé?ﬁrfﬁﬁf acti(b frfid® el & Dbyl BYLANS oPfREs than 0.6
acrylonitrile 1's use e proportion o
weight percent based on the total monomer and a chain transfer agent, in a reaction zone
maintained at a temperature sufficient to initiate a free radical polymerization reaction,
30 preferably from 120°C to 140°C, inclusive, and under sufficient pressure to maintain only
liquid phases in the reaction zone, for a period of time sufficient to react a high proportion of
the at least one ethylenically unsaturated monomer, and recovering the resulting polymer

polyol.



styrene can vary from 80 to 20 wei ght percent and acrylonitrile can Zérﬂeﬁ[}é“ﬂz

*accordingly vary from80 25 to 20 wei ght percent of the mxture. A's

10 acryl oni t WO @0/PBI o in the nononmer m xture of from 80: 20 t PQAWRY15731
preferred, with the ratio of from 70:30 to 50: 50 being nost preferred. The
preformed stabilizers useful in the present invention are known in the art
and i ncl ude wi t houAnyknowapolgel hennge foestionalife df atleadidwe and aeneleculatiweightdred

e/ Epas! 0d1cpse o 480, BRI Rein 00D arlecf oo Riche Besd A0 rafM 2683RFE 6, anc
5, 364, 906 & Bytitoxkifiuzhizhr.in Parange2aid 380preefterused fprtaé prapachtishalbbblymer polgols

Gl T oon at O BafestthFEh e aioR ol S8 AP iR LR T s R AT Ko BP0 51

R~Si X4_5- oUs&ubpdliol&ndye) X)examplRCioSa8y pbB/bls] polyaydroryl cbetaRiny suhasstas e

i ndependent |y saturated or unsaturated hydrocar by| %rou,gs at |l east one R
aroup. bei nBORAVEPEH feminated PAhLEIaRS PRl PRV PO Ubghe R 20

| i ydr ocar bybly@t@Hpdroftirass. aTke picferfedpNdO%ns ts QH?ethQr pSyAE MokESIRferdtipthd
to 3 and p is an integer greater 5 than zero, with a polyether polyol

havi ng an BQ'&F@@EPWI"«%‘GP'gPe\ﬁePﬁI‘IIOWﬁth¥¥B@§§XW°We&ﬁGd%tWGNQ@_P(V_nunber
in the ranggcgbhdi itk or GRAGLihEARS halindy £ Rler&sh &k fddsFNo @oﬁégaxy'ydrgl S

are the reaction products of vinyltrinmethoxy silane, vinyltri ane
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varied within wide limts. Typically, the concentration can vary from50 to

90 wei ght percent The preformed stabilizers useful in the present invention are known in the art and
include without limitation those described in the references discussed herein. Preferred

30 preformed stabilizers include those discussed in PCT/EP95/04149; U.S. Patent No.

4,148,840 (Shah); and U.S. Patent No. 5,364,906 (Critchfield).

Particularly preferred preformed stabilizers are prepared using as precursor
stabilizers compounds obtained by reacting a silicon atom containing compound of formula



or even nore, preferably 60 to 70 wei ght percent, based on the total ffﬁhﬂl
to the reactor. A m xture of various useful pofyols can be used, i3 0
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per borlit ere desciibed in Byrapean Paptchie- % Bhilastene8h@bunds. Typi cal
exanpl es of such free radical initiators include, alkyl and aryl
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t han 50 wei ght percent, the nononer in an anount of from5 to 15 wei ght
percent and the free radical polynerization initiator in an anount of from

0.01 tg 2 wei ght pPeeGRRbIS uetMetHeIRhosRiEn Sdrdbédariag thd prefirngd eeibaRset t i on of
this invention. 30 The ‘process for preparing the preformed stabilizer is

simlar t EOMROSIPGEEWS invantigh arbedar XAERIR PYNEINeHRAIYRIS., POMRMIOEYHORIRINIG
range is 'Myééfeiré.idbﬂjhy%gylW&%héﬁa?%d’g%%&%@l@ﬁ@pb@nk@@olyﬁ?@(ioﬁf&ﬁﬁibéﬁgm, and

terrperat ure ran&s 'S rom 11 e m Xl ng condi t I ons use ar e
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r at i o$25sudyetagegnelaeularweightin grxcass ot 0. Prefardivdram 8,090, maee prefesakly frre added
oLt % 88 8y 65APh 1 Mgk 0080 it BRI LB O
should be a poly {oxyethylene) (oxypropylene) adduct of an alcohol selected from glyceroi,
trimethylolpropane, diethylene glycol, the isomers of butanetriol, pentanetriol and hexanetriol
and penteerythritol, sucrose and sorbitol. A mixture of polyols can be used, if desired. The
30 polyol concentration in the preformed stabilizer forming composition is not critical and can be
varied within wide limits. Typically, the concentration can vary from 50 to 90 weight percent
or even more, preferably 60 to 70 weight percent, based on the total feed to the reactor. A

mixture of various useful polyols can be used, if desired.



5 polyol conprises active peroxides. Such active peroxides incl ude? grpétlz
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pol yol form ng conposition of the present invention. Preferred chain
transfer agents include isopropanol, diethylam ne and n-dodecyl nercaptan.
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reactor, prefera / a continuous, back-m xed reactor. The Tnte
t enper at uraf a@fetmwﬁnqaéiwnsaturased: gﬁwlrn@r foeripalyal finatuding pergxides, peraonatesC t o
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physi cal plp prfa oé@ea1s ﬁ%”g (%rﬂ{ng m osntlon {s'hot critical and can be varied within wi e

20 limits. Typically, the concentration can vary from 0.01 to 2.0 weight percent or even more,

preferably 0.05 to 0.2 weight percent, based on the total feed to the reactor. The particular
free radical initiator concentration selected will usually be an optimum value considering all

“factors, including costs.

25 Typically, the polyol is used in an amount of from 50 to less than 80 weight
percent, the precursor stabilizer in an amount of from 10 to less than 50 weight percent, the
monomer in an amount of from 5 to 15 weight percent and the free radical polymerization
initiator in an amount of from 0.01 to 2 weight percent in the preformed stabilizer forming
composition of this invention.

30

The process for preparing the preformed stabilizer is similar to the process for
preparing the polymer polyol. The temperature range is not critical and may vary from 80°C
to 150°C. The preferred temperature range is from 110°C to 130°C. The mixing conditions
used are those obtained using a back mixed reactor. The reactors of this type keep the

35 reaction mixture relatively homogenous and so prevent localized high monomer to precursor
8



The pol yuret hane foans are prepared by reacting the pol yner polyol

+ conposition of the present invention with a pol yfunctional organi (:23 DEC 2007
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M xtures aqf ., on ers an re surfactants may al so
be used. é’fj'ef‘ﬁ aé‘cglfrqf‘alctf’gnaé)ye'igﬁyfﬂ ?’ﬁ%e%? ﬁ\ﬁq@aﬁ\%'@ﬁ% surfactants,

pref eragbl y t hose which are bl ock copol yners of a pol yS| I oxane and a

pol yoxyal kyl ene as des Known crosslinkers

Crlrl%gdanS Pat e b %'g
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skilled pe(;|eth | 10 )
ylamine and n-dodecyl mercaptan. More preferred chain transfer agents are
diethylamine and n-dodecyl mercaptan.
25
The polymer polyol forming composition is provided into the reactor, preferably a
continuous, stirred, back-mixed reactor. The internal temperature of the reactor is controlied
within a range of from 80°C to 150°C, preferably 120°C to 140°C. The contents of the
reactor are well mixed with the residence time of at least 5 minutes, preferably from 15 to 45

30 minutes.

The process of this invention advantageously results in low levels of reactor

fouling.
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pol yol 8 produced were stable conpositions. The pol ynmer polyol feed

conposi tions, preparak I [

shown in Table 1 be %chﬁgﬁ R%%@gr%%@% #%lb?{ 1pr88%>ég’(lf:(t:'% IR‘P%ftltoh?ém%d‘?y
PCT/ US98/ pelyudethane foam properties. These crosslinkers are used in amounts well known to skilled
Exanpl e1234567For mul ati on: CP- 4735part s50. 553. 253. 252. 652. 653. 252. 6CP- 3040pa
r t s0000006BFEMSr nedpar t s3. 83. 53. 54. 04. 03. 54. 0St abi | i zer Tri gonox

2700. 080. 10. 120. 080. 080Tri gonox 42S0000000. 15Vazo

67parts0. 40000. 0800S 25. 725,725, 725. 725. 725. artsl6. 417 117.1
17. 1179117, 117. 11 MB&P ﬁ’éé@ge\'ﬁ)m%@“ FEBatg RIS ANy N 9218 Bt pL

Condi t i onsdbiasd cori%ﬁﬁor@ﬂ?@%@@ﬁﬁﬁ&%ﬂﬂdﬁ@ﬁ&@&ﬁ%mmme fofims such as, for example,

t otal wt %11. 042, 842. 842. 840. 542, 842. 7f eedRat |

ACNY STY40/EDIES8RRS) Beianmete: oA e BP BoRESsagaNts. dves, pigments and filers can
SPear t s0.583%HedliR 4he BrbcBéofdhe PRsbAUAVention. These additives are used in amounts
ACNpartsl. 353. 082. 72. 522. 021. 92. 76Tot al

pol ymer wt el keowo ta skiBedtBeS0B%40. 4840. 3339. 29Pr oduct Pr oper t i p~s: Vi scosi t ycp
s58304,36042504800480043004460F| |terability:150- nesh%d0010010010010010010070
0- mesh%d00100100100100100100 15 2 3 D E C 2002 WD 00/ 00531 Table 1
(cont.) PCT/ US98/ Te#ellowing designations, symbols, terms and abbreviations are used in the
Exanpl eSQ%%%B%%@ on: CP-4735part s52. 5000CP- 3040part s047. 653. 141. 7Pr ef or
medpart s4 abi | i zer Tri gonox 121parts0. 15000Tri gonox

27parts00. 00. 200. 18AMENpar t s00. 5000Tr| gonox 42S0000Vazo
67parts00 rts25.629. 330. )
DVD. 7000. g:ggggg@rep Condi ti on § %ﬁh@%{aﬁa

t ot al wt %12. 7041. 942. 853. 8f eed : 8 I
STYpart s2. 592. 472. 744. 91Resi d PEeSY °‘,’$5 Ygila
pol ymer wt 989. 4938. 840. 3950. 25r emical ompanyun er'the trademark

duct Prol oerti es: Vi scosi tycps4788§%§8§£§8ﬁ |terability: 150- mesh%d0010010
01007Q0- neca@89100100100 16 isa @yddrike Cta2feODokd! REVMydfoxAGMIEI® 13771
EXAMPLES 12 TO 13 PREPARATI ON fhk raligeYeffSiol38Rand@AetageMolecutdrivasighf sfans wer e
produced by pouring foam for muk abo ans visbesiy at B5C diedPoeps, Haliame oo an

alumnum 16 liter (40x40x10 evhe DAW\GHEmib4CBenpERl dndistahetlademarkt enper at ure
of about 60 C using Admral hi gbnwm;}_sgpmmguri ng nmachi ne DHF | and Krauss

Maf f ei 16- UL- 2K Dupl ex. m xi h, and Iovvln rise
and curi négNelrﬁ@ f¥am denoul d tisr?esqxﬁ'gd gta%eﬂlgpgg %'196218'%9' er"n?f rel ease
agent (sold by Kluber AG was ardAverage Molarglag Weight o5 €0 Qyent . The pol yol

conponent /yaagyanat e conponent vihyl@iniaise SERS MatificdpRcdrsbAsEbiliZgt h t he

pol yol conponent and i socyanat grepargaitesidingts ExamMpeeatErtoak2aBoW1. 150 bars
pressure. Polyner Polyol used In the foamformil ation shown in Table 2

bel ow i s tHEOPeX §&8r pol yol pr &ﬂjfé“e‘?jrqdfi’aER%{ Fr&at'@“ KHigtof GoR@INiNgetFoam
formul ati ons and foam propert i BEYLROMIR® fimetyhhexancgie seld by Akzean phe seen
from Tabl e 2 bel ow, pol yur et haﬁ@em@alﬂf%d%#‘@ﬁ%ﬂ‘qﬂmmq% 428 using the

pol ymer potiphoRfioi he present js afree radical polymerization initiator containing tert
amyl peroxy 2 ethyl hexanoate sold by Akzo Chemie
under the trademark TRIGONOX 121

Trigonox 27 is a free radical polymerization initiator containing tert
butyl peroxy diethylacetate soid by Akzo Chemie under
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15 invention exhibit high | oad-bearing characteristics than those frZ? 200
Exanpl e 12 without any significant | oss in other physical characteri iQ:EsE.

- 17  z ~ oECY2JYPURAD 001 00531 Table 3 Fornul ation PCT/US98/13771
(pphp) Exanpl eExanpl e1213Copol yner poi yol fronl00- Exanpl e 9Copol yner Pol yol
from 100Exanpl e 10T 80/2041.941. 9] soc ' 10110Wat er

(total)3. 43.”2Tegostab BF 23701‘%6?’?@?&[?%&%'%@’% * 33LV ~/20. 150. 15St annous
oct oat e0. 28{xoA¥Ph si cal ro ertisad Brrsdobis(Z-ngthybuimenifie Psdhmdiistion

(kPa) 9. 310. 31 FD 25% ( N) 2642891 dzialgt¥hdds) 13323 6D Foht e M uFe 8Rd 8BAG

-)2.82.8 Si | trength (kPa 7226E| ongat i 0992104Tear. strength
grxlzrr)4724égaq158@?% 98/ 1%771( 18 g.gépgmeéé%g@% h geﬁ%mw%gr- S; . 1g A
iy Chemisgisuei ght

g . |

pol yner pol yol conposition V\k1|@ﬂ’°ﬁr§fn%%¥8w E

percent, based on total wei ght'NcaUmsesENG rademak St¥iat is equal to or
| ess than Niaxa-f57 Y~b~~) wher eis'agomhis-atiaeoioukes esision sif7obdsis@ar ri er pol yol

and "b" is the [(weight fracti@mefiylssshosiayfettd@ble @p@pplens diiosdnibe! ity

such that essentially 100% pasgRsystavaibie forh 2hidreShrbiie! ©6P. BAGer4Re t 0 | 00%
passes through a 700 nmesh screpiydpiprweed Abpo7a free radi cal pol ynmerization

of the conposition conprising:. &ﬁ‘)gt polyol; (b) a preforned stabilizer; -'
(c) at |eddEObne ethyl eni cal I'ylSiHelBeRIdMeE- nononer; "' ' (d) a free radical
pol ymer i zahb@feiyhi ti ator conprissi digonb sbmént@olalsygjo@ebw@ per oxi de, said

first active peroxide being prﬁgﬁf,g];atiioﬁ_ an anount of equal to or less than
0.6 wei ght percent, based on the total nononer; and, (e) a chain transfer
agent. 2. MPMol yner pol yol conisésdadesyl egicantad ned in claim 1, wherein the
free radigply pol ynerization ingtd@t&danbpr ther conprises an additional
acteeve peroxide initiator different fromthe first active peroxide
initiator HBhaving a hal f |iiB& Yrexmeturerphinehiranst2.6#uene st active
peroxi de. 3. A polymer pol yol @isepyrdiata isemas seldbnibg Qaw ehemigall, wherein

the free radical polynerizati ofompaRy andsr thelradestark ¥amnateeE8Gin azo

conpound. dyep pol ymer polyol eagpasii] ol 8t ALtV isGdyBhBlelgrofpsdl M 2 Of
claim 3, .ere'ln thedf;rSt aﬁtin"tﬁepeea[cﬁ& fxt ré%ﬁ/i&&aﬁméa ?F@f &i@éh?’” byl
initiator is selecte romthe : ~ : i et hy
acetate; tert-butyl peroctoat e?o rgﬁ}‘@gp@% ﬁtﬁ@?%ﬁg‘?’i@%‘%% I‘ftg:;ﬂ'retgpeﬁ?flt-butyI
peroxy 3, S, Strimethyl hexanoate] ‘tent-butyl peroxy bezoate; tert-butyl
peroxy pivaldte; tert-anyl per®s8tyrgheal ate; and tert-butyl peroxy 2 ethyl
hexanoate.CA&,Q 2 3 DE C 200 ymer pol yol conposition as clained

. : : 2002 A-ribnifid
inclaim %reWﬁ{e%'éia&ﬁf ,chain E@&%@&eegﬁaﬁm 5;3&9 ¥l a%rﬁi&ﬂ&@ﬁx%ﬁglep‘
process for the preparation of_1|g)f HBPokB Y‘@é(asg osItion iC as a

pol ymer content of 20 to 60 wei ght™ pércent, on total weight, a
Brookfield Viscosity that is equal to or less than (a e osy~b~~) where "a"
is the viscosity oPrdpeetiesaf thegrolymeénpolyohcampdsitionandtpo!ufatbanrghioafmsaivendn of

v ough o DaGEReLEARRle foifhned dratale bR CTRATRSR ehte e Sh S eer

produced by a free radical polynerization of the conposition: (a) a polyol;

1
t

(b) a pref errrﬁoq’v ?éfr%sjl lizer; is measured according to the 1SO 7231 test method (on
AMSCOR foam porosity instrument).
Density is measured according to the DIN 53420 test method.
CFD 40% (kPa) is Compression Force Deflection determined according
to DIN 53577.
IFD 25% (N) is Indentation Force Deflection 25% determined

according to ASTM D-3574, Test B1 and B2.
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(c) at least one ethylenically unsaturated nononer; (d) a free radlcaﬁ
pol ynmeri zation initiator conprising at least a first active perOX| E&WW
first active peroxide being present in an anount of equal to or less than
0.5 wei ght percent, based on the total nononer content, and, (e) a chain
transfer agent; in a reaction zone maintained at a tenperature sufficient
toinitiate a free radical polynerization, under sufficient pressure to
maintain only liquid phases in the reaction zone, for period of tine
sufficient to react essentially at |east major portion of the at |east one
et hyl eni cal | y unsaturated nonomer and recovering the polyner polyol. 7. A
process according to claim6, wherein the reaction zone is maintained at

t he tenper at wpetosf (Nf r om 120C t B idéiationdForod DxAEGHOS 40% B&tedriiedt he preparati on
of a pol yuret hane foam wher ei nad¢cheiing 16 ASTM PeB5pa ITeste1 gpaBgol , a pol yur et hane

catal yst, aneai@anpg POl Vi SOCY Aisfieidh e b ARS =2 e fhfdoovi Ny agent,
characterized in that the pol yH&Erdﬁuﬁté’RﬁTl\ﬁB@SH Sest R Mgg_r pol yol as
0

clainmed in any one of clains . A polyurethane am prepared froma

conposi tion gﬁ med in cl al m 8 - 0 % A pol yur et hane

f (‘5?36;% | Ilnd ta Force.Defl ﬁo étg‘ ﬁ% f

o ey o PPl W R A Y ey s

% A3% A Af . AFRnsite @Vt AP, Af Fi¢ detqumed 'Aawdaw@]wlem@ -8574.

EQ | {} xsni d_ghraliepgsal cal ca] cplswBahirsdh sabrRhéAdihNsT® s-8dmat&p] cal cal ca] ca

Lo Ltk ) ol ol ol
- % rE; eb ed i cor A

Kra*-ﬂ#b] Ca}#ig}#;g!’mmmwhc"ﬂ gg] gg] ég}lwpebﬂnda (grgmac] ewadilytifjocnp oaf] ca] cal] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]JY:‘ﬁ?'@'ﬁ &]@@P phrRRmeRsRiyol Vi typ) )

A\ kx> X o:o-LB...*/}/0ML2} xBHISP v '%98 Oea ok €6} %Q?Q:%)]t‘ca] ca]calcalc

\a\]ﬁgoa/(]yga] gg]ng]gga] ca] ca] ca] ca] c@’h"a o o ate Wﬁdﬁ mn Q&ﬁd %@QZ$202’7222C{33

. (<u<<<<===. >}xsnhc"Y] ca] ca] ¢ o?r (?, (§ §§t ft rEe ] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] dgRbS scr XBBBUDD! FFFy G~
GGGGGVHI f1 J. KKKK; mesh screen has a square mesh with average mesh
LL| wr ngb] X] ca] ca] cal] ca] ca] ca] egdnialof fdsombrerd aralicaistabealgelrasd cal cal cal ca]
ca] ca] ca] ca] ca] ca] cal)] ca] ca] cabqajecraédnvcideXPRQAB0-RidEREGEN) id rhadd JUMVVWY XXXXY
YYY} xsni d_Z] ] ca] ca] ca] ca] ca] cajittai Dattic tfiloedasa] el sotplozieea bsmilhedpca) ca] cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] cahonihd absr@rAYBOMmickdnp| TiA akouny gisampl)  H aabhbb
cPcd] dd} xsni d_Z] ] ca] ca] ca] ca] ca/]\@aﬁﬁa?ﬁ:ta]oé apered %‘tﬁ BPe&gesandsa) ca) cal ca] ¢
a] ca] ca] ca] caJca] c is reported as percen a value of 100 percent lndlcates
a] ca] ca] ca] ca] ca] ca] ca! ddeeeeeli§sy§uteMeight PYREN RFAMIFLER e STSFV] g{ x{} xsni d
_Y]]c”a] ca] cakeninca] cal cal ca] calmszbarad csrjgarosfieid visednosadrcspjndie] ca) ca] cal cal ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca! x#{V¥T3 bbeepa2, in accordance with ASTM D-4878-93.

6=zupkf a\ Vni d_YU] ca] ca] ca] ca] ca] ca] ca U c”a]calca
Ul c”a] ca] c™a] cal] cak Q/\{oc*a ca] ca] caj ca%ca] cal ca] ca] ca] ca] ca] ca] ca] ca] c*a
=JU| cer " 4AEHNVBBHL Ui Abaiolawiloesampiesire gvenojisaie e fventiop aod suif edibeau ca] ca]
ca) ¢ a] cakcainetméedbsimilirpalic atyoedyc Unleesdifteddtberbise aallghas ajdpatcertajesare
AU BA 9| }wr rmb] Sni c‘a] ca] caU] ca] ca]ca] caUl ca] ca]ca]ca] c(a]ca]ca]ca]ca]ca]c
a) ca] ca] ca] cﬁ']’ca cae}%a] ca] ca]ca]ca]ca]ca]calU calca )bi K-109%&' ()-F109& () -
109%&' ()-:10%& ()-$LI0YR ()-f9l09% ()-&10%& ()-QG[5i K-F3"10%& ()-1s109%& () -
| 109&' ()- %A0%&' ()-FY! 109%&' () - Flotygx,( p,_lgga#-ﬂ@q/& (0)- 5’>} rreF F3"109%&' F&
109%&' () - F¥%s! 109&' () - $! 109& ! Q NOX ()-m F

a’> F3" 109 X19409&' () - ZA0etrE9 S BoRLYL LN O 109%& () - Y(!10%& (
) ENCR@IbCFS 10%smlO%& ()-'10% & () - 10 10

10<10%& ()-"910% ( )I'hé polyn?g{%olglgl o} t{'\g gresEgmg:%%en%Qr?/\éNgs p;rgp/éiré% lfe}ngza COAYP\&L% (0)-

polymerization system, using a tank reactor fitted with baffles and impeller. In the Examples,

the polymer polyol composition feed components were pumped into the reactor continuously
after going through an in line mixer to assure complete mixing of the feed components
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10% & ()-3"10% & ()-L10% & ()-$10% & () - 3Z[ aBbCF3" 1094 -

10% & ()-ySG' 10% & ()-y%0% & ()- @ 10% & ()-! (v,  109%& ()-zf, 109 & ¢ DEAAer
.3" 1094 #10% &WO 00/08§31) 9409 () - z! Xyy) 9%40% t & () - 2’ PCT/US98/13771
10% & () - $#10% & ()-zff#9%40% & ()-T bcddE:/ 10t 10t ;

t10% & ()-37!10% & ()-y53"10% & ()-L 410% & ()-210% & () -

1@0% & ()b@fetegpnﬂlngltoelreaomro% He&opnjents of the reactor were well mixed. The internal

S0 ) R 1 g AR SMAERE S o

bdE7/ the reactor and into a second unagltated reactor also controlled within 1°C. The product

Tot1+1 s100En oVastoNtheatn 7l e paoard bR coriphadely Bridab 4 0ack dhdsetsd Bliatsr.

2a?1/ ’QOJmhFE@&é&%&d}&téd 19 SRBARUE g Hedaioh)oobbisk. (Tnerude polymer
"109& () - @ Y4,0%&

109 () -1 9RDY P(‘)d'-!(cltmgfé%t")%d ‘hf?Bﬁ&a(Cf’meitﬁ“}ka gpliectign yespgly Fyercqpt by peighiery

10JJ! Slocy&pélg/mépi%&hé bo!z ol(was dét8fHfihéa from analysis of the amount of unreacted
@10% () - 22940%& #$6 @EH  101J1 ' 109%&' ()- $10%&' () -f #z#109%&' () -

"10%& () - mmmz%grewg indheorde Progiicie e Cﬂmpmqua@fa%msvppe@%emove

109%& LA * GLOY&! F 109 ()-4 s4
1 mlO((’/g&() e(%%%efoﬁt}ésﬁb ()-y 0- ) ()-4" CCCCO) T

All the polymer polyols produced were stable compositions. The polymer polyol
feed compositions, preparation conditions and polymer polyol properties are shown in Table

1 below.
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10 10 10! 6$109%& ()-!; 6$10% ()-3"109& ()-))h)) *\**dErs4 1° nTLOsle‘%h&m-
10% & ()- 10% & ()-L!10% & ()-10% & ()-5$510% & ()-**>+, X, , - aBr S4 1 !
.1 nfs$10% & Wwp-o@issD% & () - PCT/US98/13771
10% & ()-!(109%& ()-f $10% & ()-10% & ()--:---B...dEr4

1° nB&10% & ()-$! 10% & ()-f SH#10% & ()-!!10% & () - &@

10% & ()-S10% & ()-.*/}/ OML2222dE: / 10tTabds1; s10% & () -

4#10% & ()| Sy

10% & () - & FIHOPIE () - 228402722723k Y: |~ 2 3 4 5 6 7
10t f #109%& p;omw ®on, - LU C)-5$910° T)-& O%& (V- (TIPY& CJF

10t G333Wh5p tSs %L0%& () - @O ()-y@1D%& ()} , #10%& () -

L$109%& () - kCPL‘W@é%&'() 2 PBGYSSIRIE /531Z)t 5002%) (528 | 526 | 53.2 | 526

"109& ()-g o ()- @ 10 Ol 109 |) - 100 ) - - dE:

10t f S2nt 10%’( 109 () B 100&'( @#1 ‘S s*g/aoo/&'d(j) ) &10pe Q) -
(<u<<<<<<<aeremmearm0fy&' (hpeststlooas( )| F350 oas [ Teo ian |56 Te%
10y8" 109! [ $tebliz@%& () - 3100 |() - <==. >>2dEbC 10} " 1po& ()} z@$1bo& ()
"100& ()- B"10%& ()-ysLidue ()F 109} () - >aa@AsBdEDC

Trigonox 27 0 0.08 0.1 0.12 0.08 0.08 0
Trigonox 42S 0 0 0 0 0 0 0.15
Vazo 67 pars 0.4 0 0 0 0.08 0 0
- STY parts | 24.6 25.7 25.7 25.7 25.7 25.7 25.7
- CAN parts | 16.4 17.1 17.1 17.1 17.1 17.1 17.1
IPA parts | 4.3 0 0 2 0 0 0
NDM 0 0.45 0.40 0.45 0.45 0.45 0.50

Prep. Conditions:

React. Temp. °C 125 130 130 130 130 130 130
Monomer in total wt% | 41.0 | 42.8 428 | 428 | 405 | 42.8 42.7
feed
Ratio ACN/STY 40/60 | 40/60 | 40/60 | 40/60 | 40/60 | 40/60 | 40/60
Residual STY parts | 0.98 2.63 2.73 2.73 1.84 2.25 3
Residual ACN parts | 1.35 3.08 2.7 2.52 2.02 1.9 2.76
Total polymer wt% | 41.50 | 39.34 | 39.55 | 39.64 | 40.48 | 40.33 | 39.29
Product
Properties:
Viscosity cps 5830 | 4060 ) 4250 | 4800 | 4800 | 4300 | 4460
Filterability:
150-mesh % 100 100 100 100 100 100 100
700-mesh % 100 100 100 100 100 100 100
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10t 3S#109%& ()-s YA0%& ()-3! 109%& ()-y&@10%& () -

@.0% ()-110% () - BXBBBUDD! FAEbC

23 DEC 2002

10t F, @109 WO 0008BE () - 3$#10%& () - z#" 109 () - 310%& () - 35’ 10P&r(Up98/FFFy G G

| G G-GxmbC 10t Z10% ()- 10 10 10;

S109& ()- Y@" 10%& () - yF3#10%& () - @YA0%& () - GGGVHI f | JaBnbC 10t 3
#1098 ()-f $10%& ()-F "10%& ()-zFl "10%& ()-10%& ()-'!9$ 10%& ()--J.KKK;

LLMaBbC 10t Y- #10%&: () -y MB10%& () - FROUK {

10%& () - MOCBOOPPQaBnbC

Jooh®) 10% ()-!N's' 10%: () -

10t 310%& () -, S210%&[ Exathpiét109& () | z* g#[LO% (] - Yo 10P&10) - @;?,O/IPO/&' ()- QQRqR
rRsRt RRRUV7 10t f: ! 1048 L O%R (b 10110
10! @Y4.0%&' () - S8! 10 1098} () - yRRSgSS| TTdEuUlM7 10tf:! 3" 1pu& () -
"10%& ()-ySS 109%& () cp.4p8 () - 31 OO ()50 £ 1p%& () } T*4UU 2LV7
10t 3#10%&' ()-! 9" 104kk& ()-! L- &10% () -B9I3"10p& () - PAOYR | ) - 3&F109%& () - WN
XXXXYaBuV7 10t $Y10%'QP-3¢MYE’ () - FEPRADPR' Q) - B#HN6R| (53-8 i'4i0P&] () -! 1 LY40%
& ()-zYYYYCZZV] dEu
10t F/ @109%& () - gF- g;%gg}-,low P38 108 () - B'1ope®l) - Fo@Piobe ()-yVib[]
[[[[[[xnbC 10t"' F1O%(5 - 10 10;
s109&' ()- Y610%&' () - | THgedox 1212z 109kbéns | [0.05\] ' JEnpC dotploo& |) -
"109%& ()- 3"10%& (){MLOY& (); 9$10%: () - ymliov&] (-~ 1] 122D
10t LY4.0%&’ () - 3" 10%& ()“9°9/&’é%7& ()-1)9/%}5( ; ‘910 e&b(oj- \P-20 g"g%ﬁ)
#109%& ()-D___H aabaBmMBNOt Y3109 [ partslpY&0 ()| 30.50% (9-9P ©
Y4094 ()-3" I 10%& () {Lf &nvA0%8 S & () | bhbbl cPed] HdEHC
10t 2$10%& () - F. " 1094 T(PO0X4A00& () - *1pog® ()} F(Y 10p& Q) -B 'O 1 1po () -] ddde
eet®e} oaS4 10° 10% W& dzh67 parts | © 0 0 0

STY parts | 25.6 | 29.3 | 30.3 | 36.3

ACN parts | 17.1 | 126 | 129 | 175

IPA parts 0 2.07 0 0

NDM 0.70 0 0.35 | 0.35

Prep. Conditions:

React. Temp. °C 130 | 125 | 130 | 130

Monomer in total wtte | 4270 | 41.9 42.8 53.8

feed

Ratio ACN/STY 40/60 | 30/70 | 30/70 | 30770

Residual STY parts | 2.59 2.47 2.74 491

Residual ACN parts | 2.72 1.04 1.38 2.25

Total polymer wit% | 39.49 | 38.8 | 40.39 | 50.25

Product

Pro ies:

Viscosity cps 4700 | 4300 | 2830 | 5450

Filterability:

150-mesh % 100 | 100 | 100 | 100
700-mesh % 100 | 100 | 100 | 100
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10u(u( 10u(u( 10u(u(!08%$10%u(u(& ()-'18%$10%&' ()-6 DEC 2007
109%& () - Y310%& () - eeeggSggdEasSs 10' 10 S#10% h& ()-1 10% h& () - GLO
. h& () - #10% HEOOPO§3B10% h& () - S10% h&' ()-ggh7i:iiiaBaS4 10' 3LACPASEIEIHY10%
h& ()-"10% h& ()- &#10% h& ()-fs10% h& ()-!110%h h& ()-iiiiijjjqY?4

10' 3L! 10% h& ()-TX 03L! 10% h& ()-TO3L! 10% h& ()-TX 3L! 10% h& ()- T3L!
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Table 3

Formulation (pphp) Example | Example
12 13

Copolymer polyol from 100 -
Example 9
Copolymer Polyol from - 100
Example 10
T 80/20 41.9 41.9
Isocyanate index 110 110
Water (total) 3.4 3.4
Tegostab BF 2370 1.0 1.0
Niax A-1/ Dabco 33LV Y2 0.15 0.15
Stannous octoate 0.20 0.20
Physical properties
Density (kg/m®) 26.5 25.9
CFD 40% (kPa) 9.3 10.3
IFD 25% (N) 264 289
IFD 40% (N) 332 365
IFD 65% (N) 728 813
SAG (-) 2.8 2.8
Tensile strength (kPa) 217 226
Elongation (%) 92 104
Tear strength (N/m) 472 460
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What is claimed is:

O%0r 107

Yo
% %

1. A polymer polyol composition which has a polymer content of 20 to 60 weight percent,

based on total weight, a Brookfield Viscosity that is equal to or less than (a l©0N®y \where "a"

is the viscosity of the carrier polyol and "b" is the [(weight fraction of solids)(100)] and product

stability such that essentially 100% passes through a 150 mesh screen and up to 100%

passes

through a 700 mesh screen produced by a free radical polymerization of the composition

comprising:
(a) polyol;
(b) a preformed stabilizer;

- (c) at least one ethylenically unsaturated monomer;

- @ a free radical polymerization initiator comprising at least a first active peroxide,

said first active peroxide being present in an amount of equal to or less than 0.6 weight percent,

based on the total monomer; and,

(e) a chain transfer agent.

2. A polymer polyol composition as claimed in claim 1, wherein the free

radical

polymerization initiator further comprises an additional active peroxide initiator different from

the first active peroxide initiator and having a half life greater than that of the first active

peroxide.

3. A polymer polyol composition as claimed in claim 1, wherein the free radical
polymerization initiator further comprises an azo compound.

4. A polymer polyol composition as claimed in claim 1, claim 2 or claim 3, wherein the first

active peroxide free radical polymerization initiator is selected from the group consisting
butylperoxy diethyl acetate; tert-butyl peroctoate; tert-butyl peroxy isobutyrate; tert-butyl
3,5,5trimethyl hexanoate; tert-butyl peroxy bezoate; tert-butyl peroxy pivalate; tert-amyl

pivalate; and tert-butyl peroxy 2 ethyl hexanoate.
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