f(gBej’ti%Tj $"- C ~ r:~ *P¥E166* - 1 - 30.08.2002 POLYPI ER POLYOL AND FLAME
RETARDANT POLYURETHANE RESI N AND FOAM PREPARED THEREFROM Backgr ound of the
Invention 1. Fiel HMWI“HM"M@MEMI on The present invention relates to

pol ymer polyol, a rdant polyyrethane resin ar@-98.2682r et ar dant
pol yur et hane foam which are prepared fromthe same. Polyner polyol of the

| nvent1on. | BopyERBLYBERADY FEAE' REPRbIG! pORYURERAR"RESINPKAP PORY PREPARED

pol ymeri zing the specific vinyl nononmers in polyol to disperse mcro
particles ofpygdgrogsul ting vinyl polyner in the polyol, and is very useful
for flame retadant polyurethane resin and foam . 2. Prior Art of the

I nvention Pol yol which is obt @gaerekdayd T Yh&Nngemtdost Yrene, aerylonitrile
or other vinyl nmononers in the polyol and contains di spersed pol yner

m eroparti cliesrikkdd dreehe dangetibhonal |y cal | ed pol ymer pol yol, polyner

di spersed polyol or graft copolyner in polyol (hereinafter referred to as
pol ynmer di sper Sthd preisgnt )insent ilbasrdlates doepo liyoer mpodydr, aand flade pekandaat hane
f oam and pol yuret hane el astoner. Particularly when pol ynmer dispersed pol yol
is used forpplyrathang resdni and fpame petandant podxwethanec£oan yhich asei ncrease
in open cell content and inprovenent in indentation hardness can be

obt ai ned onPreépareddifopathe settn As to the preparation method of flane

retardant pol yurethane) it has been conventionally known tqQ di sperse
mel am ne in polfPdYmersPlyol gk thet Hivaakkonois taeBafd eeRodyperc ip RUYPhy | )

phosphate) trijs( hl or opr opyl ) phosphat e and ot her hal ogen cont aj ni ng
Flane ret ar BN b dgcorepared; hy: pElyneri aine o e sagndf to.vipyianpROnesSAtn | o

probl ems, for, exappl.e roperties qQf polyuyrethane.lower.remarkably

el am ne. habe1s01 88 o3tetlsBPRLdna Cear Vo PR3 K\ A Bt HCH L BELAR I y i 1

pol yol conmp g, L Vv i P& di e

cont ai ni ng ﬁﬁ %g’gwgt’agnddz;ﬁ? S é(;l‘yugg‘ﬁ]ftl ég{;qrngF !limrf 3%@?%@@?’?2%%31’%"&2? %%ﬁ] g'r]d
generate hafggen containing gas and other hazardous materials in case of
conmbustion and is unfavorable in view of environnental protection. On the
ot her hand, gcqipigrtar@nsd tRe! MvBhtiyal Yol has a problemof no effect on flane
retardance of pol yurethane) rather inpairing flane retardanee of

pol yurethane. Agljsl RRIahTRE dhitapRdds By podbwetizihg Gyt bidrylsiittecte on f 1 ame
ret ardance of pol yurethane, Japanese Patent Publication 2527006 has

di scl osed potherevimilsparomeds ol yiod pobycdi andl contaiins phirsperspdapalywgre
condensate base resin mcro particles, or other polyner dispersed polyol is
al so known microeactichésddsblyeapotgnvent xnayly cadlesyeol yentpol e hg pabymerer i n
pol yol . However, according to the trace exam nation by the inventors of the
i nvention, €@hwrezsefbRghieolconEnas hireoppher, by ipalyalc (bengdpafter ceeferaedtaed in
polyol lead to inpairing of polyurethane properties such as_hum d aged
conpr essi on®$ ORI ALSHeraed é’%%‘"du#%qa)ihlaﬁttgﬁegf“?&l r BFepanation B'S\rti cul ar.
Pol ymer di sgeﬁrsedﬂﬁﬁl gé)l pr epar Fd froma altogen cont ai ni ng nononer is

envi r onment BRI ARG Sfoap and palyuretbane glas Q€5 ogen. On the ot her hand,

Japanese Lai d- Paen BAAY \RHpE bt R oRsed p3RluT° RS 18R 8P AAbhPihgP" 005

of a polynmer-p 0S| onprisrng c uctin _

copol yer ! 281dyaB1 0 oofYifrethadP'eBaf,OUPAUISSsRA! BE liErdas8 MR opul Enir! ! e and

met hacryl onitri one or nore conpounds sel ected from acrylam de and
met haer yl amygiften 8Nd2i draPenet! PN iRGARAE Ford haPatleky’ @inNed dbBYindd! &Y thBe
sanme. The patent has taught that viscosity of polyner dispersed polyol can
be reduced pasugo@ed yo@s.i zati on of (meth) acrylonitrile and (neth)

acryl am de. t 30.08.2002 - 3 Further) USP4503207 and 4555527 have

di scl osed a pr aparcathemprepacaden afethad witef | ate sptasdah tppd yote thanpy iiti has
conducting radical polynerization of aerylam de or nethacrylam de in polyol
in the preskeefecoivenhianaliydknosh \iol disperseg) melpoingndy Polysleas & Bbdmecar bon
doubl e bond, that is) a so-called dispersion stabilizer, and pol yurethane

f oam and el B&ke5ARIt 8htW Addl tyis (&ichiorosshglinBhosphats BBkSdmt 5- have taught
that th | di d | yol t ai b i , | am de ip th

b esence b ctionpeiaeyEF ohoSeltel Sk p Pt RF el ctpieREyBE [ 1B tardpnes®

di i f | L1 Gl es. .. It h f d at
211"on the 11 angrevaFL A G PEceR Hghd (ARaRERTS RRLE o AONIERY. (8™ °
pol yur et hang,anbg %g@amag% 68 gsérﬁqebvowfeberémavmqgr hellainkCifg@l ed t hat

pol yner di spersed polyol prepafed by dispersing the above polyacryl am de or

a polynmer obtained from (neth)acryl am de and (neth)acryl Qi

can al so exert flanme retardance to sone extent in sone eﬂ%ml“mm ,
atly i irs

durability, hum d aged conpression set in particular. Further%?lze) t he

resi n conponent -obtai ned by m xi ng pol yner dispersed polyol, water as a

o o " o, o o o o, o

'm!rol yol
pol yur et hane prepared from such pol yner di spersed pol yol "gre npa



w}li chr%as effect as a raw material of flame retardant pol yurethane having
excel l ent hum d aged conpression set and other durability) the preparation
process of the sane) and flanme retardant pol yurethane resin and fl ane
retardant pol yurethane foam which are prepared fromthe sad¥b08mmZher
object of the invention is to provide polyurethane foam which passes FWSS

302) has sehhridly b SHispar ProAPSELD 11 €y 26 41980 Rmpadedlwith a 30. 08. 2002
with JIS D-1201) a test nethod of conbustion quality of organic materials

For aut onmobicbsvdniti eid10ps)ymaasdidpePseddsdl yondaaledenl Bowtaiiige £ Bawé 2 humi d
aged conpression set of 20 % or |ess; and pol yurethane resin which has an
oxygen i ndexetdrdaftocansy @oggihga it wuitomobd bel apphivatson @r gaierafe halSpenr

| ess. Summary of the Invention As a result of an intensive investigation in
order to achomtedniige gaboand othjeechsldartitwes paterdnis iinveadeoos coames tfionirahda
novel polyner dispersed polyol containing dispersion of a vinyl polyner

m cro parti éfeunfavenaylecin voerpofienvdnonmentale ppoteedion.Thus, the present
invention has been conpleted. That is, the aspect of the present invention
is: 1. Polymer 08 §heos pandsolconsitionad ROLYPEr olyedk hagis peelden ¢h ngol yol )
t he vinyl pol -rrerwgreﬁared fromvinyl nmononer conpri si,ng 5 to 80 wt % of
acryl am de Ef%%ﬁu flage r“éb‘?@é‘@ﬁ?éﬁyB‘}/lyt“ﬁ%”\aBFmﬂaéh?‘l)‘!“ Hi sl erRZR (1)
wherein R, F%d%nd R are a drogen atom or hydrocarbon group having 1 to
10 carbon af®tArdageq gf RPIXIBEYIANG e or nore mononer (B) sel ected from

i th can ngoﬁ‘gﬁ%ﬁtﬁﬁﬁﬁr’?ﬁp{"i&% bl Bop et E205%he ), B Wi T oo mr (O
ot o ng Rl Chr AT RR Ouapddle Yathnd, Blol fosd i DHbraRTEE"

C"'X=CR~CO'\'R§&c(l%§ed"gﬁiﬁﬁe'?' ﬁs?ge%ecf"bg}] 18b6tadnBy %gﬂfg@eﬁ%gﬁ‘t ﬁl;deﬂgﬁé ocar bon

group having 1 to 10 carbon atons not sinu us dr ogen

atom and s@irlieR9d 860 ba O FBE S mPerP phetie@edt YrodtheRSolyhdd dPSeraBd - 2.
Pol ymer di spersed pol yol according to the above 1 wherein the aerylam de

conpound (Apolys 100 adko RO AONHE WAYSi real BE pelyrerdFing 4 -halbgen r 30. 08. 2002
- 5 acrylam de and net hacryl am de) and an acryl am de derivative

r epr esent ededntati hingf aomamea i pobyudve. 3. Pol yner di spersed pol yol according
to the above 2 wherein the aerylam de derivative is one or nore conpounds
sel ect ed from theevgrougecondisigs o riheotrade Nexamima tiph deyr yharindentors of the

N, N- di net hyl am nonet hyl acryl am de N, N- di net hyl am nopr opyl aeryl am de,

N-i sopr opy| Hsept 9. déhe mldehyidet egndgpsatieabasgeresia micro particles dispersed

N, N- di et hy| net hacr){l oyl am de. 4. Pola/rrer di sgeer sed pol yol according to the
above 1 wheliPRlytelordnfp ifR3dhENe PE)PolKynathaae PEPRATHRS iSyahias Mg t he
above (A) and

consi sti ngd?'ﬁe.d( ?Aqd?sgﬁ%ﬁ%ﬁg;& \%?g%%%ﬁgﬁgéﬁi% ?g ‘;frﬁg?éhpr?e)%‘ghgﬁd
g
tho. for mui s8] REeRf by fodiggdfal L RrfloRablE i cof presthBE B o\ O

R' and R~ agfopen.al kyl group having 1 to 20 carbon atoms) R12 is an

al kyl ene group having 1 to 6 carbon atons) R1' and R1l' are a hydrogen atom
or al kyl groupohaghengthkert Barfd, C3dganes@Laid-0ponl FatenGHO S51+n8388NRaRIS| y a
hydrogen atom and ( v ) acrylic ester or nethacrylic ester except the
conpounds rdiscéssail @cprepatdid ohoprackss of 39 pabgnerSpolynl ¢wmpysiioni spersed

pol yol according to the above 1 wherein the vinyl nmonomer (C) which is
copol yner i zeampei singhcardgc bingy eadikpl acopo | wlerzattian o Bne @ro@ret sompousds
aromatic vinyl nononer. 6. Polyner dispersed polyol according to the above
1) wher ei n seleéctghfromarpykanitc)lenand methacepbanignike ¥hth en¢iorhmetnee above
(A) and (B)

compounds selected from acrylamide and methacrylamide, and a
preparation process of polyurethane by using the same. The patent has
taught” that viscosity of polymer dispersed polyol can be reduced by

copolymerization of (meth) acrylonitrile and (meth) acrylamide.



1 4
f' -6 30.0~.a002 contains 5 to 80 wt% of the aromatic vinyl nononer, and
conpri ses a conpound represented by the above fornulas (3) to (5) and one
or nore conpounds sel ected fromthe group consisting of ac?cy.loigc_: Seter or
nmet hacrylic ester except the conpounds represented by the fornulas (3) and
(5), and the total anmpunt of the conmpound except the aromatic vinyl nononer
in (C and one BEurther.e USP430300T andBl5556Rdacd disolosedry Ippepdraitien pndeess
met hacrylonitrile is from15 to 90 ww% 7. Polynmer dispersed pol yol
accordi ng t oft hel ymeowH spersed6patyel ecompr hei ngr comaduc ting radicabnoner i s
styrene. 8. Pol yner dispersed polyol according to the above 4 or 8 wherein
t he conpoundgor pperdgatiosdohHacrikanide mn metf@cry kamdde ior polyoé idotpounds
sel ected fromnethyl nethacrylate and butyl acrylate. 9. Polyner dispersed
pol yol accodesenaeoof Hatendnd rplypl chanibg & Rolymer kaabyeicarben-earimn
met hacrylic ester conpound except the conpound represented by the fornul as
(3) and (5) dodbbmdopd, thak isenhSonek! Led) HisPersionotabhbizer o @fdconsi sti ng of

?r%tyﬁiaﬁ'y: at eo10e PR 48 9&3@%&&2&:%‘3?5&%%%?@'3 Eﬁe"%ﬁnﬁe@é@%’a sherein
_ By A d _ _ abBBeL uher
cont ai nd | 638 CPRGE e dekdtl by OB eTRAsE Fastorkhd hebiei. BRERIFeA Yy, BRthe D)
monomer o (kg aulie i sERMAERCETAER pRoM SR, SRadinhedl fafiRaRle 710, 56

to 95 wt % Jv%scfs‘i'tl(’g‘f wﬁ%ﬁﬂ??ﬂs?@r} ﬁ;??‘@@gf 'a\'EI‘MG% 185! NEoRARNE 1fq WHET €1 N

t he vinyl nononer S cop the ‘above’ (A) and (B)

contains 0 l4asbitiblHas hebh b RindShY a8 1%n A6 f1Bfe GRTMUARE dreBECENERI DY
the formulas (3) to (5), and an acryl ester or nethacryl ester conpound

except the @ampmndisRpPeespolesl bur tpseyidthbh@s (3) and (5), and the total
anount of the conpound represented by the fornmulas (3) and (5), )y o~
30. 08. 2002 andTise eaamiat emt eonductedtiyakld iaséctorsdmsorevdabed ¢hat tpobymer
conmpound represented by the formulas (3) and (5)) and) one or nore nononer
(B) sel ect ediikpersedepollyohipreparedahyl dispérsing| Ui abavieepdlya¢rydamRie oo &5 w %
12. Pol ymer di spersed pol yol according to the above 1 wherein the acry

| ami de conpeohymgrApbtaineddron (meth)aarypaidgsande (wethdgeryl om tirhbe gnopplyol
consi sting of acrylam de and nethacrylam de) and a vinyl nononer (C)
contains 1 tcencolset ekest Elameoretgpdanceohd FORECXIeRt dBetimedcanest hdlopeyetul as

(3)) (4) and SS) and 0 to 5 wt% of styrene, anpd the total anmount of the
conmpounds ( GPlEIREipEne RECRASER [P Y B m@BrfBéBﬁ'ifeFe%"rlé(%rﬁréﬂtlﬁy t he

and ot nacr o PR LPRE R e G ROREss il s8f e lRE: S0 ol yoi
et hacr i 13 5Pl |
m xture cont A MerRony the HERh GEHpMent hufEThoS b ixIne pRTA o FpRPRATT
| ected f ot b | 1idd ' C
ohi ch 15 copol oy OB & A pRETACAT RALY b SR A ol vol

accor di ng t ol ffreRME plepdPat fdn hh S exiPenedly %cﬁarasfdr%&é”s@a@ifli‘@ ereqi FEY €
pol yol s sel ected from pol yoxyal kyl ene pol yol) pol yester pol yol and

pol yester eterpriackysil Bsplinatwn avetags thenes jeenalfi the phesentoirfveatibn

hydr oxyl value of 10 to 600 ngl (OH g. I5. Flanme retardant pol yurethane
resin obt ai eadndty beestthimgl.an acti ve hydrogen conpound wi th pol yi socyanate
wherein the active hydrogen conpound is pol yner dispersed polyol according
to one of the akhevebiectoofl4he lidvert ioneis doapeiyide ol yuared Hipeesedb Ral st ai ned
by reacting an active hydrogen conpound wi th polyisocyanate in the presence
of a catal yshictedpp ef£got Asor rawgndtegiphplaflare (gterdint polyusethale hydrogen

conmpound i s pol|ynmer dispersed,. polyol according.to one of .the apove,l to |4.
Pol ymer di spa¥ eb?)‘ﬂ)}&ﬁt dwmfﬁé‘gﬁae%"é‘ﬁfeﬁsd% to?f‘dcaﬁheﬁrg‘wa&?‘rté'siﬁhe tl ~1
- 8 - 30.08.2002 conmponent haying excel | ent,. st or L]t and .

pol yur et han@rf%asriarrg”g'ﬁ@rﬂ%qsﬁu? ttltu‘gnﬁg(mf%a%%p%}aap"} rg%?%ﬁ?hg“{égﬁwgcg Hdnent
are flame r r e i u i Lty ' rd.at | of
e 11 ae, ¢ harfiahh GG SIRhYGRkbnd VA ok, o pRbdaRdl PR3IURL L

pol ymer pol yol awfaitkér iob jOR! 8F NG PyvenetonTBEi & BBoﬁd@D‘{&WethEné’Q’loX@l and
has di spersed polyner particles in the polyol) and (2). polyner polyol which
i S obt ai nedwhychp @hysesr FRYSE) 3a2,Mbasnexl £ +extangdilsyeng podgeety timaacdaldynte
isolating the resulting polynmer mcro particles, and dispersing the mcro
particles in the polyol.



) ),

The Vvinyl polynmer mcro particle of the invention and pol yner polyol of the
i nvention obtained by dispersing the vinyl polynmer will be described in
detail hereinafter. Polyol which can be used for preparing polyner polyol
of the invention is polyoxyal kyl ene polygl) pol yester pol y&.08p¥)02est er

et her polyol) polycarbonate pol yol and hydrocarbon base pol yol such as

pol ybut adi aiehpdisy o-1201] otteet mathydlof vbnbustPdrequiludy|or de@hikor a raw
mat eri al of pol yurethane. Representative polyols include) for exanple,

pol yoxyal kydazeeiglal Yot aabomobdée imtemibts| ilms af oxyden ¢ndexosf 8, oprmmpgl ene
oxi de) butyl ene oxide, styrene oxide and ot her epoxides usually in the
presence ofand gdtualiysdgeducdnpaessina set obr2d &oormpdessis asdpodyackthamenrasin

al kali metal conpound with one or nore am nes, or a netal cyanide conpl ex
to an initiwhtioh halsi ath axygen hndexaoif| 18 ol mareeand aohmmit cagpdocqmpressiont i ng of
met hanol ) butanol) allyl alcohol and other nonools; water) ethylene glycol,
di et hyl ene sgityeb(10 Brdpyeehe gl ycol ) di propyl ene gl ycol, 1, 4-butanediol)

1, 6- hexanedi ol ) neopentyl glycol and other diols; glycerol) hexanetriol)
trinet hyl ol propane, pentaeryt hri4"85Y 88, the: dnvendifft ose and ot her pol yol s;

e, A R bl S A,
ety ot et HAAAY 20%‘3‘;%%8’e?ﬁé}ﬁaﬁ%p‘faﬁei'ﬁ%?%?a?&%zﬁ%%%éflﬁ%%?ﬁ%‘ﬁ'@f o
ai ot gt enotdpatreed) FUVET AT ChRp DR B S Tl I AR EPE TSN O
tolyl enedi g e n@l«p{bﬁ@kabnaﬂ\e%ﬂogg%n.naﬁwatﬁdﬁgpé@mnﬁhméi&.t n%

am nes; and a Inc e polytetra en a ether ycol obtal ned

pol yneri zi ngeheddmpiy€edgef uran in the presence of a boron trifluoride ether
conpl ex and ot her acid catal ysts. Exenplary pol yester polyols include those
obt ai ned by usth¥g @5yQa®ecdspadtl o2t bBe ppesenty diventednc@fol s as the initiator
and carrying out ringopening addition of E -caprolaotone or y

- but yr ol actionePetymer digpetdedspolybt chavéng lay vimyldpolyaer alispérsedhin eodyel,ycol ,
propyl ene glycol, pentanediol and other diols with terephthalic acid,

pht hal i ¢ arthgdvinyé polymer lprepatiedafibaakyiny aenater oodpeisiogahitpd8s wss aft

di met hyl terephthal ate and ot her dicarboxylie acid esters. Polyester ether
pol yol s i nécopkamidescomppund fol nepreseased by phe yermda {oilyol with phthalic
anhydri de or other dicarboxylic acid anhydride to form hal f-ester and
carrying out d@hyERAMNBARcondensat{Bn of the hal fester; and those obtained

by addi ng epoxides to . the half-ester in the presence of a basic catalyst.
Pol ycar boné’gérw Boi & ard lﬂgeﬁ‘ienés'édeﬂg%ﬂ ﬁéﬂplﬁ’ff RYGROcATOLN | gF9uBshavang T

car bonat ¢ IActOREPTL APaBHaP LT B Yot YbPE e, (oD e o
Pol y- bd of .4 n??rilaengné\"m%ﬂ? f@l%it@??@ogn(?qp% @3 wi!loen rv)ingl rHofBrhl{re of
two or nore polyols arbi rarl‘Ty sel'ected romt%ese pol'yol's can also be

used. Pref nQl i en r e 0 | ect ed
1o T0 - a0, 05" B, o SondlyhBR B AP ol N e 9T NI WX LhE

pol yester qbbgr amelOlorWH)CAnd1ACY; alhdamanage) fisneitenalalt ¥s @f vilnytio 8 and
hydr oxyl value of 10 to 600 ngKOH g. Follow ng vinyl nononmers are used for
obt ai ni ng mohywerr contininmakahi adrgsaidet dérdyaviveytepresamted byn thbefgeal barer

pol yol of the invention. That is, the vinyl nonomers which can be used in
the inventi(@h:are: (A) an acryl am de conpound represented by the fornula
(1) (hereinafter referred to sinply as vinyl nononer A) CHz=CRLICONRzRs (1)
wherein R, RXHaiERTEONBIR® g hydrogéﬁ at om or hydrocarbon group having | to
10 carbon atons. gB nore nononer sel ected fromaerylonitrile and

met haeryl oMhergin ‘_%ﬁ%?&dﬁrgh@e Fe*_fyé‘I"P%"d‘ P_B°"5i°ﬁﬂ?y39"'_ﬁ%a"\?%3ﬂ“°%ﬂ@|’fé?g B). (0
Cher of nat's b TGCAPa ok o REA POEcs RRbAm e B By oriaen B8 4o Sbfthy)

Ci : i | t th i sti
ot he be BR8N cBhedIRffe ' 0|50 OGR! ne OB BT L 08 07 OUP_conSt Bt O
monomer 1 epr eSRYREE Y spdi& el PoTYbR deddrding to the above 1 wherein the

acrylamide compound (A) is one or more compounds selected from



1 8,

CHs=CR -C00-R (3) (~i) a vinyl nmonomer represented by the forrmula (4):
CHz=CR -OCO-R1 (4) (iv) a vinyl nononer represented by the forrmula (5):
CHz=CR1' _CO00-R z-NR1'R " (5) wherein) in the formulas (3) 35008(5?) R') R
and R11 are a hydrogen atomor nmethyl grogp) R and R aré an alkyl group
having 1 to 20 carbon atons) R12 is an al kyl ene group having 1 to 6 carbon

atoms) and Reryfidd&R and2hiéhactMAhP@ENaRd QN E’éry%‘mideléel‘lva@ﬂreogem%ntedl1
al kyl group haV| ng 1 to 8 carbon atons and are not sinultaneousl

hydrogen at @) tin@otmdlaacz)y hbeveester or nmethacrylic ester except the
conpound represented by the formulas (3) and (5). Hereinafter, the above

vi nyl nmonomdt s rulgmemdiispahsad Ipolyel accarting s the above @ wherglin thenyl

nmononer C-1) vinyl nonomer represented by the formula-(3): vinyl nonomner
C-2) vinyl morpamide deréeatived sbhyne loe manenoémpo(nds selevtied ninoonthe €r@ip vi nyl
nononer represented by the formula (5): vinyl nonomer C-4, and acrylic
ester or nechagisting oé‘stv-dmmfmﬂacmsle@me.vm,m&uimaihwmnnom:trhekmwémm t he
formulas (3) and (5): vinyl nononer C-5. Vinyl nononmer A is an acrylan de
conpound reprWﬂ@%%ammprwﬁ¢w1@!§de&n&h%PW&WﬂYd&N%ﬂ.an aeryl am de
conpound (hereinafter referred to as vin nmononer. A-1) wherein both R2 and

(Fj\’ are hydrHaﬁrﬁléﬁwcfhl%méef%ﬂntﬂrmad(% y@féhﬂ?"yﬁfﬁ)’@ é?zl ani ﬂe

hiélfﬁgéhvifam'r% VRSY ghgpeRged ot pil pér#ag?% e dbt: %ra‘%%?%f@%'r@&yeo as
2 )

N, N di %?ﬁ?‘r’ﬁéﬁwﬁm%ﬁﬁ}QFZ%%M‘*?&%%&M* S bV 35 | ?ﬂ@wlagzne

NN et iyl G5 e oul acef%&géﬁﬁwam Bl edtdbFRls 8L, PrCY 2 e

aeryl oyi - L- gt lft)aﬂhgr%%hgn lhw, ‘fn% er, acryloyl-L-proline nethyl ester)

aeryl oyl pyrrolidin diacrylo pi perazi ne, N, N-di octyl acryl oyl ami de,

met hyl enebi s¢ goy yl %ﬂp@ﬁn@’?@p@é&ﬁfexﬁ%&%&”‘!‘%u@@”Zmunds
N, N- di et hyl rret hacryl oyl am de 1-nmet hacryl oylim dazol e)

met hacryl oyl - L-val i ron, eet’Rebo-est er) net haeryl(@yl - L-teuci ne nethyl ester and
ot her net hacryl am de conpounds. The above vinyl nononmer A can be used
singly or as(f )raxtampeund reprgsentets bgethectahula ofm)each group of vinyl
nononer A-1 and A-2. 1 - 12 30.08.2002
CH,=CR*-0CO-R*® (4)
(iv) a compound represented by the formula (5):
CH;=CR'!-CO0-R!2~-NR!*R!* (5)
wherein, in the formulas (3) to (5), R", R® and R!! are a hydrogen atom
or methyl group, R* and R!° are an alkyl group having 1 to 20 carbon
atoms, R'%? is an alkylene group having 1 to 6 carbon atoms, R!® and R'*
are a hydrogen atom or alkyl group having 1 to 6 carbon atoms and are
not simultaneously a hydrogen atom, and
(v ) acrylic ester or methacrylic ester except the compounds
represented by the formulas (3) and (5).
5. Polymer dispersed polyol according to the above 1 wherein the vinyl
monomer (C) which is copolymerizable with the above (A) and (B) contains
5 to 60 wt¥ of an aromatic vinyl monomer.

6. Polymer dispersed polyol according to the above 1, wherein the -vinyl

polymer (C) which is copolymerizable with the above (A) and (B)
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vi nyl nononer, pol yurethane prepared fromthe resultant pol ynmer polyol has
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acryl am de r
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Pol yner pol ¥bl of the invention can be prepared by pol yneri zi ng t he above
erse mcro particles of resulting vinyl

vi nyl nononer in pol to dis
ool yrer in ’c%eFbﬁI)ey(Sg}a’d’P“BW%g'l‘Sﬁ%F?ez|fﬁﬁ’“t%éa%v@’ SR AT AR e b
| h | |
20 VS0: o5, JBisoBf EGmdourRoy A P EuRYe il P PedRiee N LR bt arount
of polyol) o \byedafdtso aInIIebl %g%tgkgﬂt héP&rS'tPé“agfanOIryJF‘B rP%IhI(:)éiIrnﬁ Lé‘ the

organi ¢ solvent as intact successi vely dlstl |ng
organi c polymer dispersed polyol according to one of the above 1 to 14.

Polymer dispersed polyol of the present invention can provide resin



sol veht. Particul arl y preferred polymer polyol can be obtained by

pol yneri zi ng vinyl nononmer in polyol. Polynerization initiators which

pol ymeri ze vinyl nononmer are usually radical-initiators f% O%t?{)%ng

pol yneri zati on by generating a radical.-%ecific initiators in e

2,2' -azobi si sobutyronitrile) 2,2' azobis(2,4-dinmethylvaleronitrile),

2, 2" - azobi sdogpRdnty hHngr exdelilénte)skorage stability, and polyurethane resin and
1, 1' -azobi s(cycl ohexane-1-carbonitril eg))

2, 2' - azobi sfod ydretihanereiony | preparet¥rom the resin component are flame retardant

di met hyl - 2, 2' - azobi s(2- net hyl propi onate))

2, 2' azobi s[dhd( bywkl darytrdnhduapi biiyoni tri | e]

1, 1' -azobi s(1-acet oxy- 1phenyl et hane) and ot her azo conpounds; and benzoyl
per oxi de, di benzoper oxi deetadiledrBeiscpiptoon o, tha Joventiomt yl eyel ohexyl)

per oxydi car bonate, |auroyl peroxide and other peroxide conmpounds; sodium
persul fate) poPakyaetrdiseensads pekyolapfndhe umvpetiog| fm‘ed%ﬂr\d%tﬂﬂévm%r sul fate
salts; and perborate and persucei nate and so on. These initiators can be
used si ngl yadyohuihéch fiscobipdnad hyr Polymer iRife sa imenererain pobyol £A/d eso wt %)

f bly 0.5 5.0 wt % f i nyl . . Pol | yol db
Carry out gUPAESRA-BRIYBRT IRACGATIT EHARADRUEO boB| 02 Polmermadnbl SBieh
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carried out. Ly ve, t osition tenperature of the catalyst,
pr ef er abl e"}‘%‘c"?’ﬁ;ea%ﬁ%g g‘? tlgg Q@?ggg C, nore preferably 80 to 160 C
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t he ., _ 18 _ 30.08.2002 atnospheric pressure. Polynerization is
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pol ymeri zation initiator and, when necessary) chain transfer agent)

di sper si on gelsapidedzpl debdli Isakveinartér.a . reactor at a constant velocity.
Exenpl ary chain transfer agents which can be used in the polynerization of
t he i nventi on, Paliyoheddebazan) be nwsled déors peapat i mga lpb Jymeet pedyat [of €bdranol
propanol , ~i sopropanol ) 1-butanol, 2-butanol, 2-nethyl-1-propanol)

2- et hyl - 2-ipveptisl is Dobyonyahlsy Deng-pdsiebndplyestpe modyel,, polyester ether
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ethyl ene giRPd¥el, pebispraonate pelyol andahysineearhon; base: PRIYAL cBieHI &5 dodecy!
mer eapt an, ner capt oet hanpol .and_ ot her r eapt an. conpounds; car.bon
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di met hyl et n ¢ YdthQTdlRTblRe, ' friapy PeHRUBkide] M9l end LRIW,Er
agent is iﬁm?él)ene?aﬂ}égd(% uﬁgfll%lt 8%\% to §O.é) \?v%’% prelferabl?; 0.05to 20
W % nore Rit9téerbkddeOand tdtheP ddodd désf @suallltg itnOtid pResunde off apedtadysend
vinyl nononer. Further) polynerization can also be carried out in the
presence ofsycheaasdbaP@drsnere sbMivunis Selédtedr theom &w adkalii héval dompoandi on of
the polyner particles. D spersion stabilizers which can be used i ncl ude,
for exanpl aithamigoor marbaminas.atonr @&tmetla b @yan idencenpdex ¢topan yiest satopol yol

whi ch has been discl osed in Japanese Patent Publication SHO 49-46556) and
nmodi fi ed pohyeh dswmikdiraepily aelegted |fron dibg, sraspheansys tige orfp methaod group
at the end of the pol ){mer chain. Further, high nolecul ar wei ght

pol yoxyal k&R st Ligil alrehd| ands o thest Fritoobdi yatetamp Y et &1¥ARYal Iy do
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can be use@dthée¥ polp13Q! VRIPhedN ARl BidpRARIIL FETdiRGdroagbiphemyi,n transfer
agent. Preferred solvents include toluene, xylene and ot her hydrocarbons;
wat er, di nmethyl formam de) di net hyl sul f oxi de and ot her pol ar conpounds;

nmet hanol , et hanol) isopropanol, butanol) ethylene glycol, propylene glycol
and other aliphatic alcohols having 1 to 4 carbon atons. These sol vents can
be used singly or as a mxture. Water and aliphatic al cohols having 1 to 4
carbon atons are particularly preferred. No particular limtation is



1, ~~.a - 20 30.08.2002 of pol yur et hane. Such a range of particle size
can be obtained by properly controlling the species and anount of the above
chain transfer agent and di spersion stabilizer) and wei ght 3(5.3,@ Sof mononer
,conmpos i t i on. Polyner polyol of the-igivention can be used for a raw
mat eri al of polyurethane by m xing with other polymer polyols or

convent i onahydro§emunepotasobeino®| Mlopog tuginkll, uhapighii dnedidly adimoephemdlyol s.
Pol yuret hane resin of the invention can be obtained by reacting the above
pol ymer pol gminoasph thohe tpheno Hifbriaidelydet bendehsate and yothemiatbmgtdkeyi socyanat e
in the presence of a catalyst and, if necessary) other auxiliary agents,
and al so i nedmpdasdssomgthyddhethane kmiine, @tbylidiésopnopatdapiresence of a
plasticizer, stabilizer) colorant and other auxiliary agents. Polyurethane
f oam can sefanoethanodesinggedigthapohaming| Geiathanelemine.cetiaylepedig@inelependi ng
upon uses and nol di ng process of pol yurethane foam Polyol having an

aver age hydhesepethdenedigming diethydepgfrippige; shis{prasinpexelohexyls or
preparation of flexible polyurethane foam For pr ratjon of rigid
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types of pol yurethane foam 30. 08. 2002 - nventi onal

pol yur et hangnhd genar Palhyar Po!laledkbl¥edsO&hé Yin@tift@rt shdBCarPylifg Budl rifig-e 1 N
accordance wth the test nethod of FMYSS 302. The flanme retardant

pol yur et hangpehoagnadidi tiva bNveRreaprdldetdnt her SarButhridNRicbone’ et@Gi kyd whokess) 0O
to 30 mimn in particular) and passes one test. Furthernore, the

pol yur et hansbthdned dyt congensdtdon ff etlylehe gigech progydéné glyded,hori zont al
burning test) or has a self-extinguishing property which extingui shes

wi t hin 50 rpendanediOlsanl otheradiwlsduihide terephthald cDacidl . phthel ¥d ankydrdder dant
pol yuret hane foam of the invention has an oxygen index of 18 or nore, that
"s, a i ni AN BRYRTHieaTRERTkicatgid AMaeHanRYridey ORIieth] 2 ~ i 18 %
or nore on the flanme retardance jndex test pethod in accordance with JIS
D-1201. Fureferhthalate andeother 4iearboxydis dcid (£8180-0am of the invention has
a conpression sef of 20 %or lLess in a. hot wet state jn accaordance wth JI'S
<6401 except ERTusstenssher nosvale bieiBac RyoR pedh fedoy sBSGnE By ekberun
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of the samegtiP)} -dHd/ Bbsk SWadred by WidihE dpoRidts B Xthe alPledtlp Hilthe
(TDI - 65/3S), crude tolylene diisocyanate containing polyfunctional tarry

conpounds, phedendd Bhedaed RabLl1y@iti socyanate) 2, 4' -di phenyl net hane

di i socyanate) 2, 2'-diphenyl methane diisocyanate) arbitrary isomer m xture

of di phenyl net bhalyeadboradeypolgoks incliwdie tHasecabtiadned by qoalgdsatéon wralow arry
conpounds having three or nore benzene rings(polyneric MD)) tol uidine

di i socyanatmoleaylayl pokyodi havdog shdped vabenoyewish dimetdy| vachenadee, diethyl

car bodiimde and biuret nodified conpound of these organic polyisocyanate)
and prepol WPQ"%&@%@MWC%’@R@&P%%H%- pol yol or nonool singly or as a

m xt~ire. These pol yi socyanates can, al so be used m xt ur.e of__an
arbitrary rati B(_)ly%u_a pal: %‘U.y@gs. 266‘2‘3%0‘3)%%?41@& é'fc%l ﬁ?ﬁ Pﬁéi%ﬁsP &8 #posed
upon the equival ent. ratio of polyisocyanate to an active hydrogen conpound.
However) tﬂfépﬁgr{ sédecaoNCO’ H(active hydrogen) is preferably in the range of
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pol ymer polyol) water, and crosslinkin
’ these poiyols can also be used.

Preferred polyols in these polyols are one or more polyols selected
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Bl owt ng agents which can be used in the invention are the sane as those
commonl y used for preparing polyurethane foam and include water, carbon
di oxi de, cycl opentane) n-pentane, isopentane and other | ow boiling point
hydr ocar bons; HFC-245fa and ot her hydraf hgor ocar bons) fl uoBff¥.@80%t her)
and perfluorocarbon. Water is preferably used. Any catal ysts comonly used

for preparathrgR fflyBR)aiiy Ednaape yor ! Myyﬂwywybheaddny@l%km *Pfer Polysie,

for exanple) amne catal ysts such as triethylamne, tripropylam ne,
tributyl am R@ichN Havel ad“hvéﬁtgéaﬂﬁk'ﬁ_l’ddlﬂgffﬁﬁthl”t%nsqin%”hﬂﬁ'bxyl_ value of 10

N- et hyt nor phol i ne, N-et hyl nor phol i ne) di net hyl cyel ohexyl am ne,

bi s[ 2- ( di metty6@0vmgROHAL hyl ] et her) tri et hyl enedi am ne and salt of

triethyl enediam ne; and organic netal catalysts such as tin acetate, tin
octoate) tin ol edtleying minyduneriomerslidret ysad Nowliobceindhg )podyimart mi &ron
dilaurate, dibutyltin dichloride) |ead octoate) |ead naphthenate, nickel
napht henat e pantliadebal thatajsht hinydt polymkeesin ¢he gloygnesr palkyobeofutbed singly or
as an arbitrary mxture and the anmount is 0.0001 to 10.0 parts by wei ght
for 100 partigventiggi ght of the active hydrogen conpound. Cell regulators
whi ch can be used in the invention are conventionally known organosilicone
base surfact antEhainks,i tbe yday! mgpomrsrsnphich ganspe)usedsipthe inyent jonsave:

L- 550) L-SGOO% L-3601) I-5305, L5307 and L-5309 which are manufactured by
Ni ppon Uni cdf) @t acRRambde;corpaund -uepreagnteddiy the fopmulgsdlly{hereifadter

manuf act ur edg?é/r#‘:ggrl%/ Sﬁﬂl})&vg/, gngqlggpm%.éefh{ng%M) F-121) F-122, F-220, F-230)

F-258) F-260 002 341) F-801 and F-806 which

are manufactured b i eosSi | i cone ., and TFA-4200 and TFA-4202 which
2CR\ANRY RS,

are manufactured by ‘Tosh ilicone ." These cell regulators can be used

singly or a I Xhir @20 ) ifr t i 10

parts by vve?"d%fépt"oir! 100 ép"éfral F saiore é/veh?gméeg]f hgoc ?\Eg'}}ﬁegcragggﬁ%gh (%@Hé%éq

Crossl i nki ngoafieRhspoihEdhscan be used in the invention include) far

exanpl e; ethyl ene g? ycol , propyl ene glycol) diethylene glycol, triethylene
glycol, 1,31Bytgnacst Hore ofiomdtl 8BEHtel MAoM Aryeonitel Volfid ethedtabrl GTine)
di et hanol am ne and ot her al kanol am nes; et hyl enedi am ne)

di et hyl enet ei andraenafiter ctdrekrsietetsimpl yasanihydt Meomad iBphat i ¢ pol yani nes;
aniline, 2,4-trilenediamne) 2,6-tril enediam ne and ot her aronmatic

pol yam nes) (@hch edmpomonisnerhwitiehai e copd lymaeikabye addh rapyet inyll emenomersia

and/ or propyl ene oxide to these active hydrogen conpounds and have a

hydr oxyl vahoé Bof hex®dnafjicHreferredntioesinpdyt devindtomnpromedCuhthdt dse the
obtai ned by addition of ethylene oxide and/or propyl ene oxide to

hydr oqui non¥inyle@epefiencl ignenexor|mare winylnhmanomars,salested framuthepgroup
200~ngKOH g or nore can al so be used. The above pol ymer polyol as intact or
pol ymer pol §BPsigting of the helw ¢di) teak wlyst and pol yi socyanate are wei ghed

SO as to obtain, rescrihed -«equivalent ratio of NCO to active hydrogen in
the active hydCbge‘ﬁ" GSﬂTﬂfdﬁd?,ngxi‘?Pé’amﬁ? stirring and deaerated under

reduced pressur.e, J | ] I1S egd, | pold which is

previ ously coﬁ(trlfz)l?3’3nggq@h%@ég‘sg%é&%gé&égngggg%u&e'ﬁ"n*agr(gé'xanpl e) 30 to 100C
Curing is carried out Cﬁp:(%m_ameﬁ. at a prescri beph)terrper ature, for exanple,
60 to 200 C for a prescribed tine, for exanple, 1 to 3 days. The desired
pol yurethane r@gghm vinPPimdhoiRt Peprdssmiedi G{EJ theoforhtiea M@} d. The above

pol ymer polyol a's intact or polynmer polyol diluted with polyol, blow ng
agent) catal yst, cell cHgegrbadgo~rtcrosslinking aggnt and 1 1 30.08.2002 -
24 other auxiliary agents are mxed in a prescribed anount) respectively
to prepare rediin) covpoyk monomererépresentednipprthat faraulpoisyol l ed to a

prescri bed tenperature, for exanple, 20 to 30C. Polyisocyanate is wei ghed
so as to obtain a preCaCBEL-CORVaNRITR f ati o ofS)INCO to active hydrogen in
the resin conponent and controlled to a _prescribed tenperature) for

exanpl e, 20 to 30 @.eresuceésgievéqwl%é3§egq 05 to®porfentndBd’ hdrgi &ocyanat e
are m xed at high velocity and suh,~ected to free owing fully or pouring
into a.nold which ']y§rﬁ?°é\/¥5?l‘él°§ 'E"gmfcﬁ’f’%r %5 %“dpPngéthPg‘da EFMRure) for
exanple, 30.to 70 After the 1 |l ai,d. S . .b illed.in. the
nol d) curing is ,cza"r%’i‘e 103 ilbncga%%g]vgﬁ,msvmo%{n héecfl séﬁ‘“y?&g?réu‘)ppg%% Bed
tenperature, for a 2 181 e [ JJTR) xgmple, 1
to 20 mn. Polyur gshgﬁéeﬁpgg%t%gs’dgaglI{dedagdng nasag‘ree %gllgldgd%ge#(ﬁiogr ushi ng,
when necessary to obtain desired pol yurethane foam The present invention
will be illustrated by way of exanples hereinafter. Figures in these

exanpl es shows part by weight generally. Exanples 1 to 23 And Conparative
Exanples 1 to 13 (Preparation Exanple of polynmer polyol) Follow ng
materials were used. Polyol A Pol yether polyol obtained by adding

Y N v o



| PAAM | sopropyl acrylanmide (B) -Acrylonitrile (C) St: Styrene MVA: Met hyl
nmet hacryl ate BA: Butyl acrylate SA: Stearyl aerylate VL: Vinyl |aurate
(laurie acid vinyl ester) DMAEMA: Di net hyl am noet hyl nethaeryl ate Sol vent

| PA: |sopropyl alcohol Water: Deionized water Chain transfa?-08gaf2 TEA:
Triethylamne Initiator AIBN: 2,2'-Azoi sobutyronitrile To a reaction vessel
equi pped with a cQniengebup HaviR 1StPB GbYR! atdmSrandohyePhoB Was charged and
heated to 90 ~ while rotating an anchor type stirrer at a velocity of 400
rpm A uniform mglipiEtadtous?§i 4l hgdrep@nystomd) amnoner) solvent) initiator)
and) when necessary) chain transfer agent and di spersion stabilizer was
charged over 2vhaerglid ebhter oninfethacrydio@styr eIeept ithg cvmpoundnt i nued f or
further an hour at 90 C After finishing the' reaction) unreacted nononer,
initiator) cepcesgrdedthyoithgfoducktasof3)i andi(@or and sol vent were distilled
of f at - 26 - 30.08.2002 120 ~ under reduced pressure of 5 MmtGto

obt ai n pol yrrer Hergipaf terpr Higepbouss vy lpponamers ok yndividual he aefeenedoyot he
followi ng nethod. Viscosity of polymer polyol: Masured with a type B

vi scosi net &S BRORALES ANt WinY h monemer. Gols o Vinds monpgeperanbesented divy dheer for
polyurethane.-(Pregaration Exanmpl e of Polyurethane resin) ~The-above

pol yrer pol §8MUkhd 39 oIviBHl MgneRarefTZl ¥1RY: BoRpmen repgesantsd hynshe farmpia o0
Pol yneric |, having an N ontent of 31.3 % (nmapufactured by M tsu

Chem cal -l ol SnOper TS iF] aBnost, ReniiesERvad, fy ) Bhekardi mu' 57

di propyl ene, gl ycal 20 f . pal.yol .03 g of

cat al yst Aevalﬁﬁypo nf}é"%o?yg’ngf‘ g aﬁq‘?g%ﬁ %%ger'?g?m[{f‘k%lﬁﬁéﬁ e%%ﬁﬂong@ergi vi ng an
NCO H rati . ] ' [ ' egyat elocity
of 300 1+ pmeSePt dRy T fodlrr FeprtstitaR B} e Forhler’ ) Wl B2 Ly B tE Ger
reduced prq&ﬁgﬁﬁ,@t5;0 mm Hg. The resulting m xture was poured into

al um num nol ds having a cylindrical shape of 30 mMmin dianeter and 12 mmin

depth and a shegiy)ShigieRePs 29Gn<adBlaride CBhpoRd NVepsesdhtes b3t tRO rormdla 48
hour in nitrogen atno'; phere. Pol yurethane resin was obtai ned by denol di ng.

Properties (@) ame ipodpediLidadne aneserylimide osnpound®dhbyeinbetdrokbmvirag tet hods
and are shown in the table. Hum d aged conpression set: Measured on the

above cyl i radr vimail paiomer ef-ankheresn mwosho®Ei amh RP narec hydrdgerc atoms HinJtie K- 6401
except at a tenperature of 70~ under humidity of 95% RH. Oxygen i ndex:
Measur ed orfornelaalédie pol yuret hane resin sheet specinmen in accordance wth
JIS D-1201) a nmethod for neasuring a flame retardance index. A m ninum
oxygen concent 9 PBioreaarydamidgr derd ptives orhigh ¢an be usedid wbudur ed.

Exanples 1 to 23 and Conparative Exanyl es 1 to 5 an? 11 to 13 show - 27
30. 08. 2002 MOAGTern 4| §xeePt fhose haying hydeoees aionsay 8f apdn§) ifoHihLpriylp

Proved 1A BHIRES el VAT UONS At CBY RN Done et
Gonpar at | V%pgélaﬂ@hflfy,1N}l&d§mmg'l&g’rysllﬁ'ﬂ’¥et, hl@,tN-dimethylaminomethylacrylamide
» N,N-dimethylaminopropylacrylamide, N-isopropylacrylamide,
N-methylolacrylamide, N,N-dimethylolacrylamide, N,N-diethylacrylamide,
diacetoneacrylamide, acryloylmorpholine, acryloyl-L-glutamic acid
dimethyl ester, acryloyl-L-proline methyl ester, acryloylpyrrolidine,
1,4-diacryloylpiperazine, N,N-dioctylacryloylamide, methylenebis
acrylamide and other acrylamide compounds; N,N-dimethylmethacryloylamide
, l-methacryloylimidazole, methacryloyl-L-valine methyl ester,
methacryloyl-L-leucine methyl ester and other methacrylamide compounds.
The above vinyl monomer A can be used singly or as a mixture of

compounds selected from each group of vinyl monomer A-1 and A-2,



'ess~than 5 wt % of vi nyl nononer (A) had no effect on flame retardance, and
had an oxygen index of less than 18.0. Exanples 1 to 23 and Conparative
Exanmples 7 to 10 show that vinyl nononer (A) exceeding 80 W% pghred
hum d aged conpression set and reduced dgpability of pol yurethane resin.
Exanples 1 to 23 had a hum d aged conpression set of 7 %or less. On the
other hand, Conpiyatmondm&XBTPS @erd16m thP1aAAd MelbhdBrd1 Ui (OEARA ARl P& set
of 14 to 17 % Conparative Exanple 11 shows that) en vinyl nonomer (A)
was 5 to 80 ugkdosinglyioryhs tonDiGure( Pespbsti®elp. that is, when the vinyl
nmononer ‘was acrylam de and acrylonitrile alone) the resulting pol yurethane
resin inpaired hinyl dnengeer €oiprcopsi ymersedbleowith &by Complanaiomee SaadB e 12
shows that, when vinyl nononer (A was 5 to 80 wt% and vinyl nononmer C-2
was | ess thandlspecifidaliby dinsfetescoapvépyl ouneeer Gvls sitreneypr oved.
(Preparation Exanpl e of polyurethane foagL The above pol ynmer pol yol and

fol | owi ng net efethydstyreae.uLanethydsiyreney raethydstyreneo 4-aethyil gtyesganat e

m xture having in an NCO content of 44.9 % and consisting of 80 parts of a
80: 20 wei gh2-VHvlghencls 3w inylpnenol o|4yy Biyd phgnod o P seRreprenyd phemply o| y| ene

dii t 20 ts, of | i ¢, MDI M 200 \nuf act d by Mt sui
0 socyanat ) o0 e 0 L VIETS ARk ) AR, e v od by sl
NCO tent Qf 48.3 % and i sti f : 20 i ght ti 1 xt f
an N0 Con o B Red e RNa . L BBl 07 Lo e o
M tsui Chenm_.cal t ) -, 28 - |1 nki t: KL-210
Mool Cnemy Gl pLafebgesyy Aelh, e R gkl g, 2557 1S, 210
f act d i i | . : i L- 1020, i
(ot act u adoikobbhith, GURELRKS o atafihabiSio firhy 0 L 1020. o ne
ami e’ cat al s}y TBEHEACH ioR61 DY -HRASKERtpren a4 91 bdzoRt@NNOUS et oat &

Cell regulator A: SRX-274C) silicone cel'l regul at or (manufactured by

Tor ay- Dow Canmdtgxmyréne,c;ekrkylrggewm@forﬁtrhp‘émt-sé.wlﬁemne,el | regul at or
(rmanuf actured by N ppon Union .). Preparation Exanple of high resilience

mol ded f oanp¢ealydstyrenef gaayel oResy Is typeneg Np+dode@d spyeimal ed by mi xi ng the
followng materials. Polyol A 50 parts Pol ynmer polyol Cross-1linking agent
Wat er Cat al ¢stsopraplaitysdneC \Cddkvimgdphetyd ) mal ebi dear diviBylH@npend and.othepart s
0. 4 part 0.1 part 1. 0 part The resin conponent was allowed to stand at
23~ for an avemataedvinkik moapmers. SuStyeene \igl prefpottedi Emdhasammen®Erst 20) was
wei ghed in an anount to obtain NCOH nol ratio (H: active hgdro en in the
resi n conponentExepglary ouinyhuonoaep -2t incdudenhmethletmaty)arytate, ethyl

(meth)acrylate, propyl (meth)acrylate, n-butyl methacrylate, isobutyl
(meth)acrylate, t-butyl (meth)acrylate, lauryl (meth)acrylate, and
stearyl (meth)acrylate.

Yinyl monomer C-3 specifically includes vinyl acetate, vinyl
propionate, vinyl butyrate, vinyl crotonate, vinyl n-hexanoate, vinyl
n-octanoate, vinyl n-decanoate, vinyl laurate, vinyl palmitate, and
vinyl stearate.

Vinyl monomer C-4 specifically includes N,N-dimethylaminoethyl
(meth)acrylate, 3-dimethylaminoneopentyl (meth)acrylate, and
3-(dimethylamino)propyl (meth)acrylate.

Yinyl monomer C-5 is a vinyl monomer having an oxygen containing
functional group, and specifically includes glycidyl methacrylate,

hydroxyethyl methacrylate, and hydroxypropyl methacrylate.



The above resin conponent and pol yi socyanate were m xed by stirring for 6
seconds and poured into an al um num nol d which was previously tenperature
controlled to 60~ and had an internal dinension ratio of §O t0| ependent
stability was visually observed. Resul t~sizr-e shown in . fmfe(l) ngth :
width : depth). ' MIld lid was closed and resulting foamwas hot cured in a
hot air  30. 0Bré¥¥dZed Ayl Gioomet C L0 styfeme fn Wimplt ménomepaCr1vagethyten out
oP the nmold and crushed. Foam properties neasured after 24 hours are
i Il ustrat ednedtha¢thd ateplbaty Eeanplags dnd etéitydnabr@batead mtvingl moaomére€-2;t o
12. Preparation Exanpl e of slab foam Resin conponent was prepared by m xing
fol | owi ng r\a'wyirmqerthm and Poiny hrestepod teolin MBy baonemenaCed; 2. 7 parts Catal yst
B 0.2 part Cell %ul ator B 0.7 part And then, 0.16 part of catalyst C was
added in tHbNaﬁuNﬁet ybapinoethydoreshaceyia tei inedintlheonosent(-dr | and glycdsyt
Pol yi socyanate C (IT 80) was wei ghed in an anount to obtain an NCO H nol
rati o of 1.megh Pé?rp‘élr ¥imlemenoAer dlPed to 25~. These |iquids were quickly
mxed with stirrin ured into a_ bl ow box havi,ng i nternal di mensi ons
i polap

of 2 : 2 : 1 (P& t°rf theydprentionis Fedélﬁpﬁll'sdﬁ ffath WaS0NWE® 8fired in
hot 20 ~ 10 t F ft
hours are SRk HolYTRe mised oprubIRs |95 Gnkd BRosl hofid ot tseess e am
t tent
ol oot e 1548 E%F?éﬁeid‘ém“@fm%@%‘ il m BR B ie Fi g g
before cr U%@'lﬂﬁl Eﬂletd g&ﬁ oAt ed by synbols S, SM M M and LL in

order of |ow to cont cfosed cell. Density : Measured in

accordance Wi tfhel lv%d‘r %Qémerqﬁ[tﬁl'é lﬂﬁasfotryprepﬁ??d? eROVihy1 ‘ggﬁﬂ%&kbﬁ- Core

density : Foamdensity after cutting off skin. Hardness : at1on

har dness waheNRiveut Bsh icBnSict9r diagcen \ant&w bP dérfrinide E%mgbdn% péprRRehtes
Measured in accordance with JI'S K-6402. - 30 - 30.08 02 El ongation :

Measur ed i pyack@rrdameia (M J Rvinyd Kook A)l,mpaty 70 ekl ocRne or Wepsured
wi t hout skin on the surface in accordance with JIS K-840i. Hum d aged

conpr essi orospéundsMesiveted firom aceplahd e enand métiacky bohd tr Ebec épinydt
tenperature of 50 ~ under humdity of 95 9%RH Flammability : Burning
vel oci ty i sohemkrc B ednidnO rtel 8 wtdcafordyinylt monBSShBEL is xapgéyménidable
Measured m ni nrum oxygen concentration required for buying at 23 2 ~ in
accor dance With viny L monenens AngndBd andr contadng i9Agta A% ef dhgatrtali ndex.
Air flowabilit Measured in accordance with JIS L-1004. Exanples 1 to 23
and Conpar &f"P\Pgt Efaﬁ‘rﬂyésm@"!"ﬁ" foa%d\lf‘-‘(hé‘f’“%{‘f?raﬁ'ouH*c‘e'bf“Wh?‘P“ ofe (A
exceedi ng 80 % 1N i npai rs_storage abl ulting
resin corrpdﬁe'\?,'ﬁsenlt—“oa "é%d’fodwﬁ%ﬁ Xbbs AP eBLY Zﬂf“’fdreoﬁa?ﬁ ‘rvgsferp%ﬁﬁ’bt&qeéﬁfs of
Corrpar ati v% Exﬁomhf‘i (Q)to 10. Exanples 1 to 23 and Conparative Exanples 1
5, and Q )

Consequently, the vinyl polymer of the invention comprised of the
following polymers.
(a) vinyl polymér derived from vinyl monomer mixture containing vinyl
monomers A, B and C,
(b) vinyl polymer derived from vinyl monomer mixture containing vinyl
monomers A and B (content of vinyl monomer C is 0 wt%), and
(¢) vinyl polymer derived from vinyl monomer mixture containing vinyl
monomers A and C (content of vinyl monomer B is 0 wt%).

More specifically, it includes combination of following vinyl
monomers.

Yinyl monomer A



Y

* pol yrrer pol yol having 5 to 80 wt% of vinyl nmononmer A can inprove flane
retardance of resulting pol yurethane foam Flammbility O mi m n indicates
substantially non-conbustible. Exanples | to 23 had an oxygen index of 18.5
or nore. Specinens conpletely burned |n yhe ease of pol yur®¥rA&rf@0foans
prepared from conventional AN base, ét base and MVA base pol yner pol yol
shown in Conparative Exanples 1 to 3 and 13. Conparative Exanples 4 and 5
show that |ess thap; 1Y heryPHMIGE effect on the
fl ame retardanee o? %lmot@g{rhgnle éc(gam g%ﬁﬁtﬁ? Egtair?pn%es 1to5and I3
had an oxygen indexinyl mondmert b1 ddbyldhidé&depivativeve Exanple 11 shows that,
when vi-nyl nononer (A) was 5 to 80 wt % and vinyl nononmer (C) was 0 % that
is) wt~~en pol yhiw! pwngedr Bas nmade only from acryl am de and acrylonitrile,
the resulting pol yurethane hi gh cl osed cel |
content) poor foanm'HY!dRPPTET 9 &ﬁEVlP?‘rtptﬁﬁeear H\ﬁﬁ‘ﬁﬁ”‘@@& g]orrpr ession set of
33 % Corrparatlvl mq@eg d2 shows that) when vinyl nonomer (A) was 5 to 80

wt % and vi nyl non was less than 1 % humid aged conpression set was
not inproved (29 % inyEXaphérSc-li:t sromstikdadingl hum d aged conpression set of 9
to 20 % 30. 08. 2003’ 32 Table 1 (1) Exanpl e123456Pol yol
A80. - . - . - 7580Pol yolirigi -nonemddi G-p?eranrwl"mta‘.tnek‘lmfetheAfm‘mul‘a-(34) AAM MppML 5 10
16 5 5 i PAAM__~ (B)AN ~74.531--(QC S
~1210. 5731510~A___vinybAtonomer &A:. vinyl gerylate OMEWP'""“ (4)PA31836581818TEA-

----- HO Vi SCOEn ?)jé%o% A‘éSC }%0%90%99}04?0(}‘9“1&4%03000Res| nHum d

aged' conpr essi on s&tY
i ndex18. 819. 821. 623;820noRdmer3EB3| dbrylic ester or methacrylic ester except the

conmponent uni form <-.-.-.-stabilityFoanCl osed cell contentSM-.-.-.-Ar
flowability------ (cc/cm /sec. ) Qoemallas (3) and (5).
densi ty50<-.-. - -(kgf/m)47.547. 147. 24747. 347. 3Cor e

densi t y(kgf / m )liqr exep IR O cobdNna 1 grus7 SIMA r in Bles £oldpying ahle arginoludedis 111, 2
51.2Tensil e strengthl113109108110111108(kgf/cm ) El ogati on

(99 6767666667671 npact resiliencel71816201314(core) (% Fl anmabi i ty
( M m n) 000Q88L«r-geti—ae 3)\19£1 522239712 anUfl;llb’l ConposTtTOn
D

(% (A) 52550408525( B) ¥322| §15500( C) 6052| 6851525750 3d008| £902| O 33 Otathl e 1
(2) Exanpl efB910TIIIPOIypt AS0=--.-T-folyqr B_| _ Spersion -~ stlfabr Tijzer
A----- (A)Aﬁl\/&51§555)l\/ﬁp~ "~ BDVAAM - | HAAM: (B) Al 014@2115(0 $t 1--
---~p, BA-9 | ASAH-3--BVL-4{-~4-Fp ~A 1AdPA -1JEA '=- - H,
015135510V dcBsi t y(iPa__K 250 ) 34002800720 ot Y R v ot e

agedconpresqi gn- set | (&9 6| ¢ 4@13 . 1p. 80ygen| O - 10O - -

i ndex23. 418. 492494719521 ﬂP\,m .
conponent unilf @rne. - {-w. { stabi Oi t yFoanC osdd Tell| “cgnten{ SM ~ O. |@ir
flowability-fF==== (CICTTT 7sec JOferar| densKty$0. - |- {(koffnd )Co_re
densi ty(kgf/ n@)’43. 547.744p. 746. 94847. 1Har dnds (k({L/ 3ll4cni )23, 72 32322, 822. 6

22. 1Tensi | e {sf.rengt hl _45]L. 391]. 451|471 . pAL. 47 (kg {g )-El pgatipn- -
R(r‘

(991101101091 9l nphct rlesililenceRER7H7676] ore) {94 Hupri-d
aged201514131418gonpr ess| on set{ % ieh anprabi |]i ty e ) 0)09000<yger0
i ndex20. 418./519-1101319-219 g\breyer—eprpesi-of
(9 (A) 7551535255€pB) 208076605598 ) 545[184 5205 | 13 Jai4 Taﬂge 12¢3) -
30. 08. 2002 Exdi%e132445(161718Fol yol ABO~--|. -t-|---Hofyo 2
B - pi spqrEABISEadi | i ker A----° -(A) pPAML43 -5| 681 \M -

18

19

20




[ Y "

3 3 8_ 8- 15| PAAM (B) ~N4.51412844(C) St 0.5--- - - ~, JA

. _-_-__BA SA------ VL------ DVAEMAL - IPA- -  TEA------ H, 01415681Vi sc
osity(mPa S/ 25C )320030002700260028002700Resi nHum d agedconpressi on set

(99 6. 343. 21. 10. 81. 3Oxygen i ndex2320. 321. ggl . 922. 822. 6Resi 30.08.2002

](czlcmpog_eln_tuni form~-.-.-.-stabili tyFoalnCl ed cell content SM~-.-.-E-Air
dens ty(kal/ m )5S SEITRARE cchSYEETYE SRANG YPR g simrdribeeh 5 25,

(5 0100 0dPobLROUNHS Sl A21us o ARHALHE U] AU, G wre
Roxso, 110 408! JICPCET.OR IFICHIATIED LAY shlieft  2HPRO0GRN

(% (A 70304%0@&8%@12ZmWGQﬂ%Q%P%Jmé‘mQP@ and C. 3heh2P{n§ 1 lndifbher ¢
30. 08. 2002 Exanpl €e1920212223Pol yol A80. .-.-Polyol B----49D'spersion----5, ~

stabilizer AgA) AANLSbhyDIIAMVREMA-2 is used as vinyl monomer A.

- DVAAML- 45- | PAAM5_ (B) ANA1011-12(C) St--0. 5- 24MVA

, ---10BA___-_SAthen-5 Wit%- or moMABNAY] monrdniéd- A - is3GJdd 4 - theHy {3 1edhomer Vi Scosi t
y(mPa S/ 25C )27002700260030003700Resi nHum d agedconpr essi on set

(99 5. 92. 921 pabyd@thanenpremhered Xroplthe2tesul 4@ PREwien polyol has an

conmponentuni form.-.-.-stabilityFoanCl osed sell contentSM-.-.--Air

f1 owabi | i t yexceldgpt @féaet /ogetlanpnetiandancgensihey@@unt -of- &gsf than )5Cet%e
density(kgf/m)46. 247. 6464736. 4Har dness(kgf/314cm ) 22. 923. 123. 522. 643. 1Tens
i | e strengt Bxents ngeffeat onif lamekegtardanceephH pal yunethanel 0 Whes 181 @8edtpact
resilience6766666727(core) (% Hum d aged181212127. 5conpr essi on

set (%9 FI anm@bi Yiny) RaBapes i) etrred&dMEke AR resubtiog snesin apmgonentybhoner

conposi tion (9% (A) 805042. 55022( B) 205055026(,C) 002. 55052 ' ~ 1 - 36 -

30. 08. 2002 ﬂ‘g’l‘?‘&e? f?l@ﬁ‘f‘pa?éé’i?véq%ﬁr?ﬁl %ibggli!s'ﬁbaﬂ%‘i' af@lyst and_gglily o
H_-_ -Dispersi ahillzer R ;

AT-To- (A) Af\kilil?@?%o?g&@ﬁs&mlj@_wm storagptability. gy \Np06-7. 519. 50. 5¢
O St : . . .
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vinyl mononer (C), which is copolynerizable wwth (A) and (B), and is one or
nore conpounds selected fromthe group consisting of: (1) an aromatic vinyl
nmononer, (2) a conmpound represented by the fornmula (3): CH2~R -COO-Rg (3)
(3) a conpound represented by the formula (4): CH2=CRO-OCO R (4) (4) a
conmpound represented by the formula (5): CH2=CR'-COO-R 2-NR'-R 4 (5)




‘herei'n, in the fornul as (3) to (5, R, RO and R' are a hydrogen atom or
nmet hyl -39 30.08.2002 group, Rg and R are an al kyl group having 1 to 20
carbon atons, R 2 is an alkylene group having 1 to 6 carbop % p, R' and
R 4 are a hydrogen atomor al kyl group-having 1 to 6 carbon atonms and are
not simultaneously a hydrogen atom and (5) acrylic ester and nethacrylic
ester excepi-2 lie wsedpsingdg oreps es aiktuhebyi tthené armmdrescnipounds sebectednd

wi th exception of mal eimde conpound, a, (3-ethlenic unsaturated carboxylic
anhydri de afmbm2ectyllamide land rmielthaarylamidiedbvinyl2gonanés af1),handi (B)| 20tivoner s
for preparing the vinyl polyner conposed of the total anmount of (B) and
(O; and a)dwwsk qfCyingl monamer ¢ ahick opniginsnvinylenonoper & ancPnanor

acryl am de derivative represented by the fornula (2): CHz=CR~CONRSR6 (2)
wher ei n R4, Mg ¥hty lRBongmersy ﬂ?}@lﬁﬂj‘e#% yinydr npRaneps £BorC-gr it Chdwiafg 1 to
10 carbon atons, and not sinultaneously a hydrogen atom and b) when (C)
contain 5 t%ed0 wt % of styrene) (A (C is a vinyl nononer containing one
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acryl am de -40- 30.08.2002 derivative is one or nore conpounds sel ected

fromthe grenarepsllel 6§éd)0amd the Nbtaetdivuae oyl difiyllemonomer C-5 and vinyl

N, N- di net hyl am nonet hyl acryl am de, N, N-di net hyl am nopr opyl acryl am de ,

N-i sopr opy| mgnoyitRIB de, fiymNtglitot 9wy lwags yl anmi de and

N, N- di met hyl net hacryl oyl am de. 4. Pol yner dispersed polyol according to
claim 1 wherei andthervvingll monaeemik€re whiahhis predgrabyerarsed aduncaims 5 tde
above (A), and (B) contains 5 to 60 wt % of the aromatic vinyl nononer 5.

Pol yner di siemws®cdfpstyneneataromalt ieg vinylcmenomee: wiaykimanener Gyl 15iood@®r (C)
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t he ar omat i Wt% Phythenbdiddeanount ofc yipyl seromerch s e PR FI0BS dighedensy t he
above formnul as 3% to (5), and one or_ nmpre conpounds _sel ected fromthe

gr oup consi%ﬁlieﬁé)e £rop vinyL meapnarsahids nkthalrd #8d Lsperandye i 8P g% of
conpounds represented hy the fornulas (3) and (5), and the total anount of
t he rmnorrer"‘éWieTﬁ"oP'ﬁ'é romatic vinyl nonomer in (C) and one or nore
nononer (B) se f ClL.y W tril o itride is froml5 to
90 wt % 6. Pol b’ﬁé}r %g? s{%“g’%g&fp{%ﬁ% 'l"'ée{‘lc"?‘:‘%‘fgf%gf'{ g@%{ é:lh%pj gt*’cl aimb5 wherein
the aromati ' YR o I : y, j ol yol
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butyl methacryl ate. 0 r di spersed polyol according to claim1l

clai m 5 whesieBd{3e60Gitkl (€ 198bRS tOrddabdaAikpérsio® Sitebhi IGAPEURIsEMGRPt t he
conpound represented by ~1 30.08.2002 the formulas (3) and (5) is one or
nore conpowudymeelpactizdet rom t he group consi sting glycidyl nethacryl ate,
hydr oxyet hyl net hacryl ate and hydroxypropyl nethacrylate. 9. Polymner

di spersed pol yBhe abaove diingl tmonenexi pan bahesedi bn tthe fornydf aoeapedymere) anvhi ch

is copolynerizable with the above (A) and (B) contains less than 0 to S W%
of styrene catdabsabadised a&@ébter@pérr@ﬁéyrm& each Yimyh| homepeiymeptin Rbe
nonomer except styrene in (C) and one or nore nonomers (B) selected from
acryl oni t rija@eayRishbttddPyl onitrile is from20 to 95 w% 10. Pol yner

di spersed pol ygl, according to. claim2 wherein the vinyl nmoponer (C)  which

i s copol yneri zg?)'lyé'ef/'\,iﬂ yPEeofaB'b‘?/é"(ﬂ)zt'%oca(' e@gﬁqaé'pﬁsbyop{){}'n]egégu\g%%e 5 wt %
of styrene) he, c d. renr t r 3 .. _and an
acryl esterab§pgn“é{aﬁécr°%8€£t'3rE@Sﬁgg{t}ngg‘c@%&%pﬁf @p(gglrrlgcéﬁ‘(ﬁaafr Ee”%?“e‘?é?ﬁ ed by

the formul aﬁnW)p&?Hef( Th: R Po iR, L BY ATIHELi20he (HE HRVPOHNG RALRSENT ed
by the fornulas (3) and (5), and acryl ester or nethacryl ester conpound
except the GoaPSBIRGnt &xcepePoybIRY i §c1aling@thé esartd ng o)l yadrd paRei Qe Nor e
nmononers (B) seleced fromacrylonitrile and nethacrylonitrile is from20 to
95 wt % 11. Pol yner di spersed polyol according to claim1l wherein the

acryl am de conpound (A) is one or nore conpounds selected fromthe group
consi sting of acrylam de and nmet hacryl am de, and a vinyl nononer (C)
contains 1 to 60 wt % of one or nore conpounds represented by the fornul as
(3), (4) and (5) and 0 to 5 mt% of styrene, and the total anmount of the
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‘30. 08. 2002 wt % 12. Pol ymer di spersed pol yol according to claim1 obtained
by polynerizing in a polyol a nononer m xture containing an acryl am de
conmpound (A), one or nore nononers (B) selected firomacrylonitrile and

met hacrylonitrile and a vinyl nonomer (Q) which is copol ym-P8ed®8 with (A)
and (B). 13. Polyner dispersed polyol according to claim1 wherein the

pol yol is omfd aispErseng®®thy Qdol yRer pakEId1ET mappraseritRidkamceie dopybyol, or

pol yester polyol and pol yester ether polyol having an average functionality
of 1 to 8 ahyl addimgdtba\esubting dispéfsiion &OPobycOHpartidle ihl theeorgarecdant

pol yur et hane resin obtained by reacting an active hydrogen conmpound with
pol yi socyansdloenharseimtactietapolyd hydisagesssdvelodistiildingobffrethedorgasiced

pol yol according to one of clains 1 to 13. 15. Flame retardant pol yurethane
f oam obt ai nsadvegt.r eBertieylam yaprefieered, dohyren paliypburad bt ohtgidiedi Bocyanat e
in the presence of a catalyst, cell regulator and bl owi ng agent, wherein
the active PRAYMOR)ZNE oHEIELkPnPBEHdR\RAYOli sper sed pol yol according to one
of claims 1 to 13.

LA A[9. A@ . A9. ROAYReDi 281 i onoinidd aLors oshigh Dolxmerize AfinkboROROPEIAGTe Ygua Iy A A

{DEF w o WAAIBRCAEbjALaTe Aorus (iarisy 08k kg Clar by BE4TRFIA8 apeDice N oa) ca
]E: :?1(9:% }:L % E? éi]zq'?)?légtfl%ﬁ a]é%% g%@é?‘i@ﬁ@é%é}i%é#?@ﬂ&’iP(?Ef%crd]l 8a]2c gf]' C a.] ca] cal ca]
p&]Q)/(’o 1]~x s ]nh ‘\?\ﬁ% @%Lﬁc’@%hgﬁ}&‘g g*@ﬂlﬁfgﬂas ta &c 5%%% ! g’i&f 9]3118 LS R %‘é‘tﬁf&a] calca
}\/IC g]q(c; ?]esgﬂ Eﬂg 3%){‘@%@3@ U}’ﬁ%ﬁ'gﬁé c. gﬁ:gﬂ) g 21 ’?g]-éga c%ﬁ 2c’ é‘(f}-c alJ ca] ca]calca]c

ay] ca] cal Cﬁ]iﬁn%ﬂﬁﬂbﬁﬁhﬂe??]ﬁﬂb’l@ﬁ%ﬁﬁdﬁ%%%ﬁ?ﬂp@%%a@ ), 2f2B
P CHSPS9RER&O P ' ' " zupkf al\ Wc] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal]ca]c
a% )ca] ca] ca] fabes) F-hgdioxghethlyt Aol aalé aledq] call-aadnsatd-@abeay-{4 P(Q (((((()

)

) 1) . ) /) 3) L*piehy tethand )t ahd | ovhieh cf2¢] cdripoandss] arnd bahowll cpdroaldg] ca] ca] cal cal] ¢
aJ calca)calca]calcalcalcalcalcalcalcalcalcalcalcalcaljcalcaljcall,L,],,,p0000
000000111) 1¢ibehddperoifR? 24 ZjudPB Pexrexidd; Wil #ctrbjtylcyelohexyl)

a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca]peapsydicaripnate AR DRHS PER@HE63BE other peroxide compounds; sodium

666" 6#6P6(BV666666667} xsni d_Z] c]]]ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] cfreul f@éFceﬂﬁ&f%H]"b&?W}lﬁ%ﬂe@a*}'@@Pé'ﬂ'] Parsdfatq and other 7+7A7B7MINTT
TU7p7q777777777788! 8" 8%8: : : : @X=}xsnid Z] ck% cal ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] c RSy HAte afldF ¢ AndaPerbrrale: 4T Pe ‘}‘t"&]‘% 85‘] S8] &%) ca] ca] ca! X=Y===

===Y>Z>h>| >>>?7F2G?2L? A id Z

2} )CaATX;AEZTg;} ii%?Zf'iﬁ?iﬁrcsareﬁi"efﬁ%f %Higé%]n‘lé“a]“’c? ‘f]ck}%}}“@?itg?}’ggi ggi Egi Egi E
1) A* I

a] ca] ca] caﬁ?@?@@]%?g%g%g] ga’]Déai] lcia'tlE ca%a?gégfeggqlﬁ?bgféa '?]a]'g’g]fgg] cajcalc

a) ca] ca] ca! j HHH?JZJ[ JJJJJK
KlK+{LL{LLLJEﬁ?W§I"Yj c]] ca][ ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca

]cal ca]caJca]c C C i i
a] ca] ca] ca] ca! ﬁ%ﬁﬁl\ﬁ%@%\sﬂ R/Jg\%@}-s@ cal‘I{‘I N%IﬁKB%#ylgﬁgﬁ'z%ﬁbmrm#snwg] %ec] ] cau

] ca] ca] ca] enbealppayen] vahgrmerdrer] SAlUpSlymerization initiator in the presence

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! VVWI WiWNNAWNNRZ: Z

ZI[[[[[\}\\ df,] @)eB] h¢cdessary, a chain transfer agent, dispersion stabilizer and

__~ysmhb] Wwr nmhc] X] cU] ca] cal] ca] cal] cal] ca] cal] ca] cal] ca] ca] caU] ca] cal] c

alc solvent. The preparation can be carried out batch wise or

a] ca] ca] ca] cal] ca] ca] cay] ca] caU] ca] caU] ca] ca] caUca_ % M O “bcdgggg5hzh

?j 1 kmmmn TrRASHIOYH Y- s RP bymeryj 3atd pi Sempgradped)isadtaTRHICd 2 aPENEENg ¥BQta] ca] ¢

a] ca] ca] ca] cal] ca] ca caLca .ca] ca] cal] ca] ca] calU] ca] cal cal cal r Xrrrr+sl uPubuz

| 111 A B, 08| thestirdes gt th¢ Satabisda 8&]‘%%4”&&&6% L5 9REY e@a}“&ta]ué'é*}’cld] ca] ca] ca]

ca] ca] ca] calcal calca] cal cal.calcaUl calcalc ca V(i .

cndupkt 2l VAR Lh ok SRR Eerinh Rubedeif] 23 i rriftuahc Becaspbls dauphe ca ca
cal cal ca a o o I\ Z- 0 o oot .

1‘15&8]9~’\]&( ) %ﬁh%%ogslri\ %]OX (g{a%,\] ]an]ojq‘g!aﬁ%](ggfacbgt‘j] %%]tgaisga]cc'a] ggﬁy(l:nae f:za t:(:lgj‘caU] calc .

a] ca] cal] calaat tAlbsinleadaalied dut adart CaldreadduapraakGrd ©al £ the

GIcPCA: | Y. Y} xsnid_ZU] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca

] ca] ca] ca] ca] cal] ca] ca] caU] ca] caU] ca] cal] ca] cal] ca! Y4{ Ol 57i t;

>P4t zt oj e [V]]] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] cal] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca!:j+68rt5BD68L#zuoi d*Xztoje [V]]]

Ul caU] ca] caU] cal] ca] caU] ca] cal] ca] cal] ca] calU] ca] caU] ca] caU] ca] cal] ca] cal] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca#f bort



{vpké”ZUzt oj e [ U calU ca]caU] ca] cal] ca] caU] ca] caU] ca] caU] ca] caU] ca] cal] ca] ca
U] ca] cal] ca] cal] ca] cal] ca] caU] ca] caU] ca] cal] ca] ca¥3<KRT] en! *eq|

{vpke zZzUztoj e [ U cal] ca] cal] ca] cal] ca] cal] ca] caU] ca] caU] ca] caU] ca] ca] cal] ca
] cal] ca] cal] ca] caU] ca] cal] ca] cal] ca] cal] galcal] ca#$' ( +- BGAB{Q$pp@0ZTztoje [U
] ca] caU] ca] cal] ca] calU] ca] caU] ca] caU] ca] caU] ca] cal] ca] cal] ca] caU] ca] caU] ca] c

gglz;:a{ 33%(:[ y}}ﬁ&][l%f}}ﬂgg?ll&%] g@gﬁabﬂagifégﬂigaﬁr%uaadd%gf llﬁ]dcaljtc;!f]yca‘ﬁdéafcaU]
ca] cay ca] ij‘ﬂnﬁﬁlﬁ%ubﬁ o C%lﬁﬂluhsﬁdn%@lﬂ&ﬁ”lbﬁ%ﬂzﬁ@i&axﬁﬂ ZWPEilca wpke ZU

ztoj e’ [ Y caUl cal caU] ca] cal| ca] caU] ca] cal] ca] call ca] ca ca] caU

] ca] cal) ca] orddesadiGa %mhce«tﬂnea&m ﬁ@] G"Els lsléh stabxllzer and solvent to
"4@{{vpj e_ZTztoj e’ ['U] ca] caUl ca] ca U] ca] ca] cal] ca] cal] ca] caU?ca]c

ay ca] cay cadm%sa]tcawoﬁaimuy@nicq@yﬂ ca] caU] ca] cal] ca24ADl KSUcesu{ vpke  ZUz
toj e [U cal ca] cal ca] cal ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal
ca] cal] ca] cal] cBiemlhrylchald cahestidrcagenas Adth . din! be>@sed upj theZTzt oj e [ U] ca]
cal] ca] caU] ca] caU] ca] caU] ca] cal] ca] cal] ca] cal] ca] caU] ca] caU] ca] caU] ca] cal] c
a] cal] ca] calfjadgkeniZpt tdrc al)] thavinvention, if necessary, include specifically

$ I vpke' ZUzt oj e cal] ca] cal] ca] cal] ca] caU] ca] cal] ca] cal] ca] cal] ca
AUl cal Lau&mw,caimbii@%qéﬂ BT osoh. ] 4§ a1 £ DR, o) 117

K{vqgl ga\ Wt o gU] ] ca] caU] ca] ca] ca] ca] ca] ca ca aU] ca] cal] ca] cal ca
] caU] ca] cay] M‘éa?@&w%’a] gafg thy] ergne U] aen ano 2-pentanol,

B* | gb] X

e A aatc sl sl phah el et el s

al TCS? ]SS? L ]die%@?] C%b aLf'»] %@%@@aﬁza Ryt Woﬁig%ﬁ!}i@% )"%g)}%%]ﬂi s o2 ©
:vloc%%@f‘) Qateaiolsy 49deaf Trorpaptan: arohptactARd) sbbiner Bekcsptda
oLy el ompRhaS? SearBly et ReBiobide, At thrthbrdlide, ohlonogorm apd )

10%1 & ()~ Odei@iforatad AR LI Ktmg@a%%@rw@mmmem/ 10/

, TT10%& () -trlibd&Emine, . N) N-QT&tH 1etwa@b19rP/ﬁ@& l@methﬁ Bsholine,
10! - 109%| & () - & 109& ()-1& 109%| & ()-f!s10% | & ()- '010% |& ()- 10

100pi | ) <| ] <BretRyImbrgikiPi&né )and SEhbO%d i®hddic tyrtiGPE amings;108@kud’ () -
yl'109%&' ()-''y!10%t| 4| & ()-<~\= 10
L' 10%| & ()me'tﬂﬂ%lbdlﬁin@te,Z'swﬂlﬁP/étﬂJIs&l(‘()naté04tZ)lilé}¥bZ xylene, acetonitrile,
104293&! 10%1Z2& ()-S93& 10%1| & ()-S B !'*!1'I >~\= 10 1109 () -
hexane, heptane, dioxane, ethylene glycol dlmethyl ether, and
N,N-dimethylformamide. The amount of chain transfer agent is in the
range of usually 0.01 to 30.0 wt¥X, preferably 0.05 to 20 wt¥, more
preferably 0.1 to 10.0 wt¥ for the total amount of polyol and vinyl
monomer.

Further, polymerization can also be carried out in the presence of
the dispersion stabilizer in order to stahilize dispersion of the
polymer particles. Dispersion stabilizers which can be used include,
for example, carbon-carbon unsaturated bond containing polyester polyol
which has been disclosed in Japanese Patent Publication SHO 49-46556,
and modified polyols which have an acryl group, methacryl group or aryl

group at the end of the polymer chain. Further, high molecular weight

polyoxyalkylene polyol and polyesterether polyol which substantially do
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in the presence of a proper solvent. When the vinyl monomer is a
solid, the solvent can be used for dissolving the vinyl monomer. Some
combounds which can be used for the solvent can also exert effect as a
chain transfer agent. Preferred solvents include toluene, xylene and
other hydrocarbons; water, dimethylformamide, dimethylsulfoxide and
other polar compounds; methenol, ethanol, isopropanol, butanol,
ethylene glycol, propylene glycol and other aliphatic alcohols having 1
to 4 carbon atoms. These solvents can be used singly or as a mixture.
Water and aliphatic alcohols having 1 to 4 carbon atoms are
particularly preferred.

No particular liMitation is imposed upon the amount of the solvent.

However, a small amount is favorable in view of distilling off after
polymerization. In the invention, 0.1 to 100 parts by weight of solvent
is favorably used for 100 parts by weight of polymer polyol to be
obtained. After finishing the polymerization reaction, polymer polyol
obtained can be used as intact for a material of polyurethane. However,
the product is preferably used after distilling off unreacted monomer,
catalyst decomposition product, chain transfer agent and solvent under
reduced pressure.

The vinyl polymer contained in the polymer polyol of the invention
has a concentration of 5 wtX or more to less than 50 wtX¥ for 100 wt¥ of
the polymer polyol obtained.

The vinyl polymer contained in the polymer polyol of the invention
preferably has an average particle size of 0.01 to 10xm in view of the

effect on the dispersion stability of the vinyl polymer and properties
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agent and dispersion stabilizer, and weight ratio of monomer
composition.

Polymer polyol of the invention can be used for a raw material of
polyurethane by mixing with other polymer polyols or conventionally
known polyols, or also by diluting with the above polyols.

Polyurethane resin of the invention can be obtained by reacting the
above polymer polyol as intact or diluted by the above polyol with
polyisocyanate in the presence of a catalyst and, if necessary, other
auxiliary agents, and also includes polyurethane resins obtained in the
presence of a plasticizer, stabilizer, colorant and other auxiliary
agents.

Polyurethane foam can select an average hydroxyl value of raw
material polyol depending upon uses and molding process of polyurethane
foam.

Polyol having an average hydroxyl value of 10 to 100 mgKOH/g is
preferably used for preparation of flexible polyurethane foam. For
preparation of rigid polyurethane foam, polyol having an average
hydroxyl value of 100 to 600 mgKOH/g is preferred.

Further, in the preparation of flexible polyurethane foams,
preferred average hydroxyl value of polymer polyol is divided into the
following ranges depending upon the temperature of foam shaping stage,
that is, 10 to 50 mgKOH/g for high resilience molded foam (cold-cure
foam), 30 to 80 mgKOH/g for hot cure molded foam, and 20 to 100 mgKOH/g
for slab foam.

Polymer polyol of the invention is preferably used for preparing the
flexible polyurethane foam in particular, although it can be used for

any types of polyurethane foam.
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mm/min or more in accordance with the test method of FMVSS 302. The
flame retardant polyurethane foam of the invention has the same burning
velocity or less, 0 to 30 mm/min in particular, and passes one test.
Furthermore, the polyurethane foam extinguishes before the bench mark-A
in the horizontal burning test, or has a self-extinguishing property
which extinguishes within 50 mm and 60 sec. in accordance with JIS D-
1201. The flame retardant polyurethane foam of the invention has an
oxygen index of 18 or more, that is, a minimum oxygen concentration
required for buring at 23 + 2 °C is 18 X or more on the flame
retardance index test method in accordance with JIS D-1201. Further,
the flame retardant polyurethane foam of the invention has a compression
set of 20 ¥ or less in a hot wet state in accordance with JIS K-6401
except at a temperature of 50 °C and humidity of 95 XRH.

Any known polyisocyanate which is generally used in the preparation
of polyurethane can be used for preparing polyurethane resin and foam of
the invention. Representative polyisocyanate includes, for example,
2,4-tolylene diisocyanate, 2,6-tolylene diisocyanate, a 80/20 by weight
isomer mixture of the same (TDI-80/20), 65/35 by weight isomer mixture
of the same (TDI-65/35), crude tolylene diisocyanate containing
polyfunctional tarry compounds, 4,4'-diphenylmethane diisocyanate,
2,4'-diphenylmethane diisocyanate, 2,2'-diphenylmethane diisocyanate,
arbitrary isomer mixture of diphenylmethane diisocyanate, crude MDI
containing polyfunctional tarry compounds having three or more benzene
rings(polymeric MDI), toluidine diisocyanate, xylylene diisocyanate,
hexamethylene diisocyanate, carbodiimide and biuret modified compound of
these organic polyisocyanate, and prepolymers obtained by modifying
yith polyol or monool singly or as a mixture. These polyisocyanates

can also be used as a mixture of an arbitrary ratio.
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_polyisocyanate to an active hydrogen compound. However, the ratio of
NCO/H(active hydrogen) is preferably in the range of 0.50 to 3.0 on the
_basis of NCO in polyisocyanate and active hydrogen in polymer polyol,
water, and crosslinking agent.

Blowing agents which can be used in the invention are the same as
those commonly used for preparing polyurethane foam, and include water,
carbon dioxide, cyclopentane, n-pentane, isopentane and other low
boiling point hydrocarbons; HFC-245fa and other hydrofluorocarhons,
fluorinated ether, and perfluorocarbon. Water is preferably used.

Any catalysts commonly used for preparation of polyurethane can be
used in the invention and include, for example, amine catalysts such as
triethylamine, tripropylamine, tributylamine,
N,N,N',N'~tetramethylhexamethylenediamine, N-methylmorpholine,
N-ethylmorpholine, dimethylcyclohexylamine, bis[2-(dimethylamino)
ethyl Jether, triethylenediamine and salt of triethylenediamine; and
organic metal catalysts such as tin acetate, tin octoate, tin oleate,
tin laurate, dibutyltin diacetate, dibutyltin dilaurate, dibutyltin
dichloride, lead octoate, lead naphthenate, nickel naphthenate and
cobalt naphthenate.

These catalysts can be used singly or as an arbitrary mixture and
the amount is 0.0001 to 10.0 parts by weight for 100 parts by weight of
the active hydrogen compound.

Cell regulators which can be used in the invention are
conventionally known organosilicone base surfactants and include, for
example, L-520, L-532, L-540, L-544, L-550, L-3600, L-3601, L-5305, L-
5307 and L-5309 which are manufactured by Nippon Unicar Co.; SRX-253,
SRX-274C, SF-2961 and SF-2962 which are manufactured by Toray - Dow
corning Co.;’F-114, F-121, F-122, F-220, F-230, F-258, F-260B, F-317, F-



e el @10%e e& ()-"*1@10%h h& ()-" *VWW&Z: ZZz[ <M= 10!) @ 109B& ()-2) @
109%&' ()-2z!!109%& ()-!109B& ()-!& 109 ()-!& 109BB& () - Z[[[[[[[[ qu\B

10! !'s” Y109%&' ()-101010 )@ 10%&' ()-z!) @ 10%>& ()-z) @ 109B& () -

1098& ()-z[\m}\\ ]8]zX9dWs 10!!pP 10%§ ¢)-f1P 10%e& %9~0ﬂ3|200210fy&() |
Y1098& ()-!l1 Y10% & ()-!6,10%& ()-GB]G]]" " $"dEdWs 10!!pP N :!10%& ()-

N 11098 () 341 0%E6681 -ahd 18686 (Arikn L Radurab t XY ShidetsdSi11cone €0/ eFdVE

10! ! pP
ANLA%}gi/«gcAg )Fa% TrA0880( AndV'TFA LS i ich adel Akuabtd¥ed’ P ¥ dba N5 i FibBRE ¢b) - 0”2
Sv”) 83! NI | 108fese) cdY1: rdgllifitons Uhn'b’eo?@edlsih‘#l | d0%& i Rfar'e?ofN'da ENG'l "I J+5
NU:T109%& ()-N:1T10% ()-N:T109%& ()-N ;1109 ()-N:110% ()-N: 1109 ()-N :
110%& () - |AKPM\@&Q!‘R‘MUIG+5NH theO&Moun)- M 0. 1006810 )pahts by Odegh)t - NIr: 160%& () - N
11109 ()-N:1L10%& ()-N : 109 ()- R*S*UMWAYA[ AnQ0i J+5N!: 1 T0%&' () - NI : | 109%&
() - N2 109%Rpg) ts\by | vieQgRE (Of- Setiva3hyfdrbgert admpamgéeF+5N ;1 109\ : ! 109& () - N : !
109&' ()-N:T10%& ()-N:110%& ()-N:!110%& ()-N:!10%& ()-g”i *k”l ~p rAnT5F+5N
11109 () - 1IN :Oro@9ifink} ngSegR@3! Mhidhl 08& be) usdd id ahe’ inventiohy Axczdp foeF+5N!
S 11090 ;1 109%& () - N!: 1 109%& ()- N : ! 109%& ()- N : ! 109%& %Nl 1 109&' ()-N :!10%& (
MMMOFeMpB:atmvlemmw&y@)l Neropy bene g)ywl | di@iRy Iene \1yeaboR' () - AAAAAAA
Al J+5NI - 11098 ()-N: 1109 ()-N :!109%& (1) N:T109%R ()-N: 11098 () - N : |10%&(
)-N ;| 109& t§iethybemecphyeny,: ,ﬁ_omta("ﬁdw 1 1obabutanedialoapd Other - nolgokss() - N -
10%&' ()-N : 1100{%@& N 110%& - AMANANSTE] J+5NNL: L 109%& () - NN : | 1098 () - lN'
1 1098 () - 1NETiefhegolaning.. ddet ﬂkmé%ﬂthﬁrlemﬂﬂ% )-8 ;1109 () -

L) bl e b A ()
) e IS e e b
) i R gl i WG R
| 1109 () - 24ding ke 418 Nk ad BRIFor brWlehéQ)@dé Jto 1ot 1@V E ylibgenl 0% ()

_SvA) 831

eF+5NNborpbaR@y¥ ahd O%dke(d H o)lyjlo%?il(e) of0%00! meRO®/e( br Mork 10%Riréerl)! : ! 10%&
(N I0% ()- & r_nTSFAONN ;| 10% ()- 1N : 1O () - Sv*) 831N 100/ 0

0% ()-N:110%& ()-N :!10% ()-N :!10% ()-6 9 : :
<_E_Y: x"?5piMpyl aidx {Je (tBvhyd2BaININOhe 0 ARSOY6iND] 1andoatiil jreNand 10 ¢ ) - E G H |
"J KL My ESNNN':!109% ()-N:!10% ()-N:t10% ()-N:!10% ()-N:!10% ()-

N 71 109 () hydroxyho@lpg -ofl POQNESKGH/E OF MmKe - canoa/m(l,’e 89ed.83! NI : | 109&' ()- N : !
1098 ()- N :1109& ()-N:!110% ' ()-UV WXY Z [ \ }cIN:110%& ()-SvN :!10%& (
)- N : llO%& () - flhe 18boyg: ROLYReT POV A5 - qqnacgmququmw pohypediduted: withog' () -\

2 1| 109& 83! NI : 1 109%& ()-N.: ! 10%& 1 1098 ()-N:11
0%&! (_) “d_ e‘?“‘gﬂll\.l jcajta y%tr(;)ﬁ‘Nf ibbmc(ﬁ‘“”éﬁ\ﬁ“q( %G%’ef‘)sws l(efoﬁlj& tain_ fy - 1(100/& 0)

)[\I ISvl\)lgos/a!&Nl( Ie%uﬁﬁ'/:é’l O/&Nh)"ralflﬁ'a}:g}‘g{ fo} é}"@o/ %’é NQ P%{%&( ffﬂc%?,\'\e; XI ;002/&}&

0 a0 iR i, Nined B ghﬁﬂggrﬁ@‘%ﬁ%%y@ N 1ohe

N - 1 10% - y % N 1100
)(?\u | 10%& e(sﬁ lL\gl 104;/@?/( ¥ %ﬂmﬁwqﬁ%?%q&ﬁ(t? )‘f\l%w "!hw%is() S 28IN: (

1 10%& () - SvAx)e%le 'é&moﬁ)ed\"to'al? 85 dn)ihpd : t’eﬂa@&f&t@e,'\'i‘oﬂ JsQ%?pl(e) 30 to b{Z
9100& Y 10% - (y mY 10% )-mY@& 10% ' -& ()-! Y &10% ' -& ()-

Y ,t10%" &1(10)'(31) CliBidd is0bmraded autt| {n fad9dvEHtat aYprésw%e&- 8énperature,

Y,, 110%'-& ()- Bl10% & ()-' Y'10%-& ()-' Y'10%'-& ()-' G

10%#&' () - muffdrf Exapp3hz BOXTa0200BICL 0% &4 (Preberived O%@& (Epr [exalp U6l &tq B- m

% 1096& ()-10- & 10- & 10-& Y,,!10% & & ()-zhi ?j $k] k: |||0[p yX710%

Y '110% & (daysy' 'Thepdgirey- palgungthpng: repin iggobitgdpegt mo} d ingos gon Fhey)
Yf110% & () - M.mmmmnTnvU410% Y9! 10% & () - YF"10% & () Y10% &' () -

Y0109% & () -™M04910' 10' Y' ' 110% & () - Tnnn$oJoop| [: vU410% Y \ys! 109%8&' ()-Y

0,
YI0% & ()-Y Y The above polymer polyol as intact or polymer polyol diluted with

polyol, blowing agent, catalyst, cell regulator, crosslinking agent and



10% & ()- Y YIO%N & ()- 1 #10% & ()- Y- 10% & ()-pXrrrr+ss|[:vU410% Y
Y-"10% &&' ()- Y Y+410% & () - YY*LlO%&'() YY(lO%&'() Y@10% & () -
sz|1096&f() sFuGuHul uPubuYvzvU410% Y, "t! 10% ' y&f()-l( Y, t110% '"y& ()-1(
Y, 10% 'y& ()- ALO%R& ()- Y1094.094.0% Y "éﬁ?&&' - zz||||||}®&W1ﬂM&
Y‘le@@@ @ ()- Y slov@' @& () G Y10% ()-10y 'ylO0y 'ylOy 'y

Y, /"' 1109 I10‘V U410% Y Y1109
Y 1OW@@@L¥8‘7 2 W’a“tibﬁ/@ﬁ o mib! i begrascr el \aiogRt o pespeati Ly to

YS@0%@ ' | %40 @0@ @0@ @/ Y 109%@' @' ()-Y
Y99! 109@ " %B‘Peﬁ Y Yf510%@"

(a5 ()- %@QT&%&W@%B@E syt ﬁ%ﬁ} : f{e#ég{ G RIS e 100

o () vseibuet 8 o 0 natiebitnee, t%d*‘%g'?%%“‘f‘f@&& B2 e () - v

Y@B(10%& (&frédoriyddPahdVatehESatio of NIISIE Y ti®é Hylirog 6 D ¥e resin
(&& ()- G obla10% Y10% ' y& ()- Y10& (&10& (&10& (&Y Y, T10%& (&& () -

Y39&' 10%& component and controlled to a prescribed temperature, for example, 20 to
30 %3. “Successively, the resin component and polyisocyanate are mixed
at high velocity and subjected to free blowing fully or pouring into a
mold which is previously controlled to a prescribed temperature, for
example, 30 to 70 °C. After the foaming liquid is blown and filled in
the mold, curing is carried out in an oven, when necessary, at a
prescribed temperature, for example, 60 to 200°C for a prescribed time,
for example, 1 to 20 min. Polyurethane foam is demolded and made cells
open by crushing, when necessary to obtain desired polyurethane foam.

The present invention will be illustrated by way of examples
hereinafter. Figures in these examples shows part by weight generally.

Examples 1 to 23 and Comparative Examples 1 to 13

(Preparation Example of polymer polyol)

Following materials were useq.

Polyol A: Polyether polyol obtained by adding propylene oxide and
thereafter ethylene oxide to glycerol in the presence of a KOH catalyst
and had a hydroxyl value of 33 mgKOH/g (EO content is 14 wt¥%).

Polyol B: Polyether polyol obtained by adding propylene oxide and
thereafter ethylene oxide to glycerol in the presence of a KOH catalyst
and had a hydroxyl value of 56 mgKOH/g (EO content is 5.5 wt¥).

Dispersion stabilizer A: Polyesterether polyol obtained by reacting
succinic anhydride and thereafter ethylene oxide with polyol A and had
a hydroxyl value of 29 mgKOH/g.

Yinyl monomer
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Water: Deionized water
Chain transfer agent
TEA: Triethylamine
Initiator
AIBN: 2,2'-Azoisobutyronitrile
To a reaction vessel equipped with a condenser, 10 parts of polyol A
or polyol B was charged and heated to 90 °C while rotating an anchor
type stirrer at a velocity of 400 rpm. A uniform mixture of residual
polyol A, monomer, solvent, initiator, and, when necessary, chain
transfer agent and dispersion stabilizer was charged over 2 hours with a
uniform velocity. Stirring was continued for further an hour at 90 °C
After finishing the ‘reaction, unreacted monomer, initiator,

decomposition product of initiator and solvent were distilied off at
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Any polyurethane resin obtained in Examples 1 to 23 had an oxygen
jndex of 18.6 or more. Comparative Examples 1 to 5 and 13 show that
less than 5 wt¥ of vinyl monomer (A) had no effect on flame retardance,
and had an oxygen index of less than 18.0.

"Examples 1 to 23 and Comparative Examples 7 to 10 show that vinyl
monomer (A) exceeding 80 wt¥ impaired humid aged compression set and
reduced durability of polyurethane resin. Examples 1 to 23 had a humid
aged compression set of 7 X or less. On the other hand, Comparative
Examples 7 to 10 had a humid aged compression set of 14 to 17 %.

Comparative Example 11 shows that, when vinyl monomer (A) was 5 to
80 wt¥ and vinyl monomer (C) was 0 %, that is, when the vinyl monomer
was acrylamide and acrylonitrile alone, the resulting polyurethane
resin impaired humid aged compression set to 12 %.

Comparative Example 12 shows that, when vinyl monomer (A) was 5 to
80 wt%¥ and vinyl monomer C-2 was less than 1 wtX, humid aged
compression set was not improved.

(Preparation Example of polyurethane foam)

The above polymer polyol and following materials were used.

Polyisocyanate B: TM-20, a polyisocyanate mixture having in an NCO
content of 44.9 ¥ and consisting of 80 parts of a 80:20 weight ratio
mixture of 2,4-tolylene diisocyanate and 2,6-tolylene diisocyanate, and
20 parts of polymeric MDI, M-200 (manufactured by Mitsui Chemicals,
Inc.).

Polyisocyanate C: T-80, a polyisocyanate mixture having an NCO
content of 48.3 % and consisting of a 80:20 weight rgtio mixture of

2,4-tolylene diisocyaﬁate and 2,6-tolylene diisocyanate (manufactured

by Mitsui Chemicals, Inc.).
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Catalyst B: Minico L-1020, amine catalyst (manufactured by Katsuzai
Chemical Co.).

éatalyst C: Niax k-l, amine catalyst (manufactured by ARCO Co.).

Catalyst D: Stannéus octoate

-Cell regulator A: SRX-274C, silicone cell regulator (manufactured by
Toray-Dow Corning Co. ).

Cell regulator B: L-520, silicone cell regulator (manufactured by
Nippon Union Co.).

Preparation Example of high resilience molded foam (cold cure foam).

Resin component was prepared by mixing the following materials.

Polyol A 50 parts
Polymer polyol 50 parts
Cross-linking agent 3.0 parts
Water 3.4 parts
Catalyst B 0.4 part
Catalyst C 0.1 part
Cell regulator A 1.0 part

The resin component was allowed to stand at 23°C for an hour and
time dependent stability was visually observed. Results are shown in
the table. Successively, polyisocyanate B(TM-20) was weighed in an
amount to obtain NCO/H mol ratio (H : active hydrogen in the resin
component) of 1.05 and temperature controlled to 23 °C.

The above resin component and polyisocyanate were mixed by stirring
for 6 seconds and poured into an aluminum mold which was previously
temperature controlled to 60°C and had an internal dimension ratio of 4
14 : 1 (length : width : depth).

Mold lid was closed and resulting foam was hot cured in a hot air
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table, Examples 1 to 22 and Comparative Examples 1 to 12.
Preparation Example of slab foam

Resin component was prepared by mixing following raw materials.

Polymer polyol 100 parts
- Water 2.7 parts
Catalyst B 0.2 part
Cell regulator B 0.7 part

And then, 0.16 part of catalyst C was added in the above resin
component and mixed, then controlled to 25 °C.

Polyisocyanate C (T-80) was weighed in an amount to obtain an NCO/H
mol ratio of 1.10 and temperature controlled to 25°C. These liquids
were quickly mixed with stirring and poured into a blow box having
internal dimensions of 2 : 2 : 1 (length : width : depth).

The resulting foam was hot cured in a hot air oven at 120 °C for 10
minutes. Foam properties measured after 24 hours are shown in the
table, Example 23 and Comparative Example 13.

Foam properties were measured by the following methods.

Closed cell content: Evaluated by tactile feeling on the foam
immediately after demolding and before crushing. Result are indicated
by symbols S, SM, M, ML and LL in order of low to high content of
closed cell.

Density : Measured in accordance with JIS K-6401.

Overall density : Foam density with skin.

Core density : Foam density after cutting off skin.

Hardness : Indentation hardness was measured in accordance with JIS
K-6401.

Tensile strength : Measured in accordance with JIS K-6402,
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Humid aged compression set : Measured in accordance with JIS K-6401
except at temperature of 50 °C under humidity of 95 ¥RH.

Flammability : Burning velocity is indicated in mm/min according to
FMVSS 392.

Oxygen index : Measured minimum oxygen concentration required for
buring at 23+2 °C in accordance with JIS D-1201, method for measuring
flame retardance index.

Air flowability : Measured in accordance with JIS L-1004.

Examples 1 to 23 and Comparative Examples 6 to 10 show that an
amount of vinyl monomer (A) exceeding 80 wtX in polymer polyol impairs
storage stability of resulting resin component. Foam could not be
prepared from the resin components of Comparative Examples 6 to 10.

Examples 1 to 23 and Comparative Examples 1 to 5, and 13 show that
polymer polyol having 5 to 80 wt¥% of vinyl monomer A can improve flame
retardance of resultiﬁg polyurethane foam. Flammability 0 mm/min
indicates substantially non-combustible. Examples 1 to 23 had an oxygen
index of 18.5 or more. Specimens completely burned in the case of
polyurethane foams prepared from conventional AN base, AN/St base and
MMA base polymer polyol shown in Comparative Examples 1 to 3 and 13.
Comparative Examples 4 and 5 show that less than 5 wt¥ of vinyl monomer
(A) exerted no effect on the flame retardance of polyurethane foam.
Comparative Examples 1 to 5 and 13 had an oxygen index of less than
18.0.

Comparative Example 11 shows that, when vinyl monomer (A) was § to
80 wt%¥ and vinyl monomer (C) was 0 X, that is, when polymer polyol was

made only from acrylamide and acrylonitrile, the resulting polyurethane
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when vinyl monomer (A) was 5 to 80 wtX¥ and vinyl monomer C-2 was less
than 1 %, humid aged compression set was not improved (29 X). Examples

1 to 23 had a humid aged compression set of 7 to 20 %.
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Polyol A 80 - - - 75 80
Polyol B - - - - - -
Dispersion
' stabilizer A - - - - 5 _
(A)AaM’ 1 5 10 16 5 5
MAAM - - - - - -
DMAAM - - - - - -
IPAAM - - - - -
(B)AN 7 4.5 3 1 - -
(C)st 12 10.5 7 3 15 10
MMA - - - - - 5
BA - - - - - -
SA - - - - - -
VL - - - - - -
DMAEMA - - - - - -
IPA 3 18 36 58 18 18
TEA - ~ - - - -
H: O - ~ - - - -
Viscosity
(mPa » 5/25°C) 3100 3200 3900 4200 - 4000 3000
Resin
Humid aged '
compression set (%) 4.3 5.5 4 6.1 3.6 3.5
Oxygen index 18.8 19.8 21.6 23,6 20.3 19.8 .
Resin component uniform « - - - -
stability
Foam
Closed cell content SM - - - - -
Air flowability - - - - - -
(cc/cm? /sec.)
Overall density 50 “ - - - -
(kgf/m ) 47.5 47.1 47.2 47 47.3 47.3
Core density(kgf/m’ )| 18,2 18.4 20.2 20,5 18 17.8
Hardness(kgf/314cm* )| 1.3 1.24 1.18 1,11 1.25 1.2
Tensile strength 113 109 108 110 111 108
(kgf/cm )
Elogation (%) 67 67 66 66 67 67
Impact resilience 17 18 16 20 13 14
(core)(%)
Flammability (mm/min) O 0 0 0 0 0
Oxygen index 19.4 21.5 22.2 23.9 21 21.3
Monomer composition (%)
(a) 5 25 50 80 25 25
(B) 35 22.5 15 5 0 0
(C) 60 52.5 35 15 75 75
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Y\ kI moywih 0% & () - 7 8 9 10 11 12
Polyol A 80 - - - - -
Polyol B - - - - - -
Dispersion
stabilizer A - - - - - -
(A)AAM 15 1 3 5 5 5
MAAM - - - - - 5
DMAAM - - - - - -
IPAAM - - - - - -
(B)AN 4 10 14 12 11 5
(C)st 1 - - - - -
MMA - - - - - -
BA - S - - ~ -
SA - - 3 - - 5
VL - - - - 4 -
DMAEMA - - - 3 - -
IPA - - - - - -
TEA ' - - - - - -
H0 15 1 3 5 5 10
Viscosity
(mPa -« S/25°C) 3400 2800 3300 2900 2800 3100
Resin
Humid aged
compression set (%) 6.7 4.3 4.1 3.9 4.1 5.8
Oxygen index 23.4 18.7 19.2 19.7 19.6 21.8
Resin component uniform <« - - - -
stability
Foam
Closed cell content SM - -« - - -«
Air flowability - - - - - -
(cc/cm® /sec.)
Overall density 50 — “« - -« -
(kgf/m* )
Core density(kgf/m')| 47.5 47.4 46.7 46.9 48 47.1
Hardness(kgf/31l4cm? )| 23.7 22.3 23 22.8 22.6 22.1
Tensile strength 1.45 1.39 1.45 1.47 1.51 1.47
(kgf/cm? )
Elogation (%) 110 110 109 110 109 109
Impact resilience 66 67 67 67 67 66
(core) (%)
Humid aged 20 15 14 12 14 18
compression set(%)
Flammability (mm/min) 0 0 0 0 0 0
Oxygen index 20.4 18.5 | 19.1 19.3 19.2 19,9
Monomer composition (%)
(A) 75 S 15 25 25 50
(B) 20 50 70 60 55 25
(C) 5 45 15 15 20 25
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Viscosity
(mPa « §/25C) 3200 3000 2700 2600 2800 2700

Resin
Humid aged
compression set (%) 6.3 4
Oxygen index 23 20.3 21.

=W
.
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[\“ 1 .¢]
N
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Resin component uniform < «— «— - -
stability

Foam
Closed cell content SM
Air flowability -

{cc/cm? /sec. )
Overall density 50 - « -« -« -«

(kgf/m? )
Core density(kgf/m? )| 46.8 47.7 46.5 47.1 46.9 47.17
Hardness(kgf/31l4cm® ) | 23.5 22.5 23.2 22.7 21.5 22

't
't
't
X
'

Tensile strength 1.44 1.5 1.49 1.4 1.33 1.48
(kgf/cm? )

Elogation (%) 110 109 108 109 107 106

Impact resilience 66 67 67 67 67 66
(core) (%)

Humid aged 19 13 12 11 10 10

compression set($)

Flammability (mm/min) 0 0 0 0 0 0

Oxygen index 20.1 19.3 ] 18.9 19.2 19.5 19.8
Monomer composition (%)

{a) 70 30 40 60 80 80

(B) 22.5 70 60 40 20 20

(C) 7.5 0 0 0 0 0
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3) a compound represented by the formula (4):

CH,=CR’-OCO-R" @)

“) a compound represented by the formula (5):

CH,=CR''-COO-R">-NR"-R" (5)

wherein, in the formulas (3) to (5), R7, R’ and R" are a hydrogen atom or methyl
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10.  Polymer dispersed polyol according to claim 2 wherein the vinyl
monomer (C) which is copolymerizable with the above (A) and (B) contains O to
less than 5 wt% of styrene, and the compound represented by the formulas (3) to
(5), and an acryl ester or methacryl ester compound except the compound
represented by the formulas (3) and (5), and the total amount of the compound
represented by the formulas (3) and (5), and acryl ester or methacryl ester
compound except the compound represented by formulas (3) and (5), and one or

more monomers (B) seleced from acrylonitrile and methacrylonitrile is from 20
to 95 wt%.

11.  Polymer dispersed polyol according to claim 1 wherein the acrylamide
compound (A) is one or more compounds selected from the group consisting of
acrylamide and methacrylamide, and a vinyl monomer (C) contains 1 to 60 wt%
of one or more compounds represented by the formulas (3), (4) and (5) and O to
5 wt% of styrene, and the total amount of the compounds (C) except the both
styrene and compound represented by the formulas (3) to (5) and one or more

monomer (B) selected from acrylonitrile and methacrylonitrile is from 19 to 94
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wt%.

12.  Polymer dispersed polyol according to claim 1 obtained by polymerizing
in a polyol a monomer mixture containing an acrylamide compound (A), one or
more monomers (B) selected from acrylonitrile and methacrylonitrile and a vinyl

monomer (C) which is copolymerizable with (A) and (B).

13.  Polymer dispersed polyol according to claim 1 wherein the polyol is one
or more polyols selected from polyoxyalkylene polyol, polyester polyol and
polyester ether polyol having an average functionality of 1 to 8 and a hydroxyl
value of 10 to 600 mgKOH/g.

14.  Flame retardant polyurethane resin obtained by reacting an active
hydrogen compound with polyisocyanate wherein the active hydrogen compound

is polymer dispersed polyol according to one of claims 1 to 13.

15. Flame retardant polyurethane foam obtained by reacting an active
hydrogen compound with polyisocyanate in the presence of a catalyst, cell
regulator and blowing agent, wherein the active hydrogen compound is polymer

dispersed polyol according to one of claims 1 to 13.



