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POL'YLWET~L4~'E FO ~1~I PREPARED FR01I DOUBLE 1~LETAL CY:~.;VIDE
C01~LE~-CATAL~'ZED POL~'O~'YALI'YLE~-E POL'~'OLS A!~TD POLYOLS SUITABLE FOR
THE PREPa.R.~TIO~ THEREOF J 1G 1~ ._, Technolo~~ical Field ^ne Drese::~
i::vention oer rains to ool vuret^a~:_ s',?.^rj.C_ : a:?Q S~a~^ Lo=.:u
prepared ~rOi?'u dOUDI a metal C:~r.::ld CC';:C'~_::-^c..~.G_VZeu
~.^..ClV~tner DO;VOI 5 ea:'11b1tlng ~:.C~c,SeG' ^W~~.~~~__ ~~t~CuC=. T:1_
res_: ~ ~rven~l0n ~~:=t.'~e~ oer rains to multibloc;: a~:c. bico~r.~ositi
oral polyoawakv1 ene - ~ r ^ ~,. -:~e coub 1 a metal cyanide comol ~~
lDP-tC! ~c~~.yo_s prepa_e~. ~~ ~ _ _ C':=G-.yZe~ Lr.701VmF_'r~Z?=iJ.^_ O.
ailCVlene C:~_'.de ml.XtLlreS tC LOriil polyo s Y ~olyoxypropyiene
no~.~et:~er 1 :awing processing - ~^ O ~ v - , o , ~ '- ~ c y ~  n
_........... ;.I?C_ GS - _: D r ~ s s:,. ._ bl Cr LS~ r eo~~_ Ana po ~
..rur a t__~__~ r,~clded anc s iab f oam . Description of Related :~-t 30
~J D re i~r.^~ C ~ v ra ra r a ^ n olvu_ t._~__.. _ o_y;n rs a_ o_ pa_ed by
r~act_..g a c~- or pol yisocyar_ate w=t:^. a pol yrunctiona 1 ,
isoccyanate= r`active compound, ~n particular, rydroxyl-functional p01
YC.'t~'lE.'r pOlyOlS . 11~.:.T~erO~~S ar r.-reCOgnlZed ClasSeS OT
polyurethane polymers exist, for example cast elastomers, polyurethane
RIht, m=crocellular elastomers, and polyurethane mol dec ar_d sl ab foam.
Each of these varieties of polyuretran es prese:.t unique problems in
formulation and ~rocessina. Two of the highest volume categories of
polyurethane polymers are polyurethane molded and slab SUBSTITUTE
SHEET~(RULE 26) 3 0 S E P 2002 n~~e~a'o   3 0 SEP 2( ~~~0 99l5165 % ~ '
,PCTIEP99102Z~9 -2 r~o 1 dec toa:~ the reactive i.^.--ra~~ a-~ts are foam.
__. , SuOCv1:l t0 a Cl OSed T;lOlC and foamed, whl 1 a In S1 ab soar,',,
the reactive i.^.ared~ ents are supplied o:lt.o a r,:ovinc con~reyor, cr
optionally into a ciisconcinuous open i O~.^.., a-":C c.~ ~.O'v:=a ~O
?''_Se irel~'. T~'le r~SL:~ tii?g tOdT,TI siai, cite:': 5 to 8 fe;. (2 to 2
. o ,a,) wl.de a.^. d. :liC~:, may c'_~ce.~ inte t'.^.~.^_n=r sections for
use as seat c~s:L=G~a, ....rpet ~.:nderlay, anc cthe= ap^l~catwons.
..=_~_.., ~03:". ".^`,' ~O~ '.-Se~^, fOr CJ.^.i.Ol:.reCa.. LO^i'. lJc.r~S,
LOr ~^":^ _e, CuS lOnS ror autOillOtlV2 Seating. the cast , t:-:? t;o l
vo::wrooY~.ene ool vether ~c~ yo~~s use_~1 _~_ __=_a.. a::. ;r:olded foam
appl~cGt=ons !:c.'~ ... 1J_c:: pr C~~r ~.:u ..~".~'J ~:  hSSe - Ca tai yZed
Oa;.'~7I"OTJy'! W.lOrl G= S::_C~`O-_V _~'^_~.C _:~=t=r~GrS Su.... aS p~OpV!
ene Q1VC01 , =_, y.`VCerlI~l~, S.^._.,.W :.C~ , SCC. , pr~::C',_C_nG the
reSD2CtIVe 



' ' 1 e~~e ~_ois,,~ tr yols , a::c heXOls . As is now ~~.1'.JOXy~~Cw~j __
Ci.-, _ .^...OC'.., _....~.v., G _ _...._...... ^.i`=_a_ ~.-
,_'``.rG~Jy-~--~ 1:~:~:~ Oe tO c~~CO:?~`_ ~_....~5 G'.:=_::~ baS?_Cu~a~
VZeC O::_~'prGp',:'la __^?'? . _~~ '";0:':0'l1_^...~_.~..=,~ ,
LLr:S=.~'..'.~a`eC. ..._~V'_ G~ COI101 2~ baSrS a:: O::ya'!::yictabi
t'lyC'_'G:`Cy~ c_;z'OL:~, anl.tS COI~it~.T'_~:1C.. C~_:':~rG~.~^:i G:~.^'.
G:~:'~JrO,:~'J.~'_at:.0:? prOduCS i.~:.^.2'E;J S? :1_~^,,_ ,.,..rQ~ d.";
,0::.^._ OL~.':satl:rated 1_.7G1VOXV propylene mo:~o~.s havyr.c a broad
mOiecular weight distriLut?O:i. :_5 a ?"SUl t, ~.r:~ aCtL'_.,^,..~
i~lnstiorallty O'~ the ~ ` ~J~ y=h_?" OCl y0lS ^rJQ'~C~.'~. '_S ~! Gw_re'G
Slgn? f.'..Carltly from tl-:a mlOm=.:15~ n Or `~t:l:r.`.l.Cc'i~ n
~L:'lCt,lO'~'la~ 1t~'. l~~Or20Ver, th_ m0.^.C1 Ge:l~?'atl0:t w~ aCeS d
ralc~tlVely lOW praCtlCa1 limit on the molecular weight obtainable. For
eXample, a basa catalyzed Q000 Da (Dalten) molecular weight (2000 3 0 Da
eq~.:~ va l en t tr;e fight ) diol may have a measured uraat-~rat~ o^ of 0
. 05 meu/g, a:~d will thus contain 30 mol perc`r~t unsGturated
polyoXypropylene monol species. The resulting actual functionality will be
only 1.7 rather SUBSTITUTE SHEET (RULE 26)   -  3 o sEP Zooz WO 99I5165' F
FCT/EP99/0==.9 -3  tha=. t= "nom~na_" sunctionality of 2 expect`: f^,= a
rr'vl~Y ~.x y...~ ~ "~''Opyle=le C=C~ . AS this prO51 em 1S i`1_.gnC__^__C.
aS T^.Cl eC',._ar w~i~h~ _:.C.reaSeS, preparatl.On O~ JCS VCxy_ ~rcp_~eene
pol ;Ycl s :.a~~-_ ~ equivalent weig~.ts '.:~a~_er tr.an .. ~ -, _ _ G
:O'.~~ ~.L,U~~-~~C';, :~a -S =T,DL"aCt'_Ca~ uSlng C'JilV~::~.=O:?a~~ ~'JaSa
CatalVslS. t~:a:'ly aC~e:`;O~S }'1a1'2 been m:=.ds OVer t_'lc Ve ?'S ~C _
_~~..~ the r"o;.ol ~..ntent of pol yoxvpropylene pC ~ yols . L;se o= low=_r
temoerGtures and pressures results '_:_ some if j.TT',O'=^vJy'.'(l~?_^.~,
aS _~ _Lls~rated bV ^L:ropea:? pL?bl lSh~d G.^.:W_.....C1O:': .r_ ,. _ , ,
~ =3 _-Tii . ~C~weVer , mC:lCl CO::W:1~ 1S Cnl~,. .:.OLv~red tO t~:S ran=a
C~ ~n-~5 m01 'IJerCe:'.t, a_'1~ thS __~_~=c_^. ra~~ ~ s u___~ased to such a
decree ti'Lat cost Yl sOS sharp! V C'.._ ._... l:!s.r`aSed reaCtlOn t i m .
LJS Oi .! ~.`..e~'~:at' Ve Ca.`_.i  tJ suCh aS Cal Cl llm naphth_nate C:
tlOna~ ~ V l:': C:':l~~:lCtlOn Wltl": CaZ'tlarV aml ne CO`..J.ta~'y.StS)
=s'.._~ _._ p01 VOIS ~:aVlng ~ eVe-s Of ....nsatui..._lCi: C~ ....._. "
.'~~~ t0 0 . ~= '.TICC~~C COrr2SpOndlng a :ai:: ~.O lO-G ~.1~_ _C~_nt un
Sav.u=a,`_20 TT:OnCI S. 20 DCUbla :~.etal cy3nlde catalysts such as zinc
`:Lac:;anocCbGltate com^lexes were found to be catalvsts fC_
ox~rpropyiaticn _.. the decade of the '60's. Howeve~ -, the=r high cost,
coucled with modest activity and the di fficultv of reTO~~=na siQnifican t
auanti ties of cata 25 lyst residues from the polyether product, crevented
commercialization Unsaturation cf polyoxyprooylene ool ~,ols produced by
these catalysts was found to b2 low, i'lOWe'Je'_", at c . a . 0 . C'18
meq/g. Improvements in catal ytic activity and catalyst removal m=thods led
to brief 30 commercialization of DMC-catalyzed polyols in the 1980' s .
Howev~= , the ecor_omics were marginal at best, SUBSTITUTE SHEET (RULE.26)
, 3 0 SEP 2U02 WO 99; S 165 i PCT/E P99/02'_28 and the improveme;.ts
expected due tc the lower monol COr':te__^_t a=iQ t;::SatL;rat'_Oil did nOt
mater lal=Ze . ReCe:Wl V, as i ndlCated by L~ . ~ , patents ?C~, c~ ,
~,=02, 90o and 5, 545, 510, researchers at the 5 ._.vC Chemical Comp
a_^.~.- have produced DMC catalysts with _._~~==C=:a_ a^.l~lt;., whicr.
have a::.sJ res~lte~ 1 r. -~~:e=i:.J t::e unsaturation to unprecedented
=evels ir. th __~~ce cf C.O~~~ to C.0^7 meq/g. The polyxyproDylene _clyols
.'.hus prepared were found to react In a a.,~. _ ~. a~ . -^ r o ~ p~lOr
~~lOWn i0 ~s~._~_..a~iv..l; di=te_ent mann~r ~rom 



L':sS._....r at-.r_. ~~.^._VJ1S In Cer tai n a~TJI ICGtIC:IS nOta"J1V _, C
St ~._aS=.^~Ce~s a_'?'a l"? C=OC ell;l ar LoaIT;S. D=s~==_ "_eir perceived
advantages, ..~.:bstltution ~= ~_~.._ pcl~rols for their base_catalvzed __
analogs in co.~Te=c_a_ scale :~olded and slab foam ~c=.;~.ela,t;~_.~ .___
~_~~._. -!eu -o catas~=oc~:lc __ilure. I u:,C '.~~ ioai:j, .__,_ S~a.WJ_
lJaW ~.iC~i ? , - ~.nesJ _.t':Creas Q to S`.t.. a:i efL~.._ .`_.ic.~ L.:i=
ncCesSaiv' C=L:shII:Q O~ tP~ iOamS c-~lcv~ng ~.:~id'~r_ ~r:.,wed dr ff_w.!1
t if rot ~mnosslble. 2 ~ ___ both mel ded foa:r;s and slab foams, foa:r
collapse often. occurred, rer_derlnJ such foams ln-capable of production.
T:~:ese effects ...cur even when the nigh actual functionality o= such
poiyols is purposefully lowered by addition of lo4Jar fun: t.i anallt;Y poi
yol s to achieve an 25 actual functlo=:arty similar to that of
base-catalyzed polvols. DMC-catalyzed polyo:~ypropylene polyols have
exc~~tion all y ::arrow mol ocular weight distribution, as can be seen fro.
viewing gel permeation chromatograms of 3G polyol samples. The molecular
weight distribution is often far more narrow than analogous base-catalyzed
SUBSTITUTE SHEET (RULE 26)   3 0 SEP 2002 `~'O 99ISib5 % PCT!EP99!0=~~9 -5
L'70~Y01 S, Dar tlCU1 arl V 1u the ::i qher ec~ulVal ~:lt ~:~SlQ:lt ran:e,
_.._ eXa;r;p, 1 a . ~c;vdi spersitles 1 ess t:'~ar 1 ... are aer.erGll v~
o~talr.ed, a::d pol ydispe=si ties In the r _ _ ~ ange o. _ . C~ tc ~ . =5
ar- ccr~~nor.. In view of the low 1 e~~els cf - ~.__~cu=~_-cn and lo~~ pol
ydispersi ty, =t was su~-pris;nc t::..._ ~:~.-.^....~.11'ze^~ ~Ol yOlS did
r_~Ot prOCr t0 be "drOD-i n" _ = 1.~..._;-~e.-._~ fo= base-catalyzed
pc=yols ~n polw_ ~ret:_ane i _....., G:~"~__...L'_O.^.S . RcydL:Se
OXVD=ODV_' atlOl'1 w.'..tl'~ fil0..^,_~^ _,... ...-..'_a_;...tS ;.S
~":ly::_.y efLlCle:W, _~. 1S Ver~' deSlra~~e _ _ ~.~ ^-c~ lce ~t~?C-cata=,~
ze-polyoXypr cpyler.e polyols w~:'_ch C._. C;r e..t_~l =e~! aC_ ^O:lVent 1
0:'1a1 Dol YO1 S ;T.''_ S_d0 and fT,' :_..._... p0 ~-J;:_eti. :?_ f~0^.'Tl
aDpl i Catlv^ns . -, .. ,.. , S O ~ .. ,, p a ,-..., a ~ , ~.. , ._
c~r,c~__ cn _ a~~ ~._~t_on ch~omatog_ams c= bas=-rata=, ze~ ~..~.
L~~~~C-cater 1 vze~. 00 1 vols di scloses T. ~.-`.~..~ :-" `'i L._.. -, ~-
1-,~,r` '"'C been reCOg: i?a~ dS _ _ C:_ _ _.. _ .. 5 w . ..r. ~ _ O i_r._
tJW ,_ =eS'.j'1L-d_Jc_^_.^.Si_= _.. "~.^~~ V-C1 TJer LOrTG: ~.c . ~Or
eXalTlDl~ c',S _ _ _ - _ ' J . J'.5 : _ W . ... _ . ~- . . .. - _ _ G' u..
W 1 , U r. _.. .,. ~ ' C G t G l V G W.. 1.. eX:il:~~tS d ._~Qr-=_......_~
' _Sd:." DO^~ t=On O~ lOW ~lv~leC'..:1 a. t.. ~ ~rt O1 ~CO =_ ~ G~... "`O~
V'O.<w'DrO.-, V _ _..~ T;1O:'lOl.S 1."J~ lv., tO ._,. :.i'?a mal n 1'.101
dCi:la- 4: .lgr?.`_ TJea~i . aaSt the pea4:, tile W_l~'~t Der Ce:=raga O`_
nlgher m01 e: ular Welght SDe~CleS f=__ls cf_ -aoidlw ir. C~~rve B cr
~,_~ure =, a sirr.i lar c::romatogra:^: cf a 1;:-1~-catalyzed pcl,,'cl
reveals a tightly ' ~ ~rv little lo~:~ molecular weight c~..tey~d peak wits
v~. 2~ "lead" po=ton, buy ;~~~tr a small portion of r:~ghYr molecular
weight species, which ~.a:; be termed "high molecular weight tai.". Due to
t'_he low concentration of the high molecular weight tail portion,
generally less t:nan 2-3 Weight percent o. the total, the polydisceYSity
3~~ remair_s low. Both curves are idealized for ~ur~oses or illustration.
SUBSTITUTE SHEET (RULE 26)   3 o sEP Zoos y i ~4'O 99/5165? "
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It has now' been surprisingly discovere^ that r,~~'_ti^l~oc~: or
b=compositional D~`~ cataiyzec cc=- ~xvcrocvle^e ccl,~.ois which mimi c the
behavior of ~f durinc ....~_ _-catal yz=d anal ogs may be obtainec, ::_~-
l'-L_,r 1 a_-o ~ s,~ al 1 buc ef=ecz i ve a~:ounts of _ _ -, __ :-plan=
paid` cr ~_he= suitable sta'Lili.at~o^-r"od~fying .^r :"~C:::Jf;',~?=S
m..~. C=_~.'?~ ~:e=_1T',, a'_"E' CO-'JC! V',Ll~'_"=S_C a~0.^.J ~~ec?~
prop<rier:e elide during the most substantial pa=~ of o:= :,ro:w=at~cn ,
_?s_~cing in a rar_dom polvcxvpYopy'! ene .---.o.c ~ ;,:, ._ ~:^ ~ v.c., =~
both convar.cional batch processes co^t_nucu= adc_:.~o..^. O= Starter
pOlyo::va~.~:viatlOn -CCSSeS, _.. ' S "=L=Gble t=:at t=1~ aT,OLl:lt Ot
ev::'v~r:'S _. cx~.de in ~.__ ~..__=::al bl OC:i P.O~ ...._ d' SprCO _
~i0:la=a~y _,iC=_ th a:: t ~= G'"".:~i:n~ CSC:! tc.lnc'' :. ~.. v!:c'' 1D
"r nc~._ blOC:C . ~~.^_OT"~DOS;.~.=C~:':..._ ,^_.~l V2~'.rS c5 C.'~'~=lr:ad
}''eY'elr:, are _ _ _ , rCG'.:CG D`,W..._ ~....~~:?'.'_^L:S ~~C.=~'_C_. "_
S~ar~__ ~rCCeSS. f','.ul ~-:.^.! CC-: ..._.,~ '~'~.wSCf^.~OS'_~1': _.,.._
~O1V0_S :laW~ ''L'~:: ~C~.:r:~ Su~taD ~ ~ ~_^.r a_ i~: i ,C_u_O a__^_G Sl
ab i.0a".'. Lv' ct:'~~J1 1C tlCnS ..._.~ :iS,^.,laV prOCeSS=.T?C 1
at~.tu.:a 51T1' ar t0 1~~:~__ ~aSA-v...._."..~~ .'~~ an~lOgs. Brief
Description Of The Drawings F-GUFF i ll l castrates h_rpcthatica,~.
molecular weight di.strib~.:tio:~ curves for a conventional, base 25
catalyzed poi yol (Curve A) and a D`,tC-catal yzed ~olyol (Curve B). .
Detailed Description of the In~cention SUBSTITUTE SHEET (RUL.E 25)   3 0
SEP 1001 :VO 99I5165 % PCT%E P99;0='_2Q 1:~t2::sl`~~ reSearG.h lntO the
l...e.~~SS.~ a..~ ~_^.ySiCa! C:laraCterlSLICS OL pOlyOxvprODyl er:2 OC1'~':
~S .''laS le: t.7 ti:e C1SC0'var~.' Lhat QeSDlte the narYO'~' r;~012CL~.ar
~:`=gr.= d:.stributl~~n a..^.d low polydispersitles .._ DhIC.. .._~a~~
~~ced p^_yo_~, s;-._;l :^.ig~. molecular we~ g~= ..ract,_or.s __
reso~ca~bie =:: iargs part for excess=ve foam t _tness r;
stabll1Z._--..t~or1) a.^.d roam col_aose. ~t ~s _..._ .._S2-. t.'":at
~.=?eS_ i.'_.r . TGIeC:.llar W~'_g:lr. 5: ~.`".__5 eXe=.-t ~ L. a
5.___...~ta:'1~-.L1:^:2 e_~~Ct wllC.~ al terS t~le S~!L:b___~V a.^.~ i r~~.
!`:~..CC t::~ p!laSe-Out O~ th_ grOW lr:g ^Ol y'Lreti:a:.e ^Ol y^l~Y S
cu==. ~ t':ze i socyanate-polyol reactio.^.. ~1~.n1 ie fc.n: cal 1 a~s~ in
sl ab foam formulation s ,..=S taG~.l_Za~ 1 O_:i _.,';',DICVi ..^.~
D~''~.-Ca~al~'Zc ` ~.~VW:'y'CrCDyI are O.C1 yC.IS .^.c.S Dae:: aSSOClater
~J_.~.i'1 .n_g!1 = i "~~;.CL:lc=- L~:`=C.^:~ ~.~. .^_O:':a.^.t8, nG
2?:Dla?':atlC.. YOW.~'1 tl g.^_ __tneSS laxCeS=lve Stabi 1 iZat10:1~
expCrle:lCeC., 1n ~'.~:~ :r.~C LOr.'T'. rc.., ..~=c~C~C-_ be_~ ~XIJraSSe'a
. T!!e 1~-~e=-:tons have _::r~=-_s-ng 1 y fou:~d that tr:e high r~wecular
LG~_ COT:Oi:cl~~ Dr_Se ._ i?: D::~-Ca.`.a_~'..VZ`d 2~~ poiyoxypropyle: ~
~~:~iycls i s =esno;_sibl a Lcr excessive u..lQ~'lt:?eSS In mGICS~ LOa,Tr
aS Wel 1 as Loam co_la~se l n slab foam. T:nat tze same cause creates the
opposing - - r etaects o~ desta~;_-lzation 1 : s 1 ab foa.;~s an~ excessive
Stab111Za,`_lOn l n m:WCla^ fGamS i5 mOS t surprlslng . 25 Tus far, r:c
completely effective methods cf avo=ding production: of ~'.igh moiecul ar
weight com~or.ents during pciyoxy~YGG'.'~ ati on empl oying DMC catalysts
have been fount. The present inve_^tors have surmised that t.'2 dlSSl,^.1~
a= Dr~J~CeSSa~'Jlllty Oi CO:'!ve:'.t10:'lal polyolS 30 and
Dt'.~-Ca.'.alvZed DOlYOlS maV reSi de In the di f=erenCeS exhibited by
trese polvois with respect to their content of lower and higher molecular
weight species. Since the SUBSTITUTE SHEET (RULE 26)   WO 99i516? "
PCT/EP99i02,?9 



_g_ com:,lex phas_-o'~t of r:ard and soft segments w:^.ich occurs during
polyurethane polymerization is know.^. to be affected b',r po_vol molecular
weigi:t, this p:lase-out was o_^.e aspect w!-:=ch was i d`ntiFied as a
Dossibie cause e'~__ 5 =,,=,_,CeSSa~111Cv C~_-nC2S. ! t=. rlaS .Jeei:
S'_:"'~=1 s_r.gly ~..~sco-~e=ed that preparation of pol ;.oxvproDVla:~e
polvol s _=Gm fP=~:L~:'_"eS CC::tG_::__^_~' a m1I-!lmL:~Ti erre.^.C? C'~
aTOLI__^.C Cf CC.^.1:~='v","_=~CwD_~ .'."C:1G;'le~S, D~ete~.b.~V
et::~'_el:d O7:?Qa, _._~JL:yi':C'.:.t t!":? S'~~'Sta.^_tla~ maOO=1tV O~
D~'~`-Cdta~ VZe ' C:~'v.= 1 ky! c.tlC^, DrCQUCeS pOlyOlS wr'_C~"1 art
uSELUI in the i Say; c t",a::_:':r aS rl's.?'__ baSa-CaCc~'.._`JZeCl'
T~O_VOx~'J=CDV_ene C _:~ C~~ C'.= tS -_. .'W1'd _'a and S_a~D i0af;~ aDDl
lCat~'G=.S w~"111 a u.=_.__...-I=? :'J mC__C'.;~ ,: _ 4T=lC3f':t ~'_St.
=Di:`1C~! Sl.:.~~...`::.lal~ ,. sa~'.~ as Df~l~ catal ~.z~, :'~omocc'lyme_
vc vJ_'v~~l. r~.._ ~'vW ._. _~ w.J~ V ~.s ~.ost suroris~ nc t::=t foa.;~
col 1 apse in `G l.. a_.'vZ^._ .. 'JGl -~ase~ _~ -oa.~ =o~-r.;ula=isns
~C1S`a~D'_11:..._=C:=: 1S a?:'Je2"1nCc~C , 4:^i i a c'.C Ch S3md '- ; -. .?
-- ~ c c , , ; a 1-. - 1 ^ ,- i ) ~ p r-~ ~ =_ _, ~ . ~_c___ sJ __.~ _.
sta_.,_ ____ 0-1 s x.. _ nc a 1'1 f",O_~ Qr. Cva.T;. '~'i'1= _:'?V2i_tOrS
!=d',d S'.lrprlSl.n~ly' =Ollnd tnd'C C~''_~ ;:'.CC== : ?~aC.lO^ Gi t: _ L`.
:I.'~OUS~ y QISCUSSeCI ranuom ~.-:terr.a_ eth:lena c_:ic= ~_^.
Di~:~.-catalyzed DO~.VC:~~~=OD'v'lan~ .~_.':rl'vClS Cl_reS bCt^ exCeSSIV2
ClCiltneSS lia filClQeG fOai;. G~ Gi_1 ~ aS foam C.^_'.laDSa 1:1 Slab foam.
2~ _::at t~_S~ ~e~v G_=__=_nt prOC_SS=:'~, ...___~.Cu~ tl_S Can b cured b:r
t::e sage so 1 ution_ ~s mos t s;:rpr i sinG . Ever t^ough excessive foam
tightness and foam col~lapsa may be avoided by the preparation: o.
DMCcatalyzed polvox-~-orooylene polyols as defined herein, 30 the amount or
h=a'_^_ molecular weicr:-It tai- is not believed to be s~gnifica:ltiy
altered, and thus the unexpected and meritorious eects exhibited by
coDOlymerized products 3 0 SEP 2002 SUBSTITUTE SHEi=T (RULE 26)   3 0 S E P
2002 WO 99i516? `- PCT-EP99:0='_~9 _g_ be dlle t0 SCTi;e Cti''.er CaLSe .
Tt 15 ~'Jel'_eW'?W..^._,. th_ mLSv r:ig:: r;.ol ecLiar weir ht soeci es
ger:erated a=_ al sc l a rr; tl:a~`_. tP_ o cooo_y;r.~=s, a.... ores~nce oc
the more : . ~_~.~..___., O:~'Jet.l':yleTle mOle~.leS, Or Of StereOChemlCa
l 1 V dlt=e~e.^_C _ ,. C' _ .'_1eS 5;..._. aS D'.:~ y ~;.e_^._ O:vldeS ,
etC . , 1r. t~':eSS =_ ....~. ~.lOi.S ____rs ;.^e co,:.:~=_t~~_;~  cf these
soecles with t=  : ~rd and sof ~ segT.e::ts c. to growing polvw~.er chap
r:s cu=_^J ~c Lrt ane co ~ ~~;..r~zat_c::. The mec::ar.ism f-or _...s
:...a:,c~ _ _ _ _ y._, ...rC '-: :O'v.'::. _t ':lay ~csijlt, Lor eXa.~,~l
e, ~ror'. r, : :15.:' J l r: _ ~roo:.=1 e:'_~ o^~..__e balance (LB) of
t'.^._ m:We.^..:! ar 4.1' gi.` _raCtl OnS, may C'_"ea to t:^. ~O' 'eth. a
=L-1': ale^~. G~ p011^.:.retllG-!e hard end SOft Segm2.^.r.S, ..,_ TT1W' G~
.~.~.._ v :'~ C~~fJvG-_'.~_ - G~ Sv.e~C~'vrG_''~~~...llGr~l..V, W. _~.: _..
G~.'-,/ ~__e, r.:a_' be Ce_=..ec _.. ~ cha^c~ __. ~~s'.~r~aCtan _n __ t:-:e
._ h_=_ . --.01 ecu=.~_ we, J _t .-a_1, since the e=Tects are b_~_e;ed
S'~.~ 1..'~..~..e-re_... `.e T_ t .^.aS b__.^. .'_OI~i.C t^~.t `::e Tlnlm;
l'i', aiT?O;i;li. O __. 'le^e ox;de .. _ -.s==zee -~'~st ~_ ~.bo'~t -._
:~_~~:t ~C_:?t r_lar.lV_ ,..r .^S C.Otc.! feed O~ Or Op}glen_ O::_.s_ ^1uS
t= ;Jlei:_ O:ilCe. ~"'.0',=::'S O~ ~ `~rielC=!~. p_rCe~,_ C. 1_SS e_:::'_~l
`eC S'.lbSi.a~~.=cl 1'v tile Sa;Pe ^rOOertleS GS ca~alyzed homopo;
yoxv~=opyiene pclyo~;s. Monomers other t:la_'1 ethylene OX'_Q w:lCh may be
llSed t0 aCfll eye th_ __ merltOrious effeCLS C~ Che SL:b]eC : In
'Ie'W.1C:1 lI=C~ Llde thOS monomers copolymer~zabie with propylene oxide or
copolymerizable with m_xtures of propylene oxide and eti-:~riene oxide
under D`~;C cataivsis . Suci: monomers include, but are not lim=ted to,
substituted, for example halo 3C substi toted, or u:~suyst~ toted CS to
C~~, especial l.,r C~ to C:~, olefin oxides such as ~,2-butylene oxide,
2,3-butylene o::l de with a-of ef;::s being preferroc; oxetane, methyl
oxetane such as 3-;~ethyloxetane, caprolactone, malefic anhydride, phthalic
anhydride, halogenated propylene and 35 butylene oxides, a::d a-olefin
oxides. The effective a~^ounts of such me^o,^,:ers i n SUBSTITUTE SHEET
(RULE 26)   



3 0 SEP 2002 'O 99I5165" PCT/EP9910~?29 -10 ~reoaration o. po_yols which
are suitable for use in r Slab ~o=m may be _ead~''y ascertained by
synthesis of a 4aroe t acl yo l a=: evaluation of i is perfor~:.ance in the
sup=r cr_.._cal fca-~ test, as hereinafter described. .gin _ _ =_:ar ^ _ ,
t::~ ai'.;~~:^ is employed bJl~ 1 be Sl~.=1 ar t0 the a'~.o'ants c.
et.r'~'le.^.e oxide employer, on a mole-to-role .~asis . zow_we_-, copo 1
vmerrizable monomer s w::iccause r creat__ c:~sruc~_.... .._ t;^.e polycl
stru:.ture cf t::e hig:~ r;~~.ecular ;:'eic::~ ~ractions car. be used ir_
lesser amw'~.as . I~'~xtu==s of such me: omer s are also Lseful , t'Gr
ticu.larl_~ ~._ ..cn~uction with et:~yl one oxide . These r~:c::or.:e=s,
~=rec~~~e to mcd~fy the effect of h~cv L','C_-.^.L:.~'..~_ 4:S' ^ .= ~.,.._
ark re=~_re'~ t0 P~'r~=.1 aS C_G._~...'_1-sG~~ J~_^'~..__W.Z'~
'Wi^I'vn~mCrJ . ~~iZ_1~ .a..WU1 CAW -_ C-:~Cc ~S ~~..~.~ =". ~.__
C~S~CL:SS-O_`:S 'r.'_^.~'C~? ~O~ 1O4: , t:':eS2 G~SC.;.1SS=.O:1S _ . . GS
we~l t0 S~.~u~~~l =~.a~=O:~-;i;C: ltyinC CO,^,:O=:Otte'_"S, _:.:_~.__
1_^_QlCated Otl'?CrWlSe. _-r- t ,r a-:~y i ~~c ~~ ~~ r:^:, Ch Can _ _ . ,
.._.. _ ,T,',_ , c "' ;J ,.'. n ~. C .. ~. _ ~ O. S'.; CCESS~'.._
~_--'_Z_`.1 C_D_n'.^_... '_::.Oi': t:'1--_ 2_`:... u5? .''.
CC_':te^'~O-ata':. ...J `!': ai'IOL:~'_'.'_ C- `L:'1v12.^._ OxlCle
ncreases, t^= ~-_=vol becomas in'..._easir.glv ::ydrophilic, and 4.Ihen
et:?_.'~_':~ ^::~G'_ 1S t,.lSc:.: -!? larg2 aTCUntS, the br imarv hvrox-w
co:~te:.t r ~.ses . T:ni s increase in primary hyrrcxy_ cc.^.te::_ is less
ir-mcrtant wizen ethylene 2~ oxide (EO) cap.^=~ ~olycls are to be
subsequently pre p~reC, Or w^'.'. c .. J . ~a~p~ =._.__.~ .S tO 17a uSe'a
In the f i r_al stagy oT pol yat=r ization , for e:cample to purposeful l y
increas or_r;~a=y hydroxyl content for use i n high resilience slab foam
and in preoelymer or one-shot 30 molder foam. _.. such cases, total
oxythylene content shoul:~ :^~ betw=~:-: ?o and 35~ by weight, ore=erably
between 7o and 300, and more preferably between 7o and 250. However, when
low primary hydroxyl content, SUBSTITUTE SHEET (RULE 26)   3 0 SEP 2002 WO
99%165', '~ PCT1EP99;0'_'23Q -11 pol;.oxypropyle=:E ho,:,opolymer mimics
are cor:~aT^1 atec the tota_ OxVethllene content should, in mos~ cases be
'_ess t:.an 2o weic:'lt perc`nt, more preferably 1 ess t:'lan =~ T~==~
g'.-lt pe=cen;., yet more preferably 1 ess than. 1C _ ~.;e~ g =t pe=ce~t,
a.^.c most preferably ir_ t'.^.e ra::ce cf 2 we,^':t pe=ce:t to about 9
weight percent. _. _ ~01~.':Ws Oi the SL:bjeCt lnVc''_^.t10:": mV' b_ ,,
___..,20 "~','.~;.~' t;D_OC'.~:" and "bICOTZJOSltlOnal " "S_.^,~eaC r,v pc
=s" , as cx_,;et:~-y=~ er:e moieties are "scread" or _ _ , _.J
~a:':.^~.O:,.l V d;S.'_r_bL:C.e'~ thrOllghCUt the pOrt10:1 O~ the C,^ri :'v
~ . Gr ~ Dy .r':I... s.atd~~V .eu O.s\, G a , i.L.~- 1.r1 _ _ ~ _ _ ~ '
lkylG..~o~1 G-__E-...._,_ ^=ov.^..=_lo :~, Gs Pe='S_:.S_ter C'rlsC~.!~JSeC.
I t ....._ .;i_~:'~ SL:r~~ 151:1C>'i`J d';SCOVerCC t.'?at tha ett_ws Or
cct:l e.ccass~ve stabll ~zat~ cn as w~.1 as Loam C^llapSe md`J ~~~_
c1L_r'2d ~V Changing tile prOTJOrt_OnS Of _. `._^'Jlc~'r1e :~ 1 : _ ~ _ S
C._.....-1 =tGC.IC^ _i-,OC1LV1_^_" .T, :'.^_Cmar i COr_tc7.? _`1_',: -__
t=lc 1_'1Cr? Or ar:C E?~:t_?'l Or blOCr~S OL t~''_~-^ S'~~~aC` D.O1~,C._.
___._rc.r:L:W CL t.''._ ~lOCk C:";=OS1_10:'i in r~,~.~ltibloc~ ~-~ vc=s to
af=ect =oa-~, sta'cil=tatlo^ is not .n. '_ lesle''.~' t0 .:...,'I_ ^ a= a
t0=Cr a been r ^'^Or to `~ t Or a::y pCly01 x7rCared bV a.^.'J ~:,=t:"lCd
OL CatalVS'S. The oolyois cF the subject invention. further incl ude capped
mul e=Mock and bi compositional spread EO p01 y01 S WhlCh tlaV2 beEn CappC
Wl t:"1 an al ky l en_ Oxld2 or mixture of alkvler:e oxides in the aresence
oL a non-DMC catalyst. The sp=-ead EO polyols and capped spread EO polyols
include polyols prepared by oxyalkylating, in_ the presence of a DMC
catalyst, a polyoxvpronylene oligomer which is itself prepared by
oxyalkylation 30 employing a non-DMC catalyst, e.g. a basic catalyst such
as potassium hydroxide. SUBSTITUTE SHEET (RULE 26)   



3 0 S E P 2002 'O 99/5165- " ~ PCT/EP99/02=29 _ i G _ T_t is i~;ao:tant
that the most substant'_al part cf tn= p of yoxyal ;~cyiation taking place
in the presence of ,.~..a? vsts be cGnducted in the presence of et:~viene
o:i~c_ ~_ ether stabil_~atio:~-modifying comGncmer . 4~:hile _ ..___ ~. _=
:.''~ __T a c:ilGc =a'.~. t0 tf!e p0! yoxyal kyl a t 10:: ~ ?aC ~.0~ _ ~_
occas_~c..^.a=W ' interrupted, ethylene Ga_de wi 11 1 'o= prese::~ _.. ~;
;::ci but decreasing a;,iounts d'~ring _.._,.__ __"... JL vPe term. "r~.ost
su3sta:.t=a~~ oart'~ __. t___s reca=~ _.. near:t that ethvlere oxide w=11
be abs=.-_" ~.~.. r:~l_ have a cGr:cent=atior: in the _ 1';~c
;,:Gl~:yl~t~c:: reactor of 0 waight pe=ce nt, d'~=~.ng nG: mG=a tha: 50 of
the total oxyalkyl ation period. w;~en o'.len` G~:i~:~ ~s fed to the
reactor d~:r ~ nc DMC Car...,-ys=s, ~_~_~-c.0__ r:,^rt mCre t.`l:_^.:: j o
GL t}'`_? S w`rlGd, __ and _._ armcv=~_ :::~t more than 1s . Thus, at 1
cast 95 0 C~ t_'le v01'J.^,a'vc.~~~::: _^ pO~t'_O!'! C~ ti:_ reS'.!1
~."_il~ pCl y01 'v.'~1- COn ta=:: ~~^ :G~:;`,! ^~? Strl}'JL:t'~C
O:ZV2thViene Or Other 5.`....C'l~ -e.a`_.W.. "~.._._` ~'~:W 1'.;.^~'
~ti'~~, ~W_... u.l:'~ P.=n=C,",L:iW.Gt~I o:,' _tv-er:- ~_ ~_..__ ~cnc~',ar
cGnterLt bei:.c ;:bout 1.5 . ,.._c~_ nerc= :-, _._cl uc=nc a:-_ ..c"mpo 1
yo:<~-prc^vlene ' ca;~ i!~:= -values discussed abo-~e reflect enlv the
t.-7.0=tlOn O~ C'.'_,'ci'~;4-iar.;.or: p-=fG~.';'.Q l:l t~1_ prcaW.c O-"_
cata=ysts, b~:_ r~referably also include the 2~ act?vatior_ perioc
(induction period) where the DMC cata;yst is be~_~..~ Gct~vated. Ge:mrall~)
D~:C catalysts exhibit an =r.it~ al induction per iod where the rate or
o:~%alkylation ~s spa-1 or zero. This is most evident in batch-typ`
p=ocesses, where following addition of Catalyst t0 th ~='?i tlatOr (S) , al
k',Jlene OXlQe 15 added t0 presSUrlZ_ t.?_ rcaCtOr and th2 presStlre
mOnltOr2d. 1'fle induction period is considered over when the alkylene
oxide pressure d=ops. This pressure drop is often SUBSTITUTE SHEET (RULE
2fi)   3 0 SEP 200z C'V'O 99/5167 " PCT!EP99;0==29 -l.s ratf':e_ rapt d,
G.^.4 C."?e a,^.tlVc''.ted Catalyst t:?e: ex :=yltS a
i'_1QO:=:'v31~iVlatlC:. race. The conCentrat~on C. ~~ el"! __ C:ilda
d'.:rlng ti:e I:lQU~CtlOI"i period 1S des it a ~! `' '_.^. .'__^__ r
a..^.G_ O. _ . 5 t0 ~5 Welgnt per Ce:l i_ . bY:l_:_ C W:; .`e:: .r G:__...~
j.S i~se : t0 aC~_~..:a the Catalyst 1n t^ a~_^.5e:':Ca Ci ___ :verse
cxide, tPe lengt!-: of time before ~, r,.ixed ..,..iC_ =~eC COi.tainin"
2C:'?Vler.~ C:i=.C ~S ;__~_Jdvcei.^_^.to t:^.e activated catalvst
:C.^.taini^c _~_.cto= i s ~r.;n'_m;zed tc reduce oro;~vl e-~e oxide
ho:~~cc~olw_ ~~.__ _=a~_=o: . Th~a, w..i_e a mixed feed induczio:~ per lod
s d=si red, t1':e i ndL:Cti On Der iod :lees. not be taK.': l :.t0
aC'~O'.:::= w::en Cat_~".lj...l.^." tf'le C^vr ~.1 O_'1 OL
~i~i'~-Cat,.._VZc''C. G:`:' ..._::'v 1 a t :.C: G.:_ _. s,J_:=C!. ~ _`:e
DrSa-1~^'r C- 'S ~._':~.'~ ~:12 C:~l:a O- O=:'1== Sta__-zatlCn-mOdlZVInC
COTOnO,'P~= is " ,-a,..t  a.~7 It -~ sor~et~mes necessarw to ~rod~.:ce
capped polycxyair:,~-le~_ ==_;o~_s. ;;ith base-catalyz=d co~:yols _ _
capp=nc ~.s -e:ler~l ~y performed b,.: ceasing the feed or - =OC;~'~ e:le
O::_..._ C- C~ODV1 ene OX~C_~Ct!'1`~'~enC OxiC_ 2C mixtures and
co::t-nwe-!g with et:n-.r;e^e oxide only. This -crocedura proauces oolvol s
with: a polyoxyethyiene cap, 1"CSUItII:g ==? a _.'_g_^. p.lmary
i:y:~?"O~.V1 CC1'lta.^_t W:11Cr1 increases polyol _eac~~~-itv. For some
base-catalyzed copolvrier poi yol s, a '~==nish" with a11 propylene oxide
25 may be usd to pro vc=_ po 1 yols witr: hig:~ secondary hydroxyl
conter_t, 1 .e. a primary i-:ydroxyl content less t:~lan about 3 mol
percent. With DMC-catalyzed polyols, Capping may be aerTo=med to produce
polyols with both lower as well as higher primary hydroxyl content, but 3 C
o thyle~:e oxide ca^pi:lg may general ly not be per formed using DM~:.
cata'iysts . Trlhi le the latter catalysts may be used to prepare a
polyoxvpropylene cap, this cap must be SUBSTITUTE SHEET (RULE 26)   3 0 SEP
2002 VVO 991516F PCT1EP99;p2~~9 _lc_ less than ~ weicht percent, and is
preferabiV absent when the cap is prepared using DMC cata?ysts. 



.e cap a D~i~~-catalyzed polyol w~tr. either ..rJvVlC~?_ OxlC Cr e~..'1W1
e_n Oxlde emGl oVln.' ca n0_i-D~I~. .. catGlyst, the J~:~ catalyst must
_,irst be remove^, ...StrC~_% d, Gr ~ria~.~l'vateC.l'' . Z'h1S -S mOSt
CG:?~'e.^._C^~W_' t bu.~~._. , a~:mon.a, ar: organic a;~:one, c.-
prc=a=ably a' a 1 ~:al i m.e:.w_ by r oxide . When t:ne latter , a . c . .,
is added is excess, the catal yt;c acti Vit~:~ of the D`~t 1^ cater ~ yst
~s destroyed, and the excess KQ serves as a ....1::'Jc.^__~O'?~_ .~as~
Ca~cl~lSt ~O?- CapplI:C. ti "C.app2C.. GO r~VO1 n ac t^:...~ ~e.:.' =S uSeQ
.^.eYeln =s lnCIL;S~V` O~ D;`'1~:. ~....~...=VZ_~~^. .^.O-VC1 S L`'i.=C:":
ar'S ?"'.1r thPr CxValisVl.3:-,... '_n th_ r esar.c~ of a rc-: D~:~ terra ~
vst . =his term does not -nc_ude D~:~~ ~..~_al:~'~a~, ?O;!EC ra ncc.,
copolyr'~ers w~_:. are s~.:bseque:~t ~ y reactea ~:ith a.l crcvy 1 ene Cxi
de =.. the =aser.Ce .l_ ... ~w.. Cr,'~ ~ VS SLC!= .._y'C;.S fs'~'.:5.`..
's__.. `''~_ t , ~. i WT:ltat_C:': ~_......~03~Q ear! ic=- tnGt ti'!~
t.C~.a_ ~I~~JG', iC'v l c.~lo:. _..~_'..:~C. _'10 m0= _ ~..5:1 ~ o ..._ s01
e.V ^~Cl~.'O?~:y'prC:.y.'ia`-Cr, f!;CS~. pr2=2r.^~D~ : r!.^l~ T'.'OY~
t=ia:': 1''0 . Cl.`_h_rWlSa, ~nc =cs'_:i'..1::^ p'_"OC7.'~.1C~S Wl_'_
I:C,`_ r``'~..rOCSSS W211. as r:otad nreViously, it has iLrther beer. found
tnat the prone=ties or spread ~O pclyols and capped spread EO polyols may
be altared by c:~anging the ~~latlVe aWOL:WrS O= Etf_jrle?1_ O_:1C= added
G'llrlng VaYlOUS portions o~ the oxyalicylatior_. For example, in the
preparation c' slab polyols, ~t ~.as been surprisingly discovered that at
the same total o:{yethylene content, , nolyols prepared by ~ncorporatina
larger amounts of 30 ethylene cxide during the initial stages of
polyoxyal~ylation and relatively lesser amounts during the final stags
produces ~olyols which exhibit less SUBSTITUTE SHEET (RULE 26)   3 0 SEP
1002 W O 995165- " PCT; E P99: 0''_'_=9 ;5 .~...e.lv.en ^'V u.t7Y~ r ~ C
i'_ ~ v~'~ .rn J~'' iab :.~a.il SVStG~m~ ,_ r:G.. L..~S `"~r ~a= e;n':.. t=
COr r _S^.^r:l~_ngl y 1 eSSer a^10L::1.`_S :W a L..^._~'.:.?.^.,? :~~:ide
dv=i^~ =.._.._~_ ^x"al kviation . .. ~~ i .'.:s , ~..~ _ -yc 1 s of the
seb;~ ec.. i.^.~.-en ~ ~ c.. a~ a svostant_al-~y clycxv~ropylene,
molt-blocn or ~.-~O;iWOS_.._..._..._ .r.,0~'v'O~! S CO:l~ai.nl::Q
T.^,lnlmal ~'v' a~~^.CL:.`. 4:= C:W `rCc___ C:i'v'=._="~'len O~ O~:la=
tS~......~1 _~_.~i~^.n_ T",0..._ _ _~'~ CO::~C'..^TWr-QOrIV2C mcletlS,
t~'1_=` D7~V01 S ~^'Yccvc_~ ~ ~: s~.:c.. a fashion that nct :gore :.i:ar_
5=s, any 1~~ _._L2ra.WlY i:~.W. :`.:C'_`~ .`_I:a_': 3'o Or t::? :Oral
Oas~~rC:W 1 atlOn =S CO:ai:C`.aC 4:.t._ : r0^Vle:lr~' v^.:WQ~ a! v:'.S .
.:n' r_ `v.,c`,~,`=.;Jra I ~1 `^.": "_.._._SSeS, tC O`J.'.3'_-'1 L.^m
l-,en__.`S ^vF r _^._ S>?~.~ eC ~ _::'I_:=~'_C. .~ _ 1S :._: _SSart' t!:a ~
s:l_I"alma 1 l~' :, c~-biOC:~ rancc- cc ~'JOX~. ~ropv~e_^.~ -c':~1 ~'o1S
are _..cuce: . _.._ Slab LGaT:, _~ _S gane=a~lV daSlr=d that t!''e
ext2rrlal tlOn O_ ~.__.-. .^.~J Jv,_ r DOr ` ""' 1' ^' ' COn tale a ~ eSSe
a.;~?CUIa O?' ~_",'2ti_'Jlena T,'C_____.` ^=: a H.'el a .~. ~.c..r_~ than
au l:lternal ocrt=on. ~cr __.~--c_~. ~n the b~.tc:^ _ roces=, a 1500 Da
I'.;01 eCuiar _ _wei^_`:~ t~-''_'vG::'~ ~,rOGVI C::c''; ^^i~,':WVet~yl ene
trlcl COiltal_'11I":CJ _2 Tr:?',.^.i:~ _ =rCnt OxyeC_`!:'~=1e m01_tieS may
be fLrt~'le=" O~:Va;K'vlat_.^.' i.?'1 t~1_ Dr'cSS::Ce Oi a mlxtur'e
CO-lta'_:1'_W^,. a =eSS== a^;OLr? ~ OL etI1V~12:'.'r O::102 O:1 a Welgilt
basis to prepay= ~ coivol product a~.ing a.^. o~:yethvlene cont~nt o~ l~ss
t'~:an 1~ o b c~~e 1 t . r A ~- y ~ g`~ Such products 25 unexpectedly
c_o-.ride superiGr per=ormance In 5lab foam systems as co<i,par_d to
polyols of sim=1 ar oxyethylene content where t!-:e external randc;n block
contains the sama amount or more oxyethylene moieties than the nternal
biec'.-:. However, in pol yols for molded foam, 3o enhanced nrocesslng is
often observed by polyols where the polyol do ccntair.s a higher
oxyethylene content than the polycl interior. SUBSTITUTE SHEET (RULE 26)
3 0 SEP 2002 'O 99,'A 657 -16 PCT/EP99/02~29 



Ir contyrvcvs a~dcition of starter processes, both batch and continuous,
_.. has been found that polyols with excel 1 ent orooert~ es m.av be
obtained when the rats o of ol~come=~c starter exyethylene moieties to
total :x_,; ~..: ~'~_:' i"01et1eS, ._. 'alelght percent, 1S g''eater ~Lla:1
.. . _.. . __. eter Worc=, t= amount of ethylene oxice ~r: the - _ - - gene
ox~cejethy=en a oxide feed should not be c~ _ _ C~^= ~~:W:ate ~ V gr_a~er
Chan the Welgnt percent OI r ". _ .._: _,%;e n_ ::..:~it'_es =:: the
starter . It i s prererabl~ that ' ___^.a r3tlC O' Star ter E.~ t0 eXternal
bl OCk EO be Qreater r,, , c, anc rora pre:erably 0.9 or more. Ir_ the
Co-t_.^.vo~s addition oY starter process, C_=c0;,`:_==~ 1.^.=t_a':CrS ,.=;'
bA base-C3Cal~'~ed ~'10~" 1 '^0p0 yOXV -_ - _ ::yie:iC =:`'_~_~at::_ ,
base-Catal yZed pOlyOX1 ~=opVl....._ j'-.^..^ 1 'v ;'_:Ve ~..':`'~:':_
'_CCk Or r 3:'!'~.'1,T~ lnlt? atCr S Oi S~.'.:SCa n..;al 1 y a_^.,J
DC'''.'CX;Jet~':V! e_ne Content, but L7re~e~3blV ~' eSS than 2J 'r._~^^=
Oer^erit Cr Ii.ay be DhIL-Cata 1 VZed .J~~ ;Jv.'.;Yv~oOJ1_ n",~ ..-o.'C _ .
_ .-..i:,Y l ....: ~d n.ll" COpCI VTf;er pol y'OlS _ _ _ ~: ~ ~d`a t._^_e
iat,..._ ~....___._ r.;~r.lmal ~ w = . 5 wiG .. ~_-cenC cx,;et:~ylene ~;
,o~===a , ~_.~ pre=erabl; _rom 2 to abo~~t 20 we~ g'~t percent, mc=_ _
Yeierabl y 2 tc about 15, ar_d most pre=eYab_y 2 .... ahc__ 10 we~aht
percent o:cyet?:ylene r:o=eties . Svnthests c~ t~.e multib=oCk and
bicomoositior_al spread EO polyols and cappec. spread EO polyols may be
accomplished us~n^ th= Catalysts and by the methods generally set fort^
~... U.S. patents 5,470,813, 5,482,908, 3~,~ 5,5=5,601 and 5,689,0I2 anC
copending application Serial No. 08/5S7,781, he~e~n in=~rporated by
reference. In general, any D~IC catalyst may be used for the oxyalkylation
catalyst, incl udi ng those disclosed i n the foregoing U. S . patents and
patent applications and in addition U.S. 35 patents 5,100,9S7, 5,158,922,
and 4,472,560. Activation of the DMC catalysts is performed by addition of
propylene SUBSTITUTE SHEET (RULE 26)   ~'O 99;~16~.' a PCT/EP99;0~~?9 -i7
O:~lCLe , Dr _~ er a.L l V 1.^, .^.C:1~ L:!C~.lOU Wl tr r'.~::0~ a'..^.0;
;_^_`..S Q e.`..i'_V' 1 e-~ C::~de . I : co :vs_.t~c: ~_ batc:n processinJ,
DMC cataW 's:. ~ s ~nt_~c.ucec =r:_o ti:e reactor tocether with ,.tee
des~re.d cw__t_ _ c_ =___tl atcr , w:^_i c:n ~ s ~~:ueral i~. a~ ol;go~:;e_
a_^_ e' _'.~='va! a^.r. ~.J; G''~t In the rang Ot 2OO L~^, ~ vO La . _ Ci
'.'.O~e 1.__L1 atOrS LSeO <i:aV PaV~ cci_ aVr3._:~` t
ll:T...~.~.'J:':..._1~.~.' C=, ._.. .!east 1.5, pre=era.~~' ~ t^ ~. _ al
v:y~~..~ol a rydr:~~.^. atoms. si~nif~ca^t a',:.nt~t_es o` C;';C_^_O"'.~_r
1.^. S=ar ter _. Si:.^... aS prODl.'1 e:le ._^,1VC0~ a::C C~1VC.2~ _.n a
tent L~c de_a cat.;;st actlvat=on and may rreve:^.t ,W. L-''.'c~'.
~.`.l.:.u.^. a ~ tOy.`...^.er , C,r CedC._ W a =a t!'_e Catc~ y S L ~-u5
t.le _ _,...~. L-_,._ _ ~.~.__~^..S . _.._ ..' ^^i; ~r _.. S _dr :.er ma~~
hd ^rOD,rr _~.. .:y,' ~d.SO OaLal VZeC OX` ~iOpylatlOn, Cr bV 7hiC Cata!
VS~.S . In t_^. _._.~. Ler CaS_, a__ OL~ t'r.e 1 :iQlsCt";O~ per 1 OQ
S:'10i:_' d b~ ~'J_'~Ol;Cta~ =n th_ ^=_S:?: a Ot abOL:t ~ . 5 wel~C~'1L
DerCent Gr r;.~~=~ o~ e~'rvle::~ o::_~_. ....,_,_ .S :^.ate, LCr C:{d~:.Dae
t0 1101:., and ~5 3n p~ 0~;~ ;ei._ .^.r:=C , O_` ... . _..L',;=  OL _ r
0.`^~;J;_ : O:tlQ_ CGiltaln ln~.j c. .;W::Or amO;:nt C~ eL :'.'! ~:'.d
Or:lQe .S ?C...ed t0 preSS4~ 1ZC tile ?'eaCtOr, se^era_1"J t0 abOUt 1G
pSlC. A rapid deCreaS In r r a ~ t:~ - ~'~o i ndllCtlOn perlOd 1 S OVer ,
and D_eSS~ir.e 1:1d1C~.te_ .. a~. v..._ the catalyst is active. r. mixed
Leed of propylene oxide and ethylene cx:ct is then added until t:e desired
molecular wel~ht is obta;nec,. Tre PO/EO ratio w111 be CIld:IC~Ted d'.:rin~
t_^. r_3.^_t10:: W:'1:. C1b10C~ pOlyOlS art prepared. In the conventional
continuous process, a D?'"e'v'lpllS! V av.'~..=VateC Starter/CatalYSt
C,^,lXtllre 1 S 3 0 SEP 2002 SUBSTITUTE SHEET (RULE 26)   3 0 SEP 2002
PCT/EP99/02229 WO 99;5165' -18 G..,__..._._.~:m.5_y _ .. a ed ~^to a
continwOUS reactor such as a c:~~t_..vo'~__'~' stlrre~ Lank reactor (CSTR)
cr tubular ~eactc= . '.:-:e sa;,le catalyst/ir.itiator co.^.st~-aints as
desc_-~_~. .r. ~___ ~~~~.. process apply. ^. cGLeed, of 



_ =CG"~~ :'._ ....1C..-__ ai.'r L.i.V~le='!S CXiG'O 1S 1 ntrOC'.:^.ed
1T_'lt0 __ re ..t~=, a : rodv.c,. continuouslv re:~cved. _...._.~_ _ _.._
~."___ , _ ~ at a =Lr t~''_e~." p01:: a10:':0 a t C~._==_....^L:~
_...~,.._,.._ _.....~~Cr , COntalI=S a CO:'1C~~~ratlC:1 O __. -'__.._
c:':_~e d_t=e=er.t from t!-:e initial feed. 1=': :.:'1~ C:J:'=:._n:~:~::5
adQlt=O:: Oi StarL_r _L'`rOU.eSS, _ _ ..^.~_ 'a=C_. O_."',er a t;Gi: C- CO'
t'_r?'.lOI;S Oper aL l On may be rr~_.._'_c. ~n ~he oa_W ~roc~ss,
catal~.~s_ ' DW - an4 ......._ I W~._ Gr~ ._.___v ~....... GJ =T. t
W.~'.~.~%~iW .~ 11G_ ba~.c~': _~_.`SS . O':le've"', G SrT.'.al~ e'_~
i.'l'Jla=' at'n'..,7L1.^.` C. lI"il:.latOr _ ~ _......-'v a tL .`.._^._
,~__ __ -~ i'O-ia= aTi G11:: O~ p~ Gd'.:~.L is ust^d . _.__ ~:oiar
c==~c_e..c'`~ o~ starter .s supplied Gradually _ _ _ _ ____rG0 , -~ ~.._ __
J~ ~~~^, (.._ .~O`~: f"OleLL;_^_ ~J`=~iZt _ gar ~ __ s~~_.. us _ _ .~ ~
e::e Clyco~ , c..~ pr opy__n ~ al ycol , C_ ___ ___ , eL^ L '~' _ _ _ . _
.. .,..,. _ ~r. ct:~ti:~uous, cO:.tlnuous Lion of Star ter "~?'.iSaS~, ~O ~
10`,~Ji.^. Catalyst a~^.: iVati on _ ~ cc::ti.1'..'JLJ a.'~.uC__lOi. cf
monomer~c starter accompanies PO;'EO feed Pro~.~~c~ ta:'ceof` is al sO
continuous, as is, i^ general, i:_=r:,duccio~ of aadltional catalyst. n r -
uJ '` rcferab~ly, a takec~tt stream from th_ reactor is used to Gc=ivate
t~:e add~t~o__^.al DEC catalyst. I-: tb~s manner, fOilOWl_^.C~ lPltlal ~=ne
Cut, prOduCtS may 'D_ Obtained which are e::tirelv cGmposed o. random
PO/EC, with EO spread throug:~ou. the m01ecule. 30 T:-:e starter molecules
useful to prepare spread EO polyOls are dependent upon the nature of the
process. SUBSTITUTE SHEET (RULE 26)   3 0 SEP 2002 1~'O 99!5165". PCT/EP99;
0~~'_9 -19 ___ ~atCi. .T..rOCeSSeS, C~ lCfOmr1C Starters are
prarerre,.^~,~,. '~!~~es` =nc_ude hor;opolv^,;aeric an copoly^.r,er lc
PO,'E polvo;s prepared bw base catalysis, preferablw having e~' ~.VG_~..r,
welg is In tine range of 200 Da to 700 Da, or .. ~.._ ..~~~' ~~'zed P~/E~
copc ~ ymer p o 1 yol s whic;^: ave beer. _ =Yed usi nG, cofe^ probvlene
oxi de and ethyl e:-:e cxide .__ f^,: S~ SL::^.,St a::.`.la~ pa=_ OL
OXya111"_ai..;0i_ Ot:'?e:.` t _... t:n= ~__..~~.ti .oc _ _. i od, and
cor.tai :: mi:-il-;._~.1 y 'f;= __ `_~ent cx-;t:".;lene moieties. .G __.
the cc~:tinuous addition of starter rC: =SSeS, ~^.,C`~.C: bat,^.h and
C'J:ltl:alCL:S, the S a "~ ` b i. r ~, fT', a v' ~? _ Sa;tl_ GS tT.CSC Dr
~'~ lOUSIV deSCr lbed; maw ba a to,~er ., ~iecv;ar weir::t c'_~ gomeY; a
r~,onc:neric lr.it~ator ~c~_ec.'~la suc:`: as, ~^ a non -_'_miting sense pr
op,,'lene __ -_yC...,_., QlDrC~:Ilen= J~yC0l, _IVCCr=.::2, SOrIJI:J1, Or .
__.~'~iZ'eS O~ Su.^_ ~ ."'Jil.^.~.".'e~ ? C 1 I? 1 ~. la CO='S , Or IuaV
CO~;~~ ~ 1Se ... C.^,1:_CL:~ C- ..~._...~ ,___~. a_^_~~.' C- CC.T_-=r1C
1::_~lat.'-lrs, O.^_ ~=OnS.I 1 ~' In CO_', ___=~: :: wl ~~': a r_.., : !
S.`_=e3T SLOm i.~lC pr Jcess i tsel= , t. ~ s : ecvc l a strew contalnl-:G
poi vol s %u o= target w=igrt, c; preferably' p~clyols which are
c.liaomeric relative to t:^.e polymer target weight. The po=yro~.s of the
su:~ject inventio:. have functionalities, mciecular weig:zts and :nydroxy_
numbers sultabl a for use =n mol ded a:.d slap foams . Nominal 2~
~uncticnalities =ana= generally from 2 to 8. In General, the average
functional l tm of polyol blends ranges from about 2.5 to 4.0. 'r'he polyol
equivalent weights gen`rallv range from about o00 Da to about S000 Da When
th_ ~..'..:?Sat;:~atiOn Of the pC1V01 '_S be lO~fl 30 meq/g. Unsaturatlo:
is preferably 0.015 meq/g or lower, and more preferabl.,: in the range of
0.00? to about 0.008 meq/g. ~iydroxyl numbers may range from 10 to about
60, SUHSTiTUTE SHEET (RULE 26)   3 0 SEP 200Z ~1'O 991516 PCTiEP99'0~??5 



-20 w~.t:'~ by roxyl rumbeYS in the ra:~c~ of 2: to 5o being mo=a
preferred. I:. prepolymer-daYived ~:.c1 de. foar;, er ' ~^r '1 ~u:~'^=.s
are gene=ally prefer=e~, _ . e. ir. low ~y_ox,,. r. t1': ~a:lJ_ CL ab0''L
G0 t0 abOLlt 35, aQVantaJ_.^.'"j~V a~C'.'.t .r ._ _ tC a: ^'.:_ 2~~^..
r''-~. t~r~T~lnctl blOCK C:~:':talTl~:' 1: e:W,~SS _L ~~, ~,,;~1C_":t
p~rC'?I:` eC.~'lylenc'' CxlCl~, m0 L- pr~~rabl~,' ~`Ja~cr.t c'erce: t
ethvlen2 ox~.ae c= more is _ ~_~_...~'~a;l:' Lsefu=. Mends may, cf cour__,
cor.ta~r. - ~=yo=s o= bo~'-: loKwY a__^.d high er fL:i.C~..'~C:.a~ It ' _
:" ~',iG! e:_t 4J~lgr:_, aT.: ~:VQ=Oxy i T:uii;ber . ^sI1 ;' blenu s.'?^::~
d ~7rSfP~-abW' nJt Co:!tai=? ,ilOrC t::a:: ?~ 4.'~?iaht __ :_: ~ GL .
C:':-S^=2GC ~'~ ) ~~'I.^..-Cata~ \.'CeQ ,:..:^~ 1'O! S , LCr _._... ^1^_
~''i':.-C~Cc',' V: ~ hCmOpCI ~,""'lr _C TJOI VCa'. ~rCD'v'1 ena ._.1_y01 S
^= L~~1~ C,n t~.~. _y'ZaG DO~ VO~Cy ~r0`.^.V i ?: ~ ; p0 1 ~'OXV_ _ C=!;
'~2-1. COp.^~ ~ ,v",::..._ pC ~ :' _S !=a`-1.'1g i .C=` ~f'.a:: G '~ wCigrt
C~rv.'?=1~. 'G11 -O.`.~v~C~.^..'V_'?_'_= bl ou:.~. t _.-w._, _..__.-mJ-
m'...1 t_.._-v...-.~. ai.u'.. _._~CJUiI'w~~5~ .. .-_G:iai SpYc....., a..r
.:_'YC~~ ara CuCi."'.J~.".. S,"7.a : "~ F'~O~ VolS C'.S ~.-I=a.^.,. LCr
L~S2 _.1 S_?0 i03'.Tl fTl~V .r_ aJS'~55~ I~~.' tSC1I-lg C.:_S pC! ..,'`^il
S ~_. Ch= ''jl.:p_=Cri,_.lCa_ ~0";' _SC" (S`.F 1 ) FO~i=JC1S w: 1. _. DaS
tL:.'~S ~.2St r?c : 2 .^W2. Q0'_::1 : L.'~ pa~ lorCll w`1 1 1:':
CJCS,T:_~._,~G~ a.^.~'_=C3`.lO:.S, sWC :O'J.~ L02T C011a'_'JSe. Ti-:e SOFT
ccr.s~sts c_ preparing a po1',-arethana foam using a form'alation 'fr ic!-1
-s expressly desig:~ed to magnify 2~ di=rerences =n pclyci b~hamcr. For
m:,lded foam pol ~rols, ve :t ccl -~anse and crus;.abi i gty are factors
wrich may be uses LO assess polyc 1 performance ei tiler alcne or in
ccnjunct~o:l with SCFi. _.. t he S ~F i , a foam pYepar ed f Yom a given 30
po"-yol is reported as "settled" if the foa~; surface appears convex aster
blow-off and is reported as collapsed if Lhe foam surface is concave aft=r
blow-off. SUBSTITUTE SHEET (RULE 26)   BYO 99!~16~" PCT/EP99/0~~?9 -21 ,_ ,
. =_^_` amo~~.^.t of coy! apse can be reported in a rel a..tivey
Ciia:lC~t.= : 1'.'` v;.a:ye_ ^v cal culatlnQ tile TJerCe.^_i_aQe
Ci^.a:'?.^_;~ ~n ~ cross-sectio:':al areG taken across the fioa.a.. 'she
oa;~ ao_~;"u' ati o^ .s as fol lows : poi yol , 1 OC par ts; :y _ _. .. .,
_ _= , _ . .r p = ~ 5 ; i,?e ~:1~~J 1 e:le C:? 1C1"lde , 15 Dar i. S ; rv 1
aX~. = a~:~~,.. t,~~e cata~yst, 0.Q0 parts; T-9 tir. catalys~ _ -, _ _
..._.__ , ~-~~'~ S___^Or__ Sur=aCtant, C; . 5 par tS _::e t _~~" ~_
=ea~.~e:.. ~n'_t:: a rlixtLlre O~ 8e20 ~,~ a:":G ~,C__._~.~~:`?_ C=_~`.
`.'a.^_atc a~ a~: ~nOaX OS 1i0. '='h.` ~Oa~;, Cf"ial,' _ C^nv`?:=___~~y
poured 1:'1t0 a Sta='lQard ~ CuylC ~OO~ CGK_ T wo::, or ~ sta:~darc 1
gallon ice cream container. ~n ..___~ for.:,vlati c:~ ) ~.^.:~venticna~ y
preparec, ~ . a . base ._._~.... _.'Z_C vC~'v0'_S _^_a'~ 1::~ .'1~ ~.^.
S~?CO_':~.^'.''u'"'v ~':\,'C'_"Cx,~'- C.aLlj~ _.__ Oaf; .... S~~t~_a
app~O:~lT~atcwV ~ 5 0  3 ~ U;'__ "_reaS -_ J--,,cls ;.recared _=o: L'hl~C
cataW sts e::'.^.^.ib_~~na swcstantial yv rc,;,op~c_vox~rprooyl ene h-c:~
mol ec~:l ar weight t =.~ CGuSe .`._._ _..~,a t0 CO1_aDSC b'v
a:rOrOxlmately 35-7(J o . rav;:_~ ~~:-:~ral_ ces..__ced t:':is ~:~ve::ticr
a _ -, .. _ ~._ __^__= L~:1C~="W.a::...=:1~ ~CGT-: ~~ OOta~=iC: bar r ~
`re:lCe t0 C._..,_._:'1 Sp_C~L-~ c::~;'.'pleS w^:1C:': a=~ =.,rO','1Q`C
_'?ere';__ for OI~~pOS2S O~ ~l 1'..',Stra~~.0'? OI:_y a:'_C ar0 not
lnter:dad t0 be 1 _mit=n~ un 1SS o~_``_~=wise SDeCi=? a ~... E.ranr,nles
I-~ anrf Con~,nrtrative ~rarnnles CI-C3 25 These examples ~'_lvstrace the
slg.^.ificant and surprising difTerences between base-catalyzed,
DMCcatalyzed homopo~~.yoxvpropyl ere poi yois, and spread EO polyols. T::a
base-catalyzed polyel is F~?CO~~ 5603, a 56 hydroxyl number
glycerine-ir.itia~ed. homopol ~,eric 30 polyoxypropylene polyol~ whose
preparation was conventicnally bas`-catalyzed using KO. The relatively low
equivalent weight resulted ~n a monol conter_t of 3 0 SEP 2002 SUBSTITUTE
SHEET (RULE 26)  



W099 l51657 a f CTlEP990~'_'_4 -22 c.a. ~.2 mcl percent, and an actual
funct~o:La~;tw of ... 2 . E3 . 1 Dh:~..-CatGl1'Zed DO1V01S G%e~2 D_2Da_'e^
__"", I:-tia :O~S CCi:CG~ilII:J CI! yC'C-l~~ne a:ld p~OT.7y~ er_ C! WCQ_ i
G~~.~ t0 :~Oi..^_',_.. aCi.'.,la! functi.0:"1~~ ~ C.leS C~ OSe CC. C.h
~~~ua._ ~urc.._o:~a~~c~ c. the base-cata~yzed cc^..=o_, sc _ to ~ e:~de~
t~:e cc<i,par _sons o~ po ~ yoi process~.~~ as .__cur...._ as ooss~'c~~.
Both batc:~: a:~d cc::_~r.eoes _ r a~~=z~c~ o~ sta=~e_ c=ccesses were
e:r.o~ove~. i:. na~ir.a~ _.._ ~~~T~ cata'.~_~zec pc.~.yol the latter r ~~-
. S, D OCeSj ln... v.a~eu 1G _~. ~ab-~e . as "coainuous" , a::d 'crcducinc
a 0,1C^T..:.~OS1C10P.'-_~ p0-VO~ . 'The DO! VC_S WE_'~2 e1'G1',laC~.^..
CO?" ^=CCeSS' :'C Za;.~tL:C',._ ~_: tn_ SW'_' p=2~'i0:1S1V desC.="10_C,
::~' coT-ca=e~ tc t:-:~~ cc~_=of in to<<:.s of oerce::t se~~_e. .~.. ~~tG_;
'ze~ ~ca-.s rcut~r.e~y e::~~b__ a degree c. sett?e 0 -_ ,..._ ~5 0 _ ?~'o .
~_1~ ....~w ~ j 5u.'.lma=Zzev.. =.': T'w~^, ~ _. . J.....^'O!eS 1, ~,
,_._.... ~ C..'~. :10t =ai~ LJ=C.._n t}'?e SCO:~e O- r~'lc~ C~a?!Tled
lr:Vn~_~. , O:-t ~arc~ DreS_:W CO 1~~L:SC~at2 C~'le .i.~_'~'~:J
GJJ.^.-.._._. `. _.... ~.. _ _.. ~' ~.-CG.~... _ .... ~.~ .~ a~ Gr'lu.. T'`
~ ~.._~%`' :~ ~ V C~ ~.~ S . 3 o sEP 2002 SUBSTITUTE SHEET (RULE 2fi)   C N
C m cn . Z m m C r rn N Trlli_I_I' 1 Ete,n I~:'c1czc~caI e51 -~- ______-_
_-_ _-_____ s1'0l) of tyreK011 Catalycdf)h1C f)atchUhIC ContinuousDL1C
il.nchI>A1C Il.nchr)Af(_' Il.uchnAIC C'ontmu0us1)A1(' hatchI1MC Ilalchf)A1C
COnlsnu0us/ Slncadi000005I tl_I 7i2aS0GUGaIlydtoxyl No57 5SG 6S6
5t(.'SG'S(. 556 lSG'SG'SG'Ilnsaturalron (n,eq/g)0 0290 UOS0 0050 OUS(1
(l050 II(1S- 0 l1(150 U(IS_0 0050 005functiunal,ty2 832 7R2 R7N 1I~A2 7G2
8BNANANASCFf(,r$ctllt:)ISt3/32/3G,o43.~40,b19.b12/20%14IS ' Examples wish a
preceding "C", a g "CI" arc Comparative Examples ' NA = not available '
Nomlnal01111. t N W t O .D r" _. '0 n a tJ IJ ~O W   3 0 SEP 2002 



wo 99;~~bs? -24 PCT; E P99; 0?=29 T.^.e f.e==_=oin~ EXamples and
Ccr'~oa=a_;ve ~~:a;r.pl _s il 1 ust_~~.. b'~oth the importance ef =-oar Y-
_ ~~o~~YV:.V'GliC;J~._.! .^.O 1 V.^.1 S COntalnlng SpreaQ ~~ aS N,'S.ii aS
C~___.^.r.~_~y' C. the minimum amount rec"~re~ to _ _ :C..L'~L:C~ a
~O~y.-,~ S'__.. a...~1 a LOr fOa;i; '-'JrOdLICt'_~^.:'= ~sl"}'10;1t a~s~ .
_.. CJi~~ara~1`~e Exampl a Ci, the K0~-cata~~'zed r._v'.~.._ ^==~.~.~.,=;
':: v.. ':i?__ ,i_ the .S'C''- ( Wr.t}. S.`.t_'` ~~_ 1~ o . GI ...-ca~~ ;;
zed aoiyc_~ ex_ ibi ti ng 1~ 20 o s?z:.~~e r.:.~-e beer_~ _...~_..m:.:~ ..;
..1 ~1G'.4~la~JlV in commerC~a_ ; rcduC_~o::. OamS Vii.' _._..-.:~1~.=::~
Settw~ -"'eater tha:': ~5o alfT;OSt a1W a~'S r'",~Y;~n, V... C.`~l ~ a~je .
~Ctams ~h~:..t ._ _ :~ SC=T seta=a cY Gter _._._... _~ c G="w' :_.J~
5'.~_,.....~~ ~ ru.._ 1171^i ~`T~'1J~',~.~,' L(J~s" .v... .,, _ ti.ay ,.. _
_ _~t^.._` _,_._ _.^.T~ .. yi:=r CePS'_~:' Cw^,_~W.a~;C~:!S
C:m:.~.._....._._ ~:laT;ly.'^..'leS C2 a:":^ C.7 ar_ ba~c.^. and -'- ~ J~
C--'.'.:'JUS ~~~'.~ ~._ _.. _:-V=~'w. pClvv^1S TJr :W.r 2ia:l ~ v~OUSZ.'s'
t0 to Compar w ~='~ a ~,~a;-.pie C1 polyp- , i . a . f rpm a11 _ - _ _ - -.
.J.._...- . _.._se i:Jar!':s e.~...=...=t... `.~c:.s-aer.=.b,._e .r,_,._1~,
~G o G. ~ .... , s~i"'.~ ._.rrW t=.~'.'~J ,r~g:,'~= .~-.r.~..~ t.re
...,.... _ ~ _._ ~^~ ;Jv~ __. ~C"'_ ..._ Ci ~'~ _... a,^,1:~.~'_S 2~~ C _
any Cue, b.:,t.. D:::.-cac..-yzed bat,_._. ccl',o'_s ~-`r' s,al= _ _ ~ _
a!',~'JL.'.iW.S C'_ e~.f7~'1 a^.~ OXi CLe, C1 . ~ o anC ~ . ~ ~ ~~;.'
W2lgl1= ) ':.'2re CO=~d Wlt:: _ _^:.y!==?_ oXlde, g~:'le=atlnG ~a.^.dOm
CO~O~ VTlle'_"S . 1-. ;W'.'. , LOamS pL'_Da'_"e_^'. ~rOf': tllaS2 pOlyOlS
also ex^ibited sw:e;~ settle, even :yore, at 43~ and 40a 2~ _`soectively,
ta:: the all propylene oaid2, DMC ca=alyzed po'~yo~ls c= Comoarat~ ve
D.:~a^~pl es C2 and C3 . 1:7 ElCa.^,:01 1, ~'lOWeve=', a D~IC-Catal yZ2d
batC.~l pol yol cor.taini_^.~ 1 . 75 weight percent a^iformly
ccpo.~y-~erized eth:'1 ene oxide yi el ded =oars with a degree 30 of settle
virtually the same as the KO:-catalyzed control (19o v. 16o). Note that 180
~s the ac~ual value zor the control KOH polyol run or_ the same day as the
SUHSTiTUTE SHEET (RULE 26)   3 0 SEP 2002 'O 99-i 1 GS'" -25
PCT,'EP99-0=.'_9 .~::c';(.",~~ a 1 ^.`~lVeC i0a;^. slm~ 1 a~ eXC~_.1e?l~
ae.Y~.^)r;;;a::Ca LW S aC_.~_a'~'eG a`.. ! .-_ "O 6 . Ct Wee C~':~.
'r7e-Cent ~T.= t!-! ca~a~wzed po~yo~!= o. Examples 2-5. Note tha~ the
~~co-~_os~.__o:~a= oc_-.~ol .._ E.~ta^~1e 2 ~er~orr,:ec cette~- i.^. _
..___ ...__ _ ~::a.'; ~_.....__ O_ tl:.-.. ;TIG.^.GCO::';OGJ_..;:~Tl;:_~
S^rer.Q ~, ~clvol s G= =:<a:~^~.es 1 an'd 3 wi cl^. have 1 ess a:~~ nore
__.~~ E:,. __ _..=_~_iv. _ . _ . , Etanr~le h anrf Corn~narative Fmnples
Cti anrl C% ~1C0'".~~~^.S_~=O:aal _.^.O' yOlS Wr LJre~~re:: _.:. _,
~'JVi:l.`= ...__ ba ~: ..^. `.S'_Sa C0::~l:lilOllS aC:~.'_t10~ OL 5~.r'ter
_ r JCSS . TI.c ~ . .J .~Jr, pGl y0::yal kyl a~.aC CJ~VC~??"l:'1~ Si..ar
tar ~:=S ~....^_C tG C~:_ __,.,..~0= ~s'_t: Life.. Ca~a! VS~., t^
CaCall.'S~ ~~t=gated, a: c c::: v~-' ~.t_on cc.^.~_..__~. W=th a ^~lxture o
~r :Jy~ ere O::_O? o.:=C _~.^.~~1 2:i2 G?~i:^~ C :_^_`a=::_il~ C,. 1 VCer
1I?e = r = _S the CC:a` 1.-"r:n'iS' `' ..,_^..^__^,.., S ~ar t'?r . `T'~"1~
reSL~ ~'_.^.C TJO~ VOl 



-S ~~CGT::~OS_.._~..... , ::~;'==''J .., WrS~ FOvll1G~10: O. ."'C'-~^L.~ ~
~S ';',l~_ __..,_.f " ~ VG_ J ....._. ~~JC'a trOf" t.^.= _ . _ h'~a L ._
~GY'~2r, t::l-S f: '. _. _ ai_ ~Tlt=.'ri.a~ ~=OV..^: W~~r? E'~ CO:i~e:'!v
~.centical ':o spa=~__ =C conte:.~, and an 2::ternal block 2~` W'_th E~
COnte:'?v l.^.5: ~lCa1 v.0 the ^~' `eeC CGf",pOSltlOn. 1:':_ SeCOn'~ pOp''
1 a~l:~_': O. m01 e.Cul eS ~CO~OI ymer pOly01 y 1S a monoblock polvoi
derived ~rG,; oxyalkylatinJ the centir_uously G'~~e~ cl vcer~ne, a:.c has
ar. EO content t!:~OLC~'~':Ollt W :'iCP. __ 1,^.e:ltlCal t0 u~:A t~'~~
CO:ltent O= tile 25 EO/~ O geed . Co;:~o~aramve Examol a C7 is a convention
ally base-catalvzed ~olvo~~. SUBSTITUTE SHEET (RULE 26)   3 0 SEP 2002 CVO
99:5165'% -26 TABLE 2 PCTiEP99.'0..',I.Q Example I6C6C,I;  ; St....^,cr
DVt~.-ca;a!y'zcd, 1~ you cO DMC-catalyzed, ~ loo FO G~,.::r;ae~`._~f:a~o"
Poiae'.a..",1C:..'if, '; cJ~ ~j~ I__ jm;_,^,a: EO1'_' '~~2 0 ~ _.II Eac^,ai
EO ~"S!0 ~i __~cr.o~'.:~er Pol~olj ~^.',OU^:. 't ,'o~~ 9i4 9:OldoEO `~r~;
~rf ~ ' S10 ~ ~__i " ''.-~., ~ \o ~= ~s= 5-i 'ota~ ~O S =S : ~SFaf~oSfare:
EO I ~  of~i ~o i0= __SC=T (,'o Settle) ~ !'' 6~C ~I I ..._.__ : 2 ..r.___
_rCi',l ~C=- li.C ~_.._. - C a.1^ C:::l~aratlV~ ~::3~;.= ___ Co-L%, In t~:~
COnt;nL;Cuo aQdl 10n C~ Starter :'-'_....__.. , ...^_e=c ..,
blCO':1CSl~r.Cna~ DCpLI ~u-.~lOil O~ T!Cl eC:l l e5 1S ^,:~.`.alned,
0~~.'G' 4:Viat;=W a h 1CI1'!21' C:rVethy'lene CCn~_.'_~ li_l~latCr t0
aC:'.1 eVe the Sati S target oxyethylene conce-:t u-:expectedly p=odces pOl
yols havina enhanced prccess~:~c =amtude, as _-.-~de=~ced by L:~eir low
percent eL s~~~i_ relative to bas--catalyzed counterparts. T_^ ~`o~r;
parative ~xa^-,ple C6, where the Starter ~~ t0 CC~d_ ^''~ ~atl0 1 S leSS
than ~ .3, LOaTiI co 1 lapse is o~yse=ved. This rat-o ,~fus'~ be r,~ain tai
ned ~':1.~J. 11= t}'la:: (;~ . .5 . SUBSTITUTE SHEET (RULE 26)   3 0 SEP
Z002 \~'O 99!~16~% " f CTIEP99;0~=~9 _`^,_ E_rarn~~lec :-l~ and
Com~aaratire E.ramples GS rn Cl~' D:I~-cata_;;~ea ccivols wit:: va~icus
::','~_-:~x~.r ~ua.~~rs were c=ecare~ vsirc t::2 co:~ti:~u~cLS ._ ____ t2-'
~=OC`S=, ~ _ _OV~:1J I~'.~'.~ VOXVS.~liCV~ 3tC C~y'C`='~=!2 _ OJ::':2~~C
1^~tl^t.^~YS }'13L'1P~ Wd~lOUj OX~'~:'v'ia~` ..r,__`2= ~S, t1_ tG~J2~ tOt~~
OYV'?t~y'~,2:-,2 CC__t:`:~ .. C'"S.____~~:1_C CC:=st=~ t .~`.'v ar^,
j~..'.st_:":_, t_"'. E't~;'! 2::2 ^v~~~0. CC'_______ O_ l~_h2 O.W
:_~:~y_...3t1i1~ .^..i.'~t _2_1~ C~Wv.. m,~._._..W . 



'.'r.. c=~wols t~:~.:s c~eca=ed are co:n~a~2d to sta:l,-~.a_~. bas2~G
cataivZ2d Slab co='vo'_s a ``h 2n` a.._ O. tI: Safi.2 OXV ~ VZ C~:~~~__~..
lr :~'.'.~G= W..'_.V= ~::c., ^ _ _ DcS_ -C3 i_^ ! V'<.2. GO~ VO~ S ....
S.`: CC__`.G_: c~ _ . 5 6~,'~?' ~~:~ D=?"C::._ DO'_WOX~ ~m..=O:W'1 ._: .
C"^ '-^ .r _ _ _ _ ~o~.r'e= t=:2 c=irr:a=' _..'?=o~:v~ cor_taT:~. Tn2
=2s~:l~s a.2 _ 2s2__`.2.^.. ___ _'?C1.-_ SUBSTITUTE SHEET (RULE 26)   N a 0
N f~ O O, f1 fl f7 O U CT 0. U G , Cf, c.i I "
-~IISE"oElSlblSI9Zof~Sl(altla5,o)_1_11$LlSZLZ()I'/"f ESItl6-..___--i,(II
(~", ~~ZSyS9S`)S9SI N INhNh8h8t'SYZSZSZS.-_--_c ) I I,'I" I___-~__LH If I,
OI t l)'() I i:,my, "i1''21t I 1')h t)L~ II(,I II"Ri 1~f, ll1`) IIl ~_
II___ _-. -Q -__.~__ ` p-.-G-__ ~ l f- ~ . i'- .- _ _.___ ~ __-_ _. _ -__ .
~ -~- ~ Rr ) I I,W, IS I) I11U I( )(I a 1t,--____~_._.__. __ ___...
..-_~..-__-. ___ . .. ._-__ . __._ -.__.____-.__.._~--~---"o I\1,)v;ozl')ZW
Nlu.,lu"of)Jm,rnzIr,azvdRf.~~--_.. .___ ,-C 1!II') ,?I-____.__.
_-._-_--~-117(~If'li'.7lyl i~1')~ 11 ~ J-)lVt1~riVtl)1'1i1WO;i,)IVfI:)IVfI;
)IV(I-Il()Ya,111 I"ii",I13V(1:)1'1c1:)IVtI)1V(1llf);i,)3V(i,,S1 -hl - Ifl
I -ZI:J - III_)  ~ -Zf  



~ ~II - ~ _-O1 .__ l(II ) l___ _ _-f,:) __ _ -_ 1G _ .~ IH ~`_L _-- I~I31
_ . _ ~-=aylwex3 I  L~ _ l_ ____ __ __ __.___. ___ _- ____ ____ ___ i 'I
111 V ! r_ ,n .a .n os o~ O tD N J H W Z Hf' H 7 N   3 0 SEP 2002 ~4'O
99i~16~% ~ PCT'EP99!0~~=a _~c~_ The rest=is presented in Table 3 _liust_at~
~nc a^.a^ r^ cti~ a tl^1= t.... .b_..~__..lal re~~_ts obtain_a wh2r. ____
cf S=ar t_. C:iVtl:Vl en= CC :CS:7t t0 tOLal Ox'v'eCI'1V1 ane C; :?Cc:.C is
at _~as : C .3C . __. =xG,"ple 7, wl th a rac_o c= C ...~, .__^;a CO_^'.-:
S=CCl a :.S aCCc^Ca~'J'le, ~.j^ri:C. }'llgllc''r t:ia:: .^_.~5~.=a'-a . _ .
_ W i i i p G ~ .^.. u. 1 ~. G~ =..S r. .T: ~ ._ ~ J 1. _ C~ a n',.~r ~ 1 ~
, ~h' n .~.. r C~ L :'~ _ ... `. , 'C 1 S ____ ~i?,__ .. .3v,
L::':d...CCCCa.,'71a S-tl~ ~i0a;" CC,! GwS~) .. .. _ ,.. = 5 . t.he
=o_iow~:_~ exama 1 es, ~oivure~.~_a^e voided lCa:",S w=-~ ^'reJare':." ~C
aSS~SS t~'?_ e~f2CtS Ci E~ ',^_~...Ce:1= .~.OCa`._~.. 1 T. pC_, .^.::'.~
~=,'`.Dj~l~:l~ = O_;JO! 5 li. ,T,CIQ~'..^, ~Oa.T~ i: _ i0a',~W w_r2
~'_'=Gar _,.. ~'~' tn2 Ti'_=hOQ u..lSCl~^Se.. 1_^. Li . C . _,C:':r. ~,
li:~, F'S'~x7. T:L` _SOCVa.`?aCa-t'SW;~.nateQ ?J~c'J`~ylil~r 1S ,a:":
i~'~-~Sr::W:?cC~r^. "'"'2C'OlYme;.' ~~c'':3rc.^~.. bV reaCC_.n; rJL~ carts
of a~: 8Ci ~0 ,..-_:~tur= of T~~=/`~:JT_ with 75 oar is of _s to base
polyol ~: der cor.sideratio :, a:~d 25 part of a `_ fv i;,~_ 1JC_VC_
!'=_':......_.._. , G~ 4.'`' J ._ ~.`2rCe?~1_`. GCr'W~^.:11 



tr~le; sy rene so_ld_ as t:ze dlsp2rsed phas`. To 158 pay is pr epol y;ne=
.s Gad_? 1 part Dv 50 .3 si'_ 1 cc::~= =oam 2C' control agent !
su=fa..~..nt) , C . ~5 nar is IVIA:a;= F~ amine C.talySt , a:ld 5 ,_~..:'c~
tS 'vi ~_?' . Tile =OamS were CreDar~ by l:'ltrJC<L:vln.~. th =
;nCe.''.S1'J1y mla~0 r~aCtlVc C'CmpCnntS _::to a standard r.;c_c, cl esing
the moic, and allowing the lngradlentS t0 I-ca"`. G_^_, iOafT;. Tf?c Ve:?t
COila~7SS 1S 25 notes, and the ford re _u_red to cr~.~s:n the foam for each
of three crush cycle= notsd. Exam,~les 16 and I7 and Com~narative
E.t-am,nles CI3 and CI4 The aol~~'c= o. Exam~l a 16 and Comoar at ive E;
cam,p~~e C.,-3 are ~re~ared by the ccntl r_uous addition of 30 starter
process incorporating a small auantity of water as a cofe~d with Glycerine
continuously added starter. SUBSTITUTE SHEET (RULE 26)   3 0 SEP 2002 WO
99/5165' " PC'1'.'EP99.'0=~24 -3C~ Fs a rasult, t::a p:~_yo~s have a.:
ac.~.ua~ _~._st~c~_.~~ tv Si~.~l .. tW.h~~- i~as~ l.al.S._V~GA'u
CG~::~:1_~=pa=..S ,~ . ~. . _.. i 1 ~ ~ C., .v'Jr i.uvv.. W .~. . . .
~`W... ~l~l ~~~, J ~G~ ~ C .~..a~ =V ~.a..~ a .1.. }.'.. ~ Cy.~'va.~C~:.l.
Hl~_~., as~` O~ 1. ..... ...v.. ~i _ ,r _._. CJ:~~.'^._=.~..._~VC -.SG'"_
1'~ L.~ ~ F.vlVVl vV.Wa__'1_S .~.. r...... _ _:.al _.. ~_Co;:, ---t~.a~ ce
~ y::ar~Za~lo:~ to ~=era=_ cl:e ''~~.~r:bs'__=" ~~~~.- c~: ~~cte~ with FC
c^lw ~::= e:c=~_._a~ C= ii C .- ~, v_ ...__ C;.~ w01;' _ Lvc.S ~~ c'~~ _~.
_:^^~O_~'1 ~_ _~~a,_ys__ w-~.. _ ^_~i ~S ~O; FO rat:..e . - ., ~. ._ _ _ _.
_ _ _ .. ~ S _. ~ Ls ~ '_ C P ~ ~.n..  ~ C ? il C , C ~ ~n,~.~ l C .^. ~ C
h. 5 . S _ ~. ..._. ` O .^_. =._ ~~':= E?:i.F_'r _.O= .^r_O.~.la ( t1'J~ .
Z':: GXa.Tl'J1C~ _.. '~.`O~ l ;~i waS b':' _..~0".^._^,~a.l:'1~
~~_'1'v_.^_^ O:;_C_ C.,:. ~~~a~ic:~ c:= t;~~ ~~~i:~oo:~:e, ~o__owe~ bw
alter=_ tine r a ~-O t C _ ,~ ~ _ SL1C~'1 ~ ~i at t!: .:~aC~~~^O.^_~ CC^
~al:'1`C ._._ a C'r ~.0~:..^.... _ , G:~__. %~o tOt~1 ~~ __. t~_ Wr'
.___.__-'.'.~_e i7 -''o~- J_ ..__ ~rew~a=ed s~,~.-l.--..lv to ~na~ tile _ _
_ _ _ _ c.~._a:''~-_ 15 ~O-' ~ , ~....~ tn)'_C.^_ :10 CO!^~~I":::OliSlV
c'a:^~=Q wat~?' -_ _ C'' VG! ....________ a =.~ L:`1C'=C ~;~~__._ CG^, Sl;
';1i.2=- t0 __ L ._ ~ ~ 4:~ __ __ ____. ._ C- ~'!':_ r'C,'"~'c'.=.~.',=1V~
~._.C;D'1~ `1~ .~~^,i '~'Gl , ~'L:': CCC ~G_:':S ~ o ii:~.=::al ~~ . 1r!~
~:v3~TlD~__ 1 .:~Ol `i01 C0:1td1: .~ ~~:= Saf;1_ total ~`.~. aS th DO! VO l
S C~ C13 a-:u C.~ C . FSa? -,~~-~,iC~ Cl~~allS ai ~ LOaiil TJ~OGa~ t1S
IVA:lt c'o=lapse, nor c~ _.. _=us:~l ar` su;~,:~ r=zed __. fable ~ .
SUBSTITUTE SHEET (RULE 26)   3 0 SEP 2002 'O 99;S165" PCT;'EP99/0'_~~Q
T.~BLE .i r Example: j lb IC13I C141' Bwse ?o%.o~TCw~ EO ".03vG II~.G~
I1GI:Ba:kbore c0 .:o o`To;a!3,- I000,2j",GI Tm EO .G e~ To'al;'j.Gl00G
I100:G ~"jGEU~'Pp Ra;ic ~n T;c I:jrjj13'p I:j,-;j ~ 4j.;j _Fu^c:~ona';r:~
"_ .3 C3 0 1 iEcuiva!:n;',lc I2000 Da I2000 Da2000 Da'_'000 Dai I .~OCm. f
r~Cessf^o~ en: Ce!lans: ~= j c;r;3 3 cr^, I ____For;, ;o C:ush ~ ~J3
1S0'13_='_= =S'_'-;9= I..?;''j-1;20l I'_'-1Sp'_'I'9j Tha raS~.:lrS
^rcSe^ted ~I: 'Td~~^,1 a ~ lim"..'_Cat'r that =TCO''vOra~;C:: ~ _
~.~:y.'___^_'? O::1C_ C'.-r_r_J pre:~a?"atl~^.:? Ot 



__ `.he pciyr.;er bac:~:bc~:e .._ meldi:~~ p~c~~yo_, despite :~a~-i ng - C
n ', o o - ~- n r ; ,~. , .t ~. a S t h a J C 1 V O ~ S a r a ._
~~SS~~'J_... ~~L~C~~ O.. eaCt_ emcl oyed ~~.r. prepol~,~er formul at_ons
;._ whic:~ the po 1 yol ~s al ready ful 1'.' raaCte',1' _'?eVer t.___eSS
=aSUlt.S =n IT'~CZdeC r:~ar-.; which recur re considerabl_,. io'fmr Lorce
to crush, 2C while mai:~taininc foam vent stabil=tv. Eram les I ~S-'I In a
manner similar to t:zat of Examples lo' and 17, water-blown, p~epolymer
derived foams were prepared prom a prepolymer consisting c= the isocyanate
25 terminated reacctior_ product of 75 parts base polyol, 25 parts polymer
polyol, and 42 parts of an 80/20 mixture of TDI/MDI. The prepolymer was
~nter.sively mixed with 3.5 parts water containing 0.2S parts NIA.X'~ A1
amine SUBSTITUTE SHEET (RULE 26)   3 0 SEP 2002 ~~'O 99i5165" '~ PCT!EP99;
0'_'2~9 -32 ~.,~.._~.vs~. _..~ bGse polyol properties and foam ~Yooer___..
Gra ;,yen in Table ~ below. T:~BLE ~ Example 1 1S `19 I20 I'1' .`~Ci\~~%:..
`r) u' i ~'!;oo~0.0'_'00~~o~~ ~Ci,~lCOf;C EIJ. ~o O1 TC(CI ~~C o~= o I~?
0.o I ~0 Ij T1~ ~C7 . C'i TOlal , ~l~.075.s', 7,0 ~Uoj ~O~PO Ratio m Tm
~~~'jj~45'S ~~5;s; -1;;;run:;~o^a'i^. ~ 3 0 ,1 0 ,' ~ 0 I ~ C~ou:va!:n'
~'.: ! ?~,~~ Da I'_'000 Ca ~?000 Da =OOG Ca' rC.^.m. I'roCes;:r.._^~orc~ ;o
C.rus~, i c~ e='6? I''~'_"I 1-t'9' I=9-'1-t1'11"g9'1-4 I30 r.._ .__~J -.. ~
GJ ~ ~ ~ --^~.LrS.~..ZG~.C SOW Ln -_ ..-~.-:,;1 ~....- c.'.-c= ...-_ ..- _.
1:.. ~ cn ca .rl.~.. .~s'`d tc Gl tar roam. .J-:~C=JS_.. y _.. .-_.... '~~
1fJ'-L~~ ~-~_._. thWr..~e~C..._3'~a i r C~ et.'?y len_ C::=^~ _.. C__^:e
baC:'CbOU:_ G:?u ~=.p w_Si.'.~CS '_:? CO:?SlCterab~ a `;a'_";.~..;.On ;n
Ch_ 'OrC~ tC CrllSh. ~.1~ iOamS W==_ gOOCl Gl~_~C=.' ~O~i?5. Tne lO:J iO~Ce
t0 C=LlSi'1 Value 2~' c` ,:.ample ~R 's ^~rt~c'slarly notaWO=thy. E:rample
2? and Cnmnarntive E_r~rn~les CI.S and C16 ThYee base polyols for usa _n
One-shot molded foams were nreoa=ec. The backbone of the base polyol of
E~:ampl a 22 was p=?pared using a DM'^ catalyst and a G~ COfe2d C'r
et.`?V!=.^_S Oxlde and D~ODVlene O::~de. polyoxyethylene cao was then added
using KOH catalysis, as present DM` catalysts are not effective in
polvmerizina all e~.:~ylene oxide in an acceptable manner. SUBSTITUTE SHEET
(RULE 26)   3 0 SEP 2002 ~'~'O 99; 5165 % PC'f.~EP99'0==2Q -33 T:':C
COTVlpa='atlv~ EXaI;;p1_ C~ 5 p:71y01 was p~p?~e_.. a s=rr._lar ma^ner ,
but co^tained :.o internal _a=.c,. EC _.. L':e L~':~ CatGly'ZeG pC-y^~_
backbone. Tne l_.Oi;;~a~a~_~'~ ~'.iau.'r'1_ `1o DC! VC_ w"s a
CO:lVentlO~lal 1V ~C-.....~GW'~_~ _ _ _1~'0-, bot:_ ~ ackb~o~::_ a..^_d
cap. Each base _ t ~ _~ol, _~G_..J, ~'C~..s l,~_~.~.C. ~^~~l_ 25 parts pol
YiIIG'''~ ."~.v~~r"~1, ~ . 25 pr._ ~_ ,~..,~__ (blowi ^= a~:1t ) , 1 . 5
par tS ~~ t:?a~~~' a~T.~...~, t C . _ J~-~ ~~t-~Xv' _._ a::.`~'. C ..3
w~G~.rt 1\,TT.~-~~~= .. _.. a.i,;:~~ C_^'..._, ..~s , a.':: ~ . C' ir~ar t
~t=, 50-"s~ S=1 1C0.^_e s',.'._ __...~a'.":: , a:l.^. =ea~tec w=~.. TCT_ at
10S index ~ n a cics~r. L^:WC Th2 ~1 ~ase o^--~c_ conoosition and r...._ded
loam =esulis a.e lv=cs~::t_Q _._ ='abl a 



T.aRLE G 25 ~~ Example:Z= IC1~Clo~ Bcse Polvo; Polvol Back~on~ Cata;,st
DVtCi D~tC ~ KOF'Polvol Cao Ca;ales;KOH I!OOHCOL; Totai c0, ~4^.,o I 30. I
~,i I I.Internal E0. ~ of To~~l'_~.a j0 00 Cao E0. ,% of Tc;al I75,~100,~
II00,'EO/PO Rano'n Cao ~1000100.'01C0%0Nominal Func;~onalirr3~_Equivalent
1,4'; ~2000 Da I2200 Da2000 DaFocm Process;.nQ7~% Force to CrushI
299I106%%4I 1 Sg%53/d ll33'3 5'33 ICell 4ppearanceNormalVerv
CoarseNermalVent Collapse, c;:;2738~2 The results presented in Table o'
illustrate trLe substantial dii=erences between the subject 30 ~nve:~tion
polyols and comparative pclyols. Tn one-shot syste;r,s, unlike paepolvmer
systems, polyol reactivity is SUBSTITUTE SHEET (RULE 26)   3 0 SEP 2002 'O
99.'516,' PC'1"EP99 0..'_9 _3c_ irr;por tan t, a:~d fo= this Yeascn ,
polvols ~v ~:: p= ~ITId-1-' :1V~^'.=CX=J! C.^.i:t_n _ are r A~L11~ ?~ . ~3S
t ,.. _ ~ _'"~ ~ S tC 'C==ad= ~r`:~-CCt !'v'Le : T701VOZ.S r:aVe 'Jen
tGi_.^,~~.., c~~e. t!'.1= :tJ^-Catalv'ZeC a_': ~ OgS, 1 . c'' . tP2
baC:s~..^.C::~_ W=2 __CT.J.:~..'~'._:~rOl=1 v~=v..'7V_.._._ OC'~~C1 S
~'J~l~C.a ~.eW Wiea. ~.. r.... .._ t.l~C '~"'Y`bC...~.~ Ci_ ~'W ~ tl:~ prl7
J w^.~ G pOW O.S'=~~ _L'~ _G~'~:~ - _ ._C, .. _ . - _ _" _ , :':'^~OXV1
CO?':~~_... p01'_,'0 . ..: ,yet'=-, t ..._ __~L.St~ateG ~.. _ _.._.~e O ,
S:1~CI-: D1VC_S ~u~ C _':~ .. 5.;_ _...C ~. _~_ ''~;: W. _ :'aT.
_._~^C'~:~': tha =`aa: t='.,-~~'~' 1S 3^c e'~_r,'~~^ _ _ -, tea r:o,;
.c~poi~cx~~~_~~y~_ene back'oo.^.V-ccnta~ni.^.c, DSWC G . ... ; Z a ..^,
s.~' O ~ ; .^.. _ ~y.'S''.'. C a ~ a .. 1 ~~ a ~. L ,^_.'.'.~. ...' _ a L.
~ i I _ ... . . S w. _ ~,..v.......v G. ~ ._"~G.~_ ~ _.~~ , t'.1
'..~.~..'~...'.:.y._~Y L'.^...Y. `..'~ L` `='..J.. _.~ _.._.._ _,.._ dC..__
.....~ ~ OW , ...__ ...C~ i - __,. _ ..~..._~ _, .r.'~,..._ ....__-_.
GwCi'.1`. ~ C~' _.. 51: a _:a.i=. C_n =_r,::e~. _~"s. ~.._ ~cr~~e to
..rLs.. wlues ar~ _..ose C?;^_Cte O~ a _ ~.. -_ -Gpp`a~~il~ piC~....: ~.
ratl'1'_` t ..,__ th_ ?'C^l~lrc^-O L:=':1=~_.. , __:?_-Ce' leC LOa:'..
..~^,Qlilg d pC=~=~^r:'. Cf _ `.=iVl =nc C:~:_... _ C'~- _ _ r~:`t~ CG
~.c.,_'~'Z _,_ ._. ~^.G~DC:! W^.=='"..,_ .=t ~C~ rCC.'.1:.e5 a _.~=;::d_ .
n~ __1! =... ~Oa"'.. -.__ p: , ~-S C= t_'le S:_l.^_.~ `_ ~ i'1V-~^-:W? O^
.._.._ b~ L:j~'a t0 D'"2:~'di_ ".. ,.~._ GOIVOiS 4J :_..... GJ nCt
COPtriDL;re tC ~OaT C.^.~ laOS_ '_^.. tC ex_CesSl:%e ~oam Stab111Z :t10:?.
Suc:. pol~.~er ~o . -s G. a prepay _~. by the _ ^ si to ~colyrierizat~on o=
ene or more vin~i r-'~onomers i:. a base ~5 Col Vo= whc:~ ~s a o~~ Vcl of
tn= sLb~aC` =nventi on . '.'re ;_^. S1 L1.: _.. _~'i n= i -.^,C__ , _.
~Zat? O:'? ~S c :J.1 ! k:10'ri:! p=OC'?S8, Grl~ may, LO?' eac','.'p.` ,
enlplOy TJ~ _fCrTLleC~ Sta~'J11'_ZE?'_'S Or Stablli Zer DreCU=5:~~5.
P~efe?"reG Z'lnyl monomers die W = w^i' a h "t~ r'=~/~ate VlnV1_C~1T_lc''
s~~r_._._, asr'_:io~:___ ~ _, met vlm` ._^.a_ , 3~! Cr:ler_ce, and ti:=
_ike. Sol ics contents as p=eared preferabl ~ rang` _rom 30 w=ig::t
oercer_t to 50 weight percent or higi:er . SUBSTITUTE SHEET (RULE 26) 



3 0 S E P 2002 'O 99/5165' " PCT/EP99:'0~:.~~ -35 BV t:'._ terms lmprOVed
prOCeS51=G lat.'_tL~W_ ., r; ~ t r . ` i 1 a t ; , a v i n ~ a t a '^~.
a..~ p oc s5 n~= tLd~-i::cre~s nJ and llk ~~..s __ raea=.t tr~at t:e poiycl
~:?-questicn ex'~ib~ is perfor,a,a::ce =_. t =a svce=critica~. foa:~ test
superior to ti-:at exh:.y_~. _ _~ by a n'~:~-catalyzed,
homopolyoxy~rcpylere a-:aloc, c.:'_t:. G '-'~r~.e:W S~t~_e Oi !eS5 tflan
3~0, p~ar=a~a~biV ~eSS t~:ar1 '; , G=:: T^.j~. _ ~e~e~a~'~V h~'u-S trle
Sai:'. O. iSSrr ~n--...?,? t t aS Q CGt"OarGtlV~ ` tai rZ`'" .^u'~~ r .n'.
ir_ .....,~ . . alas 'CO. _V ... _ .._~.O _ L` _. _. _.::C._ _C= L:~_ =:-1
Sl ay tOam LOri`"'~l c.LlG:?S . ~Y~ ::'S terms ~~f;'taJO~ ~~ anC ~~mliiOr
~~ LJC~ __._._,::, =S u.^ __= 51i o C. t;,Ole a:'ls.. less t:lr,~ ~1.~$
=Cue.`-"S.'~_C _1Ve_,J, L:.^_leSS _^ulCa~~... Gt:ler W1S~ . 1:-1,S te~,^,;S
`~ :~.__:.laan0 t~S.`.w=~2~ ~~ a=a uSeC ne~el r CCW L
l.'!~e~.^_i"'.a:':~~abl'_' and ~':a'.%e tha Sa::lc f'l~anl^C L:^IeSS
Otfle~w'1Se Sp2C==le. ~y _ " " _ _ ~-r'__ ter,T,S a ~._ an 1^ t~'?_ ..
_c.l!^.S ~r 21_T1 1.S maa:: ~ O:'.~ c= more ur:less ti:a -~r:guage c'.aar 1
v indicates the C^~~~ra'W'. ~.._ ~_~Ti n,,',.._tG='n _._ 3C~::~11.., tc
t.^._ ~.~`l com~osit~ o:~ O= oico.;,oosl moral c0o~,~ 1 s,-.'-ors of
r.olecu 1 es 1 S mead ~ ti!~` ~. ^ mu 1 ~ lL~OC.. 'JOis'e t_'1_= c>n.^.
.:la f~'O-'1C~;10CiC 2 C~ pO' 1~'? ~he ~ bG~`. ~ C^=! ~ a-r: ... blOC~ !:a;
1 ^ _ a.1 ~',.~r l ~ G ~ a t =O c~Stall-1112at10:?-,;!Odl tying
COmOT:Om_=/~~' ratlG `.7:':1C_`! G~2 Identical by ~~rtue of being
polym`riz=d In the same VeSSel With tflc Scl',1~ c.''.luVlelle CxldG feet.
1"IOleCu!ar wei ghts and eq'.;_;,ale:.:. weights herel:: are number average
25 mol ecula~ an eg~~~ v.aler_t weights unless indi Gated Ott''_erWlSe . BV
th te=T `t et~-lVle:'._ O1Ce t c''.rget CO:ltant ~~ and like terms 1S
mea:l~ the total percentage On a Weight bass of the oxvethylena content of
t:~e polyol produced. P.ny er~odlment described or claimed herein can 30 be
used to the exclusion of any embodiment or feature not disclosed and/or
claimed, provided that the features necessary to the invention are present.
Necessary SUBSTITUTE SHEET (RULE 26)   3 0 SEP 200Z WO 99;51657 J PCT;
EP99/02'_'_9 -30' zeat'.:Ys or the invention inci uce c~n~',a: ~.irlu
OXZ'~r0~ ;~-a..10:1 ~?: :..^i2 Dr'eS::Ca O~ at~'lVlane v.Xl.^_.~
T'~t't~:.lT..G~~ ;v i> > c-:.: v'YC~az'aDlV Jc' 7 o Ot ~;~1'~
..~.~...~}'Z'~a 'valy'! at' Cr.; a T::=.^.~I;I:jf.': v:z:Vc.''t~'1~'le:le
COnt~^ t O~ _ . .,-...,~..._ =~~ tC t~'?a W=iC;t:t vi `.'1~ Y. ~_~i_... ~
-... ..... _..._..... _..~. ' l=J_v2 C~ a:':;.' C._'^.= a :C~ : 1I1 t ie
DY_SenC2 O~ cue. Cap:'-nC1____._~=v .._,_.., _~S~ .._.... YaS_.''.aCt t0
_.^.O~VOXV'?t~':\''~Cn Caa ^._ nC- I'.'~^.== ,......._ .r ;.=1C~~,
y.''`..a'_~CeW C= G FOiV.^.:i,. ~~C; s'~`:1~ c~~ _ _ _ ___~ ~.. ;:^.a
~_esence c~ a ~~`:C cata'y~t; ate.- ~~e _ r _ .~ ~'? -.r, vl ....._ _ ~ ~ =
~1 WA J ..~'t_'.C tLY ~ ~. n,i ` ~~ G _.-L.~ ~Jw.~C.lQ_ .~.I.u... ~ Gl.~
v:l . _:' ...r.. _`.^, l.~ G'~SC_;.L~~,~: 1_..`1c'' y..i,~.=r.~l~^.:' ~ 1~
4.'__, D_ a_ .~3=~._= w. "n `_ CY.'".'_:':?'~_ S~il1_ -I: t'12 ~_t ,..
.G... .1:i:1 y C:':G.=-~ .J ,........ IaJ.~__ ~ W.. r.-vu.7 v.Gn ue I.IGV~
L~C~Cv.v Gr_...'?C".-... a.'~;'~=..= _ _-..,.. tPa SC-_-~. v. J~.~:v'.~.'~
C_ LPe 



W entlCrl aJ J~ ~ -_= Lrl ^~Ye~ '.'1 . SUBSTITUTE SHEET (RULE 26)   37 1 A
multiblock DMC-catalysed polyol comprising oxypropylene units which
comprises: i) an internal block comprising oxypropylene units and comonomer
units copolymerised therewith which internal block is preparable by
oxyalkylating one or more initiators, in the presence of a DMC-catalyst 1;;
or a non-DMC catalyst, with a first oxyalkylation mixture comprising
propylene oxide and at least one comonomer copolymensable therewith; and
ii) at least one external block comprising oxypropylene units and comonomer
units copolymensed therewith which external block is 1 ~ preparable by
oxyalkylating in the presence of a DMC-catalyst i) with a second
oxyalkylation mixture comprising propylene oxide and at least one comonomer
copolymensable therewith such that:  the concentration and/or nature of the
at least one comonomer in the second mixture differs from that in the first
mixture; and 20  at least 95 wt% of the polymerised oxypropylene units are
randomly copolymerised into the comonomer units in hock the internal and
the external locks, and  the copolymerised comonomer content in the
external block is less than that in the internal block. ?5 2. A
bicompositional DMC-catalysed polyol comprising a) a first, multiblock
polyol, said polyol having a first block comprising: 3 0 SEP ?U01 i) a
non-DMC-catalysed oxypropylene-containing block; or   3 0 SEP 2002 . 38 ii)
a DMC-catalysed, oxypropylere-containing block further comprising
copolymenzed comonomers selected from the group consisting of ethylene
oxide, stabilization-modifying comonomers, and mixtures thereof, with the
proviso that when only oxyethylel to moieties are present as comonomers,
They are present sn an amount greater than about 1.5 wt%, and at least a
second, external block compnsing: iii) a DMC-catalysed mixture of propylene
oxide and an ef`tective stabilizing amount of one or both of ethylene oxide
and a stabilization-modifying comonomer, with the provisio that the
copolymerized comonomer content in the external block is less than that m
the internal block) and b) a random polyoxypropylene copolymer polyol
having no internal block derived from an oligomeric startar molecule with
equivalent with greater than 200 Da, and containing a monomer distribution
which is the same as the monomer distribution of a)iii). 3. A
bicompositional DMC-catalysed poiyoi according to Claim 2, wherein the
weight ratio of the copolymerised comonomer in the oligomenc initiator to
the total copofymerised comonomer content in the poiyol is at least 0.3. 4.
A bicompositional DMC-catalysed polyol according to Claims 2 or 3, wherein
the ofigomeric initiator has an equivalent weight from 200 to 700 Da. 5. A
bicompositional DMC-catalysed polyol according to any of Claims 2 to 4)
wherein the first) muitiblock polyol comprises from 1 to 60 wt% of the
bicompositional polyol. 6. A pofyof according to any preceding claim
wherein from 5 to 40 wt% of the total copolymerised comonomer is located in
internal blocks. 7. A polyol according to any preceding claim, wherein the
comonomer comprises a substituted or unsubstituted C4 to C2o alkyiene
oxide, oxetane, methyl oxetane - a copolymerisable internal carboxylic
ester or inner carboxylic anhydride; or a mixture thereof. 



3 0 SEP 2002 ~s , 8 A process for the preparation of a DMC-catalysed polyol
accordir!g to any preceding claim, which process comprises. a) supplying an
activated DMC catalysthnitiator mixture to a reactor, b) polyoxyalkylating
said initiator with an oxyalkylation mixture containing propylene oxide and
at least one comonomer polymerisable therewith such that the concentration
of the comonomer during the oxyalkylation is above zero for at least 95 %
of the total oxyalkylation to produce an intermediate copolymer polyol) c)
polyoxyalkylating the intermediate copolymer polyol with an 10
oxyalkylation mixture containing propylene oxide and at least one comonomer
polymerisable therewith such that the concentration and/or nature of the at
least ore comonomer in step (c) differs from that in step (b); d)
recovering a polyol in which the copolymerised comonomer content is 15 at
least 1.5 wt%. 9. A process according to Claim 8, which is a continuous
process wherein additional initiator molecules are continually or
incrementally added to said reactor. 10. A process for the preparation of a
polyurethane slab or molded foam by the 20 reaction of a di- or
polyisocyanate with a polyether polyol in the presence of customary blowing
agent(s), additives and auxiliaries, which process comprises: selecting as
at least a portion of said polyol component a polyol according to any of
Claims 1 to 7 and 25 reacting the polyol with a di- or polyisocyanate to
produce polyurethane slab or molded foam.
.Asl.AY(R.AFS.AFU@y.Ae.A`.F.A9,R.A..A.A,e.A9Y.An.A,.AA@,.AUe.All.A
.A.A.ALY.A?.A9A.?lh.A`y.A{,.A.l.AlRA.F9.A?.ALA.A.AUF.Aly.A.A.A{l.AS.AYr.A{#
)cd,1FHJLN|wqlfa[V]ca]c^a]ca]c^a]caU]ca]ca]ca]c^a]ca]ca]ca]c^a]ca]c^a]caU]c
a
U]c^aU]ca]ca]c^a]ca]c^a]ca]ca]caU]ca]caU]ca]ca]caN[]vxFap|~|wrmhc^XS]caU]ca
]cTa]ca]ca]ca]ca]caU]ca U]c^a]caU]ca]ca]c^a]ca]c^a]caU]ca]caU]ca UV]caV]ca
UV]ca]ca]ca]c^a]ca]c^a]ca]c^a]ca   '
09:ijL|wqlfa[V]c]ca]c^a]caV]ca]caV]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]c^a]ca]c^a]
ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca # $ j
)*69Q}~>\my{HJztoje_ZT]]c^a]caU]ca]ca]ca]caU]ca]ca]c
a]ca]ca]ca]ca]c^a]ca]ca]c^a]ca]ca]c^a]ca]c^a]caV]ca]caV]ca]ca]ca]ca]c^a]ca]
c^a
JTXY_`:HIRUno,4O~ysnhc]XS]ca]caU]ca]ca]c^a]ca]c^a]ca]ca]c^a]ca]c^a]ca]c^a]c
a]c^a]ca]c^a]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]c^a]ca]c^a]ca]ca F]z
)zuojd_YT]]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]ca]c^a]ca]c^a]ca]ca]ca]c^a]ca]ca]
caU]ca]ca]ca]ca]ca]ca]c^a]ca]ca]c^a]ca]c^a )OghzXYpr 



~xsmf`[UPj]caU]ca]caU]ca U]c^aU]ca]caU]caU]ca U]c^aU]ca
U]c^aU]ca]caU]ca]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]ca]ca]c^a]ca]ca!-46<
RSU_35  t !;
!H!f!j!!:"="y"{""""###~ysnhc^YSc]c^a]ca]ca]ca]c^a]ca]c^a]ca]c^a]ca]ca]ca]ca
]ca]ca]ca]ca]ca]c^a]ca]c^a]caU]ca]c^a]caU]ca]ca]c^a]caU]ca]ca]c^a
#####F#H#I####%$]$^$$$$$%%Q%[%_%i%m%p%%%%&
&"&}wrmgb\Whc^YSc]c^]caU]ca]ca]c^a]ca]caU]ca]caU]ca]caU]ca]ca]c^a]ca]ca]caV
]ca]ca]c^a]ca]ca]ca]c^a]ca]c^aU]ca]ca]c^a]ca]c^a]ca"&'&)&-&E&e&g&m&o&{&&&&&
&&&&&&&&&&&&&&&&''}wrlga\VPh]c^aU]ca]caU]ca]caU]ca]caU]ca U]c^aU]ca
U]c^a]caU]ca]ca]c^a]ca]c^a]ca]c^a]ca]c^a]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca
'8':''''''($(%(((\(_(l(m(s(u())))**-*[***+++
+zupje_ZTh]c^]c^a]ca]c^a]ca]c^a]ca]ca]c^a]ca]ca UV]ca]c
a]ca]ca]c^a]ca]c^a]ca]c^a]caV]ca V]c^aV]ca]ca]c^a]ca]c^a]ca]ca]c^a]ca
+8+:+A+B+~++++++++++,,,,,,
--Y-a-..+.,.t.u..zuojd_YTh]c^]ca]c^a]ca]c^a]ca]c^a]caV]ca]ca]c^a]ca]c^a]ca]
c^a]ca]c^a]ca]ca]c^a]ca
V]c^aV]ca]ca]c^a]caV]ca]ca]c^a]ca]c^a]ca..........'/O/q/v/x/0&0N0m0q0z00000
000P111F2|vpid_YTh]c^]ca]c^a]ca]ca
U]c^aU]ca]c^a]caU]ca]ca]ca]caU]ca]ca]c^a]ca]ca]c^a]ca]c^aU]ca]ca]c^a]ca]c^a
]caU]ca]ca]c^a]ca]c^aF2R2U2223
3234363c3h3~333333333344444.5052555K5}xrmga[Vh]c^]]caU]caU]ca]c^a]ca]c^a]ca
]c^a]caV]ca]ca]c^a]ca]c^a]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]c^a]ca]c^a]ca]c^a]ca
]c^a]caK5L5e555556"6S6U6_66677l88889999999::$:%:|:}:~xsmhb]Wc^]]]c^a]ca]c^a
]ca]c^a]ca]c^a]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]
ca]ca]ca]ca]ca]c^a }:::;[;];
;;;;;;;;;;;<<2<4<;<=<F<G<]<z<<<<<<|wpjd_YSmhb]WcU]caU]ca]ca]c^aU]ca
UV]ca]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]ca]
c^a]ca]c^a]ca]ca<<<<<<<<<==V=X=_=u=x=y=====>>>>>>!>#><>M>O>|wqlfa\Vmhb]WcU]
]c^a]ca]ca]c^a]caU]ca]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]caV]ca]ca]c^a]ca]c
^a]ca]c^a]ca]c^a]ca]ca]c^a]ca]caO>`>b>x>y>>>>>>D?r?t?}?@)@*@@@@A#A'AiAnAAAA
AKBNBaBcB|wrlga\VcU]]c^a]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a
]ca]ca]ca]c^a]ca]ca]caU]ca]ca]c^a]ca]c^a]ca]c^a]ca cBBBBBC CiCjCCCCCCCCD
DDDDDDDDDDDD?E@EeE|wqlfa[Vlga\VcU]]ca]c^a]ca]c^a]caU]ca]caU]ca]caU]ca]caU]c
a]ca]ca]c^a]ca]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]caeElEEEFFF
F FFGMGTG[G]GGII
JJJ3J8JmJoJtJuJJJK!K#K)K|vqkfa[UcU]U]ca]c^a]ca]ca]c^a]ca]c^a]caU]ca]ca]ca]c
a]caU]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]caU]ca]ca
)K-K/K?KAKJKQKkLlLLL"M$M%M'MKMWMXMcMeM{M}MMMMMMMXNYNNN|wqlfa[VPk]c^a]ca]c^a
]ca]c^a]ca]c^a]ca]c^aU]ca]caU]ca U]c^aU]ca
U]c^aU]ca]ca]c^a]ca]c^a]ca]c^a]ca]c^a]caV]ca]ca]c^a]caU]ca]caNNNNNNNNNOOOPO
OOOOOOPPPPPPvQQQORmRzRRR~ytnid_ZUc^a]ca]ca]ca]ca]ca]c^a]ca]ca]ca]c^a]ca]caV
]ca]ca]c^a]ca]ca]c^a]ca]ca]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]ca
RdSeSSSSSSSSSTTTTTTTTUUUUU#U,U-U0U6U8U<UCU}wqlfa[Vid_ZUc^a]]caU]ca]caU]ca]c
a]c^aU]ca]caU]ca]caV]ca]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]ca]ca]c^a]ca]c^a]ca]
c^a]ca]ca]c^a]caCUHUeUfUpU}UUUUUUUV@VNVVVWWWWWW-W.W7W8WEWcWdWhWiW}xrmhb]Wid
_ZUc^a]]]c^a]ca]c^a]ca]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]ca]ca]c
a]c^a]ca]ca]ca]c^a]caU]ca]ca]c^a]caU]caiWwWxWWWWWWWWXnXXZ/Z>Z^ZbZdZfZZZZZ
[J[L[[[[[&\}xrmhc]Xid_ZUc^a]]]]ca]c^a]ca]ca]ca]c^a]ca]ca]c^a]ca]c^a]caV]ca
UV]caV]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]c^a]ca]c^a]ca]ca]c^a]ca&\-\P\Q\T\U\^\
_\a\b\\\\\j]t]u]]]]]]]]]H^J^^^^^^{vpke`ZUid_ZUc^a]caU]ca]ca]c^a]ca]c^a]ca]c
^a]caU]ca]caU]ca]ca]c^a]ca]c^a]ca]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a
]caU]ca^^^^^;
_<_f______``ab5bBbabgbbbbbbcc/cOcPcvcxczuoje_ZTc^]c^a]ca]c^a]ca]ca]c^a]ca]c
^a]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]c^a]ca]ca]ca]c^a]ca]c^a]ca]
ca]c^a xccccccdddd
d$d1d2ddee"f#f'fVfjfkffg'g(gggiij1jztoje_ZUc^]]ca]ca]c^a]ca]ca]ca]c^a]ca]ca
]ca]c^a]ca]ca]ca]c^a]ca]c^a]ca]ca]c^a]ca]ca]ca]c^a]ca]c^a]ca]ca]c^a]ca]c^a]
ca 1j>jjjj2kik{k|kkk,l-lglvlwlllllllmm
mmmmCmDmm>n~xsmhb]Xje_ZUc^]]c]ca]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]
caV]ca]ca]c^a]ca]ca]c^a]caU]ca]ca]c^a]ca]ca]ca]c^a]ca]ca]ca>n?nInKnXnZnnnnn
nnnn-o.o=o>oFoHooooooppPpQppppzuojd_ZTje_ZUc^]c^a]ca]ca]c^a]ca]c^a]ca]ca]c^
a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca
UV]ca]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^apr"r/rRrVrnrprxrzrrrrrrrrrrrrrrs4ss
ssssst}xsmhb]WRje_ZU]ca]c^a]ca]c^a]ca]c^a]ca]ca]ca]c^a]ca]c^a]ca]c^a]ca]c^a
U]ca]ca U]c^aU]ca U]c^a
UV]ca]c^aU]ca]caU]ca]ca]ca]ca]ca]catttttt8tAtCtztttttttuu(u<uGuIuLu^u_ujupu
vuxuuuuytnic^XSje_ZU]]caU]ca]ca]c^a]caU]ca]ca]c^a]ca]ca]c^a]caU]ca]ca]c^a]c
aU]ca]ca]c^a]ca]c^a]ca]ca]c^a]caU]ca]caU]ca
U]c^aU]ca]c^auuuuuuuu-v1v<vQvRv{vvvww!w,w-w;
w=w[w]wwwwwwww{vpje_ZTje_ZU]]]c^a]ca]c^a]caU]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca
]c^a]caV]ca]caU]ca]ca]c^a]ca]caU]ca]ca]caU]ca]caU]ca]caV]caU]cawww-x/xyxxxx
xxxxxyzzzzzzzzT|V|||||||||ztoid_ZT]]]c^a]ca]ca]ca]c^a]ca]c^a]ca]c^a]ca]c^a]
ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]ca]c^a]caU]ca]ca
|}U}\}}}}}}}~~~~*~+~6~a~b~!./27?AENPX~xsmgb\WQid_U]ca]caU]ca]ca]c^aU]ca]caU
]ca U]c^aU]ca]caU]ca]ca]c^a]caU]ca U]c^aU]ca]caV]ca
V]c^aV]ca]ca]ca]ca]c^a]ca]ca]ca]ca]caXYaxza8=HJ{vqlgb\Wid_U]ca]ca]c^a]ca]ca
]ca]ca]ca]ca]ca]c^a]ca]ca]c^a]ca]c^a]ca]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]
ca]c^a]caU]ca
U]c^a!${.14pr5<UZ_{vpke`ZUid_U]c]caU]ca]caU]ca]ca]c^a]ca]c^a]caU]ca]caU]ca]
ca]c^a]ca]c^a]ca]caU]ca]ca]c^aU]ca]ca]caU]ca]ca]c^a]ca]c^a]ca]c^a_aik#$*UW
Ayslfa[VQid_]ca]ca]c^a]caV]ca V]c^aV]ca V]c^aV]ca
V]c^a]ca]c^a]ca]ca]ca]c^a]ca]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c
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