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MOLDED AND SkwAdsedrassfURE THANE - FOAM PREPARED FROM D®EBVEPSR/BRAS
CYANI DE . COVPLEX- CATALYZED POLYOXYALKYLENE -

POLYCOLS AND PCOLYOLS SUI TABLE 5 FOR THE PREPARATI ON THEREOF
Technol ogi cal Field The present invention pertains to
pol yur et hane 10 ol dMGDEEDaAND@mer;&mn'ﬁNE et al

cyani de ot | sed
processi ng Iatltude%m D%E& “meﬁwmm #ﬂ@ s to
pol yoxyal kyl ene pol yol COMPLEX-GATALYZED POLYOXYARKYLENE ani de

complex (DMO)  catal yzedPIBLYOLS mozmns smmmmene oxi de

m'xture_ssto form _ MW WTHEFII% haV| ng
processing | atitude - |ncreaS|ng prope I'es sul e for use in
prepari ng pol yurethane nol ded and sl ab foam

Description of Related Art . Po_I yuret hane polyners are
prepared by reacting a di -m@m&@mate with a
pol-yfunctional , | socyanat e-reacti ve conpound, in particular,

hydr oxyl - 25 functional polyether polyols. Nunerous art-recognized

classes of pol yurethane pol mrpreéeﬁt 1ﬂﬁn@aﬂ@le&t@@sﬂs to polyurethane

el ast oners, polyure e crocel | ul ar
pol yur etifane nol d&8 gﬁ& ?Pgb F‘gbnfoaﬁaEﬁeB?r?ﬂegﬁmn double %‘f?]et‘fye%md:}e
polyur et hanes pr e&enxplem—qaeaﬂwbﬁepasly@tﬁé)r polyo]fsnénhhhﬁ.tﬁ)ngambreased

. f h l, '
bolyur ot hane pol yREPESEFE 0 JAFErNRe ot ded BHRP @it Hvent 2R hlihal,

nol ded foam the peatgiine | tgr edilomyadikylene polyols prepared by the
double metal cyanide complex (DMC) catalyzed
15 polymerization of alkylene oxide mixtures to form
polyoxypropylene polyether polyols having processing
latitude - increasing properties suitable for use in

preparing polyurethane molded and slab foam.

20 Description of Related Art

Polyurethane polymers are prepared by reacting
a di- or polyisocyanate with a polyfunctional,
isocyanate-reactive compoﬁnd, in particular, hydroxyl-
25 functional polyether polyols. Numerous art-recognized
classes of polyurethane polymers exist, for example cast
elastomers, polyurethane RIM, microcellular elastomers,
and polyurethane molded and slab foam. Each of these
varieties of polyurethanes present unique problems in

30 formulation and processing.

Two of the highest volume categories of

polyurethane polymers are polyurethane molded and slab
foam. 1In molded foam, the reactive ingredients are
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-2- w ¢kfd to a closed nold and foamed, while in PcafErs92236 oam
the reactive i ngredients are supplied onto a novi ng conveyor, or
optionally into a discontinuous open nold, and allowed to rise freely.
The resulting foam5 slab, often 6 to 8 feet (2 to 2.6 n) w de and high,
may be sliced into thinner sectd2sns for wuse as seat

cushi ons, carpet underlay, and other applications. Mol ded foam may be
used for contoured foam parts, for exanpl e, cushions for autonotive

seati ng. 10 supplied to & nclosepasold rengobpameds opsiilee ;iml yedidker

pol yol s usef ulg § (?rf sl.ak g?gazgg}tggd {%ﬁf&ﬂgagr%nsfugal%g 'Eydrl 3

prepared by the Pse-cat a
initiators sucevngannMeyes gloycoptionallyl ynemmeilwnmmmusamqn

produci ng the n{cﬁﬁ?ec%haeai§owe801t)50)%&reo%§@l§vtd' Orfie Tr@sﬁll%’l ?cﬂ?ﬁ(o' S.

As 1s now ocunent ed rearran ropy ene o

al 1yl al Gohol Dl LERAR Ry tafe-fegtl Sﬂzetfp &ﬁpmﬁpw@e and hﬂ?dh ‘maphe
nonof uncti onalpe WisEded at@ttd! loHimi®hPect iondeddy amdxydKylgdabl e

hydr oxyl group, nd its 20 contln e ener a |on and oxypro yIatlon
produces Fui ndt %Ffﬁﬂfﬁ of Qrh&ed a@ﬂlftﬁaﬁ'-p

propyl ene mnq&cﬂdmlﬂgaza haga@ermisfgwlﬁr vvswmuﬂeat Ebam partshutfic. As
a result, the actu funct.ional i et her pol yol s produced

is lowered si gFrﬁal‘“? ?rt |SHERERS jg‘Yrt?‘n‘étQ‘Y‘Fﬁ)"rr’r‘ﬁ%\IS"'%"r:" Fheoretical "

functionality. Moreover, the nonol generation places a relatively
| ow pracgtj cal limi_ o h e I r..exanmpl e,
a base g‘adt al yzed 4000 Dafrt Dgp{ao%a%l e%‘?apgﬁv\gg%g%gggﬁg epo }%athé&a
equi val ent weimgtyoks ohsatylhdfior ashabsandd r@@ldedmﬁaamr RO 't iETeH
meq/ and wi |
a9, HavdUse &P B4l gh Rl w the badt/daf :dié&;ﬁ%%t | oneﬁ ity

pol yoxypropyl ene nono speC|es resultlng ac
will be only P Fuk Fahly hYert%allfP%th’eam Mo FHAR FREGRNANS \Flgcal

expected for &lycerine, sorbitol, etc., producing the respectlve
15 polyoxypropylene diols, triols, and hexols. As is now

well documented, a rearrangement of propylene oxide to

allyl alcohol occurs during base-catalyzed oxypropyla-

tion. The monofunctional, unsaturated allyl alcohol
bears an oxyalkylatable hydroxyl group, and its
20 continued generation and oxypropylation produces

increasingly 1large amount of unsaturated polyoxy-
propylene monols having a broad molecular weight distri-
bution. As a result, the actual functionality of .the
pclyether polyols produced is lowered significantly from
25 the "nominal” or "theoretical" functionality. Moreover,
the monol generation places a relatively low practical
limit on the molecular weight obtainable. For example,
a base catalyzed 4000 Da (Dalton) molecular weight (2000
Da equivalent weight) dicl may have a measured
30 unsaturation of 0.05 meqg/g, and will thus contain 30 mol
percent unsaturated polyoxypropylene monol species. The
resulting actual functionality will be only 1.7 rather
than the "nominal" functionality of 2 expected for a
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pol yoxypr opyy@ressp! . As this problemis heightened as PGHERW(RZO

wei ght increases, preparation of polyoxy- propyl ene pol yol s havi ng
equi val ent meights hi gher than about 2200-2300 Da is inpractical using
conventional 5 base catal ysi s. Many attenpts have been
made over the years to reduce the noimd content of pol yoxypropyl ene
pol yol s. Use of |ower tenperatures and pressures results in sone

I nprovenent, as illustrated by European published 10 application EP O
677 543 Al. Howpwkyoxypeopyteneediols As thisnpyobbewris H&gﬂuﬁﬂeﬂ\g@ of

10- 15 nol percentblandlth e reagglonerate | S dec eased %) ch a
degree that cost CULRfs Y ’s%%"r plly;l FFESES i n@?%ﬁi’é%l +@%ct? pt| Pﬁ?.xy Use
of al t er naprupytenel pslgotschawing adaquiiva rayhwedigittss hiigherophaanal |y

In conjunction Lt | o o t in
pol yol s havi ng aﬁ%‘\‘}gl Sif‘dc# 730 B%n?%t ur ]i'aocntl al aﬁé{%& %otm’reg&g‘z?hr?éq/ g,
correspondi g, base aghhrhysds10-20 nol percent unsaturated nonol s.

Doubl e netal cyanide catal ysts such as zinc 20 hexacyanocobal tate
conplexes were found to be catal ysts for oxypropylation in the decade
of the '60's. However, ManyhetFempeh haya beesuprde aven Whrigmargctiovity

and the di {Eisgubt m@f rﬁcﬁm“ oS chgeayese@kbbyiénef pgeAlydls.
| yst residues fromthe yet her product, pr even commerci ali zation.

Unsat uration of Hé?y@?ygmﬁﬁ’y’l EREPeTatupes 4 BHARANES FPSHES 10 68MFst s
was found to be mgs&.»ovemenhpweuer ialuet@at@d0ly rrewo CEY:1) oy_ﬁzmritssxean

commer ci al F9at onPBL ebeies EP BedTp ot oAt \ Tane Hrd s o

t he econom cs weerlyuailgwaakdatobeké, range ofiruh 418 mdiprpme:mnismemeed

due to the I'ower uongl on rare®QY e AL NS bl o8 HigrD8t cBBLeTR 26
rises sharply due to increased reaction time. Use of
alternative catalysts such as calcium naphthenate,

15 optionally in conjunction with tertiary amine co-
catalysts, result in ©polyols having 1levels of
unsaturation of c.a. 0.02 to 0.04 meqg/g, corresponding,
again to 10-20 mol percent unsaturated monols.

Double metal cyanide catalysts such as zinc

20 hexacyanocobaltate complexes were found to be catalysts

for oxypropylation in the decade of the ‘60’s. However,

their high cost, coupled with modest activity and the

difficulty of removing significant quantities of cata-

lyst residues from the polyether product, prevented

25 commercialization. Unsaturation of polyoxypropylene

polyols produced by these catalysts was found to be low,

however, at c.a. 0.018 meq/g. Improvements in catalytic

activity and catalyst removal methods led to brief

commercialization of DMC-catalyzed polyols in the

30 1980's. However, the economics were marginal at best,

and the improvements expected due to the lower monol
content and unsaturation did not materialize.
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-4- O 99/516 Recently, as indicated by U S  pat®iiseeen223o
5,470,813,‘g,z§3,3b8 and 5, 545, 601, researchers at the ARCO Cheni ca
Conmpany have produced DMC catal ysts with exceptional activity, which
have also resulted in 5 | owering the unsaturation to unprecedented | evels
in the range of 0.002 to 0.007 neq/g _ The pol yoxypropyl ene

pol yol s thus prepared were found to react |n a guantitatively

di fferent manner fromprior "l ow unsaturation polyols in certain

applications, notably 10 Regéﬁglelasggnufhéggggg&rogﬁlIg on

Despite their . perce d dvant subs |tut|on Suc
pol yol's for .the?r4b s%l%at ar§8éq208 an§n§|'é§§ |6@1no|nmme§¢satﬁtfoem

formul ations of irto! €Hemicall Cofiphagt havei pribduldes DM J&\JF apPen f or
exanple, 15 foanttlghtnfss I n ?eaged to ghc an extent at t% h

necessary crushf¥geBFIPR2 fo%ﬁ%leFYOMA%@FﬁBI e prabee resulfedicimt i f
not imposssbl e. 1owebohd tivd datkdtarer il to unpeeabdbates, 16¢aNsCohl@pse

of ten occurred, _renderin ms_i ncapabl e of oducti on._These

effects occur evang%0°t \%hwh'é%. gtq(agct“tﬁﬂ $unct aﬁiﬁgp:gypg RYLRE yol s

i's pur posepolyglsowehed bpregdredonwefrel ofeundunais onsdadty in a

pol yol s to achi fu | ty t.nat o
in@0eaCLVEly " VRIEEAIRNE' Y BLILAY ERom o8l Oiown

base-cat al yzed
pol yol s have zalnsemeet:leﬂapp}mdﬂ ov neertainr appildiatdiosts,i l:xmuabﬂ,yas

can be segp fro E&é’te&‘iﬂﬂt&ﬁéxﬁeaﬁaaﬁtigfoééi?ﬁﬁéfgféﬁi‘ﬁ?ten o pol yol

sanpl es. The nolecular weight distribution I's nor e narr ow
t han anal ogous base-catal yzed pol yol s, particularly in the higher

equival ent weight 30 rapgepitePol ydhener sit pagcledsied han shvaii&yes,
generally substitution of such polyols for their base-catalyzed
analogs in molded and slab foam formulations often led
to catastrophic failure. 1In molded foams, for example,
15 foam tightness increased to such an extent that the
necessary crushing of the foams following molding proved
difficult if not impossible. In both molded foams and
slab foams, foam collapse often occurred, rendering such
foams incapable of production. These effects occur even
20 when the high actual functionality of such polyols is
purposefully lowered by addition of lower functionality
polyols to achieve an actual functionality similar to

that of base-catalyzed polyols.

DMC-catalyzed polyoxypropylene polyols have

25 exceptionally narrow molecular weight distribution, as
can be seen from viewing gel permeation chromatograms of
polyol samples. The molecular weight distribution is
often far more narrow than analogous base-catalyzed
polyels, particularly in the higher equivalent weight

30 range. Polydispersities less than 1.5 are generally
obtained, and polydispersities in the range of 1.05 to
1.15 are common. In view of the low levels of
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obt ai ned, and pol ydi spersities in the range of 1.05 to 1.15 are

conmon. | nwo®w166ef the Ilow levels of WO 99/ 516&CT/EP99/02230

PcT/ EP99/ 02230 - - 5- unsat uration
and | ow pol ydi spersity, it was surprising t hat DMC-cat al yzed pol yol s
did not prove to be "drop-in" repl acenents for base-catal yzed pol yol s
I n pol yur et hane foam appl i cati ons. Basause oxypropylation wth nodern
5 DMC catalysts is highly efficient, it would be very desirabl e
to provide DMC-catalyzed polyoxypropylene pol yol s which can

directly repl aceunsavensdt boml apdl yowspolydisparsiap, antd wakdedrpeligingt hane

foam appl i cation - i el rmgation.
chr omat ogr ans 10§hato]?M%a%aéEaél %?%/féa&@g%mﬁggaqoé%‘ged t&[; fol ?‘éﬁs%f‘oses
di f f erences whi chephaeementscfer dage- ¢tatmlzech@oilyed sagn polyurethane
resul t - dependent ¢} man : s /h '

p gb%pgb%ﬂc%iéﬂé. gécaﬁ%l 8%%3%%)1(%'& on with! 8%?,5:@am

Curve A of Figur ase-catal yze hgo L nibits _a sign
"] ead" port%on OPMFoWwakHlyEEisariashighdygirifdiaigsver siin#opddy 36 p¥epyl ene

monol's prior to gegjrablle "ebn pEdeidd apmeicahiReal poE?%ky?QSp?Qéﬂe the
wei ght percentage of higher nolecular wei ght specCies falls off
rapidly. |n CurBelycds whighean dixgcohlvreplace cppypatégnam Bplyols

DMC- cat al yzed poiy0b148Vvend Smoldéedhbdly2fet harte et hppfakcatiildhsvery little

| ow nol ecul ar wei ght "l ead"” portion, but with a small portion of
hi gher nol ecul ar wei ght species, which may be terned "high
nmol ecul ar weight tail". Due tompaeisomv obngebt pakmeatdébn chrombbegbamh

of the torll, Ctiet pbrsBreatRLypHR" it ' K Rizea ISIvETS MELGTRaRE O
i deal i zed for pudjpbEexenées which hHayet natiberetofore been recognized as
result-dependent in polyol performance. For example, as
shown in Curve A of Figure 1, a base-catalyzed polyol
exhibits a significant "lead" portion of low molecular
15 weight oligomers and polyoxypropylene monols prior to
the main molecular weight peak. Past ‘the peak, the
weight percentage of higher molecular weight species
falls off rapidly. In Curve B of Figure 1, a similar
chromatogram of a DMC-catalyzed polyol reveals a tightly
20 centered peak with very little low molecular weight
*lead" portion, but with a small portion of higher
molecular weight species, which may be termed "high
molecular weight tail”. Due to the low concentration of
the high molecular weight tail portion, generally less
25 than 2-3 weight percent of the total, the polydispersity
remains low. Both curves are idealized for purposes of
illustration.

Summary Of The Invention

It has now been surprisingly discovered that
30 DMC-catalyzed polyoxypropylene polyols which mimic the
' behavior of base-catalyzed analogs may be obtained if,
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It has now been surprisingly discovered that 30 DMC- cat al yzed

pol yoxypr | ol yols which mmc the behavi or of porgerog/es2ad yzed
anal ogs naqe%tgglg%ﬁ)ai ned if, WO 99/ 51661 S

PCT/ EP99/ 02230 - 6- duri ng
oxypropyl ation, small but effective amounts of et hyl ene oxi de or other
sui tabl e al kyl ene oxi de as defined hgrein, are copolynerized during

t he nost substantial part of oxypropylation, resulting in a5
random copol yner pol yol , preferably a random

pol yoxypropy| egfied yexypibpyeaci6apolsnamn plyotffddeive amoR@iolst have
use, I n both nol ded , b foamaa |'ications,

been found suitagble for and._ sl

and di spl ay pr‘i‘fg@éls?rh% oxidq ,PF; (QRRSF mSHhtakt e héﬁ'fq@&?@- KLy z RF
anal ogs. 10 defined hereilri edrdeswpgliymeriFedhadd¥riavd ngshe most
FIGURE 1 illustrates g

for a conventi%‘fﬁ??axbg %P rbeélltcgl tf;})ici’%%gll"%rgwfﬁ‘ieglr8gtei‘)qi§$‘irabgu£ﬁ0naCurves _
DMC- cat al§/zed yamidarh  cop¢lymez B) polyol, WOpefetredly a  random
PCT/ EP99/ 02230polyoxypropylene/polyoxyethylene copo'ﬂ/'mer polyél. Such
polyols have been found suitable for use in both molded
and slab foam applications, and display processing

latitude similar to their base-catalyzed analogs.

10 | Brief Description Of The Drawings

FIGURE 1 illustrates hypothetical wmolecular
weight distribution curves for a conventional, base-
catalyzed polyol (Curve A) and a DMC-catalyzed polyol
(Curve B).
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Det ai | ed Description of the Invention I nt ensi ve research

has reveal edwodwwsisdle hi gher nol ecul ar wei ght speci es (REIERIYBAZPY

obt ai ned during DMC-catal yzed oxypropyl ation, despite their low 5
concentration, are |largely responsible for the abnornal behavi or of
DMC- cat al yzed pol yol s in urethane nol ded and sl ab foam applications.
It is surmsed that these high nol ectTar wei ght species exert a
surfactant-1ike effect which alters the solubility and hence the
phase-out of 10 the grow ng pol yurethane pol ynmers during the isocyanate-
pol yol reaction. Detailed Deseription of wemtipnef f ecti ve

nmet hods of avoi di ng production of high nolecul ar wei ght conponents

during pol yoxypropyl ati on enpl oyi ng DMC cat al ysts have 15 been found.

The present inventors havergHeAksed tPa@tearch %g%%é?évg ldfl that the
processability of ,conventional_ polyols an -cata yze&'pglyops may
reside in the di pPigheRcareleculanpehghtd speaiesscupaygbiablyt ipbtedipecdt to

their content  durifif DeeetagBlyBeaheikyBRbeguhaionei @BEpSRPECHRS S the
20 conpl ex phase-ogt of .hard gnahgofyﬁgegﬁentso i ch 8ccurs eir lg&ﬁring

pol yur et hang pol §RBFEZEERBACRs RFDowRIFehe responsifilec fay mhepsbpsrmal

nol ecul ar wei ght behlir$ophe OMOHcaralyzed podP8laspeGirahaie Wasldedeahigf i ed
as a possible cau differences. |t has been

e, 0 rocessabi |
surprisingly 25 SEaHigSﬁWe?%ﬂffﬂ%El%P%parigq¥ﬁ1%ﬂrﬁiﬁgﬁo%yﬁFo§?P§ﬁeh&apyols
from m xtures combheouhgraweightnsped{estdsearmammgiirfalctant-1ike effect
copol yneri zabl e e a t ene_gxjde hr oughout _t he
subst anti al najogﬁg§ﬂgéifﬁgécg §|§§§8819¥LY 8§§abﬁ9F3tF8ﬁ,pbﬁﬁﬁﬁgB§ Bl yol s
which are u8ef ul the grewl3w polyanetihamecpodymehsidutirse tiwt dsprednate-

pol yoxypropyl enepgyyo1Coupteiparts in nolded and slab foam applications
whi | e mai ntal nl ng nol ecul ar wei ght distribution substantially WO
99/ 51661 ' PCTI EP99/ 02230

Thus far, no completely effective methods of
avoiding production of high molecular weight components
during polyoxypropylation employing DMC catalysts have

15 been found. The present inventors have surmised that
the dissimilar processability of conventional polyols
and DMC-catalyzed polyols may reside in the differences
exhibited by these polyols with respect to their content
of lower and higher molecular weight species. Since the

20 complex phase-out of hard and soft segments which occurs
during polyurethane polymerization is known to be
affected by polyol molecular weight, this phase-out was
one aspect which was identified as a possible cause of
processability differences. It has been surprisingly

25 discovered that preparation of polyoxypropylene polyols
from mixtures containing a minimum effective amount of
copolymerizable monomers, preferably ethylene oxide,
throughout the substantial majority of DMC-catalyzed
oxyalkylation, produces polyols which are useful in the

30 same manner as their base-catalyzed polyoxypropylene
counterparts in molded and slab foam applications while
maintaining molecular weight distribution substantially
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t he sane as DMC- cat al yzed, honopol yneri c pol yoxypr opyl ene

pol yol s. & ltgyloot hesi zed that the I ncor poration of petr/Epb®woR3mXI de
alters the %g%% Ibility of the high nol ecular weight fractions of the
subj ect 5 polyols during polyurethane polynerization, t hus

changi ng al so the phase-out of hard and soft segnents. It
IS nmost surprising that foam collapse in_g5_ DMC- cat al yzed pol yol - based

sl ab foam formul ati ons (destabilization) is experienced, while at the
same 10 tine, tightness (excessive stabilization) is experienced in
nol ded foam The,inve S haye sur ]

i ncor poration %? t he %%Q%IOUS%% dlsgﬁgzéggéXIQQggﬂ dom rﬂﬁé P% efhylene

“oxide in DMpekyexyprepylenepppiyRypr opyfters @mgﬂﬂhﬁﬁiﬁﬁﬁs Hwth eheessi ve

tightness 15 ﬂ&f?&ﬁ&@;&ﬂ%& A Rldn@ xRkt L LaPERe | corp AL LA PefRy

- That these very dif erent proce55|ng difficulties_ can be cured by the
sane sol ution ?% FBSt hdghpmategplar weight fraCtloE§eﬁftmﬁﬁﬁﬁ%ﬁliﬁ%lve
foam ti ghg nes Qamdunng:ol P@%ﬁ&lﬁaﬁ% avg bﬂ?ﬂe?iz&hﬂoﬁrep%mé on of
DMC- 20 cata %%y gfﬁép ﬁgy ene pol % g g erein t he
anount of hi ghCRPRSERE PORPerQuhoPLpRAF V%H B FeoRents.
significantly altered, and thus t he unexpected and nmeritorious

ffect hibited b i duct s t th
catse. - 1115 believed ¢ Rt 5 WY ORI TR ERal Reah cpanas T "¢
generated are BiMGecatalyzedpolpoiycsl -taued haslabe [foagsenciomhul el oms e

hydr ophi I'i c Ongé%X%ﬁgflﬁQ{:%g?sué’r e%e%&%h%%&her%ﬁf‘iéy at r.hed'é{ & ent

noi eti es such ene oxli fractions ers t he
conpati bl0ity oime hets:@meS%d@éﬁ@smm strdification) sbstexpemiencedf the’

grow ng ﬁ}g' %8BHeqN2bAR . duriHg ﬁ%ﬁt@%ﬂ%&%ﬁflgﬁ&gw th!i'Ed
mechani smfor this change is not known. |t nay result,

99/ 51661 hat the incorporation of PCIPE?@B?@%%KO dlscussed
- 9- random internal ethylene oxide in DMC-catalyzed

polyoxypropylene polyols cures both excessive tightness

15 in molded foam as well as foam collapse in slab foam.
That these very different processing difficulties can be
cured by the same solution is most surprising.

Even though excessive foam tightness and foam
collapse may be avoided by the preparation of DMC-
20 catalyzed polyoxypropylene polyols as defined herein,
the amount of high molecular weight tail is not believed

to be significantly altered, and thus the unexpected and
meritorious effects exhibited by copolymerized products
must be due to some other cause. It is believed that
25 the high molecular weight species generated are also
copolymers, and that the presence of the more
hydrophilic oxyethylene moieties, or of stereochemically
different moieties such as butylene oxides, etc., in
these fractions alters the compatibility of these
30 species with the hard and soft segments of the growing
polymer chains during polyurethane polymerization. The
mechanism for this change is not known. It may result,
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for exanple, froma change in the hydrophile/lipophile bal ance
(HLB) of thewogdsusel ecul ar wei ght fractions, - may crRGEPIHPM30

pol yet her equi val ent of pol yurethane hagd and soft segnents, or
may alter the crystallinity or 5 stereoreqgularity, which in any case,
may be defined as a change in "surfactancy" of the high nol ecul ar
wei ght fomi¢xamplee fiem o fcangarnbehé ehpdrophbéed bipgphile

rel ated. . balance (HLB) | bNanePegyH anibdlalr theighei Fracemsys) of 10
et hyl ene oxide or other%cgg&%/nerlzabl,e rized

nono copgl
with propyl ene B3Y F&FEARE © thexy eq‘llvaleang%rgﬁPlH@FngPnfeeﬁﬁ%(ﬁﬁrSe to
the total nonorsidfsefit Begments, or emayphiteamuinet scxfstialkindfty percent

or lesg of ethy {QXi dg.sexhiilt ti gl Ypdh8a8dABa

pr oper?i es as Iﬁ\%]leequeglflailc&('aﬂ@zle h?g*_rrg?grél}]%%?ﬂlp'r orgéyYene ol yol's. 25
Monomers ot her @ change imahsurfRfEarcwkicfe Wi chighymelegelart ¥eighteve
t he mefaiDy i suncef ftdnd sebfetbe aul) asdl iewedt ton bencbudface-

t hose nononers rizable with propyl ene oxide or
copol yneri zabl e"c%%]é@?

m xtures of propyl ene oxide and 20, et ht\{l ene
oxi de under DMC cat al ysi stt ha%mﬂhogmm sthat the mipimygeamBuRtaPE not
limteg to, suhsihyidsl, bRide or oeKkasp! edpiiymthisidle edmonomer
unsubstituted [err

. especi al | err],. olefin oxide h,a
L butyl ene Cobdlymegized wiEBBEBoM S i dd Shhdr Dbl A MEE
bei‘ng 25 we xflet rpefgent gsediadrione tieetingl spspanmonoygehfeeds Bor
HE][ hyl oxet Sne, &@ﬂ-ﬂﬁil @Ptﬂ&nﬁ%b@i & RENYNF | percdritt il?s:s olf ]gphy@-éhgdri de,
al ogenated pro ne_ an ut yl.ene qxi des an -0Q | des.
The: ef fecti ve a‘%’dﬁ? se’gtfﬂ?%c Ubsr{an%laqﬁgn(}#ﬁ §3My BF@BS%&E‘F na(%f Bﬁgl yol s
whi ch1fre suit atdtaBpzed homdpmlyestypuepyleme! padiyedy -heMonamery a5eeFt ai ned
by synihesi 8tAl18nkabieiePAith amndd; epal ugldortdf athseve the
performance in the su ercrltlgal é)r#)o m te%t., 25 tion Q%E?{lagfter
described. In JBFRETEPTiOVR SAHGRES ng}%dsu Ject IRYFREHE simrar to the
amount s of et hytleose orotiendss copolgngtigahlie with propyleneookbiie Orbasi s.
However, cop&%%fi@éméaﬁﬁﬁhmﬁ%ﬁsvméfh %E?Qe&reeaéﬁd@' kAgat on
of ths@pol yol structure of ,tdhe hlgh 9 g9/ !?16 Such monomers
PCT/ EP39/ 02230 ethylene oxide under DMC catalysis. u
include, but are not 1limited to, substituted, for
example halo-substituted, or unsubstituted Cs; to Cy,
especially C, to C;,, olefin oxides such as 1,2-butylene
oxide, 2,3-butylene oxide, (with = - olefins being
25 preferred) ; oxetane, methyloxetane such as 3-
methyloxetane, caprolactone, maleic anhydride, phthalic
anhydride, halogenated propylene and butylene oxides,
and a-olefin oxides. The effective amounts of such

monomers in preparation of polyols which are suitable

30 for use in slab foam may be readily ascertained by
synthesis of a target polyol and evaluation of its
performance in the supercritical foam test, as
hereinafter described. In general, the amounts employed
will be similar to the amounts of ethylene oxide

35 employed, on a mole-to-mole basis. However,
copolymermizable monomers which cause greater alteration
of the polyol structure of the high |
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-10- nol ecul ar wei ght fractions can be used in | esser

amounts. Wodosiegs of such nononers are al so useful, Per/Epsyzgol v i n
conjunction with ethyl ene oxide. Such -mononers are referred to
herein as stabilization- 5 nodi fyi ng conononers. \While ethyl ene
oxide is used in t he di scussions which follow, these discussions
apply as well to stabilization-nodifgd ng conmononers, unl ess

i ndi cat ed ot herw se. The maxi num anmount of et hyl ene oxi de

whi ch can 10 be successfully utilized depends wupon the end use
contenpl at ed. molésulblre wadghnt fetctébhyl esan Obédeused ihncigases.

lyol b | d hil hyd |
Pontant 11 ses. URERER oM PHEESPRE Sich mopoRtrs.Age. ai?%ﬁﬂsgéﬁﬁ§Yene
oxi de are contpambdcularlyn itheanjueratisin partth cm:qulérﬁe ¢eigel , shen
[ ti tly .l f
oo dni nes"CRLYBER 262eS, SRELLGRRT Kol SRE-RECCITROLEST) LEER ERS"
possi bl e &hen @Pﬁ?fk’h@goﬂpﬁ@n@m)rscapéﬁd—le etiplens soxide t bsbesed in
subsequent |y pEﬁEa&Echgélﬂﬁﬁnwﬁlé‘hgfblzﬁw, R dl%rch%sn.o%st Qggﬁt\ﬁj?gd 'n

the final stage of ynerization, for exanple purpo
i ncrease peiiar %%y(ﬁ% Lligatian-modi fgiag n epmonrdmrrsmpl dvedlésam

and high resiligageaskabotbamviskn such cases, | arger anmount s of
i nternal oxyethylene noieties, e.g. up to 15- 25 20 wei ght percent of
the total feed, nmay be used. However , when low primry

hyd[ oxy: gont ent, Thel maxymumpath@mm‘ﬂtrw L&Iel Sikbt'rki@lswﬁ EPhcanlo
cont enp e X e c ent_ shou ess an
B Conie sﬁ@geg?*‘ﬂ%?yy‘?‘égiéi%%n GREH SRon forceRpd

wei ght perfcent, nore prerera yB€€nore
preferably Iessonhampgamﬁght péksenthe amound nodt mEfyekard y bridbe

Wen o conaronerrzabre BORERE bebiued Mliread il R e BRLEIL g

99151661 he primary hydroxyl contentpeiseRo9/ Wheg0amounts in
excess of 10 weight percent ethylene oxide are contained

15 in the outermost portion of the polyol, the resulting
polyols are significantly less processable on free rise

foam machines. Higher levels of primary hydroxyl

content are possible when ethylene oxide (EO) capped
polyols are to be subsequently prepared, or when a high
20 EO/PO ratio is to be used in the final stage of
polymerization, for example to purposefully increase
primary hydroxyl content for use in one-shot molded foam
and high resilience slab foam. In such cases, larger
amounts of internal oxyethylene moieties, e.g. up to 15-
25 20 weight percent of the total feed, may be used.
However, when low primary hydroxyl content,
polyoxypropylene homopolymer mimics are contemplated,
the total oxyethylene content should be less than 10
weight percent, more preferably less than 9 weight

30 percent, yet more preferably less than 8 weight percent,
and most preferably in the range of about 2 weight
percent to about 7 weight percent. When a

copolymerizable monomer other than ethylene oxide is
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utilized in conjunction wth ethyl ene oxide, the polyol may contain

anount s of ewoMd9stesioxi de substantial ly great er than 8PCOEP99/02230
Thus, the polyols of the subject invention are- 5 substantial ly

pol yoxypr opyl ene pol yol s cont ai ni ng m ni mal |l y about 1.5 wei ght
percent oxyet hyl ene or ot her stabilization-nodifying conmononer

noi eti es, t hese pol yol s produced i+4risuch a fashion that not nore
t han 5% of the total oxypropylation is conducted with propyl ene 10
oxi de al one. These polyols may be terned "spread EO pol yol s as

oxyet hyl ene noi ettiidsized ha conghectédn with ebhph@mrtsxl@éﬁ t':'l‘.iepl‘;ﬁﬂq}'o]_ or
random y distri byjs hI’J t4 0on of the pol,yol pre ed by
I’(’h 1 0n. The pEBi Vo hens, Of‘ﬁg su%’]‘%%’iarg fdfly

DMC- cat al yz d ox a?
i nvention furt hergre@dﬂa}”déh@iﬁo@edoﬁipr ead EO pol yol s which have been
capped wi th an al kyl ene oxide or mxture of al kyl ene oxides in the
presence of a capping-effective catal yst, or a non-DMC catal yst in
the case of pol yoxypr@b‘flreﬁéecﬁ‘%lf‘:’lm&fsﬁh@aaumpblWmmmed

20 spread EO pelbs@lantdlaq ncbéﬂ?oﬁyﬁi‘oﬁ?iéfﬂés %@Pyaéféi ac%nchaln:.n

descri bed hereinafter, %, fg’ I ti ona oxg kyl ati ng,
of a DMC cat al ysfindmzdy Slme] P%li'q:%ré-?x)ﬁﬁ@mlr@éﬁ sy other

oxyal kyl ati on en&ltay:uﬂg.zatli@mawalfylng caggh¥fibmer 29moieties,  these

Surprisingly, it 'i (liﬁthedtot 1_tl1yl cont ent ich 1s

nost i nport ant . PO-RBRHFePTOAREe |an uc ?f'ﬁﬁlhf‘é?ﬁt tPﬁEtn?ﬁé“?F{%tthan 5%

substantial part off theetotal owpyopyahkybﬂtigrbdxﬂiﬁdlgadﬂv&% gt

presence of DMC : cat stsq cted in_the presen e“of et hyl ene 30

oxi-de. ile OFRge & ofﬁeyene ggl %%:igg S BY ¢ terme%ol §8%§39kﬁ°at i on

reactor may be opeayedsdl |y ast epxygthylene edoietiwsenethri deprsfdrred | |
be present in M pgphoBbers, are w216 . :

PCT/ EP99/ 02230 o e #@Qé%y ? %% randomly distributed
throughout the portion of the polyol prepared by DMC-
catalyzed oxyalkylation. The polyols of the subject

15 invention further include capped spread EO polyols which
have been capped with an alkylene oxide or mixture of

ence

alkylene oxides in the presence of a capping-effective
catalyst, or a non-DMC catalyst in the case of
polyoxypropylene caps. The spread EO polyols and capped

20 spread EO polyols also include such polyols prepared, as
described hereinafter, by additionally oxyalkylating, in
the presence of a DMC catalyst, a polyoxypropylene
oligomer prepared by oxyalkylation employing a non-DMC
catalyst.

25 Surprisingly, it is not the total oxyethylene
content which is most important. Rather, it is
important that the most substantial part of the
polyoxyalkylation taking place in the presence of DMC
catalysts be conducted in the presence of ethylene

30 oxide. While the ethylene oxide feed to the
polyoxyalkylation reactor may be occasionally interrupt-
ed, ethylene oxide will still be present in minor but
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- 12 - decr easi ng anounts during such interruption. By the

term " nost % gitial part” in this regard is neant pCT/ePstioaeiohy!| ene
oxi de vviII sent, i.e. will have a : concentration in the

pol yoxyal kyl atlon react or of 05 - 1get ght percent, during not nore than
5% of the total oxyal kyl ati on peri od when propyl ene oxide is fed
to the decr%%%ci Rf & Ahthirls Difre AbAl (1S lﬁﬁeiﬁgahmnm BPr ¢nehan

3% of this perio

articul not_ noye
peri od. Thustexm |'dRSt 9§§£§Faf’ﬁéa$o|%¥yal K %Hé.sloregard Br ﬂe&?ttof t he
resul ting polthalt vé iy keme adbridenedddily be absentdi dt.s. burktl okewehy ene

noi et es, fc%%t HigHm §8t Alhe polyoxy@1¥&A 1*&)61@53@ gagbes: bekng about
1.5 wei ght percen K

polyox r wi || us al so
condtitute weight H’%'é%e%'and'é%ﬁ9 Wty e g%ol?/ﬁer'heprté?t bl y
| ess 15 o;dyla&kya%tmm pasitod mdfesr @hdcp,ylﬂ%eoro:dm is fed to the
The ethyl ene ur| n Les g‘fq(q?l\dcg heal £Efs I8Y Bf%feﬁably ne¥Chiad-d ramd to

hi gher val ues i on. own to zero for
brief interva@¥ofet 5293r1°d PREUER PRPhERlRT Ret ™ Rat® obj ect
of the thid Peiddn, Thusd,hetelegsen®saxiote thentpeitydxyaliey ressct or

N o Lo e 05P et BegR Ak ot ees BeHRAsn ranomier o for

ef time PO Pss! ng al s, sl t he

pr| nci pl e of dmnmﬁ SFYRrhyH ens m°13t1§ﬁ@uwat¥3et§? r‘%‘s%Jé'EP t'1 2

M ni m zat i on ydfyiasdte dontent bemgxnbbhy:l at oweijht pebsénnt | Ay al |

propyl ene oxi.de m 3 r h h tion
, ho mopo&%qwrdﬂgﬁe Tb %filfl tethe Qi 5 %&i‘%&?ﬂﬁﬂé‘

m Xt ure east |"éne oxI e {1 nes. 30
The oxyal kyllkessrrhser 58dby weishssed tl%o%Polymer: PrefeERPLlYMSE] he

por{4 on of oxykyiRl iama pesdrpEsEérably, 1% oi hkepsesence of DMC

catal ysts, and pref er abl y include the activation period (induction
period) as well, where the DMC catal yst is_being_activat ek(pj
General |y, DMC 35 Thateflysieneoride eontent ief FhRIERISMPEHRDd where
t he dpdredf roumalkytat haghiey svEllhe®r daeting Thysallsyhasion. VO
9/51661 Such cycling down to zero for R &F99n0e2381s, even

20 though repeated, will not defeat the object of the

invention, as the ethylene oxide content in the reactor
will remain finite despite the ethylene oxide feed being
zero for a brief time. In assessing the scope of the
claims, it is the principle of the invention which
25 should be stressed, i.e. minimization of periods of
oxyalkylation with substantially all propylene oxide;
indeed, it is preferred that the oxyalkylation mixture
comprises at least 1 wt% ethylene oxide at all times.

30 The oxyalkylation periods discussed above
reflect only the portion of oxyalkylation performed in
the presence of DMC catalysts, and preferably include
the activation period (induction period) as well, where
the DMC catalyst is being activated. Generally, DMC

35 catalysts exhibit an initial induction period where the
rate of oxyalkylation is small or zero. This is most
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- 13- evident in batch-type processes, where follow ng
addi tion of w@glgkist to the initiator(s), alkylene oxide PCT/BPW{AZG t O

pressurize the reactor and the pressure noni t ored. . The i nduction
period is considered over when 5 t he propyl ene oxi de pressure drops.
This pressure drop Is often rather rapid, and the activated catal yst
t hen exhibits a high oxyal kyl ation rjgfe. Ethylene oxide or

ot her nodi fying copolymer is preferably present during t he induction
period as well. However, the induction 10 period is not taken into
account when detgfiHdHNg {he batchPe eonp%c@%e@at alwiead OXﬂélii‘dd:ﬁigon
durlng whi ch the presence of et e.oxide isr

It is sometines Q%‘é's’é?ﬂ‘fft 63b F‘EHEEe‘: atg}fed'nltlatﬁﬁ(y“ xyﬁir“WiLEﬁ% FA! s.

V\Lt hf baze ]gat al ﬁzsedaaaéaolt% gess@ﬁm nglhes wm{j&j | arﬁdleltfw npﬁ%wuwasu ng
the feed o pr.o e oxide yl ene oxi de/ et ene. oxi de

m xtures and coﬁtqr’rﬁﬁp‘glfbe‘gm %ﬁ& ﬁ?ﬁg‘éﬁg ‘8‘2 v FRP 18e¥e pPUcEdheR
produces pg yol £he tﬂr@mwwﬁﬁwb&mm&p, drops.r eshis|p|gessu:ee haep

pri mary hydroxyl, confent I,C ncr oI.o actlv gr sone
base-cat al yzed S %rc?ﬂjoﬁ/ $* p%?%‘?’s a 56@? ‘:'g%t aﬁ:?tapjr%y%ll%lﬁeﬁ oxi de
may be used to mx}dim:na:s)oei yiod gh vbztya Hiygla tsiewro neirey. Ethyl'gxdas ooayide:cmtent

DV cat ol yzod’ pal i MO VBl Colidlmes, is Z?’?‘%?ebnﬁ%g]ff e

wi t-h both theveindectedn ngrho@hes p'eul r y HoWevssy| rercmtm@ucmn
. ethyl ene >b{/\ﬁ g?e‘}%él? {BYn8€NeaREHY iRRb RERRMLOTIRA detern'rﬁi:.
catal ysts.

atter catalysts may be used re are ébﬁ
pol yoxypr opy! en@%’-ﬁiﬁ-ox‘t s Gy GRSt mde,exya#lsg%aﬁﬁaﬁ @umgh\f b"e}i‘c

is preferably absei¥ence ofhihjlttheC dkiide RlseR@G@dresi.ng DVMC cat al ysts.
When nore than a 5 wei ght percent DMC-catalyzed pol yoxypropyl ene

cap is enployed, the polyols are unsuitable in nolded
It is sometimes necessary to produce capped

polyoxyalkylene polyols. With base-catalyzed polyols,
15 capping is generally performed by ceasing the feed of
propylene oxide or propylene oxide/ethylene oxide
mixtures and continuing with ethylene oxide only. This
procedure produces polyols with a polyoxyethylene cap,
resulting in a high primary hydroxyl content which
20 increases polyol reactivity. For some base-catalyzed
copolymer polyols, a "finish" with all propylene oxide
may be used to produce polyols with high secondary
hydroxyl content, i.e. a primary hydroxyl content less
than about 3 mol percent. With DMC-catalyzed polyols,
25 capping may be performed to produce polyols with both
lower as well as higher primary hydroxyl content, but
ethylene oxide capping may generally not be performed
using DMC catalysts. While the latter catalysts may be
used to prepare a polyoxypropylene cap, this cap must be
30 less than 5 weight percent, and is preferably absent
when the cap is prepared using DMC catalysts. When more
than a S weight percent DMC-catalyzed polyoxypropylene
cap is employed, the polyols are unsuitable in molded
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- 14- and slab formfornul ati ons, causing foamcolla t he
primary hyﬁ'f’cﬁ?ﬁ“&ont ent of DMC-catal yzed polyols is leésiﬁ,?tgfgmtngobe

| ower ed, capping with propyl ene oxi de may be perforned with a non- DMC
catal yst, for exanple a 5 tradi tional basic catal yst such as potassium
hydr oxi de, or a catalyst such as cal ¢i um napht henat e.

In general, however, an increase in the -14- pri mary hydroxyl content nmay
be desired. In such cases, a pol yoxyet hyl ene cap may be prepared by

thyl ati 10 in_th . talLyst _which i f.fecti
Cappi ng but ”309@%%%%ng?%wgﬁgﬁﬁégééﬂ%ﬁ Fausipd foan, follamse, | 1t
honmopol yneri ¢ pohey eayiatat niyimepatent of ADMC heapakgeed polyolsas DMC
t al t t | - hyl [
has thus far 165 HEE8 {8 ke, Joudrid, gty e W Geisite RSO oo

al one or with abkypesdoomede witdt ureNBUAME ncagadkpyst, fort exampbeuta 70

ST on {1 bart Aot GenRy | Bas R NG LYar suqlt S9! poeddh i HHALARUAE ©
substantial |y 20 aheabdbYhesieh 2% cabaiunorpthemate. pol yoxyet hyl ene
glycols, as indicated previously. By the term "cappi ng- ef fective
catalyst” is neant a _catalyst _which efficiently caps the
DVMC-catal yzed pol yol  wi Fhowdeneral 5. RRKEYH: ofakj gHIFFeafR atburkiie of _
pol yoxyet hyl en%%ﬁnafﬁ'ﬂ}m % @cy‘alldicmtemdﬂﬁ?yp@eydés&kbw.enffnpék%xdlﬁr&féses, Wth
respect to propyl ene oxi "capping-effective" cat al yst. i.s, one

whi ch al | ows o%%é?? YQFYSﬁhK??ﬁe B8p Vob?l@ﬁ?aaﬁﬁﬁaqmt?ﬁﬂﬁe%%%ﬁﬁ%RQOn of
hi gh nol exal ar in thewpxpgdence | of Bascatahyat ysisicuchs asfifectivieOHin -
bari um 30 and [ y | d an ' , m ts

are suitable ascgéé%%§n3¥g$fg%%%%efﬁght Egékg?éfo?gggg &§§§€%€%¥§It°$s
nmost sur pri si ngsubatanyealbyl wwepglymeric palyaxperhvieaehypekanends

still exhibit piocegsabiéidNt time, non-DMC catalysts must be used for
this purpose. DMC-catalyzed oxyethylation has thus far
15 been impractical, as oxyalkylation with ethylene oxide

alone or with alkylene oxide mixtures containing more
than about 70 weight percent ethylene oxide generally
results in the formation of significant amounts of ill-
defined polymers believed to be substantially
20 homopolymeric or near-homopolymeric polyoxyethylene
glycols, as indicated previously. By the term "capping-
effective catalyst" 1is meant a catalyst which
efficiently caps the DMC-catalyzed polyol without
production of significant amounts of polyoxyethylene
25 glycols and/or other polyoxyethylene polymers. With
respect to propylene oxide, a ‘"capping-effective"
catalyst is one which allows oxyalkylation with
propylene oxide without generation of high molecular
weight tail. Basic catalysts such as NaOH, KOH, barium
30 and strontium hydroxides and oxides, and amine catalysts
are suitable as “capping-effecﬁive“ catalysts, for
example. It is most surprising that even polyols with
high polyoxyethylene caps still exhibit processability
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-15 - wodofsidegul ti es unl ess the base polyol contains r208ERP/02230

i nt ernal oxyethyl ene noieties. To cap a DMC-catal yzed
polyol with either propyl ene oxi de or ethyl ene oxide, the DMC catal yst
must 5 first be renoved, destroyed, or inactivated. This is nost
conveni ently done by addi ng ammoni a, an organi c am ne, or preferably
an al kali netal hydroxide. Wen the latter, e.g. KOH, is added in
excess, the catalytic activity of the DMC catal yst is destroyed, and
the 10 excess KOHF3QNI@S8S WnTodY eeOMBasdaR19Nal ¥8htEPhs random
capping. A "capped polyol" as that termis, used herein I's inclusive
of DMC-cat al yzed 1p5PyoRd RIYERDYLENLUPPRBELIES. oxyal kyl ated in the
presence of a non-DMC catal yst or a "cappi ng-effective" catalyst.

This term does not 15 i ncl ude -catal yzed, PO EO r.andom copaql.yners

whi ch are subsequent F§ r%%%t@d%?ﬁc%??i{%?%ylp é’o&xiﬁégi‘n.%%ger

g_reslencedof aI _[)N@ro@tyat g tle%nﬁt o?[csf[ielhopcét;&q&anmmlﬁget }:hheDMC cat;.éﬁlysti gtusfm

i scl osed earlier, eto ca Lng . e a 0 Q

sol ely poly xypr&ﬁlsgt ib§n,r?%fb°s‘?edzo &)esrp}r)é?%?%'bl‘?fn ?ggrg?'g%ﬁ%h 1%335 %s

¥%| | e tgef spreade@tlpgiqmtenndntsly adones byi lw:li_ ing ammomizyi aablﬁg‘mcsl ab

oam an or so e o. S y a y
”Em%te & fle;hablﬁ éﬁ'”%ﬂ}éﬂ‘ meﬁ?ﬁé nP?FiIrEg:eLdla. %d’éué}P

conveniently uti’l i'ze "a higher “oxyet %qlene. co a random 25
i nt-er nal oxyet hythse lestesnt ei-g.t KOH; ahgeadded ZAnegxpass, theaatadytis

about 35 wei ght Bereeaky PELT bl iMAS deftalYyst is WRledtirdyRILeNhnd SXHAISI Ve
of any cap prepared b oxyal kylating with a major amdunt qQf ethyl ene

oxi de. 10Capp&¥cpsiey A SR/HERTHi#Y BhEORHEREAaN2Y| fare SRERELYSS Fo
described and t heappa@hyoxyat hghppedcppbgdl i 48 that Wedm is usiRiZA¥IRY i N

excess of 70 wel gt ey GehleCh B biBC ara1y S8 do1 7Y s Mool Sl AR hd,
oxyalkylated in the presence of a non-DMC catalyst or a
"capping-effective" catalyst. This term does not

15 include DMC-catalyzed PO/EO random copolymers which are
subsequently reacted with all propylene oxide in the

presence of a DMC catalyst; such polyols must meet the

limitation disclosed earlier that the total cap not

include more than 5% of solely polyoxypropylation, most

20 preferably not more than 1%.

While the spread EO polyols thus far described
are suitable for slab foam and for some molded foam
formulations, many of the 1latter may conveniently
utilize a higher oxyethylene content, i.e. a random,

25 internal oxyethylene content in the range of 12 weight
percent to about 35 weight percent, preferably 15 to 35
weight percent, exclusive of any cap prepared by
oxyalkylating with a major amount of ethylene oxide.
Capped polyols containing the internal blocks previously

30 described and then polyoxyethylene capped with mixtures
containing in excess of 70 weight percent ethylene
oxide, and most preferably in excess of 80-90 weight
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- 16 - 9,51 rcent ethylene oxide in the presence of ap ? )?‘Fl

cat al yst ar |gh y useful. Synt hesis 0 e spread EO
pol yol s and capped 5 spread _ES pol yol s may be acconplished using the
cat a- | ysts and by the net 8d's generally set forth in U S

patents 5, 47(dHcknts, ¢8Rylefie Sokide 604 tHW PrE88nbli2 of a nondiMt
copendi ng appg%t%_ goly é|ﬂ®ﬁ%(/&9 éf\gﬁ 781, herein I ncor por at ed
ca

by reference ener a yst 10 may be used for the
oxyal kyl ati on catal yst, including those disclosed in the foregoing
U S. patents and patentSynthesa.s @@p&héaé féb?d@tﬂpﬂﬁﬁﬁs&t drsd éé;ﬁ)e(ﬁatents
5,1Q0, 997, and atlon DMC

' 1
catdl ysts is SREFH rré% §§1 g?t R ot?e p?%‘f)?/‘f‘% %Sléﬁﬁldgszlilg cata-
di scl osed, prléffﬂé?%lbaydv\nbwh theomebhodat geperalliyl ever forth 1no>UcEa or

ot her st abi | izatd:as @dﬁw@930090hwﬁébéab'59545 601, HYUHao, 012
I s 1'ntroduced into

I n conventional,batch processi.n 20
the reactor tHYLETES Wéj 1&%@1‘3‘&5‘ 5ekaf%) NOqU%%ﬁ??/ 681y niSERIR . whi ch
i s general | y imcartpopated by refererme .nglangenerad) emty BNQtatail ydte range

of 0 to 70 e | ed

average | EaY B e oL °§f’ PERfatfoh' Salplystyy FR IR 20

oxyal kyl at ablté“?ﬁf‘d:g(}'gqéﬂ' etd’nsl greg PFFESFIquHaﬁUE?"e%ntS and patgnt
nmonomeri ¢ st appEricatudnasapdopist eaddgtjonl Gugl patents @ yo®0,i9eE7tend to -
delay catal ys, v 19| Ol I1872, 560. e 26 1 VA | AL tget her

or may deacti vatae‘_ the st as .t pr oceeds, The

i
ol i goneri ¢ 3¢Fatalystg s ePerf°Fr‘B?3 %Keaddlﬁﬁ-@BaP@d Proppilene, a%iden al yzed -
oxylfr opyl at i &g dicsclnsddC e fdnaiily with nidieod afniints of ethylases al |

but the indU(‘a;ﬁ_ p@fleéhééogkgbéiflﬁa'ﬂ%ﬁt %dlfﬂ/lrngn d&%l expir%gﬂace of

about 1.5 wei rcent or nore o
I nducti on pe "Ejﬁﬁ'l ng which 35 catalyst is activated preferably
I ncl udes et hyl ene oxi de as well.

In conventional batch processing, DMC catalyst

20 is introduced into the reactor tbgether with the desired
quantity of initiator, which is generally an oligomexr

having an equivalent weight in the range of 200 to 700

Da. The one or more initiators used may have an average
functionality of at least 1.5, preferably 2 to 8,

25 oxyalkylatable hydrogen atoms. Significant gquantities
of monomeric starters such as propylene glycol and
glycerine tend to delay catalyst activation and may

prevent activation altogether, or may deactivate the

catalyst as the reaction proceeds. The oligomeric

30 starter may be prepared by base-catalyzed
oxypropylation, or by DMC catalysis. In the latter

case, all but the induction period should be conducted

in the presence of about 1.5 weight percent or more of

ethylene oxide. The induction period during which
35 catalyst is activated preferably includes ethylene oxide
as well.
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-17- w0 99/51661 1he reactor is heated, for exanple to RCDERIPZ0

and propyl ene oxide, or a mxture of propyl ene oxide - containing-a

m nor anount of ethylene oxide is added to pressuri ze the reactor,

generally to about 10 psig. A 5 rapi d decrease in pressure indicates

that the induction period is over, ant7t+he catal yst is active. A

m xed feed of propyl ene oxide and ethyl ene oxide is then added

until the desired nol ecular weight is obtained. The PO EO rati o may

be changed during the reactp®nreagtayn is heatedd. for example to 110°Fp the

. convent i onal CO”Qh@“%%%Pg&@ﬁgs%xfﬁe, orF%e¥h§E§&¥ éﬁ? ¥fene oxide
starter/catal yst continuously fed In o da _conti nuous

reactor such as @ontaingp@id fURAY araunt &f by leasco¥idectsrpddedt tBul ar

15  reactor. TjgeSaipssalehyStladist At GineRAPly 6! st 10 p§§§crlhed in

t he batch process ap é cof eed of pr.opyl ene oxi de and et hyl ene
oxide is |n$rodu€%Hl n %Freasettﬂaﬂﬁﬁﬁﬁﬂﬁe %EQ&CﬁFGGuEPaEOHP?n&BG§F91°H
renmoved. period is loveirhe fpnttlwiogst aUpsE | QB @lctstar.t era phegeas, 20

ei ther batch opepation_or continuous oper ti ctic
the batch procesE®ed 3t & q?fﬁ’t? 3 ‘?%Yg%a‘i/e %%ﬁ%&ﬁ&& ﬁggFﬂ the
conventional bateftil thprmﬁes&ed*mmﬂenul&rswaiymt sl abtaimed. of The

ol i goneric atg relatjv | e ct e 25
nmol-ar defi ci encélg/%(t> t-'alrot e@éy g’ %Q’I??gg ng reaCtﬁ'r erégl y in
the PO EO 1eed, desin@dnnlecular melght starter such as propyl ene

gl ycol, dipropylene glycol, gl ycerine, etc. In the

cont i nuous, continuous addition of 30 starter process, the initial
activation is performed asIn theyj thvhetécnﬂént¢QﬂkﬂnmﬁR$ﬂ1BmQ9@§§s ar as

in the previously activated starter/catalyst mixture is
continuously fed into a continuous reactor such as a
continuocusly stirred tank reactor (CSTR) or tubular
15 reactor. The same catalyst/initiator constraints as
described in the batch process apply. A cofeed of
propylene oxide and ethylene oxide is introduced into

the reactor, and product continuously removed.

In the continuous addition of starter process,

20 either batch operation or continuous operation may be

practiced. In the batch process, catalyst and DMC

catalyst are activated as in the conventional batch

process. However, a smaller molar amount of oligomeric

initiator relative to the moles of product is used. The

25 molar deficiency of starter is supplied gradually,

preferably in the PO/EO feed, as low molecular weight

starter such as propylene glycol, dipropylene glycol,
glycerine, etc.

In the continuous, continuous addition of

30 starter process, the initial activation is performed as
with the conventional batch process, or as in the
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- 18- tional continuous process enploying prea éﬂ&g

starter. ?B&@Vg foll owi ng activation, continuous ver gg#)o
nononeric starter acconpanies PO EO f eed. Product takeoff is
continuous. Preferably, a takeoff 5 streamfromthe reactor is used to
activate further DMC catalyst. In this manner, following initial Iine
out, products may be obtai ned which are entlrely conposed of
random PO EQ, with EO spread throughout the nol ecul e. The

starter nol ecyl éﬁﬁeé%?iOcBﬁEPﬁﬁSuépF%GeéQ nJ; ogﬁlnépﬁre%f & dpiengent

upon the nature of ocess goneric
starters are [AuHERteRrd. HoweveFesefphdpwiag ho?a%tbb‘}'@mﬂlc @ahtinuous

het er opol ymer iLa ¥ £ of mo@fanbéqll% REepa & Qac@agsnia&abbgm ﬁé&erab'y

havi ng equi val ent ts in the range of 0 Da, or

DMC- cat al yzed m%%oﬁél‘?ﬁ%ﬁ F& AL IS havBrBERRADLY, @ %QiEfJS| ng

cof ed prapyl ensexdmer fod @wyf@&@t@zuw used écs)raéﬂenm@tf@thfézarﬁml part
of the oxyalkylatlon ot he an the |n§Hct|on perlqd It should be

not ed t hat FﬁﬁﬁﬁﬁtarEﬁeFBﬁFsmﬁﬁﬁegunP 1, Idee 4% ons) 20

are nunber avqmmmabemm&ahmmﬂ@mz&nely L&Bm;ﬁfsed\djﬁ:at ed
ot herw se. con ngous addi t,j on fe? gtarter

processes,lxn???ﬂﬁ%hpg.%oto%fgﬂu%ﬁ SPTHRA ST AF PRINARY 5%9 mo sane as

those previously described; may be a lower 25 nmol ecul ar melght

oligoner; a nononeric €|§€ oleéﬂeescﬂ%gfﬁﬁceoﬁreék . 4& mting

sense propyl ene glyc ro y ene yCco yce
m xt ur est®f sRM RROOPAS iare mieln u@pnrrﬁslecnnpurseof the amnc;aswe of

monorer i ¢ and ﬂmg@eem §rbBbEaLOT $1138merdB! isadllerd MrROH LA Wi th a
recycle streamfromthe éwocess Itself, this recycle stream
contalnlng|mﬂgkﬁ%e include homopolymeric and heteropolymeric PO/EO
polyols prepared by base catalysis, preferably having
equivalent weights in the range of 200 Da to 700 Da, or
15 DMC-catalyzed PO/EO copolymer polyols which have been
prepared using cofed propylene oxide and ethylene oxide
for the most substantial part of the oxyalkylation other
than the induction period. It should be noted that
molecular weights and equivalent weights in Da (Daltons)
20 are number average molecular and equivalent weights

unless indicated otherwise.

In the continuous addition of starter
processes, both batch and continuous, the starter may be
the same as those previously described; may be a lower

25 molecular weight oligomer; a monomeric initiator
molecule such as, in a non-limiting sense propylene
glycol, dipropylene glycol, glycerine, sorbitel, or
mixtures of such monomeric initiators; or may comprise
a mixture of monomeric and oligomeric initiators,

30 optionally in conjunction with a recycle stream from the
process itself, this recycle stream containing polyols
of target weight, or preferably polyols which are
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PCT/ EP99/ 022@f® 99/51661 -19- POT{EFONE23C
relative to the target weight. Unlike batch processes, in continuous
addition of starter processes, the initiator feed nmay conprise a m nor
portion, i.e. | ess than 20 nol percent of total initiator nolecules,

5 and preferably less than 10 nol passent, of DMC- catal yzed
oligoneric starters which are honopol yneric pol yoxypr opyl ene

ol igoneric polyols. Further, details regardi ng spread EO pol yol
preparation may kaithdnic relatiekerenchet batget aceight exaipl Hee razsnt ed

her ei n. 10 The_p C | e
functionalities, BRCEERSE 3'\éLI %ﬁ%‘ghg‘ﬁghﬁyggg%f%ﬁus ers ff%é?'bé;%/%sasﬁse, for
use in nol ded andthsd ainivater feedi nay comprl‘senet mdmalyi s iamange. e.

generally from 1240 ¢y od o}, Opﬁr.gsg@ taoéael %ﬁ@%é#%ié’&ﬁ%éy of

pol yol blends 15 ranges from yol equi val ent
wei ght s genér allﬁndan@efeﬁfﬁé'ﬁbévneﬂmaﬁ |*dwm tifan mdoopekcent, tof af¥ME- 5000

Da when the unsatlyafi oi%ﬁou@i@l st§rters Qﬁl.teﬂ’ QY WEfbSblymeric

Unsaturation is prefe meq/.g or | ower, and nore preferably
in the range of Z® yomwl@n@bahla?wawlgo SHy drEANGHMARER IS

of 24 to 56 bei e T T o Ty e i
pol'yol s of both KT ea%& yiide actuall gxarbiag BrsseBbafy AFEREtues ght
and hydr oxyl nunber. Any bl end shoul d preferably not contain nore than
t percent of n f.or exa
PR ETA L T A Sk o
cat al yzedpo 30| noxpeubpirewergphbsy ydro i ng
nore than a 5 wei rce | r I XY 3Py bl a b5
S CFbr El‘s g :ﬁQereé‘ nd sfia‘i-P &dfis . il

wei ght percent catalyzed polyoxypropyl ene cap.
functionalities range generally from 2 to 8. In

general, the average functionality of polyol blends
15 ranges from about 2.5 to 4.0. The polyol equivalent
weights generally range from somewhat lower than 1000 Da
to about 5000 Da when the unsaturation of the polyol is
below 0.02 meq/g. Unsaturation is preferably 0.015
meq/g or lower, and more preferably in the range of
20 0.002 to about 0.008 meq/g. Hydroxyl numbers may range
from 10 to about 60, with hydroxyl numbers in the range
of 24 to 56 being more preferred. Blends may, of
course, contain polyols of both 1lower and higher
functionality, equivalent weight, and hydroxyl number.
25 Any blend should preferably not cohtain more than 20
weight percent of non-spread EO polyols, for example
DMC-catalyzed homopolymeric polyoxypropylene polyols or
DMC-catalyzed polyoxypropylene/polyoxyethylene copolymer
polyols having more than a 5 weight percent internal
30 all-oxypropylene block or a 5 weight percent DMC-
catalyzed polyoxypropylene cap.
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- The performance of spread EO pol yol s pa#gpossoz23capped
spread EOVYJ%P olI6 destined for slab foam fornul-ati ons may be assessed
by testing these polyols in the "Supercritical Foam Test" (SCFT), a
test expressly 5 designed to magnify differences in polyol behavior.
Pol yol s which pass this test have been f_?Br_]_d to perform well in
comerci al applications, wthout foam coll apse. In contrast, when
polyols are tested with conventi onal fornul ati ons, bench tests

frequently fail to indicpig ngérf@,_qya,gééfgfeng rgghv\ega pgéyggss whegeas in
y

comer ci al o production, _such differences e read rent.
I n the SCFT, aCEFEE%ﬁlpréBE?é@ f EBm RO4Ved s destrg.ge)gﬂo e"p’eﬁl? edfeam

"settled" if tf@r&@mwﬁéa\@@y be as%@%%’érdsb?OEéQ%:.QBt @heQEO?ber&lénﬂl' S
reported as 15 col m surface i s .concave a | o

The anount of &R : ﬁ‘é@gﬁﬁﬁl%c?gpgf’ﬁ@di'ﬁﬁta (ST |)velay test XRHRFSLYive

manner bys cal ciégigngdt hw pragalfgoediffewences im polyods-Bekivioal area
t aken across t e fo oam f or mul ati ol yol ,

100 parts. 20 BOWGOL whigk pass. I (PEUndte Wedf Aund i3 Bexpall lr)’
A- 1 amvmellym cotmeysial CagPl pext sond; %ithmmtatﬁcbmtcollapseo 34

parts; L-550 shi! sgme-SuL! 2GhaR ol BIRAiA colina wien (OIS Tegged

with a mxture uene ||soc ana
i ndex of 110. ﬁmubamwg 2benche rcﬁﬂmanfmuqnpbméamntt@ alzdipated |

cubic fopy cakgyy qiffRPéncer &éJéH}ggégldy'loﬂél | @ eEQSscrﬁ?‘n&GﬁﬂelEf’éf 1 I.n

this fornulati on conventional | Ere ase
pol yol s cause PHRAREHEAPRo SBER| BLEEBFERFAfHt 8K readllYS%’PéFF}‘tB% wher eas
pol yol s prepared from DMC cat aI ysts 30 havi ng honopol yoxypr opyl ene bl ocks

1o % col | apse by appEBxiR cRGTES. 0okoam SHEERAT v BRePo GLveR
polyol is reported as “settled" if the £foam surface
appears convex after blow-off and is reported as

15 collapsed if the foam surface is concave after blow-off.
The amount of collapse can be reported in a relatively
quantitative manner by calculating the percentage change
in a cross-sectional area taken across the foam. The
foam formulation is as follows: polyol, 100 parts;

20 water, 6.5 parts; methylene chloride, 15 parts; Niax® A-
1 amine-type catalyst, 0.10 parts; T-9 tin catalyst,
0.34 parts; L-550 silicone surfactant, 0.5 parts. The
foam is reacted with a mixture of 80/20 2,4- and 2,6-
toluene diisocyanate at an index of 110. The foam may

25 be conveniently poured into a standard 1 cubic foot cake
box, or a standard 1 gallon ice cream container. In
this formulation, conventionally prepared, 1i1.e. base
catalyzed polyols cause the foam to settle approximately
15% + 3%, whereas polyols prepared from DMC catalysts

30 having homopolyoxypropylene blocks in excess of 5 weight
percent of total polyol weight cause the foam to
collapse by approximately 35-70%. Subject invention

SUBSTITUTE SHEET (RULE 26)




WD 99/ 51661 PCT/ EP99/ 02230

-21- wBobifdes Wi th no honopol yoxypropyl ene bl ocks behBGEEP99/02230
substantially simlarly to KOHcatal yzed pol yol s. ' ' Havi ng
general ly described this invention, a further understandi ng can be
obtained by reference to 5 certain specific exanples which are provided
herein for purposes of illustration_gily and are not intended to be
limting unl ess otherw se specified. Exanpl es 1-5 and
Conpar ati ve Exanples O -C3 These exanples illustrate the

Sb:\/?:ni ficant atndI H1 orj]L%JI‘ﬂrﬁ_:t&i Ngo dhbh@pempeﬁyplb@py\mge b@ﬁ}@s’:\toaiemaﬁb
- catal yz ompQql.yoxypr. ene pglyols, and spre
pol yol s. The bas&“CHH lﬁ’ol %FREéHXRgEL?b Ffagﬁgg?e B%fy°f;' hydr oxyl

nunber, glycerine-initiated honopolynmneric pol yoxypr opyl ene

pol yol whose preparati ..was 15 onventi.onal | y .cat.al yzed usin

KOH. The relatively | ow %Vlgguﬁ?ﬁeéﬁtll&ei%&icr 3’5%1 t%’d’sl r‘?‘rﬁ‘y%ag'c t ent
of c.a. 8. Zunthepenoaderstamfliny artgruabe f ahtainedl byy reffe2efge to

The DMC-cat al yzed |_y:QJ .e.nr r LQiLjat . t aini.ng
gl ycerine a%d pr 858‘%3%"21 %P%?lgng%rggg?e%o‘g%éﬂ é%%té{%vl%%q u%é[iz%hﬁ £82
functionalities purposes of ihduspratien only anghereonati igtededcdo be

base-catal yzed cqnifiQlings¥nd®ssOotherwikbeNdpkclpgegqonparisons of pol yol

processi ng as accurate as possible. Bot h batch and conti nuous
addi tion of starter processes were enployed in nmaking the DMC 25
catal yzed polyols, the |at {Eanil&CES and Cormiraive Pxdiple£CI-C3 1 as
"conti nuous". The pol yol s were enployed 1n e previ ously
described and conpared to the control in terns of percent settle.
Since the SCFT is sensitiveple examples illustrate the significant and
10 surprising differences between base-catalyzed, DMC-

catalyzed homopolyoxypropylene polyols, and spread EO
polyols. The base-catalyzed polyol is ARCOL® 5603, a 56
hydroxyl number, glycerine-initiated homopolymeric
polyoxypropylene polyol whose preparation was
15 conventionally catalyzed using KOH. The relatively low
equivalent weight resulted in a monol content of c.a.
8.2 mol percent, and an actual functionality of 2.83.
The DMC-catalyzed polyols were prepared from initiators
containing glycerine and propylene glycol in order to
20 obtain actual functionalities close to the actual
functionality of the base-catalyzed control, so as to
render the comparisons of polyol processing as accurate
as possible. Both batch and continuous addition of
starter processes were employed in making the DMC-
25 catalyzed polyols, the latter process indicated in Table
1 as "continuous". The polyols were employed in the
SCFT previously described and compared to the contrel in
terms of percent settle. Since the SCFT is sensitive to
ambient conditions, control foams were run on the same
30 day. The data is summarized in Table 1.
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anbi ent conditions, control foanms were run on the sane 30 day. The data

I's summarized in Table 1. wo 99/51661 PCT/EP99/02230
Eg; Eggg;ozwgﬂm 2%z [errlzé Vo 9rslee
- 23- e
foregoi ng Exanf ve Exanples illustrate both the
| nportance of p yal kyl ene pol yol s contai ning spread EO
as well as the m ni num amount required to 5
produce a pol yol }roduction wi t hout col l apse In
Conpar ati ve Exa gl yzed pol yol performed well in
the SCFT, with & Pol yol s exhi biting no nore than-.
15-20% settle h torun flawessly in full scale trials.
Foans 10 exhi gter than 35% alnost always
experience coll gps4 T settle greater than 25% are
not suitable for lut may be suitable for sone
hi gher density i ' Conpar ative Exanples C2 and
C3 are batch ang -cat al yzed pol yol s prepared
anal ogously to Example O polyol, i.e. fromal
propyl ene oxi de.] " I ted consi derabl e
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settle, 32% and 36% sone three tines higher than the control
KOH- cat al yzegoRgkidgl - | n Conparative Exanples 20 C4 and PEI/EP99/02230

DMC- cat al yzed batch polyols, very small anount s of ethyl ene oxide,
0.5% and 1.0% by wei ght were cofed wth propyl ene oxi de,
generati ng random copol yners. However, foans prepared fromthese
pol yol s al so exhibited severe settle23even nore, at 43% and 40% 25
respectively, than the all propylene oxide, DMC catal yzed

pol yol s of Conparative Exanples C2 and C3. In Exanple 1,

however, a DMC-catal yzed bBaeh foregqismigyol Examplesi n@rl 75Caepghat peecent
Vrtually “the Dxpmfley STTuStHEeY HBGETen0T TholrkAne 00k CRrlnEhl! © 0
excel | ent per f orpelgexyatkynbene polyel opnteising spread §9 8s6eell as
TR0 0220 e, iRty . e siptmn by _ requibiilto
Conpar at i veS Exarpfedua® an®otyol suitable for fozwrphedutbiemt withousf

KOH cat al yzed a ng® cababX#8eipe! reLme e ol in
this casen%c%sr at i 3:/2 Ex 3 3é]¢68 rRuiolE %/_drg§§l <ol cgga"lQQEM

anple (6) 1s a b nunber,

pol yoxypr opy| eneRRbppePHAFISHMSIA dReFpBI Fe5Fettiibrre settle o§pbp§ner
pol KOl . The comesLy&ls P@kﬂiﬂ:liottﬁl@rrﬁ?aﬁd%t ¥an _15-2@)&];/?_5&;&& hﬁﬂﬁgil:éééﬁ“ ne
with a m xture of propyl ene oxi de cpntai ning s icient et ene
oxi‘de to provi deg%‘gng to TSRy et AR kRS on%rén?ug#‘ gf’éy‘\ﬁei%ﬂﬁerceﬁ?‘j‘mﬁsi ng
KOH as 10 theekiaflbitind al ysttldhegPeit€Y cotlemd | 35% healhosti nalwdys
and replaced with a PO only ca e_polyvol a
pol yoxypr opyl eneeﬁ%ﬁke?gérgggggp%%é pﬁ’%% H%ﬁof&lﬁh settle “greater

than 25% are not suitable for low density foam, but may

be suitable for some higher density applications.

Comparative Examples C2 and C3 are batch and

15 continuous DMC-catalyzed polyols prepared analogously to

the Comparative Example C1 polyol, i.e. from all

propylene oxide. These foams exhibited considerable

settle, 32% and 36%, some three times higher than the

control KOH-catalyzed polyol. 1In Comparative Examples

20 C4 and C5, DMC-catalyzed batch polyols, very small

amounts of ethylene oxide, 0.5% and 1.0% by weight were

cofed with propylene oxide, generating random

copolymers. However, foams prepared from these polyols

also exhibited severe settle, even more, at 43% and 40%

25 respectively, than the all propylene oxide, DMC-
catalyzed polyols of Comparative Examples C2 and C3.

In Example 1, however, a DMC-catalyzed batch
polyol containing 1.75 weight percent copolymerized
ethylene oxide yielded foams with a degree of settle

30 virtually the same as the KOH-catalyzed control.
Similar excellent performance was achieved at 2.4 to 6.4
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15 content to less than 3% Attenpts to produce a DMC catal yzed

anal og (Conparative Exanple C7) SU|tabIe for use i n peixwoRipsne foam
product i oV 3166} - TABLE2
Exanpl e: Co6 Cr 20 Pol yol . Type KCH Cat al yzed
DMC Bat ch % Random EO 8.5 8.5
PO Cap, % 6.5 6.5 Hydr oxyl No. 56
56 Unsat urati on (neq/@)’%ﬁbS? 0.005 25
Functional ity 2.79 NA[ err] SCFT (% Settle)
0
éé§51661 40% weight percent in tﬁ@t bﬁ?:t ?:Qtﬁ&gé?ﬁ Bég&é£§389.8’£xample\é\o
- 25- _ 2-5. The results presented in Table 2 indicate that
whi |l e KCOH cat al yzed, propyl ene oxi de- capped
pol yoxypr opyl ene/ pol yoxyet hyl ene randem copol yner pol yol s perform
well in foanming tests, their Wogs exhi bit very high
degrees of settle. The preparation of a 6.5 wei ght percent
honopol yoxypr o- pyl ene cap requires oxypropylation w thout ethylene

oxi de copol ymeri zati on f furdhesxfosw teripdsi of, KOHecatalyzedr entdhaMC5% by
gg'ggg of tOtaEa%ﬁwyégezﬁéf§bls wlre made. The XOH §g¥gg¥a{£vghgéanples
case (Comparative Example C6) is a 56 hydroxyl number,
polyoxypropylene-capped polyoxypropylene/polyoxyethylene
copolymer polyol. The commercial polyocl is prepared by
oxyalkylating glycerine with a mixture of propylene
10 oxide containing sufficient ethylene oxide to provide an
oxyethylene content of 8.5 weight percent, using KOH as
the basic catalyst. The PO/EO cofeed is then terminated
and replaced with a PO-only feed to cap the polyocl with
a polyoxypropylene block to reduce the primary hydroxyl
15 content to less than 3%. Attempts to produce a ‘DMC-
catalyzed analog (Comparative Example C7) suitable for
use in polyurethane foam production failed.

TABLE 2

20 - Polyo! Type KOH Catalyzed { DMC Batch
% Random EO 8.5 8.5 |
PO Cap, % 6.5 6.5
Hydroxyl No. - 56 56
Unsaturation (meq/g) 0.037 0.005

25 Functionality 2.79 NA!
SCFT (% Settle) 11% 40%
' Estimated at 2.30 + 0.08.
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Mol ded foans were prepared fromfornul ati ons containing 75 parts base
pol yol , 25 pablessieCO[err] E849 polyol, 1.5 parts di ePEEEBIY¥2Ne,
0.1 parts NIAX[err] A1 catal yst, 0.3 parts N AX A-33 catal yst, and
1.0 part 15 DC5043 silicone surfactant, reacted with TDI at 100

I ndex, with 4.25 parts water as bl ow ng agent. Vent col | apse was
neasured froma simlar forrmulation but -25- with 20% sol i ds. Thr ee

pol yol s were enpl oyed as the base polyol. In Conparative Exanple C8,

t he base polyol 20 Is a conventionally base-catal yzed, 28 hydroxyl

nunber pol yoxypr opyl edhet reshl s tgresetitdéddiveraplene oapidate that

provi de high primary hydr content. .In Conparat, ve Ex le C9,, the
base polyol is a@é%dro%’n%%fyff&! gl%(?ﬁ}’&leﬁeed po?’§b§§8?8§?leghe
triol capped wi t bodybxlypmropgiene/paldexysthgl & catzdndarns. CHpe Iymiepo|
contains no ' LN hylene moi ekies. The | t < L h 1e-
shot nol ded foaﬁ?ggpgsa?%e%%%%nt"leegﬂbelqglw %%Sﬁxggge gégéé', SR%H&H f@gl
PCTI EP99102830 catalyzed analogs exhibit very high2@egrees of settle.
TABLE 3 : : -
Polyol Type  KOHEPEPESEAt iR PEit & 5 ipidhe percéit homopolyoxypro
Crush[err] 312ry2eBe capoemigess oxypropylation \whthawt | gdwlens 1
Tot al oxide copole 8P dtiSmAlEye bhl UsidddH Jd1apeEibaarnee.

pol yol s exhi bit foam ng probl ens as do their non-cap{)ed .
. more than 5% by weight of total oxyalkylation.

10 Comparative Examples C8-C10

Molded foams were prepared from formulations
containing 75 parts base polyol, 25 parts ARCOL® E849
polyol, 1.5 parts diethanolamine, 0.1 parts NIAX® a-1
catalyst, 0.3 parts NIAX A-33 catalyst, and 1.0 part

15 DC5043 silicone surfactant, reacted with TDI at 100
index, with 4.25 parts water as blowing agent. Vent
collapse was measured from a similar formulation but
with 20% solids. Three polyols were employed as the
base polyol. In Comparative Example C8, the base polyol

20 is a conventionally base-catalyzed, 28 hydroxyl number
polyoxypropylene triol with a 15% oxyethylene cap to
provide high primary hydroxyl content. In Comparative
Example C9, the base polyol is a 28 hydroxyl number DMC-
catalyzed polyoxypropylene triol capped with ethylene

25 oxide using KOH catalysis. The polyol contains no
internal oxyethylene moieties. The results of the one-
shot molded foam tests are presented below in Table 3.
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anal ogs. The base-catal yzed pol yol exhibited typical f oam
char act er@i}?bb&’ﬁmg wever, the DMC-catalyzed pol yol 10 ( PoTEPORbIZYE

Exanpl e Ited total vent coll apse. - The force to crush for the
DMC- cat al yzed polyol is very | ow, usually a desirable characteristic.
However, this | ow value is due to the exceptionally large cells, with
cell sizes on the order of 4-6 mm far |agger than the 15 relatively
fine-celled KOH catalyzed polyol-derived f oam

Exanpl e 6 and Conparative Exanples Cl10 and Cl1 A series of
free-rise foans were prepared usi TABKREOL [ err] E785 polyol, a 28

hydr oxyl, EO capped 20 polyol, —as the control . (Conparative Exanple
C10) Test ed agai nst thi S control were a 25 hydroxyl nunber

DMC- cat al yzed anal og cont
(Conparative Exanple Cill)
subj ect invention, con- 45

sim | ar EO cap
of the

KCH cat al yzed 15% EO ' a8 Y44 fe ' presented in
Tabl e 4. Foam densi tr@&tacg,sﬁ . WO

99/ 51661

-27- 5 Exanpl e:

C10 Cl1 6 Pol yo ype H Catalryzed DMC Cat al yzed
DMC Cat al yzed OH Nunber 28 25 28. 5

EO Cont ent 0/ 15 0/ 15 5/ 15 (i nternal/cap)

The results above illustrate that EO-capped
polyols exhibit foaming problems as do their non-capped
analogs. The base-catalyzed polyol exhibited typical
foam characteristics. However, the DMC-catalyzed polyol

10 (Comparative Example C9) exhibited total vent collapse.
The force to crush for the DMC-catalyzed polyol is very
low, usually a desirable characteristic. However, this
low value is due to the exceptionally large cells, with
cell sizes on the order of 4-6 mm, far larger than the

15 relatively fine-celled KOH-catalyzed polyol-derived
foam.

Example 6 and Comparative Examples C10 and C11

A series of free-rise foams were prepared
using ARCOL® E785 polyol, a 28 hydroxyl, EO-capped
20 polyol, as the control (Comparative Example C10).
Tested against this control were a 25 hydroxyl number
DMC-catalyzed analog containing no internal EO but a
similar EO cap (Comparative Example C1l1), and a 28
hydroxyl number polyol of the subject invention, con-
25 taining 5% random internal EO and a KOH-catalyzed 15% EO
cap (Example 6). The results are presented in Table 4.

Foam densities are 2.90 + 0.04 pounds/ft?.
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Foam Resiliency 71 58 71 Air

0.55 wio 8851661 Foam Hei ght 8.75 7.0 set tﬁ%‘"f“%’"’fé”

Cel | Appearance Nor mal Very Coarse Nor nal Tensil e St rengt h
21. 86 12. 97 18.5 As can be seen fromthe

f oregoi ng, the DMC- catal yzed capped pol yol having no internal EO
(spread EO) produced a coarse-cell ed2ffleam wi th consi derable 15

col | apse, poor air flow (excessive foamtightness), |ow resiliency,

and low tensile strength as conpared to the base-cat al yzed control .
By including 5 weight percent randdABEB4 nt o the pol yol prior to
cappi ng, foam hei ght ____is substantially maintained with onl '

shri nkage 20 and i
strength and air fl ol [ ‘ol
KOH cat al yzed contro hcessi ng
| atitude" and [prBcess : KO'Calze%y . B is 25
meant that the polyo OHmlﬂiH&Stl n exhidits perforsmance i
supercritical foam tist superl Off tO Lar exyrort= %
DVC- cat al yz&d, hormdFF‘:? Hropyl lene &l og, | wi t /15 a pe ént s*ttle of
| ess than 35% pref e SHEREYERes” tlhan % apnd nostl preferablvlihas the
same or | esser degr Ei&q, Resifiincp€lt t] € @S a cpnparagi ve hase-cqt al yz#d
pol yol , or WO 9p+5466t
PCT/ EP99/ 02230 Air Flow 2.95 0.5528- 1.83exhi Bits
| nproved crushabilitly oF Treedomrom vent ql Tap I n he case
of nol ded foam Most B?ag‘f gJ{‘bly, 875such po'{g/&“g)al omjj’bl
por.osity, as measur gp-hy
10 Cell Appearance Normal Very Coarse Normal u
Tensile Strength 21.86 12,97 18.5
As can be seen from the foregoing, the DMC-
catalyzed capped polyol having no internal EO (spread
EO) produced a coarse-celled foam with considerable
15 collapse, poor air flow {(excessive foam tightness), low
resiliency, and low tensile strength as compared to the
base-catalyzed control. By including 5 weight percent
random EO into the polyol prior to capping, foam height
is substantially maintained with only minor shrinkage
20 and identical resilience, with fine cells. Tensile
strength and air flow were only moderately lower than
the KOH-catalyzed control.
By the terms "improved processing latitude"
and "processing latitude-increasing" and like terms is
25 meant that the polyol in-question exhibits performance
in the supercritical foam test superior to that exhibit-
ed by a DMC-catalyzed, homopolyoxypropylene analog, with
a percent settle of less than 35%, preferably less than
25%, and most preferably has the same or lesser degree
30 of settle as a comparative base-catalyzed polyol, or

SUBSTITUTE SHEET (RULE 26)



air flow of about the sane order as a conparative KOH 5 catal yzed

f oam d{p "system' is neant a reac- tive PCT/EP99/02230
polyurethane pro ucing fornmulation. By the term - "intrinsic.
unsaturation” is neant the unsaturation produced during
oxyal kyl ati on, exclusive of any unsatur- ation added purposeful ly by
copol yneri zi ng unsaturated 10 copol ynerigzabl e nononers or by reacting a
polyol with an unsat urated copol yneri zabl e nononer reactive

t herew t h, these latter termed "induced unsaturation”.

The pol yol s of e:hleibﬂb;emprmve@td:ﬁmhambfty and/ &6 eflrd &ddith OPAGE AShtY TET
pol.yols which d bute 15 || apse or to excesslve foam
st abi li zati on. 8°ff£p§§bhﬂb y?’re?a?)%l?/‘%)lrgogc?%&pf {Rr edIRE (B ferab vy pol y-
merization of osuchrpobyelsiaysonexbikeits foam pesssity, a@%dﬁ&umqbyl s a
pol yol of the s nveat Situ vi nErlzatlon IS
a well known pr%%iégfiogb &t é&%}lt tﬁ?ef%a}m%x%%?% %r?pl%i’“‘%’é%/
st abi |l i zers- or catalyzedbfoamer Bretbessesm "sl?rsa!fem‘ram \meat @W@é@d&s are
styrene, acryl [ t hl ori de, and
OPivé gslymz&hnhf{e gi—saﬁgahs fe 1 a@fa.g\ y rngghfer S

the |ike.. Sol1ds conténts as prepare
wei ght per cent f’f)“%l%\%%‘@htu@%atuﬁ%'ﬁé%T 01=Shlfg¢int the unsaturatlonBy
the terms "ngj %rodiﬁiéledfﬂdiejr Jx#&%@latlon,h%k%lﬁs&%e”@ﬁ Vf d’@re and

| ess than 50% res ive ss indicated ot e ternms

"initia- oron gagded, BPFBPS%P%-ULMS mmew@rmgang@amrm 30
have the ANE rmgsmhgneu-im}sletdmimm e vy redetingya poly oih@;h EdE

or in the ¢lains her nor e unless e Ianguage
i ndi cat es the ¢ §%$§at yCOPOl qgnf%@onomer reactive therewith,
PCT/ EP99/ 02230 these latter termed "induced unsatuZftion". enbodi nment

descri bed or clained herein can be used to

The polyols of the subject invention can be

used to prepare polymer polyols which do not contribute

15 to foam collapse or to excessive foam stabilization.
Such polYmer polyols are prepared by the in situ poly-
merization of one or more vinyl monomers in a base
polyol which is a polyol of the subject invention. The

in situ vinyl polymerization is a well known process,

20 and may, for example, employ preformed stabilizers or
stabilizer precursors. Preferred vinyl monomers are
styrene, acrylonitrile, methylmethacrylate, vinylidine
chloride, and the 1like. Solids contents as prepared
preferably range from 30 weight percent to 50 weight

25 percent or higher.

By the terms "major" and "minor" if used
herein is meant 50% or more and less than 50%, respec-
tively, unless indicated otherwise. The terms "initia-
tor" and "starter" are used herein interchangeably and

30 have the same meaning unless otherwise specified. By
the terms "a" or "an" in the claims herein is meant one
or more unless the language indicates the contrary. Any
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t he exclusion of any enbodi nent or feature not disclosed and/ or

cl ai med, proyglekikdiat the features necessary to t he i rROGVERSYA2230
present. Necessary features of the 5 i nvention include conducting
oxypropylation in the presence of ethylene oxide or stabilization
modi fyi ng mononmer for mnimally 95% of DMC-catal yzed oxyal kyl a-
tion; a mninmum oxyet hyl ene or stabilizatiopgoodifying nonomner
content of 1.5 weight percent relative to the 10 weight of the polyol
excl usive of any cap added in the presence of a capping-effective
catal yst with respmbbdiment despelipedyethylentediifedith cdwNb&Meseat gy st

W th respect to_pol yoxypropyl ene _caps; apd not nore than 5 I ght
percent of a pol y8§§p?gﬁé¥%h%£c%€ aﬁ’ryeﬁgﬁ8§lr‘ﬁngh‘érl aturg not,disg °§35|\/C
cat al yst. Mol ecahdfowecaimedndprovided@hatmlttd Seityiries heceisBaaveto
nunber average no ul, ; ui val ent Lghts in | tons

unl ess i ndi cat ed Lhe l%%Fe %ﬁps%&% present” N%Eégﬁ%ﬁXngg%Sﬂf?%l%galhe
descri bed thg invénvenhiont Pfcludev |c¢ormuctpiay emxytpropydatficor dilnar yheki |

in the art Yy ~gh d j ficati : made .ther.eto
w t hout departi ngﬁ?g%?nHtE eogpi rl S %sc%%gdeofgfhggggﬁgg?gggﬁt g@f?lgé’ 88t
forth herein. monomer Worowiguigally 95% of DMC-catalyzed oxyalkyla-

PCTI EP99/ 02230  tjion; a minimum oxyethyl tab??¥3 i :
1. A DNC—cataIyseé pol yol conprisFngo¥yS?Sp§Feﬁea §leaE%FPsm§§§ky§ng

conmonorer units rARASREY COPLPPRerfsdd 3t NGt roexrent wrekat bt yep Fbe
preparabl e by oxywékyhet bBgtRBepBLySRr 8xclusiveNbEi ghor 8api bBdBA in the
oxyal kyl ati on m xture conpré5|%%§ . groggLene oxi de and, a conononer
copol yneri sabl e tREFERRER OF 3 CAPRpiRgrRLifective cata Y%&‘Pé§§F3§§eﬁF%F8f
the pol ynerised opypyoryeengldfie capmians argornaDMoNdatlop wikh gedpveth
t he conononer unigg; .
polyoxypropylene caps; and not more than 5 weight
percent of a polyoxypropylene cap prepared in the
15 presence of a DMC catalyst, Molecular weights and
equivalent weights herein are number average molecular
and equivalent weights in Daltons (Da) unless indicated
otehrwise.

Having now fully described the invention, it

20 will be apparent to one of ordinary skill in the art

that many changes and modifications can be made thereto

without departing from the spirit or scope of the
invention as set forth herein.
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and the copol ynerised comononmer content is at |east 1.5
wt % 15 wo 99/516612 A capped DMC-cat al ysed pol yol accordbegmigbéﬁ&gﬁarg

1 which conprises a) a copolyneric internal block prepara .

defined in claim1; and b) at | east one external bl ock

selected fromthe group 20 consi sting of 1) a

pol yoxyal kyl ene bl ock conpri sing oxyetB9Fene noi eti es,

oxypropyl ene noieties or a m xture thereof, optionally

i ncl udi ng ChAIMSSnal  copol yneri sed comononer, with the

provi so that when the block 25 conprises oxypropyl ene noieties

only, or a mxture of : oxypropyl ene and oxyet hyl ene noieties only

wherein the [ : -3k 9 bl ock
oy i TROTHIMAEEEBbEPEL! Sonbed S b1 adle

I S ,%e%red I n the priesencé o L ]

DMVC cat al y3iiitsh@ngpcomonomer; upity rapgenbiniGepelymeriseddikesempidpyl ene
bl oclks ; whlichl Sops 1 Siﬁgpﬁeﬁﬁ&hblbh&ﬂr 5°>¥yra% 14Pengapped dQNGxtozl-e t

cat al ysed pal.yal_.prepared.in the presenpc a catal ys

35 1§1¥:1a Q&'dﬁo yoxy ky?%negﬂﬁgggfﬁglﬁgEat IS &y 01 GYIPTising VO
99/51661 propylene oxide and a comonomer copdRTHEHIHHIR Htherewith

- 31- ,%q.pctrtfgﬂg to clains 1 or 2 wherein the pol yoxyal kyl ene cap
IS prepar e(? y further qxyal kyl ating the DMC-catal ysed polyol with
al kyl ene oxi de i*n t hétprEdEicSDMWtd eft &hgspolymerigead oxypropy e

catalfyst. Wnits are randémlp B6p¥2Imase8edi Witk Oclid Yo dtSrsink: Pt 1 M

wher ei n and t he conononer conprises ethyl ene oxi de.
U the copolymerised comonomer content is at least
1.5 wt%.
15 2. A capped DMC-catalysed polyol according to claim

1 which comprises
a) a copolymeric internal block preparable as defined in
claim 1; and

b) at least one external block selected from the group
20 consisting of
i) a polyoxyalkylene block comprising oxyethylene

moieties, oxypropylene moieties or a mixture thereof,
optionally including additional copolymerised
comonomer, with the proviso that when the block

25 comprises oxypropylene moieties only, or a mixture of -
oxypropylene and oxyethylene moieties only wherein the
oxyethylene content is less than 1.5 wt%, the block is
prepared in the presence of a catalyst other than a
DMC catalyst; and ,

30 ii) a substantially all polyoxypropylene block
comprising no more than 5 wt% of the capped DMC-
catalysed polyol prepared in the presence of a DMC
catalyst.

35 3. A polyoxyalkylene capped DMC-catalysed polyol
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5. A polyol according to any precedi ng claimwherein 10 t he conononer
conpri ses a wasisidswt ed or unsubstituted C4 to C20 al RGTER®/N022Yx| de;
oxet ane; nmet hyl oxet ane; a copol yneri sabl e i nternal carboxylic
ester or inner carboxylic anhydride; or a m xture thereof. 15

6. A pol yol according to any preceding, claimwherein there are at

| east two di fferent conobnoners copol yner Ted with the oxypropyl ene
units.

. 7. ol yol acgcordi t ' [ erein
20 the poRFSPTRIRIE o GRIPLh Otdl SR aoPpEyBERERRILERE ST
Da, to 5000 GBm prepared by f@rther pokyalkutabingndheo BMG-prezlysed) clai m
2 to 7 i jé%te c;sggléﬁ%ar' q?{rweq SAH&N o N tEged Ty nal 25
bl ock is froﬁ\g}?gqtgl vf?tplbq pre edrigjl?éy rom 2 % 15 ﬁlc%ﬂ sil;%h as 2
to 10 wt% other than.a PMC cAtadMESl- according to any preceding claim
wher ei g t he copol yneri sed conononer content is from1.5 to 35 wt% 30

such as. 1.5 to 10 % preferably from2 to 8 wt% such as. ., 2, to 7
e 56 Mo BPpovDiadeeafiie ot are Ay St AycimarhenEin o
wherein the copolcpmsrioet comprises ethiydehel sxfidem 12 to 35 35 wt %
preferably from 15 to 30 wt % WD 99/51661

PCT/ EP99/ 02230 - 32- 11. A
pol yol according 5o any peévediaccetding i any precedigichrbrin whergine of

! €ss RN 35%dNcbREnSHBL Skt £tds a subst{OfRd 8 uhstbdtituted ¢, to
Cao alkylene oxide; oxetane; methyl oxetane; a
copolymerisable internal carboxylic ester or inner
carboxylic anhydride; or a mixture thereof.

15 6. A polyol according to any preceding claim wherein
there are at least two different comonomers copolymerised
with the oxypropylene units.

7. A polyol according to any preceding claim wherein
20 the polyol has an equivalent weight from 500 Da, such as
800 Da, to 5000 Da.

8. A polyol according to any preceding claim 2 to 7
wherein the copolymerised comonomer content in the internal
25 block is from 1.5 to 20 wt%, preferably from 2 to 15 wt%,
such as 2 to 10 wt%,

S. A polyol according to any preceding claim wherein

the copolymerised comonomer content is from 1.5 to 35 wti,

30 such as 1.5 to 10 wt%, preferably from 2 to 8 wt%, such as.
2 to 7 wt%.

10. A polyol according to any preceding claim 1 to 9
wherein the copolymerised comonomer content is from 12 to
35 35 wt%, preferably from 15 to 30 wt%.

——————

LU
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5 12. A polyol according to any preceding claimwherein t he

unsat urati ' 015 nmeq./g, such as 0.010 neq./g, or ShRo
gﬁ’%’ﬁ‘g‘& according to claim2 or 3, or any 10 P(S:E/ggequze‘%r?t

13. A capp ]
cl ai m when dependent therefrom wherein the catal yst other than a
DMC catalyst is selected fromthe group consisting of alkali netal
hydr oxi de; al kaline earth met at3%xi de or hydroxi de; netal

napht henat e; amyni a;. or _a prinmary, secondary or tertiary amne. 15
14. A capped pdilyol 2@V RnGCorEinemte any Pprpceding Shaige girdmh cl ai m
when depeneéshiibilter af roettldesti lekBe than 35% UihheheOu(RdPdAld iRl S

effected w a y ation . m xture conprising at |east 50 wt %
suitably 7553'; [Ee% a(Iéiﬁ?)igf'erabI y consisting entirely of, ethylene oxide.
15. A polyol according to any preceding claimwhich contains a

I ol yol | ' | ' f or nore
D ny e monomer s Lo tne boPyol Hendkdild'to any BPdERLLINI Il SinS A" 100
precedi ng &h& BRRREREARIOD is QRRLS Mneqd ofBr FHEh BF AALYMdang, oml ity

from1l.5 tQe8s. 17. A process for the preparation of a
DMC- cat al ysed 30 pol yol according to any preceding claim which process
conpri ses: a) supplying an activated DMC catal yst/initiator

m xture to a readtor A capped polyd) adquondinyslteyldliing2 62i3, dMianiat or

10,0, SBupaUatiof oK, b SRR LRGN el s T 5

99/ 51661 catalyst other than a DMC catalyst HE /4#D&¢0e@3firom the

- 33- group consisting of alkali metal hydroxide; alkaline earth

metal oxide or hydroxide; metal naphthenate; ammonia; or a

primary, secondary or tertiary amine.

15 ' )

14. A capped polyol according to claim 3, or any

subsequent claim when dependent therefrom, wherein the
further oxyethylation is effected with an oxyalkaylation
mixture comprising at least 50 wt%, suitably 70 wt%,

20 preferably consisting entirely of, ethylene oxide.

15. A polyol according to any preceding claim which
contains a polymer polyol prepared by the in situ
polymerisation of one or more vinyl monomers in the polYol .

16. A polyol according to any preceding claim wherein
the initiator has an average functionality from 1.5 to 8.

17. A process for the preparation of a DMC-catalysed
30 polyol according to any preceding claim, which process
comprises:
a) supplying an activated DMC catalyst/initiator
mixture to a reactor;
b)  polyoxyalkylating said initiator with an
35 oxyalkylation mixture containing propylene oxide and a
comonomer  polymerisable therewith such that the

S 11T




concentration of the conononer during the oxyal kylation is above zero

for at | easrwggg/ ﬁg the total oxyal kyl ati on; C) PCHERIOSR1INAg a
polyol in whic e copolynerlsed cononomer content is at least 1.5
w% 5 _ A process according to claim 17 wherein the
concentration of conDnoner, for exanple ethylene oxide, in t he

oxyal kyl ati on m xture is maintained at-33ftevel of at |l east 0.5 wt %
during the oxyal kylation. 10 19. A process according to claim17

or 18 whi ch ¢engentratienf thsusopraenss Ineted the@eddalatiian afor
nol ecul es Z%bové‘r LafONELAURE | VeRét | 9% eenited Ia'owlﬂaﬁqiﬂm&mﬂ,ct or.

15 rocess accprding t

addi t i onal |n|t|afg nﬁ?ﬁeﬁ?ﬁﬁnﬁaﬁep9£Y%tU?QanﬁmgwéﬁﬁhFogPlymerlego Da or
| ess. comonomé#. cénpencess aicCheabBingl 1D wi®i m 19 or 20 wherein the 20
additignal initiator nolecul es have the same functionality as the
initiator nolecules in the DMC catalyst/initiator m xture.

22. A process forl8he phepapaessn asicoxdioby ket Rdadm257 wkeénginothenpl ded
foam by r i
ﬁ?yoclr:gﬁfféﬁfonoéf c%mdi'iofmero for exam@ly! W Mdd) an

pol yet her In t resence o customaré gent(s)t
cat al yst(s) tlé%a@ﬁY%Qd‘ﬁﬁﬂ’é%?%)mlx‘mre £ 0831 NRREREY) tshr \15?,’? nPEsf!

additives anfleggiidi8rves, during e bk dﬁr VGEESt LHAPr i ses:
sel ecténg as at least a portion of said polyol corrponent a processing

| ati t dBe- I ncreasi ng DMC- cat al ysed, pol yoxypr opyl ene pol yol according
to any of clainms 19t o0 Afprocess acqumimedobyglahm p¥oorsks ofhialy isf acl ai ns
17 to 21; and | Qls Aad 4 sa, Ldis- o] i%gq_)égnate to
35 . pro duc%o%t uous ﬁé@%% bv%fé‘ﬁm gi%.@fldﬂél % i1 %e 2
process forare h@onm@palbyl% 1:@¢rexaentally adde%@@%‘i%@'-leac‘ior

PCT/ EP99102230

15 20. A process according to claim 19 wherein the
additional initiator molecules have an equivalent weight of
100 Da or less.

21. A process according to claim 19 or 20 wherein the

20 additional initiator molecules have the same functionality

as the initiator molecules in the DMC catalyst/initiator
mixture.

22. A process for the preparation of a polyurethane

25 slab or molded foam by the reaction of a di- or
polyisocyanate with a polyether polyol in the presence of
customary blowing agent (s), catalyst(s), chain extender(s),
crosslinker(s), surfactant(s), additives and auxiliaries,
which process comprises:

30 selecting as at least a portion of said polyol
component a processing latitude-increasing DMC-catalysed,
polyoxypropylene polyol according to any of claims 1 to 16
or prepared by the process of any of claims 17 to 21; and

reacting the polyol with a di-or polyisocyanate to

35 produce polyurethane slab or moulded foam.

23. In a process for the preparation of a

e

—




- 34- pol yuret hane sl ab or nol ded foamby the reaction of a di-

or polyisqg¢ with a pol yether polyol in the presence

cust onmary é%g%tﬁgb agent (s), catalyst (s), chain PCT{E JBZZ 2
crosslinker(s), surfactant(s), additives and 5 auxiliaries, the

| nprovenent conpri sing: selecting as at |east a portion of
sai d pol yol conponent a processi3wr | atitude-increasing DMC-cat al yzed,
spread EO pol yoxypropyl ene pol yol having a nom nal functionality of 2
or nore, apepayduetbapet kihbneorcunided fbamOby thkoweattiomeiogh'n ddrcent to

| ess than (o] a er cent
of the tot é? W%oe%ﬁggthaw%gdaogﬁipgtpail QE[gbrl og %gdwﬁ%?‘é’%an ng
sai d of pr B EINFEY y o LW RS en%gﬁa%/ v i s GEsRkatRtes ain
agsence of egtéﬁbemsqm @Q‘osbilnker(s) , su%factﬁhf& (ar)ocaaaﬁflv@sathaﬁalﬂ

erein said spread oxypr opyl ene po has an oxyet hyl ene
cont ént i n2bHé larlesr'aﬁ&(? %"\%@Fé%tt g r:hsp ‘8 wei ght percent. 20
25. The process of gledenmtiRgwWasr aith IssEst sprpecféh of sapdl peiyplopyl ene
pol yol exhi ett YosieA ' rcritical
foam t est . g*ni:%n@n% 4 bggggsgg\ﬁg &Q@Qtuﬁe 1{1?9‘8&% § b%dE' E:g.%fﬂgggd
DMC- cat al y2pttead E%olmwmqmnﬁ)olmyohavhﬂglng ncReageminglocessi ng

| atitude WRgRCE$BHANA LROLY US %ﬁ‘%%em)hdf‘éh&&ﬁ' ShattiyPhdie conte?M:sB?m; sai d
process conprisin | ng_an ac¢tjvated DMC

g. upp
cat d0yst /i Apout 1.5 weight percent t"r%t]tﬁ' %%ﬁemowﬁlggﬁci’&meﬁ'

b) pol yowhalrkyhanotg modied tilun i sitweightt lpécent of the total DMC—aI kyl ene
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24. The process of claim 23 wherein said spread EO
polyoxypropylene polyol has an oxyethylene content in the
range of 2 weight percent to 8 weight percent.

20 25. The process of claim 23 wherein said spread EO
polyoxypropylene polyol exhibits a settle of 1less than
about 25% in the supercritical foam test.

26. A process for the preparation of a DMC-catalyzed

25 polyoxypropylene polyol having increased processing

latitude when used in polyurethane molded and slab.foam
systems, said process comprising:
a) supplying an activated DMC catalyst/ini-
tiator mixture to a reactor; '

30 b) polyoxyalkylating said initiator with an
alkylene oxide mixture containing propylene
oxide and ethylene oxide such that the
polyol contains about 1.5 weight percent to
less than 10 weight percent of " random

35 oxyethylene moieties, and the concentration
of ethylene oxide during DMC- catalyzed
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- 35- WO 99/51661 Oxyal kyl ation is above zero for nPATEEIY0F230

95% of the total oxyal kyl ati on; c) recovering a spread EO
pol yoxypr opyl ene polyol. 5 27. The process
of claim 26 wherein said spread. EO polyoxypropylene pol yol exhibits a
settle of less than about 35% “£§° The process of claim

26 wherein the concentration t hyl en OXIde ' he al OXIde
feed i s maintained at cgypé{;gilagf.oﬁ é w@% £ ﬁ&rc‘,’e Cor™ % during
t he oxyal kyl ati on. 95% of the EétalTbxyplhgéatlon,claln126 mherein

id d EO I
ol yoxypropyl ene " Sllp EseePeriREYM TRERERA TRENoL A rbropyiene

sai d spread EO polyoxyéﬂkyﬂene ponoI when capping of said

spread §£0 pol yol with propylene oxide is conducted in the 20 presence of
a DMC catal yst. The process of _claim 26 ere|n<%q§)meight
percent of oxyeth?VeneTﬁﬁlQFP€§s?s°§bG&P1? wEi ghersdr faid spreg wei ght

percent. 25 polyoxyprop¥lenéhediyziesexiofbit@i & Hetler eof lessweilgn
percent of ox ethylgge noieties i s between 2 wei ght percent and 7
wei ght perce t'3 32. The process of claim 26 wherein said
process is a continuous process wherein additional initiator

ol ecujges a8 CORYALLY: Dlad BELEHEIY Yok Adedot domal it s 2atd0r

33.¢ e process o “cl ai erein sal I njtiator
mol ecul es ha®é skhydeneapside it dhe glkydengaopide feed| iggnaintained

at a level of 0.5 weight percent or greater during the
oxyalkylation.

15 29. The process of claim 26 wherein said. spread EO
polyol is polyoxypropylene capped, said polyoxypropylene
cap constituting no more than 5 weight percent of said
spread EO polyoxyalkylene polyol when capping of said
spread EO polyol with propylene oxide is conducted in the

20 presence of a DMC catalyst.

30. The process of claim 26 wherein the weight
percent of oxyethylene moieties is about 2 weight percent
to 8 weight percent.

25

31. The process of claim 30 wherein the weight
percent of oxyethylene moieties is between 2 weight percent
and 7 weight percent.

30 32. The process of claim 26 wherein said process is
a continuous process wherein additional initiator molecules
are continually or incrementally added to said reactor.

33. The process of claim 32 wherein said additional

35 initiator molecules have an equivalent weight of 100 Da or
less.
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- 36- wo 99/5166134- The process of claim 32 wherein said gegiidoRbab

i nitiator nol ecul es have the sane functionality as the I nitrator
nol ecul es in said DMC catal yst/initiator mxture. 5 35. A
DMC- cat al yzed pol yoxypropyl ene pol yol which exhi bits broad
processing latitude in pol yurethane neB@ed and sl abstock foam
formul ati ons, said polyol prepared by t he oxyal kyl ati on of an

initiator nol ecd%e orThe uAAess of claisw & whenei tsaidradditdonal
oxyal kyl at ghlie itdo0Re18LQ18s Have @%dsa&a'm{d@éi&% oggedcﬁ@th a
e such that The"

- m xture of ,propyl ene oxi de and. et hyl ene, oxi de  su .
concentrat i ?:S.[ator molecilesnth $a1deDMC ciRAY Stef It i ater mistutsn about -
5% of . the total DMC-catal yzed oxyal kyl ati on, said pol yol having
an oxyet hyl ene tent fr .2 _weight percent to |ess 15 than 10
wei g)hS%/ per cent . WeH Bhe cgg]%iyﬁgeggﬁxyaoxyaroay%qﬂ%@%gpéi YRS pol yol
has an exhdbidishdrass poocessiolg datbideden dmupold ywrietaree meddedand
8 wei ght paneeiardtock | yol ; of ' i xhibits a
per cent setai l e %?‘ a,(%)étljntI %%gf/g%]r'; g?slg_g’ 8218 pSHQBT %gg\ﬂ%}?%%p%Yyol of
cl ai m 35 wibeei px¥allvpatien bk ap Jnitiakent medecvideofon. Gliktvag g or
| ess. thereof h3%rinfy &wePest RiMeeC ¥kl ked A QX WYY NS tils 0!
whi E@ exhi bi t.a br oqﬂ]&o essi g %@t i tude j%k?gol §ur et%grne % ded and
sl abst ock £8AM PRRIHITHED FeTEFINSDIWHeh 2 Ri¥ERFSi R propylene
a) a firekidepeindreethylener nalidel euchpridprsy ethe concentration of
ethylene oxide is about zero for no more than about 5% of
the total DMC-catalyzed oxyalkylation, said polyol having
an oxyethylene content of from 1.5 weight percent to less

15 than 10 weight percent.

36. The polyol of claim 35 wherein said polyol has an
oxyethylene content of between about 2 weight percent and
8 weight percent. '

20

37. The polyol of claim 36 which exhibits a percent
settle of about 35% or less.

38. The polyol of claim 35 wherein said polyol has an

25 unsaturation of 0.010 meq/g or less.

39. A capped DMC-catalyzed polyoxypropylene polyol
which exhibits broad processing latitude in polyurethane
molded and slabstock £foam formulations, said polyol

30 comprising:

a) a first copolymeric internal block prepared
by oxyalkylating one or more initiator
molecules having two or more oxyalkylatable
hydrogen atoms with a mixture of propylene

35 oxide and ethylene oxide such that the
ethylene oxide content is above zero for at

———




by oxyal kyl ati ng one or nore initiator nol ecul es

havi ng two ofwomisessoxyal kyl at abl e hydr o #ER/ERP0RE300 t h
a m xture of propylene 35 oxi de and et hyl ene oxi de such
that the et hyl ene oxi de content is above zero for at
WD X/ 51661 PCT/ EP99/ 02230

-37- | east 95% of 3Fe oxyal kyl ati on, the
oxyet hyl ene content of said f|r t er g \ bl,qck
ranging from1.5 wei ght per& E 9@ the oxyalkylakirto Eaght
percent; and 5 oxpethyhenéeasmtan&e&bnmaiéxﬁrxskuinﬂennal

sel ect ed Elo&kog%h §n rQHQmFQfsés&éﬁghefpercent to

i) a polyoxyal kyl ene bl oc

oxyet hyl ene ni eti es, oxypréb?ﬂ@n%o Welght percent; and moi eti es, or
m xturgs thereof, op- L9 at least a second exﬁéfﬁﬁd'h&d@%'é@hé&ked
additional [err] ubstituted_and unsubstituted
al kyl ene from the  growe 6?“%%%?%%8 Ofi th the proviso

t hat when propyl ene oxi de of)m xaurgslyoxyalkylene block comprxﬁlngny

propyl ene oxi de and et hyl ene 15 X | ng
| ess than 1.5 wei ght oxyethylene moﬁ&F&&nf efﬁgﬁ% fg e are
enpl oyed, moiepbéy nerdw amistuzess athe:pebﬁoxym-kyl ene

bl ock |s perfornmed in the presen . ; s _Gat al yst
other Vran a DVC catal yst: 20 £€oRi11y including addétlonal @, -l

ii) a substantially all pol yoxyprbphitpeed and unsubstituted alkyleng| gck
pol ynerized in the presence of aoxides or oxetane, with theMpratiay/st,

sai d pol yoxypropyl ene . ock ] constltutlng no
nore than 5 25 Ehat w@\%?g??@%’éjr%‘éentmﬁ*é%a Ve
cat al yzed pol yol . 46f£ ahéycppppylpnby@kude(dﬂdrnﬁhyldmaein
sai d ext ernal pol yoxyal kyl ggf Ig&gt ?%Qé(yﬁmlf@ o} %q.h: 30

prepaggd by pol ynerizing et hyl ene OXIde o
percent ethylene oxide are employed,

polymerization of said polyoxyalkylene
block ‘is performed in the presence of
a catalyst other than a DMC catalyst;
20 and
ii) a substantially all polyoxypropylene
block polymerized in the presence of a
DMC catalyst, said polyoxypropylene
block ii) constituting no more than 5
25 weight percent of said capped DMC-
catalyzed polyol.

40. The capped polyol of claim 39 wherein said

external polyoxyalkylene block is a polyoxyethylene block

30 prepared by polymerizing ethylene oxide onto said first

internal block in the presence of a capping-effective
catalyst.

41. The capped polyol of claim 39 wherein said first
35 internal block contains from 2 weight percent to about 15
weight percent oxyethylene moieties.

e
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I nternal block in the presence of a capping-effective cat al yst.

41. The ca yol of claim39 wherein said first 35 | ock
R Puigy SRy

contains f i ght percent to about 15 wei ght perce oxyethylene
noi eti es. WD 99/ 51661

PCT/ EP99/ 02230 - 38- 42. The
capped pol yol of claim 39 wherein sai &3Bi-r st I nternal bl ock contains
from2 weight percent to about 10 wei ght percent oxyet hyl ene

noi et i es. 5 42. Theapmed palygpedipclpdm 38f wheraim s@89dwbirstn t he

catal yst e 0. o} npri ses
one or rmrgﬂlcl)‘?é(an aqii?ak i ﬁl&/%rgf(&g fﬁ%%%%iﬂ:ﬁé ae%? ?r%)t al

oxi de or hyw® ‘élé?eﬁc%*éa?xyet Yy ﬁaﬁhﬁlﬂbﬁ%ﬂ-és anmoni a, or an organic

am ne. 10 44. The capped DMC-cat al yzed pol yoxypr opyl ene pol yol

of claim 39 which exhjbits a percent. settle of .les out 35%in
the stpercriticaf”foattesteP. e‘iS polyol °%5 1ﬂ1f31\m>58at‘3119£san Che

pol yoxypr opyadteaky s leyul oped dordng prepavat pondf isad drekdednbigbloesi | i ence
nol ded foa Xtd r Qe t Sgj yol ¢ rising
t he %élh‘% a?yze Sox;q/:glqﬁ 8 |8gn g’f@l]%ﬁjbr“gfg?% %ﬁlpog{ é)e’ &P

mol ecul es redkabing atarkhe mﬂ@tll orexide obr1. Bydrogideter 20 meta\lt h an

oxyal kyl at i ol i B A €e COfRRORLAY 8£-091X|8£‘§a19¥bd§m1ne and et hyl ene oxi de

such 6hat the ethyl ene oxi de content of sal d oxyal kyl ation mixture is

abov® zero for ninimall y 95% of the total DMC-catal yzed
oxyal kyl ati on, aswl. WwiEhieicappEd DMC-catpdlyyged bﬁliydx?ptabyménetmm

C e F A8 yBhon® ey bERRL el STSLed QBR8P VELO0"

Da. about 35% in the supercritical foam test

15 - 45. A DMC-catalyzed polyoxypropylene polyol suitable
for producing molded high resilience molded foam with
extended processing latitude, said polyol comprising the
DMC-catalyzed oxyalkylation of. one or more initiator
molecules having an average functionality of 1.5 or greater

20 with an oxyalkylation mixture comprising propylene oxide
and ethylene oxide such that the ethylene oxide content of
said oxyalkylation mixture is above zero for minimally 95%
of the total DMC-catalyzed oxyalkylation, and wherein said
polyol has a total oxyethylene content in the range of at

25 least 12 weight percent to about 35 weight percent, and an
equivalent weight of from about 800 Da to about 5000 Da.

46. The polyol of claim 45 wherein said total
oxyethylene content is from about 15 weight percent to
30 about 35 weight percent.

47. The polyol of claim 45 wherein said oxyalkylation
mixture comprises minimally 1 weight percent ethylene oxide
at all times.

35
48. The polyol of claim 45 further comprising a cap
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46. The polyol of claim45 wherein said total oxyet hyl ene content is
from about 1&gWwisakdt percent to 30 about 35 wei ght per centPCT/EP99/02230

47. The polyol of claim45 wherein said oxyal kyl ation “m xture
conprises mnimally 1 weight percent ethylene oxide at all times. 35
48. The polyol of claim45 further conpr5§Lng a cap WD 99/ 51661
PCT/ EP99/ 02230 B - 39- portion
prepared by further o ] at. ' ; :

ool yat. | BorEEon BHEABPE A SRRt SR JRERRee
oxyal kyl at i ngof akesoptBMe @ht®l¥Sti xt ure cont ai ni ng about 50 wei ght

percent or nore of ethyl ene oxide. 50. The pol yol of claim48
wherein said further

| Kyl at i t.ak | ac i '
Contai ning. 10 méhi Ry POMEYHE petadmt 44 hyRereio, peid tubther
glléclhsmsfﬁl ggéﬁx élﬁixﬁamaﬁ w%@ima@é dmfuzn tshetixture contaliminat abgutakes
ene oxi de. . - d
pol yoxypr opyl %ﬁe%w%mﬂs%ﬂ@ or mor%o%g ?)Vb@é%n%a%fl ’|ytzﬁde when enpl oyed

in slab or nol ded pol yuret hane foam systens, said polyol conprising
the DMC cat ab yzegn@xyahloghat bon dAkafChs Pidilaedd bya gy Flethndldl ng
a starter nolecule"w th an oxyal kylation m xture containing 20 , propyl ene

oxi de and an exyatkyletimrsuntalsss a Bhags | Wikl o2 mixturng,diceptigning
. COTDnoqgr, SahfnPRLYP, W8VEOgRY HpEEELMSi Sthylene oxide.

51. The polyol of claim 48 wherein said further
oxyalkylating takes place with ethylene oxide.

15 52. A DMC-catalyzed polyoxypropylene polyol having
good processing latitude when employed in slab or molded
polyurethane foam systems, said polyol comprising the DMC-
catalyzed oxyalkylation product prepared by oxyalkylating
a starter molecule with an oxyalkylation mixture containing

20 propylene oxide and an effective amount of a stabilization-
modifying comonomer, said polyol having an intrinsic
unsaturation of less than about 0.015 wmeg/g, an average
functionality of from about 1.5 to about 8, and an
equivalent weight from about 800 Da to about 5000 Da.

53. The DMC-catalyzed polyoxypropylene polyol of
claim 52 which exhibits a percent settle of less than 35
percent in the supercritical foam test.

30 54. The ©polyol of claim 52 wherein said
stabilization-modifying comonomer is selected from the
group consisting of 1,2-butylene oxide, 2,3-butylene oxide,
oxetane, methyloxetane, caprolactone, maleic anhydride,
phthalic anhydride, C;,, a-olefin oxides, and halogenated

35 alkylene oxides.
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unsaturation of |ess than about 0.015 neq/g, an average functionality

of from ab to about 8, and an equi val ent wei gh ut 800
Da to abouwﬁs%?éa 53. The DMC-cat al yzed po y%’?@%(‘@%& ene
pol yol of claim 52 whi ch exhibits a percent settle of |ess than 35
percent in the supercritical foamtest. 30 54. The polyol of
claim 52 wherein sai d st abi-lipzat i on- nodi f yi ng conononer is
selected fromthe group consisting of 1,2-butyl ene oxide,

2, 3-butyl ene oxs%le, The pokgohneof netlyimxeshnefurthepl acbmpeisingei C
.anhydr (e ethylen@ b prhl a8 BVEL SR L Iy g ShblnXbE°Rrof"dpBREo0enat e

PCT/ Epgg/ OTQ;_)%UNeJ.ght percent to about 35 weight percemt. , 55. The
pol yol of claim51 further conprising et hyl ene oxi de as a ternononer
I n ap anount of from about ht percent to about 35 wei ght

1.5 yei
per cent . 5 Thggpolynl g ﬁgﬁlﬁ‘f %3I Mheueinak cleast eresefone of
et hyl ene oatldplmesexddet olri Isada |suwdezfaw:rtm-&mwrwﬁﬁg comond8h€rPr esent

during at O%:?g Oé]:fgge/ﬁefdﬁ@‘ éga%sz@t %? o?f Rﬁf’-ghoxéfg&§y?lﬁ&ﬁ- DMC- cat al yzed

base poly al ni ng poT Olcontri bute
to excessive foam st abilization or foam col |l apse in pol yurethane

sl ab and &#p! degl ﬁﬁé%aéangze{a' YaEe RRIMAl1 TERAL A Ry beYJn situ

pol yperi zation of one or pore v TONO
COIT%QI si nPhHEe bvwkieh) ﬁ%ﬁox%‘i‘— kyFREBHOWES dUEP 1§xcesgwpar§qamy
oxyal kyl atgtgpfl biatich o®l mheéw/l énin pol &@t@ﬁ@xef UgCdth OgR4 1 ty of

cont & ni e (588Ryedid' BO1Pugr, p?&@fpinmaﬁﬁ’%éﬁén% %81 5ieyl ene .
oxi de, a polymerization of one or more vinyl monomers in a base
polyol comprising the DMC-catalyzed oxyalkylation product
15 prepared by oxyalkylating a starter molecule having an
average functionality of from about 1.5 to about 8 with a -

mixture of propylene oxide containing an effective
stabilization-modifying amount of ethylene oxide, a
stabilization-modifying comonomer, or a mixture of ethylene
20 oxide and a stabilization modifying comonomer, said
stabilization modifying amount present during at least 95%
of said oxyalkylation, said base polyol having an intrinsic
unsaturation of 1less than about 0.015 meq/g, and an
equivalent weight of about 800 Da to about 5000 Da.

25
58. The polymer polyol of claim 57 wherein said base
polyol has an oxyethylene content of from about 1.5 weight
percent to about 35 weight percent.
30 59. A DMC-catalyzed polyether polyol having broad

processing latitude, said polyol comprising polyoxyethylene
capped DMC-catalyzed polyoxypropylation product obtained by
oxypropylating one or more initiator molecules having from
2 to about 8 oxyalkylatable hydrogen atoms with a mixture
35 of propylene oxide containing on average 1.5 weight percent
or more ethylene oxide such that not more than 5 weight
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stabilization-nodi fying conmononer, or a m xture of ethylene 20 oxi de
and a stabilggaiée@n nodifying conononer, said st alpCiriEped/02230
nodi fyi ng anount present during at |east 95% . of sai d oxyal kyl ati on,
sai d base polyol having an intrinsic unsaturation of |ess than about
0.015 neq/g, and an equi val ent WEI ht of about 800 Da to about 5000
Da. 25 58. The pol yner pol yo‘I )yt claim57 wherein said base

Dbout 35 wei SREcharcRhiaaid HCoCacdry=ad B amiaiin prpgueRl pol yol

havi ng br oad preparegr owkitengHeat contlent saifd auhyméneormudh ndn sa1d
pol yoxyet hyl gigeyure 8§ppep‘}o%en%at ab¥zed Pyl VOX%F&BPV' ?E&»B” pr

obt ai ned by oxypropyla ofe of - hofe Thiti ecul’es ng
from 2ppdya»brm@ttlwl®!5ﬁapayl prepaxedyan ég@ﬁharonsyaﬁzhﬁlatnnmmed 35

of propyl ene pel-¢a taaRizdd! ?Sl?Bxﬁ%!ﬁéﬁﬂfaél&x We:HHudRer weth eth%léﬁe mor €

et hyl ene oxi de such t hat. not nore
PCT/ EP99/ 0229%ide in the presence of a non DMc4lpolyoxyal}aé}q:t'é|.ﬂn of

sai d DMC- ]?at alay:laeg}sml X Bpy emahghneﬁtpweﬂgnt 68 from al@dsm}oasw wm%ce t he
content o et n i de i_n.sai opyl e e is
about zero, % 50d% % pSP;‘?o%yBFﬁ&‘)?’é}ﬁe %‘gf)o’&%p%?ré‘ﬁg r\'h%lf “han

oxyet hyl at i nQOSauod Perced¥,C- cat al yzed pol yoxypropyl ati on product with

et hyl efpe oxide in the presence of a non-DMC pol yoxyal kyl ati on

catral yst, to an equi val ent wei ght of from about 500 Da to about 5000
Da and a primary Rfdro¥pe cAft end gP¥areatahyRed pPOLY®lnp| cPPTIHINT 10

60¢ Use of aoﬁygr@@yaleh%ed ﬁﬁh.]t@ canari Sd:dS\ﬂonomer ox%&m%pyl Qf&?ddhil)ﬁﬁ
an conononer 0 I,Se er.ew e
T eoar ot on_GPeRarTarsRng ERR&TL Yy, ip cne BRRphTEoaR of To i tidtndhe

slab or molded foam.
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