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(57) Abstract

(54) Title: DISPERSION POLYOLS FOR HYPERSOFT POLYURETHANE FOAM

Dispersion polyols which are liquid-liquid dispersions containing a first polyol having a substantially polyoxypropylene internal black
having an equivalent weight in excess of about 700 Da and a high oxyethylene—content external block, and a second polyol which is a
substantially polyoxyethylene polyol containing minimally 50 weight percent oxyethylene moieties. The dispersion polyols are stable and
exhibit broad processing latitade when preparing hypersoft polyurethane foams. The dispersion polyols are advantageously prepared in situ,
preferably in the presence of a double metal cyanide oxyalkylation catalyst.




20 "environnentakly saccept abl e” bl owi ng égents,

particul arl W@ 0048 use of water as a reactive bl ow ng a%%lf{'@l,’”méwgat_ed
nuner ous problens, sone of which are bei ng addressed even today. -
The trend to reduced density in products such as soft cushioning foam

has 25 al so required significant research to enable efficient
production of high quality | ow density foam having the

- 2- required softness and durability. Recently, hypersoft

foam has been increasingly in demand, and its _efficient producti on
has required non-traditional p ON POLY¥QI5JrOR s. 5

Hypersoft foam may be pr oYPERSOFT POLYURETHANEFOAM socyanat e,

preferably toluene diisocyanate ("TDI") with a polyol component which
i ncl udes a high pol yoxyet hyl ene content pol yol. Thus far, hypersoft
foans have also required, in addition, a conventional, 10 hi gh

pol yoxypr opyl ene-content polyol, in j}ﬂnng&ggﬁFPd successfully
pr oduced. While wuse of these very I Tferent polyols has enabl ed
production of hypersoft foam the foam processing latitude is often

mar gi nal . Mor eover , tfﬁge p %ygéén@re ngﬁvgggfbﬁally ggggghlble,t%S

and their blends tend to qui ckl y ‘'Decone i nhonbgeneous m xi ng,
requiri ng iShventmrlyatyalboybsepar gtodyol disbeaisioasd &hdi rtlsepar atse in
metering to theﬁ&é%%%%kg polyurethane foam, particularly hypersoft
polyurethane foam. The polyoxyalkylene dispersion
pblyols comprise a stable liquid-liquid dispersion of

two distinct polyoxyalkylene polyols.
10 Background Art

Although polyurethane foam production can be
described as a mature technology, processing and
performance difficulties associated with polyurethane
foam continue to be addressed by the industry. Many of

15 these difficulties arise or are exacerbated when

processing and/or performance windows are narrow.

For example, the Montreal Protocol, which
mandanted the change from chlorofluorocarbons and other
halogenated hydrocarbon physical blowing agents to

20 “environmentally | acceptable” blowing agents,
particularly to the use of water as a reactive blowing
agent, created numerous puoblems,-some of which are
being addressed even today. The trend to reduced
density in products such as soft cushioning foam has

25 also required significant research to enable efficient

production of high quality low density foam having the



It would be desirable to provide a polyol bl end ahi ch «i s capabl e of
prepari ng W@eweeTtt and other 20  pol yuret hane foanms wi t hoBETERB 8 essity

of inventorying several polyols for this purpose. It would be further
desirable to produce pol yol blends which avoid rapid separation during
storage, and which offer inproved “praocessing |atitude when used in
preparing hypersoft 25 pol yur et hane foa®s

Di scl osure of Invention - -3-

It has now been sur r|S|n dISCO dth conposi ti ons contai ni ng
a first polyol rﬁg%l%&das e%@irﬁ?ﬁbﬁ&% poR§ERYbLBpy P¥REr8edtent

i nt er nal fbbﬂchaénﬂeénhhﬁbr§§b¥ﬁ§19tﬂﬁ'aéﬁaﬁantﬁﬂa Q%%eéﬁihcﬁbﬂ%k 5
and at |east a second pon? consistjng_ larg

g
oxyet hyl ene- coRESABCHLEEK mEeRieed ||aana¥radltl°n¢huuerepgséﬁggon
whi ch resists §g@§5@bmgat@nd | ayering and is highly suitable for
preparing pol yurethane foans, particul arly hypersoft pol yurethane
foans. It has been 10 furt her surprisingly discovered that such pol yol

blends 5 may be el egﬁ?ngserfed%% infhyS i Moci\hf'e&%ﬁl ¥é§9tm
oxyal kyl ati on of a noderafe to high nolecular weig yoxygropylene
ol i gomer with §1n1pgumyhqugqxﬁqgﬁg preferably toluene dllsocyanate

("TDI”) with a polyol component which includes a high
polyoxyethylene content polyol. Thus far, hypersoft
foams have also required, in addition, a conventional,
10 high polyoxypropylene-content polyol, in order to be
successfully produced. While wuse of these very
different polyols has enabled production of hypersoft
foam, the foam processing latitude is often marginal.
Moreover, these polyols are not physically compatible,
15 and their blends tend to quickly become inhomogeneous
after mixing, requiring inventory of two separate

polyols and their separate metering to the mixhead.

It would be desirable to provide a polyol

blend which is capable of preparing hypersoft and other

20 polyurethane foams without the necessity of inventorying
several polyols for this purpose. It would be further
desirable to produce polyol blends which avoid rapid
separation during storage, and which offer improved
processing latitude when used in preparing hypersoft

25 polyurethane foams.

Discl f fventi



oxi des containing icn excess of 50 weight percent 15 ethyl eng oxi
t he presenceWQf““‘ngbxyal kyl.at abl e | ow mol ecul ar  wei ght g?%"?%?‘w]’p
The catalyst my be a - " standard basic oxyal kyl ation catal yst or -
preferably a doubl e nmetal cyanide conplex. Hypersoft pol yurethane
foams nmay be prepared directly fromthe subject 20 I nvention

di spersions w thout the need for an =3- additional, high

pol yoxypropyl ene content polyol. Description of the
Preferred Enbodi nents The pol yol blends of the subject

i nvention are termed REr BRE T@Wsheen opupprisinglyaddscoverred dhat 25
liquid-1iquid f | t | s. Th

di spersi ons ar e&né f"ﬂong @019, garﬁlé}r{;}tgat\l\%n BeriR é) %ﬁ’]l' onﬁgsmg a

"l ayering" for wubﬁhanylabeuthn-gheepdéysxypropcrﬂ.enEor agataltd rm;termage in

t ranspar enc fr er
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true solutions and is highly suitable for preparing polyurethane foams,

particularly hypersoft polyurethane foams. It has been
10 further surprisingly discovered that such polyol blends
may be elegantly produced in situ by the catalyzed
oxyalkylation of a moderate to high molecular weight
polyoxypropylene oligomer with a mixture of alkylene
oxides containing in excess of 50 weight percent
15 ethylene oxide, in the presence of an oxyalkylatable low
molecular weight starter. The catalyst may be a
standard basic oxyalkylation catalyst or preferably a
double metal cyanide complex. Hypersoft polyurethane
foams may be prepared directly from the subject
20 invention dispersions without the need for an

additional, high polyoxypropylene content polyol.

The polyol blends of the subject invention are

termed herein "“dispersion polyols”, and consist of a

25 liquid-liquid dispersion of minimally two polyols.
These dispersions are stable to sedimentation,
separation, or “layering” for minimally about three days

of storage, and may range in transparency from clear to
milky depending upon the dispersed phase concentration

30 and droplet size. Many of the preférred dispersion



rat her than dispersions, are not part of this inventien. . The term

"di spersi owo 0e®07lused herein includes "enul si ons" BETWEP99/04878

"m croemnul sions". The dispersion polyols of the

subj ect 10 i nvention conprise mnimally two distinct polyols, but

may consi st of three or nore polyols as well. At |east one polyol,
which is believed to constitute the -di-spersed phase, is a relatively
hi gh nol ecul ar wei ght pol yol having a substantial high

pol yoxypropyl ene 15 content internal block and a hi gh oxyethyl ene content

external bl ocpolyAllsl efstthis smmctm yéte é\@ébleOfor s1g§§?§baﬁftu§|
“hi gh polyoxyprggﬁgene ¢ont ent bl ock, _but a substantia
relation to it PECLABP Reripds. In aﬁ?bﬁlﬁﬁkybfyé?ﬁ?Féﬁéoéoﬁbéﬁﬁdblock

The mandatory btEgk,2&heyndatebenaidl g Sc€iPhON eEon e eFtnd@" Gniform
I nconpatible in t he sense that they do not. formtrue solutions at the

rel ative concefitFREFEAONUsEY | ReFhandrCaper BigANgol yol “Microgrepdcally

Bot h pol ygl's ”BMmB?éﬁoﬁQm B@én&gncv@nathésssv:ﬁ%h 9£e2teﬁehgehﬁ‘£1
preferably from?2 and nore preferably from?2 S and

triols are preFaFhes. than dipRepdioRs, A4 Q0T Rt efathiisedn¥eptigepend
upon their  rhERNNEErR IARYAIIOH” SPRSI figddd Y %@%frﬁe Eﬂ&iﬁaésof

unsaturation which_ is indicative of nonol byproduct 30 cont
Pol yol s preparedulgipnsyi pgd dwibsreemypdsipns”.

The dispersion polyols of the subject

10 invention comprise minimally two distinct polyols, but
may consist of three or more polyols as well. At least

one polyol, which 1is believed to constitute the
dispersed phase, is a relatively high molecular weight
polyocl having a substantial high polyoxypropylene

15 content internal block and a high oxyethylene content
external block. At least a second polyol has no
substantial, high polyoxypropylene. content block, but

has a substantial, in relation to its molecular weight,

high polyoxyethylene content block. The mandatory first

20 and second polyols employed herein are incompatible in
the sense that they do not form true solutions at the
relative concentrations used in the dispersion polyol
blend. |

Both polyols may have nominal functionalities

25 of 2 or higher, preferably from 2 to 8, and more
preferably from 2 to 6. Diols and triols are preferred.

The polyol actual functionalities will depend upon their
manner of preparation, specifically upon the content of
unsaturation which is indicative of monol byproduct

30 content. Polyols prepared employing double metal



- 5- cyani de catakysts and other catal ysts which allow

preparati on WO 49H#Ed s with | evel s of unsaturation |ess PCRERIY04§28

meq/ g and preferably | ess thah 0.01 nmeq/g will "+ general ly have actual
functionalities which are within 5 85-90% or nore of the nom nal
functionality. . These pol yol s are preferred, though suitable

di spersi on pol yols may al so be produced-with standard basic

oxyal kyl ati on catal ysts which generally yield polyols wi t h somewhat

hi gher unsaturation | evels. 10 ' A first necessary polyol,

as previously cyanildecl catdlyistsa @mid/olothes ngaxadistisintwiaich higiilow
oxypropyl ene content _internal bl ock, ;and. xt ernal hi oxyet hyl
cont ent bl ock. p’fﬁgafﬂ{:%?ﬂaf)fbp8§¥bls ngﬁogﬁgeﬁgvé’fa%%‘ﬁh%}e‘cﬁﬁﬁa?%%
wei ght of about ¥ZR&nDa.03 meq(abhdnsyefiodapl ¢f Bsed| vhdR00. OB Meq g GhETL
Thi s bl ock shoul d.conmpri se m ni nal 65, wei ght ., percent .oxypr opyl ene
noi eties, pref erg'BP?r?‘e)i%e' 5 ,lf%?gl‘b?%?%?thnglch @G‘p Hin
percent, ansl nnsg5ppokerabdl yot@ VEf ghthependrithal fundtioddB¥#ry. Of These

oxypr opyl ene noi eti es. Wi |
are accept abl e, Bﬁii’?iﬁl alyP Pre%ﬁ‘-ﬂé‘?ﬁif odtiReroBy euik sHifne gHion

doubl e et al polydlkdemagnphasocabdl Y piroduced R tIASisk frAlAly Stsasic
cal ci um napht henat e, _etc. preferred that the i nternal bl ock

Jt 1s . A
contain from abof¥Y2lkylabigno Fatabyses whight iAnaRa kY eviedd malkyols

preferably 2% toy20nhWsbfiBivhat hiR®ledeMnsaAME40YIn WKL APl y about 5 to
about 10 wei ght percent oxyethyl ene noieties. Oxyal kyl ene noi et

ot her than oxypropyl ene and oxyet hyl ene may be present i n mnor
quantitiesjpe.g. C3 or higher ol kyhenes30ry MDSELLES SUEh Freviously
oxybut yl ene, oxy-n-propyl ene (derived
disclosed, is a polyol having a substantial, high
oxypropylene content internal block, and an external,
high oxyethylene content block. The internal block
should have a minimum equivalent weight of about 700 Da
15 (Daltons) and preferably 1000 Da or higher. This block
should comprise minimally 65 weight percent oxypropylene
moieties, preferably 70 weight percent, more preferably
80 weight percent, and most preferably 90 weight percent
or more of oxypropylene moieties. While
20 homopolyoxypropylene blocks are acceptable, particularly
when p'roduced by catalysts other than double metal
cyanide complex catalysts, i.e. by basic catalysts,
calcium naphthenate, etc., it is preferred that the
internal block contain from about 1.5% to about 30%
25 oxyethylene moieties, more preferably 2% to 20 weight
percent, and most preferably about 5 to about 10 weight
percent oxyethylene moieties. Oxyalkylene moieties
other than oxypropylene and oxyethylene may be present
in minor quantities, e.g. C; or higher oxyalkylene

30 moieties such as oxybutylene, oxy-n-propylene (derived

20 honopol yox¥pr opyl ene bl ocks

ene
t

es
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om oxet ane), chloro-substituted oxyal kylene noi eti es,

and the | i ke 00/04071 The external block of the fi PET/EB/GABIS wi | |

constitute fromabout 10 wei ght percent to about 50 5

the total firs

wei ght percent of
t polyol weight, nore preferably from about 15 wei ght

percent to about 40 wei ght percent, and nost preferably from about 20
wei ght percent to about 35 weight peteent. The external bl ock

m ninmally abou
preferably mn
preferably 70

Ext er nal bIock
al so .

ot her than d
remai ni ng noi e
but these may

hal ogenat ed 20
oxet ane aRd ot

Preferred firspredetaliy
havi ng 1000 Da tqQ 2000

cont ai ni ng

10

15

20

25 .

30

t 50 wei ght percent oxyethyl ene 10 noi eties, nore

'S

imally 60 wei ght percent oxyet hyl ene nvi eties, and nost

Emomboubtaﬁe), chloebgbtbptitatedoogrgbikiydetenmodietdes,

) lL.ch are greater than 85 percent oxyethyl ene may

dt&& lr&‘ﬁ’r‘tlcularly when prepared fromcatal ysts 15

ouble met al cyani de catalysts. Most preferably,
ties of th ext er nal oxypropyl e I eti.es,
al so be de |h\?eoe teranr Frigﬁ:{fyf’gaﬁ’& %’g’és'gtHBEYPﬂg chie
propyl ene oxi d@:on%tg.tute fEomMmabottbul gl m&g@m deerdemt bitloy | SpcuOXisde,

| kyl ene OX|%$ s%yr xlde and also from
Hed Ihin RRESER oF y BRI F95 tmiwe weight,, mpre
rrl‘rérﬁl abduti - 35 welghtglpr@@éeﬁle toar dissuPolapol s
$@$ Iene i nt ernal bl ocks optlonally

VoW s e iedghtand

pol
weightt 83558{]13' 2@“%‘%{
percent to about 35 weight percent The external block

is minimally about 50 weight percent oxyethylene
moieties, more preferably minimally 60 weight percent
oxyethylene moieties, and most preferably 70 to about 85
weight percent oxyethylene'moietiés. External blocks
which are greater than 85 percent oxyethylene may also
be suitable, particularly when brepared from catalysts
other than double metal cyanide catalysts. Most
preferably, the remaining moieties of the external block
are oxypropylene moieties, but these may also be derived
from alkylene oxides other than propylene oxide, e.g.
from 1,2-butylene oxide, 2,3-butylene oxide, halogenated
alkylene oxides, styrene oxide, etc., and also from
oxetane and other monomers copolymerizable with ethylene

oxide.

Preferred first polyols are triols, i.e.
glycerine-started polyols having 1000 Da to 2000 Da
polyoxypropylene internal blocks optionally containing
up to about 20 weight percent oxyethylene moieties, and
300 Da to 1500 Da external blocks containing from 65 to
80 weight percent oxyethylene moieties, with the
reméinder being oxypropylene moieties. The preferred

first polyols have levels of unsaturation of less than

t he



300 Da to 1500 Da external bl ocks containing from65 to 80 m§i ht =~
percent oxycWR\0@MEInDi eties, with the remai nder being 8??6?’%@@ e

noi eties. The preferred 30° © first polyols have'l ével s of unsaturation ef
| ess than -7- 0.02 nmeq/ g,
nore preferably less than 0.010 neq/g. O her preferred first polyols
are diol, tetrol, and hexol anal ogs off-the preferred triols. The
first polyol must be inconpatible with at | east one other polyol such
5 that a liquid-liquid dispersion can be prepared. The

second necessar y0 p@2 ysleqhy, havere hpredegably lessdithanerl. Gihi melq/g.
functionality a #ﬁgrf '[{]J:Séfeoxofgcﬁ)l first %ﬁg#ight e f High PO é"&l:ol,t h%n

second pol yol w not “have an i nt i'gh” oXypr épyrl ene conten
i nternal bl ock Ifexolatabogsoef vidhe mre®egped dfritdt .Da Tire ntiimest  plediyiedr ,

any internal polyoxypropylene bl will, preferahly hav an

eqﬁi val ent vve!ogh‘gu e‘/&?}%p ?%m?%%ﬁ’q;%o‘fﬂt%?ﬁ)t dae:asg:néme oe':h%rpeOlﬁ’roéf 5}1551 y
no nore thah 150thet Abiigpildfedabbiv, dispersdach cati ibee prabgeh. of the
hypot heti cal starter will be 15 substituted by no nore than 2
oxypropyl ene noi eties on average, and preferably no nore than one
~oxypropyl ene noi ety. The bbsbndphetessbty, polpel magohdveP@hyolsams | |

AR RIS 1 M T TSN S PINE S
bl end. Unlike the first polyol, the second polyol will not have
an internal, high oxypropylene content internal block
10 with an equivalent weight of 700 Da or more. Rather,
any internal polyoxypropylene block will preferably have
an equivalent weight of no more than about 300 Da, and
more preferably no more than 150 Da. Most preferably,
each active hydrogen of the hypothetical starter will be
15 substituted by no more than 2 oxypropylene moieties on
average, and preferably no more than one oxypropylene
moiety. Most preferably, the second polyol will
comprise a low molecular weight starter molecule which
is directly ©oxyalkylated with a high ethylene
20 oxide/higher alkylene oxide blend.

For example, preferred low molecular weight
starter molecules include ethylene glycol, diethylene
glycol, triethylene glycol, 0,0'-bis(2-hydroxypropyl)
ethylene glycol, propylene glycol, dipropylene glycol,

25 tripropylene glycol, glycerine, trimethylolpropane,
pentaerythritol, sorbitol, sucrose, N,N,N' N'-
tetrakis[2-hydroxyethyl]ethylene diamine, N,N,N',N'-
tetrakis[2-hydroxypropyl]ethylene diamine; N,N-bis[2-
hydroxyethyl]laniline, and the like. Most preferred low

30 molecular weight starters are ethylene glycol,



For exanple, preferred | ow nol ecul ar wei ght starter nol ecul es include

et hyl ene glwa00/040th et hyl ene glycol, triethylene glyc&®CI/EPII/04878
0, 0' - bi s(2- hydr oxypropyl) et hyl ene gl ycol, propylene glycol, -
di propyl ene glycol, 25 tripropylene glycol, glycerine,

trimet hyl ol pr opane, pentaerythritol, sorbitol, sucr ose,
N,NN,N - t et raki s[ 2- hydr oxyet hyl F8+-hyl ene diamne, N N N ,6N -

t etraki s[ 2- hydr oxypropyl ] et hyl ene diamne; N, N bis[2-
hydroxyet hyl l aniline, and the |ike. Most preferred | ow 30 nmol ecul ar
wei ght st art diethydene gliigbdneprogyleme glycol, dipropylene glycol,

- 8- dleth | ene al |, propyl ene glycol, dipropylene glycol
and gl yceri ne. nd g& c¥rite. The second polyol will have a high
oxyet hyl ene content external block which has an equivalent wei ght, 5

[on bhe, DIk of, rom ARt 8380 Rt £,80W L Z SRR gy, GLaRRLE 0!
oxyet hyl ene coabﬁnbnuf%yﬁ?rﬂ;;ybmnnkmhhmﬂwﬁhassaﬁregg?ﬁ?%%PtSQ%nbﬁtWE|ght
gggﬁ)e by 6{2[3;? ablt)“eg%lfﬁﬁ% ﬁBﬁ“egP’&‘% %Or&?ﬁg@ "o a%?’;”&%/ﬁégé bacontent
of the second fekyopreFayatfigr ewq,/ Da to S2000 aba} OahdemBxte pralfegapaly ner
bl ock of the fIBSt Da to 1500 Da. The oxyethylene content of the
second polyol is from 50% to 85% by weight, more
preferably '60% to 85% by weight and most preferably 70%
10 to 80% by weight of oxyethylene moieties. The
oxyethylene content of the second polyol is preferably
similar to. the external copolymer block of the first
polyol, but is not necessarily so, as long as a stable

liquid-liquid dispersion can be maintained.

15 . The polyol blends of the subject invention may
contain but one incompatible polyocl, or may contain two
or more incompatible polyols. The incompatible polyols
may constitute a single dispersed liquid phase or may
constitute two or more dispersed phases. By the same

20 token, the continuous.phase may be a single polyol or
mixfure of two or more polyols. Preferably, the
dispersed phase(s) constitute from about 5 weight
percent to about 40 weight percent of the total
dispersion polyol, more preferably from about 8% to

25 about 30%, and more preferably from about 10% to about
25%. The total dispersion polyol oxyethylene content

. will range from about 40 weight percent to about 80
weight percent, more preferably 50 weight percent to 75
weight percent, and most preferably 55 weight percent to

30 about 70 weight percent.



pol yol, but is not .necessarily so, as long as a stable l'i qui d-1iquid

di spersi on cW@08#@40Thi nt ai ned. 15 The pol yol bl eRGTESPQ

subj ect invention.may contain but one inconpatible polyol, or my -
contain two or nore inconpatible polyols. The inconpatible polyols

may constitute a single dispersed |liquid phase or may constitute two
or nore dispersed phases. By the sane 20 -9%oken, the continuous phase may
be a single polyol or m xture of two or nore polyols. _
Preferably, the di spersed phase(s) constitute from about 5 wei ght

percent to about 40 wei ght Ther cetii spérsient otmdlyols diofpershen pxesdEnt

nore preferably t. 8% (o] 30% . and nore .preferahly from
about 10%to abo%§9g5€98§5$§y ﬁﬁeﬁgg?aﬁ9d%§¥e8§FBHlﬁ8Fy&ﬁléiyéFﬁvﬁé#é111
cont ent Wi la saabdef dimpamionOofieihbt fwer cantmépeapollyo8@ having
wei ght percent, re preferably.50 weight percent.to 7 weight .
percent, and nns?gﬁr 3?35£§e§5dﬁ§F5ﬁFg ePg&H%OPélgo %Eﬁbﬁﬁaﬂ?ﬁ%ﬂgﬁﬁth
percent. 5 basic catalysts such as _alkali9-metalb hy%§0ﬁ}des,7he
di spersion polyo of the resent i nvention nay be made by an
tecE\ni que whi ch ?@ﬁﬁ‘gei neartﬁ Iﬁeg?%blréycéﬁ ¥ on VF4R 1 VR Br _
pol yol s having cataly§€sPriepel te:eitsh & Gisachiy @M1 Habi valerX@@lght W t h
5 basic catalysts sych_ as Ikg{i . metal hydroxi des, al Kal i ne
carth metal hydriageReRdERF dauyA iy latigh rates, the polyols may, in
general, be prepared substantially independently of each
10 other and suitably blended using a mixer, colloid mill,

etc., to produce the required dispersion.

Preferably, with the catalysts described
above, the polyols are made, at least in part, “in
situ”. For example, if the first polyol is to have a

15 high polyoxyethylene content external block having a
weight of 500 Da, and the second polyol is to consist of
a single block of similar oxyethylene content and a
total second polyol equivalent weight of 1000 Da, the
first polyols' internal Dblock . can be prepared
20 separately, and this polyol introduced into a reactor in
which the second polyol, oxyalkylated to an equivalent
weight of ca. 500 Da, is contained. Oxyalkylation of
both polyols then continues with a high ethylene oxide
content alkylene oxide mixture until both polyols'

25 equivalent weights increase by about 500 Da.

For DMC-catalyzed systems, a particularly
elegant polyol preparation employs a continuous addition
of starter process, for example a batch or semi-batch
type process such as those disclosed in U.S. application

30 Serial No. 08/597,781, herein incorporated by reference,



catal ysts which exhibit substantially equival ent-wei ght - : I ndependent

oxyal kyl at wmow@0ns, the pol yols may, in general , be PCEERI¥WSTS
substantially independently of each 10 ot her and suitably bl ended using a
m xer, colloid mll, etc.,. to produce the required dispersion.
Preferably, with the catal ysts descri bed above, the polyols are nade,
at least in part, "in situ". For exmrple, if the first polyol is to
have a 15 hi gh pol yoxyet hyl ene content external block having a

wei ght of 500 Da, and the second polyol is to consist of a single

bl ock of sinilat okget hgbrbitnuounsent cantiauous addighosecerd pehyekr

equi val ent wei ght of 1000 t he . flrgst olyols' _internal _Dblock
can be prepaPE@cess- assegg}ﬁ?g??edaﬂ@ t%g‘ pB%& Y rﬁ'r%%é]m i nedsg
reactor in inpbrpbrabedshegednpbly ebfeenalekyl ated to an equi val ent

wei ght of ca. 500 Da, is contained. Oxyal kylation of bot h pol yol s
then continues with a high ethyl ene oxide content al kyl ene oxi de

m xture until both pol yokfi' bdbh bgEthveypst angi 8bheiht6h8as8rhYoalogE 500
Da. For DMC-catal yzed systens, a particularly el egant
pol yol prepar ath®n %ﬂﬁFb?E°H$coﬂ$?¥Ebﬁ§ afdi t SbATter Brogespesr phevVess,

for exanple a h81&BulhrsS@Eightt Gtarter { MBBeLLOESS MaSH Uk aé-ffb@:?@n@i%d osed

in US. application 30 Serial No. 08/597,781, herein incorporated Dy
ref er ence, oxyalkylated in the presence of higher_mplecular weight
polyols.
Using the continuous addition of starter
10 process, for example, an oligomeric, glycerine-derived

starter molecule having an equivalent weight of ca. 500-
700 Da may be oxyalkylated with a 93:7 ratio of
propylene oxide to ethylene oxide while additional, non-
oxyalkylated glycerine is added. The oxyalkylation is
15 continued until a first polyol internal (high
oxypropylene) block is created and the total polyol
content (in mol, for example) is the desired (targeted)
amount. Typically, for example, sufficient glycerine
and alkylene oxide feed is added to produce a product
20 having an equivalent weight of preferably 800 Da to 2500
Da, most preferably about 1200-1800 Da. Rather than
operate employing continuously added starter, the entire
first polyol internal block may be prepared by
conventional batch techniques either in'the same reactor
25 or produced elsewhere and transferred to the reactor for

completion of production process.

Following preparation of the first polyol
internal block, the composition of the alkylene oxide

blend is switched to a high oxyethylene content, i.e. a



or the continuous, .continuous addition of starter process, as

di scl osed i WO004UTht ent 5, 689, 012, al so i ncor por at ed hBFEERIYISTS
ref erence. ~Ln both batch-type and.continuous versions of -
5 the continuous addition® of starter processes, |ow nmol ecul ar
wei ght starter nolecules may be efficiently oxyal kyl ated in the
presence of higher nol ecul ar wei ght péltyol s. Usi ng
the continuous addition of starter 10 process, for exanple, an

ol i goneric, glycerine-derived starter nol ecul e having an equi val ent

wei ght of ca. 536:25 ety lsnemy ww@@mmx?memhom@eﬁ rgat o of |
| ¥ | SRy P S t
propyl ene oxi egggfa éa%&%qoﬁo%%ﬂfﬂése gﬂ{}%.']! R £ 5 PN polyol Qéiﬂ#‘i&%gte

glycerine is ad oxyal kylat1on 1 _continued
pol yol internathe dsiggired inwRypeeps| equivbleok weighdat edFemndatfierstt a

pol yol con Gin .nfgo e l e} i s desj t
anount . Typicakﬁg&o orhgggn' e? sé???ci%%t d%@f%rrné§5¥hé§§%§ga§§§F%ﬁ%
oxi de feed5is addternalpbddwke &hpr désitredlin-pavcaegsaagefjuaiehenveightht
of preferably 800 tQ, 2500 , st .preferably about 1200-180
Rat her than maXE%F afE og‘%plzg;%ongmaéonﬁhneu&&lgfoacffe% YRS h‘éeJe‘%?E?e
first polyol interngpbikladdly mry leastr ape edhyum deciorednfdonehe b et
techni ques either.in.the sgne reactor_2 or uced el sewhere and
transferred to Pﬁ&ﬁ%&mﬁﬁnéh%r£lna p58§BFErio%%3ﬂﬂﬁ¥ﬂﬂuﬁq ¥Rk sof
Fol | owi ng pr epafatisen pafl tdie désste@obymbositioni aher nlddulde WwéEght,
gggg?ﬁ;f;ﬁ 2Ln%§ﬁ9%£§¥é?ng%&5%§alkylatgh$ngl§ge§¥%gcggdo%geg thgable
polyhydric starter or a low molecular weight
oxyalkylated oligomer is introduced as the high ethylene
oxide content feed continues, either at the same
ethylene oxide content as before, or at a reduced or

15 elevated ethylene oxide content.

As the reaction continues, the hydroxyl number
of the batch will begin to rise as more and more second
polyol is produced. When the second polyol equivalent
weight is just short of the desired value, i.e. from 500

20 Da to 2000 Da, and preferably in the range of 800 Da to
1500 Da, the addition of glycerine may be stopped, and
the alkylene oxide feed continued for a short period to
convert low molecular weight oligomers to second polyols
having a fairly uniform molecular weight distribution.

25 The amount of the first polyol and the desired
oxyethylene content of the blend will dictate the amount
of glycerine added, and will also dictate the weight
percentage of the final polyol product which will
constitute the first and second polyols. The ethylene

30 oxide content of the blend may be changed at the very

end to a high propylene oxide content if a lower primary
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Oxyal kyl at manoozoaoitti nues until the first polyol acquires PCTERY/M8W r ed

i n-process equival ent weight. For a first pol yol having a 1600 Da,
hi gh oxypropyl ene-content 5 i nternal block, the desired in-process
equi val ent wei ght may be about 2000 Da. The in-process equival ent

wei ght Is typically at least the mazamdesired for the first

polyol in the final product. Follow ng achi evenment of first polyol
desi red conposition and nol ecul ar wei ght, 10 nononeri ¢ (non-oxyal kyl at ed)

glycerine or ohpdrosyit @dntent ipodelididd: SHWEtheDMC QfataPByst OWany
nol ecul ar meight , gﬁgalk_ ted oli ner I s introduced as the hi_gh
et hyl ene tirad b c &S 1y qomtadn ¢ mandgedly 1.5

et hyl ene oxi dewg@ghentpascéref OfeQ:hyQIer?H @xrlaéucsﬁl orifl5anjel ﬁ)f@%?@eﬁ&hw ene
oxi de content. t he reaction contlnues dr ox

number opxide, puith HW?feEEkﬁﬁ FRnFribuge ﬂ%r@°§ﬁdthéﬂessﬁééﬁbt

pol yol issproggéﬁéenWGﬂ &BEaieﬁemg}oQOLﬂégbh%(JUI val ent wei ght is just
short of the desired value, i.e. from 500720 Da to 2000 Da, and

preferably in the range of 800 Da to 1500 Da, the addition of

gl ycerine may be stoppedrnand stable { Neiakrs20n oxgx?f,é £8d egnti pred for a
short period to convert |ow nol ecul ar wei ght "o oners to second

pol yol s havengien fhave yoaan fauRdniic oy dge syperdpst Prboesshng 25
The amount Oiatibﬁdefiﬁslhepgﬁﬂaucﬁﬁaﬁ éfmhh§53%§5f¥” polyQF¥EhOyLEne

content of the blend wll dictate the anount
foams. These foams are manufactured by mixing together

10 a di- or polyisocyanate with water and one or more
‘ polyols or polyol mixtures, at least one of which is the
dispersion polyol, in the presence of a surface active

agent and optionally other standard additives such as
catalysts, physical blowing agents, fillers, colorants,

15 flame retardants, etc. Commercial hypersoft foams are
differentiated from standard flexible -urethane foams in

that they are manufactured with a combination of polyols

in which the majority polyol has a high oxyethylene
content and the lesser polyol has a low oxyethylene

20 content, sﬁéh that the polyol combination has an
oxyethylene content of at least 40% and typically
greater than 50%. These foams are generally
characterized by a fine cell structure and a unique soft
velvety feel. The foaming mixture may be allowed to

25 rise freely in at least one direction, as in a slabstock
or bunstock process, or it may be constrained to a fixed

shape as in the molded foam process. Included in such
processes are the so-called “variable pressure foaming”
process in which a vacuum or pressure is applied during

30 foaming by means of enclosure in a pressure chamber, and

the “liquid carbon dioxide” processes in which liquified



of glycerine added,- and will also dictate the wei ght percentage of

the final poW@OOHTEduct which will constitute the firsPCHEEYUMEGH.
polyols. The ethylene 30 oxjde content of the blend may be changed at the
very end to a high propyl ene oxide content if a |lower prinmary

-12- hydroxyl content is desired. Wth DMC catal yst, any

final finish will preferably contain mnitied4y 1.5 wei ght percent

et hyl ene oxide or, if all propylene oxide, will preferably constitute

no nore than 5 weight 5 percent of total polyol weight.
The stable dicpepenodiopddeolis bfitrodiused into rilent foambayemiEmrfeound

to provide supgi o] k l; at it 4N the production.of .
"hypersoft” poﬁ?ﬁﬁ%%ﬂ%ngﬁééigg ng#?? és§Q§8§%§“§%éBﬁaﬂb a&PuP@&w&?g

m Xxi ng toget herth® foam. di - or pol yi socyanate with water and one or nore
pol yol s or polyol mxtures, at |east one of which is the di spersi on
polyol, in the presence of a surface active agent and optionally
other standard additives Bacingsgenerallgt alesirkibgrhyshil i hrentnenagant s,
fillers,

| or ant s., 15 fl ame _retar dant etc. .Co rcial _hypersoft
f oans are%O E¥hﬁ?§%¥eHPPSFgﬁapﬂﬁﬁﬁkaHHZ?ﬁ PEE?FBFgﬁgﬁétﬁ%ﬁ%r B&fs ton
that they are roemtfaiot ispecifid exampihe s aih Deh 04r®0b¥eYSded herbRnWebeh t he
majority polyol has a mé¥1. yetoIene content and the |esser Bolyo
has a | ow oxyet Roses 1llustration only and are not intended to be

limiting unless otherwise specified.

Example 1

10 A dispersion polyol is produced in situ
employing the double metal cyanide catalyzed continuous
addition of starter process for polyoxyalkylene polyol
production as disclosed in U.S. patent 5,689,012. The
reactor is charged with a 35 hydroxyl number (1600 Da

15  equivalent weight) triol having a polyoxyalkylene
portion containing ca. 94% by weight oxypropylene
moieties and 6% by weight oxyethylene moieties. Zinc
hexacyanocobaltate-t-butanol complex catalyst in an
amount of 30 ppm based on the weight of product

20 dispersion polyol is added, and oxyalkylation commenced
with a 25:75 weight ratio of propylene oxide to ethylene
oxide. When oxyalkylation has proceeded to the point
where the hydroxyl number is 28 * 2, glycerine co-feed
is started, the oxide feed containing 3.2 weight percent

25 glycerine [(wt. gly.) * 100 / (wt. gly. + wt. oxide)].
The mixed feed is continued until the hydroxyl number
reaches 42. The product is a fine liquid-liquid
dispersion which shows no signs of agglomerating or

layering over at least three days at room temperature.



20 content, such that the polyol conbination -has an

oxyet hyl enaygoovsomt of at | east 40% and typically gr ePCAVEPIHN4EI8 50%
These foans are generally characterized by a fine cell structute
and a uni que soft vel vety feel. The foam ng m xture may be al |l owed
to 25 rise freely in at |east one direction, as in a sl abstock or
bunstock process, or-it may be constraigfg_to a fixed shape as in the
nol ded foam process. Included in such processes are the so-called
"variabl e pressure foam ng" process in which a vacuum or pressure is
applied during, 30 . .foamn nean f _enclosure in.a pressure.chanber,
g hetng; nish' SaMLBR gKs FaLENS, SEATLRE" FRmiphise BRRM 4G Y
-13- walbht pepzent 05 thérprodedt i ntThe heotfalameaight petoent
t hrough speci al. nechani cal equi.pnent t.0 ai.d in oW ng t he foam
Havi ng generaPFy°ﬁ¥§?EyE§Bet °§e&ﬁfﬁhﬁ%mﬁb9¥tfég%’further under st andi ng
can be obtained by reference to certain specific exanples which are
provi ded herein for pur poses 05 illﬂstration only and are not
i ntended to be limting unless speci fi ed.
Exanmple 1

5 Following the procedure of Example 1 but

employing a slightly higher proportion of continuously
added glycerine in the mixed feed, -a dispersion polyol
having a hydroxyl number of 42, a total oxyethylene
content of 60 weight percent, and of which the high
10 equivalent Qeight starter constitutes 17 weight percent

of the product is produced.
'xample

Following the procedure of Example 2, but with

.a slightly larger proportion of continuously added

15 glycerine, a 42 hydroxyl number dispersion polyol
containing about 55 weight percent total oxyethylene
moieties and of which the high equivalent weight starter
constitutes about 22.4 weight percent of the product is

produced.

20 Example 4

A dispersion polyol is produced by KOH
catalyzed addition of ethylene oxide/propylene oxide
(EO/PO) in a 75/25 weight ratio to a starter mixture
comprising a high oxypropylene content polyol (Polyol D)

25 and glycerine. Polyol D was made by the standard KOH

catalyzed addition of oxide to glycerine, such that the



10 A dispersion polyol is produced in situ -
enpl oyi ng t hWORHMI”2 net al cyani de catal yzed conti nuous PCIEROPBI 71 _

starter process for polyoxyal kyl ene pol yol production as disclosed in
U S. patent 5,689,012. The ' reactor is charged with a 35 hydroxyl
nunber (1600 Da 15 equi valent weight) triol having a polyoxyal kyl ene
portion containing ca. 94% by wei ght oxyprbpyl ene noi eti es and 6% by
wei ght oxyet hyl ene noi eti es. Zi nc - hexacyanocobal tate[err]t-butanol
conpl ex catalyst in an - anmpunt of 30 ppm based on the wei ght of

product 20 df Epel siped yed! ybadi @ abivddoxyhd rosmperkybfit i3in 2 ceihkended

wth a 25:75 ' ' RS £ 0yl BN p de e | ene xjde, . Wen
oxyal kyl at i onmﬁ*as %)k%{oggeéeloe%hf oé‘fhéed p0|]h ed oxs}e%vm}elr%et h?%fdrso%ilweﬁ%er S
28 2, glycerineocernttasf KOH catakysr tsksiduwe. odadeydlead am:htgajyuelg.n_’édz)]
wei ght percent 25 I ipe Lewt. gly.) *. 100 / (w. gly. . +t w. oxide
The mi xed feed W%r%oﬁﬁ?%égg Vi i[ﬁg’et e ot ‘—’huﬁ%‘(ejro of %@'é&cﬁ’ dyods
The produd@ isand 163i.5%& glyoedihequind an adﬂzswl ﬁipnr?ﬂaixﬁft SEHWKOM

[ f I ting or . ayeri ng over at ast three_days at .room
fg%Bngtu?gg Oqgéégiy was added gb glge between 8.i ggg_%.l%%yKOHTH@.high

equi val ent wei gitie sStanakr peodpdtses T|wUL5 425 4£0/P0 feEHIREsPenseRhtel t he

) i ght rcent of oxyethyl epe noieties i s ahout
gggguct The1x§§1 rea tedp%o erld a final gispgfsion polyol of this
example, which after refining had a hydroxyl number of
10 43.4 and an oxyethylene content of about 65%.
Comparative Example C1

The procedure of Example 1 is followed, but
the high equivalent weight starter is replaced by one
having the same proportion of propylene oxide and

15 ethylene oxide but having an equivalent weight of 500
Da. No dispersion polyol is produced. Rather, the
poiyol product (42 hydroxyl number, 65 weight percent
oxyethylene moieties) appears to be a true solution.
This example illustrates the importance of having a high

20 oxypropylene content block of high equivalent weight if

dispersion polyols are to be produced.

A series of free rise hypersoft polyurethane

foams were prepared. In the Examples which follow, C-

183 is a standard amine catalyst available from Witco;

25 T-10 is a 50% solution of stannous octoate catalyst
available from Witco; B-2370 and B-8040 are silicone
surfactants available from Goldschmidt, and TDI-80 is an

80/20 blend of toluene diisocyanate isomers available

from ARCO Chemical Company. Polyol A is a commercial 56



Exanpl e 2 5 Following the procedure- of Exanple 1 bat
enpl oyi ng awelobg4orl y hi gher proportion of continuously PCIRRIG/04878
glycerine in the m xed feed, a dispersion polyol havi ng a hydroxyl
nunber of 42, a total oxyethyl ene content of 60 wei ght percent, and
of which the high 10 equi val ent weight starter constitutes 17 wei ght -
per cent of the product is producedlé-

Exanpl e 3 Fol l owi ng the procedure of Exanple 2, but with
a slightly larger proportion of continuously added 15 glycerine, a 42
hydroxyl nunmbgdrodiydpensimbper ppiojgiol prepaxedi hiyng balseut cﬁa\n@izgiﬁ

percent total ne ieties a of which the e U|valent
wei ght starteryngfiéiﬁﬁﬁtQEegs%ﬁFEﬁH%ZW gﬂe?gﬂfx BFEef? Soduct
is prodoxddie ar) ethylene oxide contalnlng 8 Fxawpl. ¢ éthylene

A di spersion pol.yol i r ed b tal yzed_addi tion thyl ene
oxi de/ pr opyl eg’ ’deE lpyoyuﬁEbsP qwrﬁy%%@%ﬁ?ofﬁt §8af“opé’ Car t er
mxture 5 peepairesl ngy a dxuyell kydytriony | enetionsd-efindel ved 1 ( Belay@lerD) 25
and gl ycerine. ndard K catal yzed

D was.made b
20di £1 o of oRAE 25 APy BEPPRLERE CRLRAEtRHIoRE oxide to a hydrexyd
number of 34; and Polyol C is a commercial hypersoft

polyol similar to Polyol B but having a hydroxyl number
of 42,

10 E les 5, 6 an C arative les C2-~-C4

Hypersoft foams were prepared employing a
standard polyol (Polyol A) and either a standard
hypersoft polyol (Polyols B and C) or a dispersion
polyocl. The results are presented in Table 1 below.
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surfactants available from Gol dschm dt, and TDI -80 is- an . 80/ 20 bl end

of tol uenewdi G047 anat e i somers avail abl e from ARCO CPfERER®(ME8npany .
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The results presented in Table 1 illustrate
that the dispersion polyols of the subject invention
have broad processing latitude which enables them to be
used in conjunction with standard polyols to produce
high quality hypersoft foam. Comparative Example C2,
employing a standard hypersoft polyol (Polyol B)
produced a foam with a coarse cell structure, while
substitution of Polyol C for Polyol B 1led to foam
collapse. The use of the polyol of Comparative Example
Cl, which is not a dispersion polyol, also led to foam

collapse in these formulations.

Examples 8 to 14 and Comparative Examples C5 to C10

Two series of hypersoft foams were prepared,
the first series employing B-2370 surfactant, the second
employing B-8040 surfactant. The results of the first

series of foam trials is presented in Table 2.
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in Table 3. -23- [err] | - 24- . [err]
WO 00/04071 PCT/EP99/04878

-22-

As can be seen from Table 2, all foams
prepared from Polyol B alone,' Polyol C alone, or
Comparative Polyol Cl (not a disperéion polyol) alone
led to foam collapse. Foams could be prepared solely

5 from the dispérsion polyols of Examples 1, 2, 3, and 4,
although the foam from the Examples 1 and 2 polyols were
not optimal. In the second series of foams, a different
surfactant was used, the results of which are presented
in Table 3.



- 25- As .can be seen from Table 3, W|ththe cha
sur fact ant, mo‘!‘ﬁB'flect i nventi on di spersi on pol yol '12@99/248782

and 3 displayed good processing -23haracteristics. However the -
change in surfactant was 5 ~unable to inprove the processing of foams
made from Pol yols B or C or Conparative Pol on Cl, all foans
exhi biting coll apse. By the term"internal block" and
anal ogous ternms is rreant t hat portlon of the pol yol nolecule which 10
i s adj acent the hy Yot f—g—HR-t+pt-of—For exgrphe—when
glycerine is an ini to the _ t hfee oxyalkylaia@le Hydrjogen
atons will be oxyd at ¢ iph a sS_et'cs it fley nep tg1o&rna poljyol
havi ng three ro At e Spoﬁy g/ng | Brie~ b|u$),|¢-=
These 15 bl ocks : o {2 |ski] lefl afti dam, varcy
somewhat in their th yal kvl dtiop i § espgenti alll y Jrandom
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measuring their colflig pbropertliesf ife. |nunber| average rol geul ar
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nonol s are contenpl ated. The sane term nol ogy applies. to external -

bl ocks. WO 00/04071 An oligoneric starter is often usedpCT/EP#w04878
exanpl e, pol yoxypropyl ated gl yceri ne ol“*goners havi ng an _
- 26- equi val ent weight in the range of 300 Da to 1000 Da are

often used. These oligoneric starters may be further oxyal kyl at ed
with a mxture of propyl ene oxi de and et hyl ene oxi de containing |ess
than 35 wei ght percent 5 ethylene oxide prior to oxyalkylation wth
a high e j content al kyl ene oxide m xture. In such a
case, the "intgerfal EE.'?WHI onprise the initial -portion of the
nol ecul e  suppl&d Wi t h¢ olli ggner together with the additional

pol yoxyal kyl e 10 gbtgined by oxyalkylation wth the

al kyl ene  oxi ¢ i Ktuje dqontjaining | ess than 35 wei ght percent

et hyl ene oxffde.] The {ntdrngl bl ock need not have a constant

conposi tion alfonfy tRHe TEnglth @7 tthe pol yoxyal kyl ene chai n. 15

By the term "s$uppl yijng yn"{and |itke ternms is meant establishing a
presence..  Forglxanpel & Rl Iy fornmed pol yol may be introduced into
a reactor, or| =l <ql feragliy¢l%| the polyol may be synthesized in the
reactor in anle or linarf. By tthe term "conti nuously"

afol o
g"%f\!‘“‘ng
ol =~ i
A Pl BETN B A B
o
Q
O | \N ] w
al S|l 5] %3
ol al =
tlNn|<F] o] ™
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IFD Thickness, IN.
IFD 25%, LBS.
IFD 65%, LBS.
25% Return, %
IFD 65%/25%

Example:




20 with regard .to adding alkylene oxide and/or |ow mol ecul ar

vei ght st ar tWO 0044¢fkant that the addition is . such to resBFI/EPRIQ48TS
substantially continued presence of the .added species in the -
reactor. For exanpl e, incremental addition, while |ess

desi rabl e, may 25 acconplish substantially the sane result as
truly cont i nuous addi tion. =25~ By the term"stable" as it
applies to di spersion polyols is neant that the |iquid-Iiquid

dispersions are stable to visual sedinentation, 30 _aggl oner at i on, or
| ayering for minimally 3 dA§scan bgoeen from Table 3, with the change

- 27- t enpey aéﬁ'ff%cﬁ&ﬁ&?r the) -.s@j%@e‘ of AP, iof hsigbaBs&éhOB%tlgfoﬁ
stabl e for |onger periods; however, 1T “layering should occur, e
pol yol s can be rEBgtampkeistola umd f oamdst al e Bysplayedenigood) pprocessinge.

By the term"su ;H%' 3 p op. n | ock: and_ Like terns is
meant that the i %é%%?%&é%ﬁisg%¥ﬁ%M%%Tey%%aﬁhgggéefﬁhFuﬁnggﬁP% was.
oxyet hyl ené® noi etnaslei tto t imphatrendheoppocessdng of ofppmep\thade EFrioat | €S

ZlnlOI ?rglt 'egﬂﬁglrng‘%% r%gan? e%%iesfalergﬁt (5%?%%1%( tEve r?g'g'g’ﬁh g}éorﬂ}r#beﬁomr age
nol ecul ar wei ghtextaibsli ting egllapsent wei ghts unless indicated to the
contrary.
By the term ™“internal block” and analogous
terms is meant that portion of the polyol molecule which
10 is adjacent the hypothetical monomeric initiator. For
example, when glycerine is an initiator, each of the
three oxyalkylatable hydrogen atoms will be oxyalkylated
in a statistical manner to form a polyol having three
hydroxyl-terminated polyoxyalkylene blocks. These
15 blocks will, as known to the skilled artisan, vary
somewhat in their 1length as the oxyalkylation is
essentially random. The equivalent weight of these
internal blocks méy be ascertained by measuring their
colligative properties, i.e. number average molecular

20 weight or hydroxyl number.

By the expressions such as “a first polyol
having an internal block” is meant that each
oxyalkylatable hydrogen on the hypothetical monomeric
starter will have the described block. The term is only

25 restricted in its narrow sense to a single block when
monols are contemplated. The same terminology applies

to external blocks.

An oligomeric starter is often used. For

example, polyoxypropylated glycerine oligomers having an



Unl-ess indicated otherwi se, the term"mjor" nmeans 50% -by wei ght or
nmore, and tWOOWBHH " i nor" neans |less than 15 50% by wei ghRCT/EP99/04878
Havi ng now fully described the invention, it will be apparent to one
of ordinary skill in the art t hat many changes and nodifications can
be made thereto Wi t hout departing fromthe spirit or scope of the 20
I nvention as set forth herein. =26~ -
28- d ains 1. A di spersion polyol which conprises: a)
at | east one first polyol havjng,an average nomi nal

functionality 8AUiVaAeDt;yegohtaip FF?sFaSSFyBﬁ RS0 Rg &p 1000 Da are

internal pol yoxyabkyhieR bl oskest alikeaerifOQtdters may be further
equi val ent wei ght and_conpri sing oxypr.opyl ene noi eti es,

optional |y in a8¥pkkylat®c Wwithi for Mdetiuxen of propylene oxige hapdspect

to said oxypropyhgngnePIRliRS SbnaEnPhg less than 35 welBh€ E3reenlti gher
oxyal kyl ene noi ettfes, and 35 wei ght perceht or |ess

oxyet hyl ehe noetbydgheangxifeexPEiagl to oxyalkylation payitdxy @ kpiehe
blQCk.COHDr'S'QghQiﬁhgaékiﬁg ¥8hebht alkylene oxide_ﬁ@ﬁ&ﬁ?@t oxyekfuhene
noi eti es based on”the weight of . said external
pol yoxyal kyl ena bheek, the J'iggesmadl block” will compriseatRel énatbrdck
constituting f wel ghtyper R . ; wel.gk cent
of said first %g%%gnt 2 g@tc;tecu.le supplied willf The bg‘%"ﬂ%’ at
| east one secohdgpthgol ,wikh d thecoaddpbignal hpolwpxwalkylene portion
ext er nal ; Bl ock LI hg.at $ Lght,:perc :
oxyethyl%ﬁe n8§g$?é§§ ng o%gg %X?gFﬁgb, E"ﬁiiegh eHe alkylene oxide
mixture containing less than 35 weight percent ethylene
oxide. The internal block need not have a constant
composition along the length of the polyoxyalkylene

chain.

15 By the term “supplying in”.and like terms is
meant establishing a presénce. For example, a fully
formed polyol may be introduced into a reactor, or
alternatively, the polyol may be synthesized in the
reactor in whole or in part. By the term “continuously”

20 with regard to adding alkylene oxide and/or low
molecular weight starter is meant that the addition is
such to result in a substantially continued presence of
the added species in the reactor. For example,
incremental addition, while less desirable, may

25 accomplish substantially the same result as truly

continuous addition.

By the term “stable” as it applies to
dispersion polyols is meant that the 1liquid-liquid
dispersions are stable to visual sedimentation,

30 agglomeration, or layering for minimally 3 days at room



oxypropyl ene-content bl ock or an i ntetnal. +hixgh

oxypropyl eneWEROd¥ bl ock of no nore..than 300 Da PCT/EP99/04878
equi val ent weight, said first and second polyols formng a stable -
| i quid-1iquid dispersion. 2. The di spersion polyol according to

claiml wherein said first polyol internal block has an equival ent wei ght
of greater than 1000 Da and conprises at w4kt 80 wei ght percent

oxypropyl ene or C3 or greater:oxyal kyl ene noi eties; :said external block
conprises in excess of about 60 wei ght percent oxyethyl ene noieties; and
sai d second pol yegmpeRpEREes @5°C). Preferably, the dispersions are -

29 - pol yoxypro égﬁ%[) o] I : I¥ﬂ§g o} «C L.aLng i ght
percent or noregﬁayet y?é%eiégpg%i§%%f33¥¥ ?Jg¥%h£fd?§%§?§P§ns§%H%§
accordi ng to cl &gsur ortife nelkyals cdre e yrsthwined teomt emii fofrms site tex bar nal
bl ock of said fi . ol Js fr [ xcess,,of i.ght wpe .

wei ght percent. Eéﬁlggﬁg4.pflsql"{1e%?i slgse?si onggolso \g%cj%{r]di %Sggggéﬁ;%%ﬁ‘?’
precedi ng @ ai mpakrxypropeleny dlndihannbitide tefrmaiid seamtd thalty dhel s
from 60 wei ght t \eight_ percent . . The, di spersion
pol yol accor di ngoe{%ggnyggfng’gé\g%ﬁg cr}cgi rﬁﬁﬁﬁér eFR38a; C?%SI r‘%?lgﬁFyoP &SI ses
from5 wei ght pesxyeithyber® weicglettiger cemithpr ¢her albgldneen 1eompirdbting
percent to 25 Weé:%p;;rc?f§ eeﬁ]et’mé){eéf‘ééj a(l_jrﬂcfpoe;gtsioorpaﬁo}lr yoo‘r.lher C; or greater

alkylene oxides.

10 All molecular weights and equivalent weights
herein are number average molecular weights and
equivalent weights unless indicated to the contrary.
Unless indicated otherwise, the term “major” means 50%
by weight or more, and the term “minor” means less than

15 50% by weight.

Having now fully described the invention, it
will be apparent to one of ordinary skill in the art
that many changes and modifications can be made thereto
without departing from the spirit or scope of the

20 invention as set forth herein.



6. The di spersion pol yol according to any preceding.clai mwherein the
total oxyetWwQloemMs7tont ent of - said di spersion polyol is fromrd/ERD/Q48TS
percent to 80 wei ght percent. 7. The di spersion pol yol according
to any preceding claimwherein said first polyol or said second polyol or
said first and said second pol yol each have nom nal functionalities from 2

to 3. 8. The di spersion pol yel2gecording to a Im
wherein said first polyol conprises an internal block hiﬂm ﬂﬂﬂ' ﬂll'umm
wei ght of gClaims than 1000 Da which conprises at |east 80 Wei ht" pef cént
oxypr opyl ene noi elties and no .nore thfn 20 wei ght percent oxyethyl ene

e

noi eties, and an xtelphglsPEI'%'eR RRJ¥BH which, cOPIAISES: wei ght percent to 35

- 30 - weight percent gof t | addd T ) ' ' bl ock
conprising in excess 8? GOQ\%B%SE? %ﬁeér cfg'%% F%(‘zgllt R)%lgie@etaﬁn?gtbfgfwmgl 9.
The di spersion pol yol- accofdnationalityngf froet 2dton8, said firstipoigohhaving aaecond

pol yol conprises the oxyal kyl ati.on produ of a starter no|ecul g _having a
mol ecul ar wei ght bel ow 300 2Rk 1P V‘Pi-’FY&(iEY'@“Bf bﬁ?‘g‘pﬁfeﬁé stie 7QRq Da

et hyl ene oxide, said m Xt Ueguprdleémé NiviGiaht €34 tc]t@.‘qp_ i ,Q%ﬁ,@
et hyl ene oxi de. 10. . The '3? sperglﬂgn pﬁ yo ac@%’r‘ [ ngkf% y&m
precedi ng cl ai m wherein moieties, optionally in admixture with a minor portion

with respect to said oxypropylene moieties of one or
more C; or higher oxyalkylene moieties, and 35 weight
percent or less oxyethylene moieties, and an external
polyoxyalkylene bloék comprising at least 50 weight
percent oxyethylene moieties based on the weight of
said external pol_yoxy_alkylene block, said external
oxyalkylene block constituting from 10 weight percent
to 50 weight percent of said first polyol total weight;
‘and

b) -at least one second polyol, said second polyol having an
.external block comprising at least 50 weight percent
oxyethylene moieties, and no internal, high
oxypropylene-conteht block or an internal high
oxypropylene-content block of no more than 300 Da
equivalent weight,

said first and second polyols forming a stable liquid-liquid dispersion.

2. The dispersion polyol according to claim 1 wherein said first
polyol internal block has an equivalent weight of greater than 1000 Da and
comprises at least 80 weight percent oxypropylene or C; or greater
oxyalkylene moieties; said external block comprises in excess of about 60

weight percent oxyethylene moieties; and said second polyol comprises a



sai d second .conpri:ses the ox al kyl ati on product of a st

nol ecul e havg’\‘@ %"% ecul ar wei ght El,' lmmﬂ"ﬂmﬂ with a n?%’ﬁ?%’%?"s
propyl ene oxi de and et hyl ene oxi de, aining greater than -
about 60 wei ght percent to about 85 wei ght per cent “et hyl ene oxi de.

11. A water-blown pol yurethane foam prepared by the reaction of one or
nore di- or polyisocyanates with a di sper‘sZ%n pol yol corrponent whi ch

conprises a I| |d liquid dispersio defi.n in any precedin
clarm ShoxyPriY{sae/ReP KU St CaPOBIrRST DOb QlisAraR I BONe

di spersi on poly nms 1 to 10 constitute the

maj ority of S?I Qéeg-}tgége'rq‘gr%Wol y%@ﬂéo%B%EﬁU 13. The pol yuret hane
foamof claiml1l 1 or 12 wherein said external block of said first polyol
has an oxyet hyl ene cont el_nt 81‘ fromin excess of 60 weight percent tqQ 85

wei ght percent. ‘sReb?'SEeBQJVﬂ aggerding §Pt‘E|a|zS'PebQF i Whetgin ghe

di spersion pob&%tré\?éhgsup ﬁ?%fcﬂmréﬁbm?l block_of S?Id first polyel is, from in

-31- plyrng rn a reactor a fi recur sor
having a excess of 60 weightrperderstitoc85 oneight \percem. 2 and 8 and
contai ni ng 35 wei ght percent or |ess oxyethylene

noi eties, said first pol yol precursor having an

equi val ent wei ght of 70GrH&gispersion polyol according to any preceding claim, wherein
the oxyethylene content of said second polyol is from 60 weight percent to

85 weight percent.

5. The dispersion polyol according to any preceding claim wherein
said first polyol comprises from 5 weight percent to 40 weight percent,
preferably from 10 weight percent to 25 weight percent, of said dispersion

polyol.

6. The dispersion polyol according to any preceding claim wherein
the total oxyethylene content of said dispersion polyol is from 40 weight
percent to 80 weight percent.

7. The dispersion polyol according to any preceding claim wherein
said first polyol or said second polyol or said first and said second polyol

each have nominal functionalities from 2 to 3.

8. The dispersion polyol according to any preceding claim wherein
said first polyol comprises an internal block having an equivalent weight of
greater than 1000 Da which comprises at least 80 weight percent
oxypropylene moieties and no more than 20 weight percent oxyethylene

moieties, and an external block comprising from 20 weight percent to 35



or nore; b) I nt roduci | ow nol ecul ar .wei ght. pol yol
i nitiator MNEQPHRO7 '@ﬂl&ﬂ'ﬂ'mﬂmuflﬂ' ght | esBCTERP/GST Da
M S

into the reactor t he oxyal kyl ati on of.

the first polyol precursor with*a mxture of al kyl ene
oxi des contai ni ng at | east 50 wei ght percent ethyl ene
oxide in the presence - 30f- an oxyal kyl ati on catal yst and
continuing the .oxyalkylagion until the second pol yol
reaches an weightpercent of the toga) firstipelyol weight: said external blockosorbprisingd

c) recove iﬂ& S j guid- 1] qui Lspersion... 15. The process
of claim 14'h eregfn&‘?gél)g”%@glR%}'*:g@fégy%%?%{m’dﬁﬁﬁ“i ses a doubl e netal
cyani de catal yst. 16 The process of claim 14 or 15 wherein said
m xture of al kyl ene oxi des contains from 60 wei ght percent to 85 wei ght

percent et hyl ene9oxi dEhe dispersionpplyotaesopdingds anyipreneding claim wheteint o 1 6

1000 Da. . SoitsbSind Bol cBrsIEeShe iyl 8o B 1R FArisr MEFSBor o on
pol yol , saiKavihg @amolasuiar Widlet below 300 Da with a miktire! of prépyleridloxide

oxyal kyl ation reactor a_first palyol . recursor having a
nom nal f un@Rd etyleny oxjde, sajg Brixture containing greater tharyBQ veeight persandi ni ng

| ess t han 3&h‘0ﬂn%h6xﬂ%r.cem

10. Thedispersion polyol according to any preceding claim wherein
said second polyo! comprises the oxyalkylation product of a starter molecule
having a molecular weight below about 300 Da with a mixture of propylene
oxide and ethylene oxide, said mixture containing greater than about 60
weight percent to about 85 weight percent ethylene oxide.

11. A water-blown polyuréthane foam prepared by the reaction of
one or more di- or polyisocyanates with a dispersion polyol component
which comprises a liquid-liquid dispersion polyol as defined in any preceding

claim.

12. The polyurethane foam of claim 11 wherein one or more
dispersion polyols as defined in any of claims 1 to 10 constitute the majority

of said dispersion polyol component. -

13. The polyurethane foam of claim 11 or 12 wherein said external
block of said first polyol has an oxyethylene content of from in excess of 60

weight percent to 85 weight percent.

14. A process of the in situ preparation of a dispersion polyol, said

process comprising:



- 32 - . + oxyeth IEné:nDieties, said first pal [ rsor
WO 00/04071 yerhy prﬁ#@{apﬁfa&% _

B?Vi ngxyal kylating said fi ?gt egg: ;g: egnmmﬂ”“""r"mmmr g;ence -

of an oxyal kylation catalyst, with a m Xturfe 6f #lkyl ene

oxi des containing at |east-50 weight percent ethylene’

oxide until an external bl ock which constBflutes nmininally

10 wei ght percent of an oxyal kylated first polyol has ]
been added to said fird) polsupplging i 8dieactor a first polya)precyrsari haxing la

adding to said reactor a | ow. nole [ e . i gh ar

nol ecul e having an initiat prn%ramﬁgﬁuzﬁnonamy from 2 and 8 é%&ﬁ?ﬁlﬁﬂg I%g;s
than 300 Da and oxyal kyl ati nﬁemﬁth%ércent or less oxyethyleneinbistids, Maidiifikyd ene
oxi des containing at |east 50 wei ght per cent et hyl ene

oxi de to an equival ent wei ghpolypl grecursor having an equivalemaweightnfe/@Q Diaor m

a second pol yol; d?no optionally discontinuing addition of said
| ow nol ecul ar o Rei ght starter nolecule while continuing
al kyl ene oxide ~ b}  introdudingdiowifolecular weight p8lyol ini§£tdY Aalitg 2
l'iquid-liquid dispersion of said first and said i second
pol yol s. 19. The praresivient weightlesscthann30Qila intpatheyreacten

catal yst conprises a double al ¢ i de npl ex t al yst . 0,
The process of claim18 or 1 efﬂﬁgr%y?s‘éﬁ'_& 3%04"\'55%‘8?6? °f ﬁhghﬂrst péivol
oxyal kyl ation reactor conpri %@%Uré'érrﬁﬁhcé Rxture oWalli¥/léitebRideyRotitainiig at

oligoneric starter nol ecul e havi n&(an_equi val ent weight of |ess than 700 Da
and oxyal kyl ati ng wi th propyleast SOxweight percent ethylese axidein iihepsesence

al kyl ene oxi des contai ni ng op, ayer t e 5 | gh | e

oxide until an internal bloc fo%%?%i‘f%?"&aﬂ@h 7%%&5% sél}ﬁdot &?’Hﬁf}u%‘g "the
oxyalkylation until the second polyol reaches an
equivalent weight of at least 500 Da; and

c) recovering a stabie liquid-liquid dispersion.

16. The process of claim 14 wherein said oxyalkylation catalyst

comprises a double metal cyanide catalyst.

16. The process of claim 14 or 15 wherein said mixture of alkylene
oxides contains from 60 weight percent to 85 weight percent ethylene

oxide.

17. The process of any of claims 14 to 16 wherein said first polyol

precursor has an equivalent weight in excess of 1000 Da.

18. A process for the in situ preparation of a dispersion polyol, said
process comprising:

a) supplying in an oxyalkylation reactor a first polyol

precursor having a nominal functionality of between 2

and 8 and containing less than 35 weight percent



- 33 - 21.  The process of —any of cfaims 18 to-20 wherein a -
substanti a|wqupﬂ opyl ene- co | yol precur soPCEEPPHSTH

equi val ent wei ght of greater ,ﬂﬂﬂ lﬂ"Wl»ﬂ!’an initial hydroxyl nunber is
oxyal kyl ated wi th an al kyl ene oxide m x{ urse ntai ning in excess of 50

wei ght percent ethyl ene OX|de such that said initial hydroxyl nunber is

| onered to a second hydroxyl nunber, folB8@wed by continuously adding | ow

nol ecul ar wei ght starter along with further al kyl ene oxide m xture
containing in excess of abouxyﬁhy@m‘ne;htoigﬁes;esﬁd firstypelyel preciesoukdvingat

t he product polyol hydroxyl nunber .is ter B sai d second hydroxyl
nunber . 22. A proc@'§§qf’b‘fa'?'% t117 ﬁgaﬁr%tmﬁfﬁrof a di spersion
pol yol by oxyal kyl ati I N 5 RGIRVRER sai d
process conpri sing: B J?ﬁ‘a ggﬁ %Cseatlérrfg{i%ﬂ é‘an e*"?éedcr?mgﬁéa ég% 8t an-
oxyal kyl ati on of an onyalkyhttloamhtalylsov\mm @ mikturevei ajhweaecond
pol yol precursor intqQ an ci | at | on reactor;

b) = oxyal kyl ating said sec® eﬁ(ﬁ%ﬁ'%’f’%@} 3 ?t t yeight percent ethylene

al kyl ene oxi de m xture CO”pékﬁb'lﬁ\tﬂbnl ‘dﬁ‘ﬁ'\ﬁﬂfch constitutes minimally
percent ethylene oxide to forma second polyo

i nternedi at e; c10 welgh‘tqmrcleng cfraramxyatkyddted firstspolyol hab

precursor into sgi d Ior S t hat the di spersion
pol yol product will been added to sa 5?59?&8EP53%F3FH percent to 40

wei ght percent of c)  continuously %Jdlﬁﬁttd)%)ép re?ét%'rda flbfo\?tq)&%m%'r
c)i) a yo

precursor selected from . I rst po precur sor
having a substantially weight starter molecule hqmirhgcaryimtxp;dreaeuibblnm

cont ai ning no nore than er.cent

oxyet hyl ene noi eties and aneight of less than 300 Da a"&\ee?fafq"é?' aHpeWithhe of
700 Da or nore; mixture of @lkylene bkides eYRdikiHRat RSt BDCWHtht of
c)i), said oxyal kyl ation perfornmed with a m xture

percent ethylene oxide to an equivalent weight of 500
Da or more to form a second polyol;

d) optionally discontinuing addition of said low molecular
weight starter molecule while continuing alkylene oxide
feed; and

e} recovering a liquid-liquid dispersion of said first and said

second polyols.

19. The process of claim 18 wherein said oxyalkylation catalyst

comprises a double metal cyanide complex catalyst.

20. - The process of claim 18 or 19 where the step of supplying in
an oxyalkylation reactor comprises introducing a low molecular weight or
oligomeric starter molecule having an equivalent weight of less than 700 Da
and oxyalkylating with propylene oxide or a mixture of C, or higher alkylene
oxides containing on average not more than 35 weight ethylene oxide until

an internal block of greater than 700 Da is obtained.
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c)iii) a mxture conprising c '“mﬁmmllugu H d) further _

oxyal kyl ati ng sai d second pol yol 9 ntter medrate and sai d
first polyol precursor with ethylene oxide or a .- m xture
of al kyl ene oxi des containi'ng in excess of3%0 wei ght
percent ethylene oxide to forma d| spersi on ol yol .

23. The process otlc| afheprogpss ef ﬁnya@ﬁcbmaﬂ@tmzoduhewaleysmbstsn'aalbas| c

cat al vat compPr@uepYleneXpSnBlinng et pcivlhegtrals Vil Ancedalsne FEREE  ng
of al kali meted grenterothahe$000! D@ bndrai Mitidl Wufbﬁ?lsnuﬁbba'ié aﬁyﬁ&vmeawnm

hydr oxi des, net aI napht henates, and tertiary am nes.
process of arfnakylangox EZ“'P‘&U&&P%@HUDQl%QXGGSﬁQﬂWW%QhWWGthMeMS

FiTst ol yol SHBEShetha SllOfia HydrasFERGBL i ow dRE B e EEgRRNE
oxi de. nurdber, fOlleWEEBP coatinubasly’ &ddinglowmelecaldt iéight sfahér@w@
sai d process conprises: a) selecting a first polyol

cont ai ni ng awgbtfyfmqna&kvlyne oxide mixture containiag jayeessof eh@ut 20 aveight
oxyet o one. efeeREetflehs oxide such that the hiflict baifhf ByaPRkiBimpgr is

equi val ent wegrglater thatxs&idssedond hydroxyl number.

22. A process for the in situ preparation of a dispersion polyol by
oxyalkylation in the presence of an oxyalkylation catalyst, said process
comprising:
a) introducing an effective amount of an oxyalkylation
catalyst and a low molecular weight second polyol
precursor into an oxyalkylation reactor;
b) oxyalkylating said second polyol precursor with an
alkylene oxide mixture comprising at least 50 weight
percent ethylene oxide to form a second polyol
intermediate;
c) introducing an amount of a first polyol precursor into
said reactor such that the dispersion polyol product will
contain from 5 weight percent to 40 weight percent of
a first polyol, said first polyol precursor selected from:
c)i) a first polyol precursor having a substantially
polyoxypropylene block containing no more than
35 weight percent oxyethylene moieties and an
equivalent weight of 700 Da or more;

clii) the oxyalkylation product of c¢)i), said

oxyatkylation performed with a mixture of



700 Da, and an external bl ock comm =50

‘ wei ght per cem000407¢t hyl ene noi et i m' ' PCT/EP99/04878
- 35 - bl ock c ’10 wei ght percent to 50
0

wei ght per cent of the tot al® wei ght of said first polyol;
b) sel ecting a second polyol having no substantially

pol yoxypropyl ene bl ock having an equi val @at- wei ght of

greater than 300 Da, and having at |east an external

bl ock conprising 50 wei ght per ce-lky)enmbxmlesfcontalmng in excess of 50 weight
oxyethyl ene noieties, said external bl ochﬁ&aw
equi val ent wei ght of from 500 DaPPIEIHRINpiENe o e, and ) di spersing
fromb5 weight percent to 40 gltm based on the
wei ght of the dispersion pof:g/"g‘ gr OQ&Ef@BEppnsmg cli) and cJii); and said first

pol yol into said second) pol fmlthem)iyﬂlhylatnagsbidesecond polyol intermediate and
l'iquid-liquid dispersion. rocess of claim26 wherein said

external block of said secoﬁﬂdp(ﬁﬂr%lp%ﬂ{t Bf r??'brW'G'O ekvigne rdeRr go g5
wei ght percent oxyet hyl ene h
production of a soft, flexi ﬁﬁ%ﬁggleifuragty anneeoroam y @i@@ ﬁﬁgé)?%egftgtﬁfer a di-
or poly-isocyanate w th wat eeigintl pescemt etbylenpobxidies to nfarire g dispersienof
catal yst and a surface active,d agent and, optionally other polyurethane foam
addi tives such that at |easPoOl jority of the polyols conprises a

di spersion polyol which constitutes a prefornmed stable liquid-liquid

di spersion of: a) at least a first polyol having an average
nomi nal 23. The pracess oﬁalalmyzszﬁerem Saitd o> allgdation icasalysbisy ol
havi ng an

a basic catalyst.

24. The process of claim 22 or 23 wherein said basic catalyst
comprises one or more catalysts selected from the group consisting of alkali
metal hydroxides, alkali metal alkoxides, alkaline earth metal hydroxides,

metal naphthenates, and tertiary amines.

256. The process of any of claims 22 to 24 wherein said mixture of
alkylene oxides employed to further oxyalkylate said second polyol
intermediate and said first polyol precursor comprises in excess of 60 weight

percent ethylene oxide.

26. A process for the preparation of a dispersion polyol, said
process comprises:

a) selecting a first polyol containing a substantially
polyoxypropylene internal block containing not more
than 35 weight percent oxyethylene moieties, said
internal block having an equivalent weight in excess of
700 Da, and an external block comprising in excess of

50 weight percent oxyethylene moieties, said external



internal pol yoxyal kyl ene.bl ock of at'; Ieast 700 Da PCTREEIUN4SZE,
o oL, PO o o T e
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to said oxypropyl ene noieties of C e C3 or higher
oxyal kyl ene noieties, and 35 wei ght

-36 - percent or |ess oRPet hyl ene moieties, and an
ext er nal pol yoxyal kyl ene bl ock conprising at |east 50
wei ght per c@ﬁ?ﬁmﬁyttea dromi 1Q weightipetcant to RO waight

of 1 conary d Sxtsdrhe R HIBRLWeRE BY 6t firdd phiait o7 "

oxyal kyl ene bl ock constituti rom to

50 wei ght percent of sails) firsdlegtihyola tseicohdVgidiyél having no substantialRnd
b) at | east a second polyol, said second pol yol having an .
external bl ock conprising at PeXexyBPRMeqaableek bawing an equivalent weight of

oxyet hyl ene noieties, and ' 6‘9%19 .
oxypropyl ene-cont ent bl ock Or%ﬁt#lﬂ%lﬁérﬂ?#O% Qnd having at least an external

oxypropyl ene-content bl ock ofbloskMwomphisingaBOt wEight percent or more &8
equi val ent weight, said first and second polyols formng a stable
l'i quid-1iquid di spersion. oxyethylene Theietiesc ssaid sexternalblegkwhavisia ame

di spersion polyol is at |east ' f ol
conponent . 30. The p? cé'%@“gm’%@;c‘f%q%”&5@@%3@%&@%"
di spersion polyol is at d)eastdiSspersinglitora® ariightpercent k64D waihhOpercent,
t.
conponen based on the weight of the dispersion polyol product, of
said first polyol into said second polyol to form a stable

liquid-liquid dispersion.

27. The process of claim 26 wherein said external block of said
second polyol contains from 60 weight percent to 85 weight percent

oxyethylene moieties.

28. A process for the production of a soft, flexiblé polyurethane
foam by reacting together a di- or poly-isocyanate with water and two or
more polyols in the presence of catalyst and a surface active agent and,
optionally other polyurethane foam additives such that at least a majority of
the polyols comprises a dispersion polyol which constitutes a preformed
stable liquid-liquid dispersion of:

a) at least a first polyol having an average nominal
functionality of from 2 to 8, said first polyol having an
internal polyoxyalkylene block of at least 700 Da
equivalent weight and comprising oxypropylene
moieties, optionally in admixture with a minor portion
with respect to said oxypropylene moieties of one or

more C; or higher oxyalkylene moieties, and 35 weight



31. The process of any of clai the total oxyethyl erme
content of WRAMEHTHI ned said first s is gr ROREPINRIS50%
32. The process of any of clai msl ﬂﬁ@ﬁmﬂﬁ!mﬁrt he oxyet hyl ene cont ént
of the external block of the first POy : en 60 and 85 wei ght

per cent .
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percent or less oxyethylene moieties, and an external
polyoxyalkylene block comprising at least 50 weight
percent oxyethylene moieties based on the weight of
. said external polyoxyalkylene block, said external
oxyalkylene block constituting from 10 weight percent
to 50 weight percent-of' said first polyol total weight;
and
b) ~ atleast a second polyol, said second polyol having an
external block comprising at least 50 weight percent
oxyethylene moieties, and no internal, high
oxypropylene-content block or an internal high
oxypropylene-content block of no more than about 300
Da equivalent weight,

said first and second polyols forming a stable quuid-liquid dispersion.

29. The process of claim 28 wherein the dispersion polyol is at least

60 weight percent of the total polyol component.

30. The process of claim 28 or 29 wherein the dispersion polyol is

at least 90 weight percent of the total polyol component.

31. The process of any of claims 28 to 30 wherein the total
oxyethylene content of the combined said first and second polyols is greater
than 50%.

32. The process of any of claims 28 to 31 wherein the oxyethylene
content of the external biock of the first polyol is between 60 and 85 weight

percent.



