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POLYOLS FOR HYPERSOFT POLYURETHANE FOAM Technical Field ' The present .
i nvention »g(gp&&jogf to 5 pol yoxyal kyl ene pol yol dispersions apg/Elghlssgse 1N
prepari ng yuret hane foam particularly hypersoft pol yurethane foam The
pol yoxyal kyl ene di spersion polyols conprise a stable liquid-liquid -
di spersion of two distinct polyoxyal kyl ene_polyols. to Bacmmﬂmml
Al t hough pol yur et hane foam production can be descri bed as wmm“m
t echnotogy, processing and performance difficulties associatedgjgh
pol yur et hane foam continue to be addressed by the industry. Many of 15
these difficulties arise or r si ng and/ or

per f ormance wi ndows are narrﬁﬁ@%&?@‘%@al Prot ocol, which
- mandant ed the change fr dBYRPERSOFIPQL! "HHA DR &FOAVbgenat ed
hydr ocar bon physical blow ng agents to 20 "environnmental | y accept abl e"
bl owi ng agents, particularly to the use of water as a reactive bl ow ng
- agent, created nunerous problens, sonme of which are being addressed even
today. The trend to reduced densityTechpicalfieddsuch as soft cushi oning
foam has 25 also required significant research to enable efficient
production of high quality | ow density foam having the *@00002* 2 2 NOvV
200Z -2 required softnepgeand gusabhtity. ilRperpiby. hypersalithd oamibas
been increasingly in demand, and its efficient production has required
non- t r adbt i on&o ek nbene n e ntd SPS TR paSs ok df calpe iy wee prisduced
by reacting a {is : Dol yi Aok pr abl i, S
Dy W th B o Corpontar by h | pol tec 2 Bl S gst Yox SRS
content pol yolpoIthimetizane hypeasof t fHags Prlxoxyasbkybgoer edisperaddirt i on,
a conventi onal ' p opy! =€£QN : RO . 4 YO i Q_be 10
successfully &oolgiucgl}d.gé\%ﬁ?gg%s%yo ﬁgge&\%g%;%w%g?gn{hlp%ﬁg(g% ggﬂag)fl
enabl ed produdtiordioft hypergoiyotpahkyienef pahyptocessing latitude is often
mar gi nal . Moreover, these polyols are not physically conpatible, and their
bl ends tend to qui ckly becone inhonbgencous after m xing, requiring
i nvent ory) of two separate polyole RA®hin rate nmetering to the
m xhead. 15 It would be desirable to provide a polyol blend which is
capabl e of preparing hypersoft and ot her pol yurethane foans w thout the
necessity of inventoryi I [ e | ¢ _be
further desirable to pro u@gg‘g‘éﬁyBmeg%gEg%. %Eaavgilyfo&r)%%tl#)ée\ég}r{a%eon
during storagelesmdilvdd chasf f er mapgreeed gerabeedsigyy 2tatcesadegwhemcused
in preparing hypersof ol yuret. f Qa L 200 -2 -h 1
381 925 di scl égs/e%f%r@( Iﬁ‘?‘ees)égf&tﬁ%l%)@%tlﬁ%r rr%%??/%fasg%%t giqﬁcg’d §§%XFI58>%§II%% ng
starters wth fooam xdantei rofe A Wéoaaidng ssed doy dehanith@ds ot % pr daylvered oxi de
and et hyl_ene i de-ca . pol yoxypropyl ene polyals. These m xtures.are used
to manuﬁéscturgébeoﬁ/urrgfﬁgﬁgu%éﬁé @%é-eA 37865 762 et'xe%%%légaﬁﬁé pro&dct i on
of flexible panareddhione fovdrsruseénfoampotyevhedops| yok maxtuavwe of a
pol yet her polyol having an equival ent nol ecul ar wei ght between 1000 and
2000 and conprising a pol yoxypropyl ene i nner bl ock and a pol yoxyet hyl ene
end bl ock, and a pol yet hesrpodyahp hayi ntheanMegtireallenP rowbecdl ,ar whd akei ght
bet ween 75 and lrgc%). Tge secqnd pol yol ish r ef abla/ gregared from50 to 80
Wt % of et hyl e YL AT SELY P of %ﬁ) L X RAR P 0 P PHAE S t s
Cﬁnpati bility Wbild}ft;érhfté%r Zlhy@ﬁb?l@}:bowls-[éhﬁs%éSl Oaél?iusﬁl;oses;ealtrsr olaﬁsshf or
the preparatiogn of soft I ilic polyure ne 1 oam usi ng a pol yet her
pol yol rfi%t ure %‘(/’rﬁ%n’aeﬁr\‘iﬁlﬁgroporat‘g%‘?'g%ﬁ‘b%‘?'?rmrygéloé’&ﬁkﬂ gr oGg§ a
sel ected rati g, 0f+ pehyhs0¢yanatfet @spololwatBie 0l etdeet poky @ oWy e
conprises at least two nutually insoluble polyols, e.g, an ethyl ene

hyl
oxi de- capped RI§B%ypromAteife BHI“?SPuéncP%‘?hﬁoef%l 5PEGar el fYhtA @B& ure

of ethyl ene oxide,and,piopysene e tidaly.a hitde cantead ofo ethydiena
oxide. 20 US-A S 420 170 teaches a process far_the production _of flexible,
. soft pol yur et hé@wes § brims lenpF YR #gS aSpehy étheto bl gophaoRimE E8AFaNASg a
bl ock palyoxy L ppy! eRgRRLLEXLLAYIFRETRO e Rot W DaNbiE @ ALt

nunber of from 14 to 65 and containing from2 to 9 wt% of term nal ethyl ene
oxi de units, apdodnetopnmofe highpalugdiyit dPN elrngidly okgamhpkreriagdihml s
havi ng a hydroxyl nunber of from20 to 80 and containing from60 to 85 w %
of oxyethylene units. ilicctncure ~f invention 2 2 NOV 2002 -3 It has now
been surprisingly discovered that conpositions containing a fi r'wmmmﬂumummm
havi ng a substantial, high pol yoxypropyl ene content internal bl

hi gh *G00002*



pol yoxyet hyl ene content external block and at |east a second pol yol 22 NOV 2002
.consisting largely 5 of a high oxyethyl ene-content block, which forma
fine, liquid-liquid dispersion which resists separation and layering and is
hi ghly suitable for preparing polyurethane foans, particularly hypersoft

pol yur et hane foans, nmay be elegantly produced in situ by the catal yzed
oxyal lyl ation of a nodcrate to high nol ecul ar wei ght pol yoxypropyl ene
oligoner with a m xture of al kyl ene oxides containing in excess of 50

wei ght percent 10 et 1 i S f al aj..ab ow
nol ecul ar wei ght st a?%/ u?r.@ Tﬁag{r%gst a#gspgﬁggﬁ 'egggﬁlghmg%gsf@ﬁh hét lbgeﬁ
oxyal kyl at i onnaedsaig)ystinoderparsl, eandbity effidienblpeodvetion lmy areqdized amgnHteaditional
Hyper soft pol yuret hapne foans may be prepared directly fromthe subject

i nvention di FHECETBRERPYIBHSt he need for an additional, high

pol yoxypr @pyl ene content polyol. 15 Description of the Preferred

Enbodi nents 20 The pol yol bl ends of the subject invention are termed herein
" di spersi on pol yol s" Hypetsoftoftsirs tmayf ba prodpsced -y qractingliasgdier ei polyifocyanate,

inimal Iy t lyol s, These di spernsiar le t diment ation, ..
Ceparati on. " roerbiuge Sieacsmeds Lo it 8 solya) copponept M ik
range in transypangmylche Wonfene Folyod. %h%xaﬁgge@ﬂbﬁgfowmmév@eal% e§LRRY in

phase concentratﬁgn and dropl et size. Many the preferred dispersion 25
WD 00/ 04071 -afidtiop, ta-!coGvantpoaly HEN/ pH9GP1gRdensaiontent peflyalhiis ordeentoi bn

are stablg for signjficantl er ti eriods. In.addition, if .

separatio srﬁé‘ﬁ'fﬁg@hg @Fo,adqufﬁ%%z%uﬁfe‘)fég%ﬁ ?wr(gﬂ%rrcﬁtﬂoq ‘gls Zi‘a? Frebled predysiion
di 'spersi on byofMRGRABIEC Rard]l thé T8am "prbedssing Antitas liy okch eRRgRAD Usorddver) dRese
i.e. those which are true solutions rather than dispersions, are not part
of this invenealyels armenatephysically peampatihle, andytheir Rlspds (femdydp @agkly become

et on-conve AR ipe, P ASCA oF gt RSB BRI

or nore pol yolepanrte mefcting Af the@gigheadne pol yol, which is believed to
constitute the dispersed phase, is a relatively high nol ecul ar wei ght

pol yol halng a substantial high pol yoxypropyl eneene content external
block. At |east a secandoRal $O!del@sh1d Qo SHBFIARN | Plyol MBIBR ROKIKRXY PERRM CHE
content block, but has a substantial, inrelation to its nolecul ar weight,
hi gh pol yoxy eprephimehypersofirandhitieripolyneeshanerfdams withpit the neeesgifjokiayemerying

| yol I dh ' i bl e
Ut sol ul ) onkoarel PR TR LY BN dhi o B AR AeSGR ol AS byl Bt pUBel Bl T

bl end. Both poihyd avdi@Mapidvepatiba aluribg nérageadid which26ffef irdprovedipgitessing,
preferably from2 to 8, and nnre_prefera%ly frog12 go 6. Diols and triols
are pref el? edlatitpds Weanused b preparing fuperseRAolurethang iopme nend upon t heir
manner of preparation, specifically upon the content of unsaturation which
is indicative of nmonol byproduct 30 content. Polyols prepared enpl oying
doubl e net al 2 2 NOV 2002 _$ cyanide catalysts and other catalysts
whi ch all ow preparation of polyols with levels of unsaturation | ess than
0.02 neqg/g and preferably less than 0.01 neq/g will generally have actual
functionalities which are within 85-9D% or nore of the nom nal 5
functionality. These polyols are preferred, though suitable dispersion
pol yols may al so be produced with standard basi c oxyal kyl ati on catal ysts
whi ch generally yield polyols with sonewhat hi gher unsaturation |evels. 10
11 first necessary polyol, as previously disclosed, is a polyol having a
sub stantial , high oxypropylene content internal block, and an external,
hi gh oxyet hyl ene content bl ock. The internal block should have a m ni nrum
equi val ent wei ght of 700 Da (Daltons) and preferably 1000 Da or higher.
This bl ock should conprise mnimally 65 weight percent oxypropyl ene

noi eties, preferably 70 wei ght percent, nore preferably 15 80 wei ght
percent, and nost preferably 90 wei ght percent or nore of oxypropyl ene
noi eties. Wil e honopol yoxypropyl ene bl ocks are acceptable, particularly
when produced by catal ysts ot her than double nmetal cyani de conpl ex

catal ysts, i.e. by basic catal ysts, cal cium naphthenatc, etc., it is
preferred that the internal block contain fromabout 1.S%to 30%
oxyet hyl ene noieties, nore preferably 2% to 20 wei ght percent and 20 nost
preferably 5 to 10 wei ght percent oxyethyl ene noieties. Oxyal kyl ene

noi eties other than oxypropyl ene and oxyetlrylene may be present in mnor
quantities, e.g. C3 or higher oxyal kyl ene noi eti es such as oxybutyl ene,
oxy-n-propyl ene (derived from oxetane), chloro-substituted oxyal kyl ene
noi eties, and the like. 25 The external block of the first polyol wll
constitute from 10 wei ght percent to SO wei ght percent of the total first

v




Preferred first polyols are triols, i e. glycerine-started polyols %A#QK&MZ
1000 Da to 2000 Da pol yoxypropyl ene internal blocks optionally containing
up to 20 wei ght 1o percent oxyethyl ene np&g;ies, and 300 17a to 1500 Da
external blocks containing fromCS to 80 wei ght percent oxyethyl ene

noi eties, wsh the renmai nder bei ng oxypropylenc noieties, The preferred
first Polyols have | evels of unsaturation of |less than 0.02 neq/g, nore

preferably | t han,0..010,. [g, Oher preferred first, polyals are diol,
tetrol, and ﬁ@‘& qaﬂ%‘l 88& ddfq’?%ﬁg, “b‘%ulr‘égr Pgag‘#?%f ?.OTY?F?eO]ft?Wg#&B'OE 81‘3_’1?}1:5%5 be
i nconpat i bl e grdehs @hth! £aTkiuddoP NS VALY @thyRAL WkideS a1 25 KA, prdpiylihe odidIhd

di spersion can be prepared_ The second necessary pol yol may have the sane
or different atylencaloxidereappesh apalygxyasopytenct pekyolspoThese. miiurdse ardeusedlr $¢

pol yol, the second polypl wll not have 20 an infernal, high oxypropyl ene
content int errﬁﬁu?ﬁt'%&?x&q%\f'%fgﬂm‘val ent wei ght of 700 Da or nore. Rasher,

any intermal pol yoxypropylene block will preferably have an equival ent
wei ght of no nore than 300 Da, and nore preferably no nore than 150 Da.

Mbst pref er abU§-A cadRS ate2 teachgsd thsgpredustiarnef Haxdile calsethane deams Weog pe

substituted b [ h Lel:d :
oot er ably. nob g adSet dRBuge S RERBGF BEIYREELNE S MR TUERE M Ioc0 wejety
second pol yol bativbén AQ0Prirde 2000 amdnodmprisieg avpolybkymbpylesy e eblotle andi ah
is directly oxyal kyl ated with a high ethyl ene oxi de/ hi gher al kyl ene oxi de
bl end. 30 Forpdxemisthylens ardcblogly ansha malvathar polyad; baying an carivales! grlsaadr

i ncl ude eghyl i i 4 |

00 “bi s(D by Te iRt 78 st TE0E Thelhekfin horibl £ ol HeHERH from o to 80

gl ycol , tri prapgl ehetigllameobxide and 50! @/ 2002% @f ypepylose oxide to improve its
trimet hyl ol propane, ,pentaerythritol. sorbitol, sucrose,

N,N,N,N -tet F%P%P@tﬁyﬂﬂ’d%@ﬁwp!y@l-hyl ene di am ne,

N, N, N, N -tetraki s[2-1~ydroxypropyl ] et hyl ene di ani ne,

N, N-bi s[ 2- hydroxyethyl Janiline, and the |ike. Mst preferred | ow nolecul ar
wei ght st ar t etiS-Ardel 43t (0 diswbosgs y pricessdioe thayrrenseatipnyaf spft hydophilismelyrsthene 5

di | lycol ,. and gl ine. ., Th d_pal.yol wilJ; a3 ]

oxyethyl ohe OB bioEA BRNARen PSR! FHRe Rats A UEE rrdfomior B pefhy flberel, .

bl ock, of fr 09&@9 B8 at R12RAC B8 of Plyesokgarietoepalholy TRO GoRettico paRGD niletureand
y

nost preferab 00 Da to 1500 Da. The oxyethyl ene consent of the, second
pol yol is fronpEpsisasoasstoiwoanynmelly npsalible diokyals| §266% ?tbylsmm%iﬁsev@?a?ﬂ

and nost preferably 70%to 809 [ | SPGB rek ar
oxyet hyl ene cé’ﬁ@é’ﬁypr(??yfmeepg&é?o%@ %@P%? p%a%?m'?ébﬁﬂy Si mf%géﬁfnoc ﬁge d
ext ernal copolysmiere! fxede With & hizhfdontent pdtyylkne ddde.i s not necessarily so, as
15 long as a stable liquid-liquid dispersion can be maintained. The pol yol
bl ends of 2Phe subject invention may contain but one inconpatible polyol, or
ey contain tWge ol sTRIC I EARRAL L blrSecBOkoohe prddiRiian dfiblalddel polpaicsiohe
may constitute a single dispersed’|liquid phase or may constitute two clr
mor e di sper sedopinasesplopyg tahpolyether polyeh mixtee comainiifoaDdlptapelyRRYPIERYIEe-

singl e polyol or mxture of, t Qr re. poly r LSheranqd
phases) const i RUYSXVERYIFIERREO HP"%‘&EE%W{&(% %ﬁ%’gfgﬁg‘{&%eg%%ﬁ? &‘23 4?%eet§oa?gl
di spersi on pol ypkainikp" Boml 21 R abinef 0 kerfithal cctiiflehe aridlenomits, pmdf enealok ymore
from1l0%to 25% The total 25 di s&ersi on_pol yol oxx%hél' ene con{)fntg\gtl I80
range from540 pelyotyproplensrnolyaxyetylesepelyolciavin 2 nyppayl pumbst ghirpmay to

wei ght percent tp 75.wei ght C o serably 55 wei ght percent
to 70 wei ght pgqcﬁngalglgg%pgfEﬁ%ﬁ;@l@?ﬂxg@‘gﬁﬁ‘ﬁstS descri bed above, the
polyols are made, at least in part "in situ ". For exanple, if the first
polyol is to have a high pol yoxyet hyl ene content external block having a
wei ght of 500 Da, and the second polyol is to consist of 2 ?. <<~0~f 2002
_g. a single block of simlar OXYG%E%&Q{FENeIﬂ%a total second pol yol
equi val ent wei ght of 1000 |lea, the i rnal bl ock can be
prepared separately, and this polyol introduced into a reactor is which the
second pol yol, oxyal kylated to an equi val ent wei ght of ca. 500 Da, is

cont ai ned. Oxyal kyl ati on of both polyols then 5 continues with a high

et hyl ene oxi de content al kyl ene oxide m xture until both pol yols equival ent
wei ghts increase by 500 Da. In a preferred enbodinment, a first polyol
precursor having a nomnal 1o functionality from2 and 8, containing 35

wei ght percent or |ess oxyethylene noieties, and having an equival ent

wei ght of 700 Da or nore, preferably 1000 Da or norn, is supplied in a
reactor. A. |low nol ecul ar wei ght polyol initiator having an equival ent

wei ght |l ess than 300 Da is introduced into the reactor before or during the
oxyal kyl ation of the first polyol precursor with a m xture of al kyl ene

T ] o, N oA - o o Y e T e~ 2 ~r- I e



15 In both batch-type and conti nuous versions of the continuous add2g|g¥2g¥

starter processes, 1 ow nolecular weight starter nol ecules may be
efficiently oxyal kylated in the presence gf hi gher nol ecul ar wei ght
polyols. 20 In a preferred enbodi nent, irst polyol precursor having a
nom nal functionality of between 2 and 8, containing |less than 35 wei ght
percent oxycthyl ene noieties, and having an equi val ent wei ght of 700 Da or
nore is supplied in an oxyalkylation reactor and oxyal kylated, in the

Tetal cyani do coml el R RER SRAE AT SRR PR Eortgingea 1St
cont ai ni ng atpolyddhhviak a\/\ﬁibgtﬁhndleﬁfgﬁg:folﬁxb'gi'dw&n@&bﬂ@nﬂﬂ:'ftérhal%loﬁ%Eﬁ‘d Aaligh
bl ock which constitutes m nimal wei ercent of an oxyal kyl at ed

first polyol mb@wawewd@uent@xmai bﬁ¢qksandpas|19@|t apeeandrpadyol cansisimgriargniy| ar

wei ght starter I ec r S

30:)gDa i sgco i %‘hgﬁ?‘éﬂa‘é"f cn[t Rlocke{o@{cg fof gl %’?yﬁﬂﬂ'&v@("g&ddﬁmrﬁmg vﬁ%‘lﬁ{}ur e
of al kyl ene qudiste Serfabdtioni aatiNgyeting lafd $< hléﬁly\/ﬁnﬁbk ﬁﬂpﬁapwﬁolmmaﬁ@%e@@ de
to an equi val ent wei ght of 500 Da or nore to forma second poly

Optional |y, @atiouiasly bypersedt pelintethiree feams. ieashe eéqzamhepr%wbm éw by the 2

fvliVv 2D02 o] f
| i quid-1iqui i:gﬂ%grcg)}gn?ga?i ﬁﬂéﬂ gf| r&}qt § Bgcon‘c)lle g‘yo%%g‘% rsb%r ecgél'oivgdanc
Als andal th er nagligothet vithud lahym&goﬂ ﬂlﬁylb@ef 6?gg§ gdgxt&nfngrmtexpéﬂsyﬁ:cSOpwagm ﬁtﬁbent
alrea avi ng an equival ent wei ght o nor e e fir
precur gor 10c arfiiylens %@ ?}rlﬁd'éfc@ﬁs%’ge ohaR Sd&@kw@t °I lowy ‘HB!"@‘QG{ &'F'gibéﬁfgﬁfyg}‘e

I t | & 0
oligomeric SIathfk R 6EY & ,{gsydatﬂi&ﬁgagmyﬁﬁwal Eftbly YOOl rbbl GSdolhéa ol

Da into the rector ‘and oxya propyl e e ora mxture of
C3 or hi gher @lakideesvenpdest. déyspe;mﬁt ;aohyung\ann fazms agay hotpréparcdndrestiyhfram3thc

wei ght ethylen oxj de unt an int bl o of s aIe

obtained_ In %‘ MRS HVARRAN 1?@65‘8%‘5&‘%&% %-ﬂr a‘b?%ﬁ “égr]‘sa%&’yﬁ{?%ﬂ‘ﬂ? 15
oxypropylene @%@nggg first polyol precursor having an equi val ent wei ght
of greater than 1000°Da and an initial hydroxyl nunber is oxyal kylated with
an al kyl etfe oxi de m xture containing in Excess of 50 wei ght percent

et hyl ene oxi de such that said initial hydroxyl nunmber is lowered to a
second hydroxyl nunber, followed by continuously adding | ow nol ecul ar

wei ght starter along wt hﬁcgéhlﬁﬁnabﬂhetm-wrm Pribgdémeéatsontai ning in
excess of about 50 wei ght—perctent ethytene oxide such that the product

pol yol hydroxyl nunber is greater than said second hydroxyl nunber. Using

t he continuous addition of starter process, for exanple, an oligomeric, 25
gl ycerine-derived starter nol ecul e having an equi val ent wei ght of ca.

500- 700 Dg,may be oxqugkxﬂoﬁt&%st *bf&h&%ulz;e&@mv@mqﬁn peoRithe Rereiti tﬂis;iemslon
et hyl ene OXIde whi | e addi'ti'onal , non-oxyal kyl at ed cherlne i S ad ed The
oxyal kyl at i on polyotsintndgensistnef & IBAde-h%wldrﬂ}FWw'il r?g ghigimallsh tye polyols. These

oxypropyl ene) block is cr ol, i f
exanple) ist [FSPEELns A (sfai g‘{ %%)‘dm%‘hgh |J(’:%/1IL{ qg{;(}ﬁgegéﬂ ﬁ:r{mltally theee
sufficient gl Wags bf'go geadi.d [ﬂi)kﬁéh mmﬁsﬂ&eﬁe}eﬂomlmmmtﬂqy q@pcmhl@uwn the
product having an equival ent wei ﬁ%frably @g g g: gaés ]
preferably 12Gspestd phese Fonpenira lﬁarﬁnépé & [ MePhPlc Bt PRSHRTRE) ‘Boféé’é}
starter, the entire first polyol internal block may be 2 ~Ev~ 2~~2 -11
prepared conventional batch techniques either in the same reactor or
produced el sewhere and transferred to the reactor for conpletion of
production process. 5 Follow ng preparation of the first polyol internal
bl ock, the conposition of the al kyl ene oxide blend is switched to a high
oxyet hyl ene content, i.e. a 7S:25 ethyl ene oxi de/ propyl ene oxide ratio.
Oxyal kyl ation continues until the first polyol acquires the desired

i n-process equi val ent weight. For a first polyol having a 1600 Da, high
oxypropyl ene-content internal block, the desired in-process equival ent

wei ght may be 1 o about 200U Da. The in-process equival ent weight is
typically at least the mninmumdesired for the first polyol in the fina
product. Follow ng achi evenent of first polyol desired conposition and

nol ecul ar wei ght, nononeric (non-oxyal kyl ated) gl ycerine or other suitable
pol yhydric starter or a | ow nol ecul ar wei ght oxyal kyl ated ol i goner is

i ntroduced as the high ethylene oxide content feed continues, either at the
sane et hyl ene 15 oxi de content as before, or at a reduced or el evated

et hyl ene oxi de content. As the reaction continues, the hydroxyl nunber of
the batch will begin to rise as nore and nore second polyol is produced.
When the second pol yol equivalent 20 weight is just short of the desired
val ue, i.e_ fron1500 Da to 2000 Da and preferably |n the range of 800 Da

. I~ A ~ - .




Havi ng generally described this invention, a 5 further understandl AdiCydp
.be obtained by reference to certain specific exanples which are provided '
herein forywRysdaRgas of illustration only and are not intendesci/prddmigrs
limting unless otherw se specified. Exanple 1 10 A di spersion polyol is
produced in situ enploying the double netal cyanide catal yzed continuous
addition of starter process for pol yoxyal kyl ene pol yol production as
disclosed in U S patent 5,689,012. The reactor is charged with a 35

hydr oxyl—nunber ( 1600 Da 15 equival ent weight) triol having a

pol yoxyal kyl ene portion containing ca. 940 by wei ght oxypropyl ene noieties

and 60 by wei ght _.oxyethyl ene. noi.eties. Zinc hexacyanocobal fate_t-butanol
conpl ox_cat al yEPLU? L LrotitS of Y81 EATDAEEA Sl A% G IBEELFRRELY 20
di spersi on pol Yehges ad@rd peariddixyaliy|aatdia Gonien cash A4 91 én 29nd 21 41 ght
rati o of propyl ene oxide to ethyl ene oxide. Wen oxyal kyl ation has
proceeded to tRECHSINtERHBEr EaPhdhyBRBXYY FeHyEneds bR a2 figlg ceriferm
co-feed is stagliegedhOrPXigle fechLOMEA Ninlik Th. Wei ot Pes SEAT 1

gl ycerine [(w, g?}y.) 2 |”0(§5¥/e (we. gly. =+ wt. ox?uzde)]. HOREEi ALy,
cont i nued® unt i hORREERPYSOX L emGitherl -Ceadhes y Mhithe Joroducite i soutioms
liquid-liquid disparsSkARnMIiGReRQWRsN0aSEIASE Oha RYU P i ering
over at | east threerdaysnatlrggnltengergture. Oﬁ% 2 ncgf§002ﬁe&§%k%%%b7l
PCT/ EP99/ 04878The - 14eThe highseeusianént agei ghsest arkheretonpriseluddout
12. 4 wei ght pet t «Qf dyct %Qﬁft 1 Mei ght percent of oxyethyl ene
noi eties is abo%ﬁﬂég%Pnkgiéﬁ%fe%§i§: 0 %ﬁ&é%fthe procedure of Exanple 1
but enploying a slightly higher proportion of continuously added gl ycerine
in the mxed feed, a dis sion.pelLyal: havi dr oxyl nber_qf. 4 a
total oxyethyl ene conten?ﬁ%? 6@1%§Fé%ﬁogeré£%%§bg%d %? mh?%ﬁ tkﬁéﬁﬂ%ﬁ%lﬂ
equi val eh® wei ghvestacinercamumsise uhesindl wei gl pésténttofpaihyelar,oduct is
produced. Exa l.1_Qwi he proc re_aof le 2,,.but with a
slightly Iarggﬁggrgﬁggﬁfgnog?tégnfiﬁﬁbﬁgﬁf ggﬁggﬁ%ggﬁlf@gﬂrneﬁgakﬁ?St

hydr oxyl nunbepndi sperlsiadn podlyinth cons ai hehgeabdut tb5 wenghti tperecenthd ot al
oxyet hyl ene noi,eties_and_of which the Rhigh ui val ent i ght, start.er
conat 1 utes apBePEsSRAERRE  pereent areeie g Sadt FElsTited o APt
Exanpl e 4 A di ppéysilon lpotirad is psobstcedtbsl KOHigat alppded sagdidpyareras

et hyl ene, oxi de/ propyl ene oxi de, ( gYP ) in a 75[25 wei E atio to a starter
m xture ¢dnpri SPR %‘thild'ht%W?)} OE ngea St Z‘BI 95?'% bgﬁﬁfﬂe 5P Hnd

gl ycerine. Pol galteRnsds padekay thet stlasmar d aKCkkecahadl ygetyadditiaon raf
oxide to glycerine, such that.the WD 00/04071 -15 2 2 wOV, 200

PCT P99/ 04378 HPRERTaul  ha @ PRYJPITERAAEEE ot wPLACK: 3 R ght
percent of conhaksnedsaxgethyliene dndr@1383oneitghti tpemoaricudia Kk iegitml yst

resi due. Polyol .D and.glycerine were charged,to the reactor in a ratio of
56" 85% pol yo Biabe3 TEEVEELp ReCaRtEhh SHUTE oS JRSTRT R i st

cat al yst2gas added steecqgid/pdeiseenefiploped Re#d¥%m K&kl antbhaphitialleprigduct .
The 75/ 25 EQ PO f eed was initia%ed nd react ed tolyield a final dispersion
pol yol of thistBRamf® e whitth LGREEr e P Had i hy P bRy ORGnEEr € 10
43.4 and an oxyethyliere Esmeemnt rof i ahoutis8F0.1irCoimar ai kpyerExaaplg 1GioiThe
procedure of Exgnple 1 is followed, but the high equival ent weight starter
is replaced byb ﬁ@dhaving the sanme proportion of propyl ene oxide and 15

et hyl ene oxi de but havi ng an equi val ent wei ght of SO0 Da. No di spersion

pol yol is produced. Rather, the polyol product (42 h{droxyl_nunber“ 65

wei ght percent oxyet hyl eff®ibiRALYELS HFyedryer gopdnalt fuecddiandotiehi s
exanpl e p§l ustp@t es tde iHRUIBNCRrefctABIRG Brbh g 2@ c0XyPr opyd eme kHNt ent
bl ock of high equivalent weight if dispersion polyols are to be produced. A
series of freePrrseriRpder S6PR BotQuPet hBRRLS 0ad teh Hragisamie L 95+ e
Exanpl es whi chrhel bew, o183 chaiarahandardl am os ¢al al yslerpyaipablindyom
Wtco;, 25 T-10 is a 50% sol Uti on of st annous octoate catal yst avail abl e
from Wtco; B-28n0ean® Bre®sd ratd osi/| ispesd fdgafldat apee ahel |Gl et ot

Gol dschmi dt, a | - is a 20; bl : .ql ue j y j §omer s
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by base catal yzed oxyal kyl ati on of glycerine with a m xture of propyl ene
oxi de and et hyl ene oxide containing 8.5 w. % ethyl ene oxide; Polyol Bis a
commerci al hypersoft foam polyol 5 prepared by oxyal kylating a
three-functional starter wth 25:7S propyl ene oxi de/ ethyl ene oxide to a
hydr oxyl nunber of 34; and Polyol Cis a commercial hypersoft polyol
simlar to Polyol B but having a hydroxyl nunmber of 42. 10 Exanple 5,. 6
and 7 Conparative Exanples C2-C4 Hypersoft foans were prepared enploying a
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col | apse. TheWiihgomswhatighsr hasatygstiondgyls-at i ve Exanple 10 C1, which is not
a dispersion polyol, also led to foam coll apse in these fornul ations.
Exanples B to 14 and Conparative Exanples C5 to CIO Two series of hypersoft
foanms were prepared, the first series enploying B-2370 surfactant, the
second 15, enpl oyi ng B;8040 surfactagnt. The results of the first series of
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1El ongation, 9%373.83230.S2377. S0Tear, PLI2.332.141. 93959 .. oet ., .
8. 929 92 7SIGRHES, Calgium SeRBHERag, B 1O Egfoed Lt fpe Infermal Bock Contain from

about 1.5% to 30% oxyethylene moieties, more preferably 2% to 20 weight percent, and

20 most preferably 5 to 10 weight percent oxyethylene moieties. Oxyalkylenc moieties
other than oxypropylene and oxyethylene may be present in minor quantities, e.g. C; or
higher oxyalkylene moicties such as oxybutylene, oxy-n-propylene (derived
from oxetane), chloro-substituted oxyalkylene moieties, and the like.

25 )

The external block of the first polyol will constitute from 10 weight percent
to 50 weight percent of the total first polyol weight, more preferably from 15 weight
percent to 40 weight percent, and most preferably from 20 weight percent to 35 weight
percent. The external block is minimally 50 weight percent oxycthylene moieties, more

30  preferably minimally 60 weight percent oxyethylene moieties, and most preferably 70 to
85 weight percent oxyethylene moieties. External blocks which are greater than 85

percent oxycthylene may also be suitable, particularly when prepared from catalysts
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s essential | ynd SREOHBIyJINBICHAL ¥ RYSIaLdURI diBfersibn thiPBEplcpireanal bl ocks may
be ascertalned by neasuring their colligative properties, i.e. nunber
average nol ecul ar 20 wei ght or hydroxyl nunber. By the expressions such as
"a first polyol having an internal block™ is neant that each oxyal kyl atabl e

hydr ogen on the hypothetical nononeric starter will have the descri bed
bl ock. The termis onhe2&chebietstas polyolt mapaavevtheesase bo differienghemiriabck

wh | tenpl ated. Th . t | li es, tq external
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alkylene oxide blend.

30 For example, preferred low molecular weight starter molecules
include ethylene glycol, diethylene glycol, triethylene glycol, 0,0'-bis(2-hydroxy-
propylethylene glycol, propylene glycol, dipropylene glycol, tripropylene glycol,



15 By the term"supplying in" and like terms is meant establishingZd KOV 2002
. presence. For exanple, a fully fornmed polyol may be introduced into a
reactor, or alternatively, the polyol may_jpe synthesized in the reactor in
whole or in part. By the term"continuously”™ 20 with regard to addi ng

al kyl ene oxide and/or |ow nol ecul ar weight starter is neant that the

addition is sych to result _ in a substantially continued presence of the
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35 Te 0 *Disalsoves rsiehoetery A s iencrubfela diehtigRD &bl BopYsts elyoor
Preferably; ty %w& 58N 8n& sbl e for |onger periods; however, if

| ayeri ng shoul gr chgf}’,c t' he %@F%‘Fég can be returned to a uniformstate by
rem xing prior to use. By the term"substantially 5 pol yoxypropyl ene bl ock"
and like terns is neant that the bl ock conprises no nore than 35 wei ght
percent oxyethylene noieties wth the bal ance conpri sing oxypropyl ene

moi eties and optional fic QedoRl fSebysl' will Baveh KibkYdx§BEyRYE Eoftent @xdihl block
nol ecul ar wei ghts and equi val ent” wei ghts hererrn afe nunber average
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cont ai ni ng_35_wei ght rcent or_ ]less oxyethylene noieties, said first

pol yol rgﬁurmq‘?é\ﬁ% hﬁu‘édlﬂf" IERersigR Fghbe BRIMAREdDG or norn; b)

i ntroducing a | ow nol ecul ar wei ght polyol initiator having an equi val ent
wei ght |l ess than 300 Da into the reactor before or during the oxyal kyl ation
of the first polyol precursor with a m xture of al kyl ene oxi des cont ai ni ng

at | east 50 wei ght pergcent gthyl.,ene oxi de in,the presence .

oxyal kyl ati on cat al yst SnQO@SEt?lﬁﬁ(ﬁng&i ﬁl}:e os%yhelcﬁy’ﬁé"f of dFPi IC%B}%“ s%%tor? ©
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m xture of al kwlyloraxixtes of oms ai nworé payoBOPedérgbly, therdispersed pha®(sisiogstitute

percent ethylene oxide. 4. The process of any of .clains 1.to 3 wherejn said
first polyol pFUBu? S‘B?‘gWager&?PteG’u? a‘i"%‘ﬁﬁt \RE'icé’Ph of ﬁheei?:t@s i"SBF‘SEPeoB&ﬁaL BOA
process for thg.fefarty bR SRUABIA) Ll Mol ThEeabR, Rethy % ®ARSYDITIRE $al

conprising: a) supplying in an oxyal kyl ation reactor a first polyol .
precur sor 2Savidispessinnpolyal okysthtleneneaniteny viil megaviem 40 weighs persentds f0aveighy

| ess than 35 2 2. t~6 ~ 202 -2 wei-ght per (W= o SRt
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oxyal kyl ati ng wmigfhk?gte@%yome;gmpwcsm, in the presence of an
oxyal kyl ation catalyst, with a mxture of al kyl ene oxi des contai ning at

| east 50 wei ght percent ethyl ene oxide until an external block which
constitutes mnimally 10 wei ght percent of an oxyal kyl ated first polyol has
been added to said first polyol precursor; c) continuously adding to said
reactor a 3mw nol ecul aPreferabilyt with e eaalysts describedabavegihapoiyols dramagde, at least
equi val ent wei ght of |ess , than 300 Da _apd oxyal kyl.ati Wi _t L Xt ur f
al kyl ene oxi de®® B#f df' g EP’ FEamplest ‘a&fgﬁt P‘ﬂ%&c‘ér{f’ q%tvﬁﬂ @ﬁﬁ p@’f(’d‘ge&%%gﬁ
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di scontinuing addition of said | ow nol ecul ar weight starter nolecule while
continui ng al kyl ene oxi de feed; and e) recovering a liquid-liquid

di spersion of- said first and said second polyols. 6, The process of claim
5 wherein said oxyal kyl ati on catal yst conprises a double netal cyanide
conplex catalyst. 7. The process of claim5 or 6 where the step of
supplying in an oxyal kyl ati on reactor conprises introducing a | ow nol ecul ar
wei ght or oligoneric starter nol ecul e having an equi val ent wei ght of |ess
than 70U Da and oxyal kyl ating with propyl ene oxide are m xture of C3 or
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containing in excess of 50 weight percent ethyl ene oxide such that SQR&UVZMZ
i nitial hydroxyl nunber is |lowered to a second hydroxyl nunber, followed by

2 2 ~~J 0V 2002 -30 continuously adding IQM/nnlecular wei ght starter al ong
with further alkylene oxide mixture contaihing in excess of about 50 weight
percent ethyl ene oxide such that the product polyol hydroxyl nunber is
greater than said second hydroxyl nunber. 9. A process for the in situ
preparation of sislfi Blesk safosimilar pryethylens gentent and ariolah sedend ppadyelneprivaientn
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functionality of between 2 and 8, containing less than 35 weight percent oxycthylene
moieties, and having an equivalent weight of 700 Da or more is supplied in an
oxyalkylation reactor and oxyalkylated, in the presence of an oxyalkylatjon catalyst,
which preferably comprises a double metal cyanide complex catalyst, with a mixture of

25 alkylene oxides containing at least 50 weight percent ethylene oxide until an extemal
block which constitutes minimally 10 weight percent of an oxyalkylated first polyol has
been added to said first polyol precursor. A low molecular weight starter molccule
having an initiator equivalent weight of less than 300 Da is continuously added to the
reactor and oxyalkylated with a mixture of alkylene oxides containing at least 50 weight

30  percent ethylcne oxide to an equivalent weight of 500 Da or more to form a second

polyol. Optionally, addition of the low molecular weight starter molecule is
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obtained.

In a more preferred embodiment of the process, a substantially

15  oxypropylene-containing first polyol precursor having an equivalent weight of greater
than 1000 Da and an initial hydroxyl number is oxyalkylated with an alkylene oxide
mixture containing in excess of SO weight percent ethylene oxide such that said initial
hydroxyl number is lowered to a sccond hydroxyl number, followed by continuously
adding low molecular weight starter along with further alkylene oxide mixture

20  containing in excess of about SO weight percent cthylene oxide such that the product

polyol hydroxyl number is greater than said second hydroxyl number.

Using the continuous addition of starter process, for example, an oligomeric,

25  pglycerine-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 continued until a first polyol
internal (high oxypropylenc) block is created and the total polyol content (in mol, for
example) is the desired (targeted) amount. Typically, for example, sufficicnt glycerine

30  and alkylene oxide feed is added to produce & product having an equivalent weight of
preferably 800 Da to 2500 Da, most preferably 1200-1800 Da. Rather than operate

employing continuously added starter, the entire first polyol internal block may be
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10  about 2000 Da. The in-process cquivalent weight is typically at least the minimum

desired for the first polyol in the final product. Following achievement of first polyol
desired composition and molecular weight, monomeric (non-oxyalkylated) glycerine or
other suitablc polyhydric starter or a low rnolecular weight oxyalkylated oligomer is
introduced as the high ethylene oxide content feed continues, either at the sarne ethylene

16  oxide content as before, or at a reduced or elevated ethylcne oxide content.

As the reaction continues, the hydroxyl number of the batch will begin to

risc as more and more second polyol is produced. When the second polyol equivalent

20  weight is just short of the desired value, i.e. from 500 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 oxidc feed continued for a short period to converl low molecular weight
oligomers to second polyols having a fairly uniform molecular weight distribution. The
amount of the first polyol and the desired oxyethylene content of the blend will dictate

25  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 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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final finish w111 preferably contain minimally 1.5
weight percent ethylene oxide or, if all propylene
oxide, will preferably constitute no more thgn 5 weight

5 percent of total polyol weight.

The stable dispersion polyols of this
invention have been found to provide superior processing
latitude in the production of “hypersoft” polyurethane
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, such 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
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carbon dioxide is introduced into the foaming mixture
through special mechanical equipment to aid in blowing
the foam.

»

-

Having generally described this invention, a
further understanding can be obtained by reference to
certain specific examples which are provided herein for
purposes of illustration only and are not intended to be

limiting unless otherwise specified.

Example 1

A dispersion polyol 1is 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
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
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
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.
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The high equivalent weight starter comprises about 12.4
weight percent of the product. The total weight percent

of oxyethylene moieties is about 65%.

Example 2

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
equivalent weight starter constitutes 17 weight percent

of the product is produced.

Example 3

Following the procedure of Example 2, but with
a slightly larger proportion of continuocusly added
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.

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

catalyzed addition of oxide to glycerine, such that the
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final polyol had a hydroxyl number of 35.2 with 6.3
weight percent of contained oxyethylene and 0.583 weight
percent of KOH catalyst residue. Polyol D and glycerine
were charged to the reactor in a ratio of 86.6% polyol
and 13.5% glycerine and an additional amount of KOH
catalyst was added to give between 0.1 and 0.15% KOH in
the final product. The 75/25 EO/PO feed was initiated
and reacted to yield a final dispersion polyol of this
example, which after refining had a hydroxyl number of

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
ethylene oxide but having an equivalent weight of 500
Da. No dispersion polyol 1is produced. Rather, the
polyol product (42 hydroxyl number, 65 weight percent
oxyethylene moieties) appears to be a true solution.
This example illustrates the importance of having a high
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;
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-B80 is an
80/20 blend of toluene diisocyanate isomers available

from ARCO Chemical Company. Polyol A is a commercial 56

27 KOV 2002
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hydroxyl number polyol prepared by base catalyzed
oxyalkylation of glycerine with a mixture of propylene
oxide and ethylene oxide containing 8.5 wt.% ethylene
oxide; Polyol B is a commercial hypersoft fgam polyol

5 prepared by oxyalkylating a three-functional starter
with 25:75 propylene oxide/ethylene oxide to a hydroxyl
number of 34; and Polyol C is a commercial hypersoft
polyol similar to Polyocl B but having a hydroxyl number
of 42.

10 Examples 5, 6 and 7, Gomparative Examples 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

polyol. The results are presented in Table 1 below.
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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 te produce

5 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 led to foam
collapse. The use of the polyol of Comparative Example

10 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
15 employing B-8040 surfactant. The results of the first

series of foam trials i1s presented in Table 2.
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As can be seen from Table 3, with the change
of surfactant, the subject invention dispersion polyol
Examples 1, 2 and 3 displayed good processing
characteristics. However, the change in surfactant was

5 unable to improve the processing of foams made from
Polyols B or C or Comparative Polyol Cl1l, all foams

exhibiting collapse.

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 length as the oxyalkylation is
essentially random. The equivalent weight of these
internal blocks may 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” 1is 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
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equivalent weight in the range of 300 Da to 1000 Da are
often used. These oligomeric starters may be further
oxyalkylated with a mixture of propylene oxide and
ethylene oxide containing less than 35 weight percent
5 ethylene oxide prior to oxyalkylation wiEh a high
ethylene oxide content alkylene oxide mixture. In such
a case, the “internal block” will comprise the initial
portion of the molecule supplied with the oligomer
together with the additional polyoxyalkylene portion
10 obtained by oxyalkylation with the alkylene oxide
mixture containing less than 35 weight percent ethylene
oxide. The internal bléck 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 presence. 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 1is
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 liquid-liquid
dispersions are stable to visual sedimentation,

30 agglomeration, or layering for minimally 3 days at room
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temperature (25°C). Preferably, the dispersions are
stable for longer periods; however, if layering should
occur, the polydis can be returned to a uniform state by
remixing prior to use. By the term ™“substantially
5 polyoxypropylene block” and like terms is meant that the
block comprises no more than 35 weight percent
oxyethylene moieties with the balance comprising
oxypropylene moieties and optionally other 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.
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109%7& () -5WF J@#) . a) sAfhRE (- W rehOW & (ﬁ}stholyol precursor having a nominal
functionality from 2 and 8 and containing 35 weight percent or less
oxyethylene moieties, said first polyol precursor having an equivalent
weight of 700 Da or more;

b) inroducing a low molecular weight polyol initiator having an
equivalent weight less than 300 Da into the reactor before or during the
oxyalkylation of the first polyol precursor with a mixture of alkylene
oxides containing at least 50 weight pcrcent ethylene oxide in the
presence of an oxyalkylation catalyst and continuing the oxyalkylation

until the second polyol reaches an equivalent weight of at least 500 Da:
and

c) recovering a liquid-liquid dispersion, which is stable to visual

sedimentation, agglomeration, or layering for minimally 3 days at room
temperature (25°C).

2.  The process of claim 1 wherein said oxyalkylation catalyst comprises a double
metal cyanide catalyst.

3. The process of claim 1 or 2 wherein said mixture of alkylene oxides contains from

60 weight percent to 85 weight percent ethylenc oxide.

4.  The process of any of claims 1 to 3 wherein said first polyol precursor has an

equivalent weight in excess of 1000 Da.

5. 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
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oxyalkylation catalyst, with a mixture of alkylene oxides containing at
least 50 weight percent cthylene oxide until an external block which
constitutes minimally 10 weight percent of an oxyalkylated first polyol
has been added to said first polyol precursor;
c) continuously adding to said reactor a low molecular weight starter
molecule having an initiator equivalent weight of less than 300 Da and
oxyalkylating with a mixture of alkylene oxides containing at least 50
weight 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 oxidc feed; and
e) rvecovering a liquid-liquid dispersion of said first and said second

polyols.

6.  The process of claim § wherein said oxyalkylation catalyst comprises a double
metal cyanide complex catalyst.

7.  The process of claim 5 or 6 where the step of supplying in an oxyalkylation
reactor comprises introducing a low molecular weight or oligomeric starter
molccule having an equivalent weight of less than 700 Da and oxyalkylating with
propylenc oxide or a mixture of C; or higher alkylene oxides containing on
average not more than 35 weight cthylene oxide until an internal block of greater
than 700 Da is obtained.

8. The process of any of claims 5 to 7 wherein a substantially oxypropylene-
containing first polyol precursor having an cquivalent weight of greater than 1000
Da and an initial hydroxyl number is oxyalkylated with an alkylene oxide mixture
containing in excess of SO weight percent ethylenc oxide such that said initial

bydroxyl number is lowered to a second hydroxyl number, followed by
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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 oxycthylene
moieties and an equivalent weight of 700 Da or more;

c)it) the oxyalkylation product of c)i), said oxyalkylation performed
with a2 mixture of alkylene oxides containing in excess of 50
weight percent ethylene oxide; and

c)iii) a mixture comprising c)i) and ¢)ii); and

d) further oxyalkylating said second polyol intermediate and said first
polyol precursor with ethylene oxide or a mixture of alkylene oxides

containing in excess of 50 weight percent ethylene oxide to form a

dispersion polyol.
10. The process of claim 9 wherein said oxyalkylation catalyst is a basic catalyst.

11.  The process of claim 9 or 10 wherein said basic catalyst comprises one or more

catalysts selected from the group consisting of alkali metal hydroxides, alkali
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