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The invention relates to a process for naking pol yether polyols that have
a*high content of primary hydroxyl groups. In particular, the invention is
a process for making ethyl ene oxi de-capped polyols from polyols prepared

by doubl@egor(r:et al cyani de-catal ysis. BACKGROUND OF THE
| NVENTI ESS FOR MAKANS m%m&pmmdﬁpﬁzdﬁ@(ﬁ.ﬂdi. been val uable in
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primary hydroxyl groups with polyisocyanates. EO capped polyols are
normal iy made in two step@ELﬁlQEXTHE)iNHFNJﬁQNOM de (or a nmixture of

propyl ene oxide and ethylene oxide) is polynerized in the presence of a
basi ¢ cat al Yhe ifventidr yelptasats a probysk foti mhakingpolyeduerepalyplsl thalt t hat
contains nostly or exclusively secondary hydroxyl groups. Second, ethylene
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of the secondary hydroxyl groups to prTmary hydroxyl groups. The process
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catal ysts such as zinc hexacyanocobal {
y pol yovs prepared by dou aleymeta(f cyam e-catalysns

BACKGROUND OF THE INVENTION

Ethylene oxide-capped polyols have iong been valuable in the
polyurethane industry because of the favorable reactivity bf their primary
hydroxx)l groups with polyisocyanates. EO-capped polyols are normaily
made in two steps. Firét, propylene oxide (or a mixture of propylene
oxide and efhylene oxide) is polymerized in the presence of a basic
catélyst -(usually potassium hydroxide) to produce a polyol that contains
mostly or exclusively secondary hydroxyl groups. Second, ethylene oxide

. is added to the catalyst-containing mixture to convert some or most of

the secondary hydroxyl groups to primafy hydroxyl groups. The procéss
conveniently uses the same catalyst (usually KOH) for both the
propoxylation and ethoxylation stebs.

Double metal cyanide (DMC) catalysts such as zinc hexacyanocobaltate
offer many advantages for making polyethér polydls. Polyols with exceptionally

low unsaturation levels compared with KOH polyols can be made. The



of fer many advantages for neking pol yether polyols. Polyols wth
exceptionally |ow unsaturation |evels conpared wth KCH pol yols can be
made. The advant ages of | ow unsaturation polyols for naking
pol yurethanes with inproved properties are well docunented. DMC catal ysts
al so have exceptional activity, so p@lyol production is efficient. The
best DMC catal ysts now known are active enough to be used at such | ow
concentrations that back-end purification of the polyols is often
unnecessary. In spite of the many advantages of DMC catalysts for
maki ng pevardages of wypsaturalion pplypisaier nerking aok/ureihanas witkt inypreved

oxi de- capped pol yols cannot be nade directly using a DMC catal yst. In

ot her wprogertiesmare wellatocomerded. HMCaoatalysisydleo dapel eselephiyndMetiviyal ysi s,
and then sinply add EOto cap the polyol (as is done with KOH). Wen EOis
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resulting product is a heterogeneous mxture o nostly unreacted
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make an EO a.ppq(}? r{)ﬁ%}{ol froma DMC-catal yzed polyol involves recatalysis.
See, f oPOYRES| e URIEEEFSAMMNOs. 4, 355.188 and _

In spite of the many advantages of DMC catalysts for making polyether
polyols, an important drawback remains: ethylehe oxide-capped polyols cannot
be made directly using a DMC catalyst. In other words, one cannot prepare an
oxypropylene polyol by DMC catalysis, and then simply add EO to cap tHe
polyol (as is done with KOH). When EQO is added fo an polyoxypropylene
polyol made with a DMC catalyst, the resulting product is a heterogeneous
mixture of: (1) mostly unreacted polyoxypropylene polyol; and (2) a minor
proportion of highly ethoxylated polyoxypropylene polyol and/or polyethylene
oxide. |

The usual way to make an EO-capﬁed polyol from a DMC-catalyzed
polyol involves recatalysis. See, for example, U.S. Pat. Nos. _4,355,188 and
4,721,818. First, an oxypropylene polyol (or random EO-PO copolymer) is
made by DMC catalysis. Second, a basic catalyst such as an alkali metal,
alkali metal hydride, alkali metal alkoxide, alkali metal hydroxide, or the like, is
added. The basic catalyst deactivates the DMC catalyst. Typically, the polyol

must then be stripped to remove water or alcohol introduced (even in trace



4,721,818. .First, an oxypropyl ene polyol (or random EO PO copol yner) is
made by DMC catal ysis. Second, a basic catalyst such as an al kali netal,

al kali metal hydride, alkali metal al koxide, alkali netal hydroxide, or the
like, is added. The basic catal yst deactivates the DMC catal yst.

Typically, the polyol nust then be §tripped to renove water or al cohol

I ntroduced (even in trace anopunts) with the basic catalyst.
Finally, ethylene oxide is added to cap the polyol with oxyethylene units.

The recatal ysis. roach has s i mportant di sadvant age First, man
basi ¢ ainapy) ML Besle Sa%ethd-brbal s RS SR F AR o fab e nyar | Hes)
are highly reactive, noisture-sensitive, and difficult to handle safely.
Second,palyoldaith cxyethylenecunits.i s needed for base-catal yzed EO cappi ng
because DMC catal ysts are poi soned by even trace anounts of residual base.

Thus, a reacTies recstalysisoappraach trisadome dmportaapdisadvantabebe Ritsganed
scrupul ously before another DMC-catal yzed reaction can be perforned in the
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pol yet hcyédeigaete(c)ixrie%%to(rrig %%teidgg fgrr gggg-tcagllyzterdag%scg;];pi}'/\vgtbeercause DMC
catalysts are poisoned by even trace amounts of résidual base. Thus, a reactor
used for base-catalyzed EO capping must be cleaned scrupulously before
another DMC-catalyzed reaction can be performed in ;he same reactor. On a
largje scale, this is impractical, so a dedicated reactor just for EO-capping ié
needed. Third, stripping polyols to remove water or alcohol is time consuming,
energy intensive, and often gives sp'oradic results. Incomplete stripping gives
hazy polyols that contain polyethylene oxide (reaction product of traces of water
or alcohol with ethylene oxide), and hazy polyols are commercially undesirable.

An improved process for making EO-capped polyols from DMC-catalyzed

polyols is needed, Préferably, the process would overcome the need for
recatalysis. 1t would avoid highly reactive, moisture-sensitive ethoxylation
catalysts, and would eliminate the need to strip water or alcohols from the
polyol intermediate prior to addition of ethylene oxide. A preferred process
would not require a dedicated reactor just for EO_-capping. Ideally, the process

would be easy to practice, and would provide a way to make low unsaturation

polyols with high primary hydroxyl group contents.



or alcohol with ethyl ene oxide), and hazy polyols are commercially

undesi rabl e. An i nproved process for making EO capped polyols from
DMC- cat al yzed polyols is needed, Preferably, the process would overcone
the need for recatalysis. It would avoid highly reactive,

noi sture-sensitive ethoxylation cataysts, and would elimnate the need to
strip water or alcohols fromthe polyol internediate prior to addition of
et hyl ene oxide. A preferred process would not require a dedicated reactor

just for EO capping. |deaSyMARY OFOTHESINVENTIONe easy to practice, and
woul d provide a way to nmake | ow unsaturation polyols with high primary
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| surprisingly found that DMC-catalyzed polyols, which cannot be directly

ethoxylated, are capped successfully by first blending them with base-containing
~ polyols, and then adding ethylene oxide to the polyol blends. T.he process of

the invention overcomes some of the key drawbacks of the recatalysis
approach to EO-capping DMC polybls. First, the invention overcomes any need
to use reactive metals or metal hydrides; the basic catalyst (usually potassium
hydroxide) used to make the second polyol catalyzes the ethoxylation. Second,
because the reactor used for ethoxylating the _polyol blends can also be used to
make the base-catalyzed polyol component of the blend, a dedicated reactor is
not needed just for EO-capping. Third, and most important, the process-of the
invention eliminateé the need to strip water or alcohols from polyol
intermediates prior to ethoxylation.

The invention provides a simple, effective way to make polyols that have

reduced unsaturation levels (as a result of their preparation in part by DMC

catalysis), and high primary hydroxyl group contents.



approach to EO cappi ng. DMC polyols. First, the invention overcones any need
to-use reactive netals or netal hydrides; the basic catalyst (usually

pot assi um hydroxi de) used to make the second pol yol catal yzes the

et hoxyl ati on. Second, because the reactor used for ethoxylating the polyol
bl ends can al so be used to nmake thesgbase-catal yzed pol yol conponent of the
bl end, a dedicated reactor is not needed just for EO capping. Third, and
nost inportant, the process of the invention elimnates the need to strip

wat er or al cohols from.pal yo i | IO t hoxyl ati on.
The invention provi degbg?é%népQ%@@ﬁb&%@ﬁkdmﬁwyol s that have
reduced unsaturation levels (as a result of their preparation in part by

DMC cat al ysi s), Thainvergionpisi arargceassdiosxpakiggoan ethylene oxide-capped
5 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The

i nventi on igolgopbpeensxylatingekbleadast 6yl NTheXddlgolCiiieRE Conieliged aby
et hoxyl ating a blend of polyols. The polyol blend conprises a first polyol
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with ethylene oxide to produce an ethylene oxide-capped polyol.
The first polyol is m_éde using a double metal cyanide (DMC)
catalyst. Generally, any known DMC catalyst can be used. Suitable
DMC catalysts are well known in the art. Catalysts and methods for
preparing them are described fully in U.S. Pat. Nos. 3,427,256,
3,427,335, 3,829,505, 4,477,589, and 5,158,922, the teachings of
which are incorporated herein by reference. Zinc hexacyanocobaltate
catalysts are preferred. Recently, highly active DMC catalysts have been
developed, as described, for example, in copending EP-A-0654302, and
these catalysts are advantageously used to rﬁake the first polyol.
The first polyol is prepared by methods commonly known in thé
art. A heterocyclic monomer (usually an epoxide) reacts with an active
hydrogen-containing initiator (typically a low molecular weight polyol) in
the presence of a DMC catalyst to produce the first polyol. Suitable |
heterocyclic monomers, active hydrogen-containing initiators, and
methods for making polyether polyols using DMC catalysts appear in U.S.
Pat. Nos. 3,829,505, 3,941,849, 4,355,188, and 4,472,560, the |

teachings of which are incorporated herein by reference.



catal yst. Generally, any known DMC catal yst can be used: Suitable DMC
catal ysts are well known in the art. Catal ysts and nethods for preparing
them are described fully in U S. Pat. Nos. 3,427,256, 3,427, 335,

3,829,505, 4,477,589, and 5,158,922, the teachings of which are

I ncorporated herein by reference. Zin6 hexacyanocobaltate catalysts are
preferred. Recently, highly active DMC catal ysts have been devel oped, as
descri bed, for exanple, in copending EP-A- 0654302, and these catalysts are

advant ageous| yha $ipst ﬁ&y@qg%ng,%@étﬁéﬂptgﬁgymﬂ tc.anpt\)%ma-géeo biiE polyol is

prepared by net hods commonly Known | eterocyclic nononer
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catalyst to produce the first polyol. Suitable _heterocyclic nononers,
active HBRRAAGeAIOhPanYiane pxide andortbylearxidet Thedfirsbpolyakpiefersbly et her
pol yol s using DMC catal ysts appear in U S. Pat. Nos. 3,829,505, 3,941, 849,
4, 355, 14&s ambrinal fyretionalitydrom Eatoh8,nmsrepretbrabity foen R2rto@. pThatfirst herein
by reference. 6 The
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first polyol generally has a number average molecular weight within the range of

about 200 to about 25,000, more preferably from about 500 to about 10,000.

The first polyol generally has a low level of unsaturétion, typically less than

abo_ut 0.04 meqg/qg, preférably less than about 0.02 meqg/g, and more preferably

less than about 0.01 meq/g.

The first polyol is blended with a second polyol. The second polyol is
prepared using a basic catalyst by methods well known to those skilled in the
art of making conventional polyether polyols. A héterocyclic monomer (usually
an epoxide) reacts with an active hydrogen-containing initiator (typically a low
mol,ecula-r weight polyol) in the presence of a bésic catalysi to produce the
second polyol. Suitable heterocyclic monomers, active hydrogen-containing
initiators, basic catalysts, and methods for_ making polyethers using basic
catalysts appear in U.S. Pat. Nos. 4,495,081, 4,687,851, 3,317,508, and
3,445,525, the teachings of which are incorporated herein by reference.
Preferably, the second polyether is prepared using an alkali metal hydroxide

(such as potassium hydroxide) as the basic catalyst.



‘has a nomnal functionality from2 to 8, nore preferably from2 to 3. The
first polyol generally has a hydroxyl nunber within the range of about 5
to about 500 ng KOH g, nore preferably from about 10 to about 100 ng
KOH g. The first polyol generally has a nunber average nol ecul ar wei ght
within the range of about 200 to abdut 25,000, nore preferably from about
500 to about 10,000. The first polyol generally has a | ow | evel of
unsaturation, typically less than about 0.04 neq/g, preferably |ess than

about 0.02 g&q? | eSSt about 0.01 neq/.g.
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(usually an epoxide) reacts with an active hydrogen-containing initiator
(t ypi calqopolymeks ofnpriopy|engroxige gnd gtbyleok)oside tared ECesapped pblyalhasi ¢
catal yst to produce the second polyol. Suitable heterocyclic nononers,

active Hifur sgeond polyal prefgrabiynhis at esminddashdtioraligl tréms2 teed maehods for
maki ng pol yethers using basic catalysts appear in U S. Pat. Nos.
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about 30 to about 500 mg KOH/g. The second polyol generally has a number

‘average molecular weight within the range of about 76 to about 8000, more
preferably from about 500 to about 6000.

The first and secont{ p.olyols are blended together by any suitable
means. Preferably, the polyols are miscible. Generally, the polyols need not
have the same or similar functionalities, hydroxyl numbers, or molecular
weights. Fof-some applications, it may be advantageous. to use a first and
second polyol that have very different characteristics. On the other hand, it is
often convenient to blend polyols having about the same hydroxyl number to
simplify the process of formulating polyurethanes.

The relative amounts of first and secoﬁd polyols in the blend can vary
within wide limits. Generally, it is preferred to use from about 10 to about 90
wt.% of the first polyol and from about 10 to about 90 wt.% of the second polyol
in the blend. More preferably, the blend contains from about 30 to about 70
wt.% of the first polyol and from about 30 to about 70 wt.% of the second

polyol.



The second polyol is any polyether polyol that can be -nade by basic -
catalysis. Preferred second pol yols are pol yoxypropyl ene polyols, random
copol yners of propyl ene oxi de and et hyl ene oxi de, and EO capped pol yol s.
The second polyol preferably has a nomnal functionality from2 to 8, nore
preferably from2 to 3. The second pelyol generally has a hydroxyl nunber
within the range of about 20 to about 1800 ng KOH g, nore preferably from
about 30 to about 500 ng KOH g. The second pol yol generally has a nunber

| : OH . t
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have very .different characteristics. On the other hand, it is often
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sinplify the process of formnulating pol yurethanes. The rel ative
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limts. Generally, it is preferred to use fromabout 10 to about 90 w.%
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in the blend. prefer contal ns to about 70
wt . % of th,; first polyol and from about 30 to about 70 wt.% of the second
pol yol . wt7. . :

In the second step of the process of the invention, the polyol blend
reacts with ethylene oxide to produce an ethylene oxidé-capped polyol. The
amount of ethylene oxide (EOQ) used to"cap the polyol depends on many

factors, including the desired oxyethylene content of the polyéther, the desired
primary hydroxyl group content, the polyol molecular weights and functionalities,
and other factors. -Generally, the émount of EO used will be within the range of
about 5 to aboui 30 wt.;’/o based on the amount of ethylene oxide-capped
polyol.

The process of the invention is used to make polyether pdlyols having a
high content of ‘primary hydroxy! groups. The proportion of primary hydroxyl
groups needed for a particular use varies. Typically, prodﬁcts having from
about 50% to about 95% primary hydroxyl groups are needed, preferably from
about 70% to about 90%. These products can be made with the process of the

invention.



When the polyols are bl ended together, sonme of the basic catalyst in the
second pol yol deactivates the DMC catalyst in the first polyol. The rest of
the basic catalyst is available for catal yzing ethoxylation of the polyol
blend. The basic catalyst, typically KOH, is present in the polyol blend
in an anount within the range of ab®ut 0.05 to about 2 wt.% which is
sufficient for the ethylene oxide capping step. A nore preferred range is
fromabout 0.1 to about 1.0 w.% : In the second step of the process

of the i nventrhalethbR@lalgh ¥8p ml @@%ﬁanﬁgéﬁgrwéa hhyehdti R eCBsierd dGirgt oduce

an et hyl ene oxi de-capped polyol~ e nmount of “et hyl éne oxide (EO wused to

cap the | yal . S I ng e desir et hyl ene
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pol yol nol ecul ar wei ghts and functionalities, . and other factors. |

Gener al Pyiderinereanenially 3¢ teomixide.wilihe teshpiquei is assentialhgthecsamsgiiuis 5 to
about 30 w. % based on the anmobunt of ethyl ene oxi de-capped polyol.
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hi gh content of primary hydroxyl groups. The proportion of primary hydroxyl
groups BgRalsE rhethct Radddceibedl forsexaniple e US PP&RING 4,859 dB8!t thdhavi ng from

about 50%to about 95% primary hydroxyl groups are needed, preferably from
' teachings of which are incorporated herein by reference. The reaction
temperature is typically within the range of about 50°C to about 220°C. After
EO addition is complete, the reaction is generally held at the same or a higher
temperature to complete the polymerization.

Following ethoxylation, the EO-capped product is typically purified to
remove catalyst residues. Any suitable means of purifying the polyol can be
used, including treatment with an ion-exchange resin, water washing, or
treatment with an adsorbent such as magnesium silicate. Suitable methods for
purifying the EO-capped polyols are described, for example, in U.S. Pat. Nos.
3,715,402, 3,823,145, 4,721,818, and 4,355,188, the teachings of which are
incorporated herein by reference.

The polyether polyols made by the process of the_ invention have a high
content of primary hydroxyl groups. This feature makes them valuable for
polyurethane applications that require a "reactive” polyol. At the same time, the
polyols have significantly lower unsaturation levels than polyols made using only

a basic catalyst. When very low unsaturations are required, the relative

proportion of DMC-catalyzed polyol in the blend is simply increased. Low



about 70%to about 90% These products can be made with the process of the
I nventi on. 9 The

et hoxyl ation step is generally perfornmed by heating the blend of first and
second polyols to the desired reaction tenperature, and addi ng et hyl ene
oxide increnentally to the mxture. Th® technique is essentially the sane
as is now practiced for capping polyols with ethylene oxide using a basic
catalyst. A suitable nmethod is described, for exanple, in US. Pat. No.

4, 355, %at&m.ont&ﬁwgmhoésmasﬁe@ﬁ%dw;ﬁ Fadc@@sftﬂrtﬁéramﬁamroﬁf er ence.

The reaction tenperature is typically w he range of about 50[err]C
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pol ymeri za Fol | owi ng et hoxyl ati on, the EO capped product is
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purifying the polyol can be wused, including treatment with an ion-exchange
resin, waterHiglsptingry,dow- unsajuration palydls averacavailabie: previsshs bvb@nési um
silicate. Suitable nethods for purifying the EO capped polyols are
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and 4,355, 188, the teachings of ich gre incorporated herein by
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i nvention have
The process of the invention surprisingly gives polyols with high primary
hydroxyl group content and low unsaturation. In addition, the process of the
invention gives haze-free products without requiring a stripping step. -

The polyols made by the process of the invention are particularly useful
for making polyurethane foams, elastomers, sealants, coatings, and adhesives.
The polyols are especially valuable for making molded polyurethane foams,
which are made at relatively cool temperatures and require a high content of
primary hydroxyl groups for adequate reactivity.

The following example merely illustrates the invention. Those skilled in
the art will recognize many variations that are within the spirit of the invention
and scope lof the claims.

EXAMPLE 1

A one-liter Parr reactor is charged with a polyoxypropylene triol (247 g)
having .a hydroxyl number of 41.5 mg KOH/g and an unsaturation of 0.008
meg/g, and which contains 25 ppm of active zinc hexacyanocobaltate catalyst.

The reactor is also charged with a crude glycerin-started polyoxypropylene triol
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content of primary hydroxyl groups. This feature nmakes them val uable for
pol yur et hane applications that require a "reactive" polyol. At the sane
time, the polyols have significantly |ower unsaturation |evels than

pol yol s made using only a basic catalyst. Wien very | ow unsaturations are
required, the relative proportion oflBDMC catal yzed ponoI in the blend is
sinply increased. Low 10~
unsat uration ponoIs such as the ones made by the process of the invention
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et hoxyl ation. Even with good stripping, the recatal ysis approach often

gi ves hazy qahywwit$%. The process of the invention surprisingly gives
polyols with high primary hydroxyl group content and | ow unsaturation. In
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until the pressure in the reactor is about 20 psig. Ethylene oxide (100 g)
is added to the reactor at a rate of 1 g/min, and the mixture is kept at
125°C for an additional hour following the EO addition. The product (491
g) is refined by passing it through an activated styrene/divinylbenzene
cation-exchange resin.
The refined. polyol has a hydroxyl number of 33 mé KOH/g, an -
unsaturation of 0.017 meq/g, an oxyethylene content of 20.5 Wt.%, and
a primary hydroxyl group content of 80%. The product is free of haze,
and remains clear for months. |
The preceding exg_mple is meant only as an illustration. The

following claims define the scope of the invention.



primary hydroxyl groups for adequate reactivity. The foll ow ng
exanpl e merety ittustrates—the invention. Those skilled in the art wll

recogni ze batd that are within the spirit of the invention and
scope. of Hmﬂlﬂiﬂlﬁwﬂﬂiﬂ - EXAVPLE 1 A
one-liter I s charged wiip a pol yoxypropylene triol (247 g) _

havi ng a hydroxyl nunber of 41.5 ng KOH g and an unsaturation of 0.008
meq/ g, and which contains 25 ppm of active zinc hexacyanocobaltate
catalyst. The reactor is also charged with a crude glycerin-started

pol yoxypr opyl ene tri ol (134 g) that is nade by KOH catal ysis,
and has a hydro nber of 41.5 ng KOH/ g, an unsaturation of 0.046
nmeq/ g, and a K nt of 0.71 w.% The polyol mxture is heated

to 1 1 7[err]C, _and propyl ene oxide (20 A is added. After 45 mn., the
tenperature is fncreAdu@cess fonmrpking an eg wlengeoxide-aappedipolyelpsaig 1
25[err]C for 90 min. Nitrogen is bled into the reactor wuntil the pressure
in the regotomess coafpriding0 psi g. Ethyl ene oxide (100 g) is added to the
reactor at a rate of 1 g/mn, and the mxture is kept at 1 25[err]C for an

200 Lol Mo oblmTBatrs: Oy it cone o i cddié e 1 ed
cyanide catalyst with a second polyol that contains a basic catalyst; and

(b) reacting the resulting polyol blend with ethylene oxide to
produce the ethylene oxide-capped polyol, optionally after first reacting
said resulting polyol blend with another alkylene oxide.

2. A process as claimed in claim 1 ch'a'.racterised in that the first
polyol is selected from polyoxypropylene polyols and random copolymers
of propylene oxide and ethylene oxide.

3. A process as claimed in claim 1 or claim 2 characterised in
that the first polyol containé a zinc hexacyanocobaltate catalyst.

4. A process'as claimed in any one of the preceding claims
charactérised in that the second polyol contains an alkali metal hydroxide
catalyst.

5. A process as claimed in claim 4 characterised in that the
second polyol contains a potassium hydroxide catalyst.

6. A process as claimed in any one of the preceding claims
characterised in that the polyol blend contains from about 10 to about 90

wt.% of the first polyol and from about 10 to about 90 wt.% of the

second polyol.
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A process as claimed in any one of the preceding claims

characterised in that the polyol blend contains from about 0.05 to about
2 wt.% of the basic catalyst.

9. A process as claimed in any one of the preéeding claims
characterised in that the amount of ethylene oxide used in step (b) is
within the range of about 5 to about 30 wt.% based on the amount of
ethylene oxide-capped polyol. |

10. A process as claimed in any one of the preceding claims

characterised in that the ethylene oxide-capped polyol has at least about

. 50% primary hydroxyl end groups.

11. A process as claimed in any one of claims 1 to 9
charactérised in that the ethylene oxide-capped polyol has at least about
70% primary hydroxyl end grbups.

12. A process as claimed in claim 1 said process comprising: |

(a)  blending a first polyol that confains an active zinc

hexacyano-cobaltate catalyst with a second polyol that
contains an alkali metal hydroxide caté_lyst; and

(b)  reacting the resulting polyol blend with ethyiene oxide to

produce the ethylene oxide-capped polyol;

wherein the first polyol is selected from the group consisting of

polyoxypropylene polyols and random copolymers of

uce the

ocess
ected



of propyl yl ene oxi de. 3. A process as clained in
clatm1 oﬁmmlm mﬁ'ﬂel’l sed in that the first polyol contains a zinc
hexacyanocbbat t at e ncasal yst ) A process as clained in any one of
t'he preceding clains characterised |n t hat the second pol yol contains an

al kali metal hydroxide catalyst. 14 5. A process as clained in claim
4 characterised in that the second polyol contains a potassium hydroxide
catal yst. 6. A pr.ocess as clained in any one of the preceding

clains characterised in bPepyleRe okde/ ahd lRtieyidne @}idé;ns from about 10 to
about 90 wt.%of the first polyol and fromabout 10 to about 90 wt. % of

the second pol rein the | polb/g' blend, ?or?t ins #PH{ 858 £18%0 bo@éﬁg@o'\ﬂt gral m6

characterised in al ns roma t'0 "apout 70
W . % of the first poI

b0l yol . 5. ¥.5%é‘§§§pfa@%?ﬁaa?tw% oyt P56 ‘et 199 Wt g of o e

char acterised in that the polyol blend contains fromabout 0.05 to about 2
. % of the basic cathg gecond polyol; 9. A process as clained in any one of
the precedi ng cl ai ns
wherein the amount of ethylene oxide used in step (b) is within the

range of about 5 to abo.ut 30 wt.% based on the amount of
ethylene oxide-capped polyot; and

wherein the ethylene oxide-capped polyol has at least about 70%
primary hydroxyl end groups.
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. characterised in that the anmount of ethylene oxide used in-step (b) is
wi thin the range of about 5 to about 30 wt.% based on the anmount of

. ethyl ene oxi de- capped pol yol . ' 10. A process as clained in any one
of the preceding clains characteris in that the ethyl ene oxi de-capped
pol yol has at | east about 50% prim hydr oxyl end groups. 11. A

" process as clained in any one of clains 1 to 9 characterised in that the
et hyl ene oxi de-capped pol yol has at |east about 70% prinmary hydroxyl end

groups. ﬁﬂocewmmnmslmume OXDECAPPED POIFOES
conpri si ng: bl ending a first polyol that contains an active

(Z:i)ﬂ'fai ns an al kal chq P%&% g@gﬂig&t&%E?ZEDSﬁ?g?BL%ggz?: nzghﬂle

resul ting polyol blend mnth et hyl ene oxide to produce the
et hyl ene oxi de-capped pol yol ; wherein the first polyol is selected

fromthe group consisting of pol yoxypr opyl ene pol yol s
and random copol ymers of  ABSTRACT OF THE DlSCLOSUgﬂE)pyI ene oxi de and
et hyl ene oxi de; wherein the polyol blend contains fromabout 10 to

8803\; | &OO}M . % A process for mlakiftehigh-gtimzey yRow-andaturativapoiNols0 to about
| ‘comprises blending a polyol made by double metal cyanide (DMC)
catalysis with a polyol made by basic catalysis, and reacting the polyol
blend with ethylene oxide to produce an ethylene oxide-capped polyol.

The process overcomes problems of the conventional recatalysis

approach to making EO-capped polyols from DMC—catalﬂ'\'/zed polyols.



t he se ' ~ wherein the amount of ethyl ene oxide used in step
(b) 'Srmmm“mﬂ""””lll i range of "about 5 to about 30 w. % based on
the ambwntcofc n s« | ethyl ene ‘oxi de-capped pol yol; and wher ei n
t he et hyl ene oxi de-capped pol ypol has at |.east about, 70%

pri mary hydroxyl end grouﬁg."pz%ﬁe oxidle and\ ethyleng.oide appel pol yol
preparabl e by the process of any one'of claims 1 to 12 .

-14- wherein the polyol blend contains from about 10 to about 90 wt.%

of the first polyol and from about 10 to about 90 wt.% of
the second polyol;

wherein the amount of ethylene oxide used in step (b) is within the
range of about 5 to about 30 wt.% based on the amount of
ethylene oxide-capped polyol; and

wherein the ethylene oxide-capped polyol has at least about 70%
primary hydroxyl end groups.

13 An ethylene ‘oxide-capped polyol preparable by the process

of any one of claims 1 to 12

-14 -



