DESCRLPTI ON CATALYST FOR ALKYLENE OXI DE RI NG OPENI NG POLYMERI ZATI ON,
METHOD FOR PRODUCI NG | T AND | TS USE TECHNI CAL FIELD 5 The
present invention relates to a catalyst for al kyl ene oxi de

ri ng- openi ng pol ynerization, a nmethod for produci ng a doubl e net al
cyani de conpl ex catalyst, a met hod for producing a pol yether polyol
obt ai nabl e by using the catal yst for &l kyl ene oxide ring-opening 10
pol ynmeri zation, a nethod for producing a pol yurethane conpound

obt ai nabl e by using said polyether poPFSCRIBTION nethod for producing a

resilient polyurethane foam and a nmet hod for_ producin ur et hane
el ast oner . CABADKSROBQAB ARKYLENE OXIQE RﬁﬂQTQﬁﬁﬁ) é&ﬁﬁikﬁﬁﬁp

resilient polyurethane f oam and a urethane elastoner by reacting
a pol yet her pol yol vWERHGH F@%c?%ﬂg eI¥EoLE- ANRt ATRi HSE ow

nmol ecul ar wei ght conpound in the presence of a foam ng agent. An

al kal i cat al ysTEGHRH 2k EEE%QSlunlhydrOX|de 20 has been known as a

catal yst for rodu0|n sai d t ol yol . f
rodusing & pol yelFes RRFSRRE yAventionsrething &l RPEaREsbuEds Lo a

. t t b d_al kal i t
Eénﬂnﬁﬁfnkﬂﬂsamf@# o ? %ﬁﬁg%%géﬂiﬁé‘fup reRegRahecn | - mec R e o

as by-product,pggluérgéa. 1248 bfe megal cyanide complex catalyst, a

method for produc1ng a polyether polyol obtainable by
using the catalyst for alkylene oxide ring-opening

10 polymerization, a method for producing a polyurethane
compound obtainable by using said polyether polyol, a
method for producing a resilient poiyurethane foam, and a
method for producing a polyurethane elastomer.

BACKGROUND ART

15 It has been known to produce a resilient polyurethane
foam and a polyurethane elastomer, by reacting a
polyvether polyol with an isocyanate group—containing low
molecular weight compound in the presence of a foaming
agent. An alkali catalyst such as potassium hydroxide

20 has been known as a catalyst for producing said polyether
polyol.

In a case of producing a pol&ether polyol by
subjecting an alkylene oxide to a ring-opening
polymerization reaction by using said alkali catalyst, a

25 monol (unsaturated monol) having unsaturated groups will
be formed as by—prodﬁct, and the amount of the

unsaturated monol will increase with the increase in the



unsaturated nonol will increase with the increase in the

2 nmol ecul ar wei ght of the pol yether polyol (decrease in hydr oxyl
nunber X). Accordingly, with a pol yether polyol havi ng a hydr oxyl
nuimber of 34, for exanple, the unsaturation is usually at a |l evel of
0.08 neg/g. 5 In a case of producing a resilient polyurethane foam
by using this pol yether polyol having a reRatively high unsat uration
- of alevel of 0.08 neq/g, problens may arise such as decrease in

har dness, decmszlsacilabareighboofidihe polyetheropalyeh i(fdeesppresiifon set,
and decrease in curing 10 property at the tinme of formng a foam

Further, in ahydeoxyl proteer ng) a peigandinslie Wltheﬂlang)ﬁ%‘Fh%? peivigla
pol yet her polyol having a relativel hi gh unsaturation, problenms may
ari se such as having @&Ydmm%ynmnggrr@ﬁgﬁﬁ; ferr e¥aBPLR, eBRgat i on and
15 failure in tack. i . On the other hand, it _has been known to use a
doubl e netnga e Hen chprewably aakagal §¥elf 8 Pi-A§- BEEAPng

pol ymeri zation reaction of an_al kyl ene oxi de (US3278457- 9%. % nmet hod
for produchPng a dokibl® FA3%l O \BFPUEC1DG BoRpFLkIPREPOLYBEEEhPRS TgaM
US3427256, US3941849, , US4472560 and. US4477589, and nmet hod f or
producing a PY GingtHais jopiwethsr (RPHYC: BalibRd ﬁeFﬁiagﬁgﬁﬁHéaéghplex

as a catalyst dﬁ%é%&%gg?gg &P g'gévé§n8§5&§§8aﬁgq/g, problems may arise

such as decréase in hardness, decrease in ball rebound,
deterioration in compression set, and decrease in curing
10 property at the time of forming a foam.

Further, in a case of producing a polyurethane
elastomer by using a polyether polyol having a relatively
high unsaturation, problems may arise such as
insufficiency in strength, decrease in elongation and

15 failure in tack.

On the other hand, it has been known to use a double
metal cyanide complex as a catalyst for ring-opening
polymerization reaction of an alkylene oxide (US3278457-
9). A method for producing a double metal cyanide

20 complex is disclosed in‘e.g. US3427256, US39418409,
US4472560 and US4477589, and a method for producing a
polyether polyol by using a double metal cyanide complex
as a catalys£ is disciosed in e.g. US4055188 and |
US4721818. |

25 Further, e.g. JP-A-3-14812 discloses that in a case

where a resilient polyurethane foam is produced by using

a polyether polyol produced by using a double metal



Us4721818. 25 Further, e.g. JP-A-3-14812 discloses that in a case
where a resilient polyurethane foamis produced by using a pol yet her
ponoI produced by using a double netal

3 cyani de conpl ex as a catal yst and having, for exanple, a

hydroxyl nunber of 34 and a | ow unsaturation of at nost 0.02 neq/ g,

t he above-nenti oned probl ens such as decrease I n hardness, decrease in
bal | rebound, deterioration in 5 conpression set, and decrease in curing
property at theyanidetcompbéxfasnangabalyatm andnheivgnuti anmt eyxabplevercone,
and further, confortableness to sit on will inprove. However, it has
been still de§mwédoxml|mwmbee bl 4 ngnd a 1pWopesaF§§atpantp@uﬁ&rmPSt
easiness in crushing. 10 Further, JP-A-4-145123 and JP-A-8-311171
disclose to 0.02smeqlyi - ﬁbeyabqveomentagnedlpgahaemérsuﬁé asubles nesss
cyani de conplex. In a case of producing a resilient pol yur et hane foam
by using the pbtyeardrepsl ydecpeasaced ball ppboyndg daterdsupitd opetla
cyani de conplex as a catalyst, 15 nolding properties of the obtalned f oam
are also 5 GompRetaien aktieBfafeGrPRASe| al 6HTREABTRBSEtYnat the
crushing. Further, the_pol yether golyol oduce usi ng sai d doubl e

metal cyanide EHRe| 0% EQTBIRgta| ﬁégnégéﬁgggaynﬁﬁeeﬂ &R ght

di stri but d d upf bl I h I
oroperties A ERRERGEL as:waac%%%%é#%%ﬁa” ooPRErBneride ERESRYeEcu ar

However, it has been still desired to improve molding
properties, particularly easiness in crushing.

10 Further, .JP-A-4-145123 and JP-A-8-311171 disclose to
use tert-butyl alcohol as a ligand for the double metal
cyanide complex. In a case of producing a resilient
polyurethane foam by using the polyether polyol produced
by using said double metal cyanide complex as a catalyst,

15 molding properties of the obtained foam are also
inadequate, particularly in view of uneasiness in
crushing. Further, the polyether polyol produced by
using said double metal cyanide complex as a catalyst,
has a spread molecular-weight distribution and a high

20 viscosity and unfavorably influences physical properties
of the obtained polyurethane elastomer if the molecular
weight per hydroxyl group exceeds about 3000.

Further, US5627120 discloses to use tripropylene
glycol monomethyl ether as a ligand for the double metal

25 cyanide complex. In a case of producing a resilient
polyvurethane foam by using the polyether polyol produced

by using said double metal cyanide complex as a catalyst,



wei ght per hydroxyl group exceeds about- 3000. Further, US5627120

di scl oses to use tripropyl ene gl ycol nononethyl ether as a |ligand for
the-double nmetal 25 cyanide conplex. In a case of producing a resilient

pol yur et hane foam by using the pol yether polyol produced by using said
doubl e nmetal cyani de conplex as a catal yst,

4 the nol ding properties of the obtaiéed foamare also | nadequat e
particularly in view of uneasiness in crushing. In recent years,

vari ous studi eghéaveldiesn prdeerbies 0f|hbeovbtaénﬁérﬁﬁﬁ@eér@faéSPeS|Ilent
pol yur et hane foam S Particularly, along wth_enlargenment of a sheet

cushi on, 1¢@¢%%%@t$np@ﬁélghlékﬁﬁs%nonaWpﬂgduﬁﬁaSaﬁeséo#ﬁlFéﬁﬁﬁéﬁg

of the shape it has been desired to ipprove performances call ed

nol di ng properti esTePCERE eﬁ%@%ssv%lw%sﬁm@les havenbggni rres £6
confortabl eness to sit on. "Easiness _in rushlng Is referred to as
"crushi ng proﬁHﬂ@?ov%hﬂeﬁ%%ﬁ¥ances ?6 %erﬁﬁéih%§§ Pﬂ ¥persheBs £828rush the
f 6am by e. % roll fr fO{ connection_of the f released frgn1the

nol d, i ePa’&’Fh%‘H% Yy fatprd c‘l"b‘é%d%%ﬁ%%?% 8 fheheghFrghion,

hi gh, cracks wll formopon the at the_t and s

i's unfavorable;n%ﬁﬁﬁﬁﬁehntﬁ%e {%ﬁﬁ ess °Ee?lp¥3%F8%rsaPGMFOEngﬁPEQOEan

easily be carrigd_out respect t resilient ur et hane
455 B8P}

f oam pr odtit et By S T¥P Ry étp%?ﬁe ReP pofyor ducRa’By & tpances
double nmetal cyanjde GOTmISY YALSE DRSS CORNENLECB3k Ness in crushing,

in addition to comfortableness to sit on. “Easiness in

10 crushing” is referred to as “crushing property” and meant
to be easiness in operation to crush the foam by e.g. a
roller for connection of the foam released from the mold,
i.e. crushing. If the closed cell ratio of the foam is
high, cracks will form on the foam at the time of

15 crushing, and such is'unfavorable, and when the closed
cell ratio is low, crushing can easily be carried out.

With respect to a resilient polyurethane foam

produced by using a polyether polyol producéd by using a
double metal cyanide complex which has conventionally

20 been proposed as a catalyst, performances of the foam are
not adequate, and particularly crushing property of the
shéet cushion is poor, such being problematic.
Accordingly, in a case of forming a sheet cushion having
a large size and a complicated shape, failure in forming

25 will frequently arise, such being problematic. Further,
physical properties of a polyurethane elastomer produced

by using the polyether polyol produced by using said



20 been proposed as a catal yst, performances of the foamare not

adequate, and particularly crushing property of the sheet cushion is

pook, such being problematic. Accordingly, in a case of formng a

sheet cushi on having a large size and a conplicated shape, failure in

formng 25 wll frequently arise, such being problematic. Further,

physi cal properties of a pol yurethane el asbonmer produced by using the

pol yet her polyol produced by using said .

5 doubl e dmtkile gyelrilccyumidexcam ey seatalyist agepoht adequate.

DI SCLOSURE OF THE | NVENTI ON The present invention has been nmade to
(PreIvatt (¢ EhetNYEWMINHE@Ns, and provides the following. 5

A catal yst for al kyl ene oxi de ring-openi ng pol ymeri zati on, which

conpri ses a doubl EhetRiressntni vention dagps heent BpYst tRaOVARECORS Lhe

organi c ligand, a conpound represented by the follow ng_fornula (1)

[ hereaft er ab%%ﬁmﬁ??ﬁ%ﬂb%ﬁé??@@ﬂﬁ%sa§m@3dﬁﬁﬂﬁﬂd?§)FhéongiﬁyFBH' 10

t her et o: Rlerr]-C err err] erg err]CH (D
wherein R15is a net rﬁﬂt%]rﬁb%‘é)gér aﬁi]%(%ﬂ‘e g‘P’g’qd‘é1 P}%%F{’p?g B et hyl ene
group or a group having a. hydragen atomin said et hyl ene grou
substituted by ¥Wﬁ?&é%2ﬂ%%p‘@ﬁh EPTRTLSES %r@ﬁﬂ?lﬁnﬂghagscg nﬂﬁﬁeger of
from1l to 3. A caialysﬁ for alkglene oxi de rimg-oaening

complex catalys aving, as an organic liganf, a compound

represented by the following formula (1) [hereafter

sometimes referred to as compound-(X)]'c00rdinated
10 thereto:

R'-C (CH;3) 2 (OR®) ,OH (1)
wherein R! is a methyl group or an ethyl group, R’ is an
ethylene group or a group having a hydrogen atom in said
ethylene group substituted by a methyl group or an ethyl

15 group, and n is an integer of from 1 to 3.

A catalyst for alkylene oxide ring—opening
polymerization, which comprises a double metal cyanide
complex having, as organic ligands, the above-mentioned
compound (X) and another compound, coordinated thereto.

20 A method for producing a double metal cyanide complex,
which comprises having an organic ligand coordinated to a
reaction product obtained by reacting a metal halide with
an alkali metal cyanometalate, in an aqueous medium,
wherein the above-mentioned compound (X) is used as the

25 organic ligand.

A method for producing a double metal cyanide cbmplex,

which comprises having organic ligands coordinated to a



pol ynmeri zation, which conprises a double netal cyanide conpl ex havi ng,

as organic |ligands, the above-nentioned conpound (X) and anot her
conpound, coordinated thereto. 20 A nmet hod for producing a double
met al cyani de conpl ex, whi ch conprises having an organic |igand
coordinated to a reaction product obtained by reacting a netal halide
W th an alkali netal cyanonetal ate, i® an aqueous nedi um wher ei n
t he above-nentioned conpound (X) is used as the 25 organic |igand.

A nethod for presctieoy produpteohbainedybyi yeacsipPer Metal Rgildide oHptt ses
having organic |igands coordinated to a ) ,

6 react i oanprbiati BetalneyapymeEadathy ANndlaPANEOUFe MEAIM, an

al kali metal cyanonetal ate, in an agueous medi um wherein the

above- ment i onedhesabBukae (MpovadmenbirBed compeypFodfd A FROFNSIget her as
the organic ligands. _5 A_nmet hod_ for produci ng a  polyether nonol,

whi ch congPrRednd precurrg BPESLBRE 8Ri 4bs PﬁgPE&Fn&¥%§nds' al kyl ene

oxi de having a carbon nunber of at |east 3, t ri ng- Qpenin

pol ymeri zatS on wi th %?FB&%h?GFoR?OQBﬁﬁBEnG pogyeﬁgeﬁnmp Ea?%?%%h t he
presence of the above-nent'oneg. 10 Eﬁtil st for alk¥]§n§{oxide

ri ng- openi ng p%??ﬂﬁ+??§t?ﬁh?ec ing alkx h8ELEEF JRSILSRY %ol yet her

|, which ' bj [ | Kyl L d i_ncl.udi
A Kyl ene oxi de*HRVFRER Lo oRa Y ERbeR GRgpn Biupes " 8F, 2t 1A A0 £ g
po'y”Er'Zat'°“r%ﬁéboSeﬂ?HShﬁQi?ﬁéQ%i%EﬁBﬁ“@ﬁth a monohydroxy compound

as an initiator in the presence of the above-mentioned

.10 catalyst for alkylene oxide ring-opening polymerization.
A method for producing a polyether monol, which
comprises subjecting alkylene oxides including an
alkylene oxide having a carbon number of at least 3, to
ring-opening polymerization with a monohydroxide compound
15 as an initiator in the presence of the above-mentioned
catalyst for alkylene oxide ring-opening polymerization,
and then subjecting ethylene oxide to ring-opening
polymerization in the presence of an alkali catalyst.
A method for producing a polyether polyol, which
20 comprises subjecting alkylene oxide including an alkylene
oxide having a carbon number of at least 3, to ring-
opening polymerization with a polvhydroxy compound having
at least 2 hydroxyl groups as an initiator in the
presence of the above-mentioned catalyst for alkylene
25 oxide ring-opening polyvmerization. |
A method for producing a polvether polvol, which

comprises subjecting alkylene oxides including an



15 as.an initiator in the presence of the above-nentioned catal yst for
al kyl ene oxi de ring-openi ng pol ynerization, and t hen subjecting

et hyl ene oxide to ring-opening pol ynmeri zation in the presence of an

al kali catal yst. A method for producing a polyether polyol, which
20 conprises subjecting al kyl ene oxide including an al kyl ene oxi de
having a carbon nunber of at least 3, to r¥ng- openi ng pol yneri zation
with a pol yhydroxy conpound havi ng at | east 2 hydroxyl groups as an
initiator in tdlkylene presdaceaving e edobenmeunbenedfcatalesstidr &bkyl ene
25 oxi de ring-opening polymerization. i A method for producing a

pol yet her pol yoing-wpening polymerizasisubyethi agralkhydnexyxraapounel udi ng
an ' 7 al kyl ene oxi de having a
carbon nunber hefviatg |atastegst t2 hydroxyhgobpeRengspanyidit2atPsnini thea

pol yhydr oxy conpound having at |east 2 hydroxil roups as an initiator
in the przrsercefof hehahaheverhenbheacdacat§svsfoforl RyK¥ABTSS oxi de
ring-opening pol ynerization, and then subjecting et hyl ene oxi,de to

ri ng- openi g pUtidRrringTepering neolymerizatanie 8Rdakhgpkarriestargst .

A nmet hod for producing a pol yuret hane conpound, _whi ch , conpr%ses
reacting the piietenre 9%199] tr bHREeaPBY LRGP BMgRLFREABR: fBntge
production nethod with a isoc¥an fe group-containing | ow nol ecul ar
wei ght conpouﬁfesence of an alkali catalyst.

A method for producing a polyurethane compound, which
comprises reacting the polyether polyol produced by the

10 above-mentioned production method with an isocyanate
group—containing.low molecular weight compound.

A method for producing a polyurethane foam, which
comprises reacting the polyether polyol produced by the
above-mentioned productibn'method with an isocyanate

15 group-containing low molecular weight compound in the
presence of a foaming agent.

A method for producing a resilient polyurethane foam,
which comprises subjecting alkylene oxides including an
alkylene oxide having a carbon number of at least 3, to

20 ring—opening polvmerization with a polyhydroxy compound
having from 2 to 8 hydroxyl groups as an initiator in the
presence of the above-mentioned catalyst for alkylene
oxide ring-opening polymerization, and then reacting a
polyether polyol having from 2 to 8 hydroxyl groups, a

25 hydroxyl number of from 5 to 38 mgKOH/g and an
oxyethylene group content of from 5 to 30 wt% and

obtained by ring-opening polymerization of ethylene oxide



A nethod for producing a pol yurethane foam which conprises reacting
t he pol yether polyol produced by the above- nenti oned production net hod
with an isocyanate 15 group-containing |ow nolecul ar wei.ght conpound in

t he presence of a foam ng agent. ' A nmet hod for producing a
resilient polyurethane foam whi ch conprises subjecting al kyl ene

oxi des including an al kyl ene oxi de ha8i ng a carbon nunber of at |east
3, to 20 ring-opening polynerization with a pol yhydroxy conpound

havi ng from 2 im théyeiresghcgrofipgnaglbhalintcaralyeti nwikh an ispeyssate of
t he above-nentioned catal yst for alkyl ene oxi de ring-openin%

pol yneri zat i orgreurtcortairntey i howanolecuparywehghtpepypprungyiing theom 2 to
8 hydroxyl groups, a 25 hydroxyl nunmber of from5 to 38 ngKOH g and an

oxyet hyl ene greiigsense cof dfLPaBERG 2genb- wt % and obt ai ned by
ri ng-openi ng pol ynerization_of ethyl epe oxide
8 in the prederitethnd fon| REPFUCHRG| §sPOLYPERLRANPSBLPERITET

group-cont ai ni ng, | ow nol ecul ar wei ght conpound in the presence qof a.

foam ng agént .Which compnises HEeasbingr dRUEFAGYANAEFy AFOURANETBRS 6fer, 5

whi ch conprises reacting an jsocyanate, grqup-termn nated , __urethane

pr epol yner obﬂ%ﬁ?ﬁk?%@l E%R?i¥@e ? F%%geg BYpB??EFﬁBF Boﬁ§5ﬁtmﬁth an

cur g agent LA e BOEveR eLEB AR pbroBY ALRE Boby BED NEr B iRe nefet

one of the molecular weight compound, with a curing agent containing

~a second polyether polyol, wherein at least one of the

10 first polyether polyol and the second polyether polyol is
the polyether polyol produced by the above-mentioned
production method.

A method for producing a polyurethane elastomer,

which comprises reacting an isocyanate group-terminated

15 urethane prepolymer obtained by reacting the polyether
polyol produced by the above-mentioned production method
with an isocyanate group-containing low molecular weight
compound, with a curing agent conﬁaining an active
hydrogen compound other than a polyether polyol as the

20 main component and containing no polyether polyol.

BEST MODE FOR CARRYING OUT THE INVENTION

The double metal cyanide complex which is the
catalyst for alkylene oxide ring-opening polymerization.
of the present invention, can be produced by having an

25 organic ligand coordinated to a reaction product obtained
by reacting a metal halide with an alkali metal

cyanometalate, in an aqueous medium.



10 first polyether polyol and the second pol yether polyol is t he

pol yet her polyol produced by the above-nenti oned producti on net hod.

A nmethod for producing a pol yurethane el astoner, whi ch conpri ses
reactlng an isocyanate group-term nated 15 urethane pr epol yner obt ai ned
by reacting the pol yether pol yol produced by the above-nentioned
producti on net hod with an isocyanate Yroup-containing | ow mol ecul ar
wei ght conpound, with a curing agent containing an active

hydr ogen conpound 2t Hdre tetrala fuot yidehare ol il ide te bomusedi 2 cBRBonent
and containing no polyether polyol. BEST MODE FOR CARRYI NG OQUT THE

| NVENTI ON presenthelniariometl by DT ekewoed| & Whe cht | keank one

catal yst for aIkerne oxi de ring-openi ng pol ynerizatjon of _the present
i nvention, camembgn Q@'ﬁﬁﬂmrkﬁ%ugrQHP %ﬁ%ﬁ&ﬁ%lmgg%ﬁdz%éBFhrnated to
a reaction product obtained reacti a netal hallge mnth n agkal
net al cy &l lal Fel(ITH rarpfa N h Mo (IV), vr), A1{rr?

9 As th tal for t tal halid b t

Cnvent i on, 5i t V& pr e33Rk tvss&ﬁﬁ FHTEbs it Er’” CRERELT. sﬁvémdp¥ Fom t he
group con5|st|ng of Zn( [1)., [l II N (] Mo( |
Mb(VI), Al (11153(T ‘{ogb‘sﬁ 1) F (awﬁ) 53?]9’ *%‘? lélr%ﬂ%?’ lv?),

Sn(ll) and F%KIA?IInPartlcularly preferred is Zn(II) or

The metal halide is used preferably as an agueous

metal halide solution. The concentration of the aqueous

10 metal halide solution is preferably at least 0.1 g/cc,
particularly preferably at least 0.5 g/cc. Further, it
is preferably at most the saturation concentration.

At the concentration region less than the above-
mentioned predetermined concentration, a double metal

15 cyanide complex héving a high crystallizability will be
obtained, and catalytic activity will decrease. Further,
if the reaction is carried out under a condition
exceeding the saturation concentration, mixture state of
the solution will be non—ﬁniform, and a double metal

20 cyanide complex having a low catalytic activity will be
obtained.

As the metal constituting the cyanometalate in the
alkali metal cyanometalate, it is preferred to use at
least one member selected from the group consisting of

25 Fe(II), Fe(III), Co(II), Co(III), Cr(II), Cr(III), Mn(II),
Mn(III), Ni(II), V(IV) and V(V). Particularly preferred

is Co(III) or Fe(III).



Fe(l1). The netal halide is used preferably as an aqueous
nmetal halide solution. The concentration of the aqueous 10 netal halide

solution is preferably at least 0.1 g/cc, particularly preferably at
| east 0.5 g/cc. Further, it is preferably at nost the saturation
concentration. At the concentration region |ess than the above-
nment i oned predeterm ned concentration, a dduble netal 15 cyanide conplex
having a high crystallizability will be obt ai ned, and cat al

activity will decrBaseallpalihmetal cyangemehelatacisonsed paefesa Ntaﬁnder
a condition exceedi ng the saturation concentration, mxture state of
the sol ution wihladeeons-akkadinmetad avapobebakatal sodotiepani Beeconpl ex
having a |ow catalytic activity will be obt ai ned. As the

net al const|tu@@@@emheaEygﬂoﬂﬁtEhﬁt@quﬁoﬂﬁealkallamﬁéﬁﬂ Frepemetalate
cyanonetal ate, it is preferred to use | east one nemper selected
fromthe groupSebwtieni kg e¥ef95ahé¥|¢; megk| Pt 5, 9EBCr | PRTESCRARFLYC, (1),
C(lll Mh( 1| I N I Particularl
prgferzed 5( %¥%f%ﬁQb1Y)aEr%?§Fl&r?)g/cg \OFuréLeé\olt f% pre era%ly

10 Th | kal i |.at d f bl
agueous aIkaI|5521%555y9néﬁegz¥gpgnE ﬁﬂ%?gﬁé§%¢i§h égﬁ%ﬁ%%ﬁ%r%PFoﬁnG?%?he

aqueous al kal i ta anonet al tion iLs preferabl t, most 0.5
g/ cc, partlcuI%r éltxon exceeglng the preg ermlnea COoncent a%lon,

the portion of the agueous metal halide solution, to
which the aqueous alkali metal cyanometalate solution is
10 dropwise added, will be partially an alkali metal
cyanometalate excessive region, and a similar effect to
the above-mentioned case where the concentration of the
metal halide is low, whereby catalytic activity will
decrease. Further, if the reaction is carried out under
15 a condition of a low concentration, catalytic activity

will decrease.

The reaction of the metal halide with the alkali
metal cyanometalate is carried out in an aqueous medium.
Said reaction is carried out preferably by mixing the

20 aqueous metal halide solution with the aqueous alkali
metal cyanometalate solution, particularly preferably by
dropwise adding the agqueous alkali metal cyanometalate
solution to the agueous metal halide solution.

The reaction temperature is preferably at least 0°C,

25 particularly preferably at least 30°C. Further, it is
preferably lower than 70°C, particularly preferably lower

than 50°C. If the reaction is carried out at a high



5 pref.erably at nobst 0.2 g/cc. Further, it is preferably at least 0.02
g/cc. If the reaction is carried out under a condition exceeding the
predet erm ned concentrati on, the portion of the aqueous netal halide
solution, to whi ch the aqueous al kali netal cyanonetal ate solution is
10 dropwi se added, will be partially an alkali netal cyanonet al ate
excessive region, and a simlar effect to1ll t he above-nenti oned case
where the concentration of the metal halide is |ow, whereby catalytic
activity will tempedetweaseegion: hardoublehmetadceyenide complex Savikeder
15 a condition of a |low concentration, catalytic activity Wi |

decr ease. a highherystellomabilifg wiidadl beasvaehgisirethe aqdflyrther,
metal cyanonetalate is carried _out in an aqueqQus nedium Sai d reaction
is carried outaprefgrabrylbganiixFag RAE coordinases therstonaMbeeedyl &9 on
with the aqueous al kal i . metal cyanonetal ate solution, particularly
preferably by catalyebpwrseigdBynyilhebgqabbadrngtkal FUREher  chnsmiPHl at e
solution to the aqueous netal  halide sol ution The reaction

on.
tenper at ur & | SCPPREERRBTS BHEIieHst tBEeFPREL1085 0L, sVRESEF Slef bl y at
| east 30[err]C, Further, |t is . referably.l ower, than 7Q[err

parti cul <[3.I’| y] pﬁi‘é‘F]@i%b‘F‘?t?gvxﬁYanlde Fﬁ’ﬁﬁigﬁ[ grl?(]l s fmfa%t.?q]’@%[&’i Aﬁ’%‘ s

carri ed out al 2 BLON. o activity witl hEEREABLYTS region. a double mtal

As the reaction product thus obtained, Zns;[Fe(CN)s]a2,
Znz [Co(CN)el2, Fe[Fe(CN)g] or Fe[CO(CN)g] may, for example,

10 be mentioned, and Zn;[Co(CN)glz i.e. zinc
hexacyanocobaltate is particularly preferred. The double
metal cyanide complex of the present invention is
preferably a double metal cyanide complex having an
organic ligand coordinated to zinc hexacyanocobaltate.

15 Then, to the above-mentioned reaction product, an
organic liéand is coordinated.. In the present invention,
as the organic ligand, a compound represented by the
following formula (1) is used:.

R'-C (CH3) 2 (OR®) ,0H (1)

20 wherein R! is a methyl group or an ethyl group, R’ is an
ethylene group or a group having a hydrogen atom in said
ethylene group substituted by a meﬁhyl group or an ethyl
group, and n is an integer of from 1 to 3.

R’ is particularly preferably a group selected from

25 an ethylene group, a propylene group, an ethylethylene
group, a 1l,2-dimethylethylene group and a 1,1-

dimethylethylene group.



a high crystallizability will be synthesized, and further, an organic
| i gand can not coordi nate thereto, whereby no catalytic activity wll
be obtained. Further, at a low 5 tenperature region, the reaction for

synt hesis of the doubl e nmetal cyanide conplex will be inadequate, and
catalytic activity will decrease. As the reaction product thus
obt ai ned, Zn3 [Fe(CN)[err]][err], Zntm?r][Cb(CN)[err]][err]
Fe[Fe(C»D[err]] or Fe[COCN)[err]] may, for exa 10 _ be nentloned and
Zn[ err] [ Co( CN) [ er r3g [he |compound nEX) sp%xﬁwngézobaﬁt Gpdlpwipgrticul arly
preferred. The double metal cyani de conpl ex of the present invention
IS prefermmgown@%u®I@ peeberE9dni de conpl ex having an organi c

| i gand coordi nated to zinc hexacyanocobaltate. 15 Then, to the

above- nenti oned reBetd oPA$R ode¥e Anis 1: organic ligand is coordi nated. In

the present invention, as the organic lig a. conpound repres nt.ed
by the fol | oviFy Feneelyeal menezeert- but.vg ethernﬁavmg i

CH H (1 20 wh |
O oup. or ol TR BT 4 (SR xR wnclyr SIS LR Rvi ng

SRR LR CERRLATEL PRSI ik
pr opyl éhéug?élérg@é%%%ﬁéﬁ?ﬁe%%ﬁﬁ o et 18R SvP R choterRErERe b ou
and a 1, 1- buty letﬁgvfns grﬁgghyl group as R! and an

ethylethylene group (1,2-butylene group) as R,

10 isobutylene glycol mono-tert-butyl ether having a methyl
group as R! and a 1,1-dimethylethylene group (isobutylene
group as R?, ethylene glycol mono-tert-pentyl ether
having an ethyl group as R! and an ethylene group as RY,
propylene glycol mono-tert-pentyl ether having an ethyl

15 group as R' and a propylene group as R°, 1,2-butylene
glycol mono-tert-pentyl ether having an ethyl group as R!
and an ethylethylene group as R%, and isobutylene glycol
mono-tert-pentyl ether having an ethyl group as R! and a
1,1-dimethylethylene group as R°.

20 Particularly preferred are ethylene glycol mono-tert-
butyl ether, propylene glycol mono-tert-butyl ether,
ethylene glycol mono-tert-pentyl ether and propylene
glycol mono-tert-pentyl ether.

In a case where n is 2:

25 Diethylene glycol mono-tert-butyl ether having a

methyl group as R' and an ethylene group as R,

dipropylene. glycol mono-tert-butyl ether having a methyl



12 . As the conmpound (X), specifically the foll ow ng conpounds
are preferred. In a case where n is 1: Et hyl ene gl yco
mono-tert-butyl ether having a methyl 5 group as Rl and an ethylene group
as R, propyl ene glycol ~ nono-tert-butyl ether having a nethyl group as
R1 and a propyl ene group as Rlerr], 1,2-butylene glycol nono-tert-
butyl ether having a nethyl group as Rl arld® an et hyl et hyl ene group

(1, 2-butylene group) as R err], 10 isobutylene glyqpl mono-tert-butyl

et her havi ng ammithyds R' angr euprepydens joroub as R-didisth@-&uspmlane group
(1 sobutyl ene group as R, ethylene glycol nono-tert-pentyl ether,

havi ng an et hydlygoupmero Ffer bl amt]é@hyh@ﬁéngr@uﬁﬁe‘ébY%[ grppp as R
propyl ene glycol nono-tert-pentyl ether having an ethyl 15 group as Rl and
a propyl ene grasub an fhwigthyleng gyownpeas R, dlikwpbypntererdlyent yvi

et her having an ethyl group as R[err}g% ) and an et hyl ethyl eng group as
Rlerr], and i Sesmayiere bl ether hanbogedtngehyy| 9EPHRr 2Rali iPArP et hyl
group as Rl and a _, 1, 1-di net hyl et hyl ene ggoup, as Fierr]. 20

Parti cul ar By ﬁr'éf‘éi#%ﬂb)f%egﬂm%%egﬁq"}]@o?sngrro-‘fje?tchy ene glysel JreReT

Tonot o1t - penSAT G BHoByFERE a1 GFY¥SI SRONG. P8 & (R, et her
02,5358 WS 92 0r B onyhs SR By PRG0S0 e B Mot e
di propyl ene glé’tclgelr q’Pat]\%:ﬁge ré.l'_l bé%ﬂ}lzl eélhg{lp hg¥i RO dhd'®d r‘B/JLopylene group
as R%, di-1,2-butylene glycol mono-tert-pentyl ether
10 having an ethyl group as R! and an ethylethylene group as
R%, and diisobutylene glycol mono-tert-pentyl ether
having an ethyl group as R! and a 1,1-dimethylethylene
group as RO.
Particularly preferred are diethylene glycol mono-
15 tert-butyl ether and diethylene glycol mono-tert-pentyl
ether.
In a case where n is 3:
Triethylene glycol mono-tert-butyl ether having a
methyl group as R! and an ethylene group as R?,
20 tripropylene glycol mono-tert-butyl ether having a methyl
group as R! and a propylene group as R?, tri-1,2-butylene
glycol mono-tert-butyl ether having a methyl group as R!
and an ethylethylene group as R°, triisobutylene glycol
mono-tert-butyl ether having a methyl group as R! and a
25 1,1—dimethylethylehe group as R’, triethylene glycol
mono-tert-pentyl ether having an ethyl group as R! and an

ethylene group as R?, tripropylene glycol mono-tert-



13 . group as Rerr] and a propylene group as Rerr], di-1,2-butyl ene
gl ycol pono-tert-butyl ether having a nethyl group as and an

et hyl ethyl ene group as Rlerr], diisobutylene glycol nono-tert-butyl
et her having a nethyl group as R1 and a 5 1, 1-dinethylethylene group as
Rlerr], diethylene glycol nono- tert-pentyl ether having an ethyl
group as Rl and an et hyl ene group as Hlerr], dipropylene glyco
nono-tert-pentyl ether having an ethyl group as Rl and a propyl ene
gr oup as ey}, ether, havingl aneeghydobreupoaseRt - ppdt § PEODFLENE0
havi ng an et hyl group as, RL and an et hyl et hyl ene group as Rlerr], and
di i sobutyl ene @I?@BIaﬁnﬂcrtﬁﬁl*%xﬁngut¥%¢n¢ leCO aW@ﬂg Eﬁréth§ntgloup as
Rl and a 1, 1-di net hyl et hyl ene group R&_ Particularly
preferred are %Fb@ﬁyh@ﬁéngl?@oﬁthﬁhogromB fe b@@?la%tﬁéhybﬁﬁhmléﬂﬁylene
gl ycol nono-tert-penty In case where nis 3:

Tri et hyl ene g|%%ulpn@ﬁoRt,eratn%Lﬁmlﬁmw%%w r@lrécol moRar kertgPenpYas R1
and an et hyl ene group as err] 20 tri propyl | ycol nono-tert-butyl
et her havi Ry aeﬁg§ﬁyhav1ng @?OGE ¥$ KAOYRJ2E ?0%9$eﬁe gtoup as Rlerr],

tri-1,2-butyl epge nono-tert-bugyl ether having a nethyl group as
and an et hyl et%f %ﬁ%ybgﬁﬁﬁfﬁgeﬁ?ﬁ?PP a1 R sobut yl ene gl ycol

nono-tert-butyl et FaV|
=5

o1 et o et hy ! eneigt sepl de B Br prerf bR RrE! reShyaaRe 813501 mono-
mono-tert - pentyl, etier haying, an, gt byk 0h9YRaS SRLLH B8 Mrt pentyl

ether.

10 As the compound (X), a compound wherein n is 1 is
particularly preferred, and a compound wherein R! is a
methyl group is particularly preferred. Further, as the
compound (X), two or more compounds.may be used together.

In a case where the compound (X) and another

15 compound are used together as the organic ligand, the
compound to be used together is preferably 6ne or more
compounds selected from the group consisting of tert-
butyl alcohol, n-butyl alcohol, isobutyl alcohol, tert-
pentyl alcohol, isopentyl alcohol, N,N-dimethylacetamide,

20 glyme (ethylene glycol dimethyl ether), diglyme
(diethylene glycol dimethyl ether), triglyme (triethylene
glycol dimethyl ether), isopropyl alcohol and dioxane.
The dioxane may be 1,4-dioxane or 1,3-dioxane, and 1,4-
dioxane is preferred. As the compound to be used

25 together, particularly preferred is tert-butyl alcohol,
tert-pentyl alcohol or glyme. Most preferred is tert-

butyl alcohol



ethyl ene group as R err], tripropylene glycol nono-tert-

14 . pentyl ether having an ethyl group as R err] and a propyl ene

group as R, tri-1,2-butylene glycol nono-tert-pentyl et her having an
ethyl group as Rl and an et hyl et hyl ene group as Rerr], and
triisobutylene glycol nono-tert-pentyl 5 ether having an ethyl group as
Rlerr] and a 1, 1- “di met hyl et hyl ene gd6up as R err].

Particularly preferred are triethylene glycol nono- tert-butyl ether
and triethyl ene gl yioolthemresent gengrition, thécdoublle metal gganhde
conpound (X), a conpound wherein nis 1 is particularly preferred, and
a compound whemgipl ekl jis producedmmygfiexplolp BB E‘ﬂd?lﬁ?‘é"tﬂ%gléh%ré?é??éﬁn
Further, as the conmpound (X), two or nore compounds, may be used

t oget her . product] ktained e rreatelndnguuitetad habidaovkeRr ths

conpound are used together as the organic |ligand, the conpound to be

used toget her adlkadrematash yoxanonptakate, to G uHYseRel Bt2ddfrom t he

group consist[ng of tert- but y] alcohol,,n-ﬁﬁi%$ alcghol,lisobu% L

al cohol , t Brt-organigekigand| o Imixed 3Ll pds ot at least i

B T

L 4 di txane or 1, 330 e asph withe LR iomanna [E SpReBREAT e°

conpound to b%ﬂﬁ%ﬁér compound together as the organic ligands, it is
preferred to subject the reaction product obtained by

10 reacting the metal halide with the alkali metal
cyanometalate, to aging in the mixed ligands with a
weight ratio of the compound (X) to said ariother compound
of from 1/99 to 99/1.

As the method of aging, a method to dropwise add one

15 type of organic ligand or a mixed organic ligands of at
least two kinds, to a solution containing the above-
mentioned reaction product, followed by stirring, may,
for example, be mentioned. The aging temperature is
preferably at least the reaction temperature,

20 particularly preferably at least 30°C, and preferably
lower than 125°C, particularly preferably at most 80°C.
The aging time is preferably at least 15 minutes.
Although the upper bound of the aging time is not
particularly limited, it is industrially preferred to

25 1limit the upper bound to a level of from 2 to 3 hours.

By subjecting the slurry obtained by the above-

mentioned aging to filtration, a cake containing the



25 taqgether, particularly preferred is tert-butyl alcohol,

tert-pentyl al cohol or glyne. Mdst preferred is tert- butyl al cohol

15 . In the present invention, the double netal cyanide

conplex i s produced preferably by subjectlng the reaction pr oduct
obtained by reacting the netal halide with the al kali met al
cyanonetal ate, to aging in one kind of 5I1&rganic ligand or a m xed organic
| i gands of at |east two Ki nds anong t he above-nenti oned organjc

| i gands. double rme bl ceyanbie usprglenewidhpbanabtringdd skrgther,

anot her conpound together as the organic¢c ligands, it is preferred to
subj ect the reagtthe preauteaebrasneditbys EGef?€§€§|ﬁ8 pAd ﬁ€t§91QMQQK§
with the alkali netal cyanonetal ate, to aging in,the m xed |igands
with a wed gRempaEne %?1?ﬁ59@0ﬁ5%n8h€x¥r9893SPHSéﬁSfLHSr ofo d

of from1/99 to 99/1. t he nmet ho , nmet hod .to
dropwi se add oFae QBgaFyﬁelbgaB@géﬂlhelPﬁﬁad%8 ﬁ%ifgatgﬁé&ﬁlénplﬁéhds of
at | east two kinds, to_a solution coptainin i oned
reaction prdu%?gaﬁb?l5%@@“@y°§??¥rFﬁ n ﬁgﬁ orgaglFoilg?Qﬁng bﬁeuSég

rentoned. Thesad B! STRBESLLS 1S waeyRos! CEATh Gt boraobig el on
lover than 1250efr] G s BA" (hS4hehhYoBEELEEBRYY AalBShabRLSL bferation
may be repeated several times. Unless the organic ligand .
used for washing has a particularly high coordination
10 power as compared with the organic ligand already
coordinated to the catalyst, part or all the organic
ligand already coordinated is seldom substituted by the
organic ligand used for washing.
The obtained cake containing the double metal
15 cyanide complex is dried to obtain the double metal
cyanide complex. Drying is carried out by e.g. a drying
method by heating, a drying method under vacuum, or a
method of mixing with a hardly wvolatile liguid and then
removing water content and the volatile organic ligand.
20 The drying is carried out at a temperature of preferably
from 0 to 150°C, particularly preferably at most 90°C.
This is to prevent volatilization of the entire
coordinated organic solvent and water.
The present invention provides a catalyst for
25 alkylene oxide ring-opening polymerization, which
comprises the double metal cyanide complex produced by

the above-mentioned method.



The aging time is preferably at |east 15 m nutes. Al t hough t he upper

bound of the aging tine is not particularly limted, it is

i ndustrially preferred to 25 |imt the upper bound to a |level of from?2
to 3 hours. By subjecting the slurry obtained by the above-
mentioned aging to filtration, a cake containing the

16 doubl e netal cyanide conplex will 1Io& obtai ned. Further, as the
case requires, it is preferred to add to said cake a conpound sel ected

fromthe group consTke|pEesentairyention fustbeganrevidgsna methedufed f or
the synthesis and_an, 5 organic ligand other than the organic ligand to be
used f or RFRAUGHI%R| ROLYeBReTaBANAY, OF oR| DAdMebherupPPRyol, which
filtration (washi ng, operatjon). Said washing operation .may be repeated
several tines.CURRSICT HESHRYaFREd| Fbplyst fogsadkydenpaskidg wisox
particularly h&gh coordipatiopn 10 power as conpared with the organic _

| i gand al r eadyPPeRING R HHST £E2 FHOR heOTRF 2F ¥R¢, thar flogblgl metpd or gani c

| i gand al r eady coon?inate I s sel dom substituted by the organi c |igand

used for wadshiRFice COMPleXRra@Iee ctie %Bﬂ’t’ér’f‘lgﬁljif’ﬁédda‘@ﬁh@drret al
15 cyani de co |¢¥1i5 ried tqeo taineﬁhf double,gggal yani de
conpl ex. Drying 1§ YarttePotreRy HHgenG o yPhgvaes ?re’[“ﬁEHoéyfﬁéatl ng, a
e Y09 e A AW Bt nofiEl Bl LB ML 8 et
organi ¢ ligandjyxyiene oxides including an alkylene oxide having a
carbon number of at least 3, to ring-opening
10 polymerization with a monochydroxy compound as an
initiator in the presence of the above-mentioned catalyst
for alkylene oxide ring-opening polymerization of the
present invention; and a method for producing a polyether
polyol, which comprises subjecting alkylene oxides
15 including an alkylene oxide having a carbon number of at
least 3, to ring-opening polymerization with a
polyhydroxy compound having at least 2 hydroxyl groups as
an initiator in the presence of the above-mentioned
catalyst for alkylene oxide ring-opening polymerization
20 of the present invention.
The alkylene oxides include an alkylene oxide having
a carbon number of at least 3. As the alkylene oxide
having a carbon number of at least 3, propylene oxide,
1,2-butylene oxide, 2,3-butylene oxide or epichlorohydrin
25 may, for example, be mentioned. Two or more of these may

be used together, and in such a case, they may be mixed

with each other for reaction, or they may be successively



20 The drying is carried out at a tenperature of preferably
150[err]C, particularly preferably at nost 90[err]C. T
prevent volatilization of the entire ~coordi nated organ

fromO to
hisis to
ic solvent and

wat er. - The present invention provides a catalyst for 25 al kyl ene

oxi de ring-openi ng pol ynmerization, which conprises the
cyani de conpl ex produced by t he abovet8renti oned net hod.

doubl e net al

17 The present invention further provides a nethod for

produci ng a posyleleetredobol reackipnlyet her pol yol, mhlch

conpri ses

using said catal yst for al kyl-ene oxide ring- peni ng pol yneri zation

conprising the doubTe Heearasesofyufing ébﬁppé%aéyéﬁuééé By
above- nent i oned. mnet hod. Nanmel y, the present invention

ne oxide
provi des a

net hod for ripgodeen Had aPpbyyerhaatipRoPL \‘Rﬁ?cﬁr@é‘ﬁﬁl"—l 48y %0t i ng

al kyl ene oxi des |nclud|ng an al ky] ene_oxi de havi ng C

ar bon nunmber of

at least 3, tdk Y%F%%eﬂ¥h@e 28 BPyﬁ%kY%ﬁP?oﬁx%ﬁFhhévﬁﬁﬁbﬁyﬂ?6¥§”bonpound

as an initiaqtor in resence_of the above- nentloned
for al kyl efe d%F%@e¥iﬂ5 %%gﬂﬁ BaFgh¥r pedergRes: repstion,

i nvention; and a_nethod for

epgséﬁ:%/St

whi ch

h
conpri ses subﬂﬁ%@?ﬂ%oafﬁﬁ?ﬁﬁg ggg@gglggp%ﬁﬁﬁhﬁgaalﬁﬁlggﬁyégﬁgeb;Fﬁglﬁ%v|ng
b nmb f_.at | t h
ol yhydr oxy oGSt RaTFHE 5L OF cabt 192y ar oy LaraapYagaas € Lo’ b lchl ©

reaction system.

Particularly preférred alkylene oxide is propylene

10 oxide or a combination of propylene oxide with ethylene

oxide.

Further, as mentioned hereinafter, in the case of

producing a resilient polyurethane foam by using the

polyether polyol of the present invention, the polyether

15 polyol preferably has oxyethylene groups at the terminals,

and the content of said terminal oxyethylene

particularly preferably from 5 to 30 wt%.

group is

The polyether monol or the polyether polyol having

oxyethylene groups at the terminals can be produced by

20 subjecting alkylene oxides including an alkylene oxide

having a carbon number of at least 3, to ring-opening

polymerization with an initiator by using the above-

mentioned catalyst for alkylene oxide ring-opening

polymerization of the present invention, and

then

25 subjecting ethylene oxide to reaction by using an alkali

catalyst.

Namely, the present invention provides a method for



an initiator in the presence of the above-nentioned catal yst for
al kyl ene oxi de ring-opening polynerization 20 of the present invention.
The al kyl ene oxi des include an al kyl ene oxi de havi ng a carbon number
of at least 3. As the al kyl ene oxide havi ng a carbon nunber of at
| east 3, propyl ene oxide, 1, 2- butyl ene oxide, 2,3-butylene oxide or
epi chl orohydrin 25 may, for exanple, be rntioned. Two or nore of these
may be used together, and in such a case, they may be mxed | W th
each ot her forPrashidingh a @otyreihemymorolycelighyepyprises subjecting
18 subj ected to reaction., . In the_case of _using,the catalyst
for alkylene c¥ikiglene oxidge ol wiing §herisuleBh BXifRehpVeBENA
i nventi on, et hyl ene oxi de as the al kyl ene ¢xide haying a carbon 5
nunber of 2 alGHEPhHmPendek Rlesleaskt? ontOahd"PrOREHINI  under go
reaction by mxing with an al kyl ene oxi de havi ng a_carbon nunber of at
| east 3 fol | ORI WRPLRATIGH Whth R monohydnexy ofoupepat, as an
Particularly preferred al kyl.ene oxide is propylene 10 oxi.de ar a
conbi nat | of of FHGRAT R RR RETFERER, PEnBhe aboggrfgntioned cdtapyspye,
as nentioned q%{ei gagr I n tgg Egge_of . rﬁduc}nga?.r%silign%hen
pol yur et hane f éh%%% ?qﬁ Thes o??%?ﬁ%g %8 ¥3? b i prgg n
I nventi on, tr“%d%%é@%iﬁa ethylene oxide to ring-opening polymerization
in the presence of an alkali catalyst; and a method for
producing a polyether polyol, which comprises subjecting
10 alkylene oxides including an alkylene oxide having a
carbon number of at least 3, to ring-opening
polymerization with a polvhydroxy compound having at
least 2 hydroxyl groups as an initiator in the presence
of the above-mentioned catalyst for alkylene oxide ring-
15 opening polymerization, and then subjecting ethylene
oxide to ring-opening polymerization in the presence of
an alkali catalyst.
As the alkali catalyst, an alkali metal such as
sodium or potassium, an alkali metal hydroxide such as
20 sodium hydroxide or potassium hydroxide, or an alkali
metal alkoxide such as sodium alkoxide or potassium
alkoxide, may, for example, be mentioned.
As specific examples of the monohydroxy compound and
the polvhydroxy compound having at léast 2 hydroxyl
25 groups to be used as the initiator, the following are

mentioned. However, such compounds are not limited

thereto.



15 polyol preferably has oxyethyl ene groups at the term nals, and the
content. of said term nal oxyethylene group is particularly preferably
from5 to 30 wt % The pol yet her nmonol or the polyether polyo
havi ng oxyet hyl ene groups at the term nals can be produced by 20
subj ecting al kyl ene oxi des including an al kyl ene oxi de havi ng a carbon
nunber of at least 3, to ring-opening 2@ol ynerization with an initiator
by using the above- ment i oned catalxst for al kyl ene oxi de ring-opening
pol yneri zati on of tMetharebntisopeppybnalanbolhen-brsysubjleohiodg @thyl ene
oxide to reaction by using an al kal i catal yst. Nanely, the
present inventéhyprevages, alnechadecanol, allyl alcohol, oleyl alcohol,
19 produci ng a pol yether nonol, which conprises subjecting
al kyl ene oxi desthyitengi Gifvanl al RieeheleredglnaoilngPyorylengapBysodunber of
at least 3, to ring-oEening pol ynmeri zation wth_a_nonohydroxy conpound
as an 5 initigtR¥OPYILeRR Pr¥sehcedbycenel abbvalrERYlohRECRPATEl Y St for
al kyl ene oxi de ri ng-openin ﬁ0| perization, and,then subj ecti ng
et hyl ene oxi dPFREFERYERPERP R %bg§¥%?F?éti6ﬂrb1t°1PndﬁﬁérﬁﬁéseW€€h§ﬂ an
al kali catalyst; and,a nethod for _, roduci ng, a pol yether polyol,, which
conpri ses subj%%??ﬂ@lgﬁo AWkyPRRe Bk?BB%n? cﬁudghﬁngﬂ'a R?Fgﬁgoé &%havi ng
a carbon nunber of_at.|east_ 3., to.rjng-apeni,n I rizatiqn
with a pol yhyd‘F%JX?/t m%%tﬂhnﬁa%ﬂgt}a? llice. OBourq:heqr, an gfkyf‘eBne oxide
addition product of such an initiator may also be used as
the initiator. Further, an alkylene oxide addition
10 product of a polyamine such as a monoamine or a diamine
may be used. As mentioned hereinafter, in the case of
producing a resilient polyurethane foam, it is preferred
to use a polyhydroxy compound having from 2 to 8 hydroxyl
groups. |
15 The polyether monol or the polyether polyol can be
produced by adding the catalyst for alkylene oxide ring-
opening polyvmerization of the present invention to the
hydroxy compound as the initiator, and gradually adding
the alkylene oxide thereto to carry out the reaction.
20 The amount of said catalyst is not.particularly limited,
and suitably at a level of from 1 to 5000 ppm, more
preferably from 100 to 2000 ppm, based on the hydroxy
compound to be used. The reaction temperature is
preferably from 30 to 180°C, more preferably from 90 to
25 130°C. As the introduction of said catalyst to the

reaction system, it may be initially introduced all at

once, or it may be successively introduced in



| east ;2 hydroxyl groups as an initiator in the presence of the
above-nentioned catal yst for al kyl ene oxide ring- 15 opening

pol-yneri zation, and then subjecting ethyl ene oxi de to ring-opening

pol yneri zation in the presence of an al kali catal yst. As the
al kali catalyst, an alkali netal such as sodi um or potassium an

al kali netal hydroxide such as 20 sodi um2iydroxi de or potassi um hydroxi de,
or an al kali met al al koxi de such as sodi um al koxi de or potassi um

al koxi de, nmay,instrakkeepte, Fhempnlyetdier polyol afyer stheicomplabhphes of
t he nmonohydr oxy conpound and t he pol yhydroxy conpound havin% at | east
2 hydroxyl 25fridupsreacbionsealy deethreedndiraebty. t ABdf BYEéREARLYr &he
menti oned. However, such conpounds are not limted t her et o.

20 Matrbvst 1sopempyedal cohol, n-butyl al cohol, 2-

et hyl hexanol , 1-octadecanol, allyl alcohol, olegl al cohol et hyl ene
glycol, di et hyl ene Brgdavdroxpbyhwneey| 9Eofhe obtagngdopolyrshgrymgnol

gl ycerol, trimethyl ol propane, 5 pentaerythritol, 9ig5 cerol_, sorpbitol,
dextrose, MetgF Polyeyner RPHROL si2 Bk, PRF EhREHBF LY éﬂéﬁ@@/ and the

di et hanol am ne, tri et hanol am ne_an he_l i ke urther, al kyl ene

oxi de add?Y@EﬂF%*dﬂ%%?er1§u€ﬁegﬁrdhi¥ingW ﬁag°a55 mggggégd as

e L tiator Fur e oo akul <he o dea Bl baf o el SOHE) Bhelines
by the above-mentioned method, may be used for e.g. a
surface active agent and a lubricant. Further, the

10 polyether polyél obtained by the above-mentioned method
may be used as a starting material for a polyurethane.

The present invention provides a method for.
producing a polyurethane compound, which comprises
reacting a polyether polyol obtained by the above-

15 mentioned method with an isocyanate group-containing low
molecular weight compound.

More preferred is a method for producing a
polyurethane foam, which comprises reacting the polyether
polyol obtained by the above-mentioned production method

20 with an isocyanate group-containing low molecular weight
compound in the presence of a foaming agent. As the
polyurethane foam, a resilient polyurethane foam is
particularly preferred.

To obtain a resilient pblyurethane foam, it is

25 preferred to use a polyether polyél obtained by the

above-mentioned production method and satisfying the

following conditions (a) to (c).



may be used. As nentioned hereinafter, in the case of produci ng a
resilient polyurethane foam it is preferred to use a pol yhydr oxy
conmpound having from2 to 8 hydroxyl groups. 15 The pol yet her
nonol or the polyether polyol can be produced by addi ng the catal yst
for al kyl ene oxi de ring- openi ng pol ynerization of the present

I nvention to the hydr oxy conpound as 2Zhe initiator, and gradually

addi ng t he al kyl ene oxide thereto to carry out the reaction. 20 The
amount of said cat alastThe matbearof covdroyyli groen, is fromnd $¢i BablPlat a
| evel of from1l to 5000 ppm nore preferably from 100 to 2000 ppm
based on the hylue dxydroxyl cowpbendis ofbemuBetio 3ﬁemg§931g@napénﬁ§ﬂaﬁﬁﬁé i s
preferably from30 to 180[err]C, nore preferably from90 to 25 130[err]C
As the introduwexyerhyiereigreapat9stend ifefrom 5 fac8loWtdystem it nay be

initially introduced all at once, or it may be successively introduced
i n Namely, the present invenpion proyﬁ§p§|gngﬁgépdTm9r

pol yet her pol yol after the con?[etion of the _reaction ggy be ysed
directly, and prefechnyyatresilientpalyyreriapemboen, which compyises

hydr oxyl nunber of the obtaj ned pol yether nopol., 5 or t her palyol is
not particular$9b1¢%#%%@,a%hﬁl?ﬂé °¥1éeﬁyapﬁiyﬁlﬁ§nﬁgrgggngQFéF%B from5

ggt;?nggKC*Vg'having a'ca; gnngMgégegfnggoaeggg Eﬁet%°E¥%5U%5é§¥E§

polymerization with a pblyhydfoxy compound having from 2
to 8 hydroxyl groups as an initiator in the presence of
10 the above-mentioned catalyst for alkylene oxide ring-
opening polymerization, and then reacting a polyether
polyol having from 2 to 8 hydroxyl groups, a hydroxyl
number of from 5 to 38 mgKOH/g and an oxyethylene group
content of from 5 to 30 wt% and obtained by ring-opening
15 polymerization of ethylene oxide in the presence of an
alkali catalyst, with an isocyanate group-containing low
molecular weight compound in the presence of a foaming
agent.
The polyether polyol produced by using the catalyst
20 for alkylene oxide ring-opening polymerization of the
present invention, has an unsaturation of from 0.005 to
0.02 meq/g with a hydroxyl number of 34, for example.
When a resilient polyurethane foam is produced by using
this polyether polyol, the above-mentioned problems such
25 as decrease inlhardness, decrease in ball rebound,
deterioration in compression set, and decrease in curing

property at the time of forming a foam, will be minimized,



by the above-nentioned nethod, may be used for e.g. a surface active
agent and a lubricant. Further, the 10 polyether polyol obtained by the
above- nmenti oned net hod may be used as a starting material for a

pol yur et hane. The present invention provides a nethod for
produci ng a pol yuret hane conpound, which conprises reacting a

pol yet her pol yol obtained by the above- 23 nentioned nethod with an

i socyanat e group-containing | ow nol ecul ar wei ght conpound. .
Mor e pref err ecinds panteidwafly theducistyirg propeotyuett Aasbeebafiisipeh
conprises reacting the pol yether pol yol obtained by the ]

above- ment i oned 1gr crhgnti fircandt o doe 2excel tentan iAmoiai®l yr otipHigi ni ng
| ow nol ecul ar wei ght conpound in the presence of a foam ng agent. As
t he pol yuridilhaes floarke £aesied out peysir 82 haneaseaffi groducing a
particularly preferred. . To obtain a resilient polyurethane foam
it is 25 prefdgatd qushisn haoinethetapoe ydlzeptfnadcpppipgated shape.

above- nenti oned production nethod and_satjsfying the followﬁng
conditions5(a) to (¥e above-mentioned polyether polyol can be use

(a) The nunber of hydroxyl_ group_js from2 to 8 b) t he hydroxyl
nunber is froMi3a FBP R - &rPee§et %Ofyethé§y%?¥1¥1>énEOBF%&BlB\ént ent
is from5 to 30 wmt % |y, the present invention provides a
method for 5 PrIRIBGEr RRATFHEHES pol yur et hane foam which conpri ses

The polymer-dispersed polyether polyol is a
dispersion of fine polymer particles stably dispersed in
10 polyoxyalkylene polyol matrix. '‘As the polymer, an
addition polymerization type polymer or a condensation
polymerization type polymer may be mentioned.
The fine polymer particles in the polymer-dispersed
polyol comprises an addition polymerization type polymer
15 such as a homopolymer or a copolymer of acrylonitrile,
| styrene, methacrylate, acrylate or another vinyl monomer,
or a condensation polymerization type polymer such as
polvester, polyurea, polyurethane dr melamine resin. Due
to presence of the fine polymer particles, the hydroxyl
20 number of the'entire polymer-dispersed polyol is usually
low as compared with the hydroxyl number of the polyol as
matrix. |
The content of the fine polymer particles in the
polyol is usually preferably at most 50 wt%. It is not
25 particularly necessary that the amoﬁnt of the fine
polymer particles is high, and there will be no problem

except in view of economical feasibility even if it is



subj ecting al kyl ene oxi des including an al kyl ene oxi de havi ng a carbon
nunber of at least 3, to ring-opening pol yneri zation with a
pol-yhydroxy conpound having from 2 to 8 hydroxyl groups as an
initiator in the presence of 10 the above-nentioned catal yst for al kyl ene
oxi de ring- openi ng pol ynerization, and then reacting a pol yether

pol yol having from2 to 8 hydroxyl groups,24&a hydroxyl nunber of fromb5
to 38 ngKOH g and an oxyet hyl ene group content of from5 to 30 wt % and
obt ai ned by ritap dpegh ng Tt15 panahanadsly ofrem ety Ehavoki He PaNY he
presence of an al kali catalyst, with an isocyanate group-containing

| ow nol ec@Ages weifgirhausip il nuesancorebde Bine PoORYHAY agent .
The pol yet her pol yol_ produced by using, the catalyst K6 20 for al kyl ene qxide
ri ng- openi ng pAstErloatinntee Pabvol "isppakeREsSpRidAL okhenREegpNCe 18
unsaturation of _from0.005 to 0. 02 rreq/gﬁwith a hydr.ox of 34,

) ! . | nunber
for exanple. e¢ffedfipkye Lo ekiPYeYe BRYSiFetn QPFSEHF?s°5r5§GC§9aHySH§ g

this polyether palyol, the aboye-pentioned problens such 25 as decrease in
har dness, GecrEFadPTIness | OF ebblintowW: deterioration in conpression set,

and decrease in curfag., ., ~PLOPSAIY; 8L LR°chim,8lel QLMLOg R 0am Wil be

part eularly e AU e ECU Y hed B0°FheCH3lkRRcion nikhba of che
presenﬁ invention, another polyether polyol may be used
together. For example, a polyether polyol, a polyester

10 polyol or a hydroxyl group-containing olefin type polymer,
produced by using a catalyst comprising a double metal
cyanide complex other than the double metal cyanide
complex of the present invention, a general-purpose
alkali catalyst such as an alkali metal including sodium

15 and potassium, an alkali metal hydroxide including sodium

| hydroxide and potassium hydroxide, or an alkali metal
alkoxide including sodium alkoxide and potassium alkoxide,
or a cesium catalyst such as cesium hydroxide, may be
mentioned.

20 Further, a low molecular weight compound called a
chain—extender or a cross-linking agent may be used
together. Specifically, a low molecular weight
polvhydric alcohol or a polyhydric amine may, for example,
be mentioned.

25 | As the isocyanate group-containing low molecular
weight compound to be used in the present invention,

preferred is a low molecular weight polyisocyanate having



will easily be carried out even in a case of producing a sheet cushion
having a | arge size and a conplicated shape. 5 The above-nenti oned
pol-yet her polyol can be used al so as a pol yner-di spersed pol yet her

pol yol cont ai ni ng fine polymer particles. The

pol ymer - di sper sed pol yether polyol is a di spersion of fine polyner
particles stably dispersed in 10 pol yoxy25kyl ene pol yol matrix. As the

pol ymer, an addi ti on polynerization type polynmer or a condensation

pol yneri zat i omtt Visesiol 3 rsvoqwanaiee rareipsed As the low mmkeqylar pol ymer
particles in the polymer-dispersed pol yol  conprises_an addition

pol yneri zat i onetiygde ot yregocyimatric e 2 EoRbbPol §heEYetia e6pol yner of
acrylonitrile, styrene, nethacrylate, acrylate_or another vinyl

nononer , adriphaddimt sk acyRNg bR | 2 IBHI¥G pef pF y ABRSEUENCARE

pol yester, polyurea, polyurethane or nelam ne resin, Dye to presence
of the fine pdihemr andtd aredified PRHrbRYTYanRdte nghbatnf Phe entire

pol yner - di spersed polyo] is usually | ow as conpayed with the hydroxyl
nunber of Pfhe 5£;C%E9°n thexgef ymay, for exaﬁﬂgeco Befifn FoPﬁg'fine

pol ymer particles in the . ol yol js, usuall referably, a st 50 wt %
It is not 25 part isﬂﬁ%#ﬁp?’k]égss%rgpimo?%%n%ﬁguﬁ\m%f a?h‘éoﬁ‘yﬂgne

pol ymer particles is hiqgh, there will.be no problem X in view
of econoni cal 4%%59?¥?9#%ﬁe6§%qf é%py§py1metﬂang 823 88kyanat& ()|

24 polymethylene polyphenyl isocyanate (popular name: crude

MDI), xylylene diisocyanate (XDI), isophorone
10 diisocyanate (IPDI) or hexamethylene diisocyanate (HMDI),
or its prepolymer type modified product, nurate modified
product, urea modified product or carbodiimide modified
product may, for example, be mentioned. | |
As the foaming agent, it is preferred to use at
15 least one foaming agent selected from water and an inert
gas. As the inert gas, specifically, water or nitrogen
may, for example, be mentioned. The amount of such a
foaming agent is not particularly limited, and in the
case of using water alone, the amount is suitably at most
20 10 parts by weight, particularly from 0.1 to 8 parts by
weight, based on 100 pafts by weight of the polyether
polyol. Another foaming agent may be used in a suitable
amount depending upon demands such as foam magnification.
In the case of reacting the polyether polyol with
25 the isocyanate group-containing low molecular weight
compound, it is usually required to use a catalyst. An

amine compound or an organic metal compound may, for



too hiigh. It is preferably from3 to 35 % in many cases. Although
the presence of the fine polyner particles in the polyol is not
essential, the presence is effective to inprove physical properties of
the foam such 5 as hardness or air flow Further, in addition to
t he above-nenti oned pol yet her pol yol obtained by the production method
of the present invention, another pol2gether polyol nay be used

t oget her. For exanple, a polyether polyol, a polyester 10 olLyol or a
hydr oxyl gr oupexamReke nikR w$edi n RBupsdisiol ywdpultiple ﬁ%?ﬁﬂc%ﬂ'?b%/gﬂsi ng a
catal yst conprising, a doubl e netal cyanj de conpl ex ot?er t han the
doubl e netal dERAFHED of LIRGYIRALE FFHRUDF e:BNE-FnvBnTEEAL garboxylate
gener al - pur pose al kal i cata]yst such as an al kali netal including
sodi um 15 and'@btRRsie] AEPeRALRy Ween | thg PUXPAESt ncl udi ng sodi um

hydr oxi de and potassi um hydrpoxi de, or an al kal | tal .. . al koxi

i ncl udi ng sodi um al&k®x¥ %MHH%O?%%%?EﬂaaIEB%?thfenedlﬁwlﬁecegﬁﬁiﬁgétaIyst
such as cesi um hydr.oxj de be mentiqQned. 0 urther, a | ow
ol ecular el GHACHREbRPELY Had hethet, (N8 LopERiLetBrog LEREEE! | | nii ng
agent may be used t oget her . ecifically, o] I g

pol yhydric a|3%%&WeE#Y a%%??%@%¥}%P%%Q%%§ﬁ%§¥ ?%r£e§%ﬁ§%gﬁa ﬁnggg Q%O
ment i oned. | 28,01 0cu1 88 bBe LROFAANALE; GLOUREANERI R RY ! ow ol ecul ar

wei ght conpoundo%o e Used Th € présent rnventron,’ preferred is a

low ol ecul ar y&} O, POLNESOEYANAL €[ (@] M¥icH,CH, (OCHCHz) OH] may, for

example, be mentioned. The amount of such an amine

10 compound is preferably at most 1.0 part by weight,
particularly preferably from 0.05 to 1.0 part by weight,
based on 100 parts by weight of the polyether polyol.

As the organic metal compound, an organotin compound,
an organic bismuth compound, an organic lead compound or

15 an organic zinc compound may, for example, be mentioned,
and specifically, di-n-butyltin oxide, di-n-butyltin
dilaurate, di-n-butyltin, di-n-butyltin diacetate, di-n-
octyltin oxide, di-n-octyltin dilaurate, monobutyltin
trichloride, di-n-butyltin dialkylmercaptan or di-n-

20 -octyltin dialkylmercaptan may, for example, be mentioned.
The amount of such an organic metal compound is
preferably at most 1.0 part by weight based on 100 parts
by weight of the polyether polyol.

Further, in many cases, a foaming stabilizer to form

25 excellent foams may be used. As the foaming stabilizer,
a silicone type foaming stabilizer or a fluorine-

containing compound type foaming stabilizer may, for



25 . at least 2 isocyanate groups. As the | ow nol ecul ar wei ght

pol yi sacyanate, an aromatic, alicyclic or al i phatic polyisocyanate, a
m xture of at |east two of them and a nodified polyisocyanate
obtained by 5 nodification thereof may, for exanple, be nentioned.
Specifically, a polyisocyanate such as tolyl ene di i socyanate (TDI),

di phenyl net hane dii socyanate (M), A ynet hyl ene pol yphenyl

i socyanat e (popul ar nane: crude MDI), xylylene diisocyanate (XDI),

i sophorone 1Oexainplocyb@anenti@med. orAs ex ernpsueding agery avbieh (PRD) ) |
or its prepolynmer type nodified product, nurate nodified product, urea
nodi fi ed produeptibenahlvodei weed, nedfiléar, a spabdlézeraya FOLOOASD| e, be
ment i oned. As the foam ng agent, it is preferred to use at 15

| east one foamegntgeat fianecretardentwarepnangtafiopnéng agentygay Afothe
Inert gas, specifically, water or nitrogen may, for exanple, be

nenti oned. TheeXamphe. opesheRtioned. foaning agent is not particularly
limted, and in the case of _usjng water alone, the anount is suitably
at most 26 10 parFaepyoigintof phei eaFALLent, BRLYUTetiape fopm gy

wei ght, based on 100_parts by_wei ght of the | yet her,, ol.yal . .Anot her
foani ng agent F§*beduel Pﬁ¥£¢§ag?&bP¥'a megﬁ ufl Géﬁ&ﬁ&#&gléﬂgﬁtdéﬁhnds
such as foam magnification '

. . In_the gase.qf.reacting_the polyether
ol yor i th " 25 FRRCTCUe BREEWS, SOocONEAPAFAGTRAN FY) BE4Pdr ndcHm
compound. 1t S SHILLY ELEthLeHal %02 ehebkSbrallure collily CoPOUNd
machine (i.e. reaction injection molding), or by a method
10 of spreading a reactivé—mixture into a mold in an open
state. The high-pressure foaming machine is preferably a
conventional type of mixing two liquids, one of which is
an isocyanate group—containing low molecular weight
compound, and the other of which is a mixture of the
15 entire starting materials except the isocyanate group-
containing low molecular weight compound. In some cases,
a reactive mixture consisting.of totally three liquids
including a separate liquid containing a catalyst or an
antifoaming agent (usually dispersed or dissolved in some
20 of the high molecular weight polYol) is formed, followed
by injection.
The. compound (X) to be used as the organic ligand
for the double metal cyanide complex of the present
invention, is a so-called glycol ether having an alkylene
25 oxide added to an alcohol containing a hydroxyl group

- bonded to a tertiary carbon, in structural view.

Although it is not clearly understood how the glycol



26 . exanple, be used. Further, a multiple catal yst for reaction of
| socyanate groups in e.g. a netal carboxylate may be used dependi ng
upgn the purpose. As the am ne conpound, triethyl enedi am ne,
bis[(2- 5 dinethylam no)ethyl]ether, N, N-dinethylethanol am ne,

tri met hyl am noet hyl et hanol am ne or a conmpound havi ng two nmol ecul es of
et hyl ene oxi de added to N, N- di met hyl28 hanol am ne

[ (CH3) 2NCH2CH2( OCH2CH2) OH] may, for exanpl e, be nmentioned. The anount
of such an anieghetChavipguadchsapsbfuchblg @Khﬁb§¢slt®€p@ﬁ¢ﬂ9¢mﬂﬁQﬁﬁ
particularly preferably from0.05 to 1.0 part b ht , based on 100
parts by wei ghttofiasheeen| fevhdr thatyby. using the R@ veshergaelyotet a
conmpound, an organotin conpound, an organi c_bi smuth conpound, an
organi c | ead cenpdunedoby the ﬁﬁt@lgaﬁvctbﬁnérééhﬂéﬂn@rﬁﬁﬁrthPfeﬁhnpIe be
ment i oned, and specifically, di-n-butyltin oxide, di- n butyltin
dilaurate, di-pheetyrushioni havbngypt LATERaseESt 8RR FOMP 1C@59§M% gpe
oxi de, di-n-octyltin dilaurate, nonobutyltin ) trlchlorlde

di - n- butylﬁln H$a$k9PHEFE§BFAM bwpﬂPvﬁd who leomadnted I"tiH"z?Ikylrnsrcaptan may,
for exanple, be nention unt of such an or.gani c neta
conpound i s comE?EF%P§E?9S§t°ﬁDEFe1 eE&rF“ﬁ% &% -on 100 parts
by wei ght of the pol

foanmi ng stabilizer T8% %€$%1pgggeRSéVFEh?rf88&¥°ﬁa§%&gﬁi§§ﬁgzéﬁﬁi§ﬁ¥§%ﬁing

stabilizer, mentioned production method of the present invention can

be applied to a method for producing a polyurethane
10 elastomer.

Namely, the present invention provides a method for
producing a polyurethane elastomer, which comprises
reacting an isocyanate group-terminated urethane
prepolymer obtained by reacting a first polyether polyol

15 with an isocyanate group-containing low molecular weight
compound, with a curing agent containing a second
polyether polyol, wherein at least one of the first
polyether polyol and the second polyethér polyol is the
polyvether polyol produced by the above-mentioned

20 production method; and a method for producing a
polyurethane elastomer, which comprises reacting an
isocyanate group-terminated urethane prepolymer obtained
by reacting the polyether polyol produced by the above-
mentioned production method with an isocyanate group-

25 containing low molecular weight compound, with a curing
agent containiﬁg an active hYdrogen compound other than a

polyether polyol as the main component and containing no



a sili.cone type foamng stabilizer or a fluorine- cont ai ni ng conpound
type foam ng stabilizer may, for .

27, exanpl e, be nentioned. As a conpoundi ng agent which nmay

-optionally be used, a filler, a stabilizer, a coloring agent, a flane
retardant or an antifoam ng agent may, for exanpl e, be nentioned. 5
The nol ding of the resilient polyurethane2@amis carried out
preferably by a nethod of directly injecting a reactive mxture into a
cl osed nol d bpaisefder Irmdyol. pressure foaning machine or a

hi gh- pressure foam ng machine (i.e. reaction injection nolding), or by
a method 10 of sprRadrrfdce ead@elvurethane ¢hasteman) difnianuspealy
state. The high-pressure foam ng machine is preferably a . conventiona
type of nixi ndHABGeHINLeaHelng athi bPorganate grouRotgEmanated .
group-cont ai ni ng | ow nol ecul ar wei ght conpound, and the other of which
is a mxture OFQthene Pranglhaney HRtainemiilyireackirepthentirsscyanat e

roup- . cont.ai ni.ng | ow nol ecul ar wej ght conpound. I n sone, cases a
?eacfive n?xt@é?ﬁﬁﬁhé%ﬂﬁ%i??ﬁ Wit 3 1FPR¥ANA bR GEOUP-Cconhaindngglaw

i Sper sed or SRAEHVEY MEihie CHPHRThaTaIR fNELH SI9RE gRORBBEPIPS | 5
;grgﬁg’oigghfg%I!iﬁﬁfga/ﬂgﬁfg%ﬁé¥Lpolyol, or J?%hqg nggg(g%eég be used
containing an active hydrogen compound other than a
polyether polyol as the main component and containing no
10 polyether polyoi}

In the present invention, at least some of the
polyether polyol as the starting material for the
polyurethane elastomer, is the polyether polyol produced
by the above-mentioned production method.

15 In the method for producing the polyelastomer, it is
particularly preferred to use a polyethér polyol having
an unsaturation of at most 0.01 meq/g. In the case where
the unsaturation exceeds 0.01 meq/g, the.curing rate may
decrease, which will be unfavorable influence on physical

20 properties of the polyurethane elastomer such as
elongation or strength. This is considered to be because
the amount of the unsaturated monol contained in the
polyether polyol is large, whereby the number of hydroxyl
group will substantially decrease. As such a polyether

25 polyol, it is particularly preferred to use a polyether

polyol produced by using a double metal cyanide complex

catalyst having, as organic ligands, both compound (X)



for the double netal cyanide conplex of the present I nvention, is a
so-cal l.ed gl ycol ether having an al kylene 25 oxide added to an al cohol

cont ai ni ng a hydroxyl group bonded to a tertiary carbon, in structural
Vi ew. Al though it is not clearly understood how the gl ycol

28 et her having such a structure exhibits the perfornmances, It
has been found that by using the pol yet her30pol yol produced by the
catal yst, the crushing property of a sheet _cushion having a |l arge size
and a coan<uﬁnﬁiQﬁnﬁmbUEylsag¢@h¢1i@@ﬁrdynaﬁﬁﬁo§b§rﬂﬁpke mai nt ai ni ng
confortabl eness of the sheet cushion to sit on. Further, the

pol yet her pol yol oﬁﬂ@?rmﬁpQMamﬁﬁea%6©@9‘termlﬁéﬁ?ﬂoﬁéﬁtbﬁaeuEFFQﬁiﬂﬂﬁﬁbd of
the present invention can, be applied to a nethod for producing a

pol yur et hane can dasefeined by reactipgedy, LEREYBRESENTTPHPENt i on

provi des a nethod for, produci ng a pol yurethane el astoper, which

conpri ses corgin g eV dBelamalar WeLghE eFRMRITEH WFEHE&F@

prepol yner obtained by reacting a fjrs kéethe ith an

0 ol yol .15
isopyanate5gr&m¥¥§ﬁﬁ%ﬂrP?%V?%mPhB?%@%%égy F@h?ﬁoge“%SBHﬁBHﬁ_, with a
one. of the 11 raoductidh Fathad gras or "SndEbAE BBLYRERERI PoLRET BBATE o <
o ehod: and & Gy e PSS st DunbE1 82PYS ERBLERNEE 18BpRAdNE! T On

groups. The amount of the isocyanate group-containing
low molecular weight compound may be such that an

10 unreacted product will remain, and if the amount of the
unreacted product is too large, the unreacted compound
can be removed after the completion of the reaction. The
isocyanate group content in the obtained isocyanate
group-containing polyurethane prepolymer is preferably

15 from 0.1 to 10 wt%. As the isocyanate group-containing
low molecular weight compound, the above-mentioned
compounds may be used.

As the curing agent, the polyether polyol obtained
by the above-mentioned production method, said another

20 polyether polyol or another active hydrogen compound may
be used.

In the case of using a polyether polyol, it may also
be used as a polymer-dispersed polyol containing fine
polymer particles. As the active hydrogen compound other

25 than a polyether polyol, a diamine or a low molecular
wéight diol may, for example, be used.

For the curing reaction, a curing catalyst may or



pol yur.et hane el astoner, which conprises reacting an | socyanat e
group-t.erm nat ed uret hane prepol yner obtai ned by reacting the

pol'yet her pol yol produced by the above- nment i oned production nethod

wi th an isocyanate group- 25 containing | ow nolecul ar wei ght conmpound,
with a curing agent containing an active hydrogen conpound ot her than
a | pol yet her polyol as the main conporgdnt and contai ni ng no

29 pol yet her pol yol. To produce a pol yurethane el astoner, it
is usually mayroeludes bsed eadts riharcusioyy araltalygtouptherapoveed

ur et hane prepol yner obtained by reacting the first 5 pol yet her pol yol
with an i socyarentlenedipceruprunds ey oke usedppl ecul ar wei ght conpound,
with a curing agent containing t he second pol yether polyol, or with a
curing agent doHt el ngvlen se 1 ¢ vea h§arbybhzesnpbund 8nkér than a

pol yet her pol yol as the pmai n conponent and containin? no 10 pol yet her

pol yol . deteripfaiel¢n 2Rt | S cneedn, mare| exselient weather

pol yet her polyol as the starting material for the | pol yur et hane

el ast oner, 5i s ¥¥BLPARER RF BRRorepidbieres can bgyipparks8ve- nenti oned
production method. _15 In the nethfd for gro ucj ng the Eglyelastoner,
it is par ti cul B 1 ¥he R EYvERthaneselasporgt: R rtbSIPBFSﬁ i ng an

unsaturation of at, st 0,01 [eOlg: cL0thE SB35 WS E1rter, a

plasticizer, a pigment or an anti-sagging agent may
further be contained, as the case requires.

10 The reinforcing ageht may, for example, be carbon
black or fine particulate silica. The filler may, for
example, be calcium carbonate, talc, clay or silica. The
plasticizer may, for example, be dioctyl phthalate,
dibutyl phthalate, dioctyl adipate, chlorinated paraffin

15 or a petroleum type plasticizer. The pigment may, for
example, be an inorganic pigﬁent such as iron oxide,
chromium oxide or titanium oxide or an organic pigment
such as phthalocyanine blue or phthalocyanine green. The
anti-sagging agent may, for example, be organic acid-

20 treated calcium carbonate, hydrogenated castor oil,
aluminum stearate, calcium stearate, zinc stearate or
fine particulate silica.

EXAMPLES
Now, the present invention will be explained in

25 further detail with reference to Examples and Comparative

Examples. However, it should be understood that the

present invention is by no means restricted thereto.



the unsaturation exceeds 0.01 neq/g, the curing rate may decr ease,
which will be unfavorable influence on physical 20 properties of the
pol-yur et hane el ast onmer such as el ongation or strength. This is

consi dered to be because t he ambunt of the unsaturated nonol contained
in the pol yet her polyol is |arge, whereby the nunber of hydroxyl

group will substantially decrease. As sucl32a polyether 25 polyol, it is
particularly preferred to use a pol yet her pol yol produced by using a
doubl e metal roduet conpbExa doubtatméyal ¢twennde gemplgHni c | i gands, both
conmpound (X) 30 and
tert-butyl al cEBkaMPIc®oldi nated thereto. The i socyanate
group-term nated urethane prepol ynmer can be obtained by reacting an

i socyanate group- To lZomcabhiag saueanscsoalakiqr gantesnpBandOwlt Rithe 5
pol yet her pol yol obtained by the above-nentioned production net had
andl.or anot herzijet yelrheri@del y8P e@def an aquegyfdpPlBRipp gontaining 4
stoichionetricallg excess, of jsocyanate oups.

r The ampuynt _of the
i socyanat e 5gr clipR € 0@ bR A% Hgn hexaFﬁ%Pﬁ%P@%&F%Ee $§ﬁﬁcﬁbmﬂﬁdﬁﬂiﬂﬁi be such

that an 10 wunreacted product wll _remgjn, dif the ampunt aqf, t.he
unr eact ed prod@%mp$§aFBBel%?b%?a%ﬁéduh?eQEtéaggoWﬁﬁuHH°pW1sec3 dgd P¥&Sved

ft th | eti f h ti . Th i t t t
fhe obt ained |3degaRAEcor 30" BEBUESRontcl FHHGI UL et prbpBigmer 15 |
preferably 15 fromQ0.1.50. 30 W2 43,408 L8QSYRRRLE BOOUR 62NERHTh e

glycol mono-tert-butyl ether (hereinafter referred to as

10 EGMTBE) and 80 cc of water was added thereto, and the
temperature was raised to 60°C. After 1 hour of stirring,
a filtration operation was carried out, and a cake
containing a double metal cyvanide complex was obtained.
Then, to the cake containing the double metal
15 cyanide complex, a mixture comprising 40 cc of EGMTBE and
80 cc of water was added, followed by stirring for 30
minutes, and then filtration was carried out. To the
cake containing the double metal cyanide complex thus
obtained, a mixture comprising 100 cc of EGMTBE and 10 cc
20 of water was added followed by stirring, and then a
filtration operation was carried out. The cake
containing the double metal'cyanide complex was dried at
80°C for 4 hours, followed by pulverization, to obtain a
double metal cyanide complex A.
25 EXAMPLE 2
The same operation as in Example 1 was carried out

except that ethylene glycol mono-tert-pentyl ether



| ow nmol ecul ar wei ght conpound, the above-nentioned - conpounds may be

used. . . As the curing agent, the polyether polyol obtained by
t he above-nenti oned production nmethod, said another 20 polyether polyol

or anot her active hydrogen conpound nmay be used. In the case
of using a polyether polyol, it may also be used as a

pol yner - di spersed polyol containing fine 33 polyner particles. As the
active hydrogen conmpound other 25 than a pol yether polyol, a diamne or a
| ow nol ecul ar instea@i ght EGUBBE ndy, Exampéradpivas bsedsedo obtain a For the
curing reaction, a curing catalyst may or

31 may nodopelesmetahscyanldar ¢agrégkaByst, the above- ment i oned
conmpounds nmay be used. Further, when e.g. a stabilizer or an

anti - detBXAMPRE| dn agent is used, nore excellent weather 5

resi stance or heat resistance_can be inparted. | Jn the

pol yur et hane el ast oRer1®fcghefppBsafuecus sphpéarrofonEagrandeilf & Aing
agent, a filler, a plasticizer, a pignent or an anti-saggi ng ,agent nmay
further beSconfirfethlasidfe 83sECrRfupRegauesys solutipp £ A%y 4gent
may, for exanple, be carbon | black or fine particulate silica. T

filler may, fo¥ °f KsGQhiee Wik &R dainfained £p g?es (F?%a.
The

was dropwise added over a period of 30 minutes. After
the completion of the dropwise addition, a mixture
comprising 40 cc of EGMTBE, 40 cc of glyme and 80 cc of
10 water was édded thereto, and the temperature was raised
to 60°C. After 1 hour stirring, a filtration opération
was carried out, to obtain a cake containing a double
metal cyanide complex.
Then, to the cake containing the double metal
15 cyanide complex, a mixture comprising 20 cc of EGMTBE, 20
cc of glyme and 80 cc of water was added, followed by
stirring for 30 minutes, and filtration was carried out.
To the cake containing the double metal cyanide complex
thus obtained, a mixture comprising 50 c¢c of EGMTBE, 50
20 cc of glyme and 10 cc of water was further added,
followed by stirring, and then a filtration operation was
carried out. The cake containing the double metal
cyanide complex was dried at 90°C for 3 hours, followed
by pulverization, to obtain a double metal cyanide
25 complex C.
EXAMPLE 4

The same operation as in Example 3 was carried out



pl asti.ci zer may, for exanple, be dioctyl phthalate, di butyl phthal ate,
dioctyl. adipate, chlorinated paraffin 15 or a petroleumtype plasticizer.

The pigment may, for exanpl e, be an inorganic pigment such as iron
oxi de, chrom um oxi de or titanium oxide or an organic pignment

such as pht hal ocyani ne bl ue or phthal ocyani ne green. The anti -saggi ng
agent may, for exanple, be organic acid- 3 treated cal cium carbonate,
hydr ogenat ed castor oil, al um num stearate, cal cium stearate, zinc

stearate or excépﬁetbatttentab@txllaé90h01 wapxpgpEEdnstead of tw, t he
present invention will be explained in 25 further detail with reference to
Exanpl es and Galyae ainhvexamp eE&anb@e@bt&@me@eﬁoubﬂesW@G?& ¥ agidier st ood

that the present invention is by no neans restricted thereto.

32 Producedmiplex B. doubl e netal cyani de conpl ex EXAVPLE 1

To 15 cc of an aqueous solution containing 10 g of zinc chloride, 80
cc of an aquedﬂ%ﬂ%BLEt5on contalnlng 4 5 g of pota33|um
hexacyanocobal tate K[ err] Co(CN) th t ﬁnp%rature mai,.nt ai ned to
be 40[err] & was drdBQFs%a%ﬂd@HeB9E¥°n as éanFFHH YR FGEELSA T the

SO o™ Sl oAb RSB Bl LA SR B O
EGVIBE) and 80 1nstead o) eﬁGM@ﬁEaddegxtheietg w%gdu%h% and tert-butyl
alcohol instead of the glyme was used, to obtain a double
metal cyanide complex E.
10 EXAMPLE 6.

The same operation as in Example 1 was carried out
except that diethylene glycol mono-tert-butyl ether
instead of the EGMTBE in Example 1 was used, to obtain a’
double metal cyanide complex F.

15 EXAMPLE 7

To 15 cc of an agueous solution containing 10 g of
zinc chloride, 80 cc of an agueous solution containing 4
g of K3Co(CN)s with the temperature maintained to be 40°C
was dropwise added over a period of 30 minutes. After

20 the completion of the dropwise addition, a mixture
comprising 80 cc of glyme and 80 cc of water was added,
and the temperature was raised to 60°C. After 1 hour of
stirring, a filtration operation was carried out, to
obtain a cake containing a double metal cyanide complex.

25 .~ Then, to the cake containing the double metal
cyanide coﬁplex, a mixture comprising 40 cc of glyme and

80 cc of water was added, followed by stirring for 30



tenperature was raised to 60[err]C. After 1 hour of stirring, .a
filtration operation was carried out, and a cake contai ning a doubl e
net al cyani de conpl ex was obt ai ned. Then, to the cake contai ni ng
t he double metal 15 cyanide conplex, a mxture conprising 40 cc of EGVIBE
and - 80 cc of water was added, followed by stirring for 30

m nutes, and then filtration was carried3dut. To the cake contai ni ng

t he doubl e netal cyani de conpl ex thus - obtained, a mxture conprising
100 cc of EGWiBEtmEsd Ehdcheo Hiflteakiomaswaadarerief| owed o sthering, and
then a filtration operation was carried out. The cake cont ai ni ng
t he doubl e neede epmtiadaigwnpihe daole inetal cvani@e|eprpberothydshours,
foll owed by pul verization, to obtain a doubl e netal cyanide conplex A
25 EXAMPLE ®btained, a THeWHR Tpermtsbe ak0f cexahpykyneasgdcdPr FEd out
except that ethylene glycol rmno-tert-gentill et her ..

33 i nst &fd weteeGHeEE Ty Bemnpddad Wil leerd by obivring. and §58Bl e
nmet al cyani de conplex B. EXAMPLE 3 . To 15 cc qf an agueous
sol uti on 2onPaifdilfFafeq SPSLAGAQR WaF FdleteB Otk ofThth SRR ous sol uti on

Zgntai ni ng 4c .g .of _I%gmla\lmgméh t he, t enperat ure nai Qtai aegtto be
[err]C ‘W&?]g‘ﬂﬁ’ﬁm DT E fX PO SR nTRUYRS. CAFBEr

80°C for 4 hours, followed by pulverization, to obtain a
double metal cyanide complex G.
EXAMPLE 8

10 The same operation as in Example 7 was carried out
except that tert-butyl alcohol instead of the glyme in
Example 7 was used, to obtain a double metal cyanide
complex H.
EXAMPLE 9

15 40 cc of an agueous solution containing 10 g of zinc
chloride and 7 cc of tert-butyl alcohol were mixed
(solution 1). 13 cc of an agueous solution containing 1
g of K3Co(CN)s was prepared in another beaker (solution
2). PFurther, 7 cc of water, 0.3 cc of tert-butyl alcohol

20 and 1 cc of tripropylene glycol monomethyl ether were
mixed in another beaker (solution 3). The solution 1 was
dropwise added to the solution 2 over a period of 30
minutes at a temperature of 50°C, followed by mixing with
a homogenizer, and then the solution 3 was added thereto

25 followed by mixing, and filtration was carried out, to
obtain a cake contained a double metal cyanide complex.

Then, to the cake containing the double metal



the conpletion of the dropwi se addition, a m xture conprising 40 cc of
EGMIBE,. 40 cc of glynme and 80 cc of 10 water was added thereto, and the
tenperature was raised to 60[err]C. After 1 hour stirring, a
filtration operation was carried out, to obtain a cake containing a
doubl e nmet al cyani de conpl ex. Then, to the cake containing
the double netal 15 cyanide conplex, a ré&ture conprising 20 cc of
EGVIBE, 20 cc of glyme and 80 cc of water was added, followed by
stirring for 3fanide esomphexfidtndxtenevwasmpaising ddt cc of testrhatydke
cont ai ni ng the double netal cyani de conpl ex thus obtained, a m xture
conpri sing 50 akcio EGMIBE] 60 ofowatenfwabyaddadd Ledleweds byaréd rndsg
further added, followed by stirring, and then a filtration operation
was carriwktloa  hamegenkeet ofieni AP nginneedouBhd ReBalFc ©f cyanide
conplex was dried at 90[err]C for 3-hours, followed by pul veri zati on,
to obtain a doubiRroRYIEneGhveel ponepaphyk ether wagxagded fhereto

The sane operation as_in Exanple 3 was carried ou% . .

34 exSeptLehkewed by ot ¥ing) E8hoP MaBULEEd tRSPeidlsration was g yne
in Exanple 3, to optain a doubéglnet | cyanide . compl ex. D. EXAMPLE
5 5 TheFREMLDRYGL i GiP dd's F RERTRLRG (GHe| QouBhE metal

cyanide complex thus obtained, 25 cc of tert-butyl
alcohol was further added followed by stirring by a
homogenizer for 10 minutes, and 0.2 cc of tripropylene

10 glycol monomethyl ether was added thereto followed by
mixing for 3 minutes, then a filtration operation was
carried out. The cake containing the double metal
cyanide complex was dried at 60°C for 3 hours, followed
by pulverization, to obtain a double metal cyanide

15 complex I.

The ligands for the double metal cyanide complekes
obtained in the above-mentioned Examples 1 to 6 (Working
Examples) and Examples 7 to 9 (Comparative Examples) are
shown in Table 1.

20 EXAMPLE 40

To 15 cc of an aqueous solution containing 10 g of
zinc chloride, 80 cc of an agqueous solution containing 4
g of potassium hexacyanocobaltate K3Co(CN)g with the
temperature maintained to be 40°C was dropwise added over

25 a period of 30 minutes. After the completion of the
dropwise addition, a mixture comprising 16 cc of EGMTRBE,

64 cc of tert-butyl alcohol and 80 cc of water was added,



except that ethylene glycol nono-tert-pentyl ether I nstead of EGVIBE

i n Exanple 3 was used, and tert-butyl al cohol instead of the glyne was
used, to obtain a double netal cyani de conplex E. 10 EXAMPLE 6.

The sane operation as in Exanple 1 was carried out except that

di et hyl ene gl ycol nono-tert-butyl ether I nstead of the EGMIBE in
Exanple 1 was used, to obtain a doubl37 metal cyani de conplex F. 15
EXAMPLE 7 To 15 cc of an aqueous solution containing 10 g of

zinc chloride,ai8d the oferapengtevaswas| naisadcbat BPACNg After 1ghofir of
K3Co(CN)6 with the tenperature maintained to be 40[err]C was dropw se
added over a petioding, 3@ Hihurasionfoperapdont Wescoapréefonuss the :
dropwi se addition, a m xture conprising 80 cc of glyme and 80 cc of
water was addezhbtain a apeke heoneapring ud edoableanstalt eysofder FompAexer 1
hour of stirring, a filtration operation was carried out, to

obtain a cake BesR ai #0 ngha @@b%léom%@bml%gahh@edéﬁhﬁﬁe%etaQSCyanldeThen to
t he cake containing the double netal cyani de conB a_m xt

conpri si ng340 %m exl yRenbREure comprigipg %F‘érofvag H@B@d 3?o|cr:owéd by
stirring for m nut es,
and theg f||tr%ﬁﬁ¥wqu%lc%}??gﬂl otd &9 ¢Reof Wat@ﬁkﬂaﬁoﬁggﬁﬁlﬁ&lﬂﬁyeﬁbuble

netal c anlde co | ex t hus
y q? frrlng for 30 minutes, and filtration was carried

out. To the cake containing the double metal cyanide
complexlthus obtained, a mixture comprising 20 cc of
10 EGMTBE, 80 cc of tert-butyl alcohol and 10 cc of water
was further added followed by stirring, and then a
filtration operation was carried out. The cake
containing the double metal cyanide complex was dried at
80°cC fof 3 hours, followed by pulverization, to obtain a
15 double metal cyanide complex catalyst J.
EXAMPLE 41
To 15 cc of an agueous solution containing 10 g of
zinc chloride, 80 cc of an aqueous solution containing 4
g of potassium hexacyanocobaltate K3;Co(CN)e¢ with the
20 temperature maintained to be 40°C was dropwise added over
a period of 30 minutes. After the completion of the
dropwise addition, a mixture comprising 64 cc of EGMTBE,
16 cc of tert-butyl alcohol and 80 cc of water was added
thereto, and the temperature was raised to 60°C. After 1
25 hour of stirring, a filtration operation was carried out,
to obtain a cake containing a double metal cyanide

complex.



obtained, a m xture conprising 100 cc of glynme and 10 cc of water was
further. added followed by stirring, and then 5 afiltration operation was

carried out. The cake cont ai ni ng the double netal cyani de conpl ex was
dried at 80[err]C for 4 hours, followed by pulverization, to obtain a
doubl e metal cyani de conplex G EXAMPLE 8 10 The sane operation
as in Exanple 7 was carried out exce@8 that tert-butyl al cohol instead
of the glyne in Exanpl e 7 was used, to obtain a double netal cyanide
conpl ex H. EX/ARPRIE, oto 1she cakejgoptadning bheedasbdel meted cont ai ni ng
10 g of zinc chloride and 7 cc of tert-butyl alcohol were m xed
(solution 1). arrkdefcemphetiectsmistuere orowBRidingng2icc of g of

Klerr] Co(CN) 6 was pr fared i n anot her beaker (solution 2). Further, 7
cc of water, Oranqethylene:ghbvegl I&q”é%h%?rtzbuﬁﬂél etherof 8t EFppépfesite

gl ycol mononet hﬁ/l et her were xed_i n anot her beaker (solution 3). The
soi ution 1 wasPutyl %ﬂ?ﬁh@%ea%ﬂd%% €% Phewabetnit Vah Qd@9@rf815@WP§db§f 30

m nutes at _a tenperatur Oferr]C, fol d by, m xi ng
homogeni zeP, A TS %Fs%$d$?%% 85 padn daﬁﬂnt%é¥EF6tl?§ WB?IS@EHlSQ
L0 200 AL e Mo OIS\ e o UEL TS PR
doubl e netal complex thus obtained, a mixture comprlsigg 80 cc of
EGMTBE, 20 cc of tert-butyl alcohol and 10 cc of water
was further added followed by stirring, and then a
10 filtration operation was carried out. The caké
containing the double metal cyanide complex was dried at
80°C for 3 hours, followed by pulverization, to obtain a
double metal cyanide complex catalyst K.
The ligands for the double metal cyanide complexes
15 obtained in the above-mentioned Examples 40 and 41

(Working Examples) are shown in Table 7.

Production of a polyether polyol

EXAMPLE 10
To a stainless pressure reactor of 10 £, 1000 g of

20 polyoxypropylene triol having a molecular weight of 1000

obtained by reacting propylene oxide (hereinafter

referred to as PO) with glycerol, and 1.2 g of the double

metal cyanide complex A as a catalyst, were introduced.

After replacement by nitrogen, the temperature was raised
25 to 120°C, and 5000 g of PO was reacted therewith,

followed by aging until the pressure in the system became

constant. Then, a methanol solution of sodium methoxide



cyani de conplex, a mxture conprising 17 cc of tert-butyl al cohol and
7 cc of water was added followed by stirring w th a honogeni zer for 10
m nutes, and 0.3 cc of -tripropyl ene glycol nononethyl ether was added
thereto 5 followed by mxing for 3 mnutes, then filtration was
carried out. To the cake containing the double netal cyani de conpl ex
t hus obtained, 25 cc of tert-butyl alzzphol was further added foll owed
by stirring by a honogeni zer for 10 m nutes, and 0.2 cc of
tripropyl ene ds giged! thenetet hghdebficerwdssaddédttibar etfomedhamedd by
m xing for 3 mnutes, then a filtration operation was carried out. The
cake cont ai ni nyl2theg dofibéehykeént oxidecyherdénedtiprexefesred ¢ a@s &Werr] C
for 3 hours, followed by pul verization, to obtain a double netal
cyanide 15 oceapleeatted therewithhe Aftpmdsenoval hef dolugl eatalzbteyani de
conpl exes obtained in the above-nmentioned Exanples 1 to 6 (Wrking
Exanpl es) and fodypl e3l 7was obt&bnpdrati ve Exanples) are shown in
Table 1. 20 EXAMPLE 40 To 15 cc of an aqueous solution
cont ai ni ng 510 BXAMPLE 11lzjnc chloride, 80 cc of an aqueous sol ution
containing 4 g of potassium hexacyangcobal tate Kberr]Cb(C)Djerr] w th
t he t enper at ur Bhgafangi Aearebioe 28[ éfr FeaiRd ed A fpWese Cadede oWt 25
a period of 30 minutes. After the_conpletion of _the dropw se
addi tion, a nmiSXGPRCCBRRE| EhRgdesble Beteifyenide copplex & ingtead]f
al cohol - and BOtﬁg 8£u%?ée$e%gi gggﬁgae complex A in Example 10 was used,
to obtain a polyol Bl.
10 EXAMPLE 12
The same operation as in Example 10 was carried out
except that the double metal cyanide complex C instead of
the double metal cyanide complex A in Example 10 was used,
to obtain a polyol Cl.
15 EXAMPLE 13
The same operation as in Example 10 was carried out
except that the double metal cyanide complex D instead of
the double metal cyanide complei A in Example 10 was used,
to obtain a polyol D1.
20 EXAMPLE 14
The same operation as in Example 10 was carried out
except that the double metal cyanide complex E instead of
the double metal cyvanide complex A in Example 10 was used,
to obtain a polyol El.
25 EXAMPLE 15
The same operation as in Example 10 was carried out

except that the double metal cyanide complex F instead of



37 ., and the tenperature was raised to 60[err]C. After 1 hour of

stirring, a filtration operation was carried out, to obtain a cake
cont ai ning a doubl e netal cyani de conpl ex. Then, to the cake

contai ning the double nmetal cyanide 5 conplex, a mxture conprising 8 cc
of EGMIBE, 32 cc of tert-butyl al cohol and 80. cc of water was added
fol | owed by stirring for 30 mnutes, &4nd filtration was carried

out. To the cake containing the double met al cyani de conpl ex thus
obt ai ned, a nithardushernstal evanitdef compleEGMIBE, ESampdeofl Ot aes. mgad.

al cohol and 10 cc of water was further added followed by stirring, and
then a fite relbttain opapatyoh Mas carried out. The cake cont ai ni ng
t he doubl e netal cyanide conplex was dried at 80[err]C for 3 hours,
foll owed by pEXAMRLEtl®Nn, to obtain a 15 double netal cyani de conpl ex
catal yst J. EXAMPLE 41 To 15 cc of an aqueous sol ution

containing 10 g of To a statnitessrpressypecteartar afudBul. s8POtgoRt
containing 4 g of potassium exacyanocobal er Wt h
the 20 ténpep%%mwwh%%dt%%ehaﬁfegr?c,m @Caﬁwééggé} %8\9]
2 per o0 of SO ISy Lol LU RPLELL OG0k LS apa 190N 36 30 o0
S0 co,of velorygs sude, Co\bareloy s0d AhgETRgcgiuge Ll sod (o'
out,, to optal Ny g-S84e AR UG APl ’I?{&Loéé’ﬁn'gﬁe conpl ex.
temperaturé,was raised to 120°C, and 6050 g of PO was
10 reécted therewith, followed by aging until the pressure
in the system became constant. Then, an aqueous
potassium hydroxide solution was added thereto, and after
distillation of methanol, 1030 g of EO was reacted
therewith. After removal of the catalyst, a polyol A2
15 was obtained.
EXAMPLE 17
| The same operation as in Example 16 was carried out
except that the double metal cyanide complex B instead of
the double metal cyanide complex A in Example 16 was used,
20 to obtain a polyol B2.
EXAMPLE 18
To a stainless pressure reactor of 10 £, 1782 g of
polyvoxypropylene triol having a molecular weight of 1000
obtained by reacting PO with glycerol, and 1.5 g of the
25 double metal cyanide complex D as a catalyst, were
introduced. After replacement by nitrogen, the

temperature was raised to 120°C, and 6047 g of PO was



38 . Then, to the cake containing the doubl e netal cyani de
conplex, a mxture conprising 32 cc of nonoet hyl ene gl ycol
nono-tert-butyl ether, 8 cc of tert- butyl al cohol and 80 cc of water
was added fol |l owed by 5 stirring for 30 mnutes, and then filtrati on was
carried out. To the cake containing the double netal cyanide

conpl ex thus obtained, a m xture conprisind 80 cc of EGMIBE, 20 cc of
tert-butyl alcohol and 10 cc of water was further added followed by
stirring, andndemted tteréwithatfohlopedabyonohayg vatilefheupressh&ecake
cont ai ning the double netal cyani de conplex was dried at 80[err]C for
3 hours, follcwedhsy swstenibecane, consbanhi n Bhen, a deriphanedt aplelyaande
conpl ex catalyst K. _ The ligands for the double netal cyanide
conpl exes 15 obhmediieny methopideoves neddedneherrhnpl asd4pfsfy 41

(Wor ki ng Exanpl es) are shown_in Table_ 7. Production of a paql yether
pol yol Exdvii i harion of methgnal gt hlAledsOfr EQsWRE FEAEESFE of 10

[err], 1000 g of 20, pol yoxypropyl ene triol having a nolecul i ght of
1000 8bt a'ﬁh%’%?"bﬁ/tl?ea@tﬁltrﬁ FreiEh e oxike ?q‘l‘g?JeY%%f t%rpg{y‘\’,\frﬂ erred

to as PO with glycero], and 1.2 g of the double metal cyani de conpl ex
A as a catal ysfes v@?teajrrh‘?‘iloduced. After replacenent by nitrogen, the

t emperature raised .25 to 120[err]C, and 5000 of PO was reacted
therowth —  ExAMBLE 19 Lerr] g

To a stainless pressure reactor of 10 £, 1782 g of
polyoxypropvlene triol having é molecular weight of 1000
10 obtained by reacting PO with glycerol, and 1.4 g of the
double metal cyanide complex F as a catalyst, were
introduced. After replacement by nitrogen, the
- temperature was raised to 120°C, and 5418 g of PO was
reacted therewith, followed by aging until the pressure
15 in the system became constant. Then, a methanol solution
of sodium methoxide was added thereto, and after
distillation of methanol, 1800 g of EO was reacted
therewith. After removal of the catalyst, a polyol F2
was obtained.
20 EXAMPLE 20
To a stainless pressure reactor of 10 £, 1000 g of
polyoxypropylene triol having a molecular weight of 1000
obtained by reacting PO with glycerol, and 1.2 g of the
double metal cyanide complex G as a catalyst, were
25 introduced. After replacement by nitrogen, the
temperature was raised to 120°C, and 5000 g of PO was

reacted therewith, followed by aging until the pressure



foll owed by aging until the pressure in the system becane const ant .
Then, a nethanol solution of sodi um net hoxi de

39. was added thereto, and after distillation of methanol, 1120 g of
et hyl ene oxide (hereinafter referred to as EO was reacted therew th.
After renoval of the catal yst, a pol yol Al was obtained. 5 EXAMPLE 11
The sane operation as in Exanple 10 was ca%ied out except that the
doubl e netal cyanide conplex B instead of the doubl e netal cyanide
conpl ex A in Banphe I0Stems beeane constangpt dier. pdl Hethaol solutkenwPLE
12 The sane operation_as in Exanple 10 was carried out

except that tHE RREBHE TeeERoxidai Wes caddrextreratpeaands after  he FouFIe
net al cyani de conp) e in Exanple 10.was used, to obtain a polyol CI1.
15 EMK/PLE 1 istif aéo?h%fs%ngr‘éh%‘é}at?%%oag PR ERaWpFeregchas carri ed
out except, that, t he doubl e netal cyanide conplex D instead of t he
doubl e net al &ﬁﬁﬁ%ﬂ?%%npl X iHEMSEDIF 1SR 5t, a PeLYebt@tn a

pol yol D1. NPLE 14 The sane operation as in Exanple 10

20 E
was carried olf2S OPtaNed: that the double metal cyanide conplex E instead
of EXAMPLE 21

The same operation as in Example 20 was carried out
except that the double metal cyanide complex H instead of
the double metal cyanide complex G in Example 20 was used,

10 to obtain a polyol H1.
EXAMPLE 22

The same operation as in Example 20 was carried out
except that the double metal cyanide complex I instead of
the double metal cyanide complex G in Example 20 was used,

15 to obtain a polyol I1l.
EXAMPLE 23

To a stainless pressure reactor of.lO 2, 800 g of
polyoxypropylene triol having a molecular weight of 1000
obtained by reacting PO with glycerocl, and 1.3 g of the

20 double metal cyanide complex G as a catalyst, were
introduced. After replacement by nitrogen, the
temperature was raised to 120°C, énd 6050 g of PO was -
reacted therewith, followed by aging until the pressure
in the system became constant. Then, an aqueous

25 potassium hydroxide solution was added thereto, and 1030
of EO was reacted therewith. After removal of the

catalyst, a polyol G2 was obtained.



t he doubl e netal cyanide conplex A in Exanple 10 was used, to obtain a

polyol. E1. 25 EXAMPLE 15 The sane operation as in Exanple 10
was carried out except that the double netal cyanide conplex F instead
of 40 t he doubl e net al
cyani de conplex A in Exanple 10 was used, to obtain a polyol F1.
EXAMPLE 16 To a stainless pressaBe reactor of 10 Q 800 g of 5
pol yoxypropyl ene triol having a nol ecul ar wei ght of 1000 obt ai ned by
reacti ng PO wEXAMBLEc24o0l, and 1.3 g of the doubl e nmetal cyanide
conplex A as a catal yst, were i ntroduced. After replacenent by

ni trogen, the Toeapstainlessapreabard reat20feoi] €0 4nd18630ggodf PO
was 10 reacted therewith, followed by aging until the pressure in the
system becanepebyieXRrorYhene trigfubsuing a mpdegydiptmiveighdxiode Wt i on
was added thereto, and after di stillation of nethanol, 1030 of EO
was reacted obtainedelytKeantiag P@nméh gﬂ-YFﬁ(‘EOéat angs . 5agp@|fy hen 15
was obt ai ned. EXAMPLE 17 sanme operation as in Exanple 16
was carriéd ogpuble m@%éépFY?Hé@etﬁ@mBéﬁﬁlg Ast 8 CeFatYeE cH®¥e%ex B instead
of t he double metal cyani de conplex A in Exanple 16 was used, 20 to
obtain a polyb? poduced. fter replacement by nitrogen, the

temperature was raised to 120°C, and 6047 g of PO was
;eacted therewith, followed by aging until the pressure
in the system became constant. Then, an aqueous

10 potassium hydroxide solution was added thereto, and 1171
g of EO was reacted therewith. After removal of the
catalyst, a polyol H2 was obtained.

The catalyst for alkylene oxide ring-opening

polymerization used, and the oxyethylene group content

15 (EO content, unit: wt%), the hydroxyl number (unit:
mgKOH/g) and the total unsaturation (unit: meg/g) of the
obtained polyol, in each of the above-mentioned Examples
10 to 19 (Working Examples) and Examples 20 to 24
(Comparative Examples), are shown in Table 2.

20 EXAMPLE 42

To a stainless pressure reactor of 10 8, 1000 g of

polyoxypropylene triol having a molecular weight of 1000
obtained by reacting PO with glycerol, and 1.2 g of the
double metal cyanide complex J as a catalyst, were

25 introduced. After replacement by nitrogen, the
temperature was raised to 120°C, and 5000 g of PO was

reacted therewith, followed by aging until the pressure



EXAMPLE 18 To a stainless pressure reactor of 10 [err], 1782 g of
pol yoxypropyl ene triol having a nol ecul ar wei ght of 1000 obt ai ned by
reacting POwith glycerol, and 1.5 g of the 25 double netal cyanide
conplex D as a catal yst, were - i ntroduced. After replacenent by
nitrogen, the tenperature was raised to 120[err]C, and 6047 g of PO
was 44 41 reacted therewth,
foll owed by aging until the pressure in the system becane constant.
Then, a nethanbh s utysiem becafie soohahantt hdfhete vestasisivem t hedeesidand
after distillation of nethanol, 1171 % of EO was reacted 5 therewth.
After renoval widsthetredaetgdtthargodyoin®?21120 gwaf BOt WRReyeacted EXAMPLE
19 To a stainless pressure reactor of 10 [err], 1782 g of

pol yoxypr opy| etleexewbth haAftera nenerd 0L vidigrattd1veoo a 10lydt afhed by’
reacting POwith glycerol, and 1.4 g of the doubl e nmetal cyanide
conpl ex F as avaatelpyainedere I ntroduced. After repl acenent by
nitrogen, the tenperature was raised to 120[err]C, and 5418 g of PO
was r SactB¥PMPeFet®t h, foll owed by aging until the pressure 15 in

the system becane constant. Then,  a nethanol solrtlgg of sodi um
met hoxi de was addedTRReFR®, ORFHAEIPRr2S 1N Brafpieaf? oWast CRETR&Ror 1800

g of EO vas rqgﬁééﬁk that the double metal cyanide complex K instead of

the double metal cyanide complex J in Example 42 was used,
to obtain a polyol Kl.

10 EXAMPLE 44

To a stainless pressure reactor of 10 £, 800 g of

polvoxypropylene diol having a molecular weight of 1000
obtained by reacting PO with propylene glycol, and 0.83 g
of the double metal cyanide complex J as a catalyst, were

15 introduced. After replacement by nitrogen, the
temperature was raised to 120°C, and 7520 g of PO was
reacted therewith, followed by aging until the pressure
in the system became constant. After removal of the
catalyst, a polyol J2 was obtained. The polyol J2 was

20 measured by means of gel permeation chromatography,
whereupon the molecular weight distribution (M,/M;,)
calculated as polystyrene was 1.04, and the viscosity was
4350 cP/25°C.
EXAMPLE 45

25 To a stainless pressure reactor of 10 £, 800 g of
polyoxypropvlene diol having a molecular weight of 1000

obtained by reacting PO.-with propylene glycol, and 0.83 g



therewith. After renoval of the catal yst, -a polyol F2 was obt ai ned.

20 EXAWVPLE 20 To a stainless pressure reactor of 10 [err], 1000
g of pol yoxypropyl ene triol having a nol ecul ar wei ght of 1000
obtained by reacting POw th glycerol, and 1.2 g of the doubl e net al
cyani de conplex G as a catalyst, were 25 introduced. After replacenent
by nitrogen, the tenperature was rai gd to 120[err]C, and 5000 g of PO
was reacted therewith, followed by aging until the pressure

42 i n t hofythedodelemmenbteyrnideeaomplaxt Hafsl aseptalyst, weres
sodi um net hoxi de was added thereto, and after . distillation of

met hanol , 1120infrgduEedas Afdas aeplacenanty &y thityeger, rida®val of the
catal yst, a polyol Gl 5 was obtai ned. EXAMPLE 21 The sane
operation as ifEMBRFPIEreovaRsrebeed cbo ob20°C, apdcdpR0t HaPft RO WBSHI e
metal cyanide conplex H instead of t he doubl e netal cyanide conplex G
in Exanpl e 20 eactaddthenewieh opfal kowedobyopoing untilehgppressure

The sane operation as in Exanple 20 was carried_out except that the
doubl e net &l AyarRR BERPPRPFCIRIeAFSERNL . ARERE JoRPER-he?hl ERSani de

| ex i n EX 2 1 [ | yol . |
conplex G cé%g)§;tp g%go ﬁg "H3 ﬁastgbggiﬁéﬁ.a-ﬂ8e¥861y31 H3 was

measured by means of gel permeation chromatography,
whéreupon the molecular weight distribution (M,/M,)
calculated as polystyrene was 1.48, and the viscosity was
10 10200 cP/25°C.
The catalyst for alkylene oxide ring-opening
polymerization used, and the oxyethylene group content
(EO céntent, unit: wt%), the hydroxyl number (unit:
mgKOH/g) and the total unsaturation (unit: meqg/g) of the
15 polyol obtained, in each of the above-mentioned Examples
42 to 44 (Working Examples) and Example 45 (Comparative
Example), are shown in Table 8.

Production of a flexible polyurethane foam

A resilient polyurethane foam was produced by the
20 following method. Examples 25 to 34 are Working Examples,
Examples 35 to 39 are Comparative Examples, and Examples
46 and 47 are Working Examples.
Formulation components of the starting materials
other than the polyol, are shown in Table 3. As the
25 . polyol, 100 parts by weight of a polyol mixture obtained
by mixing 30 parts by weight of a polvmer-dispersed

polyol having a polymer content of 20 wt% obtained by



EXAMPLE 23 To a stainless pressure reactor of 10 [err], 800 g of
pol yoxypropyl ene triol having a nol ecul ar wei ght of 1000 obt ai ned by
reacting POwi th glycerol, and 1.3 g of the 20 double netal cyanide
conplex G as a catal yst, were i ntroduced. After replacenent by
nitrogen, the tenperature was raised to 120[err]C, and 6050 g of PO
was reacted therewith, followed by agléhg until the pressure I n
the system becane constant. Then, an_aqueous ot assi um hydr oxi de

sol ution was apkibyhehbzatbonand acgmlonltr@ieE@nmﬁger@@éw@d e SEAWH in
After renoval of the catal yst, a polyol & was obtained.

43 EXAVPLEh@ATable, colump APQP4i npads7Pr BastisebveweiohtoP 1 GhEerr],
1782 g of pol yoxypropyl ene triol having a_nol ecul ar wei ght of 1000
obt ai ned by reeelvey a@s&iwngwc@hgl Tabhg. 1°81ymsf “PRéYOLS  J¥@S &Sest-al

cyani de conplex H as a-cataly wer I ntroduced. After replace t by
ni trogen, the %p%?éﬁﬁr%ymﬂ§l€HFs@§ Fél@ZBPéVPPC a&ﬁd36@4P§§Qﬂ

was reacted, therewith, followe unt|I é ure

the systemSbecigkoRbnef akle qﬁ%ﬁ51éﬂkéﬂge 9? t16:pdt %?HM@%Q%?

sol uti on was added thereto ew.th

1171 ct th
After removal ofetheam s h?é??gtv'a pBIPgFtﬁZE%ayeégbg Hgg% Foaling

agent x, 0.4 part by weight of the amine catalyst t and
0.1 part by weight of the amine catalyst u, as shown in
Table 3, were mixed to obtain a polyol system liguid.

10 The polyol system liguid was put in one starting
material tank of a reaction injection molding apparatus
(high-pressure foaming machine), and the liquid
temperature was adjusted to be from 25 to 30°C. Further,
the polyisocyanate (a-0) liquid was put into the other

15 starting material tank of the reaction injection molding
apparatus, and the liquid temperature was adjusted to be
from 25 to 30°C.

Both were mixed in such a proportion that the
isocyanate index (index) would be as shown in Tables 4 to

20 6 and Table 9, followed by injection. The isocyanate
index is represented by the equivalent amount of the
isocyanate compound to 100 eguivalent amount of the total
active hydrogen compounds. The injection conditions were
such that the injection pressure was 140 kg/cm?, and the

25 injection amount was 300 g/sec. As the injection mold, a
mold having an inner size of 400 mm X 400 mm X 100 mm (t)

was used as closed, and the mold temperature was adjusted



The catal yst for al kyl ene oxi de ring-opening pol yneri zation used, and
t he oxyet hyl ene group content 15 (EO content, unit: w%, the hydroxyl
nupber (unit: ngKOH g) and the total unsaturation (unit: meqg/g) of the
obt ai ned polyol, in each of the above-nenti oned Exanpl es 10 to 19
(Wor ki ng Exanpl es) and Exanples 20 to 24 (Conpar ative Exanples), are
shown in Table 2. 20 EXAMPLE 42 47To a stainless pressure reactor
of 10 [err], 1000 g of pol yoxypropyl ene triol having a nol ecul ar

wei ght of 1000to be fHbbtmi h@dtby62eact iThe Pivade gfyomr bhe motidlw&sg of the
doubl e metal cyanide conplex J as a catalyst, were 25 introduced. After
repl acenent bycantiedeouttbheminuteseapeeat the wagecaiisad ofo the0sdaritdnaand
5000 g of PO was reacted therewith, followed by aging until the
pressure materials. 44 in the system
became constant. Then, potassium hydroxide was i ntroduced thereto, and
1120 g of EO was r €@Et thle obtainedehighlyAresiliemsy polyureibagst fdopnt,, a
pol yol J1 was obtai ned. 5 EXAMPLE 43 The same operation as
in Exanpl e 542 feam celrysdeabupropertigeepvibhat ipRe chowprs erdsdlicey ande
conpl ex K instead_of t he doubl e netal cyani de conplex Jin Exanple 42
was used, me R PFHORSEBL 8| are. shown ERalppbtes 4 to 6. As the

foam physical properties, the overall density (unit:
kg/m3), 25% ILD (unit:'kg/314 ci?), the air flow (unit:
ft*/min), the ball rebound (unit: %), the compression set

10 (unit: %) and the wet compression set (unit: %) were
evaluated.

The vibration characteristics were in accordance

with JASO B407. Namely, an iron polishing plate of 50
kgt wés put on a test piece, followed by vibration upward

15 and downward with a vibration amplitude of 2.5 mm of a
vibration stand, whereupon the resonance frequency (unit:
Hz) and the transmissibility at 6 Hz were evaluated.

With respect to the molding properties, crushing

properties were evaluated by making the molding sample

20 pass through a roller with a width of 50 mm (25% to the
initial thickness of the molding sample), 1 minute after
release from the mold. Evaluation of the crushing
properties was such that ©: crushing was very easily
carried out and excellent, O: crushing was relatively

25 easily carried out and fairly good, A: some crushing
fractures were formed, and X: many crushing fractures

were formed.



To a stainless pressure reactor of 10 [err],
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and 0.83 g
i ntroduced.
tenperature was raised to 120[err]C, and 7520 g of PO was
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Ethylene glycol mono-tert-pentyl ether
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Ex.

Diethylene glycol mono-tert-butyl ether

Ex.

Glyme

Ex.

tert-Butyl alcohol

Ex.

Tripropylene glycol monomethyl ether
and tert-butyl alcochol




wher eupon the nol ecul ar wei ght distribution (Merr]/Merr]) cal cul at ed
as pol ystyrene was 1.48, and the viscosity was 10 10200 cP/25[err]C

The catal yst for al kyl ene oxi de ring-opening pol ymeri zati on used, and
t he oxyet hyl ene group content (EO content, unit: W%, the hydroxyl
nunber (unit: ngKOH g) and the total unsaturation (unit: nmeq/g) of the
15 polyol obtained, in each of the above-4gnti oned Exanpl es 42 to 44
(Working Exanpl es) and Exanple 45 (Conparative Exanpl e), are shovvn in
Tabl e 8. 'Pabblacﬂl on of a flexi bI e poI yur et hane foam
resilient polyurethare—foamwas—produced—by-the dl of | ' ||g ||vIu
Exampl es 25 {o 34 af eaWalkistg BErarigteds, arqﬁs@ 52
Conpar ati ve Exanples,—and Exanples A@‘,Olg,t-,%nﬁ-
Fornul ati on ¢omponents of thel pbayblnglnat enisal s 24,omher thao oms
polyol, are shoyw iph Table 3.| As the 25 polyol,] 100 partg by weight of|a
pol yol m xt uje—obtalned by m xing—30-parts By weight of a
pol yner - di spér sl ! yol | havyyay B1dol ymsr caontexnd.df 20 wt & opbai ned
by 11 46 pol ynegri zati on of
acrylonitril ¢ -t theltable—col Z g
70 parts by PPyl cay shawn in thet Tabl ¢, cobuom2
"pol yol ", wa ) 100 Parts |by weightf of said polyol, and 3.
parts by 5 ;i—t—he—ep&s-sJ—i—nk-i—ng—agent s—34-—0—part—by weight of

Ex. D Polyol D1 16 23.7 0.013

i3

Ex. E . Polyol El1 16 23.8 0.015

14

ExX. F Polyol F1° 16 23.7 0.019

15

Ex. A Polyol A2 12 17.2 0.022

16

Ex. B Polyol B2 12 16.9 0.017

17

EX. D Polyol D2 13 33.2 ~0.011

18

Ex. F Polyol F2 20 33.1 0.015

19

Ex. G Polyol Gl 16 24.1 0.019

20

Ex. H Polyol H1 16 23.7 0.005

21

Ex. I Polyol Il 16 23.6 0.005

22

Ex. G Polyol G2 12 17.0 0.020

23

Ex. H Polyol H2 13 33.0 0.006

24




the foam stabilizer v, 3.0 parts by weight of the foam ng
‘part by weight of the am ne catalyst t and
antne catal yst u, -as shown in Table 3, were mxed to obtain a polyol
systemliquid. 10 The pol yol systemliquid was put in one starting
material tank of a reaction injection nolding apparatus (hi gh-pressure
foam ng nachine), and the liquid tendgdr ature was adjusted to be from
25 to 30[err]C. Further, t he pol yi socyanate (a -[err]) liquid was put
into the ot herTalibe %tartlng materi al tank of the reaction injection

agent x, 0.4
0.1 part by weight of the

nmol di ng ppatr-atus—and—the 17 LLthLb AR 35 HEe y?\i)éﬁ@[

f 25 to 30 \ . . th t
(rom ?socgéﬁé%émgm% LR el Lo
and Table 9, followd hy injiection
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e_tot

{SR3§- Wéﬁ (mami%%vm P¥ o'ﬁ‘b’é%dD?U
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| nj oo o Conhkéé:ggﬁgl nJ ECtI on ann

rthe injection pressure was 140
nt was 300 g/sec As the injection

100

kg/ cnR2, and t
Q%Qa gg%ﬂgtlgner 9

nold, a
nol d tdg

ITRDAL-AR) (manurotwrned booTasO ! )
IGRRRARARINES adj ust ed

was ‘used as ¢
47 to be fron158 to 62Lerr]C
APHReeSatf %Pt i e i nj

carried out 5

ToyoCARER (o fdet umed MASTOSOH
eUREDRZFTIGNE starting

Polyisocyanate «

TDI80 (a mixture comprising 2,4-TDI
and 2,6-TDI with a weight ratio of
80/20), isocyanate group content:
48.3 wt$

Polyisocyanate B

A mixture comprising TDI80 and
crude MDI with a weight ratio of
80/20, isocyanate group content:
44.6 wt%

Polyisocyanate vy

Denatured MDI containing 2,4'-MDI
(10 wt%) and crude MDI (30 wt%),
isocyanate group content: 25.0 wt%

Polyisocyanate &

A mixture comprising polyisocyanate
vy and polyisocyanate a with a
weight ratio of 90/10, isocyanate

group content: 30 wt%




mat er+ al s.

f oam physi ca

O the obtained highly resilient polyurethane foam
vi bration characteristics and

properties,

properties are shown in Tables 4 to 6. As the

properties,

kg/ 314 cnjerr]),

(unit: t

(unit:

9,

% were

t he overal |

he conpression set
eval uat ed.

i n accor danceTable @i th JASO B407.

density (unit:
the air flow (unit:

nol di ng

f oam physi ca

kg/merr]),
ftlferr]/mn),
10 (unit:5% and the wet conpression set

25% I LD (unit:
t he ball

5

r ebound

The vi bration characteristics were

kgf was put

t he resonan¢
wer e evaluat

properties \
roller with

nol di ng sa
the crushin

carri ed out
out and fai

many crushin
48

Nanely, an iron polishing plate of 50
O a test piece, foltowed by [Vibrafi on upward [15 ang downyar d
with a vibraf®on anplitude of 2.5 Mm#? 4 26 |vidfatli #8stla Whet@ugon
e Tre uency (unit. Hz) gnd_fhe trangmssiiliiylai_b Az
(1 Wth respecz’f t g t]ﬁ]g ol dt ng pa-rt Jte Flishi ng
X evaluated by maki ng t#ﬁ nmol.dj ng s e f p tﬁ? gh a
\% idth of 50 mm (25%t lgi ﬁni al t]?'u cknﬁfs cflﬁie
e), .1l mnute after nel dase frijomthe nol d| Eval gati on |of
éay SHoFER E%i & was s C%O% dt : crlushing was Very egsily
excel ent, % crushing was.rel gtively 25 ga héy c I ed
qg&@@CXQH crushi|ng 1PEa tures |were foi d, ghé i:
%‘Tractures wer e fjor med.
olyisocyanate vy : 92
Polyisocyanate § 92
Overall density 55.0 | 55.3 | 54.9 | 54.8|55.6] 56.0
25% ILD 20.0120.3121.220.8(20.6]20.8
Air flow 2.4 2.8 2.6 2.5 2.9 2.8 .
Ball rebound 73 75 67 68 75 76
Compression set 3.2 3.2 3.0 3.1 3.4 3.6
Wet compression set 9.1 9.1 8.1 7.2 | 9.3 9.1
Resonance frequency 3.5 3.1 3.3 3.1 3.2 3.1
6 Hz transmissibility | 0.53 |1 0.48({0.55(0.52(0.49 | 0.50
Crushing properties © © © © © ©-




Table.1 Cat al yst Ligand Ex. 1 A Et hyl ene

gl ycol .nono-tert-butyl ether Ex. 2 B Et hyl ene gl ycol
nono-tert-pentyl ether Et hyl ene gl ycol nono-tert-butyl
ether Ex. 3 C and glyme Ex. 4 D Et hyl ene gl ycol
nono-tert-butyl ether Ex. 4 D and tert-butyl al cohol
Et hyl ene gl ycol nono-tert-pentyl ether Ex.5%5 E and tert-butyl
al cohol Ex. 6 F Di et hyl ene gl ycol nono-tert-butyl ether Ex. 7
G Adynme Bfalgle 5 H tert-Butyl alcohol Ex. 9 I Tri propyl ene
gl ycol nonongthyt—ettrer and—ter{=-outyl—atcofol
49 Table 2 |Ex. 31 B3 Rydr ox B4 35 Tpt &6
Cat al yst Ppt-yot COTtemnt muTmThe unsaturayion  EX, A POl yol
Al 16 Polyod o 0.018 103Z%x| B2 | B2 Bd yol @1 | FBie
24. 3 0. 020 TT EX. C Polyol__CI 16 q.
0.022 12 Ex|POP D - polyol D1| A21§ B2 | Dz y F2 Gé.msﬂﬂe Ex.
E Pol yol [ET_ ., 16 23.8 105 0. 015 1f05E,. F Pol yol
F1 16 Polyjgogyanate ap 019 15
Polyisocyanate B 105 105 105 105
Overall density 55.0 |1 55.3154.9{54.8|55.6|56.0
25% ILD 17.8118.6 | 21.21]122.8]119.2 | 20.8
Air flow 2.4 2.8 2.6 2.1 2.0 1.9
Ball rebound 76 | 77 | 713 | 68 | 72 | 70
Compression set 3.7 3.1 3.0 | 3.1 3.4 3.5
Wet compression set 8.6 7.6 8.2 8.6 | 8.2 8.9
Resonance frequency 3.2 3.0 3.3 3.3 3.4 3.6
6 Hz transmissibility 0;53 0.48 | 0.55 [ 0.56 | 0.60 | 0.58
Crushing properties © © -© © A A




Ex. - A Pol yol A2 12 17.2 0.022 16 Ex. B
Pol yol .32 12 16. 9 0.017 17 Ex. D Pol yol D2
13; 33.2 0.011 18 Ex. F Pol yol F2 20
33.1 0.015 19 Ex. G Pol yol Gl 16 24.1
0.019 20 Ex. H Pol yol H1 16 23.7 0.005 21 Ex.
I Polyol 11 16 23.6 33 005 22 Ex. G Pol yol
& 12 17.0 0.020 23 Ex. H Pol yol H2 13
33.0 0.THIBL 4 50 Table 3
Pr opyl ene oxjdefrethytenme—oxideCrosstipkimg@gent s additi on product of
sorbitol, EX. hydr oxlyl 3Aunped8 4503fgKOH g
stabilizer v SRX—Z27aC(manufactured; by 10 aé D0 :
Corni ng SiliBatyekoani ng agent x ter| G2 H2 TEDA
L- 33 (manuf agTured by TOSOH Am ne cataf yst CLRE’ ATI ON)
TOYOCAT- ET (pBAEf act ured by TOSOH Ani ﬁle Eé{t al y8¢ U 2  |[ocorPORATI ON)
TDI80 (a m xfure conprising 2,4-TDI and 2,6-TDI with
a wei ght rat|BobYL1PRFYREBEGafate a ]8%?20), i socyanate group content:
48.3 W % i A m xtufre conpri sl njg Td% 80 and
crude MDI wi | Rodvhepgranakei 8 of Pol yi socyannat]eos% err 80/ 20,
i socyanat e gfoup content. i K%
Denat ured MD| O¥8ReAnPRES2EY - MDI Pol yj S8cPanabfel] egfl\]{vt7 (10 wt % and
crude M (3p,ut%, 20.2 | 19.1 | 21.8
Air flow 1.8 | 2.2 | 2.2
Ball rebound %) 69 74 70
Compression set 3.5 3.2 3.0
Wet compression set 9.6 9.1 8.1
Resonance frequency 3.7 3.1 3.6
6 Hz transmissibility 0.58 (0.50 ] 0.55
Crushing properties A A A
Table 7
Catalyst Ligand
E 40 J Ethylene glycol mono-tert-butyl ether
x- and tert-butyl alcohol
B a1 K Ethylene glycol mono-tert-butyl ether
% and tert-butyl alcohol




| socyanate group content: 25.0 wt% A m xture

conpri sing polyisocyanate Pol yi socyanate [err]. y and pol yi socyanate a
wth a wei ght ratio of 90/10, isocyanate
group content: 30 wt % 51 Table 4
Ex. 25 26 27 28 29 30 Pol yol
Al Bl C1 D1 E1l F1 POP 54 Al Bl C1
D1 E1l F1 Polyi socyanate a 105 Pol yisocyanate [err]
105 Table185 105 Polyisocyanate [err] 92
Pol yi socyanate—tfert EQY2 Hﬁfﬁfﬁi eSOy
| Y ta
55.0 55.3 54.9 b54cataldysk | S5RAydd5%]|l L I?O’
535 30,8 bore obe Areth ot &htent |, mber o u’%’%&“‘(‘q Sty
2.9 2.8 Bl IEx.ebpund J Polyol J3 1% 67 24.®8 750.0076
Conpr essi on $eta42 3.2 3.2 3.0 3.1 3.4 3.6| Wet conpress|on
set 9.1 o1 81 2 93 —1+—ResefaRce—fregygency 35
3.1 3.3 3. Ex. 3]2 B.1 |[opblzybLarsnissillsilitly D458 (.48 00065 O0.p2
0.49 0.50 Crushing propertijes [lerr] [err] [er] [efr]
[err]
Ex. J Polyol J2 0 11.0 0.006
44
Ex. H Polyol H3 0 11.2 0.007
45 :
Table 9
Ex. 46 47
Polyol Jl K1l
POP J1l Kl
Polyisocyanate f 105 105
-Overall density 53.3 | 54.9
25% ILD 21.2 1 20.8
Air flow 2.9 2.8
Ball rebound 75 77
Compression set 3.0 2.9
Wet compression set . 9.1 9.1
Resonance frequency 3.1 3.2
6 Hz transmissibility 0.49 | 0.51
Crushing properties © ©

5 INDUSTRIAL APPLICABILITY

A resilient polyurethane foam produced by using a

polyether polyol produced by reacting alkylene oxide with



52 Table 5 Ex. 31 32 33 34 35 36

Pol yol - A2 B2 D2 F2 Gl HL POP

A2, B2 D2 F2 Gl H1 Pol yi socyanate a 105. 105
Pol yi socyanate [err] 105 105 105 105 Overal

density 55.0 55.3 54.9 54.8 55.6 56.0 25%ILD

17.8 18.6 21.2 22.8 19.2 20.8 Air fl56w 2.4 2.8

2.6 2.1 2.0 1.9 Ball rebound . 76 77 73 68 72
70 Conpr essi @n metyhydroxy cgugoun@ havimgat begst 3 hydrgxyl ggpups
conpr essi on set 8.6 7.6, 8.2 8.6 8.2 8.9 Resonance frequency
3.2 3.0 3.3 am ipitiptor Bethe ppesenerneSsthel Fayalyss3foy 48 0.55
0.56 0.60 0.58 Crushing_properties |, [err] ) L%rrL Lerr]
[err] [err] alkylene ox¥§¢]r1ng—open1ng polymerization the presegg
Table 6 Ex. | ) , 37 38 39 fol ol .

| 1 2 Hainyggtion, is excellent in foampq phygpca Pé°p96F}F§ocyanate

err 105, Polyi socyanate, [err ) 105, 105 .Overal
gens%ty 5 vibrajyiqn [ac _;%t 16¢%§)moldlng propert:&.es20_"l%he19_1

2L.8 AT f“m%rushing property o%'g shgég cughgon having a large size

and a complicated shape will significantly be improved
.while maintaining comfortableness of the sheet cushion to

sit on.



Bal | rebound % ' 69 74 70 Conpression set 3.5

3.2 3.0 Wet conpression set 9.6 9.1 8.1 ‘TEﬁRﬂnnﬁﬁf444ﬂyuﬂ14L
3.7 3.1 3.6 6 Hz transmissibility 0.58 0.50

properties A A A Table 7 Cﬁt£ Lﬂﬂ” ”” ”"'
Li gand Et hyl ene gl ycol nono-tert-butyl *et

and tert-butyl al cohol . Ethylene gly&d nono-tert-butyl ether

K and tert-butyl al cohol 54
Table 8 Cat al yst Pol yol CLAEMS: Hydroxyl Tot a

cont ent nunber unsaturation Ex. J Pol yol J1 16 24.
0 0.007 1. 4R catakxst for alkyleneopygderlng QBenlng 24, 3

0. 015 43 Ex. J . Pol yol J2 006

44 Ex. polymeriz@pignl waich cgmprlseslg gouble me@aégﬁyan;gg

Table 9 Ex. 46 47 Pql yo

J1 K1 complex catalyst having, as an organic ligand, a compound

5 represented by the formula (1) or the compound
represented by the formula (1) and another compound,
‘coordinated thereto:

R'-C(CH,), (OR') OH (1)
wherein R1 is a methyl group or an ethyl group, R0 is an
10 ethylene groﬁp or a group having a hydrogen atom in said '
ethylene group substituted by a methyl group or an ethyl
group, and n is an integer of from 1 to 3.
2. The catalyst for alkylene oxide ring-opening
polymerization according to Claim 1, wherein said another
15 compound to be used together with the compound.
represented by the formula (1) is one or more compounds
selected from the group consisting of tert-butyl alcohol,
n-butyl alcohol; isobutyl alcohol, tert-pentyl alcohol,
isopentyl alcohol, N,N—dimethylacétamide, glyme, diglyme,
20 triglyme, isopropyl alcohol and dioxane.
3. A method for producing a double metal cyanide complex,
which comprises having an organic ligand coordinated to a
reaction product obtained by reacting a metal halide with
an alkali metal cyanometalate, in an agueous medium,
25 wherein a compound represented by the formula (1), or the
compound represented by the formula (1) and another

compound, are used as the organic ligand:



POP . J1 K1 Pol yi socyW 105
105 - Overall density 53.3 54 9 25%

21,2 20.8 Air flow f Mmﬂﬁﬂ

75 77 Conpr essi on set 3. 0 u set
9.1 9.1 Resonance frequency 3.1

transmssibility 0.49 0.51 Crushi'hg propertles [err]
[err] I | NDUSTRI,AL APPLI CAB| LI TY A resilient polyurethane foam
produced by using R-C (k) yé0Rer,0fol yol produced bilkeacting al kyl ene oxi de
W th 55 a pol yhydroxy -cogpound

havi ng at | easﬁzher@yrdrbst gr ougishy lasgeoup rox i ai oethyl t groppesBnces odnt he
catalyst for alkylene oxide ring- openlng pol ynerization of the present
i nvention, is eXeelerRatITeup oakh ahgsPyal EVéBér gi Bydrogepr atiogn in said

character| stics and nol ding properties. . The crushing property of a sheet
cushi on havi neEY18%R %?9%9 aRBShiEBhedi Byt amekhye @rPMDsOgnPR e&ily b

I mproved mhlle nalnt%hn|ng confortablene%s of the sheet cushion to Slt
on. group, s an integer of from 1

4, A method for producing a polyether monql, which
comprises subjecting.alkylene oxides including an
alkylene oxide having a carbon number of at least 3, to
ring-opening polymerization with a monohydroxy compound

10 as an initiator in the presence of the catalyst for
alkylene oxide ring-opening polymerization as defined in
Claim 1 or 2, and then optionally subjecting ethylene
oxide to ring-opening polymerization in the presence of
an alkali catalyst.

15 5. A method for producing a polyether polyol, which
comprises subjecting alkylene oxides including an
alkylene oxide having a carbon number of at least 3, to
ring-opening polymerization with a polyhydroxy compound
having at least 2 hydroxyl groups as an initiator in the

20 presence of the catalyst for alkylene oxide ring-opening
polYmerization as defined in Claim 1 or 2, and then
optionally subjecting ethylene oxide to ring-opening
polymerization in the presence of an alkali catalyst.

6. A method for producing a polyurethane compound, which

25 . comprises reacting the polyether polyol produced by the
production method as defined in Claim 5 with an

isocyanate group-containing low molecular weight compound.



56 - CLAI MS: I | kyl ene

oxi de ring-opening pol yneri zati on, which c mﬂ”' t al
cyani de conpl ex catal yst having, as an orga ﬂWﬂ# ﬂp ﬁlggund 5

represented by the formula (1) or the conpound * fepresen t he
formula (1) and anot her conpound, coordi nated thereto: 1
0 Rerr]-C(CH err])[err](OR err])d&rr] OH (1)

wherein Ris a methyl group or an ethyl group, Ris an 10 ethyl ene group
or a group having A& mgthedefont prefiucsagda polysrrihane §eep ¥hEsh tuted
by a nethyl group or an ethyl group, and n is an integer of from1l to
3. 2. Thecemprises feachirg| the EQEM@thEﬁgP@éyﬁ’ianIOduceéoI]%Vrmthezation
according to Claim1, wherein said another 15 conpound to be used together
with the conpdemeductioncpethedtas g9fineds dpnGilaimp witbnéTor nore
conpounds .selected fromthe group, consisting of _tert-hQutyl al cohol
n- but yl aIcoho%$°¢¥%%@F?lgﬁPEEhSPPtPéP%nEeAPVIm&&@&ﬁéﬁ? welghits GoFRapn
al cohol , N, N-dj et hyl acet am de, _gl yne, diglyne, 20 triglyne, isopropyl

al cohol and@ ditxarae presence ofpphb8aMeRIpREaiting a doubl e netal cyanide

conpl ex, i ch conprises havi an organi ¢.l.i gand coordinated to _a
reggtion prodd%? d%ﬁ&?&gﬂéb °¥e%%%$ﬁ§lﬁgn§?5?gﬁéﬁkgg RPﬁWureE%%%? 924 i

nmetal cyanonetal ate, in an aqueous diu 25 wherei.n a conpound
r epr esent ed bj" h%hf%ﬁm%¥bsf )§u§pegﬁéngnglky§ene oXldes 1ﬂgid§1ng an

alkylene oxide having a carbon number of at least 3, to

d

ring-opening polymerization with a polyhydroxy compound

10 having from 2 to 8 hydroxyl groups as an initiator in the
presence of the catalyst for alkylene oxide ring?opening
polymerization as defined in Claim 1 or 2, and then
reacting a polyether polyol having from 2 to 8 hydroxyl
groups, a hydroxyl number of from 5 to 38 mgKOH/g and an

15 oxyethylene group content of from 5 to 30 wt% and
obtained by ring-opening polymerization of ethyléne oxide
in the presence of an alkali catalyst, with an isocyanate
group-containing low molecular weight compound in the
presence of a foaming agent.

20 9. A method.for producing a polyurethane elastomer,
.which comprises reacting an isocyanate group-terminated
urethane prepolymer obtained by reacting a first
polyether polyol with an isocyanate group-containing low
molecular weight compound, with a curing agent containing

25 a second polyether polyol, wherein at least one of the
first polyether polyol and the second polyether polyol is

the polyether polyol produced by the production method as



conmpound represented by the formula (1) and anot her cohpound, are used

as the.organic |igand: 57
Rlerr]-C(CHerr])[err](ORerr])[err]OH wherein R 1S
a nmethyl group or an ethyl group, Ris an et hyl ene grﬂﬂﬂmum“mﬂum”“l
havi ng a hydrogen atomin said .ethyl ene group substit |
group or an ethyl 5 group, and n is an is8eger of from1 to

met hod for producing a pol yether nonol, which conpri ses subjectlng

al kyl ene oxi de@efimeddingCaaim 5. alkylene oxi de having a carbon nunber of
at least 3, to ring-opening polynerization wth a nonohydroxy conpound
10 as an |n|t|b@orA|meth@dpf@Sepceduc1n§eacapéyygeth@ne elasglomgrane oxi de
ri ng-openi ng pol ynerization as defined in Claim1 or 2, and then

optional | y subyletehngomprjsesereactipgi ab dsocyagaseesiveyrpdieymimatad on in
t he presence of an al kali catal 15 5. A nmethod for producing a
pol yet her pol yarethanehprepol E@ﬁﬁrpbé§1§§§|b&t?ﬁ@céﬂﬁﬁlé#@ @QLﬁﬁihQRﬂudlng
an al kyl ene_oxi de haV|na‘a carbon nunber of at |east 3,

ri ng- openi iy pePivieti prefBReRi PY 5%@%9&?6%9%5@589% as defﬁaxﬁdwguat

| east 2 hydroxii gmog s an initiator in the pr.esence of the catal yst
for al kyl ene oxt% hﬁlgBeﬂPn@SOCYanBEFyﬁEPPPaFPBﬁa&§1H€h¥%¥jWQ4QQQ%QH].
or 2, and then optional |y su ectin th oxi de ,tqQ ring-openin

ol yrier 1 zat | oneioRRoCHTBAaREY B ChrearRaino Rpars. fontainlng B RNV

hydrogen compound other than a polyether polyol as the
main component and containing no polyether polyol.

10



/4f/7:;;thod for producing a pol yurethane conpound, which 25 conprises

reacti ng the pol yether polyol produced by the producti on net hod as
detined in Cdaim5 with an i socyanat e group-containing | ow nol ecul ar
wei ght conpound. 58 7. A

met hod for producing a pol yurethane foam which conprises reacting the
pol yet her pol yol produced by the prod®@tion method as defined in Caim
5 with an I socyanat e group-containing | ow nol ecul ar wei ght conpound 5
in the presence of a foaning agent. ABéhRﬁg%ethod for producing a

I 11 ent I th f oam whi ch ' | ect] | k
e ool Sl o and SebS kgt cme i BRE ST F6ER PSR e R R | cast
3, t i ng- ' ' ' i th l,yhyd 10
2 g trom o SoTBERRR BOLYTE LEakLe0 i R Ay comaund 10
i Qaimy or Srthng PRORNYAroRy GBIPRIRE Barseenal BERRS VS rom 2 fo
8 hyd I hydr. b f_f 5.1 KOH/ d
A TR T A e e i
ring-opening pelyneqigaLhanaghagt ByhENEpanifle polymllitAe RECHNGHLOT an
al kali catal yst, w an ‘1socyanate grodp-cont ai ni ng 1 ow nol ecul ar

rgight compou rEQ?ﬁEeinvent96ﬁ§eﬁgeeQEeilgﬂﬁa%ﬂgE@Qﬁﬁ%hys%%alg' A et hod
produci ng. @ polyurethane el astoner, I'ch conpriseées reacting an
i socyanate gr ogpaheffkBat e¢ibration characteristics and molding
properties. The crushing property of a sheet cushion
10 having a large size and a complicated shape will
significantly be improved while maintaining
comfortableness of the sheet cushion to sit on.
Accordingly, a resilient polyurethane foam useful as a
sheet cushion for wvehicles, particularly for automobiles,
15 can be provided.

The present invention provides a catalyst for
alkylene oxide ring-opening polymerization, which
comprises a double metal cyanide complex obtained by
having mono-tert-butyl ether of mono(or di or

20 tri)éthylene glycol as an organic ligand ¢oordina£ed to a
reaction product obtained by reacting a metal halide with
an alkali metal cyanometalate, in an agqueous medium.

The present invention further provides a method for
producing a resilient polyurethane foam, which comprises

25 subjecting alkylene oxides including an alkylene oxide
having a carbon number of at least 3, to ring-opening

polymerization with a polyhydroxy compound having from 2



//uréfﬁggé prepolyner obtalned by reacting a first pol yet her polyol wth
an i socyanate group-containing |ow nol ecul ar wei ght conpound, with a

curi ng agent containing 25 a second polyether polyol, wherein at |east
one of the first polyether polyol and the second polyether pol yol is

t he pol yet her pol yol produced by the producti on nmethod as

59 defined in Caimb. 10. A meth@d for producing a pol yurethane

el ast orer, whi ch conprises reacting an isocyanate group-tern nated

ur et hane prepdorerhwit@aynkedbyupeaasiay thetpatget her thé ppebgokepodduced
by the production nethod as defined in Claim5 with an i socyanate

gr oup- cont ai nisaid cvetmlystul Bor alkykémhtoxbdgovbug-ebenhingcuri ng agent
contai ning an active hydrogen conpound other than a pol yether polyol as
t he mai N otz &b o rd nt e neepot ey harppdygbher polyol

having from 2 to 8 hydroxyl groups, a hydroxyl number of
5 from 5 to 38 mgKOH/g and an oxyethylene group content of
from 5 to 30 wt% and obtained by ring-opening
polymerization of ethylene oxide in the presence of an
alkali catalyst, with an isocyanate group-containing low
molecular weight compound in the presence of a foaming

10 agent.



