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25 volatile and thus increase the total content of volatile
constituents in the polyether polycl and in the polyurethanes
produced therefrom, in particular flexible polyurethane
foams.

30 They act as chain terminators in the production of the
polyurethane because they delay or reduce the crosslinking of
the polyurethane or the buildup of the molecular weight of
the pelyurethane.

35 It is therefore very desirable in industry to avoid the
unsaturated constituents as far as possible.

One way of preparing polyether alcochols having a low content of
unsaturated constituents is the use of multimetal cyanide

40 catalysts, usually zinc hexacyanometalates, as alkoxylation
catalysts. There is a large number of documents in which the
preparation of polyether alcohols by means of such catalysts is
described. Thus, DD-A-203 735 and DD-A-203 734 describe the
preparation of polyether alcohols using zinc hexacyanocobaltate.

45 The use of multimetal cyanide catalysts can reduce the content of
unsaturated constituents in the polyether polycl to about
0.003-0.009 meqg/g - in the case of conventional catalysis using



5 known. These catal ysts are usually prepared by reacting solutions of

metal salts such as zinc chloride with solutions of alkali netal orngEgsz
al kaline earth netal cyanometal ates, e.g. potassium hexacyanocobaltate.

wat er-m sci bl e, heteroatomcontai ning conponent is generally added to the
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Thus, it has been found that polyether alcohols having a random
end block of propylene oxide and ethylene oxide which have been
prepared by means of multimetal cyanides as catalysts have a
significantly higher reactivity than polyether alcohols of the

30 same compositicon which have been prepared by means of potassium
hydroxide as catalyst. This increased reactivity, which is
attributable to a higher primary hydroxyl group content, causes
considerable problems in most applications of such polyether
alcohols.

35
Thus, WO 97/27,236 (EP 876,416) describes a polyether alcohol for
use in high-elasticity flexible foams, which polyether alcchel
comprises an inner propylene oxide block which makes up not more
than 35% by weight of the total amount of alkylene oxide and one

40 or more external blocks of ethylene oxide and propylene oxide
containing at least 2% by weight of ethylene oxide, and the inner
block is catalyzed at least partly and the external blocks
completely by means of multimetal cyanide catalysts. However,
such polyether alcohols are, as mentioned above, significantly

45 more reactive than commercial base-catalyzed polyether alcohols



of flexible slabstock foans. In particular, crack formation occurs in the
foam and the nechani cal properties of the foans are inpaired. 10 A 76 FEB 2604
possi ble way of alleviating this deficiency is to change the proportions
of the al kyl ene oxides used in the preparation of the polyether alcohols.
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be able tosygesmensate for the altered reactivity of the polyether al cohols
are usually associated with adverse effects on the foam properties. 20 A
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atoms, Jg QALheyl ar propylene oxide, is added on at the end of the chain.

However, it has been found that polyether alcohols which have
been prepared by means of multimetal cyanide catalysts and to
which the compounds described in EP-A-654 056 have been added
30 cannot be used for producing flexible polyurethane foams. In
particular, foams produced in this way displayed poor curing
behavior with pronounced crack formation. In addition, such
flexible foams have an insufficient open cell content.

35 It has now surprisingly been found that polyether alcohols
prepared by means of multimetal cyanide catalysts have the same
reactivity as polyether alcohols which have the same proportions
of ethylene oxide and propylene oxide in the polymer chain but
have been catalyzed using potassium hydroxide if a propylene

40 oxide block is incorporated at the end of the polyether chain of
the polyether alcohols prepared by means of multimetal cyanide
catalysts.

The present invention accordingly provides polyether alcochols
45 which can be prepared by catalytic molecular addition of ethylene
oxide and propylene oxide, wherein at least one multimetal



10 The invention further provides a process for producing polyurethanes
preferably flexible polyurethane foans, in particular flexible sIab%ﬁ&&ﬁZWL
foam by reacting polyi socyanates with the pol yet her al cohol s of the
present invention, and al so 15 provi des the pol yuret hanes produced by this
process. In a preferred enbodi nent of the present invention, the end bl ock
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WEteredzs'fbégf %B% eﬁQrfﬁcJﬂH%ﬂFEEQE?gréﬂkytdtpaeast 90% and in particular
at least 95%, of the total number of hydroxyl groups are
secondary hydroxyl groups. The content of unsaturated
constituents is preferably less than 0.015 meq/g. The value was
determined tritrimetrically by means of the iodine number
30 measured in accordance with the BASF Schwarzheide GmbH standard
test method PPU 00/03-12.

The molecular addition of the end block of alkylene oxides having
at least three carbon atoms, in particular propylene oxide, can

35 be carried out in various possible ways. Thus, it is possible to
prepare polyether alcohols having a purely blockwise arrangement
of the alkylene oxides. In this process variant, only one
alkylene oxide is metered in at a time, followed by the next, and
so forth. According to the present invention, a pure propylene

40 oxide block is added on as last block.

In a further preferred variant, a pure alkylene oxide block,
preferably propylene oxide, is, if desired, first added onto the
initiator substance, followed by metered addition of a mixture of
45 ethylene oxide and propylene oxide, with the ratio of ethylene
oxide to propylene oxide being able to vary over the time of
metered addition or preferably remaining constant, and, at the



It is also possible to add small amounts of ethylene oxide to the end
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The polyether alcohols of the present invention usually have a
functionality of from 2 to 8, preferably from 2 to 4 and in
30 particular from 2 to 3, and an equivalent weight of greater than
500 g/mol. Initiator substances used may be relatively high
functionality initiator substances, in particular sugar alcchols
such as sorbitol, hexitol and sucrose, but are usually
bifunctional and/or trifunctional alcohols or water, either as
35 the individual substance or as a mixture of at least two of the
initiator substances mentioned. Examples of bifunctional
initiator substances are ethylene glycol, diethylene glycol,
propylene glycol, dipropylene glycol, 1,4-butanediol and
1,5~pentanediol. Examples of trifunctional initiator substances
40 are trimethylolpropane, pentaerythritol and, in particular,
glycerol. The initiator substances can alsoc be used in the form
of alkoxylates, in particular those having a molecular weight My
in the range from 62 to 15,000 g/mol. These alkoxylates can be
prepared in a separate process step, and it is also possible to
45 use catalysts other than multimetal cyanide compounds, for
example alkali metal hydroxides, for preparing them. When using
alkali metal hydroxides for preparing the alkoxylates, it is



catal yst may already be present in the initiator substance, but it a SO
possible to add the catalyst only after the treatnent of the |n|t|62t5) 8 2004
substance. In the latter variant, the catalyst 15 is subject to |ess

thermal stress. Prior to nmetering in the alkylene oxides, it is customary
to make the reactor inert in order to_avoid undesirable reactions of the
al kyl ene oxides with oxygen. The al ky®#ene oxides are then netered in and
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nunber of ? E atcgrrrtlﬁan
equa| to 9§B cl pre era r}rom 38 to 15%%(:, and pressures in

the range from 0.01 bar to 10 bar. It has been found that the
rate at which the alkylene oxides are metered in likewise has an
influence on the reactivity of the polyether alcchols formed. The

25 faster the alkylene oxides are metered in, the higher the
reactivity of the resulting polyether alcohols.

The multimetal cyanide catalysts used in the process of the
present invention usually have the formula (I)

30
M1 [M2¢(CN)p(A)cla * fMIgX, - h(H20) - eL (I)

where
35 Ml  is a metal ion selected from the group consisting of Zn2+,
Fel+, Co3+, Niz+, Mn2+, Co2+, Sn2+, Pb2+, Mo4+, Mo6+, Al3+,
v4+, V54, Sr2+, W4+, W6+, Cr2+, Cr3+, Cd2+,
M2 is a metal ion selected from the group consisting of Fe2+,
40 Fe3+, Co2+, Col3+, Mn2+, Ma3+, V4+, V5+, Cr2+, Cr3+, Rh3+,
Ru2+, Ir3+

and M! and M? are identical or different,

45



his a fraction or an integer greater than or equal to 0. These conpounds
are prepared by generally known methods by 25 combining the aqueous 26 FEB 2004
solution of a water-soluble netal salt with the aqueous solution of a
hexacyanonet al at e conpound, in particular a salt or an acid, and adding a
wat er-soluble ligand thereto either during or after the m xing of the two
solutions. 30 The catalyst is usually7used in an anount of |ess than 1% by

wei ght pref er ajd Vard Rn3BnagPLetted fr8fSthdagrdhpp Yoh¥iveiditlor HRAfkegul arly
preferably 1n amamnudl 8lntess LAgRoA000, RAMANY, | BhPatiddatlar 10 an
anount of | ess % han 500 ppm - In each case’ based .6n the. wej ght’ of the
pol yet her al coHAICY 286t enCHrltSys CHFPPRELFrers R 1ANG ARG d?f“ig‘satﬁr'ef erably

carried out wusing nultinmetal cyanide catal ysts prepared by conbining a
netal Iy and ancwhadenesaldédtedadirdmashé opnipbednshs Eh-BHhaddde,

Pr eI e:eane i's I?J&Qnﬁid\é?nsﬁi)fé”ﬂ&,t ic%%_aha@y,arﬂﬁig%t,aw;i%mm 40 contain
acetate, formate Qr prapi an n _X-.r n pattern as
descri bed ir1[j§%§?ﬁ£§F8788§§“€§%/stggkgg f%%é} a ﬁ%ﬁ§8||ruc5§§£§ﬁ%h These

mul tinetal cyanide catalysts are crystalline and have, if 45 they can be
prepared ds a isi mgMatghaBéscibln dilgandt sekentaredrpm hhe PR cONSEREIABL al
salt ana t he mfAamarehalk| cabdsipeiesnt kelbmess, echeurlst | pelydtleeni ésteasal yst

which is prepajetsas afe86s | hertrin e 36 ERB200Ys YesDE 197, 42, 978 and cont ai ns
acetate and crystallizes in a nonoclinic systemalways has a zinc:cobalt

ratio of 2:1. Anong these crystalline nultinmetal cyanide catalysts,
preferencd™5 is given to those which have a platelet-1ike norphology. In
this context, the termplatelet-like refers to a particle whose width and
| engt h & @,mbrecthdn §iand tn mre chesemisktdes bdhet¢rmpqydd ii6l e. 10 Conpared
to the uselettziavapbpusewnxhlnonsatioi chionetric nultinetal cyanide

catal ysts, the use of crystalline and stoichionetric nultinetal cyanide

cat al yst s has (the,aduant 36e A phbhPr 4G 114830l 10 State structure
p e

and surface structure nakes I 0SSl to avoi'd undesirable

pol yneri zati on-acti ve centers which can 15 | ead, for exanple, to the

f or mat i20n fof HisgR FBPEELPROHAN AP tEBRT yFTa2tefhdNABRY | A 23Fri ed

out continuously or batchwi se. After the reaction is conplete, the

unr eact ed WmONGERES faadtYoh adrt e 2@ tegap ogreistear @ hnenow eelpdalomd 188 reacti on

m xture, usually by nmeans of distillation. The catalyst may remain in the

pol yet her Th%é OBhoobits Idrd raBHALA Yoy SJEREEALLL OknSARHBAAY BRanS of

filt ratzlsort.]':'o gningﬂg éIgqnuee(fuggggfﬁt{ggﬁiolay%tarég'\%-satl) 1%1%' ?ne%];lt le@r$§§pt
the aqueocus solution of a hexacyanometalate compound, in
particular a salt or an acid, and adding a water-soluble ligand

thereto either during or after the mixing of the two solutions.

30 The catalyst is usually used in an amount of less than 1% by
weight, preferably in an amount of less than 0.5% by weight,
particularly preferably in an amount of less than 1000 ppm and in
particular in an amount of less than 500 ppm, in each case based
on the weight of the polyether alcohol.

35
The process of the present invention is preferably carried out
using multimetal cyanide catalysts prepared by combining a metal
salt and a cyanometallic acid as described in EP-A-862,947.
Preference is also given to multimetal cyanide catalysts which

40 contain acetate, formate or propionate and display an X-ray
diffraction pattern as described in DE 97,42,978 or crystallize
in a monoclinic system.

These multimetal cyanide catalysts are crystalline and have, if

45 they can be prepared as a single phase, a strict stoichiometry in
respect of the metal salt and the cyanometallic component. Thus,
a multimetal cyanide catalyst which is prepared as described in



I nvention are preferably reacted with pol yi socyanates to give

pol yur et hanes, preferabiy pol yurethane foans and thernopl astic 26 FEB 2004
pol yur et hanes, in particular flexible polyurethane foanms. Here, the

pol yet her al cohols of the present invention can be used 30 individually, as
a mxture of at least two pol yether alcohols according to the present

I nvention or in adm xture with other %orrpounds containing at |east two
active hydPBgkh 40998 Pod y¢aumimsatecstabe cédnd airylsealid dgedeire aare al |

i socyanat egsoheoliiic 39stem HIwdily QaisSACY 2R ColleuUpsatis e Mol ecule. 1t is
possible to use either aliphatic i socyanat es such as hexanet hyl ene

dii socyanaj e one _di.i. soc ate (.l .PDI referabl
aromatic_i S0 m@: eesse gﬁ Qg‘ﬂ’tr{ﬁ “&ﬁéma?!g@ cz‘ %%Y diIFRERFEREEhane
di i socyahat® S(Jt\}‘lﬁr') t9r these utleichohayg & phe Q%tlﬁé%ﬁem@l??WwatI@ &hds

pol ypheny| ¢osamsthyhenterpapletedefraddkesrétenmeolVBl particlies wiose pddshbl e
to use | saeydeEiges wheChor@vwhdedivendiheedtdy thieRhEOE adf WheOf  ur et hane,
uret di one, pd Saanurate, all ophanate, uretonimne and other groups,
referred to as nodified isocyanates. 45 26FEB2004 9 As conpounds which
contain_at | east two | socyanat e-reactive groups and can be used in

adni xt ut® GETRFIEFe tRoFDRt of AgRsPRoudfagdfogstednhiongidil swltimetal
possi bl e teraideagiphasystoertdwpusss ofinegrysiefldriall pngosyolchionetrgct he

pol yol' s, puoiMsiriesalScpanidd s:aanrdystkyhss ethegpaldyahtajavendthaaglieatiagt of

i ndustri althd EQAHABESte TRyt Ral PO e stsadthinpd rmmuqen ossible

pol ég;et ha&esdv{a,lrlgullaggééi £ %1%%2%; rt‘a%ttfiwzsgn@&da G %ho al kyl ene
H—functlonaﬁDadr CPF 2P BFIRY s%é’né: %’f‘?/%’s? &Iglll%lrgo]ﬁf U?&&EFy

pr epar ed B&Plé@tlérl fication of pol yf unctional carboxylic acids with

pol yfunctional al cohols. The conpounds containing at |east two groups which
are reactimhe reewaldnisacenaaerdedupst darinmehslly ehadatcdxtieadeastand/ or

15 crossl idkersavbish 18D 1e¥B, O¥RE hirdRteiCondRESE AP vahakdst
bi functwr&lmgeqhaes @@dzé?rrov%'dceeeh\stne%&ﬁ%e YL ale Lgmlgr bgnlg;aﬁénge

from60 to uels usual

n g S
conpounds g 1\AﬁAJS'}L|aJ:J‘°n' g;'L"heeousgzail Yt he"PedcToh ¥%g‘%ﬁa& § Frt he ur et hane
reacti on &F§ORPE iRk 11k d\ﬁaﬂ‘&“PHeYs’E%‘P‘?‘f% FREcPFaMRlE JiY Means of
pol yur et hfid$rakaemn as physically acti ng bl owi ng agents, and also
m xtures thereof. Physically acting blow ng agents used are hydrocarbons

havi ng 5 @ Aeh@iénédrddvelt @B, pbyOYHAAERE1 BYSH 0ot prBsehavi ng from 2
to 6 Caer@v@hQH@n §¥¥(H¥§%er§5§ aLéactéﬁ'ﬁ% gbﬂfiéo %§9§UEB §§vgarbon
ggﬁgggﬁdg gﬁ %é%aES:fegggﬁ y3$f&ure ane foamspar ermoblas lc

po yurethanes, in particular flexible polyurethane foams. Here,

the polyether alcohols of the present invention can be used

30 individually, as a mixture of at least two polyether alcohols
according to the present invention or in admixture with other
compounds containing at least two active hydrogen atoms.

Polyisocyanates which can be used here are all isocyanates having

35 two or more isocyanate groups in the molecule. It is possible to
use either aliphatic isocyanates such as hexamethylene
diisocyanate (HDI) or isophorone diisocyanate (IPDI}, or
preferably aromatic isocyanates such as tolylene diisocyanate
(TbI), diphenylmethane diisocyanate (MDI) or mixtures of

40 diphenylmethane diisocyanate and polyphenylpolymethylene
polyisocyanates {(crude MDI). It is also possible to use
isocyanates which have been modified by incorporation of
urethane, uretdione, isocyanurate, allophanate, uretonimine and
other groups, referred to as modified isocyanates.

45



conpounds, in particular heavy nmetal salts and/or organic netal 30
conpounds. In particular, known tertiary am nes and/or organic neta§FER 2004
conpounds are used as catal ysts. Suitable organic netal conpounds are, for
exanple, tin conmpounds such s tin(ll) salts of organic carboxylic acids,
e.g. tin(ll) acetate, tin(ll) octoate, tin(ll) ethylhexanoate and tin(ll)

| aurate, and the 35 dialkyltin(lV) sal®s of organic carboxylic acids, e.g.
di butyl ti nAsdeempeends wiiioht yootaimdidtaneate, twbtnﬁqﬂyhnateaféi&ﬁiv&nd

di octyl ti ngdbaget e .cdmx ®@PLEEd Ofn HBARLGra W 1as tHeS Leipse y 4073

1ddhoi s
purpose argg tkéd elgltygefm.] RGvedt fodl qztaly c 8 g g%eﬁyt] enegl D1 ne: tr| but yl am ne,

di nmet hyl benzgl anine

NNN.N - ﬁ:%ﬂ an&]gﬁ%‘gaf yhéao yo ong the polyols, polyether
N, N, N, NB- P@%Y%%témﬂ ROLypeter @%MSnéa‘raum torearelsbhingd st ired,

pent amet hy inip@r ogndesn &hei aniyethqmrpoayan.hydz@bcetmd predut g ne,

3- et hyl - 6pél pintdtt A1EsnNaré- agePeIy Pre Qk@@t$9”BHEeHQBEQPy£éﬁnéﬁﬁltién of
L, 3-bi s(di spkhyd dnichaliul ang. sg]o(c%ﬂwg& i@{g}%&% dYhid 70D Hropylene

N- et hyl nor pho )

2-di neth Igm no’etchoxyet %5%%{;0 FEFﬁ’én%'fl%ﬁﬁ"‘W&esz6E‘EW1‘1(§’°1Y°15
t et r amet hyRFRBEHALN BReRpERT es&ieﬁéfh GR B RINPRAY Aynet inned! ani ne,

N- net hyl i nfacbivd ic Refids nyith,merdunethgﬂldmtqﬂlo@ﬂwdsam ne,

N-di met hyl am noet hyl nor phol i ne, 5 3,3'-bis(di methyl am no)di-n-propyl am ne
and/ or  bif{e-RinpRhdaknebsOR O htetbele HRZALOUCHRIE 2 @E%e
di met hyl P1 85 r].%!oc ahlatebg% aranlgﬁ égﬁdaeetch\énllgnggkermenres AN/
tris(N, N dinethyl 0 Hhéxa riazin

4 hi o B® ZEAFIHAMTE- PRLRE Ao PeafPRD Y137 fogitege, Tape are ot least
2- ami noprdb‘yﬁ““rft&"éiﬁﬂfe?ﬁb&%ﬁ |andd oy plae [having molecular weights in
1- am nopr dihd x2ngesfrombed yio ioddazol e, 1-am noet hyl - 4- hexyl i m dazol e,

| - am nobutyl - 2, 5-di et hyl i m dazol e,

1-(3-ani ncpw wk:hna ghbyis A-dmt hyl hawﬁzplneadeléflw@e@namro%ln bihgazol e
and/ or aql-fpd c}ﬁ gogagi&kg ¢ TRENYELOL 16 Voo RLELEL 20F Yone ureth?g?
erably

1, 4-di azabl e oct ane ,and , artlcu ar |

1- (3-am nopropy i APda2%F et t9vg ﬁﬁi cfd:)ﬂr)tlﬁgn@?ﬁiﬁ’rarﬁsdszéilg %nd/ or 20
1, 4- di azaiodySFsEbanes; Jenowme asTﬁ‘Byﬁh? Vs tagtdage bl peing Avepss  uaed

i ndi vi dualdlpoomikhurée thegracs. Bhysicably Actingablesimpd/gemtaddséed vase used
are, for eyarpkerbonsdhaeiraseonagensss ddrmdn aebas fandhgenakeaant s,

filler psamga@bchebBhol KAVithg 43 oBh CEb 8 Tarbon! StoMS! OB Ohes) LALUSILY toO
mx all S%Q%Ek@g Qﬁéf%'éﬂé%s sh@h as carbon dioxide and/or noble gases.

Catalysts used are, in particular, amine compounds and/or metal
compounds, in particular heavy metal salts and/or organic metal

30 compounds. In particular, known tertiary amines and/or organic
metal compounds are used as catalysts. Suitable organic metal
compounds are, for example, tin compounds such s tin(II) salts of
organic carboxylic acids, e.g. tin(II) acetate, tin(II) octoate,
tin(II) ethylhexancate and tin(II) laurate, and the

35 dialkyltin(IV) salts of organic carboxylic acids, e.g. dibutylfin
diacetate, dibutyltin dilaurate, dibutyltin maleate and
dioctyltin diacetate. Examples of organic amines customary for
this purpose are: triethylamine, 1,4-diazabicyclo[2.2.2]octane,
tributylamine, dimethylbenzylamine,

40 N,N,N‘,N’-tetramethylethylenediamine,
N,N,N’,N’-tetramethyl-butanediamine,
N,N,N’,N'-tetramethylhexane-1,6-diamine, dimethylcyclohexylamine,
pentamethyldipropylenetriamine, pentamethyldiethylenetriamine,
3-methyl-6-dimethylamino~3-azapentol, dimethylaminopropylamine,

45 1,3-bis(dimethylamino}butane, bis(2-dimethylaminocethyl) ether,
N-ethylmorpholine, N-methylmorpholine, N-cyclohexylmorpholine,
2-dimethylaminoethoxyethanol, dimethylethanolamine,



t he exception of the polyisocyanates to forma polyol conponent and to
react this with the polyisocyanates to give the 30 pol yurethane. The} § FEB 2004
pol yur et hanes can be produced by the one-shot nmethod or by the prepol yner
met hod. The fl exi bl e pol yurethane foans may be either slabstock foans or
nol ded foans. 35 An overview of the starting materials for producing

pol yuret hanes and the processes enpl 8@ed for this purpose may be found,

for exanptetramethyd hiéxasetbpldimbticimiah, Vol une 7, "Pol yuret hane",

Car | -Hansean}@fﬁﬁgmmucﬁetwpémnoismﬂ@h tw%ﬁ%%;&&‘ﬁof‘@'tlon 40 1983
and 3rd edj tf%sﬁlg%wlhﬁﬂéé 1§_,|ng P‘Feen found that, in the
S

pol yur et hape, s of the present I nvention
behave | i ilg dlc%%}g% EL Bg 'Véi

Ph"@ 3 Cohol s catal yzed by nmeans of al kali
45 net al 5 hyd? oxd il imeshpbonine )fi -nrREopy baeknea #nd/ 0y of pol yol s whi ch have
been prepabpesl( ypipeaas inoisoptdpyint athey and ez addicgkeyel 3. 2uwl) debamen o

propyl ene @mmﬁryipel@he@kel N, manthQLa:ahyoyﬂmlt)aeﬁﬂ@@éd/ﬁnﬁn%r Qnuged for
produci ng (;“ ti‘{(‘ﬁf:ﬁ%ltﬁyi rpss_fr\ o|1:¥ e production of 5
flexible SL ock , ver]%/ 2 g&g‘% hgﬁ rggcilwty of these
pol yol s_do o9 3w f|’"§1’éll’<y e 8 B eeﬁ:é( P8 ,

parti cul@r? ‘fa}"e‘ﬂ%ré’PyllaﬁsF q"'@éﬁ’l‘é’ t‘Be‘EJ‘EY]dB‘tléﬁaﬁ@éler | ncr easi ng the

cat al ysi s, 1tamipeonriopylLai ; ¢ i r-txibartydinidazo¥eoam production leads to a
reducti on 1+aniraeithiyor-rahéyl imildatzb@eppen 10 cell content of the foans

decreases QIAdtdabudly1LBes S@iRednyI8midzoidat the foams shrink. These
pol yols arg (tfuear q_télgg $HLS ae@helf_gr E\Sﬁﬂ Qdugtiion of flexible slabstock
e,

foans. These dis overcomé when using the
pol yet hé] T@o‘i‘?&lé’oBF‘:P adré”fé’ﬁfng ?l’fl on. 15 The invention is

i |1 ust r at eb- Gy FHEoPEPPHiv Terstaypieidazsdaynreferabipari son) 20 The

synt hesi s Wwas-diazebddyolw| 2 2 .2 Jocéanedardvbdrimidazolds, gtantriowdazdyocl ave.

At 50C, 2YJkrdfexabfiiyalp(dpaxitairepsl ) ghydetsalle, and propyl ene oxi de having a

ol ecul ar i ghini Nypebp¢ pp_gj,,[g%ymgdamfé:eaqld/grt he stirring autoclave and

adm xed, g t tg_of the
g 1 *h-% gﬁbﬁlé é‘lo zg%n%n&}’afﬂéjecacc ‘?Hg dngEeﬁb%%’l‘%g B

aut ocl ave vve if % njftro e eat under
reduced &see g o) et %toﬁ € A 2288 3.5 bar of nitrogen

were introduced and a m xture of 2018 1 g of propyl ene oxide and 297.4 g
of et hyl efarxdiiigsiner and (s afddttives nesed eare n foveexamplser impddofcelSehsars 15
m nut es. Hyentsxt dlemeasesdrdanted,f oolaratt s, urftineer80amd fur e iafdrdeggassed

at 105Gengi+2-1hak. The pol yet her

It is customary in industry to mix all starting materials with
the exception of the polyisocyanates to form a polyol component
and to react this with the polyisocyanates to give the

30 polyurethane.

The polyurethanes can be produced by the one-shot method or by
the prepolymer method. The flexible polyurethane foams may be
either slabstock foams or molded foams.
35
An overview of the starting materials for producing polyurethanes
and the processes employed for this purpose may be found, for
example, in the Kunststoffhandbuch, Volume 7, "Polyurethane”,
Carl-Hanser-Verlag, Munich, Vienna, 15t edition 1966, 20nd edition
40 1983 and 3rd edition 1993.

It has surprisingly been found that, in the polyurethane systems,
the polyether alcohols of the present invention behave like
conventional polyether alcohols catalyzed by means of alkali

45 metal hydroxides.



al cohol was worked up by filtration. The resulting polyether alcohol had
the follow ng properties: Hydroxyl nunber: 35.2 nmg KOH g; Viscosity?&tFE3 2004
25C. 934 nPas; 35 Zn/Co content: 3/6 ppm Primary hydroxyl group content:
10% (determ ned in accordance w th BASF Schwarzhei de test nmethod PFQ A

00/ 22-28) Exanple 2 40 The synthesis was carried out in a cleaned and

dried 10 1 stirring autoclave. At 50@1 437.9 g of propoxyl ated gl ycerol

havi ng a nmhecpreceswrgiiti tiivodf pdDfoly/ mblicheheve|iaaad prephhed tsﬁlnrdad@.g

aut ?cl ?ve g!ﬁdmaﬂfﬁr%@@hlf\ﬂdﬁnldé 8a0f1 3 tBUbhi"Bid ﬁd/t%iyog $18Re g@:%j?dé/ The
contents o nBgs [ n nitrogeée n re

110C under iégﬁmﬂj ressl%ru%%gy ottgl%SE Egjly‘glsf'n Sur e ugﬁ? ﬁl u§315’§r of

ni trogen were*inte ang 5%‘?%’826639?23 Hx’t’hrté‘eoprgqléi‘?t?’b off

propyl en& 6%?&@%&1@%‘-‘@‘-‘@? &Pams hyegiye regkt tetadr Sheubdehuesadtyivitiyeodd i n
over a pertbhdsefpdijuis sloéé notnalles: chhtkrfred Cand NUDE ppeseseli@®A 8 g of
propyl ene eesmd@ VW Partaicanad fnexﬂﬂl% B Xb4H Sc Mo anld, I £80bd %h@a:ﬂ‘dérdt her 30
m nut es ang q._qlleaga]._% % EQEEi ,]' pal vet ?Ig{l g\]g ks[ Mas wor ked
up byflltralon resglt nQ?P era qQO ¥ oI ovmn
properti esP ?—§ U o uﬁlﬁe "ﬁ\; FAyigR bt theg@PRPas: 10
Zn/ Co coPt el Qﬂ@%ﬁ pE FraF?/aIFﬁ/ XGRS OLPALIN @ﬁt thg%f(lmttém%neé in

accor dancethat theBASRANEC lsha ik ei Thesee polyel § oak PROeAedOr @ 2uil)i tabdeplfer3
(conpari sofihe gindihe ivpnbliegiexitse caabs e Woadns ambﬁ@”@i&ﬁ%:ﬁh@@é 20 1

SUirring aptoCtdaA.et21y kgePhomd QRRRLY i Cylar
wei ght M n@%esfl&oc q/et ing’éb §ooc)’ and lllg%ﬁg %J%%SSE% a?gcd&etlhylogng %I ycol
[ nmass o g/ nol 20 were placed in the stirring autocl ave

havi ng

and adn? %ed with 19.2 g of multimetal cyanide catalyst. The contents of
t he aut ocl Bhe iseatignddsi hbtestrated Ayt thrcfeldwringeaxanpkas.110C under
reduced pressure for a total of 1.5 hours. At 115C, 3.5 bar of nitrogen
wer e i ntr oeblergd eand (solpagiest) y, over a period of 3.5 hours, 25 firstly
3.45 kg of propylene oxide then 12.37 kg of a mixture of 10.5 kg of

rOPY, P56 O Lyrdiiled ok So e S VLEN S X IS AR anfPREIEE o The ML ure

was stirre asse nbar The

pol yet her SHEdHE9 M§°ﬁgﬂ(‘%d ks %b9' 44%-Pafi 8f. aTWé°9‘€'sVd'IaFFn§ P YRR RN
al cohol FE&PQIH?OPEPPBﬁAﬁﬁlde having a molecular weight My, of 400 g/mol were

placed in the stirring autoclave and admixed with 0.8 g of a
multimetal cyanide catalyst. The contents of the autoclave were

25 made inert using nitrogen and treated at 110°C under reduced
pressure for a total of 1.5 hours. At 125°C, 3.5 bar of nitrogen
were introduced and a mixture of 2018.1 g of propylene oxide and
297.4 g of ethylene oxide were subsequently metered in over a
period of 5 hours 15 minutes. The mixture was stirred for a

30 further 30 minutes and degassed at 105°C and 9 mbar. The polyether
alcohol was worked up by filtration. The resulting polyether
alcohol had the following properties:
Hydroxyl number: 35.2 mg KOH/g;
Viscosity at 25°C: 934 mPas;

35 2n/Co content: 3/6 ppm;
Primary hydroxyl group content: 10% (determined in accordance
with BASF Schwarzheide test method PFO/A 00/22-28)

Example 2
40
The synthesis was carried out in a cleaned and dried 10 1
stirring autoclave. At 50°C, 437.9 g of propoxylated glycerol
having a molecular weight My, of 400 g/mol were placed in the
stirring autoclave and admixed with 1.5 g of a multimetal cyanide
45 catalyst. The contents of the autoclave were made inert using
nitrogen and treated at 110°C under reduced pressure for a total
of 1.5 hours. At 125°C, 3.5 bar of nitrogen were introduced and a



30 properties: Hydroxyl nunber: 47.4 ng KOH g; Viscosity at 25C 536 nPas;

Zn/ Co content: 4/9 ppm Primary hydroxyl group content: 10 % (deternd héA3 Ui
accordance 35 with BASF Schwarzhei de test nethod PFQ A 00/ 22-28) Exanple 4
The synthesis was carried out in a cleaned and dried 20 1 40 stirring

autocl ave. 2.0 kg of propoxylated glycerol having a nolecular weight M of
400 and 0. 196 g of propoxyl ated ethyl a2e glycol having a nolar mass of 250
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subsequentm%emﬁbrlﬂa ﬂ‘éﬁl pixpirs waishghisred | fan lay f8rfiBek 3 biminugeE E8A2004
13 propyl éegaseaediatt N6A°AAnk kgmbhra Thetpulgethed Oa Podi@ploivapr @pyked cup

oxi de and gy 9 K& rQft i8hDYrRaer &30 108 N4 HB8 1 PR RS E G 1icBho? - Pak GHY foriﬁewhﬁ e
oxi de vvere%d&%s:etqté ently added on. The mXxture was stirred for a furt
a SS

0. 6 hour ed at 1 %C and_9 ar. 5 The product was worked up by
f||trat|onY §‘8F“PFH 1% é‘tghé(lo df cohol had the follow ng properties:
Hydr oxyl nYigrasityrat RQCKC}%Q mPRBgcosity at 25C. 578 nPas; Zn/ Co

cont ent 10224 A% pyomteh® : P4 ¥ frgppm;hydr oxyl group content: 5%(determ' ned in

accor dancepindry B&SEO%W@M{E&%@Q&E st hd POh8q 0D 242 aheedglienm ne
the pri ”ﬁrﬁaéw%%lé'rzﬂé &é&{ﬁ%&mhh?rémré&%‘z 29‘5_30‘”05 of the polyether

al cohol are reacted W|t or oacety | socyanate and this reaction
product is exam ned by NI\/R 15 spectroscopy. The neasurenent was carried out
usi ng a BrifaRde 3pbKOBBRc MR spectroneter. In the spectrum prinary and
secondaty hydroxyl groups appear as different peaks. 20 25 30 35 40 45
26FEB2004 1ihe dSyn®hksad kad "¢cadiledOQub- fn a cleaned and dried 20 1

stirring autoclave. 2.0 kg of propoxylated glycerol having a
molecular weight M, of 400 g/mol (L3300) and 0.196 g of
propoxylated ethylene glycol having a molar mass of 250 g/mol

20 were placed in the stirring autoclave and admixed with 19.2 g of
multimetal cyanide catalyst. The contents of the autoclave were
made inert using nitrogen and treated at 110°C under reduced
pressure for a total of 1.5 hours. At 115°C, 3.5 bar of nitrogen
were introduced and subsequently, over a period of 3.5 hours,

25 firstly 3.45 kg of propylene oxide then 12.37 kg of a mixture of
10.5 kg of propylene oxide and 1.87 kg of ethylene oxide were
metered in. The mixture was stirred for a further 0.6 hour and
degassed at 115°C and 2 mbar. The polyether alcohol was worked up
by filtration. The resulting polyether alcohol had the following

30 properties:

Hydroxyl number: 47.4 mg KOH/g;

Viscosity at 25°C: 536 mPas;

Zn/Co content: 4/9 ppm;

Primary hydroxyl group content: 10 % (determined in accordance

35 with BASF Schwarzheide test method PFO/A 00/22-28)

Example 4

The synthesis was carried out in a cleaned and dried 20 1

40 stirring autoclave. 2.0 kg of propoxylated glycerol having a
molecular weight M, of 400 and 0.196 g of propoxylated ethylene
glyceol having a melar mass of 250 g/mol were placed in the
stirring autoclave and admixed with 19 g of multimetal cyanide
catalyst. The contents of the autoclave were made inert using

45 nitrogen and treated at 110°C under reduced pressure for a total
of 1.5 hours. At 115°C, 3.5 bar of nitrogen were introduced and
subsequently, over a period of 3.5 hours, firstly 3.45 kg of
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13
propylene oxide then 12.1 kg of a mixture of 10.2 kg of propylene
oxide and 1.9 kg of ethylene oxide were metered in. 2.0 kg of
propylene oxide were subsequently added on. The mixture was
stirred for a further 0.6 hour and degassed at 115°C and 9 mbar.
5 The product was worked up by filtration. The resulting polyether
alcohol had the following properties:
Hydroxyl number: 47.4 mg KOH/g;
Viscosity at 25°C: 578 mPas;
Zn/Co content: 22/55 ppm;
10 Primary hydroxyl group content: 5% (determined in accordance with
BASF Schwarzheide test method PFO/A 00/22-28)
To determine the primary hydroxyl group content, the hydroxyl
groups of the polyether alcochol are reacted with trichloroacetyl
isocyanate and this reaction product is examined by NMR
15 spectroscopy. The measurement was carried out using a Bruchner
DPX 250 NMR spectrometer. In the spectrum, primary and secondary
hydroxyl groups appear as different peaks.
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Exanples 5 to 7 Production of the’ pol yi socyanat e pol yadditi on products 5
The starting materials indicated in Table 1 apart fromthe isocyanate
Lupranat (r) T80 A (BASF Aktiengesellschaft) were intensively mxed. The
Lupranat (r) T80 A was then added whi | &6 stirri ng and the reaction m xture
was poured into an open nold 10 (400 x 400 x 400 mm) in which it foaned to
give the pgly wﬁgghgngo §oam The foam ng data and the properties of the
resulting polyurethane foams are |ikew se shown in Table 1. Polyol A 15
Pol yol B: 20 Luprag %ér) N201: Pol yetherol prepared as described in Exanple
3 Pol yet h&rgruptéparet e d’é’éé’i?%‘éﬁfﬁf}%e&%ﬁfpédﬂtlon products
1, 4- Di a%abi cycl o[ 2. 2. 2] octane (33% in dipropylene glycol (67% (BASF
Akt | engesahlsehatt)ng upatrganis) iN2dited in Table 1 apart from the

isocyanate Lupranat® T80 A (BASF Aktiengesellschaft) were

intensively mixed. The Lupranat® T80 A was then added while

stirring and the reaction mixture was poured into an open mold

10 (400 x 400 x 400 mm) in which it foamed to give the polyurethane
foam. The foaming data and the properties of the resulting
polyurethane foams are likewise shown in Table 1.

Polyol A: Polyetherol prepared as described in Example 3
15
Polyol B: Polyetherol prepared as described in Example 4
Lupragen® N201: l,4-Diazabicyclo[2.2.2]octane (33%) in
dipropylene glycol (67%) (BASF
20 Aktiengesellschaft)
Lupragen® N206: Bis(2-dimethylaminoethyl) ether (70%) in
dipropylene glycol (30%) (BASF
Aktiengesellschaft)
25
Kosmus® 29: Tin(II) salt of ethylhexanoic acid

{(Goldschmidt AG)

Tegostab® BF 2370: Silicone stabilizer
30 {(Goldschmidt AG)

Lupranat® T30: 2,4-/2,6-tolylene diisocyanate mixture
{BASF Aktiengesellschaft)

35 [Test Standard
Foam density DIN 53420
Tensile test

-tensile strength DIN 53571
-elongation
Compressive set DIN 53572

40 [Rebound resilience DIN 53573
Indentation hardness | DIN 53576
Compressive strength { DIN 53577

45



25 Bi s(2-di nmethyl am noethyl) ether (70% in dipropylene glycol (309 BASF
Aktiengesel I schaft) Kosnus(r) 29: Tin(ll) salt of ethylhexanoic acid 6 FEB 2004
(Gol dschmi dt AG Tegostab(r) BF 2370: Silicone stabilizer 30 (Goldschm dt
AG Lupranat(r) T80: 35 40 2,4-/2,6-tolylene diisocyanate m xture (BASF
Akti engesel | schaft) Test Standard Foam densityDl N53420 Tensil e test

-tensile strength DI N53571 -el ongati on7Conpressi ve set DI N53572 Rebound
resilienceDl N53573 | ndentati on hardnessDI N53576 Conpressive

strengt hDI NFBQ%ZP{@ 2 6 FE 2004 17 W claim 1. A process for preparing

pol yet her s'with an equival ent wei ght of greater than 500 g/ nol by

catal yti c 1addi tA opretesthytene geodeiagd QRELERE 9Kk 1%“9;1

functional initicfuGkasehRst AELHE r@aReat thé’fi‘sﬁod) ni de
conpound i s use@dasteahabystetd LCSQE ghaap ré y l{éél']e ,Q%JJ %&Eyﬁ at

| east three carlfunctabRad iimit etapl %‘ﬁBE@aﬁ@e@dd@ P Al 5 Oéné he
chain. 2. A procrsgiastsl acyBaiad ebapdids WELSLA LRe 4

al kyl ene oxi de hawiRgoat a|ne&3ky§.3ﬁ@eo£?debq{hﬁtn%n%t| rlera % t: E% P Wkes up
from2 to 50% bwuteRbghin ofhd hRol8hale MBSS aalEathe pA

process as cl ai madihn claim 1, wherein the bl ock of an aI ky ene OXI de

havi ng at | east three carbon atom; in the nolecule makes up from2 to 20%

by wei ght of, thepketaks @ c1aahelinenp@laiet NN whkeOW! thet b1BCR! BEESS aS
claimed in claify qiﬂew@e E1de HIGRGOGK Rladt endbEYVEERSP ddhs"TK PR | Cast
three carbon at cuTe mgies up from 2 to 50% by weight of the total mass

of the polyether alcohol.

3. A process as claimed in claim 1, wherein the block of an
alkylene oxide having at least three carbon atoms in the
molecule makes up from 2 to 20% by weight of the total mass
of the polyether alcohol.

4. A process as claimed in claim 1, wherein the block of an
alkylene oxide having at least three carbon atoms in the
molecule makes up from 5 to 15% by weight of the total mass
of the polyether alcohol.

5. A process as claimed in claim 1, wherein the alkylene oxide
having at least three carbon atoms in the molecule is
'propylene oxide.

6. A process as claimed in claim 1, wherein at least 80% of the
total number of hydroxyl groups present in the polyether
alcohol are secondary hydroxyl groups.

7. A process as claimed in claim 1, wherein at least 90% of the
total number of hydroxyl groups present in the polyether
alcohol are secondary hydroxyl groups.

8. A process as claimed in claim 1, wherein at least 95% of the
total number of hydroxyl groups present in the pelyether
alcohol are secondary hydroxyl groups.

9. A process as claimed in claim 1, wherein firstly a block of
propylene oxide units, then a mixture of ethylene oxide and
propylene oxide and then, at the end of the chain, a block of
propylene oxide units are added ontoc the initiator substance,



nol ecul e nakes up from5 to 15% by wei ght of the total nass of the

pol yether alcohol. 5. A process as clainmed in claim1l, wherein the azgytgqm
oxide having at |least three carbon atons in the nolecule is propyl ene
oxide. 6. A process as clained in claim1, wherein at |east 80% of the

total nunber of hydroxyl groups present in the polyether alcohol are
secondary hydroxyl groups. 7. A proced® as clained in claim1, wherein at

| east 90% d9.t Reprocdsd asumleimed hydriaiyl 1gr ohPse I aeNbrbpot oAy et her

al cohol are segenpipéne sdiaexyh BROURSktBe B£PE Adxiudl JRE MoglAldn 1,
wherein at | easki4ohol, die ot el DUl VS U At doEd g&@g@‘% T the
pol yether al coliol, are secondar roxyl -groups, 9. 5P528s i med
inclaimi1, whBPeth BYESATEPY Bi{%c{x’d’fe 15 gﬁ}?‘én’e‘“‘tﬁﬂdﬁéednﬂi sthe and of

m xture ®f et hfherfeetngede adddtipnopyl ene oxide and then, at the end of the
chain, a block of propylene oxide units are added onto the initiator

subst ance. 1 26FE thidr HcoRoPIAERES cah bk apFEsh aj i, § ‘mi[ iy, the
proportion of gfhy g gxide;pn the mxture gif) et hﬂﬁae%%e; g%‘ld%ean S“J‘r pyl ene
oxide is reduced during the course of the nmetered addition wuntil pure
propyl ene oxide is bei ngf introduced at the end of 5 the netered addition.
11. A pbfykthed RUSHHA IRRi BROSYWHL e Pelypaethianes dyvareadtingany of clai ns
1 to 10. 10 12rolyimasyesetesrwptldiaripogngel yomed itdmes albhy1essic tiweg

pol yi socyanat esydrddenc atpasndpicod@ tedgtabe | €RfHrd W8 oc PN QIS RS
which are r ea%ﬁé&."eﬂno‘@'édcbﬁﬁﬂ@&?tc‘%ngzﬁgwg?% am%ra%'tnt&gelg%q{agq:oms

containing at |.east ogen atQns. h are reactiv r

i socyanat e gro"lLJ o%%cgtr\g?irgégé v gtaos ar%%ﬁ@'%’b?%tgﬁé_’lupﬁl COMRTLSR a8 457388 in
claim1® 13. %% eshepopyeRMy af comdPed A Ql&imedlin claim 11 for
produci ng pol yurethanes. 20 14. A polyurethane, in particular a flexible
pol yur et hards fHemusewbifc potpetlder prledhotd as «lAim@adihneTdak M1lFor25 30 35

40 45 producing polyurethanes.

—

20 14. A polyurethane, in particular a flexible polyurethane foam,

which can be produced as claimed in claim 12,

25
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