1 Method for producing polyether alcohols Description 5 The invention
relates to a process for preparing polyether alcohols by addition of
al kyl ene oxi des onto H-functional starter substances, in particular
onto aromatic amties. Polyether al cohols based on aromatic am nes,
in particular on methyl enedianiline 10(MDA), which is usually present
i n adm xt urigetvbd for bicglucion pepaadriaiphpieoduct s havi ng nore than two
rings (p-VDA), and on tolyl enediamne (TDA), and their use for

prepari ng qgs%urethanes (PU), have been known for a long tine. These
products ar Cidlen mai nly for producing rigid polyurethane foans. 15
These products are usually prepared by reacting the aromati c am nes

with al k| eTre inventiersrelates targrbash air ppdpayh® ey bdraohad ho badmtieyd ene
oxi de, rmstéag?éﬁa dxl¥8s BREILREIAG Sa fs%gf@%c ﬁ%%&ﬁ% ?@%S@Bgé‘s t he

preparation _of TDA polyols int roxy range 630 ny
KOH g, whi HEF% prepared by react| ng TDA firstly with about 4 nol of
et hyl ene oxi de and subsequently wi th propyl ene oxide. These TDA

pol yol s di spilysthess atehald pastidagesortiaticamihesvircsefidulze of Met®iercbRnige

duct t R j .
%Ezzgg 91706 lAl(man(i \Hﬁlémﬁrusﬁélﬁ'f 2ht ¥ %dﬁﬁ?)&tﬂ@ %h R EorRRsdioR EF"&’JH&S fhax.iJBg\

Z par a
pol yol s, i i %?Fsé"or”g?? bf ?rﬁ'i‘fTOBSOI%I? %TH giqﬁﬁear}gﬁ eif YR&{on 5
propyl ene OXPRREIngPelydHgihsncs (R deayvertiege dndwn fere Bng Tigwl Besempdoducts are
DE3740634. usedinienipfol petdbeng ddic pbiglrettaas eraised, et hyl ene oxide is
al ways conprised in the pol yet her chain. This leads to a desired | ow
Vi scosi t he et her t her hand, sence
of "ot hylEne et GERPHE Bl usgwyy%?ﬂaer?g bk AR SRR g0y w4 Aoiene
conpat i bi | i PJAeRi ipRattigalapgt "R iR Drcrpybaepxld@slmsﬂmﬁrethe presence of a
hydr ocar bonsfayst used as bl ow ng agents. Pure propyl ene oxide
pol yethers in the abovenmentioned range of hydroxyl nunbers are, as

?gﬁ;;' g ]?d tygiﬁﬁg&@g'és\én s%ﬁé) Hrsepara Ion 01! ﬁ:%) Sclal)t/(}fs m%hé ][le gxeypt lrf\{bérrr]arggge
20  400-630 mg KOH/g, which are prepared by reacting TDA firstly with about 4 mol of
ethylene oxide and subsequently with propylene oxide. These TDA polyols display
some advantages (e.g. low coefficient of thermal conductivity). Further preparative
methods are described in DE4232970A1 and US4562290. The amine-catalyzed
preparation of TDA polyols, in which firstly 2-5 mol of ethylene oxide and then
25 propylene oxide are added, is described in EP0318784B1 and DE3740634.

in the polyether alcohols described, ethylene oxide is always comprised in the
polyether chain. This leads to a desired low viscosity of the polyether alcohols. On the
other hand, the presence of ethylene oxide in the polyether chain leads to poorer

30 compatibility with the blowing agents, in particular when hydrocarbons are used as
blowing agents.

Pure propylene oxide polyethers in the abovementioned range of hydroxyl numbers
are, as described, very highly viscous. The viscosity is frequently in the range of

35 > 55000 mPas at 25°C. This is described, for example, in EP0318784 and in
W0O2005/044889. Polyether alcohols having such a high viscosity are disadvantageous
for processing in PU systems. Firstly, high pressures are necéssary to pump these
polyols. This has a detrimental effect on the machines. Secondly, the polyols having
high viscosities impair the flowability of the polyurethane system.

40
US4391728 describes the preparation of low-viscosity TDA polyols by means of KOH
catalysis at temperatures above 140°C. Exclusively propylene oxide is used as
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It has surprisingly been found that the use of amine catalysts gives polyols based on
aromatic amines, in particular TDA, which have a low viscosity and comprise only
propylene oxide as alkylene oxide.

30  The invention accordingly provides a process for preparing polyether alcohols by
reacting a) aromatic amines with b) alkylene oxides in the presence of c) a catalyst,
wherein the alkylene oxide b} comprises at least 90% by weight, based on the weight
of the component b), of propylene oxide and an amine is used as catalyst c).

35  The invention aiso provides the polyether alcohols prepared by the proceés of the
invention and also their use for preparing polyurethanes.

As aromatic amines &), it is in principle possibie to use all known aromatic amines
having at least one, preferably at least two and particularly preferably two amino
40 group(s). The amino groups are usually primary amino groups.
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aromatic heterocyclic compounds having at least one, preferably at least two nitrogen
35  atom(s) in the ring.

The amines used as catalyst c) are preferably selected from the group consisting of
trimethylamine, triethylamine, tripropylamine, tributylamine, N,N'-dimethylethanolamine,
N,N'-dimethylcyclohexylamine, dimethylethylamine, dimethyibutylamine,

40  N,N-dimethylaniline, 4-dimethylaminopyridine, N,N'-dimethylbenzylamine, pyridine,
imidazole, N-methylimidazole, 2-methylimidazole, 4-methylimidazole,
5-methyiimidazole, 2-ethyl-4-methylimidazole, 2,4-dimethylimidazole,
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The catalyst c) is preferably used in an amount of 0.1-1.0% by mass based on the sum
20  of the weights of the components a), b) and ¢). This amount is particularly preferred
when using aliphatic amines.

The heterocyclic amine catalysts c), in particuiar the imidazoles, are preferably used in
an amount of from 0.01 to 0.5% by mass based on the sum of the weights of the
25 components a), b) and ¢).

The catalyst ¢) can be added at the beginning of the reaction. The catalyst ¢} can be
added before the addition of the alkylene oxides or, less preferably, simultaneously
with the commencement of the introduction of the alkylene oxides.
30
In a particularly preferred embodiment of the invention, the addition reaction of the
alkylene oxides can be carried out without a catalyst at the beginning and the catalyst
can be added during the reaction. In this embodiment, the catalyst is preferably added
after introduction of up to 3.4 mol of propylene oxide per mole of aromatic amine aj,
35 particularly preferably up to 3.0 mol of propylene oxide per mole of aromatic amine a).

The reaction of the amines with the alkylene oxide is carried out by customary methods
described, for example, in EP 318 784. As described, the catalyst can be added before
the reaction, simultaneously with the commencement of introduction of the alkylene

40  oxides or during the reaction. Before infroduction of the alkylene oxides, the starter

mixture can be stripped, preferably at a pressure of 0.01-1 bar and a temperature of
25-150°C.
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al) can be tgtrarge from 90 to 150°C and a pressure in the range from 0.1 to 8 bar. The
introduction of the alkylene oxides is usually followed by an after-reaction phase to
achieve ideally the complete conversion of the alkylene oxides. The crude polyether
25  alcohol obtained in this way is freed of unreacted alkylene oxide and volatile
compounds by distillation, preferably under reduced pressure.

The polyether alcohols prepared by the process of the invention preferably have a
hydroxyl number in the range from 200 to 800 mg KOH/g, particularly preferably from
30 350 to 550 mg KOH/g and in particular from 350 to 470 mg KOH/q.

The polyether alcohols prepared by the process of the invention can be used for
producing polyurethanes, in particular rigid polyurethane foams.

35  Owing to their low viscosity, the polyurethane systems produced using the polyether
alcohols of the invention have good processability, in particular good flowability.

They are readily compatible with blowing agents, in particular blowing agents based on
hydrocarbons, and have good storage stability. The compatibility with the isocyanate
40  component is also increased, which leads to faster demolding.
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As compounds which have at least two hydrogen atoms which are reactive toward
isocyanate and can be used together with the polyether alcohols used according to the

25 invention, use is made of, in particular, polyether alcohols and/or polyester alcohols
having OH numbers in the range from 100 to 1200 mg KOH/g.

The polyester alcohols used together with the polyether alcohols of the invention are
usuially prepared by condensation of polyfunctional alcohols, preferably diols, having
30 from 2 fo 12 carbon atoms, preferably from 2 to 6 carbon atoms, with polyfunctional
carboxylic acids having from 2 to 12 carbon atoms, for example succinic acid, glutaric
acid, adipic acid, suberic acid, azelaic acid, sebacic acid, decanedicarboxylic acid,
maleic acid, fumaric acid and preferably phthalic acid, isophthalic acid, terephthalic
acid and the isomeric naphthalenedicarboxylic acids.
35
The polyether alcohols used together with the polyether alcohols used according to the
invention usually have a functionality of from 2 to 8, in particular from 3 to 8.

Particular preference is given to using polyether alcohols prepared by known
40  progesses, for example by anionic polymerization of alkylene oxides in the presence of
catalysts, preferably amines and/or alkali metal hydroxides.



i somer m xtures, diphenylnmethane 4,4'-, 2,4'- and 2,2'-diisocyanate
(MDI') and the corresponding i somer m xtures, m xtures of

di phenyl net hane 4,4' - and 152, 4' -diisocyanates and, in the production
of rigid polyurethane foans, in particular m xtures of

di phenyl net hane 4,4'-, 2,4'- and 2,2'-djisocyanates and

ol yphenyl p, le l.yi socyanat e rude. MDl ). The pol yet her
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exanpl e sudeinmldshside ahd gannicr ¢andendatks dediqal feonapheaholss fpRaldehyeizthd

azel ai ¢ acidghlk&RRAfies Adidbo ri@gamedi carboxylic acid, naleic acid,
fumaric acid and preferably phthalic acid, isophthalic acid,

terephthali¢ acid_and the isoneric naphthal enedi carboxylic acids. 35
The pol %/et h-'g'}e Rofvelsbfsohnishprve sfenglienally eftpreferably doyed toct andl vermds used
accor difg trnthises ¢f vaderably froos 1081 rhy KDakgetoa 200 mptiK@irg lant o efrtidulo Mo t O

8, i n partiwolimg KOHMHI7OMPBKORRIticul ar preference is given to using
pol yet her al cohol s prepared by known 40 processes, for exanple by

ani oni ¢ polynerization of al kylene oxides in the presence of
cat al yst s, -%\Eéisﬁ Pg%}“?c%ﬁ'ﬁah%‘%y dr&ramplR Relvetheng glisrly apd/eeslypropylene

glycals, having a molecular weight Mw in the range from 500 to 1500 g/mol in the
20 polyol component enables the viscosity of the polyol component to be adapted.

The compounds having at least two hydrogen atoms which are reactive toward
isocyanate also include chain extenders and crosslinkers which are optionally used
concomitantly. The rigid polyurethane foams can be produced with or without the use
25  of chain extenders andfor crosslinkers. The addition of bifunctional chain extenders,
trifunctional and higher-functional crosslinkers or, if appropriate, mixtures thereof can
prove to be advantageous for modifying the mechanical properties. Chain extenders
and/or crosslinkers used are preferably alkanolamines and in particular diols and/or
friols having molecular weights of less than 400 g/mol, preferably from 60 to 300 g/mol.
30
Chain extenders, crosslinkers or mixtures thereof are advantageously used in an
amount of from 1 to 20% by weight, preferably from 2 to 5% by weight, based on the
polyol component.

35  The polyurethane foams are usually produced in the presence of blowing agents. As
blowing agent, preference is given to using water, which reacts with isocyanate groups
to eliminate carbon dioxide. Physical blowing agents can also be used in combination
with or in place of water. These are compounds which are inert toward the starting
components and are usually liquid at room temperature and vaporize under the

40  conditions of the urethane reaction. The boiling point of these compounds is preferably
below 50°C. Physical blowing agents also include compounds which are gaseous at



7 As al kyl ene oxi des, use is usually made of ethyl ene oxi de and/or

propyl ene oxide, preferably pure 1,2-propyl ene oxide. Starter

nol ecul es used are, in particular, conpounds having at |east 2,

preferably from5 4 to 8, hydroxyl groups or at |least two primary
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The pol yurethane fdans are usualTy produce

bl owi ng agents. As blow ng agent, preference is given to using water,
whi ch r eact Builier nforgetiyransgardingrticrigiarting cehpmindauseccraapbafotthd fbrceample,
Physi cal bl svkungise@Faaidbusia ol Poiuftthne! camth @A DM T PLHARer-

pl ace OQSMVEﬁa#éMﬁﬁﬁ,n%&%diﬁm@ ds which are inert toward the

starting conponents and are udsually liquid at roomtenperature and
vaporize under the 40 conditions of the urethane reaction. The
boi | i ng poi hite brentine ssdilustaisd b dise folowin@éxangidsy bel ow 50C. Physi cal
bl owi ng agents al so include conpounds which are gaseous at
Example 1
30
A 30 | pressure reactor provided with stirrer, jacket heating and cooling, metering
facilities for solid and liquid substances and alkylene oxides and also facilities for
blanketing with nifrogen and a vacuum system was heated to 80°C and made inert a
number of times. 6.2 kg of vicinal tolylenediamine was introduced into the reactor and
35  the sfirrer was started up at 150 revolutions per minute. The temperature was
subsequently increased to 138°C and 8.26 kg of propyiene oxide (2.8 mol of propylene
oxide/mole of vic-TDA) were metered in. After a reaction fime of 2 hours, the
temperature was reduced to 85°C and 220 g of N,N'-dimethylethanolamine were
added. The intermediate was reacted with a further 12.7 kg of propylene oxide at 95°C.
40 The after-reaction proceeded for 2 hours at 95°C. The mixture was subsequently
stripped under nitrogen for 20 minutes. This gave 26.1 kg of product having the
following properties:



8 roomtenperature and are introduced under pressure into the
starting conmponents or dissolved therein, for exanple carbon dioxide,
| ow- boi | i ng al kanes and fl uoroal kanes. The physi cal bl owi ng agents
are usually selected fromthe group consisting of al kanes 5 and

cycl oal kanes having at | east 4 carbon ons, dial kyl ethers, esters,
ket ones, f | .uor oal es having Tfrom1 to 8 carbon atonms and
t etraal kyI s|%fC§ SNYiRAF ng %rﬁ“qu(ﬁi% carbon atons in the alkyl chain,
i n parti cul\dgcosiiy (Zarfex hyI 533 aemP&Ekanpl es which may be nentioned are
propane, n-butane, isobutane and 10 cycl obutane, n-pentane,
isopentane néﬁi ¢l opent ane, cycl ohexane, dinethyl ether, nethyl

et hyl et yl butyl ether, nmethyl fornmate, acetone and al so

fl uor oal anes whi ch can be degraded in the troposphere and therefore
do not danetjel2 hef irivhéenedipmine warg placed ihlaRllonatrésmnes reactor. The stirrer
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necessary, be carried out in e pre ence

retardants éﬂ%er@q %0 cust omary auxiliaries and/or add| tives.

Further information regarding the starting conpounds used may be
found, Toor Hydamyl eumban KunstsshgkOrpgndbuch, vol une 7 " Pol yur et hane",

edi t ed by Gi¥dRfy £8r¢e! . Cafhsdiapser 25 Verlag, Munich, 3rd edition,
1993. The i nvent| oni's illustrated by the follow ng exanples. Exanple

1 30 A 30 |I_pressure reactor provided with stirrer, jacket heating
and cool i ngEX %3 i ng facilities for solid and |iquid substances and
al kyl ene oxi des and also facilities for bl anketi ng with nitrogen and

a vacuuyp SYsitey ¥asc- ﬁ%n@giah%e% §QQBWQEB usaedrfrlﬂg%]{eoigﬁ T r@frer
6.2 kg of V& reac and

35 the stirr ersqg&ed Es ﬁ‘l?‘? %H‘pﬁ t%{? ngglcrteé\;g n‘g Yett Qﬁfrﬂj‘?%"e”ﬂ%'de
t enper at ur €284 ghireRiRif Py mee ehved DAY wergerametes:dis. Aftpr efreaction
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met ered i N.adfkd oK fudh&eReigs bofiptdFsieRE oZidD WdfStheh Rtered in. The after-reaction
25  proceeded for 3 hours at 95°C. The mixiure was subsequently evacuated under
reduced pressure for 80 minutes. This gave 206 g of product having the following
properties:

Hydroxyl number 406 mg KOH/g
30  Viscosity (25°C) 30 824 mPas

Example 4

51.00 g of vic-tolylenediamine were placed in the reactor used in example 2, The stirrer

35 was started and the temperature was increased to 138°C. 61.14 g of propylene oxide
(2.52 mol of propylene oxide/mole of vic-TDA) were then metered in. After a reaction
time of 2 hours, the temperature was reduced to 95°C and 0.66 g of imidazole were
added. A further 106.08 g of propylene oxide were then metered in. The after-reaction
proceeded for 3 hours at 95°C. The mixture was subsequently evacuated under

40  reduced pressure for 90 minutes. This gave 208 g of product having the following
properties:



tenperature was reduced to 95C and 220 g of N, Nl-di net hyl et hanol am ne
were added. The internediate was reacted with a further 12.7 kg of
propyl ene oxide at 95C. 40 The after-reaction proceeded for 2 hours
at 95C. The mixture was subsequently stripped under nitrogen for 20
m nutes. This gave 26.1 kg of product hgying the follow ng

roperties: droxyl nu r3 KOH g Viscosity (25C) 33 500 nPas
ICI%xagpl e 2 SHﬁF.Og%“ mﬁ%/r Vi cgﬁgm%gq%gl am ne were placed in a 300 m
pressure re¥iEcedly (3He) stir 280650aPast arted and the tenperature was
increased to 138C. 54.34 g of propyl ene oxide (2.24 nol of propylene
oxi de/ mol e efkahiesTDA) were then netered in. After a reaction tinme of
2 hours, -the tenperature was reduced to 95C and 0.66 g of i m dazole
were 10 added. A further 112.86 g of propylene oxide were then ‘
net er ed i n. STHB 98 viertolylerasiarane yeemiasgd in heretdiosedinaxanpe2. Thestirer
m xture waswasbeeediend thy teuasateothsincesssdad us®d. p3.o8 §uF Srop@end&kide

m nut es. Thi ; s g S:
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t he tenpera e I dq, ngéto 95C.and 0.22 g of 1 mdazole were
added. A fuﬁéﬁe?t\ﬁ%%g% élo ngp‘?r?)%?%'eésne oxi de were then netered in.
The after-reaction 25 proceeded for 3 hours at 95C. The m xture was
subsequ#at | lydrezd namnber undén4 medu@ied pressure for 90 mnutes. This
gave 206 g Q’fsc%é‘ﬁ%b) havi Rg el | owi ng properties: Hydroxyl
nunber 406 ng KOH g

Example 6 {comparison)

20  The reactor described in example 1 was heated to 80°C and made inert a number of
times. 5.65 kg of vic-tolylenediamine were introduced into the reactor and the stirrer
was started. The temperature was subsequently increased to 138°C and 7.50 kg of
propylene oxide (2.8 mol of propylene oxide/mole of vic-TDA) were metered in. After a
reaction time of 2 hours, the temperature was reduced to 100°C and 91 g of 48%

25  strength aqueous KOH were added. The temperature was increased to 138°C and the
intermediate was reacted with a further 11.74 kg of propylene oxide. The after-reaction
proceeded for 2 hours at 138°C. The mixture was stripped with nitragen for 20 minutes.
2.5% of water were subsequently added and the mixture was neutralized with
phosphoric acid. The water was stripped out under reduced pressure and the product

30 was filtered at 80°C. This gave 24.6 kg of product having the following propsrties:

Hydroxyl number 371 mg KOHM/g
Viscosity (25°C, 5 1/s) 42 359 mPas

35 Example 7 (comparison)

55.91 g of vic-tolylenediamine were placed in the reactor used in example 2. The stirrer

was started and the temperature was increased to 138°C. 64.84 g of propylene oxide

(2.44 mol per mole of vic-TDA) were then metered in. After a reaction time of 2 hours,
40  the temperature was reduced to 95°C and 1.39 g of aqueous potassium hydroxide

(50%}) were added. The temperature was increased to 138°C again and a further

97.86 g of propylene oxide were metered in. The after-reaction proceeded for 3 hours



30 Viscosity (25C) 30 924 nPas Exanmple 4 51.00 g of

vi c-tol yl enedi am ne were placed in the reactor used in exanple 2. The
stirrer 35 was started and the tenperature was increased to 138C

61. 14 g of propyl ene oxide (2.52 nol of propyl ene oxide/ nol e of
vic-TDA) were then netered in. After aéqeaction time of 2 hours, the
tenperature o uced to 95C and 0O, 6 of 1mdazole were added. A
further 106@\333 gé . g'?'e At WW@“S%%@“W@S]WF’&PWE{ eruced; pressyredor 90
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stirrer was started and the tenperature was increased to 138C. 53.98

g of propyl¥sesixisterntigatdd: nol of propyl ene oxi de/ nol e of vic- TDA)
were then netered in. After a reaction time of 2 hours, the

t enper at ur e_was re.&u d t(?wgerC and 1.,8& f 10 . . o
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for 90 mn TR LG~ 8aV ..ng the follow ng
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Exanpl e 6 (conparison
P (Mearglzlrement 02 the hydroxy! number

15
The hydroxyl numbers were determined in accordance with DIN 53240,



20 The reactor described in exanple 1 was heated to 80C and nade
inert a nunber of tinmes. 5.65 kg of vic-tolylenediam ne were
introduced into the reactor and the stirrer was started. The
tenperature was subsequently increased to 138C and 7.50 kg of
propyl ene oxide (2.8 nol of propyl ene qxi de/ nole of vic-TDA) were
metered in. l@h%er a reaction tinme of 2 hours, the tenperature was
reduced toch and 91 g of 48% 25 strength aqueous KOH were added.
The tenperature was increased to 138C and the internedi ate was
reacted witth aAfpurcebefor trep@dhdqphyethep loplydiemercartinde) afdnetic amines with b)
aI ter-react It ﬁna[pye@ﬁe@mﬁd inh e pledansd & b cARRG, Fvﬁ@r%irﬂﬂhé bty Bnd\Bdde b)
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g of propyl ene(dPédp (2.44 nol per nole of vic-TDA) were then netered
in. After a reaction tinme of 2 hours, 40 the tenperature was reduced

to 95C and -l. 3 s 1SS [ 9 r.e_added.
The tenper astlur2%‘?\5@%%#2%@8@%gﬁggﬁg@f{rﬁ@éﬁ%a&ﬁ %tr yrllewr%d!@?].'r% g of
propyl ene oxide were netered in. The after-reaction proceeded for 3
hours & ¥38Crhapreceisiacarrdingdscisinht edeeain thg apaca)ds olylanediemineddwingd
pressure for 98 contentiodat ledi08%aHMRIgHE bf GciBdl ISR Wb s e total

fol  owi ng propghbi 8 : nunber 424 mg KOH g 5 Viscosity (25C, 5
1/ s) 82 345 nPas |@§E?Wé&%géﬁnreh‘i nati on:

5. The process according to claim 1, wherein, in addition to the amines a), a further
20 compound ai) having at least two hydrogen atoms which are reactive toward
isocyanate groups is reacted with the alkylene oxides.

6. The process according to claim 1, wherein the alkylene oxide b) comprises
exclusively propylene oxide.

25

7. The process according to claim 1, wherein the catalyst c) is selected from the
group consisting of trimethylamine, triethylamine, tripropylamine, tributylamine,
N,N'-dimethylethanolamine, N,N'-dimethylcyclohexylamine, dimethylethylamine,
dimethylbutylamine, N,N'-dimethylaniline, 4-dimethylaminopyridine,

30 N,N'-dimethylbenzylamine, pyridine, imidazole, N-methylimidazole,
2-methylimidazole, 4-methylimidazole, 5-methylimidazole, 2-ethyi-
4-methylimidazole, 2,4-dimethylimidazole, 1-hydroxypropylimidazole,
2,4,5-trimethylimidazole, 2-sthylimidazole, 2-ethyl-4-methylimidazole,
N-phenylimidazole, 2-phenylimidazole, 4-phenylimidazole, guanidine, alkylated

35 guanidines, 1,1,3,3-tetramethyiguanidine, 7-methyl-1,5,7-triazabicyclo[4.4.0]dec-
‘5-ene, 1,5-diazabicyclo[4.3.0lnon-5-ene, 1,5-diazabicyclo[5.4.0]undec-7-ene.

8. The process according fo claim 1, wherein the catalyst c) is an aliphatic amine.

40 9. The process according fo claim 1, wherein the catalyst ¢) has tertiary amino
groups.



The viscosity of the polyols was, unless indicated otherw se,
determned at 25C in 10 accordance with DIN EN | SO 3219 by neans of a
Rheotec RC 20 rotational visconeter using the spindle CC 25 DI N
(spindle dianmeter: 12.5 mm internal dianeter of neasuring cylinder:
13.56 nMm) at a shear rate of 50 1/s. Measurenent of the hydroxyl
nunber 15 The q¥9roxyl nunbers were determ ned in accordance with DI N
53240. C ailfrs TR PREELICOFHT Brei&ian WherphItheeaialyst ) ssRigred fipm the
reacting a) ar ameip consigfinges NN 'tdiméthylathkydlamiae drmdthgiamne, tiethylaatesce
of ¢) a catal ysimetighgiamidehR, Nkldts cRKbGRaiNe, CONPI i ses at | east
90% by wei ght, based on the wei ght of 'the component b), of propylene
oxi de ang an_amjne is used as catalyst c). The process according to
cl ai m 1, °whétei NePREeaHRFROTH)Y fosladB | ewhrBinthesatalysd cheoup consi sti ng
of aniline, tolNNetimdihaiethaopiamisehyl enedi aniline and m xtures of

met hyl enedi aniline with condensati on products thereof having nore
than two rings - : i | ai erein the
am ne a) isr'l 'oI-I§!/~1e ne |%%J%§iﬁ%%%§ﬁg§@§%gé@%?é§%% c?%%\]dgfc\ﬁ?l
wherein the amine a) is tolylenedi am ne having a content of at |east
90% by WRi gh8. d¥palyetiheralcoholwhichmsdiberrirersredrasendingrio aheoftadimb 1deoant

of tolylenediam ne. The process according to claim1, wherein, in
addition to4kh ] gEEH ' ' . | east two
hydr ogen atg%tﬁTé?% %§$§%PQ§@%f@§§?%ﬁ§$ |s§g$@ﬁé?gﬁéh%%5§5is react ed
with the al kyl &REUSKTHES. The process according to claim 1, wherein
the al kyl ene oxi de b) conprises exclusively propyl ene oxide. The
process according to claiml1l, wherein the catalyst c) is selected
fromthe group consisting of trinethylamne, triethylanm ne,
tripropylamne, tributylam ne, N, Nl-dinethyl ethanol am ne,

N, 111- di et hyl cycl ohexyl am ne, di net hyl et hyl am ne,

di met hyl butyl am ne, N, N -di net hyl ani | i ne, 4-di et hyl am nopyri di ne,

N, N1- di net hyl benzyl am ne, pyridine, imdazole, N nethylimdazole,
2-nmet hyl i m dazol e, 4-nethylim dazole, 5-nethylimdazole,

2-et hyl 4-met hyl i m dazol e, 2, 4-di net hyl i m dazol e,

1- hydr oxypropyli m dazole, 2,4,5-trinethylimdazole, 2-ethylimdazole,
2-et hyl -4-met hyl i mi dazol e, N-phenyli m dazol e, 2-phenyli m dazol e,

4- phenyl i m dazol e, guani di ne, al kyl ated guani di nes,

1,1, 3, 3-tetranet hyl guani di ne,

7-met hyl -1, 57-tri azabi cycl o[ 4. 4. 0] cl ec5- ene,

1, 5-di azabi cycl o[ 4. 3. 01non-5-ene, 1, 5-di azabicycl o[ 5. 4. 0] undec- 7- ene.
The process according.to claim11, wherein the catalyst c) is an

al i phati c am ne.



The process according to claim1, wherein the catal yst c) has
tertiary am no groups. 13 10. The process according to claim1,
wherein the catalyst c) is selected fromthe group consisting of

N, N - di net hyl et hanol am ne, trinmethylam ne, triethylam ne,

di met hyl et hyl am ne, N, N -di net hyl cycl oh| xyl am ne. 511. The process
according to claim1, wherein the catal gst C) Is

N, N - di net HY¢teedhion Broskeing polgetherpipehple ocess according to claim 1,
wherein the catalyst c) is imdazole. 10 13. A pol yether al cohol

whi ch can bg,gpggpared according to any of clains 1 to 12. 14. The use
of the polyether alcohol according to claim 13 for preparing

pol yur et hanes. 14 Met hod for produci ng pol yether al cohols Abstract 5
The i nveht i Bis ifentereeelates tg agirerass orpmpaineprivathey afsohgle by esactisecaihol s
by react i ngrenatir anmés witlab) alledensidkiiedin taé iekene X desalyg, Whdein the
presence ofz6)er@d @ : | ¢ ' : i ses at
| east 90% b%ﬁgﬁhgﬂf; d %g;%?né%%E.Egﬁv%f@@%%t?%eg?hggeﬁ%ﬁﬁ%Wéof
propyl ene oXi de & PEORY IR 2S PUA anpEamipg isspd @ cetalVRie)s ui t abl e
figure

No suitable figure



12 Cains 1. A process for preparing polyether alcohols by reacting
a) aromatic amnes with b) alkylene oxides in the presence of c) a
catal yst, wherein the al kylene oxide b) 5 conprises at | east 90% by
wei ght, based on the wei ght of the conponent b), of propyl ene oxide
and an amne is used as catalyst a), wherein the catalyst c) is

i mdazole. 2. The process according to aim1l, wherein the am ne a)
is selected fr&immae group 10consi sting of aniline, tolylenediam ne,
met hyl enedi ani | i ne and m xtures of methylenedianiline with

s o s N S R A
t ol yl enedi ani n@'kylgae 2"' he Ryesarge g @cﬁ%ﬁt%t't"ﬂ’e&?"éi%aik Gif\)ﬁé’lxlg?ﬁ t he
amine a)dis toICWEﬁi@dlaawﬂﬁteBUf’{aw wejglat, banet ontiheolveight df eston@ossiiyp), of

wei ght of vici palpylkeat vkieeesd anmbnke iDasRdsQatdyiec) RhabinaR®siblystc) is
tol yl enedi am ng,i320y»- The process according to claim1, wherein, in

addition to the amnes a), a further conpound ai) having at Ieast t wo
hydrogen atons which are reactive toward i socyanate groups is reacted
wi th the alkyl dhe pwersgieaccording to clgim Thehgseio desamine ebis delegtet owl the grotp

wher ei 10 he al lsymsmlag @xamuebbolmﬁnama@sm%&@mb@amm@ ahdPhipidsane
oxi de. ohyRAIeERIS with EHAGheaOh BRAFAD el HERR] BB ARG Mis

to any of clalrﬁm e us e poly
according to c for preparing pol yuret hanes.

3. The process according to claim 1, wherein the amine a) is tolylenediamine.
15
4. The process according to claim 1, wherein the amine a) is tolylenediamine having
. a content of at least 90% by weight of vicinal tolylenediamine, based on the total
amount of tolylenediamine.

20 5. The process according to claim 1, wherein, in addition o the amines a), a further
compound ai) having at least two hydrogen atoms which are reactive toward

isocyanate groups is reacted with the alkylene oxides.

6. The process according to claim 1, wherein the alkylene oxide b) comprises
25 exclusively propylene oxide.

7. A palyether alcohol which can be prepared according fo any of claims 1 to 6.

8. The use of the polyether alcohol according fo claim 7 for preparing polyurethanes.



