Process for the preparation of polyols  The present invention provides
polyols that are obtainable by a simple process. The invention further
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alkylene oxides have
The base-catalysed addition of akylene oxides, such as, for example, ethylene oxide or
propylene oxide, to starter compounds having Zerewitinoff-active hydrogen atoms is carried
out, as has aready been mentioned, in the presence of akali metal hydroxides, but akali
35 metal hydrides, akali metal carboxylates, alkaline earth hydroxides or amines such as, for

example, N,N-dimethylbenzylamine or imidazole or imidazole derivatives can also be used.



5 been added, the polymerisation-active centres on the polyether chains
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example, lonescu et al. in "Advances in Urethane Science & Technology,
1998, 14, p. 151-218. 15The object of the present invention was, therefore, to
find an inexpensive working-up process for amino-group-containing polyols,
including ethylene-oxide-containing aminogroup-containing polyols, prepared
with alkali or alkaline earth hydroxide, carboxylate or hydride catalysis, which



25 which surprisingly exhibit a lower inherent colour than do products
neutralised with less than 0.75 mol of sulfugic acid per mol of catalyst. The
method can be used for long- and short-chained polyether polyols, that is to
say thesg@tdtinnwilies peliglbenpatyel efidnpiitthlicisne xtrpels fifvee wEpscRMhis toBuSOof
mg KQBHG%&@QP&Q?@HE@@M w&%m&w & JdeessiUaes wereRbd e JPady B R¥ ease

chains, that is to the com |t|o of thea Ien OX|des or of th
30a|kyféncz ox?’dé?rf?%(tﬁ?eb YT i aﬁ’gn A6 s &N h BSES

be van’?é%jmhsdéﬂﬂﬁ,fmé”m@m@bg aeldelml |lﬁg3ft6l @Hléflrﬁ%’rﬂf enotssmm@d mthasase of

gollowshort R riRERPERY ARMBMENEISr iy eea iy WRaRH ﬂ@ Hghreastas @itk Gftents.

catalysrth that |sfto|s ttt}se (?SaIIn aI| metal Jﬁgdropde a karlle glﬁaﬂne artp1 er%gof
hydride, allkall Ne eafth et car%]oxy ate k&fineean IS
optionBREERNEE at that stage. Preference is glven to the use of alkall metaI
hydroxides, particularly preferably potassium hydroxide. The catalyst can be
fed to]ﬁh & starter comgoggd S) | e for gn aqueaus s ulgtlon or in solid

of amin ¥ ene o tion reactl rki ng 1? Can be
form e cat alyst concentration ase e amount or en

18rom CPOBEEYPEVI oGt Bt H}%Péﬁ%ﬁ fidhe @E&%’D‘.@\Rﬂl%‘ﬁﬁ‘&?ﬁéﬁtaﬂﬁffa ewith the
prefe rabi@uﬁtmm &@.Q2yuietbdewiaias Tne Seiverst haatgr anppdtiles, Watesquival ent
freed kﬁ}?jaﬁé CRCHOBLR] HRFLS AR 88 %“&@? era% SRR SARBR, 1onescu e

removed in vacuo at elevated temp e fure, at the reactio
tempefhtiiré) Betere ’tﬁe%@i@%@%é‘ﬂ@ﬁhﬁ? iR aliPfeht BxiakEdBis started,
provided that the starter compounds used have a sufficiently low vapour

19ressuig, plfenativiely alkylens pxjde candiisbhe added with %@Mﬂ’l@ﬁﬁjup

the addition of the aIkaI| metal hydroxide and 10 the dewaterlng step can be

carriedSERSD AR FHER A XRAXTEHUTOI RRIXAH IO 88 FPY SeRradsichils e qugo-
has beguactnieireoy poltlos,qaseaet loithciitalyst akacerdaah dndroii de, alsboxylate or

poss'%t%@%ﬂae%rm%&t&e&eﬁam%ﬂ gl?&gﬁé of the

basic catalysts ready-made alkylene oxide addition products of 15 starter
compdRER cBNtER ARG LA ARtLT- Q&fu@@%&?&@@@ﬁ B AP AR EP AR BYg Btk Ols
2€onterwiof frtow DIeEtbcBOWwquivalent-% ("polymeric alkoxylates™). The
alkoxylate content of the catalyst is to be understood as meaning the
proport| n of Zerewijtinoff-a ve h dro n atoms tha}' Is rem ved by a base

by dept rt?ﬁ'arﬁ)o B %Sﬁ%lf\ge rlisption of the akaline,
originaityypresarniactive W@r@é ﬂmdrel@ohﬂlmtchmda@d@ﬂmeor@tbmatnaw,tion of

The amgH @t@ft@Q|Nm%fi§1ﬁli?@%6@t6eﬂﬁﬁﬂot5@e&ﬁ@Wﬁ@pﬁﬁ@ﬁ@ﬁ@ﬁ@ﬂ &B%roducts

esired caha st.concentr. |on for th amou tof rod ct, as de cr| ed in
which sarprisin exh a_a alower | ur uct neutr Wlth less
he preceding para% a ydrogen bo o "Seteire

Zerevﬁh@tb@ﬂéétﬂ)eowdf@rgew@@m@m*r@scawalsﬁﬂemww Ca@th%JWdFﬁg@wl)and
when ihyielgsi mﬁwwé&ypmiqwgnd@amu&;@gnaﬁm#:@@ m@@aﬁdmucts
to a prooess discovere ical ex 0
g SR AR bl B R TR ot
hydroXaf1 tRenRmEtiaRi AeRoR tHid) §risusy ﬂ?f%@ﬁ@ﬂ@bﬁﬁﬂ@@%ﬁé’%& of the
3compeikyfisddReRthikiheuseReidr preptha o eantadi il alkyienesspddassunder
an inert gas atmosphere at temperatures of from 80 to 180C, preferably from
100 to 170C, the alkylene oxides being fed continuously to the reactor in the
conveHtigsital fRaRIRETSS BCtRA e & SXTENRIBPRIS G 84 Sulres fitHRYSf the reactor
system used are not exceeded Such reactions are conventionally carried out

th
i:bofe'?tﬁ% %I@? %%%B%I%gﬁgnggéaé%ﬁﬁ %f‘io%%%g r%yst t[%etg =2y the
3%eteré&%|@%?%é‘b@(ﬁi%dadﬂh%n HBeHite EiprayUids sltitbprRkgbMR BHE meta

the catalpstyalelediiti@reanrth hydroxide, is optionally added at that stage. Preference is given



- 5 - appropriate after-reaction time has passed. The end of the alkylene

oxide addition phase is followed by an aftes-reaction phase in which residual
alkylene oxide reacts completely. The end of the after-reaction phase is
reachéde hesermb Blikehengae Sydnaxides ppadinutas vl etelerelyirpotassigradtigroxide. The
Vesjelssa&\é@/éttl %%H%%ﬂ@%t@ﬁﬂg??ﬂ&%&%oﬁﬁ?@mﬁm ' _'&C;?&HV%lge%U%%ﬁ#@M'&?in solid
crude .5 alkylene oxide addition product is then carried o addition o

from 0780 EARIAT ST L0 BP0 CF Ryt ol R e 94
mol ofSLiftibte Rieierabby fitea] ©PL taAikavt.-Ya redidel Yy prefenaibly o M @oted).1 wt.%.

gnol ofgidlidierciekdende il Gaia!yskamosk PadicH af mdsaferatigsamsvaR the

to 1 mol of sulfuric acid per mol of catalyst. The temperature can be varied .
witin GGG o (RGOt e S ety s Tl T cecion

structUsEIPEF Ayer ffRIeANs aaierestRas §ep Gp&resl ot e ferEkiampsied. d&rded that the

QroupStaREE PIRBEINHEIHRE PR HGIHTi R@tellaligaii pregr eATRINEII DY LRty ene

room temperature, for example. When the pneutralisation has _taken place,.

e BBECR HE w ARG YRR 06 BB SR I AR o o
10n vactl® JeNBe8iGe iREP &8 RECHF SthBid QA rYSBaSHE GRt¥ oW YA YSrBIgERS of the

duringseftafteietie Aeubtisatined-unthier vasslonbwcat®Rs cehhtadofer itlls also

exam filtrati %mﬁ Al ormally necessary. However, the

resulti g’%ﬁ%ﬁé (}:%ﬁr]?% S0 be gggﬁ%t%eégxﬁ@%ﬁ‘ required. Crystallisation of the

salts can be promoted by the addition of water in amounts of from 2 wt.% to

20 \_Nt.%w,etmmdals@ mhgsmmaﬁ ¢rmta9§dimdpmimneﬂ®miﬂm>pmcwcﬁt_tj d_vqﬁa_mms of
18uringdhieneyiralifaoRARaMiHEe SYBSRAR LGN AY@hLRSE SRMRY IRHYHR k1 ate

The salts so crystallised out can be s?)arated off by filtration. 20 Suitable
t

aminoSgrlIs-FdrRal iRy e Ch &M BT S hBL YTBLR KRVERNC5R ARy 3t content
from lofotHe ttatelfishdtanabityupedrstporh ée rskmoiticashm eaupimoth ef nlerdétirof f-active
ZefeWiﬂz%ﬁéﬁ%&Bfﬁs*ﬁY&'ﬁ@%ﬁb@é@@ﬁaﬁf&é?%&%@@?&{ RRlg ol HeS erewitinoff-

amino-group-containing starter compounds preferably contain at least one

primary ARiRSIGRSD SRR P EXRE Y A DY SI5iRE A BUhIgRAIGAuUct of the
2Qertiargatatysiol ecupuithei pohohar hadsspsta et osnol Zay/eolieeagspt orithatiehred

1200 gimok ExAmRISSRT RMIRO-SHOLR-6P R rﬁmﬁa%ro@?ﬂwnﬂa@rs@cwi ng

ammonia, ethanolamine, diethanolamine, triethanolamine, isopropanolamine,

diisoplp(?bagh%rhmine, ethylenediamine, 30 hexamethylenediamine, aniline,

the isomers of toluidine, the isomers of diaminotoluene, the isomers of

dian;in%m@nbébmml_ ne, @hr?d @i@.flada@mh ; GE'S Q_@QM%&EC&&\@J_ hh%rﬂ;@%n (hsometi mes

ondensation of aniline with formaldehyde to give diaminodiphenylmethane. .

2 o LD L AR o Pty s
aminoLgide peeesdiragritg Rseasse disepvpseind SerutiReifmbicanixanaesof compounds
aminorEN MG ONABINECHIB FRiH GRGra BURBoGHE Raf @Rt St REsaTS pia Ry RAIS o,
used. Tkllgoc?rt}]tl% t of %mirgoﬁ(%rgn%f)-g%ngaining starters in the starter mixture
should'BE%At Ieast 20T mo%, xam%f’eg of amino-group-free starters are
methanol, ethanol, 1-propanol, - 6 - 2-propanol and higher aliphatic monools,

30N particid atfatiomisenail @be ohalkacs HhstHat eshdppniais emyiRRes under an
glycol, ethylene glycol, diethylene glycol, djpropyle ergi| C 2- nediQ
A A P B 8l i HASTAPE. e
3-meti3d SesitieERetof ed coptiaetsy A & cragny de Hat camveetieprbIpropsase that the
pentagssiytiphcaqrainle Infid o iRe o ydipsuaORE nfdRealeL !30th reactions are
resorcinol, hisphengl F. bisphenol A, 1,3.5- trihydroxybenzene or
metylO o, el WEIPHE, et Tl NN R 3 Ot o arcy

3PhenoMart aerdiferYerfia Arrileaec(dkéal B BIFES Reare MRk skl albe gutered
(co)startgrecforidbadonoeistddealserppasibie datasd de @ dieaessyst added after an
ready-made alkylene oxide addition 10 products of the mentioned
amino-group-containing or amino-group-free starter compounds, that is to
say polyether polyols having OH numbers of from 20 to 1000 mg KOH/g,
preferably from 250 to 1000 mg KOH/g. It is also possible to use in the
process according to the invention, in addition to the starter compounds, also
polyester polyols having OH numbers in the range from 6 to 800 mg KOH/qg,



15 Polyester polyols suitable therefor can be prepared, for example, from
organic dicarboxylic acids having from 2 tgs12 carbon atoms and polyhydric
alcohols, preferably diols, having from 2 to 12 carbon atoms, preferably from
2 to 6 awrbpreiztaitas destikndwea porssse s hAgai st e hydelegrodmeldfitihephase is
shor_tag,q SRl %Bﬁ&%@&f&?ﬂ%% wnehths dpfangtERIR dERARESERNREN. Ghe
fossil 1o matetials I scolpdical balances, o e ofraw materals O oy i
renewSbIS SOUFCES IS inereasmyily gaining mportance aiso i the Preparation
of polybtyesaiterbyester trutiat Ripetefahed kel instigol rhesi gReneast veceaidh ) the crude
ghe invppligR 668 sddiiehighbeecanamisabpossiyiliiiantde meeparstion afbl of
such polyols by.adding g Ine,process Before of duringdng addiionl e v o
alkylene oxides, Pnglrpcerl g dieh as, 10 exampgfe, soya oll, rapesé)ed oll,
palm Keifhet o i v ibrefasblyd rom S8 edvinet Bliisuieneig drcsartipfecdlyst, most
lesquesgtlauriipnsetasigr RdnneEBauntsmdl fignulirte &didombrsedpayieThe
amounk ok LS T ELS AL, ARIAINSC RO BIIGL ESGHAONRIZINIR oot 1y the
whose structure the oils have been completely incorporated so that they ar

100 lonBRly AstBitaisid! By diply iratlyceansiBvin BoHySy 815 AT SBRIRSSSIH Beueh e
produgkeSshir i SHaghyoduidss, Wik orlithyidanxy grobpaiag \nielct 30boniegeeadsfor

end pr&%@a R '%fr?eﬁﬁa?s&?&%%t%ﬁ ﬂé@&@%&%ﬂﬁ&&\ﬁﬁ&aﬁé‘é&ﬁy'ﬁ%&ition
which can'be used as catalyst are prepared In a separate reaction step by
alkyleREIBX &S adticHh BS STAPYEH EDYABSUADS BSHIBMHEAE PFSIRNR5H. critRRedded
hydroge thatomisictS daventio aadytha iber prepanatiothaf duekpolymedss, such as, for

135alkqxyaie, ﬁﬁr&llﬁﬁ-'&%@@ﬂﬂ@, SAHRMGHRN Y QXIS MM&WH&%MH%’%@

amounts of from 0.1to 1 w based on the amount to be prepared, is use

as cat&N) St ERTAEH FhiktFEHEHe TR AV B SR SRR S8 AF9miied by the
alkyle addoixia ef ahthtioraneaoctian isced redoaoROmndes, hpsedert thamasned sprabraine
at from o 69 Gr iU, AR SHURSY PETTRIFARRITR TRO%NIGKLEHS Bmova

achieved, and the whole Is then optionally adjusted to the above-mentioned
alkoxyIEL Y &ttt SRS sEal Al R PaGE SH ot TSP alkali

2% or alkaline earth metal hydroxide and subsequent dewatering. Polymeric

aWOXY&Fﬁ‘aﬁ@Qnﬁ?ﬁ%%@@c@ﬁﬂaiRﬁ @ﬁc@ﬁﬁéﬁé@%&ﬂﬂ%@&ﬁ&%ﬁﬂﬁ% of from1to
atmos%hﬁjre. The E@Ee sedint ocess acc_ordlng to the |n\{entlon
|

e pr . .
particlafy JHd %%%’PMH BR8P e VA TP fy A o ERY I A petive
alkalinydopitigionareressed oerwHeltethanelesgignt Ofd oamimolseudaontaiihe  starter
startergimpHiRdp R eI Bt AR 1ekaBiRbRANP i & il fNaNt 4N Stidhdary

140 adeguaten roryah mixing of the reaction mixiure aLhe stap ol e g
teactich., FURRe more, some’low molecthar welthO Hartershave'a tendeg{cy
to fornarpRx MaRydeidemalkali or alkaline earth metal salts; in such cases, it
is likewise recommended first to convert the starter into a polymeric
alkoxyjate By, the abeve-desctined process. The amaunt of DONNEIG o aryne
alkoxy ate Used in fhe pPocé)ss according %o the Tvention is usué]l'f'i’/ sucf?q(flﬁagt]f ’
it corré&giRaeMI: G IgHABNRAT BF ARBIAREEARINGN B1SPM JRAPIATEBOR BE ArPERBINE.
3basedHexathghated ahvkemili psos torerstisl g dhéndd oaiiod thabiimisuete, the

prepar frgm %, pr o] t9 ,
particd%ﬁgérée rdfgﬁ;@ﬁcé%%ﬂ%%( tt{(%né) 1%5\?1 .Zgﬁ.%%e r@éf egr#e&?gggh%vxg/ '21”’[18% égn_ ,the
of couf8 ,e&%‘ﬁoﬁ@fLﬁg'éWHVtHHQWﬁ'p@TVHﬁJ@Lﬂ%%?'?@SBJQB%yW@P?eQf)&ﬁ‘é@ef itis
are, fos @xaospite ethyteneiaxiee oprapigremneanxideydyR dobkytemne sige @mpounds.
2.3-bulyleiae, BUIS ALY RIS SHEIRFE RS AR IR U8 SR Larters can
ropylene oxide and ethylene oxide. The various alkylene oxides can be
3§dded61 FPHPRUAB TN ot Tl TR BHD IS P B TRt S S Ut R PeinfigREould be
oxide etrndaklackeiteEanytet ef igeitpigoaxanestatdy drenetssd, edacenirptipasl,
of primary end groups, which confer on the systems the 25necessary
isocyanate reactivity for moulding foam applications. The crude alkaline
polyols generally have OH numbers of from 20 to 1000 mg KOH/g, preferably
OH numbers of from 28 to 700 mg KOH/g.



30The polyols obtainable by the process according to the invention can be
used as starting components for the produgtion of solid or foamed
polyurethane materials and of polyurethane elastomers. The polyurethane
materiaiyepacbkelastonishes ehphatisoroanerién isoeyteiratieitalldpriatratehamt akyl-

biuret glsaatisa! ﬁHéH&sAb'FQpﬂ‘éﬁ@'Biﬁ‘cb‘ﬁ t@ﬁﬁé@@@fﬁb@”dﬂ@tﬁﬂeﬁ@'@%&%ﬁé@i@m
prepol lers, IPt}IL\JItQIr? reaf %[ratlo &molgr rati ?f iSO ar}/eca{%? etgrou sto ethyl-

35hyd xy grOups 0] 5 USe e prod alhs ree
isocyahéwnf@nﬁ?dt%nhhﬂégdmgé%rélmdeﬁm@ﬁlﬂﬂﬁr PR regrEaciviontelf faebitol,
@ctuals@f&ﬂaﬁcs&du%tlaq@n@r@r rtswtseamh B- iRl PIagheHs nlplof th;gﬁ@]oé A, 135
materi e ols acco to the invention are tlona 5 mi w
furtherfalg (iyat/tg Ate- reactlvée¥ g Pogﬁtr)orlljgrﬁzf?sn[a‘rj"rrfo\q %’eacf]| WLI?PI gr anic i O?(%rmgldehyde
polyis@as ahrighs NGEHE ARIYE AMiNe Prese Areel fARddmitg Q@%ﬁ@” Wtﬁv‘éCO)Staf ters.

presence of catalysts, optionally in the presence of other additives, such as,

for ex le ceII tab ilisers. Ie Raw materjals use a r)afi
1076: O aFn:r:%a ecy ?g?tb uty I?ty ro ;Or?ﬁSn;ﬁJ éona%gf%%xééé d'ion
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oxygep, ﬁﬁ,ﬁ %jo*?é/ 1%88%%5% ”9%%&968&%‘5‘?0‘?]‘5&Pﬁ{e%%&é%%?m ngto

and then ttin the excess pressure to 10 atmospheric pressure. Heating
to ISO@%V%%‘Hﬂ‘ied"cﬂﬁ*P'U\ﬂ’tht%t HRNA(E5 GIPPRYNSh RIS PRI SO PRy g OH
oxide wernserseteie chigid rtine Gatotetlang Koo gavper tael drh fhoepsi nphpel peikéu eters.
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addition of 2.815 g of a 44.82 wt.% aqueous solution of KOH, the water was

remov%dﬁthé}‘étegtér PPt cBver ApedY BP'éSPk@rh‘bﬂF%tPlﬁdt‘PfW@thﬂﬁ'iﬁd]av 'ng
with nitregeo(Blcattmannispi@d4os froh priopydahenaidias, bycmtmamonsstered

in over a period of 2.5 hours. There followed an after-reaction time of 1.5
hours. After a heating time of 30 minutes in vacuo and cooling to room

tempeRSRNE, RRGIFEIRUIE dre NI RERFIRY ShcRottr R S0t Aifslgrpuradle
20ests (BzenEi ! AcssidraB )ndérelsatabgstogmalcbaitratisn ihkGH) wiars Raerpisrom

renewable sources is increasingly gaining importance also in the preparation of polyols
suitable for the polyurethane industry. The process according to the invention opens up a
highly economical possibility for the preparation of such polyols by adding to the process,
before or during the addition of the alkylene oxides, triglycerides such as, for example, soya
25 oil, rapeseed ail, palm kernel oil, palm ail, linseed oil, sunflower oil, herring oil, sardine ail,
lesquerella oil and castor oil in amounts of from 10 to 80 wt.%, based on the amount of end
product. There are obtained polyether ester polyols into whose structure the oils have been
completely incorporated so that they are no longer detectable, or are detectable in only very
small amounts, in the end product. Surprisingly, oils without hydroxy groups also yield

30 homogeneous end products in this process variant.

The mentioned polymeric alkoxylates which can be used as catalyst are prepared in a
separate reaction step by alkylene oxide addition to starter compounds containing
Zerewitinoff-active hydrogen atoms. Conventionally, in the preparation of the polymeric
35 alkoxylate, an akali or akaline earth meta hydroxide, for example KOH, in amounts of
from 0.1 to 1 wt.%, based on the amount to be prepared, is used as catalyst, the reaction



20Example 1A (comparison) 2.028 g of 11.82 % sulfuric acid, corresponding
to 0.50 mol of sulfuric acid per mol of KOH; were added at 80C to 1305.2 g of
the product from Example 1, and stirring was carried out for one hour at 80C.
After additicrioled/@8 el 0f Vegam ok (EceT B, teclpytria oxidesddéwateasdfos canéed

hour a§ 1 8abah (Mléﬁ%l&h\ﬂ%@ﬁﬁf%ﬁ%@ﬂ& iebZ hakr srAd il QiR ef From 150 to
25mbar, A clear |£iSaroduct was obtained. Example 1B 4.064 g of 11.82 %
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2 351046 @rcetﬂymwetbmm @vmtlmﬂsuﬁ@fdraolrydmea miAiegksihat are sensitive
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of prow@m%&ewe/@gremwmr@aauﬁ@al@y@oqmﬁ JPBAPY 9 BB or
The mixture W%%th%p ?a%\éved to Eeact fo hour and sub%eegruenqx cooletdthe

to 80C. ter addition of 5'6 55"2 C6”‘?%1‘44 §i v?fvb?eéecﬁgm?g solu{lon o?OR(Sr
the walensyBEcrRPRbREH Gl k/%/uﬁe(%hﬁ Baecsiver '&ﬁgé’fRS‘GS‘éfT@ﬁém%lnr Cétpw Ic
by striapb&glmétmwmogerpr&@smlimmh@&ﬁaea rgyepfi piopaag e thayrefagionds

pgneterg éﬁ‘ )@Yzﬂ & RRdpd LD %?%g{ydT&‘?&S JoNQed &an %&% gﬁ‘ ARRHIRN 3 %na

1.5 hours. After a heating time of 30 minutes in vacuo an SQHO room
tempePHEHE, %@?f&%ﬁ%ﬁm@r@m@@e&ﬁ%ﬁ?tﬁr@rr%?ﬂzrprofr%& siQtigh W%,

tests lé¢erpmples Idand DB)wite patalyat \coreenbiaticom(kKOdd)twad S&06. The
ppm. LER o)1 8 e CorabLRE LSRR AN SPMRRHSOoN) 4.509 g

of 11.82 % sulfuric acid, corresponding to 0.51 mol of sulfuric acid per mol of
15 KOH, were added at 80C to 1183.5 g of the product from Example 2, and
2Gtirringuias e atysshe utities aree floo exaaipB) EhAfter @dldlitionpyfdde/O2dg af2-butylene
Irgano&@ejép@a H] IQ‘]QQH%WS%@( Eﬁf&éj E’P&Q%QQL&@] :l"gtﬂéqgé of propylene
fo

(water-jet vacuum and then for 3 hours at 110C and 1 mbar. A clear product
was oB’t%ﬁiﬁ @r(ljj ethy ene oxide. The various alkylene oxides can be added in the form of a mixture

or in blocks. Products containing ethylene oxide end blocks are characterised, for example,

by increased concentrations of primary end groups, which confer on the systems the

25 necessary isocyanate reactivity for moulding foam applications.

The crude akaline polyols generally have OH numbers of from 20 to 1000 mg KOH/qg,
preferably OH numbers of from 28 to 700 mg KOH/g.

30 The polyols obtainable by the process according to the invention can be used as starting
components for the production of solid or foamed polyurethane materials and of
polyurethane elastomers. The polyurethane materials and elastomers can also contain
isocyanurate, allophanate and biuret structural units. Also possible is the preparation of so-
called isocyanate prepolymers, in whose preparation a molar ratio of isocyanate groups to

35 hydroxy groups of greater than 1 is used, so that the product contains free isocyanate



20Example 2B 8.971 g of 11.82 % sulfuric acid, corresponding to 1.00 mol of
sulfuric acid per mol of KOH, were added gt 80C to 1179.3 g of the product
from Example 2, and stirring was carried out for one hour at 80C. After
additidrnef a'@iesy Thesecrad oX (1L @7 6inth éhe roehactiwasf desvatieaterdgrasiaet in one
hour agkrekas{water-jet vacuum) and then for 3 hours at 110C 25and 1
mbar. A clear product was obtained. Example 2C (comparison) 1.238 g of 85
% phosphoric acid, corresponding to 0.99 mol of phosphoric acid per mol of
KOH, sigepiodgton®0 dase 1BED Bscflst pplots eehacd Aenit tExiameplierparg qationally
stirringryas %@rﬁarmﬁeouw‘@wmm\@t BQfrpnEias a@ﬁﬁti%a@fe@ 8\1Arg @kganic
Irganox{n) 3070, e piadyet s dewalerad for,one iour SLAS JIRL, o cayss
(waterpje <Ay and tiveh 'for '3 Aours at 115¢ a%ggﬁf]mbar A'OC(TSE"nue ySs
produ®@PihRag i iIedrEserka M pleep Biqicympais ah 0BT ?rﬂeﬂfs‘éﬁ@ﬂﬁ@fé water
and 4.426 g of 11.87 % sulfuric acid, corresponding to 0.50 mol of sulfuric

acid per mol of KOH, were added at 80C to 1189.7 g of the product from
Example 2, and stirring was carried out for one hour at 80C. After addition of
0.797 g of Irganox(r) 1076, the product was dewatered for one hour at 18

mbar (water-jet vacuum) and then for 3 hours at 110C and 1 mbar. After
filtration over a laboratory suction filter equipped with a T 750 deep-bed filter
from Pall, a clear product was obtained. 5 Example 2E 106 ml of distilled
water and 8.819 g of 11.87% sulfuric acid, corresponding to 0.99 mol of
sulfuric acid per mol of KOH, were added at 80C to 1182.4 g of the product
from Example 2, and stirring was carried out for one hour at 80C. After
addition of 0.790 g of 10 Irganox(r) 1076, the product was dewatered for one
hour at 18 mbar (water-jet vacuum) and then for 3 hours at 110C and 1 mbar.
After filtration over a laboratory suction filter equipped with a T 750 deep-bed
filter from Pall, a clear product was obtained. Example 3 151025.2 g of
ethylenediamine were introduced, under a nitrogen atmosphere, into a

10-litre



laboratory autoclave. After closing the filling nozzle, residual oxygen was
removed by applying a nitrogen pressure.@f-3 bar three times and then letting
off the excess pressure to atmospheric pressure. Heating to 150C was
carriedExanopleith stirring (450 rpm), and 3725.7 g of propylene oxide were
metered into the autoclave over a period of 3 hours. The 20 mixture was then
allowed to react for one hour and subsequently cooled to 80C. After addition
of 13.%%Wt.% aqueous solution of KOH, the water was
removiedainoyat0ies:( 0tankssir B d¥Erdatpetios dftydotyobensl 600y stripping
gvith nitrogen (50 ml/min) 1249.1 g of propylene oxide were then metered in
over a&o‘ée##éf%% one hour. There followed an after-reaction time of 1.5 hours.
The a de product was then heated for a further 2530 minutes at
150C iv4atae! Bl exchiysnevrecentiediced (IKOR amEn I 20mspher B Xainpl&o-litre
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the product was dewatered for one hour at 18 mbar %\r/vate et vacuum
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pressure. Heating to 150C was carrled out, with stirring (450 rpm), and 10
2@769.%%94‘0@@@)(@%&@5}9 were metered into the autoclave over a period of

3 hour. i as.then allowed to r fo e ho d .
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propylene oxide were then metered in over a period of one hour. There

follow S T ST AT B RPOMARGET YA HO)ARAMTE (FUlBOPR AT R L
2%hen hebted foean fuadbemaddamametes at 150C in vacuo. The catalyst
concentration (KOH) was 520 ppm. Example 4A (comparison)

|\)

Example 1B
4.064 g of 11.82 % sulfuric acid, corresponding to 1.00 mol of sulfuric acid per mol of

KOH, were added at 80°C to 1307.6 g of the product from Example 1, and stirring was
30 carried out for one hour at 80°C. After addition of 0.885 g of Irganox” 1076, the product
was dewatered for one hour at 18 mbar (water-jet vacuum) and then for 3 hours at 110°C

and 1 mbar. A clear product was obtained.

Example 2
35 1049 g of ethylenediamine were introduced, under a nitrogen atmosphere, into a 10-litre

laboratory autoclave. After closing the filling nozzle, residual oxygen was removed by



1.4325 g of 85 % phosphoric acid, corresponding to 0.99 mol of phosphoric
acid per mol of 20 KOH, were added at 8@ to 1347.8 g of the product from
Example 4, and stirring was carried out for one hour at 80C. After addition of
0.911 gpafilngamsserloesuthef Sroaubep/iaved ewbitereidtfiop ofidhecusess drgssure to
mbar @ﬂﬁéghﬁwmhaamdk@wé%mée%&é%w o8 pA) CHANEYss g

product was obtained. 25Examgge 4B (comparison) 118 m| o |st|IIed water

and 4 YR ELEPH LML %r?ké AAMRHING BRSAY fhA G FhR Qixture
acid persticnod Kied teveset &ulded EUBaGE tobt3DE18yoradl e eoBedu el fmoandition of

£xamplex3, A SUBO Was GaiRd MG BNk BAVERLFRS - HESEAAALOR Aouo
0. 881&; Irganox(r) 1076, the product was dewatered for one hour at 18

mbar (RARIFEOVECH lﬁ’ﬁ'i'P%\r?Ei QERHGH 18y PRGURY StPRe Wity A trAgsar (Refaymin)-
filtratlcﬂQMQ o [abpratenykiskctmat fidteneeradd pedenatbedod of boedeepired filtexved
from Paﬂ"a\ff%rm & QQIH%? W§%&P§aA@{%F’a ﬁé%ﬁﬁ(}ﬂl% 67( 30 H‘umt@h P@é&%'gﬁgcoolmg

water and 9.892 g of 11.87% sulfuric acid, cofresponding to 0.99 mol of
35sulftHOYBi PRy THEP PR RIS SRR AR 1 33 Y opia RS
16rom HxaanplesdAzand iy rirng vatety g auameehtoaitofofKane) WwesB1atiBOIC EAdaies 2A, 2B,
additior oJ)8§3e9 of - 13 - Irganox(r) 1076, the product was dewatered for
one hour at 18 mbar (water-jet vacuum) and then for 3 hours at 110C and 1
mbar. After flltrat|on over a laboratory suction filter equipped with a T 750
deep-e ePfrdepnipallisantlear product was obtained. 5The results of the

tests af G@W@ﬂ@?o‘ iRuHakkeadid T @lesdonEing Tonde Maassiredrtid Axtmieinol of

émg KOH %v
KOH, Were added at 80°C to 1183.5 g of the product from Example 2, and stirring was

carried out for one hour at 80°C. After addition of 0.792 g of Irganox” 1076, the product
was dewatered for one hour at 18 mbar (water-jet vacuum) and then for 3 hours at 110°C

and 1 mbar. A clear product was obtained.

20 Example 2B
8.971 g of 11.82 % sulfuric acid, corresponding to 1.00 mol of sulfuric acid per mol of

KOH, were added at 80°C to 1179.3 g of the product from Example 2, and stirring was
carried out for one hour at 80°C. After addition of 0.799 g of Irganox” 1076, the product
was dewatered for one hour at 18 mbar (water-jet vacuum) and then for 3 hours at 110°C

25 and 1 mbar. A clear product was obtai ned.

Example 2C (comparison)

1.238 g of 85 % phosphoric acid, corresponding to 0.99 mol of phosphoric acid per mol of
KOH, were added at 80°C to 1192.8 g of the product from Example 2, and stirring was
30 carried out for one hour at 80°C. After addition of 0.814 g of Irganox” 1076, the product
was dewatered for one hour at 18 mbar (water-jet vacuum) and then for 3 hours at 110°C

and 1 mbar. A cloudy product was obtai ned.

Example 2D (comparison)
35 110 ml of distilled water and 4.426 g of 11.87 % sulfuric acid, corresponding to 0.50 mol of
sulfuric acid per mol of KOH, were added at 80°C to 1189.7 g of the product from




Colour value Appearance 1A (comparison) 626 157 Hazen clear 1B 625 92
Hazen clear 2A (comparison) 624 4.6 Gargner clear 2B 624 1.8 Gardner
clear 2C (comparison)
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Example 2, and tirring was carried out for one hour at 80°C. After addition of 0.797 g of
Irganox” 1076, the product was dewatered for one hour at 18 mbar (water-jet vacuum) and
then for 3 hours at 110°C and 1 mbar. After filtration over a laboratory suction filter

equipped with a T 750 deep-bed filter from Pall, a clear product was obtained.

Example 2E
106 ml of distilled water and 8.819 g of 11.87 % sulfuric acid, corresponding to 0.99 mol of

sulfuric acid per mol of KOH, were added at 80°C to 1182.4 g of the product from
Example 2, and tirring was carried out for one hour at 80°C. After addition of 0.790 g of
Irganox” 1076, the product was dewatered for one hour at 18 mbar (water-jet vacuum) and
then for 3 hours at 110°C and 1 mbar. After filtration over a laboratory suction filter

equipped with a T 750 deep-bed filter from Pall, a clear product was obtained.

Example 3
1025.2 g of ethylenediamine were introduced, under a nitrogen atmosphere, into a 10-litre

laboratory autoclave. After closing the filling nozzle, residual oxygen was removed by
applying a nitrogen pressure of 3 bar three times and then letting off the excess pressure to
atmospheric pressure. Heating to 150°C was carried out, with stirring (450 rpm), and
3725.7 g of propylene oxide were metered into the autoclave over a period of 3 hours. The
mixture was then allowed to react for one hour and subsequently cooled to 80°C. After
addition of 13.668 g of a 44.82 wt.% aqueous solution of KOH, the water was removed in
vacuo (20 mbar) over a period of one hour at 150°C by stripping with nitrogen (50 ml/min).
1249.1 g of propylene oxide were then metered in over a period of one hour. There followed
an after-reaction time of 1.5 hours. The alkaline crude product was then heated for a further

30 minutes at 150°C in vacuo. The catalyst concentration (KOH) was 1020 ppm.

Example 3A (comparison)

9.969 g of 11.87 % sulfuric acid, corresponding to 0.50 mol of sulfuric acid per mol of
KOH, were added at 80°C to 1327.4 g of the product from Example 3, and stirring was
carried out for one hour at 80°C. After addition of 0.891 g of Irganox” 1076, the product
was dewatered for one hour at 18 mbar (water-jet vacuum) and then for 3 hours at 110°C

and 1 mbar. A clear product was obtained.

Example 3B
19.532 g of 11.87 % sulfuric acid, corresponding to 1.00 mol of sulfuric acid per mol of

KOH, were added at 80°C to 1299.8 g of the product from Example 3, and stirring was



624 3.6 Gardner cloudy 2D (comparison) 624 2.6 Gardner clear 2E 624 2.2
Gardner clear 3A (comparison) 622 4.2 Ggrdner clear 3B 620 3.3 Gardner

clear
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carried out for one hour at 80°C. After addition of 0.891 g of Irganox” 1076, the product
was dewatered for one hour at 18 mbar (water-jet vacuum) and then for 3 hours at 110°C

and 1 mbar. A clear product was obtained.

Example4
756.8 g of ethylenediamine were introduced, under a nitrogen atmosphere, into a 10-litre

laboratory autoclave. After closing the filling nozzle, residual oxygen was removed by
applying a nitrogen pressure of 3 bar three times and then letting off the excess pressure to
atmospheric pressure. Heating to 150°C was carried out, with stirring (450 rpm), and
2769.8 g of propylene oxide were metered into the autoclave over a period of 3 hours. The
mixture was then allowed to react for one hour and subsequently cooled to 80°C. After
addition of 6.967 g of a 44.83 wt.% agueous solution of KOH, the water was removed in
vacuo (20 mbar) over a period of one hour at 150°C by stripping with nitrogen (50 ml/min).
2476.4 g of propylene oxide were then metered in over a period of one hour. There followed
an after-reaction time of 2 hours. The alkaline crude product was then heated for a further

30 minutes at 150°C in vacuo. The catalyst concentration (KOH) was 520 ppm.

Example 4A (comparison)

1.4325 g of 85 % phosphoric acid, corresponding to 0.99 mol of phosphoric acid per mol of
KOH, were added at 80°C to 1347.8 g of the product from Example 4, and stirring was
carried out for one hour at 80°C. After addition of 0.911 g of Irganox” 1076, the product
was dewatered for one hour at 18 mbar (water-jet vacuum) and then for 3 hours at 110°C

and 1 mbar. A cloudy product was obtained.

Example 4B (comparison)
118 ml of distilled water and 4.934 g of 11.87 % sulfuric acid, corresponding to 0.49 mol of
sulfuric acid per mol of KOH, were added at 80°C to 1303.8 g of the product from

Example 4, and stirring was carried out for one hour at 80°C. After addition of 0.881 g of
Irganox” 1076, the product was dewatered for one hour at 18 mbar (water-jet vacuum) and
then for 3 hours at 110°C and 1 mbar. After filtration over a laboratory suction filter

equipped witha T 750 deep-bed filter from Pall, a clear product was obtained.

Example 4C
118 ml of distilled water and 9.892 g of 11.87 % sulfuric acid, corresponding to 0.99 mol of

sulfuric acid per mol of KOH, were added at 80°C to 1301.6 g of the product from
Example 4, and stirring was carried out for one hour at 80°C. After addition of 0.883 g of



4A (comparison) 470 3.3 Gardner cloudy 4B (comparison) 470 1.8 Gardner
clear 4C 469 1.6 Gardner clear The gplour values were determined
according to the specification of DIN 53995, and the OH 10numbers were
deternhigaadxa de3fdthe odine spedificttionf afdeNdbE 4B, mbak(wiatentaiaimsand
1. Progegsiipraihg ptepanatienql RolyRls Rudagesatalvaed %681&8& Yiction filter

alkylene oxides to amino-group-containing starter compounds in the
preserfod RPEL AR TS BB Bligndy aF‘ﬁW?BSﬂG‘&W%a'Q‘FQaIme

earth metal hydrides, alkali, alkaline earth metal carboxylates or alkaline
£arth hydraxjdles iRsancspuationshaseg,en the amount of end product, of
from 0.004 to 0.1 wt.%, in which the neutralisation of the polyol is carried out
with from 0.75 to 1 mol of sulfuric acid per mol of catalyst used.

Tablel
Example M easured OH Colour value | Appearance
number [mg KOH /
]
1A 626 157 Hazen clear
(comparison)
1B 625 92 Hazen clear
2A 624 4.6 Gardner clear
(comparison)
2B 624 1.8 Gardner clear
2C 624 3.6 Gardner cloudy
(comparison)
2D 624 2.6 Gardner clear
(comparison)
2E 624 2.2 Gardner clear
3A 622 4.2 Gardner clear
(comparison)
3B 620 3.3 Gardner clear
4A 470 3.3 Gardner cloudy
(comparison)
4B 470 1.8 Gardner clear
(comparison)
4C 469 1.6 Gardner clear

The colour values were determined according to the specification of DIN 53995, and the OH
10 numbers were determined according to the specification of DIN 53240.



10 2. Process according to claim 1, in which the salts formed are not
separated off. 3. Process according to claim 1, in which from 2 % to 20 %
water, based on the polyol, is added before and/or during and/or after the
neutraig@tibelaamd the salts are 15separated off after the water has been
removed. 4. Process according to one or more of claims 1, 2 and 3, in which
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of pOIyurethanQe?a? "carboxylates or akaline earth hydroxides in concentrations, based on the

amount of end product, of from 0.004 to 0.1 wt.%, in which the neutralisation of the

polyal is carried out with from 0.75 to 1 mol of sulfuric acid per mol of catalyst

used.
10

2. Process according to claim 1, in which the salts formed are not separated off.

3. Process according to claim 1, in which from 2 % to 20 % water, based on the polyoal,
is added before and/or during and/or after the neutralisation and the salts are

15 separated off after the water has been removed.

4, Process according to one or more of claims 1, 2 and 3, in which from 10 to 80 wt.%,
based on the amount of end product, of triglycerides are added before or during the
addition of the alkylene oxides.

20
5. Polyol obtainable according to one or more of claims 1, 2, 3 and 4.
6. Use of polyols obtainable according to one or more of claims 1, 2, 3 and 4 in the

production of polyurethanes.



