EP 0 283 298 B1 Description This invention relates to a process for the
purification of polyols for use in"taeomsapassu'i on of pol yurethanes. 5
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35 dependi ng on the exact method of prepar ation of the conpl ex. In one

{ enbodi nment wafersinh® haw BN TH(0I cATTk@I; o lpeardnt MaY 06 hdtiomal Odmiehe intdeal dr zomtaad vary
hydri de bt depefiog en teexachsethatdt ereparatioo oftbé edmmgxeci es is separated fromthe
i polyol, ethyl @neemnbdémprs of thel duvettion tahe thd intaspogatiomdf thér elkali mdtal hedridg bitdmioedthe o
§ convert thensolibleriahicr ryetd\sdecms o segaratagh oo fthet totvolp ethylerle axide fsrddresirty tHeymixtarg pid the

{ groups. Anymistyietisitsiatsd &) denyert theeseedndary dydrate! areurs biheppbiobly edmamhydrray!igroses: | ce
of the i nvent fofsuitaiecsiali melg! hypidel can heeramiovad in the erpqisreef tf&r'@’ewﬂlpﬁqf'ﬁ?d%‘"d@eta

] potassi ufh Hydfr'qeaéfe seAiam | hygridpastaRsiem hyrside. PR ithiHe U eride s TheAaou ef hyAgd HV?ds's

1 that anmount ;%%faf“&‘,‘t’ F(P@“‘teom Gg}éf%F’P Ff?ée B‘qg‘ﬁ'b‘iyé"“ﬂaeﬁéﬂp'eééﬁﬁllk 'Eﬂfpl‘ppé% 0 el&?%;o
resi due int m n

{ hyd | oy %?“Eeﬁ‘ AR 8o drk: are %’Fe %‘”

' a}/er g)(% t %rmﬁé’iﬂ Y o&;?f (51 t§t| esn %j: j' ;té’a%aﬁ-‘,gf gun a va a\? { %mﬁﬁ gturgew1t IH the f nge ﬁ?fﬁ

whi ch the nsgL io

fh§ & dnElagé oft Lm& I:Wth

m xture. He@#yheﬂ&oﬁée ﬁja .r?gWPeer‘h ws%rv&\é écfht e*}ﬁe ree}l 9 ? m 45 ?" &?
[err] for up ke fihe’BoubBUhata NahideCmpleR k nﬁt%&d&@%@% coHel‘t@dMostﬁe mEJhbﬁehﬁmc
above- ment i RAA oA 0/l icEEHd 4B Rl oRUnd B8yt A5l chhvBAiBha HefBusDtucte BSNEABD Ldig, for
Wi th ethsl exemgii diRemdtestsi dadh,t d1€palling kg QR ViRRiict Bn feRdhbldetBdif af RRAgHtAAALS.AN.
v After thes3eugd. e nmetal cyani de conpl ex catal yst residue has been
converted to tnhhet anowed edibb@méerd Bi this Meéraibn, & PELHe@B fouhd thatae ilelusie pait abrlspbdiastan
t he pol yol Usyeasigrsemandteddiroad therpdlyod ohe filgatiod if a snidor binount of eragoEslumGjlicdte mluminum silicate,

or mixtures thereof, is incorporated into the mixture prior to separation. The silicate can be used alone or in
56 combination with conventional filter aids such as diatomaceous earth. In addition to facilitating separation, it

has been discovered that treatment with silicate also converts polyol alkoxide groups to hydroxyl groups

and absorbs the resulting alkali metal hydroxide.



so exanpl e, di atomaceous earth, or passing through an acidic ion exchange
resin as taught in U S -A 4,355, 188p bresyess Bnot her enbodi nent of this
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Typical Iy, Emﬁ@unt of si I icate added will be fromabout 1 to about 5
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at a tenperatture o e filtration. It is preferred
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further denginsd foabe Hove Thsadatapst waé céilb@ed tyviRRtionOR a sEOMVERbdotdr 1tdd Aiter FAANED IWashed
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100- 200 nmesh alumna (United Catal ysts SAHT-99) in 40 mMl water. After
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g et hyl ene sesondrey (ME@Xyi @roeps ta prireary yairasf! gloupour s at 75 C, and the 35 m xture
was allowed to react an additional 6 hours at [err] to ensure conplete
et hoxy!l at i dhPeficatiamotdreciseddetrRplyly dr oxyl groups to primary hydroxyl groups.
Purification of the Product Polyols 40 After renoving the unreacted
EEH rom Phe rAfier (ameving i upreactiy § Fptheamisture from Brafnek Thiffvensi 17 & meenesim gilicate
added to t H"@'er E‘l f?rth%ﬁ’é]c‘?'k?éd WisorheleHeatehtp 118" € dor 8 hougsy Tiee Rstiersproduis were then
reaction pro move b @{ o @?‘d {fprodyfThe iseall @mpyngy of fFQ Romaaplygerformed were
filtered. t?’% hfﬁ_%:mg,g B IEIReAnd rSitieroe: The 2Balysis b e ding) product is
stripping "he utlng with hexane, and refiltering. The anal ysis
of the f| nEgXAgpngct is shown in Table I, Exanple 1. 45

The reaction mixture from Example 1B was cooled to 40°C and then treated with 0.63 g potassium
hydride (KH) for 1 hour at 75° C. Over the next 2.5 hours, 64 g EO was added at 75° C and the mixture was
] 50 allowed to react an additional 4 hours at 95 * C. While removing the excess EO from the mixture, 50 ml THF
and 17 g magnesium silicate were added to the reactor and heated to 110°C for 8 hours. The product was
worked up as in Example 1E, and the analysis of the final product is shown in Table |, Example 2.

EXAMPLE 3 (comparative)
55

To illustrate that the purification of the polyol by removal of the ionic species from the catalyst residues
. by treatment with magnesium silicate is equally applicable to the known reactions using alkali metal
dispersions to reduce the catalyst, the following was done.
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1 EXANPLE 2 The reacti.on m xture from Exanple | B was cool ed to [err] and
§then treated with 0.63 g potassi um'hggrg zb3 Z96t®1 for 1 hour at [err]. Over
the next 2.5 hours, 64 g EO was added at [err] and the m xture was 50
allowed to react an additional 4 hours at [err] While renoving the excess
EO from t he m Xieuieactiosqixtire e %‘m'@_?Bgﬂmﬂle@ ituAQ *$i hridctheretrepted evithdrBIdg S@tium
the reactor dsRersirefeblar 3 bourset 75° G Qrergneyisut €5 hoprre 49 6@ es added a\d5r Reat e mixsice
|n Exanpl e 1*ag2llowRd) o ragot apaddifienako pgurs § @51 ¢-rfifier ismengctte preessiyirem the mixiuree5q mi
{ Exaopl e 2, NIBE £ 7§ § magppsiirD Siicate) wers added; to) thes fepclercand thaateq (9! 18§ ifqvj& haurso fihe
| of the pofy@r BS) PR BTN PGP ARG T cdpe enabsiset BRfitsherodat s pipar inrlakle i Gsamalsy
{treatnent wi'th nmagnesiumsilicate is equally applicable to the known
freactions using alkali netal dispersions to reduce the catalyst, the

foll owi ng was done. 3 EP 0 283 298 Bl Ihg reaction m xture from Exanpl e
{ 1B was cogled to [err] and then treat 0.61 g sodi um di spersion (Na)
for 3 hours at [err]. Over the next 4.5 hours, 43 g EO was added at [err]
and the m xtur ExEpilal NOWED 10 react am addi tional 29 nhours at _gerr] After
renovi ng the excess EOfromthe mxture, 50 mi THF and I7.5 g magnhesi um
silicate were dttdeéd #8&*¥¢he reactor am@Hheated toX#10 C for 8N&ours. The 5

product was worked cyp.as in exanple . lE nd the .gnal ysis of i nal
e ol 7 TS o el

product is showﬁl in Table |, Exanple“3. TABLE | anpl e
11 Mp,2GPC 3 Mgt apoused  g,s70 9,620 NaH
KH Na 15 Wh, Calc. 12, 400
{12,100 Hydxngomq\m GPC 16 17 8, 200 17
8, 870 20 620 dr oxyl No. 16
HENANY J“Sﬁ 20" % Sat ., meq/ g <°-0! 0.004 9,01 -
i 0.004 we.3 g0~ W .%EO 5.6 5.5 5.6 3.6
15. 5 3.6 %Primary OH _ 84
65 $ Prigdadb 0Bo, ppm 84 65 <171
6 2 <1 Zn, ppm <0.5 5
0.5 30 Na CoppRP™ <1 0.99 6 <L
1.8 K, ppm 5 4.2 3 ains 1. A
: met hod for rem)V| nap"c‘loubl e netal cyanl de conpl ex catal yst residue from
pol yol s whi ch @@ppppses 40 after posyol formation the stepsgof: (a)

i incorporating into the catal yst residue-containing polyol an effective
{ amount of an aKkabpmnetal hydride to convert the déuble netal cyanide
conpl ex catalyst into an insoluble ionic netal species separable fromthe
i pol yol wher ei n—+t+he—pelyol—hyd-oxy—gr-oups—are—al-so—convert-ed—t-o--alkoxi de
groups; and 45 (b) separating the insoluble ionic netal species from
t he polyol.
Claims

1.7 A niethod for removing double metal cyanide complex catalyst residue from polyols which comprises
\_ 40 after polyol formation the steps of:
(a) incorporating into the catalyst residue-containing polyol an effective amount of an alkali metal
hydride to convert the double metal cyanide complex catalyst into an insoluble ionic metal species
- separable from the polyol wherein the polyol hydroxyl groups are also converted to alkoxide groups;
and
45 {b) separating the insoluble ionic metal species from the polyol.

2. The method of claim 1 in which said separating is accomplished by filtration.

3. The method of claim 1 in whiqh said separating is accomplished by passing the mixture of catalyst
s0 residue-containing polyol and alkali metal hydride through an ion exchange resin.

4. The method of any one of claims 1 to 3 in which said alkali metal hydride is one or more of sodium
hydride and potassium hydride.

s6 §. The method of any preceding claim in which said alkali metal hydride is employed in a molar ratio of
alkali metal hydride to hydroxyi groups on the polyol of from 1:1 to 1:500.



2. ‘The nethod of claim1 in which said separating is.acconplished by

accorpl i shed by passing the mxtuf cop 2eazas @ 50 - |TNMENBINAIAN: -
pol yol and al kali netal hydride thr ough an ion exchang’e resitn. "4. % The
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1B was cooj;ed to 40 C and then treated wth 1 g sodi um di spersion

for 3 hours at 75 * C. Over the next 4.5 hours 43 g EO was added at [err]
and the m xture was allowed to react an additional 9 hours at 95 * C. After
removi ng the excess EO fromthe m xtgagee59 m THF and 17.5 g nagnesi um
silicate were added to the reactor and heated to 110 C for 8 hours. The 5
product was worked up as in exanple 1E and the apalysis of the final
product is shﬁm_-\_f&'fg:dgl Exanple 2 _TABRLE | 18 Exanpl e N3

1 : tal usedg, " NaH

KH Heta} Lised [err] et "3 400

12,100 s Mn, dad1cl00 [err] GPC 12,400 T 12,1u0 81 208U

8, 870 9,620 Hydroxyl No. - 16

17 Mn, GFC 20 Unsat., neq/§- 200 8,870 <0. 03-620

0.004 W.% 5.6 55 :

3.6 % Py maryRegFoRrt to. ! 7 e M 71
- 25°Co, ppm  uyasat., meq/g <0.0K1 0.004 6 - <1l

Zn, ppm .<0.5 _ .5 0.5 30

Na, ppm We.% EO 0.99.6 : 5.5 - 3.6 1.8

K, ppm 4.2 - 35

dainms 4 A nbthoParsr ®Fenovi ng doubl SEhetal cyanit conpl ex cht aI yst

resi due from@gl Yl Which conprises 40  after pplyol formegjion the
steps of: (a) Incorporating into the catal yst residue-containing polyol an
effective anbast gfm an al kali netal tydside to convert the doudd e netal
cyani de conplex catalyst into an insoluble ionic netal species separable
fromthe pol y¥: @R ein the pol yol h§dtOxyl groups-are also cbrfierted to
al koxi de groups; and 45 (b) separating the jnsoluble ionic netal
species from the® poI yol. 2. The nmethod of claim1 i'n which sai d separati ng
is acconplished by filtration. 3. The nethod of claim1 in which said
separating i s acconplisned by passing the mxture of catalyst 50

r esi due""cont ai ning polyol and alkali netal hydride through an ion exchange
resin. he met hod of any one of clarnms 1 to 3 in which said al kali netal
hydri de i SURE or nore of sodium

1.7 A niethod for removing double metal cyanide complex catalyst residue from polyols which comprises
40 after polyol formation the steps of:
(a) incorporating into the catalyst residue-containing polyol an effective amount of an alkali metal
hydride to convert the double metal cyanide complex caialyst into an insoluble ionic metal species
- separable from the polyol wherein the polyol hydroxyl groups are also converted to alkoxide groups:
and
45 (b) separating the insoluble ionic metal species from the polyol.

2. The method of claim 1 in which said sepafating is accomplished by filtration.

3. The method of claim 1 in which said separating is abcomplished by passing the mixture of catalyst
50 residue-containing polyol and alkali metal hydride through an ion exchange resin.

4. The method of any one of claims 1 to 3 in which said alkali metal hydride is one or more of sodium
hydride and potassium hydride.

s5 6. The method of any preceding claim in which said alkali metal hydride is employed in a molar ratio of
alkali metal hydride to hydroxyl groups on the polyol of from 1:1 to 1:500.
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hydri de and pot assi um hydride. 55 5. The method of any in
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separ at ed fr oBuiniaem{sidaieqs intrdtiudeGito b niddle fddlthe iddoludid .ionfiahat spdadp Isldepurateiroin
Ver f ahren zur thepblya i (B by dlration.
Doppel net al | cyani dkonpl ex- Kat al ysat orrackstands aus Pol yol en, bei dem nan
nach der Potayeitayispdiaimy (a) in das den Katal ysatorrCckstand enthal tene
Ppl yol erne wirksame Menge eines Al kalinetall h- ydrids .inkorporiert, umden
Doppel net al 1- ¢ Yerfahtk sapEuiRonutst eitey Swppaimatalicyanidompiok-Hataly eatee U¢kstatds cive Pplgolen, bei
Met al | spezi es demrgneastgerfolyelbidungon dem Pol yol abtrennbar ist, wobei die
Pol yol hydr oxyl guspe# daméhta'mtomwmddg\mme rPoly igsarpe Néﬁ“«&e?ﬁ"eﬁ ridkafrpatali o
unl osl i che i oni ¥ inkprecsiet. s%ﬁ’é@%ﬂ%m?i@ﬁxapﬁ'f“g@ ex-Kplplytpntin eipe upldsichy, iogfsche
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Vert.ah h jogruppgy f ol gt d di
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Al kal i net aI)bh%j rg.%gééﬂ% bﬁrﬁgp‘%s*b%‘f"r% &‘(f"ﬁéli’%m § Ver f ahren nach

Anspruch 1 al 1 nmet rru ydr| d und/ oder

Kal i urmy ri h ﬁt yebr fd% férﬂ)ﬁ:gm r%rq'\ Yl d%tl@ Els einem einen
Anspruche, B goon @ceﬁst E‘ihnga%'re@ﬁffw fﬂa ﬂrnetﬁuhmmdw Y fono t;ueehﬁar'y@reet'
Al kal i met ahi hydri d dr oxyl gruppen au dem Pol yol von 1: 1 bis 1: 500

ei ngeset zt 4M Ygliands nacﬁ Ané,éa.rcﬂ 2Bk 8Nod 36 a B ANRITh&lRIhy iR NG BRIR/ARKE BndAAS Mk drid
bei demgie ig.Schritt (a) hergestellte M schung aus einen

Kat al ysat orr Cckst and ent hal t endem Pol yol und Al kal i netal | hydrid erhitzt
wird, um dise Gafahed havh reiheqloer torsiaberelem alisprichebéi dader das iAtdalintbtaihydrid Gisdineahidoiver-
i oni sche Met ahdisipean Aslidetdlithettid zu/Hydtow@grbgren eui dem Calydivorem tieis 1 v 610singbreiztieird.
Anspruche, bei demnach Schritt (a) und vor Schritt (b) eine 40

wi 1 ksanessMéng¥eriahiay hashitenl denvorkitabendes Ahsprighea lpsi damdieninePeheth (a) hergestellte Mischung
Kat al ysat or r uzdestinen datalyeatraiickeiantbentisengern Paliel yad ledialimetaliaydrifh pdititgvird, um die Ge-
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45 und/oder Aluminiumsilicat in die Mischung eingearbeitet und die unidsliche ionische Metallspezies in
} Schritt (b) durch Filtration von dem Polyol abgetrennt wird.

| Revendications

f s0 1. Procédé pour éliminer un résidu de catalyseur du type complexe de cyanures bimétalliques des
: polyols, qui comprend, aprés la formation d'un polyol, les étapes suivantes :
(a) l'incorporation dans le polyol contenant le résidu catalytique, d'une quantité efficace d'un hydrure
de métal alcalin pour convertir le catalyseur du type complexe de cyanures bimétalliques en une
espéce métallique ionique insoluble pouvant étre séparée du polyol, les groupes hydroxy du polyol
55 étant aussi convertis en groupes aicoolates; et
(b) ta séparation de I'espéce métailique ionique insoluble du polyol.

2. Procédé suivant la revendication 1, dans lequel cette séparation est accomplie par filtration.
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