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Description 5 The subject invention relates generally to a nethod of

synt hesi wabngsas doubl e netal cyanide (DMC) catal yst by cpabERIIMy28n
aqueous solution of a first metal salt with an aqueous solution of a
second nmetal salt and with an aqueous solution of an al kali 10 netal
cyanide in a single step to synthesize the DMC catal yst. More

speci fi cal byg-¢1Er subjrEes1s roFenbUBLE MEIAGr ahNIRIMbI nes an  aqueous
solution of ZnCl2, as the first netal salt, with an aqueous sol ution of
CoC12, as nmetal salt, and with an aqueous solution of KCN, as
t he aI kal_ ng(fisfgc{;oglm de, to synthe- 15 size the DMC catal yst. Pol yet her
pol yol s are int egral internediate conponents utilized to nmanufacture a
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of ZnClZg(excesSshe Mk tAe @l salt, is conbined with an aqueous sol ution
of KSCO(ZLCI\E as etBhe corrpf%%%I nmetal cyanide salt. This conbination

precipitates_out the desired DVMC catalyst, in_.this case specif.icall

Zn3[ Co( CN) 6P 2y BXGp1oey °bF e APEBAVED S 3B AT CTreORBER A & “dil%&FSQed in
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metal .cyanide (DMC) catalysts are effective catalysts for the

polymerlzation of the epox1des DMC catalysts produce polyether
25 polyols having narrow molecular weight distributions as well as |
relatively low unsaturation.

In conventional methods, DMC catalysts are prepared by combining
an aqueous solution of a metal salt and an aqueous solution of a
30 complex metal cyanide salt. As a specific example, an agueous
gsolution of ZnCl, (excess), as the metal salt, is combined with an
agueocus solution of K3Co(CN)g, as the complex metal cyanide salt.
This combination precipitates out the desired DMC catalyst, in
this case specifically Zn3[Co(CN)gl,. Examples of such conventio-
35 nal methods are disclosed in United State Patent Nos. 5,470,813
and 5,714,639. These conventional methods, in one form or an-
other, utilize a complex metal cyanide salt. The complex metal
cyanide salts are very expensive which limits the economic viabi -
lity of utilizing DMC catalysts in the production of polvether
40 polvyols.

Thus, it would be desirable to provide a method of synthesizing
DMC catalysts that does not utilize expensive complex metal
cyanide salts as intermediates thereby improving the economic

45 viability of DMC catalysts utilized in the production of poly-
ether polyols.



DMC catal ysts that does not utilize expensive conplex nmetal cyanide salts
as internedi ates thereby inproving the economc 45 viability of DMC

cat al yst wan2/4048z&d in the production of poly- ether pol yoPET/EVDR/028609875
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, Co (Il) s an anion nore specifically selected fromthe

In a preferred embodiment of the . subject 1nventlon, the method

25 combines an agueous solutlon of a first metal salt hav1ng the.
same general formula as above wherein M is more spe01f1cally se-
lected from the group consisting of AL(III) and Zn(II); X is an
anion more specifically selected from the group consisting of ha-
lides; and n is a value from 1 to 3 satisfying the valency state

30 of M with an aqueous solution of a second metal salt having the
same general formula as above wherein N is more specifically se-
lected from the group consisting of the Fe(II), Fe(III), Co(II),
and Co(III); Y is an anion more specifically selected from the
group consisting of halides; and n is a value from 1 to 3 satis-

35 fying the valency state of N; and with an aqueous solution of an
alkali metal cyanide in a single step to synthesize the DMC
catalyst.

Finally, in a further preferred embodiment of the subject inven-
40 tion, the method of synthesizing the DMC catalyst combines an
agqueous solution of ZnCl,; with an agueous solution of CoCly and
with an aqueous solution of KCN in a single step. It is to be un-
derstood that in alternative embodiments of the subject invention
ZnCl, may be substituted with Zn(0Ac),, namely zinc acetate.
45



group consisting of halides; and nis a value from1l to 3 satis 35 fying
the valency state of N, and wth an aqueous solution of an alkali netal
cyani de iwoa2/ed8nyl e step to synthesize the DMC catal yst. PEI/BROTO7286 N a
further preferred enbodi nent of the subject inven- 40 tion, the nethod of
synt hesi zi ng the DMC cat al yst conbi nes an aqueous solution of ZnCl 2 wth
an agqueousasodittddonf ofyiGd@E2zand awiatplagnnagiesyens6Put PHN SREREXEF nts
singl e stegisdiodes.t Robe dicideesi Dpd thkanethpdldferhat syl erbodiaenien of
the subjec yﬁﬁweeglltzis Nen N2 HRY 1 P8 HibShih By WiotBoZs ()R onBasely zinc
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nmetal cyan , y csa?,a’ysat i’'S i ed. r.e specifjcally, the nethod
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solutions of a first nmetal salt, a second netal salt, and an al kali netal
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transition netals, X is an anion selected fromthe group consi- sting of
hal i des, hydeoxifes mestlf @dBs,of cacbonatees, ioyaniides ocbsexatatds, gene-
t_hit oc%/arha)t g.gé £bSREKARNAKES, TnS@hRkOLYARARESIt Cad llaxsbbauﬂéeztsa&pdamtdat M .
nitrates, and_n e ' ; sfyi : \Y; C o]
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t he group c%ﬁ‘sf‘?é’f}r%mﬁf:gif(lfljjs Rganon selected from the ghoup €o
sting of halides, hydroxides,5sul§atesr carbonates, cyanldesy
oxélatés, thiocyanates, isb¢yaﬁatés,‘isothiocyanates, cg?bdxyla—

25 tés, and nitxatés‘, and n is a value from 1 to 3 satisfying ﬁhé
valency state of M. In the preferred embodiment of the subject
invention, M is selected from the group consisting of AL(III) and
7n{II), X is selected from the group consisting of halides, and n
ig a value from 1 to 3 satisfying the valency state of M. The

30 first metal salt of the subject invention may also be Zn(OAc) 3.

Most preferably, the first metal salt of the subject invention is

ZnClsy.

The second metal salt of the subject invention observes the gene-

35 ral formula N(Y),. In this formula, it is to be understood that N
is selected from the group consisting of the transition metals
and the lanthanides, Y is an anion selected from the group consi-
sting of halides, hydroxides, sulfates, carbonates, cyanides,
oxalates, thiocyanates, isocyanates, isothiocyanates, carbdxyla-

40 tes, and nitrates, and n is a value from 1 to 3 satisfying the
valency state of N. In the preferred embodiment of the subject
invention, N is selected from the group consisting of the Fe(II),
Fe (III), Co(II), and Co(III), Y is selected from the group consi-
sting of halides, and n is a value from 1 to 3 satisfying the va-

45 lency state of N. Most preferably, the second metal salt of the
subject invention is CoCl,;.



Zn(l1), X is selected fromthe group consisting of halides, and n is a
value from1l to 3 satisfying the valency state of M The 30 first netal
salt of tWeoxwsyect invention may al so be Zn(QAc) 2. MstPoT/EPErERdsy, t he
first metal salt of the subject invention is 2ZnCl2 . The second netal salt
of the subject invention observes the#gene- 35 ral formula N(Y)n. In this
fornul a, iftiss uadbestookrigtasodroimtIZNalksls aheidled tpy opg thié LgFetptor
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N(Y)n to"es sh™a first aqueous solution. The first aqueous sol ution,
i ncl udi ng £h8aqueous sol utions of both the first metal salt, MX)n, and
the second netal salt, N(Y)n, is conbined with the aqueous solution of the
al kal i net akxcyadidecnbishtien arodaquebusidseued orp clOlKENt @ FeEdira
conbi nat i oprpa@siICtTheArt et daall priviavet yi s alddi tthaeed aqudoaswagdnitsiodnblean be
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: alcohol,xispbuty; alcohol,:aﬁd'mixtures.thereof. Preferably, the

‘water soluble organicactivator is tert-butyl alcohol. Finally,
25 Ehe\fesidﬁaletéduCt isfariéd,,pfeférably air-dried, thus isola-
ting the DMC catalyst.

The following examples illustrate the nature of the subject
method invention with regard to the synthesis of the DMC

30 catalyst. The examples presented herein are intended to demon-
strate the objects of the invention but should not be considered
as limitations thereto.

EXAMPLES

35
The method synthesizes the DMC catalyst in a single step accor-
ding to the following chemical equation:

40 3ZnCl, +2CoCl, + 12KCN — Zn;[Co(CN)gl,

45



activator is selected fromthe group consisting of ethanol, iso- propyl

al cohol, n-butyl alcohol, sec-butyl alcohol, tert-butyl alcohol, isobutyl
al cohol , vemd2/o68%3 ures thereof. Preferably, the water sol pOT/@Pa@rass c
activator is tert-butyl alcohol. Finally, 25 the residual product is"'
dried,, preferably air-dried, thus isdla- ting the DMC catal yst. The

fol | ow ng exanpnesousl sodttate dthehnatinrss okteéhessub) doflz netshedmphvedt i on
with regargitp tihe ssypbhiesisifichher DMz 3@ceat ahyisil sthe, exaripl esndr esent ed
herein ar eWEEﬁeapeeddghgoqg@&uatoaagg tihe ahkect seof tcgyanwaenmonlaua
should not ST L ang. et ebo. EXENELESy 3, The et hod

on
synt hesi ze§™ Pﬁi Fedfalys a SIhgl e step accor- fhe f ol | owi ng
chemi cal %quation: 40 3ZnCl2 + 2CoCI 2 + 12KCN Zn3[Co(CN)6}2 45 WD 02/ 09875
PCT/ EPO1/ 072860udh Tied ahoepusiEolgt Periusiedt Rg #i fatonsery PEduct 2REID; is
conbi ned wihh themqueous Sodnitdadnegfatilve.s&tone wretealk teaflt thaCoBL2, and
with the agugeus,sQlutthenped dfeigkkabicnehak eyanive cakKelNssi nsainsingl e
step 10 synthesl 26t e N, o2ka) Yok 4031 CALENLS 120, SoAbLbotah an951§hom
KCL is pro I,Fjg ‘if%é’ segon ary rodgcC acear - gag ﬁbﬁgng%)ovfe eg1ecal
equati ort 5 &tst 68d° ‘t”ﬁ Yct® Heaettval es t é/ jch that
the DMC catCQP%?EYl%fqdﬁéF K?%cﬁ‘#%é‘lphmbﬁdyrréifl PPhCEBIRILGeE, © PO to
produce a polryudid wtehérlpek oy .ands tbacihfltlutratsn@r$’¢¢R§aIdl§ﬁ‘a¥S@dh@baﬁﬁunts of
the se- condary product KC1 are mnimzed, if not conpletely elimnated,

t hrough th@nf bl t&sd 0 ARdpi e tdd tdERbd r@xﬁhéﬁszgé seussedrabove pubn a
second 3%3@3 £ éé‘%n”%t H0d, Py heShzes, dhgAkberati yie s 1 balkahyst n 2

single acc rdl ng W ng C em cal equation: 3ZnCl, + 2FeC13
+ 12KCN Zn:?qfl? teN) 6] 2 20 The aqueous solution of the first netal salt,
ZnCl 2, is conbined wth. the agueous solution of the second netal salt,
FeC13, and

37ZnCl, + 2FeCl; + 12KCN > 7n;[Fe(CN)gl,
20

The agqueous solutlon of the flrst metal salt, ZnClg, is comblned
with. the agueous solutlon of the sécond metal salt, FeCl3, and

25 with the agqueous solution of the alkali metal cyanlde, KCN,‘ln a’
single step to synthegize the DMC catalyst, Zn3[Fe(CN)5]2 The
above discussion regarding the secondary product KCl also applies
in this example.

30 More specifically, in this example, an aqueous solution of the
first metal salt was prepared with 0.45g ZnCl,; and 10.0g H;0. An
aqueous solution of the second metal salt was prepared with 0.54g
FeCls - 6Ho0, and an aqueous solution of the alkali metal cyanide
was prepared with 0.78g KCN and 20g H,0 and 1.0g tert-butyl alco-

35 hol. Next, the aqueocus solution of ZnCl,; was combined with the
agueous solution of FeCls - 6H;0 to establish the first agueous
solution of the subject invention. The first aqueous solution was
then combined with the aqueous solution of KCN to complete the

gsynthesis of the combination product Zns [Fe(CN)gl ;.

40
Procedure to extract the DMC catalyst Zni[Fe(CN)gls: The combina-
tion of the first aqueous solution with the agueous solution of
RCN resulted in the immediate formation of the combination of a
black precipitate in solution. This entire combination of the

45 black precipitate and the solution was filtered, and triturated
with a solution of 5.0g Hy0 and 5.0g tert-butyl alcohol, and then
filtered again to collect a resgidual product. The residual



25 with the aqueous solution of the alkali nmetal cyanide, KCN,:.: in a
single step to synthesize the DMC catal yst, Zn3[Fe(CN)6]2 The above

di scussi monBgmrdi ng t he secondary product KCl al so appl i BET/EPo1/t7R$6S
exanple. 30 More specifically, in this exanple, an aqueous sol ution of the
first metal salt was prepared with 0.486g Znd 2 and 10. Oy H20. An aqueous
sol uti on ofptdiecsecandctmet alrasatérmas tpr epesatrivehl A EAGd Fe@B--H/20, and
an aqueous 15 skt iy thenahkal én PRialceyaNiAs (ruasy i hhy 9y 789
KCN and 20g H20 and I.qu tert-butyl alco 35 hoﬁ.[ Next>f%ﬁ?ﬁgé§ggﬁgogé4§%l ution
of ZnCl12 conbi ngd W.th Ehe %ueo%s splutign_of FeCl3 6H20 to

establ i sh thE fivSP-bPtdtiTs °oE8I (1T 68 The s dbf-BEE F VEnFRBRST TR fi r st
aqueous sblitt it6ntRale YT séerdi Hed Wheht e nedeepueh 581 dieisoheet WEN t o
conpl ete the inymatfiedits df thetbonbitnaki oh wnoduot dasfFetChh6t2rhad)
Procedur e tthaexbratimiteiOMC cat al yst Zn3[ Fe(CN) 6] 2: The conbi na- tion of
the first aqueous solution with the agqueous solution of KCN r resulted in

t he i nmedi ; ti he. hi_ nation of. a. blac recipitate in

ol ut] on, T2 SeiTt ¢ bonnehar | G ne e et R e BBy T

sol uti orﬁ%\éfse“fstilfjfle?“é%l,pofﬁd tFi tRhratdd O tie é’i‘@BFu??WWSS. & tpotasd 5. Og
tert-butyl T&E€BRol Lo R WRERStd ttdrsdwhgaim the esetpectt &heespriraledor oduct .
The resi duallaWds 02he %8 REnRCTHH EROA BT R86ct Teqy oduetwings thhenat ransfigrired to
a beaker andiall awedrimed@ir-dry. The resulting conbination product of Zn3
[Fe (CN) 612 weighed 0.42g. The invention has been described in an
illustratd ve manner, and S it is to be understood that the term nol ogy

whi ch. has been used is intended to be in the nature of words of
description rather than of limtation. Cbviously, many nodifications and
variations of the present in- 10 vention are possible in |light of the above
teachings. It is, the- refore, to be understood that within the scope of

t he appended «clains the invention may be practiced otherw se than as
specifi—gcal |y described. WD 02/09875 PCT/EP01/ 07286 7
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CLAIMS What is clainmed is: 5 1. A nmethod of synthesizing a double netal
cyanide (DMC) catalyst, said nethod conprising the step of: conbining an
aqueous swdurwm of a first metal salt of the 10 general PEDERUIE28] X) ,
wherein; Mis selected fromthe gr oup, consi sting of alum num zinc, and
the transition metals, 15 X is an ani on selected fromthe group consisting
of hali- des, hydroxi des sul fates, carbonates, cyani des, oxal a- tes,

t hi ocyanat@aIMSocyanat es, isothiocyanates, carboxy- lates, and nitrates,
and 20 nis a value from1l to 3 satisfying the valency state of M wth an

aqueous salidid on of jansecend netal salt of the gene- ral formula N(Y) n
wherein;. 25 Nis selected fromthe group consisting of the transition

netal s and the_I| ant hani des, i S_an anl el ect ed h youp
consi sti ngt of hdM§ERodest § -G8’y q‘ubﬁe metéﬁ bgngpé& ?%B%m des, oxal a-
30 tes, thiocyamziest i sty aeites, C?%%‘flrﬁlmﬁ’@yﬁlﬁ%t%tsep €hfboxy |ates, and

nitrates, and n is a value from1l to 3 satisfying the valency state of N;
and 35 with ancafurenus soladicsobonnt Bdkalfi antladt opanildeain o sha- gle

step to,gynt hegég&ahh@o%é{;@; @hYSthereinh Method as set forth in claiml
wher ein the al kal1 metal 40 cyanl de i s selected fromthe group consi sting

of KCN, LiCN, and NaCN. d as set fort ih C)cil alrrh‘l% V\I@erzeSL A1 the
step of conbi-Mning®i %elfeGFteﬂe’Fr%f egrﬁ]flpfcfo T co ihi g “The agueous 45
solution of MX) n amdl thee tAguebUCSHCEELBN of N(Y)n to esta- blish a first
aqueous sol ution. WO 02/09875 PCT/ EP01/07286 8 4. A method as set forth in
clai m 31wherei p t hes siepnebncodbictad fgohstiaitrbep defdinednbyotamiiini ng t he
first aqueous des, hydroxides, sulfates, carbonates, cyanides, oxala-

tes, thiocyanates, isocyanates, isothiocyanates, carboxy-

lates, and nitrates, and
20 n is a value from 1 to 3 satisfving the valency state of M;

with an aqueous solution of a second metal salt of the gene-
ral formula N(Y)p wherein; ‘ ‘

25 N is- selected from - the group con51st1nq of the transition
metals and the lanthanldes,

Y is an anion selected from the group consisting of hali-
des, hydroxides, sulfates, carbonates, cyanides, oxala-
30 tes, thiocyanates, isocyanates, isothiocyanates, carboxy-

lates, and nitrates, and

n is a value from 1 to 3 satisfying the valency state of N;
and
35
with an aqueous solution of an alkali metal cyanide in a sin-
gle step to synthesize the DMC catalyst.

2. A method as set forth in claim 1 wherein the alkali metal
40 cyanide is selected from the group consisting of KCN, LiCN,
and NaCN.

3. A method as set forth in claim 1 wherein the step of combi-
ning is further defined by first combining the agueous
45 solution of M(X), and the aqueous solution of N(Y), to esta-
blish a first agqueous solution.



solution with the aqueous solution of the alkali metal cyanide. 5 5. A

met hod as set forth in claiml1 further including the step of filtering the
conbi nat ivod opewsduct of the aqueous solutions of the firspCveralo7esl t, the
second netal salt, and the alkali netal cyanide to collect a residual
product. 10 6. A nethod as set forth 8n claim5 further including the step
of trituragi ngAtrFL[@cl'{o%sbgugét PRAWCE 1 Wit @ IWaheFe S0ltubl 8tePrgmRichbact i vat or

comprSing SUhENCT .1 SRRV, LSOOl Syl aleotoly spssuyl ol coho

tert-butyl xture X ere 7. Amsthod
as set forth i ROEF&EIGR glFErVFF’eraquﬁWﬁd??fdlttlﬁg g% ﬁ 8r yihg at]he resi dual
product. 20 8. cyvemetdhod as set forth in claimil V\/nerel n the aqueous sol u-
tions ofsthe first nmetal salt, the second netal salt, and the alkali netal
cyani de are framdiisn 20 pattfodn wai ghiibasédrtiar IocQupandg sty swepght  of
the aqueous Soggtffikﬁflgé Qhe/%dﬂﬂigggléﬁ uberdh dHe ehaksud-sereonst he

aqueous solu- tiLo rst h C e t, and the
al kali et al cﬁ?gn Ot hmetaIflc u é %he %dotn%l ﬁegiiﬁi%cgl%ﬁé&éﬁit hod of

synt hesi zi ng a2dbabl &Sretafydydif e B}\B ct §0¥8§f f &FH" met hod

conprisildg the step of: conbining an aqueous solution of a first netal salt
of the gemperah hoetmd asM6X) nfadtdr eéinngl186n M ifsrsedecired ufiinm thee s§redup
consi sting of Ak(LH duraRdngZind lddsiauXlisrafucanioth seveckedséTwrmd he group
consi sting of gg%ﬁ 3 8882130004 eS8 aé&panmonagogx%p%saiwﬁaa ng.-t he

g
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7. A method as set forth in claim 5 further including the step
of drying the residual product.

20 8. A method as set forth in claim 1 wherein the agueous solu-
tions of the first metal salt, the second metal salt, and the
alkall metal cyanide are from 1 to 50 parts by welght based
on 100 parts by welght of the aqueous solutlon

25 9. A method as set forth 1n clalm 1 Whereln the aqueous gsolu-
tions of the first metal salt the second metal salt, and the
alkali metal cyanide further include tert-butyl alcohol.

10. A method of synthesizing a double metal cyanide (DMC)
30 catalyst, said method comprising the step of:

combining an aqueous solution of a first metal salt of the
general formula M(X)p wherein;

35 M is selected from the group consisting of Al (III) and
Zn (IT),
X is an anion selected from the group consisting of hali-
des, and
40
n is a value from 1 to 3 satisfying the valency state of M;

with an aqueous solution of a second metal salt of the gene-
ral formula N(Y), wherein;
45



Fe(lll), Co(ll), and Co(lll), Y is an anion selected fromthe group
consisting of hali- 5 des, and nis a value from1l to 3 satisfying the

val ency sv@om0wfs N, and 10 with an aqueous sol uti on of aPCHER@/i728et al
cyanide in a sin- gle step to synthesize the DMC catalyst. 11. A nethod as
set forth in claim 10 wherein the alk&li netal cyanide is selected from
the group consgstiing @fieKEN #id@Nthelfrand NaENstil® of mbehbe(Hs ,set forth

in claim10 whereig, the)stepof) cambi cotimg ,is further defined by first
conbi ni ng an aqueous soI ution of M X) n and an aqueous solution of N(Y)n to

esta 20 blish a first aqueous soluti.o thoda tfy4i;n claim
12 wherein the' st e G® EBABT-SHiFTS s ij?ﬂ‘t g5e‘f“|:)n %Fsbf%g%%bﬁlﬁr% t he
first aq@eous soldad.omndith the agqueous soI ution of the alkali. nmetal. 25
cyanide. 14. A nethod as set forth in claim 10 further including the step
of filtering the conbi Ratiensps@duch 8f sdhiesfaqueotise sollehiconstaod athal:f i r st
netal salt, the se d netal salt, and the 30 alkali. netal cyanide to

coll ect a residual product. 15. A nethod as set forth in cI ai m 14 further

including the step of trlturatln t he remggL QtdLOi in-

wat er - s@Publ e whrya® @IBEREHOICOIYT BPo%fwanma fot | ™5 '< prcg aI cohoF
n-butyl al cohole e bot yyneiedss the M- WF?FY%WCOhoI |sobutyl al- 35
cohol, and m xtures thereof. 16. A nethod as set forth in claim 14 further
i ncl udi ng the stepnf odr¥bpoedhe nesidial 10r adecsin 4helZ1kA netdhed as set

forth in claimlg Vg"eterlgl 8&@ﬁt@(ﬂ%@)ﬁst§@|g‘i’ou@ eBss P ite okl kat, matea, salt,

t he secaond meta‘Ya an al kali netal cyanide are from1l to 50 parts
by wei gH‘tr5 based®d JFFH0 parts by wei ght of the aqueous solution. 45 WO

02/ 09875 PCT/ EPO1/ 07286 10 18. A method as set forth in claim 10 wherein
the aqueous2sohumetlighsisobethtorfily §n fbrit Wapherehe ecEREP Bt 9764 t, and

t he ning is further defined by first combining an agueous
solution of M(X)p and an agueous solution of N(Y), to esta-
20 blish a first agqueous solution.

13. A method as set forth in claim 12 wherein the step of combi-
nlng 1s further deflned by comblnlng the first aqueous
solutlon w1th the aqueous solutlon of the alkall metal

25 uyanlde ) :

14. A method as set forth in claim 10 further including the step
of filtering the combination product of the agueous solutions
of the first metal salt, the second metal salt, and the

30 alkali metal cyanide to collect a residual product.

15. A method as set forth in claim 14 further 1nclud1ng the step
of triturating the residual product with a water- soluble
organic ethanol, n-propyl alcohol, isopropyl alcohol, n-butyl
alcohol, sec-butyl alcohol, tert-butyl alcohol, isobutyl al-

35 cohol, and mixtures thereof.

16. A method as set forth in claim 14 further including the step
of drying the residual product.

40 17. A method as set forth in claim 10 wherein the agueous solu-
tions of the first metal salt, the second metal salt, and the
alkali metal cyanide are from 1 to 50 parts by weight based
on 100 parts by weight of the aqueous solution.

45



al kali metal cyanide further include tert-butyl alcohol. 5 19. A nmethod of
synt hesi zi ng a double netal cyanide (DMC) catalyst, said nmethod conprising
t he st ep vob 02/08aesrbi ni ng an aqueous sol ution of ZnCl2; 10 WCT/EP@7agpueous
solution of CoCl 2; and with an aqueous solution of KCNin a single step to
synthe- size the DMC catalyst. 15 20.1% nethod as set forth in claim 19
wher ei n t heg st gmmefhosoabi sebi g dhs ihusidier ldevhaedirbyhiei agtegemsphiing an
aqueous  sol ut { oy, Of, :McXhNr aPgk afecaguesls, $OLULESShDmeNEY) Baltg estiachbl i sh

a first aqueous..sol.ution gqq A d. as.set+d el n g1@ym20 wherein
the step of co%ka?llnfnﬁgaﬁsggﬁrt Yer ugglgtlggeél bi/1 conbi ni ngyt he first aqueous
solution with the aqueous solution of KCN. 22 A nethod as zet. forth in

[

cl ai m 195f U9 t harme Fheldu@itngve Heesigieg 2 2w o peEet i giAE €8BI nati on
product of thecauiaous seldtnerisd ehbmphisifiar $henete falt,' the second
netal salt, and the ICON to collect a residual product. 23. A nethod as

set forth in clLaim22 f ubt Behebiicludiipgod R shep,; 30 of triturating the
resi dual product wth a water-soluble organic activator conprising

I
et hanol , n-propyl al cohol, iso-_propyl_alcghol -butyl al cohol, sec-butyl
al cohol 10t ert - BUER t3R 281°E6HSI ?OJELE’:&B’ t9F &% 6ho‘?r,l£and m xtures thereof. 35
24. A method as set forth in claim22 further including the step of drying
the residual pwoducin a2mecAsmethodoasosfCN gnt B Bhncl@isEROtafePERE t he
aqueous sol u- tioasyd tvieckissgsyretal salt, the second netal salt, and the
40 KCN are from1l to 50 parts by wei ght based on 100 parts by weight of the

Lution. 26. A meth t i ' ' 5
ol tinebor Arheltye o Retarot i ehfllde ToEE T e PIED B ol TR

further includ@i®eris BuxARea| gghigied by first combining an agheous

solution of M(X), and an agueous solution of N(Y), to esta-
blish a first agueous solution.

20 21. A method as set forth in claim 20 wherein the step of combi-
ning is further defined by Combining the first agueous
solution with the agqueous solution of KCN.

22. A method as set forth in claim 19 further including’ the step .
25 of filtering the dbmﬁinatién product. of the aquéoﬁs’sélutibns
of the first metal salt, the second metal salt, and the KCN
to collect a residual product.

23. A method as set forth in claim 22 further including the step
30 of triturating the residual product with a water-soluble
organic activator comprising ethanol, n-propyl alcohol, iso-
propyl alcochol, n-butyl alcohol, sec-—butyl alcohol, tert-bu-
tyl alcochol, isobutyl alcohol, and mixtures thereof.

35 24. A method as set forth in claim 22 further including the step
of drying the residual product.

25. A method as set forth in claim 19 wherein the aqueous solu-
tions of the first metal salt, the second metal salt, and the
40 KCN are from 1 to 50 parts by weight based on 100 parts by
weight of the agueous solution.

26. A method as set forth in claim 19 wherein the aqueous solu-
tions of the first metal salt, the second metal salt, and the
45 KCN further include tert-butyl alcohol.



