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"preparation of Biddisadwl ysts The invention relates to an i rrprp@-ﬁgp(gmgﬁss
for the preparation of double netal cyanide (DMC) catalysts for the
.preparation of polyether polyols by polyaddition of alkyl ene 'm

Serter comoing ok roacie pucesnuaters 5 oo < RN
(DMC) catal ysts oxides on to starter
conmpounds containing active hydrogen atons have been known for a T'Sﬁh‘ij*ti me

(see, for exanp - US- 09, .US-A 3 829 505, US-A 3 941 9 and US-A ~
5 158 922). Thefﬁgsén%%ﬁ?rﬁéégé %5%9%%5"@895%ﬂrethﬁr%‘ﬁﬁzi‘rétﬂ%ﬁpg?ubgﬁl%% her
pol yol s has t hecyehfdeqDMCNcAak bt o RE AiohFYolyeHar | io3f
nonof uncti onal 10. polc(yet h);rs \?vith terr?ir%glr lgoubllbg }’g%%a??lyég?ofaﬁia?ﬂﬁmﬂ of
nono- ol s, conpalsyend exidesan toctartencompaindsrcepairitg anive hyfokyestoass. pol yol s

by neans of alkali netal catal ysts, such as alkali netal hydroxides. The

pol yet her polyols obtained in this way can be processed to high-quality

pol yur et hahes (Boghle eletal tcgarids (DMBoatadyrts 9 el RasadditMe CAEANSHSIA! & tﬁ

usual | y obtai ned b% reacti ng an agueous solution of a netal salt 15 wt
the agueous sol TS FOBPOYNdE Fitaipingnactive dwdrogen atdves pass berncknsfwraforar lpagi ¢

ittt 4 PV o i
ol e | aqueoin (fte forhalipE IS W sl B s, 505 B8 H0shLERR L Bl Banant
hexacyanocobal tEfe\ arlé8ri22Rd ThadselbfiiticbO BXEC RAAE/sEIbY 1) préarktitino Atidhd: 0

t he di spersion f?rrireg. After filtration and washing of the catalyst Wth
aqueous gl yme AR 8#s thystiget iny pargigular.ofta reduciontih shggemeerd lof umofilrational

Zn3[ Co 2 v . 5 1S obtained (see e.g. EP-A.70
943% . :(A\(CI:';]%)(I?]dI nd% tljo t!hr% "E‘?}} gg% éﬁ%lgh%% gogpgﬁ’yss%'%a?lﬁaénﬁﬁg%ﬁgr é’ﬂg’é’.a@d Wygrﬁ?‘ﬁi ng
aqueous sol uti aoesvaftioaainpicphratah tof (ol Rhiesr aldiyolOby anddmiCorSakdti nitae-Rdyss, 9-
zinc chloride) a dagﬂl[l‘%ﬁgllémcyam de salt (e.g. potassium hexacyanocoba¥tat e)

in the presencé alchydennidasxi The polpether Hohyads ebtaivies in éris wWaytcanbk)
and optional | M1 ok e i.rred tank to farma di spersion. The
cat al 5s|t is i gg{rg{eg%%ft?gﬁrg%?ﬂ%?ﬁ Q%Z‘ru%fﬂgﬁésbeeﬁkﬁ%@ﬁﬁﬂegcﬁ?ﬁ?ﬁf@gl,"%%“@% rably by

centrifugation or filtration. To achieve a sufficiently high WO
01/80994 2 2 104342 catal yst activity it is_necessary
subsequent |y t i)b was ha%%igsée%s gg— ‘éﬁ@ o\gﬁ%%%%alﬁ' G ?qugavﬁdg%tm plos metal salt
Wat er - sol 1l e byitiptiedagtesns sulobiofSfea Shetdl Odyaniie WatCiAl @k HBsendblios %C(‘gganiﬁ.
this

reduce the activi til of the catalyst, are renoved fromthe catalyst
washi ng step. ACEWIEHNgligand; 1. N efherr tn tahivpioabsatalygt preppration,chor réxathpteyt

by redispersin : ueous Jigand solution, e.g. .in a
stirred tank, \%lq%lﬂﬁg g%@ééﬁge%fil?%grg\%gggﬁg c?lxﬁ?sf’i)ﬂ%g‘?oq"‘l‘sﬁ%mé ‘F’faﬂywc‘g'?aﬂ;t.ate are
centrifugati onnuxed and diméthoxyefiane iglging) by Ghh @t fovifie AMpeSRIPfoHBES Inlftel S
in general necessary to wash the catal yst at | east once nore, nonaqueous
li gand sol uti oﬁﬁtraw@fa@m ingenfrihe easalySt with equeons glymer solwtioni, ag actpercatalyhs .
~Accordi ngot o tl{i?tl’fér%emﬂéraﬁfo Lfye further washing steps are also carried out
by 10 redi spersing Wth subsequent isolation of the catalyst. Finally, the
DMC cat al yst nust be dried. This formof catal yst preparation is .
exceptional ly time-consum ng-a =i nt ive. ocess tinmes of nore than
100 hours are required for p?&ﬂ%ﬁ@ﬁiﬁ# b?%'c%{rg{)fgt Bh a conmerci al
scale (see e.g. US-A 5 900 384). Because of the high.catal yst costs, the
profitability of .the -catalys cess of 15 pol yet her pol yol
preparation islst%)i?lg‘? &8 &?&%%fgr npaired. It has now been found that
hi ghly active DMC catal ysts can be obtained by a considerably sinplified
process in Wnigg agueous solutions_of a netal salt and a netal cyanide salt
are first reactStPIARE: Wethsr Biened BMG ratalysiniare pspptedxd.ggby ingaing ajueans
optionally one . mr r amplex-fermng co nents h) to fqQrma 20
DMVC cat al yst digds?%%éﬁs%iogng, IlIjlte f]a?gélttj é;‘%%?ag"ff%ﬂfgﬁél‘l ’%T'?q?‘taé‘ree%t,m%‘%&hlﬂl ?)earn%caake
i s subsegtient | mewhsyiddsaltaelsl bb@EsigAKRxNGaRBaRRE) hBe )é%’eﬁé}ﬁg off'ahto‘?% gake
is finally dried, after optional pressing out or meclhanl al - removal of

moi st ur e. complexing ligand (preferably tert-butanol) and optionally further ligands in a stirred

tank to form a dispersion. The catalyst is isolated from the dispersion by known

techniques, preferably by centrifugation or filtration. To achieve a sufficiently high
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_This inproved process for the prepar at| on of catal ysts avoids the Q@\/ggmggl‘
r edi spersi ons &jo bfigossat al yst, with subsequent isolation, requipc§¥po1/434z
accor di ng to the 25 prior art to date for the preparation of highly active
-DMC catal ysts and therefore |leads to a considerable shortening of the
process tinmes for preparation of DMC catal ysts. DMC catal ysts which are
prepared by the new, inproved process have ‘@ conparabl e activity to DVMC
catal ysts which are prepared in a significantly nore expensive manner
according to the prior_ art to date. " WD 01/80994 -3 24 AUG 2004 >
PCT/ EP01/.04342 catalysthaciiyatyt it il negessaon stbreredntlyctopwashi the ssatatyst npthoaredqyeoosess

aqueous. ol ut 1 DREDIOiGHE: N aTRnctle BV PREEs Sylan de Rkl hprive pwhich

reacted in the  RIGHE I

one or nore furt h%r'él coﬁrrlg%gg?ﬁ%rgfr‘ng%ga %éﬁngggéeﬁﬁsﬁgg fid 9;?{3},@ cg?a}#%%kyﬁp ?ﬁﬁ%

di spersion, thsepdisperdngio ite priverart thist washihg stmmf dartiet owteigeredBpersing the
subsequently washed with one qr ngre aqueous or non-aqueous sol utions of
the organi’c coﬁ?f?']éfﬁﬁ lﬁg?nlaiqBS?’rt? 1gpn ﬁ@uB%‘?slecﬁﬁé‘F pstigerbtapk, With subsequentienewed
conpl ex-formn d

filter cake i sgsfofaﬁiglﬂl ri elcii)‘):1 @yt gr fc%rkchg.f ﬁ%gr%r&%gds}?nggoubﬁgg m@éhagﬁv%al
renoval of noi ﬂl\r]i@eeata]b&ts‘ﬁlns in@ehéral m&@mmsdeh@wmymdseamame rioR- t he

DMC cat al ysts whi ch %18 iwtabl e fqr the process according to the invention
are the reacti 8HHYJGRRE Sointigny BressrklBIbemgptser fonthesfugther washing 9p¢ramr§

retal cyani de sebbdinaHl She AR FELAhusAhaal Ghoef St BT 0f L

ﬁparatl on of t cyanli de conpoun erab
eral flér nul aed@sip)srsirt‘g Mitk) sub(séo)uent/vtserae:bﬁ d‘ﬂths o@m}&en Fiki0ly) tHeeDVEC datalyst
Zn(II) Fe(I1), N In sn(11), 1 Pb(Il), Fe(lll), M(IV),
Mo(VI), Al (I 5nus\/%> ICQ/%S fcgln( P ):atan wpax@@sm }s excgplionallyfimeepnsuming
Zn( |11 Fe(ll Ni f d

n(11), Fe(ll) andoQbki- J)ntéh@ﬂ/e ' @rh%es@rtgmgfrotf' ﬁnld &thah A8 ﬁéﬁr@ %Fy&gﬁgeszdz r{e % om

identical or different, prefera i cal anions, prefera
the group 20 cprcgamtmm@fdbMﬁhlcatdb:sts dy drcoxingtesial sedlld &de€ . g. IS OFAYES 384).
cyanates, thi o&yanat i.socyanates, isothiocyanates, carboxyl ates,

oxal ates or F%ﬁ“é%gﬁll"r‘?ehl%}é%félyfb"rosﬁ the profitability of the,JAME)-eatalysedpipeaspos
wat er - soljybl e Fﬁ&@t&u@r ﬁcﬁ%l? %ﬂa?at?dnrig e 1Bfd BisidélaBfy 19{;)%&%(?' ) zi nc acetate,

zinc acetyl acetonate,” zin nzoate, zinc nitrate, sul fate,
iron(ll) 25 bromde, iron(ll) chloride, cobalt(ll) chl ori de, cobalt(ll)

t hi ocyanate, nickgl ﬁ%\b)be%nl fbﬁh&'%r]?tnﬂlgglf&fi igM(E"cta gbsgs M )6t %(%4&

di fferent water-sol net al e enp

01/ 80994 PCT/ Eélmlsld&da’ﬂ)z strdplifikalt puroeesslmb\k/mchm‘q&éoxfsywmmﬁm sofl 4 snemlééh adld€a
sui table for the aration of the d ubl e netal ¥an| de conpounds
preferably h avgle{ %B#e?aé“ ate Hrlsrme&cte 1 the presence of an organic complexing ligand

a) and optionally one or more further complex-forming components b) to form a
\ 20 DMC catalyst dispersion, this dispersion is then filtered, the filter cake is
subsequently washed by a filter cake washing and the washed filter cake is finally

dried, after optional pressing out or mechanical removal of moisture.

This improved process for the preparation of catalysts avoids the several
redispersions of the catalyst, with subsequent isolation, required according to the
25 prior art to date for the preparation of highly active DMC catalysts and therefore
leads to a considerable shortening of the process times for preparation of DMC
catalysts. DMC catalysts which are prepared by the new, improved process have a
comparable activity to DMC catalysts which are prepared in a significantly more

expensive manner according to the prior art to date.



_(1_'.l)é1M (CNb(A)c (Il)~ wherein M. is chosen fromthe netals Fe(ll), 4 AUG 2004
Fe(l11), Co(ll)wad(dedds), Cr(I1), C(II1), 5 M(II), M(III), 'ﬁéi/ﬁ%ﬁlmmu
Ni (1), Rr(ITT), Ru(ll), V(IV) and V(V). M is particularly preferably
-chosen fromthe netals Co(l11), Co(lIl), Fe(ll), Fe(lll), C (i), Ir(Ill)

and Ni(1l1). The water-soluble nmetal cyanide,salt can conprise one or nore
of these ( metals. The Y are identical or different, preferably identical
al kali metal cations or alkaline earth netal cations. The A are identi caI
or different, eferably identical 10 ani ons chosen fromthe group -
consi sti-ng of ht]i“i present W@Qﬁl thesefora prozides an improved pesessdpnthatpesparation of

t hi t ._car.b | at | at
nitrat oo, Bot n SNBKRRS T BE DM R in el Ades SeTals of amett ki ng

chosen such t hainded ertdl eRants X a is
preferably 1, 2, 3 or 4; lS}b |s§%¥ g%éet?lfgf)}%%teq%%e P %%Hcg%f%?e ég{&trﬁgle’t“ﬁlg

val ue 0. Exarrpllwnéfa)sfmdt eticmallptoae -aramate Aurthsr mmplexdymmgazo&iz}iohﬁn@rtﬁ to
pot assi um hexacyanoc mt %? ds) E;EOt agﬁs;fgm hexacyanof errate(ll {
pot assi um exac%‘?gﬂoaf@ %“'I st ydispg SOSESIAh 6T BISR t@[@( ithq Jiltameake is
l'i t hi um hexacyang lﬂé‘t'ltlﬁh%@lﬁéd' with PR 6F bRde qage%%lug o'fmrto?tla soFfutl

contained in the catal ysts are conpounds the g 55 O il nﬁ? ﬁ%

20 Mk[ M X~( CN) ydrgarni¢ Fit)r)nplem@ hgamdM)lamdag)txdaﬁlilmeﬁb b]l‘lrnfoﬁd’ faﬂhar 6d>a1p1@m¢oMuan
as defined in formul a z are integers and are chosen

such 't hat el ect PB‘W@BF‘F%PH%/ gfj ?rh‘@kﬂd’(?é}ll@gnaé‘@alhe Hpshgddbltegrorapse i findki dried,
Pr ef bly, affér I Fe(ll Co( 11
N1 o - 3ottty ol fecifaMao Rl ot 1 G ) ©

surtabl e doubl e nmetal cyani de conpounds are zinc hexacyanocobal tat e(lll),

zi nc hexagyanoi | of er.r.at 004 WO
01/80994 ECT) Eg&%l%SAZH&alc%gﬂﬁt ?ﬁ@%ﬁ‘g@%c‘ifﬁ% ‘gﬁfé PE@ |"F‘5a SF%W J¢Byare
exanpl es of sU|Stna¢i:tlefatdhé)bmcesstaabordmrtbdlee HOBRHINGS (R 8adt@n ot vﬁat&-
US-A 5 | 58 922. c hexa (ft)ls/ cobaltate(l Ié is particularly preferab

used. Organic &8 ee‘QFfﬁES% getegysolyiecmetaheyapilesaiis.oyed in the process
according to S the invention are water-sol ubl e organic conpounds with

het er oat ons, h as oxygen, nitrogen, phosphorus or sulfur, which can form
conpl exes wit ht{’?ﬁsr -SRIuPe énetalnséttéwhéﬁ}’a?fﬁdélt@hiwﬁmuh@l prepeiatiablod tipr daublemetal
complexing lig deh es, ethers, esters,

am des, ureas, %%?Criﬁ(g%ﬁolgﬁf?%g%gﬁg%av tgf %rg t?cg Pr eferred organi c
conpl exing i gands are wat er-sol uble aliphatic al cohols, 10 such as

et hanol , {issopropanol, n-butanol, iso- butl\?@g)l ~Sec-butanol and tert-butanol .
tert-Butanol is particularly preferred. (Spgani c conplexing ligand a) is
added either duri ng t he preparati on of the catalyst or di rectly after

f ti f t t he, d d. Th

0352.‘;‘. ¢ Compl ey et RELS AR sl She Bietalg TS e NofaBe 880 13389@@ Shan,
éal ysts whi cRb@)eFeiEf, vo@d), be% l')eARmPQE(V)aVFI%dS q tw t\,g ‘{(ﬂg

ar exi 5 Q) ned

t hose which, in addition to the organic conp
above, also cofit Cs@lbnéngl), Fetb, C@(H)nmd Nn@ﬁr&rc pammplaely p‘raﬁt:ﬁbdlg Therpapent s
b). This conpo ) fro t he .sane es of corrpounds as
~conpl exing |1i ggl%gﬁ a)t?or ‘éo?f?erg ﬁ{e &P' SIS péetjﬁ’@ﬁs' thosen trgpy theareyp
~pol ycar b@fat e, calsistingydf mh@éétemydr@tmssosslﬂfatescaéap&fﬁxtelsCc%ta sEShiey@ates
pol yhydric alcoliols al kyl ene glycol sorbitan ester; S 1'e At q o
salt, ester orlsa‘iﬁaaétetsﬁé?ﬂé'ﬁwanateéy@rmettcs, nxalategannnrapésoﬁnteastame fohasphjte,
phosphonate phgsphoni te, phosphinate or phosphinite, an ionic surface- or
interface-active c'orrpound or an a, (3-unsaturated carboxylic acid ester. DMC
catal ysts with such ligand conbi nations are described e.g. in EP-A 700 25

949, EP-A 761 08 V\o%n/ 086, \/\0@3/08073 WD 98/ 16310, WO 99/ 01203, WO
99/ 19062, WD ‘églre termsoluble megals paltstaroaine ohivside. 1zine bromide, zinc

01/80994 -6 Z%CM,WaE&WaQD 004342 benzoate, zinc nitrate, iron(Il) sulfate, iron(ll)
25- bromide, iron(Il) chloride, cobalt(Il) chloride, cobalt(I) thiocyanate, nickel(II)

chloride and nickel(Il) nitrate. Mixtures of different water-soluble metal salts can

also be employed.



~ The 'DMC cat al ysts which are suitable for the process according to t Het AUG 2004
i nvention can emhpps@b4 y al so conprise water and/or one or mOr @cr/Epe1/04342
wat er -sol ubl e netal salts of the formula (1) fromthe preparation of the

- doubl e netal cyani de conpound. The DMC catal ysts according to the invention
are conventionally prepared in 5 aqueous soj ution by reaction of netal
salts, in particular of the fornula (1), with netal cyanide salts, in
particular of the fornula (11), organic conplexing |igands a) and
optionally one or nore further conplex-form ng conponents b). The aqueous *
sol uti ons of t Wéatpescdnble anetal sygpide isalts othicr adbesuitablel byrethei preparatiarhiob et ri ¢
excess (at |east .50 1.%.  based on the et cyani de sa of the 10
netal cyani de 38’1‘@6 Pb@%}.C(%IB?%%PBW&Pé@&ﬁ@é’&%&ﬂﬁ&eaﬁmwﬁﬁﬁgﬁ%r ably first
reacted here in the presence of the organic conplexing ligand a) (e.g.
tert-butanol), a dispersion formng. b The organic conplexing ligand a) can
be present here in the agueous sol utﬁ‘@M(ﬁﬁ‘:Nt)ﬁﬁg)cert)sal salt and/or other

nmetal cyanide salt, or it is added directly to the dispersion 15 obtained

after precipitation of' the double netal cyanide conpound. Preferably, the
di sper si on f or Wéigrein M'Heghesendramahe sxttals FeInEe(TN), Gof1d), Ga(Ehe€r(Il), Cr(1I),

oreter bl 5 enp ST BRI RO, Ay, KEGRE R GET DY a8 Nafh S Brgrsly '
ligand a). The F%aslgt@byﬁ frdhﬁmerrﬁét@l@_@@H),t@o(m)?meag,dw%@_, Ergng B ke

tank; opti onaIN%/| by the 20 process variant described’in 91 818, in
whi-ch sone of theDcalh¢ yeterciolyhde sietal qyanidarsell dan @mytrise romd oremoteoof these

circul ated and_spray ikt a .the. reactar headspa d.the ci.rcul atin
stfeam here ' | g eg%gsgge tﬁ%ﬁ?g‘ﬁe@m’aﬁ%a&éﬁe rPIf 5%%@%%?“@‘%%@%@% fe
DVC catal yst duaBis e@th nfetd @EiBAADTHe R QRAIR A4S 107 Ui BerBhel ;pf@eﬁﬁl%lzildgnt%ﬁl
(e.g. a snooth jet nozzle, Levos nozzle, Bosch nozzle and the like),
particul d0ly apanyelosenfromphe praqoensising sfioilided3ydroxidespsufatasatdrormtgset
di spenser, such i.s described in German.Pat.ent licatiqn 199 58 355. 2.
In a snooth j 8¥a%ntoe§’zltg1°§y?nla?e§t lé(af‘(}’@flatgst’_résa? 19<‘syap$t‘g t© Se’éﬁ%tre%t é?ﬁigl'ra Sa°r
nozzl e and at onit#ed. HotRaldr@ib idNaredhR s e 2al5bOR ¥, § hAYE BEing @R sBiICt
stream Mxing of 5 the two educt streans then takes place via the _
turbul ent di si Habglestronsyirahity afiibe metalcyamde adt exisis;a is dekiferablyf1, @i B foedehis
size (eddy cas e i tirred,.-tan concentration

di fferences ca Pegéaglygﬁgﬁ?gbgﬁ%sfﬁgggbpl %S%CtYa}ueroas}?’éarm}ilﬁﬁs ?%uéta&e_w%mqw’le
since sigsificantdly byghdy aals moie hpaRGLNEOUSeREYMIcoBIRTEMINES KRdsig (
achi eved. 10 However, a j et dispenser should Br eferably be enpl oyed for
the process achoragyapiesite(d i nvenpateniunThe j ehexticsanofereate@®n be ~ calcium
constructed su I . i eres. A first educt
streamis fi rsg&gg eogégﬁtg%?ﬁg aﬁ?é% lgrgggeggagﬁg%%gltﬁfﬁgf nozzl e due to the
narrowi ng i n cross-section. The accelerated jet sucks up the second

copponent her ephecalls t igh.tlow rate, The.resulting,.~et i.s then 15
| pagged fromt hgpﬁl Xi ngoc l?ir{{tq)gtfl ptc gir}%%egﬁo?ia?‘t"f‘%rc%ﬁaﬁ?dzy g}F‘r g%%’gdcatalym are
per pendi cul ar témpdigddiof getde@sraDforinil (Ily St educt stream The distance )
bet ween the nozzles will preferably be chosen such that because of the
short residence tinme, only seed formation but not crystal growth takes

pl ace in2phe m xi ng chanber. The ratggr.. fpyration of the solid is

t hus decisive for the optinmm design (’)‘Pktxﬁgﬁjg]ezt( d)ir’rgpenser. A 20 residence
time of 0.0001 s to 0.15 s, preferably 0.001 s to 0.1 s is favourably
establ i shed. ThgeRsi Rlas FeBMEint BKASIaRY [ Qi : .

di ameter of the further arslozzl esms%ouﬁgptp??agl?el\?g%?éys/ﬁg%ﬁcel(r)lsen lkslgm’tlﬁcgf(’x’

further accel eyand ararefintefers pad tary clhossr dueld that ekitremsttratigkestheldeblet hetake.
Because of the shg@r forces which_additionally occur in the further nozzl es
as a result, tPENER0ROUNG SrsenBisidrablyxkmy32% T 4, #chf e By2 Mrada@h),

ddy di sint o~ | 3 i | th jet le. As
o resul 1 evant i B RATH SR Mo GRIPRIER BT rate of sced

formation it is possible to achieve the state of ideal m xing of the

educt s, that. it .is possible.to establish defined stoichiongtric )
conposi t?gns d%%‘?‘ﬁ%}eﬁ heOtf)réB}t%?l? at ?%II‘P?? ea’@ﬁagn.cyi%ﬁifl e COMRABAYST s 4 F00
um to ng/ u T34gﬁ&f§@§a%ewba¥ta@@@n,u Bink Onek @6y Bridate(IIH UG HskalV BB BORM) and



have proved favourable at pressure |osses in the nozzle of 0.1 bar %ﬁﬁéﬂﬂﬂ&
" bar or output eamsidooes in the range from1l * 10° WnB to 1 * 28#3pWiiBi2
nozzles (where n = 1 - 5) can be arranged in succession, depending on the

. desired particle size, so that a nufti-stage jet disperser is obtained. The
addi tional advantage 5 of further dispersers is that particles which have
al ready forned can be comm nuted nechanically by the high shear forces in
the nozzles. It is possible in this manner to prepare particles with

diameters of 20 umto 0.1 um Instead of having several - ‘nozzles arranged”
in series, howeetalt(Il} hexeeyandooberitase(Iban Bhther bexaagiiése vé dsultyblei danblatmetegl t he

di spersion. 10 Oxther mxing,organs for the preparatjgn, of. dispersi ons, such
as are descri b&FY E‘ﬁnﬁ"’fg?s Og"‘?, %%%95%%‘51&76& rntepﬁﬁ‘?\ Iéa'?léﬁt %&gm i €485 on
199 28 123.8, QexA£LPAHICHBYIQNE) prahﬁlﬁ%wréfe%l}%ﬁéﬂs can al so be enpl oyed.

b Heating of the dispersion nmay occur due to the energy dissipation in the

nozzl es and the crystallization enthal py. Since the tenperature can have a

e eceoL ' DERMECE G G0/ S SR RO i

exchanger can be”1nst organ-tor an I sotther mal

process pisocedthee invienidn et fwaer-stable- stpadis qagublise wifloheRicuighe, suet ide
use of a relatively | arge nunber of bores, arrangenent of several m xing
organs in par aPK¥enopitiogemmienhiruoer SIS vhish gae Mren egreplexqowisly gre, dauble

| atter is not j Yol Si e nozzle 2 | apeter, since,t
possibility of ﬁ%@é%@%@% cg%lﬂ)g)h%gr eﬁg? %’lgaoﬁ?%@?s?? ap %r’fgr%gl'nggan it eeF',g' tawgﬁglé’sul t
of -which is a didekydesy &étones, i sthdriicediérs] BBidesSutdas, Ditiiles WilfilesABnBRRIKARES at €
area are therefore preferably to be enployed in the case of nozzles with

| af ge free noz@eeeody aeferrep organicasampleding pigradsoare wptercalublihplinhetig alcohels, -
wor ki ng pro S [ f i¢h re s rating off, of the catalyst
parti cled? hashiges End Wofleallh St S 3ERALT e % Rbbrdte SriEdr

the catal yst. #ri-Bu@gfolrispheicultlypicfeieédes and apparatus conversions exi st
for each of the individual process steps. A single apparatus in 24 AUG
2004 WO 01/80994 PCT/EPOL/ 04342 -9 . . . which the steps nmentioned can be

carried out i nThé&frgarkd icbileking lipaef @y aPbid«RNBikiQY efliring B SprBf SRS of the
according to the inventjion. To separate off the catalyst particles fromthe
di spersion, al%atelye enmeirpctlyr dtwsfoasation of thet digpérsian f the dionblet metabryandde be

enpl oyed, suc hc@rﬁp&fn%. dﬁ Corr-éat%l%j cc?mgl'exiing hggrll(l ar:')alg I{]1I51,1Sally employed in excess.

15 DMC catalysts which are preferred for the process according to the invention are
those which, in addition to the organic complexing ligands a) mentioned above, also
comprise one or more further organic complex-forming components b). This

( component b) can be chosen from the same classes of compounds as complexing
ligand a). Component b) is preferably a polyether, polyester, polycarbonate, glycidyl

20 ether, glycoside, carboxylic acid ester of polyhydric alcohols, polyalkylene glycol
sorbitan ester, a bile acid or salt, ester or amide thereof, a cyclodextrin, organic
phosphate, phosphite, phosphonate, phosphonite, phosphinate or phosphinite, an
ionic surface- or interface-active compound or an o,B-unsaturated carboxylic acid
ester. DMC catalysts with such ligand combinations are described e.g. in EP-A 700

25 949, EP-A 761 708, WO 97/40086, WO 98/08073, WO 98/16310, WO 99/01203,
WO 99/19062, WO 99/19063 or German Patent Application 19905611.0.



5 Encyclopedia of Industrial Chenmistry", vol. B2, chapter 9 and 10, -MCAYUG 2004
" Wei nhei m 1988 awé giodolandbuch der industriell en Fest-Fl ussi g- Tweairpren@4342
eds.: H Gasper, . D. Cechsle and E. Pongratz, WIey-VCH Verlag, Winheim
- 2000. The driving potential for the separating off can be applied by nmass
forces (centrifugal force, force ( . of grayity), electrical forces of
pressure differences (gas pressure difference, 10 hydraulic pressure,
mechani cal pressure). The apparatuses here can operate continuously or

bat chwi se. Apparatuses whj ch operate batchwi se or by sedinmentation are, for
exanmpl e,--t ube cEitPMGgetslysistwhielh aigj suitable fontbe prosessiascerdingde ther infengion can
chanber. ContinuqQusly operating variants are separators w,th a high

t hi ckeni ng effe%igl.on glrggtcﬁgle%gmaéﬂ af‘g? Brar & ﬁ%ﬁt"&%@ﬁ'?ﬁdb&?mﬁaﬁl F%Eﬁ plothe
are, for exanpl@rmsMqt) fési fhd ﬁ@?&aﬁ&ﬁ&%ﬂ@ﬁbl@hﬁeﬁ Ry sidd o andi | ters),

pl ate pressure filters, candle Tilters or filter presses (frane, chanber,
menbrane filter presses, "Autopress” from BHS Sont hofen GrbH, D- 87527

Sont hofen (see - 8 i)t | jne : i r.
Ceversing (111tar Caerrpadls RgBRind b BE ERGNACEE AMMARETERR
filtrationsare,aguesus2éble@npy ecactionnMmmbil kalfs, lin @agicultik withd fératusa (IHy @REUr €
or vacuun), disc fjlters (pressure or vacuum, cross-flow filters or

dynami ¢ fil t er stetaheyagideosadfeciammpariigrleaecett thr ferguda (D oegmnta snmnlerips sigerdsta)ng
filters or filtgeni i f r | rane filter
presses have pragl\clle gfgﬁl};eédﬁa#gﬁ?:rﬁﬁgﬁé; Cg{a{l%%?%grflggpcﬁ%%%ﬁﬁne&vgépar ating off,
charging of the nenbrane filter press with a fine-pored filter 25 nmedi um

preferably nuft4-thr F ' bas on | ypr | ene ince these e
Feli ot ant o soltferieests, AhERy 8P e PReBP WL WPy e S, SR8 sBhanvo -
01/80994 PCT/ ER@itRddk#ic dlless (at [0 SoemaIvattiaie of fhelfethlcydfidesat)) 64d bf 8¢

out at tenperatures of 10C to 80C. The pressure differences agplled can be

0. 001 barlq o 20vctBheyanidfecsadt (he.ypatassivgn hexasyasgobaltate) pae praferablyl first reacted
preferably 0.1 . 5 r..the,pressure difference | oye ndj,ng on
the device errpll%;i‘}éedl.E %%ipgggggﬁlotqsthlgnor% 1f COPTRIvKiRg ﬁ@gn(g]%) a@fgeafﬁi%ﬁ%flgfg’ g to

several hours. difperdion fdmiind.t er cake usually has a residual noisture
content of 30%to 95% . In the follow ng process step the catal yst which
has been separated off but is still contam nated by water-soluble

by- products i s ThSdt@shic AompEim ligantia) @k b6 pkeBem@nhi MAhé aqelosPLAGESE DS the
washi ng) or a conbination of the two is possible in 10 principle for this
purpose. | n t hengirbeadisanddercemgr mytal cyamide isalleon it dh addedi dipsictly dotine disperbiong
is preferably carri t W1t ne -Qr agueous. sol uti ons of the

conpl exi n8§3| i ga??lbég l}é%d%fge p&pfé@%@fﬁ%%n@%f“ﬂ%ﬁa cyiaﬁ’rdt%ﬁgplp% | exi ng
conponents b). The noist filter cake is particularly preferably first

washed with an eous solution of.the organic conplexing ligand a) (e.qg.
tert-butanol). }%%#e’éal%?%oﬁ%ﬁb‘#épew9’brf8ﬂﬁ%q & %165‘ é]ﬁ% Hrrgége e‘."&ﬁ %t%rsgioﬁ‘szsrth‘g
‘chloride, can henpioiemidd esmbbeentabs! Yide ﬁﬂh&hb&n?ﬁﬂn@ﬁning%nﬁ)%&ﬁtb)OIS
oréanlc conplexing ligand a) in the aqueous wash solution héere is
preferably 40 thsefgmblit emplopedhere iha nhsturowith vetdriand organict conypléxing Hgando)e
preferable to add to the agqueous wash sol ution an anount of further

conpl exi ng conponent b), particularly preferably 0.5 to 5 wt.% based on

t he total ..sol utTherDMgDcatalyst-dispertioh canalshpreparied etghén 4 stirred tankypoptiahally of ther s

d t i t aof t t . [ f 3 Ki ith
mash waohithg. IHCGRRITENGH, CEREDRT incSehich 153 B o SeHcho fembHcieccbLs
not have to be Cﬁﬁ?ﬁﬁ‘é@g Rf'er Qf;@rc]ilt %Sa fotitk@reRd {5 ARAIRES G 'sPlaPe RO NBE reactor

apparatus, as w
headspace and the circulating stream here is passed though a "high shear in-line

»

mixer".

However, the DMC catalyst dispersion is preferably prepared using a mixing nozzle

25 (e.g. a smooth jet nozzle, Levos nozzle, Bosch nozzle and the like), particularly



Variants of flowthrough washing on the nmenbrane filter press preferabl s 00
- enpl oyed 25 ar eygalysy@shi ng and washi ng through the entire cakectipodadisa:
washi ng, the chanbers of the filter press are not filled conpletely with
filter cake, so that a gap remains between the two halves of filter cake in
“the filter chanber. The wash liquid is added via the suspension channel
under a sufficiently high pressure, is distfibuted in the WO 01/80994 -11
24 AUG 20D4 PCT/ EPO1/ 04342 gap, flows through the filter cake and | eaves
the filter press through the filtrate channels. In the case of displacenent”
washi ng .t hr ougiprefambbnti je¢ dispesserafsuedr ashig désttibeat irorGermen t Bupettalpglicatibn t he
cake are "brouggg)t gcjfstsghﬁr by punpi ng up the nenbranes of the nenbrane
filter press. r?p@ I of the filter cake takes place, 5 depending on the
menbrane pressing pressure applied. The nenbrane pressing pressure is

mai nt ai ned during the washing. The wash liquid pressure_ is preferably to be
chosen | ower tHBM A0 rmaelend dish A rsbieamy is. first aenglerolad Hp rgnpzzle and

sen | over tHar ef 51 Repcpreisan s frst acarolas finmynpzlc
equiros |ecs (et it BAGHENGSRRR ARCP WO bR Eobty Bk} Heau® PhRpg ot

quality. 19 An thgrawot edict vimehmb i then dakddi lacdaga tthe tebliRat dfintagag@mirehe as
possi bl e an exchange of the amount of liquid in the original filter cake is

enpl oyed i n t haesiang ish intqgddigy pf) diffesent \siesH eddygerserdsimp Coppared it the stirrethe

filter cake vol yod Sl ne. /11 t.0 Q0/ ref er abl [1to.,.
500/ 1, parti pult%yﬂﬁr&e tI[eldrtlggl §&%ef9?§g célﬂ)/bf. b eq’h%dvggﬁl éﬁ%{lﬁ% fF1‘§teri i this
general carri ednaiter,afindeesipifiaintlyeighdr AACnbee ﬁ&ﬁogd%&isemghyd@%iﬁ%&@aﬁ Be
60C. The pressure differences applied can be 0.001 bar to 200 bar,

préferably 0.1 38i€v¢d 100 bar, particularly preferably 0.1 bar to 25 bar.
The washing tinmes are as a rule a few mnutes to sone hours. This first

washi ng step can be fol|lowed by further washing steps with aqueous or 20
non- aqueols solHAWYIEE adet disperserghanld mrefepabdx bergmployedforahe prodesspecadimiglty

one or nore further ¢ | ex{ng_.c onent s , Which are likew se carried

out according téc’f’ t"lln‘éenﬁ”g‘enﬁl%aetaggg?rls?refmcEéec%gﬁt?fg\?u%@aééfv?v?‘?ﬁ?[eéfarf’he
catal yst can beriapgdeinsesles. UAMET edudt §thasn TEERSSaccEIRMBMEH high ddpese Rag fitgund
that as a rule a si n&[@e washing of the filter cake with an aqueous sol ution

of the organi c "e8apI Bk t9gthe BRI ianerosssespen.onBlid gecslesated jetosusks wpt ther

| exi t it k hi ' | d ficient,.t
bt i n DVE ot SR Sortqnds hble Bleai@U6h PISTalthdy el PRV rlhing e B
01/ 80994 PXCT/ ERYa¥seQ4tAR the didxing Ahsmbey thiqupht fuftBelgdAzRE arrangddepdrpdrdicuddray nt

of wash solution to be enPoned is often possible in the process according
to the inventi &be dygpfianeal the Hirsthadyst streames The distangsr beswvean tthe sozzlemtvil he
process accordi i j d d ionin th
material costs g%‘e{aﬁlgt Eﬁéh% a%*fx@f t@?é%&%‘g% §fnftl9e5§lh_%rr? rgél:}%ésr{%gntfrfl%.’l Oelgn%’\?gl

of the wash | i doimhtiondum hétecridthltg@owitatikss flade ibhige RiNiRO Slgantter] TRE eMé BPscele
purity and reduyci n% t he ener%)cli consunption during later thermal drying, the
|i qui d cont ent fepmatiea ofithe salidds ks decisvg fer thejaptimuny desigsy ofithe jes dispesep . A For

st o 2@ RO IRhOok 0.0 O'to TS, Wiy Bi0B1 “P18'ERL Ois" folrhtil o
established. The crystal growth takes place only in the outflow. The diameter of the
further nozzles should preferably be chosen such that further acceleration of the
partly mixed educt streams takes place there. Because of the shear forces which
additionally occur in the further nozzles as a result, the state of homogeneous mixing

25 is achieved by a faster eddy disintegration in a shorter time compared with a smooth
jet nozzle. As a result, even in precipitation reactions with a very high rate of seed
formation it is possible to achieve the state of ideal mixing of the educts, so that it is

possible to establish defined stoichiometric compositions during the precipitation

reaction. Nozzle diameters of 5,000 um to 50 um, preferably 2,000 pm to 200 um



pressing out by neans of pressing rans or nenbranes, or of renoving 2thalt 200
" nmoi sture 10 fragdi/seodsi | ter cakes by a gas pressure differencepcwErny /04342
centrifugal forces. This can take place in the sane apparatus as the prior
-working up (for exanple reversing filter centrifuge or nenbrane filter
press) or in an additional apparatus (for _gxanple extruder press or tubular
filter press), The liquid escapes through a suitable filter nedium 15 A
menbrane filter press is preferably enployed in the process according to
the invention. Pressing out in the nenbrane filter press with menbrane

pr essi ng. pr esshavesproved Ervaarshleoatoprossirealodse300 thanozzle ef 8rlabaryto Un@f¥y bara

hi ghest possi bl ressures, ,has proved ., t.o- adv e 3 This can be

fol l owed by a ?@H@V&Pﬂ SHoihef leg*g@s%@ 383?%?(& W@ ence under the
menbrane pressing pressure applied. 20 The gas pressure can be chosen | ower
t han t he nmenbrane rea%i&ng p_rgsgjre. The .catal yst is then dr%egrsat

t enper at ures of N9FER (ST B “1h0e) SADYARRIESH iR SUSGFEION, AeRAsging 8 the fesired: o
nor mal pressur : 3eM0Ad, § : and
convection dr y%rr(s}é{?% %re ’ exa%lrtr) gﬁgﬁe?%g%%&/gggrsgﬁgbgﬁggaggﬁ g%@%ﬁé&lgﬁgﬁﬁe

sui tabl e for tbf further gisgerserDisythagpatdceahvhahiiave alreadydonniéd clnrtecddmyminated5

t he devices for mechani cal separati r}g of f of Iiciui d. The |atter. is
preferred in tWechniady by dhe hiehisaeprdorees i thapertlesonlt igpossikieainyhis ppnmer to

i ndustrial hygienpe.r _r 4 0994 P PR/ 04 - 1.3.
st el T ohang SRR i B1nBHR 3090 R B PORR! RELESF MR R
convection arengngl Arangb@tif RHiesSHEWevedl the) cohfifmudion beht alkd lbeedchievadiivyabl e
filter centrifuges are centrifuge dryers or reversing filter centrifuges.
Exanpl es of copisiuwrsimerthe dispersigpar at uses and contact dryers are stirred
pressure 5 suction filters and candle filters, in which -the cakes are
thrown on to a heated base and m xed thoroughly there before drying by the
candl e. 10A he@thgbineixing organpdersthej preparatien abldisperspinsy suthi a5 agedgsemadsio

packags. The nbbi atd At B8 doamrin. PEkahebplticbnadh 51 P o

conventional nedHbiaaOns TSRS niRinkdagana chealksb Bg edloyedi um can flow t hrough
t he space behind the nenbrane. Liquid-tight (so-called "drip-" or

“gas-tight") menmbrane filter sheets are-preferably enployed. The heated
heati ng nedi unHEAtRSofAhe HRpERRNBNES&Rr Blie 1d1Be Eﬁé%?'d%ipﬁﬁ@@[ﬁh@%ozzles and
conpl etely separated fromthe filter cake throughthe pressing nmenbrane and
the filter nedihaerysppldzationenthalnyerSineektbe teamperathwsraabyhakearensidesaide irflyence
pressi ng diumi.,s 15 under sufficiently high pressure here.to ensure
Pontact 07t heohiTaEL KrefoR RECCRRS Aujeet sRGnedh an i1 Pepid sbindHRH &
heated on one @e rhiRidy &%ﬂgﬁ,rahmdﬂglapﬁogggslpr@eg@g is favourable in respect
of the duration of the drying. To assist the drying process, a vacuumis
applied on the filtrate side. This vacuum can be generated, for exanple, by
a L' quid ring piBRm-fee SheQPMOhodtNOUo SURER] BOHRS fisd 8f GORIRNeRClpEe
- the vacuum punp in order to condense out the volatile constituents(e. g.
tert-butanol amembetodbpresTamangemsor efsemerahmikiogntgaos irpparalied toe eslargemenhef
amount condensgd out, the pressure in.the filtrate.s em of t.he press, and
the filter cakBerBipiPaieiEs HPYIEo IR ditee itBaCrhiRaT B acirasing fioossle
Pressingagr €ssgihfeter! Snddl ﬁE%’o@Qbﬁi&%ﬁeB@féeﬁ& &P 46reideam IR ALY Ran@dr, t he
pressing and heating nmediumare 30C to 80C, preferably 40C to 60C. The
pressure on t héefredultr aft whishde aidstepioeftienablthe inisiag tréraitt. Slits with an appropriate

area are therefore preferably to be employed in the case of nozzles with large free

nozzle areas.

The catalyst dispersion is now subjected to a working up process, the aims of which
25 are separating off of the catalyst particles, washing, mechanical removal of moisture
and thermal drying of the catalyst. A large number of processes and apparatus

conversions exist for each of the individual process steps. A single apparatus in



100 mbar. The flow rate of the heating mediumhere is to be chosen high AUG 2004
- enough for 24, 0\d5s863Q4 WO 01/ 80994 PCT/ EPOL/ 04342 -14 a good P01/04342
transfer to take place between the heating nmedi um and product. ying times
are in general sonme mnutes to several hours, conventionally one to ten
“hours. Residual noisture contents bel ow the,specification limt of appr ox.
5% are reliably achieved with this type of'%Fyi ng. 5 The product isol ated
and freed from secondary conponents in this manner can be ground and
packaged in further process steps. _ A significant shortening of the =~
process .ti mes ofhithéghentensanerttionnd ofn BivSirded abityisttseic emtjratyds pwiférhbly kenpbssiedr
art is possible g}%/ this i rg.\/ed regara.tion process for DMC catal ysts.

Si nce DMC cat al'}} esp%§55ﬁg§1: mﬁrt%&‘frl ¥Rt he new, inmproved 10 process have
a conparable activity in the preparation ofdpol 3t/)|et her polyols to that of .
DMC cat al ysts which are prepared in a_considerably nore expensive nmanner by
the pri oryart kP ppwte ¢ rffé,ep%%lmﬁ Raﬁwées(:fmmrrferechamﬂrglonmlrtbage@wwmrcassabfqri ty

f the DMC ti f | vet her polyels. The
present 1 nvent HieaihBY S8R bR LB et FhOLE P8 s stiog
the 15 pratess Brgdogédig of tndultial THeRdtEN, V4l B2PERSESD 4 10, NECH! SRAMIREHON

of pol yether pol yols by '%%yaddi tion of alkylene oxides on to starter
conpounds cont ali9§3 rigddat Haadhyady deyeindestoeten BstHlissigofrenthuigt, alsc &bt Gaspat,| y

i gh ivity, ¢h t h ess _a ding tq the
Mhoentson can’ i 8sThe R R RiRRE CRRSTCHt eteh PG RRSe 980 SE% Bivindng
| ess,- based on gobeatianufic Rpaahy etthan bbapyid B;ﬁn% mfcepée'elﬁﬁi)fugah fork&&orce

polyether polyols prepared in the presence of the DMC catalysts prepared by
t he” process acc¥r Faniyk oclegicalnferaes of pressuns eliffersncashégasr preasuat i diffeshee,

i 1 ed v nout YRS, ptebEo bl iR’ porb.EpiaTeeD e red Bestig

adversel y i nfl wentibusBor batdBwiskl 80994 PCT/ EP01/ 04342 24 AUG 2004 - 15
Exanpl es

Apparatuses which operate batchwise or by sedimentation are, for example, tube

centrifuges with or without inserts. in the centrifuge chamber. Continuously

operating variants are separators with a high thickening effect. Apparatuses which

15 operate batchwise by filtration are, for example, suction filters (vacuum or pressure

suction filters), plate pressure filters, candle filters or filter presses (frame, chamber,

membrane filter presses, "Autopress”" from BHS Sonthofen GmbH, D-87527

Sonthofen (see GB-A 2282977), press filter machines) and also paring or reversing

( filter centrifuges. Apparatuses which operate continuously by filtration are, for

20 example, vacuum belt filters, drum filters (pressure or vacuum), disc filters (pressure

or vacuum), cross-flow filters or dynamic filters, and also decanting centrifuges.

Discontinuously operating filters or filtering centrifuges are preferably employed.
Membrane filter presses have proved to be particularly favourable. For the
separating off, charging of the membrane filter press with a fine-pored filter
25 medium, preferably multi-thread fabrics based on polypropylene, since these are

resistant to solvents, such as tert-butanol, is required.



Preparation of the catalyst Exanple 1 (conparison exanple): Catalyst 2% AUG 200
- (Preparation ofwdbesost al yst with a single washing of the filtpergakgdye

redi spersing 5 with subsequent filtration) A solution of 81.25 g zinc
chloride in 810 g distilled water was circulated at 45C in a | oop reactor
“which conprises a jet disperses (1 bore of 16ii_am=3t er 0.7 mm. A solution of

26 g potassi um hexacyanocobaltate in 200 g distilled water was netered into
this solution. The pressure loss '"in the | et disperses here was 2.5 bar.
Directly 10 after the precipitation a mxture of 325 g test-butanol and 325

g distilled wailbe sopasating effds in igengral edmded pvpatrtemperatvaes ef H0) tat ¥HCr oFheg0

mn at 45C under a pr ure | 0ss. i,n the | dj sper of 2. r m xture
of 6.5 g choli Breé%qrg C@@%ﬁﬁeﬂ?ﬁss'ﬁ?pil,edéag etogiotlb raWo?(?(grt?ar’ég eba%& QtliAP"I’Ieﬁ’
wat er was thenipgbsy, %ﬁt‘tic‘ﬂlﬁﬁf?pr%fb?@lﬂly @plesalteryoslv@é, ﬁH%?%@%%ff%re%éeLﬁ#ﬁl@%ﬁg

for 20 mn under a pressure’l'oss in the jet disperses of
sol i d was i sol demading dn the davice emplereda Mhaceauitssindiliretiorf fitnteof a Tavemimitet

filter cake was then washed.with .a mxture of 13 g choljc acid sodiumsalt,
455 g tenE- but queﬁﬁluﬁ%lll% ﬁ%i QY qﬁnlé?i %g? é‘lsueﬁ(}’ l&q%rac{ﬂséft“?]oﬁloisﬁl@ P‘P@nqe%ﬁta
reactor for 203§91,3k045C under a pressure loss in the jet disperses of 2.5
bar. The solid was filtered again over a vacuum suction filter and the
noist filter cake was then dried at 100C 20 for 5 h under a high vacuum
Exanple 2 (co j : S P ration of al yst..with
washing of t hgﬂf Hetsgp °§§%§B‘lﬁ°§m}%5e %%e%%@%ér@?lggh\% %’ gensétj %I_I@gegle%?tbu{ sl _
fil-tration) A saitahinatedoby Siat@5sclutdé y-grblwdts G washedl0 AQ rihisEtdrl 4 Eitkerabley 1S
cireulated at 45C.in a 25 | oop reactor which conprises a j et disperses ( 1
bofe.of di anet BRshing (Fnglisplaceaent: washieg) op agcqsehination, af Kk Avg s qewbille dt e -
in 200 gl@iStiE' - e [ ' t] r r SS
in the (o0 ai sparaplapEin BBl ciphle' dhctel Medrdil Wl iBa B S3HEReR S
m xture of 325wgshirgtis byrefenally asacidRDug witts tonk | @d muaé eiqu¥@s soluti¥as0df QP94
-16 24 AUG 2004 PCT/ EPQL/ 04342 metered in and the dispersion was circul ated
for 80 min at 2%erisrEeiieandaband ersiongldy ongonmare;furthericopwiexing epmponsntsdy.. A
m xture of 6.5 g cholic acid sodiumsalt, 6.5 g tertbutanol arid 650 g
distilled water was then nmetered in and the dispersion was subsequently
circul ated for Thomeish filigeerkeds peaicylarly nrefsmbinfirshwashed witls gre agnsoupfolstich 5

bar. The solid i . .filtration over vacu suction filter. The
noi st filter c3ﬁg’%v%§8{1ﬁé§%\%g%hgegdh%\nmt%ha)ge'lgi g%l?‘gtarbﬁ)c 1%”%“&5193)111)?%1)33&0 U&Bdi um
salt, 45359 t esuchlust @gopotassthrd Phlowidd] 6dri bé eshmovaldefiothe ichalsain O inAnkdie
| oop reactor for 20 mn at 45C under .a pressure loss in the jet disperser

of 2.5 bar. Theéh%amoyniekorganiceiospplexing digand ahirethepauaeusuvrshusolution qre der
and the noist §j &1 pal 1 ' i ' re
of 4.8 g chol i Bonerdy 2818 80%%. 16, Bl bnRE MR NFGas e SRkl bRt} LG

wat er by circubdd tontheiaquedres wWashpsoletiaai o afnount26f firthetorblexing tRmpanetesur e
Iozs inthe jet disperser of 2.5 bar. After renewed filtration over a

" vacuum suct i onPFRFHEY PrefaablyOndte 5 whie tbased andthe ¢afrlessolitgiondr i ed at 100C f or

5 h under a high vacuum Exanple 3: Catalyst C 15 (Preparation of the

catalyst with a single filter cake washing) A solution of 81.25 g zinc

chl ori de2Pn 81bloy-tiraugh washinginehe fidtsr apparatnseffers advantges in wspasdpf thedimer

whi ch conpri ses, a:.l } e 1 bore of dianmeter 0.7 A sol ution of
26 g pot assi um&ﬁgl§%c§§(gﬁfg§(%§éﬁfﬁ§té? Fﬂmgﬁrﬁ_ggmg? 88 I‘%a(fgb% rerm %%@l%ttg? “nto
this sol ution. cakberopwkish Wodvdn®2dhérds dbes 6t haleS REHE SEmBPEE HHAS tie AlthAAnd
Directly 20 after the precipitation a mxture of 325 g tert-butanol and 325

g distilled watrensiered iptamother pppasatds,tasavith mpdr washingras circul ated for 80
mn at 45C under a pressure loss in the j et disperser of 2.5 bar. A

m xture of 6.5 g cholic acid sodiumsalt, 6.5 g tertbutanol and 650 g
distilled wateVamags ohBowrtbtompgkdvashingroth thé enethits per Slt@rprer prafeladbogrplolad
circul at Sg for 20 mn under ,a pressure | oss in the gt di sperser of 25 2.5

bar. 350“y of ¥Ri8eP dasyee andnvanking tropglsihe entire eaksy &a gep washing.itbhchiambesy
under an incre f i filLer in.the .
pressure sucti %ﬁﬁ? itpt;eg?%\g/ggdr ﬁlgﬁ ﬁ@é@%@@pﬁ%@g% g.};fltﬁlltﬁ{(‘llg %@Sé‘gq%éﬁedsga r Ee?lzﬁ’mss. 0
bar with a m xsetweencthe 2wg halvel bf fiter ¢hks oflthHemfilssrlchamB&. THeevdshMidhanialadasty 30
g distilled water by a filter cake washi ng.' The washed, noist filter cake
was dried at 108¢he spsnsionsbiameh updegte sufbioignily high pressure, is distributed in the



WD 01/.80994 PCT/ EP01/ 04342 24 AUG 2004 -17 Exanple 4 (conparison exgplagh 0,
- Catalyst D (Prepaghopkés®n of the catalyst with washing of the fi ng%gh%‘u
twi ce by redispersing with subsequent filtration) A solution o . g
zinc chloride in 16.2 kg distilled water was circulated at 35C 5 in a | oop
“reactor which conprises a jet disperses (1 q_bores of dianmeter 0.7 mm. A
solution of 0.52 kg potassi um hexacyanocobaltate in 4.0 kg distilled water
was netered into this solution. The pressure loss in the jet disperses here
was 1.2 bar. Directly after the precipitation a mxture of 6.5 kg -
t est - but-anol argdpsswk ghpughithe ddter -cake veatl deawea sherdiler eess nhmngh tthe filtrate

di spersion was ¢ircul a edhfor 20 nl at 35C upder a 10 pressure loss in the
jet disperses é‘f‘mf’e% b(&ﬂ.t eAC??Fx(ffu‘ayép geerpent Jvas mgﬁarqu(ghégﬁ: @niissalien aftesthe |
0.13 kg tent-b . FSid | i

t he di spersi on%\/{ggﬁsnu%s%a‘ﬁénlﬁl@cgﬁ ?}J 6(1:%l g% a@%ﬁ%“fﬁ?é%n%e&ﬁ%ﬁ%@sﬁ? 39?055

in the jet di spesmsleranefofithd Meatbradhfiltagpress. V@smpactibe b thel filted chlR MakéyWace,
filter press under an incgeased pressure of 2.0 bar and ﬁéessed out under
4.0 bar. The noieRnding e dhg . membrane mresig prarsurearplicden Thn shesebrage hreasing

m xture .of 0.26,.kg,eholi j é]%g% est - but anol apnd 3.9 kg
distilled wat e?’r%sy cP?@Sﬁ‘é@?%% n ﬂlg] i%gfﬁfg'r ?&%t‘%ar%h?@‘r‘sndﬁesrﬁlﬁ lﬁpre%géiﬁg?ier
a pressure | osdeichosehdoyver theh gpansmbragt plesSinparfesstkBe solid was filtered
again in a nmenbrane filter press under an increased pressure of 2.0 bar and
pressed out under 4,0 bar, and the noist, pressed-out filter cake was
finally washed Gupoeashtherig Préfeitblyheraployed H Be BFoclsORBolihCiaqhd frvaktsh, SRk um
salt, 13 kg test-butanol- g)'rrld " fbsﬁﬁgdi stil ?eodC 3\/at ecr) by” circu atlcﬂlgjglﬁn t he
I oép- react or f drreQuresilessdimasd givekeparticyary bounegdnesss datalydteof high quilgper ser -
of 1.8 bar. After renewed filtration in a nmenbrane filter press under 2.0
bar and pressing out of the filter cake under 4.0 bar, the novist,

pressed- ol fi |ATepm@BRie ofvareashirligud avhitlh 0@sftbe effeht ufidercompiétghusvamsibha a5
Exanple 5: Catalyst E .. (Preparati.an of .the catalyst with a single filter
cake washi ng) ,&xgs/}gflﬁ? iogﬁfl%fa“gqué‘g@fabqui e tg‘l"lloé‘rgi fh?‘?r F6ko 1% gmaiayed |indhe
wat er was Circwashiaf. dthe3Rfurhd ofwaOPRqhiRaGH by badld CARE 38 cékel i

di sperses (110 bores of dianeter 0.7 %TTI') &gs}(f)l ution of O.t%% ﬁ%{dpvt;%glénsl%’illsjm
hexacyanocobal ttgen¢ral §.501 kg HPeQ/1] peafessblyel/Iwas 5060, pettzukdyi preferabiy si/1
solution. The RS egure loss in the jet disperses here was 1.2 bar. WO
01/ 80994 -18 '

15 The gap washing is in general carried out at temperatures of 10°C to 80°C, preferably
at 15°C to 60°C. The pressure differences applied can be 0.001 bar to 200 bar,
preferably 0.1 bar to 100 bar, particularly preferably 0.1 bar to 25 bar. The washing

( times are as a rule a few minutes to some hours.

This first washing step can be followed by further washing steps with aqueous or
20 non-aqueous solutions of the organic complexing ligand a) and optionally one or
more further complexing components b), which are likewise carried out according to
the invention as filter cake washing. The activity of the catalyst can be increased
further by this means. However, it has been found that as a rule a single washing of
the filter cake with an aqueous solution of the organic complexing ligand a) and
25 optionally one or more further complexing components b) by filter cake washing is

already sufficient to obtain DMC catalysts with an exceptionally high activity.



2 4 AUG 2004 PCT/EP01/ 04342 Directly after the precipitation a m xturze4 AM’ 2004
6.5 kg test-bujpylsosad 6.5 kg distilled water was netered in ROWEPHE04342

di spersion was circulated for 20 min at 35C under a pressure loss in the |

. et disperses of 1.2 bar. A mixture of 0.13 kg cholic acid sodiumsalt, 0.13
kg tent-butanol and 13.0 kg distilled watef,was then netered in and the 5

di spersion was subsequently circul ated for 210 mn under a pressure |loss in
the jet disperses of 0.1 bar. The solid was filtered in a nenbrane filter
press under an increased préssure of 2.0 bar. The npist filter cake in the’
menbrane .fil t eA sigrifieanpaeduction ineheHetal amaent of ashepbiiondo be sawlnyed 4y ofiers

bar with-a m xtur

t est - but anol aﬁ?fsg’leélmlége HfoscF%chg%rd%ﬁt&th%vanﬁnl%er ca(i\t"}ﬂi&‘§ vé Ee%ses AE ¢ he
washed filter Gake,ya thﬂeﬂﬁerp&mﬁgcdawmgW% ﬁoeﬁtmlraﬂ@&&ddpfoeﬁwueu@fi ip. 0
bar. The nvist, pressed-out filter cake was dried at 100C for 5 h under a
hi gh vacuum BEtanmdterid cofavfitheddMPratgdpstpréparatof. t he catal yst with a jingle
filter cake washing using a "hot filter 15 press”) A solution of 6.485 kg
zinc chloride in 23.9 kg distilled water and 3.4 kg tent-butanol was

circul ated at BOGuibstaatidloemovenof the wéshcliquid fipm sesfikerj @kedia phe perpofL 8f

bores of dianeter 0.7 mm. A solution of 0.65 kg potassium

hexacyanocobal irRreving @e Pwyy Andt Tedpeing iae sneRysCopsiapien duriae ey thermal
solution. The t r

Direectly after Hl{yﬁrfegs %egéciu?&? 4t|&gr§%§h émﬁli rﬂ:‘%@ﬁsﬁ%&ﬁi E ﬁ?%cé%sgsrtl ', 0. 685
kg -pol ypr opyl ene gl ycol 1000 and 3.98 kg distilled vvater was netered in

“under a pressu |l oss in t Lsperse of The S ) S
t hén circul at eB of thys et ar %éeri)‘ésﬁlbﬁll o tg'srpoéeakédrhé%lgt?rfgﬁ gfs%és (lia%stw
jet disperses gfesdn® olfby m%@ns'ng ;'.ﬁgséi’ﬁ% iahlssoﬂhérﬁﬁfaﬁbé?@r Wekdndvihd eHebdoisturé

menbrane filter press (two chanbers ilter area 0.6 n2) with a constant
pressur e 18i f f efremcidedilter chigas l:(m e Wssunm@lfferqnm at by seprfugal ferses ol tswed by

gap washing w wash..| i gui of

solution (65 w% 513/013 a@%t‘ngﬁsgﬂl apBgr%ﬁ% ?heo r\l/\(/)artvgoﬁ}km%%%(\?\% '%améfé ‘g?%r%@ glrllté:'r

gl ycol 1000) wedfrifize! &y@enbednet Hiter prebe i ik @h a(éﬁlktﬁﬁlall\/@pﬁarﬁﬂilgr(fdlr &ssgie out
with a 30 nmenbrane pressing pressure of 16 bar for one hour. The cakes were

now dried in extzud¢r AUES 200ubwD Blitspoes). POF Hpod/eseepes through  seitakletitishe
filter press. g nenbrane pressing pressure was adjusted to 1 bar. The
heati ng and prgls r% medi um was water wth a tenperature of 60C. A pressure
of initially 50 nbar and towards the end of the dryl ng 30 nbar was applied

i stur e Cont o sty Btk Pret 1o ARl Pk SSIY BRusshy BrebERbEi8 e

pol yet her pol yﬁi@n@ﬁﬂer%s%g)%ﬂliﬁethé%gnﬁﬂh& HEltH?ylbxeﬁbew@ﬂhymknb‘imr pfksing
(ol ecul ar weight = 1,000 g/nol) an catal yst (15-25 ppm based on

t he anount of prﬂswcmef bptyvegml05obamean§r%l1£gg@rd)pr¢f@mblmn¢qmtbednglgPSt pessédeiced

up (T 105G, wnPIEREY P R0 <R orbpf ekt TS bt Bl B & i FATHF

at once. Furt hefoigi@myl £58 f&dsiR heereasd Nndéﬁtl%rxﬁ&nbfanagﬁdsﬁn fd3s1@8 applied.
accelerated drop in pressure in the reactor was observed. is acce erat ed

drop in ROessuflée gauipressuesscantize choren loaeathpsthe @CE@IW@F@Gmg'PIﬁ@SWénm ni ng
propyl ene oxide ( 140 g) was 15 then netered in continuously under a
constant overall pressure of 2.5 bar. Wen netering of the propyl ene oxide
was conpl et e aftle DWEr catalysif isethem elaicdiad)rtempmums of higant £0ato 12036 Gndvenidgt i | e

Chen ool ed_ tobrsoiet shasru il anbari iouls pEssro 6l I HBRS poretts S 1o
characteri zed Q)Y&lr&ﬂ%?(’)g}ll,?aﬁﬂg&@)rgﬁd tclaﬁvegf{ogchr?él‘gt{%rsexa gﬂ@t?llrfergom also

contents and the ie he course of the reacti was noni'tored with

the aid of ti nepmpﬂmwmrsuaamw& mwmpbﬁndmtymgjmnczd»mhﬁmmmo{ugqlmﬂy in
reaction tine £ . The induction tine was determ ned fromthe paint_of

i nt er sectdSon ofhet @Fé’l(teérf@émech@m{iﬂe@eﬁ@@%ﬁf dloliguidof Thenlattey WTE&WQH&%PI
curve with the ' 25 times,
whi ch are deci gfc’ééses‘%grggrdwc? §att é{}l%er?ﬁ k@,aﬂgéﬁr}%gp&gﬁ t% ltaehéeoqlgerl od of
ti me between activation of the catal yst (end of the induction period) and
the end of netering of the propyl ene oxide.




WO 01/.80994 - 20 24 AUG 2004 PCT/EPQA /04342 Exanple 7 (conparison): 24 AU§ 200t
- Prepar ation of wobyswober polyol with catalyst A (25 ppm) PropoygiraehOksa2
time: 31 min Polyether polyol: OH nunber (ng KOH g): 28.7 Double bond
content (mmol/kg): 6 5 Viscosity 25C (nPas): 882 Exanple 8 (conparison):

" Preparation of polyether polyol with cat al_)@t_ B (25 ppm Propoxyl ation

tinme: 20 mn Polyether polyol: OH nunber (rhg KOH g): 28.9 Doubl e bond
content (mmol/kg): 5 10 Viscosity 25C (nPas): 893 Exanple 9: Preparation of
pol yether polyol wth catalyst C (25 ppn). Propoxylation tine: 19 mn

Pol yet her- pol y&ramplgs minilés: qnpgrakoes ¢) :which srqﬁagnslc@nmmdlrlez;bhmnnve@nm|atd<g)

ol yethor pol 3 ST ReGabrite BOF sﬁlm (efioRRSE1 OIS B! caifegs are
Pol yet her pol y@énmgger@wgg%rkmsiﬁgﬂlg}ce&gﬂ;%ego Doubl e bond cont ent

(mmol /kg): 6 Viscosity 25C (nPas 832 Exanple 11: Preparation of pol ye't her
polyol with catalyst E (25 pprr) Propoxyl ation tine: 20 m n Pol yether

stosi ty 250 Capael™ dosinsd e Snua s o1F B00eH KR chE ity esdre

Exanpl e 12: Pr equaloatﬁltms efid paidjefiters, poivhmh e tkes akatlysdm bn(ta2 Hepl base
Propoxyl ation ti e m n Pol yet her yol : OH nunber (nmg KOH/ g): 30.0
Doubl e bond coA® H’t‘xe(dﬁh%‘lo}lﬂ]@l)’t @eﬁ?ir%é%n&lg/ytilseaqdi@as) 809 Exanpl e 13:

Preparati on of polyether poI on with catalyst F (15 ppm) Propoxylation

time: 23 mn Pol yet her OH nunber (nmg KOH/ g): 29.3 Doubl e bond
content (rmol / Kgheatabl @IDGJ m@;‘:‘@ﬁ pigfergigy e d 11831_‘@ process. This is constructed like
( a conventional filter press with a membrane package. The membrane sheets to be .

used differ constructionally from conventional membrane’ sheets in that a heating
10 medium can flow through the space behind the membrane. Liquid-tight (so-called

"drip-" or "gas-tight") membrane filter sheets are preferably employed.

The heated heating medium flows on to the reverse of the pressing membranes,
completely separated from the filter cake through the pressing membrane and the
filter medium, past the filter cakes and thereby heats these. The pressing medium is
15 under a sufficiently high pressure here to ensure contact of the membranes with the
filter cakes. The filter cakes can be heated on one or both sides. Heating on both

sides is favourable in respect of the duration of the drying.

To assist the drying process, a vacuum is applied on the filtrate side. This vacuum
can be generated, for example, by a liquid ring pump. The stream of vapours sucked
~ 20 off is cooled before the vacuum pump in order to condense out the volatile
constituents (e.g. tert-butanol and water). The measurement and control parameters
are the amount condensed out, the pressure in the filtrate system of the press and the

filter cake temperature.

In the process described, the membrane pressing pressures are preferably 0.1 bar to
25 10 bar. Temperatures of the pressing and heating medium are 30°C to 80°C,
preferably 40°C to 60°C. The pressure on the filtrate side is preferably less than

100 mbar. The flow rate of the heating medium here is to be chosen high enough for



 CLAIMB.-22 24 AUG 2004 1. Process for the preparation of DMC catal ysk’s AUp N4
whi ch- A) aqueows @meoetasi ons of netal salts are reacted with aquUEOLEP01/04342
solutions of netal cyanide salts in the presence of organic conpl exing
-ligands to forma DMC catal yst dispersion, B) the dispersion forned is
filtered, C) the filter cake obtained is wgshed wth solutions of organic
conplexing ligands by a filter cake washing carried out as a fl owthrough
washing and D) the washed filter cake is dried. 2. Process according to
claim1l, in which step is carried out in the presence of an organic

A
conpl exi-ng | i g%sw%?e%ﬁa%#ﬁ%t%t@k%%e petiver th reRiedm prhpr@due) Limiingh

differ froma), r. I t laim 1l or 2. i.n ich.n step O
the filter caktemlg% aIV\Ig/alg%glzesf\?\nﬁﬁfﬁ%%uaq%se@usgv%%]lnl‘llffullSdr? OBYEI%IRH. yg i @ Q%ﬁ%ﬁ%xi ng
ligand a) and Redd@NAdidtuREMNntBEIBW HUE s 1ﬁ€a@i€ﬁ|1§9§i't egab%gﬁns% 2B reifabigh

differ froma). 4. Process according to claim1 or 2, in ich in step™C
the filter cakeshisyedagthetliistypdofadmmiimg. aqueous sol ution of an organic
conplexing ligand a) and optionally one or nore further conplexing |igands
b) which differ froma). | 5. Process according to one of clains 1 to 4, in
whi ch t heSwash@&hke prdduet ischled amsl frees forh sucondary sumpendredint thinerhseri caalbe
removal of noisture before the drying. 6. Process according to one of
clains 1 to S,grioﬁnﬁﬂ'i“ﬁ Cgf‘%ﬁﬁismﬁ)m%eﬁd’r%esﬁ?t%pscarri ed out using a filter
press. 7. Process according to claim6 in which steps B), C) and D) are

carried out using a_heatable filter press. 24 AUG 2004 - 23 8. Process
according to oftesigniieanishertening of the progessdimes epths) preraration peBMfurcaabisty a

C le. _ di oA g . h o i
T et spertupd RRESRGRS e o OB o5 g Bl healot RO RS ©
. A A3. AA. AS&. ADRI@\Rbtalysfs. ASinA@DMASatdlydts (WHich Yz Pehrdidia] e} RewtigipRoded] ca]
caj ca] cagca] cal] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca c%} cal] ca] ca] ca] ca] ca] ca]

ca] c”a] caf ca] cRPEET daye acompamgple actipy $5$iom ppatatiqreef] ralyetbgrawjxedy vahetadfca] ¢

PLerksteric s palesseksgleslethealssl o aalaabirtiat shainl il il
a] ca] ca] ca] ca] prédrcat c@ldaw] ¢ty dedds &b« adrsidecat] ¢ adaedsed pestitailigad e tlecbM@] cal
ca] ca] ca] ca] ca]a\(;:%i, :§>>>>’?’7’7L A AABBBVCCDDc DD

E_EKEEEEFG HHLI3RIV 58 1Prq9esnios shechipparpion ebpdlyatherarolmls ca] ca] ca] ca] ca] ca] ca] ¢
a] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!l LLGUWMVNVNNNTO OFQQQFRRR
<SS) TWTTUXUUW VhVmVWW- WK} xsni d_Z] ] ] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] caé;:a] cajc
a] ca] ca] ca] ca] £ prped]ieEgnéian cdioc ajoy éé%fbaﬁec@} Bg] QH&Q&?@HNX)QX@?‘EZ{ ter "k
" “ahaab d ff h ' .

a] ga?ga]cgg]ccg\fgrgﬁsg] accg(?‘gg%% (}:aS gnéfggé%rlc]éc %Lllj(’:rgg%%g%g%%ﬁ%&gﬁt@ﬁ] LRULFHE] ca]

ca] ca! zhj j kkkl potyein bnpoolyaddition of alkylene oxides on to starter compounds containing active
ppp_aqr Srrr4dssss=ttt|wnmhc”Y]]]ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]Jca]calca
] ca] ca] ca] ca] cMIFsPARMEa] ca] ca] ca] ca] ca] ca] ca] ca] cal cal t!v' VWSV vxvyvvhx
fz({{{ | Z] q| | } ~~) ~. ~: ~1 ~G"{upkf " [ Vmhc”Y] ca] ca] c”a] ca] ca] ca] c*a] cal] ca] ca] cal
ca}ca] ca] ca] ca] ca] ca] c*a] c”a] ca] ca] ca] ca] c”a] ca] c*a] c”a]ca] ca]cajca *Z] Z
RUkm O] wr ngb] >é‘}°@&§f‘c af é@qﬂcﬂ&qqpape%dyb highadtiajty afheaPOAT cajadystc ateparsichy] the] ca)

ca] ca] ca] ca] C%S@JSS %lc%?’élﬁgltg ﬁleclﬁllecn%ﬂo% ﬁ%lft(e):/f‘l\ be employed in very low concentrations
20 (25 ppm and less, based on the amount of polyether polyol to be prepared). If the

- polyether polyols prepared in the presence of the DMC catalysts prepared by the

process according to the invention are used for the preparation of polyurethanes,

removal of the catalyst from the polyether polyol can be omitted without the product

qualities of the polyurethane obtained being adversely influenced.

25
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. ]c¢a] ca] ca] ca] ca a] ca] ca]cfa] c”a]calcalca = o
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-, eagl KWezupkfa\ W] ca] ca] ca] ca] ca] ca] ca] ca] cg] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj
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Example 1 (comparison example): Catalyst A

(Preparation of the catalyst with a single washing of the filter cake by redispersing
5 with subsequent filtration)

A solution of 81.25 g zinc chloride in 810 g distilled water was circulated at 45°C in

- - a loop reactor which comprises a jet disperser (1 bore of diameter 0.7 mm). A
( solution of 26 g potassium hexacyanocobaltate in 200 g distilled water was metered

into this solution. The pressure loss in the jet disperser here was 2.5 bar. Directly

10 after the precipitation a mixture of 325 g tert-butanol and 325 g distilled water was

metered in and the dispersion was circulated for 80 min at 45°C under a pressure loss

in the jet disperser of 2.5 bar. A mixture of 6.5 g cholic acid sodium salt, 6.5 g tert-

butanol and 650 g distilled water was then metered in and the dispersion was

subsequently circulated for 20 min under a pressure loss in the jet disperser of

15 2.5 bar. The solid was isolated by filtration over a vacuum suction filter. The moist

filter cake was then washed with a mixture of 13 g cholic acid sodium salt, 455 g

tert-butanol and 195 g distilled water by circulation in the loop reactor for 20 min at

45°C under a pressure loss in the jet disperser of 2.5 bar. The solid was filtered

(. again over a vacuum suction filter and the moist filter cake was then dried at 100°C

20 for 5 h under a high vacuum.

Example 2 (comparison example):" Catalyst B

(Preparation of the catalyst with washing of the filter cake twice by redispersing with

subsequent filtration)

A solution of 81.25 g zinc chloride in 810 g distilled water is circulated at 45°C in a
25 loop reactor which comprises a jet disperser (1 bore of diameter 0.7 mm). A

solution of 26 g potassium hexacyanocobaltate in 200 g distilled water was metered

into this solution. The pressure loss in the jet disperser here was 2.5 bar. Directly

after the precipitation a mixture of 325 g tert-butanol and 325 g distilled water was
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“F10%4 & () - 14x@%lﬂﬁ?°g&§§ocy&()-|s 100& ()-1 (10%u& ()-1 (109 &1
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k +10%&' ()-0' mL0% & ()- 10 10 -

10" : 10%&' () -! 495#10%&' () - 8| CGPI}[9~\: ! ! Ff #10% (& ()- !& 10% (& () -

1" 10% (& ()- !9 10% (& ()- <10% & ()- 109 & ()- Pl """ Li#ty$z$} A<, : -
10( (! 419#10% ( &iefreBdartiohg dispprsidn AUk ulared fﬂ@@%{l&a(é}?c under a pressure loss

1) 10% (& ()-!! FE#10% (& ()- z${$| $$34% % &a?: 10((L!" &10% h(h&'() 9S10%
h& ()- - 10% h& thejet isnersen o2 (0 barg & masreept(9,3 ¢ (ﬂ(lc 1@(1(50 W saft( Jg}'{em.

Lo((1 o100 ) SO Qe BN @00 1y g ppsn v

1092b2b& () -Y %@osh%:i&tlb clﬁbuMéd)%l’ﬂ@O(rhm bhdet QPpressure loss in the jet dlsperser of
h& () -! >L/ #10%\ h~h W
2.5 bar. The sohd was 1solated by filtration over a vacuum suction filter. The moist

filter cake was then washed with a mixture of 13 g cholic acid sodium salt, 455 g
tert-butanol and 195 g distilled water by circulation in the loop reactor for 20 min at
45°C under a pressure loss in the jet disperser of 2.5 bar. The solid was filtered
again over a vacuum suction filter and the moist filter cake was finally washed once
( - 10 again with a mixture of 4.8 g cholic acid sodium salt, 650 g tert-butanol and 65 g

distilled water by circulating in the loop reactor for 20 min‘at 45°C under a pressure

loss in the jet disperser of 2.5 bar. After renewed filtration over a vacuum suction

filter, the washed, moist filter cake was dried at 100°C for 5 h under a high vacuum.

Example 3: Catalvst C

15 (Preparation of the catalyst with a single filter cake washing)
A solution of 81.25 g zinc chloride in 810 g distilled water was circulated at 45°C in
a loop reactor which comprises a jet disperser (1 bore of diameter 0.7 mm). A
solution of 26 g potassium hexacyanocobaltate in 200 g distilled water was metered
into this solution. The pressure loss in the jet disperser here was 2.5 bar. Directly
( 20 after the precipitation a mixture of 325 g tert-butanol and 325 g distilled water was
metered in and the dispersion was circulated for 80 min at 45°C under a pressure loss
in the jet disperser of 2.5 bar. A mixture of 6.5 g cholic acid sodium salt, 6.5 g tert-
butanol and 650 g distilled water was then metered in and the dispersion was
subsequently circulated for 20 min under a pressure loss in the jet disperser of
25 2.5 bar. 350 g of this dispersion were filtered in a pressure suction filter under an
increased pressure of 2.0 bar. The moist filter cake in the pressure suction filter was
then washed under an increased pressure of 3.0 bar with a mixture of 2 g cholic acid
sodium salt, 70 g tert-butanol and 30 g distilled water by a filter cake washing. The

washed, moist filter cake was dried at 100°C for 5 h under a high vacuum.
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in a loop reactor which comprises a jet disperser (110 bores of diameter 0.7 mm). A

solution of 0.52 kg potassium hexacyanocobaltate in 4.0 kg distilled water was
metered into this solution. The pressure loss in the jet disperser here was 1.2 bar.
Directly after the precipitation a mixture of 6.5 kg tert-butanol and 6.5 kg distilled
7 water was metered in and the dispersion was circulated for 20 min at 35°C under a
- 10 pressure loss in the jet disperser of 1.2 bar. A mixture of 0.13 kg cholic acid sodium
salt, 0.13 kg tert-butanol and 13.0 kg distilled water was ‘then metered in and the

dispersion was subsequently circulated for 10 min under a pressure loss in the jet

disperser of 0.1 bar. The solid was filtered in a membrane filter press under an

increased pressure of 2.0 bar and pressed out under 4.0 bar. The moist, pressed-out

15 filter cake was then washed with a mixture of 0.26 kg cholic acid sodium salt, 9.1 kg
tert-butanol and 3.9 kg distilled water by circulating in the loop reactor for 20 min at

35°C under a pressure loss in the jet disperser of 1.8 bar. The solid was £

again in a membrane filter press under an increased pressure of 2.0 bar and pressed
out under 4,0 bar, and the moist, pressed-out filter cake was finally washed once
20 again with a mixture of 0.096 kg cholic acid sodium salt, 13 kg tert-butanol and
1.3 kg distilled water by circulating in the loop reactor for 20 min at 35°C under a
pressure loss in the jet disperser of 1.8 bar. After renewed filtration in a membrane

filter press under 2.0 bar and pressing out of the filter cake under 4.0 bar, the moist,

pressed-out filter cake was dried at 100°C for 5 h under a high vacuum.

25 Example 5: Catalyst E .

(Preparation of the catalyst with a single filter cake washing)

A solution of 1.625 kg zinc chloride in 16.2 kg distilled water was circulated at 35°C
in a loop reactor which comprises a jet disperser (110 bores of diameter 0.7 mm). A
solution of 0.52 kg potassium hexacyanocobaltate in 4.0 kg distilled water was

30 metered into this solution. The pressure loss in the jet disperser here was 1.2 bar.
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10%: () - $510(ye&ld(ls)p-ersion was subsequently circulated for 10 min under a pressure loss in the jet
disperser of 0.1 bar. The solid was filtered in a membrane filter press under an
increased pressure of 2.0 bar. The moist filter cake in the membrane filter press was
then washed under an increased pressure of 2.5 bar with a mixture of 0.22 kg cholic
acid sodium salt, 8.0 kg tert-butanol and 3.4 kg distilled water by a filter cake
(. 10 washing and the washed filter cake was then pressed out under an increased pressure
of 5.0 bar. The moist, pressed-out filter cake was dried e;.t 100°C for 5 h under a

high vacuum.

Example 6: Catalyst F

(Preparation of the catalyst with a single filter cake washing using a "hot filter

15 press")

A solution of 6.485 kg zinc chloride in 23.9 kg distilled water and 3.4 kg tert-butanol
was circulated at 50°C in a loop reactor which comprises a jet disperser (28 bores of
diameter 0.7 mm). A solution of 0.65 kg potassium hexacyanocobaltate in 8.0 kg

’ distilled water was metered into this solution. The pressure loss in the jet disperser

( 20 here was 2.5 bar. Directly after the precipitation a mixture of 0.144 kg tert-butanol,
0.685 kg polypropylene glycol 1000 and 3.98 kg distilled water was metered in
under a pressure loss in the jet disperser of 0.1 bar. The dispersion was then
circulated for a further 90 min at 50°C under a pressure loss in the jet disperser of
2.5 bar.

25 58 kg of this dispersion were filtered in a membrane filter press (two chambers, filter
area 0.6 m*) with a constant pressure difference of 1 bar (20 min). The filtration
phase was followed by gap washing with a wash liquid pressure of 1 bar (30 min).
44 kg wash solution (65 wt.% tert-butanol, 33.7 wt.% water, 1.3 wt.% polypropylene
glycol 1000) were employed for this. The filter cakes were then pressed out with a

30 membrane pressing pressure of 16 bar for one hour. The cakes were now dried in
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Preparation of polvether polvols

- . General procedure

{ . 50 g polypropylene glycol starter (molecular weight = 1,000 g/mol) and 3-5 mg
| catalyst (15-25 ppm, based on the amount of polyether polyol to be prepared) were
10 initially introduced into a 500 ml pressure reactor under an inert gas (argon) and

were heated up to 105°C, while stirring. 10 g propylene oxide were then metered in

all at once. Further propylene oxide was only metered in again when an accelerated

drop in pressure in the reactor was observed. This accelerated drop in pressure

indicates that the catalyst is activated. The remaining propylene oxide (140 g) was

15 then metered in continuously under a constant overall pressure of 2.5 bar. ‘When

metering of the propylene oxide was complete and after an after-reaction time of 2

hours at 105°C, volatile contents were distilled off at 90°C (1 mbar) and the reaction

mixture was then cooled to room temperature.

The resulting polyether polyols were characterized by determination of the OH

20 numbers, the double bond contents and the viscosities.

The course of the reaction was monitored with the aid of time/conversion curves
(propylene oxide consumption [g] v. reaction time [min]). The induction time was
determined from the point of intersection of the tangent at the steepest point of the
time/conversion curve with the extended base line of the curve. The propoxylation
25 times, which are decisive for the catalyst activity, correspond to the period of time
between activation of the catalyst (end of the induction period) and the end of

metering of the propylene oxide.
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Double bond content (mmol/kg): 6

5 Viscosity 25°C (mPas): 882

Example 8 (comparison): Preparation of polyether polyol with catalyst B (25 ppm)

) Propoxylation time: 20 min
- - Polyether polyol: OH number (mg KOH/g): 28.9
(. _ Double bond content (mmol/kg): 5
10 Viscosity 25°C (mPas): 893

Example 9: Preparation of polyether polyol with catalyst C (25 ppm)

Propoxylation time: 19 min
Polyether polyol: OH number (mg KOH/g): 29.3
Double bond content (mmol/kg): 5
15 Viscosity 25°C (mPas): 887

Example 10 (comparison): Preparation of polyether polyol with catalyst D

(25 ppm)
( Propoxylation time: 19 min
Polyether polyol: OH number (mg KOH/g): 29.2
20 Double bond content (mmol/kg): 6

Viscosity 25°C (mPas): 832

Example 11: Preparation of polyether polyol with catalyst E (25 ppm)

Propoxylation time: 20 min
Polyether polyol: OH number (mg KOH/g): 28.9
25 Double bond content (mmol/kg): 6

Viscosity 25°C (mPas): | 869
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Polyether polyol: OH number (mg KOH/g): 30.0

Double bond content (mmol/kg): 6
5 Viscosity 25°C (mPas): 809

Example 13: Preparation of polyether polyol with catalyst F (15 ppm)

Propoxylation time: 23 min
- Polyether polyol: OH number (mg KOH/g): 293
(_ Double bond content (mmol/kg): 5

10 Viscosity 25°C (mPas): 881
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L. Process for the preparation of DMC catalysts, in which

A) aqueous solutions of metal salts are reacted with aqueous solutions of metal
cyanide salts in the presence of organic complexing ligands to form a DMC
catalyst dispersion,

B) the dispersion formed is filtered,

C) the filter cake obtained is washed with solutions of organic complexing
ligands by a filter cake washing carried out as a flow-through washing and

D) the washed filter cake is dried.

2. Process according to claim 1, in which step A) is carried out in the presence of an
organic complexing ligand a) and one or more further complexing ligands b) which
differ from a).

3. Process according to claim 1 or 2, in which in step C) the filter cake is washed with
an aqueous solution of an organic complexing ligand a) and optionally one or more

further complexing ligands b) which differ from a).

4, Process according to claim 1 or 2, in which in step C) the filter cake is washed with
a non-aqueous solution of an organic complexing ligand a) and optionally one or

more further complexing ligands b) which differ from a).

5. Process according to one of claims 1 to 4, in which the washed filter cake is

pressed out or subjected to mechanical removal of moisture before the drying.

6. Process according to one of claims 1 to 5, in which steps B) and C) are carried out
using a filter press.
7. Process according to claim 6 in which steps B), C) and D) are carried out using a

heatable filter press.
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