-~ 1 - *Process for the preparation of polyether carbonate polyols The
present i nYEh21dAYE2ates to a process for the preparati onP@I/EP2011/054510
pol yet her carbonate pol yols by catalytig_copolynerization of carbon
dioxide (CQ2) with al kyl ene oxides in the presence of one or 5nore
H-functional starter substances with the aid of double netal cyanide

(DMC) cat apyalss féifle bﬂePLH.%oHBﬁﬁﬁﬁﬁﬁer%rlﬁﬂgieﬂg%@i% The preparation of
pol yet her carbonate polyols by a catal ytlic a ion reaction of
al kyl ene oxi des (epoxi des) and carbon dioxide in the presence or

absence ofrpjd ]grb%ﬁtt inQ&on SEIREL & 2 ?:HJQ&IS 6}9101%% ple%a&lﬁ(gr?-f)it E(glfgthel? %§rb9§a@@ polyols by
investigated intensively for nore than years noue

Copol yner i 2ilytissopglynoeiien o cosbon dioxidg (Egdwaveallw ctnn oadgewdhepmqnpeof one or
Conpounds; mb. &5 Mﬂgﬁ&ﬁpétﬁlﬂ" E@Jsﬁngg%ﬁhq}lél-ﬁgmf dhfB1e2aal c@%ﬁgé F] DM} §atalysts and in
reaction e.g. using a functional starter conmpound’is s In
d|agran1fdﬁﬁﬂewﬂ@uﬁéﬂ¢ﬁﬁﬂ(l) wherein R represents an organic

radi cal, such as al kyl, alkylaryl or aryl, each of which can al so
contain hetero atons, such as, for exanp Ie 0, S 15 S etc., and

wher ei n e HifcPreparaigp of polyethss cam@gepoiycdﬁay atsatplvig additiongeestion of alkdams oxides
here for t@&mby%&eﬁrb&a@mm@t .ﬁ ﬁ@ldf&Ende%re%@rkb% r(foanch&mmefaﬁlﬂysﬁb@tances
be understood as neaning that blocks with the structure shown can in

princil® e Eertgrpudas i bsen hivvesteaiet Hetenstighb dprateorp ohgrol 40o BEYP nE; Wowe ot al,

t he sequeng&polytiéhBaionahd daghdt Bigfidet Bfd dﬁﬁ#ﬂ@ /i @&@nog'e’talhc Compounds; Die
functlonalltg of the starter_ can vary is not limted to the
T

pol yet her Makpoalgkdarpsihysie SHown0L#0, elaé%)t iTHi§ reaction wigj §smeaetH Biictiopalestarter

equat i on (dolipodfd is ShdROh QR onm\fﬁéf?/uaﬁQ}/@ﬁ%%QM@ repPdsEHEarl &gaﬁnc radical, such
reaction represents the conversion a greenhouse as, such as CQ2,

into a poldpridih, alieiend pepivh cedrdoriiheap pls? cankmpiterop spguch gyfor example, O, S,

propylgne gaiboRat GherSii QMhdl ﬁrefpf;é’ééﬂt”aﬁ itk er' z'ﬁldf WhdrBA 1S praddcd shhaT here for the
product, actually a by-product. R 00 4,500, 704 descri bes

use of DMPAlwhsr Garbanategiolyohi wyptismyheis imfhf’(lli @nbEdﬂldeﬁa% R CHE t&@r%hs with

di oxi de. The skWars @l{cﬁs‘n)’é%h ih PrifdiRPRE ?(g.m'd Nn AR AL SarbBREieWH RN Bbtained, but the
therefore contains a |large amount of water. To activate the catalyst,

the water Seguenesrpyeberdatienet of theabiptks andthe QIS fnctiomality aftheostarise e3sy Hnhand is
to the teaghiiRge®lo tmp&yé@czlgénatémd@@ﬂ&wnah eﬁtﬁaﬂ&\/f’ﬂ Tofs reRtiss gse@@huaﬂ‘bn ()
increase in the activity of the catalyst is possib y treating t

cat al y&& vis eeplegiglnivey adrrpleasaungingg Byt rsackien epwseésdhﬁ?crﬁlaﬁlﬁl@h of a greenhouse gas,

conmpounds, gs! SshC©§ iftb GPRRhRy. T8k Q?Jlﬁ 7ca1%§ﬁaﬁ‘é' or e%%{vl'e ¢8R =K&1,9365ene carbonate)
al dehydes, amides and/or nitriles. catal ysts are prepared

|n the presdened ormylndyis f%ﬁﬁmﬁlgthert%%@ gl apypicdustake up 5 - 30

.%of the total weight of the catal yst. However, &S 4,500,704 does
not di scl ose that suah compounds can be e I5?$?L S ditivegyin tg&\ I
copol yner i ftater-oH Jof _é&poxi des—with—car benrai ox 07 - PO fA + 9 o O
2004/ 087788 descrifbes the preparation of polyether carbonake pol yo
of narrow pol ydi spersity using DMC catal ysts, which is achieved by R
adding a sterically hindered chain transfer reagent which is capable
of protonating the grow ng polymer chain. Sterically hindered chain 5
transfxy reegemb $04MUsE be@fle ubBHt DT . forth@EdpeBhleMzdlibR deERelides and carbon

al cohols (e.qg, tert-butanol K or substituted tert bué nol.s), tertiar
al i phati c déeve%gpgDM& cafalystis| IJEPATe Hbqneaauwé% 1gm(a§ &erefore contains a largé amount

ﬁ! - fj ert 3ut of »rm@ng& a@fvaﬁ:ugé bathliHt, Iewle SHatek & ienbb’éd?/cllcmhﬁtﬂ%se)nogﬁ% & lesahdnys wi.%.
I naer ed, supst|tute S__an erica I ngere nzQi c
acid deri vat? i;teaenm&p @fre Pgb‘iﬁﬂg?i gén 6 PETACieMOg! O L et dnorease in the

di-tert butaéhbie,napu-e Q1S )is pa_s@iﬁlesb)eﬁlbélﬂq@ the RbBQr Rh GRAKR dohpR&igr agents or
reagents can be added at the starf of t 10 reaction or durlq% t he
pol ynetd zaioPEhnatiof &PrapoaBty el 4t ajcgbly elhersy SFigfeq Yy kelgesss aldelydss, amides

rel ative tfdiohgitriBifard BMCSdatalysty akxgofire id 112 pla¥Biice f the@rdomBoiindf Ghes@nd said
to make up 5 - 30 wt.% of the total weight of the catalyst. However, US 4,500,704 does not disclose
that such compounds can be employed as additives in the copolymerization of epoxides with carbon

dioxide.



't was therefore the object of the present invention to provide a
process foWQHEIQIE3Ar ati on of pol yet her carbonate pol yol PGHEERVIHAS4510
a favourable selectivity (i.e. lowratig_of cyclic carbonate to

| i near pol yether carbonate) and at the same tine a short activation
time. 20Surprisingly, it has been found that the above-nentioned

object is achieved by a process for the preparation of polyether

car bonate olyols fromone or nore Hfunctional starter substances,

one or Oz k04087188 dessribasd theaptrarrationy of deolyather hearhonats e pRtEole f ofa narrow
DMC cat al Yp%ﬁ d%BQrsﬂtfhsMé@l@t‘% &€ Vﬁlflchqg a(!h%@@d b)pa@@m?q@ehbemg h’ﬁ‘)dered chain transfer
char act erlzed In tthat 25(a e Hf unctional "starter subStance or a

m xt ure ofreagent whish iy ggpa qurmﬁomﬁag the groveng elhseracheis Stagicplhy hindgrpd, chain

i nt r odyced g0 rdaBshtd %Qcth' Qr@ MESRALd @ﬁd’ste‘f‘{@ﬁfyehﬁgﬁéd)mc'oﬁfl@ (e X/ Be‘?trbutano] or
and/or other readily volatile conpounds are renoved eva

t enper at ursebsifigdo ferrgprely isrtians alirhatic @lophelg stericale fmd@eéamlnn«;/lst(e g di-tert-
bei ng add%t}ﬂ&eﬁaeor%uf)éﬁﬂﬁéd aPRk-batyphbiis), SMQ'%ﬁ}nq:lﬁld%d t&%sﬂﬁsﬁuwdep@flols and
at least two functional starter substances fore or af

dryi ng, 30;te(ﬂ[:d}y higderedy bengeie jagigh depinativgs &%ﬁtd‘é%hlﬁr]b?ﬁa@ eealdow wbétltuted di-tert-
amount  of ﬂuﬁ%eﬁ‘%?élﬁgldsﬁ’fﬂ@ls%ﬁbaﬁf}%uﬂf&e@%ﬁalﬁ 'ﬁ]allls@éf"?gagbtﬁs Edﬁeoeaa(adécl\/ﬁttllleod?art of the
and copol yneri zati on) one of nore al kyl ene oxides Is added

m xt url® r esagtien pydyring ﬁb%t)%lqdﬂ%r&ytlonp prefreabing inpd degstd £0-fobd mplsr §X°&§:Fd"|elﬁfltﬁnt0 the

of a part euRta é%[fznatmp@@ﬁ ErimdEorabt- baaa| aa{db@zmm%ﬁsﬁzrﬁde.%tnploged in the
t he presence of he tenperature peak 35("hot spot

occurs dueatalyst Fﬁ'@ms‘db@]émiétm ofeagditive/atelyst OR SA§ exapltse é‘ae:mu@wr@ﬁ@p@ﬁn@s in one
drop in  -mgle of BIEEfab/si ﬁo‘f‘%wﬁ%@&t cﬁ‘le tlfh?é"aﬁ‘n@un@%@@teﬁ@aﬁl? RfdeRD chain_ transfer
awai ted, and it al so béing possib for ste to be carried out
several tiTAsntagdedrplativede fhggmow, Ofthe Dl\é(?):atéihsé igrdispgyaatage| cyl ene

oxi degsand carbon di oxide are netered continuously into the m xture
S5resulting fromstep (13), ("copol ynerization"), it being possible for
the al kyl g[ﬁé’abﬂle&‘é%feéhiw 9¢éd’fftger pleprdt dvpatiopra rmirovide dRracess der thg greratagipn of
to or diffeneik: Lk herysk Iwﬁllmﬁs m@&%m@@a&&m@gemomgm% aym; EdBbnate to
wherein the ‘additive A) I's added in ste a) to the H functional

starter suUbstrantysthercagherateyiand atrtbe %ﬁnea@ne apfiort ggigRtianieH- f unct i onal

starter substances, optionally bef ore or after the drying, and/or the
additive A) is added in step (13) to the part anmpunt of one or nore

al kyl éfe gl itthee bﬁqnx’fiowr@btha be [2bevsgnentignadabisst paphieygdby a process for the
wher ei n t he.addbh bf‘/;ﬁ)l)/é)hel' &r@dﬂ&k%@@%ls%ﬁ SRIP ARG FhREGRI {hRMsiRRnces, one or
group consisting of sterically non-hindered phenols, catechols,

pyr ocat ecHee alkrlﬁmea%d@égnd G9Fhon Jicrids 2 the aresenpg afdPME caBlypAae M Be Blegagce of at
150Xxazi NegeasPliRAAKAF AL SharAtedir iR 1€t r @anet hyl pi peri di ne 1-oxyl and
nitrostyrenes. In the activation step, a part amount of alkylene

oxi de conpound, optionally in the presence of CO2, is added to the

DVC catsal ygf 1th@HIf§r{EH@ﬁa€}1§tH{té? s%ﬁllﬁce(orrb%lxﬁlpé)&fa} leaml!«@r{~f§n&.59£ stafer substances is
pressure in the reactor being observed due to a subsequent exothermc
chemi cal read®itighy. infreducerbinieihe yeaetichnvessebpndp rherp @prrpRrig: g@tes and/or other readily

accordi ng t o bh@le BP9 Are feR6vdaAt elmu Remfatdtt lﬁb(d/@lnl%d&éd gﬁessure ("drying™),
conmpound can al so contain one or nore additives A), and

catal yst can HeDMGeplv pring added o s Hefungidnme] yatsr aybsiance ‘Bﬁ]t“f @ﬁ‘é‘FrP pf at least
W th one or nRbe-MRRhalSAhESubsiiRedVeREESR AL BPdQngact i vation is the
time span fromthe addition of the part anount oOf aI kyl ene oxi de
conmpod®d, optionally in the presence of CO2, to the DMC catal yst up

to the hotpsnetthe hivARMHEL Fhrt aRodt §hasEPbn e YéRGnidR ke S5l ¥S4lkylene oxides
optional | y one or 25 nore of the additives A) and opti onal | y one or

nore metal s&MPYOYEhE Bpestyatan dpdicaerlypeizadon) By oen dviagre @y epaperidess added to

and/ or reducegk RN@HSYERIHETdH 868YU®, iNRiMAChdsWBk i foNthEt KRlitioh h;ifsa Eﬁrﬁﬂn&fnt of
drying not being part of the activation step in the_ context of
alkylene oxide optionally to be carried out in the presence of CO,, and the temperature peak

35 ("hot spot") which occurs due to the subsequent exothermic chemical reaction and/or a drop in



(RI)9* - 4 - wherein g =0, 1, 2, preferably 1 or 2, and R

r epr esent SWERAMIKB32br ono, chloro, cyano, fluoro, iodo, METERYI11/054510
methyl or nitro group, preferably a nitfo group. SPreferably, the
substituent or substituents Ware arranged in the ortho position
relative to the hydroxyl group. Particularly preferably, the

sterically n%s@r@ﬁ\@ﬂ@@a&&qﬂﬂ 1ﬁ e?crh%as% #din@ b RN SA alﬁﬂfy g, rpé)?mble %}f step (B) to

2, 4-di ni trophenol Possi bl e additivés A) are al so,

catechol s acd®rariagouseveen Fmpsfor the agivatiosd pyr ocat echol s 10accor di ng

to formula (M) (Ina) (111b) wherein g has the above-nenti oned

meani ng and 15127 represents an acetam do, am no, brono, n-butyl,

i so- butyl ,(Yk &N ohHA alktlmeo?)@deswéﬁ@rb%ﬁwmdy aremptgted cpntinypwsly Ingaithe mixture

met hoxy, met Rydying lﬁromtep (Eﬂ*’&{p@l@%l&mzaﬂor‘)’ﬁ %ankng%?s&me foP gl fkg%hé %’xldés Qﬁlg;oyed

pyrocatechols are 4-t rocat echol Possi b
A) are al so, s é?@bl“}ﬂflzﬂtWPd‘z Pﬁé@n%@b@r%%f@fﬁ frogy tha lalky fene/ayidesrrenployed in
phenot hi azi neg RQasweRr ding to fornula (1Vb) (1Vva)

wherein the additive A) is added in step () to the H-functional starter substance or the mixture of at
10 least two H-functional starter substances, optionally before or after the drying, and/or the additive

A) is added in step (P) to the part amount of one or more alkylene oxides to the mixture resulting

from step (o), and

wherein the additive A) is at least one compound chosen from the group consisting of sterically non-

hindered phenols, catechols, pyrocatechols, thiazines, phencthiazines, thiazoles, benzothiazoles,

15 oxazines, phenoxazines, 2,2,6,6-tetramethylpiperidine 1-oxyl and nitrostyrenes.

In the activation step, a part amount of alkylene oxide compound, optionally in the presence of CO,,
is added to the DMC catalyst, a temperature peak ("hot spot") and/or a drop in pressure in the
reactor being observed due to a subsequent exothermic chemical reaction. In the activation step of
20  the process according to the invention, the part amount of alkylene oxide compound can also contain
one or more additives A), and the DMC catalyst can be mixed with one or more additives A) and
optionaily with one or more metal salts. The process step of activation is the time span from the
addition of the part amount of alkylene oxide compound, optionally in the presence of CO,, to the
DMC catalyst up to the hot spot. In general, a step for drying the DMC catalyst, optionally one or
25  more of the additives A) and optionally one or more metal salts and optionally the starter by
elevated temperature and/or reduced pressure can precede the activation step, this step of drying not

being part of the activation step in the context of the present invention.

Possible additives A) are, preferably, sterically non-hindered phenols (A-1) according to formula
30 (I

(R

OH (II)



= 5 - (R9 (1vb) wherein g and 12. 3 have the above-nenti oned

meani ng, WO WRK1tB3kesents an H or a Cl - C20-al kyl groudCI/EP2011/054510
preferably H or a nethyl, ethyl, iso- p[?)pyl, n- propyl, n- butyl,

i so-butyl, tert-butyl, hexyl, cyclohexyl group. Possible additives A)
are al so, preferably, thiazoles according to fornmula (Vva) and

benzot hi azgl.gs, according to formula (Vb) 10 (Va) (RI) (Vb)

g=0, 1, 2, preferably 1 or 2, and
R represents an amino, bromo, chloro, cyano, fluoro, iodo, methoxy, methyl or nitro group,
preferably a nitro group.

5  Preferably, the substituent or substituents R' are arranged in the ortho position relative to the
hydroxy! group. Particularly preferably, the sterically non-hindered phenols are 4-dinitrophenol

and/or 2,4-dinitropheneol.

Possible additives A) are also, preferably, catechols according to formula (IITa) and pyrocatechols

10 according to formula (IIIb)

(R),
OH
OH (Illa)
(Ri)g
I | OH
CH (ITIby

wherein
g has the above-mentioned meaning and
15 R represents an acetamido, amino, bromo, n-butyl, iso-butyl, tert-butyl, chloro, cyano, ethoxy,
ethyl, fluoro, iodo, methoxy, methyl, nitro, iso-propyl, n-propyl group.
Preferably, the pyrocatechols are 4-tert-butyl-pyrocatechol.

Possible additives A) are also, preferably, thiazines according to formula (IVa) and phenothiazines

S
G

N

Rk

20  according to formula (IVb)

(IVa)



wherei'n g has the above-nenti oned nmeaning, and Rl represents an H, Cl

- C20- al kyWORdufd17338r exanpl e nethyl, ethyl, iso-propyl, BCHESREI1/054510
n-butyl, 15 iso-butyl, tert-butyl, hexyg cycl ohexyl group),

acet am do, am no, brono, chloro, cyano, ethoxy, et hyl, fluoro,

hydr oxyl , iodo, methoxy, nitro group. It is furthernore possible for
the thiazole and/or the benzothkﬁﬁole fragnents b? be |linked to one
anot her via disulfide bridges. 9 Possible ad ?wes A) are al so,

pref erably, oxazines according to KBrs i
20according to fornmula (VIb) (Vi
above-nenti oned neani ng, and whekse 3
1, 4- oxazi nes according to the fornmula (V ) these can al so be the
Scorresponding 1, 2-oxazines and/or 1, 3- of%2|nes and the derivatives (Ivb)
of 1,4-oxazine (formula (Vla)) are preferred. Possible additives A

are also nitrostyrenes, such as, for exanple, a-nitrostyrene or
13-nitroshMm&me particularly preferably trans-13-nitrostyrene. 10

Sur pri si ngl @ agw%urther Qﬁ been fqund that a favourable

sel ecti vi tRAMER Bave s abpygmentioped eanng. 04, nonat e to |i near pol yet her

car bonat e)R* repredars iin Hatr a\Cat Cgarhlltyil R peEbfatbly Heor & anvthyl, iethl, dsolprepyl, n-propyl, n-
content of cor ate% CE% ? ﬁqﬂ Wad in the resulting polyether

car bonat e bﬂ)’ tﬁrt PEC S8 L O 859 par at i on of pol yet her

carbonate ponoIs fromone or nore Hfunctional starter substances,

one or ene, . oxi es and on .di oxide in_.the se

DNE cat al y B tAGEH e o 7 50 AREETaS AR 5B S Tg VR ol famiefpirole
t he presencerdihg atfolmaas{Vione netal salt B), characterized in that (a)
the Hfunctional starter substance or a,m xture of at |east two

H functional starter substances is inyti % mt roduced into the
reacti on vessel and, where appropriatg, ter and/or other readily

20 volgtlle conpounds are renoved by eBevated tenperature and/or (Va)
reduced pressure ("drying"), the DMC catal yst being added to the

of at least two

H functional starter substance o R?he AN

H functional starter substances be : af tpe drying, (0) for

the activation, a part anmount (based @ ta anount of the

anount of al kyl ene oxides 25 enpl oyed™n t activation and (Vb)

copol yneri zation) of one or nore al kylene oxides is added to the

mi xture re&¥¥f%t ng fromstep (a), it being possible for this addition
of a partEgﬁ@uﬁ@b@&Ha&Kmh@mﬁmgmgd@dopt|onaIIy to be carried out |n
the presenge of , and the E%nperature peak "hot i pot ") i

occurs du&tf@rtSﬁ@S b & adnealid Erer (R examRipmety | oy t'tOdHO%YHrdTUPP% n-butyl,
drop 18 prl&ﬁl&lﬂf}etdrttblft}hehé'x@ﬁ(i:&élbhek?legtohﬂ] aaahnabaaembﬁlb&gnoathcgtt an@[1ekhoxy,
it also elngf§055| faor ste to 30be ¢ out Z

afri e S
tinmes for St E¥% {}g{rq»@',l‘ iodo, methoxy, nitro group. It is furt{termore possible %r the thiazole and/or

the benzothiazole fragments to be linked to one another via disulfide bridges.

Passible additives A) are also, preferably, oxazines according to formula (VIa) and phenoxazines

O
[ ﬂ\ (RY,
N

20 according to formula (Vib)

(Via)



« 7 -«copolynerization to be identical to or different fromthe

al kyl ene oWIQRH14kR38yed in the activation, wherein the adiT/EP301A)054510
is added in step (a) to the Hfunctional starter substance or the

m xture of at 5 least two Hfunctional starter substances,

optionally before or after the drying, and/or the additive A) is

added in step (f3) to the part agﬁgnt of one or Fggre al kyl ene oxi des

to the mxture resulting fromstep‘fa), 0 wher the netal salt B)

is added in step (a) to the Hfunceth > af 8r substance or the

m xture of at |east two Hfunctio Jiart e st ances before or

after the drying (optionally togethe E he~10additive A), wherein

at | east one conpound chosen fromthe grgyp consisting of sterically
non- hi ndered phenol s, catechols, pyrocat
phenot hi azj q thiazoles, benzothiazoles, 2,2,6,6-

tetramet hyl pi1 peri di ne 1-oxyl and nitrostyrenes is enployed as the

addi tive A&RémdﬂﬁhewﬂhﬂMEWehea@mwmmemﬁnmpuhnd chosen fromthe group
consi stin l [ exa

ragneat um eiiref iRl A R Pk Bined Acoli, 1o e B POy Bhee SRR B e
exanpl €, magewsnding aéetcaatuw,s agdbrcl, irnxaames, abdethe mlargwemswfhlﬂ{-ce:amaet (cfprmula (VIa))
cal ci um st.g ngg%dor al um ni um car boxyl ates (such as, for exanple,

alum niumstearate) is enployed as the netal salt B). Al kal i ne

earth netals in the context of the invention are the elenments of

01200 2. Ol BER O EELP O8I0 ATRLEAANN, 4 RELHIE B v,

(Sr), barlnamc(leyplafwdahl)amrmﬁrl(tRa)yreﬂelal ides are the anions of the

el emsgtos of group 17 of the periodic table of the elenments and

i nclude the anions fluoride, chloride, brom de, iodide and astati ne.

25 Car box\duarisinglyn itt e fethetraore beén fdung thahe dmobahleackectartydhs. loW ratio of cyclic
car boxy! | Caehoo e bR AL AR, SRk ANGGRIRR N H Fo HRUBne Thh comen
car boxyl at s con ai n e

accor di ng df andogropaidaCQy/isl a)ch@@)ect Wl th? rmhlengpviyﬂlerroemoe@enolsoll-by Cproceys for the

C30- al kyl f L& e - 1l 5 15 ces, One or
(o) 3, oo 3 e YATE volb R o] gt W AR sy e o
CH3- ( GBi2) Idore alRyen By 26! @Bzndlidyidenic the gdreseotrelf sDVKentabfiand @vthe presence of at
C30- al kar MLasgcﬁ'}é%Qm e A 81rd 1?%&@3% &ﬁ'lc? ?Pﬂﬂét n91§1 sah%?%%graﬁgrﬂed nStHzgth

as, for exanple, p eny or e carboxylates can
simlarly be unsaturated carboxyl ates, such as, for exanple,

acryl ate,

chol s, thiazines, (VIb)

(o) the H-functional starter substance or a mixture of at least two H-functional starter substances is

initially introduced into the reaction vessel and, where appropriate, water and/or other readily
20 volatile compounds are removed by elevated temperature and/or reduced pressure ("drying"),
the DMC catalyst being added to the H-functional starter substance or the mixture of at least

two H-functional starter substances before or after the drying,

(B) for the activation, a part amount (based on the total amount of the amount of alkylene oxides

25 employed in the activation and copolymerization) of one or more alkylene oxides is added to
the mixture resulting from step (o), it being possible for this addition of a part amount of

alkylene oxide optionally to be carried out in the presence of CO,, and the temperature peak

("hot spot") which occurs due to the subsequent exothermic chemical reaction and/or a drop in

pressure in the reactor then in each case being awaited, and it also being possible for step (B) to

30 be carried out several times for the activation,

(v) one or more alkylene oxides and carbon dioxide are added to the mixture resulting from step

(B) ("copolymerization"), it being possible for the alkylene oxides employed for the



met haeryl ate and unsaturated fatty acid salts, such as oleate (salt

of ol ei c aWiOROIIAAES2 R = CH3- (CH2)7-CH=CH (CH2) 7, | i nolREBEP3GI1{054510
of linoleic acid), where R = CH3-(CH2)4- CH=CH CH2- 5CH=CH (CH2) 7,

and linolenate (salt of linolenic acid), where R =

CH3- CH2- CH=CH CH2- CH=CH CH2- CH=CH (CH2) 7. Rl_inforrrula(ll)
can a! so be Q?B@%rﬂ@ﬁzg lco e ?&éﬁt@caﬁﬁ} Ol]I Qrrefeli Ef‘Br!nethe' ik faﬁ@ ogl‘aneergélo ed in the
Nni cot | noat e. e car ates can al so contai n, faOP/ exanpl e, V\%)

car boxyl at e gctapisn, accordl ng to formula (VI11) 00C R2-000-(VIII)

wherein R2 represents a single bond (in the case of oxalate), C to
C30- al kyl ene (such as, for 15 exanple, CH2, CH2-CH2, (CH2)3, (CH2)4,
(CH2) 5, ( GHRYamn th@ @i Ve, A)-ICktdeHin stepr{o) feghecldSienctifnahsthreea swbsonce or the mixture of at

fumar ate)) I enzyl)

G0 ar sl (gScTonl o Sk cubRER, BRionh 8L RARIPL Cor ENSHL aslor B2 e
can nor eov”érls aﬂ@d et (g0 ilepag dmoynthdtons or mpwratkyleve okidessto theomixture resulting
exanpl e, ?@ 20 such as fluorine, chlorine, brom ne, iodine)

and/ or by one ?mre functional groups, such as hydroxyl (-OH),

ami ne (privharen Geimetil gpiddip's addegd in S@m(amwethsyHafmqmon@ sEUg subgtinog or the mixture of
tertiary

o 12 . AT1R 96 8 by g B B SR 81 Ry s v e
gl ycollpat a@ddigeg A).of gl ycollic acid), |act at e (salt of lactic acid),
tartrate (gald Qf

aci d) - Furtier i Bbeue Libhen £ WER ARG oo Bl o iflered henots,
salts of c2®chglsanipyeocataehoky adghiamnesas peanpibipziaes, d, thiggodasei rbenzog\liaavlam n&s?2,6,6-
glutamc t l; ySlne,

et hi oni nect el L9andhiEield ety . BLEARGe DR 01 o1
tyrosine a’rmr%ﬁf lngst opueaniennd haspl Bemdhegrone censisting of alsalinb eyt imgtal halides
aci ds 9 t bRy b & Pnagn g

2- mer capt g?)ropl onleégg% B &% e%m%? allkgm%oxy g?tggﬁwb%ﬁlgémgam as, for example,
f unct i onalmagnesinys agetates h?élcslm t@etatfe, ayagnesiune S{eats adaldiviy sterrated 9o aluminium
group andcgrbbmaés Qe Y4or e;){g’mﬁg %ﬁ&slﬁﬁamteaﬁa& fo il 290 5 REAAGT &9

phenol s (such for exanp nitropheno g

di ni tr ophenol are enpl oyed as the additive A) and al kal i ne earth

metal car %%a\{ih@Ea% SR tﬁéconfeQ{ oﬁﬁ@imnﬁon 'ﬁ@ﬂ?%ﬁe‘rﬁégfis %ﬁg‘%@[g £of tﬁ@‘b&iowptable

acetate, nmagnesium stearate, cal cium stearat

car boR§| awbthe elsments aad intlyde the lements bertylivmrBelnmsgresiumt Me) nalsivantSlap seontium
as the ne larly preferably, 2,4-dinitrophenol

and/ or 4- tr@?ropiﬁ ( )aptgég%gf('g%d as the additive A) and cal ci um
stearate and/ or aI um nium stearate is enployed as the netal salt B).

- 9 - The

Sal'ts B) STy o B e e o arah To et e B ALkbREE chiohs B ftude
t he addi t itheeanigps fpatide chinside.thirenaile lodlwnﬁeitﬁlm’«salt B) enployed (or the
sum ohsthe particul ar substance amounts enployed) with respect to the
subst ance anount of cobalt 5enpl oyed originating fromthe DMC

cat al yst (Catbardaenitn therppitexypf Hirdinyenjien afe aniopsrabtartiyliodcjdsovhihmenptainodt least
met al sal gnﬂargox%mg% opf Co]). In general, the additives A) can be
enployed in a total amount of fromO0.2 to 10.0 [nmol of additive A)]

[ [mol of Co]. Preferably, the additives A) are enployed in a total
amount of f

parti cul arT Ff/gég!r)%?/ g}%g&galf}nfgra&x?mp lgﬂ &éyn%}%%?ﬁbg té%rhléé%&?glgég%r&m%&m)of
addit%e A] / [mml of Co].

R'-COO" (VID)

wherein R represents H, C, to Csp-alkyl (such as, for example, CH;, CH;-CH,, CH;-CH,-CH,, CH;-
(CHz)s, CH3-(CHa)s, CH3-(CHy)s, CH3-(CHa)s, CH;3-(CHay)s, CH3-(CHz)s, CHa-(CHa)ig , CH3-(CHa g

35  and branched isomers thereof), C; to Cyp-alkaryl (such as, for example, benzyl) or Cs to Cyp-aryl
(such as, for example, phenyl or naphthyl).



n general, the nmetal salts B) can each be enployed in a total anount

of from 0.OWIIAITB3R Mol of netal salt B)] / [mmol of Co]RCT/EP2011/054510
Preferably, the netal salts B) are enplgyed in a total anount of from
150.8 to 4.0 [mmol of netal salt B)] / [mmol of Co], particularly
preferably in a total amount of from1.2 to 3.0 [mmol of netal salt

B)] / [mmol of Co]. Step (a): For the preparation of polyether
carbonaterPonoIs by catalytic addition of alkylene oxides 20

(epoxi des)Thaneprlaxylatsp aan osintislyo ke tupsatprptgh cptbonditess tsaeh @p, Subwemplee gerylate,
(starter Sydihelif RALHRAGEA il RiPMis CALRLY Sibke ?sﬁl@gf' Bleleldh i R: = Crs-

i nventi on and t1 onal y one or nore ad It1rves op t1 onal
one or morE =CEh{GH ) BYinolate(sat fofi dimpleisnadid)s tdipreeR’ su@!;lt Eplday- %H CHy-

m xture ofcratc fah, amdaefnme@gahgpmonéﬁ@ercﬁ [wiRHIS L2068 I %}P—@#(tﬁz-tﬁ =CH-
|ntroduced into reaction vessel ler e approprla e, water
and/or(ﬁrQHTGHQQHKQHdoIatlle conpounds are removed. This is carried
out, for exanple, by 25 stripping by neans of nitrogen (optionally
under reduged pressure) or by distillation in vacuo at tenperatures

of from 5®R tipforgelad) epeke pabatsromometis, 260 acfor ssample in e Fase pFwitatingdle.y

at 100 to 140 C. This pretreatment of the starter substance or

m xture of starter substances is called drying in the follow ng for

si npl i1Pi c e gprboatates campleo onkpine far exampde, barcaskexylaiprounp accomdingde fayppla (V)
additives A) and optionally one or nore nmetal salts B) can be al ready
initially introduced into the reaction vessel in the Hfunctional
starter substance or the m xtureppt.gtcdgast two Hfunctional staggs
substances, but it is also possible for one or nore additives A) and
optionally the optionally dried netal salt B) to be added to the DMC

catal yst, W& RAGS LR DaRMe @Bh@@tn tﬁawseant&alaQ; Yd,"@ Of-afihRne (such as, for
H-functional starter substance or 5m xture o ﬁ-functlona

startéf sEB¥nRBddd Cﬂw@@»@%m@&bt (@hly GELld§eWr FHRE- S5 thycapppimaleate
or as a —r ]mearaﬁgS@?"i@'CQ@alkﬁyla@uéﬁ' funst &Rle, SLRLH (1%%@5@3%@? (subh as, for
the catalyst is a suspen5|on this is preferably added

bef ore dr \raaplePhemd orpapltheldi onal starter substance(s). Step OD:
5Preferably, the activation (13) is carried out by a procedure in

whi ch (13,3 in afirst activation step a first part amunt_ (based on
the total TAgsasexydsesae merovsitalsebe sphejluis &y srgetonsdpicd pedon sxampls, halogens,
act i vapi onuangs ﬁe&ﬂieyeﬁwnzeatbmm.e QbdiR¥)€anfor ms?roele aJr kiXdre Ten @A @oupS, such as
added to the mxture resulting fromste Pé , It being possible for

this addi thy8iexgi(-@hk amipetPiREY ﬁm"wrgraqu& AR AL §revmiN Y of rtigly amino
carried O'-gtrodpn-Nt) he tm(glqsfﬁf)CEXéﬂfple@@ 1su@1l'ﬁar%&ﬁtn%§ ﬁ’t@lt% dalls ol BydrNEcABSENRE Seids,

of CO2, and the tenperature p hot spot™ ch occurs due to the

subs equentsu@wt HeoHite (%;aﬁéﬁlgb/a?“l? éaé)s iaﬁﬁt%{ﬁf&V er'a%'cd‘%b trijatp (ol o tastariey acid),
the react QEI]@W(S&IFO%Q@IE%@I@) IreHRG crMiIdsele the 33R)oflamird RRISANEh as the salts of
activation step after the tenperature peak reached in the precedln

act i vabi orflaginepaspgraging agetisrgidy systeingnslytsminey glymioerid, gycings histi aﬁ*foﬁﬂlﬁucme
of the amuuiptneOfysileK HeBiiRX pHES 14 Oy ffiné, nse'élh'ae tﬁ&&ﬁlﬂ@-ttg‘ﬁfbpﬁﬂ{j tyrosine and
copol yneri zation) of one or nore al kyl ene oxides is adde

m xture r &8lipe FRgher eAMRlgiaTDihe cui ‘ﬁga“&@f}il'ﬁéﬁl%wlt&f‘é]ﬁ"l grpupp gichigs, for example,

possi bl e fiR salifbs-adRhbbRBpishic hbe. mmﬁ)leaapmox?ﬁate@mw lt\?@ﬁln@%dngpgroups are the
optionally to be carried out in the presence o , but prefera y

in the abssé]ﬁd@%%‘m@momﬁﬂ'ﬂg?'h@“%‘@#’ﬁ?@l?a‘E‘lﬁ@'%é@Rp){ hot spot") which
occurgpdue to the subsequent 20exotherm c chem cal reaction and/or a
drop in pressure in the reactor then in each case belng awai t e

(133) opt ifefaebly, stericallyt panrhindgead; phanplsn(segheps: ofer eymMer ‘&E‘EOP%}P‘ gre/or 2,4-

steps, af td‘ﬂfltr @ndl QRPSH PG HE s AR RN 8ld lalkakiftCealth %fe@éﬂ'cﬁlgoﬁ%ésv@ﬁdhch@ for
step, step (p2) is repeated zero to five tinmes, preferably once

to four tlempepra%geww aqeiaje: SRlsvEY iRl BRSSP StsHaE; CAHITE Siadi Pofogium

carboxylates (such as, for example, aluminium stearate) are employed as the metal salt B).
35  Particularly preferably, 2,4-dinitrophenol and/or 4-nitrophenol is employed as the additive A) and

calcium stearate and/or aluminium stearate is employed as the metal salt B).



It is<also possible for the additive A) to be dissolved in the

particul arWReAM14KBdAt of one or nore al kyl ene oxi des whi dH-T/EP2011/054510
enpl oyed in steps (31) to (p4) and to bg_added to the process. In a
preferred enbodi nent, the particular part amount of one or nore

al kyl ene oxi des which is 5 enployed in the activation in steps ill to
134 is 2.0 to 15.0 wt.% preferably 2.5 to 14.0 w.% particularly
preferably 3.0 to 13.0 wt %ébased on the total anount of the anopunt

of al kyl en@e@ﬂoa%@”éqﬁipﬁob?‘ééd ives e aad ppiasellohe aietp! sdlis gD yempldyedisibesed on the
The net er i g, GfihdRBstice g;eslﬁn ot thyémﬁ,e%Iaﬁﬁesa&@livaptth&mahll Nt 95 e&.ﬁleyed (or the
carbon dioxide is carried out after 10 the drying of a start

subst ance S8/ affits pATtQulRF gubsRNCEAROMETS e@p@w@, ikUBYEd fe Bs sabf@n@qw@nount of cobalt
addi tien Qfppidyed @N%nﬁﬁrgeﬁomhewmata% &BRd qgl GhibV & aﬁhlt@@ 9\] QI%InQP@# €Y) or
of the netal sal is added"as a solid or, in the case of

t he DMC ca[t“ﬁoilgffm?tﬁ'Sﬁlﬁg]'ffﬂﬁli’ﬁléfc%ﬂ)suspenm on, before or after t he
drying of the starter substance. If the DMC catal yst and/or the

addi tive A) and optionally the netal salt B) is added after the

dryi ng of It enstlathecddiijessfhrtiebe employrMe & fatal| anountaeffrer Ghi Hee dmmol of

salt B) Shlﬁéllikdeﬁﬁ/ Pfﬁf%f)%f@?)l] Wr@@raﬁ“z'tﬁgaddﬁt%s R)(ﬁma}nﬁlo &l iR a RSt GERENt of from 0.3
anal ogous to the d g he starter substance. e netering of one

or nor'8 a|t1k§r10éwe1°b52 W%.ﬁ‘()jl /dmmphef %fwumlwre&a%w 3 tptanaya} ofi fonp b2 to
carried outp infindldF hdditie MBYAmmb6r&djart of the nmetering can take place
froma vacuum or under a previously selected prepressure. The
prepressure is preferably established by passing in an inert gas,

such as, fREeRKAMN ﬁetaf‘éalt§9 & ealthis é?ri;ﬁ@%ﬂ”irﬁa (el aRbit: 81 frBgi0Mko 10.0 [mmol of
est abl i shed at bet ween ar to 10 bar, Br eferably 100 nbar 8

bar and pretasabBy)/ @D@Oh?fé?ol tEgeferablyy the l“ﬁtaéSﬂ;H& ? Ffétﬁlﬂak’l&’?d 'ﬂrﬁé‘Pté'rW"t of from

enbodijgent,3 e [mdf&lldﬁ%e&i saW )] p[m.ﬁaro@ o, Padi@hilaGP PRRHBASIh @Nstal AARuNE from
catal yst resulting is charged, at a tenpérature of from

100 C to 1§d°é0[gfnq1@5@§tal§ﬁggg] /orerkfaly three tines, with 1.5 bar
to 10 bar (absolute), particularly preferably 3 bar to 6 bar
(absolute), of an inert gas (nitrogen or a noble gas, such as, for
exanpl e, ﬁ@é% and each tinme i medi ately subsequently to 25 within

15 m n t heot AkS PRpadtidH 86 PalyBthérS carBSHARe Folldls ARPEMMyticl adiBon( BPIRYMAE Joxides
Al ternat| vely, in a simlarly particular|ly preferred enbodinent,; an

i nert *Bas (?H‘?FFF%Q%C%?O%“%% @ tgALfungtinal siaster pubstansen (Fiwters) Wrthpprpsenge of the

passed i niut bﬂalmté.(ﬁdébﬁln{g‘ﬁWetlﬁ\@gtlcfnrdﬁmoﬁlti&lﬁ cf( &le Rimoe 4RMNES & éﬁrcl%pf?(‘;nally of
from40 to 150 C, and at the sane tine a reduced pressure (absol ute)

of from 16MBaMAS MSHb SHisH); “ﬁalfltfl“tch%ﬂ'ISSﬂ“EFr BIOEAnas| 4 & P‘b‘i‘i‘i‘%@fﬁbéqa“two H-

200 nbar, firgtigRPhed su@b@anecésqprrﬁﬂa)ly lﬂmﬁué@tl%'tﬁ‘@rﬁ@d‘txoﬁQ@ss&ranml?ere appropriate,
al kyl ene oxi des and of the carbon dioxjde can be carried o

si nul t aned@ir yndpr Ayt atfajile sompgwids g sEwrve- dhisos Cﬁ'ﬁ'éd Pkbtt far example, by

anounts of sEiapie My thaaxs Gﬁnﬁr@%éﬂe(oﬁl‘ﬂﬁlﬁmy ghder %duéﬁﬂcﬁeﬁﬁre}wr B}Eglﬁﬁllaﬂgn %V@.{cuo at
the reaction tine. Preferab the carbon di oxide is netered

35met er i nEPRpEragHEs it OW%Oépg&lpﬁ@aW%@s]5i0§cd%i‘ftf°i~‘@dy Bigferably at 16810 140 °c.

si nul t anequR! petitaintbnPbf HE GARERY duBbthnte WP nliliGreCalTshPRr Sliboide 15%“6'& B9hg in the
| f several %I Ky Iene oxi des are enployed for synthesis of the

pol yet her following for simplifiiatiens pol yol s, " metering thereof can be carried
out sinultaneously or sequentially via in each case separate netering

operat | on? additions)., or via one or nore netering operations,
| east 3P wo Ifis FoBieat diei DME gatnitandeqne o8 dnosgs additives Ay prd opfionallyrrse S —

of the rTEE@fsllBT)gcdi’lf bd Bﬁeaﬁﬂ( kyitig mﬁﬁdh@@d; nﬁa‘iheofeaétnﬁ %{epWﬂQ' RS onal tstarter
i S possi blrs%g@nc%%/nt esize random alternatin ock-1ike_ or

gr adi ent T s tuRR 2t lepsh Bkl émﬁap%ﬁtéger%taeefﬁd@htt issoRssiffle for one

free al kybemRreoxddidRes AYahdGpdidnglly BRCdptiowhlly Rirfed SnefL 381 BPR B2 Xdddh eo kR DMC

referably > 0 to 4 % particularl referably > 0 - 25 wt.
P Xatalyst which gasw%en (i)een dried, only afte¥ dPymg of the H-functional starter substance or the

35  mixture of H-functional starter substances. The DMC catalyst can be added in the solid form or as a



30 2004/ 081082; page 3; line 14). Both in the sem -batch procedure,
where t he WOoMEMA17382r enoved only after the end of the redET/BR2014A§4510
in the continuous procedure, where the jgroduct is renpved

continuously, attention is therefore to be paid in particular to the
nmetering rate of the epoxide. It is to be adjusted such that in spite

of the i nré'u echghgmaﬁht Hqﬂné?lfonél Q%ﬁgﬁfﬁ%c@' ffxthggatal%ﬁ% g@&é'agecl gu@ie‘ﬁ& §n this is
sufficiently rapidly. possible to feed in e carbon dio d
contlnuouSﬁV%@PW6ﬂ@@@ﬁ®RnhbagPVﬁeﬁHP@ﬂ@Eﬁégéﬁdd%@mm%ﬁether t he

epoxi de is consuned rapidly enough and whet her the product is
optionally to contain CO2-free polyether blocks. The anount of carbon

di oxi de (stem@H as the pressure) can - 13 - equally be varied during
the addi timgy.ably!He@RMInBY is Lgme 8%%5%[%!:@%&&@ ghly to increase or

to lower or to Feave constant the ressure during the addition of

t he epoxi dBl) ima figs aqieptiqnatepialire p@lﬁﬁa@mﬁ@medm therfetakamqupieef theamoufionf alkylene

the copol ymergzl tQPlo(&f fRhd Lctlﬁtl&hﬁ{d%EJQS(héﬁﬂtlolﬁ dfonb RAmAN LIk Ener%@es is

H-functional starter conpounds are netered continuously into t

reactor duri rigdadhie the auxtigsyesuliigr feom |gep Aefdiit bajig possib bi}@da@ﬁwntqféhe part
metal salt B)RRkid? @%ieﬁe ﬁﬁialﬁf% bpgaril&doﬁt Gh %Qﬁre@n@&m Qﬁ%é}ﬁﬁbly in
with the starter or afe already inftially 1 ntroduced conpl etely into

the rdfcti on thkeabseice af COpand th iempsratyrp eakdzhot srot’) Whird O&ﬁiﬁjiﬂﬂe t@ffhe subsequent
H-functional @&l cHeRRO HAd DN W6 Bof | ngiessruﬁéimq%khamw M elam Sise being
the reactor during the reaction is preferably at |east 20 equival ent
mol % 10 parebeigedbarly preferably 70 to 95 equival ent nol % (i n each
case based on the total anopunt of H-functional starter conpounds)
(contlnuous addition of starter; CACS process). However, it is not
necessary (BY imasecprbacsiyation siep pfier thsrtepsraure peaksagshed 9 dheirecedinly agsiwation step, 2
initigkly i ntsééas:la?@.&i AR ISE&] o thotRal LRBuACRS ADuMESSBly1AL o&.hs‘s e%%ﬁed in
of the reaction he activated catal yst/starter m xture can

(further) coptA 3ehEtionand wppalyepEstione obpre anee @lkylepk peidesi ip added to the mixture
stirred tank, edifngatso tHenpr@&Qﬁlg%tl@a%@Ets{e it %ﬂl QJoRE1e F5URG Jd@ﬁl%ﬁ Ut tﬂir part
| oop reactor) In F he case of t ube reactor, e activated catal yst

and starter anguitiod abislens @edea%loeaé%@ e efrdisd Q}é ingthe pysepmpreefl CO2, but preferably in
conti nuously tl‘iehs[b@éiﬁ@ oﬁbe Qﬁd th-grﬂ@nzﬂgpiﬂﬁfé pdkl (j"lﬁﬁ sy bR hl AR | BIS}QO the subsequent
partners vary according t desire yner. In a preferred
enbodi?fent , @é‘?tb‘?fwlcd?'“@ﬂ*‘-‘ébfe?‘“stloﬁéﬂ‘éﬁ?’% dgop ‘ﬁé’feésuf%mltb%res‘ﬁ?fetﬁ?ﬁr intepeipgase being
form that isgwhgsay virtually liquid form in order to render

possi ble a better mscibility of the conponents. Advantageously,

mxing el ements are installed for better thorough mxing of the
reaction Qﬁj)t%ﬁfn%llys HCH ARl ANiSatiFR! KBt GUaurth@ acR¥RIP IsRps, %eﬁmeftah&ramre peak
M kr ot echni K H, or m xer-heat exchanger el ements

si nul t aneous|r§ached in ghgpreceding getipagion steptstapd B wpeatpdizergde ’évemu@e% preferably once
25appasat us YeRd® s ;B’ﬁPtlidméﬂy fpwf L1 rakacily Qmeé: e bddi@BSohi Balggl'ﬁgunt or these
t horough m xi ng and renoval Even op reactors can be used

for the prepafditionsef §r ngeppey et a&x}% ﬁ’élf’%bﬁb'lﬂ gpgied outrin dheeabpanes ffe0:: angl the
general, T ea@énﬂfeﬁaturgb@a‘k?'lﬁf ?poP'P’Qfﬁlcﬁ @@&Fsqué td"l‘h& Bttt lekdBkrRc chemical reaction
substances such as, for exa je 30 | oop reactor, which can

al so be oper A04er aBAR INIRSHLT th?)'fea%toq tb@p" gichicassdeingartisls. The use of

a loop reactor is of advantage in particul ar because back-m xi ng can

be realized here, so that the epoxide concentration should be low In

or der 300 (BAIPEenaBNAl e REhercislwatisn siep or fyrtiBpaqtivelips) Stops. afier jhejtgmpsrater peak

installed dowstdianhe recéki‘ﬂ]g %tl‘t’iﬁloﬂ' steﬂ-hﬁeﬂr@b?%%ﬁé'ate‘ﬂ@inwﬁo 1"1\% tlmes preferably
preferably 400 to 20, 08 arly preferably 5

arti
10, 000 g/ ol On¥seiciou] fimes, &PW?I"%%@PI@%@B’SGWQ‘\‘M pipepthis azidlt@aroﬁcﬂw @artofrrsount or

can be enpl oyiege fdditich6r ﬂaé gﬁesﬁo@sq%ﬁ?lwe bﬁdébé.kgecamaa%m anHE praddfice of CO,,
al kyl ene OXIdeS haV|ng 24 carbon atons are, for exanple, one or
and wherein the temperature peak ("hot spot") which occurs due to the subsequent exothermic

35 chemical reaction and/or a drop in pressure in the reactor then in each case being awaited.



et hyl hexyl glycidyl ether, ally' glycidyl ether, glycidyl

met hacryl a8 20dd1838xi de- f unct i onal PCT/EP2011/054510
al kyl oxysi | anes, suchas, f or exanpl e, 3- gl ygi_dyl oxypropyl tri met hoxysi | ane

, 3-

gl yci dyl oxypropyl tri et hoxysi |l ane, 3-gl yci dyl oxypr opyl tri propoxysi | ane,

3-  3- gl yeisiaily éJOQS?ﬁMP 'f&m{e &m;vgl@) tg be dlssolved in the particular part amount of one or more
i met hoxysi | ane, | et hoxysi | aneand

Xypr opy

gl yci dyl o@ﬁﬂe@aym 9si wlseiplﬁ erpblﬁwh in atﬁles (E’]r)éf’ gidapnd fo be pdded fndbs pr@esshd/ or pr
opyl eneoxi de, in particul ar propyl ene oxi de, are enpl oyed as

al kyl ene oxi des, Conpounds with H atons which are active for the

al koxyl at i'Bre erafsresh cabgslimgrithe pariceley pashreount of gerc e Barg| alistlene taxjdes which is

subst agce. err@k%’étﬂ)% Wi e{?chvzﬁ%}{@n %fébé B?td"ﬁ@ﬁ@% BNd Al apleketsbly 8% tBhﬂ 0 wt.%,
al koxyl ation 25 are, for_exa primary am nes

( secondar ypagisrkdy preferatly 3. afm{?%@% (basrbion @rroﬁm amonf e emavrépéﬁﬂhéale oxides
and - OH | snig agﬁh@&*ymgﬁ%Lgaﬁ@gnwﬁhgoh-funct|onal starter substance
enpl oyed |s or exanple, one or nore conpounds chosen fromthe group
consi sting of nonof uncti onal al cohols, pol yfunctional alcohols,

pol yfunct 'ﬂ@%eté‘ﬁg BESne d? Rlovd aﬂménle‘aﬂlﬁks dnfl '0941&1all}a8f| thcaMboR AR is carried out after
t hi oal cohaol s, rOXéﬁesters | yet her pol yol's, polyester pal

ol s
pol yeslper the %mg@@aﬁ Vdugstarﬁ@ ps,@p Fe¥ture of Beyiged ga%pyl@pagces and the%ddltlon of the
pol ycar bongie Raly¥indior Bothy &idinke & ahdb fiRfallyRFBeak g rsalfiB) RAfch (lﬁadged as a solid
so-cal led Jeffam'ne(r) from Huntsnman, such as e.g. D230, D40
D- 2000, T-%08,thercazpgbthe BII6FaBhstHriiebsmd |aﬁQSH§P%%@?@Teoqr a@ﬂsﬁﬂe dgyipgnof the
as e.g. Palygt E&E@ﬁ@enlfqgg@M@%Qth stLdR08r th-E%attwa_ 2008 yoptlonal]y the metal salt B) is

pol yt et rahydr of urans (e.g. Poly %r) of such as g.
Pol yTHF(r )adggbaftegg‘gsirym@@ﬁthefmrss stanse, t TSQMC oz@b@B and/or the metal salt B) should

pol yt gtsr a'}%@l‘%ﬁﬂlﬁ rb@'@l?i@?!l rf@lsex(aﬁﬁi%Fn Qrp%b'sﬁtanﬂg%dﬁg &4 e Obfuh@BtadEr Rubstance. The
351700), pol yether thiols, polyacrylate ﬁo yol s, castor oj

t he
mono- or dngFyIEST pereorgrore plkyleed @iides ard of thegakag el car i Rfmcmwamed out in

acids, cheplig@!ys Meistated tH@?ﬁh@e‘rm @én B IRe ol Dla6sth of@RieOf prédbisyy selected
acids, and - 15°- Cl-Cmal k g acid esters which contain on
aver age atPrepsgssyre. ZTW‘GPIGE%? ﬁe‘?refﬁ’iﬁ kicqsiablished) by eRpsHFE Wk iicl, gappauich as, for

Cl- C24- al %mfﬂ@t hiroB&, dhE Sh&kiie V(/sussmtegsqaatn@ EstBNsHAY et g erh i(ﬁﬁ&ir @ @Hbar,
groups per ecul e are conmercial products such as Lupranol fﬁp
preferred

( BASF 28G) , prafeieBiynH10 mbpreto 8 Hesh i @féﬁéﬂénﬁoéa!PEafGﬁb@bbaf éB\PeP?FBF 3
tcgp)es ( CogiipadiRHt Sichhife GBI & fidte stikRr @RoEIO WA (He)ﬂ_mtcﬁﬁ@@t ebEDMe from

step () is charged, at a temperature of from 100 °C to 130 °C, at least once, preferably three times,
with 1.5 bar to 10 bar (absolute), particularly preferably 3 bar to 6 bar (absolute), of an inert gas
(nitrogen or a noble gas, such as, for example, argon) and each time immediately subsequently to
25  within 15 min the increased pressure is reduced to approx. I bar (absolute). Alternatively, in a
similarly particularly preferred embodiment, an inert gas (nitrogen or a noble gas, such as, for
example, argon) is passed into the mixture resulting from step (o) at a temperature of from 40 to
150 °C, and at the same time a reduced pressure (absolute) of from 10 mbar to 800 mbar,
particularly preferably from 50 mbar to 200 mbar, is applied.
30
Step (v):
The metering of one or more alkylene oxides and of the carbon dioxide can be carried out
simultaneously or sequentially, it being possible for the total amount of carbon dioxide to be added
all at once or by metering over the reaction time. Preferably, the carbon dioxide is metered. The
35  metering of one or more alkylene oxides is carried out simultaneously with or sequentially to the

carbon dioxide metering. If several alkylene oxides are employed for synthesis of the polyether



Monof uncti onal starter conpounds which can be enpl oyed are al cohol s,

am nes, t hWel 21a88733ar boxyl i ¢ aci ds. Monof uncti onal al cohdGIARZEIN/054510
can be used are: nethanol, ethanol, 1-pkopanol, 2- propanol,

1- butanol, 2-butanol, tert-butanol, 3-buten-l-ol, 3-butyn-I-ol,

2-met hyl - 3-buten-2-0ol, 2- 10 nethyl-3-butyn-2-o0l, propargyl alcohol,

2- et hyl R ols. Im I : o

2- pentanolaﬁé Qg 6)lgn(s)l &95%g§§%%ﬁ%n%eﬁ§§§ﬁ§ mgaﬁﬁgg%%??ST?ﬁgﬁwg&ﬁ:nemm
2- hept anolcaseswh@ﬁ? aseswring peraliana fsklitions).qutvimerle, or 3nase matsting omﬁ@naﬁbleast two
phenol , W%x#aa&&%% Ra Y | DDERY hatud-of

2- hydroxypy glne 3-h r%t;:(ypyr|g(l:1%2&¥Ilg Eﬁy%rﬁwéﬁyrlgﬁ&éMQ %bmmeOMd%
monof unct iaaaaf thamrh@sdlwlée ithupapsiblpitneynthesizet ranisigimy hlgamiating, bﬁmhthw emgrarient-like
hexyl agi Ny kil L 1 ?s"Téjé}E UG O &l Dfy1eR! Bl Ay th

nnrphoF] %m)%bno uné??ﬁgb% h ﬁ% % can eﬁﬁgedﬂéfe llet %%gmﬁmﬁlnﬂw
1- pr opanetreachpn mixtyse (Spﬁ?f@lﬁihlya 0 to |4D bt matipylely, preferably > 0 - 25 wt.%, most preferabiy
3- met hy! - 1 Ut ADEl i Qhoh BsdMib&NGrthe w%@'omk o RIERRQIure) MONOT UNCt | ONal
carboxylic acids which nay be nention are: formc acid, acetic

acid, propionic acid, butyric acid, fatty acids, such as stearic

acid, pal rpréﬂsﬁb@c %uq’exﬁgsg Iof c%ﬁﬂoﬁi le)phJEOlb%eg @Ipltlg:‘} cahhpz%ae thulﬁlcdfdcarbon dioxide
ben20|c acid, acrylic acid. ['yfunctional al cohols which

sui t aiPe dscopporaigicni tb%aPlygbﬁroﬁ@Pﬂ%%B@Y‘%{n@@@P&yed sinse dus Enihe élOWﬂeSS of carbon
di functi ongdxidalts fhel 5 eksdde Br @a?bonfd@(ﬁudé)ﬁéémflaﬁa%eEE;'Yh@gﬁoﬁlt XF(%l'bon dioxide can be
di et hyl ene gl ycol, propylene glycol ene

1, 3- pr oparie@reined via heiyeraH eerssre ur@enﬂlam@ﬁw reactlomcwdwgw Abeltapge of from 1 to
neopentyl gh %ﬁplpreféraéy B@QBaln@anplpanﬁﬁltagy lpfé?é?aﬂl%lnohﬁ to( $CEr 3s pfoREd to be
exanpl e, 3-ne 5- pent anedi ol 25 hexanedi ol

1, 8- oct an@éy@pa’geqys ggﬂxgé@rgqqg@r%q;ure @b@ut@d‘g@@gﬁgmlmenzatlon for the preparation of the
bi s- ( hydr %WEhﬂr%orﬁﬁécb&m@(aﬁ%s (R begrp rfo@ﬁaﬁpltﬁe process according to the
1, 4-bis-( xynethy cycl ohexane triethyl ene

tetraet hyll@ﬁ@“(@l {heblthe parolyerrigation oy Itfsﬁcme@aratwp mfogyl r@h@tl\gt yarbpnate polyols is
tripropyl qagingl é’cﬁﬁl 1ca19@l:| VR RBY ke 8l ﬁfl@f%ﬁ%l)/ 166 YAS&@E pﬂ{l&{ﬁé?lyﬁagrably at 70

pol ybut yl ene 8 s); trifunctional alcohdls (such as, for

trimethyl & gt ri’éd v§ryy pastiestlarlyy preferablir xM8t tayi20; °So &F, temperatuess b@h%\t &9 °C are
oil); tet re?tEM@ﬁéd RALea@]mORAeS At?’%n{p%}éﬁllﬂesazﬁmvé 950 X aRPLBount of undesirable by-
pentaerythritol); polyalcohols (such as, for exanple, sorbitol

hexit 8P, $Rdues ncregsesrasently skt ds Enthagrpre o beensared dhat jupdies Se cltwlelqﬁ |ppseure and
hydr ol ysatt&ﬁ*peréf'%@t@%)basfsw‘ﬁéﬁ g{éaéa!;e%ﬁéjst;télﬁsgfaﬁ&dpo%:‘)lg inth &enﬁﬁird'aﬁ&%lasruggcntlcal

castor oil), nodi fication products of these above-nention

al cohol s \Nﬂt"ﬁ S%f’r ﬁ?ﬁi@“ﬁnﬁ@n?@ gso be addpd i the respier as a sall andpan thep whsgrinto the
those Wi t hig@id mé/&%kéént%l 19fatd Mt drllict RErehARE Bomitidnt ABsdP0 tO 4, 000

g/ nol . Pol yet her polyols which are built up fromrecurring ethyl ene

oxi de and propyl ene oxide units are preferred, preferably with a

cont eng OfPauftircﬁ’lHPl);3 PrefePred Qé)ac/?opj ar9rt9&)’1|e§d?@r Q?Heq Efaﬂlknalnt:l Sloopol%ﬁétérc P(l)l%tile)f carbonate
preferably with a content of from 50 to % of propyl ene oxid

uni ts. Th&skok&an bericeaierbih CBIv6H Janky i§ belgs a@ﬁislémfor He st tymﬁeﬁoéoe@po ed via the

al ternati REhcRF j a@lte@q}ﬂteﬁlgpwo}fﬁ?ﬁﬁfa@s aﬁ&/pxyéo%ﬂﬁ'% QXfall 127 urQﬁéaQYIJcl?l%n depending
oxi de. Suitable polyether po il romrecurring propyle 5

oxi de andr® rthee?rﬁ‘gﬂdéwélt 8% @edmﬁf epsragipp Fof éarfetéxmsiathetcn@tem fispiseax{de)in the
Accl ai n(r )react'ﬁfnc ikl oiBﬁﬁéC&He(irt)arék Badifid Inlbo{ re):aee@al}ﬁf L S\Qee %@Y&%SIE) WO-A

PET(ré%and ﬁ% et her pol yol s of Mat er i al Sci ence
Qi%/ 10§2; BWZIIH%‘BMMH{? semj-aghpropedureahgre )hemmdyews lzzmpd only

ACC' ai m(r )afté: Oﬂhé.(célnd 49QREL rea@ﬁcﬁplaﬁf! ln 'RQ' ml.fbgp roc@ﬂlﬂ'@tv(fﬁe)re BQ éﬁfQ&ucg-%lgmoved
10 Arcol (r) Polyol 1030, Arcol (r) &%HW ., Baycol

Bayfil | (ryowwsmwml%g? refery tq@aml rﬁlyulqramhe m@ﬂr%m@@fahgem@@)ﬂ is to

Further sy taajlﬁgté‘d E&ﬂ%ﬂ%ﬁﬁ&é\xf %Qnﬂ&hg@%ct%eof tﬁ@"oar@&?ﬁ%kl@e th@%poxxde reacts
Pluriol (r) br ands of suji tab hono- pol ypr opyl ene oxi d
suﬁ' ciently rapidly. It is possible to feed in the carbon dioxide continuously or dlscontmuously This

35  depends on whether the epoxide is consumed rapidly enough and whether the product is optionally

to contain CO,-free polyether blocks. The amount of carbon dioxide (stated as the pressure) can



10The:H functional starter substances in general have a functionality
(1.e. nunmb¥O 2F11H1AB3ns per nol ecul e which are active for REEEP2011/054510
pol ynmeri zation) of from1l1l to 8, preferaply of 2 or 3. The

H functional starter substances are enployed either individually or

as a mxture of at |least two H-functional starter substances.

15Preferre

goner al  § o Sl ABlng S idion i US'LARRES K EosLREIARANGD el g v fower
20, preferQa:bd) lpaveronsian theith eresfuroduring the agditiorExfahgd posidef aI cohol s 20
according to fornmula (1V) are ethylene glycol, 1, 4-butanediol,

1, 6- hexanedi ol , 1, 8-octanediol, 1,10- decanedi ol and

1, 12- dodecAfigthenpossibigrenthedimgntah dlrer sticredHtahk) fre ttheorpadlymerigatien (steply} isatheregerized
are_Neapent Yilo o/ Alore HIAATRORYQhB!BRBNRs B YRR eon@ﬁ@‘%ﬁ%nmé feh&br during

reaction products o S acc ing to fornu

s- capr ol achoreactioa, gher¢ ﬁﬁ@ﬂdlblﬂe A1 orpleyed aoﬁ tftenn%tsainbblgtmﬁmmwﬁ can be fed
e-caprol a f I

Ceact] on nr o ey s SapleURERE B SR, @ el iAol b GRBRIERN AR ARkbon
H-f unct i origksebatdlre wart @fubﬁstew’c@ESThmmhntaﬂf &- ﬁlmtmhérsmplecompefl@ﬁ abiop are metered
enpl oyed acfihy infll G nxdc@d?ed@#ngq% refllif AP HlRRBIOLY Gt 26 AhiRdient mol%,
oil, sorbitol and polyether rom recurring

pol yaI Wy | aneticybarly eraferably 701thé95 Ielqwmmtumﬁél(irsmh tcage bastssemedetabangount of H-
parti cul ar#uXctBﬁzﬁfs%?l@lbkéﬁlﬁﬂﬁdss)fcom?l{t{?)u§ 9&&%%%taﬁ@9%%?§ El%gésgbol-ﬂ)a@ver it is not
group consistin et hyl ene propylene

1, 3-pr oparr@dftssﬁry t01ad3ﬂmtaatnremlpomon& Tvpan plge already 'eﬁ mltlmll)smb@wcem@mmtely into the
2- nethylpr v%<%aﬂh9§ ﬁ@ﬁﬁa%h glycol, 1,6-hexanediol, 1,8-
octanediol, I et ene g yco I propyl ene gl ycol, glycerol,
trinethylolpropane di- and trifunctional polyether pol yol s, wherein
the polsyetfRr,Rokye kﬁzﬁst}g&lh&t miiRurk e gﬁnb@ (ﬁlrfher? rcofsrglf,’mé_tl' zte&!’ R %ﬂ’de and carbon
starter substance an ene oxide or a di- or H f unct 1 onal
starter sulietidmiaéhe sprr t;nl@ r'?ét abspi ig ancllipd reagion g Mtaifer (bli@i: dféctorméocp reactor).

pol yet her polyols preferably have a nol ecul ar weight M1 in the range

of from - 18 - 62 to 4,500 g/nmol and a functionality of from2 to 3,
and in parItl ﬁlmﬂawrofa tyhs|reaster.dhe agivaert calglyst sndstaeerrang e cppxide apthcghon ¢oxide are
3, 000 gof lt'lﬁ{ﬂlg% t%@éh‘ gt)ﬁbé)fl“hé QIR t?atlgé)of?the Eh&ioR E)%%Fsaﬁah%c&ﬁmg to the
t he pol yet onat s 1s carried out by catalytic addition

of car¥on deslreuh w)cirm» larpdpraﬁer@cl emRkodimendecgrbon diosidetis patetdddnaeredn dp supereritical
substance ornl, NhhiE 1§ QR eﬁ%algf n{)%l.h@ férﬂl\/?fm)f'dgpto reftidr %%Bl@ B&letterl lﬁlSClblllty of the
under st ood as meani ng 't he nu H atons per nolecule of th

starter cmpmemtwdcwtwe@m&etrillmgf%?metnﬁearalIR&WW der beiter m@%atraqugt@f the
for use incihg, %wsolsmeag mtma&téﬁ f&paealngss bﬂ@ﬂr%lﬂ%krdt&h{?i‘k' B Qi'rrﬁ‘:aH or
fromthe prior (see e.q. US-A 3 829 505,

3 941 849 lamr-hgg ﬂccsar@glselgzmts wmvb s&wlfanﬁspsilx t;bm chn &ck iissdien bletjposmble in
€.g. IR U%%r?tu ¢ {8 g@rm%eﬁun%ggmgﬁc%v o&fditfond dith %%gd th%l%uéh mng reMBVal of
97/ 40086 98/ 16310 and WD 00/ 47649, have a very high activity in

t he honode@herlzatlon of epoxi des and render possible the

preparation of polyether polyols at very |ow catalyst concentrations

(25 ppmor less), so that in general it is no | onger necessar

separate Evn dsfop reastorscesn &b yiaad Tpr therprepasationieif selueihes cardarate potynls. ﬁi‘@ﬁ linglude, in
active DNE%EQ’F@L%&BI% FRIE hieRBCE ﬂeﬁhtcﬁ?vﬁhzwcl%gof sibtinBes, Lildh %gq‘blt éxﬁﬁ'l feOa jet
a doubl e tal cyani de conpound (e.g. zin¢ héxacyanocobaltate(l )f

and ardVor daen agernphiek cagalsq lgasrmra(eé cgntinueysiy. But kpap o tubg reggforso eeuSﬁ ofa loop
pol yether maidd ;oMM GiR0GaREARULAL MZRE N 6 rGRRTNEE, LNAR (R0Goxide
g/mol, are a typical exanP he DMC catal ysts accord |ng to the

i nvent i on caneentsgionishedd by loa. by erderdarealipheqmlatheqnvyrsion a tHee 'ivelt tuby'djs often
an aqueouqnﬁgkggbgm“@&na metal salt is reacted with the aqueous

solution of a netal cyanide salt in the presence of one or nore

35  The polyether carbonate polyols obtained according to the invention have a functionality of at least

1, preferably of from 1 to 8, particularly preferably from 1 to 6 and very particularly preferably from



and wherein in the first step or inmediately after the precipitation

of the douWwlOe20delE?332yani de conpound (second step), one orPGYER2011/054510
organi c conplexing ligands, preferably j,n excess (based on the double
nmetal cyani de conpound), and optionally further conplexing conponents
are added. - 19 - The double netal cyani de conpounds contained in

the DMC C% %lély Sﬁhg n‘ﬁ)(l\’ %%fh&%&t 9 lpl“etﬂe? Hl}‘l){&j’lﬁ?l Sbhod rgﬁré glqu F%ﬁ}grgfr‘preferablly d‘SOO to

products wat er -'s f15"and Wat e

salts. Forl0dR8gmad, an aqueous solution of zinc chloride (preferably

i n excess, based on the netal cyanide 5 salt, such as, for exanple,

pot assi um hexacyanocobal tate) and pot assi um hexacyanocobaltate is

m xed and Ghnpellhelkybnhaxides(tgyipg @) 24 carbaraterimran hobmplpydfferthbprgcdsnaccording to

EXCESS 4 ba(ﬁefe%vgﬂa)%l e Qﬁﬁgﬁé’ ?ﬂg&olpd%ln\t%ﬁi e)24 c%rbron%%n%d%g df]pI' gxe{h&ge, one or more

suspensi on salts ch are suitab
pr epar at i campdundhehatoubfbw thegrmbp cyaistingolcashyens et le pprefidengivixide.] Dhatere oxide,

cati one. zeosyoRpEbRag Dby 4 Mol LD iottchs SREEIrSk T SR, T Rhtene
pr ef er abl yoxMeJ g-netiyk-1,2fwpne oRigR+3-rethXl- hE-duigne oxide, nipheger(e oxde, 2,3-1‘1exene oxide,
different), z?‘ﬁ‘é oxfat e&%@fle 2 nt%Er Omdgggsn“r‘é?h il %”Be&ﬁﬁ RSty é-céfthyl-l,z_butene

hal i des (i) uor i
sul f atlé, mrdgohérﬁletﬁnec%mtleoctemhlcwgaar}ua@eenel@@byéﬁmeee okislot hiuodegengaaxéde, 1-

car boxyl at g .d g%(?-l ?%Eeza&gngwlﬁ% G;%Q n oklgr 1 Huft d?éne ?‘Eh&a{i , 15%3{699 nﬁﬁ)gomde

or oxal ate an , oxl oxyl at e, cyanate
t hi ocyanatex¢lopasitenyg anidee cyql@mqmpc;w@nay@ol@ptem pmé@ ecyclopctensi exid, styreneapxide,

lts h 2 . .
romt ho. iy EREORe. bR bau Mool Mitebeliiftd rlliR0ANG. Mo Mg GRS GRdes,
(i.e. diffeppxidizdd dtyowrrdds, $héhe rstirs yofagponidizeh fetyosdds, fepighiorahedriyy @lysidet and
hal i del% ('deﬂ%atlfvt:s!“'gf | idof %8{' ﬁefor Q&%ﬁ%lgemet’h@dgg ¥l !:Wgr Qfﬁkpgl 01d I ether 2-

sul fate, carbonate yanat e, i ocyan | sot
car boxy| atethyltexdl alyeidgnether talllalt alycndyi sther, i glyoidyt muthacatiate, e W&béﬂ@tlonﬁl

oxal ate arhanylo silahed S Iudnf %s= hali dgy nﬂ:}féjr OxL ??clcg@é%gl%ﬁ/l rﬁﬁ%oxysﬂane 3-

cyanat e, oC anat é | socyanat e, | SOt I oCyanat e rate, -
glymdyloxypropyltnethoxy51lane 3- glycldyloxypropyltnpropoxysnlane 3-

glycidyloxypropylmethyldimethoxysilane,  3-glycidyloxypropylethyldiethoxysilane  and  3-
20  glycidyloxypropyltriisopropoxysilane. Preferably, ethylene oxide and/or propylene oxide, in

particular propylene oxide, are employed as alkylene oxides.

Compounds with H atoms which are active for the alkoxylation can be employed as a suitable H-
functional starter substance. Groups which have active H atoms and are active for the alkoxylation
25  are, for example, -OH, -NH; (primary amines), -NH- (secondary amines), -SH, and -CO;H, and -OH
and -NH, are preferred and -OH is particularly preferred. The H-functional starter substance
employed is, for example, one or more compounds chosen from the group consisting of
monofunctional alcohols, polyfunctional alcohols, polyfunctional amines, polyfunctional thiols,
amino alcohols thioalcohols, hydroxy esters, polyether polyols, polyester polyols, polyester ether
30  polyols, polyether carbonate polyols, polycarbonate polyols, polyethyleneimines, polyether-amines
(e.g. so-called Jeffamine® from Huntsman, such as e.g. D-230, D-400, D-2000, T-403, T-3000, T-
5000 or corresponding products of BASF, such as e.g. Polyetheramin D230, D400, D200, T403,
T5000), polytetrahydrofurans (e.g. PolyTHF® of BASF, such as e.g. PolyTHF® 250, 6508, 1000,
10008, 1400, 1800, 2000), polytetrahydrofuranamines (BASF product Polytetrahydrofuranamin
35 1700), polyether thiols, polyacrylate polyols, castor oil, the mono- or diglyceride of ricinoleic acid,

monoglycerides of fatty acids, chemically modified mono-, di and/or triglycerides of fatty acids, and



or suitable netal salts have the general formula (XI1) MX), (XI1)
S5wherei n WiOs208ha8B832from t he netal cations Me, V4+ and WPCTXERIMH 1864510
or nore (i.e. different) anions, prefer§bl y an ani on chosen fromthe
group of halides (i.e. fluoride, chlori brom de, iodide),

hydroxi de, sulfate, carbonate, cyanate, thiocyanate, isocyanate,

i sot hi Ocy@ 24-alkf1%t§p59ﬂ %Ee?s wﬁ}%ﬁkcﬁ{tﬁu Qﬁ]gve%g% ﬁ?fegs?] éxloﬁ%sspcﬁ% ino?gaﬁle By way

sul fate, car oxal ate and

car boxy| ataf exayrindbeCi-Chiatioy fttataeld qsgvcwladac@ltam smamrmwa&mte’l OH groups per
nitrate, t abl t I 3 I -

MX), (X' ﬁ?dﬁgr %an%wtréﬂl ogll(]al}r?&f ér]ug}r{ne‘ltsh]}?;“ﬁ:’rrfag]t(8 Q aggctel gq?mbb%@( Mg)g\@? types
20X ar e or{Hobym firoshgniicas GeibHp.eSantnjolfminen $CogisePertshlayd Gmbdhifofo. KG) and

chosensfr ides (i.e. fluoride, chloride, brom de,
%%gélhﬁmgx&e&b' QJ%C 8g).

i odi de) r oxi ate, carbonate, cyanate, thiocyanate,
| socyanat e, isothiocyanate, carboxylate, oxalate and nitrate; t is 3

T X = suljialy nclq’ ﬁp%ﬂérec&ﬁ og?ﬁﬁl hﬁh anf e emplbyédsar@ Aléohgﬁs altﬂﬂmleé dfiols and

hydr oxi de, carboxyl ate, cya I ocyanat e, iSocyanat
i sot hi ocy&n@pwlwc@squﬁmetlona@mbblesvh@h canbe wsd erewecthanobathawl arpropanol, 2-

zi nc chl ot d8n01Z 1 BGtatt OMbEEno1 ZbR GRS §Butedh ! %?I:saﬁﬁ)‘;rﬁ-@k 2%]‘1%@1 _3-buten-2-ol, 2-

acetyl acetonate, zinc benzoat’ e, zZlnc hNitrate
i ron( 11P) meshi-adutynronl( propargsh Rlsphake- methpld-popanok Hft@t buuexy 2-pivartol, 14pentanol,

chlori de, P{ahé;l(b ntE&Hlo?Mé&%leaﬂé eﬁl'éﬁ's(-ﬂelz)moffhl LhdlS1 aﬂ% h6K8ledthdol, 1-
f fhiig, Depfnci

nitrate. xture various netal salts can a
Vet al cyamcf@eols %qoéanmhl Ehctarod  dusictaad)l epheanl, t%ydmxelpahearh ohhxﬂrowh@henyl 4-

doubl e matl@!iro 'eﬁlﬁ Coﬁm%ﬁg?yr%lﬁ er %m MroQ 1dr119e ag r@!gp{n‘?c[uﬁg“” 2 Ppossible

(Xrv) -21°- erein Mis omo nmor e net a ons
t he group mABINGioNplg agneFeqre: butyRayineg | tert- b@ﬂiy(almn)e Bofidmipe, Brylamine, aniline,

\C/ES/; Iy}, W& L‘lﬂn} lelLilnle) ’plplerruil}lé lI)‘lOl‘pf‘l\gl(l’ll‘bl MonBfhdtlohdl: B Whieh éé()l M) u?eradare
) referab
P ethanethlol 1-propanethtiol, 2-propanethiol, 1-butanethiol, 3-methyl-1-butanethiol, 2-butene-1-thiol,

thiophenol. Monofunctional carboxylic acids which may be mentioned are: formic acid, acetic acid,
propionic acid, butyric acid, fatty acids, such as stearic acid, palmitic acid, oleic acid, linoleic acid,
linolenic acid, benzoic acid, acrylic acid.

20
Polyfunctional alcohols which are suitable as H-functional starter substances are, for example,
difunctional alcohols (such as, for example, ethylene glycol, diethylene glycol, propylene glycol,
dipropylene glycol, 1,3-propanediol, I,4-butanediol, 1,4-butenediol, 1,4-butynediol, neopentyl
glycol, 1,5-pentanediol, methylpentanediols (such as, for example, 3-methyl-1,5-pentanediol), 1,6-

25  hexanediol, 1,8-octanediol, 1,10-decanediol, 1,12-dodecanediol, bis-(hydroxymethyl)-cyclohexanes
(such as, for example, 1,4-bis-(hydroxymethyl)cyclohexane), triethylene glycol, tetraethylene
glycol, polyethylene glycols, dipropylene glycol, tripropylene glycol, polypropylene glycols,
dibutylene glycol and polybutylene glycols); trifunctional alcohols (such as, for example,
trimethylolpropane, glycerol, trishydroxyethyl isocyanurate, castor oil); tetrafunctional alcohols

30 (such as, for example, pentaerythritol); polyalcohols (such as, for example, sorbitol, hexitol, sucrose,
starch, starch hydrolysates, cellulose, cellulose hydrolysates, hydroxy-functionalized fats and oils, in
particular castor oil), and all modification products of these above-mentioned alcohols with various

amounts of e-caprolactone.

35  The polyether polyols in particular behave in an advantageous manner in the activation. The H-

functional starter substances can also be chosen from the substance class of polyether polyols, in
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66). Zi nc hexacyanocobal t at eé s particul prefer y use

The or ganicgamplegsheBipmegicl PHanBlyrield REE brands ?@Ml’éﬁ%r ation of the DMC

catal ygts are disclosed, for 5 exanple, in US 5 158 922 (see in
particul ar colum 6, lines 9 to 65), US 3 404 109, US 3 829 505, US 3
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2- et hyl yn-2-ol), dunds whi ch’contai n both I phatic or
cycl oal i prewepk Iéth@é#ne@lpbdﬁsblaﬂudrawmﬁ@tu WGWW@%ﬂet}g’ﬂm plyeqlsdiptoprdsgne glycol
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nono-tert-but yl éne gl ycol nononethyl ether and 3-
met hy1- 3- ﬁé?'ﬁ%ﬂtrﬁéﬁlfi@b@th}#r padyakaaie emeleynd)as sierideoholgamaencn pelyester eth#n@iyols

preferred gi& &h ‘Hﬁ&ﬂsé sreg}g‘ag EGrtd? . uﬂgﬁﬁ&s @&M%ﬁtl‘af] oF #e (9% carbonate polyols,
consi sting of dinethoxyethane, tert-butanol - 5

2- et hyl - 3roohigined Peferakly.nyalysiher gplyels witkoMa ¢ éﬁQ 100%»5% gl@plha,rp eama:yed for the

3- net hy 1- 3; 0% GHANGHTRL MaQler-oRQ pOREIsOr more conpl exi ng conponent (s)
fromthe conmpound cl asses of polyethers pol yesters, polycarbonates,

pol yaBRyl ene gl ycol sorbitan esters, polyal kyl ene glycol glycidyl

ethers, PRKREHN IR cal® AlrhERREY b@%ﬂ@yé&%% 'fdﬁ'ch&aﬁ&élﬂ-} sutﬂ%&’e@cﬁydahf&ular
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wy
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acryl at es thasethirieyaleckisr waightYlainebe rapéq 9 ShhatHppp g@tqhmreferably 500 102,500,

which are prepared, for example, by reaction of phosgene, dimethy! carbonate, diethyl carbonate or
diphenyl carbonate and difunctional alcohols or polyester polyols or polyether polyols. Examples of

35  polycarbonates are to be found e.g. in EP-A 1359177. For example, the Desmophen® C types of



25 polyvinyl ethyl ether, polyvinyl acetate, polyvinyl alcohol,

pol y- N- vi nWM(h3Mddl7i#8ne, pol y(Nvi nyl pyrrol i done-co-acryl i cPEEEFR)11/054510
pol yvi nyl nethyl ketone, poly(4- V|nylphﬁmol) poly(acrylic

aci dco-styrene), oxazoline polynmners, yal kyl enei m nes, naleic acid

and mal ei ¢ anhydri de copol yners, hydroxyethylcellulose and

pol yacet al r

ot ors o SaryVaRHp kR, SR pAGRRITIET L0F IR, E20R con be ued
am des theﬁeowabgmHQﬁﬁéxtrlns, phosphorus 30conpounds, 4-unsatur at ed
carboxylic acid esters or ionic surface- or interface-active

conpounds are optionally enployed in the preparation of the DMC
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in thecpr
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suspensi on whi ch contains the double nmetal cyani de conpound (e.g.
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formed in the first step is then optionally treated with a

further conplexing conponent. In this context, the coaneX|ng

conmponent is preferably enployed jAa. @H lire with water and orgagixg
conplexing ligand. A preferred nethod or carrying out the first step
(i.e. the preparation of the suspension) is carried out enploying a
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substance and propylene oxide or a di- or tri-H-functional starter subsfance, propylene oxide and

35  ethylene oxide. The polyether polyols preferably have a molecular weight Mn in the range of from



¢ 24 - washing operations, e.g. a mxture or solution of unsaturated

al cohol , oWORMHMIT33Zonpl exi ng | i gand and further conpl exigI/EP2011/054510
conponents (preferably in the range of_ jRketween 0.5 and 5 wt.% based

on the total anpbunt of the washing solution of step (iii-2)),

enpl oyed as the washing solution, and the solid ... washed with this
once or s lznd | t MO
onCe O SRR Ak LR ol RS AN oB AR 210 LHGSP e (AR R M
dried, optragaaf frym#Lted, Oﬁhgfmekanzfatﬂl@nonaéw(tféwp?e?riaﬁures of in general

20 - 100 C and under pressures of fromin general 0.1 nbar to nornal
pressure (1013 nbar). 10A preferred nethod for isolating the DMC

cat al yst s Theaovndiatign ©b thehmolyethge parbematef podyelst i sasigd pohky omalipje addition of carbon
filtratio r i.S

PN sl s e e T e i e R g St R
process ac oiuadtiegalt gs wuhderitepdeas mganing the ralmt@woédﬁta@ms fostr Wethod%ﬁltesﬁtaﬂer
and can bg.’ ﬂp&&g%ﬁﬁg] A 10Uk RIe QR8I Bionl N Particular by reaction with
di- 15 an /0 pol yi socyanates, to give pol yurethanes, in particular

fl exi bl e pol yurethane foanms. For pol yurethane uses, poI yet her

car bonat e r
Sl o hag TACXehGs M Gl e ‘9’3’?%%2‘5?@&5‘°‘§??ﬁ9?‘2&2d?§*“°§% E%%yﬁz f?g:;{%gi;z‘

pol y_etlﬁer aglalstsonat @SPob ot 4 0B HAnhIBER 5% {hé Jpolcethsanlcd
the i ”Ve”tdaﬂﬁsﬁaxﬂmw Fefh%Ed?ffBEc?e? n%?@ﬁ 3 Hl7ou§ S E§%B?@§ﬁ%ﬁ°% g8NhoARP_A 761

cleanlng agernt ornu ations s fue itives, |on|c
and noni or70§, 200 sUT4WE6.aQ | 98/Lﬂ§ﬂ‘i305@ldt§’0 &06‘8@%95 hemer alys highr activity in the

paper maki
known to t 319 ol rgéé#asﬁn P{ Q%QQH e@g%e§9§ﬁﬁﬁe' the gpeéggé\: (%]; 612;%%&“8? p(‘)l?ols at very
parti cul arlow|C@hldst@pnq99@atlmh@5pmmtl¢ﬁe)s sccﬂaﬁtbmaneéalptdﬁ9@I®g@rdle£9ésaas@deparate
must Cl?”pl&ffﬁﬁ’b LRaIGE HoR fhe T ?"rlgﬁéda;f}&ﬁxcp FTRP fighfy SStive TR c%aiysifs%scﬁmm@ A 700

nol ecul ar wei ght, " vi scosi t y |sper5|ty, functionaliity and
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Tetrahydrofuran as the eluting agent”. Polystyrene sanples of known
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pol yol ]. K&} vdesin rig heseemrduﬁ@p dhe selidalis separatednpff ofpe dnowmdeghpiapes pch as
the S%Stanceceﬁtm%mo& .@L)mﬂhe slsperRIBR B REd frew)l ve to t he

subst ance anount of coba t enployed, originati ng rom-t DMC
cat al yst, (iiB vdiesain.ihappeenriate, inna yirdgsiep @Gr-‘i?%t”htﬁ hasp besp l?ﬂa@ {&t waghgdswith an
used for cal %HL@%EJ& @gluhgﬁe oP %95(31'@2919@ c@rFTBE&HBg %ar&‘ioé%aé tbyofekﬁraﬁtﬂgn&df §uBBquent
t he DMC cat al yst his was determ ned by neans of x-ray fluorescence
anal ysi s. On retewed b;g@pgn byl Altratigp fceriiggatignhl yst enpl oyed (prepar ed
according I 0 C O Ay vt st angs @gpttﬂntd d
of cobalt E)‘? \g%g%mr%ﬁ*reo@om o%@dc(ﬁ]?@ﬁ?ﬁ%%e o ?lﬂ‘éolrzit%?atled i ﬁ th riec &t
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11-1- NMR ( Bruker MHz; pul se program zg30, waiting tine
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the double metal cyamde compound) an optionally further complexmg components are added.
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30resonance at 1.6 to 1.52 ppm The nolar content of the carbonate

i ncor por atwWe 20414 1B3pol ynmer in the reaction m xture i s calRCI/AP2a11/054510
according to formula (XI) as follows, the follow ng abbreviations

bei ng used: A(4.5) = area of the resonance at 4.5 ppmfor cyclic
carbonate (corresponds to an H atomnm 35A(5 1-4.8) = area of the

resonance ﬁ‘lte dtri’ b:}e nAﬁthl &Q%%ggmpﬁﬁé&éﬁkmglgeac lﬁ P%atg Lt¥ %coﬂﬂ% tg p'negl'l\%gt(?on are

for cyclic car onha esona

ppm f or f rteereaqiinn paduasioP@tek{sdluble ine@) salts amcbsaatufsotuhb nreded oyeanitte ealtst

1.2-1.0 ppmfor polyether polyol A(1l.6-1.52) = area of the resonance

at 1.6 to 1.52 ppmfor 1,8-octanediol (starter) 5Taking into account

t he rel at iFpeexantplnan tquesys sblgopal ajmpashlobide (heeferalely brosxatse, Hasdd angbe metal cyanide

gg‘gg?g?f_‘g cauﬁ}k Q? (1319 (fé Ipg%ﬁﬁ'%‘(th%&,}“%'\%%?gﬂé?eﬁﬁhé%ds%@ J{Eg% %%lecgbaltate is
100 A(S. 1411]1;{@1) and A(llzleﬂl?x}‘eﬂ‘@n%f{gl?mﬂx br . 2rrbuBhol+(Bef@Bbly My txd@ss].BB9d on zinc
(XV1) i ﬁﬁ%ﬁ%ﬂﬁ%bcﬁﬂfta&ﬁ?&%ﬂdd@bFbt}{‘é uI{e:en? %Fbgnjn yfrer - bonded carbonat e

(LC) eaction’m xture was ca according to fornula
(XVI1) [A(5.1- 4.8) _A(4.5)]* 102 LC -*100% (XVIl1)  15the val ue for

E (" denomyaaliQhies Whichfk QbR rGHhAhrERrAGE OF AL BT R I dotS¥bhidad prebrably

[ A(5. 104, dpveshdodipiat fooRula(d) 5) * 102+A( 2. 4) *58+0. 33*A( 1. 2- 1. 0) *58+0. 25*
A(1.6-1.52)*146 (XVII11) The factor 102 results fromthe sumof the
nol ecul ar wei ghts of CO2 (nol ecul ar weight 44 g/nol) 20 and that of
propyl ene oxide (nol ecul ar wei ght Mi&)g/ nol ), the factor 58 resul t&)
fromthe nol ecul ar wei ght of propyl ene oxide and the factor 146
results fromthe nol ecul ar weight of the starter enployed,

1, 8- oct anediesin

15 M is chosen from the metal cations Zn**, Fe**, Ni**, Mn**, Co™, Sr**, Sn**, Pb*" and Cu™, preferably
M is Zn**, Fe**, Co** or Ni”,
X are one or more (i.e. different) anions, preferably an anion chosen from the group of halides (i.e.
flucride, chloride, bromide, iodide), hydroxide, sulfate, carbonate, cyanate, thiocyanate, isocyanate,
isothiocyanate, carboxylate, oxalate and nitrate;

20  nis 1if X = sulfate, carbonate or oxalate and
n is 2 if X = halide, hydroxide, carboxylate, cyanate, thiocyanate, isocyanate, isothiocyanate or

nitrate,

or suitable metal salts have the general formula (XI)
25
M(X)s (XI)

wherein
M is chosen from the metal cations Fe**, A", Co™ and Cr*,

30 X are one or more (i.e. different) anions, preferably an anion chosen from the group of halides (i.e.
fluoride, chloride, bromide, iodide), hydroxide, sulfate, carbonate, cyanate, thiocyanate, isocyanate,
isothiocyanate, carboxylate, oxalate and nitrate;
ris 2 if X = sulfate, carbonate or oxalate and
r is 1 if X = halide, hydroxide, carboxylate, cyanate, thiocyanate, isocyanate, isothiocyanate or

35  nitrate,



The wei ght content (in w.% of cyclic carbonate (CC) in the
reaction mvx2M&1WeS2cal cul ated 25according to fornul a ( XIPGT/EE2011/054510
A(4.5)* 102 *100% XI X) the value for N-geing calculated according to
formula (XI). 30ln order to calculate fromthe val ues of the
conposition of the reaction mxture the conposition based on the

ol yTer C PSRRI RIS kbRl HERPARO Yol . whi ch was bul |1 up
fromthe starter and propy oxl de during the activation steps

whi ch t ook place under CO2-free conditions, and pol yet her carbonate
polyol, built up fromthe starter, opyI ene oxi de and carbon di %ge
during the activation steps which toe) pl ace in the presence of

and during the copol ynerization), the non- - 27 - polyner

consti tuenys, of the reaction mxture (i.e. cyclic propylene carbonate
and any unreacted propyl ene oxi de pr esent) were elimnated by

cal cul ati d¥is th@ﬂ\ﬁ)@ﬂgtht meteheations Mé" t\WearsiaWbonat e recurring units in

t he pol yet t t

carbon o oxS" §Pﬁ§%£@ oA P SRUTHEL 58 ol R e TR e
in the pol%trﬁﬁeﬁ loagdy breatide, frdidgh Ihydrsxide, stlfate, carboptd, aysortp.dhintysdate, iswganate,
the foll 0%6&90&?&%@3’%&%@% Efé?elt@a&h)mt% .standardi zed to the content of

t he pol yet her rbonat e ecul e which was forned during the
copol yﬁerlszﬂ ifon= aiitate, mgcrnete@pmadﬁmmte the activation steps in the
presence Qqf i e a

nmol ecul e \c/%,hl ghq:% r)gs url‘?aths1L hﬁlg%&?}ﬁe%lt)%&laxeh% glgigyglgag%g liSngand &c')%gnajaﬁate .
reacti on dftreihe starter with epoxi de which was added under COR-free
conditions was not taken into account 10Ohere). . Preparation of a

pol yet her carbonate polyol in the absence of additives. (Conparison
exanpl e 1)or suithbigynegat salis ihave tinagnerak farmyde O{IP? epared i n accordance with
Exanplig 6 of WO-A 01/80994) and 51 g of dried 1,8-octanediol

(starter) were initially introduced into a 1 1 pressure reactor with

a gas 15 netering device. The red#®r was heated up to 130 C andXID
rendered inert by repeated charging with nitrogen to approx. 5 bar

and subsequent |l etting down to approx. 1 bar. This operation was
carried outhe®in i mes. 25 g of propyl ene oxide (PO were netered into

t he react%I@Jhogegqgmﬂgmuﬁl&hgnsa@ge&goew@f Cx2, that is to say under
zero bar of . The start-up of the reaction manifested itself by a
t enperit ur>éarp@ar< oy mh@t(l & gifterent)pnipng \preferghly gn promehosen fren the grope of halides (i.c.
starting Fffu%ﬁéé*%ﬂm(l@eo%%de aodpﬁf )hydrggdé %El?dté’ %Bﬂb%tell’yanﬁtettﬁfoq;ahﬁe IEJC§§nate
drop in pressure, activation

met er ed msqtla?ﬁyma;e Fﬁg@t)’tﬁaﬁtp tg3nd nitgatey result of V\:hl ch |n each case

a tenper attltrsrga,f&eagg,l@{gdcaaoo%tggr6ﬁ1agg£lgsure in turn occurred. After the
react or had been char bar of CO2 [pressure 1], 50 g of PO
wer e net ertdd 6 i X ap'?ﬂétgy l‘[YéEPtildgafﬁr'@fﬁYh]e cypsatg, fhiogyangteojsoqyanain isethiocyanate or
t enpenat urg.jacak occurred after a waiting tinme of 33 mnutes [tine

1]. Fromthis point in time of the tenperature peak, the overall 25
pressure in the reactor tended to decrease. The pressure [pressure 2]

inther e%{%ﬂﬁleé’\ﬁp stifafld! AdtAckaRUGR ztnh:aéhl(;rm@ BhEBrMide, Wi I&Fi@é zﬁt@%&@t@t zinc
at the above-nentioned pressure 1 by regul ar neteri ngal n of

Af ter the 28%tYlpsetanpten zing dberzgrten zipF déteate, tirpa(IDesdfatsi fgn( cbﬁwlé%equs&tl)d@londe
(435 g) wagn@H l(ﬁ%%é!ﬂ”?élﬁéﬂﬂf:' &Bﬁt(tlﬁ]ﬁlJc?aﬁﬂr%feoﬁlc!éi(Il?mérﬂfé ané—m@kel(ll) mtrate
g/mn, while't tenperature was |owered C [tenperature 1

st eps 38f M!@UpeérofrarwesWﬂtﬁabscanmheheﬁmelowdu t| on of PO had ended
stirring was 30continued (1,500 rpm for a further 60 m nutes at 105

C under the above-nentioned pressure 1. The p ¥et her carbonate

pol yol pr &fdledanide sahis syhighyre %"tehlsfqrrtwrswé@low theeloplle Mt Aygnide compounds

properti eSyefGaR hm%a?%é}%ﬁgm[m oéy based on the part of the polyner
formed under % Select|V|ty stated as the ratio of

35 (Y)a M(CN)s (A)e (XIV)



The pol yet her carbonate polyol prepared in this way is distinguished

by the folWoWMd1pt¥gerties: COR incorporated [wt. %, basdRCTHEPRHA/054510
part of the polyner formed under CO2: 2(.4 wt.% 10Selectivity stated
as the ratio of cyclic carbonate (undesirable by-product) to

pol yet her carbonate pol yol renmai ned unchanged at 0.21 (i.e. as in
Conpari son,, le 1). 014 nunber of the pol yether carbonate polyol

was 69.1 ny/g; Polydispersity was poorer (1.65 instead of 1.45).

15Pr epar atoi chsen fpyon peg hemorsamgianeatienpof frolgréup dohdsting ed disdB, 6¢(11F), Co(ID),

DMC cat al J PNV BN j

metal sl 10 PosiaP SFOBPRANE AP Rty KB 1900, SBLD SEVLY. Bgerably
cat al yst (Mriepas edmpry myeloatensoé the grbupEscasipting & G IDWOAITY He@D9BAI]), Cr(Ill),
wher e @pprlﬂgfiagag“ additive A (in the nature and anmount stated in
Table 1) [a cfitlve ddition Al], where appropriate a netal salt B (in

t he nat ur & krsHossmifamtons pamens nistel Tationeof the gnyen ednsistirigtof alfali meeh(i.e 20", Bl K,
and 519 Gl AlriSfkaindbaff MAPHL Do { #21 bFJsei) ni L ally [ ntr oduced
into a1 | pressure reactor Wth a gas netering device. The reactor

was heat edd igpchosen]1 3om @neyetl myoesh erdensdoti the group ponsespiea o Hallea figi Agonidiet phloride,
nitrogen t DD QX4 2D : S | t: 0

bar . i s g P ARGAR S RHEBHIRR bt Mo GMN, SocPBBle Tegihocyanate
pr opy18ne casbpidate,paye pxplate perigptednd nto the reactor at 130 C and in

t he absencge ; ! r .
appropri atq'1 ébtg é\deg%émg}%gsit’ EN:h ?/rgﬁ]%hesv\g%ue? ??gfbg dcg%[pﬁ%rsg{ %gﬁ)gh agéﬁpﬁ{eﬁéﬁyﬁnﬁle salt
the 25 g o#s gestioaeitialityy e isaparierablpni, D3]or 4Thés nsefanably dpS of 6tcrpeeferably hasthe value
mani festeqy itself by a tenperature peak ("hot spot"”) and by a drop in
pressure to values close to the starting pressure (approx. 1 bar)
[activation 1]. After the first drop in pressure, 20 g of PO

[activati i nt alne NWRY i .
[addi ve BIATE o A and Y s aer Moo R ARRbORAANE potassium
addi tive Acyaspanecebplite(Hbi aetessjuaybiixe¢yreoiomate(il). aetasgen Agtacyapefesratedilprealgium
in rapi dl el AckioVablt@1Bland Rhidh h&slahobaridftlifh) i n each case a
tenperature peak and a drop 1n pressure In turn occurred. After the
react or had been charged with 50 bar of CO2, 50 g of PO were netered

in rapidl i ' ] t [ : d :
occurred T ar IRkl on il FfiRah Atk B B IR B i (DR ventio
t he t éfpercantaiparerermpounds ef e agngtal foynda§€4Ye in the reactor tended to
decrease. The pressure in the reactor was regul ated such that the
pressure was kept 35constant at the above-nentioned pressure 1 by

regul ar nmetering in of CR. AfteMxiMe(@liyati on had been carriedXV),
out, the renmaining propyl ene oxide (435 g) was punped conti nuously

into the reactor at WO 2011/117332PCT/ EP2011/ 054510 -29 - appr ox.

1. 8 g/ m nwheateir M i§ aletiesiie fanhulélas(Mpmer ed to 105 Cin steps of 5 C
per fi,ye m,nut S%f ﬁ\§he9 thIe Qﬂgit' on of PO had ended, stirring was
conti% ed "( 12 BIG"P rﬂl T aé %her 60 minutes at 105 C under the
above- nentxi ahedamp e sl intege’s Rnépa¢ ahdsemn swdh thatpthk ydetibie rmetArdymidd €ompound has
pol yol in }etgt?o eﬂte%ﬁlce of 61 nmg of 4-nitrophenol (Exanple 3) The
preparati S S"¢a i ed out in accordance with the gener al

preparation instructions, 4- nitrophenol, as the additive A, being
initially trqduced into the reaction vessel together with the DMC
catal yst ARd1°8-oct anedi ol (starter) as a solid [additive addition
Al']. The ik xtolthrechatzspot under CO2 [activation 4] was 6 m nutes.

10The pol yet, car Yol prepared in this way is

di sti ngui éﬁe%@? ?%Qgpﬁbﬁé{?ﬁﬁ@?ﬁ?dgperti es: C2 incorporated [w.9%,
based on tMie Qdlil), B{IIDHE (o byir@H). f or med under CO2: 19.3 wt. %
Selectivity stated as the ratio of cyclic carbonate (undesirable

by-product) to polyether carbonate polyol was 0.15; OH nunber of the
Examples of suitable double metal cyanide compounds are zinc hexacyanocobaltate(Ill), zinc

35  hexacyanoiridate(lll), zinc hexacyanoferrate(Ill) and cobalt(Il) hexacyanocobaltate(IIT}. Further



The preparation was carried out in accordance with the general

prepar ati oWQHHAALEBRons, 4- 20 nitrophenol, as the addi tRVEER2011/054510
being dissolved in the ambunt of propylgne oxide used for the
activations 1, 2 and 3 and this solution being added accordingly in

the activation steps [additive addition A2, A3, A4]. The time to the

hot spot g:?@leicgp skidble! feq{?%t“l] c))éﬁ]ﬁe lo &Hﬁseﬁre tyslﬁe %%CY @%hﬁ{ US 5 158 922

carbonate p rep are |st|n ul

f ol | owi ng (Q‘PI@'}J@&UI"@SZS‘ mw mwpmcabaétdte{lm lswrtlctﬂ@rbeuefeqablo/hl@edpart of

t he polyner fornmed under CO2: 18.3 w.% Selectivity stated as the
ratio of cyclic carbonate (undesirable by-product) to polyether

car bonat e Belyganiogesplexing; ligandsradagsein the preprsatipn| of shenBM Coentahisisaare disclosed, for

pol yol swasex@ﬁ 19, 9% 1{%2?2‘%%%9? srtilofar¥@Rimh- G?ﬁneé(lb tE’%@}é];%fsaé AR 09 U3 829 505,

pol yet her car onate J)resence 0
T

2, 4- di ni t r&phEALE4Y, @E@aﬁ?ﬂ HIBEP-A TOTHES PP dpdp 421, O18 W) &arki-6d46093 and WO-
accor dancey \34(;460%5]%09@{53\{ v&%e?-@gl{l E'(ﬁ’ n'icné)w Hialds Qi heferd* atoms, such as oxggen

di ni trophen the additive e|n |n|t|a X i ntroduced 'into
reaction vrets@en, rhogpheriye pr wiftlmwdﬂwb c@biomTcerarlatey sith ghedlonblg meted eysaide epmpound

(starter) l%?e!d' o (Ir%gﬁid Edn‘rﬁe)@t%dl'léahw Piéélfarred-g?ganllc' %piegmtgh%amtaré BiRdhols,

under CQO2 act vati on % 14 m nu
car borldt e yds, stomprarciersi qsterwr@ldquas nmlbﬁ,usr\@d?%ﬂmédmwreﬁ H@reof Particularly

fol I ow ngel:%f?lp&f Srbfse e é'icr[ﬂ}cl%ﬁf?d%ra% ﬁff)hgtwteth@'s &s%sa@%n%?h&xpéhﬁ@f twaRf-soluble

t he pol ormed under % Selectivity statéd as
ratio of cfiehatie alcahdlotrueheas(ethedels ispripnaaolhy-buipralise- Bmt@rts’l - Wmértert butanol 2-

car bonat e pgj, @Lbu@% & é]nﬁ 2- ey IHBRET 2 8, Elnlec b{lﬁfs le—?@d’n%ﬂ%tﬁ aliphatic or
pol yol was 5 g; Pol ydlsff)ery ty was Rgratlon of

pol yet her qyalpaimhatmaeﬂwgwps 2 elrwatp:rly@wbgrewsmc s §fz- ethylene glycol mono-tert-
4-tert; gb Uty 'l(eﬁﬁéf %le@lgﬁé?ﬁ haleol ﬁ]gﬁ@ﬂﬁlbﬁtymethgto?ﬁﬁoﬁfeﬁpgry@&l'19(5110%&1 | ether and 3-

carrie out I n acco ance W th genera prepar ation instructi ons,
4- t er t - butyethyl Cpyetspearedard) Ormwtcn@p'a@agilgaﬂés whick ae sy Ripferred #rg chosen from

i nt roduced, Rt ﬁ’iontei}gm'f)&ﬁ'ﬁlg blqﬂe é’l%ﬁ&@dns&t?‘%‘%tf REfeth¥xhdihdnb Qe%r@ﬁtﬁhé& I-3 buten-

and 1, 8-octanediol (Starte [additive addition All.

time to tHeolhod-methpl3-briges- 0@02“‘@"&@% iShyeol grenefteriuhetyl Pther rﬂ!i‘fieé meﬁh’@ “Oxetane-
pol yet her garh@npate polyol prepared in this way is distinguished by

the follow ng properties: 15CO2 incorporated [w.%, based on the

part & the polynmer fornmed under CO2: 19.8 wt.% Select|V|ty stated

as the rathq glf nfoYE kst l%ﬁ@g&ﬂﬁﬁleﬁt@% DL G RYAP LRSS toF doRethers, polyesters,
pol yet her carbonate po yo was
polycarbonates, polyalkylene glycol sorbitan  esters, polyalkylene glycol glycidyl ethers,

polyacrylamide, poly(acrylamide-co-acrylic acid), polyacrylic acid, poly(acrylic acid-co-maleic
acid), polyacrylonitrile, polyalkyl acrylates, polyalkyl methacrylates, polyvinyl methyl ether,
25  polyvinyl ethyl ether, polyvinyl acetate, polyvinyl alcohol, poly-N-vinylpyrrolidone, poly(N-
vinylpyrrolidone-co-acrylic acid), polyvinyl methyl ketone, poly(4-vinylphenol), poly(acrylic acid-
co-styrene), oxazoline polymers, polyalkyleneimines, maleic acid and maleic anhydride copolymers,
hydroxyethylcellulose and polyacetals, or of glycidy! ethers, glycosides, carboxylic acid esters of
polyfunctional alcohols, bile acids or salts, esters or amides thereof, cyclodextrins, phosphorus
30 compounds, o,B-unsaturated carboxylic acid esters or ionic surface- or interface-active compounds

are optionally employed in the preparation of the DMC catalysts according to the invention,

Preferably, in the first step in the preparation of the DMC catalysts according to the invention, the
aqueous solutions of the metal salt (e.g. zinc chloride), employed in a stoichiometric excess (at least
35 50 mol%, based on the metal cyanide salt, that is to say at least a molar ratio of metal salt to metal

cyanide salt of 2.25 to 1.00) and of the metal cyanide salt (e.g. potassium hexacyanocobaltate) are



OH nunber of the pol yether carbonate polyol was 65.1 ng/g;

Pol ydi sper®i3010d$738238 20 Preparation of a pol yether car RGEEB2011/054510
polyol in the presence of 88 ng of phengthiazine (Exanple 7) The
preparation was carried out in accordance with the general

preparation instructions, phenothiazine, as the additive A being
initially eftdogufeteldbo fm@ At dogipl Butifoh)! R whi
catal yst and 1, 8- oc?renedl 8 Orr rteér()% éﬁl??é?‘f gegg[eg%ght%m\?g ggg@?l on which
All. 25Theeoptaing theodauhle mesal 03@!)@3 emmwnct@z [zine thieyagydngpobaltatgyn grater, excess metal
shortened {0t 83 UL 654 mdde pol yet her carbonate

pol yol pr espér ed |(r)1r§%rﬂ| s&l\?\eayxg}gggg?llst .’%SFB‘. shed by the follow ng
properties: CQ2 incorporated [w. based on the part of the polyner

f or med sunggrCllre,d 8nd L i 'n&X ShApEdneH b sB1ufdn of the metal
cyclic car Eon‘at e exundecsnlﬁ%mg% nﬁg X%é : uct t%IS po yetﬁe?qucar Sorllja 0! e meta
pol yol wasaly angfor 3’()@4 meﬁaberantsife S0 eorpdl iy eadphesky digeglp 3o dlece syppenpIoN Qb&sned after
57.8 ny/g; pr cﬂ&tﬁ%rﬁ&qﬁé H&L}ﬁlé’\ﬁéta]lcﬁgde corg’;ilound R ﬁa@aﬂr@eﬁ @4 b@Edv%ntQ%éoﬁ?%ohﬁ{x the
car bonat e po yol 1n the presence of of phenot hi azi ne

a sol uti oraquwupmwwéﬁfeth@meaésalt(aﬁs%afrﬁlra @ﬂe@} cyanifiggalpindshe ergATin coplexing ligand
carried oyt i a%ﬁsogtﬁangerh\enshébehm BR8] # the"RRAERLE Wn m&wgt&e@&a with a
phenot hi azi ne, "as the additive A being added in the anount

pr opy|18ne fosthes eompleing ermponentsiachis wentexbrtha complening sempaprit is rspferably employed
The tinme tp atrrhﬁut}é%lth%p&@ér aH@gr%Em d{léﬁr{g Ye2hd. ApréikriiPRetlod ToP G fhg ohe first
pol yet her carbonate polyol prepared in this way is |st|ngwshe§

t he fol | ovtardi-pribppiepdrasion Od‘:@ sumwpyﬂrlawﬂeq it ewloymasaerﬂlxm nope, ppamcuiarly
of the polygehyileh 948 Lishrler addesGindll inlvoSRLeGbdsyi ty stated as the
rati o of cFMycI |ac§,ca?%glrlllg g‘g 1usnde5|ar aelglle by product) to pol yether

car bonat e 10pol yol was O. 19 OH nunber of the polyether carbonate

pol yol;swasgy, G éconﬁg{e}ﬂ%esé%ﬁﬂ gild M‘le\’f@e%mjsorjf% the &Ws@&dc@r‘am%fto ﬂ"leﬂﬁ)\le)‘ﬁ(mjeglsolated
carbonate polyol 1n the presence of ng of phenoxazine. (Exanple 9)

15 The pr pun tesonenies by &rownigehpinues. ﬁuq&@émﬂ&f gadionpe fHtretpa. gener al
preparation instructions, phenoxazine, as the additive A, being
initially introduced into the reaction vessel together with the DMC )
catal yst dnd arered embediment \asety inet phirdspracesoptpr) tea@bid tyhicd bagdieen dlated is
AlT. The tdpR lSe(Htl§ heashQf witROkn léﬂﬁié%ﬁs Q%tt&?-cbtf' t‘ﬁ@-tdrgcﬂlc‘l]:oﬂ’i@l@mgé- ligand (e.g. by
m nutes. The p | yet her carbonateg % epared In this way is

di sti R§ui yrvEpepging |rd SUbEIAHML ARNepe tipne By , BHepos WB’(B’lﬂtgéP%[t)e]@ thiggmagger, for
based on te'ﬁ@m@@r\tv QrfsoPuIBf% B r¥diRSs, Ju@ﬁ qe t%ﬂﬁ’lrch%e AR b8 rdMov from the catalyst
Selectivity s ate as the'ratio of cyclic carbonate (undeswable

by- pr oductarcargingdt thet ineantiern rsefprably, thelapenntygfsorganiczeonplexingnigapd b therpgueous
pol yet her Vgﬁﬁlqggtﬂﬁt?onﬁgi)éf\géen%%mﬁ@o \Zt.%%@ed on the total solution.

25 In the third step, further complexing component is optionally added to the aqueous washing

solution, preferably in the range of between 0.5 and 5 wt.%, based on the total solution.

It is moreover advantageous for the solid which has been isolated to be washed more than once.
Preferably, washing is carried out in a first washing step (iii-1) with an aqueous solution of the
30  unsaturated alcohol (e.g. by resuspending and subsequent renewed isolation by filtration or
centrifugation), in order to remove, for example, water-soluble by-products, such as potassium
chloride, from the catalyst according to the invention in this manner. Particularly preferably, the
amount of unsaturated alcohol in the aqueous washing solution is between 40 and 80 wt.%, based on
the total sclution of the first washing step. In the further washing steps (iii-2), either the first
35  washing step is repeated once or several times, preferably once to three times ... washing operation,

or preferably, a ... will be ... It is preferable, however, to use a non-aqueous solution for further



Pol ydi spersity was 1.40 25 Preparation of a polyether carbonate

pol yol in WRe20di@ssd2ze of 68 ng of 2, 2,6, 6- tetranethyl pi JRET/EPRE1/054510
1-oxyl. (Exanple 10) The preparation was carried out in accordance

with the general preparation instructions, 2,2,6,6-

t et ramet hyl pi peri di ne 1-oxyl (TEMPO, as the additive A, being

initially jnt. L nt | i .

cat al yst ” Arhipe GHERRnl X0 s it furdd G630 kAR HRAGHPErgE bt ane
1 ]. The tanddurther cdvepléxing eppenantsderefady [natbe rapat poObptwden Weblsantls wt.%, based on
m nut es. I . gpa i i Vo LS

i St ngui SPopoFHSE uFREHAREL SR of Ay B SRRG Aol o eyl kg, and he
based on tshbd parashegfwithibis padeyorreqverfablimesdprgfechbly a@oRto thge Gmew Components.

35Sel egti vity stated as the ratio of cyclic carbonate (undesirable
by-product) to polyether carbonate polyol was 0.16; - 32 - OH nunber

of the polhhet bdd whichokrst beepolsglated vand  eptioBaliyy MgsheRolsy thies périedi toptioually after
1.23 P it I DW | d e

of 65 ny 3#“ ﬁ?ﬁ%a?}%ﬁ,%?ﬁeﬁp? o??%r%ﬁ%%%?&%np e ﬁr?%ﬁﬁée} pﬁérsghﬁgﬁtl onﬁﬁ%ggal 0.
carri ed ourbar tp npedmerssice(f I mbathe general preparation instructions,
trans-pnitrostyrene, as the additive A being initially introduced

into the reaction vessel together with the DMC catal yst and _
1, 8- odPanetlpusferied mgkod for isplatiag shel PMClcatabists ageerdiridiottheoinventipn frpy ghe Juggension
to the hot,Spo nEEPE ARLIHERL 8B Al aIH, K8 91/5085Hne

pol yet her bggﬁﬁ%lr?g{\gfsrﬁlg yo Lg&%ﬁé‘%tedggiﬂwl tgr{?@‘%&‘é'% ils‘@g)it s?i ngui shed by

the followi ng properties: CO2 incorporated [w.%, based on the part

of the polpey - 9 bt 6 it FhEdicAhatdS
ratio of cycl |"fJl e@gr o?ldg?tg lﬁ/n eg}aﬁgée%)l}e-/%ﬁ%hg% ?;{ogt%.gl yet her ] : ) o‘fv
car bonat e qoteytoof|byvisedugts 28d caHbs pivbrspedofithionepreblepat in @artielpbbh peion with di-
pol yol;swa : Yo Skthined@s parftaudr gAY Ban@ foams. F
pol yetllélerSdgg/r%[)g)r?%%gg%gsgﬁbigﬁ‘tetsﬁgppres'g\él\!ge _? 52 rrrg of fl,og'n{e o ] oams. For
di t hi obi s (Hobirethane e, edolyefhpx gaghprate) Pplyqlsewhel pae dasednomas ddvictiagpl starter
out in ac ' f P[RR hrefrab 4,08 HBer carb
20di t hi obﬁg?‘g@n‘*‘?&‘*ﬁ%ﬂaﬁiéfagﬁ°9§’%ﬁf’ﬁde e e pftely n&ﬁ%i tial f"‘é’e er carbonate
i nt r oduc edoiwetsebtainable &3 dhe eressasensdling to the invention can furthermore be used in uses such as

detergent and cleaning agent formulations, drilling liquids, fuel additives, ionic and nonionic
20  surfactants, lubricants, process chemicals for papermaking or textile production or cosmetic
formulations. It is known to the person skilled in the art that, depending on the particular field of
use, the polyether carbonate polyols to be used must comply with certain substance properties, such

as, for example, molecular weight, viscosity, polydispersity, functionality and/or hydroxyl number.



together with the DMC catal yst and 1, 8-octanediol (starter) as a

solid [addWOi20e1/AHEBBZi on Al]. The time to the hot spot und¥fT/ECR011/054510
[activation 4] was 9 mnutes. The pol yeiher carbonate polyol prepared
in this way is distinguished by the follow ng properties: COX2
incorporated [wt.%, based on the part of the polynmer formed under

CO2: 19. 0 gy 258e|ect|V|ty stated as the ratio of cyclic carbonate
(undesirabrﬁ“é%?product) to pol yet her carbonate polyol was 0.18; CH
nunber of the pol yether carbonate polyol was 64.6 ng/g;

Pol ydi sperﬁbt%lg@@san% rilu%bépfweﬁag@wécmr Qbigft aégb flersCRIRANGLE d9t911n¥§?4d by
in the presence ny. § ari son Exanpl e

The pr eparzgensopf ﬁe!sp%laﬁaﬁoecfh@matqgmpbbééP@hﬂ@e Prpaefiure Heas gje rieecgdlance with DIN
prepar gt i aBgy0pt r@@tﬁméamﬁw&m@{ b Part S - 1k aﬁfa}{eas/*me bahtg%cagem"
initially introduced into the reaction vessel toget

cat al yst adelystyrege grenpdased Kenwi(selaqulas weightwere Y ihere [f%fdhﬁ Qailbré“(maldl tion

Al']. 35The time to the hot spot under CO2 [activation 4] was 30

m nutes. The pol yether carbonate polyol prepared in this wa o
di sti ngui sTrlilédS)}ﬂ)ymmh@ (droedinggbep oyge detesrined in @sordaﬂeezwihn%‘i/éaﬁt%@yndme
[wt. %, bagqd yofy etsnﬁe E)cﬂ{’/etnt Howbie, 19&&%%rTﬁ%gfﬁ§iem%nd%traﬁoz \gasvgaméli out

Select|V|ty Stated as the ratio of i c carbonate (undesirabl
b%/ﬂt%?

by- pr d8uctWith &> welayétbﬁ@ﬂw &&Hbsadpein tpn hyagieans 2P polepiiomsite F:a%‘?f qilhith an

pol yet her aLRAPG SRRV Y WBRcafOfimctiiitdas AR %M%@@zﬁﬁ@"f‘ﬁé WatSstated h "mg/g”
Di scussion of the results Exanples 1 - 13 (Table 1) As can be seen

from t he reates osnetKOYapabrderaenstpPdyd]. no significant i nprovenent
is found in the context of the invention by using a sterically

hi nder ed 2 4,6-tri-tert-butyl phenol in an amount of 10significantly
mor e t han Fat sténgsthe mpgng ef Hetalptalirempleyessthe Ftior ofcthe sepsienes amrin pl gistal salt

nenti gped ehlﬁlolﬁé‘@%ltﬁ@toethé-alb%ﬁceaa%ﬁlq of tOGITehIPRyE® ofi atli}%tfro?’:pf?ﬁe Dm@%ﬁtalyst

f
carbon dioxid activation 4] is sonetines sh orteneg significantly,
so that | é%@sq infigateds Sy wejshtcpatant of Go AL 1) ivide Buwsedfaecalealabing B subsfance gagount

organi ¢ adgdiidak&si f?ititlr?( IIH%SDI@C]c%talygprl"ﬂ"é%vaE Ia@teﬁﬁhe%q; MéahY of x-ray fluorescence
(cyclic/linear va ecreases) | ead G %ﬁet er car bonat e
o

pol yol s wiap#yss- [QBvihisdiagis Kipenas pt 9M01%wsaﬁma @repared apogfieg to Example 6 of

i ncor por atyw @M G783 RAtaf 6bdshch BhSunt E‘FcoBQ{ o6 hifiolal SO achi eved
wi th the additive phenoxazi ne (Exanple . Gt her organi c substances,

such &8, for exanple, a-methylstyrene (Cbnparlson Exanpl e 13) are not

sui tabl e fiaE Bfbhey 06, if@rfRkkaCin ?a@qgiuﬂln?gpélﬂtﬁep%aﬂb%?@bb@a and the ratio of
20Preparation of a polyether carbonate in the presence of 405
ng of cal ®rapiens eagbaopels to polyether carbonate polyol were determined by means of 'H-NMR (Bruker,

DPX 400, 400 MHz; pulse program zg30, waiting time dl: 10 s, 64 scans). The sample was

dissolved in deuterated chloroform in each case. The relevant resonances in the 'H-NMR (based on
25  TMS =0 ppm) are as follows:

cyclic carbonate (which was formed as a by-product) resonance at 4.5 ppm, carbonate, resulting

from carbon dioxide incorporated in the polyether carbonate polyol (resonances at 5.1 to 4.8 ppm),

unreacted PO with resonance at 2.4 ppm, polyether polyol (i.e. without incorporated carbon dioxide)

with resonances at 1.2 to 1.0 ppm, the 1,8-octanediol incorporated as the starter molecule with a

30  resonance at 1.6 to 1.52 ppm.

The molar content of the carbonate incorporated in the polymer in the reaction mixture is calculated
according to formula (XI) as follows, the following abbreviations being used:
A(4.5) = area of the resonance at 4.5 ppm for cyclic carbonate (corresponds to an H atom)

35  A(5.1-4.8) = area of the resonance at 5.1-4.8 ppm for polyether carbonate polyol and an H atom for

cyclic carbonate.



(Comparison Exanple 14) The preparation was carried out in accordance
with the gWeeIMdI/1pr38par ation instructions, cal ci um stear atRCT/BEB2Q11454510
metal salt B, being initially introduceg._into the reaction vessel
together with the DMC catal yst and 1, 8-octanediol (starter) as a

solid [metal salt addition Bl]. 25The time to the hot spot under CO2
Lact | vat i ok 4) ~4Rs ofthe Wsbltth&sa: 2 HiEmAGH &L Riftacaipbonat e pol yol

prepared in this way di stingui Shed by the foll owing properties:

CoR i ncorpﬁﬁét]e@ﬂwaﬁfdthefbwgweéw%h@PB@rf?fmfyethﬁ’éPOb&lyner f or med

under CC2: Al % 125291— a149a 0§ﬁ43¢&5héﬁhé% l%ttatl %g pﬁﬁ f&lﬂ'leS-BcﬁédeQiop{staﬁé’rYl ic

car bonat e (unde5| rabl e by-product) to polyether carbonate polyol was
0.10; 300H nunber of the polyether carbonate pol yol was 64.3 ng/g;

Pol ydi %perﬁktn% 1%%cc%u§t7the remvg%&{s%y %%21? %#Bg%a/c%M(”Tlneglofcarbonate" LC)
Preparati on of a polyether carbonate p in the presence of ny

of al uni niia mes'@aéa@ramem(rwwv%ﬁ 1@@9&% @cgré)ng to fhn@lbwy}safpramlw%s
carried out in accordance with the general preparation instructions,
alum nium stearate, as the netal salt B, being initially introduced

into the reactjgn vessel toget hé&e. w4 eSS DMC cat al yst 0 (XVI)
1, 8- oct anedi ol [(Jst,zms.nars) +as(2asobizd + aeralo)sabrs addi biigr) B1] . The

time to the hot spot under CO2 [activation 4] was 19 m nutes. The

pol yet her carbonate polyol prepared in this way is distinguished by

the foll OVTHEQWQ%IQR%Hehte§n %ﬂ?ﬁ&ylﬂé}%h&d {a¥Ponift (1LOBSE dhO bR PRfke was
of the polynmer Tormed under 23.1 % Selectivity stated as the
ratio of cSpleplated dgopstingate dormilddyilPabl e by- product) to pol yet her
carbonat e 10pol yol was 0.15; OH nunber of the polyether carbonate

pol yol was 63.3 ny/g; Polydispersity s 1. 86 Preparation of a

pol yet her carbonate pgl dRG: h-”cﬂeﬁif*é HEe, 640,88 Ny of phenot hi azi NEXVII)
and 405 ng 15o0f cal ci um st earat e Exanpl e 16) *The preparation was
carried out in accordance with the general preparation instructions,
phenot hi azi ne, as the additive A and calcium stearate, as the netal
salt Bs5 behaglietot Naldeyoninitod d) deidg taitudatedrecardiag ta formule®edll):t oget her
with the DMC catal yst and 1, 8-octanediol (starter) as a solid

[additive addition Al and netal salt addition Bl]. 20The tine to the

hot spot e ex(s.CAB)Hae.5Mat-+HANS MI02-wiaB 475 8D BRHACIS2-1 THE8H0 85 Adt.fréi52)* 146 (XVIII)
carbonate polyol prepared in this way is distinguished by the

follow ng properties: CO2 incorporated [Ww. %, based on the part of

t he pol ymeThef fagtoreid2 tresaids fr63®2he ﬂﬁn af the niecBad edthty pf §Os (natlerdlan weightet4 g/mol)

(r:g'; Ibgr.?g)]; ec%ng:t%l ?ﬁé@y gr?%%ucqez cu aablel ht %ﬁ @H%j L{H% }ac{ ﬁ g? 9‘48%{1'?%‘?‘9‘5 the molecular

pol yol waswéghtSofnmégylene oxide and the factor 146 results from the molecular weight of the starter

employed, 1,8-octanediol.

The weight content (in wt.%) of cyclic carbonate (CC'} in the reaction mixture was calculated

25  according to formula (XIX),

*100% (XIX)

o A45)*102
N

the value for N being calculated according to formula (XI).

30  In order to calculate from the values of the composition of the reaction mixture the composition
based on the polymer content (consisting of polyether polyol, which was built up from the starter
and propylene oxide during the activation steps which took place under CO,-free conditions, and
polyether carbonate polyol, built up from the starter, propylene oxide and carbon dioxide during the

activation steps which took place in the presence of CO, and during the copolymerization), the non-



Pol ydi sper si Preparati on of a polyether carbonate pol yol

in the pre‘é’éh%’é”éﬂ-”él my of 2,4-dinitrophenol and 405 ny GCHEPAILYE4510
stearate (Exanple 17) 30The preparat|QQ7was carried out in accordance
with the general preparation instructions, 2,4- dinitrophenol, as the

additive A and calciumstearate, as the metal salt B, being
initiallygo gﬁﬁ pdaeeﬁteﬁtmop eNRadiBAMikAR ¥ 8S8Rlic bnefrttbetarwntata dnlenPMhreacted
catal yst and 1,

8- oct anedi ol (starter% as a solid Jadditive addition
Al and netPAIPYlsas ©Xide dreserth Were eliminged brealcdaione Therweightconartes! thpgarbonate

[activati QgufdngWas Tn MHePliyRerer %E%te%l%@%?'&orﬁ@ﬁ&pﬁ@: £ vRRJhY Sdntent of carbon
prepared in this way is drstrn ui she | owm ng properties:

COR i ncor ey T%t‘s ofj the fagtond ‘ot‘ﬁft‘tﬁés%aﬂte (92 copentp I“}Prﬁé’rlyefftﬁt paslepnate polyol
under €O2:staddd. (ACOY indbrporateBDsee t@foﬂ@@ing 'e&é(np?és%@d’a@l@ 1§ Rt ddrhife b the content

cyclic carbonate undesi r abl e by- product) to pol yet her carbonate
pol yol wa$f dheorplyethar siihonste plyel Heolgsyleywhisfe prac Srmech dvdnepibe yepolypgsizgpnoand,
N/ g; Pol YhefePhfiptitte VRS aan%fton ae;t%ranﬁé ?Fe'séﬁ@e of c@2 regé ﬁl%t tbe.tenf: ar henRlyether

polyol in the presence of 4- ni henol

cal ci um stceranaaEEePC(Blwcelefé)lchm@'tﬁﬁeﬁlathaﬁ%rr (Msocewabwdofmm the reaction of

accor dancgneMtirter thih PERIEE dlhicANeRAMAdd @lel 06]- rrbts:tdnfanens $as RbtLHIRRNEB Akoount
as the addltlve A, and calciumstearate, as the netal salt B, being

|n|t|aply BPEdr oduced 10into the reaction vessel together with the DMC
catal yst and 1, 8-oct anedi ol (starter) as a solid [additive addrtron
Al and metal salt addition B1] tine to the hot spot under

[acti vat i SHEPATIGRHY &PohieHat ‘é‘ébomtfﬁ BOltS‘EJP‘g/%‘F Resenceof pddities (Serr%rsorbrxwateéa

inthis vvarn Sigted mmette@sttwremai fnOdckRWnBE with EREH DI FSor WORA 01/80994) and
|ncorporat based part of the polyner forned under

coR: 20.4° ”i%%@t"&‘ét‘fidtﬂl t(f;?a”s?f)a‘tff‘éﬁl iy jpirofiuged gntep IdyrEgspue Eeaptpiovish @ sas

(undessr abfteerilag dpvied tﬂﬁé aeaéta Walneatdes wciabbonad enmtcvmtn W gepatQhafghilg with
nunber of the pol yether carbonate oI was 63.7

ol
Pol ydi spe&io8s Refdprex 230 afzreeﬁlea?ﬂuatt ingofowp g apRrex. Hetar CHYihensEtign was carried
polyol in oﬁ@lﬁﬁ@f@@ﬁn@ﬁyl&% oﬁﬂe O et Bled Fiid Be adASosRA 3078 Ad in the absence

al um ni umos%%irt%}lters Qo say under zero bar of CO,. The start-up of the reaction manifested itself by a

temperature peak ("hot spot”) and by a drop in pressure to the starting pressure (approx. 1 bar)

20  [activation 1]. After the first drop in pressure, 20 g of PO [activation 2] and then 19 g of PO were
metered in rapidly [activation 3], as a result of which in each case a temperature peak and a drop in
pressure in turn occurred. After the reactor had been charged with 50 bar of CO, [pressure 1], 50 g
of PO were metered in rapidly [activation 4], as a result of which a temperature peak occurred after
a waiting time of 33 minutes [time 1]. From this point in time of the temperature peak, the overall

25  pressure in the reactor tended to decrease. The pressure [pressure 2] in the reactor was regulated
such that the pressure was kept constant at the above-mentioned pressure 1 by regular metering in of
CO,. After the activation had taken place, the remaining propylene oxide (435 g) was pumped
continuously into the reactor at approx. 1.8 g/min, while the temperature was lowered to 105 °C
{temperature 1] in steps of 5 °C per five minutes. When the addition of PO had ended, stirring was

30  continued (1,500 rpm) for a further 60 minutes at 105 °C under the above-mentioned pressure 1.
The polyether carbonate polyol prepared in this way is distinguished by the following properties:
CO; incorporated [wt.%], based on the part of the polymer formed under CO,: 19.9 wt.%;
Selectivity stated as the ratio of cyclic carbonate (undesirable by-product) to polyether carbonate
polycl =0.21;

35 OH number of the polyether carbonate polyol was 67.2 mg/g;
Polydispersity was 1.45.



The preparation was carried out in accordance with the general
prepar at i WA HIALBBZ ons, phenot hi azine, as the additive ACHRH2011/054510
al um nium stearate, as the metal salt Bg_being initially introduced

into the reaction vessel together with the DMC catal yst and
1,8-octanediol (starter) as a 25solid [additive addition Al and netal
salt addition B1l]. The time to the hot spot under CO2 [activation 4]
was 10 m nutes. The polyether carbonate polyol prepared in this wa

i s di stindusrRerFEan 9¥ at PraYsthst |camRpifie a?laf?JeMﬂr éentmw_s qdqitiop pirdt e @f 2.4,6-tri-tert-

[wt. %, basgth h@ﬁblg OSinfadisdn Blamble)pol ymer formed under CO2: 21.7 wt. %
Selectivity stated as the ratig of cyclic carbonate (undesirable

by- pr oducthhetPeePABHoR AR Faried ot ik feorsionss| Wil thpaeocedusin Canpsriptielxagple 1, but
t he pobyegﬂegsue@q RANEG Bar POfY e A0BPatiBR h BVBH ShrriddIuy, dinSiR@FeIrlaYs %«espo and 31 g

1.40 - Preparation of a pol yether car bonate pol yol in
presence Of BLOHTIEHOWyIRgPh hilophéhdry fd 890 Hplorvaal mAPSH uit continuously.
Stearate ([Eg,ﬁmt@rezp‘),as‘ﬁh@o@repar ation was carri ed out in accordance

with the general preparation_instructions, 2,4- dini trophenol as the
addi ti ve Ahegplyethrsabanainadyod areatred indlis W%‘Sﬁﬁf‘&g“‘@ﬂ by e %’@Wﬁ@ properties:

initially cfoznﬁdogﬁw&qm 9] GabdaonlRASHH P he VBF AR} fohRGRIAG COM: bd14 the, DVC

cat al yst and octanediol (starter) as a solid [additive addition

Al and? netS§|e°‘é‘é\‘D’tStaé‘de?SttP6FP“81‘]f cyqlieecafoppe t(laldﬁ%eb'ﬁcw PEQSHIED) i BRlyetirgoparbonate

[activati gRiys] remaﬁedl&cmrggud £89.21(Ne 2Pl RipasionGREMMBAS. € pol yol
prepared in_this \E/)va%e I stingui shed by the foI | owm ng properties:
7

CO2 i ncor (Y7 Byraker 'Yetbﬁ%‘félmﬁﬁﬁollb@lb’éﬁg]dfl £he pol ymer forned

under COZpog,alsﬂerywy\%sp@&&@%tmgﬁaﬂ)ﬁfsﬁgt ed as the ratio of cyclic
carbonat e (undesirabl e by-product) to pol yether carbonate polyol was

0.16; OH nunber of the polyether carbonate polyol was 66.5 ng/g;

Pol ydnspermﬁabénwmf 3. ]ﬁ@ethwa{rm&aﬁdlm i9fh r@@haée&mn)mercb@@at #d an organic
polyol in the presence of 4-n tro enoI and 390 of

al umi ni umaéélegﬁ @HEt AR |°@t1021i y Wétalo%a %&er rpfema%%'wte&ﬂaw in
accor danca4Wdghbrldned IRIesaadlysPipedparedtil £BordAsE Hith Ex@Rsle 64f WO-A 01/80994), where

appropriate an additive A (in ghe nature and amount stated in Table 1) [additive addition Al],
where appropriate a metal salt }§ (in the nature and amount stated in Table 1) [metal salt addition
20  Bl] and 51 g of dried I,8-octanediol (starter) were initially introduced into a 1 | pressure reactor
with a gas metering device. The reactor was heated up to 130 °C and rendered inert by repeated
charging with nitrogen to approx. 5 bar and subsequent letting down to approx. 1 bar. This operation
was carried out three times [drying]. 25 g of propylene oxide (PO) were metered into the reactor at
130 °C and in the absence of CO,, that is to say under zero bar of CO,. Where appropriate the
25  additive A was first added here as a solution in the 25 g of PO |additive addition A2]. The start-up
of the reaction manifested itself by a temperature peak ("hot spot") and by a drop in pressure to
values close to the starting pressure (approx. 1 bar) [activation 1]. After the first drop in pressure,
20 g of PO [activation 2], which contained the additive A where appropriate [additive addition
A3], and then 19 g of PO, which contained the additive A where appropriate [additive addition
30  Ad], were metered in rapidly [activation 3], as a result of which in each case a temperature peak and
a drop in pressure in turn occurred. After the reactor had been charged with 50 bar of CO;, 50 g of
PO were metered in rapidly [activation 4], as a result of which a temperature peak occurred after a
waiting time [time 1]. From this point in time of the temperature peak, the overall pressure in the
reactor tended to decrease. The pressure in the reactor was regulated such that the pressure was kept
35  constant at the above-mentioned pressure 1 by regular metering in of CO,. After the activation had

been carried out, the remaining propylene oxide (435 g) was pumped continuously into the reactor at



nitrophenol, as the additive A, and alum nium stearate, as the netal
salt B, béi"ﬁ)gwilHlll'ﬂé?I y introduced into the reaction vess@c"f@ﬁéqlﬁ@ﬁ“ﬂ“

with the DMC catal yst and 1, 8-octanedigl_(starter) as a solid
20[ additive addition Al and netal salt addition Bl]. The time to the
hot spot under CO2 [activation 4] was 12 m nutes. The pol yet her

car bonat e ,pgloy.0l 8 %ﬁﬁ)aﬂl’/lﬁg thdtefnbérGulBYas! 1gwele ol RENCSH%pr 4 erer five minutes.
fol |l ow ng \propertl es: incorporated [w.%, based of

the pol yne heffldhwhhtmwélf’oé@é en%‘d Sirifg s oseqlrélemfﬁqoyp@i&récfmﬁser é%@mutes at

ratio of qpskd Gndepthl aRALSnhlBRApidsaid. € by- product) to pol yet her
carbonat e 25pol yol was 0.13; 01-1 nunber of the polyether carbonate

pol yol was 61.5 ny/g; Polydispersity was 1.61. Preparation of a

pol yet her reapaR@bRbe RBeiR} carbbnhi 90@1@1& &faqbees&i‘ce &ismg 6f 4-PiRSRRYAZELEnple 3)
and 405 of 30cal cium stearate

% a The preparation was
carried outh®i PeREELIR ditc eariiFd AUt H’eaﬁ’é s Wik dpaeaRerd nPrERERtion citgidons, 4-
phenoxazi B@ropAénol, he ﬂﬂ;@@u&w A, 6e:n§ﬁldt1£l§"nﬁﬂrddiﬂ%e%t RRAIMAS Ract@h Ve8! BB with the
salt B, being initiall é i ntroduced he reaction vessel together

with the calplyptypag 1 r?afa&edgo'é%%r&ﬁ@aPé?“d([éqdatf\teéﬁiﬂltl%%l solid

[ addi ti ve Tddideit®ihe Abt spadndBicD, i&ﬁb&tloﬂdﬂjb@d@iﬂlrﬁﬂe} 35The time to the
hot spot under CO2 [activation was 8 mnutes. The et her

car boﬁat e ThePylyethyscabanatypalys! P'F?P@'e‘#/\)éih‘? ?aﬂlsgtsﬁﬁgj{ﬁh%@ﬂ‘hﬁ llopying properties:

fol I owi ng ouzqmwoh@e% [wt.%]Dhsed &jgmﬂe%@h@ﬂfomd Piier d@s €93 Qo he
part of the p mer forned under % Selectivity stat

ed
as the ratSFBCfe)\fﬂ)y/c%aéqd.%? the FasigrpA rcxclicuqsehoaite Andesinghle By ety tg golyether Garbonate
pol yet her pgabbesal B; pol yol was 0.13; OH nunber of the pol yether
car bonat e pol yol s 62.3 ny/ 5Pol ydi spersity was 1.24. Preparation
of a poly Ph&vm%mﬁ%ﬁa?léﬂb%wgfmawoﬂw Wi UstRE® of 81 ngy of
phenoxazi melyanrgerdfOnd¥ . 40f al um ni um stearate (Exanple 23) The
preparation was carried out in accordance with the general

preparation instructions, 10 phenoxazine, as the additive A and

al um ni umrsdALiat 6f a @&yétﬁﬁi‘ ch®bidte S{dl iBtheRdstifeiofibl indl dfY-hitbpHRAVICARed as a
into the reaction vessel ?%‘ ther wth the DMC catal yst and

1, 8- oct anégirpen @ﬂ%ké‘i?’“@f’s agpleid [additive addition Al and netal

salt addi trinenpr&hlatiol heast tdfBed Quit hﬁammamowwtd@rge@m pragdrationt 1|n§1fhcl4c}ns 4-
was 8 mnutes, The pg her c rboona %o ﬁ e%gerrared inthis vvag

di sti Rfui SHEWhGPLtasehg i fig ﬁP%BEF‘{Y in” 9% @RPUT R Y PRSTSIE SR I9P Wit %f?f the
based on thgvaRa&Hst 1,0f alﬂmearnpihw@lutfb@rbam atdvdecdeiRgly 39 (R adtivafon steps [additive
Sel ect|V|ty stated as the ratio of cyclic carbonate (undesirable

by- pr oduc®ldition H&14% 1 ér carbonate pol yol was 0.18; OH number of the
pol yet her Tha#iRR A he hHQbiQind WD, FhbtiSati/4Yivas 7 minutes,

The polyether carbonate polyol prepared in this way is distinguished by the following properties:

25  CO; incorporated {wt.%], based on the part of the polymer formed under CO,: 18.3 wt.%,;
Selectivity stated as the ratio of cyclic carbonate (undesirable by-product) to polyether carbonate
polyol was 0.19;

OH number of the polyether carbonate polyol was 65.5 mg/g;
Polydispersity was 1.22

30
Preparation of a polyether carbonate polyol in the presence of 81 mg of 2,4-dinitrophenol.
(Example 5)

The preparation was carried out in accordance with the general preparation instructions, 2.4-
dinitrophenol, as the additive A, being initially introduced into the reaction vessel together with the

35  DMC catalyst and 1,8-octanediol (starter) as a solid [additive addition Al].

The time to the hot spot under CO, [activation 4] was 14 minutes.



Pol ydi spersity was 1.22. 20 Discussion of the results of Exanples 14

- 23 (Tabl WORNEIARIRes 16 to 23 of Table 2 denonstrate tHHCT/EP2011/054510
advant ageous effect of the sinultaneouspuse of an additive A) and a
netal salt B). Conpared with the process w thout these additives
(Conparison Exanple 1, Table 1), a nore favourable selectivity, a

shorter actie\halb@e Jaib@ﬁat@ﬁtﬁytﬁ?rebﬁ@d mans \Jaf,' {E%@n% Wshed) bﬂﬁ'le @&l&ﬁ%@pr&ﬁemes

COQ2 incorporatéd in the resu yet her carbonate are

achi eved. GPeneospisaterblpyton- @ﬁed@nﬁﬁ? %tpﬁéfwmolyawr @ﬂnewﬁﬁ@%h%aﬁ Y4 t h

cal ci um stRpLMig é?efteda-llsuﬂﬂe RAcdRrdy SR SkbonbEXaRLiRS1e 1bf-prddict) 49 @l?éthe’)r]c)arbonate
proved to be particularly favourable. 38 Poly- dispersity gl

59.1 ov- 1po!yongq01q 8E | OB | 61'1 Qt | Er 1 ZI7° 1~ LI" I | OH
nunber 5 OH number of the polyether carbonate polyol was 59.3 mg/g;

Polydispersity was 1.17

Preparation of a polyether carbonate polyol in the presence of 74 mg of 4-tert-butyl-(pyro)catechol.
(Example 6)

10 The preparation was carried out in accordance with the general preparation instructions, 4-tert-butyl-
(pyro)catechol, as the additive A, being initially introduced into the reaction vessel together with the
DMC catalyst and 1,8-octanediol (starter) as a solid [additive addition Al].

The time to the hot spot under CO; [activation 4] was 17 minutes.
The polyether carbonate polyol prepared in this way is distinguished by the following properties:

15 CO, incorporated [wt.%], based on the part of the polymer formed under CO,: 19.8 wt.%;
Selectivity stated as the ratio of cyclic carbonate (undesirable by-product) to polyether carbonate
polyol was 0.18;

OH number of the polyether carbonate polyol was 65.1 mg/g;
Polydispersity was 1.38

20
Preparation of a polyether carbonate polyol in the presence of 88 mg of phenothiazine (Example 7)
The preparation was carried out in accordance with the general preparation instructions,
phenothiazine, as the additive A, being initially introduced into the reaction vessel together with the
DMC catalyst and 1,8-octanediol (starter) as a solid [additive addition A1].

25  The time to the hot spot under CO; [activation 4] was shortened from 33 minutes to 6 minutes.
The polyether carbonate polyol prepared in this way is distinguished by the following properties:
CO, incorporated [wt.%], based on the part of the polymer formed under CO;: 18.6 wt.%;
Selectivity stated as the ratio of cyclic carbonate (undesirable by-product) to polyether carbonate
polyol was 0.15;

30 OH number of the polyether carbonate polyol was 57.8 mg/g;
Polydispersity was 1.30
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Preparation of a polyether carbonate polyol in the presence of 88 mg of phenothiazine, added as a
solution in propylene oxide. (Example 8)

The preparation was carried out in accordance with the general preparation instructions,
phenothiazine, as the additive A, being added in the amount of propylene oxide used for the
activation 1 [additive addition A2].

The time to the hot spot under CO, [activation 4] was 7 minutes.

The polyether carbonate polyol prepared in this way is distinguished by the following properties:
CO, incorporated [wt.%], based on the part of the polymer formed under CO;: 17.8 wt.%;
Selectivity stated as the ratio of cyclic carbonate (undesirable by-product} to polyether carbonate
polyol was 0.19;

OH number of the polyether carbonate polyol was 64.9;

Polydispersity was 1.19

Preparation of a polyether carbonate polyol in the presence of 81 mg of phenoxazine. (Example 9)
The preparation was carried out in accordance with the general preparation instructions,
phenoxazine, as the additive A, being initially introduced into the reaction vessel together with the
DMC catalyst and 1,8-octanediol (starter) as a solid [additive addition Al].

The time to the hot spot under CO, [activation 4] was 21 minutes.

The polyether carbonate polyol prepared in this way is distinguished by the following properties:
CO; incorporated [wt.%], based on the part of the polymer formed under CO;: 20.8 wt.%;
Selectivity stated as the ratio of cyclic carbonate {undesirable by-product) to polyether carbonate
polyol was 0.17;

OH number of the polyether carbonate polyol was 56.7 mg/g;

Polydispersity was 1.40

Preparation of a polyether carbonate polyol in the presence of 68 mg of 2,2,6,6-
tetramethylpiperidine 1-oxyl. (Example 10)

The preparation was carried out in accordance with the general preparation instructions, 2,2,6,6-
tetramethylpiperidine 1-oxyl (TEMPO), as the additive A, being initially introduced into the
reaction vessel together with the DMC catalyst and 1,8-octanediol (starter) as a solid [additive
addition Al].

The time to the hot spot under CO, [activation 4] was 15 minutes.

The polyether carbonate polyol prepared in this way is distinguished by the following properties:
CO; incorporated [wt.%], based on the part of the polymer formed under CO,: 19.0 wt.%;
Selectivity stated as the ratio of cyclic carbonate (undesirable by-product) to polyether carbonate

pelyol was 0.16;
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OH number of the polyether carbonate polyol was 61.8 mg/g;
Polydispersity was 1.23

Preparation of a polyether carbonate polyol in the presence of 65 mg of trans-B-nitrostyrene.
{Example 11)

The preparation was carried out in accordance with the general preparation instructions, trans-p-
nitrostyrene, as the additive A, being initially introduced into the reaction vessel together with the
DMC catalyst and 1,8-octanediol (starter) as a solid [additive addition A1].

The time to the hot spot under CO, [activation 4] was 19 minutes.

The polyether carbonate polyol prepared in this way is distinguished by the following properties:
CO» incorporated [wt.%], based on the part of the polymer formed under CO,: 19.5 wt.%;
Selectivity stated as the ratio of cyclic carbonate (undesirable by-product) to polyether carbonate
polyol was 0.15;

OH number of the polyether carbonate polyol was 62.6 mg/g;

Polydispersity was 1.42

Preparation of a polyether carbonate polyol in the presence of 52 mg of 22-
dithiobis(benzothiazole). (Example 12)

The preparation was carried out in accordance with the general preparation instructions, 2,2'-
dithiobis(benzothiazole), as the additive A, being initially introduced into the reaction vessel
together with the DMC catalyst and 1,8-octanediol (starter) as a solid [additive addition Al].

The time to the hot spot under CO; [activation 4] was 9 minutes.

The polyether carbonate polyol prepared in this way is distinguished by the following properties:
CO; incorporated [wt.%)], based on the part of the polymer formed under CO,: 19.0 wt.%;
Selectivity stated as the ratio of cyclic carbonate (undesirable by-product) to polyether carbonate
polyol was 0.18;

OH number of the polyether carbonate polyol was 64.6 mg/g;

Polydispersity was 1.17

Preparation of a polyether carbonate polyol in the presence of 52 mg of a-methylstyrene,
(Comparison Example 13)

The preparation was carried out in accordance with the general preparation instructions, o-
methylstyrene, as the additive A, being initially introduced into the reaction vessel together with the
DMC catalyst and 1,8-octanediol (starter) as a solid [additive addition A1].

The time to the hot spot under C(O, [activation 4] was 30 minutes.

The polyether carbonate polyol prepared in this way is distinguished by the following properties:
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CO; incorporated [wt.%], based on the part of the polymer formed under CO,: 17.2 wt.%,;
Selectivity stated as the ratio of cyclic carbonate (undesirable by-product) to polyether carbonate
polyol was 0.22;

OH number of the polyether carbonate polyol was 70.5 mg/g;

Polydispersity was 1.47

Discussion of the results Examples 1 - 13 (Table 1)

As can be seen from the results of Comparison Example 2, no significant improvement is found in
the context of the invention by using a sterically hindered 2,4,6-tri-tert-butylphenol in an amount of
significantly more than at least a 10-fold molar excess.

If the organic additives mentioned in Examples 3-12 are added, the time to the hot spot under carbon
dioxide [activation 4] is sometimes shortened significantly, so that less time must be spent in
carrying out the reaction. All the organic additives of Examples 3-12 improve the selectivity
(cyclic/linear value decreases) and lead to polyether carbonate polyols with a low polydispersity.
Advantageously, a higher incorporation of carbon dioxide into the polymer is also achieved with the
additive phenoxazine (Example 9).

Other organic substances, such as, for example, a-methylstyrene (Comparison Example 13) are not

suitable for achieving the object according to the invention.

Preparation of a polyether carbonate polyol in the presence of 405 mg of calcium stearate
{Comparison Example 14)

The preparation was carried out in accordance with the general preparation instructions, calcium
stearate, as the metal salt B, being initially introduced into the reaction vessel together with the
DMC catalyst and 1,8-octanediol (starter) as a solid [metal salt addition B1].

The time to the hot spot under CO; [activation 4] was 15 minutes.

The polyether carbonate polyol prepared in this way is distingnished by the following properties:
CO; incorporated {wt.%], based on the part of the polymer formed under CO,: 20.2 wt.%;
Selectivity stated as the ratio of cyclic carbonate (undesirable by-product) to polyether carbonate
polyol was 0.10;

OH number of the polyether carbonate polyol was 64.3 mg/g;

Polydispersity was 1.37.
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(Comparison Example 15)

The preparation was carried out in accordance with the general preparation instructions, aluminium
stearate, as the metal salt B, being initially introduced into the reaction vessel together with the
DMC catalyst and 1,8-octanediol (starter) as a solid [metal salt addition B1].

The time to the hot spot under CO, [activation 4] was 19 minutes.

The polyether carbonate polyol prepared in this way is distinguished by the following properties:
CQ; incorporated [wt.%], based on the part of the polymer formed under CO;: 23.1 wt.%;
Selectivity stated as the ratio of cyclic carbonate (undesirable by-product) to polyether carbonate
polyol was 0.15;

OH number of the polyether carbonate polyol was 63.3 mg/g;

Polydispersity was 1.86.

Preparation of a polyether carbonate polyol in the presence of 88 mg of phenothiazine and 405 mg
of calcium stearate (Example 16)

The preparation was carried out in accordance with the general preparation instructions,
phenothiazine, as the additive A, and calcium stearate, as the metal salt B, being initially introduced
into the reaction vessel together with the DMC catalyst and 1,8-octanediol (starter) as a solid
[additive addition A1 and metal salt addition B1].

The time to the hot spot under CO; [activation 4] was 7 minutes.

The polyether carbonate polyol prepared in this way is distinguished by the following properties:
CO, incorporated [wt.%], based on the part of the polymer formed under CO,: 20.1 wt.%;
Selectivity stated as the ratio of cyclic carbonate (undesirable by-product) to polyether carbonate
polyol was 0.09;

OH number of the polyether carbonate polyol was 65.5 mg/g;

Polydispersity was 1.27.

Preparation of a polyether carbonate polyol in the presence of 81 mg of 2,4-dinitrophenol and
405 mg of calcium stearate (Example 17)

The preparation was carried out in accordance with the general preparation instructions, 2,4-
dinitrophenol, as the additive A, and calcium stearate, as the metal salt B, being initially introduced
into the reaction vessel together with the DMC catalyst and 1,8-octanediol (starter) as a solid
[additive addition A1 and metal salt addition B1].

The time to the hot spot under CO;, [activation 4] was 7 minutes.

The polyether carbonate polyol prepared in this way is distinguished by the following properties:
CO, incorporated [wt.%], based on the part of the polymer formed under CO;: 20.4 wt.%;



39
I

'

r

" ta. 0-v) )-- -O LC I O9W Lz t7Z.1 Er I 017.1 99

191 ZWOROIWIERY 0 azba gE = PCT/EP2011/054510

10

15

20

25

30

-35.

Selectivity stated as the ratio of cyclic carbonate (undesirable by-product) to polyether carbonate
polyol was 0.09;

OH number of the polyether carbonate polyol was 63.2 mg/g;

Polydispersity was 1.24.

Preparation of a polyether carbonate polyol in the presence of 61 mg of 4-nitrophenol and 405 mg of
calcium stearate (Example 18)

The preparation was carried out in accordance with the general preparation instructions, 4-
nitrophenol, as the additive A, and calcium stearate, as the metal salt B, being initially introduced
into the reaction vessel together with the DMC catalyst and 1,8-octanediol (starter) as a solid
[additive addition Al and metal salt addition B1].

The time to the hot spot under CO, [activation 4] was 7 minutes.

The polyether carbonate polyol prepared in this way is distinguished by the following properties:
CO, incorporated [wt.%], based on the part of the polymer formed under CO;: 20.4 wt.%,;
Selectivity stated as the ratio of cyclic carbonate (undesirable by-product) to polyether carbonate
polyol was 0.09;

OH number of the polyether carbonate pelyol was 63.7 mg/g;

Polydispersity was 1.23.

Preparation of a polyether carbonate polyol in the presence of 88 mg of phenothiazine and 390 mg
of aluminium stearate (Example 19)

The preparation was carried out in accordance with the general preparation instructions,
phenothiazine, as the additive A, and aluminium stearate, as the metal salt B, being initially
introduced into the reaction vessel together with the DMC catalyst and 1,8-octanediol (starter) as a
solid [additive addition Al and metal salt addition B1].

The time to the hot spot under CO; [activation 4] was 10 minutes.

The polyether carbonate polyol prepared in this way is distinguished by the following properties:
CQ; incorporated [wt,%], based on the part of the polymer formed under CO,: 21.7 wt.%;
Selectivity stated as the ratio of cyclic carbonate (undesirable by-product) to polyether carbonate
polyol was 0.16;

OH number of the polyether carbonate polyol was 66.9 mg/g;

Polydispersity was 1.40.
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Preparation of a polyether carbonate polyol in the presence of 81 mg of 2,4-dinitrophenol and
390 mg of aluminium stearate (Example 20)

The preparation was carried out in accordance with the general preparation instructions, 2,4-
dinitrophenol, as the additive A, and aluminium stearate, as the metal salt B, being initially
introduced into the reaction vessel together with the DMC catalyst and 1,8-octanediol (starter) as a
solid [additive addition Al and metal salt addition B1].

The time to the hot spot under CO, [activation 4] was 12 minutes.

The polyether carbonate polyol prepared in this way is distinguished by the following properties:
CO; incorporated [wt.%], based on the part of the polymer formed under CO;: 23.4 wt.%;
Selectivity stated as the ratio of cyclic carbonate (undesirable by-product) to polyether carbonate
polyol was (.16;

OH number of the polyether carbonate polyol was 66.5 mg/g;

Polydispersity was 1.66.

Preparation of a polyether carbonate polyol in the presence of 61 mg of 4-nitrophenol and 390 mg of
aluminium stearate (Example 21)

The preparation was carried out in accordance with the general preparation instructions, 4-
nitrophenol, as the additive A, and aluminium stearate, as the metal salt B, being initially introduced
into the reaction vessel together with the DMC catalyst and 1,8-octanediol (starter) as a solid
[additive addition A1 and metal salt addition B1].

The time to the hot spot under CO; [activation 4] was 12 minutes.

The polyether carbonate polyol prepared in this way is distinguished by the following properties:
CO, incorporated [wt.%], based on the part of the polymer formed under CO»: 24.1 wt.%;
Selectivity stated as the ratio of cyclic carbonate (undesirable by-product) to polyether carbonate
polyol was 0.13;

OH number of the polyether carbonate polyol was 61.5 mg/g;

Polydispersity was 1.61.

Preparation of a polyether carbonate polyol in the presence of 81 mg of phenoxazine and 405 mg of
calcium stearate (Example 22)

The preparation was carried out in accordance with the general preparation instructions,
phenoxazine, as the additive A, and calcium stearate, as the metal salt B, being initially introduced
into the reaction vessel together with the DMC catalyst and 1,8-octanediol (starter) as a solid
[additive addition A1 and metal salt addition B1].

The time to the hot spot under CO, [activation 4] was 8 minutes.

The polyether carbonate polyol prepared in this way is distinguished by the following properties:
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CO; incorporated [wt.%], based on the part of the polymer formed under CO5: 18.3 wt.%;
Selectivity stated as the ratio of cyclic carbonate (undesirable by-product) to polyether carbonate
polyol was 0.13;

OH number of the polyether carbonate polyol was 62.3 mg/g;

Polydispersity was 1.24.

Preparation of a polyether carbonate polyol in the presence of 81 mg of phenoxazine and 390 mg of
aluminium stearate (Example 23)

The preparation was carried out in accordance with the general preparation instructions,
phenoxazine, as the additive A, and aluminium stearate, as the metal salt B, being initially
introduced into the reaction vessel together with the DMC catalyst and 1,8-octanediol (starter) as a
solid [additive addition A1 and metal salt addition B1].

The time to the hot spot under CO, [activation 4] was § minutes.

The polyether carbonate polyol prepared in this way is distinguished by the following properties:
CO; incorporated [wt.%], based on the part of the polymer formed under CO;: 19.8 wt.%;
Selectivity stated as the ratio of cyclic carbonate (undesirable by-product) to polyether carbonate
polyol was 0.18;

OH number of the polyether carbonate polyol was 60.3 mg/g;

Polydispersity was 1.22.

Discussion of the results of Examples 14 - 23 (Table 2)

Examples 16 to 23 of Table 2 demonstrate the advantageous effect of the simultaneous use of an
additive A) and a metal salt B). Compared with the process without these additives (Comparison
Example 1, Table 1), a more favourable selectivity, a shorter activation time and at the same time a
high content of CO; incorporated in the resulting polyether carbonate polyol are achieved. The
combination of 4-nitrophenol or 2,4-dinitrophenol with calcium stearate or aluminium stearate

(Examples 17, 18, 20 and 21) proved to be particularly favourable.
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Claims

1. Process for the preparation of polyether carbonate polyols from one or more H-functional
starter substances, one or more alkylene oxides and carbon dioxide in the presence of a
5 double metal cyanide catalyst and in the presence of at least one additive A), characterized

in that

(a) the H-functional starter substance or a mixture of at least two H-functional starter
substances is initially introduced into the reaction vessel, the DMC catalyst being added
10 to the H-functional starter substance or the mixture of at least two H-functional starter

substances,

(B) for the activation, a part amount (based on the total amount of the amount of alkylene
oxides employed in the activation and copolymerization) of one or more alkylene
15 oxides is added to the mixture resulting from step (o), it being possible for this addition
of a part amount of alkylene oxide optionally to be carried out in the presence of CO,,
and the temperature peak which occurs due to the subsequent exothermic chemical
reaction and/or a drop in pressure in the reactor then in each case being awaited, and it
also being possible for step (B) to be carried out several times for the activation,
20
(y) one or more alkylene oxides and carbon dioxide are added to the mixture resulting from
step (B) ("copolymerization"), it being possible for the alkylene oxides employed for
the copolymerization to be identical to or different from the alkylene oxides employed
in the activation,
25
wherein the additive A) is added in step () to the H-functional starter substance or the
mixture of at least two H-functional starter substances and/or the additive A) is added in step
(B) to the part amount of one or more alkylene oxides to the mixture resulting from step (),
and
30 wherein the additive A) is at least one compound chosen from the group consisting of
sterically non-hindered phenols, catechols, pyrocatechols, thiazines, phenothiazines,
thiazoles, benzothiazole, oxazines, phenoxazines, 2,2,6,6-tetramethylpiperidine 1-oxyl and

nitrostyrenes.
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chosen fromthe group consisting of sterically non-hindered phenol s,
catechol s, pyrocatechols, thiazines, phenothiazines, thiazoles,

benzot hi azol e, p%c@@ae&ﬁdmgnemmazzwm@m 42hitdofefd] amar@rmalhyﬂomea&rlg ah;n@yed as
1- oxyl and nltrostd}/jrenes WO 201 1/1 17332PCT/ EP2011/ 054510 - 41- 2.

Process accor dithfgaddiive iAgiapd at leapheiceiomppyd chpssp fion the Arorg copolingef ”Eﬁgt’es‘”m

in the presencecreacaldilm Godiat,yak namnlst@altat@e cREIBHORGRO hndhluh RS seiidte is
additive A) and in the tﬁr esence o% | east one nmetal salt B),

char adferi zed icriaysd as the melghf &)n the additive A) is added in step
(a) to the Hfunctional starter substance or the 5mi xture of at | east
two Hfunctional starter, substances, and/or the additive A) is added

in step (78) tdTee 35avding sbeistof slaiahb oot chasacierized |y thatdn siep fpdhe d-Timgiional

m xture resultispgef 6PN 4 BlixtudhBTLi1dhstt A HBTRkio SR |startE) sdb&a%ﬂﬁdmltlally
in step (a) to the Hfunctional starter substance or the m xtur

at | east two HnAdEEqdoRtgl the repckion vessah apd NRE Is TERKREY B plevated *@agfmtaﬁea“d/m
conpoyRd chosenedic@Mprtfiereq @HiRg9ARSDIA HiehRf, t&tagamcahb ¥nd SYtioRd] D diRy Bélal salt

B) being added to the H-functional starter substance or the mixture of at least two H-

functional starter substances before or after the drying.

3. Process according to one of claims 1 to 4, wherein for the activation according to step (B)

30 (B1) in a first activation step a first part amount (based on the total amount of the amount of
alkylene oxides employed in the activation and copolymerization) of one or more
alkylene oxides is added to the mixture resulting from step (a), it being possible for this
addition of the part amount of alkylene oxide optionally to be carried out in the
presence of CO,, but preferably in the absence of CO,, and the temperature peak ("hot

35 spot") which occurs due to the subsequent exothermic chemical reaction and/or a drop

in pressure in the reactor then in each case being awaited.



phenol s, catechols, pyrocatechols, thiazines, phenothiazines,

t hi azol es, WOa91biHi3d2o0l es, 2, 2, 6, 6-tetranet hyl pi peri di ne 1PEIYEP24hH054510
nitrostyrenes is enployed as the additiye A), and wherein at |east

one conpound chosen fromthe group consisting of alkaline earth netal
hal i des, al kaline earth netal carboxylates or al um nium carboxyl at es

is enployed as the 15netal salt B). 3. Process according to claim2,
wherei n 4-nitrophenol and/or 2, 4-dinitrophenol is enployed as the

addi tive A) andBAtin |agsesendoaetivetrnp siam difteh disetgmperatret heakgreeehpd in the preceding
consi sting of nagn t i r

cal ci um Stear at o Ac AP, SEE S CRAEMIIEGHAL 6y LENALThTL SF R fhim or
salt B). 4. Procegtykkoeordengmploydnia be aclivatipn and pwoym%h@tma):péromzed more
in thag in step (g fheokiadsi0added Aihe Sidife Ssufitdl Ho X R

of at Feast £ WO antf’oné‘ stgrteresd%tstansgesgl SHTHRE pik ﬂq"fgc tolf step, 1t
i ntroduced into trbelng@a%,sxhlebfvr\vless@m@rni tkmaraétramos,mtr efrmmebyldeloev@méﬁto be
temperature and/ Oleg:igd ohPHLE bridEfE YIS efdfibly int 816 2B 8 BbY Sha h
the additive A an bpf%ona rthe net g{¥ % képng gd f to b% d the
H-functional st ar tempesilse p%kc(é%sp%"h@'hwh mqslrsedl@ﬁo the swhseaypentioxpthermic chemical
Hfunctional starteksHiakpRaRs PFERNE iPhe MabBf ihf AN DMbeing-awaited
Process according to one of cl 1 4, wherein for the activation
accordPng to step (p) 30 (J31) in a first activation step a first

part amount (basedsQpedidife kQlith sARHEh 1@ind e AEpUNt of al kyl ene

oxi des enployed in the activation and copol ynerization) of one or

more al kyl ene é&ﬁ)dersatl%rdaétd\@tjon gen orduntiex peiivatiqnestopt aften ghefteraparaiurg peqkayached
it being possible rphetpmédl@éj%'tl%tgﬂ sf%[a sIt QBB‘%T‘ @e{?&tﬁ?{fc gﬁ@'thﬂés%@ addition
oxi de optionally to be carried out in presence of

preferably in the absenrast apouaOpr thaw@ladsiﬁ@n% @ﬁﬁberpaltt@rr@umeaﬁ aldwln@ﬁ oxide being

35spotj5) which occqééwggﬁlﬁme5g§m§qp§f?uent exotherm c cheni ca
reactlon and/or a drop in pressure in the reactor then in each case

being awaited. - 42 - (132) in a second activation step after the
tenperat ure pe%c@&%@&?ﬂng%cﬁﬁﬁGP&/ﬁé}ég'fd?gheaa%'&a‘ﬁ@ﬁ' on step, a second
part amount (based he total anmount of the anobunt of allcyl ene

oxi des enployedﬂﬂn'ﬁHém6%¥ﬁvﬁvﬂﬁﬁS@ﬁd”d%%%?WW@@P@%ﬁﬁﬁhﬁﬂ@Tméﬁ@nw¥ﬂmePﬂ*

nore al kyl ene oxi dgs,chey 1@%%4&3&@@ b&ivaiion %p, stEf@B@% Isi rOykateli 8MRelth Five times, this
precedi ng activation step, it beihg possible for this addition of the

part afount of al kyfidifien efidhelearbpmeushar thyscragdisenscefithe padt suruntsrpfiafilene oxide
presence of CQ2, b%@m?&ﬁﬁ&f&QthbBm&ﬂ&a&@ﬁ%nce of CO2, and the
tenperature peak ("hoT spot whi ch occurs due to the subsequent
exotherm c chemi cal reaction and/or a drop in pressure in the reactor

then in egch casgelelngqiapad Ligth 7 RUREES ?hegﬁf'\tfl[lgl' P&t hRount 8F BAeoor more alkylene
wherein for the activation (33) in a th activation step or furthe

activation stepsidas vhich sy %’é@r the getvatierpin stepaheP4 1§ 2thie lérOe‘&béu(b?ged on
activagion stepe fifiParkckme)of! the a%ﬁﬁ"tt 66 alk ?Eﬁe tledfeé \éﬁlpfﬂ&&?% thdllaivation_ and
addition of the part anpunt or these additions of the part anmounts of

al kyl ene oxi de cprsilyerization)-ed out in the absence of CO2. Process
according to claim6, wherein for the activation (34) in a further
activation step or further activation steps, after the tenperature

peak reaclfed i Krache aprosdivgiiorrge abelpingtlite B, whesgin ths @mpuntas jhejaddifess dnemgloyed
once to five thﬁﬁénobhb$0@ﬂﬁh&hﬁ@d&ﬁwéﬁﬁ/Hﬁﬁ&c@@BPnt or these _
additions of the part anounts of al kyl ene oxi de being carried out in
the pPBsence of OC2. Process according to claim7, wherein the

parti cul angpar tprRERUBEr@hg R Yhe OF RN t%|8k%€r@ﬁ t%n%ﬁt (‘ﬁ’hh@gﬂdﬁtﬁle A() employed
enployed in the activation in

(based on the totem Odiphsmyrol Sh@%awe:ﬁsal/ [W%Pwléhéﬂﬁméét @Hﬁl@%dalt B)

in the activatigp 8RR W YTBFoL 8t h@%salt B9 sl Aeeprding to one of
clains 1 to 8, mgg?gﬁﬁ t he agguﬁt of th% g@d?ﬁ?ves Af enpl oyed is

35 1L Process according to one of claims 1 to 9, wherein as the additive A),

sterically non-hindered phenols according to formula (II)



{(RI)9 OH and/or catechols according to fornula (1l1la) or

pyr ocat echO20atd6713d2Eng to fornula (111b) (R1)9 OH OH andPGA/EP2011/054510
t hi azi ne according to formula (IVa) or_ ,henothiazines according to
formula (1Vb) 1 (RJ)g Rk Rk and/ or t hi azol es according to formul a

(Va) or benzothi azoles according to formula (Vb) (va) WO

2011/117332 - 44 - PCT/ EP2011/ 054510

(R)q

OH (a0

and/or

catechols according to formula (I1Ia) or pyrocatechols according to formula {I11b)

(R),
OH
5 OH (Illa)
(R,
BN
OH (Illb)
and/or
thiazine according to formula (IVa) or phenothiazines according to formula (IVb)
S
St
N
R¥ (IVa)
(Ri)q (Ri)g
94
N
10 R¥ (IVb)

and/or

thiazoles according to formula (Va) or benzothiazoles according to formula (Vb)

S (Va)



(Vb) " (RI) and/ or oxazi nes according to formula (Vla) or

phenoxazi nW® 20d¢dId3Ag to fornula (VIb) (R)g Rk(Via) Rk SPUNP2011/054510
wherein in the case of the I, 4-oxazinesgaccording to the formla

(Via), these can al so be the correspondlng 1, 2- oxazi nes and/or

1, 3-oxazi nes, wherein in the above-nentioned fornulae g =0, 1 or 2

and 10R represents an am no, brono, or o, cyano quoro i odo,

nmet hoxy, nethyl or nitro group, itro group, R3

represents an acetam do, am no, bro nuty rBb- but yl ,

tert-butyl, chloro, cyano, ethoxy, ett goro i odo, nethoxy,

methyl, nitro, iso-propyl, n-propyl group, Rk represents an Hor a C(Vb)
- C20- al kyl grqmmmrpreferably H or a nethyl, ethyl |so propyl n-

15propyl, n-butyl, iso ert-butyl, hex R
represents an 3¢ a“@?g"%ﬂg “B‘r(XEﬁUB OF?WPO’@%WC 'ym“éal W

i so-propyl, n-propyl, n-butyl, iso-but@, tert-butyl, hexyl

cycl ohexyl group), acetam do, am no, {jbrofo, chloro, cyano, ethoxy,
ethyl, fluoro, hydroxyl, iodo, nethoiy, Hi r(R'group, or wherein the

t hi azol e and/ or the benzothi azole fra nts are linked to one anot her
via disulfide 20bridges, and/or a-nitrpstyrene or 1l-nitrostyrene,

are enpl oyed. 12. Process according to one of clains | to 11, wherein (Va)
the H-functional starter substanqﬂg (RY),

QO

5 (VIb)
wherein in the case of the 1,4-oxazines according to the formula (V1a), these can aiso be the
corresponding 1,2-oxazines and/or 1,3-oxazines,
wherein in the above-mentioned formulae
g= 0,1or2and

10 R represents an amino, bromo, chloro, cyano, fluoro, iodo, methoxy, methyl or nitro
group, preferably a nitro group,

R represents an acetamido, amino, bromo, n-butyl, iso-butyl, tert-butyl, chloro, cyano,
ethoxy, ethyl, fluoro, iodo, methoxy, methyl, nitro, iso-propyl, n-propyl group,

RE  represents an H or a C; - Cy-alkyl group, preferably H or a methyl, ethyl, iso-propyl, n-

15 propyl, n-butyl, iso-butyl, tert-butyl, hexyl, cyclohexyl group,

R' represents an H, C, - Cy-alkyl group (for example methyl, ethyl, iso-propyl, n-propyl,
n-butyl, iso-butyl, tert-butyl, hexyl, cyclohexyl group), acetamido, amino, bromo,
chloro, cyano, ethoxy, ethyl, fluoro, hydroxyl, iodo, methoxy, nitro group, or wherein
the thiazole and/or the benzothiazole fragments are linked to one another via disulfide

20 bridges,
and/or

a-nitrostyrene or f-nitrostyrene, are employed.

12 Process according to one of claims 1 to 1I, wherein the H-functional starter substances
25 employed are chosen from at least one of the group consisting of alcohols, amines, thiols,
amino alcohols, thioalcohols, hydroxy esters, polyether polyols, polyester polyols, polyester

ether polyols, polycarbonate polyols, polyether carbonate polyols, polyethyleneimines,



25 enpl oyed are chosen fromat |east one of the group consistin

al cohol s, WRAY11T3320l s, anino al cohol s, thioal cohol s, HPE@I%MWS“SN

esters, polyether polyols pol yest er pquols, polyester ether

ponoIs, pol ycar bonat e pol yol s, pol yether carbonate polyols,

pol yet hyl enei m nes, - 45 - pol yet her-am nes, polytetrahydrofurans,

pol yet her thi olg3lycihel-MAGEsY b teirahQHrs ks, ;%ﬁ»%ih@ith%ls' olydaeymmgyolpeastor oil, the
aci

di gl yceri de of r|C|noIe|c acid nDnoegcerl es of att
cheni cal |y nodi™aned ofrdfedrceridh of Heipgleie acidy gopeslyserids eff 4 2pigls, s ehemically

and Cl- C24- al kyphodh @t MoCl &- SKV&T Sighbdrabs §pﬁ§tﬁ|a&dpﬂncﬁﬁﬁf}§,gﬂ<y@tfaﬂy%§i esters
2 OH groups per molecule. 5 13. Process accord P to one of clains 1
(5]

to 12, wherei n YHe @bl @ aﬁ%rﬁ%ﬂat@y%{ﬁu%g@ameyee ghl oyed contains at

| east g@ne doubl e nmetal cyani de conpound chosen fromthe group

consi stingQg

zinc hexacg‘énoc%%eﬁ%%%?qdlnﬁ)toﬂnﬁé’ﬁéi?é‘&%/érf&1|2t Wﬁ?ré’(“ltf‘? )doihl‘?\éi“eta] cyanide catalyst

hexacyanof err ategfpldytd cadising abRAs Q)hé Hobx ﬂ@téﬂe%ﬂgadohﬁbtﬂﬂ dhbden 13 Uk group

Process according.to claim 13, wherein the double netal cyanjde
catal yst enpl oyeeri&aa; t PondiCy BBHERINAD é!fatq(%ast ZHife 8P>ea¥ﬁ"e*r'date(m)a zine

conpl exi ng | i gaRthcoitRsRRt{NPMABalgNPhERaGRIRbSthOgIRf al i phatic
et hers, ethanol, isopropanol, n-butanol, iso-butanol, sec-butanol,

tertbdpanol 2- nethyl 3- but en- 2- ol, 2- nethyl 3-butyn-2-ol, ethylene

gl ycol nona: t erfrodasst ydcoﬂdﬁ%t ﬂﬁf:l,aindil@t RkRRe iy Jble ﬂetapcyaarcfe-&wg& employed
et her, trlpropyleneiﬁ ycol nDnonethyI et her anﬂ 3- .
met hy 1- 3- oxet art@9iHeAAIY neNtaing sat 1eish 988 LTEANC CRIMAIETING lighl ghosen Siops the eroup

to 13, which i sgofsditp 8fal@mhtid diheds, bUBRI, Ni&PEdpaiiol, Bhitdno GsottAkol0EeclbABRol, tert-
reactor.

butanol, 2-methyl-3-buten-2-ol, 2-methyl-3-butyn-2-ol, ethylene glycol mono-tert-butyl

15 ether, diethylene glycol mono-tert-butyl ether, tripropylene glycol monomethyl ether and 3-

methyl-3-oxetane-methanol.

15. Process according to one of claims 1 to 13, which is carried out in a tube reactor, stirred tank

or loop reactor.



