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25 Journal of Polymer Science, Part A (2000), 38(16), 2861-2871 describes the immortal
polymerisation of epoxides, lactones and methacrylic acid esters with aluminium metalloporphyrins
and episulfides with zinc metalloporphyrins. It is characterised by the use of protic compounds such
as carboxylic acids and HCI as chain-transfer agent. The use of alcohols as chain-transfer agent is
limited to epoxides and lactones, the catalysts that are used being sensitive to large amounts of

30 alcohol groups and low molecular weight alcohols therefore being unsuitable as starter. Other
disadvantages are the sensitivity of the catalyst to traces of water, and the poor industrial

availability of the catalyst. Experimental details are not mentioned in the publication.

Macromolecules (2001), 34(18), 6196-6201 describes the immortal polymerisation of lactones and
35  lactides with aluminium complexes as catalyst. The use of benzyl alcohol as a monofunctional
chain-transfer molecule is a disadvantage. Other disadvantages are the sensitivity of the catalyst to

traces of water, and the poor industrial availability of the catalyst.
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30 Accordingly, the invention provides a process for the preparation of polycarbonate polyols,
characterised in that cyclic carbonate is polymerised in the presence of DMC catalyst and chain-
transfer agent consisting of polyether carbonate polyols. There can be used as the chain-transfer
agent a polyether carbonate polyol or mixtures of different polyether carbonate polyols. There can
be used as the cyclic carbonate a cyclic carbonate or mixtures of different cyclic carbonates.

35
The invention further provides polycarbonate polyols prepared by the process according to the

invention. The polycarbonate polyols prepared by the process according to the invention comprise



- 3 - polyether groups and can therefore al so be regarded as

pol yet herwoasisaise pol yols. In order to distinguish it frPOT/ERI1/069348
chai n-transfer agents used, the product obtained by the process
according to-the invention is referred-8e as pol ycarbonate pol yol.

5The weight ratio of chain-transfer agent used to cyclic carbonate
used is Qj’o@feﬂiéﬁ@ﬂoypsf fieneah: tBer0ik 4l He Qard@bist padyekiar lcgli'b@’faﬁaf ﬁ:ﬂﬁﬂd VIn fordemmo
1: 0. 005 t e rom

accor di ng BETHEN FROQHE PR EBE et a5, M ieiig hBined bt B ae
of from lfle in@en2i0N G rpforredMas palyalbmbte pdlpe. preferred reacti on

tenperature is from60 to 160C, particularly 10preferably from80 to
130C. Reaction tenperatures that are too high are di sadvant ageous
because eTHearcight eutip 2 aiatn-tritafer ageadused taddliodatbongtk e@edag@re&fabwcm TI@01 to

o, IR TS S SR LR

the reaction m xture. AI ternativel y the conpl et eness of the

conver si the re nued, unt i

cyel bo° camsnates psofies@ne F Rt P eEe R AR oo Hharsigh é?ém 010
t he reactioompsAamME daailjst. TR Chrefe@td eX4aimal tempddyturdeiaFonD b0 36111660k, @articularly
anal yti cal rret hods éﬁﬁoglﬁﬁl R..  NVR spectroscopy, chromat oqgra phi c

met hdds areferbly diop VfalReagion defppefnirerdpalang (e digh refispdasnmeess derayse

by COWpare@ﬁekg;%u;%ﬁéﬁlen ALTRENRS PEESSvAER D, Ng to the invention can be
carried out I'n the presence or absence of an inert solvent, such as,

for exanple, toluene, chlorobenzene, 1, 2-dichloroethane,

1, 2- di MethRXYRLOAMEGe B gefldNAH6m 11has %Qﬁep%fe@ag%m Db 10ndufi€so that generally
invention is preferably carried out in the absence of an inert

sol vent . "P5ug/E CYLic CabpRAta s dsespiittimihg reastionspiyee.gilternadveln b eqniptieteness of the
conpayndsofferdi@f dth@Raétloh i#REnitdréd and continued until no more cyclic carbonate is present in

the reaction mixture. The progress of the reaction can be monitored, for example, by means of
suitable analytical methods (e.g. IR, NMR spectroscopy, chromatographic methods after sample
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20 The process according to the invention can be carried out in the presence or absence of an inert
solvent, such as, for example, toluene, chlorobenzene, 1,2-dichloroethane, 1,2-dimethoxyethane or
dioxane. The process according to the invention is preferably carried out in the absence of an inert

solvent.

25  Cyclic carbonates within the scope of the invention are compounds of formulae (I) and (II)
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Ri, R4 and R independently of one another represent hydrogen or a linear or branched C1 to C12
alkyl radical or a C6 to C10 aryl radical, and
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In a most preferred embodiment of the invention, compounds of formula (1) wherein R1 = R4 =H
or compounds of formula (II) wherein R5 = H are used. Examples of formula (I) are trimethylene
20 carbonate, neopenty! glycol carbonate and 2-methyl-1,3-propanediol carbonate. An example of
formula (I} is ethylene carbonate. This has the advantage that, by the use of these cyclic

carbonates, polycarbonates that contain primary OH groups as end groups are obtained.

DMC catalysts are known and described in US-A 3404109, US-A 3829505, US-A 3941849 and
25  US-A 5158922. Improved DMC catalysts are described in US-A 5470813, EP-A 700949, EP-A
743093, EP-A 761798, WO-A 97/40086, WO-A 98/16310 and WO-A 00/47649. Particular
preference is given to the use of DMC catalysts according to EP-A 700949, which comprise, in
addition to a double metal cyanide compound (e.g. zinc hexacyanocobaltate(1I])) and an organic
complex ligand (e.g. tert-butanol), also a polyether polyol having a number-average molecular
30 weight greater than 500 g/mol. For the tests described in the examples, such a DMC catalyst
comprising a polypropylene glycol having a number-average molecular weight of 1000 g/mol was

used.

Polyether carbonate polyols are used as chain-transfer agent. Polysther carbonate polyols within the
35  scope of the invention also comprise ether groups in addition to carbonate groups and are prepared,
for example, by catalytic addition of alkylene oxides (epoxides) and carbon dioxide to H-functional

starter substances (starters). This reaction is shown schematically in scheme (III), wherein R
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There are preferably used as chain-transfer agent polyether carbonate polyols which are prepared
by the copolymerisation, catalysed by double metal cyanides (DMC catalysts), of carbon dioxide
and alkylene oxides (such as, for example, propylene oxide, epichlorohydrin, styrene oxide,

15 cyclohexene oxide or butene oxides) on H-functional starter substances (starters). Corresponding
preparation processes are described, for example, in EP application number 10000511.5, WO-A
2008/013731 or US-A 20030149232,

Hydroxy-functional polycarbonates can additionally also be used as chain-transfer agents. Hydroxy-
20  functional polycarbonates can be prepared, for example, by condensation of diols with open-chain
dialkyl carbonates with cieavage of the alkyl alcohol. An alternative preparation method for
hydroxy-functional polycarbonates comprises the catalytic addition of alkylene oxides (such as, for
example, ethylene oxide, propylene oxide and/or butylene oxide) and carbon dioxide to H-
functional starter substances (such as, for example, glycerol, propylene glycol and its higher
25  homologues, ethylene glycol and its higher homologues), alkylene oxide and carbon dioxide being

incorporated alternately. Generally, homogeneous zinc or cobalt catalysts are used for that purpose.

A particularly preferred embodiment of the invention is a process for the preparation of
polycarbonate polyols, characterised in that

30 (@) H-functional starter substance, or a mixture of at least two H-functional starter substances,

is placed in a reaction vessel, and water and/or other readily volatile compounds are

optionally removed ("drying"), wherein the DMC catalyst, the H-functional starter
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15  For the preparation of polyether carbonate polyols by catalytic addition of alkylene oxides

(epoxides) and carbon dioxide to H-functional starter substances (starters) in the presence of the
DMC catalysts according to the invention, the H-functional starter substance, or a mixture of at
least two H-functional starter substances, is placed in a reaction vessel and water and/or other
readily volatile compounds are optionally removed. This is carried out, for example, by stripping by
20 means of nitrogen or carbon dioxide (optionally under reduced pressure) or by distillation i vacuo
at temperatures of from 50 to 200°C, preferably from 80 to 160°C, particularly preferably at from
100 to 140°C. This pretreatment of the starter substance, or of the mixture of starter substances, is

referred to in simplified terms as drying hereinbelow.

25 The DMC catalyst can already be present in the H-functional starter substance or the mixture of at
least two H-functional starter substances. It is, however, also possible to add a dried DMC catalyst
to the H-functional starter substance or to the mixture of H-functional starter substances after
drying. The DMC catalyst can be added in solid form or in the form of a suspension in an H-
functional starter substance. If the catalyst is added in the form of a suspension, it is preferably

30 added before drying of the H-functional starter substance(s).

Step (i) is preferably followed by an activation step, wherein a partial amount (based on the total
amount of the amount of alkylene oxides used in the copolymerisation) of one or more alkylene
oxides is particularly preferably added to the mixture resulting from step (i), wherein this addition
35  of the partial amount of alkylene oxide can take place in the presence or absence of CO, and

wherein a waiting period is optionally observed until the temperature peak ("hotspot") that occurs as
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and/or supercritical state under the chosen reaction conditions.

Preferred reactors for the preparation of the polyether carbonate polyols are tubular reactors, stirrer
vessels and loop reactors. The addition of the alkylene oxide and of the CO, can take place,
35  independently of one another, batchwise, semi-continuously (semi-batch) or continuously. For

safety reasons, when using propylene oxide or ethylene oxide the conient of free alkylene oxide
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30  alkyloxysilanes such as, for example, 3-glycidyloxypropyltrimethoxysilane, 3-glycidyloxypropyl-
triethoxysilane, 3-glycidyloxypropyltripropoxysilane, 3-glycidyloxypropyl-methyl-
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There are preferably used as alkylene oxides ethylene oxide and/or propylene oxide, in particular
propylene oxide.
35
There can be used as the suitable H-functional starter substance (also referred to as "starter")

compounds having hydrogen atoms active for the alkoxylation. Groups active for the alkoxylation
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acid, benzoic acid, acrylic acid.

Polyhydric alcohols suitable as H-functional starter substances are, for example, dihydric alcohols
35  (such as, for example, ethylene glycol, diethylene glycol, propylene glycol, dipropylene glycol, 1,3-
propanediol, 1,4-butanediol, 1,4-butenediol, 1,4-butynediol, neopentyl glycol, 1,5-pentanediol,
methylpentanediols (such as, for example, 3-methyl-1,5-pentanediol), 1,6-hexanediol; 1,8-
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rom 150 .t o 20 nol, ag a r the preparation of the

poneste#mE?ﬂg? Se{gpien élghi?éﬁ?gﬂmﬁﬂ ?ﬁ%&ebe used as Hfunctiona
starter substances polycarbonate diols, in particular those having a
nmol ecul ar in the range.from 150 t 4500, g/ nol referaply,
' om 500 1 § TsBsherient G5 e AR ion s gorDpri Robee be Bird s st ndional
of phbsgensaer sdbswmtdsyl carbonate, diethyl carbonate or di phenyl

carbonate and di functional al cohols or pol yester polyols or polyether
pol yol s. 10 Exanpl es of polycarbonates will be found, for exanple, in

EP- A 135917 H-fuka@fon&ixadiel ﬁJbsﬁaﬁk%E Qeifetdlly MavdIS Bthc@sa 9! (V€ HubBBI e diofk Sctive

t he Des pes fr yer. Materi al Sci ence AG, such as, for
exanpl en?(%eg?r%?)l&@ﬁrﬁagl P18 e%’ %&%L&@rw@% gg’ - The flfungtional starter
further eulndissvnd uel dthe individadiiyodt, in B foah REr lﬁar&@eﬁhﬁlee@kwlrﬁfuﬁaianar
be u?gd as FqunctronaI 15starter substances. The FqunctronaI

st ar SUBE AR Sgeneral Iy have a functionality (i.e. number of H
atons active for the polynerisation per nol ecule) of fron11 to 8,

61t hor 1 AT PG AR SFHet REHGPS Flodhol o st ISP Gh0L t wo
Hfunctional 20starter substances. Preferred Hfunctional starter
subst ances are al cohols of the gﬁf&ﬁgh{&grnula (1v) vy
25
wherein x is a number from 1 to 20, preferably an even number from 2 to 20. Examples of alcohols
according to formula (IV) are ethylene glycol, 1,4-butanediol, 1,6-hexanediol, 1,8-octanediol, 1,10-
decanediol and 1,12-dodecanediol. Further preferred H-functional starter substances are neopentyl
glycol, trimethylolpropane, glycerol, pentaerythritol, reaction products of the alcohols according to
30 formula (IV) with e-caprolactone, for example reaction products of trimethylolpropane with &-
caprolactone, reaction products of glycerol with e-caprolactone and reaction products of
pentaerythritol with e-caprolactone. Further preferred as H-functional starter substances are water,
diethylene glycol, dipropylene glycol, castor oil, sorbitol, and polyether polyols composed of

repeating polyalkylene oxide units.
35



HO (CH2)-OH 25 wherein x is a nunber from1l to 20, preferably an even
nunber frpondizigesda. Exanpl es of al cohols accordi ng to forpan/eriolivisosds
are et.hyl ene glycol, 1,4-butanediol, 1,6-hexanediol, 1,8-octanediol,

1, 10- decanedi ol and 1, 12- dodecanedi ol-12Further preferred

H functional starter substances are neopentyl glycol,

tri met hylokH-aReidhal Sthi&eBdtanchient e@wﬁrw br‘éferabl)eérfet 610fore r@ﬁhg@arﬂs @érected
t he alcohols accordrn to 30 fornul a e- caprol act one,

exanpl e rEALHFSHPUP rca'aare%g ?S?Ylfl}ergilbé"%woﬂ}’lﬁ‘ﬁﬂ%ﬁ% ld- rfﬂpele%'r 643?5’6%%0' L4-

reacti on Wf.asHA! S, Pfentinyasr ol m%‘}lbr@arﬁalpf &bBCﬁe@ﬁ@.Ea Slyé2aglsliRRanediol, 1,8-
products of entaer thrrtof c-caprol act one urt er preferred as

H functi a%ﬁredéqlardteéryl@aber%cé@roc@r@"ww' glysstohy frapsshylplpropgne, di- and tri-

di progy| engtighd pOlyeth&dlydls, hérein I8 ilfeller piid lp&lnﬁﬁf\eﬂaﬁ‘ aQﬁ'J MQHH-functional
conposed of repeating pol yal kyl ene oxide units. -

Ff Unct | GHEer SIaRIeE and ERSY e 5198 06 Oh it 1% i éﬂrﬁuyctwr@f b P%PS@H"@ giopylene

nore CcoMpRI4BdHid %&bﬁ:ﬁ& eide.r oy ﬁch‘)%t}ﬁf ?b'lgoﬁ Q;Feﬂérhb‘ly lﬂgveeat hsleemer GLigkaln in the
propyl ene gl ycol r opanedi but anedi ol , 1, 4- bhutanedio

1, 5- pent AHEAITHM, 6220 ﬂ%q F’Blr%lﬂérf@‘?fﬂo@haf QB Omr?eféﬁeﬁ‘tdyl‘ pRjfigilgya molecular Weight
1, 6- hexangdinthe rageBron?61 RRUH BImol SHde! MdBRBISONEI 2 tod. pr opyl ene

egcoI gl ycerol, trinethyl ol propane, di- and tri- 5 functi onal
polyépher ponoIs wherein the pol yether polyol is conposed of a di-

or tri-Hdudprahi onal starter substance and propyl ene oxide or of a di-

or tri-Hfunctional starter substance, propylene oxide and eth Iene ,
oxi de. THMEsriplstrap bpaded|in sisp Siis ngsfisy tﬁg\?éea%f the Fawcenttionef MC prplyshin
t he rangenhd eb®Ritt@e4500 g/ nol and a functionality of from2 to 3,

and in particular a nolecular weight M in the range from62 to 3000
g/mol and a functionality of from2 to 3. 10 Step (iii): DM

cat aljgst P@ﬁﬂalﬁ? lﬁd@@eﬁl ﬁd’DﬁfC&ﬁta(ﬂst is hddeB iPh&pR(E )] BRechiRE it BaSKeeh RN, surprlsmgly,
concentrati aon in the reaction m xture. 15Preferab

however , ﬂrrétfewe yeﬁlferay%qnarsﬁobrabe@mrtrrnéf%%ert. rrsujtmgb”@ehﬁeé@r)tstllha@t%eé?rMC

found, s léﬁiﬁ{ykts\lvﬁlal Yas §utBdiedt RBtaRAL MEAIST fof Bl RAPRL@nP RhiGftal polymerisation. The
chai n-transfer agent resulting fromstep (H) _still contains DVC

cat al yst 2d¥ntage éh‘%ﬁPPP‘EWé'Ht'Sé&%Oa‘F%IY dhag dhe DMy catgystymingd faretia dimortal

i mor t al e@lrnérrﬁrlb@@rtheéycnar eeb@gréemtaﬁ:gﬂy@fesénta inth@ SRR AIBRE adef.
accohg ly that the DMC cat al required for the imorta

pol y i G ipprafgiably panried Oe%rnbfhﬁafeé@cr &f fiomeklytp 3108 gwax DME eqtdyst. The

chai n-t rer@ér?ee RABBA tem;?eﬁ)au% 6P fickf o S 1m°ef Frraahaﬂm@rera%@ Bbth donkol Pgec,

presence of from10 to 0 ppm DMC cat al ys he "preferred reaction

t enper at deaction t¢mpsmtEes th@t AgOc highrars distdapntggepuschespush lethef gronpss@e tifgn also

130C. Reagid.@0ithReLALEEGS that are too high are di sadvantageous

because ether groups-are fhen also formed with cl eavage of CO2. 25The

reaction time in step (iii) is generally from1l to 48 hours,

pr ef o5 abl’ﬁﬁe fda@Bn4inteQn %ﬁlép hﬂﬁjfs%ene?glytm 1 gaeéfkq{oﬂrs reﬁ&bgﬂi} QY&M lﬁ)urs so that

carbonate iIs gresent in the reacti'on m xture. tern

conpl et eerssallyf ne hreore o%@é? staghen@e i heresepladt it repcior dmln@ret oAlgqreq@v(lHr Jhe

'S moni t QbfidleRfdls GO IBHRiN he AR Bodiiil (€ GHBPRHURich3d RACEHhued

in the reaction m xture. e progress o rea

moni t or edntilfngrmass elie¢ earbwtenem@nbm thereaction relxatnalT)hp prgresyefithowactioe cayp, be

I R, NMR s S r
ﬁ&%&)%PQ;Y ﬁr & y.%ml& Qg's galrre anggrmmﬁcrdg e RNGR GERGR ody,

or can be eternlne enpiric conpar at tést's
30  chromatographic methods after sample removal) or can be determined purely empirically by

comparative tests.

The process according to step (iii) can be carried out in the presence or absence of an inert solvent,
such as, for example, toluene, chlorobenzene, 1,2-dichloroethane, 1,2-dimethoxyethane or dioxane.

35  The process according to the invention is preferably carried out in the absence of an inert solvent.



The process according to step (Hi) can be carried out in the presence
or absenceoabizasessmert sol vent, such as, for exanple, tol USITIBEP2011/069348
chl or obenzene, 1, 2-di chl oroet hane, 1, 2-di net hoxyet hane or di oxane.
35The process according to the inventioid-is preferably carried out in
t he absence of an inert solvent. - 13 - In an alternative enbodi nent
of the iy Qﬂbit@ﬁhtf&/h %Bodlﬁeﬂﬂ € theasvettival thert isanRsd grchaigenhsfer agent a polycarbonate
pol ycar bon whi ch has been prepared by the rocess of .

D edent DGR G oo e bR G 5, (6 brore SRS GEwBuintSghon HESma BBt af5 ocess
of pol yC&bhﬁ@@’éﬁarﬂ%y@b(ﬂycaﬁﬁbﬂﬁt&@bi@élk s:ﬁﬂadtalsemattha@yydhbeareafateqmpélmer&ed in

olymerised in t t al nd of carbonate
ol Yol prceiFBra N ST 5a a8k st rie bl Rrered PYAPE Ao Agiging t the

chai nstr aﬁh‘&:ﬁﬁcﬁn (age}mrﬂ-trangﬁr hdvat). ’Bclntﬂlat dnh etg@pély@afohaa ated aul S&ﬁln asnsfer ggent and
chai n-transfe and t clig.carbonate ar sed..in

o ot B bfae SHEPane Rt sused g wer tefo vy, TorlR do edds Sty
1: 0. 005 tp@ef&ralﬁy fll'diﬁﬁt 0 poefer:abhyst bretsmably Gof10%0.003 td:111. Thése $@lycarbonate polyols

pol ycar bonat e used as chai nsf.er agent are prepared
Dot or ahanted 1 BrelgaTe i aaerPuRt BUs g oThEPIAB CHeUTor di ng o

the invention permts access to polycarbonate polyols whi ch have a
nol ecyl ar me ht distributjon that is not or ot subst%ntlal(%
br oad€ned ¢ PeIFCHNg PHES UNERYLN Py é?Ce%?gt&Ro y&ﬁ’é?"'\’/a’i‘? epyels gvhich have a
di sti ngUIIﬁl&ﬂlabWe@htdﬁithlﬁlﬁldn @t fswacéd l@ﬂﬁkhlis‘_téntlﬂby Hotdbad|cympdreD&ith the chain-

cyclic carbgnat e, t|o bet e i sSeco r oups
in the eﬁH“%?r&%&“téaa“’Bl& a5 idpayshe 1*’9 r"gﬁ’ﬁ‘r@? g‘ﬁ‘é“%’ap%g%f@;\’g chodsing the
neopent yleyglcy@edongar e naatoebenaeeﬂqﬁ ey AnBsap61ARSNOHI @bups b tlﬁbaélﬁog}aﬁlﬁcdﬂrbe

R C T IR T L L
obt ailsed caﬂbﬂneﬁ@dﬁﬂmﬂylﬁe Raibbiate ﬁe:@éalruﬂalﬁeycyaw G SVARS, popfchitBfia¥e St MbDBntain
have a h| reqéh|V|t e in the reaction with

o0y anat B GG aaigiaY i SroTP e G PBhCy | on of polyol s i th

dii socyanates 20 and/or polyisocyanatcs, this results in nore rapid
curing of the materials. Fields of use are the production of flexible
foams, rifPUPRAEEIREYith HEMWR EﬁoepﬁuPléWﬁaPZ%gfmﬂﬁ%eyea%{@ﬁééﬁ%@w gexample
al'so in Sil tea@getio atithNigoy AR SH tukd@inse amﬂ; diy SHRekEdtiON Bf pa_l@'b]gahtlﬁ&fsb@ﬁﬁates
are ipter glla t he nanuf%ctu rs of Eghr éﬁ and E gurethag

mat e al $YVOERHYSHYHRESSNSCEHQith Y FaP e 16 OR oA EHHE HacIg Pt Pigcre the
out wit hcpbﬁduamﬁmfe}exibmefroamgasgld fahsohagpRil RERGeE dPURY i akdsWwedbnd also in
noderate t eratures, and preferably w thout inert solvents

such
as, for SYLHBFRINE SOUBRRLIOn: [P CEPER RN e8! SEIGTSCRY S ot ioaiie mantiacturers of

1, 2- di metphpylysiRaARE pAyureth@xangeriakei ng required. A high content of
primary OH end groups can ot herwi se be achieved only by the use of

et hyl ene oxide in the polyether carbonate preparation. The use of

e}] hy tzenE T:hx peesk Sccquﬁfgttb maﬁ)\t(jﬁgon e r?g OMENESut whtBbut E?ﬂﬁl@)ﬂﬁle@fg?s&@élﬂblﬁg)' dhd
t he wor place an OXI C hder the action conditions of th
pol yet heP"E& B siisk ﬁrlaf)i%aé% (GHperafies, Bﬂ}épf?&r%hliyé”éta%éﬁ%a%{?’?“% SHdy 5o for

bet ween ekdiylgn@leid, dehldbikngae Lo d:lma@ba@né 0 1 @ldiiBetBY:SLihEnee b i RBR:, being
carbonate is yre Flnant % t he nce of c%rbon di oxi de. 14

Exanpl es redvire A high content o prlmary groups can otherwise be achieved only by the use of

ethylene oxide in the polyether carbonate preparation. The use of ethylene oxide is questionable,

30  however, for reasons of safety in the workplace and toxicity. Under the reaction conditions of the

polyether carbonate preparation, the DMC-catalysed secondary reaction between ethylene oxide and

carbon dioxide to give cyclic ethylene carbonate is predominant in the presence of carbon dioxide.



The wei ght- and nunber-average nol ecul ar wei ght of the resulting

pol ynmer s wazod@sgssm ned by neans of gel perneation chromat BXUVEREY1/069348
(GPC), The procedure according to DIN 55672-1: "Gel b5perneation
chromat ography, Part 1 - Tetrahydrofurdd-as el ution solvent" was

foll owed. Pol ystyrene sanples of known nolar nmass were used for

cal i br at iBxamplEfie pol ydi spersity is the ratio of the weight-average

nol ecul ar wei ght to the nunber-average nol ecul ar wei ght. The

pol ydi spersity is used within the scope of the invention to assess

t he breadthh wiipk- dndeuribbeselags moticght weipistdfitutebuiting pdbahers Svab detsitined by

o gt e 4 it eSton Brerfinabey IERCH T il Brotihe D ETT SsER e
wei ght di d

5324052, pbﬂﬁeaﬁbmtrckwdt@rﬁﬁhg,l RactONET ety dusteen aselstivn\selvent! wad foAGlveadf Polystyrene
THF/ di chl or rret ane. trat i on wa(g1 carr,i d out with 0.5 nol ar

et hanol i ¢ °‘(%H‘8 BRI RS i Rl BY) means of potentionetry).

Castor oil with certified OH nunber was used as test substance. The

i ndi cati f t ers to et her

car bonat PBAEITERhE PRETE Br s UUpirarE BB T gt ey gitboraverage

pol yet hermdlﬁllbﬂwaitgﬂt Phd Mﬂj/dxsmsnﬁﬁshl@émﬂﬂﬁldthbycdﬁieaﬂme @fventﬂﬁ tb\lb@css the brelzadth
Ul t eld, 40 6 The,. sam

R (o 1S A R g e A e g i v QU R A

I esonanc ésoadér thdwaolttHNVRIghpdietibution( based on TM5 = 0 ppn) are as
follows: polyether polyol (ether units in the polynmer w thout

i ncor porated carbon dioxide): resonances at 1.11 to 1.17 ppmwth

area A, nas@mnmebeamadaafm&mrtﬁsbztsﬁ of DINaB 4182, b35N&ﬁdﬁl€}m@tr@lidone was used

resultin fro ein rated in th . er, c (o]

et vor s i) Rk R ol B s Bl o Y DS Ol KB

corrés po rietgl Iiomt Becbkg;aﬁ@my mezdy ©f pSreiRiROMATEStorr BISWiIRaReEfisdl OH ndiabek. wh9 (Ij.lsed
th rea rresponds to at ons, te

PP ooyl end S5 atbsne ol e Rihsoig e Srab i SResar h el e o e (KLHYEn B St

ar ea carbonate polyol].

The ratio of propylene carbonate formed to polyether carbonate polyol was determined by means of
20 NMR spectroscopy (Bruker, 400 Ultrashield, 400 MHz, 16 scans). The sample was dissolved in
each case in deuterated chloroform. The relevant resonances in the "H-NMR spectrum (based on
TMS = 0 ppm) are as follows:
*  polyether polyol (ether units in the polymer without incorporated carbon dioxide): resonances
at 1.11 to 1.17 ppm with area A, resonance area corresponds to 3 H atoms,
25 s carbonate resulting from carbon dioxide incorporated in the polyether carbonate polyol:
resonances at 1.25 to 1.32 ppm with area B, resonance area corresponds to 3 H atoms,
e cyclic carbonate: resonance at 1.45-1.49 ppm with area C, resonance area corresponds to 3 H
atoms,
¢ unreacted propylene oxide: resonance at 2.95-2,99 ppm with area D, resonance area
30 corresponds to one H atom,
* unreacted trimethylene carbonate: 4.46 and 2.15 ppm with areas E and F, resonance areas
correspond to 4 and 2 H atoms,
» trimethylene carbonate incorporated into the polymer: 4.24 and 2.05 ppm with areas G and H,

resonance areas correspond to 4 and 2 H atoms.
35



30corresponds to one H atom unreacted trinethylene carbonate: 4.46
and 2. 15 wonomicsdssar eas E and F, resonance areas coOrresporeC/PPA10ed348
2 H atons, trinmethylene carbonate incorporated into the polyner:

4.24 and 2.05 ppmwi th areas G and H, fl&sonance areas correspond to 4
and 2 H atons. WO 2012/ 059550PCT/ EP2011/ 069348 - 15 - The anount of
car bonat erHeNGRLROEBELEorbR hiepdtd IR thel pdlynke ifi @R teacton Nhiktudd €& Eafculated as
cal cul ated as foll ows: Taking into account the relative

i nt ensi tif@%%Ys{ he anount of pol yner-bonded carbonate (“Iinear
5carbonate” LC) in the reaction m xture was converted to nol %

according.to formul a : 1L.C=*100% A+B The, anount, by wei ght (j,n
wt. 9% of gl‘ﬁisw B e dh: Bindrtenspies: e iamoppreok eolpT oA AR el hear
10cal sul ah@dnaeqan) i thg réactidnafiiftekedwds\ébiverted to molB*ateb2dihiio. ForhDPEV):
A*58+B* 102 The factor 102 results fromthe sumof the nolar nmasses
of CO2 (nolar mass 44 g/ nol) and of 15propyl ene oxi de (nolar mass 58
g/mol), the factor 58 results fromtghe nol ar mass of propyl ene oxi de.
The amount (in nol % of unreaclted JI¥¥e oxide (PO in the (V).
reaction nixture was cal cul ated actdrting to formula (VI1): PO *100%

The amount by weight (in wt.%) of polymer-bonded carbonate (LC’) in the reaction mixture was

10 calculated according to formula (VI):

_ B#102
A*58+ B*102

1

*100% (VI).

The factor 102 results from the sum of the molar masses of CO, (molar mass 44 g/mol) and of
15  propylene oxide (molar mass 58 g/mol), the factor 58 results from the molar mass of propylene

oxide.

The amount (in mol%) of unreacted propylene oxide (PO) in the reaction mixture was calculated

according to formula (VII):

20
O= D *100% (VII).
Al3+B/3+C/3+D
The amount (in mol%) of cyclic carbonate (CC’) in the reaction mixture was calculated according
to formula (VIII):
25
C/3
= *100% (VIID).
Al3+B/3+C/3
The amount {in mol%) of unreacted trimethylene carbonate (TMC) in the reaction mixture was
calculated according to formula (IX):
30

E+F

™C=—---—
E+F+G+H

*100% 0.



Al 3+B13+C13+D (VII). The amount (in nmol% of cyclic carbonate (CC)

in the rasorPEMSMSAt ure was cal cul ated accordi ng to fornmul BC/EPA0LD)069348
Cl3 CC =*100% A/ 3+B/3+C/3 (VIII1). The amount (in nmol% of unreacted
trinmet hyl ene carbonate (TMC) in the reddt-i on m xture was cal cul at ed
according to formula (1 X): E+tF TMC-*100% E+F+GtH - 16 - The 19F- NWR
spectr oscmei '&- NM@sspearmmpﬁz fheasudabes frrieregnining thieadati® od prifdry n@sscofidary OH

secondary car ut t
Vet od- D s HeR B sERIhER Qe TRLMelR o 47 THE Corghiicyof ™™
primry (llﬁeglalﬂ):m]ab 'Ihemgnaiﬁjﬁepmeﬂyﬂﬂ grhepsrvaangebser?v&d R3hd @nger35. 333t0p-p5r83 ppm,
the signagls. econ QUPs ver e e 75.48 to -75.57
ppm 5 E>6<Hle 3 o 5“"(0“?3“ pﬁ P%“f ¢ fperyeds b@e{s %%sgzrpBglnate di ol
(chai A- transfer agent) by copol yneri sation of propyl ene oxide (PO
and CQO2 i]&aﬁlhl%lpr esence of pol ypropyl ene glycol as starter

(@) Preparation of a polyether carbonate diol (chain-transfer agent) by copolymerisation of

propylene oxide (PO) and CO; in the presence of polypropylene glycol as starter

10 A mixture of 7.9 mg of DMC catalyst (prepared according to Example 6 of WO-A 01/80994) and
13.3 g of polypropylene glycol (starter, molecular weight 1000 g/mol) was placed in a 300 ml
pressurised reactor and stirred (500 rpm) for 1 hour at 130°C under a slight vacuum (50 mbar) and a
light stream of argon. After application of a CO, pressure of 15 bar, 9.5 g of propylene oxide (PO)
were metered in with the aid of an HPLC pump (1.0 ml/min). The reaction mixture was stirred for

15 15 minutes at 130°C (stirring speed 500 min™). A further 33.0 g of PO were then metered in via an
HPLC pump (1.0 ml/min). When the addition was complete, stirring was carried out for a further
3 hours at 130°C. A sample removed after that reaction time was studied by means of NMR
spectroscopy. The mixture contained polyether carbonate containing 10.5 mol% carbonate units
corresponding to 17.1 swt.% carbon dioxide, 0.1 mol% propylene oxide and 1.1 mol% cyclic

20 propylene carbonate.

The low molecular weight constituents were removed from the mixture in a rotary evaporator, and a
sample was studied by means of NMR spectroscopy. There were obtained 39.4 g of a mixture of
polyether carbonate containing 10.8 mol% carbonate units, 0.0 mol% propylene oxide and
25 1.1 mol% cyclic propylene carbonate. By means of '°F NMR spectroscopy, the ratio of primary to
secondary OH groups was determined as 11.6/88.4. The polyether carbonate obtained had a
molecular weight M, = 6520 g/mol, M,, = 9530 g/mol and a polydispersity of 2.06. The OH number

of the mixture obtained was 25.7 mggon/g.

30 () Reaction of the polyether carbonate diol obtained from stage a) with trimethylene carbonate

(immortal ring-opening polvmerisation with DMC catalyst)

A mixture of 10.5 g of DMC catalyst (prepared according to Example 6 of WO-A 01/80994), 20.1 g
of polymer from Example 1 (a) and 20.1 g of trimethylene carbonate was placed in a 300 ml

35  pressurised reactor and stirred (stirring speed 500 min™) for 30 minutes at 110°C under reduced



10A m xture of 7.9 ng of DMC catal yst (prepared according to Exanple
6- of WO- Av0202089%4) and 13.3 g of pol ypropyl ene gl ycol (SEGI/EE0]1/069348
nol ecul ar wei ght 1000 g/nol) was placed in a 300 mM pressurised
reactor and stirred (500 rpm for 1 hour7-at 130C under a slight
vacuum (50 nmbar) and a light stream of argon. After application of a
CO2 pr esgusseur®fp 55 bibhis) afld B Ii@t@fre:mf Sy ERN&n @xgofl Prebdued ofies Bar WL el dppliad,
with the aid of an HPLC pu gl. m /mn). The reaction m xture was
stirred 3¢ Stfﬂ“glgasrﬁamﬂié@t 33960415 ring speed 500 nin-1). A
further 33.0 g of PO were then nmetered in via an HPLC punp (1.0
m/mn). V\hen the addition was conplete, stirring was carried out for

a furtherths yw&?%thwlweemwrgmﬂ@anpeﬁb%éfae M%ﬁmﬂﬁ%ﬁw%ate@x Bfnthe fepgfion
was ssudlnﬂdtuleysma&oe{plewv&@e@%r&seenmmeaiﬂenma%wae (Bgnhaadae& F NMR
pol yet her carbonate contajning 10.5 %@ carbonate unit

cor r esporfBFHEsPY: 1he 1atioug! BRTERY £ e Q&L grgups ¥ips %tHPBWI Bnd2-Yki-gelhe

and 1.1 rmly%/melydahjoﬁataeﬁtaﬁéﬁ/ba@m&naa&uﬂ@aetgﬁt MTRa2 780 /Tel, 84, = A8, 72%d/61bT and a
constltuenrs wer.e renmoved fromthe mxturelnarotar evapor ator,

and a sarfpivaispastyaf|dbethefH runbss obhe Npiire phiginphy  MEKeEEe wer e
obtained 39.4 g of a m xture of polyether carbonate containing 10.8
nol %, car honate _units, 0.0 nol % propyl ene oxide and 25 1.1 nol % cyclic
prop)} enéXadPlEgnat e. By nmeans of 19F NMR spectroscopy, the ratio of
prinery tg seeendss bf GHp@yakR Scalfsmad iRl ?@hﬂﬁt@rﬁfeﬂ%g@ft)ggy oTﬁﬁ‘er:satzon of
poI yet her ca;e onate obtai ned had a nol ecul ar WEI?{‘ 5P

= 95 BUPRYIRDP H(E Oh bt Yl dhratrasersy cgpolypromylensiéo! eﬂstﬁr&%er of the
mxture obtai ned was 25.7 ngKoH g. 30(b) Reaction of the polyet her
carbonate di ol tained from sta e a) with trinmethyl ene carbo
(i mor t al P¥ige Bgéﬁu%o @PF%WEG\F‘EWW%%‘F@Plyéﬂ)f AAOH?Q&%} nd
of 1055 @.5f @h@c&aﬁowoyatud wtﬁearrﬁae@%%qgmgo@ %/Iﬁaqafmbt%nﬁhﬁfs \&B1 Aumber
01/80994), 20.1 from Exanp %
trimet hyl %ﬁegwfgg&ﬁap Cfvdaé aap%%aleﬁw@dswwn %ﬁrﬁéé%o@rrpeb@r ﬂ daetabl30°C
and sti rﬁlﬁ&%l‘ﬁ%ﬁ%ﬁ%dﬁgm??@ﬁnﬁal Oy 4T t;t)ealfn%al%gn rﬂf’fk'r'taﬁﬁlcﬁon%%ggd#gg:@gure of
reduced WD 2012/ 059550PCT/ EP2011/069348 - - pressure
mbar) and> &1 P-gistof srapelsns SFidePd wereAprtapdya iththesaid plangfl eumafrl Oypkémin).

then app I'1"h§ q\eacﬁ‘&p m%ﬁr@ r\’«@@ Gei\Mep f(ﬁ’alrSrlhl“ﬁgtsso Bt ] 3fOQC5 (%an?é,’\‘lk%e@% 06‘ q'nq lg Xhﬁrther

yield of the polynmer m xture was quantitative. spectroscopl ¢
st udg0of 38Ae t‘Pfe%@twm theg métgredine vwthHL@muplh)e(ﬂéJ mEmg s !Mhelm tlef additen was
trimethyl a a n ) 0SC0 the ratjo
of pri rmrc@ﬁ@gtgsgetpﬁp E\Es c%‘ecmglgtut%g our aﬁng zpné?lix}e_n?ve ﬁ%er that

pol yet hetreacmnbmmatveas csb,tdaadnle,sd I‘d”ealﬂi af NMRewbla)‘scM@'l Qhére Mms—obiﬁne_d&()mlxture of
g]/‘ n:)lhe mpx Eltgieg ca%tgog:a:ltﬁec nta%?n%lg.ggrg%é ﬁal § téxcgﬁﬁpgn@ng to 19_| wtq’pbcarbon
dioxide, no unreacted propylene oxide and 1.3 mol% cychc propylene carbonate.
25
The low molecular weight constituents were removed from the mixture in a rotary evaporator, and a
sample was studied by means of NMR spectroscopy. There were obtained 38.9 g of a mixture of
polyether carbonate containing 10.9 moi% carbonate units, no unreacted propylene oxide and
1.5 mol% cyclic propylene carbonate. By means of ’F NMR spectroscopy, the ratio of primary to
30  secondary OH groups was determined as 11.7/88.3. The polyether carbonate obtained had a
molecular weight M, = 5620 g/mol, M,, = 7340 g/mol and a polydispersity of 1.31. The OH number

of the mixture obtained was 40.0 mggon/g.



(a) Preparation of a polyether carbonate triol (chain-transfer agent)
by copol ywwerorasszsm of propyl ene oxide (PO and CO2 in thePQI/ERBIDE348
of pol.ypropylene triol as starter A m xture of 8. 1 ng of DMC catal yst
(prepared according to Exanple 6 of WO 1&-01/80994) and 15 8.5 g of
Arcol Polyol 1110 (starter, nolecular weight 700 g/nol, functionality
3, OH nurrb)eﬁeaza& @g%@b%lgéthmra@ha@efdon dbttﬁw@%nfﬂmg}r@%w#ﬁ@dzyfeﬁ@ﬁdrﬂ&nate
and stlrge 95 . 0 der a slight vacuum (50
nbar) and™{"Y {4 HEERRYBRACE AWHA C‘.’a-’|cat|on of a CO2

pressure of 15 bar 9.5 g of propylene oxide (PO were netered in

with the aid PL 1.0 mM/mn)..The reaq

Stirred ropREe sl M&@@@%@é et hgeidhedurssoins ot yp-A Rl dRep2 ¢
20 3350 @roblyRer WemeEtdnete rmh)emeldzo n ngf&nﬁl@thﬂEiLeCca@bUﬁﬁte(\iasoplmeﬂ ik @)300 mi

When the additi on was conp stirrjn arried out for
further Freied actanie Stlﬁregéﬁﬁ'i*@ SR OlEmir) EF 3P HBIRU PR ch 08 Spdefrgeduced

was st udippdsudy (1R a8 fbe) aNVRIISREEEMOSCLEN. AIEI%%E pHasurdSL B PRGvad then applied,
m xture of polyether carbonate containing 8 | % carbonate units

cor r espordf Flrikdwasragiegoubior heshatdil 6% de, no unreacted propyl ene
oxide and 1.3 mol % cyclic propyl ene carbonate. 25 The | ow nol ecul ar
wei ght constituents were renoved fromthe mxture in a rotary

evapaPat dhe yiglhiolathe aelymer pidure pyas arantimyiverdan MR SNW%‘;Q@@:?H“@S glothg reaction
There Wernﬁxtqp:t \ré"%j%%%m%/eﬁhd?lfof@rnﬂétﬁ}iélﬁ%at‘%na@b,V/%eIQt%r ofcﬁrWR%b&troscopy, the
cont ai ni ng nol % car bonate unit's, no unreacted | ene” oxi de

and 1.5 ﬁﬁlm/efcwemq% 1) pespydasn OHcgrpeRs neasdeteRyinph an 29.8/ 0 19 eNpgirether carbonate
spect r 0S¢8fkhed mpa %ﬁécglapam@m Maéyl 11680 gAh1SAC ANdad3Y g%#olga&el@%lmae, sity of

deternlned as . %ether car bonat e obt-ai ne
nol ecul arl- %T@I‘QH N’B“bGTS’GQ"@ ﬂgﬁﬁ’@lo tajed wayBU@mgtantst and a

pol ydgspersity of 1.31. The OH nunmber of the m xture obtai ned was
40. 0 ngKoH g. WD 2012/ 059550PCT/ EP2011/ 069348 - 18 - (b) Reaction of
t he pol yether carbonate triol obtained fromstage a) with
trimethyl ene carbonate (imortal ring-opening polynerisation with DMC
catalyst) A mxture of 10.3 g of DMC catal yst (prepared according to
Exanple 6 of WO-A 01/80994), 20.2 g 5 of polyner from Exanple 1 (a)
and 20.1 g of trinmethylene carbonate was placed in a 300 m
pressurised reactor and stirred (stirring speed 500 mn-1) for 30

m nutes at 110C under reduced pressure (p = 75 nbar) and a |ight
stream of argon. An argon pressure of 2.1 bar was then applied, and
stirring was carried out for 3 hours at 110C. 10The yield of the

pol ymer m xture was quantitative. The NMR spectroscopic study of the
reaction m xture gave 78. 2% conversion of trimnmethylene carbonate. By
nmeans of 19F NMWR spectroscopy, the ratio of primary to secondary COH
groups was determ ned as 79.8/20.2. The pol yet her carbonate obtai ned
had a nol ecul ar weight Mh = 11,600 g/nmol, M = 18,630 g/nmol and a

pol ydi spersity of 1.61. The OH nunber of the m xture obtai ned was
21.6 ngKol1/g. 15 - 19-
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Patent clains 1. Process for the preparation of polycarbonate

pol yol s, wbaoaasessosed in that cyclic carbonate is pol ynerprceerion /ddasis
presence of DMC catal yst and chain-transfer agent consisting of

pol yet her carbonate polyols. 2. Processi%according to claim1, wherein
the cyclic carbonate is selected fromat |east one compound of the
group cormatehSdldigst he conpounds of formulae (1) and (11) wherein
10RI, R4 and R5 i ndependently of one another represent hydrogen or a

| i near nche radi ca C6 to,Cl0 aryl. .
i cal  land RS o e R R RGeS ank She deror P Gadithe cubonate i
hydr ogen or @olb'mﬂl%lﬂ i0the Preaghed 60IDKIC datalysl ahd @hdiy-traisdl iagenk consisengldF pbBether
ClO aryl radic or an allyloxynmethyl radical. 153. Process according
to claiml, ﬁﬂg?%ﬁﬁPogﬁg‘cyclic carbonates are selected fromat |east
one of the conpounds of the group conprising trimet hyl ene carbonate,

neopent yl coI car bonat e, entan

Car bonat & o PR RUIRE 10 510 aiatelt T By D P 19 S s o eas one
car bonat e, Zerﬂy{ﬁ oflthd goup paneRinglthecdmpowndt of forudaga®nna®di ol
carbonate, 2- nethyl-putane-1, 3-di ol carbonate, TMP-nonoallyl ether
carbonate, pentaerytliritol diallyl 20ether caffbonate, propylene
carbonat e, phenyl et hy] ene carbonate and et hyl/ene carbonate. 4.Process
according to claiml erein there is use s the DMC catal yst zinc
hexacyanocobal tat@&(111) "@hi ch conprises §s organic conplex |igands
tert-butanol and pol yet her polyol havimg a n er - average nol ecul ar

Rsg

(D (ID

wherein

10 R1, R4 and RS independently of one another represent hydrogen or a linear or branched Cl to
C12 alkyl radical or a C6 to C10 aryl radical, and
R2 and R3 independently of one another represent hydrogen or a linear or branched C1 to

C12 alkyl radical or a C6 to C10 aryl radical or an allyloxymethyl radical.

15 3.  Process according to claim 1, wherein the cyclic carbonates are selected from at least one of
the compounds of the group comprising trimethylene carbonate, neopentyl glycol carbonate,
2,2,4-trimethyl-1,3-pentanediol carbonate, 2,2-dimethyl-1,3-butanediol carbonate, 1,3-
butanediol carbonate, 2-methyl-1,3-propanediol carbonate, 2,4-pentanediol carbonate, 2-
methyl-butane-1,3-diol carbonate, TMP-monoallyl ether carbonate, pentaerythritol diallyl

20 ether carbonate, propylene carbonate, phenylethylene carbonate and ethylene carbonate.

4. Process according to claim 1, wherein there is used as the DMC catalyst zinc
hexacyanocobaltate(III) which comprises as organic complex ligands fert-butanol and a
polyether polyol having a number-average molecular weight greater than 500 g/mol.

25
5. Process according to claim I, characterised in that trimethylene carbonate is used as the cyclic

carbonate,



25 - 20 - Process according to claim1l, characterised in that the

pol yer i smbran/oedss6 he cyclic carbonate takes place in the FIEERNCKI6OI48
DMC catal yst and at | east one chain-transfer agent at a reaction
tenmperature of from60 to 160C. Proces0according to claim1l,
characterised in that the weight ratio of chain-transfer agent to
cyclic car bopraikessiascotdi@gMokldim QQdhatRtelisdQn tHAt me@s@maﬁ@ﬁmdbfnge t:;&lis kgbdnate

1, characterised.in.that (i H: ti onal rter u

T xture of - mtakroieet i (8 prsberin o DERSADER S Rt Bhs SHERLAIECiasfian Sypaon
a reaction vesfehatur@strodat®io 180, or other readily volatile conpounds
are optionally renoved ("drying"), wherein the DMC catal yst, the

H- functional starter substance, or the m xture of at |east two

H-funst i agnal pedeask a€dorGRdHt MG ES chatdcRriqdds thab 8 GFedrhOfatid fof Blfaid-fighsfer agent to
drying, (ii) alkylene oxides and carbon dioxide are added to the

m xture resuFft"il‘ﬁ@arP?‘B‘Fﬁléf"@‘ﬁ 11q-801 e L:gfol ymeri sation” with formation of
t he pol yether carbonate pol yol chain-transfer agent), (iii) to the

m xture resulting fromstep, (ii) there is added the cyclic carbonate,
whi ch car- be PIoqess asgrpdingsto graimy | soharagieised dhatt he cyclic car bonat e

cont ai ned i n¢ heHMiadiidh® i@kt |shbsBied, r @M ShifRird lof Jat 1MRE R TH-tRetioM] Sfatter
ratio of mxture resulting fromstep (ii) to added cyclic carbonate

is fi8m 1:0. 001 tu§stancsy, is hlered Wéarrégqslpfmﬁ@selmaké rater; 20diop iiep deadly yolatile

tenperature of fgmpohftist fe u\%ﬁ&nall?ﬁ@rﬁ@@a @ESRED] MlleltB @alaamvfc%atalyst the H-
characterised in_that no cat al is added in step |||£J. Pr ocess

accordi ng to cl afustionale ﬁ%?%\cf‘@?tfué"éd of {he maktuEen et &t l‘?Stué‘?é‘H Fytungtiggal starter

chai n-transfer ag®knces, @f}lﬁgﬂﬂ@gjﬂ@&@%@@ryh@s been prepared by the
process accordi n to claim1. Aliphatic polqyésdar bonat es obt ai nabl e by

a process ac g8r of h}del}eoo%c}f? anl]éalg?n dioxidgarera pthe mixture resulting from step (i)

15 ("copolymerisation" with formation of the polyether carbonate polyol chain-transfer
agent),

(iii) to the mixture resulting from step (ii) there is added the cyclic carbonate, which can be
the same as or different from the cyclic carbonate contained in the mixture resulting
from step (ii), wherein the weight ratio of mixture resulting from step (ii} to added

20 cyclic carbonate is from 1:0.001 to 1:50, and the resulting mixture is reacted at a

temperature of from 60 to 160°C.
9. Process according to claim 8, characterised in that no DMC catalyst is added in step (iii).

25 10. Process according to claim I, characterised in that there is used as the chain-transfer agent a

polycarbonate which has been prepared by the process according to claim 1.

11.  Aliphatic polycarbonates obtainable by a process according to any one of claims 1 to 10.



