;e3enl L, 6Tnz\ PRODUCTI ON OF POLYESTER CARBONATES Field of the Invention The
present invention relates, in general to processes for the”u,ﬁmmwmmmﬂmmn of
*carbonates, and nore specifically, to a two-stage process
production of polyester carbonates with aliphatic dicarboxylieisasids, the
pol yester carbonates obtained thereby, nethods for the production of

extrudates and nol de?lqbqj!gﬁﬂ)mWmﬁpggy@ghgongmat es and the
extrudat es and nol de : ound of the

I nvention The transesterification process is well known in the art for the

I ncor por ati gg of faromat | c,di carboxylic acids and is described, for exanple,
in US-A 4, 454 t v poration of aliphatic dicarboxylic acids is 15
described in JP- Ape0@s@ABin0ertion Rfates OUSEePA) tBf prEBby KL RF tifr bonates from
di functional, aliphatic carboxylic acids and di hydroxy conpounds via the

phase i nber fracdugioncfsmrbenatescandewre specifgallypltea tivo-saga pad®Espfer US- A
4,983, 706 and US- 274, 068. . EP-A 433 716, .teaches that although,.the known
20 cat boxyl 112e RERAHETB! BOINPs LT P R Aion A B BEATE &l ReRsr i & th

signi ficant RN SsarbOhsteb DbRAAEH &teBP] Mmeod f6PIY prodiuetlon BF control | ed
procedure. I'n addition, the polyester carbonates produced by the phase

i nterface prestyggdstasanameldatoamicesdrorarnngss payssier caronaies apédhe

25 accor ai n PRSI, Boidds SRS ot AR tBF e iEsi rabi 6 to i noor por at e the
di carboxglic acids as -1 2_

Background of the Invention

The transesterification process is well known in the art for the
incorporation of aromatic dicarboxylic acids and is described, for example,
in US-A 4,459,384. The incorporation of aliphatic dicarboxylic acids is

15 described in JP-A 2000 248 057.

The production of polyester carbonates from difunctional, aliphatic
carboxylic acids and dihydroxy compounds via the phase interface
process is described, for example, in EP-A 433 716, US-A 4,983,706 and
US-A 5,274,068. EP-A 433 716 teaches that although the known

20  carboxylic acids for polyester carbonates can be incorporated in significant
amounts, this is possible only by a complicated, pH-controlled procedure.

In addition, the polyester carbonates produced by the phase
interface process contain amounts of anhydrides of the employed
dicarboxylic acids and/or free acid that are too low, which is undesirable

25 according to EP-A 926 177. It is therefore desirable to incorporate the

dicarboxylic acids as

U
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conpletely as possible into the pol yester carbonate so that as many ester
bonds as possible, in addition to, few acid or anhydride structures, are
“present in the product, as those adversely affect the stability of the

pol yester carbonate. 5 In contrast to.the conplicated phase interface
process, polyester carbonates may be synthesized considerably nore easily
by the tran LE L QR R ) | r tes
contain har§$§h§%§®§%ﬁ§§%ﬂagI@@ﬁﬁg Sﬁgéﬁﬂg%npé&%ﬁsc1ﬁggégpﬁﬁ%égﬁgglication

No. 1013112FoRds tbeoesibmeaddiionas fallacicahanhydriief strudtyres; armunced 10
intrinsic coloration, which seriously affects their sujtability for nost

appl i cat i onBressniifaing RrPdusle apthesh pdyersaly affacs tha stallbnef 818 t heref ore,

provi des a production of 15 a polyester carbonate that is
obt ai ned w ph%?t%?ﬁfg%oei g’f or a constant, conplicated pH control, but that
has a go®d i ntri hscontcadtdo tleerdosptitated phasesnietfasaipyocesie pstyestdrur es. Thi s

has surprisingly been achi eved bg onbi ni n transest$r'fication and phase
interface pfFd .”@d%ﬁ’e%ﬂth%%l ‘fé%’ﬁ' EiBYY Bore ﬁ@slmb)émff on The present
: ti : ' . . . q t
pvent i on kbhsBRunReaessbhBed ARholdts BRSSSlyStet Latidhbfdd edhvaid no

limtation. e present invention pr a’ proces or t production of
pol yest er chahiynanganhyhede structonete resds idstlasedes E Applicatien Nior st st age as
25 a melt tran ification process to form.oligonmers) which are
condensed | 1033 SLebrdnesRgETRe Tormadyin Bl A Pistded t or m ¢ he

pol ynerig PRitHRsE b|FaiReNMih sBholdl¢ afBLls thERREREHIRE fof ARIdton process for
the production of the oligocarbonates in the first stage of the process
accor di ng t epplieatignesent 30 i nvention) there may in principle be used any
melt transesterification process for the production of polycarbonate known
in the art. Such -3 processes are described, for exanple, in the

fol |l ow ng agRimsart @fthémsverssergd patents: DE-A-1 031 512, US-A 3,022, 272,
US- A 5, 340, 905, Ué—K,B, 399,659, DE-A 4 312 390, US-A 5,912,318, US-A

5,932, 683, Ubepresentinpgygiontharefore, progidese EFRCASs Sy thamrodugtiaseelss for the
productj@n | ol j " ' j application
no. 1 0?[5)1428[8%3{%&%8%@%%%3%? gislcgbtéﬁnﬁﬁ \r%ﬁjﬁoeqqﬁ %bgﬁ@gosf’t%ﬁgﬁ%ﬁf. on process
in general woayphieatedystd coh®ol, BNt Bas iangdier imkinsiSebioebhd segn stry and

Physi cs of Pol carb?nates, Pal ymer Reviews, Vol, 9, 1964, Rp' 44 to 51. As
the phase i AEYNUT el piydride staictunes. CIgiiRiBAS sHTRSISinGlY PRen Bshisvegdiers to the
pol ymer i n B0 RAnSEGRRelidTE PPAEES idfsQ Bldiskas L he present

i nvention, there y 1n principle be used any phase 1 nterface process for

t he production of polycarbonate known in the art. Such processes are

descri bg@ for £X le,.in Schnell, "Chem stry and Physics of

Pol ycar honat2&taile t e me 9, Interscience Publishers, New

York, London, Sydm@ypré86dt inPéntiomwllifnow be described for purposes of

illustration and not limitation.

The present invention provides a process for the production of
polyester carbonates, wherein condensation takes place in a first stage as
25 a melt transesterification process to form oligomers, which are condensed
in a second stage by the phase interface process to form the polymeric
polyester carbonate.
As the melt transesterification process for the production of the
oligocarbonates in the first stage of the process according to the present
30 invention, there may in principle be used any melt transesterification

process for the production of polycarbonate known in the art. Such



D.C. Prevorsek, B.T. Debona and Y. Kesten) Corporate Research Center,

Al lied Chem cal Corporation, Mrristown, New Jersey 07960: "Synthesis of

- Pol yester Carbonate) Copolynmers" in Journal 20 of Pol yner Science, Polyner
Chem stry Edition, Vol. 18, (1980), pp3-75 ff., D. Freitag, U Gigo, P.R
Mul I er, N. Nouvertne', BAYER AG "Polycarbonates” in Encycl opedi a of

Pol ymer Sci i N : Ll 8, pp. 651

r. Tand 2sPRGRSPr eriveec o for B, & the (RFARE apPlibaihs 0¥

" Pol ycar bongisgéd ipatddas kKPELBra0aM, 5KRNSSsA {02220 uS4A 5)\84i0,9G8, 1US-A

Pol ycar bonat e, Pol yacet al %,@Pc%loyest er ul oseest er Hanser Verl ag
1 .

Cel | Car |
Muni ch, Vi ehri®918f2 DEnf 4 . U 9.982:318, @@'A&}%@%ﬁﬁﬁér US-Bre process of
oh e o : . ) 9
b O aryl QU7 EBSL VA0 00 276 shuTER Rb 29 8402 ATHEUES o RGEOIR © TTEe
reduced Pr esbulighdatbendteselilkawise descrEIn200@nah applivation wdiich1 1dhe

resul tant hydraoxyaryl conpone is distilled off. A dicarboxylic acid or
di car boxyl i éoﬁé}l- cf:‘f#l@ﬁr ng"ssofthéﬁ“%'HHéﬂs%ﬁ”ft'q?é'olné%{éf’?%'”rﬁ &k i s heated

in vacuo an d t: i ; I : ressure
is select ethl a %@ﬁf ch%){aﬁﬁeﬂ%y@%%%r y| é%rgrépgghr?ﬁﬁ§gxl%@'gmd?%§tl%e?f2d of f
wi t hout any PphyahHematés Rdlgmee Rewibvet, Apt, 9,t 1864, ppultd damb 1ol i gomer i s

d di interf t t I bonate. F
[hi's Stage, the GoNgPRRSF AT a0 RIE SR roLING CRIETBIVARL Mot ore th

condensgg i 0Bliq\é)rhgr%c’cﬁg%lﬂiyﬁléﬂ‘iﬁsthe's@%@n& BtddefofiBe RIr6SEHCEQIrdRGUBOUS,

al kaline solution. The reaction tenperature is between 0C and 50C. The
or gani ¢ sol the presest pyenfiormdhere may b pegoipte beasad By aihd@setetesieceent i s

removed. Th al r. car,bonat t aj ordi ng,to thg invention is

| Cant - col or SECsE35H e RUEEREE LN RBERRTEEMN ke ark "Subll i g

defi ni ti onsprayseseiaes Sedtriberi Pbrogy@imslasingi ven above, or subsequently, as
general | y applicable or applicable in preferred ranges may al so be conbi ned

arbitrarilyew t hSehaelhn&hgaristry asd Riwswsat Ralgcarbepatesi,Rolymgges and
referr ranges_ The I ropriate to the en oducts as well as
ltoo t he g?arti gg Bﬁ&ﬁ%st'?@Wﬁeiﬁtl&%E%‘H?%qegﬁwlbsg\?ﬁ’?ﬁe‘ﬁ%cgkdw Opﬂ'ocesses as

wel | as process slyages19B4Cap @il ic acids suitable for the process

according to the present invention are those of the formula (1) HOOC- T- COOH
(1) 25 . D.C. Prevorsek, B.T. Debona and Y. Kesten, Corporate Research

Center, Allied Chemical Corporation, Morristown, New Jersey
07960: “Synthesis of Poly(ester Carbonate) Copolymers” in Journal

20 of Polymer Science, Polymer Chemistry Edition, Vol. 18, (1980), pp.
75 ff.,

. D. Freitag, U. Grigo, P.R. Mller, N. Nouvertne’, BAYER AG,
“Polycarbonates” in Encyclopedia of Polymer Science and
Engineering, Volume 1 1, Second Edition, 1988, pp. 651 ff., and

25 finally

. Dres. U. Grigo, K. Kircher and P.R. Mdller “Polycarbonate” in
Becker/Braun, Kunststoff-Handbuch, Vol. 3/1, Polycarbonate,
Polyacetale, Polyester, Celluloseester, Carl Hanser Verlag Munich,
Vienna 1992, pp. 118 ff. and 138 ff.

30 According to the process of the present invention, in the first stage,

a mixture of dihydroxy compound and diaryl carbonate is heated in an inert



wherein T represents a branched or linear, saturated or unsaturated al kyl,
aryl al kyl or cycl oal kyl radical consisting of 4-38 carbon atons. Preferred
“are saturated, linear alkyl diacids with 6-40 carbon atons, 30 particularly
preferably those with 12 to 36 carbon.gtons. Anong these -5 cl asses of
substances, fatty acids are especially suitable, particularly preferably

hydr ogenat edgq dyMBEDCe bt AGedRd lre 15 tehpaFPGYLE Sode ds of
can'ﬁg Wit Ha|§, \ ﬁaI§ f(%

formula (1) m xe h™alip aral I p or aromati c hydroxy
carboxylic 200U, fallbwing whickOthearelsoltardthymsoXydrylkenepenerddd disyilied ofici d oder

p- hydr oxybenzoic acid. Instead of the diacids their ecur sor comnpounds
like e.qg. aﬁfﬁ?,‘a?rib@éié','c A8 5 eArBPXYig ARl MuKHES IS tﬁﬁ? dg{geﬁ‘s@ftﬂ th8r ovi ded t hat

the free acidsgheniihelighedtddlinSacto Wideoriddpiseq s kdrhd drhér, ol i gomer
d I f the

formation. 10 Preferre I carboxylic acids o orrruP? ?llc% or m xtures
of such &ci é$ eacke poid] thieprassure isisslested namway1hat thediyanexengdi car boxyl i c
acid, cis or _trans -1 3:-Cyclaohexanedi carboxyljc acid, cis or, trans

e G0ycl onekamEANEa; Gk b ot er T iR R pherd et S e acid, a
C~-oct adecaf festfthfl olftinher ik ConBbAsed MOPRRBSE irte@&éd]prdcRis8RE¥RAY i ¢ aci d,
15 hydrogenated dineric fatty acids, such as for exanple Pripol 1009 from
Uni gema. Hythepelyastedcarbomate Fat thjs slciges ther eligamerds digsiotvedaineapr oduced by

di meri zation o on-.satur at ed nopnobasi c fat acids with 16.tQ 22 carbon
ators and SUECeSHIET TR bE R Ro Rt B abetins fakds dafalt s be- 20
deri vedd r ograddingdlof @quebas! alRAIHCESuticY. NTRE b SctRdnCtteRTAPSILTE @S are e. g.
described in Encyclgog_gedl a of Chem cal Technology, Vol. 8, 4t" ed., John

W | ey&Sons: Petyeendde2nd-oP3¢. Tha pelaniosmutien is parfiedrky asuhsequridnat ed

dinmeric fat %Sﬁﬁwﬁlﬂdﬁ%;%“?%rﬁ%ﬁéﬁqbggdi s, according to information provided

by Uni germa, roug -6 Structure Unigema in each case
various isoners Datpdyeteldarbanateasitainad %o R tCCHE ihGehtiort &. IRHie HOOC

EiO(C:]C a a Bl C~(OC%AC HC%{SHOOCi \ ,Aromaf,ti c,ca. 15-20% HOOC HOOC Aromatic
yclic PafPioEed dfe f NS 6Pl dgXeo fdlibcanedi oi ¢ acid and hydr ogenat ed
g;?flr Lﬁ‘l éa?lt ;y aciilg remidtlhg 9eMAIBAs dddFaFcte fsddd e Aih A HEGI IS

above, or subsequently, as generally applicable or applicable in preferred

ranges may also be combined arbitrarily with one another, i.e. between the

respective ranges and preferred ranges. They apply as appropriate to the

end products as well as to the starting products and intermediate products,

20 andto processes as well as process stages.
Dicarboxylic acids suitable for the process according to the present

invention are those of the formula (l)

HOOC-T-COOH  (I)
25
wherein T represents a branched or linear, saturated or
unsaturated alkyl, arylalkyl or cycloalkyl radical consisting of
4-38 carbon atoms.
Preferred are saturated, linear alkyl diacids with 6-40 carbon atoms,

30  particularly preferably those with 12 to 36 carbon atoms. Among these



S preferred. One or nore diverse dicarboxylic acids of the fornula (1) may
be used. The enpl oyed di carboxyli¢ acids as well as the renmining raw
“materials enpl oyed, added chem cals and auxiliary substances that are 10
used shoul d preferably be as pure as péssible. In the case of commerci al
products, the purity often varies greatly. In particular) fatty acids or

hydr ogenat egi,sgbdTBf b&t?‘ﬁaifwé’édﬁt xa@?éaaswegge&aws@.%é desrabliargmount s of

byproducts that were fornmed during production hus hydr ogenat ed
dineric fat p;efaxab@shyadregpnah‘edr deﬂermﬁattykadnrﬁl des the stated structural

| t i mal | t - sat ted.alj ht i.e.
e ot Motalvditis SiBinous anaR o2 faiia 4 cth B B s aligndg PS: '+ ©
FU”hermrear%gﬂ%fg&%rﬁa?érﬁﬁtl@ﬁk X R4r ﬁé"a&d%rWiM4Et‘H‘3rW5 b@fﬁ afdpg- or

pol ybasi ¢ aci roducts wmth a very w concentration of these
conponert s, liles paxisalityic\amid/ otlemp-dnydtmtybentoit@cithsi ¢ aci ds are especial ly

ited f h | yest er carbanat f th t Thus, h ted
Giner o at IR B A oS OE BHAGLAR" TSRO ey o1 B FTRES! onal 1ty of
three 10 or |dHeHEy ohsHeW esferdnityy BeLISE giedidey tBasthelfranatiagaphy are

preferred. In the process accordi ngt; to the present invention, the

di car boxyl i dbergtersingitthundssgbecongi lpnéoaﬁthq/alwgg(percf@mamu may be used in a
molar 15 ratio X : 1, where 0 < X < 1, preferably 0.01 < X < 0.99,
particularly preferably 0.02 < X < 0.5 and nost particularly preferably

0.08 < ¥ < Préferrsdi HrbHoxglibydideXof the rarengsl) bemikieepoboassaggsording to
the present invention are those of the formula (11) 20 HO Ar-CH (I1)

wherei n Ar PEPRsRIA 8§ RisRIoRNS T 4-RUFOREX3nedicaboyylBaGid &5 T Mehss,
f bl t
preferably ”’E%&%@e@%?su%ﬁ?%g@éﬁwb'c@aﬁ@ﬁ gontain one or nore

aromati c nucl'e and may ‘contain aliphatic or
cycl oal i phaQyelohexanedicarboxylic acid, sebacic acid, a, w-dodecanedioic acid,

a, w-octadecanoic acid, phthalic acid, isophthalic acid, terephthalic acid,
15 hydrogenated dimeric fatty acids, such as for example Pripol 1009 from

Unigema.

Hydrogenated dimeric fatty acids are acids, which are produced by

dimerization of non-saturated monobasic fatty acids with 16 to 22 carbon

atoms and subsequent hydrogenation. The required fatty acids can be
20 derived from animal or plant sources. Synthesis and properties are e.g.

described in Encyclopedia of Chemical Technology, Vol. 8, 4™ ed., John

Wiley&Sons:1993, page223-237.

Pripol 1009 is a mixture of hydrogenated dimeric fatty acids whose

composition is, according to information provided by Unigema, roughly as

25 follows:



radi cal s and/or al kylaryl radicals or heteroatons as bridge nenbers.
Exanpl es of suitable dihydroxy conpounds of the formula (I11) include, but
30 are not limted to) hydroqui none, resorcinol, dihydroxydi phenyls, bis
(hydr oxyphenyl ) al kanes) bi s- (hydroxythﬁyl)cycloalkanes bi s -g_

(hydr oxyphenyl ) sul fi des, bis-(hydroxyphenyl)ethers,

bi s(hydr oxyphenyl ) ket ones, bis-{hydroxyphenyl)sulfones,

bi s( hydr oxyphenyl ) sul f oxi des, a, a' -bi s-(hydroxyphenyl)diisopropyl benzenes,
as well as|thelir nucl ear-al kgtaictdreand nuclear-halogenatednﬂq@nﬁynds. 5

Those and further s ,q aBLR gq;arggﬂuglgmhgcse}rﬂg&descrl pbed, feyatgxanple, in

us- A 3,028 2 < 3, 27,367, 2,062,781,

2,970,131 a A 1 5%0 703 2 063 050, 2 Opg %2, 2 211
ar,

0956, FR—B Y& woneghraph” el | Chenlstry and

Physi cs of i ubl A

Preferred dlhydroxy conpounds |nclude 'nlted to
4, 4" - di hydrnoxydi phenyl, 2, 2-bis-(4-h dr Fne
2. 4-bi s- ( 4hydr oxyphenyl Jroaefie
1,l-biS-(4~hydt8%m@henyh¢nycl-h-«.

1, 1- bi s- (41 hydr oxyphenyl) - 4- net hyl cycl ohexane, a, a' -bjs-(4c3%0%
hydr oxyphenyl ) - p- dllsoprgg ' - hydr pxyphenyl ) -m
di i sopropyl benzene, bi s- éyhy

bis-(4hydr0xypheny|)nethane,
1,1-bis-(4-hyq%8? phenyl) -3, 3, 5t ycl ohexane,
bi s- (2, 6-dijnme 4-

bi s- (4hydr gxyphenyt)texaftuoropropane(4=hydroxypheryr)=t-ptenytethane, (4
20 hydr oxyphenyl ) di phenyl net hane, et her, 4,4
t hi obi sphenol, bi s-{4-hydrqxyphe et hane,

bis-(4hydroxypheny|) 14 napht hyl
di hydr oxy- 3- (,4- H¥ [ OXY i hyI 1H i nden} 5- ol ,
di hydr oxy- 1- Fbxyphenyl) 1,3, 3tr|nethyl 1 Hindep-5-o0l, and

2,2',3,3 -1 etrahydro , 3,3 o
spi robi [ 1H{i nden] -5, 5' Hgb~ y -4hydroxyph%%yvyg9é1ohexane,
2, 2- bi s- (34 met hyl - 4- hygsxypheny #tar|ly preferred are
resorcinol, bis-(4-hydroxyg re hyl)ethane
bis-(4-hydr <BRSH |)-1-(2-naphtkt je, 2,2-bis-(4 30
hydroxyphenyl propane, a,a'-bis-(4- hydroxyphenyl) p-d| i sopropyl benzene,
a, a' -bi s-(4-hydroxyphenyl) - n} 1|Sﬁﬁropylbenzene 1,1-bis-(4 _g_

hydr oxyphenyl ) cycl ohexane, 4, oyl ydr oxydi phenyl ,

bi s- (4hydr oxyphenyl) -3, 3, 5-tri nmet hyl cycl ohexane,

bi s- (4hydr oxyphenyl ) di phenyl net hane,

di hydr oxy- 3% eyianvRIgiAERG are dodecansdigiciagid angihydmaenstest dimeric

225 3 1 e E?f@ APt Bk IR BB e i DR
F+inden]5,5pxdkmbd 1, 1-Bis-(3- nethyl 4- hydr oxyphenyl ) cycl ohexane, and

2, 2- Bi s- (3net hyl - 4- hydr ox phen Most particularly preferred are
bi s- (4- hydr oxyph %r AOBE S’Wr%/? ﬁﬁ@ftﬁﬁﬂy&@ﬁ?ﬁ@fé%fmﬂmﬂa-(Blnl’@dp%xydl phenyl ,

and 2, 2- bi s4fsqhydr oxyphenyl) propane. Mst preferred is
bi s- (4 hydr oxyphenyl ) -3, 3, 5tri met hyl cycl ohexane. One or nore diverse
di phenols of the 'Ifhﬁaremp@y(adlo)ncarayxybe anidsias Wed qsrthee*emamiogrrdmg to the

present inventjian may be carried out. 1l contln ous bat hw se. Accor di ng
to the pr océ@%tegﬁls ‘?{ﬁp%ﬁéeﬂqd?ﬁ%?m’i‘% anchayﬂ q;.és?ascha ag\; @' xt ure of

di hydr oxy cm@muwﬁgr&ér@bg} b& as bRRraks pio%sn'bﬁaat Rthitaae df%HméﬁBﬁal

at nrosphere and under reduced pressure to a tenperature of 200 290C,

pref erabl y Zgodpgsdheguity @ﬁeawayeﬁgéeaiWaunpazmﬂmmﬂy agids Ohe hydr oxyar vyl
component t t?‘u‘i)’d?cpélenated, dimerized fatty acids may contain considerable amounts of

byproducts that were formed during production.

, 3 -tetranethyl




20 fornmed is distilled off. The pressure is chosen so that the hydroxyaryl
conponent can be distilled off without any problem The dicarboxylic acid
-or dicarboxylic acid mxture is then added, and the reaction mxture is
condensed to formthe oligoner under azvacuumover 0.5 - 4 hours,
preferably 2 - 3 hours. The pressure after the addition of the acid up to
the 25 end K f of the
time. For tﬁéu%@ﬁ?{}o@%ﬁ%iéﬁ‘dﬁﬁ%ﬁ Itg%ﬁgdfsggl éféfe{{reéoﬁewr?&tg rbgﬁ@ééﬁ 'Zérl fication

process, thetraeedmyud‘.terajwneama&dntémcunlwsmaﬁramhmr&s@f doaciatsated so di aryl
car bonat es. Diaryl carbonates w h| n t. xt of the resent i nvention
are those cé'r'FPﬂﬁ{iCcQFQHPﬁ 8- &imerig "i'f"Fy %i@s n‘ﬂ igemumbers belpwpo @e-. .o/ \ \

/(III)RR&@ fhe formula (IV), R - _ROOO/ \ (IV) RR. R 5
wherein R 3 " independently represent H, optionally branched
C~C34- alky! Foytbénadmeykj;mé}rc {234~ adidksamdy comt#i6-sa3alt ampluntsGofitponodsr of t he

car bonat e, - BAVPERRERAS. FRESYSS Blinsb NEDEONRTRSRURE 8 85 bonat e,
i sobutyl phee%hgéﬁeﬁﬁeﬂgbe&ﬂ)})ﬁgq@w ﬁhourﬁ@%‘ﬁ?%%ﬁ&nbs%@é Repatial

tert.-butyl phenyl -phenyl carb di-tert.-butyl phenyl carbonate,
n- pent yl pheayilteq:)fmrtlye polyebtanaiehortites nf ﬁminybtpﬂimnﬁ]hpsdwdgogmaied

h | ph b h £,
Lot shelt pHGEEAE B AR i S MRS M SR P B araree
phenyl p’ﬂ?”obr H@%@Ybefbw benat £ d@ﬂerr%ﬁmdéi"@;ﬂgéspﬁﬁ%at% arayHiedre.

i sooctyl phenyl -‘phenyl carbonate I sooctyl phenyl Carbonate,
n- nonyl phenprefptiedyl car bonat e, - (nnonyl phenyl ) carbonate,
cunyl phenyl - phenyl carbonat e, di-cunylphenyl car bonat e,

napht hyl phenyl - phenyl carbonate, di-naphthyl phenyl carbonate,

di -tert.-butyl phenye proesys ac@.jirbmgatbetheqbreéél‘ltmﬁ\férttlonbtl‘te)/djl@bﬂmk'yhc 20

car bonat e, di cunyl phenyl - phenyl carbonate, - (di cunyl phenyl ) carbonate,

4- phenoxy phafigs mﬁbwpeéfaﬁoabﬁailf@)draw eqm@ﬁéﬁgm@hawﬁ?dd@auaﬁ@f 3
pent adecy! p h t n htgaw r bonat e,

t rityl pﬁ%nyrﬁn%%ngl Qg%({érggfﬁg?gQgh e@'ragt(l?t Rﬁ %x%y%% J:l%lgﬁ? -11

preferably Brefbetyy 0d2rbdnade ahenost lpatndunﬂlﬂnpfﬂef@bbnw 08ar Honaize,

di -tert. butyl phenyl, carbonat e, phenyl phen car bonat e,
di - phenyl phenol gﬁf BB‘F’réP r@?ﬁ)‘rf]PBWé’Hgg %wethﬁpreéﬁ%ﬁ%&%dmaﬁe te - cunyl pheny!
car bonat e, E?éstén?mv%h'tléfn%rr@irﬁfs‘ébéfﬁhggmé{é“?ar bonate. 5 The carbonic acid

diesters are used In a nolar ratio of 60 to 100 nole % preferably 70 to 90
nole % especially preferred 75 to 85 nole relative to the sum of di hydroxy
compou and di carboxylic acid. vaéaér8§10f he carbonic acid diesters or

di carboXylic acids nentioned abo N V e used. Those catal ysts
conventional ly enpl oyed for nelt

wherein Ar represents an aromatic radical with 6 to 30
carbon atoms, preferably with 6 to 25 carbon atoms, which
may contain one or more aromatic nuclei, may be

25 substituted, and may contain aliphatic or cycloaliphatic
radicals and/or alkylaryl radicals or heteroatoms as bridge

members.

Examples of suitable dihydroxy compounds of the formula (ll) include, but
30 are not limited to, hydroquinone, resorcinol, dihydroxydiphenyls, bis-
(hydroxyphenyl)alkanes, bis-(hydroxyphenyl)cycloalkanes, bis-



10 transesterification, preferably ammoni um or phosphoni um conpounds, may
be used for the synthesis of the oligonmer. The catalysts are preferably
-used in amounts of 0.0001 to 0.8 nole % particularly preferably in anounts
of 0.01 to 0.6 nole % referred to totgl- anmount of dicarboxylic acid and

di hydroxy conpound. 15 Phosphonium salts are particularly preferably used

as the firs . | :he pol yester carbonates
accordi ng t{)hyt%fEle lgﬁ‘%@gﬁ‘%mﬁ‘?ﬁ%ﬁ? &Iﬂf‘dr@%ﬂl Ongl)ﬁf}eﬁ’% t%:Ignbi nation with other
sui t abl e cafraidystyphehaketonestbis-€aytroryphveriyiisalisnds, éds-i nt ri nsi c col or.
Phosphonium salts within the neaning of the present invention are 20 those

of the forniiyargxyphepryl)syfaxidss, R@u'(b%?'(mdr\%wmwl)@“sqpr@w|bierﬁ‘ééﬁéﬁdent ly
t Ce- -al , - ly, . G- - - CB- | oal kyl
o cars, 280 SR g et eitan 558 Pl hal campRfis 0P

preferalg y methyirhese Bhefiyitheradittakte ottgr Bphanornarerdeseeibedsfoiydr oxi de,
sul fate, hydrogen sul fate, hydrogen carbonate, carbonate '

, d hal i de,
oref or abl y SKADPIGE UsrAghOZ8. 36Ro8 A6 10R. 3 27664 hed 981 RdBas @i 1387 mhi ch R
may be CG'Cz‘b'ts?r?’% o+ 15 2nd’RbYY b46pirnel5ﬁgg‘*?'5{7m>ﬂ Oﬁfgﬁbeﬁro%%

catal ysts are tetraphenyl phosphoni um chl ori heny osphoni um
hydr oxi de, @82, 2 2t 1 H9benyRpBAsHAOH 8imngd ip thies olcaiograph thh. Schnell,

t et raphenyl phosphoni u henol ate bein articul arl ferred, The
of | goner 5 oBBTHEE PO FISERGR EClGrbatacn Dt ents BLDligheRadevrean vei ght
aver ageygml gyl asgaei ghts MV of 1,000 to 15,000, preferably 1,000 to

10,000, particularly preferably 1,500 to 5,000) as determ ned by 10
MALDI - M5 or by nPesfarredetibydsbxy hempelads irelsid, bt are nosliraged yo,i n

4,4'-dihydroxydiphenyl, 2,2-bis-(4-hydroxyphenyl)propane, 2,4-bis-(4-
hydroxyphenyl)-2-methylbutane, 1,1-bis-(4-hydroxyphenyl)cyclohexane,
1,1-bis-(4-hydroxyphenyl)-4-methylcyclohexane, a,a’-bis-(4-

15 hydroxyphenyl)-p-diisopropylbenzene, o,a'-bis-(4-hydroxyphenyl)-m-
diisopropylbenzene, bis-(4-hydroxyphenyl)sulfone, bis-(4-
hydroxyphenyl)methane, 1,1-bis-(4-hydroxyphenyl)-3,3,5-
trimethylcyclohexane, bis-(2,6-dimethyl-4-hydroxyphenyl)propane, bis-(4-
hydroxyphenyl)hexafiuoropropane,(4-hydroxyphenyl)-1-phenylethane, (4-

20  hydroxyphenyl)diphenylmethane, dihydroxydiphenyl ether, 4,4'-
thiobisphenol, bis-(4-hydroxyphenyl)-1-(1-naphthyl)ethane, bis-(4-
hydroxyphenyl)-1-(2-naphthyl)ethane, dihydroxy-3-(4-hydroxyphenyl)-
1,1,3-trimethyl-1H-inden-5-ol, dihydroxy-1-(4-hydroxyphenyl)-1,3,3-
trimethyl-1H-inden-5-ol, and 2,2',3,3'-tetrahydro-3,3,3’,3'-tetramethyl-1,1'-

25  spirobi[1H-inden]-5,5'-diol, 1,1-bis-(3-methyl-4-
hydroxyphenyl)cyclohexane, 2,2-bis-(3-methyl-4-hydroxyphenyl)propane.

Particularly preferred are resorcinol, bis-(4-hydroxyphenyl)-1-(1-

naphthyl)ethane, bis-(4-hydroxyphenyl)-1-(2-naphthyl)ethane, 2,2-bis-(4-
30  hydroxyphenyl)propane, a,a’-bis-(4-hydroxyphenyl)-p-diisopropylbenzene,

a,a’-bis-(4-hydroxyphenyl)-m-diisopropylbenzene, 1,1-bis-(4-



di chl oronet hane or in m xtures of equal anounts by wei ght of phenol and
o-di chl orobenzene, calibrated by light scattering neasurenents, as

- described in Hans-Ceorg Elias, Mkronol ekule) Huthig & Wepf Verlag, Basle,
New York 1990, 5t" edition, pp. 85-93.915 The oligoner should not contain
any free acid or acid groups, i.e., the acid nunber nust be <0.01, before
it can be u i fo) 1 hpvention. The OH nunber
is rreasuredﬁ?%ogg?ﬁegr}ﬁél)ﬁg&pﬁgx%i%%?é%'h%lgﬁxﬁéﬁlﬁgﬂ ll’J'ﬁ s* of phosgene, chain

t erm nat or ayd}oggpwém&)t.g,sl,mtrtm@thwgemesm@,ebist-dzle ol i goners obt ai ned for
t he condensati on 20 via the phase interface process are dissolved in an

i nert sol vehydrogyehemalinharimeinens. cinsioge3-Grhvafoxyianysol vent is added
directly t Otr[rﬁgmgi-ﬁ HOREEN- BB dihga.% lf-ilﬁgyﬁrg&gh%hﬁﬁ las,sﬁﬁaggrgﬁ.qu th

phosgene in resence of an aqueous e sof uti'on. reaction

t enper atgir eirid%nb&%bv,\e@,@’,Q,%t@&@&@@,&ar,ef—'@t@hheyth?e’t Wespirdisi[ 1anh oG,
particularly preferably between 15 and 35C. As al kaline conponents, there
may be used5d'{dialat 8rBisdBubethybf-hydrexyntiesybewilohexanek ant Zaadis&al i ne

earth nmetal hydroxjdes ut preferably sodi um hydroxi de, potassium
hydr oxi de, W%M’s‘?h)ﬁﬁ?rﬁiﬁﬂﬁ) ?ﬂ@@r%‘%r cal ci um hydroxide (slurry of cal cium
oxide in 30 water), or mxtures thereof. Sodium hydroxide is particularly

preferred, in an amount of at least 100 nole % preferably 600 - 100 nol e
%  -13 paMdstorgiduarpyrrretareasl greavs-(4-nydloontwhenyh@ndlSespeci al Iy 120 - 110

Sui taby 1 calntByicTebbe e ek Ay B AiheBlnaR A el b unds o tertiary
am nes, as ﬂp@ro@l?ﬁfﬁ@?ﬁgobéhé.hmdsi besfatred & bis4Rdrddheny) 53, 5-

et hyl pi peri di ne, | pi peridine, triethylam ne and tributylam ne, or
m xt ures t h#ireethylcyplehes@ng ysts may be added in one anount, or

Spatial i nt et val ERTEtR GUBHE SeRuRis Ui Pl AlinayBihel 07005 fo 5
ol e % particul Inkyprotefscaciorying 18 1hd predebt Mkatidh nid)l Bé cediddodthe nunber

10 of hydroxy groups in the reaction mxture. The nol ecul ar weight is
control Ted e¢Patliniqusl o PateRwisgiAscording tadar aresassaf e PE#RAM terninator is

o orera “wLRERISE e TRUR SIS HPLGY ol eLBELRS ARLgepRLe The
car bonat e, aarbanat@isdicatadbliryan indrhgas atrgespitere ramah drided06ducediO, 000,
particularly profelalhy 12002 &%at: 200, Msterably 230-200°C,
particularly preferably 250-280°C, and the hydroxyaryl component thereby
20 formed is distilled off. The pressure is chosen so that the hydroxyaryl
component can be distilled off without any problem. The dicarboxylic acid
or dicarboxylic acid mixture is then added, and the reaction mixture is
condensed to form the oligomer under a vacuum over 0.5 - 4 hours,
preferably 2 - 3 hours. The pressure after the addition of the acid up to the
25 end of the reaction should be > 60 mbar for at least half of the time.
For the synthesis of the oligomers via the melt transesterification
process, there may be used, apart from diphenols and diacids, also diaryl
carbonates. Diaryl carbonates within the context of the present invention

are those carbonic acid diesters of the formula (iil)



amount of the chain termnator is therefore usually, depending on the
desired nolecular weight, 5 to 0.25 nole % preferably 4 to 1 nole %
"relative to the nunber of hydroxy groups in the reaction m xture. The
addition of the chain term nators nay- take pl ace before, during or after
the 20 phosgenation. Suitable chain term nators include nonophenols as well
as nonocar boxylic acids. Suitable nonophengd,s include, but are not Iimted
to, phenol, al kyl phenols such as cresols p-tert. -butyl phenol

p- noct yl phenol , p-iso-oct enol ; henol and p-iso-nonyl phenol)
25 hal ogenat ed phenol s s ﬂéchlorophenol,

pbr onophenol and 2,4, 6-tr nnphenol 2\¢1Hay, nlxtg s thereof. Preferred
chain termnators are p-tert.-butyl pheRol or pRénol, particularly
preferably p-tert.-butyl phenol. Suitable nonocarboxylic acids are benzoic
acid, al kyl benzoic acids 30 and hal ogenat ed benzoi c aci ds. -14 Furt her

bi sphenol and/or further oligonmer may, if desired, be added in arbitrary
anount s to &he the fayoned (IM), order to adjust the content of diacid in the

pol yester carbonate. The added bi sphenol or ollgoner may be identical to or
different from respectlvely, t he bi sphenol &sed in the 5 oligoner or to
the ol igomer per se. MR'ureg Rvamg ous ol idanmers and/or bi sphenols may

al so be used. Preferred a é gg e phwnol are between 30 : 70 and
0 : 100, particularly pref8 8 97 i iViweight ratio referred
to the oligomer. The pol yester carbonat : erspeci fically branched and
may 10 therefore contain mngr amounts, ranging fromO0.02 to 3.6 nole %
preferably 0.05 to 2.5 nole % referred to the total anmount of dicarboxylic
aci d andsdi hydroxy conpound, of branching agents. Suitable branching agents
are the trifunctional or nultifunctional conpounds known in polycarbonate
chem stry, whepaintR,dtand Rt odepenoiendy m;nrgsehtrféeo;uﬁonaﬂyé)raﬁchﬂdaﬁm ic OH
groups. It is a SS to u in ano nt of trifunctiona

O Pohati ¢, beaplfatiadlkl, Gttt per aho LR urSiaidhe tn oven

hi gher funcmrﬁﬂﬁéégmz 8Rd pRATEALAE @lﬂ%&%o@lu&1te€‘fé'd¥?hér‘?ﬁ darbSiatsl ep, 1. e.
the 20 synthesis o he oli'goners. Exanples for suitable acids are

hydr ogenat edutyiphamyi-pheayltoarbenats, dirbutylphesylcaibonateSisiobatyighdnyinchi ng
agents jnclude, but are n hl oro

206" i m hy Phany roffde (SLingbMueEnkarBonas B2 tbgeny-pheny

di met hyl - 2, éaﬁjdnraw c(|%ﬁyﬂﬂtgpp%@h?lrbérbbﬁﬂ%aﬁfpentylphenyl phenyl

1,3,5-tris- (4hydroxcfhenyl enzene 1,1-tris $4-hydroxyphenyl)ethane

tris- (4hydr 6R5IsmERs 9i=(ptienyylpheryhseasbonate, n-hexylphenyl-phenyl carbonate
2, 2- bi 4

2 4- b:: E4hédﬁ‘o§;e/%)ﬁgnyl %%{ngée%%ﬁ&ll}ﬁ?%%éﬂl%@ﬂ?l’carbonate di-

2, 6- bi s-(2- byclobayylﬁhemg&tb;bdmm Rend/@B@nwkphghylvanodnate, di-

ﬁeig( Zy ro%g Q‘%b%@%ﬁ%gg”%%%g{)gx%w B%%)'Ngtcé%tﬁaq“l‘c acid ester,

tetra-(4 BRAONaldTR-AGRAPh henyl i-(n-
tetra-(4- (4ﬁ%§ §§ Flsogropywﬁﬁer{%’1 p en éﬁgbgﬂﬁﬁ di-(n
1, 4-bi s- (4 n@hgllphydylamylthanptmrqaln)y‘mheth phbemlzcembomtey\di turagiphenyl

2, 4-di hyd t hi d
3, 3- b:sy(goﬁéqﬁg\ 'HV%?@Q@ rlne%fgiﬁ%thBa%ﬁgu ﬁvg @ﬂﬁaﬁfeanpreferably
hydr ogenat e@aﬁtrdrfmé - téﬂtﬁdtfx]/%'eﬂfy‘l,-pﬂerﬂyl étaruof‘rra&él mxérwbﬂm;swéaﬁ)t hane and

isatin biscresol. The branching agents nay be added at any arbitrary stage
in the BPoceseonael dlﬁéﬂéipbeeylrmhqwécaﬁhogﬁt%tda@@cumytmn )s@ukenan, of the

ol igoners i ti ond st age
in the 10 prg'oédfjb?}&ghhe quﬂﬁﬂg ?yes é% gg ﬁg?éégjdheﬂ Car%%‘gaetéie:?lterface
pLocgssh I nlpbhfa@émykﬁlményrtmyl thbdniate aH( Bgnealm“d@lpmyﬁyh):dflﬂlmndle hm xed with
t he di phenols and the c n term nators aqueous al kal i ne phase, or
may be addedt y@“@EM'rmy?ﬁa@ﬁ’”@%aﬂ‘#@'ErBVl\‘?BﬁFY' Oc?gb%'i‘%tet he phosgenati on.

Such neasures for the production of the polyester carbonates are known to
the 15 person skilled in the art. The solids content of the polyester
carbonate solution to be washed may vary, depending on the nol ecul ar weight
of the polyester carbonate, between 0.5 w.% and 30 wt. % of pol yester
carbonate. Wth nol ecul ar weights (MN between 8,000 and 50, 000, preferred
pol yester carbonate 20 solids contents are between 2 wt.% and 25 wt.% nore
preferably between 5 wt.% and 22 wt. % pol yester carbonate, particularly
preferred pol yester carbonate solids contents being between 7 wt.% and 20
w.% Wth nol ecul ar weights (MN > 50,000, polyester carbonate solids
contents are between 2 wt.%and 15 wt.% 25 As organic solvent for the

pol yester carbonate solution to be




washed, those solvents are used that dissolve the rel evant pol ycarbonate
and formwi th water a two-phase synthesis m xture, such as aliphatic,
-optionally branched, partially or totally hal ogenated sol vents containing 1
to 10 carbon atoms, chlorine or fluorife-being used as hal ogen, such as 30
met hyl ene chloride, trichloroethane, tetrachl oroethane, and also aromati c,

optionally Bl—l%?glltdﬁxé,%ﬂgﬁ I%HBH&eC%H.ﬁ%E%@I i rc}aiw@l Eé’rbeﬁHteatd?-'f@rt.-S“Ch as

-16 benzene, p- Xyl ené, e or et hoxybenzene,

Bi phenyl, Bbptyghdnyktamionats)ploenbeneretpheoyntgrbdnatel, di-phemdphenolas wel | as
m xtures thereof. To alter the properties of the BOl ster carbopates of
the present C8MHORAL GUANIPRERYPHEPY! cATbeRalg-8ad i %F@f@oaatﬁn s may be
adm xed t he ' : nts include, but are not limted
to, heat st g%mcptzberl S %ﬂaﬁ%ﬁ;g aglgl F?@g%gfl ow auxiliaries, nold rel ease
agents, 5| anepr odhengribay@oiesid diesteentrs usedhzl § ncamiatiotcdd6dntamépal s and
fibrous substanges, for e |l e al kyl and aryl oSsspy L e hogphates, 10
bhosphanes, TIGR hoiTBtedPaly AR T bodpPrealy piegear e (ks Blundt od
conmpounds,  sahfive 1Rl dom B¥ BN UImpaliRPand tReHSo/NE /T PRktfiider s,

pi gnents, and conbi nations théreof. Such conpounds are described, for
exanpl e, i noiNbeosaresrizACipgiestess or 2xarboxylicracidyd mentiosedhdtioye veay', R
Gachter and ’-I I\/DLljleé, Eiansertaru Iisheréi. 1983, 13 F%rft hereggre, ot her

pol ymer s mﬁ Séi’l%eo Be 'ag B t9 yﬁ-s f)%rl“ﬁfe PERE GMEoECE'ST rding to the
inventiom, trahséxafftRionpplefetadiy ammdarlnusrasHuspedniuPe crpoghes,
acrylonitril e-butadi ene-styrene copol yner and gol ystyrene. Those substances

are pref er ab13y keirp@Pniheisyomhests ¢fitba aligpaeyedhercaialysisfie in

i HPSGET _ _ o
addeq at anBIREPLLY St Smalihs SRREON RO ol S S Gt o o

obt ai nabl e byatbenfy ofd®8$ ta0mMdienth, refelrfeel torietsamdunt enticarbdayicbe
processed in the usual way in conventional machinery, for exanple, in

ext ruders oARCKANLANYArORYICOMRPUREEhi nes, into 25 any desired nol ded
article for ex i il ; I i al so
provi deﬁ5 for t heﬁﬁgés%?m?ms%{gl é}%ﬁtgé@éﬁé;ﬂ%@?;ﬁ%ﬁ?&&%(t)l#@ﬁﬁsgtsla@é

corr espondi ngtamsit ddnthe pooghodtioni afrtbe poby@stirregrbondtbe acowmeivig tanthieor t he

production of nolded articles and extrudates,..in, partijcylar tical
articles, fp[q%némegﬁg@,t%gtlo&aﬁy HEC%E’F?Z'BBHﬂ}mﬁthﬁﬁﬂi@@@aﬁ%téI es,
preferably gqpitideadotasdd & 88 intBhOALE ffrihgi@Rbidre pol yester carbonates
according to the invention. -17 Exanpl es of this use include, but are not

linmited to, safePpogpheiius salstwithin dihe mesning af iherpresentsinventiati a8 ays or
el ectrig, not,0r.s, i f transparent panels, production of traffic
| i ght h%%si %hgosS%o(?f%gg%%itf%Eg? production of precision injection nolded
parts, optical applications such as 5 tical storage nmedia (CD, DvD, M),
production of light fittings, spoRt"’s arfiXles, applications in the

aut onobi | e sector, househol ?g;l_ ﬁﬁgaa d electrical and electronic

equi pment, or for other appl|i cati gns Su¢ch as for(Véxanple: 10 1. Safety

wi ndows, such as are requiread in ny parts of buildings, vehicles and
aircraft, as well as helnet shields; 2~ Production of filnms, especially ski
films; 3. Production of blow nolded parts (e.g., US-A 2 964 794), such as
one to five gallon water containers;

wherein R may independently represent C4-Cyo-alkyl, Ce-
Cio-aryl, C7-Cyp-aralkyl or Cs-Cg-cycloalkyl radicals,

25 preferably methyl or Ce-C14-aryl radicals, particularly
preferably methyl or phenyl, and X may be an anion such as
hydroxide, sulfate, hydrogen sulfate, hydrogen carbonate,

carbonate, a halide, preferably chloride, or an alcoholate of



15 4. Production of transparent panels, in particular cavity-type panels,
for exanple for covering buildings, such as railway stations, glasshouses
and lighting installations; 5. Production of optical data storage nedia; 6.
Production of traffic |ight housings of2toad signs; 20 7. Production of
foam materials (e.g., DE-B 1 031 507; 8. Production of threads and wres
(e.g.) DE-B 1 13 i \whi -~ (9. ~AS lwcent plastics

mat eri al s cont ai ﬁ%@@?a‘f?%ﬂ ber Is&figrnjr%ylg)ﬁtést%@h% f@g% gﬁr?’ poses (e.g., DE-A
1 554 020); 25 larali®d, preferablycgenypl astics materials containing barium

sul fate, titani umdi oxide and/or zirconi um dji oxi de and/or organic polyneric
acrylate ru nge@@?QY%@ra&%t,rafﬁlﬂnxﬁwﬁgﬁy'%Phlpﬁaeproducti on of
transparent | T i6H gRhdedn®aitsonehdinHIsBAYR LN of smal |
precision i tnejﬁe thieggmholgg@édﬁlpar%r such gsﬁ% ea?Ps %‘g pm)tfﬁt?nlgs. For this

pur pose,5 pophesoiate, athbletrapbsnypkeosphehivintpgihenoclate beirgppardintlaoy gl ass fi bers
whi ch opti onal Iry gay additionally contain about 1 - 10 wt. % of MS2,
referred t oPfHE et al wei ght; 12 Production of optical instrument parts,
[n_particular | eTRESihBMPLBLRARAPI theGRTEEASOARE HrbbaRGABHIRT Kaved: - DE-A
2 701 173); 5 13. As light transmssion carriers, 1n particular as

fi ber-opti crmesnl weightaveragePnalecolao8@igtd M., ofi 00840 di5eiQ, ipceferabigul at i on
materials for, electrical conductors/l|ead f | u ousi n and

pl ug- and- soglp o Q@@o‘?}f’é&‘ﬂéﬁy BF%BWE)?X iﬁ%@ﬂoriéﬁ)cﬁeaqqg? S_HHBW‘ oUSi NQS
havi ng {gpr gvad 10 Sr &Sh\sineaserdnie RSt thdeelafiid S6lUEHAVRCbSRY PN and sweat; 16.
Network interface devices; 17, As carrier material for organic

phot oconducgishipromethameauietnixires of egHalsameugts bysyweight ghpeenalétiicc| e

headl anps, S§¢ Laht M ' 9,.For nedical
applicati ong?ﬁ%ﬁlgfﬁg&%gg’nﬁ@?{t Ea&&é\i}‘@%@@%ﬁ%&r@%g ;ﬁreé%éntéb?s f oodst uf f

appl i cat i ondesaibs iaHa-Geesg Etlas akmntblskiie oHatheg 8DWEpT VatlagFor
applicationg in the autonpbil & sector where contact with fuels and

| ubricants R&yCoMNeYt YORUEPPGD beitenr.PP-&r9dnal Iy in the form 20 of

sui t abl £ bl ends ; I i+t 3! ; : I rticles, such
as sl al 1(:;Sm pol es gqrjysblg S egghég@kﬁgﬁnadg&%ﬁg?r%eg%%gﬁglag%;ﬁopﬁﬁgé%., such as

ki t chen si nlheauacid swanzeriretistdre ¥001hbefraigcan be used in the second stage

of the present invention. The OH number is measured to determine the

required minimum amounts of phosgene, chain terminator and catalyst.
In the second stage, the oligomers obtained for the condensation
20  via the phase interface process are dissolved in an inert solvent,
preferably methylene chloride, or an inert solvent is added directly to the
oligomer melt.
The oligomer solution is condensed with phosgene in the presence
of an aqueous, alkaline solution. The reaction temperature is between 0°
25 and 50°C, preferably between 10° and 40°C, particularly preferably
between 15° and 35°C. As alkaline components, there may be used all
water-soluble or water-dispersible alkali and alkaline earth metal
hydroxides, but preferably sodium hydroxide, potassium hydroxide,
magnesium hydroxide and/or calcium hydroxide (slurry of calcium oxide in
30 water), or mixtures thereof. Sodium hydroxide is particularly preferred, in

an amount of at least 100 mole %, preferably 600 - 100 mole %,



24. For housings, such as electrical distribution cabinets; 25 25. Housi ngs
for electric toothbrushes and hairdryer housings; 26. Transparent washi ng

- machi ne portholes with inproved resistance to the washing solution; 27.
Protective goggles and optical correcti®n gl asses; 28. Lanp coverings for
kitchen appliances with inproved resistance to 30 kitchen vapors, in

par 1l ar gl BARS Sord) PREKAHA Ol 3l leoBBG3TBN 10 maidlf, 30, i

boxes and chrp carri'ers: rvarious o i cat1ons, "such as

st abl e door selativaaty thel nuraesof 1ydrbey g@upedh eife esadiionahixeuraccordi ng to the
present invention are nost particularly suitable for the production of
optical and magnéudabls:GatalysigrarecaraRoniym 3aa(qr AcsPhoai:CAMPPEEES nedi a

such as CD, . deri ' aer.eqf. . i M and rewiteabl e
data carri ePEY%?%@@%&fgégﬁ?&%%@ tE%&WeH@:%rE&E%EN 10 EXAMPLES
The aci d5 nuettedpipasdine asemethysuipendinagtriethyliminENindSEIbBG82miran drt he COH
nunber according to DI | SO 4629. The relative solutiopon viscosity was
det er ni ned i”HXtH'?%ﬁ@rr%‘geﬁl\lﬁﬁ%atﬁg’sgimé‘y&?rﬁcﬁﬁci@ﬁ%a@ﬁ)”ﬁg@rl at 25C. The
content of i ' Rt . |y'S purpose, a
di fference %gggﬁajrt Igﬁghqtﬁ %%%égsorﬁgltﬁlﬁ%n&/}g{ k@?@%‘%@%‘e@ Rrﬁegsoé)mr of

di chl or onet spatalvuatervels écardimpaue processir €hdipeéfeoredrarnbanteis Cavib tthé

of the eot eride S BT Ry Preforahy B Dot BiveR o ety Bangatinimed usi ng
a sol uti@n ef hid@x9lgro®ypstherreséfidiPmmligrd N 100 m of dichl oronet hane. For
this, an IR spectrum of the solution was recorded and eval uated accordi ng
to the PLS met hodhelmolegglapm@ight is controlled via a chain terminator. The
added amount of chain terminator is matched to the desired molecular
weight of the polyester carbonate. The molecular weight (M,,) is chosen
so as to permit processing of the carbonate, and is preferably in the range
15 from 15,000 to 40,000, particularly preferably 17,000 to 30,000. The
amount of the chain terminator is therefore usually, depending on the
desired molecular weight, 5 to 0.25 mole %, preferably 4 to 1 mole %,
relative to the number of hydroxy groups in the reaction mixture. The
addition of the chain terminators may take place before, during or after the
20 phosgenation.
Suitable chain terminators include monophenols as well as
monocarboxylic acids. Suitable monophenols include, but are not limited
to, phenol, alkylphenols such as cresols, p-tert.-butylphenol, p-n-
octylphenol, p-iso-octylphenol, p-n-nonylphenol and p-iso-nonylphenol,
25 halogenated phenols such as p-chlorophenol, 2,4-dichlorophenol, p-
bromophenol and 2,4,6-triibromophenol and/or mixtures thereof. Preferred
chain terminators are p-tert.-butylphenol or phenol, particularly preferably
p-tert.-butylphenol.
Suitable monocarboxylic acids are benzoic acid, alkylbenzoic acids

30 and halogenated benzoic acids.



25 eval uation, the spectral ranges 1919-1581 cms as well as 2739-2894 cnmi s
were used. The calibration was carried out with 29 sanples of known
-conposition. The determi nation of the free carboxylic acid groups in the
pol yester carbonate (y) was |ikewi se ce4ried out by IR spectroscopy on the
above 30 solution. Spectra of dichloronethane, water vapor and an acid-free

and anhydri de- {1 gRgl ¥RBh&HoI DS BHALIGLAS: Moy BlekRel, MELgasybt ract ed

-20 and the extinction erence was eva ted a
measur enent inabitcarly idon@irds ta thengligorhegreisterdectar ddjost the cointehtfdfeiasid Pri pol
contents. Valttﬁes f < 0.01 were e determ nation of the

ount ed er o,
anhydri de st ERA¥ES) CRIRSNELS: ¢ Qfdag&? Eﬂfp 'a?fs‘ntgpnﬂeﬁénélﬁg\?e IR spectrum
by eval uati pgnkips 18°dridiFedeAD B %Cﬁ%nzt {?e&&lmgﬁml%bmﬁtthém at_1860 cm’

and minus a contribution of 0.031. The s not calibrated. The col or
nunber vas dégemet ortd the dligormdirffeesenddixtures bévantusaligamerstantdZor nm and 700
nmin dichl roget hane at, a .conce

f 2 L5Q ,m
t hi ckness o ERQIS MY BISARS ESY EL ?éfé%gdér?%rg ?P{)ng?d Qfas%g'iez‘BLaXﬁgir TMG,
771.1916 g (3widPB®@S Y0 @ndd Ph‘@@%arﬁ@tﬁl?ﬂ{ﬂﬁ&e?ﬂﬁy 0098040 (37 6 x 10-3 ol e)

of tetraphenyl phosphoni um phenol ate were” wei ghed out into a stirred vessel.
15 The vesswieighisatio efdrred dorihea n’r_@.'p‘h@rrl c oxygen by appl yi ng a vacuum and

100 Mg TRl o ATEE Ind Be shEc TN BEntREA BRI B oy vas

distillegl otHerefors cdhtain ﬁﬂrﬁ@’samé"bﬁ}tst W@fr@ﬁ%@@&olmhﬁﬂé@d to 235C then
slowy adjusted to 270C, and the m xture was stirred for 1 20 hour. 336. 22

g (0.6 nol epreferably 36 toghd ”W;{@ °/adr@é%rr%ﬁ183 thedtofad acon ofidiqabexyligs stirred
for 90 m nuge @eﬁwtdt%ﬁ?drg&? com urf @g@'ﬂﬁ\gﬁ%@é’ﬂ% E%ﬂ%ﬁ%dbrtaﬂcﬁmé mbar and

the m xture was s ear resin-was

obt ai ned thage:mtachramh@mfdnmumbrnfultﬁfuaotctbrmho@lﬂgwmden(noﬁvnﬁa It was used
further in the ghase i nterface, process as 25 descri bed bel ow.
polycarbonate chemistry, in particular, those containing three or more

15  phenolic OH groups.

It is also possible to use a certain amount of trifunctional aliphatic,
araliphatic or aromatic carboxylic acids or acids with even higher
functionality as branching agents e.g. during the first step, i.e. the

20  synthesis of the oligomers. Exampies for suitable acids are hydrogenated

trimeric fatty acids or trimesic acid.

Suitable branching agents include, but are not limited to,
phloroglucinol, 4,6-dimethyl-2,4,6-tris-(4-hydroxyphenyl)-heptene-2,4,6-

25  dimethyl-2,4,6-tris-(4-hydroxyphenyl)heptane, 1,3,5-tris-(4-
hydroxyphenyl)benzene, 1,1,1-tris-(4-hydroxyphenyl)ethane, tris-(4-
hydroxyphenyl)-phenylmethane, 2,2-bis-{4 ,4-bis-(4-
hydroxyphenyl)cyclohexyl]propane, 2,4-bis-(4-
hydroxyphenylisopropyl)phenol, 2,6-bis-(2-hydroxy-5'-methylbenzy!)-4-

30  methylphenol, 2-(4-hydroxyphenyl)-2-(2,4-dihydroxyphenyl)propane, hexa-
(4-(4-hydroxyphenyliso-propyl)phenyl)orthoterephthalic acid ester, tetra-(4-



36.86 g of the resin obtained were dissolved while stirring in 277.1 g of
nmet hyl ene chloride in a 1 | capacity flask equi pped with flow spoiler,
“metal stirrer, pH electrode, feed tube, thernoneter and dropping funnel.
After the resin had conpletely dissolvtsl; a solution of 1.94 g of bi sphenol
TMC, 30 2.5 g of sodium hydroxide and 277.1 g of distilled water was added
and stirred } _@hosgene were introduced at a
terrperatureh{/a){oﬁpﬁ% 1SCh?K%g89§ﬂ(f§ (gt a pH of 11 - 13. After the end of

t he phosgenhydmnryphdre/lisoptopydphesost)methehe and $,4vbisued)’- f ol | owi ng whi ch
0.28 g of p-tert.butyl phenol was netered in. After a further 5 mnutes, 0.2
g of Net hyl BinVErutHDaREMeddubengansg agwell@sng4tdRYHEXHPNAUS aCidhe phases

were 5 sepa b was Al difie 1 1%

v ocht or Ttbgs alt o Afuft A0S BRETS MR REIAhUILLR HIRREIIIE o The
phase r & i osxe Bdhydrdingalet prafgrabbl bydrog@hatedasimedicdatipacidsphdse was dri ed
over sodium sugf%, fi bter?% and dried at 100C over 16 hours in a vacuum
dryi ng cabi Hir(4-Fyfroxsabppyethane gRadsatybaisei®sehni e 1. 10 Conparison

exanpl e 1 1078. 8¢ng yr3ndén 7983%(@5%%5m%tla%rbﬂ%h%§a in%né6 ol es) of

Bi phenyl carbonate and 0.9 x 103 nol ey of tetraphenyl phosphoni um
phenol at e werazesej gidtheseforé it theafirst $tagedn tres prdduction Thiheseligashergsas freed

(three 11 modh e mok HEnReSHURGARR, SRaf L B Reduconiaae il | The -
terfp?ra’fG”epV&ﬁJdiiéh%?%é 90!3}/89@%Bﬂ)dﬂé@eé)metfﬂ@'phfa@éﬁﬁl@rﬁé@é b&ddd. l)gd of f over
60 m nutes. The tenperaturé was increased to 235C, and after 15 m nutes,

t he vacuum tssserfindsstage t theduanehing aggntzomay eéhenbe unixee withgthgi nut es, the

was rarsed (515aBE ARk FS. g R nAlh I R Rbur A MY BB, PEreCed and
t he whol e was asidied| éidsdloed In Bawrgadibsokant wefosthegshisgenttiof). Sughar and

the mxture was stirred for a further 75 mnutes. The results are
sumari zed meaﬁab%f%th%r%wﬁa@ io§ e e&'a%tﬁécwbmm@e%@regkr(@m@m es) of

bi sphengd T 08, ; ~24 nmol es) of Bi phenyl carbonate and 0.9874 g
(1.6 x %3%!%{) og)%g%%tlgttéégﬁényl phosphoni um phenol ate were wei ghed out into

a stirred vessel ThaGolite cuptenebf thespdlyesidr tarbomaterss ptien tebexyaptedby
appl ying a vacuum and fl yshing with nitrogen %hreetimss) nd the m xture
was el ted Ht@Y14HY depeslingygn @%WPE%W'%W%‘QPE EreRelyesiRasamenail to 190C

and the phegetwday geduasart 0 idhlo% 1 BblyedlhoaflorbiBU Ve mBialigimer at ur e

was increased‘to 235C and after 30 m nutes, the vacuum was rai sed to 60
mbar and 29%efghts (Ve) betwasine§, 000 apdi FoP0A.qoeferes polsiester sathmnate f urt her 15

Cos oAl ol IREIRA B ER 2edth art Z2RE P et BialrR RER RS b soc and
after 15 m ButtER éd&ZﬂM.%@bg‘g%te’#dialﬂ@érﬂﬂe,t@ar@c@laﬁ?@fref_eﬁ@b?&&éﬁleﬁmi ch the

tenperature was adjusted to 0C and the whole was stirred for a further 90

m nut es. Théamenatd soligsecaniamigrocieg betweribl wtfe and 2wt &. 1Wibanpl e rei Col or
No. % OHxyz .8 "4 800Com . Ex.
21 1830, 527 TRREMERE e Sl pofvesist rpiale BRI COREALAS ot ng

superi oritybefwédre?2 wtdscass Hrwofdi ng to the present invention for producing

pol yest 15 carhonates that have a significantly inproved col or nunber
while tfe ot her 658?‘[“?6?? e 18 GPE 9”%@%{%6‘9 B% t hough t he

| nvention hamsheantdes soiverts bfe @it blsbite thateRoaAthbgEaBRafyr Pose of
illustration, 1t 1s to be understood that such detail 1s Solely
and form with water a two-phase synthesis mixture, such as aliphatic,
optionally branched, partially or totally halogenated solvents containing 1
to 10 carbon atoms, chlorine or fluorine being used as halogen, such as
30 methylene chloride, trichloroethane, tetrachloroethane, and also aromatic,

optionally substituted compounds containing 6 to 18 carbon atoms such as



for that purpose and that variations can be made therein by those skilled
in 20 the art wthout departing fromthe spirit and scope of the invention
-except as it may be limted by the clains. -23 WHAT IS CLAIMED IS 1. A
process for the production of pol yestefgcarbonate conprising: 5 producing
oligonmers by a nelt transesterification process; and formng a polyneric

pol yester ¢ o S | ' I ss, the
ol i goners. 959%'38'%8%QW@?%&&&B%%”E?%@ gr oe(?]éggsaccordi ng 10
to O ai m 1. dibhehyl, digedyesther achldiodenzenelcd/mp-didhiorobdadepardsswalhd/ or

extrudates, the I nprovenent conprising including the polyester carbonate
produced byasmaxiresdeseatcording to Gaim 1. 15 4. The nol ded parts and/ or

extrudat es nmade I% atl@? Ty @%&%?P%‘g%%ﬁﬂ%@%%%é%ffﬁ% p?égeirﬁal st orage

medi um made by the proces n process of Claim
1, wherebn inventioansedliay islbsanices apdaersorcingcagalds nady be asmivete

di carboxylic acid of the formula (1) 25 - T- (L),, =24 wherein T
repr esen%/s g‘%?‘é(ﬁﬁh@dmarsqbﬁsw,s air@%@ﬂeaﬁtg%d%ﬁgiﬁ Q%’E'H“ﬁ?é)t/c?', aryl al kyl
or cycl oal kykaf ?t@bﬁi%rscé’rlﬂiSUVétQiIiQér_sfﬁfIé\% eﬁﬁ(‘ilf&‘ﬁ@s?ﬁ@ﬁ@reléage adémspr ocess of

G aim6, wherein the at [east one dicarboxylic acid is a satUrated, |inear
al kyl di aci famiepho@inglagantdopigeieotss fidelydummirnded sioeral$ anehfierowsher ei n t he

at least one dicarboxylic acid js a saturated. linear alkyl diacid with 12
to 36 car bpﬁug?taﬁﬁ?s’)%r @Xa"i‘ﬂi& %*&@@&C@argk’pi@% °8; pm*@t#t he at |east one
di car boxyl i ghasprbries, v Aidl¥cag ﬂei_g%@cafﬂb&%/mf 86i6%stOs, khRigeh&ledwherei n the
at | east one dicarboxylic 15 acid is selected fromthe group consisting of

sebaci ¢ aci épmpededansgadisorihalk, quartz flour, glass fibers and carbon fibers,
pigments, and combinations thereof. Such compounds are described, for
example, in WO 99/55772, pp. 15 - 25, and in “Plastics Additives”, R.
Gachter and H. Muller, Hanser Publishers 1983.

15 Furthermore, other polymers may also be added to the polyester
carbonates according to the invention, for example, polyolefins,
polyurethanes, polyesters, acrylonitrile-butadiene-styrene copolymer and
polystyrene. Those substances are preferably admixed with the finished
polyester carbonate in conventional machine units but, depending on

20 requirements, may also be added at another stage of the production
process.

The polyester carbonates obtainable by the process according to
the present invention may be processed in the usual way in conventional
machinery, for example, in extruders or injection molding machines, into

25 any desired molded articles, for example, into films or sheets.

The present invention also provides for the use of the polyester
carbonates and/or of the corresponding molding compositions according to
the invention for the production of molded articles and extrudates, in
particular optical articles, films and sheets, or the corresponding molded

30 articles, preferably optical articles, produced from the polyester carbonates

according to the invention.



acid, stearic acid, palmtic acid, and hydrogenated dineric fatty acids.

11. The process of Caim6, wherein the at |east one dicarboxylic acid is a
- hydrogenated, dineric fatty acid. 20 12. The process of Caim6) wherein
the at | east one dicarboxylic acid is.g¢pdecanedioic acid. 13. The process
of Caim1l, wherein the transesterification 25 pr ocess includes at |east

one di hydroxy co ngqi‘f I r
represents an op on éiggﬁi}g?g?rwﬁarona |c 3 ‘ge_lédl{dé %fé&?%ﬁ%&é 30
car bon at omextruéion lanaegoletort ﬁinfs fonel|sxp>ltay$wreela<ntanmumtorsumbemctmmf may

contain aliphatic or -25 cycl gal i phat i icals and o al kyl ary
radi cal s or "RBSRR'ERL BRRE!§sPIIGUGHRN ﬁ’g%&‘r‘ﬁ'g gouspﬁgs BHS S'86F: d ai m 13,

wher ei n thegfaq] aﬁtof%fa@c.&bhx@@ee&yn %Wﬁﬁ@%rdﬁnca ;ﬁ;seak%@tohg@nbﬁ@@ group

consi sting rqu|none sor ci nol y nyl s

. bis-(hyds ox;aptimiﬂtc)ralgkanema (BIDS(DWJ‘MQ)prJWb)MWOf bgihtléﬁtmm sports

bi s- (hydr oxy nyl | f 1 des, dro et he

b1 5 ( hyclr ox BT IRl in i Bh{AmeRlE AN et FiR articles and

bi s- (hydr OX%@WMI)aﬁls“écléﬁﬂd}ﬁéeq@i'b%e%taorf’%'r Sth} applications such as for

(hydr oxyphenyi ) di i sopropyl benzenes. 15. The process of O aim 13, wherein

the at | easexam@lali hydr oxy conpound is sel ected fromthe group consisting
of 4, 4" -di hydroxydi phenyl, 2, 2-bis-(4-hydroxyphenyl) propane,
2, 4- bi s- (4- hydroxyphenyl ) -2 15 net hyl but ane,

1, 1- bi st 4- hydr O&é%lehai@\b@' aQlexangre reqliretsn bfany parts of buildings,
hydroxyphenyl) 4- et hyl cycl ohexane,

a, a' -bis-(4- hydrdﬁb@f@é@nqamﬁﬁsaﬁwﬁ%@iméhlelds
bi s- (4xhyd |
gl 2 (4I ﬁyc(jr oxipLﬁ%@f fac}crﬂ;%gl é?ﬁaﬁyéﬁﬁ%%ﬂgnyl ) met hane,

1, 1- bi s- (4hgdr oxdemﬁmlo)w &, Bow-rholded thayisqea]. oBxa 264784 ) 2ubh disnet hyl - 4 20
hydr oxyphenyl ) pr opane, bi s-(4-hydroxyphenyl ) hexaf| uor opr opane, (4
hydr oxyphenyl ) - 1Dﬁﬁéﬁ3ﬁlwet9@élﬁe Wé(t@,r sRRBRIBheny! ) di phenyl net hane,

g: QY?LOﬁ%gL %Q%%'Pr@?&ffvn (ﬁtdarhs E?%ﬁﬁ%ﬁn% particular cavity-type panels,

bi s- (4- hydr oxyph@;é&aﬂpléiiem@qnmnhnglL)Leltjh'agsesuch as railway stations,

di hydro 34hdo hen | -1 Hinden-5-0l, dihydroxy-1-(4
b o aryananl SEEEBOSEY pha gt naldlRHBRS 5 of and hydroxy-1-(
2203 3ol ahedoadubribr SHchey R i thediz oP1 001 [ 1

H i nden] 5,5'-diol. 16. The process of alm 13, wherein the at |east one
di hydr oxy c@rrpouri?dodlsct@@I @‘dtaéﬂc flgmmqm@@lmad@@lwl ng of resorcinol,

055 20 DY s AR L85 1 031 507
2, 2- bi s- (4- By dr oryphestion) ¢frtbisade, artt Rired(€.g9(,4E-B 1 137 167 and DE-A 1
785 137);
9. As translucent plastics materials containing glass fibers for light
technology purposes (e.g., DE-A 1 554 020);

25 10. As translucent plastics materials containing barium sulfate, titanium
dioxide and/or zirconium dioxide and/or organic polymeric acrylate
rubbers (EP-A 634 445, EP-A 269324) for the production of
transparent and light-scattering molded parts;

11.  Production of small precision injection-molded parts, such as lens

30 mountings. For this purpose, polyester carbonates are used with a



-2f1 hydroxyphenyl)-p-diisopropyl benzene,
a, a' - bi s-(4-hydroxyphenyl)-ndii sopropyl benzene,
-1, 1- bi s- (4- hydr oxyphenyl ) cycl ohexane, 4, 4'di hydroxydi phenyl,
bi s- (4- hydr oxyphenyl)-3, 3, 5-tri net hyl.cygl ohexane and
bi s- (4- hydr oxyphenyl ) di phenyl net hane. 5 17. The process of C aim 13,

wherein the at | i . i ” .
Consisting of bi ST haraRy he e TBRERH eV FE ARk orew
4, 4' - di hydroxydi pheuty! - 40avt2 2f sS4 4efeyreddeytpé eotal Wpighrane. 10 18. The

rocess of ai m.13, wherein the at | east one di hydro conpound is
D e vt S2on MeraHya o SRt Er es kP EDLP BRI RET O RSS Becas of Of ai m

1, wherein the tgﬁg@gi&e@ﬁ%%ﬁ@é%n%ﬁlrﬁr&ﬁﬁésiﬁ.g?,@&‘-ﬁlQCﬂOHdPﬁa)?‘t east one

catal yst. 20. Th alm wherein t transesterifi'cation
process 5 urtBer AsdightiFansmidseastardess, dapafticstarals fibtee-dpdicraabies V), R4 XR~- -

i Rs (V) RR 20 wherein R ~ | idently represent C--Coo-al kyl,
C6- C-oaryl, C~- dﬁ)gar%‘k“)‘}loggggg?&-cycl oal kyl radicals, and X~ represents

hydroxi de, syl fang)eldutlENIRELIEHOA Aicferid]y T8 EAN RATMRICRrsheddoBRd e, a
hal i deor an al cohol ate of the fornula 25 OR, 1n which R represents

C6- C~4-aryl or Clor@hg boasikgs andplug-ahd-geckekeanneictasai m 19, wherein the at
s e R Y B BB Tl SR8 BB IS IR sy o o and
t et raphemyl phosphayidtdAt® iepetiaing; akdrshabg IRIRCaFEsWwEat ai m 19, wherein the
at | east one catalyst is 5 tetraphenyl phosphoni um phenol at e.
16.  Network interface devices;
17.  As carrier material for organic photoconductors;
18.  Production of lights, e.g., spotlights, vehicle headlamps, scattered
light panels or internal lenses;
15 19.  For medical applications, e.g., oxygenators, dialysis equipment;
20.  For foodstuff applications, such as bottles, dishes and chocolate
molds;
21.  For applications in the automobile sector where contact with fuels
and lubricants may occur, such as bumpers, optionally in the form
20 of suitable blends with ABS or suitable rubbers;
22. For sports articles, such as slalom poles or ski shoe buckles;
23.  For household articles, such as kitchen sink units and letter box
housings;
24.  For housings, such as electrical distribution cabinets;
25 25. Housings for electric toothbrushes and hairdryer housings;
26. Transparent washing machine portholes with improved resistance
to the washing solution;
27.  Protective goggles and optical correction glasses;
28. Lamp coverings for kitchen appliances with improved resistance to
30 kitchen vapors, in particular oil vapors;

29.  Packaging foils for medicaments;



23. The process of Claim1l, wherein the transesterification process

i ncludes at | east one diaryl carbonate of the fornmula (Ill) R OG~O/ \ \
“/ (11l) RR" 10 or of the formula (IVV R RR ROII- O/ \ / (IV) RR" R
15 24. The process of Claim23, whereit@the at |east one diaryl carbonate
is selected fromthe group consisting of Bi phenyl carbonate,

but yl phenyl sghengl; hidl cRHEp BAgNY! car bonat e, i sobut yl phenyl phenyl
car bonat e, IQ-I sobtfpg?ﬁ%ne (FC @Cbonate tert.-butyl phenyl - phenyl carbonate,
di-tert.- buByl phEnyVammrSa@Mnat epphsqﬁuensymm’feagbtqumdyorszm gamabnat e,
i -(n-pentyl pheng & car bonat e, n-hexyl phenyl - phenyl carbonate,
- (n- hexyl pheny %4rbonat e, cycl ohexyl phenyl - phenyl car bonat e,
di cycl ohexyl phenyl carbonate, phenyl phenol - phenyl carbonate, diphenyl phenol

car bonat e, |sooct | phenyl - phenyl carbonate, diisooctyl phenyl carbonate,
n- nonj r I phenyl - apolmt@'mb@natase(cﬂordmgzs) hergreprhiphgniien Bnat e,

T AT e———

di-tert. -buamld&senyraamawld@tar@mgbene@ixh duédh-deCh, D yWpheiy! ) car bonate,
di cunyl phenyl - phenyl carbonate, di-(dicunyl phenyl) carbonate, 5

4- phenoxy pheaijyatiyesihereghrio vatteablgiandaepriserile gaéh garyiesarasnabe)
3pent adecyl Elaﬂﬂbepﬁe@)ﬂbRg@rlg\gBa%éy %D([?Vl?ﬂ& adecyl phenyl ) carbonate,
ar n

trityl pheny enyl onate a 1T enyl carbonate. 25. The
processi®f C aim 23, wherein the at | east one diaryl 10 carbonate is

sel ected fromthe group consisting _of .diphenyl carbonate,
tert.-butyl phenyl - phenyl carbonat GVM—AA—EEQ. - but yl phenyl carbonat e,

phenyl phenol - phefiyl, ﬁ‘&?cf R%B[eﬁwag'm%é‘sﬁ{}géé%%gﬁg%gﬁgcf BAYRINIS

andcunyl phenyl - phenyl  carbonate an carbona 368%5 26. The
process of é:hdrtthB—J nunm)eelancd)r‘dmgaﬂo lDleaEN ®@ 48R8ryl carbonate is di phenyl
SS O furt i ncl uydi | east one

b t
o et | 1560808 R Rl ity WP ahneaE Ca omeaene onct one

branchi g ageaicohsestRit &k b/ @pshe. group consisting of phlorogluci nol,
4,6-di methyl 2,4,6-tri-(4-hydroxyphenyl)-heptene-2, 4, 6-di net hyl -2, 4, 6- tr| (4

hydr oxyphenyl ) heiﬁham@ntmwwhen@hq@l—h\yds @b;epmw)naenemgmms 1-tri-(4 25
hydr oxyphen¥o gﬂgﬁﬂﬁﬂc’éﬁcﬁo é%{?ﬁ?%%bﬁ\%ﬂgg%e?‘t gpaeggllugg;g]h(flae o?pglyrl%'e?' [4.4

bi s- (4- hydr oXy

2, 4- bi s- (4hyds@xy i eiHldrsaRitieamd Wabenade compared to pure
2, 6- bi s-(2- hydroxy-5' - net hy Ibenzgl ) - 4mret hyl phenol ,

2- (4- hydr OXQGHB}WWFI@QGZ anddhe ey ngh@ﬁﬂwuem@etermmed at 3582
hexa(4-4 hﬁ groxyphenyli so- propyl ) phenyl ) ort hoterephthalic acid ester,
tetra- (4 0 ydroxyphenyl ) met hane, tetra-(4-(4

hydr oxyphenyl i sophemphjgrttémoty) oétheaesteriflediabidg x| # thé"polyester

carbonate was determined using a solution of 1 g of polyester carbonate in
100 ml of dichloromethane. For this, an IR spectrum of the solution was
recorded and evaluated according to the PLS method. In the PLS

25  evaluation, the spectral ranges 1919-1581 cm™ as well as 2739-2894 cm’™’
were used. The calibration was carried out with 29 samples of known
composition.

The determination of the free carboxylic acid groups in the polyester

carbonate (y) was likewise carried out by IR spectroscopy on the above

30  solution. Spectra of dichloromethane, water vapor and an acid-free and

anhydride-free polyester carbonate with 20 wt.% Pripol were subtracted



- 29 di hydroxytri phenyl ) net hyl ) -benzene, 2, 4-di hydroxybenzoic acid, trinesic
acid, cyanuric chloride and 3, 3-bi s-(3-nethyl -4-hydroxyphenyl)-2-o0xo0-2,3
- di hydroindole. 5 29. The process of Caim 27, wherein the at | east one
branchi ng agent is selected fromthe g2®up consisting of
1,1,1-tri-(4-hydroxyphenyl) et hane and isatin biscresol. 30. The process of
clalml wh i i V4 1t he reaction
m xture durlgﬁg tﬁ%bpﬁ%éﬂ)gt(?lgﬁ%o?gt f%ggn%?sémgo%érgffgﬁeed after a
pr econdensammuoémandwagdebdyrab&ﬁmmugquWtq atirbpydtes af Wiffereet Papol The

process of C aj the e |nt erface process anot her
di hydr oxy CS%@G% \:gh]d'eﬁﬁgsgfghé v%rg CEQH

. Ahe. AF. ASFL. Al F?hé%e’%r%l%%rﬁgf Weffarﬁ‘{ ldé[s'ﬁrucﬁlré (ﬁ{“ﬁﬁs%@%{eﬁ out by
. AHF. AnFy. AF. AH . A3% A3. A

23. 0CT Zs&upn&aa;ﬂS]Qféme’a@pEa]lRapec'al]lmal])ca‘}aia@m &@a@ﬁﬂc@ap @é]@éﬁ@@} ta] calcal ¢
cha ~a Ra' Ye.Y/ 5 ?

J6a] ba] ba] c5 B0 LR ©AICAPREY dap ey barsa Sutbeg cay Sl et SEPITCa g cal cal ca
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the resin had completely dissolved, a solution of 1.94 g of bisphenol TMC,

30 2.5 g of sodium hydroxide and 277.1 g of distilled water was added and

stirred for 5 minutes. 7.6 g of phosgene were introduced at a temperature
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sodium sulfate, filtered, and dried at 100°C over 16 hours in a vacuum

drying cabinet. The results are summarized in Table 1.

10
Comparison example 1
1078.80 g (3.48 moles) of bisphenol TMC, 891.16 g (4.16 moles) of
diphenyl carbonate and 0.9874 g (1.6 x 10° mole) of

tetraphenylphosphonium phenolate were weighed out into a stirred vessel.

15  The vessel was freed from atmospheric oxygen by applying a vacuum and
flushing with nitrogen (three times) and the mixture was melted at 150°C
and 100 mbar. The temperature was raised to 190°C and the phenol
formed was distilled off over 60 minutes. The temperature was increased
to 235°C, and after 15 minutes, the vacuum was adjusted to 60 mbar and

20 after a further 15 minutes, the temperature was adjusted to 250°C. After
another 15 minutes, the temperature was raised to 280°C and 292.50 g
(0.52 mole) of Pripol 1009 were added and the whole was stirred for 1
hour. The vacuum was reduced to 0.5 mbar and the mixture was stirred
for a further 75 minutes. The results are summarized in Table 1.

25
Comparison example 2

1078.80 g (3.48 moles) of bispheno!l TMC, 908.29 g (4.24 moles) of
diphenyl carbonate and 0.9874 g (1.6 x 10° mole) of

tetraphenylphosphonium phenolate were weighed out into a stirred vessel.

30  The vessel was freed from atmospheric oxygen by applying a vacuum and

flushing with nitrogen (three times) and the mixture was melted at 150°C
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minutes, the temperature was ralsed to 250°C and the vacuum was

adjusted to 5 mbar. After another 15 minutes, the temperature was raised

to 280°C and after 15 minutes the vacuum was adjusted to 0.5 mbar,

following which the temperature was adjusted to 300°C and the whole was

stirred for a further 90 minutes. The results are summarized in Table 1.

10
Table 1
Example Nrel Color No. | % OH X y | z
Ex. 1 . 1.257 0.081 198 10 | 0O
Comp.Ex. 1 | 1.179 0.157 0.036 | 188 | 0 | O
Comp.Ex.2 i 1.183 0.522 0.006 | 186 | 0 | O

The examples clearly demonstrate the surprising superiority of the

process according to the present invention for producing polyester
15 carbonates that have a significantly improved color number while the other
properties remain comparatively unchanged.

Although the invention has been described in detail in the foregoing
for the purpose of illustration, it is to be understood that such detail is solely
for that purpose and that variations can be made therein by those skilled in

20 the art without departing from the spirit and scope of the invention except as
it may be limited by the claims.

1
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2, The polyester carbonate produced by the process according
10 to Claim 1.
3. In a process for the production of molded parts and/or

extrudates, the improvement comprising including the polyester carbonate
produced by the process according to Claim 1.
15
4, The molded parts and/or extrudates made by the process

according to Claim 3.

5. An optical storage medium made by the process according
20 to Claim 3.

6. The process of Claim 1, wherein the transesterification

process includes at least one dicarboxylic acid of the formula (l)

25 HOOC-T-COOH ()
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11.  The process of Claim 6, wherein the at least one dicarboxylic

acid is a hydrogenated, dimeric fatty acid.
20
12.  The process of Claim 6, wherein the at least one dicarboxylic

acid is dodecanedioic acid.

13.  The process of Claim 1, wherein the transesterification

25 process includes at least one dihydroxy compound of the formula (ll)
HO-Ar-OH  (I1)
wherein Ar represents an optionally substituted aromatic

30 radical with 6 to 30 carbon atoms, which may contain one or

more aromatic nuclei, and may contain aliphatic or
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& ()-:110% h & (4" $AUhBoded dr ClatRMB, Wvherein the at least one dihydroxy
5 compound is selected from the group consisting of hydroquinone,
resorcinol, dihydroxydiphenyis, bis-(hydroxyphenyl)alkanes, bis-
(hydroxyphenyl)cycloalkanes, bis-(hydroxyphenyl)sulfides, bis-
(hydroxyphenyl)ethers, bis-(hydroxyphenyl)ketones, bis-
(hydroxyphenyl)sulfones, bis-(hydroxyphenyl)sulfoxides, and a,a'-bis-
10  (hydroxyphenyl)diisopropylbenzenes.

15.  The process of Claim 13, wherein the at least one dihydroxy
compound is selected from the group consisting of 4,4’-dihydroxydiphenyl,
2,2-bis-(4-hydroxyphenyl)propane, 2,4-bis-(4-hydroxyphenyt)-2-

15 methylbutane, 1,1-bis-(4-hydroxyphenyl)cyclohexane, 1,1-bis-(4-
hydroxyphenyl)-4-methylcyclohexane, a,a’-bis-(4-hydroxyphenyl)-p-
diisopropylbenzene, a,a'-bis-(4-hydroxyphenyl)-m-diisopropyibenzene,
bis-(4-hydroxyphenyl)sulfone, bis-(4-hydroxyphenyl)methane, 1,1-bis-(4-
hydroxyphenyl)-3,3,5-trimethylcyclohexane, bis-(2,6-dimethyl-4-

20 hydroxyphenyl)propane, bis-(4-hydroxyphenyl)hexafluoropropane,(4-
hydroxyphenyl)-1-phenylethane, (4-hydroxyphenyl)diphenylmethane,
dihydroxydiphenyl! ether, 4,4'-thiobisphenol, bis-(4-hydroxyphenyl)-1-(1-
naphthyl)ethane, bis-(4-hydroxyphenyl)-1-(2-naphthyl)ethane, dihydroxy-3-
(4-hydroxyphenyl)-1,1,3-trimethyl-1H-inden-5-ol, dihydroxy-1-(4-

25  hydroxyphenyl)-1,3,3-trimethyl-1H-inden-5-ol and 2,2',3,3'-tetrahydro-
3,3,3',3'-tetramethyl-1,1'-spirobi[1 H-inden]-5,5'-diol.

16.  The process of Claim 13, wherein the at least one dihydroxy
compound is selected from the group consisting of resorcinol, bis-(4-
30  hydroxyphenyl)-1-(1-naphthyl)ethane, bis-(4-hydroxyphenyl)-1-(2-
naphthyl)ethane, 2,2-bis-(4-hydroxyphenyl)propane, o,a’'-bis-(4-
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hydroxyphenyl)-p-diisopropylbenzene, a,o'-bis-(4-hydroxyphenyl)-m-
diisopropylbenzene, 1,1-bis-(4-hydroxyphenyl)cyclohexane, 4,4'-
dihydroxydiphenyl, bis-(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane and
bis-(4-hydroxyphenyl)diphenyimethane.

5
17.  The process of Claim 13, wherein the at least one dihydroxy
compound is selected from the group consisting of bis-(4-hydroxyphenyl)-
3,3,5-trimethylcyclohexane, 4,4'-dihydroxydiphenyl and 2,2-bis-(4-
hydroxyphenyl)propane.
10

18.  The process of Claim 13, wherein the at least one dihydroxy

compound is bis-(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane.

19.  The process of Claim 1, wherein the transesterification
15  process further includes at least one catalyst.

20. The process of Claim 1, wherein the transesterification

process further includes at least one catalyst of the formula (V),
R4 X-
R—PTRS V)
R2
20
wherein R' independently represent C;-Cqo-alkyl, Ce-Cio-
aryl, C;-Cqp-aralkyl or Cs-Cs-cycloalkyl radicals, and
X represents hydroxide, sulfate, hydrogen sulfate, hydrogen

carbonate, carbonate, a halideor an alcoholate of the formula

25 OR, in which R represents Cg-C14-aryl or C7-Cqz-aralkyl,.

21.  The process of Claim 19, wherein the at least one catalyst is

selected from the group consisting of tetraphenylphosphonium chloride,
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22. The process of Claim 19, wherein the at least one catalyst is
5 tetraphenylphosphonium phenolate.

23.  The process of Claim 1, wherein the transesterification

process includes at least one diaryl carbonate of the formula (l11)

Rl
a
W oy
R Rll

10
or of the formula (IV)
R!
Ru R O
O—‘U—O (IV)
R Rll
RI
15 24.  The process of Claim 23, wherein the at least one diaryl

carbonate is selected from the group consisting of diphenyl carbonate,
butylphenyl-phenyl carbonate, di-butylphenyl carbonate,isobutylphenyi-
phenyl carbonate, di-isobutylphenyl carbonate, tert.-butylphenyl-phenyl
carbonate, di-tert.-butylphenyl carbonate, n-pentylphenyl-phenyl

20 carbonate, di-(n-pentylphenyl) carbonate, n-hexylphenyl-phenyl carbonate,
di-(n-hexylphenyl) carbonate, cyclohexylphenyl-phenyl carbonate, di-
cyclohexylphenyl carbonate, phenyiphenol-phenyl carbonate, di-
phenylphenol carbonate, isooctylphenyl-phenyl carbonate, di-

isooctylphenyl carbonate, n-nonylphenyl-phenyl carbonate, di-(n-
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tert.-butylphenyl-phenyl carbonate, di-tert.-butylphenyl carbonate,
phenylphenol-phenyl carbonate, di-phenylphenol carbonate,

andcumylphenyl-phenyl carbonate and di-cumylphenyl carbonate.

15 26.  The process of Claim 23, wherein the at least one diaryl

carbonate is diphenyl carbonate.

27.  The process of Claim 1 further including at least one
branching agent.
20
28.  The process of Claim 27, wherein the at least one branching
agent is selected from the group consisting of phloroglucinol, 4,6-dimethyl-
2,4,6-tri-(4-hydroxyphenyl)-heptene-2,4,6-dimethyl-2,4,6-tri-(4-
hydroxyphenylheptane, 1,3,5-tri-(4-hydroxyphenyl)benzene, 1,1,1-tri-(4-
25  hydroxyphenyl)ethane, tri-(4-hydroxyphenyl)-phenylmethane, 2,2-bis-[4,4-
bis-(4-hydroxyphenyl)cyclohexyllpropane, 2,4-bis-(4-
hydroxyphenylisopropyl)phenol, 2,6-bis-(2-hydroxy-5-methylbenzyl})-4-
methylphenol, 2-(4-hydroxyphenyl)-2-(2,4-dihydroxyphenyl)propane, hexa-
(4-(4-hydroxyphenyliso-propyl)phenyl)orthoterephthalic acid ester, tetra-(4-
30 hydroxyphenyl)methane, tetra-(4-(4-
hydroxyphenylisopropyl)phenoxy)methane, 1,4-bis-(4',4"'-
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dihydroindole.

5 29. The process of Claim 27, wherein the at least one branching
agent is selected from the group consisting of 1,1,1-tri-(4-hydroxy-
phenyl)ethane and isatin biscresol.

30.  The process of claim 1, wherein the addition of a dicarboxylic
acid to the reaction mixture during the formation of the olgomers is
10  effected after a precondensation of a dihydoxy compound and a diaryl
carbonate.
31.  The process of Claim1, wherein during the phase interface

process another dihydroxy compound and phosgene are added.
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