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?159159* PRODUCTI ON AND USE OF POLYESTER CARBONATES FIELD OF THE %/

| NVENTI ON The Qayppl ication relates to polyester cammmmmmummm nor e (/
particul arl yMay018 nelt transesterification proce nufacture. 5
SUWRARY OF THE A BHHISEHUIB FhinghriSEst erificati on processsefsor produci ng

pol yester is disclosed. In a first stage of the process there is heated,

in an inert gas at PROMDIECTION ANDIISE OFPOLYESTERCARBORATESSt one
di hydroxy conpound and at [east one diaryl carbonate to forman

ol i gocondensate. In a second stage there is added to 10 the ol i gocondensat e
at | east one dicarboxylic aci &! Eg DiQr hHE INBNAIGNXt ure. The second
2 quat er nary oni T SRBIABT I ateT v Eonl B8 pd Bt bty i s e

Hydr oxyaryl tanéegahSesierifitation bscels forasmanufdttere.! | ed- of f under reduced
pressure. 15 BACKGROUND OF THE | NVENTI ON The production of pol yester

carbonates fromdifunctional, aliphatic carboxylic acids and di hydroxy
corrpounds5V| a the interfaci aé! l@ﬂ@ggiigrl_- Z! iEdggﬁ‘:;NJ?@If or exanple in EP-A 433
716, US-A 4,983,706 and US- closed in EP-A 433 716,
the known car boxyA traresgistisifitation modss:fdn@rquucy@spcﬂyestamb@iwlmdc&ﬂa however
be |ncorpora ed in S|g i ficant  amu d expensive

procedure in fqtlét%@t%f @ erogess fiejeds eatgg Hi e '%ﬁ@&?ﬁg‘ﬁp'lﬁlf’gfg??ergf a ng(Srrat ic or
al i phatic di ﬁﬁ@g\é‘g&?g%@%#ﬂ%n@tﬁh cfr8x3¢é‘<5rbﬁ9uuﬂi’ ShdbDRaBf Q%8RS

described in e transesterl cation process Is well known
f or the i ncocprhoaateto fofm an oligocondensate. In a second stage there is added to

10  the oligocondensate at least one dicarboxylic acid to form a second mixture.
The second mixture is heated to a temperature not higher than 290°C in the
presence of a quaternary onium compound as catalyst to form polyester
carbonate. Hydroxyaryl formed throughout the process is distilled-off under
reduced pressure.

15

BACKGROUND OF THE INVENTION
The production of polyester carbonates from difunctional, aliphatic

carboxylic acids and dihydroxy compounds via the interfacial process is
described for example in EP-A 433 716, US-A 4,983,706 and US-A

20 5,274,068. As is disclosed in EP-A 433 716, the known carboxylic acids for
producing polyester carbonates can however be incorporated in significant
amounts only by a complicated and expensive procedure in the interfacial

process.

25 The incorporation of aromatic or aliphatic dicarboxylic acids via the
so-called pyridine process is described in US-A 3,169,121.

The transesterification process is well known for the incorporation of
aromatic dicarboxylic acids and is described for exarﬁple in US-A 4,459,384,
30 The incorporation of aliphatic dicarboxylic acids is described in JP-A 2000

T
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aromati c dicarboxylic acids and is described for exanple in US-A 4, 459, 384.
30 The i ncorgorAaE %02 of .aliphatic dicar ngyl ic acids is described in JP-A
2000 | | | |KLE SUS T TR e e
|  *coo0002* Le A 35 455-US - 2 248 057 although here, as is generally the
case, all no e]! t t Lon and are
heat ed and/o?Q%Zeﬁfbggaﬁﬁgp%éﬁﬁ%ggh%raﬂ}ﬁr%@as%ognbﬁqﬁﬁgﬁrggaég&ri bes a
transesteri f ijgiatly atrthprstaresftheseactioneardarerhzated andioptormdenskdtin c

di carboxylic acids. The dicarboxylic acids are in this case reacted with
aromati ¢ di hf8MR9N-conpounds and di carbonates, alkali netal or alkaline
earth netal conpounds being used as catalyst. Apart fromthe proportion of
i ncor porated dicarboxylic acid, no further details are 10 gi ven concerning
possi bl e §econdar YPrAS2030926 likewite desdriben s tcarsalstarifiotiarngrocess forer s t hat

o< OO e R Sl BB S8 CTHE B A 7 °
process av ) al
anhydri des ofinislbgise et btk SloMafeaigsky sorfoiiasne ittrbeRfedci d, which

is undesirable. This is described in 6°177. However, in principle
t he obj ect i glkal mefabepakaline earttemetal sompeynds beingdised ascatglystt Aparhs

possible intqg th ol vester .carbonate .SO { as, m r._bonds as
Possi bl i n i DIEAOPETE o aRRENEIeD b obalo ot SRRt Fel¥ 8 051 b1 o
are presept igivenhedriteRiiNG bossiblBGRCbAES rédbtioRB@r thd ingirsicddlbt dhthef t he

pol yester carbonate. In contrast to this, although polyester carbonates

that have bed@lymsraithriareohtaiged.-ne transesterification process contain few
anhydride structures, nevertheless they normally have a strong intrinsic
coloration, 25 which in turn has to be as | ow as possible for npst
applications. The Rulyestér dansoredtes that ares produoéd py tekimterfacial pedoesst er

carbonate t h%tave a good intrinsic color, but contain minor amounts of anhydrides of the

15  employed dicarboxylic acids or even free acid, which is undesirable. This is
described in EP-A 926 177. However, in principle the object is to incorporate
the dicarboxylic acids as completely as possible into the polyester carbonate
so that as many ester bonds as possible in addition to as few acidic or
anhydride structures as possible are present in the product, since these

20 impair the stability of the polyester carbonate.

In contrast to this, although polyester carbonates that have been
synthesised by the transesterification process contain few anhydride
structures, nevertheless they normally have a strong intrinsic coloration,

25  which in turn has to be as low as possible for most applications.

The object therefore existed of producing a polyester carbonate that
on the one hand contains as many ester bonds as possible in addition to as
few acidic or anhydride structures as possible, but that nevertheless on the

30 other hand has a good intrinsic color.



on the one hand contains as many ester bonds as possible in addition to as
few acidic or aphydride structures as possible, but that neverthel ess on
“the 30 ot her'—_ec&@i’é;_é good intrinsic-&al or. LeA35455-US -3- DETAI LED
DESCRI PTI ON OF THE | NVENTI ON Thi s obj ect was surprisingly achieved by the

transesterification pr | | BV, | The present
appl i cation accordi ngl DETATEL 08 e;' ETF(SN THE tion of polyester

carbonat es by trarigdsobject wassupnisinblycaahieueddsrthetrinssasterifi¢dtioni hydr oxy
conpounds and di car boxyl,ic, acids, characterised in that the condensation
is carried olfO$8FSIAREOMHRG IR IRYertiQAt er nary oni um conpounds as catal ysts,
wherein the dicarboxylic acids are added only after the 10

ol i gocondensati on of the di hydroxy conpounds and the tenperature does not
exceed 299C. Furt Hdvepresenttdpplicatemesdcosgipdgly padvides alpsscess dorn thes t he

pol yester carbonates _per se that can be obtained t rocess according
to the 15 i M qt'QH.OfRB[}@ﬁEﬁfﬁQVaQQQa?Q%bSbV@a%‘ééerg'Panbo? 98’!19?%’9!@% a first
stage a m Xty e @y fiﬁg’ haiby! il ted in an
inert gas at r@s@ﬁ%‘g@ gﬁgﬁ@%gggﬁﬂdug‘ér p Ie"ggur e ?@é‘ggﬁ%@"ggga{n‘iﬁﬁut es,
pref erably 2@ohdenstiionds ta0iediaulirethe presenrcesoftquaternaryoniumfcop@unds290 C,

preferably 230 90 articularly preferably 250 to 28 and t he

hydr oxyaryl a@oﬁ%}ﬁﬁt"%ﬁp n fhgc#%?rhg%yh?:sac Ss?rﬁlaégﬁgéﬁy aEfHﬂ%i car boxylic
acid or 1di cajligeotdehsationofthstdiiirdsy édtapodttitcthd hedemperitdresdadte and the
reaction mxture is heated for between 60 and 200 m nutes, preferably

bet ween 90 2Hohedca®D29Cut es, at a tenperature of not higher than 290C,
and condensed to formthe polyester carbonate. In each stage the pressure
is chosen so that the hydroxyaryl conponent can be distilled off wthout

any problem Furthermore, the present application also provides the polyester
carbonates per se that can be obtained by the process according to the
15  invention.

According to the process of the invention, in a first stage a mixture of
dihydroxy compound and diaryl carbonate is heated in an inert gas
atmosphere and under reduced pressure for 30 to 300 minutes, preferably

20 for 60 to 150 minutes, up to a temperature of 200 to 290 °C, preferably 230
to 290°C, particularly preferably 250° to 280°C, and the hydroxyaryl
component that is formed is distilled off. The dicarboxylic acid or
dicarboxylic acid mixture is then added in a second stage and the reaction
mixture is heated for between 60 and 200 minutes, preferably between 90

25 and 180 minutes, at a temperature of not higher than 290°C, and condensed
to form the polyester carbonate. In each stage the pressure is chosen so

that the hydroxyaryl component can be distilled off without any problem.

The polyester carbonate obtained according to the invention is light in
30 color, i.e. it has a color number of <0.2, and contains particularly low
amounts of free dicarboxylic acid or anhydride structures and therefore
satisfies the formula



The pol yester carbonate obtained according to the invention is light in 30
color, i.e. it r nunber of <0.2, and contains particularly |ow

. amount s of fr@—@%l ic acid or anhydri de structures and therefore
satisfies the formula Le A 35 455-US -4- Q x+ [10(5y+ 4z)]Z <1.3 X where 5
Q is a characteristic nunber x: is the wt.% of the esterified acid in the
pol yester car bon§t+<?10(¥:+i4s the wt.% of free COOH in the pol yester carbonate
z: is the ano@rt — 9 Ardydride structural units in the pol yester
carbonate 10 Suitabl exdi carboxylic acids for the process according to the

i nvention ar‘ﬁhélljéose of the formula (1) HOOC-T-COOH (I) 15 where T
denotes a branched or linear, saturated or unsaturated al kyl, arylal kyl or
cycloal kyl radical with 8 to 40 carbon atons. 20 Saturated |inear alkyl

di acids wsth @: t o 4@ chardaerigicaitentsere preferred, diacids with 12 to 36

carbon atons being parti gul arly preferred. O these classes of substances
fatty acids, Yartiletheawt yo pftbeastasifiod agishipdee nolyastesradonate atty acids, are

particul arl yo\?ui tqgltﬁe W@% Eﬁ%@b@bﬁﬁn mecﬁcflwé@éa?b&?é.tgs of the formula (1)

or m xtures suc
is the amount, in wt.% of anhydride structural units in the polyester

carbonate
10
Suitable dicarboxylic acids for the process according to the invention
are those of the formula (1)
HOOC-T-COOH ()]
15
where
T denotes a branched or linear, saturated or unsaturated alkyl, arylalkyl
or cycloalkyl radical with 8 to 40 carbon atoms.
20
Saturated linear alkyl diacids with 8 to 40 carbon atoms are preferred,
diacids with 12 to 36 carbon atoms being particularly preferred. Of these
classes of substances fatty acids, particularly preferably hydrogenated
dimeric fatty acids, are particularly suitable.
25

Examples of dicarboxylic acids of the formula (l) or mixtures of such
fatty acids are:
sebacic acid,
dodecanedioic acid,
30 stearic acid,
palmitic acid,
hydrogenated dimeric fatty acid, such as for example Pripol 1009 from
Unigema.



fatty acids are: sebacic acid, dodecanedioic acid, 30 stearic acid,

palmtic acid, r4o eﬂ ted dineric fatty acid, such as for exanple Pripol

. 1009 from Uiﬁ‘qm . 35 455-US - 5 “Pripol 1009 fromUnigema is a

m xture of hydrogenated dinmeric fatty acids that according to details

gi ven by Unigema has roughly the followi ng conposition: 5 Structure

Unigema (in each case various isoners) Data HOOC HOOC ca. 30% Linear ca.

50% HOOC HOOC  CpRrigot 1064D66m HIEIGEIT is aahixture ldPRGdo@enated2iiferitiXiy Aromat i c
acids that according to details given by Unigema has roughly the following

composition:

Structure Unigema

(in each case various isomers) Data

S5006 CoSo
HOOC ca. 30%

Linear

ca. 50%

HOOC

Cyclic

HOOC
HOOC

Bicyclic

HOOC ca. 15-20%
HOOC

Aromatic

HOOC
HOOC

Aromatic bicyclic

Particularly preferred are dodecanedioic acid and Pripol 1009.

Most particularly preferred is Pripol 1009.



HOOC Aromatic bicyclic Particularly preferred are dodecanedi oi c acid and

Pri pol 1009. ISLP icularly preferredq is Pripol 1009. Le A 35 455-US -6
. Both a di car%&-&—ﬁb&' of the formula“(l") as well as a plurality of
di carboxylic acids of the formula (1) nmay be used. 5 The enpl oyed

di carboxylic acids as well as also the other raw materials that are used
shoul d of course be as pure as possible. In the case of comrerci al

products the puri tBothfatdicarbexyliesadit efthe Yorhmieigas well g3ad pluealitpof fatty
acids or hydrg eEat d d%ﬁg:eri se%i faﬁﬁt}(\j aci ds may contai n consi derable
amount's of bﬂb‘?ﬂf et acigigiof dhe fargyiad) MAYedISedpr oduct i on. 10 The

di carboxylic acids and di hydroxy conpounds nay be used in the process
according to the invention in a nolar ratio X : | therebetween, where 0 <

X <10, pr&ferably Theddmplofed ticapaoxylic atids lag welledscalat khe 6théBraw X <0. 5 and
nost particularly preferably 0,08 < X <0.2. 15 The general or preferred
def i ni 1 ons dRetelialdaRkare ised ShOUOf caFGbe 25 prtsas pessidle; Ttegrsee or
her ei naft er ' [ j ' m% 0 AN

bet ween t he g?g@ﬁ?&?ﬁ#g&?@%yug?e er rﬁ%rsadr%éé@ @dl‘?géwgb?gpl y as
appropri at e tfatty aeide ot hpdrogenatedatimerisad fafty tagidsimay containcconsitesablad

e ot e 0 80 ST RgE L e 7S S 75t on
are thosqgof the formula (11) 25 HOAr-OH (I | )
The dicarboxylic acids and dihydroxy compounds may be used in the
process according to the invention in a molar ratio X : 1 therebetween, where
0 < X <10, preferably 0.01 < X <1, particularly preferably 0.02 < X <0.5 and
most particularly preferably 0.08 < X <0.2.
15
The general or preferred definitions of radicals, parameters and/or
explanations given above or hereinafter may also be arbitrarily combined
with one another, i.e. between the respective ranges and preferred ranges.
The details apply as appropriate to the end products as well as to the
20 precursors and intermediate products and for processes as well as
process stages.

Suitable dihydroxy compounds for the process according to the
invention are those of the formula (l1)
25
HO-Ar-OH (11

in which Ar is an aromatic radical with 6 to 30 C atoms, preferably with 6 to
25 C atoms, that may contain one or more aromatic nuclei, may be
30 substituted, and may contain aliphatic or cycloaliphatic radicals or alkylaryl

radicals or heteroatoms as bridge members.



im which Ar is an aromatic radical with 6 to 30 C atons, preferably with 6
to 25 C atons, at contain one or re aromati c nuclei, may be 30
\substituted,L&dﬁ—géﬁggaétain al i phatic o?ncycloallphatlc radical s or

al kylaryl radicals or heteroatons as bridge nenbers. Le A 35 455-US -7
Exanpl e of di hydr hydr oqui none,
resor ci nol , dihy§§§Q§@$§ﬁ@ 9§§&§CQR§”QR§§§ ?@1@%@&%Jﬁ algrkanes,

bi s- (hydr oxy plyemquinaheg! oal kanes,  bi s- (hydroxyphenyl)-sul fi des,

bi s- (hydr oxypheny]| ) et hers, bi s- (hydr oxyphenyl ) - ket ones, 10

bi s- ( hydr oxy peHGINPL, sulfones bi s- (hydr oxyphenyl ) - sul f oxi des,

a,a' -bis- (hy @wﬁ&gﬁﬂﬁ+ ﬁllsopropylbenzenes as well as their

nucl ear - al kyl-at’e nug éar - hal ogenat ed conpounds. 15 These and furt her
sui t abl e 6t hdis-(ydnexypheny)-elkdess,ri bed for example in US-A 3,028, 365,

3,148, 172, 3,2 273, 3,271,367, 3,062,781, 2,970, 131 and
2 999, 846, |P'ﬁ3§“¥§f@<¥9§9f‘%§ clealsaniessso. 2 063 052, 2 211 0956, FR-B 1 561

518 and in thg RBn ul ell, Chem stry and Physi cs of
Pol ycar bonat es, mlg)ra;te c?e )_% ﬁaﬁ]l shers New York 1964". 20 Preferred

di hydr oxy coMma(hydm)qubenyi) etb'eeasml e: 4, 4'-di hydroxydi phenyl,
2, 2-bi s-(4-hydr hen opane, 2,4-bi s-(4- hyd
roxyphenyl ) - %’ﬁ?&%ﬁ? Fﬁ%%l%e nes,

10  bis-(hydroxyphenyl)-sulfones,

bis-(hydroxyphenyl)-sulfoxides,
a,a’-bis-(hydroxyphenyl)-diisopropylbenzenes

as well as their nuclear-alkylated and nuclear-halogenated compounds.

15 These and further suitable other diphenols are described for example
in US-A 3,028,365, 3,148,172, 3,275,601, 2,991,273, 3,271,367, 3,062,781,
2,970,131 and 2,999,846, in DE-A 1 570 703, 2 063 050, 2 063 052, 2 211
0956, FR-B 1 561 518 and in the monograph “H. Schnell, Chemistry and
Physics of Polycarbonates, Interscience Publishers, New York 1964”.

20

Preferred dihydroxy compounds are for example:
4 4'-dihydroxydiphenyl,
2,2-bis-(4-hydroxyphenyl)-propane,
2,4-bis-(4-hydroxyphenyl)-2-methylbutane,

25 1,1-bis-(4-hydroxyphenyl)cyclohexane,
1,1-bis-(4-hydroxyphenyl)-4-methylcyclohexane,
a,o’-bis-(4-hydroxyphenyl)-p-diisopropylbenzene,
a,o’-bis-(4-hydroxyphenyl)-m-diisopropylbenzene,
bis-(4-hydroxyphenyl)-sulfone,

30  bis-(4-hydroxyphenyl)-methane,
1,1-bis-(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane,
bis-(2,6-dimethyl-4-hydroxyphenyl)propane,



25 1,1 -bis-(4-hydroxyphenyl)cycl ohexane, 1,1

- bi s- (4- hydr EXéEI%gnm gé met hyl cycl ohexarge, a,a' -bis-(4-hyd
. roxyphenyl ) - ; benzene, )

a, a' - bi s- (4-hydroxyphenyl)-mdiisopropyl benzene,

bi s- (4- hydro S ydr oxyphenyl ) - net hane, 1,1

- bi s-(4- hydrgﬁﬁﬁ%@%}%@?@%&%ﬁﬁ?éﬁézhexane bi s- (2, 6-di met hyl - 4- hyd
r oxyphenyl )pr(é-ﬂwdmxypbemyljsﬂi-phﬁﬁylé&aneB - bi s-(4-hyd

roxyphenyl ) hex quoro 4- hydr oxyphenyl ) - 1- phenyl et hane,

(4- hydroxyphéﬁ@] VAR ﬁ'w K@q‘:}m&r&n p‘é'l"‘ﬁvydroxydl phenyl ether, 5

4, 4" -t hiobi s;&w lep% S/% Wd r oxyphenyl ) - 1- ( 1- napht hyl )et hane,
bi s- (4-hyd rox er¥ f napht hyl ) et hane,
di hydr oxy53 (44 Hhidbisphphelny | ) 1,1, 3-trinethyl-1 Hinden-5-o0l,

B S
Hi ndene] 5, Ebls {//cfrox ﬁ{éﬁﬁp{_%hﬁprﬁ? Eﬁﬁé&d are resorcinol ,

bi s- (4-hydroxyphe ane

bi s- (4- hydr oxijitpldsox 3-(44\6/dmxapherl\y¢)-‘} Atdtimsthyl- 1H inden-5-ol,
2,2-b 4-h I

o R P SR ORROS 1 4 & st nden 5,

flbfs ?ﬂ]%r%’" ﬁ?ﬁ%‘i{boﬁ g;n'gﬁﬁéR%anﬁ%ﬁobl[ﬂHJndene] -5,5'-diol.
bi s- (4- hydr oxyphenyl ) -3, 3, 5-tri net hyl cycl ohexane,
Particularly preferred are:
resorcinol,
bis-(4-hydroxyphenyl)-1-(1-naphthyl)ethane,
15 bis-(4-hydroxyphenyl)-1-(2-naphthyl)ethane,
2,2-bis-(4-hydroxyphenyl)-propane,
o, o’ -bis-(4-hydroxyphenyl)-p-diisopropylbenzene,
a,0’-bis-(4-hydroxyphenyl)-m-diisopropylbenzene,
1,1-bis-(4-hydroxyphenyl)cyclohexane,
20  bis-(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane,
bis-(4-hydroxyphenyl)diphenylmethane.

Most particularly preferred are:
bis-(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane,
25 4,4'-dihydroxydiphenyl,
2,2-bis-(4-hydroxyphenyl)propane.

Most preferred of all is bis-(4-hydroxyphenyi)-3,3,5-
trimethylcyclohexane.
30
Both a diphenol of the formula (1) as well as a plurality of diphenols of
the formula (II) may be used.



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

bi s- (4-hyd roxy n - ,3,5-trinethylcyélohexane, 25
4,4 -di hydroiﬁiggﬁi——‘y 2, 2- bi s- (4- hyd Fe8xXyphenyl ) propane.

of all

I s bis-(4-hydroxyphenyl)-3,3,5- trinethyl cycl ohexane.

Most particularly preferred are:

Most preferred
30 Both a

di phenol of the forrmula (11) as well as a plurality of diphenols of the
formula (11) may be used. Le A 35 455-US - 9 Diaryl carbonates wthin the

context of the pr®&iamt
formula (111) O1~Q/ (1] R ,
R R IQGTWQq"HdF@Stﬂ‘SOﬁRPE’mHW”BenOte i ndependently of one anot her

C7-C34 al kylaryl or

(I'V)

H optionally 10 branched Cl-C34 al kyl/cycl oaI kyl ,

and formula (1V)

C6-C34 aryl, for exanple di phenyl carbonate utyI phenyl - p
di - but yl phenyl car bonat e,

(1)

and formula (1V),

Rl
R" R o
by
R R"
R.

carbonates avithir thetdontext of thelpresentdavehtidnese ¢ieseof t he

R R ROO-O

henyl carbonat e,

wherein R, R’ and R"” may denote independently of one another H, optionally

10  branched C4-Cga4 alkyl/cycloalkyl, C7-Ca4 alkylaryt or Cs-Caq4 aryl, for example

diphenyl carbonate,

butylphenyl-phenyl carbonate, di-butylphenyl carbonate,

isobutylphenyl-phenyl carbonate, di-isobutylphenyl carbonate,

tert.-butylphenyl-phenyl carbonate, di-tert.-butylphenyl carbonate,
15  n-pentylphenyl-phenyl carbonate, di-(n-pentylphenyl) carbonate,

n-hexylphenyl-phenyl carbonate, di-(n-hexylphenyl) carbonate,

cyclohexylphenyl-phenyl carbonate, di-cyclohexylphenyl carbonate,

phenylphenol-phenyl carbonate, di-phenylphenol carbonate,
isooctylphenyl-phenyl carbonate, di-isooctylphenyl carbonate,
20 n-nonylphenyl-phenyl carbonate, di-(n-nonylphenyl) carbonate,
cumylphenyl-phenyl carbonate, di-cumylphenyl carbonate,
naphthylphenyl-phenyl carbonate, di-naphthylphenyl carbonate,

di-tert.-butylphenyl-phenyl carbonate, di-(di-tert.-butylphenyl) carbonate,

dicumylphenyl-phenyl carbonate, di-(dicumylphenyt) carbonate,

25  4-phenoxyphenyl-phenyl carbonate, di-(4-phenoxyphenyl) carbonate,



| sobutyl phenyl - phenyl carbonate, di-isobutyiphenyl carbonate,
tert.-butyl phenyl - phenyl carbonate, di-tert.-butyl phenyl carbonate, 15
_n-pentyl phenﬁiéﬁécﬂéiéi bonat e, di - ( n-'p@ﬂ yl phenyl ) carbonate,

n- hexyl phenyl - phenyl carbonate, di-(n- hexylphenyl) car bonat e,

cycl ohexyi ph E% r

phenyl phenol %ﬁéﬁgﬁg@i‘#ﬁﬁw ﬁ&% %a bﬁ;&yg g‘ﬂﬁ%*@@%@%‘i‘?@ &?B&Eﬁe

i sooctyl IOhen)tlhtyrpih@ﬁ?lll-phwybmbbﬁateddrtrl | ¢gdrBowatecar bonate, 20

n- nonyl phenyl pheny car bonat e (n-nonyl phenyl) car bonat e,

cuny! phenyl - piefefablgar bonat e, di - cunylphenyl car bonat e,

napht hyl phen onat e, - napht hyl phenyl carbonat e,
di-tert.-but%*%ﬁ%ﬁg%ybﬁ@ﬁgr carbonate di-(di-tert.-butyl phenyl) carbonate,

gi cEnryi phsﬂyIterPHaﬂylbheaylegaylecarbbna(tellohuer;ti-mhylphﬁnylmrbmm%e, 25 e A 35
p enoxyp enyl - ar e carbonate, Le
455- US - gﬁgﬁé@&% ‘F@f Omn?réég&yﬁ’@ E@c f@gn '8. pent adecy! phenyl )

car bonate, *‘W” K AtonGfd. iy 8@% h8hvitdakt enyl carbonate,
preferably 3{ g %ﬁgteon ﬁﬂ{e?t Bt smhgn C?Ha?%enyl car bonat e,
di-tert.-butylphenyl car bonat e, phenylphenol phenyl carbonate,

di - phenyi phenol ona CC henyl carbonate, di-cunyl phenyl

car bonat e, Cf“%fija‘?rﬁ rﬁh"é@f@%&p ﬁyl carbonate. 10 Furthernore, the
phenolic1gonpounds used as carbonates may al so be used directly as

hydroxyaryl conpounds in addition to one of the aforenentioned carbonates,
in order to infludnthermere, herphenocligicompopnds heed gsicatanatesaay@is es.

the process of° (958 Bk ERTRCRESHE Roblofhd fibdaubn fneeithe. “ocording to

aforementioned carbonates, in order to influence the terminal group of the
polyester carbonates. Preferred mixtures are those containing diphenyl

156  carbonate. According to the process of the invention it is possible to add the
hydroxyaryl compound or the hydroxyaryl-containing compound at any time
to the reaction mixture, preferably at the start of the reaction, and to split the
addition into several portions. The proportion of free hydroxyaryl may be 0.4
to 17 mole %, preferably 1.3 to 8.6 mole % (referred to the dihydroxy

20 compound). In this connection the addition may take place both before the
reaction as well as wholly or partially during the reaction.

The carbonic acid diesters are used inaratioof 1: 0.9to 1: 1.3,
preferably 1: 1.0 to 1: 1.2, particularly preferably 1:1.0to 1: 1.1, referred
25  to the total of dihydroxy compound and dicarboxylic acid. Mixtures of the
aforementioned carbonic acid diesters or dicarboxylic acids may also be
used.

Ammonium compounds or phosphonium compounds may be used as
30 catalysts for the synthesis, and are preferably used in amounts of 0.0001 to
0.5 mole %, referred to the total of dicarboxylic acid and dihydroxy
compound, particularly preferably in amounts of 0.001 to 0.2 mole %.



hydroxyaryl conpound or the hydroxyaryl-containing conpound at any time to
the reaction mxture, preferably at the start of the reaction, and to split
_the additioééiﬁﬁ%i&ﬁﬁii§al portions. Thelbroportion of free hydroxyaryl may
be 0.4 to 17 nole % preferably 1.3 to 8.6 nole % (referred to the

di hydroxy 20 conpound). In this connection the addition may take place both
before the reaction as well as wholly or partially during the reaction.
The carbonic aCI d %&pﬁ@ﬁ@nﬁéeﬂtsuggﬁbnam  ésrhbipafdn With d@hé} élﬁltaible 1.3,
preferably 1 . 1:1 artlcularly preferabIY .0to 1 : 1.1,
referred 25 c@talys’c%thastdézl nc&ieaﬁ tayaimese intengedotinsigrnglar a,@rmr@f@rabl& aci d.

M xt ures of fo |ic acids
may al so be tl%gg% dﬁ#&é&%&ﬁ%@hﬂgg Og ph@ggﬁgﬁéﬁag%%ﬁ%ﬁgﬁ?ﬁ be used
as 30 capal thé mveation.he synthesis, and are preferably used in amounts of
0.0001 to 0.5 nmole % referred to the total of dicarboxylic acid and

di hydroxy conpound, particularly preferably I n amounts of 0.001 to 0.2 nole
% Le A 35 455-US tion with
ot her suitable cﬁhﬁ%éh?ﬁnﬁﬁ%'&%%ﬁ ’?3’*5 n@ésgpf \e/%@egﬁl £rrtar| nsi c

col or, are predsy afithyg formndal (s cat al yst for t he production of the pol yester
carbonates according to 5 the invention. Phosphoniumsalts wthin the

context of the present invention are those_pf the formula (V) R4 X- | Rl_
i R3 (V) R2 10 wherein R1-4 ma denoRé t he| 9ane or different Cl-Clo

al kyl, C6-C10 aryl, C7-Cl10 aral |¢5 C6 cycl oal kyl radical s,
preferably met hyl or C6-Cl4 aryl R | V)

R2

10  wherein R™ may denote the same or different C-C1q alkyl, Cs-C1g aryl,
C7-Cq aralkyl or Cs-Cs cycloalkyl radicals, preferably methyl or Cs-C44 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 the formula OR

15  in which R may be Cg-C44 aryl or C7-C5; aralkyl, preferably phenyi.

Preferred catalysts are
tetraphenylphosphonium chloride,
tetraphenylphosphonium hydroxide,
20 tetraphenylphosphonium phenolate,
particularly preferably tetraphenylphosphonium phenolate.

The polyester carbonates may be intentionally branched and may
therefore contain minor amounts of 0.02 to 3.6 mole % (referred to the total
25 of dicarboxylic acid and dihydroxy compound) of branching agents.
Appropriate branching agents are those compounds suitable for the
polycarbonate production and containing three or more functional groups,



radicals, particularly preferably nmethyl or phenyl, and X may be an anion
such as hydr Xi f at e, hydrogen sul fate, hydrogen carbonat e,

_ carbonat e, aiﬁaﬁgﬁéﬁpggf erably chlori cre2 or an al coholate of the formula
OR 15 in which R may be C6-Cl4 aryl or C7-Cl2 aral kyl, preferably phenyl.
Preferred ca eny.

t et raphenyl plt?géféﬁébix ﬂ{ngﬁ%@{h ﬁf%&$§%%gpwegwe }Dﬁ)(glosp ShP a‘rﬁopr)henol at e,
particul arly epamips ahl.v-ttn(atmmdwphlenwcy@thhmaums@narmmm. The pol yester

carbonates may be intentionally branched and nmay therefore contain m nor
amounts of 0.02 to 3.6 nmole % (referred to the total 25 of dicarboxylic
acid and di hydrox r hlng

agents are those g%ﬁp%ﬁ&dgﬂas“ t%]lt%lﬁa?%?la?ﬁaﬁﬁ%gl%yggﬂ@%ﬁg? g&tréln urglp on and
cont ai ni n§ tlageatsonayrbeeadﬂeddo tmdeIy@tem&rbomateAaeéordﬁ‘@tUShe Iivemtieher abl y

LT, i (4 RSy slaeenand aeht Baue bl AFRBRmoBHERE F change

the properti W%tlu&éu%r ﬂoﬁ%&ﬂ@ﬂé@%é\ﬂ%l@ﬁéé‘é@éﬁt’s“@amép@%ﬁﬁ%%g@ﬁﬁé be added
to the pol yester carbonates according to the Tnvention

subst ances ampigragris finalydivided, minerals, flrous subs&rmst am bikykeand anll UV

t abi | | t
o arent e, 11 REPSPRTR BRSHHeTEs. sPBsOhris, o wHFEHl w0 FRRE iR FEEng ary)
phosphi t gg, réafe&@h@él@@n wﬁg@th}mesalté @WalP(Dh@@rt!i iPdurV\legmlbél%fMW ic acid 10

esters, hal ogen conmpounds, salts, chalk, quartz flour, glass fibers and

carbon fi ber§artpqr*gfm$ Digmentsans mblaatsort&tae@w Ssglaﬁoempadﬁase are
descri bed for 99/ 557, hR tic
Addi ti ves" Igeg ]%rr eg%’\(‘ﬂf‘( ﬂv‘é Igg’;,5 ser@z%%erglé%bgg 15 In

addi tion ot h@(dditﬁde;hﬂ.ﬁdwemrm—ibmuwdbﬁnwr Plislishetsyt383r

15 In addition other polymers may also be added to the polyester
carbonates according to the invention, for example polyolefins,
polyurethanes, polyesters, acrylonitrile/butadiene/styrene, and polystyrene.

These substances are preferably added to the ready-for-use
20 polyester carbonate in conventional equipment, but depending on
requirements may however also be added at another stage of the production
process.

The polyester carbonates obtainable by the process according to the
25 invention may be processed in the usual way in conventional machinery, for
example in extruders or injection molding machines, into arbitrary molded
articles, for example into films or sheets.

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



carbonates according to the invention, for exanple polyolefins,
pol yur et hanes, Eolyesters acrylonltrlIe/butadiene/styrene, and
pol ystyrene. nces are prefeTHbTy added to the ready-for-use 20
pol yester carbonate in conventional equipnent, but dependi ng on

requi renents na [ b d st a roduction
process. The CBH%“? V@ Eﬁ%%ﬁ%?'i% P Bﬁbi\gi?ﬁt aE)QE'tcl?é B&(Q&’ggg%@hg}edl ng to
the 25 i nveryohyitdrearithatePacsordiflg tatHdiavarstionl. way in conventi onal

machi nery, for =~ exanple in extruders or injection nolding machines, into
arbitrary nolded articles, for exanple into filnms or sheets. In addition
to the use of the rho S LQr. ng nol di ng
conposi tions accorEg‘%ln)(qu?é S{w%alf%v%t&oh&?%’re?t RBUB gg%?%é%@@%lml ded parts
and extrugat ehmumd‘nem(ﬂu(@ent invention also provi des in particular optical
articles, sheets and filnms and/or the Le A 35 455-US -13 correspondi ng

nol ded parts, preferably optical articles, produced fromthe polyester

car bonat es agcordi t f however
shoul d not bgl regﬁe%%ae%nmg q&%%&tthﬁpasﬁc cﬁ'%r%re%ﬁ] etlHﬁﬁaécurllletcdg panel s
that, as i s knownof buidingsjviehistes andwarqraﬁ,ramwell a$ shigidsdonbelmatehi cl es and
ai rcraft, as well as shields for helnets. 10 2. Production of extrusion
sheets and sol ution sheets for displays or electrical notors, as well as
sheet nmaygri gl forpréauét|on3efe%eslaﬁtsheatscanotm&ﬂ%@as pRMRstayd 6F particul ar
hol | ow chanber panels, for exanple for covering buildings such as

st ati ons, greenhoMnGﬂimotQB bs gelliasghest makerial farekis. 4. For the production
of traffic signal housings or road signs. 5. As translucent plastics
containing glass fibers, optionally for |ight

3. Production of transparent panels, in particular hollow chamber panels,

for example for covering buildings such as stations, greenhouses and

15 lighting installations.

4. For the production of traffic signal housings or road signs.

5. As translucent plastics containing glass fibers, optionally for light
20 technology purposes (see for example DE-OS 1 554 020).

0. For the production of precision injection molded parts.

7. Optical applications, such as optical storage media (CD, DVD, MD),
25 protective goggles or lenses for photographic cameras and film
cameras (see for example DE-OS 2 701 173).

8. For socket housings as well as plug-type connectors.

30 O As support material for organic photoconductors.



20 technol ogy purposes (see for exanple DE-CS 1 554 020). 6. For the
producti on of pA ision_injection nolded parts. 7. Optical applications,

~such as opti é&-é&&%g-s-msdi a (CD, DVD,~ , 25 protective goggles or

| enses for photographic caneras and film caneras (see for exanple DE-OS 2

Suppor 0 mat er'Oal Fo 0 RRRLEAGRE: i BRic® tiebcBs dRIGK G, o ),

t he production of dahgistcﬁ',lamp@ovm%hi cl e headl anps, diffuse lighting panels
or lanp covers. 11. For nedical applications, e.g. oxygenators, dialysers.
5 12. For foodstuffs applications. 13. For uses in the autonobile sector.

10 14. For Sﬁgftsﬁwéﬂi&?ﬁgéﬁcatigﬂé, éi@'%gb%??’{itdia &g, such as for exanple

sink units and | etterbox si ngs. ousi ngs, such as e.g.
el ectricab distribution panels, electrical appliances, donestic

appl i ances. . struction rts of household articles, electrical
appl i ances aﬁé- gﬁ%ﬁ&Wﬁﬁ%ﬂﬁ%ﬂﬁﬁﬁﬂgﬂﬁ: 20 18. For the production of
notorcycl e hel mets and protective helnets. 19. For m scel |l aneous
applications, such as e.g. stall-feeding doors or animl cages. 25 The

pol yest er carli@onatFes uaes or thieraytoroobiteeséatarent i on are nost particularly
suitable for the production of optical and magnetooptical articles,

10 14,  For sports articles.

15.  For household articles, such as for example sink units and letterbox
housings.

16 16.  For housings, such as e.g. electrical distribution panels, electrical

appliances, domestic appliances.

17.  Construction parts of household articles, electrical appliances and

electronic equipment.

20
18.  For the production of motorcycle helmets and protective helmets.
19.  For miscellaneous applications, such as e.g. stall-feeding doors or
animal cages.
25

The polyester carbonates according to the invention are most
particularly suitable for the production of optical and magnetooptical articles,
in particular data storage media such as CD, DVD, MD and their derivatives,
i.e. writeable and rewriteable data carriers, e.g. CD-ROM, CD-R, CD-RW,

30 DVD-ROM, HD-DVD, etc.



in particular data storage nedia such-as CD, DVD, MD and their derivatives,
i.e. witeable and rewiteable data carrjers, e.g. COOROM CD-R, CO-RW 30
. DVD-ROM  HD- b€ 381455-U8 A 35 455- US - 1515 EXAVPLES The rel ative sol ution
viscosity was neasured at 25C in dichloronmethane at a concentration of 5
g/l. 5 The content of phenolic OHis obtained by IR neasurenents. For this
purpose a differential neasurenent of a solution of 2 g of polyner in 50

m of dichl oronmet hane conpared to p@ExAMPtBRor onet hane is made and the
extinction difference is determned at 3582 cm 1. 10 The content in wt. % of
esterified acid (Adheiralative spiition yisepsitywad neasuresl atdi€ined usi ng a
solution of 1,.q,of est.er rbonat e j 00 m of dichloromethane. For
this purposedécﬂ’lqrﬂ@g'i%}er%ﬁﬁ 8‘?’%@9&3@% Bﬁlg "is recorded and eval uat ed
accordingsgto the PLS nethod. The spectral ranges 15 1919-1581 cm 1l as well
as 2739-2894 cm are used for the PLS evaluation. The calibration was

performed with 29 Themgententef pheaslic @Y ipekiainaspy Mheegsvwmentat FOn of t he

free carboxylg. ' Iy t ldkew se
carriod out By PR GBRid iREpRBKTEES s6REEH BF Riol OB s

di chl or onet haniexf dighicomethzme conshrad tapurk dickleramethane iy daddearidrthe

pol yester carbonate with 20 wt.% Pripol were subtracted and the extinction
di ff er ence wextigctiondiffergnge isigeieormained at 3pé2 f@asur enent  was cal i brated on
pol yest efgcarbonates with various Pripol contents. Values of <0.01 were
counted as zero. 25 The determ nation of the anhydride structure (z) was
carried out on The content in wt.% of esterified acid (x) in the polyester carbonate is

measured using a solution of 1 g of polyester carbonate in 100 mi of
dichloromethane. For this purpose an IR spectrum of the solution is
recorded and evaluated according to the PLS method. The spectral ranges

15 1919-1581 cm™ as well as 2739-2894 cm™ are used for the PLS evaluation.
The calibration was performed 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
20 solution. Spectra of dichloromethane, water vapour and an acid-free and
anhydride-free polyester carbonate with 20 wt.% Pripol were subtracted and
the extinction difference was evaluated at 1709 cm™. The measurement
was calibrated on polyester carbonates with various Pripol contents. Values
of <0.01 were counted as zero.
25
The determination of the anhydride structure (z) was carried out on
the basis of the above IR spectrum by evaluating the extinction at 1816 cm’
minus the extinction at 1860 cm™ as well as a contribution of 0.031. The
method is uncalibrated.
30



the basis of the above IR spectrum by-evaluating the extinction at 1816 cm

m nus t he ext!i n t@ii,o&@b 1860 cm1 as wel as a contribution of 0.031. The

. method is un S30 Le A 35 455-US =16 The col or nunber was
determned as the difference of the extinction at 420 nmand 700 nmin

di chl or onet hane at ' i i ickness of
10 cm 5 Exanple 1T %3. 84 g ﬁ%é\'tlv%g‘%%’tl%gﬁmgg %Sﬁg?)@efae(; ngthgﬂﬁ&?'fo. 212
nmol e) of di @Etd20inneand@NAtren imdicklotreethgné &t a cootantration)of@4 g/50 mi

t et raphenyl phaosphoni u heno e (netered in as mxed crystals with 30
W . % of phemﬂndr%%ﬂﬂ&c“gﬁsﬁe% m&n}ﬁ xed crystals) were weighed out in a 500

m three-necked flask equipped with stirrer, internal thernoneter and
Vigreux columm (30 cm mrror-coated) with bridge. The apparatus is freed
from at noSphdzxampigigen by appl yi ng a vacuum and purged with nitrogen
(three tinmes) and the mxture is nelted at 150C and 100 nmbar. The
tenperature is raised to 190C and 15 the phenol fornmed is distilled off

over 30 mi nutes. B¥04 §MDATAMGIE) dfbishenol TMC ASeth §90.232@olaf ber 15
m nutes the vacuumis adjusted to 60 nbar,. and after a further 15 m nutes

the t enper at Hikhenyl garbapatecAnd0.949a (e 1 male) oh tatrapbenyphesehariem
tenperatire ishehBlaté finbRrdd Madhikelitrictal vifh 8501 PbEAnGlo) FEiehl 14009 are

added and thed m X I's Sstirred tor doné hour. vacuum s then
reduced 10 0O.the miired enystals)avere meighed sutdnh ar508omf threexnetked fesk 120 mi nut es.

O S el §55e, e o P o Sk i o b3 o
f; rlygt );,(1 | ;LO;MrQ’t hrFﬁirr%}-CBEted§ fhithariagay TRBPRARIS I IR PSR RoSBhE:EExygenas M xed
by applying a vacuum and purged with nitrogen (three times) and the mixture
is melted at 150°C and 100 mbar. The temperature is raised to 190°C and
15  the phenol formed is distilled off over 30 minutes. The temperature is now
increased to 235°C, after 15 minutes the vacuum is adjusted to 60 mbar, and
after a further 15 minutes the temperature is adjusted to 250°C. After
another 15 minutes the temperature is raised to 280°C and 14.63 g
(0.026 mole) of Pripol 1009 are added and the mixture is stirred for one hour.
20  The vacuum is then reduced to 0.5 mbar and the mixture is stirred for a
further 120 minutes. The results are summarised in Table 1.

Example 2

25 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 (metered in as mixed crystals with
30 wt.% of phenol referred to the mixed crystals) are weighed out in a stirred
vessel. The vessel is freed from atmospheric oxygen by applying a vacuum

30 and purged with nitrogen (three times) and the mixture is melted at 150°C
and 100 mbar. The temperature is raised to 190°C and the phenol formed is

distilled off over 60 minutes. The temperature is now increased to 235°C,



30 wt. % of phenol referred to the m xed crystals) are weighed out in a
stirred vessel veasel is freed from at nospheric oxygen by applying a
. vacuum 30 aif%éé%—@é‘ th nitrogen (three tinmes) and the nmixture is nelted
at 150C and 100 nbar. The tenperature is raised to 190C and t he phenol

formed is diﬁ%g“ﬁ?ﬁ[‘%&g tqé;%a?&f?n 1§ Afusted td BO nisAFPSh@ bHEFa ifL%tcHé?Wé ncreased

to 235C, Le ter 15" mnutes the vacuumis adjusted to 60
nbar, and af mginutesfthe tdreperature s adjustedttd 250¥0pAftat anathes 14 djingtesdhé o 250C.
After another 15 m nutes the tengo erature is raised to 280C and 292.50 g

(0.52 nol e) &Mpeiagye i3 tRisedio2805 297150 8d0/52maled of Eripel 100%ameor one
hour. The va i L I ' | .S4Stirred
for a furthe%aagar%ﬁﬁﬁﬁggmxﬁﬂeg@%gggp?@&ggﬁﬁﬁﬁgggﬁ] frgintii‘éo{l]t;f'%ddf.%dExarrpl e 3
10 1078. 89 g td 8.548bapans jheahixtureis stioed Tovia, fuBér 2B ntinftés.lFhevesd)s of

di phenyl carbonate and 0.2469 g (4 x 10-4nvol e) of tetraphenyi phosphoni um
phenol ate (mer@pdamatised inil2Blg orystals with 30 wt.% of phenol referred to
the m xed crystals) are weighed out in a stirred vessel. The vessel is
freed from atnospheric oxygen by applying a vacuum and purging with

ni trogen 15 Bxamgde B8i nes) and the m xture is nelted at 150C. The
tenperature is raised to 190C and the phenol formed is distilled off over
60 m nutes. The tenperature is now increased to 235C, after 15 minutes the

vacuum i §o _adj ust a@78@0IRB A1) br BlsREna FIUC! Be1. 18% O fBihed) o8

tenperature is adju 0 250C. “After another 15 mnutes the tenperature
i s raised todighepgbe@rhanatesandiD2469 0.(4x 105 rapled of wtigpbenylpbesphaniurded and

mbar and ¢ he Phanels (et iy B orust A ARG B oF of A RMABE 10712 e
summari sed i the hit@decrystal) akx dRJhHedbut in a stirred vessel. The vessel is freed
from atmospheric oxygen by applying a vacuum and purging with nitrogen
16  (three times) and the mixture is melted at 150°C. The temperature is raised
to 190°C and the phenol formed is distilled off over 60 minutes. The
temperature is now increased to 235°C, after 15 minutes the vacuum is
adjusted to 60 mbar, and after a further 15 minutes the temperature is
adjusted to 250°C. After another 15 minutes the temperature is raised to
20 280°C and 292.50 g (0.52 mole) of Pripol 1009 are added and the mixture is
stirred for one hour. The vacuum is then reduced to 0.5 mbar and the

mixture is stirred for a further 120 minutes. The results are summarised in
Table 1.

25 Example 4

53.94 g (0.174 mole) of bisphenol TMC, 45.84 g (0.214 mole) of
diphenyl carbonate and 0.0494 g (8 x 10”° mole) of tetraphenylphosphonium
phenolate (metered in as mixed crystals with 30 wt.% of phenol referred to

30 the mixed crystals) are weighed out in a 500 ml three-necked flask equipped
with stirrer, internal thermometer and Vigreux column (30 cm, mirror-coated)

with bridge. The apparatus is freed from atmospheric oxygen by applying a



53.94 g (0.174 nole) of bisphenol TMC:; 45.84 g (0.214 nole) of diphenyl

car bonat e ancail Ole %iQéﬂ !§8 x 10"5 nol e) _o,]‘%tetraphenyi phosphoni um phenol ate

.(metered in tals with 30 wt.9% of phenol referred to 30 the
m xed crystals) are weighed out in a 500 m three-necked flask equi pped

W th stirrer g r i
Jabﬂemﬁtﬂﬂbeqrggngrmﬂ%l%ggﬂ ?h?‘é@t‘irﬁéé‘) &1 e mixitie $8Mmelted at

m rror-coat ed) The apparatus 1s Treed from at nospheric oxygen
by appl yi ng a80eC/And5i0tahbals THStenamaraturaisrapedgdori®0fCtandithepbgaal (t hr ee

times) and the m xture, i |ted at, 150C and 100 nbar. The tenperature is
ol sell to. 1900 g olgver SR TEERs THedemPRGILE | SVECIAREar 5. The
¢ ‘ . : b’ . :

ad] st od 1o G0 ngRetelor e e oiptm B Ao IBARKRE SiPtERLT 2 1

adj usted 650 Z0fier ¥ infutes thictempklaturs s ddistédd 23070er Afterramaotiserrd sed to
280C and 5.99 g (0.026 nole) of dodecanedioic acid are added and the

mxture is stminutes thetervperatigeris raised 1028Q076raNd5 LACH(O-QRfuEWIE)N 0.5 nbar

s sed | HorghAnS R adhekitnd\Rp eitrd s bR rof Bffe FBO, 10210 A
44.99 g (0. 21Qcuomds tidn redubbe RY 0.50AbAaoaR! Beanittite (D4 ra fof afutRes0l €) of

t et raphenyl phosphoni_um 15 phenol ate (nmetered in as mxed crystals with 30
Wt . % of phendninuigsertheresults A syrmmarised iy table 1are wei ghed out in a 500 m
t hr ee- negged flask equi pped wth stirrer, internal thernoneter and Vigreux
col um ( cm mrror-coated) wth bridge. The apparatus is freed from

at mospheri c Gyapaplelsy appl ying a vacuum and purging with nitrogen (three
times) and the mxture is nelted at 20 150C. The tenperature is raised to
190C and the m xture is stirred for 30 mnutes. The phenol fornmed is then

G orL11 0 o 21 ASHRNG 0 o TR ok 1o

diphenyl carbonate and 0.0049 g (8 x 10°® mole) of tetraphenylphosphonium

15  phenolate (metered in as mixed crystals with 30 wt.% of phenol referred to
the mixed crystals) are weighed out in a 500 ml three-necked flask equipped
with stirrer, internal thermometer and Vigreux column (30 cm, mirror-coated)
with bridge. The apparatus is freed from atmospheric oxygen by applying a
vacuum and purging with nitrogen (three times) and the mixture is melted at

20  150°C. The temperature is raised to 190°C and the mixture is stirred for 30
minutes. The phenol formed is then distilled off at 100 mbar over 20
minutes. The temperature is now increased to 235°C, after 15 minutes the
vacuum is adjusted to 60 mbar, and after a further 15 minutes the
temperature is adjusted to 250°C. After another 15 minutes 4.61 g (0.02

25 mole) of dodecanedioic acid are added. After 15 minutes at 60 mbar the
vacuum is adjusted to 5 mbar and after 30 minutes is raised to a high
vacuum. After a further 15 minutes the temperature is increased to 260°C
and the mixture is stirred for 30 minutes. The results are summarised in
Table 1.



vacuumis adjusted to 60 nbar, and after a further 15 minutes the
terrperature |!s gg!§u§598§to 250C After apother 15 minutes 4.61 g (0.02 25

. hole) of dod —ETE id are added. Affer 15 minutes at 60 nbar the
vacuumis adjusted to 5 nbar and after 30 mnutes is raised to a high
vacuum AfterC&nééHéo'ﬁ%x@lgﬂm es the tenperature is increased to 260C
and the m xt 30 mnutes. The results are sumarised in
Table 1. Le A 35 455-US - 19 - Conparison Exanple 1 1078.80 g (3.48 noles)
of bi sphenol TMC, o9 4.2 l.es) . of b 0.9874 ¢
(1.6 x 10"3 nol e) @%E?%t g‘?é{%ﬁ@i@%&r@@&ﬂ@ﬂ?' ﬂ*ﬂ@h@ﬁ%bﬁ (%%Pﬁ%gq?n as

m xed crystalcﬁph@r{yhcarggn% SRad. gg-ma § 6nei@? rfle)igf the mxed crystals) are

wei ghed out into stirred vessel afFhe vessel i's freed from at nospheric

oxygen by5ap¢etyap@nalph¢apmnwmrnhqnola3e (rgetaredimas mixpsherystalsewith i nes) and

190C and t ne HEn S RS RiRlreEine AR ot Gt PG e o 1

t enperat ur e istiredweksslr Taea@stél is #86&fropi hpfiospherit an by @ppigitiglan i s
i ncreased to 60 nmbar, and 292.50 g (0.52 nole) of P%I?a‘ 10%18 are added.

After a furtN@EUYUM aRdRHGEGWith mtreagé (tafqmne%) and hbgtreeftttr@ ipmettedal t he

vacuumis th ] t

Lompor at ur e 1190e A0 mBab THE Bimpdin fé RRENTE 50-C AN G cniifiet <

adj ust ed1po Qo%éti)i@rdlstﬂl@h lognidvieg 60Amiattesh e hettefiperatuty ie How mdrea%badoto 300C
and the mxture is stirred for a further 90 mnutes. The results are

Eumrﬁn s;ad i 23P36| after 30avinutes thervaeuamgs increasesl to@ember, @W:Q%f%l es) of
| 0.2469 g (4
RH AR N P U 0 (

temperature is adjusted to 250°C and the vacuum is then adjusted to 5

mbar. After another 15 minutes the temperature is raised to 280°C and after
15 15 minutes the vacuum is adjusted to 0.5 mbar, following which the

temperature is adjusted to 300°C and the mixture is stirred for a further 90

minutes. The results are summarised in Table 1.

Comparison Example 2

20
1078.80 g (3.48 moles) of bisphenol TMC, 908.29 g (4.24 moles) of

diphenyl carbonate and 0.2469 g (4 x 10* mole) of tetraphenylphosphonium
phenolate (metered in as mixed crystals with 30 wt.% of phenol referred to
the mixed crystals) are weighed out into a stirred vessel. The vessel is freed

25 from atmospheric oxygen by applying a vacuum and purging with nitrogen
(three times) and the mixture is melted at 150°C and 100 mbar. The
temperature is raised to 190°C and the phenol formed is distilled off over 60
minutes. The temperature is now increased to 235°C, 292.50 g (0.52 mole)
of Pripol 1009 are added, and after 30 minutes the vacuum is increased to

30 60 mbar. After 15 minutes the temperature is adjusted to 250°C and after a
further 15 minutes the vacuum is slowly adjusted to 5 mbar, as well as the

temperature to 280°C. A vacuum of 1 mbar is then applied, the temperature



phenol ate (netered in as m xed crystals with 30 wt. % of phenol referred to

the m xed cr %t reewWei ghed out int stirred vessel. The vessel is
. freed 25 fro#—ﬁ@@eﬁ% oxygen by app'lc%qing a vacuum and purging with
nitrogen (three tines) and the mxture is nmelted at 150C and 100 nbar. The

tenperat ure '.s?%@astaa%tseoéé%oam% rhixfur esite ij for Effgrtihér Qébggﬁﬁ 6é§.dzﬁéf over

60 m nutes. erature 1s now I ncreased to 235C 0.52 nol e)
of Pri pol 10®@smhs€araddmﬂnarwed iaffable BO m nutes the vacuumis increased to
30 60 nmbar. After 15 mnutes the tenperature is adjusted to 250C and after
a further 15 mnutes the vacuumis slowy adjusted to 5 nbar, as well as

t he temera@ﬁﬁ:@(wﬁ%%cuum of I nbar is then applied, the

t enperature - - is adjusted to 300C, and the m xture is
stirred for a further 90 minutes. The results are summrlsed in Table 1.
Compari son Exanpl 5 4 (Q..174 mo f, =y A5.84 ¢
(0.214 nole) of gﬁ%ﬁ‘&ﬁﬁif’ﬁﬂ%&@' ;ﬁneggl SRAE%“(?%S%EQ% (gecanedl oi C
aci d and 0. O4jgshenryl éa?bénét@ 599@ ©.028 mbR) w@b@@wr@m@b@iwaﬁ@mb&mbate
(metered in as wth 30 wt. % of phenol referred to the m xed

m
crystal s) ar@muogﬁmqleio tﬁtraphanﬁpbwmnlunmpb@nwatﬂd@wtere@lsm asqoixgged with
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vacuum ang pugin@500 il thieetriaeged flatkegeipbedasth siifrdr,titermal fiethorétene! t ed
at 150C. The teSEerature Is raised to 190C and the phenol forned is

di stilled of @NE)dgregs cojunpm €30 cp, meraQQﬁﬁﬁ‘)d‘V‘“!L@mgﬁaaTh? aPPAIAUSIBI i ed, and
after 20 m nyty nutes the
oo o VB SRR oy YRR 4 e pod it B
t enper at ur e inftrayginytired tlmﬁéad:thé\hﬂ)eure ia mediteel at US0ACH Tthestefriperataraium i s
raised to 5 nbar and after a further
is raised to 190°C and the phenol formed is distilled off over 30 minutes. A
15  vacuum of 100 mbar is now applied, and after 20 minutes the temperature is
raised to 235°C. After 15 minutes the vacuum is adjusted to 60 mbar and
after a further 15 minutes the temperature is adjusted to 250°C. After
another 15 minutes the vacuum is raised to 5 mbar and after a further 15
minutes the temperature is raised to 280°C. After 15 minutes the vacuum is
20 adjusted to 0.5 mbar, and after a further 15 minutes the temperature is
raised to 300°C and the mixture is stirred for a further 30 minutes. The

results are summarised in Table 1.

Comparison Example 4

25
41.09 g (0.180 mole) of bisphenol A, 49.27 g (0.23 mole) of diphenyl
carbonate, 4.61 g (0.02 mole) of dodecanedioic acid and 0.1225 g (2 x 10°®
mole) of tetraphenylphosphonium phenolate (metered in as mixed crystals
with 30 wt.% of phenol referred to the mixed crystals) are weighed out in a
30 500 ml three-necked flask equipped with stirrer, internal thermometer and
Vigreux column (30 cm, mirror-coated) with bridge. The apparatus is freed
from atmospheric oxygen by applying a vacuum and rinsing with nitrogen



m nutes the tenperature is raised to 280C. After 15 minutes the vacuumis
20 adjusted to r- and after a further 15 mnutes the tenperature is
.raised to 30@&&-&3—4@% xture is sti rr'e% Tor a further 30 mnutes. The
results are sunmarised in Table 1. Conparison Exanple 4 25 41.09 g (0.180
nol e) of bis -!més ; b P .61 g
(0.02 nol e) g‘?‘ ?%{ eca)ré-zq @Feﬂgﬁgﬁﬁgﬂga%ﬁgép?'(gﬁgl{%%p%%wn%!qgg'&%?&t etra
phenyl phosphamil 90v@ Bedh theinixt( rees etirdd far 3tminutse] Tiiey phanda! thatiis fordfedwt . % of
phenol referred to the m xed crystals) are weighed out in a 30 500 m

t hr ee- necked i§ thesidistiied pffeat 1Q0trAbargver @0 mindtesr die tenmenatied isrnamd Vi gr eux
| 30 . = d 1.t h bridge. Th t I s, f f
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is raised to 190C and the mxture is stirred Tor 30 mnutes. The phenol
that is for nadothes 16hminuttissthe IvBedurofi$ adjustegitorfombanard aftér afurthteed5 The

tenperature is now, raised to 235C after 15 g nutes the vacyumiis adjusted
Lo B0 mbar . anBUGS e Bmberalie frrsest o dies Afiel & Giner B (TBEE R Ust od to
250C. After \aBRQUMGs adpsBAYIES iR, JRF¥S Mindted HiterthedefmepatiRas and af ter
a further 15 mnutes the tenperature 1s raised to 300C. "After a further 15
m nutes the raigedtor806°Gdnd tecmhixtureds Stimdxhfor 3@dinLesyi Thea sssultabes t he
terrperathlre is raised to fogC and the mxture is stirred for 30 m nutes.
The resul¥s éPE‘mqr@egdﬁ#&bes d in Table 1. Conparison Exanple 5 30 g of

di chi oronet hane and 40 g of water are placed in a 2000 mM 15 three-necked
flask equi pped with stirrer, thernmonmeter and reflux condenser. A solution
1 of 81 g of CiviipdrisopHe@mpled 400 g of water and 59 g of 49%

30 g of dichloromethane and 40 g of water are placed in a 2000 ml

15  three-necked flask equipped with stirrer, thermometer and reflux condenser.
A solution 1 of 81 g of TMC bisphenol in 400 g of water and 59 g of 49%
NaOH, a solution 2 of 22 g of dimeric fatty acid and 60 g of phosgene in 520
g of dichloromethane and a solution 3 of 1.35 g of p-tert. butylphenol and
0.34 g of ethylpiperidine in 70 g of dichloromethane are all metered in at the

20 same time over 10 minutes into the solution contained in the flask. An
alkaline pH of >11 is adjusted by the simultaneous addition of 210 g of 25%
NaOH. After the end of the additions the mixture is stirred for a further 15
minutes to complete the reaction. The organic phase is then separated, and
is next washed with dilute acid and then with demineralised water until the

25 wash phases are almost free of electrolyte. The organic phase is
concentrated by evaporation and is dried in a water jet vacuum for 16 hours
at 80°C in a vacuum drying cabinet.



NaOH, a sol utlon 2 of 22 g of dineric-fatty acid and 60 g of phosgene in
but yl phenol
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di chl oromet hane are all
10 mnutes into the solution contained in the
e pH of >11 is adjusted by the sinultaneous addition of
After the end of the additions the m xture is stirred
15 mnutes to corrpl ete the reaction.

nmet er ed

The organic phase S

t hen Separ at ed, -ard—5—hext— ke wHh—di-ute—actd—and—then—wirth
demi neral i seExwat er unt Etarele 2§ sr %RHedxre aljmpst free of | Q
el ectr ol yte The nrg@ni c_phase ncentrated hM evaporat Lon_and i dri ed
in a water | & $acuum {drf706 r&mﬁﬁ ato@@b iIM%7 vac@m dr{Png cadinet.| Le A
35 455-US - 2g—Tabtet1ExsoEta ¢ % QN Ex: 375
0 166 0 0211 EX 20 0 1| T8 510 GOE o |0t 1P 6 050 B 411 17
0.139 0.020[Ex. 3 0 0 1| 1By 4 1]@ 8% 0. 0@738.8@ 0 1| gEx. §41.210
0.051 0.075 77 001 |{Conp. FEx 1 183 0 0 18.6/0 0 1| Conp | Ex.
2 1.179 0.45Ex04012 18/4.920 jOQﬂﬂTp 0037 3 181850 205 0/007 8400 1
Conmp. Ex. 4227106000069 300155 +186-6-0673-19-060. 04
0.015 1.4 Thgerarrpl es L?(91;)rl )ﬁ n<t¢%¥§)t hZ sur dr95| ng guperl o1ri ty |of
the 5 polyegigpip. @t Ronat#sy a¢@oszh nd 0.008 he 1gentien, whpch witfh the sane
Q nunber have a color lnunher [that i9q clearlly superjior coppared|to that of
Comp.Ex.2 |1.179 |0455 |0.012 [18.2 0 0 1
Comp.Ex.3 |1.160 |0.205 |0.007 8.4 0 0 1
Comp. Ex. 4 | 1.227 1.000 | 0.006 9.1 0 0 1
Comp.Ex.5 | 1.186 0.073 19.0 0.04 |0.015 |14
The examples clearly demonstrate the surprising superiority of the
5 polyester carbonates according to the invention, which with the same Q
number have a color number that is clearly superior compared to that of
polyester carbonates produced according to conventional esterification
processes (i.e. all educts are simultaneously reacted with one another and/or
heated to 300°C in one step).
10
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
the art without departing from the spirit and scope of the invention except as
15 it may be limited by the claims.



pol yester carbonates produced according to conventional esterification

processes (i ﬁé@e@%s are simul taneg?lsl y reacted with one anot her
. and/ or heate one step). t hough the invention has been
described in detail in the foregoing for the purpose of illustration, it

is to be undeysiaro® thAIMEDqR: detail is solely for that purpose and t hat
variations can be nade therein by those skilled in the art wi thout

departing from théel.spi rAtrapsesterd WBO@DFQQ%SJW\MQWQMQ orlyepteras 15 it nay
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The procggs qfol}@s%rrﬂdrbdméeéﬁd dietllingreffivndenreducbd prestupdithd s to  a
tenperature of 230 to 290C. 4 The E)r ocess of Claim1l wherein heating in

said first sthygeoryarydormmesl threughesk saidsoedss250 to 280C.

2. The process of Claim 1 wherein heating in said first stage is for
about 40 to 150 minutes.
15
3. The process of Claim 1 wherein heating in said first stage is to
a temperature of 230 to 200°C.

4 The process of Claim 1 wherein heating in said first stage is to
20 atemperature of 250° to 280°C.

5. The process of Claim 1 wherein heating in said second stage

is for 90 to 180 minutes.

25 6. The process of Claim 1 wherein quaternary onium is
phosphonium.

7. The process of Claim 6 wherein phosphonium is
tetraphenylphosphonium phenolate.
30



. The process of Claim1l wherein heating in said second stage is for 90
o 180 m nut A 4% The process of CI\?%{n_l wherein quaternary oniumis

. phosphoni um E?——éﬁ-e—gr-géess of Claimé6 erei n phosphoniumis

t et raphenyl phosphoni um phenol ate. 30 Le A 35 455-US -24 8. The process of
Claim1 wherein tige Ca%'erﬁ'bcés%dfr@émﬂ WHbrélﬂ tha EBtAst | dpr%seﬁmatno 0.5 nol

% relative to the total nolar sum of dicarboxyl aci d and di hydroxy

conpound. 5 @mortiéofgi0pestep. S:Ginb%aaeletn{ﬂ@dheé@tabmo{aﬂ@um ot@garbof(yltq aim 1.
10. Pol yester rﬂﬁﬂ@sﬁm&g%omwzed in having a col or nunber of <0.2 anpl

acharacterlgﬂ than 1.3 wherein 10 Q x + [ 10(5y + 4z)]
x and x is the wt.% of esterified acid in the polyester carbonate, y is
the wt.% of free COOH_in the polyester carbonate and z is the ampunt, in
wt. % of Sanhydri e strhetRplygstertarbonatemniepared pydhe prasessohbdaimt 11. A
met hod of using the polyester carbonates of Claim9 conprising producing
nol di ng conpositions. 12. A nolded article conprising the pol yester
carbonate of C ai 0. 9. ROlyester carbonate characterized in having a color number of

<0.2 and a characteristic number, Q, lower than 1.3 wherein

x+[10(5y + 42)]
x

10 Q=

and x is the wt.% of esterified acid in the polyester carbonate, y is the wt.%
of free COOH in the polyester carbonate and z is the amount, in wt. % of
anhydride structural units in the polyester carbonate

15 11. A method of using the polyester carbonates of Claim 9
comprising producing molding compositions.

12. A molded article comprising the polyester carbonate of Claim

20



