2 3 MAR 2006 PRODUCTI ON OF POLYESTER CARBONATES Field of the Invention The
present invention relates, in general to processes for the 5 pro gc%omﬁof
"carbonates, and nore specifically, to a two-stage process for t R
producti on of polyester carbonates with aliphatic dicarboxylic acids, the
pol yester carbonates obtained thereby, nmethods for the production of
extrudates and nol ded articles fromthese pol yester carbonates and the
extrudates and nol deCPRODlGCEDN@BiHmQYEBEEQJ&AmOUHd of the
I nvention The transesterification process Is well known in the art for the
I ncorporation of aromatic dicarboxylic acids and is described, for exanple,

in US-A 4, 4ﬁg 1&_E41,!‘!Th§‘) Egl%r Eorat i on of aliphatic dicarboxylic acids is 15
descri bed i _ : 7. The production of polyester carbonates from
di functional, al iTHpiesentmivBation rélakel sgemstalidndeessesomesnds via the
phase interface process is described, for exanple, in EP-A 433 716, US-A
4,983, 708 arpiodustion of carhonagss, @ marg spechicalbadn astwonstegelRraeRRFHOf he known
20 carboxyli,c acids . for polyeste nat.es_can.be,.i Lpor at. '

signi ficant tﬁeou% _Cé'?"t%@'%ﬁ%o@ﬁ%ﬁ%%337@.' %@Pq?t'gmrﬁgﬁﬁgﬁ&gﬁtbgnt rolled
procedure. dolerdist ddrbBnafeBoLgnEa Sh&ebyarResdcor id BrtREtBY of he phase

i nterface process contain anmpunts of anhydrides of the enpl oyed.

di car boxy! | @xéitidatesaantl ooldedartigtgsdfremdhese potyestar oarbanates and thédesi rabl e
25 accordin o EP-A 9 ly Lt is refore desirable to incorporate the
di car boxyl i Ida&sagnqz%oy%d %ﬁlefo%%tgﬁ‘f%ctﬁ%qbé’t ely as possible into the

pol yest @y carbonate so that as nmany ester

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



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 int %53&3 6
process, polyester carbonates nmay be synthesized considerably J@q |y
by the transesterification process. Al2hough the polyester carbonates
contain hardly any anhydride structures, as is disclosed in DE Application

No. 101311 Lk o] [¢r ced 10
mirinsic ogPBleEbfa€ pRRaRRARS thbclRuotér EhBLfiale fo I iAdmPhY ST ot
appl i cati onbon8yrasasgssitile ! ineadditianto few ddie opaehgdtide straotures),areher ef or e,
provi des a process for the production ol yester carbonate that is

of 15 a p €
obt ai ned wi tHBRRNIMESREMUCEAStNOsR AdNRsely abagithe stakiltyifdomt rol , but that
has a good i AR and small anounts of anhydride structures. This
has surpri sip%yéf@e%rgﬁgéﬁqeéved_ by conbining transesterification and phase

i nterfacg procesggeonftaglolataichgslicBescphadd interfcet frocksygilyesieThe present
invention will now be described for purposes of illustration and not
i mitation. CRRROMAIES B1AY PeSenthesized copsigesakly meseeasily by thee production of

Dol yester o aianal e leL I SOMIRRRBR AL SRS ARG IBs Rofit St age as

25 a nelt transesteriTication process WHIrch are condensed

in a second hgr@ganyyartydridbaticturesr daadigtlosss i DE Agpibatiba Nw! yneri c
. pol yester carbonate. As the nelt transesterification process for the
product i on d018Ad27 S, thpsestbpayrds narmally exhikit a daidydrerountedor ocess

et ¢ r Ssedt PSR bR e g RO omat o known

.in the art. applibatichs.

Summary of the Invention

The present invention, therefore, provides a process for the production of
15  a polyester carbonate that is obtained without the need for a constant,

complicated pH control, but that has a good intrinsic color and small

amounts of anhydride structures. This has surprisingly been achieved by

combining transesterification and phase interface processes.

20 Detailed Description of the |nvention

The present invention will now 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 fransesterification

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



2 3 MAR 2006 W06 processes are described, for exanple, in the foll ow ng
applications and issued patents: DE-A-1 031 512, US-A 3,022,272, US-A
5,340,905, US-A 5,399,659, DE-A 4 312 390, US-A 5,912,318, US-A 5,932, 683,
US-A 5 912 289, WD 00/26 276 and EP-A 620 240. A process for ther‘?gg Rﬂﬁg}ﬂl on
5 of oligocarbonates is |ikew se descr-ided in German application ; 6 14
808.9. Further details of the nelt transesterification process in general

may be foun XRER : C ) sics of

Pol ycar bona§g g%(?éy Ssyrrer 'egce:gl:) ev(/shr;glr %oi : p%,’ mf@’&ff’"@gm@‘?%ag?% ﬁbat he phase

i nterface pisstesdpdtentst DE-8on083h$4R| UB-Af3,02@270, OB-AEB4G 006, tiBeApol ynmer in
the second stage of the process according to the present invention, there
may in pri n@iv%qa%sﬁ% [553%46{3?11)2 ﬁfbs@g‘%g@r&&@: Lﬂﬁ"@cg@@zﬁﬁ&%%? oduct i on of
pol ycar bona g%@/\n;}”' t I o%g@ss ' : exanpl e,
in Schnell ',9‘32 em sp%d/gﬁgaghaynsqsggh%PEp’o yéa/rgg)g?% esgjfs?&go?@(rérigp{l 5 Revi ews,
Vol une 95 | of eligeiborates s iikdwise dasernbd® ik Gekmadapplicisinay, 196414 pp. 33

if., D.C Prevorsek, B.T. Debona and Y. Kesten, Corporate Research Center,
Allied CheniBO819- coviiberdetails ohvie mett danseriafifigationprocgssdn geneight hesi s of

Pol Y ' Pol
Chem stry EgY o8 0. BhgkEES i Homahh SEhnch ChefiuyTiid BRUGRSES, 10 Yo%
Mil l'er, N [Reaharboeates BAYEReAReviéws| Yelabht96d g, 44ntoBrcycl opedi a of

Pol ymer Sci ence and Engineering, Volunme 1 1, Second Edition, 1988, pp. 651
if., and 25 find9 e ahase intgriageiRjecess forthe pandens@tionmf the | er

"Pol ycarhonag.e- | r K,%g’t% t s F@ﬂ.@b A
Pol ycar ltijgnat?) @,§°mﬁg‘7 &%@%@Igﬁeggr tygs erhﬁcﬂ%é% osee‘l'gj'ftbgrez,3 %g??'%/%%oer Ver | ag
Muni ch, the present invention, there may in principle be used any phase interface

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

processes are described, for example, in

. Schnell, "Chemistry and Physics of Polycarbonates”, Polymer
15 Reviews, Volume 9, interscience Publishers, New York, London,
Sydney 1964, pp. 33 ff., |
. 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. Miiller, N. Nouvertne’, BAYER AG,
“Polycarbonates” in Encyclopedia of Polymer Science and
Engineering, Volume 1 1, Second Edition, 1888, pp. 651 ff., and

25 finally

. Dres. U. Grigo, K. Kircher and P.R. Miller “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



Vi enna 1992, pp. 118 ff. and 138 ff. 30 According to the process of the
present invention, in the first stage, a mxture of dihydroxy conpound and
diaryl carbonate is heated in an inert 2 3 MAR 2006 -4 gas atnospgleus A
under reduced pressure to a tenperature of 200C - 290C, follow ng ich, the
resul tant hydroxyaryl conponent is distyjlled off. A dicarboxylic acid or

di carboxylic acid m xture is then added and the reaction m xture is heated

i n vacuo and_caondensed to fo | r. .5 AL e i i e pressure
i s sel ect ed PR aém&ak}h?fﬁa?“f{ Hé%@%ﬁ&géé%g&sué%}R)BﬁéﬂP%EQHP%BPgQQt I'! ed of f

wi t hout any 2gpeb! Rbwing WhRhS BRORBURRAOISYdrok Ry @sHbo At i9ldistmes off. s
condensed in a phase interface process to form the polyester carbonate. For

this stage, A tieadioxyliheeidiar dicardexyiisdacid naikture iethensagdashang éieor e t he

d ti i, h ph ' he 1 . ,
S kalmo. sofeatton MIARETERepREm Hdotaid edMenteglb TR Tk SlodfBEe 1
organi ¢ sol WkieaBhipdiUihel predsine i@ seiiedirea waymabhtioh@diexydrgl sol vent is

renmoved. The pol yester carbonate obtained accordi n? to the invention is
| i ght col ocetponest can baakistilledafbwithouleanyoprobiem. In thersecarshstageng

general |yt (asubent oiodiigh B RsRRRbed BT abhee erate peies BTeE b, conbi ned

arbitrarilyyd bBIy@%r%QFﬁd?%’te. Fof thi9StatRe hd Bﬁ‘gorﬁéﬁi@%ﬁ&éd‘l@ed angies and
preferred ranges.” They apply as appropriate to the end products as well as

to the starinattyspventkaforeaine ¢ondensstivawithmhndgens takes plagetnth® ocesses as
wel | as,process stages. Di cargoqﬁ/l icI fCi dﬁ sui ta,[bl e, for the process
accordih@ t BTTYRICHE AGHE0UF I BATTS RO+ L BELCBFIAHIEMRGAHTE T 1) Hooo- T- cooH
(1) 25 wher gitivdert 6RC @PABIRCA PHABEdM®1L 96lutibReRpuriffcd bY atkibsefuent

washing and the solvent is removed.

The polyester carbonate obtained according to the invention is light
colored, i.e. it has a color index of <0.1.

15 The remaining definitions, parameters and explanations given
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 and to processes as well as process stages.

Dicarboxylic acids suitable for the process according to the present
invention are those of the formula ([)

HOOC-T-COOH (1)
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



unsaturated al kyl, arylal kyl or cycloal 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 atons. Anong
these 2 3 MAR 2006 -5 classes of substances, fatty acids are espet§ pAR V00§
suitable, particularly preferably hydrpgenated, dineric fatty acids.

Mor eover, the dicarboxylic acids of fornula (1) can be m xed with aliphatic,

S i kb 6. o BaPE M Pubdaltet, ity BEGHY aobeRBly Bubkd, Soluell i "The” °

di aci ds theEfefgmﬁ h§@ogenBRRY dilhetit kaneadds anhydrides, |actones or phenyl
esters may be used, provided that the free acids are liberated in situ

under the cblaeeverthedicamoxylic geidsrofffermulai(breante mixddwitb@liahatie.boxyl i c

20192 O LR, Lo B PR SBh 4 8 0 cALRoRE O €15 o
- 1, 3- Oy ohgraeefliseefradid daE pthydes/benzbicatid - 1, 4-

Cycl ohexanedi car ox&l Ic acid, sebacic acid, a, cry-dodecanedioic acid, a,
ca- oct adecahuiteacef the @aeidaltheir eeqursorsepnpendsclikece @, anbydiidishal i ¢ aci d,

Uni o,y BEGTutt-PEb i Eblefs A Be u3HacP P dedp Bl Mo REIBE S oduced by
di neri zat i onb@fateWir S uhdératieonaRRAE Of tiié biigembeforMdtibnl6 to 22 carbon
atons and subsequent hydrogenation. The requitred fatty acids can be 20

derived fromanimal or plant sources. Synthesis and properties are e.g.
W1 eyashhs: LogaTel SO U BraR (RIS Pniiles ofpus pBenai cd
dineric fat bye:aRiisle aditiDe® oCPamPs1 RigyBiohexansdieadioxglié Bcilntigraratdren provi ded
by Unirgerma, roughly as 25 follows: —
-1,3-Cyclohexanedicarboxylic acid, cis or trans -1 ,4-
Cyclohexanedicarboxylic acid, sebacic acid, o, o-dodecanedioic acid,
o, 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:



23 MAR 2006 StructureUnigema (in each case various isoners)Data Li near Hooc
ca. 30% Hoot HOOC CyclicHOOC ca 50% . HOOC Hooc Bicyclic HOOC HOOC Aronmati c~
ca. 15-20% Hooc HOOC Aromatic bicyclic | Particularly preferred are
dodecanedi oi ¢ acid and hydrogenated dineric fatty acids . Hydrogenated
dinmeric fatty acids are nost particularly S preferred. One or nor @ Jdurenge
di carboxylic acids of the fornmula (1) -y be used. The enpl oyed

di carboxylic acids as well as the remaining raw :materials enployed, added
chem cals and auxiliary substances that are

Structure Unigema
(in each case various isomers) Data
HOOC
Linear Hmm ca. 30%
HOOC
Cyclic [Hoee
ca.50%
HOOC
HOOC
Bicyclic
HOOC
) HOOC
Aromatic
ca. 15-20%
HOOC
HOOC
Aromatic
bicyclic

Particularly preferred are dodecanedioic acid and hydrogenated dimeric
fatty acids . Hydrogenated dimeric fatty acids are most particularly
5 preferred.
One or more diverse dicarboxylic acids of the formuia (1) may be
used.
The employed dicarboxylic acids as well as the remaining raw
“materials employed, added chemicals and auxiliary substances that are
10  used should preferably be as pure as possible. In the case of commercial
products, the purity often varies greatly. In particular, fatty acids or
hydrogenated, dimerized fatty acids may contain considerable amounts of

byproducts that were formed during production.



10 used should preferably be as pure as possible. In the case of comerci al
products, the purity often varies greatly. In particular, fatty acids or
hydr ogenat ed, dinerized fatty acids may contai n consi derabl e amuﬂgﬁ)&ﬁflﬂﬁﬁ
byproducts that were formed during production. 2 3 MAR 2006 -7 Th
hydrogenated dineric fatty acids are preferred, which besides the stated
structural elenents contain only small anmpunts of non-saturated aliphatic

roups, i.egpdi ' ' ' v od r Woll¥ e

gr ef gr red. g hgg ;@EE@%@E&8?ﬁ%‘?‘?%&aﬁ@ﬁggggﬁ&c\gwpgiHr?géér% wéarmunt s of
nono- or petgtbdstraccalddementslcmritainyriip senallesimolioty afovresdtuadtedn of t hese
conmponents, especially very |ow anpunts, of_ tribasic acids are especiall
suirr}toed for @ Bﬁ?ﬂtéﬂ Qwﬁér'-%é'm?ﬁ‘&?@gy@ﬂdﬁﬁ‘é'thW@Tﬁp'é’ﬁ'. €% %Ioﬂﬁlﬁég%nat edy
dimeric fat ef@ﬁrjegs with a concentration of acids with a functionality of
three 10 or "highér below 1.5 % as determ ned by gas chromatography are
preferrefl. Furtheempregcirssriatatty dcidg may cdvetapr srealhamourds bf monot be

di carboxylic _acids with respect, to the, di f%droxy conmpound rmay be used in a

M t h
mol ar 15 r aPPiYDRSIC acidsyfarpduptswish a very jgusrapeantlationsf these < 0. 99,

ticul arl | < . ' f bl
0208 < < HoyboREfie eskeltaty vaniol At bTABRsie Hld<ate onedlif P00 o
t he present suitgeifidrithe pahyestdrasrbohatebefftlos inveatioh] Thzdhydofendtdd | 1) wherein

Ar represents an aromatic radical with 6 to 30 carbon atorr_s,ﬂgref erably
with 6 to 29IPaneHitacHs Witha epncentiation Rl acisonith grfupstienalithabthree nucl ei |
may be S | | i i | phatic radicals
Tl o 0 ky e tefow H¥lor Y dbh e BY LS EHrGrdlodiifhoald

preferred.

In the process according to the present invention, the dicarboxylic
acids with respect to the dihydroxy compound 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 most particularly preferably 0.08 < X < 0.2.
Suitable dihydroxy compounds for the process according to the

present invention are those of the formula (If)
20 HO-Ar-OH  (I1)

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 (Il) include, but
30 are not limited to, hydroquinone, resorcinol, dihydroxydiphenyls, bis-
(hydroxyphenyl)alkanes, bis-(hydroxyphenyl)cycloalkanes, bis-



Exanpl es of suitabl e di hydroxy conpounds of the fornmula (11) include, but

30 are not limted to, hydroqui none, resorcinol, dihydroxydi phenyls, bis
(hydr oxyphenyl ) al kanes, bi s-(hydroxyphenyl)cycl oal kanes, bis 2 3 MAR 2006 -8
(hydr oxyphenyl ) sul fi des, bis-(hydroxyphenyl)ethers, bis- 73 MAR 2006
(hydr oxyphenyl ) ket ones, bis-(hydroxyphqpyl)sulfones, bi s-

(hydr oxyphenyl ) sul f oxi des, a, a' - bi s-(hydroxyphenyl)di i sopropyl benzenes, as

wel | as thei I - ge ted conpounds. 5 Those
and further %&Pﬁ%ﬁﬁn@%hpﬁ%&b lsﬁﬂggﬁggéﬁgﬁeww% B%f or exanmple, in US-A

3, 028, 365, ﬁhﬂd&&xﬂﬂ%n yBkeftmesD bis-(Ry8fokyphdnylfs2ohesbis- 2, 062, 781, 2,970, 131
and 2,999, 8 in DE-A 1 570 703, 2 063-050, 2 063 052, 2 211 0956, FR-B 1

561 518 and(hydr@hﬁohﬁm&gﬂé@ﬁdeﬂ a.schiselhydronehesybdiisapopyibenzanast

e 258 A bS8 B8 P rbbakgeted Btpoutte! oo
4, 4" - di hgdr oxydi mmaélandafuahar §m&éblawiém é)a?é B3 fed f4r bi s- (4-

hydr oxyphenyl ) - 2- met utane, 1, roxyphenyl ) cycl ohexane,
B 2P (&, leyampig,n el AR 3 BoRAGE) v, a)ﬁzaxeaﬁés 68152,051s2 131 31871,367,

e oxypheny dsprgh SBROSRH SN e g B DR 168505 RN o Gt
hydr oxyphenylspnptagnegsel FRJE'J $564mxsdém<mh@wbhoéra§h5ﬂ Schneli,
tri met hyl cycl ohexane, bi s-(2,6-di nethyl-4-h i/mr oxyphen propane, bis-(4

hydroxyphenﬁt)amtaw|a@drlﬂwm@feP@lacar>b@nat@ao Atdcje \ahersew (4- 20

hydroxymenx&{;g Qﬁ nyl met hane, di hydroxydi phenyl ether, 4 4' - thiobi sphenol ,
bi s- (4-hydro H §|-) -1- (1- napht hyl ) et hane, bi s-(4- :

hydroxyphenyl) - 1-I:(r8féi*|f§@h@|hgdiﬂcﬁ<§ﬂb@iﬁ¢po@1dsmﬁélm!¥ %t(ébhﬁtﬁnmmnyl ) -
1,1,3-trinethyl -1 Hinden-5-ol roxy- 1- (4- hy roxyphenyl)-133- — -
trimet hyl - 1 4#'+dibigdroBy@dipheayld2, 2-bis- &/1 hydroxyphenyl)propane 2,4-bis-(4-

|2_|1 |2nd2n]3 5t ty&?ﬂh)éphegﬁi%mgtﬁy@ﬁ{g%\%sﬁpg 4jhyg]roxypheRyI)cycléhexane,

1,1-bis-(4-hydroxyphenyl)-4-methylcyclohexane, «,o’'-bis-(4-

15  hydroxyphenyl}-p-diisopropylbenzene, a,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)hexafluoropropane,(4-hydroxyphenyl)-1-phenylethane, (4-

20  hydroxyphenyl)diphenylmethane, dihydroxydiphenyl ether, 4,4'-
thiobisphenol, bis-(4-hydroxyphenyl)-1-(1-naphthyl)ethane, bis-(4-
hydroxyphenyi)-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-5-0l, 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-hydroxypheny!)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, o,a'-bis-(4-hydroxyphenyl)-p-diisopropylbenzene,

o,o'-bis-(4-hydroxyphenyl)-m-diisopropylbenzene, 1,1-bis-{4-



hydr oxyphenyl ) cycl ohexane, 2, 2-bi s-(3-nethyl -4-hydr oxyphenyl ) pr opane.
Particularly preferred are resorcinol, bis-(4-hydroxyphenyl)-1-(1-
napht hyl ) et hane, bis-(4- hydroxyphenyl) 1- (2- napht hyl ) et hane, 2,2-bis-(4 30
hydroxyphenyl)prOpane a, a' - bi s-(4-hydroxyphenyl)-p- d||sopropylbenqgn@?&£mm
a, a' - bi s- (4- hydroxyphenyl )-mdiisopropy benzene, 1,1-bis-(4 - 006
hydr oxyphenyl ) cycl ohexane, 4, 4'-di hydroxydi phenyl, bis-(4-

R e X T e R N 2 e °§yﬁl‘ieﬂé'e)nf"5?2?,“y'
di hydr oxy- 1hg&m&yghwpbwitﬂmétr@@ddhe%myImsl(:ﬁ 5 inden-5-ol,
2,2',3,3 -tetrahydro-3 -tétranethyl-1,1'-spirobi[| Hi nden]

5, 5h fli ol , ] myd:osygh@wl)mphmylmeﬂﬁmeo@byda'nyy)SFMehydfexymensd)Jai 1232- Bi s- ( 3-
4- Mb
b1 5 L hyar SRR R R o8 v PR by RDeiuB 3 S Reircr

4, 4" -di hydr L ny o, | ). l

or of err ol | SOSTSO PR R I ettalath 51y BRI TN SRR . o rore
di verse di ppgnalicl, of1- Bisqu-methyi-a té;adkaaxmer@e)cy@eﬁexanﬁ%nmrmﬁs -(8ccording to
the present invention may be carried out 15 continuously or batchw se.
Accor di ng t Batiag- %hﬁ‘é@é(ﬁpmn)ﬂ}%om%ent invention, in the first stage, a

m xture of di hydroxy conpound and diaryl car bonate is heated in an inert
gas at nosphere and under reduced pressure to a tenperature of 200 - 290C

pref er abl y RA BERAGuIamAsttadpale bR/ @ieDkiIRERNZ0G. and the hydroxyary

conponent there 20 formed is distilled off. The gressure I s chosen so that
t he hyd‘rQ)xyHrl’thhYtﬂdﬁ@@ﬁéme chA’ -ﬁ@ydl'@%fﬁlﬂl'@(ﬂl%ﬁhdvﬁ this{4-any probl em The
di car boxyl i I car box

he d dth
" reaction ni ﬁy@qoétypg !églﬁﬂ%%%d og‘tj%q%ﬁ{r{eﬂ]és b\s"@olﬁqr%ﬁ anyg)?\%gc%rjm E)vgr 9.5
- 4 hours, trihefglcyblohe®ane3 hours. The pressure after the addition of the

acid up to the
One or more diverse diphenols of the formula (1) may be used.

The process according to the present invention may be carried out
15  continuously or batchwise.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 gas atmosphere and under reduced
pressure to a temperature of 200 - 290°C, preferably 230-290°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
_:pfocess, there may be used, apart from diphenois and diacids, also diaryl
carbonates. Diaryl carbonates within the context of the present invention
are those carbonic acid diesters of the formuia (lIl)



25 end of the reaction should be ? 60 nbar for at |least half of the tine.
For the synthesis of the oligoners via the nelt transesterification

. process, there may be used, apart from di phenols and diacids, also diaryl
carbonates. Diaryl carbonates within the context of the present i pgewRimn
are those carbonic acid diesters of thegfornula (111) 2 3 MAR 2006 -10 K
and the formula (IV), R 'I R 5 wherein R R and R' independently
represent H, optionally branched Cl- C34-al kyl/cycl oal kyl, C7-C34-al karyl or
C6- C34-aryl . Compounds of the fornmulae (I1RR) and (1V) include, but are not
limted to, diphenyl carbegate, bdtylphe s phenyl carbonate,

di - but yl phenyl carbonate obu Iﬁhe I Rhenyl carbonate,

di -i sobut yl phenyl carbona ter .-bu?ilp W - pherfiil) carbonate,

di -tert.-butyl phenyl carbonate, n-pentpl’phenylgphenyl carbonate,

di - (n- pentyl phenyl) carbonate, n-hexyl phenyl - phenyl carbonat e,

di - (n- hexyl phenyl ) carbonate, cycl ohexyl phenyl -phenyl carbonate, di-

cycl ohexyl phenyl carbonate, phenyl phenol - phenyl carbonate, di 15
phenylphenobngqﬁ@qﬂﬁhga(mgooctyiphenyl-phenyl carbonate, di- isooctyl phenyl
carbonat e, n-nonyl phenyl'-phenyl carbonate, di-(n- nonyl phenyl) carbonate,
cur nyl phenyl - phenyl carbonate, di-cunyl phenylg: carbonate,

napht hyl phenyl - phenyl cgmbonat e, gdi -napht hyl ghenyl  car bonat e,
di -tert.-butyl phenyl - phenyl/~<¢a) onat%, di - (dirgert. -butyl phenyl) 20
v di cu \Bhenyl ) carbonate,
(

car bonat e, dicunyl phenyl-p
4- phenoxyphenyl - phenyl carbehate, di- 4-§ exexyphenyl’) ‘carbonate, 3-
pent adecyl phenyl - phenyl carbonate, di-(3 pentadeE&IphenyI) car bonat e,

5
wherein R, R’ and R” independently represent H, optionally branched C4-
Cas-alkyl/cycloalkyl, C7-Cas-alkaryl or Cs-Ca4-aryl. Compounds of the
formulae (I11) and (V) inciude, but are not limited to, diphenyl carbonate,
butylphenyl-phenyl carbonate, di-butylphenyl carbonate, isobutylphenyl-

10  phenyl carbonate, di-isobutylpheny! carbonate, tert.-butylphenyl-phenyl
carbonate, di-tert.-butylphenyl carbonate, n-pentyiphenyl-phenyl
carbonate, di-(n-pentylphenyl) carbonate, n-hexylphenyl-phenyl carbonate,
di-(n-hexylphenyl) carbonate, cyclohexylphenyli-pheny! carbonate, di-
cyclohexylphenyl carbonate, phenylphenol-phenyl carbonate, di-

15  phenylphenol carbonate, isooctyiphenyl-phenyl carbonate, di-
isooctylphenyl carbonate, 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)

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

| 4-phenoxyphenyl-phenyl carbonate, di-(4-phenoxyphenyl) carbonate, 3-
pentadecylphenyl-phenyi carbonate, di-(3-pentadecylphenyl) carbonate,
tritylphenyl-phenyl carbonate and di-tritylphenyl! carbonate,



trityl phenyl - phenyl carbonate and di-trityl phenyl carbonate, 23 MAR 2006 -11
preferably di phenyl carbonate, tert.-butyl phenyl-phenyl carbonate, di-tert.
but yl phenyl carbonate, phenyl phenol - phenyl carbonate, di- phenylphenQBFMRzmm
carbonat e, cunyl phenyl - phenyl carbonate, and di-cunyl phenyl carbonate,
particularly preferably diphenyl carbogate. 5 The carbonic acid diesters are
used in a nolar ratio of 60 to 100 nole % preferably 70 to 90 nole %
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conventional |y enployed for 10 transesterification, preferably amoni um

or phosphonbam%@tﬁlmﬁ@dphemﬁﬂwmyl@boﬂ@% ené dipumdshenybtattenate,i gomer .

The catal ysts ar I a nts of 0.0001 to 0.8 nole %
particul arl yagpgfagyggﬁtﬁ aﬁ&%ﬂﬁ%ﬁﬂgaﬁo%ﬁgl to 0.6 nole % referred to total
amount of dicar b%ﬁ'da@boﬁé'a@n@@u@sﬁﬁr@h?’é 0¥¢d WWEQrat@oPBQ&@h@O' umsalts
are particularly pref ergb{e_zlouse he first sta cat al for the

producti on of0le e pefara @9@)0’@@ &s, espesially ge retdnH'S tp éi@ﬁﬂe %nventi on,

t [ 1 t t | dt
ot pranst 1 FHafYTE PRUER bbb ombRuaR B R RIR pd o MR G of i he
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may i ndependently represent Cl-C, o-al kyl, a@g C7- C10- aral kyl or

C5- 06- cycl oalseyre paed CEhgsegstqbyséwoawgthmﬂwmm@y fommeiérw radi cal s,
Parti cugrl YanBE&ERRERIoh, TRo1 arEMYH oPBodShoiim Rorfifbson Such as

may be used for the synthesis of the oligomer. The catalysts are
preferably used in amounts of 0.0001 to 0.8 mole %, particularly preferably
in amounts of 0.01 to 0.6 mole %, referred to total amount of dicarboxylic
acid and dihydroxy compound.

15 Phosphonium salts are particularly preferably used as the first stage
catalyst for the production of the polyester carbonates according to the
present invention, optionally in combination with other suitable catalysts
that do not lead o an intensified intrinsic color.

Phosphonium salts within the meaning of the present invention are

20  those of the formula (V)

R—h—R? V)

wherein R'* may independently represent C:-Cqg-alkyl, Ce-
Cio-aryl, C;-Cqg-aralkyl or Cs-Ce-cycloalkyl radicals,

25 preferably methyl or Cg-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



hydr oxi de, sulfate, hydrogen sul fate, hydrogen carbonate, carbonate, a
hal i de, preferably chloride, or an alcoholate of 2 3 MAR 2006 -12 the
formula OR, in which R may be C6-Cl4-aryl or C7-Cl12- aral kyl, preferablg
phenyl. Preferred catal ysts are tetra phenyl phosphon|un1ch|or|d835MAR205
t et raphenyl phosphoni um hydr oxi de, and_yet.raphenyl phosphoni um 5 phenol at e,
wth tetraphenylphosphoniun1pheno|ate being particularly preferred. The

ol i goners obtain n the oce n have mean wei ght
aver age nol ecul a?“%i‘?fa}ﬂ'écﬁ %%ERB)WQIV(P%EG'SSQ'H*B ;Pﬁ 1,000 to

10, 000, parti cul @rréixylpﬁggf@fgﬂyphénﬁoo to 5,000, as determ ned by 10 MALDI - M5
or by measurement of e relative solution viscosity in dichloronethane or

in mxtures Hnefeemamataiystmrg tejrapkenyiphegphemiurolchéaritie, o- d i chl or obenzene,

lib d bed Ha Ge
crl 02t B S R PR e Bhen GRS S50, 52010
edi tion, 5ppph%ﬁo% vllﬁw Btpamiengwm@pﬁ&quhﬂpmo@@whg pARicula®e acid or acid

groups, i.e he aci d number "nust be <0.01, before Tt can be used in the
second stag@refefredhe present invention. The OH nunber is measured to

determne the r |red m ni amount s of phosgene, chain termnator and
catalyst. In the QJQ?"%‘?@ a‘{‘ﬁgm%ﬁegefﬁ’éﬁg g R'@&ef‘gmvfaﬁﬁo'gbﬁﬁﬁnsat i on
20 via the m@eﬁewb rabaﬁaegeommma BisMQ oy abdgnca s oosrlsrewa gnt,

preferably mnet ene chI oride, or an |nert solvent i s added directly to the
ol i gomer rre|1t008Fwa1@;DDQop@mlcglalrlutprefera@ydo@ﬂ:&tcsé;ﬂ)m oh detersijeed byn t he

presenceiy OhAthAMESH Sy rilianental thl 8Ty BRI gRATSL o ure TS
pr eferably @%H@%ﬁ]étﬁaﬁé"ér #Mixtaee sbikar] uah ankRIMES B¢ Welghtldigenthinge used al |
o-dichlorobenzene, calibrated by light scaftering measurements, as -
described in Hans-Georg Elias, Makromolekile, Hiithig & Wepf Verlag,
Basle, New York 1990, 5™ edition, pp. 85-93.
15 The oligomer should not contain any free acid or acid groups, i.e.,
the acid number must be <0.01, before it can 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 %,



wat er - sol ubl e or water-dispersible alkali and al kaline earth netal

hydr oxi des, but preferably sodi um hydroxi de, potassium hydroxi de, nmagnesium
hydr oxi de and/ or cal ci um hydroxi de (slurry of cal ciumoxide in 30 2\é\lﬁte , or
m xtures thereof. Sodium hydroxide is particularly preferred, in

of at least 100 nole % preferably 60919_100 nole % 2 3 MAR 2006 -13
particularly preferably 400 - 100 nole % and especially 120 - 110 nmole %
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in the reaction m xture ecul ar wei'ght is controlled via a chain
t er m nat or . nTikisiresthesdofanbhancalgtysthmiay beadtledirooneé ammtndhed to t he desired

I I t bonat ht (My
Chosen so uetptBiv i SaRgalaTploe e kieun Ba eSS el or abl'y in_
the range 1%pfaf&ﬁht%§vé19@cérﬂtrﬁ%u@99mé§%’)tW%'é'ﬁéféfréif ﬁrfn%ﬁﬁpisyo bds @98 to
30,000. The amount of the chain termnator 1s therefore usually, depending
on the desimald %D;baﬁiomarly\me@hab!ys) @btn3.29mnts %, velative tethebhymbet o 1 nol e

% reI |ve hodthe nunber ﬁ'f h% ﬂroups in the reaction m xture. The
additio of Of R¥ATOXY;GOYRY IR g 's é’ HI& pl ace before, during or after the

.20 phosgenatlon Tﬂé'ﬁ'ua@cﬂldmé’é@hltlgrc@ihﬂéﬂéﬂ §|a'é‘6hé'ﬁeceffﬁﬁ1%%}e”FHes as well as
monocar boxyl i c acids. Suitabl e nonophenols include, but are not limted--to,

phenol , al kydgadmmmaeuntofichain termguter lsma@hedigm@dpﬂeed)mol@uiar
weight of the polyester carbonate. The molecular weight (My) 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-nonyiphenol and p-iso-nonylphenol,

25 halogenated phenols such as p-chlorophenol, 2,4-dichlorophencol, 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.



octyi phenol, p-iso-octyl phenol, p-n-nonyl phenol and p-iso-nonyl phenol, 25

hal ogenat ed phenol s such as p-chl orophenol, 2,4-dichl orophenol, p-
bronophenol and 2,4, 6-triibronophenol and/or m xtures thereof. Pref er?FﬂAR 2008
.chain termnators are p-tert.-butyl phenol or phenol, particularly
preferably p-tert.-butyl phenol. Suitabhe nmonocarboxylic acids are benzoic
aci d, al kyl benzoic acids 30 and hal ogenated benzoic acids. 2 3 MAR 2006 -14
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are the trlBéﬂesz Al TBTR ¢ baneeNenianY sbnpeenn 20t 217381 yoar bonat e
chem stry, rréﬁ&\%féfre ttBQﬁ@oﬁgd%%fn' ng three or nore 15 phenolic CH

groups. It |s SO possib e to use a certain anmount of trifunctional
al i phatic, aral Theawlyester carbonaies roay berspecificalty bsarmhedcrdsmaiyt h even

hi gher ality, as hranchi ng, agent.s e.q. ri the fjrst step, i.e.
the 20 Wt erpliacofir nngoamebtsaiiniine Sof Pt o LgirmSle deas. are
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' agents incl ude, are not linited to, -
acid and dihydroxy compound, of branchlng agents. Suitable branching

agents are the trifunctional or multifunctional compounds known in

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. Examples 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)cyclohexyllpropane, 2,4-bis-(4-
hydroxyphenylisopropyl)phenol, 2,6-bis-(2-hydroxy-5;-methylbenzyl)-4-

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



phl orogl uci nol, 4,6-dinmethyl-2,4,6-tris-(4-hydroxyphenyl)-heptene-2,4,6 25
dimethyl -2,4,6-tris-(4-hydroxyphenyl ) heptane, 1,3,5-tris-(4-

hydr oxyphenyl ) benzene, 1,1,1-tris-(4-hydroxyphenyl)ethane, tris-(4-

hydr oxyphenyl ) - phenyl net hane, 2, 2-bis-[4, 4-bis-(4 hyd 73 MAR 2006
roxyphenyl ) cycl ohexyl ] propane, 2, 4-bis-(4- hydroxyphenylisopropyl)phenol,
2, 6-bi s-(2-hydroxy-5"'-net hyl benzyl) - 4. 39 -net hyl phenol ,

2- (4- hydr oxyphenyl ) -2- (2, 4-di hydr oxyphenyl ) pr opane, hexa-

(4-(4-hydro ' ) WA )Lorthoterephthalic acid ester, tetra-(4
2 3 MAR 200 w@ﬁbéﬁﬁl@%ﬁ%ﬁ%f @nﬁ]ﬁaﬁ tetra-(4-(4-

hydr oxyphenyhi pebYisphesmAphertiantethace dnd-14-oid-M@' 44~ -

di hydr oxytri ghmf’) r_rejt’ hyP) - be)ﬁzenehﬁ)s well as 2, 4-di ﬂt/droxybe_nzoi_ c acid,
trimesi c acidihydegaiiphenytmethylrbeasana ag-weikag 3.4-dihwdroxybepaeis@sthenyl )-2 5

Cr e (4. hyal URge R i BRAE SRR e Y PR R HEroRRREAI i aent s may
be addedsat ogby2, 3'dMydraindoRd, pBsferably R9drayePatsitrindent faig afids e, in-the first

stage in the production of the oligoners in the nelt transesterification,
as wel | as itis-thbydrexgrihesyhgthaneg anskisatin pisseesali on of the pol yester

carbonates in th ase i.nterface praqgces n, the.,secon a t he

branchi ng agent S%P%DD'@PPWQQ 3[93% _Q-%g ?‘i‘-”?‘#@t any Efpétrﬁ%rlyssqaﬁé u?ﬁ‘ge chain

t er m nat or s prdcddicapdeeeforalik ahd fitst BERRSEIN tRé pidduction cfdHedbligdivese!l ved in an
organi c solvent, before the phosgenation. Such neasures for the production

of the pol yd#sthe meltiansestasifigadonrasinel gsimihe asqns stegednitheé ed in the art.
The sol jds c ent of | yest I te solution to be shed my
vary, di@en@?ﬁ%”cg'ﬁntqéﬁ%f)@%arejrcﬁ?@%?gﬁfﬁ%‘%ﬁﬂ vtesfaecre %%Pﬁ%\%aﬂ}e, bet ween
0.5 wt . % anth@8e¥dnd/siahePiHe/ieahehingaideondirfay siiHdh behb@d with tei ghts (My)
bet ween 8, 000 and 50, 000, preferred polyester carbonate 20 solids contents-

are bet ween diphanals and theschaindgrripators i the agisousealtipne phase, or may
be added, dissolved in an organic solvent, before the phosgenation. Such
measures 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 molecular weight of the polyester carbonate,
between 0.5 wt.% and 30 wt.% of polyester carbonate. With molecular
weights {My) between 8,000 and 50,000, preferred polyester carbonate

20  solids contents are between 2 wt.% and 25 wt.%, more preferably between
5 wt.% and 22 wit.% polyester carbonate, particularly preferred polyester
carbonate solids contents being between 7 wt.% and 20 wt.%. With
molecular weights (M,,) > 50,000, polyester carbonate solids contents are
between 2 wt.% and 15 wt.%.

25 As organic solvent for the polyester carbonate solution to be
washed, those solvents are used that dissolve the relevant polycarbonate
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



5 wm.%and 22 wt. % pol yester carbonate, particularly preferred pol yester
carbonate solids contents being between 7 wt.% and 20 wt.% Wth nol ecul ar
wei ghts (My) > 50, 000, polyester carbonate solids contents are between 2
Ww.%and 15 wt.% 25 As organic solvent for the pol yester carbonadtEeMAbLg i on
to be washed, those solvents are usedqghat dissolve the rel evant

pol ycarbonate .and formwith water a two-phase synthesis m xture, such as

contai ni ng PeeghEolen, MGG RueRE nshorsoBhadiit 8 pibe bt ed a0 "
hal ogen, sucipisnyBdiprémyl legier, eRlopsbalezent! behipedieRiohstehzdnet Baw|or oet hane,

and al so aromatic, optionally substituted conpounds containing 6 to 18
car bon at onEssdurgs the®alAR 2006 - 16 benzene, tol uene, o/ nl p-xyl ene,

o7 1t o i ohi or aborboe! 8 HEPAies of RS PRV esel B e Sl e eB3bRL o oper ¢ s
of the pglyssiatiopabbrinatyesuttandt® Micersiforcifg iagéﬁfstmgp,beaammeary

substances and reinforcing agents may be admi Xed therewi th. Such substances
and agent s itheteydth. Hueh sukstances and agentsancludeabutsargniatiliveites tend UV

ot orent o £ et gEiFen aRE B JeiP BT, haol U BB A el o
al kyl and arfbé'méﬁ‘r@éﬂﬂi@bgéntspbmg?ﬁneliﬁoﬁmﬁgmerh@%ﬁ@ﬁwbar wei ght

carboxylic acid esters, hal ogenate conpounds, salts, chalk, quartz flour,
gl ass fi ber substensgsbion exppwle alkybagdant phosnbitess phiosahaiess t her eof . Such

conpoun ar [i for o 99/ 557.72 15.,- ,25, and in
" Plrrgstié@ A C{%‘fﬁﬁéee?q%’v m&%&H%ﬁ@#@ WBRWP&B}&?BR%%H‘D%%%?’?%‘??&S 1983. 15
,Fur t her nor e,coptiftRinde0 b MIfE rehalfe uaha dlobe, asefibée dritecebygiees, carbonates
‘according to the invention, for exanple, polyolefins, polyurethanes, — -

pol yest er s, Rigmentsiangdicombnatienseiherealy e exppoynds amndescribed, for
example, in WO 99/55772, pp. 15 - 25, and in "Plastics Additives”, R.
Gachter and H. Mlller, Hanser Publishers 1983.

15 Furthermore, other polymers may also be added to the polyester
carbonates according {o 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 moided 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, fiilms and sheets, or the corresponding molded

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

according to the invention.



pol ystyrene. Those substances are preferably adm xed with the finished

pol yester carbonate in conventional machine units but, depending on 20
requirenments, may also be added at another stage of the production 7 Qges
The pol yester carbonates obtai nable by the process according to the present
i nvention may be processed in the usualypay in conventional nachinery, for
exanpl e, in extruders or injection nolding machines, into 25 any desired
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aut onobi | e le: househol d articles and electrlcal and el ectronic
equi pnent, or for other applications such as for exanple: 10 1. Safety
w ndows, such as are required in many parts of buildings, vehicles and
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one to five gall oehigiesand et elsswell Bs helMepshiglidson of transparent panel S,
"in particular cavity-type panels -

2. Production of films, eSpeCIally ski films;

3. Production of blow-molded paris (e.g., US-A 2 964 794), such as

one to five gallon water containers;
15 4. Production of transparent panels, in particular cavity-type panels,
for example for covering buildings, such as railway stations,
glasshouses and lighting installations;
Production of optical data storage media;
Production of traffic light housings or road signs;
Production of foam materials (e.g., DE-B 1 031 507;
Production of threads and wires (e.g., DE-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

20
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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 smal!l precision injection-molded parts, such as lens

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



for exanple for covering buildings, such as railway stations, glasshouses
and lighting installations; 5. Production of optical data storage nedia; 6.
Production of traffic Ilght housi ngs or road signs; 20 7. Productigg ﬁ &ﬁan1
materials (e.g., DE-B 1 031 507; 8. Production of threads and wire @@.ﬁ.
DE-B 1 137 167 and DE-A 1 785 137); 94gAs translucent plastics materials
containing glass fibers for Iight technol ogy purposes (e.g., DE-A 1 554
barlun1sulfate

020); 25 10. As tratr?} fe% 3. ast | shmatterl ﬂl con%&
titanium di oxi d&CRIFEH B 9ASEd ﬁﬁﬂ% B DR ¢ bgﬂ? SIMkeric acrylate
rubbers (EP-A 634p4dp1 - EBv@t%&%ﬁ@ésfbfr@ferFélﬁoOﬂh@C{B@W‘gmf transparent and

light-scattering nolded parts roduction of small™ precision

i nj ect i on- mdRded Ppeductionsafiptigsl instrsrmend patanini p@tcummenlsbsémpur pose,

pol yester carbonate used 3 _MAR 2 gl ass
fibers which opt Pbﬂ@ﬂgf@ﬁ faHbedﬁ'?aSﬁaﬂ%W%%f@é a@gﬁ%@ﬂ'iﬁg "% of MbS2,
referredstoqshe palight wahshssidr? caffiensl U iadubdr ;?sﬂﬁb@:ad)ptidﬁéémagent parts, in
particul ar I enses for photographic caneras and | mcaneras (e.qg., DE-A 2
701 173); 5 13. (&\g.,|ERyA @088%15)& on carriers, in particular as

fiber- optic ele trical insulation
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havi ng i nproved resistance to perfume, aftershave |otion and sweat; 16.
Net wor k i nt 86f ac Produdtionsof rmabilevelephariechousings having dmpoovgahi ¢

phot ocopguct or o1 48 aahbe 8 Beitme arbldH il tofiodana SRy Ohts: vehicle
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,



| ight panels or internal |enses; 15 19. For nedical applications, e.g.,
oxygenators, dialysis equipnent; 20. For foodstuff applications, such as
bottl es, dishes and chocolate nolds; 21. For applications in the autonobile
sector where contact with fuels and lubricants may occur, such as DAMARR60G
optionally in the form 20 of suitabl eddlends with ABS or suitable rubbers;
22. For sports articles, such as slalompoles or ski shoe buckles; 23. For

househol d i cl as che nk.units and | etter box housings; 24.
For housi ngid u(glilp%oxégea&dr%élcagfegg 'B%tlon cabi nets; 25 25. Housings for
el ectric topf hbreghegicasbthat 5iIicatioRd URichass stable dbardtarimial Washi ng

machi ne portholes with i nproved resistance to the washing solution; 27.

Protecti ve goggl@gesnd optical correction glasses; 28. Lanp coverings for
ki tchen appliances with inproved resistance to 30 kit chen vapors, in
particular oil vapors; 29. Packaging foils for nedicanents; 2 3 MAR 2006 -19

30. Chip boxes are ﬁbllyésfé@bhrtﬁirﬁteﬁﬁdc&al ﬁ@' th‘é%)"ré@éﬁ |ﬁ¢vé1ﬂforﬂ@r@ i cations,
such as stable doors or aninal cages. pol'yester carbonates accor di ng

to the pregnast patiewarlysuiabkle fabthe mnductmm af Dptmjuandbnegm@tp-cmt@aﬂ)r oducti on
o Pt A IS8 R b P sl 3 COCHVE B S 0, e
data carri edeyivativs tHdreofRPM witadBle GRd RéWwritddbidadta EiriBM) e ccD10 EXAVPLES
ROM, CD-R, CD-RW, DVD-ROM, HD-DVD etc.
10
EXAMPLES
The acid number was measured according to DIN EN ISO 3682,
and the OH number according to DIN EN I1SO 4629.
The relative solution viscosity was determined in dichloromethane
15  at a concentration of 5 g/i at 25°C.
The content of phenolic OH was obtained by IR measurements.
For this purpose, a difference measurement of a solution of 2 g of polymer
in 50 m! of dichloromethane was made compared to pure
dichloromethane, and the extinction difference was determined at 3582
20 cm™.
The content in wt.% of the esterified acid (x) in the polyester
carbonate was determined using a solution of 1 g of polyester carbonate in
100 mi 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



The aci d nunber was neasured according to DIN EN | SO 3682, and the OH nunber
according to DIN EN | SO 4629. The relative solution viscosity was determ ned
in dichloronethane 15 at a concentration of 5 g/l at 25C. The content of
phenolic OH was obtained by IR neasurenents. For this purpose, a d{m‘{ﬁ&?@ée
measurenent of a solution of 2 g of po yer in 50 mM of dichlorone S
made conpared to pure dichloronethane; and the extinction difference was
determ ned at 82 20 cm .. The content i w, the esterified acid (x)
o the pol yasedne sxipeihderelioaits prpmatpd s Tfotut dffon of 1 g of

pol yester carbangéMehtwasQ@libtated using Pt &E}BF Babenale oftdifSrentPribB) Spectrum
of the solution was recorded and e\r/gl%aie accorgiang to tﬁe PLS’bmet hod. In
the PLS 25 evntands.i Valueshf <P&Odtwealle caumjed agZe82.1581 cni' as wel |l as

2739-2894 cm 1 re,ysed. The libratjip s.carried out with 29 sanples
of known corrposﬁ?‘ﬁcﬁ#e':m@aﬁg?Qfﬂ?enﬁ'?'i‘fd{'c@fs Yriue “@ér%??qué’téﬁd groups
in the pgly ( ' | ' y- @ctroscopy
on the a ovg%%{ss%fﬁﬁté%%%%gﬁe%@ef ‘g%(ﬁ)q b%?@ﬁﬁ%ﬁ%ﬁr@?%?ﬁ@?aﬁ;‘t%w\)&%ﬁ and an

aci d- free amunusitte dxtirdtiohrael 8601 ges'tand mamboaabetribution2d 03 26 Phepol wer e
subtracted -20, and the extjncti di fference was eval yated 1709 cm 1. The
measur enent MEGH0 é(‘qubm%ﬁ‘@ﬁib[é?ﬁﬁﬁcﬁ%s'?wg%‘é\”% @@'B?Séﬁﬁﬁﬁrent Pri pol

contents. Vﬂkﬁ&éneéoﬁr%&&m\e%ﬁafagowa@a AR i i ctiGloidthaas keg of the
(z out by

anhydri de structure was carrie means of the above I'R spectrum
by eval uat i egncémtragicri ofc2.4 @iS@ml B3t Eyet thickmess aftd et i nction at 1860 cm 1
and m nm a contribution of 0.031. The nmethod was not cali brated. The col or
nunber s determ ned as the difference of the extinction at 420 nm and 700

nrn in di chiggphdikhpne at a concentration of 2.4 g/50 mM and a | ayer
"t hi ckness of_%gi@m_
1240.00 g (4.0 moles) of bisphenol TMC, 771.1916 g (3.6 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 30 minutes. The temperature was increased
to 235°C, then slowly adjusted to 270°C, and the mixture was stirred for 1

20  hour. 336.22 g (0.6 mole) of Pripol 1009 was added and the reaction
mixture was stirred for 90 minutes at 100 mbar. The vacuum was slowly
reduced to < 2 mbar and the mixture was stirred for a further 50 minutes.
A clear resin was obtained that had an acid number of 0 and an OH
number of 60. It was used further in the phase interface process as

25 described below.

36.86 g of the resin obtained were dissolved while stirring in 277.1 g of
‘methylene chloride in a 1 | capacity flask equipped with flow spoiler, metal
| stirrer, pH electrode, feed tube, thermometer and dropping funnel. After
the resin had completely dissolved, a solution of 1.94 g of bisphencl 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



10 Exanple 1 1240.00 g (4.0 nol es) of bisphenol TIVIC, 771.1916 g (3.6

mol es) of di phenyl carbonate and 0.9874 g (1.6 x 10-3 Mdle) O tetra phenyl
phosphoni um phenol ate were wei ghed out into a stirred vessel. 15 The vessel
was freed from at nospheric oxygen by applying a vacuum and fl ushiZrigMaf 2006
nitrogen (three tines) and the m xturepyas nelted at 150'C and 100 nbar.
The tenperature was raised to 190"C and the phenol formed was distilled off

i usted L0598 & i ARERTH BECRP a3 HFRr Bl obf of i oate¥2aB6722" (0.6

ol &) of Pr omiAQROweSSiALdadr Binfis, FaRAlAG Which B28 ¢ oMpeL 1T ed for 00
m nutes at 100 nbar. The vacuum was sl o reduced to < nbar and t he

m xt ure was betylphensl was metared er Afer ﬁtfhﬁg%l’s5 miputeisefr2 Q@éNﬁ was obt ai ned

t hat had d f. 6 t furth [
the phase | SEONRBHTRR e addl sy S AETBE o dofess e BRisdR i T carn |
obt ai nedSVVers@pdtaié@|adﬂﬂth‘é"tbﬁgénﬁ:t;bﬁésenﬂas @c@ﬁ%dlwﬁh eh. 10% IdrepRiofi! oride in
a1l 1 capacity flask equipped with flow spoile nmetal stirrer, pH

el ect r ode, m@ammwshe@érﬁmfealwtr@m w.rltrogr@tm@d fvaterel Thexphase ratles resi n had
conpl et el f bi sphenol T, 30 2.5 of
sogFum hyérgﬁﬁg ;ﬁgaggyy%oéﬁrgg ' ?%%ecfpa&a@ 'aﬁ%sea\gagﬁgﬁioovegtl rrgd for 5

m nutes. 7. Godiuph smtvatégﬁit@reweéﬁd tciﬁtewtwedo%vemsqrmﬁéﬂtwvmau% MAR 2006 2 3
MAR. 2006 -21 of 15C - C and at a pH of 11 - 13. After the end of the

phosgenatuoudrymgrtebmektThe repiditssaner suramasized imiTabtees, fol | owi ng which 0.28 g
of p-teri butyl phenol was netered in. After a further 5 mnutes, 0.2 g of
N et hyl él peridine was added. After stirring for 30 nminutes, the phases were
5 separ at ed,CafigatiBenhH@Gaple phase was acidified with ca. 10% hydr ochl ori c

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.

16  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 wés 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! 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



acid and washed free of electrolyte with distilled water. The phase ratios

were 1 : 1 parts by volunme. The washed organic phase was dried over sodium
sulfate, filtered, and dried at 100C over 16 hours in a vacuum drying
cabinet. The results are sunmarized in Table 1. 10 Conpari son exar&/ﬂ S1ARL 2006
1078.80 g (3.48 nol es) of bisphenol TMy 891.16 g (4.16 noles) of diphenyl
carbonate and 0.9874 g (1.6 x 10"3 nole) of tetra phenyl phosphoni um

h | i d o 1D | f d
Prom at ospaRR 00SB9gEn b9 SPRRIRNE SoE SRsHTE 100" FRGIRRAMEABh nitrogen
(three timegdrmawh Qighilsl WitoWwaBOmIiees, a?hé@@rﬁpe?d’tdrel%s'ﬁ@éasé@e

tenperature was raised to 190C and the phenol formed was distilled off over
60 ni nut es. taTR85t@apdradien 3o mmtemdln@asetwmtvmszmd tn@0 atharrants ni nut es,

e vacuum 3 sl 755 0u0 SReABAT B0 AUBAL AU ANBREI8 Mo he
v 2l 550 indBRCrUrSRaAe Had BigER o T A s booce oo

the whole was stirred f hour. The vacuum was reduced to 0.5 nmbar and
t he m xt ur eadjustad fad embarf oq:ftea anatharets wme&dheiempl@eatue@ wasgased

summari zed in mpap L spn exa 7 .48 nol es) of
bi sphenol Tﬁzg@%aﬁé aéé(igoiﬁ%?% e\éﬁcu Wﬁérﬂfﬁ) sgﬁgg%ﬁaé gﬁ’d 0.9874 ¢
(1.6 x 10" 3idRMming %lcﬁmert@mmaiu@élm uétau%%og#@ta@aavweaumb@w out into
a stirred vessel. 30 The vessel was freed from at nospheric ox%gen

applying a satredurﬁmramwrtﬁan%hrm“wtestPﬁhalrestdgeafe(smmmanzedmiaa 1the mxture
was mel]i d at 150C 2 3 MAR 2006 -22 and 100 nbar. The tenperature was raised

to 190C"and the phenol formed was distilled off over 60 m nutes. The
t enperature was increased Table 1
Example Nrel Color No. | % OH X y |z
Ex. 1 1.257 0.081 198 10} 0
Comp. Ex. 1 1.179 0.157 0.036 | 188 |0 | O
Comp. Ex. 2 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.



to 235C and after 30 mnutes, the vacuumwas raised to 60 nbar and 292.50 g
(0.52 nole) of Pripol 1009 was added. After a further 15 5 mnutes, the
tenperature was raised to 250C and the vacuumwas adjusted to 5 nbar. After
anot her 15 mnutes, the tenperature was raised to 280C and after f m nut es
the vacuum was adjusted to 0.5 nbar,,,foll owi ng which the tenperat

adj usted to 300C and the whol e was -%%I rred for a further 90 m nutes. The
results are summari zed in Table 1. 10 Table 1 Exanpl eTire, Col or No. % OHxyz
Ex. 11. ZMM. Ex. 11.1790. 1570.03618. 800 Conp. Ex.

21.1830 exanpl es clearly denonstrate the surprising
superiority of the process according to the present i nvention for producing
pol yester 15 car bo at es t hat ni fjcant]y roved col or, nunber
while the other pEFRGESS ’Eﬁa%ﬂ %ﬂ’\/e@{/ '%§W@ec?arl?@'iq¥8ugh t he
invention hﬁﬁsh?g%” described in det a|I in the foregm ng for the purpose of
illustratio is to be understood that such detail is solely for that
pur pose and tImodufangatlgamer&by\ahaewwesestenﬁcatldryptdmse aidlled in 20 the

art w thout d artln%fr mth.e S ir| and 6 q%ther@nventlo except as
it may be |im'PEHNGy & HROWIMGs Al ensindy, WitBcess for

the prOdEﬁ\b&; EnéfinP & §én6é”d9p héou OARANrE SbiutBrR Iy B0 pplasgomers by a
nelt transes ?er‘igf Pcatﬁy?{eprocess % ?orméhg ggbpoﬁ/ner?c p(?(h egter

car bonat é\tbyfacelpmmsng'\e/\plugomeli‘Smgene in the presence of aqueous al kaline
solution, via a phase interface process, the oligoners.

2. The polyester carbonate produced by the process according
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.

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 to
Claim 3.
~ 6. The process of Claim 1, wherein the iransesterification

process includes at least one dicarboxylic acid of the formula (1)

HOOC-T-COOH  (I)



2. The polyester carbonate produced by the process according to daim1l. 3.
In a process for the production of nolded parts and/or extrudates, the

i nprovenent conprising including the polyester carbonate produced by the
process according to aim1l. 4. The nol ded parts and/or extrudates made by
the process according to Caim 3. 5._@@_optical st orage nediun1qﬁyﬁA@mmghe
process according to Caim3. 6. The process of Claiml, wherein the

transesterification process includes at |east one dicarboxylic acid of the
formila (1) 2 3 WARTSBOETREEEERS Ecbanensd oBinear SHAIAINY wher o n T

represents a brangasghraed 40824110 Y /6082 JhsAtidhadisgdqgdiky! . aryl al kyl
or cycl oal kyl rag;ﬁcal consilgs'?'l n%l/ olg 8r§(0 cg(%{)n'atm. 5 9 The process of
Cl ai m 6, wher ei n8:42catboneatetnsone di carboxylic acid is a saturated, |inear

al kyl diacid with 8-40 carbon atons 8. The process of Caim6, wherein the
at |l east one dicarboxylic acid is a saturated, linear alkyl diacid wth 12

to 36 cagbon alome. 1§13prdbEsPereRth @lufdrBitd atbsieids dibsudhyfieast one

dicarboxylic acid is a fatty ac e proces I erein the
at | east onacii isar batudted, lintar atkyt diasid eith &40 cirbon afoengr oup consi sting of
sebaci c acid, dodecanedioic acid, stearic acid, palmtic acid, and

hydr ogenated dineric fatty acids. 11. The process of Caim®6, wherein the at

I east one di carbgxyl i hedfibedsoPCNA S YRERERChett Bt OriAdibd R 20
acid is a saturated, linear alkyl diacid with 12 to 36 carbon atoms.
10
9. The process of Claim 6, wherein the at least one dicarboxylic
acid is a fatty acid.

10.  The process of Claim &, wherein the at least one dicarboxylic
16 acid is selected from the group consisting of sebacic acid, dodecanedioic
acid, stearic acid, palmitic acid, and hydrogenated dimeric fatty acids.

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 (Il}
HO-Ar-OH (I

wherein Ar represents an optionally substituted aromatic
30 radical with 6 to 30 carbon atoms, which may contain one or

maore aromatic nuclei, and may contain aliphatic or



12. The process of Claim6, wherein the at | east one dicarboxylic acid is
dodecanedi oic acid. 13. The process of Caiml1, wherein the
transesterification 25 process includes at |east one di hydroxy conpound of
the formula (11) HOAr-OH (11) wherein Ar represents an optionally
substituted aromatic 30 radical with 6,50 30 carbon atoms, which med S MR 406 n
one or nore aromatic nuclei, and nmay contain aliphatic or -25

cycl oal i phatic radi.cal nd/ ar al kyl ar adi cgl s, or heteroatons as bridge
nenbers. 14. The%?'B@@éﬁﬁfraal%?W'{‘ygr%[aﬂrfa [¥81S97 | east one di hydroxy 5
conpound i s sel eqRGohirhd bO®ridGeYRemBBA!. Sting of hydroquinone, resorcinol,

di hydr oxydi phenyl's, bis-(hydroxyphenyl) al kanes, bi s-
(hydr oxyphenyl ) cycl oal kanes, bis-(hydroxyphenyl)sulfides, bis- (hyd

h | )eth . bis-(hyd I t . i h .ph I | f ,
bi o Chydt oxy pheny by sulFETaSSS ShaImAE iersinghe s AR PRV + sopr opyi
benzeness. L 2omRRng| S8Rl kBl ghauo WhALSINg bRy dioofRm one di hydr oxy

conmpound is selected fromthe group consistin 4,4"-di hydr oxydi phenyl ,
2, 2- bi s- (4~ hgshroing nydroxydipiaersyls, s ydrokysitiargtakpaplesnyisy - 2 15

met hyl but an 1- hi s- (,4- hydr ox enyl cl ghexane,. 1, 1- bi s-(4-

hydr oxyphen@Wd-lrg’-(@q{\}’bﬁﬂ%%%@9%%3?'5%?%&5&’ -E(rwﬁﬁywpﬁﬁytﬁ'ﬁényl ) - p-

di i sopropy| ok Stk 4 m@& - ldLsopr opyl benzene,

bi s- (4- hydr 8@%@@]‘3@%@%%%@%@&%%r of y%Laenr?ﬁ )glr?et hane, 1, 1-bis-(4-
hydr oxy phenyhydr8xyotenyt)s oitrind, byss(roldeccambie nl)sulfoXide sd iamelt dyg! -bis- 20

hydr oxypheny| )({)ropane, bi_s-(4-h| dr oxyphenyl ) hexaf | uor opr opane, (4-

hydr oxy Qﬁeni’l‘!ﬁ rqxwi@wl)ét'mepﬁgﬁn xyphenyl ) di phenyl net hane,

di hydr oxydi phenyl ether, 4,4'-thiobisphenol, bis-(4-hydroxyphenyl)-1-(1-
‘napht hyl ) et hane, bi s-(4-hydroxyphenyl)-1-(2-naphthyl)ethane, dihydroxy-3= -
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-hydroxyphenyl)-2-

15 methylbutane, 1,1-bis-(4-hydroxyphenyl)cyclohexane, 1,1-bis-(4-
hydroxyphenyl)-4-methylcyclohexane, a,a’-bis-(4-hydroxyphenyl)-p-
diisopropylbenzene, a,o’-bis-(4-hydroxyphenyl)-m-diisopropylbenzene,
bis-(4-hydroxyphenyl)sulfone, bis-(4-hydroxyphenyl)methane, 1,1-bis-(4-
hydroxyphenyl)-S,3,5—triniethy!cyclohexane, bis-(2,6-dimethyi-4-

20  hydroxyphenyl)propane, bis-(4-hydroxyphenylt)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-hydfoxypheny|)-1 ,1,3-trimethyl-1H-inden-5-ol, dihydroxy-1-(4-

25  hydroxyphenyl)-1,3,3-trimethyi-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'-bis-(4-



(4- hydroxyphenyl)-1,1,3-trinethyi-1 Hinden-5-0l, dihydroxy-1-(4 25

hydr oxyphenyl )-1, 3, 3-tinmethyl-1 Hinden-5-0l and 2,2', 3, 3" -tetrahydro-
3,3,3,3 -tetranmethyl -1, 1'-spirobi[1l Hinden]-5,5 -diol. 16. The Pr QcERB @BE
Claim 13, wherein the at |east one di hydroxy conpound is selected from t&]
group consisting of resorcinol, bis-(4280

hydr oxyphenyl ) - 1- (1- napht hyl ) et hane, bi s-(4-hydroxyphenyl)-1-(2-

napht hyl ) et e - bi s-{.4-hydr henyl ) pr.o a,a -his:(4 2 3 MAR 2006
25 ViR 200B aBRYRY kS SHERO P BPRRRER e Ry aSrnahi it

a, a' - bi s- (4ylskrepyIBBRAYAG, 1M -Hl-(£ADARRYPN B 4.4

1,1-bis-(4- hydcgb(’)xg%henyl ) cycl ohe>(<ang, 4Wé)1 %ﬁygypgﬁ?/g?'ph'enyl ,

bi s- (4- hydr dihypheoygiphedyg, ths-{4-hyetdxypbgcyipB & ademetid/lcymichdxanyahdxypheny|

) di phenyl et hane, 17. Th rocess of Claim 13, wherein the at |east one
di hydr oxy g@ﬁ@dﬁ@"?‘@@@@ﬁﬁ@“ﬂﬁﬂ BHE- gr oup consi sting of

bi s- (4- hydr oxyphenyl )- 3, 3,5-trinet hyl cycl ohexane, 4, 4'-di hydr oxydi phenyl
and 2, 2-bi s-(4 hydroxyphenyl)pro pane. 10 18. The process of Caim 13,

wherein the at |dd@st dhe pobgsi ok@laimdidyehedeinghe at least one dihydroxy

bi s- (4- hydroxyphenyl)-3, 3, 5-1ri net hyl cycl ohexane, 19. The process of Caim
D S her o) n' GASPOLANIS Seleriad LAPITDR 016 GPOTERED PLPENA YRR | east one

rocess. i ur oy R ISTo el A bin Bk b HRPERAL (U R -1 20
X (V) 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-
"
R1—T—“R3 (V)
RZ

wherein R" independently represent C;-Cyq-alkyl, C¢-C1o-
aryl, C;-Cqp-aralkyl or Cs-Cg-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-Cq4-aryl or C;-Cqz-aralkyl,.

21.  The process of Claim 19, wherein the at least one catalyst is
selected from the group consisting of tetraphenylphosphonium chioride,



wherein R14 i ndependently represent Cl-Clo-al kyl, C6-Cl10- aryl,

C7- Cl10- aral kyl or C5-C6-cycloal kyl radicals, and X represents hydroxide,
sul fate, hydrogen sulfate, hydrogen carbonate, carbonate, a halideor an
al coholate of the fornula 25 OR in which Rrepresents C6-Cl4-aryl or
C7-Cl2-aral kyl,. 21. The process of Caim 19, wherein the at |eagt? Myl
catalyst is selected fromthe group e@isisting of tetraphenyl phosphoni um
chloride, 2 3 MAR 2006 -27 tetraphenyl phosphoni um hydroxi de and
tetraphenyl pesiHi3HBspRBARA Al Groxkié arld &tRippepsHHRispRbALM 19, wherein the
at | east one catalyst is 5 tetiaphenyl phosphoni im phenol ate 23. The
process of @hahelate. wherein the transesterification process includes at

| east one diaryl carbonate of the formula (I1l11) R 0 1 11 10 or of the
formula (1V) R 11 R 15 24. The process of Caim23, wherein the at |east
one diaryl carbogpat e Tz ;ﬁ'@b@% 8fiCldimg, %@é%e%ﬂé&sﬁ%d&cﬁély@t ghenyl
carbonate, butyl phenyl - gheny carbonate, di- butyi phenyl

car bonat 2, i $etpaphanytphosp Ophﬂmphe@datﬁ)nate di -i sobut yi phenyl carbonat e,
tert.-butyl phenyl - phenyl carbonate, di-tert.-butyl phenyl carbonate,

n- pentyl phenyl - phenyl 20 carbonate, di-(n-pentyl phenyl) carbonate,

n-hexyl phenyl - phenyl oieI9B8ESs of Claim 1, wherein the transesterification

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

Rl
X
@'Q O (i)
R Rn ==
10
or of the formula (IV)
RI’
R" R o
@OLO (V)
R RH
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,isobutylphenyl-
pheny! 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, phenylphenoi-phenyl carbonate, di-
phenylpheno! carbonate, isooctylphenyl-phenyl carbonate, di-
isooctylphenyl carbonate, n-nonylphenyl-phenyl carbonate, di-(n-



- (n-hexyl phenyl) carbonate, cycl ohexyl phenyl - phenyl carbonate, di-
cyclohexylphenyl car bonat e, phenyi phenol - phenyl carbonate, di- phenyl phenol
car bonat e, isooctyl phenyl -phenyl carbonate, di- isooctyiphenyl carbonate,
n- nonyl phenyl - phenyl carbonate, di-(n -28 2 3 MAR 2006 nonylphenyl“MARm6
car bonat e, cunyi phenyl - phenyl carbonatga -di - cunyi phenyl carbonat e,
napht hyl phenyl - phenyl car bonat e, - napht hyl phenyl carbonate,

di-tert.-b bonat e,
o T Ty W W o A
4- phenoxyphea;bonamegmdpm:lwlplmerwlmhe@ytttarbphatmo)dyplaph&iy)pl'cemybonat e, 3-

PrTty1 phony Eomae. SegonuyBhens-ahenylcafianat adyq‘?y@ﬁ“e”ﬂwpﬁéﬁf The' process
of C ai m 23 ;W }W@ cted from
t he group con5| sta?é\grhl% ﬁﬁh glﬁﬁe@ﬁgg@ﬁdé tdelrt'CEEH n(%/aﬁ 6%1‘:%/'

car bonat g, d-kpl’le!deypbelh)\;Hnﬂwaaanhtmaﬁ-% phphewptﬁrqﬂ(ﬂafbbmml 3ear bonat e,

di - phenyi phenol carbonate, andc henyl - phen car bonat e, and

di - cunyi pheRght %CM@%%&' pﬁ@ﬂﬁa'%? r t§§§£e g@ﬂﬁ"}ﬁ CafRenden t he at

| east one di ,.pé}ﬂ@ f The process of Claim
1 further m@wbh ga% egggdozlﬁgé Bﬁggirh?%hgﬂggfr.bogét 28. The process of
Claim 27, wherein the at | east one branching agent is selected fromthe

gr oup consisting 4- hyd

roxyphenyl ) - hept @% @359 ng‘%gﬁé}lal@% @’n@’tﬁwt@elﬂﬁd‘?%ﬁ@ ot %W)‘ heplt aneh
1,3,5-t§ (%a enyﬁ@ﬁé‘t&?ﬁ‘d}ﬁ%ﬁé’g éﬁ%gc_i%éluést[ gg%quﬁﬁewcéar%ﬂé%@?”y ) et hane,

tri-(4- hydroxy phenyl et ha
bi s- (4- hydr mmwphmqutmyaqmmpamteﬁ -Buthipheyl tarbonate,

roxyphenyll s?lp l%}'/)e?mgl ghenyl carbonate ét he\ﬁy{p?\)é%oFcar%%%Qel benzyl)-4- o

andcumyliphenyl-phenyl carbonate and di-cumylphenyi 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 phloroglucino!, 4,6-dimethyl-
2,4,6-tri-(4-hydroxyphenyl}-heptene-2,4,6-dimethyl-2,4 ,6-tri-(4-
. hydroxyphenyl)heptane, 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-
hydroxyphenylisopropyf)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"'-



met hyl phenol , 2- (4-hydroxyphenyl)-2-(2, 4-di hydr oxyphenyl ) propane, hexa-
(4-.(4- hydroxyphenyl i so-propyl ) phenyl)orthoterephthalic acid ester, tetra-(4-
30 hydroxyphenyl ) net hane, tetra-(4-(4

hydr oxyphenyl i sopr opyl ) phenoxy) nmet hane, 1, 4-bis-(4',4" -29 _
di hydr oxyt ri phenyl ) net hyl ) - benzene, 2. 4gdi hydr oxybenzoi c acid, tri fesMAR 2006
acid, cyanuric chloride and 3, 3-bi s-(3-nethyl -4-hydroxyphenyl) - 2- oxo- 2, 3-

di hydr oi ndo W 4 C j-m 21 LN the at

| east one bbﬁwgﬁ?*ﬁ’é' ag@?&ftgy@g’%g @%Fzggﬁnﬁfq{g%%@ﬁ%céégf m?ﬁélggibof

1,1, 1-tri - (4eidy dyanyric ciilerié patBaBbis(Bimethyiahbixyprenyl)-2QxofpS-pr ocess of
claim1, wherein the addition of a dicarboxylic acid to the reaction

m xture duerW@’dfCH@d@@r mation of the olgoners is 10 effected after a

precondensation of a di hydoxy conpound and a diary) carbonate. 31. The
process of Claiml, wherein during the phase interface process another

di hydr oxy conpoupg. anThelprseeseobCRirddie dvhetdin the at least one branching
agent is selected from the group consisting of 1,1,1-tri-(4-hydroxy-
phenyljethane 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 oigomers 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.

15



