WO 2008/ 138517PCT/ EP20081003632 - 1 - Process for the preparation of
pol ycarbonate by the nelt transesterification process The invention
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5 transesterification process, polycarbonate having a | ow

el ectrostati c charge obtainable by this process, and noul di ngs or
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| ight-diffusing plates, nade fromthis polycarbonate. Optical data
recording materials are increasingly being used as a variable
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modi fi cat i ons Thhaneofion prowidey pipradebs fou sexdpfeparatignt ¢ fomdlycattonatg byt inrlt
Pol ycarbagnate _as substrate material_is suitabl.e in particul ar.for
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for exanple, F‘i"@%ﬁ"J‘Eﬁr‘}?afﬁéighbdlﬁﬁlélﬁéglﬁte?ﬁ%deWflﬁ%l? boBitec pl astics
mat eri al has excellent nmechanical stability, has |ow susceptibility

to di mensional changes and is distinguished by high transparency and
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Pol ycar bonat ebﬁlﬁﬁz‘éﬁ%ﬁtﬁ?@ﬁg% ﬁmgﬁﬁpri nciple 30 be used
for the production of optical data storage nedia of the

above-describgd formats, such,as, for exanple, for conpact disks
(CDs) or di gi LAnsRAzed éﬁ qn@p@ptgq(glas(tm%tc_enals, such as, for example, polycarbonate,

15 polymethyl methacrylate and chemical modifications thereof, are typically used for
optical storage media. Polycarbonate as substrate material is suitable in particular for
optical disks that are writable once and readable repeatedly as well as for optical
disks that are writable repeatedly, and also for the production of mouldings from the
automotive glazing sector, such as, for example, light-diffusing plates. This

20 thermoplastic plastics material has excellent mechanical stability, has low

i. susceptibility to dimensional changes and is distinguished by high transparency and

impact strength.

According to DE-A 2 119 799, the preparation of polycarbonates with the
25 involvement of phenolic end groups can be carried out by the interfacial process as

well as by the process in homogeneous phase.

A further industrially used process for the preparation of polycarbonate is the melt
transesterification process. Polycarbonate prepared by this process can in principle
30 be used for the production of optical data storage media of the above-described

formats, such as, for example, for compact disks (CDs) or digital versatile disks

(DVDs).



- 2 - However, this process has hitherto had the disadvantage that it
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| ayer 25and a troubl e-free production process.
Furthermore, the electrostatic charging in particular of disks (for optical data
carriers) leads to a lack of wettability especially with non-polar media, such as, for
15 example, a non-polar dye or a dye application from solvents, such as, for example,
dibutyl ether, ethylcyclohexane, tetrafluoropropanol, cyclohexane, methylcyclo-
hexane or octafluoropropanol. For example, a high electric charge on the surface of
the substrate during dye application in the case of writable data storage media leads,
for example, to irregular and incomplete coating with dye and accordingly results in

20 defects in the information layer.

In the case of an optical data storage medium in which a writable dye is applied to
the surface in a spin coating process, a low absolute electric field strength is
therefore required in order to ensure the uniform application of the writable layer

25 and a trouble-free production process.

The electrostatic charge of a substrate material leads to an electric field which can be

quantified by measurement at a specific distance from the substrate surface.

30 A further disadvantage of such a high electric field is additionally to be seen in

losses of yield with regard to the substrate material, on account of the above-



The el ectrostatic charge of a substrate material |eads to an electric
field which can be quantified by neasurenent at a specific distance
from the substyagbfisgsss{ace. WO 2008/ 138517PCT/ EP2008/ 003832 p3003/003632
described facts. This leads to | osses of production and acco élng?
causes corresponding additional costs. The electric field which forns
on the injection-noulded parts during theg_injection- 5 noulding
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continuous injection-moulding process, is frequently markedly in the negative range
20 (negative field strength), in contrast to polycarbonate prepared by the interfacial

( process.

Several approaches have been followed to solve the problem of a high electrostatic
charge. In general, antistatics are added to the substrate material as additives. Such
25 polycarbonate compositions with added antistatics are described, for example, in
JP-A 62 207 358, wherein polyethylene or polypropylene derivatives are used as
additives. Phosphoric acid derivatives inter alia are added to the polycarbonate as
antistatics here. EP-A 922 728 describes various antistatics, such as polyalkylene
glycol derivatives, efhoxylated sorbitan monolaurate, polysiloxane derivatives,
30 phosphine oxides as well as distearylhydroxyamine, which can be used individually

or in the form of mixtures. Japanese application JP-A 62 207 358 describes esters of



or in the formof mxtures. Japanese application JP-A-62 207 358
descri bes esters of WD 20081138517PCT/ EP2008/ 003632 - 4 -
phosphor ous ackd268/186H ti ves having antistatic activity.pdmeddfs/oo3632
5,668, 202, sulfonic acid derivatives are described as additives. US
6, 262, 218 and 6, 022, 943 descri be the use of phenyl chlorofonnate in
order to 5 increase the end group contery.in the nelt polycarbonate
(pol ycarbonate prepared by the nelt transesterification process). It
is postulated therein that an end group content of nore than 90 % has
a positive ef figeionabut Bgidelsertifinsl Rbif RARREE Wbty M‘U‘é‘?{,ﬁss?ﬂ!z?gulf’o%%
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prepared, whi @J@ngegteﬂﬁmh%}&qss\_/vi th additional costs and an additi onal
25process step for the subsequent "end capping”. DE-A 10 2004 061
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from the material and can consequently lead to the formation of a coating or to
imperfect release from the mould, Furthermore, the content of oligomers in the
polycarbonate can also lead to a poorer Jevel of mechanical properties and to a

20 lowering of the glass transition temperature. In addition, these additives as added
{ substances can cause secondary reactions. The thermal stability of the base material
can be lowered as a result. The subsequent "end capping”™ of polycarbonate obtained
from the transesterification process is complex. The substances necessary therefor
must be prepared, which is associated with additional costs and an additional

25 process step for the subsequent "end capping”.

DE-A 10 2004 061 754, DE-A 10 2004 061 715, US-A 2006135736, US-A
2006135735 and US-A 2006134366 describe materials which are particularly
suitable for the production of low-charge injection-moulded bodies. However, these

30 materials are solely polycarbonates that have been prepared by the interfacial



WO 2008/ 138517PCT/ EP2008/ 003632 - 5 - process. The described neasures
have no effect in the nelt transesterification process. In order to
ensure good cagpalhishbdsys of optical data storage nedia in gh@epioosnosssz
production 5 process, so-called ionisers are frequently used, mkic
pass an ionised air streamover the disks. The use of ionisers nmakes
the production process nore expensive, hopever, so that for an
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reduced to a mnimum 10Accordingly, there is a continued need for a
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The object was, therefore, to provide a melt transesterification process and a
polycarbonate prepared by means of this process which, after processing to a
moulded body or extrudate, meets the requirements of as low a charge as possible on
the substrate surface and avoids the disadvantages described hereinbefore.
20
{ Surprisingly, this object is achieved as follows: in a multi-stage melt
transesterification process, at least one inhibitor is added to the melt before the last
reaction stage, and one or more aromatic hydroxycarboxylic acids or derivatives
thereof are added in or after the last reaction stage. Polycarbonates prepared by the
25 process according to the invention do not have the disadvantages mentioned
hereinbefore and are outstandingly suitable for processing to moulded bodies or

extrudates having a low electrostatic charge.

The present invention therefore provides a process for the preparation of
30 polycarbonate by the melt transesterification process, wherein at least one

dihydroxyaryl compound is reacted in a multi-stage process with at least one diaryl



- 6 - carbonate using at |east one catal yst, characterised in that at
| east one inhibitor is added to the nelt before the | ast reaction

stage, and oney@hoedRisd1-Ar onati ¢ hydroxycarboxylic acids YeT/EP2008/0036
derivatives thereof are added in or after the last reaction stage. ?92

The process according to the invention is carried out according to
the nelt transesterification process. The preparation of aromatic
oligo- or poly-carbonates by the nelt transesterification process is
known in the literature and is described, for exanple, in
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this process, B SERMARB o el‘:‘&ﬂ%ﬁﬂﬁ%ﬁ"g?@ aRithiogs cheh it ST iertiione
15nelt with cabgnic acid diesters with the aid of suitable catal ysts
and optionally Turther additives. The process is carried out in a
plurality of stages, generally in reactors connected in series, in

whi ch the nol %Ulggcé@i&mrdgﬂdtohﬂﬁcﬁvgﬁ§ Vb5 Ga%bd Youl fack88ins 1o thebénézlt
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process accor ntlon In,this .desi t he car.baonat e
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wi th di hydr oxyﬁzmy;i]e 2 Eﬂm@tupﬁdiﬁ ofnPdll;amexpseﬁﬁma(fjolf lmL(aQi@f) n@rlamﬁﬂytuﬁu
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pol ycarbonate in one or asket reactors arranged in series,  as

t he terrperatuﬁééoﬁp%@ldaﬁﬂ 4%9%5%95sures fall further. WO
2008/ 138517PCDEP2008/ 003632 - 7 -

According to this process, aromatic dihydroxy compounds are transesterified in the
15 melt with carbonic acid diesters with the aid of suitable catalysts and optionally
further additives.

The process is carried out in a plurality of stages, generally in reactors connected in
series, in which the molecular weight and hence the viscosity of the polycarbonate is

20 increased stepwise.

A system design as described in WO-A 02/077 067, for example, can be used for
carrying out the process according to the invention. In this design, the polycarbonate
synthesis is carried out by transesterification of diaryl carbonates with dihydroxyaryl

25 compounds in the presence of quaternary onium compounds, wherein an
oligocarbonate is prepared in a plurality of evaporator stages, with temperatures
increasing stepwise and pressures falling stepwise, which oligocarbonate is
condensed to the polycarbonate in one or two basket reactors arranged in series, as
the temperatures rise and the pressures fall further,

30



Sui t abl e di hydroxyaryl conpounds for the process according to the
invention are those of the general fornmula (1) HO-Z-OH 5 wherein Z is
an aromatic raghSgk i@y ng from6 to 34 carbon atons whi gl 008/003632
contain one or nore optionally substituted aromatic nuclei an
aliphatic or cycloaliphatic radicals or alkylaryls or heteroatons as
bridgi ng nenbers. 10Exanpl es of suitable-di hydroxyaryl conpounds are:
di hydr oxybenzenes, di hydroxy- diphenyls, bis-(hydroxyphenyfl -al kanes,
bi s- (hydroxyphenyl) - cycl oal kanes, bis(hydroxyphenyl) aryl s,

bi s- (hydr oxyp I t i x he

o1 o- (vl oxypisangny AR aet CGrashidl BBE B SSbiE e nvention are
bi s- (hydr oxy phisssy by the (gkficrxli fdesula (1)

1, 1' - bi s- (hydroxyphenyl) -di i sopropyl benzenes, as well as conpounds
15t hereof that are al kylated on the ring and conpounds thereof that
are hal ogenated on the ring. Thesgoang urther ggitable other

di hydroxyaryl conpounds are described, for exanple, in DE-A 3 832
396, FR-R 1 561 518, in H Schnell, Cheni stry and Physics 20 of

Pol ycar bonat egy,e}djf & RCLP 213)?113?1? _%5&1%:2 2&%@5%\@ EK 3k gfbop,pitorgg which

102 ff. and in D.G Legra ndbook o carbonate
Sci ence and Teoktaiol ony ,orVinoce lopedallyr suletituiedr krog@€0, nyslei 7&21df fliphatic or

a4 <di nycr ox 3OS el O TR e Bl R B P p B o
bis-(3,5 di met hy1l- 4- hydr oxyphenyl) - net hane,

bi s- (4- hyd h 1)-d | - h 1,1-b d h

pheny! - clthane EXaglty b oDl s PO R P SRR R oy
1, 1-bis-(4- h)dﬁih@?f))lph%’i@lgll)ydrl)xfzﬁieﬂﬁ%ﬂcﬂryés) - 95 i@ oxyphenyl)-cycloalkanes, bis-

2, 2-bi s- (4- hydroxyphenyl prog
2, 2-bi s( 3- met KyireKyRhITSRF e is1hyipeyhew]) ethers, bis-(hydroxyphenyl) ketones,

2, 2-bis-(3,5-dj e 1 i5-

2’ 2-bis- (4. hyg%@g %W‘i‘lf?%f cfr?i:s,l 'B}{s]% dlglgeﬂlgr%ﬁfglﬂfones, bis-(hydroxyphenyl)

2, 2-bis-(4- hyaulﬁ)wctﬁheﬂyli))m (hydroxyphenyl) d11sopropylbenzenes, as well as compounds

?gng | Uofs0- Pr pang ’thza’t {alfehallkyle(ted 0 re?_f%phg nal ou%ﬁ%[ep%% fhgy ';[ll‘g halo één%feglo%-
the ring.

These and further suitable other dihydroxyaryl compounds are described, for

example, in DE-A 3 832 396, FR-A 1 561 518, in H. Schnell, Chemistry and Physics

20 of Polycarbonates, Interscience Publishers, New York 1964, p. 28 {f; p. 102 {f. and

( in D.G. Legrand, I.T. Bendler, Handbook of Polycarbonate Science and
Technology, Marcel Dekker New York 2000, p. 72 ff.

Preferred dihydroxyaryl compounds are, for example, resorcinol, 4,4'-dihydroxy-
25 diphenyl, bis-(4-hydroxyphenyl)-methane, bis-(3,5-dimethyl-4-hydroxyphenyl)-
methane, bis-(4-hydroxyphenyl)-diphenyl-methane, 1,1-bis-(4-hydroxyphenyl)-1-
phenyl-ethane, 1,1-bis-(4-hydroxyphenyl)-1-(1-naphthyl)-ethane, 1,1-bis-(4-
hydroxyphenyl)-1-(2-naphthyl)-ethane, 2,2-bis-(4-hydroxyphenyl)-propane, 2,2-bis-
(3-methyl-4-hydroxyphenyl)-propane, 2,2-bis-(3,5-dimethyl-4-hydroxyphenyl)-
30 propane, 2,2-bis-(4-hydroxyphenyl)-1-phenyl-propane, 2,2-bis-(4-hydroxyphenyl)-
hexafluoro-propane,  2,4-bis-(4-hydroxyphenyl)-2-methyl-butane,  2,4-bis-(3,5-



- 8 -
di net hy1- 4- hydr oxypheny1) - 2- net hyl but ane, 1, 1- bi s- (4- hydroxyphenyl) cy

clo- hexane, ﬁvéz&bﬁss(s?‘r 5-di met hy1- 4- hydr oxypheny1) - cycl Gaxafnse
1, 1- bi s- (4- hydr oxy-

phenyl) - 4- et hyl - cycl ohexane, 1, 1-bis-(4-hydroxypheny1)-3 3,5-trinmethy
| -cycl o-

hexane, 1, 3- bi s-[ 2- (4- hydr oxyphenyl) - 2- propyl]--benzene 1,1 -bis-(4-hy
droxy Sphenyl) - 3-di i sopropyl - benzene,

- bi 4- hyd ,
di et hy 1 VAR P E SR ZEE? R T SR
g_t he g 5b|d s- (fﬁh;yaﬂmoxyiphemy B)dl:&éﬂlfrll-cdﬁylr%r&t}@hélﬁﬂ Ty RBE NYILDis- 34§ BB Ly-
50520 e b8 BSOS s Bl s
, 5" -diol. 10 Ragdncul ﬂBJbYs-[QE@flﬁ'HfoﬁgpIQhWQfﬁW]' ¥enz&RPOY RS RE By droxy-
resorC|noI 4, 4' dlhydroxy heny
b1 5o 4- it ox PhrshyEsspptrh s hddebis(4-byblosyiieasiy drcirpstasipeyzets,

Euh §n3(1I4 ﬁ;gfgiﬁgﬁ%‘%%# ?ﬁ?ﬁ&mnﬂwﬁw qﬂ’ﬁ%;ﬁ%ﬁﬁ%gﬂmﬁ&ha”ebls-(zt-hydrox},_

2, 2- bi s- ( 4- hy gheny)pbtbery Dis-(-loyslaorephéhyD- hilSde) ib4-Hkiroxyphenyl)-sulfone, bis-

di met hy1- 4- h -
ey S BRER A b RR RS mone, s 2,235 teabyaro-5.3.3,3 et
bi s- (3, 5- di nefeti4:1hysirodryriemeidl-Lyaihexane,

1, 1-bi s-(4- hydr oxyphenyl) -3, 3,5- trinethyl-cycl ohexane,
1,11- bisU%4 hydr oxypheny1l) - 3-di i sopropyl - benzene and 1, 11-

bi s- (4- hydr ox pphgavA fiweéqaﬁ ¥ FOYRS ¥, C :
preferred di hydroxy a%y ounds g?gﬁn%ﬁﬂﬁg?hydroi?gﬁgﬁgnw%a&$y&nxy

2,2-bis-(4- hyd%ﬁ%hé%?f‘i h opahenyirdiphenyl-methane, 1,1-bis-(4-hydroxyphenyl)-1-

bi s- (4- hydr ox 3, I t,.]
possible to uéﬂg}ﬁf )i%e’l’ie cﬁ%@dﬁ 5’@’&‘%@0%@ %Q&P’(; Sfhaney bis-24-hydroxy-
honopol ycar bopbgnyt)- lzaamphﬂazﬁ)r@hmleﬂl h,ydnsaééylzgrdydxyphmy@bp‘rdlmnbo % 0bie-(3,5-
copol yc onat.es di h [0):4 u n al so ed W t h
r esi duaﬁf“’gont Rty Egeqﬁéo’ﬁ@h cﬁr 5’r gplol%' ﬂ%&%&%ﬂ?‘&ﬁ%ﬁf Xyl
wer e prepar edpisaB, StdiQeﬂ@Mn@ﬂ@&w}ﬁﬁyly\BY@éﬁexmd gQr-aishamgtiRsyptehil)-3,3,5-
resi dual contents of the nDnoh¥dro z' npounds

trimethyl-cyclohexane, 1,1'-bis-(4-hy roxyphenyl) 3-dnsopropy1 benzene and 1,1'-

bis-(4-hydroxyphenyl)-4-diisopropyl-benzene.

20 Very particularly preferred dihydroxyaryl compounds are 4,4'-dihydroxydiphenyl,
L 2,2-bis-(4-hydroxyphenyl)-propane  and  bis-(4-hydroxyphenyl)-3,3,5-trimethyl-

cyclohexane.

It is possible to use both one dihydroxyaryl compound to form homopolycarbonates

25 and various dihydroxyaryl compounds to form copolycarbonates.

The dihydroxyaryl compounds can also be used with residual contents of the
monohydroxyaryl compounds from which they were prepared, or the low molecular
weight oligocarbonates with residual contents of the monohydroxyaryl compounds
30 which were separated off during the preparation of the oligomers. The residual

contents of the monohydroxyaryl compounds can be up to 20 wt.%, preferably up to



30whi ch were separated off during the preparation of the oligoners. .
The residual contents of the nonohydroxyaryl conmpounds can be up to
20 w. % pref o WD 20081138517PCT/ EP2008/ 0036

. % partlcuﬁgép@¥6#§‘trably up to 5 wmt.% and very partﬁ%bﬂﬁuwéﬁm&n
preferably up to 2 m. % The diaryl carbonates suitable for
reaction with the d|hydroxyaryl conmpoundsg, are 5t hose of the general
formula (I1) wherein RR R and R' independently of one another are
i dentical or different and represent 10 hydrogen Iinear or branched

G - C34- al kyl , 4 al. k r yl ., R can. f al. so
represent - 00(5 "r“i r %ﬁfcr g’plfpe@esnwgg/ rVSQ’el?f'lm‘f”i EH G%Falb?y up to
branched Cl -Cfi4;vt6%kyl, C7- C34-al kyl aryl or C6-C34-aryl. Preferred

di aryl carbonates are, for exanple, diphenyl carbonate, nethylphenyl -
15 phenyl carbonates and di- (et hyl phenyl) carbonates,

4- et hyl phenyl pbeind; @ﬁﬁ&?ﬁf&@tsﬁﬁab@é f&r‘teé%ttlﬂﬂ |vﬂﬁleﬂﬂ¥|d)h}ﬁf’cf ?r;&?fc&n ounds are
4- n- propyl phenyl - phenyl carbonate, di-(4- n-propyl pheny car%onate
4-i sopr opyl phéise ofthe ggrerdfemurafld, di- (4- i sopropyl phenyl)

car bonate, 4-n-butyl phenyl - phﬁnyl carbonate, di,-(4-n-butyl phenyl)
carbonate, 4-isobutyl phenyl enyl cardonate, di-(4-isobutylphenyl)

carbonate, 4- 20 tert-buty nyl - ph yI C3 ate,
-(4-tert-butyl phenyl) ca Q-Ti- gnyl - phenyl carbonate,
- (4-n-pentyl phenyl ) caphio 4-n- hex Ko /“\pheny! carbonate,

- (4-n- hexyl phenyl ) carbonate, 4Rt sooct phenyl-e'enyl gfrbonate,
di (4-isooctyl phenyl) carbonate, 4-n-nonyl phenyl -phenyl é bonat e,
- (4-n-nonyl phwereid ) carbonate, 4-cycl ohexyl phenyl - phenyl carbonat e,
- (4-cycl ohexyl phenyl) 25 carbonate,
4- (1- et hyl -1 - phenyl et hyl ) - phenyl - phenyl carbonate,

di 14- (1- met hyR- RoBeO R ahdspkidenR @Y bhe aRStRGNRE ﬁien@apﬁf*mfferéht )éhd Péb?él&]tt
carbonat e, di-(biphenyl-4-y1) carbonate, 4-(1- p ené phenyl

pht
carbonat¥  4- (2- napyrege) Lipees Ay brapshed {i-Gar §nw§,a4-alféylaryl or Cg-Cyg-aryl, R
fj' [ 4- (1- napht hyl )cﬂﬁﬁﬁéﬂaléﬁ%ﬁ%%t QCO@'—R'[',%I{e%elﬁ'ﬁp'qgﬁxgc}l%m%}/og&, IfneakO

or branched C;-Czs-alkyl, C7-Cyg-alkylaryl or C4-Cys-aryl.

Preferred diaryl carbonates are, for example, diphenyl carbonate, methylphenyl-

15 phenyl carbonates and di-(methylphenyl) carbonates, 4-ethylphenyl-phenyl
carbonate, di-(4-ethylphenyl) carbonate, 4-n-propylphenyl-phenyl carbonate, di-(4-
n-propylphenyl)  carbonate,  4-isopropylphenyl-phenyl  carbonate,  di-(4-

( isopropylphenyl) carbonate, 4-n-butylphenyl-phenyl carbonate, di-(4-n-butylphenyl)
carbonate, 4-isobutylphenyl-phenyl carbonate, di-(4-isobutylphenyl) carbonate, 4-

20 tert-butylphenyl-phenyl carbonate, di-(4-tert-butylphenyl) carbonate, 4-n-pentyl-
phenyl-phenyl carbonate, di-(4-n-pentylphenyl) carbonate, 4-n-hexylphenyl-phenyl
carbonate, di-(4-n-hexylphenyl) carbonate, 4-isooctylphenyl-phenyl carbonate, di-
(4-isooctylphenyl) carbonate, 4-n-nonylphenyl-phenyl carbonate, di-(4-n-nonyl-
phenyl) carbonate, 4-cyclohexylphenyl-phenyl carbonate, di-(4-cyclohexylphenyl)

25 carbonate, 4-(1-methyl-1-phenylethyl)-phenyl-phenyl carbonate, di-[4-(1-methyl-1-
phenylethyl)-phenyl] carbonate, biphenyl-4-yl-phenyl carbonate, di-(biphenyl-4-yl)
carbonate, 4-(1-naphthyl)-phenyl-phenyl carbonate, 4-(2-naphthyl)-phenyl-phenyl
carbonate,  di-[4-(1-naphthyl)-phenyl]  carbonate,  di-[4-(2-naphthyl)phenyl]



car bonat e, 4-phenoxyphenyl - phenyl carbonate, di-(4-phenoxyphenyl)
carbonate, 3- pentadecyl phenyl -phenyl carbonate,
d| (3- pentadeqbe 87¥ds)7 carbonate, 4-trityl phenyl -phenyl
-(4-trityl pheny Hcgr%onate met hyl sal i cyl at e- phenyl égﬁgﬁﬁat@ﬁwn
-(nmethyl salicylate) carbonate, ethyl salicyl ate-phenyl carbonate,
di- 5 (ethyl salicylate) carbonate, n-pjepyl salicylate-phenyl
carbonate, di-(n-propyl salicylate) carbonat e, isopropyl
sal i cyl at e- phenyl carbonate i -(isopropyl saIicyIate) car bonat e,
n- but yl sallcyl carbo a | at
car bonate, isoB % a?y%l OFBIETAR i‘ﬁ‘?ﬁl Célg’g?ﬂ%ﬁaélé‘@g O(Xr"ﬁ ﬁﬁarbonate 3

saI i cyl ate) C@bﬂ@mykpheﬁﬁlphc@mt ydrbaiatel Cdil(a-bent@db%mpherg@r Redotfe, A4-trityl-

-(tert-butyl  sal |§ car bonat e, henyl 10salicyl ate ?
car bonat e and PHF{H %‘k@l caé%qnﬁfeyrda(%smxlahw af@bonslgs tpeifyla palipylate-phenyl
preferred di apylocRaralynish rsﬁh@la‘?é’)%on%r Qﬂgﬁ%ﬁzcalate hen%l fsrbonate di-

4-tert-butyl phenyl - hen% car bonat'e, -
carbonat & bi (f¢tbyly palu;yWa phsbgtiate aIF-Dt‘ma]t éah(?d’iatf( pligmbie m;tbonaty,l)jl {n-propyl

SR T (1. ne BT SRS RIS AR S RRORE S sppvats

sal i cyl ate) camfoomac en~bﬁiyﬁ) tseligpllate-phdngh abdonae,v di-fn-tuaylt satiollare) y:arbonate

preferred. 20Lt |l e to. use both..one, diaryl bonat e and
various diar ylsoggtrybéﬁacty 'ehﬁ?é{l EPV]? c%lo( Wﬁ?‘géﬁl&aﬁgir% Opjatey, tegigbutyl
with residual sgiytaespisengf bmomowqfeﬁwmarsxhcm@)poemsl&lafer O 1Y Hefl
they were prepared. The residual contents of the m)nohydroxyaryl

conpound¥ can SHEYRF) PETbQEat%nd’/ﬂl (peravbvatipylgte) grhapate wt .

25particularly preferably up to 5 wt. % and very partlcul arIy
preferably up to 2 wt.% Based on the di hydroxyaryl conpound(s), from
1.02 to 1.30 Retticalprly peeferres §inryt aohpmvate e diphenidfdartmihty, 4-farbtylphenyb

1.25 mol, par Eahéﬂ'f’ll @z{rtgna%, 9 —@f-f%ﬂl-%t)tlﬁf%%ﬁ cQ ﬁg)natté? biphenyl-4-yl-phenyl carbonate
di-(biphenyl-4-yl) carbonate, 4-(1-methyl-1-phenylethyl)-phenyl-phenyl carbonate,

*

15 di-[4-(1-methyl-1-phenylethyl)-phenyl] carbonate and di-(methyl salicylate)

carbonate.

Diphenyl carbonate 1s very particularly preferred.

20 1t is possible to use both one diaryl carbonate and various diaryl carbonates.

The diaryl carbonates can also be used with residual contents of the monohydroxy-

aryl compounds from which they were prepared. The residual contents of the

monohydroxyaryl compounds can be up to 20 wt.%, preferably up to 10 wt.%,
25 particularly preferably up to 5 wt.% and very particularly preferably up to 2 wt.%.

Based on the dihydroxyaryl compound(s), from 1.02 to 1.30 mol of the diaryl
carbonate(s), preferably from 1.04 to 1.25 mol, particularly preferably from 1.045 to
1.22 mol, very particularly preferably from 1.05 to 1.20 mol, are generally used per
30 mole of dihydroxyaryl compound. It is also possible to use mixtures of the above-

mentioned diaryl carbonates, the molar amounts per mole of dihydroxyaryl



1.22 nmol, very particularly preferably from1.05 to 1.20 nol, are
general ly used per 30nol e of dihydroxyaryl conpound. It is also

possi ble to usgyPeshsysgs of the above- nentioned diaryl %Q&Hﬂ@ﬁkﬁ&%sz
t he nol ar anouﬁ?s per nol e of dihydroxyaryl WO

2008/ 138517PCT/ EP2008/ 003632 - n - conpound i ndi cated herei nbefore
then relating to the total amount of the;yixture of diaryl
carbonates. In order to control or change the end groups, it is
possible to use in addition one or 5 nore nDnohydroxyaryI conpound(s)

car bonat (<) FOBRRIBTROROATH B ) EHBe e et Re Fikorars

gener al for muldar{lickibbnités.Wherei n 10 RArepresents linear or branched
C -C34-al kyl, Cr7-C34-allcylaryl, C6-C34-aryl or -COO RD, wherein RD

represents hydrogen, l|inear or branched C -C34-al kyl,
C7- C34- al kyl amy brd@f 1 @mtrdfoddtbhee BOEnd 5, 13¢ bﬁﬁﬂ@%@nﬁ Ed'dn%n &f&
anot her are identical or dlfferent and"re rese t hydrogen, |1 near

br anched Cl - Cima¢ Ryanohghroxguyl agorpound(s) whicohasavemgl been employed in fhe
preparation of the diaryl carbonate(s) used. The monohydroxyaryl compounds can

be those of the general formula (IIF)

R?
i OH
R c
R
wherein
10
RrRA represents linear or branched C)-Cas-alkyl, Cs-Cag-alkylaryl, Cg-Cag-aryl or
-COO-RP, wherein R® represents hydrogen, linear or branched C,-Cas-alkyl,
C7-C34-a1kylary1 or C5~C34-ary1, and
15 R® R® independently of one another are identical or different and represent

hydrogen, linear or branched C;-Ca4-alkyl, Cs-Cs-alkylaryl or Cg-Cag-aryl.

( Such monohydroxyaryl compounds are, for example, 1-, 2~ or 3-methylphenol, 2,4-
dimethylphenol, 4-ethylphenol, 4-n-propylphenol, 4-isopropylphenol, 4-n-butyl-
20 phenol, 4-isobutylphenol, 4-tert-butylphenol, 4-n-pentylphenol, 4-n-hexylphenol, 4-
isooctylphenol, 4-n-nonylphenol, 3-pentadecylphenol, 4-cyclohexylphenol, 4-~(1-
methyl-1-phenylethyl)-phenol, 4-phenylphenol, 4-phenoxyphenol, 4-(1-naphthyl)-
phenol, 4-(2-naphthyl)phenol, 4-tritylphenol, methyl salicylate, ethyl salicylate, n-
propyl salicylate, n-butyl salicylate, isobuty} salicylate, tert-butyl salicylate, phenyl

25 salicylate and benzyl salicylate,

4-tert-Butylphenol, 4-isooctylphenol and 3-pentadecylphenol are preferred.



Such nonohydroxyaryl conpounds are, for exanple, 1-, 2- or

3- et hyl phenol , 2, 4- di net hyl phenol, 4-ethyl phenol, 4-n-propyl phenol,
4-i sopropyl ph utyl - 20phenol, 4- |sobutylpheno

4-tert- butylpﬁgﬁhp&&z Eppentylphenol 4-n- hexyl phenol , 4-PCT!EP2008/0[)3632
i sooctyl phenol, 4-n-nonyl phenol, 3- pentadecylphenol
4-cyc|ohexy|pheno|, met hyl -1 -phenylethyhi;phenol, 4-pheny|pheno|,

4- phenoxyphenol , 4-0 -naphthyl)- phenol, 4-(2-naphthyl)phenol,
4-trityl phenol, methyl salicylate, ethyl salicylate, npropyl

salicylate, n- te salicyl at e,

sal i czl at e, I#;ny Onfggérf&%aﬁ c[ogngﬁ%ﬂ%e% %E & ?dé?ﬁeﬁ ﬂéatetlﬁ%gm g point is
monohydr oxyar yboveofiposihitié Stomdhgirb:o/abg c%ﬁlpﬁﬁlﬁﬁﬁﬂplbj?@t 1ntﬂie ipfepBtibh B the
poi nt is abov ,aH]at of the nono _ﬁ_@ K%PH’ ound enpl oyed in_the
pr eparati on 01(‘31 &ahonptg that is s -OmPQUN PR Fety
conpound can gsma@d%eaamﬁ@ythe%ﬁ&ohnntlb '%?ef@ﬂdﬁ?;%d%&‘%t FRAGE i o bf tHeS

preferab% added at the begi nning of the 5reacfion he anount of

free non ydrmayta@lw"f%ﬁ@emwowﬁe eoroh PRy apylt epnxpuRS |95 ber Epmr BB ip
from0.4 to 1§ 1% G %}éﬁéﬁff BB ogfdg)rggﬁ/%x&%h t}?eocpﬁy&}&gfafﬁl tt:oﬂlgound.

additional ly p055| to ch ange groups o
pol ycarbonates al so by addition of at |east one addltlonal di aryl

car bonat e whose ' nonao ro oun a higher bpiling
ot nt ¢ han  nivsarappady RS RTE BHARE Hoe A BRUR e R Sp g BTy Pre
(t:)ar bggazI e mai alsy H{ﬁeaiddlﬂﬂ&f eft @g Ieﬁsltleoreﬂcudﬂiu@ﬂzﬁl ddh-ar Ehrbﬁ@d”té)o'?ﬂéseblﬁﬁd@
e added, at any poi in time during the reaction refera

atidod at1G he BOBPRIATHDY SHPOREIES o heheo DaNBEoTg Tendhth & e bise
car bonat e hthﬁﬂoﬁﬂﬁoiyaﬁthonQ@hﬁd 3] tlﬁaaﬁ:ﬂmafﬂ&meqwﬁ&yﬁseﬁom%%g ma

the total 15ampunt” of ‘diaryl carbonate used can from1

preferably fradditionad d@wlmrmammpm @d@d|aamsypq3nfemémmqhgnngrtb¢nexctw@a mo
mol % The basi scpfé?%rah?{ Slifed< 3P W B«%nj. bk & G T iy }%e diary]
exanpl e, al ka |ne ear t IT hydt oxi es an "oxi des andl ore SHiim

salts, such asgrbémate ha\ang)ﬂea, higierioiling tese A0nplndsptyeni compalridsin thamtde
used as gatal ysts in the melt transesterificatiq gessf

pr epar atlfsgn of 33Tty a&rl%rgh‘é%d%%n.agwsgﬁé’f"éﬁ&é}o%?dP \?’@H‘P‘?l °’tpﬁ‘°efe‘iﬁglré{ %‘?m 1to
onium salts, pahioﬂ%lah&ﬁ)hxyicwlhﬂffﬁfe@d?hmylﬁ.bﬂﬁlpﬁ@qlmlrhdl% salts, in the

synt hesi s. Such phosphonium salts are, for exanple, those of the
general formula (1V)

The basic catalysts known in the literature, such as, for example, alkali and alkaline
earth hydroxides and oxides and/or onium salts, such as, for example, ammonium or
20 phosphonium salts, can be used as catalysts in the melt transesterification process
{ for the preparation of polycarbonates. Preference is given to the use of onium salts,
particularly preferably phosphonium salts, in the synthesis. Such phosphonium salts
are, for example, those of the general formula (IV)

10 *

'
R-P

7 -

—R X
e
(Iv)

25 wherein



- +1lo X (1V) - 13 - R7-1 represent identical or different
optionally substituted Cl-Cmal kyl, Cs-Craryl, C7-Cmarylal kyl or
C5- C6- cycl oal ' s, preferably nethyl or C6-Cl4-ar. :
particularly E%[éé?@rggioafc’? nmet hyl or phenyl, and 5X—represer¥%ggm§ﬁ°9§/ﬂ?38?‘?
selected fromthe group hydroxide, sulfate, hydrogen sulfate,
hydrogen carbonate, carbonate, halide, p£3ej erably chloride, and
al kyl ate or arylate of the fornmula -0121T, wherein Rl1l represents an
optionally substituted C6-Cl4-aryl, C7-Cmarylal kyl or
C5- C6- cycl oal kylo radi cal ,. .Cl - C20- ) kyl referably phenyl, 1
Particul arly pref eF?pé%?e’%ta’fiﬁlFtk?é gr aﬁf'g}/eflEPg%WﬁﬁfP]b%&B%E%j%ﬁ?lgﬂb GriCas,
tetraphenyl phOSDhoaﬂmmﬂwﬁymg@l %ﬁ%}@{-é}%ﬂﬁﬁ@ﬂr@cﬁl@aﬁﬂhﬂ@fe%ﬂy methyl or
phenol at e, tetraphenyl phosphoni um phenol ate béi ng very particul arly
preferred. 15The c&edhyaws pafisulsrly pefasily mgdwhor meavtotnst s of from 104
to 10-3 nol, particularly preferably in anounts of fromIO0-7 to le
nol , based on one nole of dihydroxyaryl conpound. Co-catal ysts
can opti dnal | K al stepbesenfs ed dnfonosaliestedt forrtbe easp hyveoxidd, esulitet elrogen
20pol ycondensat i on ese can be., for ex l.e, . al kal i ne-react,in
salts of alkali ne %{%“2‘3’ aWdﬁ%ﬁeEaﬁr%oéla%arc?ﬁ’gHate’ hiidS prilrab §EHOAR, ana
alkylate or arylate of the formula —OR'!, wherein R'' represents an

optionally substituted Cg-Ci4-aryl, C7-Cis-arylalkyl or Cs-Cg-cycloalkyl
radical, C,-Cyg-alkyl, preferably phenyl.

Particularly preferred catalysts are tetraphenylphosphonium chloride, tetraphenyl-
phosphonium hydroxide and tefraphenylphosphonium phenolate, tetraphenyl-

phosphonium phenolate being very particularly preferred.

15 The catalysts are preferably used in amounts of from 10 to 107 mol, particularly
preferably in amounts of from 1077 to 10™ mol, based on one mole of dihydroxyaryl

compound.

Co-catalysts can optionally also be used in order to increase the rate of the

20 polycondensation.

These can be, for example, alkaline-reacting salts of alkali metals and alkaline earth
metals, such as hydroxides, optionaily substituted C;-C)q-alkoxides and Cg-Ci4-aryl
oxides of lithium, sodium and potassium, preferably hydroxides, optionally
25 substituted Cy-Cyp-alkoxides or C¢-Cis-aryl oxides of sodium. Preference is given to
sodium hydroxide, sodium phenolate or the disodium salt of 2,2-bis-(4-hydroxy-

phenyl)-propane.

If alkali or alkaline earth metal ions are supplied in the form of their salts, the
30 amount of alkali or alkaline earth ions, determined, for example, by atom absorption

spectroscopy, is from 1 to 500 ppb, preferably from 5 to 300 ppb and most



nmetal s, such as hydroxides, optionally substituted Cl-Cl0-al koxi des
and C6-Cl4-aryl oxides of lithium sodium and potassium preferably

hydr oxi des, ORLH Bl E9617 25 substituted C -C, 0-al koxi des
C6- Cl4- aryl oxi des o% sodium Preference is given to sodin{JCr;l‘{Em08!003632

hydr oxi de, sodi um phenol ate or the disodiumsalt of

2, 2- bi s- (4- hydr oxyphenyl ) - pr opane. I'f,;al kali or alkaline earth
netal ions are supplied in the formof their salts, the 30anount of
al kali or alkaline earth ions, determ ned, for exanple, by atom

absorption spectsosco ' m,1.to ,500 b ref er.ab fram5 to

300 phb and meteegs Beh ol T P Soe st S ol Aot gec
from5 to 200 fopis ofiiesdcRnaqotdisomn ibnialentivn, evel el AR dikall shiparfRed ed
forms of the process according to the invention, however, no alkali -

salts are used. Wthin the scope of the present invention, ppb

and ppm are t oy{iginuné ‘é‘&ﬁk%@%ré&ﬁq{%éﬁﬁoﬂaﬁpﬁ)lsaﬁﬁﬁﬁ Mo, b B RR00d as

i ndi cated otherw se. The al kal i ne-reacting salts of alkali nmetals and
al kal i ne ®ar t Mesginglperis by whighhimless indicaed otheywisee preparation of the
ol i gocarbonates, that is to say at the beginning of the synthesis, or
in a later process step, in order to suppress undesirable secondary
10reacti ons. Tie atkaliod-reactingreltobf ditliahytsk aodalkaliweatike natidechntbe thired in
process in Se\égltir?gl the preparation of the oligocarbonates, that is to say at the beginning of the
synthesis, or in a later process step, in order to suppress undesirable secondary
{ 10 reactions. The total amount of catalyst can also be added to the process in several

steps.

It is further possible to add before the polycondensation, in addition to the catalysts
and catalyst amounts already mentioned hereinbefore, supplementary amounts of
15 onium catalysts. In the case where the above-mentioned catalyst is already an onium
catalyst, the onium catalyst added in supplementary amounts before the
polycondensation can be the same onium catalyst mentioned above or a different

onium catalyst,

20 The addition of the catalysts is preferably carried out in solution in order to avoid

{ harmful overconcentrations during metering. The solvents are preferably compounds
that are inherent in the system and the process, such as, for example, the

dihydroxyaryl compounds, diaryl carbonates or optionally monohydroxyaryl

compounds that are employed. Monohydroxyaryl compounds are particularly

25 suitable, because it is known to the person skilled in the art that the dihydroxyaryl
compounds and diaryl carbonates readily begin to change and decompose even at

slightly elevated temperatures, in particular under the action of a catalyst. The

polycarbonate qualities can suffer as a result. In a particularly preferred form of the

process according to the invention, the solvent for the catalyst is phenol. Phenol is

30 particularly suitable in this form of the process according to the invention because



steps. It is further possible to add before the pol ycondensation, in
addition to the catal ysts and catal yst anounts al ready nenti oned

her ei nbef or e, V%JBMBE%H ary amounts of 15 onium catal ystg....0 ots,{aﬁsﬁ 2
2 i %5 ys%,

case where the ove-nmentioned catalyst is already an oniumca

t he oni um cat al yst added i n suppl enentary anounts before the

pol ycondensation can be the same onium catal yst nentioned above or a
different oniumcatalyst. 20The addition of the catalysts is
preferably carried out in solution in order to avoid harnful

overconcentrat, ons.during neteri .. The salvents ar ef erab )
conpounds th a%hea?aiawsﬁ ﬁﬁgaglgﬁnyfpﬁ%pﬂ\gmg@gﬂ%ﬁ g‘aﬁ W@rﬁéﬁg{é’s??& EUB% fga is
for exanple, tdgateli nVEpespyakivh CRBBMHESRixE aidthls Gahipagaies or
optional |y nonohydroxyaryl conpounds that are enpl oyed.

Monohydr oxyaryl conpounds are particularly 25 suitable, because it

is known to thge %[)l%%oﬁi‘iéé bstdhinkd b&gﬁils deebhat (fié?@ﬁﬁiilsﬁ%dgt%%gﬁeﬂyo%the

conpounds_and di aryl carbonates readi begin to ange a ose
even at ¢l i ghtfaoy that,dpaddidion énfherchrinresds cippep iy thiecpiienols of darmula (@), they

action of a c I : I n 1] capn suffer.as a
result. In a g%?tc%{%% IaaPrEPf/c “g“?é’%("g’?’?tg" ?atguﬁlr%gbg’? h £ héen%gl? ggcgggoug%gf&}; %Fstﬂﬁhﬁ}
t he i nventi onglehfeat snlbeelaicribed, forexampleaby gie folkwitefoodulafignol i s
30particularly suitable in this formof the process according to the
i nvention becausenﬁg 2008/ 1385171 TT/ EP2008/ 003632 - 15 - the

catal yst tetraphe hosphoni um phenol ate that is preferably used in
this formis isoPatedTm4TsOpt eparatigy in the form of nixed
ctystals with phenol. The pol ycarbonates obtained by this process are
di stingui shed structurally by the 5 fact that, in addition to the

ot culy pr oncti ke e BOGRE 3y el i (Y. 1y 5° Y @

structural elenent can be described, for exanple, by the follow ng

formula (V) OT%e _cgﬁl{e}{% of phenolic OH end groups is preferably more than 150 ppm,
particularly preferably more than 200 ppm, very particularly preferably more than
250 ppm (based on the weight of the polycarbonate), determined by infrared

15 spectroscopy.

The polycarbonates can be branched in a targeted manner by adding suitable
branching agents to the reaction mixture. Suitable branching agents for the
polycarbonate preparation are known to the person skilled in the art. They are
20 compounds having three or more functional groups, preferably those having three or

more hydroxyl groups.

Suitable compounds having three or more phenolic hydroxyl groups are, for
example, phloroglucinol, 4,6-dimethyl-2,4,6-tri-(4-hydroxyphenyl)-hept-2-ene, 4,6-

25 dimethyl-2,4,6-tri-(4-hydroxyphenyl)-heptane, 1,3,5-tri-(4-hydroxyphenyl)-benzene,
1,1,1-tri-(4-hydroxyphenyl)-ethane, tii-(4-hydroxyphenyl)-phenylmethane, 2,2-bis-
[4,4-bis-(4-hydroxyphenyl)-cyclohexyl]-propane, 2,4-bis-(4-hydroxyphenyl-
isopropyl)-phenol and tetra-(4-hydroxyphenyl)-methane.



10wherein Z has the nmeaning given for the general forrmula (1). The
content of phenolic OH end groups is preferably nore th?n 150 ppm
particul arly nmore than 200 ppm very particu

preferably noﬁ’g@%@gﬁﬁ%-lo ppm (based on the wei ght of the%‘t‘lr)hpzoosmosssz
pol ycarbonate), determ ned by infrared 15spectroscopy. The

pol ycarbonates can be branched in a targgied manner by addi ng

sui tabl e branching agents to the reaction m xture. Suitable branching
agents for the polycarbonate preparation are known to the person

skilled in th rt..They are 20conpounds havi hree or nor

Funct fonal gr GG s iiRF torBlay RRTR AT on 0, Pehoel rsPbs b gyt

groups. Suit abl@diﬁjﬂdfmleylﬁ:dﬁoﬁflw&njﬂmbhé @:lgd,wyalmrcemamea ahd 3,3 ydBoxsthyl-4-
roups are, for_exa e. .phl gr.ogl uci nal ,

2, 6 di ot hy 1+ SYSFOBIREERY) 29t GRVBHERGLF- hept - 2- ene, 4, 6- 25

di met hyl1l-2,4,6-tri-(4-hydroxyphenyl) - hept ane,

1,3,5-tri-(4-hydroxyphenyl)-benzene, )

1,1, 1-trid (4- Kyde i ng egpiheare 3,3-bis-(3-methyl-4-hydroxyphenyl)-2-ox0-2,3-

tr

i - (4- hydr ox vi PRt ha )
2,2-bis[4,4-b¥§€§%fﬁ%gggggﬁ%gﬁi???§¥%f%%%§§%?@%Pbpane,
2, 4-bi s- (4- hydr oxyphenyl i sopropyl) - phenol and
tetra- (4-hydr heny.l) - net hane. -.16 - .Ot her sui.tabl e cqonmpounds
avi g thr ve. QP PEHPE EEItD A S Secd B, AMRP e R, Hom 002 to
2, 4- di hydr oxy banaels; basidbn the diffkoLyagdicempeytanur i ¢ chloride and
3!, 3- bi s-1(03- nmet hy1l-4- hydroxyphenyl) - 2- oxo- 2, 3- di hydr oi ndol e.

The dihydroxyaryl compounds, diaryl carbonates and monohydroxyaryl compounds
that are used, as well as all the other raw materials, chemicals and auxiliary
substances added to the synthesis, can be contaminated with impurities from their
own synthesis, handling and storage and can be used without further purification. It
15 1s, however, desirable, but not absolutely necessary, to work with raw materials,

chemicals and auxiliary substances that are as clean as possible.

The addition of at least one inhibitor is carried out before the last reaction stage.

Within the scope of the invention, this means that the addition can take place in at

20 least one reaction stage before the last reaction stage or between two reaction stages.

{ This addition preferably takes place in the reaction stage immediately before the last

reaction stage or between the penultimate and the last reaction stages.

Polycarbonates prepared by the melt transesterification process can contain
25 catalytically active, basic impurities after their preparation. These can be on the one
hand slight impurities of the starting substances that have not been separated off,
basic residues of thermally decomposable catalysts that have not been separated off,
or stable basic catalyst salts that have not been separated off. Thermally
decomposable catalysts are to be understood as being, for example, the onium salts
30 described above. Thermally stable catalysts are to be understood as being, for

example, alkaline-reacting salts of the alkali or alkaline earth metals. In order to



5Preferred branching agents are

3, 3- bi s- (3-net hyl - 4- hydr oxypheny1) - 2- oxo- 2, 3- di hydroi ndol e and
1,1,1-tri-(4- yl) - et hane. The branchi ng agents

general ly use?‘?%ﬂgf%ﬁ?s of ; for exanple, from0.02 to g_%g‘&rlr%qn%unssn
based on the di hydroxyaryl conpound. 10 The di hydroxyaryl conpounds,
diaryl carbonates and monohydroxyaryl cofpounds that are used, as
well as all the other raw materials, chemcals and auxiliary
substances added to the synthesis, can be contam nated with

inmpurities from.t.heir own synthesi handl i.ng and_.stor.age and c e
used wi t hout " FTG RS REY RaRe e dput i S ar R0 ot S0l
not absol ut el yheietRatantes hGrindiple daifferdn@poifRliS (ind i the ¢S HIEB pFocadiek.
auxi liary substances that are as cl ean as possible. The addition of

at least one inhibitor is carried out before the |last reaction stage.

Wthin the sceag.ul idhiioldWeaLiH @Bmpbitng, FRANS 1EHAL orté}eﬁﬁéq? o LiHQ br S8Brs
0l bef e | ast

take place in at 2 east one reaction stage before t

react i on 5t agef girongeecidse eV value o6 thesinhipater shihild natdeticeédh and should
preferably ta ' r tian [ |atel vy before e

| ast reacti on5§e %g@%% %%t E\klegrgr? ’ t%ﬁg a%@n% pﬁﬁgl%tbmggsg&gtﬁ%er%g’s F@%ﬁ%‘i Coft
st ages. Pol ycardeotraieestivatectha tledreimyentibieedrimbit ilmpaitie sthe thel degitddatiolecular

process can contain 2 atalytically .active, basic inpurities afte
their prepar at“ielﬁ%%‘ lsrf?églée%cadﬁ %eé'c%rint eﬁBahepa?Far?Hng R FRRCHITHIer 3 ?‘fﬂésé“&g
the starting siWpsitoanseSiebdidbbd, oY exaadle, hE EP- S aPEINAIAIEPIL 43basi 6r DE-A
resi dues. of thermally deconposabl e catal ysts that have not been
sépar at e of f 4488 >4¢-abl e basic catal yst salts that have not been
separated off. Thermally deconposabl e catal ysts are to be understood

as being, for exanple, the onitun salts 30described above. Thernally
st abl e cat al yExemplesof witglle arid sompotadissse bihaghosplmriceacayphasphorous acid,

order (o vo SooRSRbT et eBsBinkiaft B NEnGRhirke TESE, *bere

phosphonic acid, sodium dihydrogen phosphate, boric acid, arylboronic acids,

15 hydrochloric acid (hydrogen chloride), sulfuric acid, benzenesuifonic acid, toluene-
sulfonic acid, dodecylbenzenesulfonic acid and all other phenyl-substituted benzene-
sulfonic acids, nitric acid, acid chlorides, such as chloroformic acid phenyl ester,
acetoxy-BP-A, benzoy! chloride, as well as esters, semi-esters and bridged esters of
the above-mentioned acids, such as, for example, toluenesulfonic acid esters,

20 phosphoric acid esters, phosphorous acid esters, phosphonic acid esters, dimethyl

{ sulfate, boric acid esters, arylboronic acid esters and other components that generate
acids under the influence of water, such as tri-iso-octylphosphine, Ultranox 640 and

BDP (bisphenol diphosphate oligomer).

25 Preference is given to the use of organic sulfur-containing acids, esters of organic
sulfur-containing acids or mixtures thereof as inhibitors. The organic sulfur-
containing acids can be; for example, benzenesulfonic acid, toluenesulfonic acid,
trifluoromethanesulfonic acid, naphthalenesulfonic acid or sulfonated polystyrene.
The esters of organic sulfur—cdntaining acids can be, for example, dimethyl

30 sulfonate, diethyl sulfonate, methyl, ethyl, propyl, butyl, octyl or phenyl esters of p-

toluenesulfonic acid or benzenesulfonic acid. They can also be full or partial esters



- 17 - inhibit these catalytically active, basic inpurities, specific
i nhibitors can be added to the polycarbonates in principle at

di fferent poi R§.4e814gsfE 1 N the respective processes. Sui};&%ﬁo 8/003632
i nhibitors are acid conponents, such as Lewis or Bronstedt acids, or
esters 5 of strong acids. The pKa val ue of the inhibitor should not
exceed 5 and should preferably be |l ess than 3. The acid conmponent, or
esters thereof, is/are added in order to deactivate the
above-nentioned basic inpurities when the desired nol ecul ar weight is

reached and henc in.an i.deal case, bring the r tion to.a halt.
Suoh i bi t 0P ey isCe e gh ox Sttte. eifeieb Biberes Mol Rogsone
435 124 or DEghycdft4ihzakbulfdnica sl estedf gistdrbialogoRei-hes QRN 86 SesRE e
ort ho- phosphoric acid, t1phosphorqus aci d, p}/ropho,sphori c acid,
hypophosphor i §Y881°d FoIOMTACS BARIF i 41dagstes BUseRE She-olrrss it ecidcsier
sodi um di hydr gggBroP 28Rk RenfBithiic A6 bsteR AN UN @1 BfbefiRneshPonic acid
hydrochloric acid (hydrogen chloride), sulfuric acid, benzenesu??onlc
aci d, tolluenessiers ostheng | dycoll oreenperrenesalieric| 4oithi asteacicthylnd gliv¢ol odier
phenyl - substi enesul [ |.d itri [ aci d .

chl ori des, sugﬁﬁggsﬁﬁﬂécr %? %n ﬁ%t%r’]a%lll}g&%h%%@ tél{sotnéfp%glgg?sgx?/m%ﬁcﬁg oster,
benzoyl chl or pe@aergthriwd| tetradeneskednics auid -esist, epentandniin] died-zesiutisic
of the above-nentioned acids, ,such for exanple,, toluenesulfonic
acid esters, ﬁﬂgph8§ghoﬁF%m3@ﬂﬁﬁgst&E@?ﬁﬁﬁg@%W6r6@@ aGStEr: e SteBiAgTythritol

phosphoni ¢ acintbnebdngérfesultirii® ubiyl| esterl| fentatrytR6l ©trapltelueSdsBIfdnic acid ester,
aryl boronic acid esters and ot her_ conponents thatgbger_]erate acid

uhder t h¥ i nf PERéFREENGT! EPetolucaereHonis apid; esteg.quagias e Bhp-falaenesulforic
U tranox 640 gad SR pHIeRNGARL HRNORMIALSIBhi ORGP el or, 2RRALRISBSfe

is given to the use of organic sulfur-containing aci

or gani ¢ sul f uiriheppangsudonis aeiddssters tninethylodopdner dibtnzapesutfbiibi 10dd sster,
The organic s - {.pi i e, for anpl .
benzenesulfon#%Lgéwggghghgeﬁ%gu b%%?%ﬁggﬁdFCdrF?%éor&%%?ﬂgwggﬁ??6ﬂﬂE
aci d, napht hatdaessilfooiti aciciestenr trindthiydslatopanep ali-psdhiewsselfonid eackS tegtes
of organjc sulfur:containing acids can . be, fqor exanple, dinefhyl
S0sul fort e, GBRhy RGeS Ara D GRERGRIOE: agf sBh Seppert @xol Shevgne
or phenyl est eflfondd agid dserupagsnlyl @hicel avhebeasenaandanesdil feowl, tnedfintyl

They can also be full or partial esters - 18 - .
glycol di-p-toluenesulfonic acid ester, neopentyl glycol mono-p-toluenesulfonic acid

ester, and also mixtures thereof. These mixtures can additionally also contain
residues of the starting compounds (acid component and/or alcohol component).

20 Such inhibitors are also described, for example, without implying any limitation, in
EP-A 1 609 818.

The described inhibitors can be added to the polymer melt individually or in any
desired mixtures with one another or several different mixtures.

25
The inhibitors can be used in amounts of less than 100 ppm, based on the
polycarbonate, preferably in amounts of from 0.1 to 50 ppm, based on the
polycarbonate, particularly preferably from 0.5 to 10 ppm and very particularly
preferably in amounts of from 1 to 5 ppm.

30



of polyhydric al cohols, such as, for exanple, glycerol

tribenzenesul fonic acid ester, glycerol dibenzenesulfonic acid ester,
gl ycerol mnow?&ggﬁgy onic acid ester, glycerol PCT/EP2008/00363
tri-p-toluenesultfonic acid ester, glycerol di-p-toluenesuf?bnlc acl
ester, glycerol nono-p-toluenesulfonic acid ester, ethylene glycol

di benzenesul fonic acid 5 ester, ethylene;glycol nmonobenzenesul fonic
acid ester, ethylene glycol di-ptoluenesul fonic acid ester, ethylene
gl ycol nono-p-tol uenesul fonic acid ester, pentaerythritol

tetrabenzenesulfonic acid.ester t aerythri.tol i benzenesyl foni c
acid ester. palEat e AFHENT tmamdie omasAid pighe SREROR. The mBibitor
pent aer yt hri t ohn BP#dee fZ 8 PELTO Hiek i tHedoRb bR solieRt 3RO th@torm of a
tetra-p-toluenesul fonic acid ester, 10 pentaerythritaol

tri-p-tol uene§8?"ﬁ‘?fm”c5°§_}ﬂ°8 g &t B¢ forgeek BpY-1Ahes fype of addition is the use of a
di - p-t ol uenesuakRHatch2 Hafl LR &Y 2 MBIV nhivRbr with the polymer, preferably
mono- p-tol uenesul fonic acid ester, trinmethylol propane

tri benzerfesul Mathipelyeeibgneistvelrich hasiheen hythedepisep by meaisndeempewndifgp which
acid ester, trjhp r e enesul foni ¢ agi d est.er
trinethylolpr8panég¥%ﬁ@%9§ﬁ@%ﬁgggﬂg%%?§1%%%%‘ggFggfOﬁwrsgh&mmgornmuw
tri met hyl ol pr oglemse aghinigp- t ol uenesul fonic acid ester, 15
trimet hyl ol propane nono-p-tol uenesul fonic acid ester, neopentyl

gl ycol di benzenesul fonic acid ester, neopentyl glycol

nonobenzenesulTheritersast ¢te@fé lilfurRofRRIMY Acidd M6 girefﬁziabgr ddakdianasul fromi.c
acid ester, neopenty] glycol nono-p-toluenesul fonic acid ester, and

al so ni xt%r es BerrdEedhe amowals o Re Added @ vadpmplbnanlgong) ef theopatess rpr
resi dues of tH@g§&@&h&ﬂgeggﬁggygq§ﬂ(acid conponent and/ or al cohol
conponent). 20 Such inhibitors  are al so described, for exanple,
without inplying any limtation, in EP-A 1 609 818. The descri bed
inhibitors ca Lndi vi | onL, IR an
dosi red m xt at i RS SRock B, BB el neb B R Y il B
The i nhi bi t or stheanohpones@dini the pneesses 0kutstss, Atamesidi@s pipmnrerhaseld o0

t he pol ygar bonat e referably jn anpunts.of . fromO0.1 to 50 ppm. based
on the ycalBefiaE: ,‘lu?}g?”t egé}déqg ?}1”%?@@#%81" PRI ﬂcl?)pri’gu%ﬁfﬁt 58
very particul 8¢ bydigedf erably in anounts of froml to 5 ppm - 19 -
There is no limtation as regards the formof addition of the
inhibitors. The inhibitors can be added to the polyner nelt in the
formof a sol kg [ i i

I The f or m of TAeoier rABGRG, R, LG LpAcp Kep PR R prbchsd i feshth B
mast er bat ch, presarally thosesafrich arexchgmécably mpme andhévaponste whitklyt Reenol or

I , f h ; i.ch h b i sed
by Toan2br cARRENY geiboth ey AR RIAPRE B " ool Sl B DS

such as, for exbodimentsot her stabilisers or nmould rel ease agents.
The esters of organic sulfur-containing acids are preferably added in
liquid form 10Because the anmounts to be added are very snall,

sol utions of BhigabesisehBharsolRals @FAl 6iRafC acsleer@miv%ﬁ@baﬁlih@ﬁ&m 2t B@rmal

conpounds chosen as solvents are Preferably t hose ich are already

used as pressure of from 30 fo 300°C, preferably from 30 to 250°C and particularly
25 preferably from 30 to 200°C, as well as water — which also includes water of

crystallisation,

Suitable solvents can be, for example, water or optionally substituted alkanes,
cycloalkanes or aromatic compounds. The substituents can be aliphatic,
30 cycloaliphatic or aromatic radicals in different combinations, as well as halogens or

hydroxyl groups. Heteroatoms, such as, for example, nitrogen, can also be bridging



ot her conponents in the processes in question. Any residues that
remain do not 15inpair the quality, depending on the profile of

requirenents GiobfigRspAuct that is to be produced. Suitahli&pinesionssz
conpounds whi ch have already been used in the process in question are

preferably those which are chemically inert and evaporate quickly.
Phenol or 20di phenyl carbonate, for exanphe, are suitable as such
conpounds in preferred enbodi nents. Suitable as further solvents are
all organic solvents having a boiling point at normal pressure of

from30 to 30 ref | y. fr.om 0, 250 nd..pariicularl .
25pr ef er abl y rcr)nnq% ésgb et%%g%‘o%l&t‘ atla‘f‘éc)a(g?altl@%%mm(gtagormape\%él% B glabs?gxa’ipr?éﬁﬂa}ﬁé%r
wat er of crystid tadialsi torbe Benticabbe diffetene fisthensoldts Emr alex BeMb@nes and
wat er or optional léfi substituted al kanes, .cycl oal kages or aromatic

compounds. Th&EELY: PRERAIAIEAF BEll 28 R4S icgrborsirsy df Saplspmatsikie dpr the

aromatic radi gHisitdrio $eldiRbEREd it SIFRiroPbARToar &S aiehnbted iHAPEERS oPthe
hydr oxyl groups. Heteroatons, such as, for exanple, nitrogen, can
al so be b$q i dgiahgye-mentioned solvents can also be used as solvents.

Examples of such solvents, in addition to water, are n-pentane, n-hexane, n-heptane
and isomers thereof, chlorobenzene, methanol, ethanol, propanol, butanol and
isomers thereof, phenol, o-, m- and p-cresol, acetone, diethyl ether, dimethyl ketone,
10 polyethylene glycols, polypropylene glycols, ethyl acetate, ethylene carbonate,

propylene carbonate and mixtures thereof.

Water, phenol, propylene carbonate, ethylene carbonate, toluene and mixtures
thereof are preferably suitable.

15
Water, phenol, propylene carbonate and mixtures thereof are particularly preferably

suitable,

Static mixers or other dynamic mixers that result in homogeneous mixing, such as,

20 for example, extruders, are suitable for effectively mixing in the inhibitor,

In or after the last reaction stage of the process according to the invention, one or
more aromatic hydroxycarboxylic acid(s) or derivative(s) thereof are added to the
reaction mixfure. The addition is accordingly preferably carried out in the so-called
25 finishing reactor or downstream of the finishing reactor, particularly preferably

downstream of the finishing reactor.

There is no limitation regarding the form of addition of the aromatic
hydroxycarboxylic acid(s) or derivative(s) thereof They can be added to the
30 polymer melt in the form of a solid, for example in the form of a powder, in solution

or in the form of a melt. Another type of addition is the use of a masterbatch, that is



.- 20 - nenbers between aliphatic, cycloaliphatic or aromatic
radicals, it being possible for the radicals to be identical or
different. Fu nts can al so be ketones and ester |.C
aci ds as welI%%E%@§@ﬁ%%pcarbonates It is also p055|ble gF&%Hﬁbagab
i nhibitor to be dissolved in glycerol nonostearate and netered in.

M xtures of the 5above-nentioned solventflcan al so be used as

sol vents. Exanpl es of such solvents, in addition to water, are

n- pent ane, n-hexane, n-heptane and i soners thereof, chlorobenzene,

nmet hanol , et hanol r.opano anol hereof -,
I Bnd b or eodt v BESRE Ohe PPN o dosree) dereol with e
10pol yet hyl en@ogmée ob&ferm} Xrﬁﬂioﬁtylg&?‘&)rﬁiey%lssmaﬁﬁﬂwdch a6Rat ﬁ&ﬁogemsed by
et hyl ene carbonate, propylene carbonate and m xtures thereof.” Wate

phenol , propy F%‘ﬁE"‘@QF&SoﬁEﬁ éolywlvfiy@@n@eé&ﬁ%ﬁ%t@@ Wﬁru@&@‘@msqehmjf@s
thereof are p@%%léb!)%elsgﬂaﬁﬁ%rg orlfli_’ioMﬁtl%fea ?éﬁ TOBNLEN e ar atic
carbonate and m xt ures thereoft are partlcu preferably’ suita
Static miXxer shmromdaéxoxyﬂwaﬂmdc ari fenstivd dhereefs u;bmferablyhonog'ené'mus of a
m Xxi ng, such as 0 ext r.ud e suitable f

ot et vel'y nipreAeh i RESPRbsres Ko B4 o8 tobS ek e b el mumeng ot 2
stage of the prleegssdacatsrdhdipst ﬁaabﬂftﬁl stoee befodd theOpByrBEr WQliLhasadahiC
hydroxycarbox lic ﬁCIQ%B%‘fPBﬂl ulve(s thereof are added to the
reaction m xt BPEeTaly dishgised fisther by ducdse IR BeyIeKIcat SichiAsySialie PIxEE- Hue
in the so-cal fgthe?pddksiblesdimdt ﬂh@@ﬁﬁyﬁi’er Btaidl N BRdriERI i rodeBestly Maghi e

reactor particul arly preferabl Y
'10 form of granules, preferably on an extruder, and mix it there with the aromatic

hydroxycarboxylic acid(s) or derivative(s) thereof, preferably in the form of a

masterbatch with polycarbonate.

Derivatives of aromatic hydroxycarboxylic acids are to be understood as being, for
15 example, esters, amides, halides or anhydrides of the corresponding acids, preferably
esters of the corresponding acids, or carboxylic acids derivatised on the hydroxy
group, such as, for example, alkoxycarboxylic acids or alkyloxycarbonyl- or

aryloxycarbonyl-carboxylic acids,

20 Suitable aromatic hydroxycarboxylic acids or derivatives thereof are, for example,
i those of the general formula (VI), (VII) or (VIID)
(R?), (R¥),

(COOR") R oR®
(OR?), v
(R2), VD COOR! COORY VD
(R?),
0
OJLO/ %

COOR#4 (VI



downstream of the finishing reactor. There is no limtation regarding
the formof addition of the aromatic hydroxycarboxylic acid(s) or
derivative(s) ﬁ@?c{o@ﬁissn-rhey can be added to the 30pol yrmer, P%oob/ﬂoa%ﬂe
formof a solid or exanple in the formof a powder, in'so I'on or
inthe formof a nelt. Another type of addition is the use of a
masterbatch, that is -21 - to say a mxjpre of the hydroxycarboxylic
acid(s) or derivative(s) thereof with the polyner, preferably with
pol ycarbonate. This nasterbatch was honogeni sed by conpoundi ng, the
pol ycar bonat e used can contain further additives, such as, for

exanpl e, other stabilisers or nould rel ease agents. For exanple, the
aromatic 5 hwhesycar boxylic acid or derivative thereof, preferably
in the formof a masterbatch in polycarbonate, can be added to the
pol ycarbonate nelt by neans of a side extruder, after the | ast

reaction stageg! p’étﬁaegeﬂdaﬁl}pst ¥A& bndtRer deSefiat 913@1' aamapn;&uﬁﬁ@ll bdnched
di sper sed further @y urther m xing devices such as static mxers. It

is further possi bl Erfoorrikrl Cettaspralisyheadicgboaipdibgaraty@dic arthwanched Ci-Cio-
process step agai ny 0 ranuyl es; _Aan
extruder, and m x |1¥dr9i¥|§ah§’1 Jﬂ?‘ﬁ& Fﬁ’g& f%%‘ggraﬁi !(’:III %y%?egi?gggrr%%%q @ & alkyl
aci d(s) or deri vat rageasdr 2 lverelf-Cs-pydrbeyratihll yadical,t he form of a

mast erbatch with pol ycarbonate. Derivatives of aromatic

hydr oxycar boxylic acids are to be understood as being, for 15

exanpl e, est eRs, Ramiddgmdentd] oflese aotinhystedcdes 10kat Hebanihee HADGangl,
aci ds, preferabl y sters ﬁfybqagﬁ correspondi ng acids, .or car boxyl ic

aci ds defd vati sed flpnare gl BReBTAPLY & BT g5 brapglied SyLuplley] radical,

al koxycarboxylic acids or alkyl oxycarbonyl - or
aryl oxycar bonyl,- carboxyl i c aci ds. 20Sui tabl e aromatic
hydr oxycar box é\ljsl R odepemndertlygdong anetherseprnesneds & lnear of branehed fht @& g-alkyl-

those of the gener @%ert;rﬁﬁ %Plca—dwhl)yical(b\éh&l) raafcal(, }ﬂelférablgf% By g n@tﬂ/lcarbonyl,

(COOR1) , R3SR3.
ethylcarbonyl, propylcarbonyl, phenylcarbonyl, butylcarbonyl radical and

15 very particularly preferably H or a methylcarbonyl radical,

R* represents H or a linear or branched C,-Cyq-alkyl, C¢-Css-aralkyl radical or a
linear or branched C;-Cig-hydroxyalkyl radical, preferably H or a linear or
branched C;~Cg-alkyl radical or a linear Cy-Cg-hydroxyalkyl radical,

20
i 1 represents 1 or 2, preferably 1,
n represents 0 or an integer from 1 to 3, preferably Q or 1,
25 m represents 1 or 2, preferably 1,
Y represents a divalent radical consisting of from 1 to 8 carbon atoms and/or

heteroatoms, preferably —CR)®R®-, -(CRR®)ye, -O-, -S-, -8(=0)-,
-5(=0)z-, -(C=0)-, -O(C=0)0-, -O-C(R’R®0-, particularly preferably
30 -CR*)(R®)-, wherein R® and R® independently of one another represent a



- 22 5, wherein R, R11 independently of one another represent Hor a
| i near, cyclic or branched 5 C6-C34-aral kyl radical or a linear,

cyclic or brang, Cﬁg@ @ss%ohydroxyal | cyl radical, pref erabl%lj{;la‘?%ﬂsgﬁg}l

| i near or bran al kyl radical or a linear Cl-C8- I OXYy
radi cal , R2, R21 independently of one another represent a
linear or branched Cl-Cmalkyl, 10Co-C34»aralkyl radical, preferably
a linear or branched Cl-C4-al kyl radical,” R3, R3'" independently of
one anot her represent H, a linear or branched Cl - Cm al kyI car bonyI or

C6- C24- aryl car bonyl, r r.ef era C{}) car
et hyl carbonyl , propy 1Ca %%figa]pﬂlg iﬁ?d%ﬁr&ge% %l"’b? Eﬁ%lyrpgﬁp@gb’
and 15very particuhrely, spaef erably H or a nethyl carbonyl radical,

Rarepresents H or a linear or branched Cl-Cl10-al kyl, C6-C34-aral kyI
radical or a linear or branched C -Cl rhydroxyal kyl radical,

referably Hgr a or, C K diga | i
pO C6- hyd?/oxyal kyl Hr g%l@lgtgl lZtlé)'a@l(rgieap Easgn]tqgm 1h(§§)hgﬁﬁprgf gr %f@ll?m&[’

nrepreserts 0 or anatintledeprefaray 2 phenybradiselef erably 0 or 1,
25nrepresents 1 or 2, preferably 1, Yrepresents a dival ent radical
consisting of from1 to 8 carbon atoms and/ or

Particularly preferred aromatic hydroxycarboxylic acids or derivatives thereof are,

for example, 24-dihydroxybenzoic acid, 3,5-dihydroxybenzoic acid, 3,5-
diisopropylsalicylic  acid, 5,5-methylenedisalicylic  acid, salicylic acid,
| 10 acetylsalicylic acid, salicylic acid methyl ester, salicylic acid 2-ethylhexyl ester and

salicylic acid n-butyl ester.

The aromatic hydroxycarboxylic acids or derivatives thereof are used in or after the
last reaction stage of the process according to the invention in amounts of, for

15 example, from 5 to 500 ppm, preferably from 10 to 300 ppm, particularly preferably
from 20 to 200 ppm, based on the polycarbonate.

By means of this combination of the addition of at least one inhibitor in a reaction

stage before the last reaction stage and the addition of at least one aromatic hydroxy-

20 carboxylic acid or derivative thereof in the last reaction stage, it is possible by
{ means of the melt transesterification process to obtain polycarbonates which, on
further processing, for example by means of injection moulding, vield mouldings

having a low electrostatic charge on the surface. Such a combination of inhibitors

and additional aromatic hydroxycarboxylic acids or derivatives thereof in this

25 specific time sequence within the process has not hitherto been described in the
literature. The effect of the low electrostatic charge on the surface of the resulting
moulded bodies or extrudates is all the more surprising because, for example, the
addition of inhibitors of the above-mentioned type before the finishing reactor is

already known (see e.g. EP-A 1 612 231 and DE-A 103 57 161) but does not have

30 any positive effect on the electrostatic properties of the resulting moulded bodies or

extrudates.



het er oat qns, preferably -C(R5)(R6)-, -(CR5R6),,-, -0-, -S-,
-S(=0)2-, -(C0)-, -0(C=0)0-, -0-C(R5R6)0-, particularly preferably

30-C(R5) (R6) -, | 5 and R6 i ndependently of one an

represent a %82@8§§%§§517PCT/ EP2008/ 003632 - 23 - Cl - c%%}gﬁlrl’%‘iz"l"m““”
radi cal, preferably a G -05al kyl radical, particularly preferably

met hyl, and Xrepresents a CI-Cio-aIkyI,_ggzcno-alkylphenyl or a
phenyl radical, 5Sparticularly preferably a phenyl radical.
Particularly preferred aromatic hydroxycarboxylic acids or
derivatives thereof are, for exanple, 2,4-dihydroxybenzoic acid,

3, 5-di hydr oxybenzoi c acid, 3,5-

di i sopropyl salTherdceacicdodinz toRE v EMREI B lbk Ciics 361 slirsAliiscofliheaElyhr
10acetyl salicylic¢c acid, salicylic acid nmethyl ester, salicylic acid .
2- et hyl hexyl &8REMO¥HY salicylic acid n-butyl ester. The aromatic
hydr oxycar boxylic acids or derivatives thereof are used in or after
the | ast reaction stage of the process according to the invention in
anounts df, f @&ince the dihydroxyaryl compounds and diaryl carbonates, optionally with further

compounds, such as, for example, a higher-boiling monohydroxyaryl compound, are

present in the form of a melt, the reaction is started in the presence of at least one

suitable catalyst. The conversion, or the molecular weight, is increased, with rising

temperatures and falling pressures, in suitable apparatuses and devices, by

- 10 conveying away the monohydroxyaryl compound that is separated off, until the
desired final state, that is to say the desired conversion or molecular weight, is

reached. The nature and concentration of the end groups are formed by the choice of

the ratio of dihydroxyaryl compound to diaryl carbonate, the rate of loss of the

diaryl carbonate via the vapours and optionally added further compounds, such as,

15 for example, a higher-boiling monohydroxyaryl compound, which is given by the

choice of procedure or installation for the preparation of the polycarbonate.

Within the scope of the invention, C(-C4-alkyl represents, for example, methyl,

ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, C;-Cs-alkyl additionally

20 represents, for example, n-pentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl,
! neopentyl, 1-ethylpropyl, cyclohexyl, cyclopentyl, n-hexyl, 1,1-dimethylpropyl, 1,2-
dimethylpropyl, 1-methylpentyl, 2-methylpentyl, 3-methylpentyl, 4-methylpentyl,
1,1-dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,2-dimethylbutyl, 2,3-
dimethylbutyl, 3,3-dimethylbutyl, 1-ethylbutyl, 2-ethylbutyl, 1,1,2-trimethylpropyl,

25 1,2,2-trimethylpropyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-methylpropyl or 1-ethyl-2-
methylpropyl, C;-Cje-alkyl additionally represents, for example, n-heptyl and n-

octyl, pinakyl, adamantyl, the isomers of menthyl, n-nonyl, n-decyl, C;-Csq-alkyl
additionally represents, for example, n-dodecyl, n-tridecyl, n-tetradecyl, n-hexadecyl

or n-octadecyl. The same is true for the corresponding alkyl radical, for example, in

30 aralkyl or alkylaryl, alkylphenyl or alkylcarbonyl radicals. Alkylene radicals in the



15exanpl e, from5 to 500 ppm preferably from 10 to 300 ppm
particularly preferably from20 to 200 ppm based on the

pol ycar bonat e. of this conbination of the additig at

| east one |hh|b§¥é§ﬁln % reaction stage before the | ast Hg%@ﬁ&gﬁmm&n
stage and the addition of at |east one aromatic hydroxy- 20
carboxylic acid or derivative thereof in,the |last reaction stage, it
is possible by neans of the nelt transeé? rification process to
obtain polycarbonates mhich on further processing, for exanple by

nmeans of injection n uId|n s. havin

el ectrost at i ¢ “CHSPGR 18% W‘Fg %%lfﬁé’éér alkyl op 2 Y@Sﬂﬁ?‘ﬁ%ﬂ? Eﬁ?f‘ﬁ?ma RRickIRIes
and addi ti Ona!ths'iillé‘%l&iel 18dioME EQXA SIANDX06 IthCabBE Qﬁyﬁadls'ﬁé I vatives
thereof in this specific time sequence within the process has not
hitherto been described in the literature. The effect of the | ow

el ectrostatic

or "ot rudat es 4 ST P fhe: HELOHERS Bl Haftal £ it 510 L1 Uit a8l oo
addi ti on of i nhing. Toe sarné ist thee eftbe erometit iportd d:fyipearjdelkplrmdtchle also called
finishing react i.S;.alread n S P-A 1 612 231 and DE-A
103 o7 181) bt eRid S RT3 4y Bttt met smERs ghups Yach &, o
el ectrostati c epamgplerdrileabaiyl tdcatsesul ti ng noul ded bodies or
extrudates. - 24 - The process according to the invention can be
carried out either discontinuously or continuously. 50nce the

di hydr oxyaryl - r ogatgs, i

further corrpoﬁglgpﬁglrﬁscgw“ fg? aﬁ%(ﬁrr%:bg S lﬁl gnﬁgdrq?lbgl:a@:ﬂyl %Eﬁmhmnyl
nbnohydrBkyar prtheasapbanbvoramd present in the formof a nelt, the
reaction is started in the presence of at |east one SU|tabIe

catal yst. The conversion, or the nolecular weight, is increased, with
ri sing tenper dupladieylamd aralkil, nepchr eslependentlyl nicaotiet abitei ghpphdinddy seglic,

e separ at o Dt ERRCRERR ARt nF sREES B el aShThR Afharian

desired convemns nmiio@jbsﬂimie& Cpdlgubsehigd br whelly @ashedd byasg Bﬂ'ﬁlidé[seacé‘cﬁ@m
concentrgtion of t g{‘}g roups are fornmed by the choice of the ratl o]
MSETHE!

of di hydroxyafyhee ¥ diaryl carbonate, the rate of |oss of
the diaryl carbonate via the vapours and optionally added further
conmpounds, such as, 15for exanp a higher-boiling nmonohydroxyaryl
conpound, whi dReiaBo Uetn arsyto h@ I@n@reé@i gy voyoefeehampley rwithest ihplsing cany
for the prepaiati,Qn, of the polycarbonate.

20 There is in principle no limitation or restriction in respect of the manmer in which,
i the installation in which and the procedure according to which the process is carried

out. The process can preferably be carried out in the manner described hereinbelow.

Furthermore, there is no particular limitation or restriction as regards the
25 temperatures and pressures for the process according to the invention. Any condition
is possible, provided that the chosen temperatures, pressures and catalysts permit
melt transesterification with appropriately rapid removal of the monchydroxyaryl

compound that is separated off.

30 The temperatures throughout the entire process are generally from 180 to 330°C,

and the pressures are from 15 bar, absolute to 0.01 mbar, absolute.



Wthin the scope of the invention, G -C4-alkyl represents, for
exampl e, nmethyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl,
tert-butyl, additionally 20 represents, for

n- pentyl , C‘v}r(lf?qogﬁ%%* 2-met hyl butyl , 3-net hyl butyI ne%g%?duﬁmosﬁz
1-ethy|propy| cyclohexyl cycl opentyl, n-hexyl, 1, dlnethylpropyl
1, 2- dinethylpropyl, 1- nethylpentyl 2- hylpentyl 3-nethy|penty|,
4- met hyl pentyl, 1, 1-di nethyl butyl, 1 2- dlnethylbutyl

1, 3-di met hyl but yl , 2,2-dinethy|buty| 2, 3- dlnethylbutyl,

3, 3-di net hyl but yl 1-ethy|buty|,'2-ethy|buty|, 1,1, 2-trinmethyl propyl,
251, 2, 2-trimet hyl propyl, 1-ethyl-I-nmethyl propyl,

1-et hyl 2- met Rytaatiayls ﬁéce&ur@tlb)éﬂefe%ablﬁ@ﬁ&!ﬂl ﬂfe@eﬁl\éé th1Q:erIﬁ!uéJacﬁ'hﬂftH§eous for

additionally represents, for exanple, n- heptyl and noctyl, pinakyl,
adamantyl, th&wimsedhst uadity-nent hyl, n-nonyl, n-decyl, additionally
represents, for exanple, n- dodecyl n-tridecyl, n-tetradecyl,

n- hexadecyl or n-octadecyl. The sane is true for the correspondi ng

al kyl radi cal Suglon Cenfém’pue prdcwswawrdingytb the imlbk@dnaﬁsmrefelablyyttqnh@ngdt asr

| kyl b | di
S00%) 1560, TbCBBss S orb et e A0kEE Bullubdi®ae Ribiectsd 19 egimizey

aral kyl or al kyddensakion ardthoca:le&)r rraqre elbayit carboatte@) and bptiorfall e fiattey keb@nts

radi cal s correspon to th above al kyl dicals. Aryl resents a
car bocyclic 2Pefe P RS h%v?lﬁlgaﬁa Shis relimigary iopdensesion the eI S

atoms. The sa%zqhs of thy @in@lfprbdufat ARNB) G RO iRl 1], MhafdeedriHs off the
radi cal, also called aral kyl radical, as well as of aryl constituents

of more Wonp! Benghxsiipeyard (empend(l formednt & phrslity acrfwauleafd regalion-
Exanpl es of C@Va%gda'tcﬁ'réﬂgegr\? tlp}fb?xﬂ%%atu@s thaPmcréEE &}e% af g %ﬁkes that fall

phenant hr enyl anthraceny or uor eny Aryl a
i ndependent | ystepeiset e a strai ght -chai ned, cyclic, branched or
unbranched al kyl radical according to the above definition, which can

The devices, apparatuses and reactors suitable for the individual reaction-evaporator
15 stages are, according to the procedure, heat exchangers, pressure-relieving
apparatuses, separators, columns, evaporators, stirred vessels and reactors or other
commercial apparatuses which provide the necessary residence time at chosen
temperatures and pressures. The chosen devices must permit the necessary
introduction of heat and must be so constructed that they conform to the

20 continuously increasing melt viscosities.

All the devices are connected to one another via pumps, pipes and valves. The pipes
between all the devices must, of course, be as short as possible and the number of
bends in the pipes must be kept as small as possible in order to avoid unnecessarily
25 lengthened residence times. The external, that is to say technical, marginal
conditions and concerns for assemblies of chemical installations are to be taken into

account.

For carrying out the process according to a preferred continuous procedure, either
30 the reactants can be melted together or the solid dihydroxyaryl compound(s) can be

dissolved in the diaryl carbonate melt or the solid diaryl carbonate(s) can be



be nonosubstituted, polysubstituted or wholly substituted by aryl
radi cal s according 15to the above definition. The above lists are to

be interpreted,dY,obi¥sespf exanmple, w thout inplying any I iP@r}ﬁEt{oQ}ﬂ 3632
20There is in principlfe no limtation or restriction in respec o(’}

the manner in which, the installation in which and the procedure
according to which the process is carrieg;bout. The process can
preferably be carried out in the manner described herei nbel ow.
Furthernore, there is no particular limtation or restriction as

regards the 5 tenperatures.and..pressures for e ocess accor.din

Lo the i nvent FBROIVaRp Bottaliof BRAEEE3TEH e prdt aRbe e TRESih ad,
t enper at ur es, LRIURES tiRtedNA Mét WK SreRLLN WirdRlyt fbmatRRSHEpdrhtichatTHen
with appropriately rapid renmoval of the nonohydroxyaryl _conmpound that

i s separated &fstdence prges ofihe grRuricaRAlls ob fscav draderials, priartiguins oy themesdieat,
because this qangikeadudNBIBEMR bR asish&t BE g@éﬁﬁe. 8 kdifthre %@Hﬁﬂ, & g‘le

conti nuous process according to the invention is preferably carrie

out as fdl | owsthep handycanbe defdliferyal longgrapeyiod o wpoespdadingly lewd) teupedutas
prelimnary c [.QN A one: or I . carbaon s).and .
optionally furt ggtsfoté%egt%%l}sanﬁ'sgﬁﬁl%ﬁ’ n@éﬁ%‘? Iﬁ#‘eéiug tpgoﬂ@s‘?a}l,tﬁér{%warpgg?al
thi s prelim naryucesdempatet euithtthe ofithle dadivideal wew ghateriafs. t he fi nal
product is built up to the desired | evel, wthout separating off the
10 nonohydroxyaryl conpound(s) fornmed, in a plurality of subsequent

reacti on- evapQuaksfiers thia0fsalystk}, prifeabI9rAésureg ih Raduithtle ERER, SicBPMI &R
and pressures that fall stepw se, The devices, apparatuses and

r eact or st&ui t §AEPIe-heRtlelsiarrddediang the wak is hsated jahs reackon tempergtuagyes
are, according to the procedure, heat exchangers, pressure-relieving
appar atuses, separators, colums, evaporators, stirred vessels and
reactors or oftherefgomintomns aif thip prcessasesrdingi tohthe rinventien, th partigdcsisgmar i

oot cence 1| T BT SPRISL YO AR P SRR, oI AR e,
constructed t hattot med/the dinfshing rtawtdryand 20 daastt dne ihibitor i¢ metersd hto ghaeirtial

viscosl the S stream. Immediately thereafter, the mixture is pumped back into the main stream via

a static mixer for intensive mixing. Downstream of the entry point in the direction of

flow there is a further static mixer which ensures homogeneous distribution in the

main melt stream, which is then passed into the final reactor. In the final reactor,

which is used for residual monomer reduction, the residual monomers are reduced at

20 temperatures of from 260 to 310°C, preferably at from 265 to 300°C and particularly

' preferably at from 270 to 290°C, and at pressures of from 0.01 to 3 mbar, preferably

from 0.2 to 2.5 mbar and particularly preferably from 0.4 to 2 mbar. The filling

levels in the final reactor are as low as technically possible in terms of the process.

The residence time in the final reactor — which is also called the finishing reactor —

25 is of the order of from several minutes to hours, preference being given fo from 5 to

180 minutes, particulatly preferably from 10 to 150 minutes and very particularly

preferably from 15 to 120 minutes. A slight molecular weight increase which may

occur in the final reactor, in which the residual monomers are predominantly to be

evaporated off, can be compensated for by lowering the inlet molecular weight to

30 such a degree that the desired final molecular weight is achieved exactly afier the

residual monomers have been evaporated off. The finished polycarbonate is



Al'l the devices are connected to one another via punps, pipes and
val ves. The pipes between all the devices nust, of course, be as

short as possivih €edishsfzne number of bends in the pipes mﬁ:tmﬁg??m@ 32

as small as possible in order to avoid unnecessarily 25 |engthene
residence times. The external, that is to say technical, marginal
conditions and concerns for assenblies ofgchemcal installations are
to be taken into account. For carrying out the process according
to a preferred continuous procedure, either 30the reactants can be
mel ted toget her, por i i hydroxvaryvl compound(s) can.be :
di ssol ved in t% ﬁgﬂa&ig%c{r@?l%gg? %S%a %&or%‘gtf% mggnstq‘ié‘nﬁ;uﬁq gévd%ea?n?/lr iffecessary, is
carbonat e(s) eeivided, by kidwn ld'bsa‘.ﬁ@ﬂs,\/&&hi additives famil in;;ﬁiéviﬁ@@tg propeﬁties; it is
di hydroxyaryl .conmpoynd(s),.or the two .raw materials are brought .
t ogether in rrgfatwr}PB&nn‘P %%J’P@F 2613 gHtdeey @E?domqaﬁ@m?laﬁfieéas%m&mp 1
The residencegbAdi@fy @fed 26 HRPBHAD EddVRIel SAIRENANEY AR 8F IRLS diffdlent
particular of the nelt of the di hydroxyaryl conpdund, are as 'short as

possi bl e.5 The corsiugtions of digplpeesneny puraprospesidi epnsiaetipn cenhe beed| ef t f or
a longer period at correspondingly |ower tenperatures w thout | osses
of quality owwng to the lower nelting point of the raw materi al

m xture as coipapedicvitii prefetedobrm o€ therpbossdarabrdivaywo it mwverdios, in which,

Thereafter, the (ss referably dissolyed in i.tabl e.

sotvent - such SRl 3o RUEb SRR Slo2E BBl R, Bt ABe fintenyls
heat ed t o thecmbaeié (DPQ)anpraakd with ond apstkdres gee pB@’Eiﬁor&ﬁe,ﬁ%s@ﬂQﬁ@?S
accor di to the i.nvention,, artjal streamis_renpved fromthe nelt
stream me ¥ ob prampleagrel ﬁ‘?}gw BERREERPLYRE apelititttidPat e react or and

the finishing reactor, and at |east one inhibitor is nmetered into the
partial 15 stream |mmediately thereafter, the mxture is punped back
into the mai nThe reagtian,femparalu el the hestering ofthisperisylevly prafserasigform is from

Downst r eam of y. i t i i . there i
Further atati S CYnBROly b 1 8 28T 589 ikl hotEabiv Spfe
mai n el t str éenpasetifchesidencehiémepas dedh 116t 0 9henihuteg| preadlofrom BOtHe

final regctor _.which is used.for resi.dual non r,reduction, the
resi du aﬁ%m)n Oﬁ%{l’gm&?se li'xgdifzégtbonatequﬁ%num 18 estagl?s%ed wghout t%e hycn'oxyaryl
compound that forms being removed. The reaction can be conducted at atmospheric
pressure but also, for technical reasons, under excess pressure. The preferred

pressure in industrial installations is from 2 to 15 bar absolute,

20 The melt mixture is relieved into a first vacuum chamber, the pressure of which is
f adjusted to from 100 to 400 mbar, preferably from 150 to 300 mbar, and
immediately thereafter is heated to the inlet temperature again in a suitable device, at

the same pressure. During the relief operation, the hydroxyaryl compound that forms

is evaporated off with any monomers still present. After a residence time of from 5

25 to 30 minutes in a sump receiver, optionally with recirculation by pumping at the
same pressurc and temperature, the reaction mixture is relieved into a second
vacuum chamber, the pressure of which is from 50 to 200 mbar, preferably from 80

to 150 mbar, and immediately thereafter is heated in a suitable device, at the same
pressure, to a temperature of from 190 to 250°C, preferably from 210 to 240°C,

30 particularly preferably from 210 to 230°C. Here too, the hydroxyaryl compound that

forms is evaporated off with any monomers still present. After a residence time of



20 tenperatures of from,260 to 310C, preferably at from 265 to 300C
and particularly preferably at from 270 to 290C, and at pressures of

fromO0.01 to %VHB@D&II%S%E')ef erably from0.2 to 2.5 nbar and Mfﬁﬁ&uﬂ}oﬁgﬁw
: i'na

preferably from 0 2 nbar. The filling levels in the

reactor are as low as technically possible in terns of the process.
The residence tinme in the final reactor agwhich is also called the
finishing reactor - 25 is of the order of  fromseveral mnutes to
hours, preference being given to from5 to 180 m nutes, particularly
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5const ruct i ondrost S &t Zpminiaren g syopprseiyer, spfennly witb merirculetiooby mrmpingat
d. Th ' : ing .t
ovention, " n i bR el B o LAGERSSHERORS 1Y £ Brhl®
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from 180 to 220C, preferably from 190 to 210C, verty al%arti cul arl éao c
ef °C.

preferably 19669°G prefaablyaem 360 taZo8n qurtiquinely rpforabbniras 268 to

m nut es, pref Ly f 1 } e h [Welg .

equi libriumi ?egés)ttgoﬁl fhghnhe%(}(\)m){a (%uté)nﬁ%éﬁ%%%to%yg%yﬁ %‘% G%tjegdo‘ftfhg%th any
forms belSng r evmomdrs siHereseztct i on can be conducted at atnospheric
pressure but al so, for technical reasons, under excess pressure. The
preferred pressure in industrial installations is from2 to 15 bar
absol ut e. The number of these stages, which in the present case is 4, for example, can vary

between 2 and 6. If the number of stages is changed, the temperatures and pressures
are to be adapted accordingly in order to obtain comparable results. The relative
20 viscosity of the oligomeric carbonate that is achieved in these stages is from 1.04 to

1.20, preferably from 1.05 to 1.15, particularly preferably from 1.06 to 1.10.

After a residence time of from 5 to 20 minutes in a sump receiver, optionally with
recirculation by pumping at the same pressure and temperature as in the last
25 flash/evaporator stage, the oligocarbonate so produced is fed to a disk or basket
reactor and is condensed further at from 250 to 310°C, preferably from 250 to
290°C, particularly preferably from 250 to 280°C, at pressures of from 1 to 15 mbar,
preferably from 2 to 10 mbar, with residence times of from 30 to 90 minutes,
preferably from 30 to 60 minutes. The product reaches a relative viscosity of from

30 1.12 to 1.28, preferably from 1.13 to 1.26, particularly preferably from 1.13 to 1.24,



20The nelt mxture is religved into a first vacuum chanber, the
pressure of which is adjusted to from 100 to 400 nbar, preferably
from 150 to 3Q0,R3kagspnd | mredi ately thereafter is heat %T}[ﬂ'z&o%osﬁsz
inlet tenperature agarn in a suitable device, at the samg pressure.
During the relief operation, the hydroxyaa-yl conpound that fornms is
evaporated off with any mononers still pgesent. After a residence
time of from5 25 to 30 mnutes in a sunp receiver, optionally with
recircul ati on by punping at the sanme pressure and tenperature, the

reaction mxtwe is, relieved into a seco vacuym. c r. the

pressure of W&Hn?slé IS8 %bs fed'i"’tfbds Q&’rgﬂpﬁcf eeH%SbﬁF@af?ﬂggﬁﬁ‘%@fﬂ%Oﬁ%al
nmbar, and i megiieil weidhe ieafir@er disk BepdsRél rkdttcr. PhY eRABLGER S Bomat70
the sane pressure, to a tenperature of from 190 to 250C, preferablé/

from 210 to 2&@@0"@99@?@@@&&% 380 SPATamRTicRied rPpEfaally 80280 Wsle°C,
too, the hydroxyaty re‘ﬁ&ﬁpgy%n{ B3t 408 Thod:S BYERY %ﬁggaf fo W b a0¥
t. After Pmeo - - fromqbrto

nononers still present. a residence t
30 mi nut és i nresidcoeptimeced ven 60t BO nahitss, prefdratie fiomcif @t i50minytes. The

punpi ng, at the .sane pr.essure and.tenperature, the reactjon m xture
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from 30 to l5@ndrixerfronpt 88 es RlabypréfetiilyborhQ, 1820 18Eaparti@islly SrEREILA 8bM
thereafter is_heated in a suitable device, at the sane 5 pressure,

to a tenperat 4rl& B 4-3fr om 220 to 280C, preferably from 240 to 270C,
particularly preferably from240 to 260C. Here too, the hydroxyaryl
conpound that forns is evaporated off with any nononers still

~ phesent .10af t efhe podwiathonate 39 whtaigfedf idenilis confai®e lessnifees 35t pams dinhenyl
receiver, optj ' i1 C L O DY PUOPI ’

bressure’ and PARgitd (SACT UEIAGCH) Bo 2 B RUIROR Bl OBy SR Thp Ay end
further 10 vasutian b phetohergfermblyUess tieh Adhippin DRC,flessthan 30@phBPA

nbar, preferably. from to 100 ar.. particul arl ef bl 20
T 50 hoar - it It B AP0 pgm e doptrip Rl it dly Pl B0 ah SEC TS
device, at thehaaad® ppHeSPW @nd tiessatiag R pBUpReref, §HdompRSeNy %aﬁQ;Qery
preferably from26Q to 290C, particularly preferablly from260 to

280C. Here t oBrefar Yﬁiﬁar%%ﬁ(ﬁllpfﬂé?%dﬁ% theai> ppRRBPA end \Jess dhast EYpeim f
w th any 15nDP%Ls still present. The nunber of these stages, which

in the present case is 4, for exanple, can vary between 2 and 6. If
t he nunber of stages is changed, the tenperatures and pressures are

to be adapt ed ae ARLAMIGH e bid LR ke RrOBLANRA 1S ABRBLAP L PR Bacid1®

relative 20vi scosity o goneri1 c carbonate S ieved I'n
these stages is from1.04 to 1.20, preferably from1.05 to 1.15,

parti culz%r 'y RLE ]:zg;go%lrjsl %o%ra?mh% 'p?gcetssost%ge%oai'e immediately drawn off, collected and
! worked up. This working up is generally carried out by distillation, in order to
achieve high purities of the recovered substances. This can be carried out, for

example, according to DE-A 10 100 404. From an economic and ecological point of

view, recovery and isolation of the monohydroxyaryl compound that has been

25 separated off in highly pure form is obvious. The monohydroxyaryl compound can

be used directly in the preparation of a dihydroxyaryl compound or of a diaryl

carbonate,

The disk or basket reactors are distinguished by the fact that, with long residence
30 times, they provide in the vacuum a very large surface area that is constantly

renewed. In terms of geometry, the disk or basket reactors are formed according to



After a residence tine of from5 to 20 mnutes in a sunp receiver,
optionally with recirculation by punping at the sanme pressure and

tenperature asyhbyokhfaslAst 25 flash/evaporator stage, t%T/EHOOS/ 93632
ol i gocar bonate so proguced is fed to a disk or basket reactor

condensed further at from 250 to 310C, preferably from 250 to 2900,
particularly preferably from 250 to 280G at pressures of fromlto 15
nbar, preferably from2 to 10 nbar, with residence tinmes of from 30
to 90 mnutes, preferably from30 to 60 m nutes. The product reaches

2 elative, v SROR s halell bl PR SL L LR hadd's
| eavi ng this degebet in @B)ramugvhuzz C2thad BRgi nexbsfi GBa|0r\UN&GQﬁﬂtﬁr?a&6rs as
final nol ecul ar i ght_in rther disk or basket reactor. The

t enper at ur es g?%\ﬁg?cg%\y]%%ghg?@@: preferably from 280 to 320C,
particularly preferably from280 to 310C, and the pressure is from

0.01 to 3 nbar, preferably fromO0.2 to 2 nbar, with 5 residence
times of %romlbo abevergwmen qdupaéécuk;ﬂ}ép@f%ﬂyformmﬁth% prasesssercatding tosthe
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to 1.36, part caobbmtdsyothercthen akﬁ-brs-ﬁ—hydrdx%en)(b) ﬁmﬁ&e (bBphaol A, BPA) and

| bonat t t t 3 h
Car bonat o ( DPEPReRReBPRds (GEC) ARBoR & Wil shd ayratine sl
(EPA) and | esshetihdinidhdlGrogess 946 alay opfi@fly abhycekwss t han 300 ppm DPC,

less than 30 ppm BPA and | ess than 100 ppm phenol, particularly
preferabll | ess than 250 ppm DPC, |ess than 20 ppm EPA and | ess than

80 ppm phenol ThaRds&aRRGhBY I;Mcmrég bﬁgucaruoxatééarﬁérﬁra%&méc%? \Jelf@@ 440
ppm DPC, | ess than 15 PA an eSs than 70 g)pm phenol

function of tHe ﬁweéagﬁevbe@é&?tam gengrhly aprstsyese wmmsmé@earmunma screws
basket react Ode@@x]é?ftyiS@sO(?}‘%ﬁ lafc %Iuln gElid%reg e Stages are

i mredi ately drawn l'e te 7's working up is
generally carried out by dlstlllatlon in order to achi eve high

purifiesof t ve subst.ance Thi.s can_.he carrjed out, for

exanpl eslsacco @aﬁ% 115%%}3 g %ﬁ(ﬁﬁgﬁe PRRARGHOR T e FPBARERSeSy, gFactors, pipes,

ecol (r)]g:jcal popﬁlhps)imd/ fieikgs ﬁ&cﬂéﬁiﬁreysbﬁéds bg tHealsd WD aqt)dw]g;? type, ?]uchhas for

nonohydr oxyar np t hat  has 5 separated o In. hi

pure formis %’E?ﬁlg ?Hgﬁeo d?ﬁ%lk}’ﬁs‘% bungrieg notaldshditsse | “)égs"

g' reclt ly i B t@ﬁm@r %aﬂéisb—gﬂa&fB@Iﬁ?fwgmﬂﬁhﬂnﬁ@mw‘ﬁlo% oPfyp8C, such

i ar car bonat e

y as, for example, 2.4605 or 2.4610 (Stahlschliissel 2001, Verlag: Stahlschliissel

20 Wegst GmbH, Th-Heuss-Stralle 36, D-71672 Marbach). Stainless steels are used at
process temperatures up to about 290°C, and Ni-based alloys are used at process

temperatures above about 290°C,

The important process parameters, such as the ratio of diaryl carbonate to
25 dihydroxyaryl compound at the beginning of the process, the pressure, temperature
and residence time, are to be so chosen throughout the entire installation, before the
final or finishing reactor, that a molecular weight and specific OH end group
contents adequate for the intended application of the product to be produced are
achieved before the reaction melt enters the final or finishing reactor. The final
30 molecular weight is dependent substantially on the chosen outlet temperature of the

reactor, the pressure and the OH end group concentration. These conditions are



The di sk or basket reactors are distinguished by the fact that, with
| ong residence 30tinmes, they provide in the vacuuma very |arge

surface area thgbykssggpnstantly renewed. In terns of geo
di sk or basket reactors are formed according to -31 - tﬁﬁ“{%’ﬁoﬁ)ﬂﬁsn

viscosities of the products. There are suitable, for exanple,
reactors as described in DE 44 47 422 C23and EP-A 1 253 163, or

tw n-shaft reactors as described in WO-A 99/28 370. 5The
above-descri bed particularly preferred formof the process according

to the ©vent il 30 B RRPhE St Sk el fR ol B0 Rlicd RSP
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means of Yyear epdirgseupss &y relycabernaggse it prafgelly orbaye shilappme martisulapy

of a speci al '@délé!%l it hal t .
producti on of E}%’eﬁ%a%%%gﬁg% %s ) ’r‘>eé CP %#@HL:&' g%gﬁaﬂggr?%%‘te?nsg é}’ﬁ't‘?aﬁécsu far
are st ai nl ess putfeete ipgivele @ ONiend gbjupkBhttot ¢fifien 15Uh7@ppnd, preferably
exanpl e, 1.45%1 or.1.45 Stahl schltissel ,200Q41, | ag.

ol Tt sen | &b \}\Z‘ést? @bﬂ%@=ﬁ€%&ﬁ§‘¥- b %ﬁm \045[?1%725%??861%‘) Veiid
Ni - based al | opartioflally peférabls folm 28 to 500 pgxanpl e, 2. 4605 or 2.4610

(Stahlschliissel 2001, Verlag: Stahlschilissel 20 Wegst GrbH,
Th- HeusstY%t r aBe 36, D-71672 Marbach). Stainless steels are used at

process tenperipetSo WBtaiP 2 b9 WonRRO06E redfidaiNnoRAS&Y @k hSisabSeUstdd
at process tenperatures above about 290C. The inportant process

h
paraneters, sitensieln ish mpiqag ok ofitks 9@0"@@@&&@25@@316 dhibitors before the
di hydr oxyar yl t il t e,
ydroxyary ﬁggg@g;f%gtnog,eprgfa&bmo&mg%génumﬁ%@ LR Tinal lgg%og; So5utE

tenperature an tinme,” are to SO chosen tThrou
entire instal hdtgassing befaoates, irhadérito stop dhre feaation M hegnoeactoran stibsetuantly

nol ecul ar. wei ght _and, spegi fjc .end gro cont.ents adeguate for the
i nt endeglsappl g%g‘ﬁp&?t%f&f’ﬂeth%ﬁ%ﬂ% re?%“’{)@’PB?ﬁ?aﬂ’&%%PPaP Sgchi eved
before the reaction nelt enters the final or finishing reactor. The

final 30nol ecy| ar wei,ght S degdegnd%nt substantjally on the chosen
outlet t er’rperg ﬁp%lygﬁr R1pte prepared by the process according to’the invention is suitable in

particular for optionally rewritable optical data carriers having good coatability and
wettability as well as a low tendency to contamination. In addition, few deposits
20 occur on tools or on the corresponding mouldings or extrudates during the

( processing of the polycarbonate to mouldings or extrudates.

The polycarbonate prepared by the process according to the invention is additionally
suitable for the production of injection-moulded articles which have surprisingly low
25 values for the electric field strength. For injection-moulded articles produced by
means of known injection-moulding processes without the use of ionisers, values for
the electric field strength in an acceptable range of from —~18 kV/m to +18 kV/m can

be achieved, for example.

30 Such polycarbonates have hitherto not been available by melt transesterification

processes and have not been described in the literature,



reactor, the pressure and the OH end group concentration. These

conditions are - 32 - therefore to be so chosen in the penultimte
reactor that thg,687ids¢f end product can be produced. Th #@I{E"B
wei ght - aver age no ecuf{ ar weight M, is so adjusted that :P n(())otmos'532

exceedi ng 40,000 g/ nol, preferably not exceeding 36,000 g/ nol and
particularly preferably not exceeding 305,000 g/mol is achieved. The
content of OH 5 end groups in the polycarbonates is preferably above
150 ppm particularly preferably above 200 ppm very particularly
preferably above 250 ppm Particular preference is given to an CH end
group content of from 150 to 750 ppm preferably from 150 to 600 ppm

particul arly mhef arelion ficpsTorR0Qlsb Oprobided REB %@cmbﬂat&a;’pidpﬁﬂéﬂaﬁbﬁﬁ the
preferably from 250 to 500 ppm 10 In order to obtain a [ ow content of

resi dual nonoMEICESses freording tojthe n¥entenni xed intensively with at | east
one of the above-nentioned suitable inhibitors before the finishing
react or, £referably bet ween the penultinmate and the final reactor, or
bef ore a degad&pssodysgehonttesprefonably bave ataontenbgf nhiveolicedld tehd grouffhef more

| ‘ol no
eactor (or dognsCion iy bty AR A B ARupIEY LBk B un

process accor @bgpmo the invention is suitable in particular for
optionally rewitable optical data carriers having good coatability
and wettability as well as a |low tendency to contam nation. In

addi tion, fewTHep@siuns o20UIGCHA BP0 OdrS bOdeRifiminke HONMIS RRAE R ent, IR
extrudates during the processing of the polycarbonate to

moul di ngs, or ] nat

mbul di _ng_lé) or EXPHURRIEST b Ae-lins I mersaraems opihe PUF exfl GyurshBeisraisaian of
according to YEOHMHAYbRA cub aRE Beld:Rfialduf b9 YhémRERy. "o RiRethod and the
production of injection-noulded articles which have surprisingly Tow
25 val ues f or phefemetrisc mefhedf iseflescihade iy tHorbaghr AlnVetsl,i On- Mowkdeidich, H.,

articles prod : bR b ON-4TRUuUlL,di 0Cesses ...
W thout the. usERop el Tag TRk I VIS R L AR T Pk BBSCHIE i
i n an accept abiesscopng@thefinfenton fakr8h&Wmertt of phdioky/OH grnpbecrcditentd

for exanple.
A1 by means of IR measurement.

Injection-moulded bodies of conventional polycarbonate prepared by the melt
transesterification process have the property of building up high electric fields on the

surface of the injection-moulded articles. Thus, for example, disks for optical data

20 storage media made from this polycatbonate build up a high electric field during

i their production by the injection-moulding process. During the production of the
optical data storage media, this high field strength on the substrate leads, for

example, to dust being atiracted from the environment or to the injection-moulded

articles, for example the disks, sticking together, which reduces the quality of the

25 finished injection-moulded articles and additionally renders the injection-moulding

process more difficult,

Furthermore, the electrostatic charging in particular of disks (for optical data
carriers) leads to a lack of wettability especialty with non-polar media, such as, for
30 example, a non-polar dye or a dye application from solvents, such as, for example,

dibutyl ether, ethylcyclohexane, tetrafluoropropanol, cyclohexane, methyleyclo-



- 33 - The invention therefore al so prevides the pol ycarbonates
prepared fromthe processes according to the invention. 5These

pol ycar bonat esyprekas®bt y have a content of phenolic OH ereheds:ssf
nore than 150 ppm preferably nore than 200 ppm particularly
preferably nore than 250 ppm The anmobunt of OH end groups can be
determ ned by NMR neasurenent, 112 10 og@surenent or by on-line 1R
nmeasur enment of the OH end groups. Determ nation of the OH end groups
can al so be carried out by photonetry. The TR method and the

hot onetric I :
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the nelt transle&t:@ﬁmfheciﬁﬁmﬂmomnmﬁss have the property of building up
hi gh el estri c fields on the surface of the injection-noul ded
articles.” Thus, for exanple, disks for optical data 20 storage nedia
made from thi $ pEbYGAHRAMALE thibdIgtattdnedi@brdBlas hd iﬁvéﬂtﬁh%edﬂéhicﬂ&ly
their production by the injection-noul ding process. During t

producti on of SHdlGf deldingainieckieromagdedredicles whiels dpingh efiﬁ:eéﬂdi particular
strength on thg SiGasd ﬁ['é?w{heﬁ@%urédoa[t AN cﬁftértl g fgy'ﬁ? het%ﬁf)ﬂrg. eas%fﬁcae 4nd
fromthe environnment or e 1 njection-noulde cles

exanpl e the dratsikQeﬁmdltgkpwgtutmﬂtMWd1twmﬂﬁm paehhm&mwchdmeﬁmupdnoﬂy[mfrda

the 25fipj shed inj.ection- | ded articles and ddl |onaII ders
Ee i nj em i ong%ajfla‘fenéccﬁp s%oaﬁfﬁ ‘li‘ﬁ VIGUc Yy 1f e F‘fﬁbﬁ @ 1s mot
el ectrostati Cegdeadddi Bfer P HoAfs bpulc%hnﬁfou@lI@'é&m&mfzﬁéul@iaglﬁ@éeséjaﬁﬁ values
carriers) leads to a |ack of wettability especially wth non-polar

nmedi a, such agch1$\@|d for the polycarbonates according to the invention are preferably from —18
to +18 kV/m after 2 hours of a continuous injection-moulding process. The value of
the electric field strength is generally established within a period of one hour and

15 only changes slightly, or not at all, thereafter per unit time. The above-mentioned
values of the electric field strength for substrate materials according to the invention
can additionally be achieved without the use of ionisers, so that the use of ionisers

can be largely reduced during the further processing of the polycarbonates.

20 An injection-moulded body of polycarbonate, such as, for example, an optical disk,

( having the above-mentioned properties in respect of the electric field strength, is
distinguished by good coatability with dyes. This is important to ensure fault-free

application of the writable layer and accordingly a trouble-free production process.

This results in a markedly reduced reject rate as compared with conventional

25 substrate materials.

The electric field sirength, caused by surface charges on the corresponding substrate,
1s dependent on the geometry' and dimensions of the injection-moulded body and the
nature of the injection-moulding process. Therefore, it is necessary to measure the
30 electric field strength on a finished injection-moulded body, such as, for example, a

disk for an optical data carrier.



30exanpl e, a non-polar dye or a dye application from solvents, such
as, for exanple, dibutyl ether, ethylcycl ohexane,

tetrafl uoropr | ohexane, nethylcyclo- - 34 - h
octafluoroproggﬁgﬁ%ﬂE%¥Pexanple, a high electric charge on é&kM%&n
surface of the substrate during dye application in the case of
witable data storage nedia | eads, for §§$gple, to irregular and

i nconpl ete coating with dye and accordingly results in defects in the
information layer. 5 It has been shown that the pol ycarbonates
according to the invention are particularly suitable for yielding

i njection-noul ded articles which do not exceed a particular electric

field strengt IThe i@asaluedfonthe 2ledffci @dstbinsthaRCRrfic @Myt 0Hrisingsh iRt of
surface and at_ a defi ne erature and humidity, after a particular

dte i f :
product i on persg! UV?%Y&%&#&OH%W Fiphsrlicdd g&&l&%@t%ﬁ dyeaganpieg according to
behaviour, it pASind8siohabl e that 18 kV/mis not exceeded after 2
hours of a continuous injection-noul ding process. The val ues achi eved
for the pol ycarbonates according to the invention are preferably from

orocess. The i csig-efrafthieflistERl o WE Baheh TRl SERER Yo from
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the inventi onweght addidrétgnadtbnniRR! BE MGVedei ihiidE ideBsitS fecBding to the

iﬁnisers, so that _the use of jonisers can_be |argely reduced durin
tthe furtfer pMatkdioupinksoreiation Gy atdbBliatic Sorbrondiekipaet Chamntid%
body of pol ycashopnat §miSte HistSsity! R o1 h& i,S '
t he above-nenti%ned p?gﬁgftﬁesiynﬂrggégg? 0 n?ﬂ%qg%gg ngafﬁgy%ﬁ%h&%
strength, is dlstiomguinshettnbyehlpoidd at BatGils Heteryninsidt by ohgass. ofTdri Fbbaohde

inmportant to ensyre fault-free applicati ) e itable | r d
accor di ngl y ac%prdgﬂﬁlvésf’?lpstgr &388?}@?9086” lh}ﬁﬁég& Itsgnwg%r Hieees ‘?af?/’fﬁ%l‘faﬁ"
markedly redutdwin @ubtidm tie W& glieerBapesf ik bl&any /RighoRRpolycarbonate is
25substrate materials. The electric fleld strength, causeg by surface

char ges ©on t heblgged aesording ynd TS &M ) Smitingonsserity; &n A HEongroy
and di mensi ong ¢6{ the injection-noulded body and the nature of the
injection-nDnglng process. Therefore, it is necessary to neasure the
30el ectric field strength on a finished injection-noul ded body, such

as, for exanplrﬁé pglycarbonates additionally preferably have an exiremely low content of salt-
like impurities. The amount of alkali or alkaline earth ions resulting from salt-like

20 impurities, determined by atom absorption spectroscopy, should be less than 60 ppb,
preferably less than 40 ppb and particularly preferably less than 20 ppb. The salt-like
impurities can originate, for example, from impurities from the raw materials used
and the phosphonium and ammonium salts. Further ions such as Fe, Ni, Cr, Zn, Sn,
Mo, Al ions and their homologues can be contained in the raw materials or can

25 originate by abrasion or corrosion from materials of the installation used. The sum
total of these ions is less than 2 ppm, preferably less than 1 ppm and particularly
preferably less than 0.5 ppm.

There are present as anions those of inorganic acids and organic acids in equivalent

30 amounts (e.g. chloride, sulfate, carbonate, phosphate, phosphite, oxalate, etc.).



disk for an optical data carrier. -35 - The.low values for the
electric field strength are particularly surprising in the |light of
the rel ativel wéhehsent ent of phenolic OH groups in the pcrmep2008/003632
pol ycar bonat es according to the invention. 5 The wei ght-average

nol ecul ar wei ght of the polycarbonate is generally My, = from 10, 000
to 40,000 g/nmol, preferably from 15, 000.%¢.36, 000 g/ nol and
particularly preferably from 18,000 to 35,000 g/ nol. The wei ght
average of the nol ecular weight is thereby determ ned by way of the
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particularly Bfpt@iedbh Yisd, 88 SmpRAR M RESance; &P influ¥ideYh Vduhi ARFEN0S
of such cations and anions are desirable, and It Is therefore

advant ageous {®guweaniagolontiegs, sismantrator 4¢ @deps the pepagicp of shd pelymssch

pure ra te i.ned from y.contam nated . .
i ndustr Y\[aslmi r a\E/)v 1‘?71%1?131? ?ﬂg?égé‘s ﬁ glﬁéetxlglrgr%ﬁfﬁgl,%’ ﬁ%@lgdﬁi@{d%% na er[%%f irf]ltblméI 3t I|mé‘)trelnals’
oper ati ons befjuartz fldvei glasaSibressug barhsy fibres). Suchmdtiel subktynces and additives are

[ eroystalll sabiQined ! Slanfpid, O vPRIGS Aok 0% A SR Ul o

Publishers 1983.

20 The amounts of flameproofing agents, mould release agents, UV stabilisers, heat
stabilisers are chosen in the manner known to the person skilled in the art for
aromatic polycarbonates. However, for the reasons described at the beginning, the
amount of additives used must be kept as small as possible. Examples of such
additives are mould release agents based on stearic acid and/or stearic alcohol,

25 particularly preferably pentaerythritol stearate, trimethylolpropane tristearate,
pentaerythritol distearate, stearyl stearate and glycerol monostearate, as well as

conventional heat stabilisers.

In order to achieve the desired properties, the different additives can be combined
30 with one another. These additives and added substances can be added to the polymer

melt individually or in any desired mixtures or in a plurality of different mixtures,



The pol ycarbonate according to the invention cap also be provided
with further, conventional additives and added substances (e.qg.

auxiliary subs,p?I egﬁsﬁ'ﬁg rei nforcing substances) for thegguf{#%ogm%ﬁﬂ

changi ng proper addition of 10 additives and a

substances serves to | engthen the useful life (e.g. hydrolysis or
degradation stabilisers), to inprove colgur stability (e.g. heat and
W stabilisers), to sinplify processing (e.g. nould rel ease agents,
flow i nprovers), to inprove the properties in use, to inprove flane

resi stance, to.jnfl.uence the. visua ssian .g. _organi.c .
Col our i ngs, pREBEFS fuink i of ¥ Bp s BF et mRbAR R ramles i o
15 parti cul ar sslcalegRisempoinmtidaciteprodi fiers, finely divided mnerals,
fibrous materials, quartz flour, glass fibres and carbon fibres).

Such added substances and additives are described, for exanple, in

"Plastics Additk Va%ﬁ'i'tiveB &R L EuRREcdd oMihikBfres hﬁﬂfﬁ? reabUi LeRarg thLeJV

1983. 20The anounts of fl ameproofing agents moul d r él ease agents,
stabi | i seérs, nekymesmelinihkeconn af & selid dmnis ta sehin mmoﬂamdet,mruméle

person sk|IIe Rr r
t he reasons de§%??%ﬁ§' at cﬁ@§Q@e%g%#ﬁ%PQQ%%ﬁgmggﬂﬁ&ﬁﬁbmtgﬁﬁﬁﬁé%u,%%8
must be kept aﬂxtsreabf tiaes apditied bl exddék aulplanse ofitts thehpaightled, i prefsrablye with

nmoul d release ase st.eari.c acid and/or stealic al coho
25 par 1 cul ar POOBRLTETAOT oo dis dGEY (HPIRECH s S) B SrBoiding, o faties of

trinmethylol pr Qﬁ@tﬁﬂaaﬁdhbﬁf&ﬂé add@tivepnidiarsttonifchiv@l di stearate, stearyl
stearate and gl ycerol nonostearate, as well as conventional heat

stabi | is¥rs. In order to achieve the desired properties, the

di fferent addihi ‘é@(ﬁtl&@@f tlﬁgse(‘s%@%d%@éjls%gé’fbtta Qafiea 0t ﬂl%)n\féﬁﬁ%ﬁﬁ dev1ces to
additives and added substances can bé add eg t he pol yner

i ndi vi dual | y 8te finishgé polyessbenage. mi xt ures or in a plurality of
different m xtures, WD 2008/ 138517PCT/ EP2008/ 003632 -37 - either
directly during isolation of the polyner or after the nelting of
granul es in aSsiabdahddtives i desoribedy fcatceqampmhm additivés/fos PaisticsaHaelthook,

subst ancless, O&ohn 1251I ] e lsct]v%reB forg %9 or gsctii(cag Aagitigc?seHandbook Hans Zweifel,
Hanser, Munich 2001.

The polycarbonates according to the invention are cutstandingly suitable as substrate

materials for transparent injection-moulded parts, in particular for injection-moulded

20 parts that are to be coated, such as, for example, transparent sheets, lenses, optical

! storage media or carriers for optical storage media, or articles from the automotive
glazing sector, such as, for example, light-diffusing plates. It is accordingly possible

to produce from the polycarbonate according to the invention in particular optical

storage media or carriers for optical storage media, such as, for example, writable

25 optical data storage media, which have good coatability and wettability and are

suitable, for example, for the application of dyes from solution, in particular from

non-polar media. In addition, the optical injection-moulded parts produced from

these polycarbonates have a lower tendency to contamination.

30 The invention therefore also provides mouldings or extrudates produced from the

polycarbonates according to the invention, such as, for example, disks for writable



5 polymer nelt in the formof a solid, that is to say in the form of
a powder, or in the formof a nelt. Another type of netering is the
use of mnasterbgbhehRasssifat is to say a mxture of the addiddims.Rossssz
added substance with the polymer, preferably with pol ycarbonate,

whi ch has been honobgeni sed by conmpoundi ng, or m xtures of
mast er bat ches of the additives or additiyg_m xtures. 10 The addition
of these substances is preferably carried out in conventional devices
to the finished pol ycarbonate. Sui tabl e additives are descri bed,

for exanple, Q. L L f Pl ' ndhook, 15John_ Mir

El sevier, Oxf c?? 88%313{51 S\éoﬁgﬁ Igé e g%&%ﬁsﬁgg Hﬁa%%@ © Igl%ﬁglgfg‘g%/fr gjch as,
Hanser, Muini cHo28@tplel ightpiiffydagr Hatagt es according to the invention
are outstandingly suitable as substrate materials for transparent

i njection-nmoul ded parts, in particular for injection-noulded 20

parts that ar @heexk@pkeaiiteh H1ehsdpe td Aus@NEMR BwedtlANSPRLEBE example,
sheet s, Ifnses“ optical storage nedia or carriers for optical storage
or

medi a, ar t iMEfheut pdying ARy WOE#IHL i ve gl azi ng sector, such as, for
exanple, light-diffusing plates. It is accordingly possible to
produce fromthe polycarbonate according to the invention in
particul ar optical storage nedia or carriers for optical storage
medi a, such as, for exanple, witable 25 optical data storage nedia,
whi ch have good coatability and wettability and are suitable, for
exanpl e, for the application of dyes fromsolution, in particular
fromnon-polar nedia. In addition, the optical injection-noulded
parts produced fromthese pol ycarbonates have a | ower tendency to
contam nation. WO 2008/ 138517PCT/ EP2008/ 003632 -38 - optical data
storage neans or materials fromthe autonotive gl azing sector, such
as, for exanple, light-diffusing plates. The exanpl es which
follow serve to illustrate the invention by way of exanple, 5w thout
inplying any limtation.



- 39 - Exanples Relative solution viscosity: The.rel ative
sol.ution viscosity was determ ned in dichloronethane at a

concentrati on ¥wotoosngysiz at 25C. Content of phenolic OH engTeHroRB83632
The content of phenolic OH end groups was obtained by fft.
measurenent. For this 10 purpose, a differential neasurenent of a
solution of 2 g of polyner in 50 m of dgghl oronethane conpared with
pure di chl oronet hane was carried out, and the difference in
extinction at 3582 cmd was determ ned. Coating test: 15 The coating
test sinul at egdlppiehavi our of the corresponding material in the

i njection-nmoulding process in respect of coating formation. The
coating test was carried out as follows: 2020 g of polyner granul es
were dried for { At . .and then placed in a snall al um nium
di sh havi ng aR' OB gl The small dish was then placed in a
metal bl ock which had a circular recess with a dianmeter of 85 nm and
a depth of 50 Thmyelative sobttiah visbasitk wab detamtyinérbinidighldremathiveadt adoncentration
electric lyn;[?? %ﬂO% c%gThe recess in the netal block was covered
with a 0.703 P &K% mniumfoil, and a cool able netal bl ock was
in turn applied fromthe rear side. This netal block is provided with

cool ing channel s through which water at an approxi mate tenperature of
20C f| ows. Content of phenolic OH end groups:

The content of phenolic OH end groups was obtained by IR measurement. For this
10 purpose, a differential measurement of a solution of 2 g of polymer in 50 mi of
dichloromethane compared with pure dichloromethane was carried out, and the

difference in extinction at 3582 cm™ was determined.

Coating test:
15

The coating test simulates the behaviour of the corresponding material in the
injection-moulding process in respect of coating formation. The coating test was

carried out as follows:

20 20 g of polymer granules were dried for 4 hours at 120°C and then placed in a small
aluminium dish having a diameter of 80 mm. The small dish was then placed in a
metal block which had a circular recess with a diameter of 85 mm and a depth of

50 mm, the metal block already having been heated electrically to 300°C.

25 The recess in the metal block was covered with a 0.03 mm thick aluminium foil, and
a coolable metal block was in tumn applied from the rear side. This metal block is
provided with cooling channels through which water at an approximate temperature

of 20°C flows.

30 During the measuring time, which is 4 hours, volatile constituents evaporating out of

the granules condense on the aluminium foil. When carrying out the measurement it



WO 2008/ 138517PCT/ EP2008/ 003632 -40 - nust be ensured that the
alumniumfoil effectively seals the sanple chanber to the outside.

The test apparngdYsswesssubsequently cool ed down to anbi er};CTfEmosmmﬁn
tenperature. When 5 anbient tenperature had been reached,

alum niumfoil was renoved and wei ghed on a m crobal ance. The anount
of condensate was determned fromthe difference in the weight of the
foil before and after the test. The coating value is the weight of
the coating precipitated on the foil relative to the original weight

of the granul gg Fyel&%feﬁetg;t tﬁégumrﬁﬁr@ﬂ&tﬁglﬁtﬁtﬁ% ﬁllteﬁg&pfe%h&pﬁér% the_

strength: The |n uence o rocess accordi nventi on
checked by neantidsf neasurenents of the electrlc field strength on
finished injection-noulded parts, in 15the present case on disks. The
foll owi ng injection-noul ding paraneters and conditions were

establ i shed f Qhetthe appatits twaeubfeqldiEiyeooRt i doain @i kisient Vhér@re. When
Cycle tipe: 4,4 s Tenperature

of & Lgl cgnf)gjs%%ni &Zﬁ%twat%r&%é@%c %g b dPiehES B MBI ol o rakoved  and
weighed on a microbalance. The amount of condensate was determined from the
difference in the weight of the foil before and after the test. The coating value is the
weight of the coating precipitated on the foil relative to the original weight of the
granules, in percent.
10

Measurement of the electric field strength:

The influence of the process according to the invention was checked by means of
measurements of the electric field strength on finished injection-moulded parts, in
15 the present case on disks. The following injection-moulding parameters and
conditions were established for the production of these optical disks:
Machine: Netstal Discjet
20 Matrix: audio stamper

Cycle time: 4.4 s

Temperature of the composition: 310-330°C
25

Substrate dimensions: audio CD
Tool temperature, matrix side: 60°C

30 Before the start of the injection-moulding process, a new audio stamper was inserted

into the machine. Before the new stamper was inserted, the entire injection-



Tool tenperature, matrix side: 60C WD 2008/138517PCT/ EP2008/ 003632 -
41 - moul ding installation was cl eaned of previous material so that

t he nmeasured not falsified. The electric fiel
V\’%‘ﬂﬁﬁfﬂ?iﬁ stg:)ﬁﬁl;z&@%ﬂ‘sz

was neasured using a field nmeter fromE tec (EM 5 5812

| medi ately after the end of the injection-noul ding process, the disk
was renoved by neans of a robot arm and ggposited. The di sk was not
allowed to cone into contact wwth netal, because otherw se the
nmeasurenent is inpaired. Furthernore, any ionisers present had to be
swi tched of f e drrete was .pasi tioned, ap veth di sk a

di stance of 1(516°u1§‘}]$ Pt:‘s" lﬁtﬁ%‘ Wﬁsriﬂ??ﬂ?fi PERVIORS Qi \S,‘Ot}ﬁ‘l ed?esaF‘HFfi:éng?s
the field neteverd n@trulkiied] nsi de edge of the disk was 29 nm and was
oriented centrally over the witable surface. The di sk was not noved.
Measurenent of the field accordingly took place within a peri od of

from3 to 10 3gcaélerid Plel Vgt VAP IikR8 fatm%tteﬁtlttia th%;t!eg (BfE

process. 15 The neasuring device was connected to an X
whi ch t he® val é@@%r@mmlﬁéﬂ%ﬂm end phtheiigedtimn-matldigg @tocval the dixk Watse

e i i R e T e

after the st amttoof:ontm prithc @], thaztusé SOthemS@y th\emeBufe@RPONEI Mpaired.
electric fiel ﬂﬁo strenth onthe ce of cEeflrst 100 di sks was
recorded. Aftefl b?&@e%@ft% eas“flt‘i}‘? & 100 neasurenents
were carried out. After the 3rd serles of nmeasur enents, that |s to
gy after abou %hours t he measurenent was stop

c

rryingtlut the Tirishaigies fis popitiongds aboweiithe Gpapt § dtpséﬁnb@ Oﬁﬁ%iﬁ@@i froprathe
t he 25hum di t yoGkHnkdd Qd{kﬁrﬂ&aqﬂé QLeRke E\Pﬁ’xcfffe% tﬁ'gmst@te %is?cﬂdedgpﬁf he

roomtenperature was from22 to 28C. Exanple 1 npari1 son exa
disk was 29 mm and was oriented centrally over the wntable surface. The disk was

not moved. Measurement of the field accordingly took place within a period of from
3 to 10 seconds following completion of the injection-moulding process.
15
The measuring device was connected to an x/y plotter, on which the values were
printed out. A particular integral value of the electric field was accordingly assigned
to each measured disk. In order to limit the amount of data, 100 measurements were
carried out after the start of the process, that is to say the corresponding electric field
20 strength on the surface of the first 100 disks was recorded. After in each case
{ 60 minutes, a further 100 measurements were carried out. After the 3rd series of

measurements, that is to say after about 2 hours, the measurement was stopped.
When cairying out the measurement it was additionally to be ensured that the

25 humidity during the measurement was from 20 to 50 % and the room temperature
was from 22 to 28°C.

Example 1 (comparison example)

30 From a receiver, 7500 kg/h of melt mixture comprising 3741 kg/h of diphenyl
carbonate (17.45 kmol/h) and 3759 kg/h of bisphenol A (16.47 kmol/h), with



-42 - addition of 4.19 kg/h of a catalyst m xture, were punped
t hrough .a heat exchanger, heated to 190C and gui ded through a

resi dence col Wzmﬂg&%lpar and 190C. The nean residence tj PGS/ 004832

m nutes. The catal yst m xture consisted of 0.52 kg of the phenol
adduct of tetraphenyl phosphoni um phenol ate (containing 65.5 wt.%

St et raphenyl phosphoni um phenol ate 0. 786_gpl) dissolved in 4.5 kg of
phenol. The nelt was then passed via a relief valve into a separator
under a pressure of 200 nmbar. The nelt flow ng off was heated to 200C

o521 112 S b YRR A M1, VA%, MBI 0B Bcner

resi dence ti mheastéd 20196°Cuind uidel ghrdedt a vafdept@tng Bt O bienaanhec. e
stages, which were of identical_construction. The pressur

3 Ir e,
tenper at ur e afRPAR SEHRFAAT BIE;hS SOdRNtes ol satplysh @izt eomeisiad f 852 dee of
vere 90/ 70/ 40 twEb Bheno? 4d ik 226 R 5p1RA p LA R eﬂ&%@sqcoﬁﬁihi dg?.S wt.%

vapours were guided via pressure regulators into a colum u

vacuum and di $e¢raheyeiphopphonant phepsla Ocidrden s dissebved 154 Ftkg obphapoher was
t hen condensed in a subsequent basket reactor at 280C and 4.7 nbar,
with a residence tinme of 45 mnutes, to give a higher nol ecul ar

wei ght pr oducTheimgewae theni passed ivic asliof wide ihtdl 8 Sepafdier waieo drigessarceof

condensed. 20A.parti stream of 150 kg/h nelt , diverted fromthe
melt stream \%ﬂ‘? %/aathegmeﬁe O‘Vlﬁgo"fg "Y"‘I.Q?r F?i‘éetd H’aﬁﬁ@p PEARe B2 fallng diims
of a gear punMBvapdrfordmhidhl wis BledrisdPhRRABYrEds@e of 200 mbar, and coll cte% in a
tris(4-benzenesul fonate) were added to the partial stream ang t he

m xt ure Mas gifcaver Aler 2 revigence timexafr20hminuieg, theinealigyes pumptidantet the next
ratio of 20 a d Nt o & h ' ; e j I fter
com ng toget hg? eé)?ta%égl“@?cgkw é’%s"?a?‘%‘@%ne 05 ftg%lllbrrl'is’g}z%@%gesﬁlz%éE\%@ﬁr%%%aatne)
was di stri but essidensm gne ocmiditionhr sughe ulnd/hed/4te| stagt reaen BY/76vdan smbaf;
a further stati ] .~ 1he sa treated was exposed further to

t he process cé#‘n%?ﬁ%ﬁj'rsci ﬂ‘%a?&ﬁé/i%é‘?m‘btﬁ%éﬁ the; Yenoyrs ¥ereogded e pressue
and with a rreedgura&&s 84 GoluinHRn@r vASRn il difhargddBY Be MRS LHRRqSfded
to the nelt 250 ppm of glycerol nonostearate, which serves as noul d

rel ease 1<’§§gent, inliquid 30form as well as 50 ppm of

tris(2-ethyl hexyly; ( : ~-42- S tabili .and
the nelt was ? Eer?l lg%%%gté%naﬁ%r}%ﬁtﬁ ét é???@q%e;ﬁ Bkl Bty 445078 Mha
4.7 mbar, with a residence time of 45 minutes, to give a higher molecular weight

product whose relative viscosity was 1.195. The vapours were condensed.

20 A partial stream of 150 kg/h melt was diverted from the melt stream, which was
guided into a further basket reactor, by means of a gear pump; 2.0 g/h of 1,2,3-
propanetriol tris(4-benzenesulfonate) were added to the partial stream, and the
mixture was guided viag a static mixer having a length-to-diameter ratio of 20 and
passed back info the main melt stream. Directly after coming together, the 1,2,3-

25 propanetriol tris{4-benzenesulfonate) was distributed homogeneously throughout the
melt stream by means of a further static mixer. The melt so treated was exposed
further to the process conditions in a further basket reactor at 294°C, 0.7 mbar and
with & mean residence time of 130 minutes. There were then added to the melt
250 ppm of glycerol monostearate, which serves as mould release agent, in liquid

30 form, as well as 50 ppm of tris(2-ethylhexyl) phosphate (CAS: 78-42-2) as heat

stabiliser, and the melt was then discharged and granulated.



-43 - The production of the optical nouldings (disks) and the “
measurenent of the electric field strength were carried out as

descri bed abo end, the resulting granules wer

hours and the\é@%?ga(gggésgieﬁ to disks by neans of a Netstal cqr/ﬁﬁﬁosfogfﬁsz
i nj ection-noul di ng machi ne (see above) at a cycle tinme of 4. 4 seconds
under the parameters indicated above. Anyqudi o stanper was used as
the matrix. The electric field of the first 100 di sks was neasured as
descri bed above using a field neter. After one hour, a further 100

di sks were nmeasured in succession; the injection-noul ding process was
not interrupted. After a further hour, 100 disks were |ikew se

10neasur ed i n Thegpeemsianc! the bptmaainumﬂidgﬂ (diskapariteias weashrotadnd 85 tHRfeldchR
| ast 100 di sk te %tﬁ hour s', C}iontl uouys i njection-noul di ng_process

were used. Thé'® (e earriechout ap deserbed aIbP‘éq dodius endyithe fé@‘@ﬂﬁe%rﬁ%ﬁs
100 disks (af tgfe anapwr% héudh 8kd A ;ﬁ@é&a@ﬂ rﬂ& di%k@ mf%&éané’\@ﬁal\?éstﬁ TP
. 0

15 The coating test gave a condensate of t of
phenol i ¢ “0H gryefsien-racrddipp mashing dsqei ﬂ’ﬂow)r@ 3«%@&)@1@»01'6%4 sesendsotngder the

19, 990 5/ mo) - PEAERRRDRARRICN LA RSl A Wk 180 ANRE BN icklte™

19, 450 g/ nol . conpari son exa roce
Exanpl e 1 was fielsl dfothe dirstnl delsltsewah ntasuedce debatbed abm’a odingl a ieBt meter.

propanetri ol zen wer e _added, before the finishing
reactor. In adc?l ? f()gi%%%gﬁl 4 ?@é{ﬁ%f &S MEAFHIEG Hk SUCEEFSIOB st mjection:
1, 2, 3- pr opaneioubifing prosdsé whe hsehesublonata)a HEhe RAdgdo Rkt tvere likewise
mat eri al after the ]| ast basket_reactor, that is to say the

| as
process S ep. MEAYTGH 1 SHeeesHigR FHesy a@ﬁ‘i‘.ﬁ? e mgryregr ahies &F dhe last 100 disks

after 2 hours' continuous injection-moulding process were used,

The mean value of the electric field strength of the last 100 disks (after 2 hours'

injection-moulding process) was —25.0 kV/m.

15
The coating test gave a condensate of 0.0967 wt.%.
Content of phenolic OH groups: 470 ppm
20 The limiting viscosity of the polymer is 36.5. This corresponds to a molecular

weight of approximately M,, = 19,450 g/mol.
Example 2 (comparison example)

25 The procedure of Example 1 was followed, with the difference that 2 ppm of 1,2,3-
propanetriol tris(4-benzenesulfonate) were added before the finishing reactor. In
addition, unlike in Example 1, a further 10 ppm of 1,2,3-propanetriol tris(4-benzene-
sulfonate) were added to the material after the last basket reactor, that is to say the

last process step. The mixture was then spun off and granulated.
30



- 44 - The production of the disks and the neasurenent of the
electric field strength were carried out as described above. The nean

val ue of the elachigiigesiyel d strength of the last 100 di skg-(Abb&loosks
hours' injection-noul ding process) was -24.6 kV/m 5 The coating tes

gave a condensate of 0.0957 wt.% Content of phenolic OH groups: 500
ppm 10The limting viscosity of the polyggr is 35.4. This corresponds
to a nol ecul ar weight of approximately My, = 18,740 g/ nol. Exanple 3
(according to the invention) 15The procedure of Exanple 1 was

foll owed, wt i.f: . m.of salicvlic acid wer
added to the rrhre{%eg? ?%Cﬁélftg g@%?ﬁ%ég?g%ﬁlgg%%ggf e ttf&er %ﬁe?tﬂ%ﬁehdsmﬂgﬁﬁ’ﬁre
t he | ast processiedtogpas deb@ilwiixbenee was t hen spun of f and granul at ed.

The production,of the disks.an he asurement, of the electric field
strength were 20¢8F ¥'% thﬁseq@é?cﬁagége%]bﬁgﬁhef  HOapiskeafelier Hhounge
el ectric fiel dnjsttic@ngblildog pidtess) aat 0 dinsks (after 2 hours'

i njection-noul ding process) was -15.8 kV/m The coating test gave a

condensat® of 0.0974 wt.% 25 Content of phenolic OH groups: 470 ppm
The coating test gave a condensate of 0.0957 wt.%.

Content of phenolic OH groups: 500 ppm

! 10 The hmiting viscosity of the polymer is 35.4. This corresponds to a molecular
weight of approximately M,, = 18,740 g/mol.

Example 3 (according to the invention)

15 The procedure of Example 1 was followed, with the difference that 300 ppm of
salicylic acid were added to the material after the last basket reactor, that is to say

the last process step. The mixture was then spun off and granulated.

The production of the disks and the measurement of the electric field strength were
20 carried out as described above,
{ The mean value of the electric field strength of the last 100 disks (after 2 hours'

injection-moulding process) was —15.8 kV/m.

The coating test gave a condensate of 0.0974 wt.%.
25

Content of phenolic OH groups: 470 ppm

The limiting viscosity of the polymer is 36.3. This corresponds to a molecular
weight of approximately M,, = 19,320 g/mol.
30



The limting viscosity of the polyner is 36.3. This corresponds to a
nol ecul ar wei ght of approximately M = 19, 320 g/ nol.

2008/ 13851 7PClwER#RASs9P3632 -45 - Exanple 4 (according t ﬂ!{ﬁousmosﬁsz
i nventi on) The procedure of Exanple 1 was followed, w tlﬁ:

di fference that 100 ppm of acetylsalicylic acid were added to the
material after the |ast basket reactor, ihat is to 5say the |ast
process step. The m xture was then spun off and granul ated. The
production of the disks and the neasurenment of the electric field

strength weremyﬂgfg(&%nﬁﬁg%ﬁ)e%?gé‘ﬁgﬂp bove. The nean val ue

of the electric stren st 100 di sks (after 2 hours'
10i nj ecti on-noul di ng process) was -11.1 kV/m The coating test gave a

condensat e of .0.089 % nt ent of enol i c. aups: 470 m The
limting viscddPeosuend %‘%}ﬁ%ﬁ Oyed ity t ‘5%@&%&4}@ t1§6’£pm of
nol ecul ar wei gbétyledlicyRP a&id e @id}édM the ra9erih® On&t/ AP last HaXisiBdaBtoP that is to
(according to the invention) The procedure of Example 1 was f ol | owed,

with the i ff&REHELast eeessolor pldin o tuse was fhem sruayar and ganylaik e added
to the material after the | ast basket reactor, that is to say the

| ast process step. The m xture was then spun off and granul at ed.
25The pr oduct iTha pofductien of thk diskhend the nreaisementef theadlecirirefielll etengttc were

field strengt r s described above. The nean val ue of
the electric ?%%Sutfa?é#leét%eggotv e last 100 disks (after 2 hours'
i nj ecti on- noulTde mg:apr\ahmstsf)th\w&lﬁc&& flellt ¥ireagth of the last 100 disks (after 2 hours'

{ 10 injection-moulding process) was —11.1 ¥V/m.
The coating test gave a condensate of 0.089 wt.%.

Content of phenolic OH groups: 470 ppm
15
The limiting viscosity of the polymer is 36.1, This corresponds to a molecular

weight of approximately My, = 19,190 g/mol.

Example S (according to the invention)
20
{ The procedure of Example 1 was followed, with the difference that 300 ppm of
acetylsalicylic acid were added to the material after the last basket reactor, that is to

say the last process step. The mixture was then spun off and granulated.

25 The production of the disks and the measurement of the electric field strength were
carried out as described above.
The mean value of the electric field strength of the last 100 disks (after 2 hours'

injection-moulding process) was +9.0 kV/m.

30 The coating test gave a condensate of 0.0963 wt.%.



WO 2008/ 138517PCT/ EP2008/ 003632 - 46 - Content of phenolic OH groups:
460:ppm (Wm.) The limting viscosity of the polynmer is 36.0. This
corresponds toy@em@hssut ar wei ght of approxi mately Mv = 1&vkQodd/oi¥eb2
5 Exanple 6 (according to the invention) The procedure of Exanple
1 was followed, with the difference that 100 ppm of 5, 5-

met hyl enebi s(salicylic acid) were added_iig-the material after the

| ast basket reactor, 10that is to say the |ast process step. The

m xture was then spun off and granul ated. The production of the disks
and the neasurggei G, rength were carried out
as descri bed abovegopﬁh&h&%@%g’%d gn%@ hg“g? the electric field
strength of the | ast 100 di sks (after 2 hours' 15injection-noul di ng

process) was cedl ex es,.accordin

i nvention sur pr| S| ng?{%%ﬁmm %B%IF’E%‘" b%g?b gétcrogﬁpé’flgsbtt%ﬁarpﬁlﬁc"g§
conmpar ed wi t h welight oDapasiisiarlyeMa Bl 0andol. despi t e addi ti onal
additives, conparably | ow deposits on the disks. 20 - 47 - Patent

claims 1.0 A process for the preparation of a polycarbonate which

conpri ses a NMgyandpl@® &RS6RAing tocBb iRRpREOCESS, Wwhich conpri ses
reacting at |east one dihydroxyaryl conmpound in a nulti-stage process

with at | east one diaryl carbonate using at | east one catalyst,

wherein at | eapb gﬁ%@dfh‘@ B&* ﬁk le ilswﬁ cgwetdo H?her@%fgregge tﬁgtel(]ro gﬁalstﬁ%t 5-

reaction stage, one or e aronmatic h rox carpoxylic a or
derivatives t hmtl'etbﬁfneblséabajdiedciﬁhmre afiedto tﬂlhmatmt aﬁ@almet lastrbaskted geacto?.

Th
hygrg;%g)fzoiyca?% I%lgl tﬁj aso?‘-”"aeé;f' F@%é‘ﬂ%guret‘ﬁ@ratgg} Sﬂugpgfraé‘dgf?é‘“wednore
compound(s) of the general formula (VI), (M1) or (VIIl)

The production of the disks and the measurement of the electric field strength were
carried out as described above.
The mean value of the electric field strength of the last 100 disks (after 2 hours'

15 injection-moulding process) was +10.0 kV/m.

The preceding examples according to the invention surprisingly show a markedly
lower electrostatic charge as compared with the comparison examples and, despite

additional additives, comparably low deposits on the disks.
20



X (V1) wherein R and RP i ndependently of one
or a linear, cyclic or branched Cs-Cmaral kyl ra

anot her represent H

dical or a linear,

cyclic or branched Cl-CHnhydroxyal lcyl radical, R2 and R2 - 48 -

i ndependent|y of one another represent a |inear
C6- C34-aral kyl radical, R3 and R3l independently
represent H, a linear or branched G - oal koxyca
C6- C34- aryl carbonyl radical, R4represemys H or a
C-Cnrallcyl, Cs-Cmat-al kyl radical or a linear
G - Cro- hydr oxpraddelaimadi cal " represents 1 or 2,
integer fromT to 3,

or branched CC- al kyl,

of one anot her
rbonyl or

| i near or branched
or branched
represents 0 or an

1. A process for the preparation of & polycarbonate which comprises a

melt fransesterification process, which comprises reacting at least one

dihydroxyary] compound in a multi-stage process with at least one diaryl

carbonate using at least one catalyst, wherein at least one inhibitor is added to the

melt before the last reaction stage, and one or more aromatic hydroxycarboxylic

acids or derivatives thereof are added in or after the last reaction stage.

2 The process according to claim 1, wherein

the aromalic

hydroxyecarboxylic acid(s) or derivative(s) thereof is/are one or more
compound(s) of the general formula (VI), (VII) or (VIII)

(R%, (R%

(COORT)
g

(R%, (Vi) COOR?
(R®,
1
X
Z o7 o7
COOR4 (VD
{ )
wherein
Rland RY

COORY

independently of one another represent I or a linear, cyclic or branched
C1-Cio-alkyl, Ce-Cag-aratkyl radical or a linear, cyclic or branched C-Co-

hydroxyalkyl radical,
R? and R¥



represents 1 O 2, represents a dival ent radical consisting of from!l
to 8 carbon and/or hetero atons, and Xrepresents a Cl-Cl O al kyl,

Cl1- C10- al kyl phenyl or a phenyl radical. 3.The process according to
claim2, wherein Rl and R d i ndependently of one another represent H
or a linear or branched C)-CG&l kyl radical or a linear

CL- C6- hydr oxyal kyl radical, R2 and RT i ndependently of one another
represent Hor a linear or branched CrGgal kyl radical, R3 and R3'

i ndependent|ly of one another represent 1.1, a nethyl carbonyl,

et hyl car bonyl, propylc I . rdoc .

radi cal, represents H %ﬁ&gﬂ%{aﬂﬁe&g?%;%o%%ﬁgﬁg%a&fi{a&%’ %‘?{rlf;ﬁ/% @lqﬂﬂlm’
C6- C34- ar al kyl radi cal Cofmaralyhedipalor branched Cl- 010- hydroxyal | cyl
radi cal , 1represen1{,sandl 3 - 49 - nrepresents 0 or!, inrepresents 1,

independently of one another represent H, a linear or branched Cy-Cyo-

alkoxyearbonyl or Cg-Css-arylcarbonyl radical,

R rapresents H or a linear or branched Cy-Cyp-alkyl, Cs-Cyy-araliyl radical or
a linear or branched Cy-Cro-hydroxyalkyl radical, ,

i represenis 1 or 2,
'A n represents O or an integer from | to 3,
| m represents 1 or 2,
Y represents a divalent radical consisting of from 1 to 8 carbon andfor hetero
atoms, and

X represents a C;-Cyg-alkyl, C;-Cio-alkylphenyl or a phenyl radical.

3. The process according to claim 2, wherein

R'2nd R
independently of one another represent I or a linear or branched C)-Ce-
allyl radical or a linear C|-Cg-hydroxyalkyl radical,

RZand R”

( independently of one another represent H or a linear or branched Cy-Cy-

alkyl radical,

R? and R*

independently of one another represent 11, 2 methylcarbonyl,
ethylcarbonyl, propylearbonyl, phenylcarbonyl, or butylcarbony! radical,

R* represents H or a linear or branched Cy-Cio-alikyl, Cs-Cyy-aratkyl radical or
a linear or branched C,-Co-hydroxyalkyl radical,

1 represents 1,



Yrepresents a-C(R5)(R6)-, -(0125126)m, -0-, -S-, -S(=0)-, -S(=0)2-,
-0((>0)0-, -0-C(R5R6)0-, particularly preferably -C(R5)(R6)-, wherein
Rs. and R6 i ndependently of one another represent a C -Cl0-al kyl

radi cal, and Xrepresents a phenyl radical, 4. The process according
to claim3, wherein 12? and R31 i ndependently of one anot her
represent H or a nethyl carbonyl radical, Rlrepresents H or a linear
or branched 01- C6-al kyl radical or a l-i48ear Cl-C6- hydroxyall cyl

radi cal, and represents a-C(R5(R6)- wherein Rs and R6 nethyl. 5. The
process accordi ngat 0 Ghaéseatdgovierein the aromatic hydroxycarboxylic
acid(s) or derivative(s) thereof is at |east one conmpound sel ected
fromthe group consi strepreggené 1,2, 4- di hydr oxybenzoi ¢ aci d,

3, 5-di hydroxybenzoic acid, 3,5-dji §opropﬁldl sal i Cé} ic acid,

5, 5- met hyl enedi sal¥i cylrreesartt & CRIR o y{CRE Jci -8:» -Gre SN ab et f{E~@ki d,
salicylic acid nethyl -@%%O-,S%Jd(ﬁsﬂ)b% pﬁg&ﬂmg-p?éfé}yﬂclﬁhmf)(@,tﬁfa@ﬂd

salicylic acid n-butyl_.estef. 6. The process according.to clajm1l,
wher ei n t he inhibitor Rsém‘éRi’E}f“fPﬁ?dﬁe%r?F feAnHsT srpFegent %ﬁ"@%&l“%‘?’l‘"b‘k’(’m’
organi ¢ sul fur-contai nindg acids or m xtures thereof 7. The process
according to claim5, wherein the inhibitor is a sulfur-containing
acid, an ester of Xor gampresestalh phenylagliveli ni ng aci ds or m xtures

t hereof. a. The process according to claiml, wherein the

di hydr oxyaryl 4 conpound i egtocks asbrdRR® d@AROMReEiSel ected from the
group consisting of di hydroxybenzene, dihydroxydi phenyl,
bi s- (hydr oxypheny &} ailéane, his- - 50 -

independently of one another represent H or a methylcarbonyl radical,

R represents H or a linear or branched Cy-Cs-alkyl radical or a linear Cy-Cs-

hydroxyatkyl radical, and

Y represenis a~CRYRY- wherein R® and R® methyl.

3 The process according o claim 1, wherein the aromatic hydroxy-
carboxylic acid(s) or derivative(s) thercof is at least one compound selected from
the group consisting of 2,4-dihydroxybenzoic acid, 3,5-dihydroxybenzoic acid,
3,5-diisopropylsalicylic acid, 5,5-methylenedisalicylic acid, salicylic acid,
acelylsalicylic acid, salicylic acid methyl ester, salicylic acid 2-ethylhexyl ester

and salicylic acid n-buty! ester.

6. The process according to claim 1, wherein the inhibitor is a sulfur-

containing acid, an ester of organic sulfur-containing acids or mixtures thereof.

7. The process accotding to claim 5, wherein the inhibitor is a sulfur-

containing acid, an ester of organic sulfur-containing acids or mixtures thereof.

8. The process according to claim 1, wherein the dibydroxyaryl
compound is at least one compound selected from the group consisting of

dihydroxybenzene, dihydroxydiphenyl, bis-(hydroxyphenyl)-alkane, bis-



(hydr oxyphenyl) - cycl oal kane, bis-(hydroxyphenyl)-aryl,

bi s- (hydr oxyphenyl) ether, bis-(hydroxyphenyl) ketone,

bi s- (hydroxyphenyl) sul fide, bis(hydroxyphenyp-sulfone,

bi s- (hydr oxyphenyl) sul foxide, 1,11-bis- .

(hydr oxyphenyl) - di i sopropyl benzene, conpounds thereof that are
allcylated on the ring and conpounds thereof that are hal ogenated on
the ring. 9. The process according to-gaim7, wherein the

di hydroxyaryl conpound is at |east one conpound sel ected fromthe

group consi sting @fydebishekyDxeyIeaae is- (B hﬁsﬂﬁl&krdm‘{yphenyl)
e L B i S

bi s- (hydr oxypheny Idydtcayphemey])-solfene( tisy iy doogypleaply dul foddd, 1,1'dds-

bi s(hydr Oxyphenyl)ﬁh oy % )-c{?"s 639%6%%%}2@ Hﬁ&)ﬁh?m&bﬂ dhgi{(:%r% lat?d on, the

1, 1' - bi s(hydroxyp ene, npoun
are al kylated on tnne |°ﬁ1§}P‘aﬁéﬁ%@Mé@mh#%eqﬂééﬁnﬁhaﬂg are haI ogenat ed
on the ring. 10. The process according to claim1, wherein the diaryl
car bonat e(s) @ane or rmrEﬂﬁ@fﬁaﬁmﬂﬁ&dﬁlﬁtddmgﬁﬁlﬁfeahhéﬂhy&dt@arﬂll)

anot h

wherein R 1t' and R o
wher el n or di fa? Som natuné is é’c Icasrl on%ge nrﬁo%%f sa%cteff fromm ﬁl §Hguh consrlshbl% 3nc hed

i denti cal represe rogen,

Cl- C34-al kyl, C7- @Blatdrat}ibyrtzarrwdilhbkomﬁd)pl@uylehwﬂhydrme@mﬂ -gktheis-al so
represent -COO R'4 ToalkAR RS ) nédyD)
branched G - C34- aI C@ &Da | ary %ﬁi&%a&é}%g}%ﬁﬂ?s thg{%%he&pr ocess
agccording to cl ai tha b‘%ﬂb’ﬁ@i‘ﬂ’h‘t’rﬁ’ kﬂ‘i%‘is bis-(hy é’Pﬁ@h“é‘ﬁ’@("‘gﬁde@h‘& or nore

conpounds of the ggaRkAhedyDrsilbm, kid-ihydroxypichyD) suifehiey, @ik It and R’
(hydroxyphenyl)-diisopropylbenzene, compounds thereof that are alkylated on the
ring and compounds thereof that are halogenated on the ring.

10. The process according to claim 1, wherein the diaryl carbonate(s) one

or more compounds of the general formula (IT)

wherein

——

R, R'and R”

independently of one another are identical or different and represent
hydrogen, linear or branched C;-Cay-alkyl, C;—C;:;-alk}'lar}'fl or Cg-Cry-nryl,
R can further also represent ~-COO-R!", wherein R™ represents lhiydrogen,
linear or branched Cy-Cjg-atkyl, C;-Cas-alkylaryl or Cs-Caa-aryl.

11, The process according to claim 9, wherein the diaryl carbonate(s) one

or more compounds of the general formula (1)



i ndependently of one another are identical or different and represent
hydr ogen, linear or branched Cl-C34-al kyl, C7-C34-al kylaryl or
e6-C34-aryl, It can. further also represent -000-12!", wherein It"
represents hydrogen, linear or branched Cl-Csral kyl, C7-C34-al kyl aryl
or C6-C)daryl. 12. The process according to claim1l1, wherein the
catalyst is one or nore conpound(s) selected fromthe group
consisting of alkali, alkaline earth am-oniumsalts 13. The process
according to claiml, wherein the catalyst(s) conprises oniumsalts.
14. The process according to aim 11, mhereiﬂ the catal yst(s)
conprises oniumsalts. 15. The_procesgyaccording to claiml, which
further conprises a branchi yent ~ 46. A g ar bonat e obt ai ned by
the process according to clLafm¥ ang théopo bonate has a content
of phenolic OH end groupsRof Tmore,than 150 K. A ol di ngs whi ch
conprises the polynmutonate accordBng to claimi16. 1 An extrudate
whi ch conprises the polycarbonate according to claim16. 19. An
optical data storqﬂg:%ediun1mhich conpri ses the pol ycarbonate
according to claini 8. 20. A l'i ght-diffusing plate which conprises
the pol ycarbonat egagcgighng to claim 16.

E3

independently of one another are identical or different and represent
hydrogen, linear or branched Cy-Cyq-alkyl, Cp-Cys-alkylaryl or Cg-Cs4-aryl,
¢ R can further also represent ~COO-R'", wherein R'™ represenis hydrogen,

linear or branched Ci-Csy-alkyl, C7-Caq-alkylaryl or Cs-Cay-aryl.

12. The process according to claim 1, wherein the catalyst is one or more

compound(s) selected from the group consisting of alkali, alkaline earth and

onium salts

13. The process according to claim 1, wherein the catalysi(s) comprises
onium salts.

14. The process according to claim 11, wherein the catalyst(s) comprises
oninm salts.

15. The process according to claim 1, which further comprises a branching
agent

16. A polycarbonate obtained by the process according to claim 1 and the

polycarbonate has a content of phenolic OH end groups of more than 150 ppm.

17. A moldings which comprises the polycarbonate according to claim 16.

18, An extrudate which comprises the polycarbonate according to claim
L6.

19. An optical data storage medium which comprises the polycarbonate

according fo claini 16,

20. A light-diffusing plafe which comprises the polycarbonale according
to claim 16,



