-1- "Process for the preparation of polvcarbonate by the nelt
transesterification process The invention provides a process for the
preparation of polycarbonate by the nelt 5 transesterification process,

pol ycarbonate having a | ow el ectrostatic charge obtainable by this process,
and noul di ngs or extrudates, in particular optical data storage nedia or

| i ght-diffusing plates, nade fromthis polycarbonate. Optical data recording
materials are increasingly being used as A “variable recording 10 and/or
archiving nmediumfor |arge amobunts of data. Exanples of this type of optical
data storage nedia are CD super - audlo CD, CD-R CD- RW DVD DVD-R, ~ DVD+R,
DVD- R DVD+RRro¢¢ D th 3! on rpfppolvearbphate i the malt trangesterificationr i al s,
such as, for exa Ie polycarbonate 15 polynethyl nethacrylate and
chenical nndi¢¥%§§§ons thereof, are typically used for optical storage
medi a. Pol ycarbonate as substrate material is suitable in particul ar for
optical disks that are witable once and readabl e repeatedly as well as for
optical di skdhetnavention provideshd processefar gt grepmuorabépolﬁ/oarbomeée bydhlmmelton of

moul di ngs, from t he utonotive gl azi sector, .such as e
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changes and is distingui shed E/feshl gh tran (&frency and | npact strength
Accordi ng to Berageanddig@orkight-diffesing pletes.anaderfran thispolysatbormie.es with the 25
i nvol venent- of phenolic end groups can be carried out by the interfacial
process as well as by the process in honbgeneous phase. A further

industrially wnfdalde8 fSrdify mta&%agra@@ ﬁ{ceéahfaglwﬁelﬂ@h%qadswfagw RedrBgel t
transesterification Br ocess. Pol ycarbonate préepared by this process can in

princi pl ¥ 30 ahdousrshiving medismpion thuge arvours$ obata.diampdescofghistyppeofroptical of
the above- deS%rga stgrage media are CD, super-audio CD, CD-R, CD-RW, DVD, DVD-R,

DVD+R, DVD-RW, DVD+RW, HD-DVD and BD.

Transparent thermoplastic plastics materials, 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
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 exanple, for conpact disks (CDs) or digital versatile
di sks (DVDs). However, this process has hitherto had the di sadvant age t hat
‘it yields polycarbonates 5 which, after processing to injection-noul ded
bodi es, have the property of building up high electric fields on the
surface of the injection-noulded article. Thus, for exanple, disks for
optical data storage nedia made fromthig pol ycarbonate build up a high
electric field during their production by the injection-noulding process.
During the production of the optical data storage nedia, this high field
strength on 10 the substrate | eads, for exanple, to dust being attracted
from t he envifororatssrsicloms,t for exhmplenjferceimpactrdisksl¢GDa) of digita] veratilexdisksl e t he
di sks, sti Ckk’ﬁ% ?get her, which reduces the quality of the finished

i njection-no o8 artlcles and additionally renders the injection-noulding
process nore difficult. 15 Furthernore, the electrostatic charging in
particul ar of disks (for optical data carriers) |leads to a |l ack of
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renders the injection-moulding process more difficult.

15 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
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

20 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

defects in the information layer.

In the case of an optical data storage medium in which a writable dye is applied to
25 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

and a trouble-free production process.

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

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



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- described facts. This |l eads to | osses of production and
accordingly causes corresponding additional costs. 5 The electric field
which fornms on the injection-nmoul ded parts during the injection- noul ding
process is not constant during the produ%tion process but follows a
particular field strength pattern. Thus, -it is shown that the field strength
on the disks in question increases after the start of the

i nj ection-noul ding process (provided a 10 new matrix is used) and reaches a
pl at eau or i dcdethreglisadvaniage ohbychsa ihight elgctaiftieald 4s additipaally fpeb¢ seknofn t i ne.

This is an inportant .griterion faor the rformance of the .injection-noulded
part in the dudEedheitd vl o sheSuBfme i, G dsidmy & BEadleye i o
applied to thRsdibedt fRtse. THiSClehidmo dRRERABN prodadtiinN end®f adcBidisdly Ofmsaul ded
bodi es produced from pol ycarbonate by the nelt transesterification process
differs 15 f rcomespeadingfadditiopaltdosts- noul ded bodi es produced from pol ycar bonat e
by the r1gnterfacial process. The starting value of the field strength at the
begi nninmg of the injection-noulding process in the case of pol ycarbonate

prepared by thg di&kfic fiblARRRER SIS bif tHel iARcRERAERBRIed Dattd dUBRS thePmpRRtiomr kedl y
| ower than in the case of polycarbonate prepared by the interfacial

process. The méudieguproedsses wititc¢pnsion? dursg dhd ipsorbetion tperoceas dext tfallows @nni ng
time, such as, fo | e, ,after hours of a nt L nYous .
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(negative fi g} QuedtfoRnigbidhsesidhef A §tagloftiRe Bﬁé&fbﬁhﬁ@ﬁlﬁfnﬁ ROERS(F@viakd tahe
interfacial process. 25 Several approaches have been Tollowed to solve the
probl enl®f a newghateixeis tused)t andi reacheh arpja@eau or gereaseal furthert ordy alightly afiee aadded

L0, e substale ten a1 2 300 LR SUEh  ROLXGRT ANl & empos L ons
wher ei n pol yghiaidnRoRide® Bhet Af HRSUBRGuER prHREHVESteprif WIQH f&Sexample, the
dye is applied to the substrate. The time-dependent charging of injection-moulded
bodies produced from polycarbonate by the melt transesterification process differs
15 from that of injection-moulded bodies produced from polycarbonate by the
interfacial process. The starting value of the field strength at the beginning of the
injection-moulding process in the case of polycarbonate prepared by the melt
transesterification process is in most cases markedly lower than in the case of
polycarbonate prepared by the interfacial process. The plateau value which is
20 established after a certain running time, such as, for example, after 2 hours of a
continuous injection-moulding process, is frequently markedly in the negative range
(negative field strength), in contrast to polycarbonate prepared by the interfacial

process.

25 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
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

30 antistatics here. EP-A 922 728 describes various antistatics, such as polyalkylene

glycol derivatives, ethoxylated sorbitan monolaurate, polysiloxane derivatives,



addi tives. Phosphoric acid derivatives inter alia are added to the

pol ycarbonate as 30 antistatics here. EP-A 922 728 describes vari ous
antistatics, such as polyal kylene glycol derivatives, ethoxylated sorbitan
nonol aur ate, pol ysil oxane derivatives, -4- phosphine oxides as well as

di st earyl hydr oxyam ne, which can be used individually or in the form of

m xt ures. Japanese application JP-A 62 207 358 descri bes esters of
phosphorous acid as additives having antiktati c activity. In US 5, 668, 202,
sulfonic acid derivatives are described as additives. 5 US 6, 262, 218 and

6, 022, 943 descri be the use of phenyl chloroformate in order to increase the

end group confhesphinoxiies aewtll podigearyitodadxsyamid, whichbeansiecuspd éptividdallyy t he
melt transesterification process). It is, postulated therein that an end
group cont erff Bthefgrm of gaxtutes. Japanese application JR-Acp4 Q8¢ 3 ohdesqabes esters ofst at i ¢

properties. | - di - 1 - ; | < S chain
term nator i r{m P %}%o%ﬁg?fé%?%ﬁﬁgﬁso%g@g Anf'ﬁl&gl% cagg%lw'tlgwgﬁég?og’e%{@ gc in a
| ower static achiadeg@atifestdiedescibedspadiliveg substrate material as conpared
wi th conventional chain termnators. EP-A 1 304 358 describes the use of

short ol?gomers such as, for exanple, bisphenol A bis-(4-tert-butylphenyl

carbonate) ag;@ddichiM@S,ins Qﬂr%@agpsgﬂﬁé %g&ﬁs%{?ﬁéh%\r}gfééﬁloro}éﬂ‘na in order, to

o te
transesterification pr ocess escri can owever, ave an

adver se ef f edhcressettheerd @oep toritentah thehdelt polpcdirbediate (Falyaitdhatepegpaticryt hey
have a tendency at high tenperatures to mgrate fromthe material and can

consequent | y theauelt dransrsterificatian rrcess)altcisapostiglatsd thereiro thaiyasy prd 19U ease
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can al so | ead 16 & poor ér V ani cal "properties and 1 owering
of the gbass WOBAS00/50n488; NP dMter-Butyl phaskli fsi 0sed bHeheinaadininavesinasheadded
substances can cause secondary reactions. The thernmal stability of the base
material carintefasighprasessadhis elaain|termimper sesbledantowes ipticaghsrergof die
pol ycar bonat %oﬁ@ép%'nﬁﬁ‘% substrate material as compared with conventional chain terminators.

EP-A 1 304 358 describes the use of short oligomers such as, for example, bisphenol

A bis-(4-tert-butylphenyl carbonate) as additives in polycarbonate from the melt

15 transesterification process.

The described additives can, however, have an adverse effect on the properties of the
substrate material, because they have a tendency at high temperatures to migrate
from the material and can consequently lead to the formation of a coating or to
20 imperfect release from the mould. Furthermore, the content of oligomers in the
polycarbonate can also lead to a poorer level of mechanical properties and to a
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
25 from the transesterification process is complex. The substances necessary therefor
must be prepared, which is associated with additional costs and an additional process

step for the subsequent "end capping".

DE-A 10 2004 061 754, DE-A 10 2004 061 715, US-A 2006135736, US-A
30 2006135735 and US-A 2006134366 describe materials which are particularly

suitable for the production of low-charge injection-moulded bodies. However, these



25 fromthe transesterification process is conplex. The substances necessary
therefor nust be prepared, which is associated with additional costs and an
‘addi tional process step for the subsequent "end capping”. DE-A 10 2004 061
754, DE-A 10 2004 061 715, US-A 2006135736, US-A 30 2006135735 and US-A
2006134366 describe materials which are particularly suitable for the
production of |ow charge injection-noulded bodi es. However, these -5-
materials are solely polycarbonates that tave been prepared by the
interfacial process. The described neasures have no effect in the nelt
transesterification process. 5 1n order to ensure good coatability of

opti cal dat a nsdteidgeareradlely ipolyichtbopites] ukiiti eve beenc peparedoby ahd dnketfacialser s
are frequently used, which ss an ionised air streamover the disks. The

use of ioni sdFecepmkbhe @ﬁ@ﬂﬁgﬁda%%w@ﬁ have caes stigel i dhgydpedt fransesisgfigation, so

that for an ?,g%g)gﬁ cal process the nunber of ionisers to be used should be
reduced to a mnimum 10 Accordingly, there is a continued need for a
process for the preparation of polycarbonate by the nelt
transesterification process which is suitable for processin t o noul ded
bodi es oY extlR @&Erde eRsiFe 8904 cpabilityeeh priicehdata stomagegaedip in dhgiprodugtion; ¢
woul d be desi : I o5&t hl or on
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extrudates. The dikseThe wass, of hafighomeakes ahPrppvduttion prétdss thars egedsivé,i cat i on
process and a polycarbonate prepared by neans of this process which, after
processi ng t doweverps thetifossagconontigal prergsethe pumbsr ehienisergip bepiask showld as | ow

a charge as %gzéd&wboofnﬁrﬁ%uwe substrate surface and avoi ds the
ed

di sadvant ages descri ereinbefore. Surprisingly, this object is achieved
as follpws: in a nmulti-stage nelt transesterification process, at |east one
inhibitor is added to the nelt before the | ast )

Accordingly, there is a continued need for a process for the preparation of

polycarbonate by the melt transesterification process which is suitable for processing

to moulded bodies or extrudates having a low electrostatic charge. In addition, it

would be desirable for as few deposits as possible to occur on tools or on the

15 corresponding mouldings during processing to moulded bodies or extrudates.

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

20 the substrate surface and avoids the disadvantages described hereinbefore.

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
25 thereof are added in or after the last reaction stage. Polycarbonates prepared by the
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.

30 The present invention therefore provides a process for the preparation of

polycarbonate by the melt transesterification process, wherein at least one



reaction stage, and one or nore aromatic hydroxycarboxylic acids or
derivatives 25 thereof are added in or after the last reaction stage.

‘Pol ycarbonates prepared by the process according to the invention do not
have t he di sadvantages nentioned hereinbefore and are outstandingly
suitable for processing to noul ded bodies or extrudates having a | ow

el ectrostatic charge. 30 The present invention therefore provides a process
for the preparation of polycarbonate by6t'he melt transesterification
process, wherein at |east one -6- dihydroxyaryl conpound is reacted in a
mul ti-stage process wth at | east one diaryl carbonate using at |east one
catal yst, chaliladt@tyasddompotdidhis radctédmsd muitestagd ploictsrwitls at ek edle diarglne nel t
before the | ast reactjon stage, and one or nmore aronatic hydroxycarpoxylic
aci ds or der COROPYIEISIECHIEIY A AHbEH sharsierizad B thahat leastOnedahioitents s

stage. The prgG&sso atﬁg%gft NBebi EH%elds{“fﬁ‘%gbgpsé%gef CAl" b o‘?“ﬁloi’ec%%n%ﬁg to

the nelt transesteritication process. atron of aromatic oligo- or
pol y- car bonathgdrdxycarbéeeylitedcidstor dedesives tHeravd areoadpd e esaftérzhdk rasvweadtiont he
literature and is described, for 10 exanple, in Encycl opedia of Polyner
Sci ence,? Vol Stago (1969), Chem stry and Physics of Pol ycarbonates, Polyner
Reviews, H Schnell, Vol. 9, John Wley and Sons, Inc. (1964), p. 44-5 1,
as well as in DE-C 10 31 512, US-A 3,022,272, US-A 5,340,905 and US-A
5, 399, 659. 1¥hécprcedsngecoedihdite theofigsstioniomairied dutuckodding coNeuadi are
transesterified in the nelt wth carbonic acid diesters with the aid of
sui t abl e cat drapsasterifigatigypprosessl The preparatiery ofaematiy eigo-TiPopr-earbenatesdycar ri ed
out in a plural .t . r i n.r J ed im 20 series,
i wni ch | he o sk Pl S @RERoR RRTEE Iokrblla’ G768 HicteGRORRE sCtestibed Foro i o
i's increasegxahpRWis Enchclopedie OfdRslymBr BsicdlegCVoberd) (1V69H) Bhédisty 7arld67, for
exanpl e, can be used for

Physics of Polycarbonates, Polymer Reviews, H. Schnell, Vol. 9, John Wiley and

Sons, Inc. (1964), p. 44-51, as well as in DE-C 10 31 512, US-A 3,022,272, US-A

5,340,905 and US-A 5,399,659.

15 According to this process, aromatic dihydroxy compounds are transesterified in the
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
20 series, in which the molecular weight and hence the viscosity of the polycarbonate is

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
25 synthesis is carried out by transesterification of diaryl carbonates with dihydroxyaryl
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

30 the temperatures rise and the pressures fall further.



carrying out the process according to the invention. In this design, the

pol ycarbonate 25 synthesis is carried out by transesterification of diaryl
carbonates w th di hydroxyaryl conpounds in the presence of quaternary onium
conmpounds, wherein an oligocarbonate is prepared in a plurality of
evaporator stages, with tenperatures increasing stepw se and pressures
falling stepw se, which oligocarbonate i.g- condensed to the pol ycarbonate in
one or two basket reactors arranged in series, as 30 the tenperatures rise
and the pressures fall further. -7- Suitable dihydroxyaryl conpounds for the

fozoon (1) Sl hSRBI s nd Fr BEBRESF abcoFiBE AT IR bR Bt bon

atons whi ch ¢lggie of tHetg@héraPfoemala (Mpr e optional Iy substituted aromatic nucl ei
and aliphatic or «cycloaliphatic radicals or alkylaryls or heteroatons as
bridgi ng nmenbers. 10 Exanpl es of suitabl e di hydroxyaryl conpounds are:

di hydr oxybenzenes, di hydroxy- di ;ﬁtg_rzyb , bis-(h ﬂroxyphenyl ) - al kanes,

bi s- (hydr oxyphenyl ) -cycl oal kanes, "Di's- ﬁ( hydroxyg enyl)-aryls,

bi s- (hydr oxyphenyl ) ethers, bis-(hydroxyphenyl) ketones,

bi s- (hydr oxyphenyl) sul fides, bis-( hydr_oxyfphen | )-sul f ones, i

bi s- (hydr oxyp¥hergm ) issan fassnafiss radical having from 6 to 34 carbon atoms which can

1, 1'-bi s-(hydroxyphenyl) -di i sonropyl benzenes, .as Il as. co unds 15

Uher eof "t hat CRMAHE 001 oR 2t SRy [ERERARR, adbalGs nedtd: aBT HibheRe,

hal ogenat ed egclodliffhatié Rlicald ik ydatgisfod hetRiatcihid 5mi%igm%bé¥lshydr oxyaryl
conpounds are described, for exanple, in DE-A 3 83 96, FR-A 1 561 518, in

H. Schnell, Chem stry and Physics 20 of Polycarbonates, Interscience
Publ i sh : York .19 8 ff: . p. 102 ff. d,.in DG L d, J.T.
pendl ertl randBoBRiEset Bl Rmeaids e AR Ry e e sicker

New Yor k 200Q@iphRnyl¢2 Hi§-(hydroxyphenyl)-alkanes, bis-(hydroxyphenyl)-cycloalkanes, bis-
(hydroxyphenyl)-aryls, bis-(hydroxyphenyl) ethers, bis-(hydroxyphenyl) ketones,
bis-(hydroxyphenyl) sulfides, bis-(hydroxyphenyl)-sulfones, bis-(hydroxyphenyl)
sulfoxides, 1,1'-bis-(hydroxyphenyl)-diisopropylbenzenes, as well as compounds

15 thereof that are alkylated on the ring and compounds thereof that are halogenated on

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 ff; p. 102 ff. and
in D.G. Legrand, J.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-



Preferred di hydroxyaryl conpounds are, for exanple, resorcinol,

4, 4" -di hydroxy- 25 di phenyl, bis-(4-hydroxyphenyl)-nethane,

bi s- (3, 5-di net hyl - 4- hydr oxyphenyl ) - net hane,

bi s- (4- hydr oxyphenyl ) - di phenyl - met hane, 1, 1-bi s-(4-hydroxyphenyl)-1-
phenyl - et hane, 1, 1-bi s-(4-hydroxyphenyl)-1-(1-naphthyl)-ethane, 1,1-bis-(4-
hydr oxyphenyl ) - 1- (2- napht hyl ) - et hane, 2, 2-bi s- (4-hydroxyphenyl) - propane,

2, 2-bis- (3-nethy|-4-hydroxypheny|)-prop§ne,

2, 2-bi s-(3, 5-di net hyl - 4- hydr oxyphenyl ) 30 propane,

2, 2- bi s- (4- hydr oxyphenyl ) - 1- phenyl - propane, 2, 2-bi s-(4-hydroxyphenyl) -
hexaf | uor o- pdanethd- 4-Bydk*oqu$l1eﬁﬂl—)12y1dethy}bptmayl ) - 21- InbtshMLh)bIM)@lphenyZ)-ébmlIi-s- (3,5
8- di net hyl - 4- hydr oxyphenyl ) - 2- met hyl but ane, )

- bi s- (4- hydr @?W?en&f%lsc( o qﬁl@glélnléydroxyphenyl) cyclohexane 1,1-bis-(4-hydroxy-

1, 1-bis-(3, 5 tpﬁér?ﬁ)é h])&etﬁy §gfoﬂé,¥a‘}£eny|1)1 A @1 H?cﬁ)é%en}l) ]3 3b5 ?n&élthwgfc?&‘y'

phenyl) 4- me

i é Ei S- (g ?ildﬁmdeyphe,ﬂzﬂla {13)(4312155drbkypmhijl%-lz-my@lpbiﬂyfue,ne 1, H)lsh(4dhydroxy5-
is- r ox en enzene - bi s- r ox

phenyl ) -3- di ,pb@;{y,lbw){ pcﬂggg)@rhg ey ¥ 1]-bls (4-hydroxyphenyl)-4- dusoprop%'l benz)éne
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2,2',3,3 -tef? éfd;mﬁkbyb4élyéroxzphqné!t)rsalfomt hand 1, 22" 3sTiteteabiydro-3,3,3',3 - tetra-

H i nde_ne] 5, eﬁl%h& %yé?%ﬁarlﬁdﬁlgg%a 5y5 RS efferred di hydroxyaryl conpounds are

resorcinol,

bi s- (4- nydroxyphenyl) di phenyl - nethane 1, 1- bi s- (4- hydr oxyphenyl ) - 1-
phenyl - et hane, bi s-(4-hydroxyphenyl)-1-(1-naphthyl)-ethane, bis-(4-hydroxy-
phenyl ) - 1- (2Pna1@mahly| pre&rr%eilhmrczcymyé qompeyitdsayp resopeinok r b adibydroxy-

2, 2- bi 3,5,1 h ,
13 1- b: 2_ E 4- hﬂﬂ?’g phéﬁgg% V%( . O)&Qrfgpq}/ef}']l%e BRE1 ,1-bis-(4-hydroxyphenyl)-1-
bi s- (3, 5- di Mphawll-eftraydr OEiéth}g' f&xyﬁﬂ&lyghleﬁaﬂﬁ)hthyl) ethane,  bis-(4-hydroxy-

1, 1- bis-(4- hydroxyphen tr1 mef hyl - cycl ohexane,

1,1 - bis-(4- ﬂvhm)tb)df-}ﬁ%@lﬁphthylf&cmanso@ 3bjs-(4oleyrzexxphemd)-propane,  2,2-bis-(3,5-

b' s-(4- {)jydr O)éﬁ/rggﬁ?ly}t-)nyélro%ﬁhse?&f) %@gpang er]zlegms (4-hydroxyphenyl)-cyclohexane, 1,1-
bis-(3,5-dimethyl-4-hydroxyphenyl)-cyclohexane, 1,1-bis-(4-hydroxyphenyl)-3,3,5-
trimethyl-cyclohexane, 1,1'-bis-(4-hydroxyphenyl)-3-diisopropyl-benzene and 1,1'-

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

20 Very particularly preferred dihydroxyaryl compounds are 4,4'-dihydroxydiphenyl,
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



20 Very particularly preferred di hydroxyaryl conpounds are

4, 4" -di hydr oxydi phenyl, 2, 2-bi s-(4-hydroxyphenyl)-propane and

bi s- (4- hydroxyphenyl)-3,3,5-trinethyl- cycl ohexane. It is possible to use
bot h one di hydroxyaryl conpound to form honopol ycarbonates 25 and vari ous
di hydroxyaryl conpounds to form copol ycarbonates. The di hydroxyaryl
conpounds can al so be used with residual9contents of the nonohydroxyaryl
conmpounds from which they were prepared, or the |ow nol ecul ar weight

ol i gocarbonates with residual contents of the nonohydroxyaryl conpounds 30
whi ch were s %QFQ t

r esi dual co?]?gﬁ?tg é@]arg“rr%no ycl?ﬁggg?W%oﬁggﬁﬁfﬁé@gﬁgl%gﬁga%@yé%qgvt . %
preferably upwtdo-9- 10 wt.% particularly preferably up to 5 w.% and very
particularly preferably up to 2 w.% The diaryl carbonates suitable for
reaction with the di hydroxyaryl conpounds are 5 those of the general

formula (I1) I Sieg; | L1y of
one anot her gﬁéd%gn%%% % ﬁdta%kef%)reﬁ%%gé{gwtg??gsﬁgﬁ? )ﬁ %ﬁﬁﬂ |near or
branched Cl1- ﬂibéeafdhylgenﬁl-iﬁﬁﬂulal(lqyl aryl or C6-C34-aryl, R can further al so

represent -COO-R'', wherein represents hydrogen, Iinear or branched
Cl - C34-al kyl , C7-C34-al kyl arpl or C6-C34-aryl .R

Rl [1} R' R"
R )

wherein

R, R' and R" independently of one another are identical or different and represent
10 hydrogen, linear or branched C,-Cs4-alkyl, C7-Cjs-alkylaryl or C¢-Csg-aryl, R
can further also represent -COO-R", wherein R" represents hydrogen, linear

or branched C;-Cs4-alkyl, C;-Css-alkylaryl or Cs-Cs4-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]



Preferred diaryl carbonates are, for exanple, diphenyl carbonate,
nmet hyl phenyl - 15 phenyl carbonates and di- (et hyl phenyl) carbonates,
4- et hyl phenyl - phenyl carbonate, di-(4-ethyl phenyl) carbonate,

4- n- propyl phenyl - phenyl carbonat e, di - ( 4- n-propyl phenyl ) carbonate,

4-1 sopropyl phenyl - phenyl carbonate i -(4- isopropyl phenyl) carbonate,

4- n- but yl phenyl - phenyl carbonate, (4 n butyl phenyl) carbonat e,

4-i sobut yl phenyl - phenyl carbonat e, d| (2 Qsobutylphenyl) carbonate, 4 20
tert-butyl phenyl - phenyl carbonate, (4 tert-butyl phenyl) carbonate,
4-n-pentyl - phenyl - phenyl carbonate i - (4-n-pentyl phenyl) carbonate,

4- n- hexyl pherytbopite, ngfiphemnygml-pher@ﬂ céﬁboﬁat&edlyMF]i}&ﬂ&*})phéﬂﬁp@Mbﬂate 3-
4-isooctyl phenyl - phenyl carbonate - (4-isooctyl phen car bonat e,

4- n- nonyl phemyntammhen)caplwamlatcerboaaw( @ﬁ3wsw9decymb@nx}3/)ca§h¢@tﬁaaﬁéntyl-

P BB SO S0 LS OR BRORD gl
phenyl et hyl ) cpivenye] dp@ﬁéthylataemytatephﬁrbdnaté ythyphelmylate%hagmataﬁmnate di-

- (bi phenyl -4-yl) carbonate, (1- napht hylyﬁ phenyl car bonat e,
4 ( 2- napht hy|(9thbt1éa1}qy1¢$ﬁ)embon@t§r bbpramél s atewphewéptﬁrhw}e, pAicyprppyl

carbonat o, e ARRRRR LU BRERY s itopt AR, S AR ARBM Do
car bonat e, dlcm(bsnﬂenhaﬁﬁﬂy!;gm Tayd- ﬁh&gtr Rarahate, ﬂr {ri-blityl salidiyeaty) cﬁh@ﬁaté

car bonat e, Oéo -trityl phenyl) carbonate, net ht/ sal I cyl at e- phenyl
carbonat e, diisqbrin rsplicdateinhenylt earbonsitgy oic(isebuty h‘?lllc}’é%tﬁ) églbaltliée,p%rhmyl

car bonat o, are At safordies) of RRdR wleReBE) spdne; BTN

car bonat, dlsaltdm@r@m&na&adnuwi(mﬁ safiéy1 Q) eHrBonake, but yl  sal i cyl at e- phenyl
car bonat e, -(n-butyl salicylate) carbonate, isobutyl salicylate-phenyl

car bonat e, -(isobutyl salicylate) carbonate, tert butyI sal i cyl at e- phenyl
car bonat e, tert:-but L.icyl ate ar bo yI at e)
car bonat < an&’a%fcu{aslgmz bferred A ScPluPho B i RSy i bR ey PRV
di aryl conpowhesyl 2h@odate ENY te®BuBMWIROGL) c4rbbRdtd - Hipﬁdﬁbfph%"l%henyl 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 is very particularly preferred.
20 It 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



phenyl carbonate, di-(4-tert-butyl phenyl) carbonate, biphenyl-4-yl-phenyl
_carbonate, di-(biphenyl-4-yl) carbonate,

4- (1-met hyl - | - phenyl et hyl ) - phenyl - phenyl carbonate, 15

di -[4-(1-met hyl -I - phenyl et hyl ) - phenyl ] carbonate and di-(nmethyl salicylate)
carbonate. D phenyl carbonate is very particularly preferred. 20 It is

possi ble to use both one diaryl carbonatE and various diaryl carbonates. The
di ary] carbonates can al so be used with residual contents of the

nmonohydr oxy- aryl conpounds from which they were prepared. The residual
contents of 2 g Q erably
up to 10 w. %&ﬂg%ﬁ}ggg??é%ﬁgﬁﬁﬂ&ﬁggg% gﬁ@ﬁﬂ%@%@%@f%ﬁlﬁ%f\\?ﬁeﬁ rﬁxﬁg{eﬁfcul arly
preferably udiaid carbohat¥s. Based on the di hydroxyaryl conpound(s), from 1.02
to 1.30 nol of the diaryl carbonate(s), preferably from1.04 to 1.25 nol,
particularly preferably from1.045 to 1.22 nol, very particularly
preferably f . 0

di hydr oxyar yFﬁg}g%n{)goﬁ%@ o ??%iﬁgkg%@%@sgﬁgf%ﬂl(%%%%ﬁ%@? lgjer glsadgplotih(g{ea%ove-
nentioned di aioré matohpd@kearyl ch@pomidis) ahiehniss/haees noolbeewlenthléyedr pxthar vl

-11- compound i ndicated hereinbefore then relating to the total apount of
the mixture 8fepagatignof theydissy] qaghonaters) dﬁ%r’fheome@fﬁwdmxyarryl CAmRgNdsifanend
groups, it i i i ition one or 5 nore nonohydroxyaryl
conmpound( s) m?&%ghgﬁlﬁﬁgﬁ%&ﬁ@{h@@ﬁ enployed in the preparation of the

di aryl carbonate(s) used. The nonohygoxyaryl conpounds can be those of the
general fornmula (I11) RAOH RB, & K

OH
B
R o]
R 00)
wherein
10
R*  represents linear or branched C;-Css-alkyl, C;-Css-alkylaryl, C¢-Css-aryl or
-COO-RP, wherein R® represents hydrogen, linear or branched C;-Cys-alkyl,
C7-C34-alkylaryl or C6-C34-aryl, and
15 RB, R® independently of one another are identical or different and represent

hydrogen, linear or branched C;-Cs4-alkyl, C7-Cs4-alkylaryl or C4-Cis-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, isobutyl salicylate, tert-butyl salicylate, phenyl
25 salicylate and benzyl salicylate.

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



(') wherein 10 RA represents linear or branched G - C34-al kyl,

C7-C34-al kylaryl, C6-C34-aryl or -COO R wherein RD represents hydrogen

| i near or branched C -C34-al kyl, C7-C34-al kylaryl or C6-C34-aryl, and 15
RB, Rc independently of one another are identical or different and represent
hydr ogen, linear or branched d -C34-al kyl, C7-C34-al kylaryl or C6-C34-aryl.
Such nonohydroxyaryl conpounds are, for-Exanple, 1-, 2- or 3-nethyl phenol,
2, 4- di net hyl phenol, 4-etyl phenol, 4-n-propyl phenol, 4-isopropyl phenol,
4-n-butyl 20 phenol, 4-isobutyl phenol, 4-tert-butyl phenol, 4-n-pentyl phenol,

4-n- hexyl phengk ,m&lohyaa@seyéryi 96}1% d sz 2R RPBY s Qﬁé‘é&h th§t ﬂB@l’i‘ttf%ﬁﬁ'% bdphregol .
4- cycl ohexyl phenol, 2%- (1= - 1- phenyl et hyl ) - phenol | 'phenol

j t)h_e Po?yﬁheaklmve tlhatg1 at tlnap’lnom;lﬂy)iroxymhobmpdquZemplp?ctdm ylplmnpﬂratlon of theI t
-tri en , |.C alicyl ate a e
butyl oo Sidrtaharsfen i el e Fgbhydrd vt oo cBh PR At R
salicylate aBQmP%‘%ﬁhlle 8@1‘1h§¥ﬁ@fe%ct16h tiend R@fér%lghﬁﬂ% .at 4hé %e%ghn%lgp&}eﬂﬂel and

3- pent adecyl phenol are preterred. - e nondhydr oxyaryl und(s) are
to be sd chosmntiothalhd heiounbof | fraeg mpooimtdroxyaryd beomepdundt canf b¢ Heom 0.2 to

Car boat o1 nad BT dror vy D a3 B v B s! ARy any

point in time during the reaction. It is preferably added at the begi nning
of the 5 reaction. The anmpbunt of free nonohydroxyaryl conmpound can be from
0.2 to 20 mid i%’qaddirtiehdbapbgsibier tntléinge the ad grohps oﬁamsedsultingt prdywﬁrlbtmatesxyar yl

conpound. dd| onaII ossible to an roup e
resul ting poﬁbeasﬁoﬁ iggn 1}’528 E‘?Stacfﬂliet |a8§‘t187' atdlqrgla OF‘? o‘t’?a?F di ary]

car bonape r r d h | g poi nt
than that of thel?%cﬁ@xyalﬁ BORPOME REY AT High&OBRRMBApSIAS ik 'tlgilf'e(ff Rl bdsB

monohydroxyaryl compound of the diaryl carbonate mainly used. Here too, the
additional diaryl carbonate can be added at any point in time during the reaction. It
is preferably added at the beginning of the reaction. The amount of the diaryl
carbonate having the higher-boiling base monohydroxyaryl compound in the total
15 amount of diaryl carbonate used can be from 1 to 40 mol%, preferably from 1 to

20 mol% and particularly preferably from 1 to 10 mol%.

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
R-—P—-R’ | x~
|8
R

(V)

25 wherein



nmonohydr oxyaryl conpound of the diaryl carbonate mainly used. Here too, the
addi tional diary] carbonate can be added at any point in tinme during the
reaction. It is preferably added at the begi nning of the reaction. The
anount of the diary] carbonate having the higher-boiling base

nmonohydr oxyaryl conmpound in the total 15 anobunt of diary] carbonate used can
be from1 to 40 nol % preferably froml-it®»- 20 nol % and particularly
preferably from1l to 10 nol % The basic catalysts known in the literature,
such as, for exanple, alkali and alkaline earth hydroxi des and oxi des

and/ or oni umggal t t?eaqréééﬁ{‘ i(ﬁ'ﬁ'ﬂ%ﬂo&' cﬁ RmzdsEtﬂg Pé’ﬂtﬁfed @loc%hﬂﬁﬁh@”'dﬂn sal ts,

can be used as ca ysts I n I cat1 on process or t he
preparation of polapydahahaiasdalkf ef dIseG&:e}'cilcmllgrlvmdlcab tpinefenably afethyhiarm

salts, particul a y.. preferahl ho um s e synthesis. Such
phosphoni um sal ts 6aqle'af>floﬁ’ %ﬁ‘i‘%f quﬁ:ﬁggaeg*y PF\Bh“g’é{Eé‘Pg formula (1V) Rio
| RO P-R7 X R8 (1V) 25 wherein 13 R7' 10 represent identical or different
optionally substituted C, -Cl-al kyl, C6-Cl4 aryl, C7-C, 5-arylal kyl or

C5- C6- cyxl oalXyl lrepiéseatssan pnieheseidotey fremhthe group BFdiCkdleasyifate,playdrogenl ar |y

preferably methyl or. ph , and 5 Y represent n ani gn sel e ted fromthe
group hydr oxi de, Hllf?étzyg{‘l%ﬁ?dﬁ@??na@ulcﬁﬁloéaeh %ePFe ‘Ptﬂbn%h‘én e A¥onat e,

hal i de, preferably tgrérdgra,@gon%ﬁ*é;Yﬂgﬂ%ﬁ?orogg’é'@&@ﬂ%’h%ﬁ%géﬂtﬁ & R,

wherein R11 represents an itu
C7- Cl5-aryl al Kyl optiGlig6-salystitaed k@4-C,#asl, cah-C ChryElod abk yCs-Cpeadleaig] y
phenyl . radical, C,-Cyp-alkyl, preferably phenyl.
10
Particularly preferred catalysts are tetraphenylphosphonium chloride, tetraphenyl-
phosphonium hydroxide and tetraphenylphosphonium phenolate, tetraphenyl-

phosphonium phenolate being very particularly preferred.

15 The catalysts are preferably used in amounts of from 10® to 10 mol, particularly
preferably in amounts of from 107 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, optionally substituted C;~Cjp-alkoxides and C¢-Cy4-aryl
oxides of lithium, sodium and potassium, preferably hydroxides, optionally

25 substituted C;-Cg-alkoxides or Cs-C4-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



10 Particularly preferred catal ysts are tetraphenyl phosphoni um chl ori de,

t et raphenyl - phosphoni um hydr oxi de and tetraphenyl phosphoni um phenol at e,

t et raphenyl - phosphoni um phenol ate being very particularly preferred. 15 The
catal ysts are preferably used in anounts of from 10"8 to 10-3 nol,
particularly preferably in anounts of from10-7 to 10"4 nol, based on one
nol e of di hydroxyaryl conpound. Co-catal4sts can optionally also be used in
order to increase the rate of the 20 polycondensation. These can be, for
exanpl e, alkaline-reacting salts of alkali netals and al kaline earth

tals, h ' ' ' - OF0- al kaxj d
ot al s, SUC RN BhIESy 20ROHEBLY LB S CIBRLR bR,
optional |y 2Borsshstithe proeehs @dedrditg 8 t@XhvibasionhoGever]l Ao alkuli salxd Atlessedl sodi um

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

el 01 R e B bR BF soseal fym  o IR ARG

or al kaline ear I ons, om apsorp

spect r 0$Copy mdafiingpars by WeidhAinldab inddatddestidtiysef rom 5 to 300 ppb and nost
-14- preferably from5 to 200 ppb, based on polycarbonate to be forned. In

preferred fornms of the process according to the invention, however, no

al kali salts- areuse J t hi h co of e.present .invention, ppb and
oo are to b adREF izt Sl o ke g0 Bha BORR GREoraEBEbE AireBo

ot her i se. Tharia k) progariactf 18 dtipbéabaatct) Hat is WEaglas tfrboaidig) bheear th
nmetals can be mxed in during the preparation of the oligocarbonates, that

is to say at symtbesbedirnini adater pracess st ieender tosuppiess wndesirable seeondarst ep, in
order tg, suppress undesirable secondary 10 reactiagns. The total. anpunt of
cat o ysid caneetany e dolahi A5 uid ARl ol afiS HE\ARET to HRproBlsRlin TR

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 catalysts and catal yst anmounts al ready nenti oned

her ei nbef ore, suppl enentary anounts of 15 onium catalysts. In the case
where the above-nentioned catalyst is already an onium catal yst, the onium
catal yst added in supplenentary anmounts before the polycondensation can be
t he sane onium catal yst nentioned above-t§-a different oniumcatalyst. 20
The addition of the catalysts is preferably carried out in solution in order
to avoid harnful overconcentrations during netering. The solvents are

f bl I i , h
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optional | y misothsdlindrsyprepdratichoinmefotid of idkedérgstaRmhitdysignoMonohydr oxyar yl

conpounds are particularly 25 suitable, because it is known to the person
skilled in the art that the dihydroxyaryl conpounds and di aryl carbonates

readily begi I

t emper at ur oo 1tk (PoRRARERRY S ARATRY Hls BHEIsEhec ALt LInd SLRUELEY by the
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formof the Eéocess according to the invention, the solvent for the

catal yst is pherfarry apastienlay proportienofjuncanped phenglicaandegrpups: fhis styewraf ¢ he
process accorg] he, . avant | . t
tetraphenylpﬁg%p B%?U%?%ﬁéﬂ%ﬁa&g%?ﬁ§§ﬁ$§;%$i@g?%ggﬁﬁﬁé@% I‘n this formis
isolated in its pr@paration in the formof mxed crystals with phenol. The
pol ycar bonat es obtfai ned by this process are distinguished structurally by
the 5 fact th@k% IM~addi,ti g ,to the chain ends capped by the phenol s of
formula (111), they ~alst carfry a partVgul ar proportion of uncapped phenolic

end groups. ;ﬂﬁ?.s ruct ur al .elenﬁgﬁpcan beaf?scrigﬁg, for exanple, by the

following fo eln Z\hias ghe mepningygryerfqr thy general formu
10
The content 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
spectroscopy.
15

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
compounds having three or more functional groups, preferably those having three or

20 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-
dimethyl-2,4,6-tri-(4-hydroxyphenyl)-heptane, 1,3,5-tri-(4-hydroxyphenyl)-benzene,

25 1,1,1-tri-(4-hydroxyphenyl)-ethane, tri-(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.



wherein Z has the neaning given for the general forrmula (I). 10 The content
of phenolic OH end groups is preferably nore than 150 ppm particularly
preferably nore than 200 ppm very particularly preferably nore than 250
ppm (based on the wei ght of the polycarbonate), determ ned by infrared
spectroscopy. 15 The pol ycarbonates can be branched in a targeted manner by
addi ng suitable branching agents to thejgeaction m xture. Suitable
branchi ng agents for the polycarbonate preparation are known to the person
skilled in the art. They are conpounds having three or nore functional

roups, pref bl v.those havi t hr or . 20 re hydroxyl groups. Suitable
gorrpgundg haﬁtﬁ‘a Sbf('h'%tgg cgpp m@q\gﬁgﬂgﬁﬁ{eg %W&@P%&P%L%%“ﬁéraég thExan@i%npl e,
phl or ogl uci nQl4-dify@rostibenzbiélacil, friflesi¢ dcid, 4y CohYRRMAW)3; 18RL(34n&R-4-4, 6-
di met hyl -2, 4, 6-tri - (4-hydroxyphenyl) - hept ane,

1, 3, 5-tri - (4-hhguexpphenibriroyo-Bardikydsoindglel, 1, 1-tri - (4- hydr oxyphenyl ) - et hane,
tri-(4-hydroxyphenyl)-phenyl net hane, 2, 2-bi s-

[ 4, 4-bi s- (4- hydroxyphenyl ) - cycl ohexyl | - propane, 2, 4-bi s-(4-hydroxyphenyl -

i sopr opy ) - pipesTetreANBkah&in@- Agkmiy Ar@X ¥ OGS -hielBl AaRRiroxypBenyD-DRkoDu4-t abl e

compounds having three or nore functional groups are€, for exanple,

2, 4- di hydr ox didwdrondoleendi],11lririn@shyirexyiptienyd) ethamd. ¢ chl ori de and

3, 3-bi s-(3-met hyl -4- hydroxyphenyl) - 2-oxo- 2, 3-di hydroi ndole. 5 Preferred
branchi ng agents are 3, 3-bi s-(3-nethyl -4-hydroxyphenyl ) - 2- oxo- 2, 3-

di hydr oi ndol qh@@a&hﬁwg%éehis'&@g@ﬂ&élﬁxM&G‘%Hydrﬁmﬁé"@f??or &a&rp@é,%fmbm goent s
are generally used in anmobunts of, for exanple, from0.02 to 3.6 nol% based
on t he di hydBdxpal’y)basehpothedihytifoxyaryl compound.
10

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 is, 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



The di hydroxyaryl conpounds, diaryl carbonates and nonohydroxyaryl conpounds
that are used, as well as all the other raw materials, chem cals and

auxi liary substances added to the synthesis, can be contam nated with
inmpurities fromtheir own synthesis, handling and storage and can be used
W thout further purification. It 15 is, however, desirable, but not
absolutely necessary, to work with raw nkterials, chenmcals and auxiliary
substances that are as clean as possible. The addition of at |east one
inhibitor is carried out before the |ast reaction stage. Wthin the scope

of the i nveniiiikit tHebd SatAHAOY RaAVe, 1HaSic FAPulifi@NsfeRificlinki®ithts3a8 bk Rdddd t020

| east one reaction stage before the | ast reaction stage or between two
reacti on st adhespolyiarbonatediin principle @f diffgtdny poinkds tipiednédhd respdetive pmeessemn st age
i mredi ately before the last reaction stage or between the penultinmte and
the | ast reaction stages. Polycarbonates prepared by the nelt

transesterifisaaiBIO MHIRES &R 4cid) cHRPSRIE, ARhGAURWIE bF Bldnkte@EALNE or BRSHC
inpurities after their preparation. These can be on the one hand sli ght

i mpuritides off tstreng taecids.i ﬁh,e pKlasvadue of thmaﬂnlme)veshwdti ¢ excepdp i raad stiodfif |

basi c residues .of,t d C bl e cat ysts th t have, not

cepar at ed of PretergptyCie iR a5 THE AER RefnrRb s ¥F et sh oo R ot dBar at e
of f. Ther mal lyder 4eQRMORE Moo ﬁ{e}ﬂﬁél‘?edad'aﬁlctl ?Qﬁué&n@ﬁénsth@ﬁ@sn%a nifibdidar T or
exanpl e, the oniumsalts 30 described above. Thermally stable catalysts are

to be under stweightds rd:whcrg and énenceexmrapllde;al alakeg | tirimg- the acadting tead hat. Juchhe

et tve, basi TR Af ASCRESE & oxamplf I EPoR! 61228k Hordobd bt PREEA o)

pol ycar fgpnat g 3g548r i nci pl e at di ffer ent points in time in the respective
processes. Suitable inhibitors are acid conponents, such as Lew s or
Bronstedt acids, or esters 5 of strong acids. The pKa val ue of the inhibitor

component, o SN CHIAERE S L LS
shove ol opptgbonnes i mppsbtnssteues safmpRRM Suteiabinds
phosphonic acid, sodlum dihydrogen phosphate boric acid, arylboronic acids,
15 hydrochloric acid (hydrogen chloride), sulfuric acid, benzenesulfonic 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, benzoyl 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-containing 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



inhibitors are described, for exanple, in EP-A 1 612 231, EP-A 435 124 or
.DE-A 10 44 38 545. Exanples of suitable acid conponents are

ort ho- phosphoric acid, phosphorous acid, pyrophosphoric acid,
hypophosphori ¢ acid, pol yphosphoric acids, benzene- phosphonic acid, sodium
di hydr ogen phosphate, boric acid, arylboronic acids, 15 hydrochloric acid
(hydrogen chloride), sulfuric acid, benzesul fonic acid, toluene- sulfonic
aci d, dodecyl benzenesul fonic acid and all other phenyl-substituted benzene-
sulfonic acids, nitric acid, acid chlorides, such as chloroformc acid
phenyl ester 1B J :

sem -esters ggg@%$$§3é3§g§@%Fgﬂgégm%ﬁgggﬁgégsﬁgﬁ?ane m%%ﬁ s,@éﬁgﬁﬂgg, for
exanpl e, tol ghoesllditenzenesulifchiesdcel sster (zlpdenslp honoberaensduktsiieraid pstesphor ous
acid esters, phosphqnic acid esters, dinmethyl sulfate, boric acid esters,
aryl bor oni c a&cero dudyolugnesubionis acid Bstshe Bygeroh -pyalienestdonig cacek; estder t he
i nfl uence of h e 8.0 ﬁﬁ@%i | : BDP

( bi sphenol dﬁ%ﬁ%@%ﬁ};@ gﬁ??‘%é’%ge‘lrl?ﬁz%&‘ﬁ%ée{%’g?e ceeirgycéllp\fitégn&?%ﬁf ﬁg&lﬁg‘g%f

or gani c 5sul f esterg ogthylend ngyauli eionobsizenesulddnior gadii ésters itHylénec @iyical ndispg aci ds
or mxtures thereof as inhjbitors. The organic sulfur- containing acids can
be, for exanfileencadfoninasid resisr.c ctyleae glyfele mongri-tohycnegifogic acid ester,
trifluoronet e 0ni i . fonic I .

pol yst yr ane. PAFRIHIR, GrlblrdendMOLLRICR 0L EAAGH RS AUREAY
exanpl e, di ne¢illyl estét, sehteptigritoli efibenkzereshifemat eacidreteiel,, pédiydrythtadpy! ,
butyl, octyl or ghenyl esters _of p- toluenesulfonic acid or benzenesul fonic
aci d. They cawnabengegsulfonic asid pden ipantaerythaitel tefra-poplysaesphipaici acidiestehol s,
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gl ycerol tri agidt@ktetepesériytititsl aon6-pedlRhesuforicesdl eéterptﬁrﬁétufallaq;?wafneni C
acid ester, | ycerol nono-p-tol uenesul fonic acid _ester, ethylene glycol
di benzenesul fr%mem&ulﬁprmc easicbrestept fymethulolpropase dibsatragsiioaisulaigniestenci d

ester, ethyl ‘tarﬂﬁetﬂ{r%i:p%pa%ie' Pronobenzenesulfonic acid ester, trimethylolpropane tri-p-

toluenesulfonic acid ester, trimethylolpropane di-p-toluenesulfonic acid ester,
15 trimethylolpropane mono-p-toluenesulfonic acid ester, neopentyl glycol dibenzene-
sulfonic acid ester, neopentyl glycol monobenzenesulfonic acid ester, neopentyl
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



tol uenesul fonic acid ester, ethylene glycol nono-p-toluenesul fonic acid
-ester, pentaerythritol tetrabenzenesulfonic acid ester, pentaerythritol
tribenzenesulfonic acid ester, pentaerythritol dibenzenesul fonic acid
ester, pentaerythritol nonobenzenesulfonic acid ester, pentaerythritol
tetra-p-toluenesul fonic acid ester, 10 pentaerythritol tri-p-toluenesulfonic
acid ester, pentaerythritol di-p-tolueneH fonic acid ester,

pent aerythritol nono-p-toluenesul fonic acid ester, trinethylol propane
tribenzenesul fonic acid ester, trinethylol propane di benzenesul fonic acid

ter, tri P - | i: j . . qep
CoL T byt o AL EhOT GG, EPRARSBRISEN AR e o0, T e

di - p-t ol uenesad boadded a¢ it pdyrRer, mdlbint the farinyf dodidpforeeample in the form of a

nono- p-t ol uenesul fonic acid ester, neopentyl glycol dibenzene- sulfgnic acid
est er, neopeR®YHerginzobtionsdp dhe, randiarmaelf- e“*lti)gh% typg efraddiiogje Hieyse ofpy col

di - p-tol uene I | C - Rs e ni c
acid ester, ﬁgélrsl%mélkcglbﬁ%tg ﬁoféa?%k@rﬁg@?a%#e@é%%giﬁﬁg@e@gﬁlﬁdpﬁ?%%% ly al so
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conmponent). 20 Such inhibitors are escribed, for exanple, wthout

i mpl yi ng anycan aise gontgin, further ggitives, sod a1 &r eramplre other istabilisatsi simenld can be
added to the | It individually or in any desired m xtures with one
anot her or sé‘g‘garséggéﬁtg?er ent mxtures. 25 The inhibitors can be used in
anounts of less than 100 ppm based on the polycarbonate, preferably in
amounts of fromO.1 to 50 ppm based on the polycarbonate, particularly

preferably fAbeestes eloorpanig s fareontainingpeidsi ara| pagferablyp pddedriabligpid foramount s

of from,J topgs m,. 30 -19- There i o limtatipn .regar.ds t he form of
Sadi 1o of *EReRREL g arnddits Hhe anifed B, S8, e sBRBECRE Brest Fror et
in the form gfaseria@hesarefRéferbBMed. in the formof a

The compounds chosen as solvents are preferably those which are already used as
other components in the processes in question. Any residues that remain do not

15 impair the quality, depending on the profile of requirements of the product that is to
be produced.

Suitable compounds which have already been used in the process in question are
preferably those which are chemically inert and evaporate quickly. Phenol or
20 diphenyl carbonate, for example, are suitable as such compounds in preferred

embodiments.

Suitable as further solvents are all organic solvents having a boiling point at normal
pressure of from 30 to 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



powder, in solution or in the formof a nelt. Another type of addition is
the use of a nasterbatch, that is to say a mxture of the inhibitor with
the polyner, preferably 5 with polycarbonate, which has been honobgeni sed by
means of conpoundi ng, which can also contain further additives, such as,
for exanple, other stabilisers or nould release agents. The esters of
organic sul fur-containing acids are pref2dably added in liquid form 10
Because the anpbunts to be added are very snall, solutions of the esters or
mast er bat ches are preferably used. The compounds chosen as solvents are
preferably t haggorbelied BigHatie 34¥IoHAR D aRIiA rﬁammfg&iﬁﬁgess&méﬁm
processes in question. Any Tesidues t remal n do not | rpal r

qual i ty, depdimdiadicatnto be igentitall e defel’eﬁt]lHUl‘thHEB(blseIﬁﬁ cainelsor edkietbndshaid is to
be produced. Suitaple conpaynds al read een _used |n the process
in question &FErs B QFEANLL A %ﬁés@%ﬁ @ar@ﬁaﬁf%af t11y alsoePessible i Hisor at e

qui ckly. Phe %h‘eégy Sdk as such
conmpounds i nq{gélg (Serrtpgt% &&gnbo in %?&P&ggf@oas %a?i%?(?lﬁﬁ%t gc}ﬁ{syventégggﬁlg al |

or gani ¢ 5ol vabbe-mantiorgdaolventsicaigalsobertisedtasgolvemts. pressure of from 30 to
300C, preferably from30 to 250C and particularly 25 preferably from30 to
200C, as well as water - which also includes water of «crystallisation.
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conbi nati ons, as _hal ogens or, hydroxyl groups. Heteroatons, such as,
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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 mixture. 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



esters of organic acids as well as cyclic carbonates. It is also possible
for the inhibitor to be dissolved in glycerol nonostearate and netered in.
M xtures of the 5 above-nentioned solvents can al so be used as sol vents.
Exanpl es of such solvents, in addition to water, are n-pentane, n-hexane,
n- heptane and isoners thereof, chlorobenzene, nethanol, ethanol, propanol,
butanol and isomers thereof, phenol, 0=2lm and p-cresol, acetone, diethyl
et her, dinmethyl ketone, 10 pol yethyl ene glycols, polypropylene glycols,

et hyl acetate, ethylene carbonate, propylene carbonate and m xtures

thereof . Wt g5 sayph@iiRlure Bf €iRyhyRiiexyeaiboeylas £&id@) by Hemativa(sh eeadof wittoitiene and
m xtures thereof are preferably suitable. 15 Water, phenol, propylene

car bonat e andohimerupeeferablyr wish polycaghonatec (hig mastsrbately aygs yhomagenised by Stati c

m xers or ot her mc,mxers.that resulf in _ho eneous. m xi ng,_.sduch as,
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the invention, one or nore aromatic hydroxycarboxylic acid(s) or

deri vat ive( s hydioayesshboxylie acidedr t deriviative ribersof, opreerablyr én thae foradiafi en i s
accordingly pr rably carried ouf i,n t o;called.25 finishing reactor or
downst r eam O%lagﬁgba?ﬁ%sqﬁ%caﬂ}oggt& %arn, bepagp? (il iouﬁhglp Pbcgﬁ%?"é‘? gbellf,by ‘Bg%{}fss"? geam of
the finishingideesatiuér, afteL iR 1ast RActidiTith@d, ibeforé aB@ pelyiter tif dischirgedfandddi ti on
of the aromatic hydroxycarboxylic acid(s) or derivative(s) thereof. They

can be added opdonally digweried| further b lferthen miprings devigesfsugh g |static merseltaiipl e i n
the form of owder ...n._so ion.or in th or f.a | t. Another .type of
addi thon s SHERERENipie o ARttths BB SPake® bl B Uy Brolfy e AL Y Pt e
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preferably with polycarbonate. This masterbatch was honpbgeni sed by
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,
those of the general formula (VI), (VII) or (VIII)
(R?), (R?),

(COOR), R’ OR®
(ORY),,
(RY), V1) COOR! COORT (VID)
(R?),
0
2

COOR* (VIII)



conpoundi ng, the pol ycarbonate used can contain further additives, such as,
for exanple, other stabilisers or nould rel ease agents. For exanple, the
aromatic 5 hydroxycarboxylic acid or derivative thereof, preferably in the
formof a masterbatch in polycarbonate, can be added to the pol ycarbonate
melt by means of a side extruder, after the |last reaction stage, before the
pol ymer is discharged, and optionally d#spersed further by further m xing
devi ces such as static mxers. It is further possible to nelt the pol yner
obtained after the | ast process step again, in the 10 form of granul es,
preferably on an extruder, and mx it there with the aromatic

hydr oxycar boxyl i ¢ acid(s) or derivative(s) thereof, preferably in the form
of a nmaster BN W t h pol ycarbonate. Derivatives of aromatic

hydr oxycar boxylic acids are to be understood as being, for 15 exanple,
esters, amdes, halides or anhydrides of the corresponding acids, preferably
esters of th®'cRl igkpemitniyg cich'méSano@EerQaﬂIb@ﬁﬂH @rac lifleardeydlicadr bradched t he
hydroxy _ group, such as, for exanple, alkoxycarboxylic acids or

al kyl oxyar bony! - GQrCioall.oRgEarasalkyl radigabex i lincan gygkic opbraxshedhSi-€1ar omat i ¢

rydr oxycarboxyLL o 28 GfaRsy BRI ShistGnl P 2% Mol E SRR e CeRg",
\(Nh Ggf)eimnY (R2), (YadicdlOPK linEURI¢-hydrbdyalkyReadicd) O O -~ X COOR4 (VII1) -22-

R%, R? independently of one another represent a linear or branched C;-C¢-alkyl,

10 Ce-Csg-aralkyl radical, preferably a linear or branched C,-Cy4-alkyl radical,

R3, R* independently of one another represent H, a linear or branched C;-C¢-alkyl-
carbonyl or C¢-Cj4-arylcarbonyl radical, preferably H or a methylcarbonyl,
ethylcarbonyl, propylcarbonyl, phenylcarbonyl, butylcarbonyl radical and

15 very particularly preferably H or a methylcarbonyl radical,

R* represents H or a linear or branched C;-C¢-alkyl, C4-Cs4-aralkyl radical or a
linear or branched C;-Cjo-hydroxyalkyl radical, preferably H or a linear or

branched C,-C¢-alkyl radical or a linear C;-Cs-hydroxyalkyl radical,

20
1 represents 1 or 2, preferably 1,
n represents O or an integer from 1 to 3, preferably 0 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 —C(R*)R®)-, -(CRR®)p-, -O-, -S-, -S(=0)-,
-S(=0),-, -(C=0)-, -0(C=0)0-, -O-C(R5R6)O-, particularly preferably
30 -C(R*)(R®)-, wherein R’ and R® independently of one another represent a



R, R' independently of one another represent Hor a linear, cyclic or
branched 5 d-Ci o-alkyl, C6-C34-aral kyl radical or a linear, cyclic or
branched Ct-Cto- hydroxyal kyl radical, preferably Hor a linear or branched
Ct-C6-al kyl radical or a linear G -C6-hydroxyal kyl radical, R2, R2,

I ndependently of one another represent a linear or branched d -d o-al kyl,
10 C6-C34-aral kyl radical, preferably a-23near or branched C - C4-al kyl
radical, R3, R3' independently of one another represent H a |linear or
branched G - o-al kyl carbonyl or C6-C34-aryl carbonyl radical, preferably H

t hyl b 2O l€e i
Dt vl carbonyt 1 aae oSGy HEREE AR erth BRI Wi BERKIER BRRubly

met hyl car bony!| r adietlasll,anid4 represents H or a linear or branched
Cl -G o-alkyl, C6-C34-aralkyl radical or a linear or branched
Cl - Clo- hydroxyal kyl radical, preferably Hor a linear or branched

d - C6- al kyl dic | j npag~. C - by gt 0 radi cal 1 esents
1 or 2, pref Z?abl ?p{geﬂér edprgéebﬁ(%lkg?oggﬁolé@ied%lﬁylf ?(grm P%&gl f)a;dg?[érabl y 0
or 1, 25 mr eprepeanicalailypreférablyr £ptemgabdagticdl. Y represents a dival ent radical
consisting of from1 to 8 carbon atons and/or heteroatons, preferably

~C(R5)(R6)-, -(CRSR6)mM, -0-, -S, -S(=0)-, -S(=0)2-, -(C=0-, -O(C=0 O,
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i ndependently o anot her represen

preferably aféi - SangllKyl2,4-athydadxybp@doid cudidy | §,5pdiRfdoyBerzoitetatid, , 3gd X
represents a G -d o-al kyl, Cl-Clo-al kyl phenyl or a phenyl radical, 5
parti cul ar| y diseprenydsaligylic phacidsl  rSattimetiylenpgisliqylic ar fagidpr esalieylial agcithat i c

hydr oxyggar b O)égétgflgal?cgfiig%cfa[ saﬁf’c%é’ %ih\ﬁ?&h};lr%%{eﬁos%li@}ylﬁz’ 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, yield mouldings having a
low electrostatic charge on the surface. Such a combination of inhibitors and
additional aromatic hydroxycarboxylic acids or derivatives thereof in this specific
25 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 any positive

30 effect on the electrostatic properties of the resulting moulded bodies or extrudates.



for exanple, 2,4-dihydroxybenzoic acid, 3,5-dihydroxybenzoic acid, 3,5-

dii sopropylsalicylic acid, 5,5-nethylenedisalicylic acid, salicylic acid, 10
acetylsalicylic acid, salicylic acid nmethyl ester, salicylic acid

2-ethyl hexyl ester and 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 accord#ng to the invention in anounts of,
for 15 exanple, from5 to 500 ppm preferably from 10 to 300 ppm
particularly preferably from20 to 200 ppm based on the pol ycarbonate. By

means of thi srieoiBidiabt@Rdiak b iR AYiHonAn Ve @lriddedtileiBBEdisEYMiBLERLy bin @
reaction stage before the 'ast reaction stage and the addition of "at | east

one aromat i c doptinupwgly. 20 car boxylic acid or derivative thereof in the |ast
reaction stage, it is possible by nmeans of the nelt transesterification
process to obtain pol ycarbonates which, on further processing, for exanple
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exanpl e, a higher-bail.i monohydr oxyaryl conpound, are esent in the form
of a mel t, tHEC Faal g oexYand comaowK toriiarplatumate, e rale of iss ot telan
carbonate vig the vapours and optionally added further compounds, such as, for
example, a higher-boiling monohydroxyaryl compound, which is given by the

15 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,-Ce-alkyl additionally
represents, for example, n-pentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl,
20 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,
1,2,2-trimethylpropyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-methylpropyl or 1-ethyl-2-
25 methylpropyl, C;-Cje-alkyl additionally represents, for example, n-heptyl and n-
octyl, pinakyl, adamantyl, the isomers of menthyl, n-nonyl, n-decyl, C;-Cj4-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
aralkyl or alkylaryl, alkylphenyl or alkylcarbonyl radicals. Alkylene radicals in the
30 corresponding hydroxyalkyl or aralkyl or alkylaryl radicals represent, for example,

the alkylene radicals corresponding to the above alkyl radicals.



sui tabl e catal yst. The conversion, or the nolecular weight, is increased,
wth rising tenperatures and falling pressures, in suitable apparatuses and
devi ces, by conveying away the nonohydroxyaryl conpound that is separated
off, until the 10 desired final state, that is to say the desired conversion
or nolecular weight, is reached. The nature and concentration of the end
groups are formed by the choice of the-2&tio of di hydroxyaryl conpound to
di aryl carbonate, the rate of loss of the diaryl carbonate via the vapours
and optionally added further conmpounds, such as, for exanple, a

hi gher - boi I i ng nmonohydr oxyaryl conpound, which is given by the 15 choice of
procedure or installation for the preparation of the polycarbonate. Wthin
the scope of Arydrépnesentsiaanarbocyelicdarambitid radiqal Bsding fomf ®to BKerieheal daEsday | |

et hyl , n-prop¥l, i_sopropyl, n-butyl, sec-butyl, tert-butyl, G -C6-alkyl

addi ti onal | y 2t Theesams is frye of thgpromatia Derinof am anylallex}iradieal) also called

2- et hyl but yl - vl , : Y. y ,
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1- met hyl Hent ekample@rylvathoant pdicald- et hyl pentyl , 4- et hyl pentyl ,

1, 1-di met hyl butyl, 1,2-dinethyl butyl, 1,3-dinethylbutyl, 2,2-dinmethyl butyl,
2,3- dinmethyl butyl, 3,3-dinethylbutyl, 1-ethylbutyl, 2-ethylbutyl,
1,1,2-trimet y 102, 2111 propyl, 1-gih - , ,
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addi tional | y anthedeag@ndrdluotenyl.exanpl e, n-heptyl and n- octyl, pinakyl,
adamantyl, the isoners of nenthyl, n-nonyl, n-decyl, G -C34-al kyl
additionally represents, for exanple, n-dodecyl, n-tridecyl, n-tetradecyl,

n- hexadgcyl t ad The,. s i e th ) [ .al kyl
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or alkylaryl radicals represent, for exanple, the alkylene radicals

cor r espondi ngpetneonogabstiied palysybstituted eawholly substiied by anpyl edinalsqacgording

car bocyclic magic radi.cal having from6 to 34 structural carbon atons.
The sane is ﬁéﬁ'éeaopv? ﬂgﬂgﬁ%ﬁati c portion of an arylal kyl radical, also
call ed

15 The above lists are to be interpreted by way of example, without implying any

limitation.

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

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

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

compound that is separated off.

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.
30



aral kyl radical, as well as of aryl constituents of nore conpl ex groups,
such as, for 5 exanple, arylcarbonyl radicals. Exanples of C6-C34-aryl are
phenyl, o-, p-, mtolyl, naphthyl, phenanthrenyl, anthracenyl or fluorenyl.
10 Arylal kyl or aral kyl, each independently, denote a straight-chained,
cyclic, branched or unbranched al kyl radical according to the above
definition, which can be nonosubstitutedf-pol ysubstituted or wholly
substituted by aryl radicals according to the above definition. 15 The
above lists are to be interpreted by way of exanple, w thout inplying any
limtation. Thebtiduduk ?r&%ﬂﬁ@'i@k&f&@bw'cﬁbieﬁt b&AUSY thiC&n' beCAdvaRtabebus §sPect of
t he manner in which, he installation in which and the procedufe according
to whi ch the the produet qualityarri ed 20 out. The process can preferably be
carried out in the manner described hereinbelow Furthernore, there is no
particular Iimtation or restriction as regards the tenperatures and
pressures forgjche BoMmasss ﬁﬁfé@s’sddc@&dhfg {o@el iBV&RTHhAS -pre‘}@ﬂébﬁp&ff'ﬁéd Bt ad S
possi bl e, provided that the chosen terperatures, pressures and catal ysts
permt 2% nelfollowsinsestar imore alihploxyaryl epppomds adrel subjexpadd to eprelirainanyt t he

nmonohydr oxyaryl ., conpound that is separated off. The tenperatures throughout
(he ent re’ predeBalRe v AsE A e Gy L By oR s SigialR GO RS are
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is preferably chiosen, because this can be advantageous for the product
qual i ty. Suchwegktofithefioalprodiet estuikhop do diendpsired lehel, witheutt separating pff dieer abl y

carried out as foll ows: one or, nmore dj hydroxyaryl conpounds are .subjected
o preli ni narJoraTBERsERT | SPRUPHSDABER. o & BREY ardBraEY Syocsn
optionahhy furhhGhor &BgE&Ni%h temperatures that increase stepwise and pressures that fall

stepwise.

The devices, apparatuses and reactors suitable for the individual reaction-evaporator
stages are, according to the procedure, heat exchangers, pressure-relieving
15 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

continuously increasing melt viscosities.

20
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
lengthened residence times. The external, that is to say technical, marginal
25 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
the reactants can be melted together or the solid dihydroxyaryl compound(s) can be
30 dissolved in the diaryl carbonate melt or the solid diaryl carbonate(s) can be

dissolved in the melt of the dihydroxyaryl compound(s), or the two raw materials are



using at |east one catalyst, and after this prelimnary condensation the
nol ecul ar weight of the final product is built up to the desired |evel,

wi t hout separating off the nonohydroxyaryl conpound(s) forned, in a
plurality of subsequent reaction 10 evaporator stages, with tenperatures
that increase stepw se and pressures that fall stepw se. The devi ces,
appar atuses and reactors suitable for thé7tndividual reaction-evaporator
stages are, according to the procedure, heat exchangers, pressure-relieving
15 apparatuses, separators, columms, evaporators, stirred vessels and
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process according to a preferred continuous procedure, either the reactants
can be nelted together or the solid di hydroxyaryl conpound(s) can be 30
di ssol ved i n Theeeafienrthe cetahistimameetprably dissolved inos isuitahlesglventasuabnas; d¢rs) can

be di ssol ved jn_the |t .of t i hydroxyaryl .c und(.s or the two raw
et o as ar & xampliCpfich iRbreadfad il HF RS B GPUREE Rab L sRbetafieci T, From
their prgparation. The residence tinmes of the separate nelts of the raw

materials, in particular of the nmelt of the dihydroxyaryl conpound, are as
short as posdnhireferred dom piite procassl acsordimg tchéhe invention, a partial stream is

removed from the melt stream, by means of a gear pump, between the penultimate
reactor and the finishing reactor, and at least one inhibitor is metered into the partial
stream. Immediately thereafter, the mixture is pumped back into the main stream via
15 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
temperatures of from 260 to 310°C, preferably at from 265 to 300°C and particularly
20 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 —
is of the order of from several minutes to hours, preference being given to from 5 to
25 180 minutes, particularly 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
such a degree that the desired final molecular weight is achieved exactly after the
30 residual monomers have been evaporated off. The finished polycarbonate is

discharged from the final reactor by means of a pump device and, if necessary, is



ot her hand, can be left for a |longer period at correspondingly | ower
tenperatures 5 without | osses of quality owwng to the |lower nelting point of
the raw material mxture as conpared with that of the individual raw
materials. Thereafter, the catalyst(s), preferably dissolved in a suitable
solvent, such as, for exanple, phenol, is/are added and the nelt is heated
to the reaction tenperature. 10 In prefe28ed forns of the process according
to the invention, a partial streamis renoved fromthe nelt stream by
means of a gear punp, between the penultimate reactor and the finishing

reactor, and Révil&BSy RRAGwh Phodekiell with mtwee%f HnProvitgy B8 Profértiess tif fAM
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m nutesyg A slight nol ecul ar weight increase which may occur in the final
reactor, in which the residual nononers are predom nantly to be evaporated
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devi ce and, necessary
60 minutes, the reactlon equilibrium is established without the hydroxyaryl

15 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.

The melt mixture is relieved into a first vacuum chamber, the pressure of which is
20 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
to 30 minutes in a sump receiver, optionally with recirculation by pumping at the
25 same pressure 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,
particularly preferably from 210 to 230°C. Here too, the hydroxyaryl compound that
30 forms is evaporated off with any monomers still present. After a residence time of

from 5 to 30 minutes in a sump receiver, optionally with recirculation by pumping,



-28- provided, by known processes, with additives for inproving its
properties; it is drawn off in the formof an extrudate, cool ed and

granul ated. A gear punp is generally used as the punp device.

Alternatively, screws of very different constructions or displacenent punps
of special construction can be used. 5 The particularly preferred form of
the process according to the invention,-20-which, for exanple,

2, 2- bi s- (4- hydroxyphenyl ) - propane (bi sphenol A, BPA) and di phenyl carbonate
(DPC) are reacted with one another to give polycarbonate, is described by
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heated in a sulitab evi ce, at the sane
300°C, preferably from 260 to 290°C, particularly preferably from 260 to 280°C.

Here too, the hydroxyaryl compound that forms is evaporated off with any
monomers still present.

15
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
viscosity of the oligomeric carbonate that is achieved in these stages is from 1.04 to

20 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
flash/evaporator stage, the oligocarbonate so produced is fed to a disk or basket
25 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
1.12 to 1.28, preferably from 1.13 to 1.26, particularly preferably from 1.13 to 1.24.
30



pressure, to a tenperature of from 190 to 250C, preferably from 210 to 240C
particularly preferably from 210 to 230C. Here too, the hydroxyaryl conpound
that 30 fornms is evaporated off with any nononers still present. After a
residence time of from5 to 30 mnutes in a sunp receiver, optionally with
recircul ation by punping, -29- at the sane pressure and tenperature, the
reaction mxture is relieved into a thi+3-vacuum chanber, the pressure of
which is from30 to 150 nbar, preferably from50 to 120 nbar, and

imedi ately thereafter is heated in a suitable device, at the sane

pressure, to1Ret ABRAEALM Fhidf rehdiMi? BRupAr t3We dolirfiehinll VistdR @4fndi0 270C,
5 particularly preferably from?240 to 260C. Here too, the lhycfroxyaryl
conpound t hatmolécamtarsvdightan aforth¢rediskodif baskétreanor. Tbe temepesatates late frora26At .
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stages, which.lignotllst. present case is 4, for exanple, can vary between 2 and
6. If the nunber of stages is changed, the tenperatures and pressures are
to be adapted accordingly in order to obtain conparable results. The

relativ Vi S] the oli i rban hat,, | hi eved. in these
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in a sunp receiver, optional Ii: W t recircul ati on_by i)unpl n% at the sane
pressure and lesethsarladppa phenply preferablydess than 300 ppm DPC, less than 30 ppm BPA

and less than 100 ppm phenol, particularly preferably less than 250 ppm DPC, less
than 20 ppm BPA and less than 80 ppm phenol, and especially particularly

15 preferably less than 200 ppm DPC, less than 15 ppm BPA and less than 70 ppm
phenol.

The function of the two basket reactors can also be combined in one basket reactor.

20 The vapours from all the process stages are 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



fl ash/ evaporator stage, the oligocarbonate so produced is fed to a disk or
basket 25 reactor and is condensed further at from 250 to 310C, preferably
from250 to 290C, particularly preferably from 250 to 280C, at pressures of
froml to 15 nbar, preferably from2 to 10 nbar, with residence tinmes of
from30 to 90 mnutes, preferably from30 to 60 m nutes. The product
reaches a relative viscosity of from 1-3P-to 1.28, preferably from1l. 13 to
1.26, particularly preferably from1l.13 to 1.24. 30 -30- The nelt |eaving
this reactor is brought to the desired final viscosity or final nolecular

weight in a fHétnﬁéfl’t’ bSulgir )tbt?mé ddgac h )H{nﬁl 270
to 330C, prefera vagromle%o toklg%(g?@pﬂltalﬁel gfugl gurlfdggg?élﬁg ya‘geg%té%rsz 0to
310C, and t hiesqribedsinr BEi 44 #704820C0 1artdoEB-Artia253 d68f er awinyshaftoreadiod 4s0 2
nbar, with 5 esld f_ from60 to 180 m nutes, preferably from 75
to 150 mi nut Scnﬁ? ﬁ@béC§§@897QCOS|tles are adjusted to the |evel
necessary for the intended application and are from1.18 to 1. 40,

preferably from1l.18 to 1.36, particularly preferably from 1.18 to 1.34. 10

The pol ygar boFtet ﬁ)@e-deknrﬁiedqﬁrﬁlcdmm precfemtdafdilm bedr pivaess3aidording ¢ feenyl
carbonate (DRPC), |ess than 40 P - (4- hydr.oxyphenyl ) - propane ( BPA)
and |ess t hdRvensen samRlsAdsAPp fﬁ@r@ﬁaﬁﬁcyonégélhyﬁmywé copRewyds or syl t han

30 ppm BPA 0 a s than
250" ppm bPC, TSRS ol 38 N PRERS BRI pFSHafE (HePIROPIT By
especi al 'y paliptieayl edrbynald(IPPEY. Adabtayiohesfthehamperaturd pid pl%@suré g&fingsimn 15
ppm BPA and | ess than 70 ppm phenol. The functlon of the two basket
reactors can the Bgividual prasesseipgen mayoptamallytbenssess®y. 20 The vapours from
al | the (Erocess stages are inmmediately drawn off, collected and worked up.
This working up is generally carried out by distillation, in order to

?chl eve hi gh Therdligoesrboiiatéd) éndlediny eligstasionatcanE &ery [DW foledalab eveldht) drdd out,
or
the finished polycarbonates are generally conveyed by means of gear pumps, screws

of different types or displacement pumps of a special type.

15 Particularly suitable materials for the production of the apparatuses, reactors, pipes,
pumps and fittings are stainless steels of the Cr Ni (Mo) 18/10 type, such as, for
example, 1.4571 or 1.4541 (Stahlschliissel 2001, Verlag: Stahlschliissel Wegst
GmbH, Th-Heuss-Stralle 36, D-71672 Marbach) and Ni-based alloys of type C, such
as, for example, 2.4605 or 2.4610 (Stahlschliissel 2001, Verlag: Stahlschliissel

20 Wegst GmbH, Th-Heuss-Straf3e 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



exanpl e, according to DE-A 10 100 404. From an econom c and ecol ogi cal point
of view, recovery and isolation of the nonohydroxyaryl conpound that has
been 25 separated off in highly pure formis obvious. The nonohydroxyaryl
conpound can be used directly in the preparation of a dihydroxyaryl
conpound or of a diaryl carbonate. The di sk or basket reactors are

di stingui shed by the fact that, with | o3 +esidence 30 tines, they provide
in the vacuum a very large surface area that is constantly renewed. In
terms of geonetry, the disk or basket reactors are forned according to -31-

the melt vis L font rs ] i ,
reactors as eés%freie%e Sion 4@%5 %gﬁg&gﬁb&@d}\u&@%@e%g& P ?r&ﬁ%aﬁ-shaft
reactors as bedesaduceddienm¥d NeBhit-2Gri3gtOmokecilae welgh Ml ésar adjededdrat acul arl y
preferred fo of the process. according to the invention lsop b
applied to ¢ o ok FCEARIng 4 i(}@dg@a@aw%ferebwpaahaéce@ Ing; ééw] Emobandt e

ot her than 2,2zhi6:(4: < F C1eLtD)

di phenyl car Bﬁlg?%l?%ﬁ%gb%%ﬁ%? %(ég%lnsgo %@Wgﬁﬁﬁggﬁ%ﬁhﬁgﬁggﬁr&ssur%
settings in ehdegromsh wn cthal pglycarbamtest agpreferaplyopbovendb0 ypim, pedieskdyy. 10

The ol i gocarbonates, .i ncludi ng ol i gocarhonates of very | ow nol ecul ar wei ght,
and the finP %rablpfoq%ﬁﬂegﬁa%gear%@H@vﬂhpreﬁereblm %e 280 pRERASrisulagear
punps, scre j £ f ' S | type.
5 Part | cul aPTEentd i srisiih sl M Bnd prdtb SRLRAEORBIMALTNG 79) s Bferbty 10
reactors, pifiem 15pup60@ppinf iphiticulgdy aprefesdtdy k@ S208X eel550 opprh hdrdCrerii  ( Md)
18/ 10 type, such as, for _exanple, 1,4571 or 1.4541 (Stahl schlussel 2001,
Verl ag: St ahP%lﬁPllanlesPéqfeW]g’sffomésrgFQ SOt uss- Strafe 36, D 71672 Mar bach)
and Ni -pased alloys of type C, such as, for exanple, 2.4605 or 2.4610

(St ahl schl ussel 2001, Verlag: Stahlschlussel 20 Wegst GrbH, Th-Heuss-Strafe
36, D-71672 Maobdes . obfiaialees sosteaedSredidaalus@domers, the melt is to be mixed

intensively with at least one of the above-mentioned suitable inhibitors before the
finishing reactor, preferably between the penultimate and the final reactor, or before
a degassing apparatus, in order to stop the reaction. The monomers can subsequently

15 be evaporated off in the finishing reactor (or degassing apparatus).

The polycarbonate 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.



process tenperatures up to about 290C, and Ni -based alloys are used at
process tenperatures above about 290C. The inportant process paraneters,
such as the ratio of diaryl carbonate to 25 di hydroxyaryl conpound at the
begi nning of the process, the pressure, tenperature and residence tine, are
to be so chosen throughout the entire installation, before the final or
finishing reactor, that a nol ecul ar wei g3 -and specific OH end group
contents adequate for the intended application of the product to be produced
are achieved before the reaction nelt enters the final or finishing
reactor. The final 30 nol ecul ar weight is dependent substantially on the
chosen outlet tenperature of the reactor, the pressure and the OH end group
concent r at i orTheTlresatiow rtlietefare salsy epro@des tthe rpel yrasbonateb epreparethofem ithe t he
penul timate reactor that. the desired end product can be produced. The nean
wei ght - aver adiO%Sies AEFUIINGL? i XANtPR: so adjusted that a M not exceedi ng
40, 000 g/ nmol, preferably not exceeding 36,000 g/nmol and particularly
preferably not exceeding 30,000 g/nmol is achieved. The content of OH 5 end
groups iy thélhesd pazcdrbormtaspreferabtyehaeabdontenb of phehblic KiHreng groups of motey

preferably abpve 0 ppm yve articul arl referaply abpove 250 ppm
Particul ar ﬁﬁ%ﬂ‘ é?@ﬁeg”ipée%ﬁc?g’n 5 Wﬂ%ﬁﬂggpw‘?ﬁggtfgﬁfgr%’iy% thagy ¢ o
750 ppm prefzg()@,@}ny from 150 to 600 ppm particularly preferably from 200
to 550 ppm an ry particularly preferably from250 to 500 ppm 10 In

order to obtain a | ow content of residual nponomers, the nelt is to be m xed
i ntensively | ea ne ,of the abogve-nention ujtable inhibitors

before the i %rﬁéwg oo el nd gpgesep%tb% Yriermneusd Br e, areerwamenia « he
final ' BRCT OlneRreRRhOS Sy éh-f egﬁ@ﬁ{egﬁre;}ﬂa‘%rgﬂﬁ%weﬂd%%. BerethRBtidr16r

reaction. The nononers can subsequen be evapo In the

fini shing reah¢ OH éud grbagasan algo dpparradusit by thetamdtyyc dhbdRahethpd epditked by

t he process a%cordi ng to the invention i s suitable in .
photometric method is described in Horbach, A.; Veiel, U.; Wunderlich, H.,
Makromolekulare Chemie 1965, Volume 88, p. 215-231. The values given within
the scope of the invention for the content of phenolic OH groups were determined

15 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 polycarbonate build up a high electric field during
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 attracted 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 especially 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, methylcyclo-



particular for optionally rewitable optical data carriers having good
coatability and wettability as well as a |low tendency to contam nation. In
addition, few deposits 20 occur on tools or on the correspondi ng noul di ngs
or extrudates during the processing of the polycarbonate to noul di ngs or
extrudates. The pol ycarbonate prepared by the process according to the
invention is additionally suitable for-3he production of injection-noul ded
articles which have surprisingly low 25 values for the electric field
strength. For injection-noulded articles produced by neans of known

i nj ecti on- MORLLHNRGr REAFIBSRPRopihbIN PBE eﬁaﬂ?plé’%%@lfl ele@ﬁi e oAU SarfiQrof the

electric field strength in"an acceptable range of from - 8 kVimto +18 kV/ m
can be achi ¢heesiibstiase desisgrpyeappdidatBucin thotase af mnahledatlaasmagei méedialeadsot been

avai l abl e by .nelt transesterification rocesse ave ot been descri bed
M the |t o &0mempl S Tivglar AuE McoGRl e SRERE PE bl el feghles

pol ycar bonat gsfepis8h HeGHf A§er. Processes according to the invention. 5
These pol ycar bgnat es epre(%ﬁ‘ﬁg%rf 9ﬁrave a content of phenolic OH end groups of

nore ttan 150 ppm preferably nore than 200 ppm particularly preferably
nore than 2 RM The arm end ¢ ps cap be detern ned NVR

measur enent , ?tlolﬁp ﬁﬁ”[?'fc%n%?? §5c “?3—‘\10 %WFE%FCWFHE}/]@% end
roups. Deter

group SfiRAbR Sty lef J‘é hﬁ ﬂ?n%&lﬁ@é@%lcﬁ%hl%% & Eéd E&Eaﬁ)ﬂé’éull

photonetry. T otonetric nethod Is escr
Hor bach, A ; eléetrfcl ﬁeldUstrenghhndmdsm(ed at Hdeﬁndﬂechstamlﬁemmtbﬁ subGhataiserfdc@Gnd Vol une

88, p. 215- 231 e val ues giv t he scope of .the invention for the
content of pREASF eeddﬁngr: eawghem PepfiftrieRnriq anprogucion pefiod.fAn order

byt he ot 1 4 PRRER AR Bl bR R L ANE B RSV g T
hi gh el ect r| exddegedi aften 2t H@lrs of a continuous injection-moulding process. The values
achieved 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 strength, caused by surface charges on the corresponding substrate,
is 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.



surface of the injection-noul ded articles. Thus, for exanple, disks for
optical data 20 storage nedia made fromthis pol ycarbonate build up a high
electric field during their production by the injection-noulding process.
During the production of the optical data storage nedia, this high field
strength on the substrate |l eads, for exanple, to dust being attracted from
the environnent or to the injection-noutdied articles, for exanple the

di sks, sticking together, which reduces the quality of the 25 finished

i njection-nmoul ded articles and additionally renders the injection-noul ding
process nore difficult. Furthernore, the electrostatic charging in
particular of disks (for optical data carriers) |leads to a |ack of
wettability éfélpé@wazaluys ﬁqrttlme dmtnptﬁlebirsmgha;re partienlardy syrprising @gélgbﬂczf a

I d t I t f ,
i butyl et ety P TueE R o BRerE R BT nn P e PR ReseaRE to”
nmet hyl cycl o —ﬂ%lmvg}g;@lne or octafl uoropropanol. For exanple, a high electric

charge on the surface of the substrate during dye application in the case
of witdble data storage nedia | eads, for exanple, to irregular and

i nconpl ete coatin i th dye and.accardi results in def in.the
ncompl et e c oL ngult it S RS Y ppE Ryt & e a5 ng € o0
the inventi orloa)ro@ te%doooug@r{dl,ypreféfmlﬁ%% 1800y it8! 381 609 g/mo?%&gﬁn ge
articles which’ do not excéed a particular electri¢ field stréngt asur ed

at a defi ned piéfetablyc &ofrr dB000 etos3HBAG gimols (ihkaweighhdverage af dbé mmﬂdcular

t enperature and hu after arti.cul a roduct.i on er| od. rder 10
to achi eve ac¥st %Q‘F eﬁamﬁgﬁ&& Ch ]fm}t@gd'ésacf’?l%?cé jding to ﬂl mis
not exgﬁeded{&%@z BB (G A 'PP‘}%fﬁadh”JA%%br%r Toiheli19g0 PIRaRsS. The
val ues achieved for the po ycar bonat es ‘according to the I nvention a
preferably frlielinifing viscosi§ 1kWota1mddtwlnenZhbwwces1tyf ofa palgitarberatssolution in

injection-nmoul ding process. The val ue e el ectrlc field strength is

general |y est ﬂ%’ﬁea W‘ﬁ%iaﬁ R° Sellslquféerﬁlﬂneén Ubbelohde Caplﬂ
viscometer in accordance with DIN EN ISO 1628. By means of the Mark-Houwink
equation, the weight average of the molecular weight for polycarbonate is obtained

15 according to [n] = K x My* ([n]: limiting viscosity; K: 11.1 x 10° ml/g; a: 0.82).

The polycarbonates additionally preferably have an extremely low content of salt-
like impurities. The amount of alkali or alkaline earth ions resulting from salt-like
impurities, determined by atom absorption spectroscopy, should be less than 60 ppb,

20 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
originate by abrasion or corrosion from materials of the installation used. The sum

25 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
amounts (e.g. chloride, sulfate, carbonate, phosphate, phosphite, oxalate, etc.).

30



15 only changes slightly, or not at all, thereafter per unit tinme. The
above-nentioned values of the electric field strength for substrate
materials according to the invention can additionally be achieved w t hout
the use of ionisers, so that the use of ionisers can be largely reduced
during the further processing of the polycarbonates. 20 An injection-noul ded
body of pol ycarbonate, such as, for exanpbe, an optical disk, having the
above-nentioned properties in respect of the electric field strength, is

di stingui shed by good coatability with dyes. This is inportant to ensure

fault-free appyisaall Rowds bPuMM LitRRk Snll a%eins3RE REFMIL ! Y i@ ol e-free

production process. This results in a markedly reduced reject rate as
conpar ed wi t ledeanagents émaise r2% walostls ahat amt @& padesas Pomsibdd. eSuchi purkirewd

strength, caused. surface. charges on the correspondi ng . substrate, . is
dependent on “Eﬁ%“%%&??g‘i’? gbtﬁ‘ﬁ‘ﬂd g‘ioﬁ% i %ﬁntwaﬁeﬁjl%‘g{sfrg’ﬁf%maéféﬁf%éﬂy and
the nature ahahbR, byhRAfbEN pIR AN SpRERGR AL IRICLAL Guchlds, fof clifgsary to
measure the 30 e e’ct}?i c field st rengtﬁ on A finished i hjguecctai on- noulded body,
such as,5 f or bgxegrpitallisationddistilldtom, precippatianawithl stashingand the.like35- The | ow
values for the electric field strength are particularly surprising in the
light of the relatively high content of phenolic OH groups in the

pol ycar bonat &g, \dddtel Socotdifi td VIR fiveftior e Bls¥HeIoy RILE VAGE geul ar
wei ght of the Sgﬁ/&r onaetecios ggeneral fy I\/l10 =° rorgﬁ f ,060 to 40,0 8’9/ nol ,

preferably frconvehfipA4l0 atlditi3és GOd gddal sabdanmas t {equil autiliaryprsebstangbd yarklr om
18,000 to 35,00 The average.of the nolecul a

thereby det err?l‘f‘g’_é ﬁg@%@%ﬁﬁ%gﬁﬁtei PHIPO7gOl, FRansile pm&e%mffhgvﬁie%gﬁegff/m k 10
Houwi nkygor r %ha{fti'veé‘ax(a%déeﬁgﬁéi&?ces E&wmohglg@he%%ﬁﬁé‘m 1i;e<§. h c;l/@r%g &9 93).

The limting viscosity 1Is obtalned when t viscosity o onat e
sol ution in deptaligtieneakilifens)] eingiro@SDlow sthbility ife. p.elibabyndBdngabilfiseay), to
Ubbel ohde Ca%inllpl)l?fryyprocessing (e.g. mould release agents, flow improvers), to improve the
properties in use, to improve flame resistance, to influence the visual impression
(e.g. organic colourings, pigments) or to adapt the properties of the polymers to
15 particular stresses (impact modifiers, finely divided minerals, fibrous materials,
quartz flour, glass fibres and carbon fibres). Such added substances and additives are
described, for example, in "Plastics Additives", R. Gichter and H. Miiller, Hanser

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,



visconmeter in accordance with DIN EN | SO 1628. By neans of the Mark-Houw nk
equation, the weight average of the nol ecul ar wei ght for polycarbonate is

obtained 15 according to [ill = K x MWV ([ill: limting viscosity; K 11.1 X
10"3 m/g; (X 0.82). The polycarbonates additionally preferably have an
extrenely |low content of salt- like inpurities. The anount of alkali or

alkaline earth ions resulting fromsalt=37ke inpurities, determ ned by atom
absor pti on spectroscopy, should be | ess than 60 ppb, 20 preferably |ess than
40 ppb and particularly preferably less than 20 ppb. The salt-1ike

inpurities C@ﬂh&rdiﬂﬂcﬂﬂfd@riné @olRAnaT the pblyai¥y ioFRRES %Qﬁelﬁi&@%f%%ule@% a
material s used and the phosphoni um and amonium salts. Further ions such as
Fe, Ni, Cr, Zercallyd comppundingisteps and their honol ogues can be contained in
the raw materials or can originate by abrasion or corrosion frommterials
of the installation used. The sum 25 total of these ions is less than 2 ppm

preferably | ghe idaafved fMaMadied Adstahéds] Af InfixnRELtIRTEdT Xah aRSaddedanoOthe ppm
There are present as anions those of inorganic acids and organic acids in

equi val ent  @ebymer snelieinghe &omoef aleqlids ghat ist te,say in therfame of ppesdhmioe in the
phosphite, oxal at etc,)..30 -36- Very sngll anpunts.of . such cations and
ani ons are d)é(grin} 3%? Qeitaﬁéotihgr peep ﬁ&%ﬁgef%’ﬁégﬁ’édkﬁagfg’ﬁatS{Pé%&fﬁ% % tz?vﬁa?lrﬁt erials
that are as pukRrdSfPBESdddithe SHGOddI EEbstaRe Wi @hé PoBynidD prdelablyabvgd from
the partly contam nated industrial raw materials, for =~ exanple, by

addi ti onal pwelycabanaten whpdr has daen themegeniséteiby corapounduig, ¢, mixsureexadnpl e, 5
by recrystallisati distillJ.ation recipitation with washing and the |ike.
The pol ycar bg}?gi%ébag%ﬁphﬁﬁﬁdg IVF%%fq(ﬁvbvﬁﬁ%éh"%San al so be provided with
furtheriyg conventional additives and added substances (e.g. auxiliary

substances and reinforcing substances) for the purpose of changing
properties. Tihe addigioniodthes¢ sulitandes is ipvaferablyd: t3mbenventienal deviessot o

| engt hen the usgf.ul life (e.g hydrolysis or degradation stabilisers), to
i nproove col ol @?léb‘?dlqoﬁva’%bé’p ® heat and UV stabilisers), to
Suitable additives are described, for example, in Additives for Plastics Handbook,
15 John Murphy, Elsevier, Oxford 1999 or Plastics Additives Handbook Hans Zweifel,
Hanser, Munich 2001.

The polycarbonates according to the invention are outstandingly 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



simplify processing (e.g. nould rel ease agents, flow inprovers), to inprove
the properties in use, to inprove flane resistance, to influence the visual
i npression (e.g. organic colourings, pignments) or to adapt the properties
of the polynmers to 15 particular stresses (inpact nodifiers, finely divided
mnerals, fibrous materials, quartz flour, glass fibres and carbon fibres).
Such added substances and additives are 3&escribed, for exanple, in
"Plastics Additives", R Gachter and H Miller, Hanser Publishers 1983. 20
The amounts of flanmeproofing agents, nould rel ease agents, UV stabilisers,
heat st abi | bfttat datadtsth@sBarisiorintaeid@§ 0 the @wdniddive ipfaziRy eolr,seth bgd i n
the art for aromatic pol ycarbonates. However, for the reasons described at
t he begi nni né?r@(h@PleahﬁhFrf{lffwln&Q@ﬁSi ves used nust be kept as small as

possi bl e. Exanpl es of such additives are nould rel ease agents based on
stearic acid and/or stearic alcohol, 25 particularly preferably

pentaeryt hri tfak exh@plestvehich folldy Rytvel triflpante the Mivedicit By wayeolt aimpld)r i t ol
di stearate, stearyl stearate and gl ycerol nonostearate, as well as

convent iSonal widaut ismpdying agyhmitation.or der t o achi eve the desired properti es,
the different additives can be conbined 30 with one another. These

addi ti ves and added substances can be added to the polyner nelt
individually or in any desired m xtures or in a plurality of different

m xtures, -37- either directly during isolation of the polymer or after the
melting of granules in a so-called conpounding step. The additives and
added substances, or m xtures thereof, can be added to the 5 polyner nelt
inthe formof a solid, that is to say in the formof a powder, or in the
formof a nelt. Another type of netering is the use of masterbatches, that
is to say a mxture of the additive or added substance with the pol yner,
preferably with pol ycarbonate, which has been honobgeni sed by conpoundi ng,
or mxtures of masterbatches of the additives or additive m xtures.



10 The addition of these substances is preferably carried out in
conventional devices to the finished polycarbonate. Suitable additives are
descri bed, for exanple, in Additives for Plastics Handbook, 15 John Murphy,
El sevier, Oxford 1999 or Plastics Additives Handbook Hans Zweifel, Hanser,
Muni ch 2001. The pol ycarbonates according to the invention are outstandingly
suitable as substrate materials for tradBparent injection-noulded parts, in
particular for injection-noulded 20 parts that are to be coated, such as,
for exanple, transparent sheets, |enses, optical storage nedia or carriers
for optical sig media, or articles fromthe autonotive glazing sector,
such as, for , light-diffusing plates. It is accordingly possible to
produce fromthe pol ycarbonate according to the invention in particular
optical storage nedig or, carriers for optical storage nedia, such as, for
exanpl e, mmié%iﬂ%Légmggﬁkﬁﬂliﬁata storage media, which have good coatability
and wettability and are suitable, for exanple, for the application of dyes
from sol uti ofhe ird 2@ dohftHInAfiscosi a;@@é}e héd in @rorrL'fhafﬁE’q{ﬁ ent?zﬁ{% Opt' cal
i nj ection-noul ded parts proéuce rom ese pol ycar bonat es ave a lowe

t endencys t o of6tgdrit 28¢C.on. 30 The inventlon therefore al so provides
nmoul di ngs or extrudates produced fromthe polycarbonates according to the

i nvention, such as, for exanple, disks for witable -38- optical data
storage nean og{ enghg 8 th autonntlve gl azi ng sector, such as, for
exanmple, lig *exanpl es whi ch fol  ow serve to
illustrate the invention by may of exanple, 5 without inplying any

limtation. -39- Exanples Relative solution viscosi tﬁ{
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 ml 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 turn applied from the rear side. This metal block is
provided with cooling channels through which water at an approximate temperature

of 20°C flows.



The rel ative solution viscosity was determined in dichloronmethane at a
concentration 5 ofb5gllat25C. Content of phenolic OH end groups: The content
of phenolic OH end groups was obtained by IR neasurenent. For this 10
purpose, a differential measurenent of a solution of 2 g of polynmer in 50 m
of dichl oronet hane conpared with pure dichl oronet hane was carried out, and
the difference in extinction at 3582 ¢4 was deternined. Coating test:

15 The coating test sinulates the behaviour of the corresponding material in
the injection-noulding process in respect of coating formati on. The coating
test was caDuriag tedineastring tin\shiokds Zmoﬁrspf/olﬂ@lb)éﬁﬁititwnwwagﬁraﬁﬂg gutdyfi ed for
4 hours at 120C and then placed in a snmall _al um niumdish having a di aneter
of 80 mm Théhesgranyleyicandenggon the aluminivanioiln Whenreatrxingnus the mpassremeatiita

circular rec i t.h J f. 85 n d of 0 t he neta

bl ook ai r eaay Ralt iR lharES EluRiide dT AR &y SE8 B tampte iinet BT, e
nmet al bl ock wagideovered with a 0.03 mmthick alumniumfoil, and a cool abl e
metal block was in turn applied fromthe rear side. This netal block is

provi ded wi th cooling channel s through which water at an approxi nate
tenperature f 20C flows. -40- Durli t he asuring, ti which s 4 hours,
Vol at1 e condheER APbaBlB i itmisul shotd FBRG o AreiehEBmptied, Whefle

al um ni um f oiambicAh eBmperaturé MadOBéent RACHRISHE edi@Minihirh foil Sas bRnRVEdrd t hat
the alumniumfoil effectively seals the sanple chanber to the outside. 5

The test appavesghed anag migtebalgnemtThe aoeune @f dondensate avasi determingdh omx thee. When

difference in the weight of the foil before and after the test. The coating value is the
10 weight of the coating precipitated on the foil relative to the original weight of the

granules, in percent.

Measurement of the electric field strength:

15 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
the present case on disks. The following injection-moulding parameters and

conditions were established for the production of these optical disks:
20 Machine: Netstal Discjet

Matrix: audio stamper

Cycle time: 4.4 s
25

Temperature of the composition: 310-330°C

Substrate dimensions: audio CD

30 Tool temperature, matrix side: 60°C



anbi ent tenperature had been reached, the alum niumfoil was renoved and

wei ghed on a m crobal ance. The anmount of condensate was determ ned fromthe
difference in the weight of the foil before and after the test. The coating
value is the 10 weight of the coating precipitated on the foil relative to
the original weight of the granules, in percent. Measurenent of the
electric field strength: 15 The influencel of the process according to the

i nvention was checked by nmeans of neasurenents of the electric field
strength on finished injection-noul ded parts, in the present case on disks.

The fol | oW n@efdik @t $ta ofrihieliffletbrPmb aldRiorscrflth netPAdié ktampeRaEinSstedb! | shed
for the production of these optical disks: 20 Machine: Netstal D scjet

Matri x: audi éntet depmeachiag.c Before rthe new stanmsr Twasp énsarted; ethef entive ipisep@rsi ti on:
310-330C Substrate.di si.ons: ;audi o-CD 30 Tool .tenperature, matrix side:
20C ~a1- pot SRGHE IS, MRS IR B proviots el S5 M A basy Bl fiidksc o
stanper was im@ﬁéﬁglsiﬂeato the machi ne. Before the new stanper was inserted,

the entire injection- moulding installation was cl eaned of previous nmateri al
so that Y he neasured values were not falsified. 5 The electric field

strength was asur.ed yng a field neter, from El VF. 581230
| mredi atel y ;;I?’F eefﬁe(itﬂ(é tt,lei% S%anthew?snfng&ﬂr%%-u%gladiﬁlﬁglc B‘ﬁegegegrgr,n %ﬁ%c ﬁ@ﬁ was
removed by nB3n2309f IndmédibRly N tRdendleP®S iihjetioniBuldirpkproesss, At dak!vaed to
come into contact with netal, because otherw se the measurenent is
i npai r ed. removed by means of a robot arm and deposited. The disk was not allowed to come

into contact with metal, because otherwise the measurement is impaired.

10 Furthermore, any ionisers present had to be switched off.

The field meter was positioned above the disk at a distance of 100 mm from the
horizontal disk surface. The distance of the field meter from the inside edge of the
disk was 29 mm and was oriented centrally over the writable surface. The disk was
15 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.

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
20 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
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.
25
When carrying out the measurement it was additionally to be ensured that the
humidity during the measurement was from 20 to 50 % and the room temperature

was from 22 to 28°C.



10 Furthernore, any ionisers present had to be switched off. The field neter
was positioned above the disk at a distance of 100 mmfromthe horizontal

di sk surface. The distance of the field nmeter fromthe inside edge of the

di sk was 29 nm and was oriented centrally over the witable surface. The

di sk was 15 not noved. Measurenent of the field accordingly took place
within a period of from 3 to 10 seconds43ellow ng conpletion of the

i nj ection-noul di ng process. The measuring device was connected to an x/y
plotter, on which the values were printed out. A particular integral value

of the el ect Exaniplel ¢c aﬁgﬁchquy assigned 20 to each neasured disk. In
order to limt the anpunt of data 00 measurenents were carried out after

the start of the process, that is to say the corresponding electric field

strength on e surface o] i Sks was.re ter each

case 60 minaf®8,? EFUT h@} gg&n‘é@%ﬁe‘ﬁ@&'ﬂ@ CRERIIS{g: ?%ﬂigﬁltp\% 'l’yqt he 3rd
series of m%uﬁﬁaremas kfalh) and 3750k 02T bispRHE1 A RESIAE knkd)),MRARUr ement
was stopped. 25 When carrying ‘out the neasurenment it was addltlonally to be

ensur ed X hat add\lgon lo6idi1Gikgyh diia nmtglyshmxtmaswmrmmmdahrombml@et ¢xsh&ieds and

t he roomte ra to 28C. arrpl

exanpl e) Fr o 43%2%2?@57 g]cﬁéyﬁu%‘fa FFé}qen‘Fﬁ 9& %M &gséfioﬁ'ﬁg/ h of
di phenyl car, & S8 7

knol / h), W|th”tga‘g%ﬁﬁé‘%ggﬁ‘%ﬁ@%@‘ﬂ%ﬁ ﬁ}% g‘/thﬁ“%;“trglrcn s u‘lf%e)l’f @g?é& o ed
t hrough a hedlte pkemﬂm;dﬂuct béaétm;bhelqlﬁlﬁﬁﬂu@mdngphedelitd ldcomteghing 659S|\de’nce
colum at 12 bar 190C. ' The n residence tinme was 50 m nutes. The
Catal yst m xierBhEBHRhospRRniwT Dhenate §. 7§ malhdiSiabesion datiig e phspol.

t et raphgpyl phosphoni um phenol ate (containing 65.5 w.%

t et raphenyl phosphoni um phenol ate 0.786 nol) dissolved in 4.5 kg of phenol.
10 The melt was then passed via a relief valve into a separator under a pressure of

200 mbar. The melt flowing off was heated to 200°C again in a falling film
evaporator, which was likewise under a pressure of 200 mbar, and collected in a
receiver. After a residence time of 20 minutes, the melt was pumped into the next
15 three stages, which were of identical construction. The pressure, temperature and
residence time conditions in the 2nd/3rd/4th stage were 90/70/40 mbar;
223/252/279°C and 20/10/10 minutes. All the vapours were guided via pressure

regulators into a column under vacuum and discharged in the form of condensates.

20 The oligomer was then condensed in a subsequent basket reactor at 280°C and
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.

A partial stream of 150 kg/h melt was diverted from the melt stream, which was
25 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 into the main melt stream. Directly after coming together, the 1,2,3-
propanetriol tris(4-benzenesulfonate) was distributed homogeneously throughout the
30 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



The melt was then passed via a relief valve into a separator under a
pressure of 200 nbar. The nelt flowi ng off was heated to 200C again in a
falling film evaporator, which was |ikew se under a pressure of 200 nbar,
and collected in a receiver. After a residence tinme of 20 mnutes, the nelt
was punped into the next 15 three stages, which were of identical
construction. The pressure, tenperature-4#hd residence tine conditions in
the 2nd/ 3rd/ 4th stage were 90/70/40 nmbar; 223/252/279C and 20/ 10/ 10

m nutes. Al the vapours were guided via pressure regulators into a colum

under vacuumyaihds dheahRsideste fimb HF 130" MiRkesC ARERNGBECihen Za(adé-ch ?o %é H)QHE r Was

then condensed in a subsequent basket reactor at 280C and ) wth
resi dence ti 280 ppmi& gliyearokemonosteayate cwhichisgives asmiadd Irdeaseﬂlggm in hqmduct

whose relativye visco 95. .Th a A parti al
stream of 156°TY/% tagvé\zﬁa \R]efr‘?'lé@ ‘Ttﬁﬂﬁ?’?yﬁ)e atgt(&és‘r;ﬁ]&vﬁ%d@h ?Ngga 25
guided into gear punp; 2.0 g/h of
1,2, 3- propaﬁteapr*{sglllqgﬁ?@?mt)eﬁftz’%gﬁsc?ﬁ% ;%atg%ded to the partial

stream 3and the mxture was gw ded via a static mxer having a

| engt h-t o-di ter . ratio,of 2SS back into the majn stream
Directly aft 35'3@5911%01% 85{3}@ Pcﬁ {puldings @d Isks} %ﬁbemaswemem 5 i blecttic

tris(4- benze@ﬁﬁwﬁfeﬁgmoyar \egéuleq'oﬁf 4d J%H&r?&d%%%_?;ﬁfé%hﬁ tht f&ﬁﬂfﬁgg}u@&@ 20

melt stream by nean rther static m xer e nelt so tr
exposed fur wees dtied fdre6 hoocesd then@rdcessad to disks oyrmems dfasNetstal &isdjar at

294C, 0.7 nbar. and -43- . with a an esi_dence me of 0 m nutes. here
were then addf¥gctog- ’Pﬂ‘é‘dﬁ‘él machyng, Sﬁﬁ@Leve)gqtfc@fCQﬂ tlﬂ’@n‘lfs% gasre%ﬁr@s updercWeser ves

as noul gy rel b f
o5, TP 0 ] SORRAIE A0 el S s 88 PSR T e
melt was t heffietli sf tier it 1 60 disks aves| ratasdred Sas Tdescrhitseddabolve asingfa fibkl mpn“er CaI

nmoul di ngs (disks) and the asurenen of the electric field strength were
carried out Adteacserhada dBela 10k dt § ez deapied i syedestignigthsriniesdon-

moulding process was not interrupted. After a further hour, 100 disks were likewise
measured in succession. For evaluation, the measured values of the last 100 disks

15 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.
20 The coating test gave a condensate of 0.0967 wt.%.
Content of phenolic OH groups: 470 ppm

The limiting viscosity of the polymer is 36.5. This corresponds to a molecular

25 weight of approximately My, = 19,450 g/mol.
Example 2 (comparison example)
The procedure of Example 1 was followed, with the difference that 2 ppm of 1,2,3-

30 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-



were dried for 6 hours and then processed to disks by nmeans of a Netstal
Discjet injection-noulding machine (see above) at a cycle tine of 4.4
seconds under the 10 paraneters indicated above. An audi 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
wer e neasured in succession; the injecti#h=- noul ding process was not
interrupted. After a further hour, 100 disks were |ikewi se neasured in
successi on. For evaluation, the neasured values of the |ast 100 disks 15
after 2 hour sulfeind)ividre u8dddtoothb inQiterid kil 1he 154t BAEES rdRioR, MaeHd-to SHEtHEEAN
value of the electric field strength of the |ast 100 di sks (after 2 hours'
i nj ect i on- nolastiprogessrstape $hg mintyre W therk ypumofPandgrenwlated. ng t est gave a
condensate of 0.0967 w.% Content of phenolic OH groups: 470 ppm The
limting viscosity of the polyner is 36.5. This corresponds to a nol ecul ar
25 wei ght of Tﬁ‘l@@‘i‘éﬂﬁcﬂ@ﬁ 8F the\isis ahd, tHS fheléuiBhent EfaRPEIBctA c (el R BOReRX ANl e)

The procedure of Exanple 1 was followed, with the difference that 2 ppm of

1, 2,3- 30 prepaiediont af desetibgdaboeaizenesul fonate) were added before the

finishing reactor. In.  additiaon, .unlike in Ex I further m of
15 3" br opandie e Fetud B ghe S8sta ek Surtbet RS Ft of kS S £ Rl o i
after the Iasﬁje&ﬁﬁlk,%ulaﬁ%cﬁr@gess)tmt_zu%g\o/n§ay the |ast process step. The
m xture was then spun off ‘and granul ated. The production of the disks and

t he neasurenent of the electric field strength were 5 carried out as

descri bed abqye. The nean val ue of th trjc field strength of the | ast
100 di sks (af rcoﬁt“}gotggsgavei’ﬁ?mf’%ﬁgﬁ%@ﬁ%ﬁprocess) was -24.6 kV/m The
coatingjg est gave a condensate of 0.0957 wt.% 10

Content of phenolic OH groups: 500 ppm

The limiting viscosity of the polymer is 35.4. This corresponds to a molecular

weight of approximately M, = 18,740 g/mol.

15

Example 3 (according to the invention)

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
20 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

carried out as described above.

The mean value of the electric field strength of the last 100 disks (after 2 hours'
25 injection-moulding process) was —15.8 kV/m.

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

Content of phenolic OH groups: 470 ppm
30



Content of phenolic OH groups: 500 ppm The limting viscosity of the pol yner
is 35.4. This corresponds to a nol ecular weight of approximtely M,, =
18,740 g/ nol. 15 Exanple 3 (according to the invention) The procedure of
Exanple 1 was followed, with the difference that 300 ppmof salicylic acid
were added to the material after the |ast basket reactor, that is to say 20
the | ast process step. The m xture was t#&n spun off and granul ated. The
production of the disks and the nmeasurenent of the electric field strength
were carried out as described above. The nean value of the electric field

strength of thg llnﬁﬁfn\gloigcd%i@k@f el fiymér NOY6S. Th%5c6rﬂis GidsOfd ?qgélg%@% k|

process) was - /m Thée coating test gave a conde sate o

Cont ent of ptvmnghﬂafaﬁpﬂogmmtqﬂsMﬁ?O%?oﬁmgﬁﬁol- 45- The limting viscosity of the
polymer is 36.3. This corresponds to a nolecular weight of approximtely M
= 19,320 g/nmol. Exanple 4 (according to the invention) 5 The procedure of

Exanple 1 Wagg,j lhg Qcco‘ﬂlitngtﬁli'ﬁe t:lfl&(; nce that 100 ppmof acetylsalicylic
acid were ad 3 e mat eri a ter t e | ast basket reactor, that is to

say the 3 ast process step The m xture was then spun off and granul ated. 10
The productl of t e surenment of the electric field
strength wer ec%rP?q Exa@pgt Ld’i’qs ﬁo‘é{_ﬁ‘iv@t Tbﬁedtfg‘é?flc\‘?atﬁﬁtel(?ﬁ ppReof
electric field ﬁd&@ﬁcr}cﬁif élla%dti@cﬁlo ti‘tQ %#érﬁalfﬁfté@tm st Badhk@MeSictor, that is to

i nj ection- ITDL?] rocess) was -
say the last process step. The mixture was then spun off and granulated.

10 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 —11.1 kV/m.
15 The coating test gave a condensate of 0.089 wt.%.
Content of phenolic OH groups: 470 ppm

The limiting viscosity of the polymer is 36.1. This corresponds to a molecular

20 weight of approximately My, = 19,190 g/mol.
Example S (according to the invention)

The procedure of Example 1 was followed, with the difference that 300 ppm of
25 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.

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

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



15 The coating test gave a condensate of 0.089 wt.% Content of phenolic OH
groups: 470 ppm The limting viscosity of the polyner is 36.1. This
corresponds to a nol ecular 20 weight of approximtely Mv = 19,190 g/ nol.
Exanple 5 (according to the invention) The procedure of Exanple 1 was
followed, with the difference that 300 ppmof 25 acetylsalicylic acid were
added to the material after the | ast bas&et reactor, that is to say the

| ast process step. The mixture was then spun off and granul ated. The
production of the disks and the neasurenent of the electric field strength
were carried out as described above. 30 The nean val ue of the electric
field strength of the last 100 disks (after 2 hours' injection-noulding
process) was The cOatiig/test gavida cdiensadamoi hg9G3est%gave a condensate of 0.0963
wt.% Content of phenolic OH groups: 460 ppm(w.) 5 The limting viscosity
of the polymer is 36.0. This corresponds to a nol ecular weight of

appr oxi mat el = . (according to the invention) 10
The procedur)é:og{%mﬁxaﬁpéﬁgoy\{a%%?%ﬁﬁg%egﬁ?h the difference that 100 ppm of
5,5- nethyl enebi s(salicylic acid) were added to the material after the |ast

basket reactqr, ..that i.s to say,the last, p ess. step. The m xture s then
spun of f and%?alﬁmt%eﬂ?cofgy‘P%ethﬁrm?ri ﬁngqc))g- ?E’é ol Eo%iﬁotot?'lénqm&renent
of the el ect otk bELShrSki Wen g 1368fHdied out as described above. The
mean val ue of the e%ilgpcrt rl?r%@%ﬁevwd str eng{rﬁ of the last 100 disks (after 2
hours' injection-noulding process) was +10.0 kV/ m

Example 6 (according to the invention)

10
The procedure of Example 1 was followed, with the difference that 100 ppm of 5,5-
methylenebis(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.

15 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 +10.0 kV/m.

20 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 The precedi ng exanples according to the invention surprisingly show a
mar kedly |ower electrostatic charge as conpared with the conparison
exanpl es and, despite additional additives, conparably |ow deposits on the
di sks. -47- Patent clains 1. Process for the preparation of polycarbonate by
the melt transesterification process, wherein at |east one di hydroxyaryl
conpound is reacted in a nulti- 5 stage-$ftocess with at | east one diaryl
carbonate using at |east one catalyst, characterised in that at |east one
inhibitor is added to the nelt before the |ast reaction stage, and one or
nore aromati Pafedicimsar boxylic acids or derivatives thereof are added in
or after theTast reaction stage. 10 2. Process according to claiml1,
characterised in that the aromatic hydroxycarboxylic acid(s) or

THEHCER AP A e g R EAYE
COORS (V1) ( R2) Eir&essosaih@re@g- &f“leést bae @ﬁ@afjox(yyllyll kdmpYR&T RirBadred infa multi-

i ndependent |y of one anot her represent or "“a’linear, cyclic or branched
Ci-Ci o-al kyl, Co6-63ge @rcaqekg/wnhaedulwt ong daryllqadmnatecqsmg at least opo cotalysthed

Ci-Clo-hydroxyaIk di.c b ral
CL- o al Tyl r nd oS o 5o ek fBlesls ap o B melyBRRE the tast
reaction stage, and one or more aromatic hydroxycarboxylic acids or

derivatives thereof are added in or after the last reaction stage.
10 2. Process according to claim 1, characterised in that the aromatic
hydroxycarboxylic acid(s) or derivative(s) thereof is/are one or more

compound(s) of the general formula (VI), (VII) or (VIII)

(R?), (R?),

1 3 .
(COOR), R OR’
(OR3),,
COORY
(Ry)
X
X
0" o~
15 COOR* (VIII)
wherein

R', R" independently of one another represent H or a linear, cyclic or

branched C;-Cj¢-alkyl, Cq-Css-aralkyl radical or a linear, cyclic or

20 branched C;-Cj¢-hydroxyalkyl radical, preferably H or a linear or
branched C;-Cg¢-alkyl radical or a linear C;-C¢-hydroxyalkyl radical,



-48- R2, R2' independently of one another represent a |linear or branched
C-Co alkyl, C6-C34-aralkyl radical, preferably a |inear or branched d - C4-
al kyl radical, 5 R3, R3' independently of one another represent H a |inear
or branched G -G o-al kyl carbonyl or C6-C34-aryl carbonyl radical, preferably
H or a nethyl carbonyl, ethylcarbonyl, propylcarbonyl, phenylcarbonyl,

but yl carbonyl radical and very particule48y preferably Hor a

nmet hyl carbonyl radical, 10 R4 represents Hor a |inear or branched

C -G o-al kyl, C6-C34-aralkyl radical or a linear or branched

d -C, o- hydr Oxyal KR?2, Ra%dé?éndenﬂfl %ff%hé‘%éfthéf Rpredent! 'BACar b%ﬁﬂ@&@?lc -

C - C6-al kyl radical i near - C6- hydr oxyal kyl radical, 15 1 represents
1 or 2, preferably 1, ralkyedﬁe§e¢mrslk@1 mdicah prefembbyr aﬂmomdrbnan&xedrﬁle@erabl y 0
or 1, 20 mrepresents ilkg? preferably 1, Y represents a dival ent radical
consisting of from1 té& EaéiF‘i?bn atons and/or heteroatons, preferably
-Q(R5) (R6)-, -(CRSRG)mM, -0-, -S, -S§(=0-, -§(=02-, -(COQ-, -ACQO0,
-0 C(R5R6) O, particuj,arly 25 preferably -C(R5)(R6)-, wherein R5 and R6

i ndependent |y of BieR ém@pbmientlgmfeemtanathe)‘ 1hroseat kHlI ar bukiac adir, branelfedr abl y a

G - C6-al kyl radical, nd sents a

C-Cio-alkyl, G-do- a{&ﬁﬁlﬁ'ﬁ %’}n@g &rég:?‘i Xry&g{l@illp'l rad lgg?fﬁ)a@& ﬁrqry

preferably a phenyl radi ﬁﬁ:’thylcaﬂ%nyl, ethylcarbonyl, propylcarbonyl, phenylcarbonyl,
butylcarbonyl radical and very particularly preferably H or a

methylcarbonyl radical,

10
R* represents H or a linear or branched C;-Cj¢-alkyl, C¢-Cjs-aralkyl
radical or a linear or branched C;-Co-hydroxyalkyl radical,
preferably H or a linear or branched C;-Cg¢-alkyl radical or a linear
C,-C¢-hydroxyalkyl radical,
15
1 represents 1 or 2, preferably 1,
n represents 0 or an integer from 1 to 3, preferably 0 or 1,
20 m represents 1 or 2, preferably 1,
Y represents a divalent radical consisting of from 1 to 8 carbon atoms
and/or heteroatoms, preferably —C(RS)(R6)-, -(CR5R6)m-, -O-, -S-,
-S(=0)-, -S(=0),-, -(C=0)-, -0(C=0)0-, -0-C(R’R®)0-, particularly
25 preferably —C(R® YR®)-, wherein R’ and R® independently of one

another represent a C;-Cyp-alkyl radical, preferably a C;-Ce-alkyl
radical, particularly preferably methyl, and

X represents a C;-Cjg-alkyl, C;-Cjp-alkylphenyl or a phenyl radical,
30 particularly preferably a phenyl radical.



3. Process according to claim1 or 2, characterised in that the aromatic
hydr oxy carboxylic acid(s) or derivative(s) thereof is/are one or nore
conmpound(s) selected from 2, 4-di hydroxybenzoi ¢ acid, 3,5-di hydroxybenzoic
acid, 3,5- diisopropylsalicylic acid, 5,5-methylenedisalicylic acid,
salicylic acid, 5 acetylsalicylic acid, salicylic acid nmethyl ester,
salicylic acid 2-ethyl hexyl ester and s#9+cylic acid n-butyl ester. 4.
Process according to at |east one of clains 1 to 3, characterised in that
the inhibitor is a sulfur-containing acid, an ester of organic

sul fur-contaizni ng Pr&&s@&dc@?dl toClaikH 652 E}:ﬂ?{%@ﬁhse(ﬁn tﬁ’ét%@é%nﬁﬁ&ﬂ{rﬂb!&g to at

| east one of clains c aracteri se€ here are used
di hydr oxyaryl cor‘rmathmdybc) acld(es) or dnnr/aetlwem)pb&rmf( slars ehe or @tbre fcommburhifés)gr oup

of the di hydroxybe s i t,oxydi hen

(Eydr Io;<yph)é|nyl )zalsgé g i{%ﬂg’?@?’ﬁ ?CIQyE%o‘ﬁEH%%benEj‘% aﬂﬁit]c?r’%xy- .
en aryls [ e X n s is-

E)hyd)r/oxyph)e/nyl ) 331?1%5% gﬂg(%ﬁgﬁ?ﬁy (rloxyf;llil&ﬂykP R ?%?1& 2 y(‘%?%fog&y&’

phenyl) Sul f oxi deapetylsahcyﬂmcsacﬁd)ys;ihcyd;cpmm@thﬂ|essam,psabmyhcbamzleheﬂlylhasylv\el | as

conpounds thereof that  al kyl.ated on the ring and conpounds thereof that
20 are hal ogenat e&S@ﬁa‘%‘ﬁ¥?lF?1h‘giZ°“g.'%F’Fyg@%@% according to at |east one of

claime 1 to 5, characterised in that there are used as diaryl carbonate(s)
one or nore compounds of the general fornmula (Il1) 25 R OO0 R R R
(rr) 4. Process according to at least one of claims 1 to 3, characterised in that the

inhibitor is a sulfur-containing acid, an ester of organic sulfur-containing

10 acids or mixtures thereof.

5. Process according to at least one of claims 1 to 4, characterised in that there
are used as dihydroxyaryl compound(s) one or more compound(s) selected
from the group of the dihydroxybenzenes, dihydroxydiphenyls, bis-

15 (hydroxyphenyl)-alkanes, bis-(hydroxyphenyl)-cycloalkanes, bis-(hydroxy-
phenyl)-aryls, bis-(hydroxyphenyl) ethers, bis-(hydroxyphenyl) ketones, bis-
(hydroxyphenyl) sulfides, bis-(hydroxyphenyl)-sulfones, bis-(hydroxy-
phenyl) sulfoxides, 1,1'-bis-(hydroxyphenyl)-diisopropylbenzenes, as well as
compounds thereof that are alkylated on the ring and compounds thereof that

20 are halogenated on the ring.

6. Process according to at least one of claims 1 to 5, characterised in that there
are used as diaryl carbonate(s) one or more compounds of the general
formula (II)
25

O

OJJ—O

R' " Rl R"
R )

wherein



wherein -50- R, R and R' independently of one another are identical or
different and represent hydrogen, |inear or branched G -C34-al kyl,

C7-C34-al kylaryl or C6-C34-aryl, R can further also represent -COOR'',
wherein R'' represents hydrogen, linear or branched G -C34-al kyl, C7-C34- 5
al kylaryl or C6-C34-aryl. 7. Process according to at | east one of clains 1
to 6, characterised in that there are ufed as catalyst(s) one or nore
conmpound(s) selected fromthe group alkali, alkaline earth and oniumsalts,
preferably oniumsalts. 10 8. Pol ycarbonate obtai nable by a process
according to at | easR' g ROfingépendEntlly 6Qone’ addtHlerrareOfdbMidal ®f diffaBs! ifd OH end
groups of nore than 150 ppm 9.” Moul di ngs or extrudates obtainable from

pol ycar bonat e accor di ngepigsant hydnogen, lingariay bragywhed &h-Gaakkyb tlorGgalkydatylum or

light-di ffusing plate obial pable iy om ARRLY AL GGNAL.E: SEBRH MRSk m &
represents hydrogen, linear or branched C;-Cis-alkyl, C;-Css-
5 alkylaryl or C¢-Csg-aryl.

7. Process according to at least one of claims 1 to 6, characterised in that there
are used as catalyst(s) one or more compound(s) selected from the group

alkali, alkaline earth and onium salts, preferably onium salts.

10
8. Polycarbonate obtainable by a process according to at least one of claims | to
7 and a content of phenolic OH end groups of more than 150 ppm.
9. Mouldings or extrudates obtainable from polycarbonate according to claim 8.
15

10.  Optical data storage medium or light-diffusing plate obtainable from

polycarbonate according to claim 8.



