- 1 - TITLE OF THE I NVENTI ON Process for the Preparation of

Pol ycar bonate by the Melt Transesterificati on Met hod RELATED

APPLI CATI ONS This application clains bdnefit to German Patent
Application No. 10 2007 052 968.8, filed 5Novenber 7, 2007, which is
i ncorporated herein by reference in its entirety for all useful

pur poses. BACKGROUND OF THE | relates to a
process for the preparation of Eﬁﬁ§%§?&gﬁaﬁﬂ%ﬁgf mel t
transesterification nmethod, polycarbonate having a snmall buil dup of

el ectrost ati c mrbasksger Mé@mab log Py cdrbbrfiteiyahe Mltanshssha TRt & MebeS
or extrudates, in particular optical data stores or diffuser discs,

conprising this polycarbonate. QFUATHD ABPRICHTIONS$e materials are
bei ng i ncreasingly used as a variable recordi ng and/ or archiving

medi um for | nU data. EXx | es _of thi f ical
data stores @t%l’@@f gﬁﬁ S't? Pl e ger %@@Pﬂgﬁanﬁvbs B@fqi% 5@%% filed
DVD- RW5 DVDNSWEmb&EHD26MDwaRg @Bcofﬁbl&tbﬂm@feﬂﬂﬁy feReEd¥e Bl @Sdntiesy for Ul iserdl
for exanple, polycarbonate, polynethyl nethacrylate and chem cal

nmodi fi cati o8 ACkEr eof , are typically used for optical storage nedia.
Pol ycar bonat e as substrate material is suitable in particular for
non-rewitabl e and rereadablpa@draiadm b THEWVERRI@GNOPti cal di scs
and for the production of shaped articles 20fromthe area of

aut onoti ve qja2|ngs such as, for exanple, of diffuser discs. This

t her nopl ast i16° HYENESCEI2(E 1 @ o978 fRrchg Prepasmiqn; of polyrarbenste Ryghhe melt
suscept i bl e st ABRORILA %thoghﬁ%%ﬁ)oﬂﬁg h'avstngh§trnhl'i'9ﬁﬂc%g%gelgytrd§tagb charge
transparency and | nmpact stren According t -A 2 119 799,
pol ycallbonatbkingble biyehip peagess @dd giaped ricles en qxanutlades, bf paptivahio bptécal data stores
term nal fod as well as the nmethod in
t he 25homgggglz%§éégﬁtas cg&iggngﬁhﬁ?oﬁ% %I’I ally used process for the
preparation of polycarbonate is the nelt transesterification mnethod.
Pol ycar bonatQptipaleparsanagsymatériads atebtiogiilwaﬂasihgiyplsédﬁsiaptaeialﬁereus@thgfzmd/or
tsﬂghp;gdu?g:—a%gyg rﬁ%ml?tefor lgla ¢ a t'l?. ’ e§fc cg:tta( Eﬁm%lgsr (Enfﬁ-ss t)%% rgi)tlgc%? iiaat%storeb
'?Ih SES( E)VD) are-CD Hopevaadio (EIbI,I CS])\J}E'(?E“?EISV DOUBtR, IWHB+$JJ B‘_&DY[&W% O9D+RW,
at it giv caybqonat es ich, after processing to injection
moul deid bod?@%’?ﬂ}tﬁ;%{gﬁe property of building up high electric fields
on the surface of the injection noulded articles. Thus, for exanple,

di scs for ofkinspdred@licamspladtes, sGER fo% leRgnplblipol Ry EAE, lpelyateqtybme{hdcﬂyme
a high electric field during their 5production by the injection

moul di ng pr 8edehemigg) modrﬁcgtﬁorﬁﬂar@fs%r? bipgaaty Bisdifperndigy storagedneditmds
during the ppRAAEbiasQlibihe ARLHAN sstabid S dﬁs@ﬁ&ﬁ’ar f&ft{oneré@mabﬁ anfiO the
attraction of "dust fromthe environment and to adhesion of the

i nj ection msupadebleand pigo fos revrinble eptinal éISttsna@ddtprstb@prOtl@tlonef shapechaticles
whi ch Jneduc cle
and alzrsoo co(ﬁ%rrf I%%t %X?ﬁé"eg %1@ %uéﬁgsdfér%ﬁﬁ 655 dr%ﬁ'd %ﬁﬁ%re
t he high el Gtetmopiaa‘tncéﬂasje)malletdnmeclhaﬂmml :(tihthtyaptmc‘zdry slateptihiedo dimdneiads
to poor vvett b|||t I wi fh nonpol ar nedia, such as, for
exanpl e, WSSI%%I%@@P 3“‘%%‘“&@5@8@8 Y QFPaSEUEsts such as,
for exarrpl e, dibutyl ether, ethylcycl ohexane, tetrafluoropropanol,
cycl ohexane Acomtiinglie PE-& hexarnes Qlolyeaitbahdtesasan pe prepmed withhdSicipatibn ¢h
electric fie|ld an the surface of the substrat auses, for exanple,
irregul ar aR qoﬁﬁéﬁﬂ?f %"O‘i@cl?i’atg? ARpstid P‘I‘Fd&VemEfﬁﬁ gelhis e, ’@f"t% §iiPthe
appl i cgt i onnbMogdh@odhasedf Witable data stores and thus |eads to
defects in the rnformation layer. In the case of an optical data

store in which a witable dye is a plled to the surface in
spi ncoat i ng Apﬁ“HE%'%d“SHlaile\Wseaiﬂgﬁqeﬁ% I edEgparagion P%P‘dy@fttoéﬁtﬁtiwhfﬁ gelt

therefore regieieGridaioR Midelod! EhIRUAANE PRephidf by ik Ao enl 1'11%?1&1[:191% #fused

for the production of optical data stores of the formats described above, such as, for

example, for compact discs (CD) or digital versatile discs(DVD).



period or continues to increase only slightly. This is an inportant
criterion for the -3 performance of the injection-noulded part in
t he subsequent production step in which, fzor exanpl e, the dye is
applied to the substrate. The buil dup of the charge on

i nj ection-nmoul ded bodi es produced from pol ycarbonate by the nelt
transesterif 0 A nji.ection-moul ded bodi es
produced frgin%%%g%yg]aér) gtﬁgiﬁasqo d'fl Ethe %%g‘éqnméﬁgfban Wes ﬁg]ltyﬁ%r or}aﬁes W%mh’ after

essential appmetsing tﬂfhlﬂG(Sioﬁrnﬁduﬂt@:d\baﬂlﬂﬁ have thé proﬁ;ble} df kiR b Mighreléche:
case of pol ch{ bonat eff% ‘BJ to the nelt transesterl ficat.ion
process at tHESHBGH the ifection wevideharheles: ity IYresample. diges for optical
general |y stih@nredd dththﬁ ﬂﬁgﬁélyéé%dnﬁi@%%ﬂ@Mﬁfaﬁ@lé&’tﬂdﬁeﬂ%ﬂﬁﬁ@tﬁ&ﬁat e
produced by the phase- boundar hod. | ateau val ue ch

est abl iSshed P&fdueionsb)ctbe frigcHon muldmg@m@as: Hhashlghf faald sixcasihl aa, thambenrat@
hours of a o] L,

subst ant i al 1o LoHifEife Bl 6 of 8R R dheoBE O P P 8 ELE plohc AT A
contrast tofpolthe anhmmateat mdepad}eslioby)f tl'llamjpﬂms mdnhlmddarcjesnibt &aghple the
Several appr oaches hav ovvar n pr obl f.

o oh o ect T doPRe Enq g STenBREra e MRt of B YollubnieRiraodibande
addi tives t and hieo wﬂ@tdaasmermg‘eardnaﬁouldz‘iuetaroa@lsycar bonat e conpositions
to which anti static agents have been added are descri bed for 15

exanpl P—A 62 in et hyl epe yl ene
deri valfél ves ftgerﬁgéed%‘ﬁ“éb‘g?qli‘?/ﬁ%lg FlgfeéJ‘%F ﬁ"ff])gPPtéﬁa %ﬁ 60 B4
derivat i ves waligbingdepeasipRith fbipola® nRERNUSH be féﬂlﬁaﬂﬁie}’&%r@@ﬁﬂﬂ& orfaRty8
922 728 describes various antistatic agents, suc ene

gl ycol deri ¢aticomarisipg privepisauelas &rmraﬂefﬁemylmte@yl%?/opgwaxane
deri vati ves (RRASRHE r

used i ndivi ({:Ielﬁal I ?Bgroagns&)r?‘l SI? E?%gg o lﬁgﬁ%é’g%gb’g %{catogj(gjﬁo%glgl?lc&%&a%%ﬁ
358 descr i bekceistietdomnthe plh'&sphbﬂlonsbsaahedm&ss adchxampbswﬂwgwlawgld incomplete

Gor ! veldl o Bkink yhith v Rortn SR a5 Ot RER R TR A AT s 35k Sores apd g

use of phenydadctl defaatsan matiafobmatidnieyeeasi ng the term nal group content
in the nelt polycarbonate (polycarbonate prepar ed by the nelt

transesteri ati on .proces 0 d therein that

orm mat Sor SR ERRMDRE SEFRdiea stk aP Gy BB o R AT BBl Prrgeg in o
ef fect on t bginedacing postss) d lowibegetk tleegic flell SHEhgth @Ohef#Sfequired in order to
3,5-di-tert-butyl henoJ is used as _a chain termnator in the

phase- bou nd&Pva'ﬁ%ﬁF g anifemt eppbifaion of BrerrHaltle layprapddo ersureaviet disaleedup

of stafpi c c?ajdgal&lrbrggags correspondi ng substrate material conpared
with conventional chain termnators. EP-A 1 304 358 descri bes the use
of short ol bgomars such as, for exanple, bisphenol A

bi s(4-t er t - BOE PYikieey Plesostisicharge ana shstrefe majesigl leadsde py elastie figldevhich
from the neki, td ARAGHIAEY hikatchiRR: REERR? dlstance%romm%mté éﬂ:Hﬁcé ead

to the formation of depdsits or poor di ng. Furthernore,
content of oligoners in the polycar bonate may al so lead to a oorer

| evel of me&tdhe bais gbthsfaets dessribasnbove, 4 furghtn dishdnntage efraciyh higs electric
t t
ransition tfl@ﬂﬂ?ﬁl%}%c.r&'togggéegqﬁ [Hgge of 1@%'{]&%&5&: tt\é%ﬁef {]ﬁg&raﬁfﬂﬁ&g %l 'll‘hltsy

secondary reactions as additives. nsequent
of t heSbaseldAntodoised ofiragduotor adiceatdinglyei subse guenicspoadidg agjiiiog! cots.
pol ycarbonate whi ch was obtained fromthe transesterification pr ocess

I's conpli Cat[‘ﬁg Rleér plg fi Efﬁ%ig?ﬁ)gr%s {r%etﬂg iC(E}Jgge of?he I ect's onf ﬁ%& g?o%\slg d)tn

prepared, which I's associ 15 onar e oy onaI
process st epeshativé hngecsioh sglded partsin dotajppitng’ duerglmE IpesdeticR, prodesd But shows

known that various. aci ds r aci der vat Lve dded

Lopol ycar bR RENgh b t fpeden HilsE: The &5 Gmpl B B ACovenslygs e

describes t Rgpatsioe Bscflidsi@lanSesiyef oy BEARRRX Y i if&idS nfR8ldthgitsdead | NG
30 (assuming use of a new cavity) and reaches a stable value (plateau) only after a certain

period or continues to increase only slightly. This is an important criterion for the



It was also furthernore found that, for the coatability of an

i nj ection-noul ded body, not only is the Ievel of the electric field
rel evant but al so the charge honpgeneity-én the injection-noul ded
body - for exanple an optical disc - plays an inportant role. Thus,
for exanple, a | ow average electric fiel d strength can be neasured

al together on the tot di. sc. SHowever, hi gh positive electric
field st ren@?ﬁorﬁﬁ‘yc%%ﬂ F HUSSHP™ mutdeﬂeméurtba sedienigradugtion ser /@pyhighy fipr
field str ene&hng;]t@ 1R @;eerﬁ appIRAIEHE @ars%tedrﬁéaﬁlagg 6Bthk a?ﬂgéal iRRBfon-
wettability alt t he neasured average fiel have accept abl e
val ues. For ﬂtQ’\lﬂ@drbéél%nrOdW fepm Eolrw@oabtsétwlteemelvemﬁg@mfwau@ pheashe
e C F A SHERNGEN B RGNS LA B0 oL RhlophLonot
(field stren vari Neasur ed 6 a cer nra o? e

i nj ectison- nmuhlﬁiaw thethodlin éssentifil aspmssi ﬂTbas ahﬂneo valhe okt flfeldrstrertgﬂﬁ mLthe case of
wettability. t here conti.nue need for a rocess f r the

prepar at i on 8]fy° 5?%%?%8@31#%&?1? tetffrrérsrer e AR@RpeEss fi e peR ety

whi ch pr OCGSI‘ﬁedtﬁmSﬁUuﬁcﬁbé ob &k isfeRGRIP btRGiglyan ARRU atnesfa@ge c@?ﬁbﬁx’é&jaﬁtﬁs
having a smal| buil dup el ectTostatic char urthernore, in
egtPér

addi tion t o PPlysatPeRits prasusse by dhe nhaseshpupdary m Thperlatpactalyeewiiipheisd
strengt h (megghiHaeas B3 |rh' 2l %%%r %aqﬁm' L Rgk SRARES aacrohﬁlﬂogf 3

there was a need for as snm strength varration as possi
on thelOsubs nmjaqtren slmcaceprocass,msemlﬂuereetams eultmtlelﬂu mcthe nagapveganggnegative

o T ANS eSS PR RTE R A ALY PLERAL S, B 1 ©

process, whi c processi
neets the reqU|renents for as snall a bU|Idup of charge as p055|ble
on the subs tSre'aEtré appiohchee have R0 it toatids nolwinghthaprebiaml of ahdghgectrostatic

vari ation a |ch ayoi d the i sad .descr.i bed above

oDl MenTs e RPN e B SHR AR YR s W i Sosh
is a proces Spol‘y@z[rb@famafmpﬁ)@tlﬁﬁsl weaidomdittibysehRatebden added are described, for
transesterification_net nprising reacting at |east one

di hydrioxyar FkareRfmB ifid: 922%07\/315%‘”5%1‘61@3%@%}?@6 8% RelyaTeRleNG igtivatives grpased

presence of ,ahddi®RSIHQBAnEALIH ﬁﬁ%gph'oﬂc %1%5&\?&5@5996 E)c[cfég &S Sntis¥hIS A&l 181
| east one inhibitor is added t he nelt before the | ast reaction

stage and oM RﬂlycmbpeatalEﬁaﬁa&flﬂ82&QWQWMaealrsrﬁe%ymtnmgacts(:ﬁ(usl) aspprdlyadiylene
hydr oxypol yggrct?paaetmeécet%gtatearsort,ﬁtr HRhdeh t@ pdl ngs?lg%te d%[i@%tﬁ’gﬁ ggosbh'ine
tage. no 0

or after thé&-last reaction I ment
present i nverideomd disttdndhpdroxanpns ehsd, camheumﬂnnchadulallyme aomnaﬁmmr e

al i ph |c hydr ox ) /or car

2 Beep o AEPRSEAGREIPN R e PO ashBRT e of MGt du S hedicies
gener al f OI’ mlﬂ@ar(ti\iﬂahc activityl Uy 5,668802 dé@%@esféﬁ@onﬂaﬁﬁ E&l\%@@is iafdifiWs)
(VIl) 5wherein RI, R2, and R3 are, independently of one another, a

e oSBT -SIThI S5 R S o A B M

X2, or X3 repicas@ihal Gbupl cdniehnt iKdel@pdl fabsdniied %cﬁycaﬂion@ﬂeif))‘ép@ﬂ:ﬂlw)ﬂyé melt
is anlnteger from1l to 3; is 0 or an integer froml 1501 s

an integer fERIeRterification aragessh loip gosgatsd @erq“hﬁ’ébfeh‘ﬂ@r*ilﬁl growyf copeat of more.

anot hegs, a tﬂaﬂ%% s%ullarh%{?&%&!m@e e@e& ﬁ'rﬁé’&é&%%ﬁé Blo Qxlfteﬁg.‘fwg A 00/50,488,

net al cati on, preferably not he odi nent

t he present 3iSrdigert- b@tﬂlpfanl h&ausaé@&/eclpmm@esisatovwehephas@bﬂm@mnetmm TRG
chain terminator leads to lower buildup of static charge on the corresponding substrate
material 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-butylphenylcarbonate), as

30 additives in polycarbonate from the melt transesterification process.

However, the additives described may have a disadvantageous effect on the properties of

the substrate material since, at high temperatures, they tend to emerge from the material



are, independently of one another, a linear, C -Co-alkylene radical;
is COOH, is 1, isOor 1; - 7 - ois 0 or 1;and R4 and RS are,

i ndependent |y of one another, a |inear or4branhed Cl-C6-al kyl

radi cal . Anot her enbodi nent of the present invention is the above
process, wherein said one or 5nore aliphatic hydroxydicarboxylic
acid(s) and/ or hydr o carboxylic¢ (s), or derivative t hereof are
one or ror e 3BEHF ?éjj ﬁ] 3 FRadiop b AsPORiE QjPeRedfiee ‘F BEIHTC, g Gogtent
acid, malic o@%h%rﬁ‘&ﬁ ftfe 6@&2!15063&'rﬂaf’ﬂ?ﬂﬁ@ﬁt@ra%»oo?e?fet‘.ré‘lrdf%e%ﬁ‘drgcal properties
tartaric acid esters, tartarl c acid 'nonoesters, hydroxymal oni ¢ acid,
hydr oxymal oriné tpefeducsionen the giass trﬁrtﬁltmlt@npeaiﬁdrechhecmaea tHesegtlditiges may
10Anot her e Ig i

wher ei n sai ?3 at ?L%%ar?fé%atgn‘?nns% b| g{rvesl @&%Q(i eﬁﬁlﬁ tl?-%gl%%ag?tﬁ?ﬁﬁt cgfgﬁeg%ﬁe
ester of an mm«gammaysbakqfdhwd dbe suiseyjuegy “amdcdppmg” cmpmwmesndtmﬁhebfwas
Anot her enbo res i nvention i ove process,
wherein sai E‘Eneﬁgzﬁ)& thSHQH%Ftﬁ’S}ﬁ?a(B’)?S}BR??SSé% ﬁﬁ‘ef?ﬁgé}‘lgﬁé?f reguied (e
group consi shik pg?)eie HAv Oyl REAZ GRRE is astdidéd il edditidrmahanrislasd an

bi s(hydroxyphenyl ) al kanes, bi s(hydroxyphenyl)cycl oal kanes,

bi s( hydr oxyBAEHGIN gragess stepifer thy sttbssapshie sYIEPRIREer S,

bi s(hydr oxyphenyl ) ketones, bis(hydroxyphenyl) sulphldes

bi s( hydr oxy gaaAstiore uhpialmsmatbaaﬁsﬁe/m@w phe Hé’ﬂ\)ﬁtﬁé&l AR B LaRA 0

1,1 bls(hydroxyghenyl)dl|sopro benzenes, and derivatives thereof

al kyl akled omolATBeRRSE dddAvashENusuter expmple ORrod Fréd 738hidewrinesthe vfe afhe

present inv [

i ar vl ar bonay Lo Lok RN A i p Aon o P By SO Bl e

8 - wherein pFépaia§0¢IyﬂingarbonhﬁendaU Seh 200HOICREM, Gt G3Miadlytinpk ycarboxylic acids

C7- C34- al kyl ar | . Anot her enbaqdi ment, of the

present invéh ll}gg%d‘i“éngtqﬁe L) X$gé%resgagﬂlz\]ﬂgear%oﬁ%cagjgﬁ%te}é?lylaséggbt]e"gne

catal yst is Us-800p&0UTiies Hmhe@h dopeiftdrbha@t Mhichd@is setiangruefured!dk ghinone

netal salts, alkal |Ilq S%alr,t,h tal salts, and onium salts. Angther
SSEHIFIRg

embodi Fent  deuyai¥es, 16 QRO GarbenatespiFealin ydEpycarhprelip prids are

said at | eaghdang aﬁ@s@dan&tduhag% Nt gibn, BIR}A @Bqtzhl@éscﬁﬂaqﬁé IRftton of
of the present invention is a polycarbonate prepared by the above

process, whéfeak acidsfiogngyiializiag Bsrivsie cetalyprs osibs figisbedopolyparheonatk i IghAt466 646
hydr oxyd| can / A A

derivative( é@%ﬁ%?%gé%ghgéﬁg@% aﬁ%}faﬂ¥ ?%ﬁq&é%g @g e %ngfrﬁ (:(Ii a;ﬁ)ﬁ 1 tbibbndtl
cont ent of phwdcdqrgreme}epmm ahrtlcldaguocbhqwrepﬁredby duetﬂman-liﬁﬁdqrp methvdt for such

anot h enbq esent vention i shaped article or.
oxtrudSt o c BTG rieacs, BSTE ot AP ara s tecort BB Rpbign sfeppiie
enbodi nent Qﬁargch&n e ess@Ningipiotints vl nbSob3dtvePini teddasélat @yl tHeabBe-

di ffuser disc 15conpr| si ng Mabove pol ycarbonate. Yet another

enbodi nent  GFSfL @%&?@ﬁf’ 9VE%ti on is an optical disc having a nean
electric field strength of -20 to +20 kVVmand a field strength
variation ofip b@sfs 1bhemt 461 FoM/ DEE AN 0 RO@ALEI MG, URIA 26U6/133Y 35, $ISOAES
conprising a carbonate ¢ rising one or nore ali phatl C

hydr oxydi caﬂB@é{}ﬁl 3785 g HpH 2%(5%?6136% P pHrYA B BIER ya Rarticaiagly syitable for
deri vadsi ve( f i 0 %%13

has aa%ont e?%Odg?%nqgé%@?}éﬂfg @Hl%&%hlmou%crigg(ggg gown%%e&? an %@g“}yélr%qp‘“e
DESCRI PTI G\lpojycan‘b@amwﬁmh @te Preipsred by dlwst phiase-lawngarly sietiyldy Theeheasued i f
ina nultist rifjcati t ,one

i nhi bi tor |§1Q%?3£@at%esl9 %ﬂé&% 66:3 o?éhetrﬁdp rans‘f&efrg%{?rb'ﬁg@?%ge and one
or nore 25aliphatic hydroxydi carboxylic acid(s) and/or

hydr oxypol yélamtdev(ty)lglu@raalcc go@g corarabmt;deﬁapma;illdue saresde theyabducdsn ploesseab-
are added in lﬁer ter E ast . rea%tl on sta g{gcarﬁonat&/
prepared byt éll?ﬂ%eé%‘sv 1l PG A =5 oalrtﬁﬁrgamﬁv%rﬁt“? ACSHE° HEtuepdX sethe
abovernant i OmREedirs e igbfagiSera Afikey tBe Protiedtian Grargdsymsy ek staki®e E@that, for an

economical process, the number of ionizers to be used should be reduced to a minimum,



- 9 - The present invention therefore relates to a process for the
preparation of polycarbonate by the nelt transesterrfrcatron met hod,
at | east one di hydroxyaryl conpound bei ng Sreacted with at |east one
di aryl carbonate with the use of at |east one catalyst in a nultistage
process, characterized in that at |east one inhibitor is added to the
melt before _the |as react a nd o more ali c
hydroxydrca#ﬁ%%vpﬁbﬁgglﬂ¥§3(ﬂﬂ%ﬁﬁrgﬂv V@ﬁrre%?ﬂaw ‘nggﬁpﬂkg¥wowﬁa
derivative QnlydeHeMatd ¥eSe Eféé\:h@@ifelcﬁ‘é@vﬁﬁl@@tdaléd"th@éha@%et}ﬁfméo%ﬂy%ﬁtthe
reaction stage. Wth the pol ycarbonate pre?are he process

accor di ng t dUEHENAWRT Rody - Fer examplg s oplical disc pplammemportant role. Thus, for
i njection o fg

ot o redi a, TBAGV he g UEfpid inth B ne bS8 A1 BfhoP Bl 16 Tl e
of -205 o0 +2hvevEmm hrghqmmbwﬂalmtucr fmidtsl‘re@tls may be pieedndl nssorrrersgtfhne sectors and

vari ation of Th ess cordin

ovention | @ eRrRut T uiRefdh Bhel Frdk SRR PRSI Bt Nty
prepar ati on aﬁﬁo@h@ﬁﬁiﬁl&'&uﬁﬂIag@ag@ﬂel@ﬁiay&afmaé}itﬂﬁe hiludsh@ormﬁls teason, not only
transesterifjcation nethod is known fromthe literature and

is
descri bed, fi¥rabslgigaverass Al elthe elpeitic Helgpiranay by mbse thecyagiagens 0@816 field
(1969), Chemjrsg géilySfﬁeTtﬂstB gtﬁlvfaﬁatm‘n Rehéﬁ@ar&en@&aam 128ty BBthe éfaxe%noulaed
Schnel |, Vol . ey and ons Inc. (1964), pages 44 -

in DEC0L0 3body 3 of gsmsidegblipinteperpfor ptimug ve-tr@blboe and US-A 5, 399 659
According to this process, aronatic di hydroxy conpounds are subjected
to tF

i d of suitan g Rar Ay ara LR okl e AR T O RePhaR P b oty the
melt. The prmni@mscrssenéﬂcatemtm@hwda vehighl puecabs is yuitiblesfoapressssiag tcemeultlings or
reactors whi nn e i he ol e

o ght and KCRuBiE RER0REELER PP BRI AR iR I o e
stepw se. Fotquirameyti fngas@utalltahevmga:e&&smaﬁﬂ@ stlénaeh (naghinede) avigistibleron

for exanple, it is sible.to use a 25 t desi sho in WO A
05 0773087 eiEPpE BEIAE At oy el haed Kegoomal S SRR Symet vireon

transesterrfbgﬂﬂe@mﬂﬁkugmak%hﬁg@rbonates wi t h di hydroxyaryl conpounds
in the presence of quaternary onrunrconpounds an ol i gocarbonate

bei ng prepared i ralit evapor at or stages at tenperatures
i ncreasi ng %wmr%fef% BPJe%%/IaP@l%@dﬁ@é@?ﬂ%@s@#‘%ﬁwwm%rw polycarbonate

ol i gocar bongt&aied b54hk pfc&d, ¥Bick %ﬁ@?ﬁ%@éskrﬁ@td grv@aﬁloerdlﬁgva? eRRRIET meets
reactors connécted 30in series at further Tncreasi ng enper atures and
decreasi ng preassgyireaenisdoggsysaatl pbugdny efahpiga as possible onghe subistigiel pwsagainy |

Those Bt nevaemafl i) WpREOFES FAGSERP Yol Aclhfnd MO g Blribed

aromati c radbow which has 6 to 34 C atons and nay contain one or
nore 5Soptionally substituted aromatic nuclei and aliphatic or

cycl oal i phatic radicals or r r bridge
menbers. Exanpl es of suitab e‘%¢ﬁ ?@Q@é?@ @&ﬁg%ﬁﬁggﬁgre

di hydr oxybenzenes, dihydroxybiphenyls, bi s( hydr oxyphenyl ) al kanes,

bi s( hydr oxy phesytiodoyeait obithk arﬁesrt inpies{idmyid raqpxqppi'sdnmbr)apm;ngsmlycarbonate by the
bls(hydroxyph Ewé ers drox hen B%

Topi oL hyar oBy S ERLER B BREd SRR e D ipiaman compound
bi s( hyzmr oxy phiginy ldastsuk ﬂﬁ@yﬂtaﬂ@@r}ate in the presence of at least one catalyst in a multistage
1, 1" - bi s(hydroxypheny] )dii sopro benzenes and t he conpounds t her eof
whi ch are alPRSFFEt BRETEW 4 frastaie rr@\l}et%rs Wrbgebranel befaretielapfecdios stage

These and f ypd BRS orShdrk %%ﬁtl%&?&’bx &YWXBK&’ %dék) ﬁrﬁfﬂ?ﬂgﬁl‘a)?yéﬁ[}%arboxyhc

descri bed, for exanple,
Schnel |, Chegidéd py/degiveltiveiy) shesepf ofe added mdiry&arrtb@haitre@:non stagg-sci ence
Publishers New York 1964, page 28 et seq.; page 102 et seq. and in

D. G Legr an%noﬂre?emﬁ?d?ﬂ!eﬁrof iHdHRERAAkv kiR %l HEAHIO PEEss A Sait Bfle or

30 more aliphatic hydroxydicarboxylic acid(s) and/or hydroxypolycarboxylic acid(s) or

derivative(s) thereof are one or more compound(s) of general formulae (VI) or (VII)



301, 3-bi s[ 2- (3, 5-di net hy1-4- hydr oxyphenyl) - 2- pr opyl ] benzene,

bi s(4- hydroxyphenyl ) ether, bis(4-hydroxyphenyl) sul phide,

bi s(4- hydr oxyphenyl ) sul phone, bis(3,5-drﬁethy1-4- hydr oxyphenyl )

sul phone and

2,21, 3,31-tetrahydro-3,3,31,3 -tetranet hyl-1, 1" -spirobi[ 1H ndene] -5, 5
1-diol. Particularly preferred drhyqroxyagyl conpounds are
resorcinol, 4,4'-dihydroxybi phenyl ,X

bi s(4- hydroxyphenyl)drphenylnetha i;

1, 1- bi s(4- hydr oxypheny1) - 1- ahe, bi S(

5hydr oxypheny1l) - 1- ( 1- napht hrwp?eth ne, R %%COOH
bi s(4- hydr oxyphenyl) - 1-(2- napht hyF) et
bi s(4- hydr oxyphenyl ) pr opane,

2, 2-bi s(3, 5-di net hyl-4- hydroxyphenyl)propane 1, 1-bis(4-
hydroxyphenyl)cyclohexane VD)

1, 1-bi s(3, 5-di net hyl-4- hydr oxyphenyl ) cycl ohexane, 1, 1-
bi s(4- hydroxyphenyl)-3, 3, 5-trinethyl cycl oh exane,

1, 1' - bi s(4- hydroxyphenyl) - 3- drrso@fopyl enzeﬂe and

1, 11- bi s(4- hydroxyphenyl) - 4- drrso r nze e OVery particularly
preferred di hydr oxyaryl CORRY 1e 2 d| %Xb5ﬁhenyl 2, 2-
bis(4-hydroxypheny|)propane an

bi s(4- hydr oxypheny1l) -3, 3, 5-tri net hyl 0It is possible to
use both a di hydroxyaryl conpound with f rnatron of
honmopol ycar bonates and different di hydroxyaryl conpounds with
formation of copol ycarbonates. 15The di pygy oxyaryl conpounds can al so
be used with residual contents of the nonohydroxyaryl conmpounds from
whi ch they were &# ared and the | ow nol ecul ar wei ght
olrgocérbonates f 1I‘resrdual contents of the nonohydroxyaryl
conpounds whi ch wereé, aldgf nated during the preparation of the

ol i goners. The resi dual contents of the monohydr oxyaryl conpounds nmay
be up to 20% by wei ghtre. ipfepradeatly of o %nethfo@/olwyarméemglwﬂcx Cio-alkylene
particul arly preferabkmcgp to 5% by wei ght and very particularly
preferably up to 2@6by merght The diaryl carbonates suitable for the
reaction with th& dK%ym&Xiyaryl conpounds are those of the general
formula (11) in whic endent |y of e
anot hefris are identicaf™ md‘?e?ﬁ?“’él léﬁfo‘b Oﬁgb%e%re(?# ki &?lgéglﬁ?gf)?%%{;}?" or
branched C1-C34-al kyl X2 GFXtﬁﬁmﬁ&kthryl or C6 C34-aryl, and R may
furthernore deno CII% entr dr gen | i near or
branched Cl. C34- gfkylls %Q%IZ{ *’a‘nt‘gﬂp’%rl%w o’o? ’ar yl. 5Preferred
diaryl carbonateg arejs zh@ftes¥ BRI Lio Hi phenyl carbonate net hyl phenyl
phenyl carbonates, di(nethyl phen | ) car bonat es, 4- et hyl phenyl phenyl
carbonate, di(4- et hyts&feﬂylll)te.@a}( Bnkod; 4- n- propyl phenyl phenyl
carbonate, di(4-p-pro 4-1 sopropyl phenyl phenyl
carboggte, di (4- PsoprgXL#Qﬁ efﬁggpﬁ@%%?e 4- nbut yl phenyl phenyl
carbonate, di(4- R-but&$phenyl) carbonat e, 4-isobutyl phenyl phenyl

10car bonat e, di (4-isohut. arbon A-ter

phenyl carbonat e, d|(331§k¥ iPdﬁ?ﬁ?P alﬂbﬁgf@ﬂn%’ﬁcpgﬁtékyﬁgb or
phenyl carbonate, dl(Anﬂkmemaykmﬂﬁnyhﬁm@myDHDHEHHE? n- hexyl phenyl
phenyl carbonate di (4-n- hexylphenyl) carbonate, 4- isooctylphenyl

henyl carb (4- |so henyl ) .car bon on hen
Dol car bamatg: efbddm Q0 iR aR INenass afatheve BOpeHe: bl shony!

phenylagcar bonat eRr! Qﬁ(gniﬁ%cyclohexylphenyl) carbonate

4-(1-met hyl - 1- phenylethyl phenyl phenyl carbonate, 4-(1

met hyl - | - phenyl et hy DpHerijdeperdsptinabens an@thehéhprauﬁryCe-ﬁhﬂﬁm radical;

car bonat e, di (bigheny;l; %l) carbonat e, 4-(1-naphthyl)phenyl phenyl

carbonate, 4-(2- naphthy enyl phenyl carbonate,
n

i)
1

m isOorl;



The di aryl carbonates may al so be used with residual contents of the
nmonohydr oxyaryl conpounds from which they were prepared. The residual
contents of the nonohydroxyaryl conmpounds?may be up to 20% by wei ght,
preferably up to 10% by wei ght, particularly 5Spreferably up to 5% by
wei ght and very particularly preferably up to 2% by weight. Based on
t he di hydroxyaryl conpound(s), in general 1.02 to 1.30 nol of the

di aryl carbonates), }ﬁQﬁ%ﬁ%ﬁ1y 1.04 to 1.25 nol, particularly
preferably 1.045xtq,dgr22 nol, very particularly preferably 1.05 to
1.20 nol, per nole of dihydroxyaryl conpound are used. It is also
possi bl e to use mi xt uresinddpendenilzbbonsrranthien ndideationbyphhaif bOnadkdgaditdle
nol ar 10anobunts per nol e of dihydroxyaryl conpound which are

rent | oned_aliet B BodELABEAREG Ao Bl uATDUNR! WS TLLHE

of the diar car bonat es or controlling or c rm na
gr oups,5 one nmre Erh;rlmtwrbﬁbhwﬂmmd:}oaylyd aouﬁsﬂmndﬁmd@@rowpnbml\hexﬁlcmgtorused

for the preparatio |ar carbon us addi ti onal

be. enpl oy ed L hErebE e RS e ReR AT SIS ry P RB Ot copriame of
gener al 15f ofiandlagid( dhliq acid éktéi\é] ingdic Bﬁﬂewnas@m &ax’tdria%afd QFtall RNCHeds,

Cl- C34-al kyl , C7-C34-al kyl aryl, C6-C34-aryl or - RD,
RD r epr esentdHgc ﬁ?&r‘%’é’ﬁmP"lW@Wyﬁﬁloﬁﬁcéﬁ’éh@@lWH@@W%‘F%‘PSIEFS citric acid, and
C7- C34- al kyl.afiy hei@bsid9C6- C34-aryl, and RB, Rc independently of one
anot her, are identical or dlfferent and represent hydrogen, linear or
branched Cl - C34-al kyl, C7-C34-al kyl aryl or C6-C34-aryl. Such

nonohy@r oxy dyiptheg imgt o4 the presgit ipveafph &, the above progess Jwhasein yaig Belgest |

2, 4- di et hyl.phs A-ehink r
4-i sopropyl phenopﬁloﬂ1 - Eﬁ(‘yf%ﬁgg Pg é%gfmleg% PJE.] englcoﬁmp hur-containing acid,

4-tert- butywph@ﬁmksﬂwﬁmipentylphenol 4-n- hexylphenol

4-i sooctyl phenol, 4-n-nonyl phenol, 3-pentadecyl phenol,

4- cycl ohexyl .

4- phenyl pheno ﬁlré4 pﬂéﬁéggg)en r&e%H?T$ﬁglﬁqﬁ?¥%kgé %%R@%gghsmdaﬂﬂﬁt
napht hy | ) phenellihydrokyarylydopipewul is setedtdiy/firors aliel grydmptomsistighflditydtdxgldnates,

sobut sal ity Bonerd e bt Bnediaabes. B8 B Soossry
benzyl sal i (byskl@tdﬁoxyﬁlﬂen@laﬁlty}stEE&‘lb/@’ﬁemlenylﬂethéx@Qﬁi(lsdfcﬁb@ibﬁényﬁ)ﬂ@tones

3- pent adecyl phenol are preferred, The nonohydroxyaryl conpound(s)
Shoul 0 be. LRGSR bEaD SEIE RS G aP Ty D RUPRITS s RIGUGPOSD of

t he nonohy dr@xheidds, p@ﬂﬂ%p@ow@hem%ﬁ@oﬁéﬁﬂbéneéne& hi8id BESRALAL thQBorOf
the diaryl carbonate used. The nonohydroxyaryl conpound nay be added
at any ti nealkﬁlaﬁmféﬂélﬁg@‘@t@fontthﬁenucb@%t| on. It is preferably added at
t he begi nning of the reaction. The 1Oproportion of free

nonohygr oxy

o1 % Rased o et iR Ty oy PR RSB PMokif s pE1od?
change t he toae diaryidarhpmetghes agenetrd forawld D ng polycarbonates by
addition of at |east one additional diaryl carbonate, the base
nonohydr oxyaryl conpound of whikch has a hi gher Qplllng poi nt than the
base nonohydroxyaryl conpound_of the digryl 15cgrbonate mainly used.
Here too, the additional dia 8- qdded at any tinme in
the course of the reaction. agf at the begi nning
of the reaction. The prop 5 /iaﬂate havi ng t he
hi gher-boi |l i ng base nonohydroxyar ylR"conpound, based''o he total
amount of diaryl carbonate used, may be 1 to 40 nnl@b % eferably 1 to
20 nmol % and particularly preferably 1 to 10 nol % 20Catal ysts which
may be used in thbemmlt transesterification nmethod for the
preparation of polycarbonates are the basic catal ysts known in the
literature, suchyag, « exanple, alkali netal and al kaline earth
met al hydroxi des and oxi des and/or oniumsalts, such as, for exanple,

25 are, independently of one another, hydrogen, linear, or branched C;-Csq4-

alkyl, C7-Cs4-alkylaryl, or Cs-Css-aryl, wherein R —is optionally COO-R™,



Particularly preferred catal ysts are tetraphenyl phosphoni um chl ori de,
10t et r aphenyl phosphoni um hydr oxi de and tetraphenyl phosphoni um

phenol ate, very particularly preferably tétraphenyl phosphoni um

phenol ate. The catal ysts are preferably used in anounts of 10-8 to
10-3 nmol, particularly preferably in amunts of 10-7 to 104 nol,
based on one nol e of dihydrquargl conmpound, It is oEtionallﬁ
al so possible to use FHEEMRyistydiogen ligear of Branghef Eads+ ke, CaterBkylay
15pol ycondensati on. Thesgc jbe, for exanple, alkaline salts of

al kali metals and al kaline earth nmetals, such as hydroxi des,
optional | y substituted Cl-Cl0-al koxi des and C6- Cl4-aryl oxi des of
lithium sodingtheapmbybmari<i te Presesfiayealpy isHerboXE gwsessophareip saif i least
substituted - z j sl ' : {: [ .
yar oxi de. o GRY RREhOT T ar s R P s By or Al il SR, HRhine
202, 2- Bi s( 4-chyldmesey sterapt ppropsitte are preferred. If alkali nmetal or

al kaline earth netal ions in the formof their salts are introduced,

t he amount of ' I . : t i.ons .m

for oxanpl e gk abodilflor e L AR AR BE: IRV RLno B G3h U TER:
preferably %ntcatd®8 ippbordund sstost preferably 5 to 200 ppb, based on
pol ycarbonate to be fornmed. In preferred enbodi nents of the process

25accor di ng the inventio owever. no. al kal i tal salts ar

Goed. Tn ¢ netelahiter FMESA ety BOUERST oo i Ricaregiimn e B s abave
under st ood @socoBawharginpaidipd]yrbesitg tdmprissd @sSorsidat eiphatinBydib8dicarbox it
- subsequentﬁﬁaﬁce s step, in ordegﬁto suppr ess, undesi red secondary.

reacti¥ns. PREE) BRUT HERIMPOIBTaT Y AF JRICHEfeRY dyelie hamrab angmopat of from
process in & wpkow @%mtayd Ris adofiRsit of phe@fiditdhihl 0N ER8p LAY Bad 180 Fpm.
anounts of catalysts already nentioned above, it is furthernore
possi bl e to_add suppl enentary anounts, of onium catal ysts before the

5 pol yconden$afraier empodipsni:H dhepresset Grandion it ashpaed gricle ps@itudai oni um
catal yst, tRemphiikMneab&epdlych@oRfc.added in suppl enentary ampunts
before the pol ycondensati on may be the sanme abovenenti oned oni um
catal yst or _.an oniumcatalyst differing therefrom The addition of_

t he cat al ysti$t prothsr embpdipie]t effthepressgt inpensign i ancaptical dgtaciare eiodiffyssr disc
har nf uls exc%éﬁ_ﬁﬁﬂgﬁ@ﬁﬁﬁ&h&?éuﬂﬂhkﬁg the nmetering. The solvents are
preferably conBounds 10i nhefent to the system and the process, such
as, for exagg%e, t he di hydroxyaryl conpounds, diaryl carbonates or

optional ly T exop edipiencliiyoRratst in¥edion Womotpidalshsgdnying e orppoelaelsic
are particul i tal . Q8L id.1 0.t i

o | ar w T eighbFofio 297 BYAR b EBRL AP Riteh B of B Bfly/Tor
carbonat es pesldring opégl datd stork angpridmga pldgopeste catmpeavieg osd érghdrt yliphatic

el evated te rat ur .n i cul ar under 15t he.actjan qf .catalysts.
The. pol yoar BofarettEa i skt s bl pod i eid Y og Bl oy o o
pref erped enbadiri@nit obfro 3o FOOFRE Gn@FERK R Pcdn@ent BEpHeAMIRNEGINal GHNe
solvent for the catalyst is phenol. In this enbodi nent of the process

accor di ng t §'¢UR&°} HoEOR0 BBRknol is particul arly suitabl e because

t he catal yst tetraphenyl phosphoni um phenol ate preferably used in this
enbodi ment is isolated as a pgkCHIBERDOMOPTHN INVENTEION during its
preparation. 20The pol ycarbonates which are obtained by this process
are distinguished structurally in that, in addition to the chain ends
capped by pHERALECHS spipasingly sahigvediif, iy a mulisiaes mel tRasesipriicaliop pEcpss, at

proportion af;suiie aHshr RRIAON itht BThBRle B PPRactibRisBies hfd et Srore
el ement can be described by way of exanple by the foIFomﬁng formul a

(V) 0 250 0- aliphagpihydrogsiicarheiiyihactd(waandtdnbydresyrotigadioaylidcidds) or hderivative
general for (] : 0 I.C i i

et erabl y. Sbodivpliles efpraiRl il RRERPIEATT SR PelicRbBIRR idgred
ppm very paythequb@sd accpurdafgan aie iyvemioeds hatrha8sbhe pponeptrasecd divadaatages

and are outstandingly suitable for processing to give mouldings or extrudates having a

small and homogeneous buildup of electrostatic charge.



The di hydroxyaryl conpounds, diaryl carbonates and nonohydroxyaryl
conpounds used and also all other raw materials, chem cals and
auxiliaries added to the synthesis may be 920cont ami nated with
inpurities originating fromtheir own synthesis, handling and storage
and are used wi thout further purification. However, it is desirable,
but not essential, to work vvi%h raw materials, chem cal.s aipd

auxi | i ari es \fiPEseRiinveadonheietare relyfesto s process far thg arprgHoD P! Rilyqapeagte by
one i nhi bi t qke m8lt Bhks8QLSELaBEH Retholi R 1dadSThne U8RI O ySiRGRund Peib PRacted
context of the invention, this nmeans that thée addi FI on’'can be_

ef fect ed i n v4th 3t&gpstonggiaryleabenaghwiths Seageofissfesptone hatalysign amadidsdgen
stage or be i [ Ay I

o fact ed i n P Resy it @RE ¥lach RGme HilbRIop KAULAB B GEIAR, M
stage Or betresston sthge pdrut bi matesliphatic lydtoxydianboxgmic atid(e and/or

Pol ycar bonates which are prepared by .the nmelt. transesterifigcation

et hod may. dSneRie ey EAREGT 2R BRI e el Pl Pager
pr epar at i on.thellhgseactoysthee. fi rstly slight 30contam nations of the
starting substances which have not been separated off, basic residues

- 18 - of thermally deconposabl e catal ysts whi ¢ch haye. not been ,
separ at od o b egPlEREOREOP ered &Y e pYacatAScquing f e #i SRR fauppssible to
separ at ed ofptodliBemijatiby nidaredBegisd kechGal ol ¥atiplaiRced Pr BRiddNERL stagd
as neani ng, for exanple, the oniumsalts described above. Thernally

st abl el%cat alyeng valres fpptheavuaghetattobclasrameintng? tof p10 ek arip cembination
al kal ine saldig @Jmfﬂl%l@jstl‘ﬁ%‘h VIBLASor9hss aRhK3hivpg earth metal s. For
inhibiting these catalytically active, basic inpurities, certain
inhibitors may be added to the polycarbonates in principle at

di fferent tilhegracassiareordias frethe inuenhpoie efectedy theplels tianseststifieation areghod.

2ol ds. The AR PRt B bRk Cole. BB el C P B LR Rl
preferably Inesiedi®kieym Bom Telitaciwle grahnip deseribed, forerarmpie, ie Eneydoptetieroé of

are added i rdeg, to d | the above tion asjc inpurities
on realghi ngril)fo ﬁ'én ea@%%*%%ﬁﬁ@ﬁ@iﬁ@?’ %{n&%’ a ‘EEHYSG%QE ?ﬁgﬁ{hgﬂa{e& lgqlgaert he
reaction. Skehiews/HIBdha¢ls Vall @), demcwilbeshd sfofnﬁ, 18X ]gmH4§e, ,pa'lg;fs 44P- ﬁd anOhDE-
231, EP-A 435 124 or DE-A 44 38 545. Exa es_of suitable aci
conponent s &r & o Y opRod piver 2424554, 5%‘*9@93% R8¢ HfsA 2e198:059-
15pyrophosphoric acid, hypophosphoric acid, polyphosphoric acids,
benzenephos pleesidigas ks pis sk WidditiydiRees RRPsPRRLE suBREEE taci d,

aryl boric acids, hydrochloric acid (hydrogen chloride), sul phuric

aci d, benzeﬁ@%ﬁ?ﬁtﬁﬂéﬁ’ﬁ“@“ Adihrarbopicpeietitstoshmith ficaid ¢f suitable catalysts and
dodecylpbenz gpgsiatip Rafef a6 vhs afe it Ot her phenyl - substi tut ed
benzenesul phonic acids, nitric acid, acid chlorides, such as phenyl
chl orof ormat e, acetoxy-BP-A, benzoyl chloride 20and esters, .
nonoest er s dAe PEcEEdeeffasiaden g phiralith of dgsyavvamtle dheedctarsivehich g eenngeted in
for exanpl et QlHERESHLR IR M fie R G oR 6 -
phosphorous’S%C&?é1 esters, pho@%%gdﬁ%?%té?ﬁﬂeg?%@g?Hgéﬁtoﬁﬁeq)gﬁlé%ﬁé gé? s
boric aci d éstressgl stepwisdbori c acid esters and ot her conponents
generating acids under the influence of water, such as

triisooctyl i ne t 40Q). i enol di phosphat

ol i goner) . %Eg(?ag&é&aqﬁllt ;‘4 € gg%gl ancg?r(élln%ggéh%;?g‘éeggérgg% e():{gmpl%’ R po[s)sﬁe?o use a
sul phuwas- conphinhdesipnas shisyn BSWErA 004070 0§ArThe pslytabettate Ganikss B cagicd oudisy
or m xtures of these.. The organjc sul .- cont ai ni ng aci ds be,

for exanpl o HaBEHS LD ﬁﬁ%lﬂ gt ?‘H}est‘@ﬂ\f{%h’@%‘tﬁyﬁ%ﬁ? PR the freserce of
trifl uor oneyhanasyy Rnen l:&n_l_%ﬁjnds, al @ngﬁc*aﬁﬂoﬁﬂ@%élhgb&Ph&d a4 Sluflity of

sul phonat ed pol ystyrene. e esters of organic sul phur-containing
aci ds may b&VaPOEHOTSIAEADI SCMPRIHEICR ICTaafNG BiSPEIse andipresskes deqieasingrsepwise,

met hyl, 30eWAh’ OIQBMAnateqygwjecte%qg XJ)HCQHS&HHI? WAnc%? [\9& §as%t reactors connected

30 in series at further increasing temperatures and decreasing pressures to give the

polycarbonate.



Regarding the formof addition of the inhibitors, there is no
limtation. The inhibitors can be added as solid, for exanple as
powder, in solution or as a nelt to the pHPyner nelt. Anot her nethod
of netering is the use of a masterbatch, i.e. a mxture of the

i nhibitor with 25the polyner, preferably with pol ycarbonate, which
was honogeni oundi n ich masterbatch may al so contain
furt her add.rfﬁmé ya@ﬁ a%undf gtfltaﬁ{}afﬂfp%PW%%@FC%GP%M ths Hventin argipgs of
rel ease agengs emygpﬁﬁﬁﬁ@qﬁ of organi ¢ sul phur-containing acids are
preferably addg inliquid form Since the anobunts to be netered are
very small referably solutions of the esters or 30nmasterbatches are
used. The céﬁ% Hs cHdsen as solvents are preferably those which
have al ready been used as - 20 - another conponent in the respective
processes. ReRARHIZNG af Brohlfc FRR WRIFRRES6 (AT SioRE aBJi‘ Brap 'E:Qﬁ’[h'iﬁtoné Br R6re
prepared, any residues remaining do not reduce the desited quality.

Sui t ablde copbenslE suirstiEkedaomaty] s ked yndidiphatisse ¢ yelpaliphatiq digals pr glkylaryls
process are are chemcally inert and vaporize
rapidly. FOPPE§%%% Hﬁ% %%ﬁn&ﬁﬁg?phenyl 5carbonate are suitable as
such in preferred enbodlnents Al'l organic solvents having a boiling
poi nt at at kzephies ptsupekls dilydrogyargcompoBad@re: ditoflunaibingensh, 30 t o 250C

ater of cr oA PBEhAL beSoX RO B BRRR R Gl Y o

sol vents rra3b1sl(iwdrdmyph@yamrglsebis(\l@ﬂxekylﬂfenymémem,a:hst(yycswt@héﬁ}ml lextbnes,

21 phadl o, EYEREETS BREo v aFlIZ BisuRiow BERnaRE ppora i e EsPheny)

combi nati on salgdoph@dsogertﬁs(ﬁydrbyﬂh@agyjdugdmﬁoenf&bﬁmh@émnﬁmumhe@of
for exanple, oxygen al so bri dge nenbers between i phatic

cycl oal i phat"‘{h(*,d’cf’rre ﬁll’l(blﬁﬁ’filoe thegmicleds or halegepiethep Hheguslense for t he
radicals to be identical or different. Further solvents may al so be

ket ones and T§gdcqnd fﬂfhe@!:tgﬁﬂle%tlﬁ@ﬂ dx%@ 1SV @hpeuk@aRONAESRA, for example in
15Furthernore, the inhibitor can e dissolved in ﬁl yceryl

monost ear at ©EaAd #2139k Anl S8 §<]t3urne1§ yhnelh Ehgmisirenpd Phvesdl nay al so
be used as g \é%hﬁrtes%m 2e BlbIRHGE d‘?. ' Hé@e%r{}neg%?%{ 28.; b ¥BL & seq.

are n-pentane, exane ept ane an mer s

chl or obenzeraad mn@ﬂmngiand dtTh&aondler, Plangienk bf Pdutaabmphtedivbntesaniereshnology,
t hereof, ph arce’l Rkker Orkpbo esol 2 et one, diethyl ether,

di met hyl ket'oné; "po ye y ene S %TZ S%OI ypr opyl ene gl ycoI s, ethyl
acetate, ethylene carbonate, pr opyI ene carbonate and m xtures of

t hese. WAt ePrefpheinbhydrgpryapy cempounds enfat a;anqﬂdj yésenmoo‘,,aarmn@tlmxyblphenyl

phenal . pr oy R BAERRATE G SHCesah BE A I RERb IS mstne Ty

pref ermbl y 3§&uk§[ﬂ1bhﬁ)d1lﬁﬁhylﬂ?é&fﬁﬂé q,,l 5{@@Lﬁ3@rdﬂygsmn 1)qtp}ﬁhﬂ@ﬂ1aﬁa/nqnﬂ1§(4-
mxersleadln t o honogeni ¢ m X suc

or
ext ruder s, 0§XH“F&IHP' ‘G’@J”Ph@b’]f)%tﬁ%qevbllg}?’l%(r’i*ﬂéyfﬁgxﬁ'ﬂli'e@)ﬂb11(%?1931%6}“11“&’2@
- the | ast (0]

The addi ¢ oﬁﬁ?‘&“%%ﬂ’a@“?%@ﬁjﬁjpsﬁﬂ?ﬁ‘gb SR IR R o REaA Y Pl 5-
fini sh reactdbnetiyl- 4a11i)tde¢xyph@yf)pmpsm:, aéalm(éfhydqoamheuxlb -Arphynylprepaeably
after the fi 0t nt | i D

hydr oxypol ylg% &C{r&%@%g@l)& %h% Cg)aﬁ %43?1184 06 %agﬁéea%ﬁ#bm%eo%é'
havi ngsnor ebtst‘ﬁajrdhmmh;da#}k;dxgodypm@l)@medhmbmhﬁe clonbecqt- of the

i nvention, ha r oxypol.yc | i S re preferably

t hose havi ngy‘%‘ﬁ’r‘@g'emfl%dl g"r’y?‘? vlgl @é@tf % Eﬁ’@’?gbﬁé’ Jng ) EﬂP]é‘i'xlaVe 131-bis(4-
preferred ahy&&hﬂﬁﬂh@nﬁ)lﬂ‘fn@%@@ldﬂéﬁé&oxx181&41%&1& pldn ngl)@J iphatic
hydroxytricarboxylic acid In preférre odi nents, one or

nore ali phattmraethxﬂeYWaar@ai 6dattg[%(‘t—ha@pw®ynﬁh&pmpyllbenzene 1,1-bis(4-
10hydr oxyt riGab MRt 15:3 b SHSy Rz 8! 1YY Fiabx fheh ARE- s Sorasic 24,
30 1,3-bis[2-(3,5-dimethyl-4-hydroxyphenyl)-2-propyl]benzene, bis(4-hydroxyphenyl) ether,
bis(4-hydroxyphenyl) sulphide, bis(4-hydroxyphenyl} sulphone, bis(3,5-dimethyl-4-



x'x2x3 1!'1] pR2i [!3] coOR5 nmo R400C 20 (M1) in
which - 22 - R, R2, R 3,independently of one another, represent a
| i near or branched, preferably a linear, -0 o-al kyl ene radical,
particularly preferably a linear or branched, preferably I|inear,

Cl- C6- al kyl ene radical, XI, X2, X3,independently of one anot her,

represent Hor OH at |east one_of the radicals 5XI, X2, X3 |

r epr esent i nGYQXYRIERYIR %ﬁﬁ?‘?e F’-P‘?@B(%ﬁé -lefraliy rl%?}(%r? ar-etigmetyk il cpigbik A
preferably GeXke]-4,eniigsents an integer from1l to 3, preferably 1,
represents O or an integer from1l to 3, preferably 0 or 1,

orepresents 0 or_ an intee%er, froml to 3, preferably 0 or 1, 10R4,
R5, i ndependditticflagy Peaeres fREx yary prIsrames e resprsaiol grd BibyAtmukiphenyl,

Cl - Ci o-al kyly:.¢4. ihne C L1 Ghelhs i5(4-
radi cal, or bésr(llg krgﬁp’ hﬂ)ﬁlfﬁ%ﬁﬂr%ﬁ?n%rlgsﬁélg(gg{ygﬁb&?@feﬂﬂgtl(ﬂé? S@gﬁ}%&@,’hs@
particdl ar | yhygiosyeheay)-y-(d-nhpikydiettone, hisihbhddx Pheg8)- d(kphphthyl)ethane, 2,2-
Particul arly. rr I phat | A di ca xylic . aci.ds and/of ..
rvar oxypol y S bERg P E s B R, 2 O PG FRE e druto e, Llovic
exanpl e, nalhydroagphdnyligtioneaae,d, Bis@rSdintrlyl-¢-ydiodypheagdsirhsxane, 1,1-

tartaric acid, tartaric acjid_esters, tartaric acjd nonoesters,

hydr oxynal O,l;;sgl—égc‘{rax € iﬁ'#—zgé'tflﬁ’ép‘éd?fy?lo ?XFP?’&’%BHS&"WY‘B@PE?@%&er eof .
Al stereoi s8R SyIHEhXdnERAS 1 2Ebit@yARYBRNFO B RoRbpFIBGRML M Xt ures
and al so m xtures of the abovenentioned acids or es?ers

10 Very particularly preferred dihydroxyaryl compounds are 4,4'-dihydroxybiphenyl, 2,2~
bis(4-hydroxyphenyl)propane and bis(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane.

It is possible to use both a dihydroxyaryl compound with formation of
homopolycarbonates and different dihydroxyaryl compounds with formation of

copolycarbonates.

15 The dihydroxyaryl compounds can also be used with residual contents of the
monochydroxyaryl compounds from which they were prepared, and the low molecular
weight oligocarbonates with residual contents of the monohydroxyaryl compounds which
were eliminated during the preparation of the oligomers. The residual contents of the
monohydroxyaryl compounds may be up to 20% by weight, preferably up to 10% by

20 weight, particularly preferably up to 5% by weight and very particularly preferably up to
2% by weight.

The diaryl carbonates suitable for the reaction with the dihydroxyaryl compounds are those

of the general formula (II)

R R' R"
25 (I

in which



are suitable and are within the scope of the invention. Tartaric acid
or malic acid or 20derivatives thereof or_ mxtures of these are
particularly preferred. The aliphatic hde%XydicarboxyIic aci ds
and/ or hydroxypol ycarboxylic acids or derivatives thereof are used,
for exanple, in anounts of 5 to 500 ppm preferably 10 to 300 ppm

particul arl 20 .t 0 base, carbonate, in
D for i P B R A oty ol ond B tner Sl bl PR 60d Boftaen

i nvention. 25By this Hm@enaﬁdemmaﬁch&i edditauen, @,tc3q1a1Ldyﬁia)‘altor@Jg,wc34 aryl,
inhibitor in a reaction stage before the last reaction stage and theé

addition of at |east YW &Y HHHEIIROR e POE" beyPRrésea%%hsﬁwmlmeal
hydr oxypol ycar boxyl i c,agi.fdy CPCH%W@Y@' af %}q%frof 34_??1 | ast

reaction stage, it is possible to obt’a i'n P ans
transesterification processes polycarbonates which - 23 - lead to
shaped Jar t i dreferresbdipmyhcarbupatss atedfpp cxfmpde. @mheoﬁtcatbpnatehmt@éplmnykmnyl

surface duri ection
moul di ng. Su%%O%H%bngéﬁggﬁgﬁﬁ§*8g0$%iﬂ% %gdg%agflonéﬁképf%hatlc

gydrony|cambgkymn?)ambdﬁmamdhmmngydnﬁgmmqﬂymaommmﬁunthopﬂpﬁmyn

b ocess. has WO BB RN TEEH Y EEEOTTe EHA- PGP HEERE coshaaaty f e
of the | ow buiyighéiylPhel esbbmed, Al G- &ﬁlﬁlpl&ﬂy%ﬁlhoﬁdté taligobugHenyl phenyl

variation on the surface of the resultin di ngs or extrudates is

al | th¥ nor £290RgediErispbeivirheny]y errbongienthi @t—bretm@haa@pbqn@;hca@bonate di(4-tert-
I nhi bitors gfy gﬁoﬂ%t ?ﬁp&&&sn%&t mq&qtﬁm@ﬁﬂ%w %al%&%té ld{tu %rpeas@ﬁfe%)

w t hout the a onal addition of at” I'east one a|
hydr oxydi carckbrydie,d-mbéxyphauy! ghety darbsnatro ﬂyé@rft@ﬁxlyhmwl)ap@rb@nm da

(et Tor oxatbevREERRphorl B Bol L RBG BRerE Mg B RO heny

posi ti ve ef fcebbna¢, ddHin-omyiphenyd) @chanatss zatycﬂolmkplpﬁmyl ﬁl&eng]fcaﬂhaate di(4-

re It noul or extrudat The

vont s R PR Dt 05 DRSS BOL et fastonpiredila--

di hydr oxyar Yﬂetwgﬂféﬂﬂ&hﬂlm]eﬁylﬁibs}fborﬁ&f b@n@ma yl gﬂédy@&abémétevmmphenyl 4-
oun

further 15co , Ssuc for exanpl e, gher - boi |

monohydr oxydt Wrb@B%dhﬂd’aPBﬁhél)ﬂ?e@S]éerﬂﬂ§a@0H§F t4 (ZrW@h%%epﬂwhwl
started in tcm%oi%@%ﬁa(‘(@ n%mﬁ;,t mﬂh&?ﬁ} ca%}ﬁlaéu(ﬂlt[ﬁtlh \A}Slﬁhﬂ phetiyl] c:‘lz-i%nate 4-

conversion or the nol ecular is I ncreased I ' NCreasi
t enper at ur e$>hqmdy1eiewleélsnﬁgaqbpezgs@n(ésahsmpmghmab Icerbammaﬁa}temgéscyémﬁnyl

devi ¢ by r i r I Wl |ch

o im 1 o GRED o fletiS ofTPRRMESEALS cofb SR R Saliapecics
Ol’h t he desi ;tmglphalyemﬂlmnamemglhmsali?d p&agzpaﬂbcfn'ﬁtu diglghthyﬂsﬂlcq?@mﬁen?é

the ratio o cO n t ar car ponat e,. t 0SS
rate of the® HsYLfP%ﬁyﬁ 85%%%’?&?% vlvﬁﬁﬁh onafes BATANAE) R bCarbonate,
choi ce of thﬁnﬁi&@@wﬂu&ﬁ) @Ebd@la@m‘soﬂr@ﬁylganeylml@rgme%bm Qf(lsbﬂepylsahcyl)

pol ycar bonate, and tlonafdé further conpounds added, such

for exanpl e cax OPﬁ“E;We‘?mﬂEﬁhFY ewﬂﬁéqb%ﬁf%ﬂgxarhyryl@Bﬁﬂbﬂﬁﬁbpnatewobléﬂﬁalﬁal
groups,sar e %?%Eﬁﬁ&ﬁ?é éf?ﬁﬁﬁqﬂyﬁ&{i@% @Mo&?@?%pf)ﬁt 251%81 pﬂeﬂﬁl;[acjaﬁ) ﬁ&@tcﬁ(’fért-

of the inve represents
et hyl , npr opytylsaliesdpradphte, dl(nhanmahcﬁécarma;d qnddn(bemtsammxbonate
Cl- 05-al kyl additionally represents, for exanple, n-pentyl,

i ELSYLP g;ﬁartlcafagﬁ éﬁ:\f r&lldfd‘ffl lﬁ%rrggﬁéﬁélapeuélyim%pﬁ%%g%yi -tert- lfl.h{/lpheng pg/lTenyl
% rZTe;:hh rTFt gxlcmbommé dl(? StéH- b&@?}hmﬂ}mkhmnm;eyblgheﬂnym{yhyﬂe[ngmydonate di(biphenyl-4-
T ova et hyBsegPna S RaByt b YD et gicBonet b et 1

di et hyol but heny@etlﬁyl}%h@@ﬂfﬁél'ﬂﬂﬂht‘ﬁand dn(@emyls ity lcarbdngt hyl but yl
1,1, 2- trlnethylpropyl 1,2,2- - 24 - trinmethyl propyl,

Diphenyl carbonate is very particularly preferred.



with appropriately rapid renmoval of the nonohydroxyaryl conpound
elimnated. The tenperatures over the entire process are in general
bet ween 180 and 330C and the pressures betiwen 15 bar absol ute and

0. 01 nbar absolute. A continuous procedure is preferably chosen
because this may be advantageous for the - 25 - product quality.
Such a conti_nuous, proces ccording to the ipnvention is preferably
carried out [jiPetie 9 %&tﬁw&? dighd cyponal anditisrantsiargrsprooagiibounds
are subjected to precondensation with one or nore diaryl carbonate(s)
and opti onaly dfaeyltch®onteaE hRAEShN st with @csithR] @fntedts df BRSthoMASdroRyaryl
catal yst and the nol ecul ar wei ght of the end product is increased to
t he desi r ed cPepeyndsfrogy whigh thep piseeomerarda T he residpalisenients op He sranghydspFyaryl
the resul ti i [NV :
subsequent 1 aary e Aoy SEAPLY 0FBTREHIE Py Rl MR YK pariculary
st epwi e angrgierebly wpés SBdoreagitngd serg paitiselarlThefaahly v, 2%pparghuses
and reactors suitable for the individual reaction-evaporator stages
10are, corr ond| t S,
[l ash appar SPoand H8ahfub i FERBuil ! ARRLRCERED I RRharHIARAST
cont ai ner s amtionae(s), preferahiyl 1 0t et .28 omilygpadicalarlg prederalily 4 €45 whl.2hmol, very

provide the required resid e ti t sel ect t enper at ures and

D essur es.  PECRBE Brercrayy S0 ol Facunst ol St SR [ aroRadiiE ergnl
of heat andipgscigsiigrRad usOmixhats dfiRyabaran&ifichaldigryf @ibdnas, the molar
continuously increasing nelt viscosities. 15All devices are connected
t o onellanot AEPUYF Renplp &f difydiaxyand comparisay igh are mratipredeibp yrabehinge en
al | facilitixgeaAent @r@hmEAlLEMehfxRAR GV liaGBcRRHRIB! € and the
nunber of bends in the pipes should be kept as small as possible in
order to avoi d unnecessarily | engthened residence tinmes. The

ext ernal , i FerconeHinig@arhmaingdan HrigispldreunsrNCHR NOFCHONYHEAY & YF or
assenbl i es ' - ol '

arrying. out T Ra o i A B LR risAlkhln LA dREARU b Y REd can
procedur e, wabdtiowdlytarsmployat Thesemeist dhowgedrivbydroxyaryleompburds of the general
dihydrﬁgyar¥&fq&g@ﬁynd(s) in the diarylcarbonate nelt or the solid

di aryl carbonate or’ carbonates in the melt of the di hydr oxyaryl
conpound(s) can be dissolved or both raw materials are conbined as a
melt, preferably directly fromthe pr ration. The residence tines
of the separate nelts of the raw mate l's, in particular 25those of
the nelt of the di hydroxyaryl conpo re set as short as possible.
The nelt m xture can on the other Q vel | onger residence tine
W thout | osses of quality owing tB 1 mel ting point of the raw
material mixture in conparison with the individd#al raw materials at
correspondi ngly | ower tenperatures. The catal yst or

catal ysts, pseirpably dissolved in a suitable solvent, such as, for
exanpl e, 30phenol, is or are then adm xed and the nelt is heated to
the reaction,tenperature. - 26 - |In preferred enbodi nents of the
process acc® di nipreseithbngapoepichpd Caloatlkylst reamlkylayle Cottictiyher -COO-
| east one inhibi {orp® i e I I

bet ween t he penuFiT%mfgﬂfégﬁgg?mggﬁﬁ?ﬁ%ggf%%g%&?g%cﬁ%?gﬁybﬁeéhggg?ngr
gear Pnp. Directh{thgkendter, the mixture is punped back into the
mai n stream for thorough mxing via a static mxer. 5Follow ng the
entry poi nt BNyt j i f ' . t.at 1 XQr Lch
ensures the %ﬁo%@ﬁ%&‘ E%ﬁ iog{a lr]? nuctﬂéeg’\rllgr% ﬁe@hcép%ﬁﬁ&ﬁ% I a?lﬁ lgﬁ)rr %E'gﬁ%%y%%ﬁ

i s then passed i hbar thigafdhadC,Ceadkyr Cr-Cr-dlkdary] mvdls-Cgactlor, which is
used for reducing residual nononers, the residual nononers are then

reduced at tenperatures of. 260 to,310 referably 265 o 30, and
bar t cul ar 1§ BP Ry Sipeb oo Ranaf B el el ety dior, s
mbar, pref ediahdtyylgitabdl DetBylphendl,3-irbaipyhehohal-sopropapieyiol tefritdphanopf

25 4-isobutylphenol, 4-tert-butylphenol, 4-n-pentylphenol, 4-n-hexylphenol, 4-isooctylphenol,

4-n-nonylphenol, 3-pentadecylphenol, 4-cyclohexylphenol, 4-(1-methyl-1-



out at atnospheric pressure but, for technical reasons, also at
excess pressure. The preferred pressure in industrial plants is 2 to
15 bar absolute. - 27 - The melt mixturel4s et down into a first
vacuum chanber, the pressure of which is adjusted to 100 to 400 nbar,
preferably to 150 to 300 nbar, and heated to the entry tenperature
again directly thereafter in a suitable device at the sane pressure.

During the Phestetrlipbead, 4-pirayipbeinl+4-phynagamhenc)4-{irmapbihybefifach §-(-
vapori zed wighhy, B%3154- &t} lbheroP G281 SalichfaleC Eth @ HBSIAENESob iR at

to 30 nmin ?a&bg%q omrecei !\{/gr? opt i@ﬂaél1 ‘|Céfaw t h%ci r%lul a’ti%ﬁf’%y f)%r?p?’ng
at t he sane ippprepylsadicend, n-hetysabeylatenpdugt salsylateherirlagdisilonylatd, phenyé
is let down jn a m chanber, the pressure of which is 50
to 200 mbar ,Sglbcﬁygafteearnagq%ﬁggéﬁﬁgﬁﬁ%o nbar, and directly thereafter
heated to a tenperature of 190 to 250C, preferably 210 to 240C,
particul ar | y-tprt-éfugylplizngl, 248 otiylph8BiCand B-pantsdecylpbtme] di@geafercad. at t he
sane pressure. Here too, the resulting hydroxyaryl conpound is

vapori zed wth i ter residence.ti me 5. to
30 m nt es. 1o A RRRTE G BA Lot BT Moy ortoh TR IR ATy hereor
punpi ng, undesvettha of drEn@oagdux Rirdrdmpbhmdsetiteh weiped &druliccprepaddion of the

reaction mxture iis let do i nt third vacuum chanber, the . .
aesure of Siieamuie s ot o irik conBEIY gy portiad afARg time i dhe
heated to ach@sPerid kasid [132pretePabdBRded AORE ségﬁdraxl:gyft%ﬁa&tﬁmzf*&c
particularly preferably 240 to 260C directly thereafter in a suitable

devi celfat t MEOPSHIAR ob g8 spnehydrpiyary eympaund nMag$a 102 tagOm o ripEarghly 0.4 to
conpound i s 14anAg gREq ¥h R o 151 &dhddun®r €sent . After a residence
time of 5 to 20 m nutes |{n g@ggﬁ?oﬁ] recﬂei\]}er, optionally with
circulation by punping at the sane pressure and the sane tenperature,
t he reacti oft ifriabee ppssiblastojchanggdhmterming giovps iof hereseling we e irhmindes bytaddition
pressure 20 ' .54b: I f, ;
Par 1 cul ar | o S opeEShe fafish 5 SRRk L RE Mobithol Ak o BBl or whis
250 t o 300Chapa kitherdioiling 26t than 218(@se pandthydroxgarylcompebead afbthy 60 t o

280C, directly thereafter ,in a sujtahl.e device at the sa ssure.
ere to, -t REOPRUCIET by dieshirh b e RpbR e ol mISHE ofted 08 fime
monomer s st ik theRo@seditthe Radikd. Nusheferoiy iddes o thé BGRHmInd\&l'tBe daflibnWale
of exanple, may vary between 2 and 6. The tenperatures and pressures
shoul d be aﬁﬁ?PBHH“é% &eﬁgéﬂa‘fﬂf@&a@ﬂi’a\’:‘ﬁéﬂ’&ihh%jleg‘ﬁ‘é‘hﬁ&ﬁﬁérm%*Ph regee! in
order to oObtghPofRNMPREAM fhetét8lUnichint JBaryEdafdon¥(® u¥ddS ﬁﬁ? bt Y ®ho ke,
ol i gocarbonate which is achieved in these stages is between 1.04 and
1. 20, pref epethergbliydttqde moi7@sd apticularlpprefematly Etgl Hrm9l%r ef er abl y
between 1.06 and 1.10. 30The oli gocarbonate thus produced is
transpgrtedd j I fear. ' ' :
A g e S S S
punpi ng at thiycahenatesaesibe basiagatel sinisnomarip drediternwrea suchrastfheedaggple, alkali
fl ash/ evapor r e angd, i biected to further condensati.,on at
250 to- 310cni ar iRy 3 st BELEEUE Lol SrlsL R AR HS R B
250 to 280Cexatplpraassani@s oophckphanih satbaPrefepibdyf @tiahlsylts? pirticlfrlyinaferably
during residence tinmes of 30 fo 90 mn,, eferably 30 to 60 _m nutes.
The product Pﬁ%%?ﬁ?l‘égméalr‘seP%WSVL‘“JF%%’BEF’EI&%‘F“ R];%EL%/D&“@.S%gar%If@-feé?%B]Fy
1. 13 tg 1. 12%se BAthE b&itkaTdbomupd @hgrably 1.13 to 1.24. 5The nelt
| eaving this reactor is brought to the desired final viscosity or the
final nolecular weight in a further disc or basket reactor. The
tenperatures are 270 to 330C, preferably 2 to 320C, particularly
preferably 280 to 310C, and the pfessufe is[0.01 to 3 nbar,
preferably 0.2 to 2 nbar, during fesidpnrge {ites of 60 to 180
m nutes, preferably 75 to 150 m n{tes. [dhe fel ative viscosities are
adjusted to the level required fo t heRi nt epded 10application and are
(IV)

in which



The above-described particularly preferred enbodi mrent of the process
according to the invention can al so be used for the reaction of

di hydroxyaryl conpounds or diaryl carbonat®s other than

2, 2- bi s(4- hydr oxyphenyl ) propane (bi sphenol A, BPA) and di phenyl
carbonate (DPC), respectively. If appropriate, adaptations of the

tenperature ang pressure 5settings in the individual process stages
may be neceégggy.repmsmd SIgER QF Bﬁég?éﬁnégyﬂqnﬁ%x W?W@teé&sﬁ%'éwwﬁe@m%‘lw
wei ght ones, andct ke, fiyRalyl BOCYCALRAMALE S2dal, ﬁr@?c%ﬁn@ﬁﬁm&ﬁ?l &lfcﬁaclﬁlal}ﬁ,
by neans of gear punps, screws having a very w de range 0f designs
and positive dispiidedpdnprefeiabhsmethybgrabemyl, aldsi gn. Particul arly
suitable materials for the production of the apparatuses, reactors,
pi pel i nes, pu | L1 i .ee| - 1
(By 18/ 10, “Suon Seebfist Lt efeclirath B R b RLUPYE Sophlt.
publ i sthed by: St hpdregdnl sulphstel bivibtateCodrbhnateh hiligla sy Sferahbsehl@Bie, ddAalGTRe
Mar bach) and N -based. alJl.0 of. thentype. such as. for.ex l.e,.

2. 4605 or 2.4610% §F%%ﬁ°f|€he%f%%‘ﬂ}i,' 8}Sub i‘@ﬂghkb§‘?1’f§€"étﬁr"28%tf‘{“r"§£gﬂbs%&§t
GrbH, Th- HeussSt Cagspar3b, CRE GlbylalkMasrigaaly) cyclbhkybésti T ©galkst, padferally e
used up to process tenperatures of 15about 290C and the N -based

al | oys at proces8%nhperatures above about 290C. The substanti al
process paraneters, such as ratio of diaryl carbonate to

di hydr oxyar Warte0Rae prdertdd dalagysRegd @ithgh@n@bhdspRondih e de, Pr essur e,
tenperature and residence tinme should be chosen in the total plant

bef or et he fgtraPerytPhpsRtoB T deaxife 24 (eirgbenyinbasRbeniugy Phieelahe very
sufficient fafchhg b&?&%?%tﬂdﬁﬁen&?{gh&@%oﬁﬁﬁ Elol4:0. be prepared and
certain terr% nal dil group” 20cont énts "are reached before entry of the
reaction nelt into the final or finish reactor. The final nolecul ar

wei ght is dépesdalysts ssipselaiablyaisedingimouRes of hes ntlexnel. pastigarbtueferagty in
the reactor, £ BUIQ £ 48440 pation.
These condi tangEsng%I I?hglrmg*f%l?e %eédgt%@%ﬂ%ﬁ{rwggg%?@}#gte

reactor in order to be able to prepare the desired end product. The
content of tiesapiallDrlsgpensihbde torise erealabisipdmpisontativasedse therale of Hisl y
above 25150 Jjcularly preferably above 250 ppm very

parti clél ar | 3?88’?‘8}&3?%%?'3 above 350 ppm A termnal OH group content
between 150 and 750 ppmis particularly preferred, preferably between
250 and 650 Thpyemayare faz gkamply, arabihesatslof albeli wetats @8 @lkalink GOD mugads, sheh as
order to obtg] . t .. reskdyal 0 S~ th |t .shoul d
be t hor oughi™y i et SHfHAT: itsufied G Tl lop BN G A il o R

i nhi bi tors Bkedioment petafsium,pincfe@blythydroxRidg roplienadlh lsybstiaitats@nC -alkoxides or
penul ti mate final reactor pbefore a, devgplatilizatio rat us,
oo der 1 o CatopbHetses QLB Sadmh BirEmars e eheis Beocts BBravacHs
the fixni sh neaik@thydRixyphe)profi@éQtdgrefelédt i on apparatus). The

pol ycar bonat e prepared by the process according to the invention is
suitable in _partjcular for, optionally rewitable optical data nedja
havi ng good TeBétaBrie} dryplkiHee vistBBrliPrsyn Sifdor ot thelr saiideninirodused, the
soi I'i ng. 1 n aaddhddfQlkali Sk AIRNRe cQfth HRAPRINE, HeRANIRY | HiSex@mpROBY hiBRic
correspondi ng shaped articles or extrudates occurs during tphe

processi ng @bsarpinspeaeatoppriat éo ppgbmseistablyettod0P ppb and mpst preferably 5 to
ext rudat es. j

the. inventi oo pebapkath R8Nk PRk ERYeTtnit, IR RERFERBAERY B fPplcless
noul dexd ar t iacdoeding withe mvb@ion, sawqyer, so atkhl nlecvsalalavesed.or the el ectric
field strength and hi gh charge honogeneity. For injection noul ded
articles whiich 10were .produced by neans of kno iLnjection processes
M thout t ho 0 (GHERGT SR e TEA0R 280 ol o bEM RO B E B
range from b3@ek¥t,rantess st26d kiftmisan be achi eved for the average
electric field strength and an average variation of the electric

The alkaline salts of alkali metals and alkaline earth metals can be admixed during the

preparation of the oligocarbonates themselves, i.e. at the beginning of the synthesis, or in a



Furthernore, the buildup of electrostatic charge, in particular on
discs (for optical data nedia) |eads to poor wettability especially

w th nonpol ar nedia, such as, for exanpley5a nonpol ar dye or a dye
coat conprising solvents, such as, for exanple, dibutyl ether

et hyl cycl ohexane, tetrafl uoropropanol, cycl ohexane, nethylcycl ohexane

or 10 octafl uoropropanol . Thus, a high buildup of electric charge on
the surface SBPSCHYE! BGESE FaR-a" LG OSUPHTBTS WLEHTBH ECOPFartfarians i total

i nconpl et e GARLANG Walyd ALl diid Aded RALAYSARPR 4 Hatalifbriskpt.he case of
witable data stores and thus leads to defects in the information

| ayer. It has been found that the polycarhbonates according to the
i nvention ar®aghiien dhggatalyseand apiounts f caglysthyraady wertiorad aRRMedis i

articles whi i i f ed a
certain el eg%ﬁeéﬁgﬁeg’?ﬁg ?Jeatr?gtsﬁ?ﬁ %rrggg%? élgllaglt&@gf ‘ﬁg?‘?]ggtéﬁ’g’? g%%)geétggf rom
t he sulbst r atpelysondeasonrdithaebevedefiiioned catelypias dtelira canun edtatps pthe pniom

humdity. In_order . to hi eve, accept abl e . coat | behaviour., it IS
desi rabl & t KAGIE 8P ST SIPPISTIEEEY ERa Tt TFors g aOPsoTetission alay i sy
after 2 hoursmefiboxementidnadonismicajaBet dram diftuth clitalgst @iffeeiag Sheddfebni.he

el ectrostatic field on the disc surface is very honpgeneous, i.e. has
little field, strength. 20 variatiaqn. The values, achieved for .the

bol yoar bonadts AERGH o e crd NG A aY e R ShECaVE Ega STt P
field strengktesasmcpiationadiiyg theafiRted(l. The fl@nkMrépRAZAHIAYEN UG |
field strength variation of |less than 15 kV/ mafter 2 hours of a

cont i nffous IHjeEEt fodhe REIFtRHghpPIOEES S Chrite fof sranerie.flag difyowyasdt r i
field SFrenQBﬂpéﬁﬁ&Qﬁ&'Qﬁﬂ%ﬁﬁgs&Qmﬂ@ﬂﬁﬁ@hm%ﬁ&&bﬂ%@ﬁCBB#&MQQQﬁQhange
only slightly or not at all thereafter "per unit tine. The

abovenent i oféehohpdroxrdSompetids elegatticularlyiseitaploshecaingthe petson skiled in the art
substrate I . J 0 i I . i.ev

W thout t ho ity SBTRERE AR AL el BKTCLBRER BP9 AR Al Rty
subst ant i al bygin édcizege aml deb@npase hheven plightle ekivingd einpelatures, in particular under

pol ycar.bonates. .An injecti ul ded body.. conpri si.ng pol bonat e,
Crch a5, °F oriecibpheais §bs Bayeateeet St ghy et s Semific g iodtary
properties wWdfirddagidodinint bivBe ploeess htdordih@tdkhs tnvem@ihhthk Solvent for the catalyst
30di stingui shed b ood coatability with dyes. This 1s inportant for

: Y. 9o , > . . )
ensuring defieRhenel Bighigspbpeiseniof tht Profess agdording @ theipesntighPhseelde a
1 oubl e-1 1 ega O LiiaBIoREORES e coitlys: LERMENhoSRHRS ARhbAI Yererably
reduced spoilage rate conpared with conventi‘onal” substrate nateri al's.
-32 - Owi ngusasl i i ebodimentgeisoleted ah & selisk sobiipn dthphersal duti ngitseprepanagion.
electric field strength is dependent on the geonetry and the
di nmensjyons Al Wl : i L1
ol di g pr age e o AR A R R e R et RSy Bn
shoul d t her éfaprie addtioaiorthechanmdoeapped bynplsneld of Hiedamubn(IHh uhayedkoady a
such as, for_exanple,. a disc 5for an. opti.cal data. nmedium_ The | ow
val vee t or CHEVEPReRtiof of hafpru BheRliebhy B bRl dnraith e sl Al
vi ew of the dewlibéd vewyy 6 xBmpleriyaid follbwhlgdomule(VOH groups in the
pol ycar bonat es according to the invention. The wei ght average
nmol ecul ar wei ght ©of the polycarbonate is in general M, = 10 000 to
1040 000 g/nnl,/gﬁfferably 15 000 to 36 000 and particularly
preferably 18 003Xto 35 000 g/ nol. The wei ght average nol ecul ar
wei ght is detePhi ndd—viZa TRE intring¢ viscosity according to the
Mar k- Houwi nk correlation (G V. Schulz, H Horbach, Mkronmol. Chem
1959, 29, 93). The intrinsic viscosity is obtained if the viscosity
of a pPdl ycai'bthigh & hesfhetmesring stagstipyihe geneeal frmudpelat 25C i s
determ ned by neans of an 15Ubbel ohde capillary vi sconmeter according
to DIN EN | $fk 1826t off preen¥ié @RhmAMEH a8 pI R (R6fdka8ly G @k 150 hpm, particularly

pol ycarbonate is obtained via the Mark-Houw nk relatlonshig accordi ng
preferably more than 250 ppm, very particularly preferably more than 350 ppm (based on

the weight of the polycarbonate).



The amounts of flameproofing agents, denoul ding agents, WV
stabilizers and heat stabilizers are chosen in the manner known to
the person skilled in the art for aromat i £/ 15pol ycar bonat es. However,
for the reasons described at the outset, the amount of additives used
shoul d be kept as small as possi ble. Exanples of such additives are

denoul di ng e sed on stearic . acid and/ or stear al ¢
particularl 3[95‘5:1’8 VER! %‘H}esp?é‘hg%ﬁﬁﬂﬂ}‘i}ﬁ? g1 ar%‘:f“g/a[’f‘%{‘t“ér by %%W&SH% ?{Ef%ﬁ:ﬁ‘é‘fﬂe
tristearat e agffRflicals ¥hbtidntniix ek, ShRANSb@nchSiLALNk (SitRAFBRatRNDS the

gl yceryl nonostearate, and customary heat stabilizers. 20ln order to
achi eve t he Palistbernig18 kapwn ixthe pareongskilicd in fhe apidBhast pissomapurs having

N A R S R e

the polynmer nelt, in particular directly during the isolation of the
pol ymer5 or Suitale pehpdungs kfvingrthiee Pemoferphanas-hydtdxghrowmspou fitieAgmpleep.

poucier . or " SoRe BB R A RO B R TR b G freyPRas-

nmetering is tﬁ@@yﬂmypﬁengﬁb&pmnbal & hes(4-liydeoxyphenyRbanzeneot, 111hei(4addi t i ve

with the pol er abl t onate, which. m xture was
honogeni zed h&?‘é %ﬁﬁg&ﬁ%“ﬁd}q(%y#@&?lﬁﬁg E ?rf'aé’rebﬂag'gﬁg)s‘l 531‘5('% he

addi tives omK@{@dyﬁﬂeﬁﬂ)dftmheHyﬂgmpmeaa -4 3l aR& fsheafiB opfopigiRRbAnA ek -
to the finished polycarbonate on conventional units. Sui t abl e
addi tiWes ahsdgssderydncthangr exanple, in Additives for Plastics
Handbook, John 30Mirphy, Elsevier, Oxford 1999 or Plastics Additives
Handbook HarsihefWBitd{b®d contfRAR® having tlﬁ‘ée or tYbKRifG1i8R4 krouptre, for example,

pol ycar bonat es according to the Invention are outstandi ngl suitabl e
as subst r at &hdihrdrpETbenzais acid, Aierdg aoid, cyjuss chiorderinl FEbisgamethyl-4n
particul ar f or to be coated, such as, for
exanpl e, trgﬁgrggﬂeh%ﬁl?)?;btxgg% ﬁlﬁﬁ%rg@%%ptl cal storage nedia or 5

substrates for optical storage nmedia or articles fromthe area of
aut onot i ve Q’Ircefzﬂrwdgan@mgraga@s are Gs3-ix@rmetbyl-Hhydrospherdilszexo-Fhus, in

particul ar I t.Qr s for optical storage
medi a, lgsuch?@lé),d&) odrOi;ee%gﬁlﬁ 1%]%91%%?@1%9% @@? data stores which have
good coatability and wettability and, for exanple, are suitable for
the appli catTlhehrwthidg/egnfsrm@mauhr iusﬂd in amopts vf, ferleaample dhhoridinal%,
nmedi a, can el QI%Céaﬁl d‘rrorg?rtlrgemg n}ﬁcar bonate 10according to the

i nvention. Ifaddition thé yop? A" nj ection noul ded parts which
were produced fromthese pol ycarbonates have | ess tendency towards
soi | i ng. Th&he dihgdtoxgaryk dverpehodsediatys carb@lates @sd monoHydradyaybcbrgpanngd wsd
or extrudates ced fromth r bonat es .acear i to the
Chvent | on. . SuLRGR S ol et BRRmlERY RRT SR FRRDls e b oigsp ey be
st orespo0r nNebRkmAated WitMphati&reigirafin@abankit »en Ginekid dfindIsiCd 3rage
for exanple, diffuser 15discs. The invention also relates to optical

di scs whi ch 28&agassdvithps fystherrpeicaipio FlogEYSrcia s dsiraRles Primok essemial. éay)

di scs in theEoRtiR¥w Qi‘atehmsscﬂenlyc%&tahe@uﬁheléshﬁnmr@%ﬁ&@amélged
articles which are produced by the injection noulding process wth

the aid of an i c{éectl on noul di ngl{ unit or an injection nmould. The
optical di sddeaddtign efchudeast ome inhititor issiissted hefere tholagreeationstaghdn tee

nei t her Coatc&qr:ﬂgﬁ Rl ftibe ’ﬁ‘ﬂlﬁ-‘%a]ﬁ tﬁzﬂ’?ﬁé icﬁ!tfoinrégn BE %&Eﬁdhg ?ty lg£s?ﬁlgesl%action

for the optical discs Is cit e exanpl es. Accor
opti cads di setagsbefbee thy laaua@ann etﬁgetdré)ebmeh twd redeticn mds it spadidigion tiso

coating and_a toment. T oW Ng..ex es 15§ e for

exorpl ary expranay FEREF A b ianioed B RERTRRE 18 el fop Gmsuate or
consi dered @swdebmﬁelpe@utiﬂ;ﬁﬁ)&ﬁ&/ﬁhﬁ&dmh@1ag§i c viscosity/ nol ecul ar
wei ght: The wei ght - average nol ecul ar weight is determ ned via the

intrinsic vis ordln r k- Houw nk. correl
Po yca 'b01¥ates which are %repare& p) the méﬁt fransesterification metﬁocl may ontam
catalytically active, basic impurities after the preparation. These may be firstly slight

30 contaminations of the starting substances which have not been separated off, basic residues



15Melt tenperature: 310- 330C Substrate dinensions: Audio CD Mould
tenperature on cavity side: 60C Before the beginning of the injection
moul di ng process, a new audi o stanper wasldnserted into the machine.
Before insertion of the new stanper, the total injection noulding 20
unit was cleaned to renove the preceding material so that the
neasured val yues were not falsified. Furthernore, discs were )

i nj ecti on- mEREERADHeEPEPsble Gatakyyis Witrihavepqtheen epppigd off s sighle basic
seconds; 1t hic§aBREWIEFhichBhvenct batl sEpARted FEPTRSAM Addc¥BpShBit @a@lyst A& to
unit or of the discs with regard to the buildup of electrostatic
charge was &chndsretgod gsfreaning, for exanmile dieyoniym salisidesaibed atpyar Bhermilly stable

next 100 di r f : 0, i

was renoved %§ ?‘g\ré\qgt et 8ilbrkljue c%ﬁ%f%o@%&@h% %’?a\é?pé?’g ﬁ%ﬁee ra]t% Efeetﬁg ﬁ%hli ?" %%ahseor
i nj ectison maikatiheepriproads Fobjnhitedupsthesk catalytibaly aative, badc phyaciaeds, oertan
turntable. The disc S I n this turntable.qgnly. . means .of four
boi nt o i ¢ e ey BEpds o B mb R nertte bt oo tiangy S e

(el ectrost atrgspedtivelpehcetpas practically not adversely 30affected. After
the turntable had brought the disc to a position where the neasuring

- 36 - probe for surenment, _ of the electric field strength (prob
3455E from %P&E?@‘F ﬁ!a'?m&gma%wépw%é%%f&e%eﬁ Bgnsteg agidsof 595 ofas

present, theugissideBhIsKLRAEE dfihd MhiDitBORbaIdAB: bdlerbAlgr thi S Hrdl@hEly less
region with the aid of a lifter and raised about % cm The disc Was
t her efr e priaschTheacid ceiprangnide obthe ssterilieresiraietiddedea Suder frydoseibiaee, the

5whi ch was i,Gi - - - ' '

the radius G0 oeiaioptpEHENERSth kiBhnd e AW A! R00R ATRANR s
t he probe f ¢ stopthereactbmutSuoininitttorstanedacibedf for bxanple, fin EP-Avhi6th23a EP-A
rot at abl e by S a The el ectrostatic field was recorded
practicall y%gﬁ?{%ﬂ@%é@%gg measuring points per revolution). For
this purpose, the signals delivered by the probe were first

10t r ansf er r édampleanf sitablegeid csmgmehtstace drtheph@abarid @, denspo@ofs\ieite|

341B from TREK ] nc,, .116 Mapl e, Ri.dge, Rd Medi na, .N. Y. 14103 .
converiad  RERBMTYNHSATE: byPSRoMHATOdi Salah bSO bspiebgsphonic
di gital nmeastidegbdioal Bi8Gdrod ghospHafeeb@tidid, @§10dYic AEIa hy®bchbii add e
software. For each disc, 200 nmeasured val ues were thus recorded and

eval uat ed p&hydreagBlierien. suimrifag. kepaeryighopicacyl Klyeapginbopicieidn, )
of the 1520908&&%@&&‘}&%}%@&%'d&iﬁtaﬁ&j,athhE’Fﬁlﬁﬁﬂ'-s‘ﬂbﬁﬁutE&*?@gﬁ%@%g&ﬂg@ﬁ@?d

the maxi mum and”the mnimumelectric field strength

in each casaitiierad.detdethiririded suchtps pheriyl elofoferm@tenacernmn i, Penayl chloride
prese for f i r age .0 jn total.
L S i

m ni mum el eekampe.frolabkseph@rigidid essre phbsphodbicd estets,fphosphb@us edid ediers,20

100 discs. The difference bgetwee he mean i rum and .nmean mini

ol octr i ot BPPEYHG AT e BEl R AR AT obl G GEF S0 U ARGOter
desi gnated b@hﬁanea@ gbh@htthgSdcid@NAdd? thednfladnc® B wi¥2 Bithes &iiE&dagmfo%Hiﬁe@
exanpl e) 7500 kg/h of nelt m xture conprising 3741 kg/ h of diphenyl
car bonat e ( Prramx g pndBDE ABispisgqlsiphesphatchlisgmephenol A (16. 47

knmol / h) were punped froma receiver, with addition of 4.19 kg/h of a

catal yst m pldf&igbly uBdiHBBitErs Q%g%ﬁ%ﬂﬁﬁ@ntﬂﬁﬁ%%@kd&@st&%@gp?micfs hur-
through a dwell colum at 12 bar and 190C. The average resi dence tine

was 50 mi nutewainipgacidapamjpereniichese el hegrgings siphyf-contgping geids may ke, for

phenol addu t p I -at L. N %
by vl ght  of e EREAENIERGRAAARLAIRORP 218 Gl aRRLRA Rl nd: 3
in 4.5 kg ohagihehoksulfioaicreid onsaphoiaeml phssecheyv Tl arereofmagmicosmlphat-ve
into a separator.under a pressure of 200 nbar. The nel l.owi n y
wns hoat e auREdeT0sRy B BT Pafpn gt basnile ¢GBsbulargrar dndtitee
under 3300 a1, pRhylVBatyL OkdyE6i R#@nylRs@rsict pebMerdesulPhdiié acdd b€Sehe@RGRphonic
acid. Furthermore, they may be full or partial esters of polyhydric alcohols, such as, for

example, glyceryl tribenzenesulphonate, glyceryl dibenzenesulphonate, glyceryl



-38 - The intrinsic viscosity of the polyner is 36.5. This
corresponds to a nol ecul ar weight of about M = 19 450 g/nol.

Exanpl es 2-18 (conparative exanpl es) The- B%Ocedure was as in Exanple
1, except that, after the |ast basket reactor, i.e. the |ast 5process
step, various aronatic and al i phatic carboxylic acids were added to

the material. Spinnin nd granul ation were then effected. The
product i on @?OHPE@IZBJF%S ANif- & éerﬁﬁ SR F%’Pn?tﬁegl@le iglri’“c field

strength wert@m&iezﬁgﬁﬁqteaglyé*&ﬁ%me@@mgﬁﬂphmﬁ @n@ﬂe g?yc@pd al i phatic

carboxylic acids ad i A each case, anounts ad he 10results

of the el ectdrheézernﬁallldﬂogﬂtﬁeqﬁ@tlﬁler%hmeh@wvzemﬂﬂmn@th@%ﬁ@ﬁ@llsicel @p-
content as | d S|

Exanpl e 19 ?ﬁh&1 f?@g %&gkﬂié§u%%ﬁ$8?€%g$ﬁ§§2§a|i Blgm%gPygarbonate
pr epar &d bytﬂh@em&h&mnmamwa$mmnmymuaﬂnﬁnnnmehmﬂmﬁm@qm@magqudElectric
(Lexan(r) O duction of t

asr enent QPRSP TLRE: Ko R P =l bt B e AEr TRk e
above. The r&sgedeb@plynatesfenMerthvitybdt-p-foludnsarfhbege, enidérytheigg@i-gi ng to
the invention) The procedure was as in Exanple 1, exceFt that, after

the |ast bad®B¢ncsdphqngie, pgntasrythnpigl moag- Pﬁlbf'@é%%p@%tﬁ trigngfhyinliropane
al i phatic hxﬁﬁ&émm@{&%ﬂdn&tl@,@ag& p&e dwe%aeéylnﬂ{dﬁ%rmmﬁ&pl%%@ ds

were added to the eria Spi'nni ng and granulation werethen
ef fectd. Theongberderssilphorate, trivacthiylelpsoparatrithtolypnesiphonanitrimpthyleépropane

AR L R e L e
added in eamlibeﬁmlesul;mmuahmopﬂﬂﬁg],yccﬂhmomh@ubﬁesmphortataenédpehtgllgmct)bdlgi h
nmeasur enent and t henolic.OH ¢ ents .the

ol yoar bonaQuenS BN REG: oB BRI HOvRats o s i pigiss thereof. I
viscosities aﬁamo@Ithes@&aﬂn}eemagraﬁo@am@@rradimeoemas@hﬁg camPourds (deal
range from 35.0 to 40.0. is corresponds to nolecular weights M

from 14 5oo¢9@p<zrrnvmkg/a}ﬁ9bol CPH@OPE EBidrg 6@%%111&@5%9&&6@%@1&9@% Hen-

i nvention s%ﬁg{lhgaégg[l]ﬁﬁoglb@%&qmgﬁ&gl ally smaller buildup of - 39 -
el ectrostatic charge and snaller field strength variation conpared

with the cogparatlve exanples. - 40 - Tab. 1 (Conparative exanpl es)
Ex. No. Typdhefnhikitrs Jeseriericar be added hulividually onas 3w desitndrivixursetithatncer

last basket E(?tlﬁgrfograsLpﬂlﬁhtﬁaﬁ‘ﬁféleﬁt thixflrls SR heldey!. M Variation of

the electric engt

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

Regarding the form of addition of the inhibitors, there is no limitation. The inhibitors can
be added as solid, for example as powder, in solution or as a melt to the polymer melt.
Another method of metering is the use of a masterbatch, i.e. a mixture of the inhibitor with

25 the polymer, preferably with polycarbonate, which was homogenized by compounding,
which masterbatch may also contain further additives, such as, for example, other

stabilizers or mould release agents.

The esters of organic sulphur-containing acids are preferably added in liquid form. Since
the amounts to be metered are very small, preferably solutions of the esters or

30 masterbatches are used.

The compounds chosen as solvents are preferably those which have already been used as



[kV/m Phenolic OH content | PIN111 1 - -13 22 470 2

12- Hydr oxystearic acid 50 -41 36 550 3 12-Hydroxystearic acid 200 -29
25 550 4 Mandelic acid 50 -34 32 530 5 Maffdelic acid 200 -51 39 530 6
Adi pic acid 50 -43 18

10

15

20

25

another component in the respective processes. Depending on the requirements regarding

the product to be prepared, any residues remaining do not reduce the desired quality.

Suitable compounds which have already been used in the respective process are preferably
those which are chemically inert and vaporize rapidly. For example phenol and diphenyl

carbonate are suitable as such in preferred embodiments.

All organic solvents having a boiling point at atmospheric pressure of 30 to 300°C,
preferably of 30 to 250°C and particularly preferably of 30 to 200°C and also water -

including water of crystallization - are suitable as further solvents.

Suitable solvents may be, for example, water or optionally substituted alkanes,
cycloalkanes or aromatics. The substituents may be aliphatic, cycloaliphatic or aromatic
radicals in different combination and halogens or hydroxyl groups. Heteroatoms, such as,
for example, oxygen, may also be bridge members between aliphatic, cycloaliphatic or
aromatic radicals, it being possible for the radicals to be identical or different. Further
solvents may also be ketones and esters of organic acids and cyclic carbonates.
Furthermore, the inhibitor can also be dissolved in glyceryl monostearate and metered in.

Mixtures of the abovementioned may also be used as solvents.

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

of these.

Water, phenol, propylene carbonate, ethylene carbonate, toluene and mixtures of these are

preferably suitable.

Water, phenol, propylene carbonate and mixtures of these are particularly preferably

suitable.

For example, static mixers or other dynamic mixers leading to homogenic mixing in, such

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

One or more aliphatic hydroxydicarboxylic acid(s) and/or hydroxypolycarboxylic acid(s)

or derivative(s) thereof are added to the reaction mixture (reaction mixture melt) in or after



7 Adipic acid 200 -18 20 470 8 Lactic acid 200 -38 18 460 9 Salicylic
acid 50 +1 18 470 10 Salicylic acid 100 +12 23 510 11 Salicylic acid
200 +29 28 510 12 Stearic acid 50 -40 23-340 13 Stearic acid 200 -30

10

15

20

the last reaction stage of the process according to the invention. The addition is
accordingly preferably effected in the so-called finish reactor or after the finish reactor,

particularly preferably after the finish reactor.

According to the invention, aliphatic hydroxypolycarboxylic acid(s) are to be understood
as meaning those having more than two carboxyl groups. In the context of the invention,
aliphatic hydroxypolycarboxylic acid(s) are preferably those having three, four or five
carboxyl groups. Particularly preferred aliphatic hydroxypolycarboxylic acids are aliphatic

hydroxytricarboxylic acids.

In preferred embodiments, one or more aliphatic hydroxydicarboxylic acid(s) and/or

hydroxytricarboxylic acid(s) or derivative(s) thereof are added to the reaction mixture.

Derivatives of aliphatic hydroxydicarboxylic acid(s) and/or hydroxypolycarboxylic acid(s)
are to be understood as meaning, for example, salts, esters, amides, halides or anhydrides
of the corresponding acids, preferably esters of the corresponding acids, or carboxylic

acids derivatized at the hydroxyl group, such as, for example, alkoxycarboxylic acids.

Preferred aliphatic hydroxydicarboxylic acids and/or hydroxypolycarboxylic acids or
derivatives thereof are, for example, those of the general formulae (VI) and (VII),

respectively,

HOOC (I'LJ [ILJ [ILG"‘I COOH
Ll | N
(V1)
rR‘00C (I'L;I H‘F] [ILJ COOR®
A 1 Nt

in which



23 510 14 Oxalic acid 200 -30 15 450 15 Terephthalic acid 50 -54 37
470 16 Terephthalic acid 200 -47 57 450 17 |sophthalic acid 50 -49 39
520 18 Isophthalic acid 200 -23 19 560 1924exane0Q 1025 -36 69 230
Tab. 2 (Exanples according to the invention)

10

15

20

25

R', R, R, independently of one another, represent a linear or branched, preferably a
linear, C.Cyp-alkylene radical, particularly preferably a linear or branched,

preferably linear, C,-Cg-alkylene radical,

X!, X% X?,  independently of one another, represent H or OH, at least one of the radicals

Xl, Xz, x? representing OH,

W represents H, COOH, a carboxylate or alkylcarboxyl, preferably COOH,
n represents an integer from 1 to 3, preferably 1,

m represents O or an integer from 1 to 3, preferably G or 1,

0 represents O or an integer from 1 to 3, preferably O or 1,

R* R®, independently of one another, represent a linear or branched C;-C,y-alkyl

radical, preferably a linear or branched C,-Cg-alkyl radical, or an alkali
metal cation, preferably Li*, Na* or K*, particularly preferably a linear or
branched C,;-Cg-alkyl.

Particularly preferred aliphatic hydroxydicarboxylic acids and/or hydroxypolycarboxylic
acids or derivatives thereof are, for example, malic acid, malic acid esters, malic acid
monoesters, tartaric acid, tartaric acid esters, tartaric acid monoesters, hydroxymalonic acid
or esters thereof, citric acid or esters thereof. All sterecisomers, mixtures of the
stereoisomers or racemic mixtures and also mixtures of the abovementioned acids or esters
are suitable and are within the scope of the invention. Tartaric acid or malic acid or

derivatives thereof or mixtures of these are particularly preferred.

The aliphatic hydroxydicarboxylic acids and/or hydroxypolycarboxylic acids or derivatives
thereof are used, for example, in amounts of 5 to 500 ppm, preferably 10 to 300 ppm,
particularly preferably 20 to 200 ppm, based on the polycarbonate, in or after the last

reaction stage of the process according to the invention.

By 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 aliphatic hydroxydicarboxylic acid
and/or hydroxypolycarboxylic acid or a derivative thereof in the last reaction stage, it is

possible to obtain by means of melt transesterification processes polycarbonates which
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lead to shaped articles having low buildup of electrostatic charge on the surface during
further processing, for example by means of injection moulding. Such a combination of
inhibitors and additional aliphatic hydroxydicarboxylic acids and/or
hydroxypolycarboxylic acids or derivatives thereof in this specific time sequence within
the process has not been described to date in the literature. The effect of the low buildup of
electrostatic charge with little local variation on the surface of the resulting mouldings or
extrudates is all the more surprising since, for example, the addition of inhibitors of the
abovementioned type before the finish reactor without the additional addition of at least
one aliphatic hydroxydicarboxylic acid and/or hydroxypolycarboxylic acid or a derivative
thereof in the last reaction stage is already known (cf. for example EP-A 1 612 231 and
DE-A 103 57 161) but has no positive effect at all on the electrostatic properties of the

resulting mouldings or extrudates.
The process according to the invention can be carried out batchwise or continuously.

After the dihydroxyaryl compounds and diaryl carbonates, optionally with further
compounds, such as, for example, a higher-boiling monohydroxyaryl compound, are
present as a melt, the reaction is started in the presence of at least one suitable catalyst. The
conversion or the molecular weight is increased with increasing temperatures and
decreasing pressures in suitable apparatuses and devices by removing the
monohydroxyaryl compound which is being eliminated until the desired end state, i.e. the
desired conversion or the desired molecular weight, is reached. Through the choice of the
ratio of dihydroxyaryl compound to diaryl carbonate, of the loss rate of the diaryl
carbonate on the vapours, resulting from the choice of the procedure or plant for the
preparation of the polycarbonate, and optionally of further compounds added, such as, for
example, a higher-boiling monohydroxyaryl compound, the terminal groups are

characterized in type and concentration.

In the context of the invention, C;-Cs-alkyl, represents, for example, methyl, ethyl, n-
propyl, isopropyl, n-butyl, sec-butyl, or tert-butyl; C;-Cs-alkyl additionally represents, for
example, n-pentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl, neopentyl, 1-ethylpropyl,
cyclohexyl, cyclopentyl, n-hexyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl, 1,2-
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-
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The same apphes to the correspondmg alkyl radical, for example, in aralkyl or alkylaryl,
alkylphenyl or alkylcarbonyl radicals. Alkylene radicals in the corresponding hydroxyalkyl
or aralkyl or alkylaryl radical represent, for example, the alkylene radicals corresponding

to the preceding alkyl radicals.

Aryl represents a carbocyclic aromatic radical having 6 to 34 skeletal carbon atoms. The
10 same applies to the aromatic moiety of an arylalkyl radical, also referred to as aralkyl
radical, and to aryl constituents of more complex groups, such as, for example,

arylcarbonyl radicals.

Examples of Cs-Csg-aryl are phenyl, o-, p- and m-tolyl, naphthyl, phenanthrenyl,

anthracenyl or fluorenyl.

15 Arylalkyl or aralkyl denotes, in each case independently, a straight-chain, cyclic, branched
or unbranched alkyl radical according to the above definition, which may be
monosubstituted, polysubstituted or completely substituted by aryl radicals according to

the above definition.
The preceding lists are to be understood as being by way of example and not as limiting.

20 There is in principle no limitation and restriction with regard to the manner and plant in
which and the procedure according to which the process is carried out. The process can

preferably be carried out as described below.

Furthermore, there is no special limitation and restriction with regard to the temperatures
and the pressures for the process according to the invention. Any condition is possible as
25 long as the chosen temperatures, pressures and catalysts permit a melt transesterification

with appropriately rapid removal of the monohydroxyaryl compound eliminated.

The temperatures over the entire process are in general between 180 and 330°C and the

pressures between 15 bar absolute and 0.01 mbar absolute.

A continuous procedure is preferably chosen because this may be advantageous for the
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product quality.

Such a continuous process according to the invention is preferably carried out in such a
way that one or more dihydroxyaryl compounds are subjected to precondensation with one
or more diaryl carbonate(s) and optionally further reactants with the use of at least one
catalyst and the molecular weight of the end product is increased to the desired level after
this precondensation without separating off the resulting monohydroxyaryl compound(s) in
a plurality of subsequent reaction-evaporator stages with temperatures increasing stepwise

and pressures decreasing stepwise.

The devices, apparatuses and reactors suitable for the individual reaction-evaporator stages
are, corresponding to the course of the process, heat exchangers, flash apparatuses,
separators, columns, evaporators, stirred containers and reactors and other commerciai
apparatuses which provide the required residence time at selected temperatures and
pressures. The chosen devices must permit the necessary introduction of heat and be

designed so that they are suitable for the continuously increasing melt viscosities.

All devices are connected to one another via pumps, pipelines and valves. The pipelines
between all facilities should of course be as short as possible and the number of bends in
the pipes should be kept as small as possible in order to avoid unnecessarily lengthened

residence times. The external, i.e. technical boundary conditions and requirements for

assemblies of chemical plants should be taken into account.

For carrying out the process according to a preferred continuous procedure, the reactants
can be melted together or the solid dihydroxyaryl compound(s) in the diarylcarbonate melt
or the solid diaryl carbonate or carbonates in the melt of the dihydroxyaryl compound(s)
can be dissolved or both raw materials are combined as a melt, preferably directly from the
preparation. The residence times of the separate melts of the raw materials, in particular
those of the melt of the dihydroxyaryl compound, are set as short as possible. The melt
mixture can on the other hand have a longer residence time without losses of quality owing
to the lower melting point of the raw material mixture in comparison with the individual

raw materials at correspondingly lower temperatures.

The catalyst or catalysts, preferably dissolved in a suitable solvent, such as, for example,

phenol, is or are then admixed and the melt is heated to the reaction temperature.
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In preferred embodiments of the process according to the invention, a part-stream, into
which at least one inhibitor is metered, is taken off from the melt stream between the
penultimate reactor and the finish reactor by means of a gear pump. Directly thereafter, the
mixture is pumped back into the main stream for thorough mixing via a static mixer.
Following the entry point in the direction of flow is a further static mixer which ensures the
homogeneous distribution in the main melt stream, which is then passed into the final
reactor. In the final reactor, which is used for reducing residual monomers, the residual
monomers are then reduced at temperatures of 260 to 310°C, preferably at 265 to 300°C
and particularly preferably at 270 to 290°C and at pressures of 0.01 to 3 mbar, preferably
of 0.2 to 2.5 mbar and particularly preferably of 0.4 to 2 mbar. The levels of fill are set in
the final reactor so as to be as low as permitted by the process engineering. The residence
time in the final reactor - also referred to as finish reactor - is of the order of magnitude of
a few minutes to hours, preferably 5 to 180 minutes, particularly preferably 10 to

150 minutes and very particularly preferably 15 to 120 minutes. A possible slight increase
in molecular weight in the final reactor, in which predominantly the expulsion of the
residual monomers in vapour form is to take place, can be compensated by reducing the
entry molecular weight to such an extent that, after the expulsion of the residual monomers
in vapour form, the desired final molecular weight is exactly achieved. The finished
polycarbonate is discharged from the final reactor by means of the pump device, if
required provided with additives for improving the properties by known methods,
extruded, cooled and granulated. The pump device used is as a rule a gear pump.
Alternatively, screws having a very wide range of designs or positive displacement pumps

of special design can also be used.

The particularly preferred embodiment of the process according to the invention in which,
for example, 2,2-bis(4-hydroxyphenyl)propane (bisphenol A, BPA) and diphenyl
carbonate (DPC) are reacted with one another to give a polycarbonate is described below

by way of example but in a nonlimiting manner:

The reaction temperature at the beginning of this particularly preferred embodiment is 180
to 220°C, preferably 190 to 210°C, very particularly preferably 190°C. During residence
times of 15 to 90 min, preferably 30 to 60 min, the reaction equilibrium is established
without the resulting hydroxyaryl compound being removed. The reaction can be carried
out at atmospheric pressure but, for technical reasons, also at excess pressure. The

preferred pressure in industrial plants is 2 to 15 bar absolute.
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The melt mixture is let down into a first vacuum chamber, the pressure of which is
adjusted to 100 to 400 mbar, preferably to 150 to 300 mbar, and heated to the entry
temperature again directly thereafter in a suitable device at the same pressure. During the
flash process, the resulting hydroxyaryl compound is vaporized with monomers still
present. After a residence time of 5 to 30 min in a bottom receiver, optionally with
circulation by pumping at the same pressure and the same temperature, the reaction
mixture is let down into a second vacuum chamber, the pressure of which is 50 to

200 mbar, preferably 80 to 150 mbar, and directly thereafter heated to a temperature of 190
to 250°C, preferably 210 to 240°C, particularly preferably 210 to 230°C, in a suitable
device at the same pressure. Here too, the resulting hydroxyaryl compound is vaporized
with monomers still present. After a residence time of 5 to 30 minutes in a bottom receiver,
optionally with circulation by pumping, under the same pressure and the same temperature,
the reaction mixture is let down into a third vacuum chamber, the pressure of which is 30
to 150 mbar, preferably 50 to 120 mbar, and heated to a temperature of 220 to 280°C,
preferably 240 to 270°C, particularly preferably 240 to 260°C directly thereafter in a
suitable device at the same pressure. Here too, the resulting hydroxyaryl compound is
vaporized with monomers still present. After a residence time of 5 to 20 minutes in a
bottom receiver, optionally with circulation by pumping at the same pressure and the same
temperature, the reaction mixture is Iet down into a further vacuum chamber, the pressure
of which is 5 to 100 mbar, preferably 15 to 100 mbar, particularly preferably 20 to

80 mbar, and heated to a temperature of 250 to 300°C, preferably 260 to 290°C,
particularly preferably 260 to 280°C, directly thereafter in a suitable device at the same
pressure. Here too, the resulting hydroxyaryl compound is vaporized with monomers still

present.

The number of these stages, here 4 by way of example, may vary between 2 and 6. The
temperatures and pressures should be appropriately adapted on changing the number of
stages, in order to obtain comparable results. The relative viscosity of the oligocarbonate
which is achieved in these stages is between 1.04 and 1.20, preferably between 1.05 and

1.15, particularly preferably between 1.06 and 1.10.

The oligocarbonate thus produced is transported into a disc or basket reactor after a
residence time of 5 to 20 minutes in a bottom receiver, optionally with circulation by
pumping at the same pressure and same temperature as in the last flash/evaporator stage

and is subjected to further condensation at 250 to 310°C, preferably 250 to 290°C,
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particularly preferably 250 to 280°C, at pressures of 1 to 15 mbar, preferably 2 to 10 mbar,
during residence times of 30 to 90 min, preferably 30 to 60 minutes. The product reaches a
relative viscosity of 1.12 to 1.28, preferably 1.13 to 1.126, particularly preferably 1.13 to
1.24.

The melt leaving this reactor is brought to the desired final viscosity or the final molecular
weight in a further disc or basket reactor. The temperatures are 270 to 330°C, preferably
280 to 320°C, particularly preferably 280 to 310°C, and the pressure is 0.01 to 3 mbar,
preferably 0.2 to 2 mbar, during residence times of 60 to 180 minutes, preferably 75 to
150 minutes. The relative viscosities are adjusted to the level required for the intended
application and are 1.18 to 1.40, preferably 1.18 to 1.36, particularly preferably 1.18 to
1.134.

The polycarbonate thus obtained ideally contains less than 350 ppm of diphenyl carbonate
(DPC), less than 40 ppm of 2,2-bis(4-hydroxyphenyl)propane (BPA) and less than

150 ppm of phenol, preferably less than 300 ppm of DPC, less than 30 ppm of BPA and
less than 100 ppm of phenol, particularly preferably less than 250 ppm of DPC, less than
20 ppm of BPA and less than 80 ppm of phenol, and especially particularly preferably less
than 200 ppm of DPC, less than 15 ppm of BPA and less than 70 ppm of phenol.

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

The vapours from all process stages are immediately removed, collected and worked up.
This working-up is effected as a rule by distillation in order to achieve high purities of the
substances recovered. This can be effected, for example, according to DE-A 10 100 404,
Recovery and isolation of the eliminated monohydroxyaryl compound in very pure form
are self-evident from economic and ecological points of view. The monohydroxyaryl
compound can be used directly for the preparation of a dihydroxyaryl compound or of a

diaryl carbonate.

The disc or basket reactors are distinguished in that they provide a very large, continuously
renewing surface area in vacuo during long residence times. The disc or basket reactors are
geometrically formed according to the melt viscosities of the products. For example,
reactors as described in DE 44 47 422 C2 and EP-A 1 253 163 or twin-shaft reactors as
described in WO-A 99/28 370 are suitable.
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The above-described particularly preferred embodiment of the process according to the
invention can also be used for the reaction of dihydroxyaryl compounds or diaryt
carbonates other than 2,2-bis(4-hydroxyphenyl)propane (bisphenol A, BPA) and diphenyl
carbonate (DPC), respectively. If appropriate, adaptations of the temperature and pressure

settings in the individual process stages may be necessary.

The oligocarbonates, including very low molecular weight ones, and the final
polycarbonates are transported as a rule by means of gear pumps, screws having a very

wide range of designs and positive displacement pumps of special design.

Particularly suitable materials for the production of the apparatuses, reactors, pipelines,
pumps and fittings are stainless steels of type Cr Ni (Mo) 18/10, such as, for example,
1.4571 or 1.4541 (Steel key 2001, published by: Stahlschliissel Wegst GmbH, Th-Heuss-
Strasse 36, D-71672 Marbach) and Ni-based alloys of the type C, such as, for example,
2.4605 or 2.4610 (Steel key 2001, published by: Stahlschliissel Wegst GmbH, Th-Heuss-
Strasse 36, D-71672 Marbach). The stainless steels are used up to process temperatures of

about 290°C and the Ni-based alloys at process temperatures above about 290°C.

The substantial process parameters, such as ratio of diaryl carbonate to dihydroxyaryl
compound at the beginning of the process, pressure, temperature and residence time should
be chosen in the total plant before the final or finish reactor so that a molecular weight
sufficient for the intended use of the product to be prepared and certain terminal OH group
contents are reached before entry of the reaction melt into the final or finish reactor. The
final molecular weight is dependent substantially on the chosen exit temperature of the
reactor, the pressure and the terminal OH group concentration. These conditions should
therefore be chosen in the penultimate reactor in order to be able to prepare the desired end
product. The content of terminal OH groups in the polycarbonates is preferably above

150 ppm, particularly preferably above 250 ppm, very particularly preferably above

350 ppm. A terminal OH group content between 150 and 750 ppm is particularly preferred,
preferably between 250 and 650 ppm, particularly preferably between 350 and 600 ppm.

In order to obtain a low content of residual monomers, the melt should be thoroughly
mixed with at least one of the abovementioned suitable inhibitors before the finish reactor,
preferably between penultimate and final reactor or before a devolatilization apparatus, in

order to stop the reaction. The monomers can then be evaporated in the finish reactor (or
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devolatilization apparatus).

The polycarbonate prepared by the process according to the invention is suitable in
particular for optionally rewritable optical data media having good coatability and
wettability and little tendency to soiling. In addition, a low level of deposits on moulds or
on the corresponding shaped articles or extrudates occurs during the processing of the

polycarbonate to give shaped articles or extrudates.

The polycarbonate prepared by the process according to the invention is also suitable for
the production of injection moulded articles, which have surprisingly low values for the
electric field strength and high charge homogeneity. For injection moulded articles which
were produced by means of known injection processes without the use of ionizers, for
example, values in an acceptable range from -20 kV/m to +20 kV/m can be achieved for
the average electric field strength and an average variation of the electric field strength of

less than 15 kV/m.

Such polycarbonates prepared by means of melt transesterification methods have not been

available to date and are not described in the literature.

The invention therefore also relates to the polycarbonates prepared from the process

according to the invention.

These polycarbonates preferably have a content of phenolic terminal OH groups of more

than 150 ppm, preferably more than 200 ppm, particularly preferably more than 250 ppm.

The amount of terminal OH groups can be determined by NMR measurement, IR
measurement or on-line IR measurement of the terminal OH groups. Furthermore, the OH
groups can be determined photometrically. The IR method and the photometric method are
described in Horbach, A.; Veiel, U.; Wunderlich, H., Makromolekulare Chemie
[Macromolecular Chemistry] 1965, volume 88, pages 215-231. The values stated in
connection with the invention for the content of phenolic OH groups were determined by

means of IR measurement.

Injection moulded bodies comprising conventional polycarbonate prepared by the melt
transesterification process have the property of building up high and locally
inhomogeneous electric fields at the surface of the injection moulded article. Thus, for

example, discs for optical data media comprising this polycarbonate build up a high
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electric field during their production in the injection moulding process. This high field
strength on the substrate leads, for example, to the attraction of dust from the environment
or to sticking of the injection moulded articles, for example discs, to one another, during
the production of the optical data stores, which reduces the quality of the finished injection

moulded articles and also makes the injection moulding process more complicated.

Furthermore, the buildup of electrostatic charge, in particular on discs (for optical data
media) leads to poor wettability especially with nonpolar media, such as, for example, a
nonpolar dye or a dye coat comprising solvents, such as, for example, dibutyl ether,
ethylcyclohexane, tetrafluoropropanol, cyclohexane, methylcyclohexane or
octafluoropropanol. Thus, a high buildup of electric charge on the surface of the substrate
causes, for example, irregular and incomplete coating with dye during the dye application

in the case of writable data stores and thus leads to defects in the information layer.

It has been found that the polycarbonates according to the invention are particularly
suitable for giving injection-moulded articles which, after a certain production period, do
not exceed a certain electric field strength, measured at a defined distance from the
substrate surface and at a defined temperature and atmospheric humidity. In order to
achieve acceptable coating behaviour, it is desirable that an electric field strength of

+20 kV/m is not exceeded after 2 hours of a continuous injection moulding process and the
electrostatic field on the disc surface is very homogeneous, i.e. has little field strength
variation. The values achieved for the polycarbonates according to the invention for the
average electric field strength are preferably from -20 to +20 kV/m and have a small field
strength variation of less than 15 kV/m after 2 hours of a continuous injection moulding
process. The values for the electric field strength are established in general within an hour
and change only slightly or not at all thereafter per unit time. The abovementioned values
of the electric field strength for the substrate materials according to the invention can also
be achieved without the use of ionizers, so that the use of ionizers can be substantially

reduced in the further processing of the polycarbonates.

An injection moulded body comprising polycarbonate, such as, for example, an optical
disc, having the abovementioned properties with regard to the electric field strength is
distinguished by good coatability with dyes. This is important for ensuring defect-free
application of the writable layer and hence a trouble-free production process. This leads to

a substantially reduced spoilage rate compared with conventional substrate materials.
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Owing to surface charges on the corresponding substrate, the electric field strength is
dependent on the geometry and the dimensions of the injection moulded body and the type
of injection moulding process. The measurement of the electric field strength should
therefore be carried out on a finished injection moulded body, such as, for example, a disc

for an optical data medium.

The low values for the electric field strength are particularly surprising in view of the
relatively high content of phenolic OH groups in the polycarbonates according to the

invention.

The weight average molecular weight of the polycarbonate is in general M,, = 10 000 to
40 000 g/mol, preferably 15 000 to 36 000 and particularly preferably 18 000 to

35 000 g/mol. The weight average molecular weight is determined via the intrinsic
viscosity according to the Mark-Houwink correlation (G.V. Schulz, H. Horbach,
Makromol. Chem. 1959, 29, 93). The intrinsic viscosity is obtained if the viscosity of a
polycarbonate solution in methylene chloride at 25°C is determined by means of an
Ubbelohde capillary viscometer according to DIN EN ISO 1628. The weight-average
molecular weight for polycarbonate is obtained via the Mark-Houwink relationship

according to [1] = K x M," ([]: intrinsic viscosity; K: 11.1 x 107 ml/g; a: 0.82).

The polycarbonates also preferably have an extremely low content of salt-like impurities.
The amount of alkali metal or alkaline earth metal ions resulting from salt-like impurities,
determined by atomic absorption spectroscopy should be less than 60 ppb, preferably less
than 40 ppb and particularly preferably less than 20 ppb. The salt-like impurities may
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 or Al ions and their
homologues, may be present in the raw materials or may originate through removal or
corrosion from the materials of the plant used. The content of these ions is in total less than

2 ppm, preferably less than 1 ppm, and particularly preferably less than 0.5 ppm.

Anions present are those of inorganic acids and of organic acids in equivalent amounts

(e.g. chloride, sulphate, carbonate, phosphate, phosphite, oxalate, etc.).

Very small amounts of such cations and anions are strived for and it is for this reason that
the use of raw materials which are as pure as possible is advantageous. Such pure raw

materials can be obtained from the partly contaminated industrial raw materials, for
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example, by additional purification operations before the use thereof, such as, for example,

by recrystallization, distillation, reprecipitation with washing and the like.

Furthermore, the polycarbonate according to the invention can be provided with further,
customary additives (e.g. auxiliaries and reinforcing materials) for changing the properties.
The addition of additives serves for lengthening the duration of use (e.g. hydrolysis
stabilizers or degradation stabilizers), improving the colour stability (e.g. heat stabilizers
and UV stabilizers), simplifying the process (e.g. demoulding agents, flow improvers),
improving the performance characteristics, improving the flameproofing, influencing the
optical impression (e.g. organic colorants, pigments) or adapting the polymer properties to
certain loads (impact modifiers, finely divided minerals, fibrous materials, quartz powder
and glass and carbon fibres). Such additives are described, for example, in "Plastics

Additives", R. Gichter and H. Miiller, Hanser Publishers 1983.

The amounts of flameproofing agents, demoulding agents, UV stabilizers and heat
stabilizers are chosen in the manner known to the person skilled in the art for aromatic
polycarbonates. However, for the reasons described at the outset, the amount of additives
used should be kept as small as possible. Examples of such additives are demoulding
agents based on stearic acid and/or stearyl alcohol, particularly preferably pentaerythrityl
stearate, trimethylolpropane tristearate, pentaerythrityl distearate, stearyl stearate and

glyceryl monostearate, and customary heat stabilizers.

In order to achieve the desired properties, the different additives can be combined with one
another. These additives can be added individually or in any desired mixtures or a plurality
of different mixtures to the polymer melt, in particular directly during the isolation of the

polymer or after melting of granules in a so-called compounding step.

The additives or mixtures thereof can be added as solid, i.e. as powder, or as a melt to the
polymer melt. Another method of metering is the use of masterbatches, i.e. a mixture of the
additive with the polymer, preferably with polycarbonate, which mixture was homogenized

via compounding, or mixtures of masterbatches of the additives or additive mixtures.
These substances are preferably added to the finished polycarbonate on conventional units.

Suitable additives are described, for example, in Additives for Plastics Handbook, John

Murphy, Elsevier, Oxford 1999 or Plastics Additives Handbook Hans Zweifel, Hanser,
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The polycarbonates according to the invention are outstandingly suitable as substrate
materials for transparent injection moulded parts, in particular for injection moulded parts
to be coated, such as, for example, transparent plates, lenses, optical storage media or
substrates for optical storage media or articles from the area of automotive glazings, such
as, for example, diffuser discs. Thus, in particular optical storage media or substrates for
optical storage media, such as, for example, writable optical data stores which have good
coatability and wettability and, for example, are suitable for the application of dyes from
solution, in particular from nonpolar media, can be produced from the polycarbonate
according to the invention. In addition, the optical injection moulded parts which were

produced from these polycarbonates have less tendency towards soiling.

The invention therefore also relates to the shaped articles or extrudates produced from the
polycarbonates according to the invention, such as, for example, discs for writable optical
data stores or materials from the area of automotive glazings, such as, for example, diffuser

discs.

The invention also relates to optical discs which serve for the production of optical data
stores. Optical discs in the context of this invention are the injection moulded articles
which are produced by the injection moulding process with the aid of an injection
moulding unit or an injection mould. The optical discs are produced from the substrate
material and are neither coated nor aftertreated. A non-limiting production process for the
optical discs is cited in the examples. Accordingly, the optical disc is the precursor of the

optical data medium prior to coating and aftertreatment.

The following examples serve for the exemplary explanation of the invention but are in no

way to be considered as limiting.
EXAMPLES

Intrinsic viscosity/molecular weight:

The weight-average molecular weight is determined via the intrinsic viscosity according to
the Mark-Houwink correlation (G.V. Schulz, H. Horbach, Makromol. Chem. 1959, 29, 93).
The intrinsic viscosity is obtained if the viscosity of a polycarbonate solution in methylene

chloride at 25°C is determined by means of an Ubbelohde capillary viscometer according
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Content of phenolic terminal QH groups:

5 The content of phenolic terminal OH groups was determined by photometric determination
of the TiCls complex according to Horbach et. al. (Die Makromolekulare Chemie 88
(1965) 215-231).

Measurement of the electric field strength:

The measurements of the electric field strength were carried out on finished injection
10 moulded parts, in the present case on discs. The following injection moulding parameters

and conditions were set for the production of these optical discs:

Machine: Netstal Discjet
Cavity: Audio stamper
Cycle time: 4.4 5
15 Melt temperature: 310 — 330°C
Substrate dimensions: Audio CD

Mould temperature on cavity side: 60°C

Before the beginning of the injection moulding process, a new audio stamper was inserted
into the machine. Before insertion of the new stamper, the total injection moulding
20 unit was cleaned to remove the preceding material so that the measured values were
not falsified. Furthermore, discs were injection-moulded initially for two hours with
a cycle time of 4.4 seconds; this ensures that a stable and representative state of the
unit or of the discs with regard to the buildup of electrostatic charge was achieved.
After a preliminary run time of 2 hours, the next 100 discs were all measured as

25 follows:

Each of these discs was removed from the injection mould immediately after the end of the
injection moulding process by means of a robot arm and placed on a turntable, The
disc was held on this turntable only by means of four points in the outer region so
that the load present on the disc (electrostatic field) was practically not adversely

30 affected. After the turntable had brought the disc to a position where the measuring
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probe for measurement of the electric field strength (probe 3455E from TREK Inc.,
1160 Maple Ridge Road, Medina, N.Y. 14103) was present, the disc was gripped in
this position in the inner hole region with the aid of a lifter and raised about 2 cm.
The disc was therefore present at a distance of 5 mm from the measuring probe,
which was incidentally mounted so that its measuring range aimed at the radius of
35 mm of the disc. Thereafter, the disc was moved under the probe for one
revolution with the aid of this lifter which was rotatable by means of a motor. The
electrostatic field was recorded practically continuously (200 measuring points per
revolution). For this purpose, the signals delivered by the probe were first
transferred as an analogue signal to the measuring device (Model 341B from TREK
Inc., 11601 Maple Ridge Rd., Medina, N.Y. 14103), converted there by means of
an analogue-digital converter into digital measured values, which were acquired by
means of suitable software. For each disc, 200 measured values were thus recorded
and evaluated per revolution. The mean electric field strength (Fpeqn) of the

200 values was calculated by determining the mean value, and the maximum and
the minimum electric field strength (F, and Fra,) in each case were determined.
The values for Frean, Fmin and Frax present for each of the 100 discs were now
averaged again in total. The mean electric field strength and the mean maximum
and mean minimum electric field strength were thus obtained for the set of

100 discs. The difference between the mean maximum and mean minimum electric
field strength was likewise determined by subtraction and designated below as field

strength variation.

Example 1 (comparative example)

7500 kg/h of melt mixture comprising 3741 kg/h of diphenyl carbonate (17.45 kmol/h) and

3759 kg/h of bisphenol A (16.47 kmol/h) were pumped from a receiver, with
addition of 4.19 kg/h of a catalyst mixture, through a heat exchanger, heated to
190°C and fed through a dwell column at 12 bar and 190°C. The average residence
time was 50 minutes. The catalyst mixture consisted of 0.52 kg of the phenol
adduct of tetraphenylphosphonium phenolate (containing 65.5% by weight of
tetraphenylphosphonium phenolate 0.786 mol) dissolved in 4.5 kg of phenol.

The melt was then passed via an expansion valve into a separator under a pressure of

200 mbar. The melt flowing away was heated again to 200°C in a falling-film
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evaporator likewise under 200 mbar and was collected in a receiver. After a
residence time of 20 minutes, the melt was pumped into the next three, similarly
designed stages. The conditions of pressure, temperature and residence time in the
2nd/3rd/4th stage were 90/70/40 mbar; 223/252/279°C and 20/10/10 minutes. All
vapours were fed with pressure regulations into a column under a vacuum and

removed as condensates.

Thereafter, the oligomer was subjected to condensation in a subsequent basket reactor at

280°C and 4.7 mbar during a residence time of 45 minutes to give a higher
molecular weight product, the relative viscosity of which was 1.195. The vapours

were condensed.

A part-stream of 150 kg/h of melt was branched off by means of a gear pump from the

melt stream which was passed into a further basket reactor, 2.0 g/h of 1,2,3-
propanetriol tris(4-benzenesulphonate) were added, the mixture was fed via a static
mixer having a length-to-diameter ratio of 20 and was recycled to the main melt
stream. Directly after combination, the 1,2,3-propanetriol tris(4-benzenesulphonate)
was homogeneously distributed in the total melt stream by means of a further static
mixer. The melt thus treated was further subjected to the process conditions in a
further basket reactor at 294°C and 0.7 mbar and during an average residence time

of 130 minutes, discharged and granulated.

The production of the optical shaped articles (discs) and the measurement of the electric

field strength were effected as described below. For this purpose, the granules
obtained were dried for 6 hours and then processed by means of a Netstal Discjet
injection moulding machine (see above) during a cycle time of 4.4 seconds under
the abovementioned parameters to give discs. The cavity used was an audio
stamper. For stabilizing the process, discs were initially produced for two hours and
then the mean electric field strength and the field strength variation were

determined in each case for the following 100 discs.

The value of the mean electric field strength and the field strength variation of these

100 discs are shown in Tab. 1.

Content of phenolic OH groups: 470 ppm
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The intrinsic viscosity of the polymer is 36.5. This corresponds to a molecular weight of

about M, = 19 450 g/mol.
Examples 2-18 (comparative examples)

The procedure was as in Example 1, except that, after the last basket reactor, i.e. the last
process step, various aromatic and aliphatic carboxylic acids were added to the

material. Spinning and granulation were then effected.

The production of the discs and the measurement of the electric field strength were

effected as described above.

The aromatic and aliphatic carboxylic acids added in each case, amounts added and the
results of the electric field strength measurement and of the phenolic OH content as

well as the intrinsic viscosity are shown in Tab. 1.
Example 19 (comparative example)

Commercially available polycarbonate prepared by the melt transesterification method
from General Electric (Lexan® 0Q1025) was used. The production of the discs and
the measurement of the electric field strength were effected as described above. The

results are shown in Tab. 1.
Examples 20-25 {(according to the invention)

The procedure was as in Example 1, except that, after the last basket reactor, i.e. the last
process step, various aliphatic hydroxydicarboxylic acids or hydroxypolycarboxylic

acids were added to the material. Spinning and granulation were then effected.

The production of the discs and the measurement of the electric field strength were

effected as described above.

The aliphatic hydroxydicarboxylic acids or hydroxypolycarboxylic acids added in each
case, amounts added, the results of the field strength measurement and those of the
phenolic OH contents of the polycarbonates obtained are shown in Tab. 2. The intrinsic
viscosities for all examples and comparative examples are in the range from 35.0 to 40.0.
This corresponds to molecular weights M, from 18 500 to 21 750 g/mol. The preceding

examples according to the invention surprisingly show substantially smaller buildup of
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electrostatic charge and smaller field strength variation compared with the comparative

examples.



Tab. 1 (Comparative examples)

Ex. Type of addition Amount added after last Electric fi]e]d Yha:zltég?ﬂzf Phenolic OH
No. after last basket basket reactor [ppm] strengt field strength content
reactor [kV/m] [cV/m] [ppm]
1 - - -13 22 470
2 =ligi—cll-lyclroxystearic 50 41 36 550
3 | [2Hydroxystearic 200 29 25 550
4 |Mandelic acid 50 -34 32 530
5 |Mandelic acid 200 -51 39 530
6 |Adipic acid 50 -43 18
7 | Adipic acid 200 -18 20 470
8 |Lactic acid 200 -38 18 460
9 |Salicylic acid 50 +1 18 470
10 |Salicylic acid 100 +12 23 510
11 |Salicylic acid 200 +29 28 510
12 |Stearic acid 30 -40 23 510
13 |Stearic acid 200 -30 23 510
14 |Oxalic acid 200 -30 15 450
15 |Terephthalic acid 50 -54 37 470
16 |Terephthalic acid 200 -47 57 450
17 |Isophthalic acid 50 -49 39 520
18 |Isophthalic acid 200 -23 19 560
19 | Lexan®0Q 1025 - -36 69 230
Tab. 2 (Examples according to the invention)
. - Variation of .
Ex. Type of addition | Amount added after |Electric field the electric Phenolic OH
No. after last basket last basket reactor strength field strength content
reactor [ppm] [kV/m] (kV/m] [ppm]
20 |Tartaric acid 30 +5 9 440
21 |Tartaric acid 50 0 8 440
22 |Tartaric acid 100 9 8 450
23 |Malic acid 50 -18 12 550
24 |Malic acid 100 -6 12 570
25 |Malic acid 200 +20 10 570




.7

2.7 27 1.2 -4.84.077 -1.1-7.42.0280.1-5.04.878 -0.3-6.02
131

29 -0.7 -4.8 1.7 79 -0.5 47283002 35238015 -3.8 4.
1.3 -4.24.0811.1-3.2

In Tab. 3 and 4, the individual electrostatic field measurements for Example 2 and

Example 21 are shown in detail by way of example:

For each disc, a mean electric field strength (Fyean) was determined from the 200
individual values acquired per revolution. Furthermore, the respective minimum field

5 strength value (Fri,) determined per disc and the respective maximum field strength value
(Fmax) were determined. The mean values for all 100 discs were then calculated from Frean,

Fiin and Fpay.

Tab. 3 (Individual results for electrostatic field measurements for Example 2)

Individual disc | Freun Frin Froax Individual disc Fiean | Froax
number (kV/m) | (kV/m) | (kV/m) number (kVim) | (KV/m) (kV/m)
1 -43.7 -59.5 212 51 46.8 -63.1 274
2 -43.7 -60.4 -24.5 52 -24.0 -31.1 -17.2
3 -384 | -59.7 -20.7 53 -35.5 -56.3 -18.2
4 -39.0 -55.1 -18.5 54 -40.8 -57.5 -24.8
5 -45.0 -61.2 227 55 -42 .4 -61.8 -19.3
6 -40.5 -57.0 -23.6 56 -38.8 -61.7 -25.6
7 41.1 -58.5 24.4 57 -40.5 -58.7 -22.0
8 41.0 -57.9 -25.2 58 42.1 -62.7 274
9 -41.0 -63.5 -28.3 59 -39.8 -57.7 -24.3
10 -40.9 -62.9 21.0 60 45.3 -60.7 -27.9
11 -39.6 -57.0 -23.1 6l -42.2 -56.0 21.7
12 -42.6 -60.9 214 62 -37.6 -57.8 -19.2
13 -379 -60.7 -18.9 03 41.2 -61.6 -20.9
14 -43.0 -57.5 247 64 -34.8 -55.1 -18.7
15 -41.0 -64.4 -27.1 65 -39.6 -58.9 -184
16 -42.4 -58.7 26.1 66 41.5 -60.4 -204
17 -42.0 -56.5 -23.8 67 41.5 -60.2 -18.7
18 41.4 -60.9 -230 68 43.2 -61.6 -25.8
19 -42.6 -03.4 -20.3 69 41.1 -58.1 -28.7
20 412 -60.5 -23.4 70 -43.6 -61.0 -20.8
21 -47.2 -63.0 -23.2 71 -40.2 -61.9 -23.2
22 -48.2 -62.4 27.2 72 -40.7 -58.4 -22.6
23 -41.3 -56.8 234 73 -47.1 -61.8 -30.1
24 422 -63.3 -25.7 74 -42.4 -55.7 -23.0
25 -41.3 614 -15.7 75 43.4 -58.7 -28.5
26 -40.0 -58.2 21.1 76 -39.0 -54.0 -18.3
27 -40.4 -58.3 -20.7 77 -39.7 -53.8 -20.2




4.0 32
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28 -40.7 -63.5 -21.5 78 234 -38.9 -14.5
29 -42.5 -57.5 =237 79 -42.1 -60.7 -19.0
30 -37.6 -59.9 -18.8 80 -43.3 -59.5 -27.8
31 -40.7 -559 -22.9 81 -44.8 -61.8 -23.0
32 -40.0 -60.8 214 82 42.1 -58.9 -21.7
33 -359 -56.6 -21.0 83 -42.3 -58.0 -19.7
34 -44.8 -54.8 <219 84 -40.0 -60.0 -17.4
35 -41.2 -57.2 247 85 -44.9 -57.0 -26.2
36 -41.9 -61.7 -22.3 86 -44.5 -56.3 -24.7
37 -40.4 -61.9 -20.4 87 -42.3 -58.7 -25.7
38 -48.1 -60.3 -29.0 88 -33.3 -52.3 -17.8
39 -38.3 -59.4 -16.6 89 -43.9 -59.8 -27.6
40 -25.2 -38.1 -15.5 90 -39.6 -55.8 -23.9
41 -39.8 -58.0 -21.1 91 -43.4 -63.0 -23.3
42 -39.2 -60.4 -20.0 92 -40.6 -57.2 -19.6
43 -40.0 -59.0 -21.0 93 -41.9 -61.8 -22.8
44 -41.4 -61.0 -19.6 94 -42.8 -58.8 -25.4
45 -38.9 -60.0 -20.2 95 -46.1 -63.5 -27.2
46 -20.8 -27.2 -13.8 26 -43.9 -61.4 -22.4
47 -39.4 -58.3 -18.5 97 -48.8 -61.6 -32.4
48 -39.7 -60.0 -22.3 98 -42.8 -61.3 -22.6
49 -41.8 -60.5 237 99 -27.1 -36.7 -19.0
50 -41.3 -61.4 -29.3 100 -45.4 -65.8 -20.6

Mean value
for all 100 -40.7 -58.3 -22.6

discs

The mean values found were -40.7 kV/m (rounded up to -41 kV/m) for Fyeu, -58.3 kV/m
for Fuin and -22.6 kV/m for F...x. The difference between the mean maximum and mean

minimum electric field strength Fn.x and F;, which is referred to as field strength

5 variation in the context of the invention, is thus -22.6 - (-58.3) = 35.7 kV/m (rounded up to

36 kV/m).

Tab. 4 (Individual results for electrostatic field measurement for Example 21)

Individual disc | Fuean Fuin Frax Individual disc Froean Frin Finax
number (kV/m) | (kV/m) | (kV/m) number (kV/im) | (kV/m) (kV/m)

1 -0.3 5.1 29 51 -1.2 4.7 2.5

2 0.1 3.2 29 52 -0.2 -7.0 35

3 0.3 -4.0 3.7 53 0.4 -2.5 2.8




2.4 37 0.2 -3.62.787 1.3-3.44.138-2.0-6.42.4881.2-3.94.4
39 0.0 -4.8 3.489 1.2 -7.5 4.5 40 0.9 -3,0 3.1 90 0.8 -3.9 3.3 41
0.9 -3.6 3.591 1.7 -3.6 -45 -
4 1.5 -3.5 4.6 54 0.5 32 3.2
5 2.0 -5.1 0.7 55 1.1 2.7 3.7
6 0.3 3.8 4.8 56 -1.6 -10.0 2.2
7 0.5 4.0 5.2 57 1.1 2.7 34
3 0.4 -2.9 4.2 58 1.7 -34 4.4
9 0.6 -5.3 3.6 59 1.6 -4.3 4.4
10 1.0 -4.3 3.7 60 1.2 -3.7 4.5
11 -1.2 -5.6 2.2 61 1.1 4.5 4.1
12 0.0 4.6 2.5 62 1.2 -10.7 5.1
13 0.9 4.1 3.8 63 0.7 -6.0 2.2
14 0.6 -5.3 3.2 64 1.1 -3.1 3.3
15 0.2 -4.9 2.9 65 1.7 0.3 34
16 0.7 -4.2 22 66 0.7 -8.3 4.3
17 0.6 -3.9 39 67 14 -3.6 4.1
18 0.1 -3.7 2.3 68 -1.1 -10.0 2.6
19 2.5 -8.3 2.0 69 0.6 4.0 3.1
20 04 -5.1 4.4 70 0.5 3.5 3.6
21 -0.1 -4.9 3.8 71 0.5 4.5 3.8
22 0.8 -3.8 34 72 -1.0 -4.8 2.6
23 0.9 34 3.1 73 -1.0 -4.4 1.6
24 0.8 43 34 74 04 -4.0 54
25 0.7 -6.4 49 75 0.9 3.6 4.3
26 -0.9 4.9 2.3 76 0.8 -5.2 2.7
27 1.2 4.8 4.0 77 -1.1 7.4 2.0
28 0.1 -5.0 4.8 78 0.3 -6.0 2.7
29 07 | 43 7 79 05 47 2.8
30 0.2 -3.5 2.3 80 1.5 -3.8 4.1
31 1.3 4.2 4.0 81 1.1 -3.2 4.0
32 0.3 -10.0 5.9 82 0.6 4.0 2.8
33 05 | 38 | 30 83 02 66 1
34 0.4 4.4 3.0 34 1.3 -3.1 3.5
35 -0.9 7.2 2.4 85 1.2 3.4 3.5
36 0.3 5.3 3.2 86 0.7 9.1 24
37 02 | 36 | 27 87 13 34 1
38 2.0 -6.4 2.4 88 1.2 -3.9 4.4
39 0.0 -4.8 34 89 1.2 -1.5 4.5
40 0.9 -3.0 3.1 90 0.8 -3.9 33
41 0.9 -3.6 3.5 91 1.7 -3.6 4.4
42 0.5 4.1 4.4 92 0.0 4.2 3.7
43 0.6 -4.6 3.6 93 0.8 4.2 4.1




4.4 42 0.5 -4.1 4.4 92 0.
- 44 - 44 -1.6 -8.1 2
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0-4.23.743 0.6 -4.6 3.6 93 0.8 -4.2 4.1
- .894 0.7 -3.8 3.945 -0.2 -4.34.7951.1-3.9
-5.6 2.4 96 ~44 -
44 -1.6 -8.1 2.8 04 0.7 3.8 39
45 0.2 -4.3 4.7 95 1.1 -3.9 39
46 -0.8 -5.6 2.4 96 0.0 2.4 2.6
47 0.7 -4.8 3.3 97 -1.5 -6.2 2.0
48 0.7 -3.7 33 98 0.7 4.1 4.4
49 -0.8 -4.6 2.0 99 1.0 3.8 43
50 0.1 -4.3 2.7 100 1.2 4.1 4.4
Mean value
for all 100 03 4.7 34
discs

The mean values found were 0.3 kV/m (rounded down to 0 kV/m) for Fpean, -4.7 kV/m for
Frin and 3.4 kV/m for Fua... The difference between the mean maximum and mean
minimum electric field strength Fyqx and Frse, which is referred to as field strength
variation in the context of the invention, is thus 3.4 - (-4.7) = 8.1 kV/m (rounded down to

8 kV/m).

All the references described above are incorporated by reference in its entirety for all

useful purposes.

While there is shown and described certain specific structures embodying the invention, it
will be manifest to those skilled in the art that various modifications and rearrangements of
the parts may be made without departing from the spirit and scope of the underlying
inventive concept and that the same is not limited to the particular forms herein shown and

described.
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CLAIMS

A process for preparing polycarbonate by the melt transesterification method
comprising reacting at least one dihydroxyaryl compound with at least one
diarylcarbonate in the presence of at least one catalyst in a multistage process,
wherein at least one inhibitor is added to the melt before the last reaction stage and
one or more aliphatic hydroxydicarboxylic acid(s) and/or hydroxypolycarboxylic

acid(s) or derivative(s) thereof are added in or after the last reaction stage.

The process of claim 1, wherein said one or more aliphatic hydroxydicarboxylic
acid(s) and/or hydroxypolycarboxylic acid(s) or derivative(s) thereof are one or

more compound(s) of general formulae (VI) or (VII)

1 2 3

X X
HOOC ’_ FU ( 1}%2

L

W

(VD
X x X
R'00C { F‘{‘}i er F{Sl COOR®

W
(VID

wherein

R',R? and R®

are, independently of one another, a linear or branchedC,.Cj¢-alkylene

radical;

X! X% and X°

are, independently of one another, H or OH, wherein at least one of X',

Xz,or x? represent OH;



3.4 The nean val ues found were 0.3 kV/ m (rounded down to 0 kV/ m
for Fmream 4.7 kVImfor Fnk, and 3.4 kV/imfor Fmax. The difference
bet ween the nean nHX|nun1and mean ntnlnun¢%1ectr|c field strength F.
and F.., which is referred to as field strength Svariation in the
context of the invention is thus 3.4 - (-4.7) 8 1 kV/I m (rounded
down to 8 kV/Im. qf(% é rences escrlke e are incorporated
by reference in i'ts eﬁt T £ rarfylatis f ¢f yﬁﬂ‘?ﬁy Wiile there is
shown and described certain specific structures enbodying t he
invention, it 10w || Benimssd&em t @ I;hose skilled in the art that
various nodifications and rearrangenents of the parts nmay be nade

W t hout departing fromthe spiri and cope of the underlying

i nventive concep andmﬁﬁﬁﬁnﬁﬁgﬁg pEr f o limited to the particular
forms herein shown and described. - 45 - CLAINB 1. A process for
preparing pol ycabbonais® dryntimegertbin I fodadst eri fi cati on net hod
conprising reacting at |east one di hydroxyaryl conpound with at | east
one 5d|arylcarbo§§tehhn the presence of at |east one catalyst in a
mul ti st age proce erein at least one inhibitor is added to the
melt before the |last reaction stage and one or nore aliphatic

hydr oxydi car boxyl i ¢ agtddepemirdlipof dnediomypaliyeriobbrytied R fakkylricalor
derivative(s) thereof are added i n or after the |ast reaction stage.

2. The process of claffhd! all pfalcation, Brefegalin bi'oNaheyrls al i phatic

hydr oxydi car boxyl i ¢ 10aci d(s) and/or hydroxypol ycarboxylic acid(s) or
derivative(s) theneplocékef &aen Dfwhedsig conpound(s) of general fornmulae
(VI) or (VII) X1X2X3 11(1111121 [11131 COOH n_npo HOOC

R',R? and R’
10 are, independently of one another, a linear, C,-Cg¢-alkylene radical;
W is COOH;
n is 1;
m isQor I;
0 is 0or 1;and
15 R* and R®

are, independently of one another, a linear or branhed C,-Cg-alkyl radical.

4. The process of claim 1, wherein said one or morealiphatic hydroxydicarboxylic
acid(s) and/or hydroxypolycarboxylic (s) or derivative(s) thereof are one or more
compound(s) selected from the group consisting of malic acid, malic acid esters,

20 malic acid monoesters, tartaric acid, tartaric acid esters, tartaric acid monoesters,

hydroxymalonic acid,hydroxymalonic acid esters, citric acid, and citric acid esters.

5. The process of claim 1, wherein said at least one inhibitor is a sulphur-containing

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

6. The process of claim 1, wherein said at least one dihydroxyaryl compound is



15(VI1) wherein R, R2, and R3 are, independently of one another, a
| i near or branchedChGCi o-al kyl ene radical; 20X1, X2, and X3 are,

i ndependently of one another, H or OH, whefein at |east one of X,
X2,0r X3 represent OH, - 46 - Ws H, COOH, a carboxylate, or

al kyl carboxyl; is an integer from1l to 3; ms O or an integer from1l

to 3; is 0 or an int er from1l to 3 d.5 apnd R5 a

i ndependent |y of S?}ﬁ%ecgﬂ?)‘f'ﬁl&glo'ép ‘fq“ﬁ‘été‘?g ?r}l‘d‘ 5&% genes. difiydroxybiphenyls,
Cl - Car al kyl r adi catspiydedx @Mﬁ?l%hlkﬁﬂ& adlgﬁstdr&@phafygtwl@mayley +, Na+ or
1C+. 3. The process of c a|n1 R2, and 10are

i ndependent |y of bisheydearypheayDargls) blﬁ@aqiroxmhmél %thwlbé%bydr%@bwyl) Ketpnes,

COOH, is 1; is

of one anot her, %mﬁ rcliéogry P %e?lyﬁr ahnlgdg’i gﬁg%ggéy%kﬁﬂ%(}?ﬁ&ﬁes b%qﬁ)%ﬁmwédm
process of cl ai msdlphashdasel,b-lgs(hgdroxghenyl libs@adpypieardnes, and derivatives thereof
hydr oxydi car boxyl i and/.or dr oxypol ycar boxylic (s) or
dgrivative(s) thgb¥@$% gﬁéﬁsa%F(WS&%“§% jound(s) selected fromthe
group consisting of malic acid, nmalic acid esters, 20malic acid
nonoest ers, 7 art dhe proaeisaf clham 1 awheceiacaid aelsisevse dih@idaeonate ey dgeneral
nonoest er s, hydr?Xﬁfgiégic aci d, hydroxymal onic acid esters, citric
acid, and citric dtM ters. 5. The process of claim1, wherein said
at | east one inhibitor is a sul phur-containing acid, an ester of an
organi ¢ sul phur-containing aci & or mxtures thegeof. 6. The process
of claim1, wherein said at I:s-t one dDhydr oxys conmpound is - 47
- selected fromthe group co f ||di y oxybenzenes,

di hydr oxybi phenyl s, bi s(hydragypilenyl”) al kane
bi s( hydr oxyphenyl ) cycl oal kBheS,—b hydroxmphe'v Ryl s,

bi s( hydr oxyphenyl ) ethers, bis(hyd xyphenyl) ket ones, (n

bi s(hydr oxyphenyl ) sul phi des, bi s(hydroxyphenyl) sul phones,
bis(hyQ{oxyphenyI 5sul phoxi des,

1, 1' - bi%(hydr oxy SHESN ) di i sopr opyl benzenes, and derivatives t her eof
al kyl ated or hal ogenated on the nucleus. 7.The process of claiml1,
wherein said at ReBStndR& di aryl carbonate has a general fornula (11)
10wherein R, and R',

are, independently of one another, hydrogen, linear, or branched C;-Cs4-

alkyl, C;-Css-alkylaryl, or C4-Css-aryl, wherein R —is optionally COO-R™,
wherein R™ is hydrogen, linear or branched C,.Cy4-alkyl, C7-Cs4-alkylaryl,
15 or Cg-Chs-aryl.

8. The process of claim 1, wherein said at least one catalyst is a compound selected
from the group consisting of alkali metal salts, alkaline earth metal salts, and onium

salts.

0. A polycarbonate prepared by the process of claim 1, wherein said polycarbonate
20 comprisesone or more aliphatic hydroxydicarboxylic acid(s) and/or
hydroxypolycarboxylic acid(s) or derivative(s) thereof in an amount of from 5 to

500 ppm and has a content of phenolic terminal OH groups of more than 150 ppm.
10. A shaped article or extrudate comprising the polycarbonate of claim 9.
11.  An optical data store or diffuser disc comprising the polycarbonate of claim 9.

25



are, independently of one another, hydrogen, linear, or branched

Cl - Cral kyl, C7-C34-al kylaryl, or C6-C34-aryl, wherein R -is
optionally COOR'"', wherein R' is hydrogem;-|inear or branched
Cl.C34-al kyl, C7-C34-al kylaryl, 15or C6-C34-aryl. 8. The process of
claim1l1, wherein said at | east one catalyst is a conmpound sel ected

fromthe gr consi st f al kal i tal lts i ne h nmet al
ol 15, and o SRS G PaviBef fes BBriae G- uphBar oY ' ned py bt e bR
claim 1, whereinsgaigth pRlasRsERaLM %Qma%f RaARIEy Q:fncBIQTa@a Mrbphati c
hydr oxydi car boxyl i ¢ aC|d(s and/ or hydroxypo car boxylic aC|dés) or
derivative(s) thEPEPASINER R Ca?'PBUFﬁ? CHAPHSIHATS Of Gloml%mﬁ deoxydigagoxylic
content of pheno QURS

shaped article or%&lgg(s %&5& %&?m ngyl'? agg{g)eo;tgg élrjgg@)eﬁg%bf iI:J1c2m aé@um
11. Ansoptical daf&owstidreld ppmilaﬁﬂ wheh hds 8 cortanpf pisnnlc teheinal OH groups of
pol ycar bonat e of cIa ? - 12. An optical disc having a nean
electric field SP}é%é?ﬁ %RPWEO to +20 kVVmand a field strength
variation of less than 15 kV/ mfor producing optical data stores
conpri si nga pol ycarbonate conprising one or nore aliphatic

hydr oxydi car boxyl i ¢ aci d(s) and/or hydroxypol ycarboxylic acid(s) or
derivative(s) thereof in an anpbunt 5of from5 to 500 ppm and which
has a content of phenolic term nal OH groups of nore than 150 ppm 10
15 20
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