BMS 04 1 124 - Foreign Countries KMwa/ XP -1 Polycarbonates with Good
Wettability The present invention provides polycarbonates as a substrate
mat eri al for BMB 04dr BducForeipndfountrégssKM/@atX® nj ecti on- noul ded parts, in
particular for the production of 5 injection-noulded parts to be coated, as
wel | as noul ded parts obtainable fromthe pol ycarbonates according to the
i nvention. Mulded parts may for exanpl eqjinclude transparent sheets,

| enses, optical storage nedia and carri ers for optical storage nedia, or
al so artlcl es fromthe autonotive gl azings sector, such as for exanple
headl i ght di fHolxearbonateswith\(eoud Wettability des i n particul ar optical storage
nmedia and 10 carriers for optical storage nedia, such as for exanple
writeable optical data | oggers that exhibit a good coatability and

wettability amd plasdntainCeritiont plivaiek oﬁsoly@ﬁmla@sf@r a §ubStraePhatedhl 96 ee
colourants fromsolution, in Pal’tIC ar fromnon-polar nedia. In addition

the optical iPQdctPBAL FenspaKsat Wisctign-moudderlnaris.1in @apisiias demiba araskictiosefor di ng
to the |5pvent1ﬁ 9&1({6%&1%&!1% se{O Bg?glﬁ&f Ys GRS %Cr%ﬁ?ldcl%r)] B%@ﬁ*{)ﬁ%%ﬁﬁe fl?b?n the

Tr ansparent ettt on-1Tou are” i nporta icu

gl azi ngs and po@bmaﬁemmlﬁgﬁi the Snven¥ibim. CMou&wdq;ahewwfoagxmpleﬁm@hc& are
I ncreasingly used as variable recqording and/or 20 archiving medium for
| ar ge anmount $ra8sPagRiY Sheets.oleppess optical htarags predix apdcarers dor apthabgw&e are

s, Super auon £05.1CPa s B Rl oMy ise BURFSuch BV QWi RVDF Ve

and BDs. Transparent er nopl as exa

pol ycar bonat éeadiighy ﬁifﬁisyﬂs 12}& imeé¢mparprovtes mrpilr@chfm cqmilcalrmdnagd: ereidiacaisl
thereof are typjcally ?d for optical, storage nedia. Pol carbonate as
subst r at® rratCémesﬁ orgpg ﬁ@mgém iy Spieh %foaﬁxaraplemt?@le emfél deta logests- many

optical di sCg,A%xhBila BSod QataMilith SR8ty GRY thlt SFSsui@BR Bt §fample for

the application of colourants from solution, in particular from non-polar media. In

addition the optical injection-moulded parts made from the polycarbonates
according to the invention have a lesser tendency to become contaminated.

15
Transparent injection-moulded parts are important in particular in the glazings and

storage media sectors.

Optical data recording materials are increasingly used as variable recording and/or

20 archiving medium for large amounts of data. Examples of this type of optical data
loggers are CDs, superaudio-CDs, CD-Rs, CD-RWs, DVDs, DVD-Rs, DVD+Rs,
DVD-RWs, DVD+RWs and BDs.

Transparent thermoplastic materials such as for example polycarbonate, polymethyl
25 methacrylate and chemical modifications thereof are typically used for optical
storage media. Polycarbonate as substrate material is suitable in particular for write-
once and read-many optical discs as well as for write-many optical discs, and also
for the production of moulded parts in the automotive glazings sector, such as for
example headlamp diffusers. This thermoplastic material has an excellent
30 mechanical stability, is only slightly susceptible to dimensional changes, and is

characterised by a high transparency and impact resistance.



for the production of noulded parts in the autonotive gl azings sector, such
as for exanple headlanp diffusers. This thernoplastic material has an

excel | ent 30 BMS04ni 12 - Bdréibh IGotries s only slightly susceptible to

di rensi onal changes, and is characterised by a high transparency and i npact
resistance. BM5 04 1 124 - Foreign Countries -2- Pol ycarbonate produced by
the phase interface (interfacial) process may be used for the production of
optical data |oggers of the aforedescribed formats, such as for exanple
conpact discs (CDs) or digital versatile discs (DVDs). These discs often
have the property that they build up a high electrostatic field during their
product i on 5 Pofycarpenatsjpsediiced byl phase mrg@éémterﬁw%) priogess anaycherwsed deri ¢

field streng .rate | dyrin . i f £t he.optical

dat a IoggersR@%Bﬂg%gg%hégBéﬁ%ﬁéﬁmﬁﬁﬁg§gfﬁgﬁeg¥$%§%¥ﬁ$%g%%#%§’gﬂg}8§ﬁﬂfngs or
causes the i rkafplewonipac] diess @) Or isgitad versitile idco gpMMRY., These éixangtten di sks
to stick to one another, which reduces the quality of the finished

i nj ecti on- nolpvethe prepestydbatdhey beidnn & hishelectestati¢ Seld duingdhgiepraguction
process.c It i k1. D t |.gct . [ e form
of el ectsr ost itféérj 11%]?@{0%1‘;%-8?1?&%‘2@%0%%%' atrﬂhgf ﬁgﬁseééscq%%%b& g%‘{i?%grﬁﬁ%}fét% E:Haér riers)
| eads to an isostacuizghds dukiigt thbiprodugtibm of et dptidhladataM dggeRab-fooempIE Hea, such
as for exanple a non-polar 15 colourant or application of a col ourant from
sol vents, su@Hragtion gf dustfmin dhejsuraupdings op epuses theyiniegtiorymoulded articles to
tetrafl uoropr, I f anol .
Thus. & hi oh “Srongr neb o AAREREa B, O eE Rl et the G AP TTS
application dofie dinishkeduinjetionmduhdedc asielesf antl icomplitatedaliea ihjegtiermouldinges f or
exanple an irregular coating with the colourant and thus |eads to defects in
t he 20”1nfoPHﬁ%$bn | ayer. The degree of the electrostatic charging of a
substrate material nmay be quantified for

It is furthermore known that the electrostatic charge (in the form of electrostatic
fields) in particular of discs (for optical data carriers) leads to an inadequate
wettability in particular with non-polar media, such as for example a non-polar
15 colourant or application of a colourant from solvents, such as for example dibutyl
ether, ethylcyclohexane, tetrafluoropropanol, cyclohexane, methylcyclohexane or
octafluoropropanol. Thus, a high electrical field on the surface of the substrate
during the application of a colourant in the case of writeable data loggers causes for
example an irregular coating with the colourant and thus leads to defects in the

20 information layer.

The degree of the electrostatic charging of a substrate material may be quantified for
example by measuring the electric field at a certain distance from the substrate
surface.

25
In the case of an optical data logger in which a writeable substrate is applied to the
surface by a spin-coating process, a low absolute electric field strength is necessary
in order to guarantee the uniform application of the writeable layer and ensure a
problem-free production process.

30



exanpl e by nmeasuring the electric field at a certain distance fromthe
substrate surface. 25 In the case of an optical data logger in which a
writeabl e sulBVISded 12! dppeigadduatriecee surface by a spin-coating process, a
| ow absolute electric field strength is necessary in order to guarantee the
uni form application of the witeable |ayer and ensure a problemfree
production process. 30 BM5 04 1 124 - Fargign Countries -3- In addition a
high electrostatic field causes yield |losses with regard to the substrate
material on account of the aforedescribed factors. This can lead to a

stoppage of the respective production step . and is associated with high
costs. 5 wanQH&BN@a@Hth Rlegeonalisntigld cresge gialdh laspesewith segar] (PethFﬁPEStr[?Feobl em

of a high t
add 1 ves, 1 o THe 4 Shabbapk Oty BIRRE! ALl TR B RR ML EBBREE e 1 ons
are descri bededpoctivexaoghiction 3tepAnd 2s asafciated 8AthA. higheeasts. i nter al i a, phosphoric
acid derivatives are added as antistatics to the polycarbonate. EP 0922
728- A describes various antistatics such as 10 pol yal kyl ene gl ycol
derivatiges, ves,
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is used as C%W@SRBA”HE% %te# Bh&5pﬂo o‘?iéga%ﬁi adhvatil &cse REAGELRSantibfkiss fohai n

termnator leads to a low static ‘ch e correspondi ng substrate
mat eri al conpbe epblyarbmnatent |Er?neﬂ92éh§281-ﬁt edemlmﬂsorvarlow aBPstalCs7 sBEIB- &
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derivatives, phosphine oxides, as well as distearylhydroxyamine, which are used

individually or as mixtures. Japanese application JP 62 207 358 describes esters of
phosphorous acid as additives. Sulfonic acid derivatives are described in US patent
5,668,202 . In WO 00/50 488 3,5-di-tert.-butylphenol is used as chain terminator in
15 the phase interface process. This chain terminator leads to a low static charge of the
corresponding substrate material compared to conventional chain terminators. JP 62
207 358-A describes polyethylene and polypropylene derivatives as additives for

polycarbonate.

20 The aforedescribed additives may however also have a disadvantageous effect on
the properties of the substrate material, since they tend to leach out from the
material. Although this is a desirable effect as regards the antistatic properties, it
may lead to the formation of a coating or defective moulding. Furthermore, the
content of oligomers in the polycarbonate may also lead to poorer mechanical

25 properties and to a reduction of the glass transition temperature. In addition these
additives can cause secondary reactions. The subsequent “endcapping” of
polycarbonate that has been obtained by the transesterification process is
complicated and the results achieved are not optimal. Moreover, high costs are
involved in introducing new terminal groups into the material.

30



pol ycarbonate. 20 The aforedescri bed additives may however al so have a

di sadvant ageous effect on the properties of the substrate material, since
they tend toBM8oHK 10124 fRaeeighi@dunttRberi al . Al t hough this is a desirable
effect as regards the antistatic properties, it may lead to the formation
of a coating or defective noulding. Furthernore, the content of oligoners
in the polycarbonate may al so | ead to pqgrer mechanical 25 properties and to
a reduction of the glass transition tenperature. In addition these

additives can cause secondary reactions. The subsequent "endcappi ng" of

pol ycarbonate_that has been obtained by the transesterifjcation process is
conpl i cat ed dig obiest thesalpresexagthpepwyiditga sompegptionand a pubsirgieemateriplghatc ost s
are involved_ # | o] e ' r int teri 0 BMS
04 1 124 - Fg?ﬂéguhﬁﬁ %S%ﬁ?‘:eg‘g“&& %ﬁi[e‘mé%fa%%lg LT ﬁostéf%{?es B S%ésg\?%di ng a
conposi tion aodac ahdhkdtaadids it foledésctibad dissvantagéses the requirenents of as
low a field strength as possible on the substrate surface and that avoids

t he af oredescri bed di sadvantages. 5 This object has surprisingly been
achievedy i f ih:pal:ti i : i . f j ve
Struct ares ad TPt GGy RLPEA BN Wpdi R oot Bich BN ELSRANE i e
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data | oggers. A certajn anount of carbanmate conpqunds in the substrate
material  mayirHFtHEcagbamate compounsi as RAsSiBle. arsduser ek the prgdugtioneaf qptical
precursors, tAh i %11“9 j f :

i nvention pr gi\%tlagggg%rgl %S(F%%xgg?{g;ﬁﬂ%’ﬁ(‘a%a a t%‘?%gﬁ@gﬁ(ﬁghﬁ%}-o §/Ig|{e§§\%g %1%1

sodi um hydr omayearisel dueviecthbaddition et additevesd) yintpyrrities ivs precutsogh opdes swthke |1 qui d

h h HPL i .01 1 f I .01 1
gmrjorratloograpp%({uctio&: ro(égsr;tiggl?. 0.01 to 150 ppm preferably 0.01 to 100 ppm

The present invention provides polycarbonates that after alkaline hydrolysis with

sodium hydroxide followed by chromatography by means of high pressure liquid

chromatography (HPLC) contain 0.01 to 150 ppm, preferably 0.01 to 100 ppm and
15 particularly preferably 0.01 to 50 ppm, of compounds of the formula (1)

0O

_ R® 1
"o O h -O/U\N/R |
! 1
4 “R? (
R

20 wherein

R! and R? independently of one another denote hydrogen or C;-Cy-alkyl, preferably
methyl, ethyl, propyl, isopropyl or butyl, or R' and R? together denote Ci4-
Ciz-alkylidene, preferably C4-Cs-alkylidene, particularly preferably C4-Cs-

25 alkylidene,

R? and R* independently of one another denote hydrogen, C;-Cjz-alkyl, preferably
C,-Cs-alkyl, or phenyl, or R? and R* together with the carbon atom to which
they are bonded form cyclohexyl or trimethylcyclohexyl.
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15 particularly preferably 0.01 to 50 ppm of conpounds of the formula (1) _
R3 ~R HO\ RA ONRz (1) 20 wherein R and R2 independently of one

anot her denotBMABdrloidn Foreigh (ohatrizkkyl , preferably nethyl, ethyl, propyl,

i sopropyl or butyl, or R and R2 toget her denote C4- Cl2-al kylidene,
preferably C4-C8- al kyl i dene, particularly preferably C4-C5- 25 al kyli dene,
R3 and R4 independently of one anot her ngnote hydr ogen, Cl1-Cl2-al kyl,
preferably C1-C8-alkyl, or phenyl, and R4 together with the carbon
atomto which they are bonded form cycl ohexyl or trinmethylcycl ohexyl. 30
BMS 04 1 124 - Foreign Countries -5- ection-moul ded articles, preferably
optical di scdnjegfinamaulded fartétes; hé’refﬁ@bi}’ca@mwﬁbt discs c cbiainghe t dromhe the

i nvention ex tat i te an
et o et Bl B RSl RS LSRR S0l o MERERRCthag, bR
production ofprapidicgito firmr aginjdtdh-movkdedheti¢lel th @dm@bﬂsdtﬁulpﬁtti’o&he for
materials according to the invention can be produced by choosing suitable
process par arteg @pductippof optical storage methdounds of the fornula 1 can be

i nfluencgd by several factors. 10 For exanple, the purity of the educts and
auxiliary substances is inportant. In addition process paraneters such as

t he nol ar r atlihe pmﬂyclaﬂmphtesr’elhbsaaté minedge necdrdiap to aieinvertion tanpepmiduceds
during the rg&cglon he reaction and residence tinmes may be deci sive.
For the pers R?Slui‘%ﬂ“ﬁah CtAecest PATAME® S m i s therefore to control the

The content of compounds of the formula 1 can be influenced by several factors.
10 For example, the purity of the educts and auxiliary substances is important. In
addition process parameters such as the molar ratio of bisphenol and phosgene that
are used, temperatures during the reaction, and the reaction and residence times may
be decisive. For the person skilled in the art the aim is therefore to control the
process in such a way that the limits according to the invention of the carbamate
15 content in the substrate material are not exceeded. The described measurement of
the carbamate content of the formula 1 is for the person skilled in the art a suitable

way of controlling the process.

An appropriate choice of process parameters in order to obtain the substrate material

20 may appear as follows:

The production of the substrate material may take place in a continuous phase
interface process. Whereas the excess of phosgene that is used, referred to the sum
of the bisphenols used, is between 3 and 100 mole %, preferably between 5 and
25 50 mole % in conventional continuous polycarbonate syntheses, the substrate
material according to the invention is produced with phosgene excesses of 5 to
20 mole %, preferably 8 to 17 mole %. At the same time the pH value of the
aqueous phase during and after the phosgene addition is maintained in the alkaline
range, preferably between 8.5 and 12, by single or repeated subsequent addition of

30 sodium hydroxide or appropriate subsequent addition of bisphenolate solution, while



process in such a way that the limts according to the invention of the
carbamate 15 content in the substrate material are not exceeded. The

descri bed ne@MseqaNi240fForéiff Coahkreat € content of the fornmula 1 is for the
person skilled in the art a suitable way of controlling the process. An
appropriate choice of process paraneters in order to obtain the substrate
material 20 may appear as follows: The production of the substrate materi al
may take place in a continuous phase interface process. Wereas the excess
of phosgene that is used, referred to the sum of the bisphenols used, is
between 3 and 100 nole % preferably between 5 and 25 50 nole %in

convent i onal afienthe additionpbicytelsbibeatkisadinstedsed 0 to H4. Jindemperaturenduiring al
according to the invention.J.s ngoduced,w th gsgene excesses of 5 to 20
nmol e % pref é}?ea@wﬁg%‘ 1gn ¥ ﬁ8l4§ @61” ra}bWegstg% éi me the pH val ue of the
aqueous phase during and after the phosgene addition is maintained in the

al kaline range, preferably between 8.5 and 12, by single or repeated
subsequent addipraductén ghths pdlygarbopatevadcdeling tocthg imyeniict s cautsdetbythe

dditi f hi h | at ti , il B 04 1 124 - i Co i
Ao L O Ot SRR S Mtk fitipoRigationd fudeg s IRhTh coproltly'
tenperat ure GuiieBteraite; RARSERRAY B8 niadle Qof Sxahiiffe (PHEIRRAN, CHomity38@ The

production of the polycarbonates according to the invention is carried out
by the 5 intPhysiecphPolyeasberates, PhlymepReviesss, Vol S dhigesaicnon Bullishgrst Newi s i s

descri bed cop}Qus i.n Literature: .ref n e nade, for exanple to
S S hnar 1 Rt 1964, o0 35" o0 PR Ry, dID 18, FnddfsllREPalderSif ™0,
9, Intersci engerfRbl ArihSslatioNBI¢thodzr KPaul MAMargan3 Intefscient® PiBlisheR! NBaVI ews,

Vol . 10, "Condensation Polyners bg Interfacial and Sol ution Methods", Paul
W Mor gih, | ifask.s E965n Ehapieh B er 425.NevPrso Uyditigo, KoeBirckssanddr RyMiller,y. 325,

to Drs. U Gr“bQBfCar‘éOnJﬂb’r ‘ﬁp%’ecl?é?%rgmﬁ'KlM&sltquf-Handbuch, Vol. 3/1, Polycarbonate,

Polyacetale, Polyester, Cellulose-ester, Karl Hanser Verlag, Munich, Vienna, 1992,
pp. 118-145 as well as to EP-A 0 517 044.

15 According to this process the phosgenation of a disodium salt of a bisphenol (or a
mixture of various bisphenols) in aqueous alkaline solution (or suspension) is
carried out in the presence of an inert organic solvent or solvent mixture, which
forms a second phase. The oligocarbonates that are formed, and which are present
mainly in the organic phase, are condensed with the aid of suitable catalysts to form

20 high molecular weight polycarbonates dissolved in the organic phase. The organic
phase is finally separated and the polycarbonate is isolated therefrom by various

working up steps.

Suitable dihydroxyaryl compounds for the production of polycarbonates are those of
25 the formula (2)

HO-Z-OH )

in which
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"Pol ycar bonat e" in Becker/Braun, Kunststoff-Handbuch, Vol. 3/1,

Pol ycar bonate, Pol yacetal e, Polyester, Cellul ose-ester, Karl Hanser Verl ag,
Muni ch, Vi enBMS 0992124 {Horeikd Eobhbricas wel | as to EP-A 0 517 044. 15
According to this process the phosgenation of a disodiumsalt of a bisphenol
(or a mxture of various bisphenols) in aqueous al kaline solution (or
suspension) is carried out in the presence of an inert organic solvent or
solvent m xture, which forns a second phase. The oligocarbonates that are
formed, and which are present mainly in the organic phase, are condensed
with the aid of suitable catalysts to form 20 hi gh nol ecul ar wei ght

pol ycar bonat &s di sibotoean pipmatie radigal with frade C atpms.ovhighimay qentdmonesor i nal |y
separated and the Ly, i S | a . refro y. i wor ki ng up
Stops. Suitabl o arRy SoyasEich Smap dehaRibie Bl eottl Wit ona oo
are those of 25 tchelohliphait a rddigaldiQn@/deH a(i@)arylsn onhihedrcatondVBasObridgingd -
Foreign Countries -7- Z denotes an aromatic radical with 6 to 30 C atons,
whi ch nmay cont ai n %ebess. nore aromatic nucl ei, may be substituted, and may
contain @liphatic or cycloaliphatic radicals and/or al kylaryls or

het eroatons as bridging nenbers. 5 Preferably Z in fornula (2) denotes a
radi cal of t Peeferabif én fosnulaRB) derfdtesi dradioaladt thd formula (3)

, o _
6 R
in which R x
3
R’ R’

R® and R’ independently of one another denote H, C;-C;g-alkyl, C;-Cs-alkoxy,

10

halogen such as Cl or Br, or in each case optionally substituted aryl or
aralkyl, preferably H or C,-Cj,-alkyl, particularly preferably H or C;-Cs-
alkyl, and most particularly preferably H or methyl, and
15

X denotes a single bond, -SO,-, -CO-, -O-, -S-, C;- to Cs-alkylene, C;- to Cs-
alkylidene or Cs- to Cs-cycloalkylidene, which may be substituted with C;-
to Ce-alkyl, preferably methyl or ethyl, and may also denote Cs-Cz-arylene,
which may optionally be condensed with further aromatic rings containing

20 heteroatoms.

Preferably X denotes a single bond, C;- to Cs-alkylene, C,- to Cs-alkylidene, Cs- to
Ce-cycloalkylidene, -O-, -SO-, -CO-, -S-, -SO,-,

25 or a radical of the formula (3a) or (3b)

()

1
X)), (3a)
/\

® R

R



10 R R R6 and R7 independently of one another denote H, Cl-C18-alkyl,

Cl- C13-al koxy, hal ogen such as CI or Br, or in each case optionally
substituted BMB 0drl 124 dideyilon Qoueafregably H or G -Cl2-al kyl, particularly
preferably Hor C -C8- alkyl, and nost particularly preferably H or nethyl,
and 15 X denotes a single bond, -S®2-, -CO, -0-, -5-, d- to C6-alkyl ene,
C2- to C5- alkylidene or C5- to C6-cycl gl kylidene, which may be substituted
with Cl- to C6-al kyl, preferably nethyl or ethyl, and may al so denote

C6- Cl2-arylene, which may optionally be condensed with further aromatic
rings containing 20 heteroatons. Preferably X denotes a single bond, Cl- to
C5- al kyl ene, C2- to C5-al kyl {,dene, C5- to C6-cycloal kylidene, -0-, -SO,
-CO, -5-, -S2-, 25 0or ar G { the formula (3a) or (3b) CX D )" (3a)
R8 RO BMS 04 1 124 - Fore+giT esCH3- CH H3 CH3 (3b) CH3 5 in which
R8 and R9 denote for each XWF{ ey be i@@ﬁvidually sel ect abl e,

| ndependent |y c 3 ‘ |
CH,
5
in which
R® and R’ denote for each X', which may be individually selectable, independently
of one another hydrogen or C; to Ce-alkyl, preferably hydrogen, methyl or
10 ethyl, and
X! denotes carbon and
n is a whole number from 4 to 7, preferably 4 or 5, with the proviso that on at
15 least one atom X', R® and R’ are simultaneously alkyl.
Examples of dihydroxyaryl compounds are :  dihydroxybenzenes,
dihydroxydiphenyls, bis-(hydroxyphenyl)-alkanes, bis-(hydroxyphenyl)-

cycloalkanes,  bis-(hydroxyphenyl)-aryls,  bis-(hydroxyphenyl)-ethers,  bis-
20 (hydroxyphenyl)-ketones,  bis-(hydroxyphenyl)-sulfides,  bis-(hydroxyphenyl)-
sulfones, bis-(hydroxyphenyl)-sulfoxides, 1,1'-bis(hydroxyphenyl)-
diisopropylbenzenes, as well as their nuclear-alkylated and nuclear-halogenated

compounds.

25 Suitable diphenols for the production of the polycarbonates to be used according to
the invention are for example hydroquinone, resorcinol, dihydroxydiphenyl, bis-
(hydroxyphenyl)-alkanes, bis(hydroxyphenyl)-cycloalkanes, bis-(thydroxyphenyl)-
sulfides, bis-(hydroxyphenyl)-ethers, bis-(hydroxyphenyl)-ketones, bis-
(hydroxyphenyl)-sulfones, bis-(hydroxyphenyl)-sulfoxides, a-o'-bis-

30 (hydroxyphenyl)-diisopropylbenzenes, as well as their alkylated, nuclear-alkylated

and nuclear-halogenated compounds.



of one another hydrogen or G to C6-al kyl, preferably hydrogen, nethyl or
10 ethyl, and X1 denotes carbon and n is a whole nunber from4 to 7,
preferably 4BMS®4 lwi2dh RdreighiCoungiest hat on at 15 | east one atom X', R8 and
RO are sinultaneously al kyl. Exanpl es of di hydroxyaryl conpounds are

di hydr oxybenzenes, di hydroxydi phenyls, bis-(hydroxyphenyl)-al kanes,

bi s- (hydroxyphenyl)- cycl oal kanes, bi s- (kydroxyphenyl)-aryls,

bi s- (hydr oxyphenyl)-ethers, bis 20 (hydroxyphenyl)-ketones,

bi s- (hydr oxyphenyl)-sul fides, bis-(hydroxyphenyl)- sulfones,

bi s- (hydr oxyphenyl ) -sul f oxi des, 1,1'-bis(hydroxyphenyl)-

di i sopropyl benzenes, as well as their nucl ear-al kyl ated and

nucl ear - hal o n » Ui tabl e di phen f t he prad i on of
t he polycarbgﬁgﬁéggtgﬁggaﬁge ﬁacégfgﬂwg§F3$pﬁﬁ§dﬁnvgﬁ?%gﬁh%$.x¥%¥mqi%nple
hydr oqui none phegaprophmo! , di hyRr@wdtdxypRedyl)-pHesylefanelr oxyphengl)pigkanes,
bi s(hydr oxyphenyl) - cycl oal kanes, bis-(hydroxyphenyl)- sulfides,

bi s- (hydr oxy pbidieyypheayhpiopangi %A(mgr%byﬁ}lgxumhynyl)ﬂern@hﬂbytane,s- 1,3-bis[2-(4-

hyd h - Sul ' - id e A
bt B T T e R E e

nucl ear - al ky hgtestypleng!)picpael - fb@d—(@gﬁdﬁ{e@l@rlmﬂmw}%enﬁa@e@ﬁn&, 124-bis-For ei gn
Countries -9- Preferred diphenols are 4,4'-dihydroxydi£ enKI
2, 2- bi s- (4- hy3puhimpsthhdthydraxyphenyrpsepanene,  bis-(3,5-dimethyl-4-hydroxyphenyl)-

1, 1-bi s-(4-h NP Chic (A hemvl ). |
2. 4-bi :-E4- &%@%‘8%&%@?&’@%@% tgoﬁg,ﬁh%@}%-grgeﬁl?glﬁ%%?xyp eny.pipparane
hydr oxypheny|(3,52timethplhydeng pheny(k-propeljdenddne dhd2t bitds-(Bhydrbkyphedyl)-

hydr oxyphenyl ) - pr opane, bi s-(3, 5-.di net hyl -4-hydr oxyphenyl ) - net hane, 2, 2-bi s-
y YRe'eny 3),3,?—tr?rgethyfcycloheéane (bisphenol f{MC). y yphenyl)

Particularly preferred diphenols are 4,4'-dihydroxydiphenyl, 1,1-bis-(4-

hydroxyphenyl)-phenylethane, 2,2-bis-(4-hydroxyphenyl)-propane, 2,2-bis(3,5-

dimethyl-4-hydroxyphenyl)-propane, 1,1-bis-(4-hydroxyphenyl)-cyclohexane and
15 1,1-bis-(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane (bisphenol TMC).

These and further suitable diphenols are described for example in: US-A 2 999 835,
3 148 172, 2 991 273, 3 271 367, 4 982 014 and 2 999 846, in German laid-open
specifications 1 570 703, 2 063 050, 2 036 052, 2 211 956 and 3 832 396, in French

20 patent specification 1 561 518, in the monograph by H. Schnell “Chemistry and
Physics of Polycarbonates”, Interscience Publishers, New York 1964, pp. 28 ff.; pp.
102 ff.; and in D.G. Legrand, J.T. Bendler “Handbook of Polycarbonate Science and
Technology”, Marcel Dekker, New York, 2000, pp. 72 ff..

25 In the case of homopolycarbonates only one diphenol is used, while in the case of
copolycarbonates two or more diphenols are used. The diphenols that are used, like
all other chemicals and auxiliary substances used in the synthesis, may be
contaminated with impurities derived from their own synthesis, handling and
storage. It is desirable however to work with raw materials that are as pure as

30 possible.



(3, 5-di net hyl - 4- hydr oxyphenyl ) - propane, bi s-(3, 5-di net hyl - 4- hydr oxyphenyl) -
sul fone, 2, 4-bis-(3,5-dinethyl-4-hydroxyphenyl)-2-net hyl butane, 1,3-bis-[2-
(3, 5- di met hyIBMS lo¢dr 24y oeeigh CoRnpiespyl | - benzene and

1, 1- bi s- (4- hydroxyphenyl )- 10 3, 3, 5-trimet hyl cycl ohexane (bi sphenol TM).
Particularly preferred di phenols are 4,4'-di hydroxydi phenyl, 1, 1-bis-(4-
hydr oxyphenyl) - phenyl et hane, 2, 2-bi s- (4: jydroxyphenyl) -propane, 2, 2-bis(3, 5-
di et hyl - 4- hydr oxyphenyl ) - pr opane, 1, 1-bi s-(4-hydroxyphenyl)-cycl ohexane and
15 1, 1 -bis-(4-hydroxyphenyl)-3,3,5 -trinethylcycl ohexane (bisphenol TM).
These and further SU|tabIe di phenol s are described for exanple in: US-A 2
999 835, 3 14g Mmonpiunctignal chatn tegminatorg ghat are BepessEIACaFFGuRIG T malgcular,
German | ai d- 11 956
and 3 832 sarinh PPEEE RhGE REREybnaH S partFua Ak p-Er S BRnel 3 o
by H. Schnel Ioctymifenn]stdm)ap‘rtbnophyelrcxzhlmbca?’mdmcalcinbamlesér atidt eéhlerides nafe

Publ i shers, hbm/Yo 964, .and in D, L and,
T Bondl er maRREGBS lcofmégwc %rﬁatoef %&%eeﬁ%narﬁammr@aar?a? °r a

Dekker, gNew Y@% er?vgqpthepﬂse%ﬁolf e or BispHeRofalts tSEiﬁ@ ré&Etl&PBPBRér}ﬁ&@JeWQét es
only one di phe is used le in the case of copolycarbonates two or

nor e di phenoladdat et used. arfilreryditinice nhirmgt Het spatbesisesh longeas eplhbsgnnhemr
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storage. It 'cased&%'cf@é}h@n&@\aﬁa @hlotRRa¥Rhlt dd Ehtdrais E&%&fe'nﬂhﬁt&r@% lé'ﬁg[easas pure
as 30 possible. BM5 04 - Foreign Countries -10- The nonofuncti onal
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of phosgenation at a site or at a time at which phosgene is no longer present but the

catalyst has not yet been metered in, or the chain terminator(s) is/are metered in

before, together with or in parallel with the catalyst.

15 In the same way branching agents or mixtures of branching agents that are possibly
used are added to the synthesis, but usually before the chain terminators. Normally
trisphenols, quaternary phenols or acid chlorides of tricarboxylic acids or

tetracarboxylic acids are used, or also mixtures of the polyphenols or acid chlorides.

20 Some of the compounds that may be used containing three or more than three

phenolic hydroxyl groups are for example:

phloroglucinol,

25 4,6-dimethyl-2 .4 ,6-tri-(4-hydroxyphenyl)-heptene-2,

4,6-dimethyl-2,4,6-tri-(4-hydroxyphenyl)-heptane,

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

30
1,1,1-tri-(4-hydroxyphenyl)-ethane,



nonocar boxylic acids or m xtures of these chain termnators, are either
added 5 together with the bi sphenol ate or bisphenolates to the reaction or
al ternativel BM§®4 laddedFatioaTouafRstrary tinme during the synthesis, so |ong
as phosgene or chlorocarbonic acid term nal groups are still present in the
reaction m xture or, in the case of acid chlorides and chl orocarbonic acid
esters as chain termnators, so long as_;sufficient phenolic termnal groups
of the polymer being formed are available. 10 Preferably however the chain
termnator or termnators is/are added after the phosgenation at a site or
at a time at which phosgene is no |onger present but the catalyst has not
yet been netered in, or the chain termnator(s) is/are netered in before,
toget her with. i aral lel with the catalyst. 15 In the sane way branching
agents or m iﬁl'gé'ggﬁlrg y%}?egngﬁhﬁﬁylgﬁéhﬁflg’ that are possibly used are added to
the synthesis, but usually before the chain termnators. Normally
trisphenols, quaternary phenols or acid chlorides of tricarboxylic acids or
t et racar boxyIZ?Zcblér[i’fAsbl&ﬁ‘ghk’;‘ér@&}’p}@flylé1c§@ioh¢>§b’ﬂ]ul?ré§alt9ﬁ t he pol yphenol s or acid
chlorides. 20 Sonme of the conpounds that nmay be used containing three or
nore than three phenolic hydroxyl groups are for exanple: phloroglucinol,
25 4, 6- di met gy 4-bk-@-ordroxyphénlisdp@pypdendl) - hept ene- 2,

4, 6-di nethyl-2,4,6-tri-(4-hydroxyphenyl) - hept ane,
1,3,5-tri-(4-hydroxyphenyl)-benzene, 30 1,1, 1-tri-(4-hydroxyphenyl)-ethane,

BVMS 04 1 124 .5  Forel g -=11- tri-(4-hydroxyphenyl)-phenyl net hane,
2,2-bis-[4, 4-t%tfas- (@cﬁﬁkﬁg%;gﬁ@?‘%cycl ohexyl ] - pr opane,

10 Some of the other trifunctional compounds are 2,4-dihydroxybenzoic acid, trimesic

acid, cyanuric chloride and 3,3-bis-(3-methyl-4-hydroxyphenyl)-2-ox0-2,3-
dihydroindole.

Preferred branching agents are 3,3-bis-(3-methyl-4-hydroxyphenyl)-2-oxo-2,3-
15 dihydroindole and 1,1,1-tri-(4-hydroxyphenyl)-ethane.

The catalysts used in the phase interface synthesis are tertiary amines, in particular
triethylamine, tributylamine, trioctylamine, N-ethylpiperidine, N-methylpiperidine,
N-i/n-propylpiperidine; quaternary ammonium salts such as tetrabutylammonium/
20 tributylbenzylammonium/tetracthylammonium hydroxide/chloride/bromide/
hydrogen sulfate/tetrafluoroborate; as well as the phosphonium compounds
corresponding to the ammonium compounds. These compounds are described as
typical phase interface catalysts in the literature, are commercially obtainable, and
are well known to the person skilled in the art. The catalysts may be added
25 individually, as a mixture, or also together and successively to the synthesis,
optionally also before the phosgenation, although addition of catalyst after the
addition of phosgene is preferred unless an onium compound or mixtures of onium
compounds are used as catalysts, in which case an addition before the addition of
phosgene is preferred. The metering in of the catalyst or catalysts may take place in
30 bulk, in an inert solvent, preferably the solvent of the polycarbonate synthesis, or

also as aqueous solution, and in the case of tertiary amines as their ammonium salts



5 2, 4-bi s- (4- hydroxyphenyl i sopr opyl ) - phenol ,

tetra- (4-hydroxyphenyl)-nmethane. 10 Sone of the other trifunctional
conpounds ar eBMSA04d1 h34ir BorglymrZamintriesci d, trinmesic acid, cyanuric chloride
and 3, 3-bi s-(3-net hyl - 4- hydr oxyphenyl ) - 2- oxo- 2, 3- di hydroi ndol e. Preferred
branchi ng agents are 3, 3-bi s-(3-nethyl -4-hydroxyphenyl) - 2-oxo-2, 3- 15

di hydroi ndol e and 1,1, 1-tri-(4-hydroxyphgnyl)-ethane. The catal ysts used in
t he phase interface synthesis are tertiary amnes, in particular
triethylamne, tributylamne, trioctylam ne, N ethylpiperidine,

N- et hyl pi peridi ne,, N i/n-propyl pi peridine; quaternary ammoni um salts such
as tetrabut yl Witk3fidsnpresesably inmﬁr;?[) BEfsin {5 ydeachiricn3nic nm¥hen wsing

hydr oxi de/ chl Qg Lde/ Y, . . 0. . Il as
the. phosphoni Cey aoeRadna o whHE AR i artial bt 8 ek TRALE! aB0ull (.
conpounds ar differeat metedingamethygs may of hawrse alsd b feaqetoyvedt #tl differsni sitet loe at

l[iterature, ar.e comrerci I bt ai nabl e, .and re well th erson
skilled in ¢ figert U S io14) gpmouny _%@lmwgzsbwwam53’_@?@9@30&5&&
m xture, 5or %&%&%%Gﬁ@_&ﬂﬁsgﬁﬁﬁﬁm&eﬁf&mm?pww 1S %, r-élgﬁgl ly

al so before the phosgenati on, ough additio catal yst afte

addi ti on of pireferpbhe0.08 tpb @fcde Ped unl ess an oni um conmpound or m xtures of
oni um conpounds are used as catalysts, in which case an addition before the
addition of phosgene is preferred. The netering in of the catal yst or

catal ysts mayp§ditifesPldtBntidhafld uskd for pdly@itbdrARS imBPLNE He: adde&fif P Lat NE
sol vent of the polycarbonate Ssynthesi's,” or also ds aqueous solution, and in
the case of tamaundstp therpolysarhenatéssiccordmertoitherinyeantion. BN @lditionisfadditiFes ei gn
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(e.g. mould release agents, anti-blocking agents, antistatics) or to match the polymer
properties to specific stresses (impact modifiers such as rubbers; flame retardants,

colourants, glass fibres).

15 These additives may be added individually or in arbitrary mixtures or as several
different mixtures to the polymer melt, and more particularly directly during the
isolation of the polymer but also after the melting of granular material in a so-called
compounding step. In this connection the additives or their mixtures may be added
as a solid, i.e. as powder or as a melt, to the polymer melt. Another method of

20 metering is to use master batches or mixtures of master batches of the additives or

additive mixtures.

Suitable additives are described for example in “Additives for Plastics Handbook”,
John Murphy, Elsevier, Oxford, 1999, and in “Plastics Additives Handbook”, Hans
25 Zweifel, Hanser, Munich, 2001.

Preferred heat stabilisers are for example organic phosphites, phosphonates and
phosphanes, generally those compounds in which the organic radicals consist wholly
or partially of optionally substituted aromatic radicals. Substituted benztriazoles for

30 example are used as UV stabilisers. These and other stabilisers may be used



several catalysts or when netering in partial anounts of the total catalyst
anount, different netering nethods may of course al so be enpl oyed at

di fferent sitBSS4 bi24 dFékemaPduntriieses. The total anount of catal ysts used
is between 0.001 and 10 nmole %5 referred to noles of bisphenols used,
preferably 0.01 to 8 nole % particularly preferably 0.05to 5 nole %
Addi tives conventionally used for polycanhqonates may al so be added in the
usual amounts to the polycarbonates according to the invention. The
addition of additives 10 serves to extend the service |life or the col our
(stabilisers), to sinplify the processing (e.g. nould release agents

anti - bl ocki ngméw«l@by OF iR |cgmamaegsls and p15 added pn theeatommpentioned fspsrteithe ¢ o
specific str [{impact nodifiers such as rubbers; flane retardants,

col ourants, gﬁﬁss fibres). 15 These additives may be added individually or
in arbitrary m xtures or as several different m xtures to the polyner nelt,
and nore particularly directly during the isolation of t he pol yner but al so

after the melXPAFSHE xURIFSFUdatempald felcase agsntsaiepasal seé%%was Ablosgep. In
this congectigp;f ﬁﬁgﬁgaag 'ﬁﬂsyﬁ a% eh%a& dm aﬁkﬁkaaﬁtml {%?r adgdad ﬂagggfa%' d,

i.e. as powder or a e po ymer Anot her
metering i s tmonsseards tfer ehahprlbeme prefedred. urldsy aire igasdrelly hnaed: bleae afr dshe

additives or additiv xt.ures additiy e .descri bed
ol o1 n " Antkistey BT By oA | WhYmreRirenty sy o dhe
Ocford, 1999, affsition. Pl astics Additives Handbook", Hans 25 Zweifel,

Hauser, Munich, 2001. Preferred heat stabilisers are for exanple organic
phosphites, phosphonates and phosphanes generally t hose conpounds i n which
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brominated phosphoric acid esters, brominated oligocarbonates and polycarbonates,

as well as preferably salts of fluorinated organic sulfonic acids.

15 Suitable impact modifiers are for example graft polymers containing one or more
graft bases selected from at least one polybutadiene rubber, acrylate rubber
(preferably ethyl acrylate or butyl acrylate rubber), ethylene/propylene rubbers and
graft monomers selected from at least one monomer from the group comprising
styrene, acrylonitrile, alkyl methacrylate (preferably methyl methacrylate) or

20 interpenetrating siloxane and acrylate networks with grafted-on methyl methacrylate

or styrene/acrylonitrile.

Furthermore colourants such as organic dyes or pigments or inorganic pigments, IR
absorbers, may be added individually, as a mixture, or also in combination with

25 stabilisers, glass fibres, (hollow) glass spheres or inorganic fillers.

The present invention furthermore provides the extrudates and moulded parts
obtainable from the polycarbonates according to the invention, in particular those
extrudates and moulded parts for use in transparent applications, most particularly in
30 the optical applications sector, such as for example panels, spider-type panels,

glazings, diffuser panels, lamp coverings, or optical data loggers, such as audio CDs,



-13- individually or in conbinations and are added in the aforenmentioned
forms to the polyner. Processing auxiliaries such as nould rel ease agents,
gener al | y derBM&t(d4vies24{ Féreipn-Cdunaiwdi n fatty acids, nmay al so be added.
Pentaerythritol tetrastearate and glycerol nonostearate for exanple are
preferred. They are generally used alone or as a mxture, preferably in an
anmount of 0.02 to | wt.% referred to thgqnass of the conposition. 10
Suitabl e flanme-inhibiting additives are phosphate esters, i.e. triphenyl
phosphate, resorcinol diphosphoric acid ester, broni ne-containing conmpounds
such as broni nated phosphoric acid esters, brom nated oligocarbonates and
pol ycar bonat dsD-R@¥svld DDSaQVpD BKW)abmylds%;ptlrsﬂl@rr viariguy feadoaly B glseiveritgul f oni c
acids. 15 Sui graft polyners

cont ai ni ng onélggrdﬁ: &Bﬁﬁ); al%?épght%ﬁ aﬁl?&a‘%@%@t | east one pol ybut adi ene
rubber, acrylate rubber (pref erany et hyl acrylate or butyl acrylate
rubber), et hyl ene/ propyl ene rubbers and | raft nmononers_sel ected from at
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met hacry{ at e r I r |ng
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styrene/ acryl onitrile. Furthernore colourants such as organr c dyes or

pi gnents or ani ¢, pi.gnents, IR absorbers, may be added indjvi dual ly, as
a nixture, or uarhgbar icatMMSi HEE 5 W WRY oS sxampli Mitbeyishowavas esirichipg dhe

(hol I ow) gl assﬁoe LS o‘?'ih egf"ﬂfv‘éntidrﬂ | ers. The present invention

furthernore pr es the e ates and noul ded parts obtainable fromthe
pol ycar bonat es according to the invention, in particular those extrudat es

and rmu parts use .in nspay ent plications, m)st ularly in
30 the (gt ical a pﬁlq?%t%ﬂ§ %&'ﬁﬁ&? s E‘ER}’FF %‘g qesessgr)yalﬁﬁpglypaarﬁ @r“tgér type
panel s, vehicles and aircraft, and as visors for helmets,

2. Films,

15 3. Blow mouldings (see for example US patent 2 964 794), for example 1 to 5

gallon water bottles,
4, Translucent sheets, such as solid sheets or in particular twin-wall sheets, for
example for covering buildings such as stations, greenhouses and lighting

20 installations,

5. Optical data storage media, such as audio-CDs, CD-R(W)s, DCDs, DVD-

R(W)s, minidisks, and next generation developments.

25 6. Traffic light housings or road signs,

7. Foams with an open or closed, optionally printable, surface.

8. Threads and wires (see for example DE-A 1 137 167),
30



gl azi ngs, diffuser panels, |anp coverings, or optical data |oggers, such as
audio CDs, BMsS 04 1 124 - Foreign Countries -14- CD-R(Ws, DVDs, DVD-R(Ws,
m ni di scs i n BM8i0d 1vid4i-duseipr @duptriey but al so write- once and possibly al so
repeatedly witeabl e enbodi nents. The present invention noreover provides
for the use of the polycarbonates 5 according to the invention for the
production of extrudates and noul ded parjs. Further applications are given
by way of exanple, w thout however restricting the subject nmatter of the
present invention: 10 1. Safety panels, which as is known are necessary in
many areas of buildings, vehicles and aircraft, and as_visors for helnets,
2. Films, 1593. Blléghtrmhnel%wpph@ém&roréwaﬂbi usings glass &kres fopapplipgtigns f or
exanple 1 to 5 ¢ | e 4. Transl ucent sheets, such as solid
sheets or in part?I(k:u%qrayxl?lwéntt?é}fglte sheets for exanple for cover i ng
bui | di ngs such as stations, greenhouses and Iighting 20 installations, 5.
Optical data storage nmedia, such as audi.o- CDs, R(Ws, DCDs, DVD R(Ws
m ni di sks, ard ne trarg%&?émafiorraﬂlaawoamﬂg bariym SBIPhqﬁeéﬂfVOétlF@W diggidsi ngs or

Loag siane. T ot ol zhorftin WAL O ofinE Hlygly RaohImBbLRBRIE) G120
Forei gn Countri es 44353:P-A 0 R69YB24)tfer prodhcigy tramybhdeatindlight-sogqitering alduydeds i ng

gl ass fibres for applications
parts,

11.  Precision injection mouldings, such as holders, e.g. lens holders; here
10 polycarbonates having a content of glass fibres and optionally additionally

containing 1-10 wt.% MoS,, referred to the total weight, are optionally used.

12.  Optical instrument parts, in particular lenses for photographic and film
cameras (see for example DE-A 27 01 173),

15

13.  Light carriers, in particular optical cables (see for example EP-A 0 089 801)

and lighting strips,

14.  Electrical insulating materials for electrical cables and for connector
20 housings and plug-in connectors, as well as capacitors.

15.  Mobile telephone casings,

16. Network interface devices,
25

17.  Support materials for organic photoconductors,

18. Lamps, headlights, diffusers or internal lenses,

30 19.  Medical applications such as oxygenators, dialysis machines,



in the translucent range, 10. Translucent fornul ations containing barium
sul phate and/or titaniumdioxide 5 and/or zirconium oxide or organic
pol ymeri c acrBM8toad Ir LbbeFseighf@oinflic®34 445, EP-A 0 269 324) for producing
translucent and light-scattering noulded parts, 11. Precision injection
noul di ngs, such as holders, e.g. lens holders; here 10 pol ycarbonates
having a content of glass fibres and optjgnally additionally containing
1-10 wt. % MbS2, referred to the total weight, are optionally used. 12.
Optical instrument parts, in particular |enses for photographic and film
caneras (see for exanple DE-A 27 01 173), 15 13. Light carriers, in
particul ar of0i calFoedispplications sadr asdhodtigsl erogirrnand gggoRtelnouldsd | i ghti ng
strips, 14. Electrical insulating materials for electrical cables and for
connector 20 housings and plug-in connectors, as well as capacitors. 15.
Mobi | e tel eplyane cgsliRetons ihbthe NeitoMdtivel etk Akl depbfifss or 49 tHe/ forRUPPOTr t
materials for organic photoconductors, 18. Lanps, headlights, diffusers or
i nternal |enses, Jdends withetiBE4s bumpetiscati ons such as oxygenators, dialysis
machi nes; BMS 04 1 124 - Foreign Countries -16- 20. Food applications, such
as bottles, crockery and chocol ate noulds, 21. Applications in the
zgutom)ti ve sext or ,Speus ArtRiesghurkiaBglalon polds bieki bestrolips, bl ends with ABS as
unpers.

23. Domestic items such as kitchen sinks, washbasins and letterboxes,

10 24, Housings, such as electrical distribution cabinets,

25.  Casings for electrical devices such as toothbrushes, hairdryers, coffee

machines, machine tools such as drills, milling machines, planers and saws.

15 26.  Transparent washing machine portholes.

27.  Protective goggles, sunglasses, optical correction spectacles and lenses

therefor.

20 28. Lamp covers.

29.  Packaging films.

30. Chip boxes, chip carriers, containers for silicon chips.

25

31.  Miscellaneous applications such as stable doors or animal cages.



5 22. Sports articles, such as slalompoles or ski boot clips, 23. Donestic
Itens such as kitchen sinks, washbasins and | etterboxes, 10 24. Housi ngs,
such as el ectBMSa04 Hil 234 r ForeignaDownadiésnet s, 25. Casings for electrical devices
such as toothbrushes, hairdryers, coffee machines, nmachine tools such as
drills, mlling machines, planers and saws. 15 26. Transparent washi ng
machi ne portholes. 27. Protective goggl egy_sungl asses, optical correction
spectacl es and |l enses therefor. 20 28. Lanmp covers. 29. Packaging fil ns.
30. Chip boxes, chip carriers, containers for silicon chips. 25 31.

M scel | aneous_applications such as stable doors or aninmal cages. BVM5 04 1
124 - Forej gnEx#nplesj es - 17- Exanpl es The procedure for measuring the
content of conpounds of the formula (1) in the polycarbonate is described
hereinafter: 5 500 ng of polycarbonate are dissolved in 20 g of

t et rahydr of urBie prokdure Toheasuping tBE Yostont efiediystunds dé tintorimuty (f) inaher are
added, and the mxture is saponified. overnight (at |east 15 hours) while
shaklng Af t RolycapRnmateiis descohed hareiwafteli j on is acidified with hydrochl oric
acid andgnade up to 50 m with THE. 15| are injected 10 into an HPLC
|nstrunent Detection is carried out either wwth a diode array detector
(DAD), fIl uor esifemngefpetyeatbonate kdissolvdalyinrsg of perahydvviray (TNB),.1.91 g of

32% sodium hydroxide and 5 g of water are added, and the mixture is saponified

overnight (at least 15 hours) while shaking. After saponification the solution is
acidified with hydrochloric acid and made up to 50 ml with THF. 15 pl are injected
10 into an HPLC instrument. Detection is carried out either with a diode array

detector (DAD), fluorescence detector (FLD) or by mass spectrometry (MS).

The calibration is carried out by an external standard method (multipoint
calibration).

15
The method for measuring the electrostatic field on the corresponding injection

moulded body, which in the present case is an optical disc, is as follows:

In order to measure the electrical field strength a field meter (EMF 581230) from the
20 Eltec company is used. Immediately after the end of the injection moulding process
the moulded part (disc) is removed by a rotor arm and set aside. In this connection
the disc must not come into contact with metal since this interferes in the

measurement. In addition possible existing ionisers must be screened.

25 The field meter is positioned above the disc at a distance of 100 mm from the
horizontal disc surface. The distance of the field meter to the inner edge of the disc
is 29 mm and is thus aligned centrally above the writeable surface. The disc is not
moved. The measurement of the field thus takes place in a period of 3 to 10 seconds
after completion of the injection moulding process.

30



The calibration is carried out by an external standard nethod (rnulti point
calibration). 15 The nethod for neasuring the electrostatic field on the
correspondi n@NI®j0édtli2dn Fongigh Qedntiiesly, which in the present case is an
optical disc, is as follows: In order to neasure the electrical field
strength a field neter (EMF 581230) fromthe 20 Eltec conpany is used.

| mredi ately after the end of the injectjpp_ noulding process the noul ded
part (disc) is renoved by a rotor armand set aside. In this connection the
di sc nmust not come into contact with metal since this interferes in the
measurenent. | n addition possible existing ionisers nmust be screened. 25 The
field meter il&emeasyrpsaldnaBgpentiheonmested ig am x4y Ritdere en ythichoe FesPe¢td t he
hori zontal di e, 1 The digs e, fil.el t Ot I: edge
of the disc w?@eégfgn%ﬁgtﬁg (lng tﬁ‘uéﬁégﬁﬁgﬁ%%&%eﬁ%lpglogfﬁgﬁg{féﬁ%eﬂm il{]ea 3 e
surface. The ashosiatedswithteachoneduredhdisareds wirédretot limit theeariowelt cftdats K0@kes
place in a period of 3 to 10 seconds _after conpletion, of the injection

moul di ng pr o&asurementgpare garried (o3 after-fiecstarh obdhmprocess, 1-¢.gthe rogrespoRdidenent

| nstrumsnt i $1cERAPALIAY: [RoRRA oM B ASPT00 o ARL hGcH ERR Ml NGres Y! UES
are printed out. A specitic 1ntegral value of the electrical |e]I I's thus
associ at ed wifortheedOh mesasremedtsdire anaden Aftetethe tfourkth pariestdfaneasomentenssf i.elat a,
100 maasurer’rﬁnts e carried out after the start, of the process, i.e. the
corr espondi n@H&f @ bepiscthe myasyrament pracediErdd Sl t he first 100 discs. After
in each case 60 mnutes a further 100 neasurenents are made. After the
fourth series of neasurenents, i.e. after ca. 3 hours, the measurenent
procedur e i s Véhamppadying\ren tbermgdsngments tire sheaklube rekdns ta @nsure htbatl thebe

k . . .
taken tl% ensgtrn?osg) g&c fu?nendlty during the measurement is 30 to 60%, preferably 35 to 50%,

and that the room temperature is 25° to 28°C.
In this method the electrical field on the surface of the optical disc is measured by

means of a probe directly after the injection moulding process. A disc is considered

15 to be difficult to coat if the electrical field exceeds a value of 18 kV/m.

Example 1

Preparation of 1-(4-tert-butylphenyloxycarbonyloxy)-1'(piperidine carboxylic acid)-

20 4.4'-isopropoxylidene diphenyl ester

9.30 g (0.025 mole) of isopropylidene diphenylbischlorocarbonic acid ester are
added under argon to 150 ml of dichloromethane and cooled to 0°C. 48.49 g (0.428
mole) of N-ethylpiperidine are dissolved in 20 ml of dichloromethane and added
dropwise at 0°C to the bischlorocarbonic acid ester solution. 3.76 g (0.025 mole) of
25 tert-butylphenol dissolved in 10 ml of dichloromethane are then added dropwise at
0°C to this solution. The mixture is heated to room temperature and stirred for 3
hours. The solvent is then removed in vacuo. The residue is boiled in 500 ml of
toluene and filtered hot. On cooling, crystals precipitate out in the mother liquor.
The mother liquor is filtered and concentrated by evaporation (95°C, 25 mbar).
30 13.2 g of a highly viscous red oil are obtained. This is dissolved in 100 ml of ethyl
acetate and, after addition of 10 g of silica gel (silica gel 60; 0.04-0.063 pum; Merck



10 atnospheric humdity during the neasurenent is 30 to 60% preferably 35
to 50% and that the roomtenperature is 25 to 28C. In this nethod the

el ectrical fiRVS 0dnl tXHe Boreffigad®uafriecshe optical disc is neasured by neans of
a probe directly after the injection noulding process. A disc is considered
15 to be difficult to coat if the electrical field exceeds a value of 18
kV/m Exanple 1 Preparation of -19-
1-(4-tert-butyl phenyl oxycar bonyl oxy)-1' (pi peridi ne carboxylic acid)- 20

4, 4" -i sopropoxyl i dene di phenyl ester 9.30 g (0.025 nole) of isopropylidene

di phenyl bi schl or ocar boni cid ester are added under argon to 150 m_ of
di chl or omet hg|9§3%5rc4 Lo i’%ﬁa £83)p s, congenirated bypevapgratiop) agsl ﬂ%fiecw%% slicpiggler i di ne

are dissol ved_ | f> di chl t d i to the
bi schl or ocar (lﬁi'glnflﬂlclggc& dmgsq gr&@o 6@%&@@27%0@8. %r%ﬁ%ﬂt@ﬁa@? Vith a
t ert-butyl pheslkntihbagt Of 8-HeRaddlethyl soétatdi (011), 2. DERF AR spEdid dre Bbaided

dropwise at O0Cto this solution. The mxture is heated to roomtenperature
and stirred for 3 hours. The solvent is then renoved i n vacuo. The residue

is boil ini | d il d . i C .S

pr eci pi tesgtt e OEIIQIQM? {ﬂg I\r/r%{)zhgﬁﬂﬁ ?)gg&{'hﬂ‘lﬁ&ﬁb?ﬁ%’r 7??3%%?2? 1H|)1 ?'é?’?gwand
concent r at ed (Ry 66YRP®324.99 (i 21, 3.85-3M%(m,-4 BY 117-2.59 (8, 68H))11H8 (¥, § HHCOUS
red oil are (gg%laﬁ):d. Thi snlné gﬁssol Vrerg,aql'n 108 m of e(t hyl jqacet(gt eHznd,
after additi dm2fs, 4b)g of silica gel (silica gel 60; 0.04-0.063 m Merck BV
04 1 124 - Foreign Countries -19- 109385/Lt.: 948 785 203), is concentrated
by evaporation and added to a silica gel colum (colum O 5 cm filling

hei ght ca. 2ExampleAfter chromatography with a solvent m xture of

n- hexane/ et hyl acetate (9:1), 2.3 g of a glassy solid are obtained. 5 1H NMVR
(400 M\HA CcDC13) 6 = 7.4-7.38 (m 2 H), 7.28-7.23 (m 2 H), 7.22-7.13 (m 6

I|:I)|) , 7.03-6. g%réprgﬁ'atlzonl_b ’ of)’ : 6%-(%Ltélé-bglmlnlﬁen;i)oxvg'arggﬂv}dx%§-1(-m,4@islo_grbm;1id6ege-( s, 6
diphenyl)-N.N-diethyl carbamate

5.0 g (0.013 mole) of isopropylidene diphenylbischlorocarbonic acid ester are added
15 at 0°C under argon to 100 ml of dichloromethane. 4.29 g (0.042 mole) of
triethylamine dissolved in 30 ml of dichloromethane are then added dropwise at 0°C
to this solution. 2.02 g (0.013 mole) of tert-butylphenol dissolved in 30 ml of
dichloromethane are next added dropwise. The mixture is heated to room
temperature and stirred for 3 hours. The solvent is then removed in vacuo. The

20 residue is boiled in 500 ml of toluene and filtered hot.

The solvent is removed in vacuo. The crude product is chromatographed on silica

gel (height: 16 cm, & 5 cm, solvent n-hexane/ethyl acetate 9:1).
25 2.1 g of a yellow highly viscous resin are obtained.

'"H-NMR (400 MHz, CDCl;) § = 7.45-7.38 (m, 2 H), 7.28-7.15 (m, 8 H), 7.05-6.98
(m, 2 H), 3.50-3.30 (m, 4 H), 1.67 (s, 6 H), 1,32 (s, 9 H), 1.28-1.15 (m, 6 H).



1.32 (s, 9 H. Exanple 2 10 Preparation of

1-(4-tert-butyl phenyl oxycarbonyl oxy)-1'-(4,4"'-isopropylidene-

di phenyl ) - N, BMS &#hyl24cdidveipnCoubtriesg (0. 013 nol e) of isopropylidene

di phenyl bi schl orocarbonic acid ester are added 15 at OC under argon to 100
m of dichloronethane. 4.29 g (0.042 nole) of triethylam ne dissolved in 30
m of dichloronmethane are then added drogyise at OC to this solution. 2.02
g (0.013 nole) of tert-butyl phenol dissolved in 30 m of dichloromnethane
are next added dropwi se. The mi xture is heated to room tenperature and
stirred for 3 hours, The solvent is then renoved in vacuo. The 20 residue
is boiled i nExamme3of ol uene and filtered hot. The solvent is removed in
vacuo. The crude product is chronmatographed on silica gel (height: 16 cm
05 cm solvent n-hexane/ethyl acetate 9:1). 25 2.1 g of a yellow highly

vi scous resi Prgpaetont af rpéperidindchitBx 140 QcidH ;[ 1| OB )oxGpheny Mbmeti3ethyii- 2 H),
7.28-7.15 (m .8 H) 7.05-6.98 (m 2 H, 3.50-3.30 (m 4 H), 1.67 (s, 6 H,
1,32 (s, 9 h 2 15 (m 6 H. BM5S 04 1 124 - Foreign Countries -20-
Exanpl e 53 Pr epar ation of pi peri di necar boxvlic acid

4-[1-(4- hydroxyphenyl)-1-methylethyll- phenvl ester 5 0.5 g of
1-(4-tert-butnd Qruefrﬂy(4oveytelanjdphqﬂwmgy):arbonﬂpx)pelr'+(ﬂ1pnﬁd1ae¢mgodyﬂ1c aatd g4pus-4, 4" -

i sopropylidene di phenyl ester is dissolved in 20 THF, D/g of 32%
sodi um ~ hydr ¢SoPERPYHAenesdighenyl \gsiee s disgolygdyy20 @n@fg IHE Hm&gwféa sedip®ni f i ed

overni ght (akydroxide and 5 g of water are added, and the mixture is saponified overnight (at

least 15 hours) while shaking.
10
Working up:

The aqueous phase of the THF solution is separated and the organic phase is
concentrated by evaporation. The residue is taken up in diethyl ether and washed
15 several times with water. The organic phase is dried over magnesium sulfate,
filtered off from the drying agent, and the solvent is removed ir vacuo. 1.46 g of
crude product are obtained, which is chromatographed on silica gel (silica gel 60;
0.04-0.063 pm; Merck 109385/Lt.: 948 785 203) with a solvent mixture of
hexane/ethyl acetate (9:1) (column & Scm, filling height ca. 25 cm). During the
20 further course of the working up hexane/ethyl acetate (5:1) is used as solvent

mixture. 1.0 g of a white solid is obtained.

'H-NMR (400 MHz, CDCL3) § = 7.20-7.15 (m, 2 H), 7.10-7.05 (m, 2 H), 7.02-6.95
(m, 2 H), 6.75-6.68 (m, 2 H), 3.65-3.45 (m, 4 H), 1.63 (s, 6 H).



| east 15 hours) while shaking. 10 Wrking up: The aqueous phase of the THF
solution is separated and the organic phase is concentrated by evaporation.
The resi due iBMSdKdnl2fp Fareighdiduptriest her and washed 15 several tinmes with
wat er. The organic phase is dried over nmagnesiumsul fate, filtered off from
the drying agent, and the solvent is renoved in vacuo. 1.46 g of crude
product are obtained, which is chromatogpaphed on silica gel (silica gel 60;
0.04-0.063 m Merck 109385/Lt.: 948 785 203) with a solvent m xture of
hexane/ et hyl acetate (9:1) (colum O 5cm filling height ca. 25 cm. During
the 20 furthjr course of the working up hexane/ethyl acetate (5:1) is used
as sol vent lgd 1 0 g of a white solid is obtained. 'H NVR (400 VHz,
CDC13) S =7.20-7.15(m 2 H, 7.10-7.05 (m 2 H, 7.02-6.95 (m 2 H),
6.75-6.68 (m 2 H), 3.65-3.45 (m 4 H, 1.63 (s, 6 H. BM5 04 1 124 -

For ei gn CountBremasationlef deduyfrlacbamifrmeidad-at-(hydrdxybhenyiydlemethaiihyllagctiedyl
4-f1-(4-hydroxyphenyl)-I-nethyl ethyl|l-phenyl ester 5 0.5 g of

1- (4-tert-but$€bhenyl oxycar bonyl oxy)-1' - (4, 4' -i sopropyl i denedi phenyl ) -

N, N -dieg hyl carbamate are dissolved in 20 g of THF, 0.5 g of 32% sodi um
hydroxi de and 5 g of water are added, and the m xture is saponified

overni ght (at0.51gasf IfA-tatibetylphhnylexwiardonplgxy )t -@# iifdpeatyilidenediphenyl)-

N,N'-diethyl carbamate are dissolved in 20 g of THF, 0.5 g of 32% sodium

hydroxide and 5 g of water are added, and the mixture is saponified overnight (at
least 15 hours) while shaking.
10

Purification:

The aqueous phase of the THF solution is separated and the organic phase is
concentrated by evaporation. The residue is taken up in diethyl ether and washed
15 several times with water. The organic phase is dried over magnesium sulfate,
filtered off from the drying agent, and the solvent is removed in vacuo. The crude
product is chromatographed on silica gel (silica gel 60; 0.04-0.063 pm; Merck
109385/Lt.: 948 785 203) with a solvent mixture of hexane/ethyl acetate (9:1)
(column & 3 cm, filling height ca. 25 cm). During the further course of the working
20 up hexane/ethyl acetate (1:1) is used as solvent mixture. 0.29 g of a white solid is

obtained.

'H-NMR (400 MHz, CDCl3) = 7.26-7.22 (m, 2 H), 7.12-7.08 (m, 2 H), 7.04-6.98

(m, 2 H), 6.72-6.68 (m, 2 H), 3.55-3.35 (m, 4 H), 1.67 (s, 6 H), 1.35-1.15 (m, 6 H).
25

Example §

The production of the polycarbonate is carried out according to the known phase
interface process. A continuous production process is employed.

30



The aqueous phase of the THF solution is separated and the organic phase is
concentrated by evaporation. The residue is taken up in diethyl ether and
washed 15 seBMA&l04tli itds Ruréilgn Wauatries The or gani ¢ phase is dried over
magnesium sul fate, filtered off fromthe drying agent, and the solvent is
removed in vacuo. The crude product is chromatographed on silica gel
(silica gel 60; 0.04-0.063 m Merck 109385/Lt.: 948 785 203) with a sol vent

m xture of hexane/ethyl acetate (9:1) (colum 0 3 cm filling height ca. 25
cm). During the further course of the vvor ki ng 20 up hexane/ethyl acetate
(1:1) is used as sol vent m xtur a white solid is _obtained.

" H NVR (400 bisphenadste golution é@snhezszl f*rrilleh Hyntem 2 12 mopgNp@/mole)BPA)
7.04-6.98 : 2- o m , 6 H,
1.35-1.15 (m 6%?—%_0 in SaZExgrrgFte gbfl'hggibor o‘%.:ﬂ?%ﬁ“on gfg(?’t hﬁ/ﬁ%yé%? bonl(é' o IS
carried out mcb]bcbmkghzim/&llt&okmm phasle fed rih edt fan eate f 08M6S Bg/héurc el kHeuoUS

producti on process i.s errp yed. MS 04 1 124 - Foreign Countries -22- The
bi sphenol at epﬁl@?gﬁ{l? ot fediin ri‘heanfﬂte Rf %%kﬁho%rﬁ@nthwml’@urﬁmsem&ﬁ@-v mdiee BPA)

is fed I5rl at ?!ﬁﬁfeolrn Otég QCalég{rr@gi)d ?d% J\M %urﬁ r1]1§d %&é g Z%t %() also

(dlchloronetha enzene PEodr and

the phosgenendtéred 6l at @ rale 6f 9.97 ekgm‘ou56 Inf the0é sy of afeol:otnhalsmlesﬁ ursecdnsa
reacted. The 5 terrperature in the reactor is 35C In addition sodium

hydr oxi de (32mgunbef sodivm sydropidedBeavti%f) atfed in aft arasg 052927 kgfhwguas well the
course o G SORIGRSE She, AFRAIY RYNARLof RALTORRGN e 1
term nators (cBLIbrlathlo%béflzdrﬁrI 1) hutaytaghenald. lisnkgrhbiliyy | &Ne&t N-ethylpiperidine
10 dissolved in methylene chloride/chlorobenzene (1:1; 2.95 wt% of N-
ethylpiperidine) is fed in as catalyst at a rate of 33.0 kg/hour. The phases are
separated and the organic phase is washed once with dilute hydrochloric acid and
five times with water. The polycarbonate solution is then concentrated by

evaporation, concentrated in an evaporation vessel and the polymer melt is spun

15 through an evaporation extruder and granulated.

0.5 g of the polycarbonate thereby produced (see Table 1) is dissolved in 20 g of
THF, 1.9 g of 32% sodium hydroxide and 5 g of water are added, and the mixture is
saponfied overnight (at least 15 hours) while shaking. After saponification the
20 solution is acidified with hydrochloric acid and made up to 50 ml with THF. 15 pl
of the solution are injected into an HPLC instrument. Detection is carried out

with FLD.

The calibration is performed according to an external standard method (multipoint

25 calibration) using the reference substance from Example 3.

The content of carbamate compounds of Example 2 in the polycarbonate according

to Example 5 is 37 mg/kg (37 ppm).
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chl ori de/ chl orobenzene 1:1) at a rate of 34.18 kg/ hour. Next

N- et hyl pi peri dine 10 di ssolved in nethylene chloride/chlorobenzene (1:1;
2.95 w . % of BMS édHyl2di-Fereidh Geuntriesf ed in as catal yst at a rate of 33.0

kg/ hour. The phases are separated and the organic phase is washed once with
dilute hydrochloric acid and five tinmes with water. The pol ycarbonate
solution is then concentrated by evaporsfion, concentrated in an
evaporation vessel and the polymer nelt is spun 15 through an evaporation
extruder and granulated. 0.5 g of the polycarbonate thereby produced (see
Table 1) is dissolved in 20 g of THF, 1.9 g of 32% sodi um hydroxi de and 5 g
of water areldampe6and the nixture is saponfied overnight (at |east 15
hours) whil e shaking. After saponification the 20 solution is acidified with
hydrochloric acid and made up to 50 M with THE. 15| of the solution are

i nj ected i nt €oarpatiBthrexangile unent. Detection is carried out wth FLD. The
calibration is perfornmed according to an external standard nethod

(mul tipoint 25 calibration) using the reference substance from Exanpl e 3.
The content gy E@ﬁ%ﬁ%ﬁo?%ﬁﬁg%b%atﬂé RdZout st H\%cﬁgé&/ﬁﬁ@aﬂg

according to . 30 BM5 04 1 124 - reign
Countries - 23lowevenphe bspBenmate iselmtion X bisphanob AJhe fpd eparratei ofn7 38X kg/hem

I b i i d bed
D shhonot ar e (kb T ireh) i Slkem i RiorpioeRin owBibiete Jin)Baoqdr Aak o 14. 03
W. %, the sghye g}ho(ﬂdhﬁ&llﬁrﬁﬁ%éé?@’l%&mt%ﬁ&%‘tzﬁs@s Ki/hbud fud @ @lcigr. TRl e of

646 kg/ hour and the phosgene iS fed at a rate of . kg/ hour into the
reactor. |n addition sodium hydroxide (32 wt.%) is also metered in at a rate of 12.34 kg/hour.

10 The second amount of sodium hydroxide is 36.20 kg/hour; the amount of chain
terminator is 34.18 kg/hour at the concentrations specified in Example 5. The
amount of catalyst is 33 kg/hour. The working up is carried out as described in

Example 5.

15 0.5 g of the polycarbonate thereby produced (see Table 1) is dissolved in 20 g of
THF, 1.9 g of 32% sodium hydroxide and 5.0 g of water are added, and the mixture
is saponified overnight (at least 15 hours) while shaking. After saponification the
solution is acidified with hydrochloric acid and made up to 5 ml with THF. 15 pl of
the solution are injected into an HPLC instrument. The detection is carried out

20 with FLD.

The calibration is carried out according to an external standard method (multipoint

calibration) using the reference substance from Example 3.

25 The content of carbamate compounds of Example 2 in this polycarbonate sample is
285 mg/kg (285 ppm)



addi tion sodi um hydroxide (32 w.%
10 The second anobunt of sodi um hydroxide is 36.20 kg/ hour;

kg/ hour .

is also netered in at a rate of 12.34
t he

amount of ch@MS Oder Iddnaiareigh Coadtrik8 kg/ hour at the concentrations specified
in Exanple 5. The
carried out as described in
thereby produced (see Table 1) is dissolygd in 20 g of

sodi um hydroxi de and 5.0 g of water are added,
saponi fi ed overnight (at

t he

anount of catal yst

is 33 kg/ hour.

Exanple 5. 15 0.5 g of the polycarbonate

and the m xture
| east 15 hours) while shaking. After saponification
solution is acidified with hydrochloric acid and made up to 5 ml wth

THF, 1.9 g of
is

THF. 15 | of Iablelsolution are injected into an HPLC instrunent. The

detection is carried out

20 with FLD. The calibration is carried out

The working up is

32%

according to _an external standard nethod (nultipoint calibration) using the
reference sylBExamplee| Modsoulxanple 3. Chpbabivge Deriva&iie off |C Bleasned] Fiddopoynds of
Exanple 2 i1 thes ppl weaghonal)samiampls? A&5TyEoKSIs | 285isanibr BGuQ4| 1 124
- Foreign Cauntries|-24- Table I Exanple Ml ecul ar Tg {Carbamate Derivative
of Electrical Field] onyNo. |Wight] [C] Ex L g 2 after Hydrﬁﬁ%lm]s DiSj:s
after 3 hourls MV | /fr%”?‘(‘jlﬁl[w/m [ g/ nol e?ﬂr@ , 500 145 37 6 17,700 145
285 >18 As i|s evi dent'®fFom tlhe t apl e, the polycarbonatie according to the
i nventi on has—5-cafbamate gqoncentirations in the desired range and exhibits
the good el ectrostati 7,500 | 145 37 <18

6 17,700 145 285 >18

5

As is evident from the table, the polycarbonate according to the invention has

carbamate concentrations in the desired range and exhibits the good electrostatic

behaviour associated therewith.



behavi our associated therewith. BMS 04 1 124 - Foreign Countries -25- Patent
Clains 1. Polycarbonate, characterised in that the proportion of carbanate
derivatives BMSOHd dr-Aoréigh Countriet hese pol ycar bonate resins, measured
after alkaline 5 hydrolysis with sodium hydroxide, is 0.01 to 150 ppm- R3
RHOR4A ONRa (1) 10 wherein Rl and R2 independently of one another denote
hydrogen or Cl-Cl2-alkyl, or Rl and R2_j¢€gether denote C4-Cl2-al kyli dene,
15 R3 and R4 independently of one anot her denote hydrogen, Cl-Cl2-alkyl or
phenyl, or R3 and R4 together with the carbon atomto which they are bonded
form cycl ohexyl or_trinethylcyclohexyl. 2. Polycarbonate according to claim
1, containi nééﬂqﬂm of the formula 20 (1) in an anount of 0.01 to 100
ppnB8. 3. Pol ycarbonate according to claim1, in which the proportion of
conpounds of the fornula (1) is 0.01 to 50 ppm 25 4. Pol ycarbonate
according tolclai IPIoIly,canbbﬁ:litej ¢harattdrized iothau tie ﬁr&boxﬁ&n@lﬂda&nﬁa@@@ﬂzﬁdﬁat ly of
one anot her denote drogen, nethyl, ethyl, propyl or butyl, or and R2
t oget her denote CSf G%Q Spesnla dbhef thase molycatbopate  isiapcmarsyrady afr %ﬂﬁ%lm&not her
denot e hydrogen, r toget her with the
car bon raz?lom to whﬁé %Sggy‘%%lbg&ﬁ ngggﬁdgfgnocyc g]h%@
trimethylcycl ohexyl. BMS 04 1 124 5 Foreign Cogntries

R 1

._ R
S W W

R

10 wherein

R! and R? independently of one another denote hydrogen or C,-C;-alkyl, or
R! and R? together denote C4-C),-alkylidene,

15 R} and R* independently of one another denote hydrogen, C;-Cjz-alkyl or
phenyl, or R’ and R* together with the carbon atom to which they are
bonded form cyclohexyl or trimethylcyclohexyl.

2. Polycarbonate according to claim 1, containing compounds of the formula
20 (1) in an amount of 0.01 to 100 ppm3.
3. Polycarbonate according to claim 1, in which the proportion of compounds

of the formula (1) is 0.01 to 50 ppm.

25 4, Polycarbonate according to claim 1, wherein in the formula (1)

R! and R? independently of one another denote hydrogen, methyl, ethyl,

propyl or butyl, or R! and R? together denote Cs-Cs-alkylidene,

30 R’ and R* independently of one another denote hydrogen, C,-Cg-alkyl or
phenyl, or R’ and R* together with the carbon atom to which they are
bonded form cyclohexyl or trimethylcyclohexyl.



-26- 5. Pol ycarbonate according to claim1l as substrate material. 6.

Pol ycar bonate according to claiml, in which the electrostatic field
nmeasured 5 aBMS Gdi k12hcBorefgni@fintdissf r om i nj ecti on- noul ded parts produced
fromthe polycarbonate is not nore than 18 kV/m 7. Use of polycarbonate
according to claim1 for the production of injection- noulded parts. 10 8.
| nj ection-noul ded parts obtainable from_pglycarbonate according to claiml1,
in which the electrostatic field measured at a di stance of 100 mmis not
nore than 18 kVVm 15 9. Carrier according to claim8 for an optical disc.
10. Optical data storage nedia containing a carrier that can be obtained
from pol ycarbonate according to claim1.

5. Polycarbonate according to claim 1 as substrate material.
6. Polycarbonate according to claim 1, in which the electrostatic field measured
5 at a distance of 100 mm from injection-moulded parts produced from the

polycarbonate is not more than 18 kV/m.

7. Use of polycarbonate according to claim 1 for the production of injection-
moulded parts.
10
8. Injection-moulded parts obtainable from polycarbonate according to claim 1,
in which the electrostatic field measured at a distance of 100 mm is not more
than 18 kV/m.
15 9. Carrier according to claim 8 for an optical disc.

10.  Optical data storage media containing a carrier that can be obtained from

polycarbonate according to claim 1.





