BMS 04 1 109- Foreign Countries KNYma/XP -1 Pol ycarbonat es having a good
wettability inpve onates as a substrate nateri al

for the prodﬁggﬁéﬁlopkj€&§$?géﬁgﬁF§ ?kgn noul di ngs, in particular for
the production of injection 5 nDuIdlngs to be coated, and noul di ngs
obt ai nabl e fromthe pol ycarbonates according to the invention. Moul di ngs can
be e.g. transparent sheets, |enses, optrda1 storage nedia or carriers for
optical storage nedia or also articles fromthe field of autonotive

gl azing, such as e.g. light-diffusing panes. The invention provides in
particul ar oRdlyarbeiateshsvingdigaod wettabiliter s for optical storage nedia, such
as e.g. 10 witable optical data stores, which have a good capacity for
bei ng coated and wetting capacity and are suitable e.g. for application of
dyestuffs frofeSaldfkion 0\'11 s ﬂﬁff&ﬁ?‘ﬁdﬂa ab ra%m)ﬂﬂﬁe tedfal b roﬁﬁ&ﬁ&%fm) re,
the optical injection I ngs t he pol ycarbonat es accorglng to the

i nvention ha\lmnsparmtatnjmloy mowldirgsdencyarticulsoifbr tHS produsipar eftinjectjorct i on
nmoul di ng nce above all the fie and of

o e X eal nSuinfR3p" oS ol vind mpuidipgd optaisatle. fords 5L Plyed ooty used

as a vari abl %cé&&&?%'ﬂl% m@&@l{dﬁr Mb&laings Bsh H@E’?Uﬁ&ﬁsﬁﬁrehﬁﬂﬂgtsql'éﬁﬁﬁ'5}5&%51 of
data. Exanples of this type of 20 optical dafa stores are CD, super-audio

CD, CD-R CDsRageDvBiaDvDaRiers fWIDpFipalB\dmg'thed)VDfRIAbemddaDﬁoﬁirthnsﬁphimt

t her nopl astic for xanpl car bonat e, pal thyl .. .

ret hacr yi at it A v oyt i e A Reores, THB B LR Pravidfsoled 1 or
opti cal %)taﬁ[o%% dii?i@élastoxra’gé yrs‘e@w@lnearﬁe@%a oﬁti@a?ttsicﬁﬁge ARbR! k@éh dsSe. %U' table
in partlcul ar for optical disks which can be witten to once and rea

sever al 1Q i nesvriable adpiisak dataoﬁmee,alwhlqhn bave atgood erpacibe fow beingreoatgdsander al
times, and for uct on of. fr d. of a tonDtlve
ol oo ng- - uchveitmiEeRtity Bha 8B fiBRit S B apichAFR o Brsshiitnd Pl
excel | ent neghaub!fréh Qlféhlpoﬂat,mécﬁa.n%rth&ﬁﬁbré,%é%I@ht:&ﬂ ifljeécflon mouldings of

the polycarbonates according to the invention have a relatively low tendency to soil.

15 Transparent injection mouldings are of importance above all in the field of glazing

and of storage media.

Optical data recording materials are increasingly being used as a variable recording
and/or archiving medium for large quantities of data. Examples of this type of

20 optical data stores are CD, super-audio CD, CD-R, CD-RW, DVD, DVD-R,
DVD+R, DVD-RW, DVD+RW and BD.

Transparent thermoplastics, such as, for example, polycarbonate, polymethyl
methacrylate and chemical modifications thereof, are typically employed for optical
25 storage media. Polycarbonate as a substrate material is suitable in particular for
optical disks which can be written to once and read several times and also for optical
disks which can be written to several times, and for the production of mouldings
from the field of automotive glazing, such as e.g. light-diffusing panes. This
thermoplastic has an excellent mechanical stability, is not very susceptible to
30 changes in dimension and is distinguished by a high transparency and impact

strength.



30 changes in dinension and is distinguished by a high transparency and

i npact stren L . - gl gn Countries -2- Polycarbonate prepared
by the phase B oPh o8 ofei 8OEﬁTJi)e used for the production of optical
data stores of the formats descri bed above, such as e.g. for conpact disks
(CD) or digital versatile disks (DvD). Thgse disks often have the property
of building up a high electrical field during their production in the
injection 5 nmoul ding process. During production of the optical data store,
this high fie t bsirat S ign of dust
fromthe envi ir)éc;)jlxca%{”%%J I{}O&H ({ h)glk%llije Spthfl&t ﬁlgeﬁ?&% (chgls’ls r%%rlljl d%adggar th80| gs such

as e.g. of thprodialos, oft optﬁmEdaﬂamtdnef of tlvmfdﬂnafsedhsclelsedt dwveuaichtas of. fohe
finished injection-npulded articles and makes the injection nouldin

process diffieumpact disks (CDg or digitad vepsaldleidigpr{VHAr  dheseedishs olémay léavpctge

h , :
Gori oi ont viet Dby Bt Bidihe 8 & hfatl <l Mircd? REldBhrin3hdhr 6RUL R e Ffagh © @
non- pol as dyesibulding procw';st h Durfhgepiodfidtioappf tleabptival fdacirsieed, vbist kigh sfistdh  as

e.g. dibutyl ether, ethylcycl ohexane, tetrafl uoropraqgpan cycl ohexane, 15
met hyl cycl oheStERgthoen thet %ef%ﬁ%? Is3fspentn attractigngef sk om %ﬁwnmr@uaerﬁ Or the
surface of t I

stores thus cg[ﬁcge é%%?gﬁggggr?p@guﬂgﬁaftﬁ%g H dscea%\t&%é \?vlls t%%;elést% ﬂ&p & and

t herefore | eadrhlchaedimfeemhesqmamty bEthei ﬁrhshedahjeonnoﬂ ﬁyoﬁtded z\@uadsseammm thé the
el ectrostatic, Charg ng. pf a sub(éﬁate material can be quantified e.g. by
measur ement  ofUScHeM Boulding process; ulty 4 particular distance fromthe
substratjg surface. In the case of an optical data store in which e.g. a
dyestuff conponent is applied to 25 the surface in a spin coating process,
a | ow absol ut b ielfetharinoad khioveh dha tthe elprtiostatic charging, in particular of disks (for

optical data carriers), leads to a deficient wettability above all with non-polar media,
such as e.g. a non-polar dyestuff, or with a dyestuff application from solvents, such
as e.g. dibutyl ether, ethylcyclohexane, tetrafluoropropanol, cyclohexane,
15 methylcyclohexane or octafluoropropanol. A high electrical field on the surface of
the substrate during dyestuff application to writable data stores thus causes, for
example, an irregular coating with dyestuff and therefore leads to defects in the

information layer.

20 The extent of the electrostatic charging of a substrate material can be quantified e.g.
by measurement of the electrical field at a particular distance from the substrate

surface.

In the case of an optical data store in which e.g. a dyestuff component is applied to
25 the surface in a spin coating process, a low absolute electrical field strength is
necessary in order to guarantee uniform application of the writable layer and to

ensure a trouble-free production process.

Furthermore, a high electrostatic field causes losses in yield in respect of the
30 substrate material due to the facts described above. This can lead to a halt to the

particular production step and is associated with high costs.



necessary in order to guarantee uniform application of the witable |ayer

and to ensur e-free.praduction process. Furthernore, a high
el ectrostatic ‘{?Lfeb% o ih yield in respect of the 30 substrate

material due to the facts described above. This can lead to a halt to the
particul ar production step and is associated with high costs. BV5 04 1

109-Foreign Countries -3- In order to solve this problemof a high static
chargi ng, several set-ups have been pursued. In general, antistatics are

added to the substrate.material,as addi.tives. . Antistati ol ycar bgnat e
conposi ti ons I_S&r %raareg)c?qlﬁee iy, prpblgm, Og ﬁqgéh %ﬁc shaeing, IS-%Vl’:éaﬁ Sgtﬁ\’%s 8%"9‘ acid
derivatives, pib@d. ald @encile aadél@tbst e tddgedP @ YAkl RaleemakriaNhd addtivgs. 5 EP
0922 728 describes various antistatics, such as polyal kyl ene gl ycol
derivatives, Astifighopayeasbasiatanpesiionspudeatribedses. yu P 62 20¢ 3381A.vHeteves,

phosphi ne oxi ' ryl roxyanine ' ¢ I l.ndi.vi dual |'y
or as m xtur egl%)%qﬁ%gc ?g%ggrz@éxﬂ%éﬁfgglﬁ’ %\e ?ﬂge@gé W@%%gﬁe?’eﬁﬂag’gﬁg{é Sers of
phosphor sus aEP ®923 728didkdribee varidils Mdika@tits, 3ufibds polgaldpleas ghesl dativatdndsg acid

derivatives. In WO 00/50Q.10 488, 3,5-di-tert-butyl phenol is enployed as a
chai n termi na¢tBexyl#ed sarbifan Jaonalausate aplysijoxaee derivativess RiRspiing exiden andr

leads to a lo ' i f | Sk k ma I al
conpared wt h&g‘%ﬁ@gﬁ}t‘if&é‘ﬁgﬁ%ﬁa@% earer(r?lna@ giédeﬁgi@]ggﬁglo9§%§8&kﬁ B%%s cxrrﬁ{)es

pol yet hyl ene Ipanesat Apglicationl JPolog p2aypBE e ndesciibies vestdry asf piosphcriotis \aerl hor

pol ycarbonate. 15 However, the additives described can also have an adverse
effect on t headshtdyssr (7S Patent 51668202 Wescribes sylanis ped degivaibvest HayWPMUSY o
escape fipomt erd.aly eor ohai L.S: 1 Seihdeed a
desir abllg ef fi@t’ @?E)(?i tlte ebut r}P Ilcr\esntoa?s [ eén %?%Jgg‘fﬁ cehgfnt %ﬁ?ﬁlg%)%%&eeapgﬂ%ezm@fraggt i on
of a deposit pocegefl dhis chairctepyinawr lddds oy Bywer tstagic chagangt ofahe 26raspogtingrs i n

t he pol ycarbonate can also | ead to a poorer ]| evel of _ nechanical
oty substrate materla? compared with coewentlona cha?n terminators. JP 6% 207 358-A

describes polyethylene derivatives and polypropylene derivatives as additives for
polycarbonate.
15
However, the additives described can also have an adverse effect on the properties
of the substrate material, since they tend to escape from the material, i.e. to ... the ...
the surface. This is indeed a desirable effect for the antistatic properties, but can
lead to formation of a deposit or defective copying. Moreover, the content of
20 oligomers in the polycarbonate can also lead to a poorer level of mechanical
properties and to a lowering of the glass transition temperature. Furthermore, these
additives may cause side reactions. The subsequent "end-capping” of polycarbonate
which has been obtained from the transesterification process is expensive and the
results achieved are not optimum. Introduction of new end groups into the material

25 is associated with high costs.

There is thus the object of providing a composition or a substrate material which
meets the requirements of a field strength on the substrate surface which is as low as
possible, and avoids the disadvantages described above.

30
Surprisingly, the object has been achieved by employing for the production of

optical data stores those materials in particular which contain as few incorrect



properties and to a lowering of the glass transition tenperature.
Furthermore, ghg & .cause side reactions. The subsequent

"end- cappi ng" SP-potyes Tat e jgS h has been obtained fromthe
transesterification process is expensive and the results achieved are not
optimum Introduction of new end groups jfito the material 25 is associated
with high costs. There is thus the object of providing a conposition or a
substrate nmateri al mhich neets the requirenments of a field strength on the
substrate surfac ossible oj ds. % dlsadvantages

descri bed aboﬁgc 30 éﬂr%#??ﬁ% SW%Whgnggngﬁtaﬁgsnﬁge f %ﬁfg.e s ﬁoylng

for the produsdssible Bf theolptv ﬁl@'lecdﬁ't avég}ﬁr(ﬁﬁ‘at&hfﬂﬁﬁcmfeeébl&ﬁ ak:éurﬂ@lafel @ ar
whi ch contain as few incorrect BM5S 04 1 109-Foreign Countries -4-

structures, |ﬁ¢¥%ﬁ?mﬁwtar as few carbanmate conpounds of specific structure,
as possible in the | ow nol ecul ar wei ght content which are able to

accunul ate in a solvent extract. 5 A certain content of carbamate conpounds
in the ssbstrAtertaatdhteat of airbhaaassfdundyyinadidisibsateomateidi Edn/escaubyd

cont am nati on ofﬁgrecursors or by the preparation process itself. The
present i nver® addiipp\afardditivssy b¥rewtaminations of PERSUFSSTe Odle tieaprepargheich, 10
measured in t %gﬁgegpe extract by chromatography by neans of HPLC, 0.2 to
300 ppm prefera 2 to 250 ppm particularly preferably 0.2 to 200 ppm
one or nore conpounds chosen fromthe formula (1) p RBROR ROO\ / \ O

N2 (1) RgR L . . :
The present invention provides polycarbonates as substrate materials, which,

10 measured in the acetone extract by chromatography by means of HPLC, 0.2 to
300 ppm, preferably 0.2 to 250 ppm, particularly preferably 0.2 to 200 ppm, one or

more compounds chosen from the formula (I)

0] 3 0
/U\ I /U\ R
5 I
R R
wherein
15

R! and R? independently of one another denote hydrogen or C;-Cj,-alkyl, preferably
methyl, ethyl, propyl, isopropyl or butyl, or

R!' and R? together denote C4-Cjy-alkylidene, preferably C4-Cs-alkylidene,

20 particularly preferably C4-Cs-alkylidene,

R? and R* independently of one another represent hydrogen, C;-Ci,-alkyl, preferably
C1-Cg-alkyl, or phenyl, or R® and R* with the carbon atom to which they are
bonded form cyclohexyl or trimethylcyclohexyl, and

25

R’ denotes hydrogen, C;-Cj;-alkyl, Cs-Cjp-cycloalkyl, phenyl or cumyl,
preferably hydrogen, tert-butyl or cumyl.



wherein 15 Rl and R2 independently of one another denote hydrogen or

Cl- C12- al kyl
and R2 toget

particularly preferably C4-C5-al kyli dene,

, ) met Ryl . .ethyl, propyl, isopropyl or butyl, or
BT = eé( (e dene, preferably C4-C8-al kylidene,

R3 and R4 independently of one

anot her represent hydrogen, Cl1-Cl2-al kyl_ 5spreferably C-Cg-alkyl, or
phenyl, or R3 and R4 with the carbon atomto which they are bonded for
cycl ohexyl or trinmethyl cycl ohexyl, and 25 R5 denotes hydrogen, Cl-Cl2-al kyl,

C5- C12- cycl oalkyl , . phenyl. or cunyl, ef.er abl droggn, tert-butyl or
cumyl - o o4 PuREERYHsh ciiiing i hE Yok, M, BB el i 4 < o
the inventi onnfrben-mduldd 4Hi€leepRidiably AnadptichNHiGE,! 4 Wiy BNt @Chirging,
preferably an optical disk, a low electrostatic charging. This is inportant
i n particul arThidis impertpatda pexticslar &ir thgpriodegtiostod optieal Fomes malixhe

pol ycar bonat es/ substrate materials according to the invention can be

prepared by choosing suitable process paraneters:

Ri
20

m

The content of conpounds

of the f®rnulEhelpslycatbaiarestrabitiitd Hareath dgosignetathe iheditioncan ferprepaed| e,
the purity of the educts and auxiliary substances is inportant. 10
Furt her nor e, Drdwesiag suifableprocess paamelssit he nol ar ratio of bi sphenol and
phosgene enpl oyed, tenperatures during the reaction, reaction and dwel |
times, may be decisive. For the person skilled in the art, the object
control the prieceasgemtusthcohp@indt of the foinsulacicor di cn be ihfhenced dytdeverabf t he
car banat e conftaent in the substrate pmterial are not exceeded, 15

10

15

20

25

30

ctors. For example, the purity of the educts and auxiliary substances is important.
Furthermore, process parameters such as the molar ratio of bisphenol and phosgene
employed, temperatures during the reaction, reaction and dwell times, may be
decisive. For the person skilled in the art, the object is to control the process such
that the limits according to the invention of the carbamate content in the substrate

material are not exceeded.

A suitable choice of process parameters in order to obtain the desired substrate

material can appear as follows:

While the excess of phosgene used, based on the total of bisphenols employed, is
between 3 and 100 mol%, preferably between 5 and 50 mol%, in conventional
continuous polycarbonate synthesis, the substrate material according to the invention
is prepared with phosgene excesses of 5 to 20 mol%, preferably 8 to 17 mol%. In
this procedure, the pH of the aqueous phase is kept in the alkaline range, preferably
between 8.5 and 12, during and after metering in of the phosgene via subsequent
metering in of sodium hydroxide solution once or several times or corresponding
subsequent metering in of bisphenolate solution, while it is adjusted to 10 to 14 after
addition of the catalyst. The temperature during the phosgenation is 0 °C to 40 °C,
preferably 5 °C to 36 °C.

The polycarbonates according to the invention are prepared by the phase interface
process. This process for the synthesis of polycarbonate is described in many cases

in the literature; reference may be made by way of example to H. Schnell, Chemistry

isto



A suitabl e choice of process paraneters in order to obtain the desired

substrate i0'34l appe as.follows: Wiile the excess of phosgene
used, basednmm%ﬁ)l s enployed, is 20 between 3 and 100
nol % preferably between 5 and 50 nol % in conventional continuous

pol ycar bonate synthesis, the substrate negerial according to the invention
is prepared with phosgene excesses of 5 to 20 nol% preferably 8 to 17 nol %

In this procedure, the pH of the aqueous phase is kept in the alkaline
range, preferabhl bet 8.5 and durj ng and after. neteri .n of the
phosgene via @%b%}g&ﬁémy%%&a%ﬁgﬂ@mﬁ %S%Wﬁmvﬂf;gyt’ g%cffgle_g‘écf Eg'i’lbsﬁerénce or
several tinMesNew YoRk 1960pBH étGeq. SR AHE ReIBVEMoNd 0 TCAHdeRiatiBh PORMYE
solution, while it is adjusted to 10 to 14 after addition of the catal yst.

The t enper at utye Imenfaciy arde Splibonydylethpds), PeuloWe Morgan, dnterspiea¢ee Publishess, C t o
36 C. 30 The \pol ¥ca t r di he. invent re pr r by the
phase i nt erfalg%w)&gorr%?gés]%éﬁ%%?‘gﬁglpoéggsté @6‘%&?% rls%?h gs}fc er(ﬂl%plg‘®é\§}g%%¥at eis

descri besl in '"Papcafbaase" i i t hBedkel/Brainyr eKuhstbtoffeMaribuel, beolmse by/iway of
example to H._Schnell, Chem stry BVM5 04 1 109-Foreign Countries -6- and
Physi cs of Pdigixsrbamates BelyarinlonBolyewsri Ealulogeogsterg Carl HansercY eegeMuaishi sher s,
New York 196 t_Se R Imr vigws, vol. 10, "Condensation

Pol yner s by&%%?&a%gl ﬁ;kﬁ%j“tﬁdl}?i on Igbﬁﬁodég Paul W Mbrgan, |nterscience
Publ i shers, New York 1965, chap. VIII, p. 325, to Dres. U Gigo, K

Kircher and P, R _Miller, 5 "Polycarbonate" in Becker/Braun,
Kunst st of f - HaMeR9IERE ta,bispracess.the phesgenatiop of adisodivg) salicftadigphepe)) (Qeefi%r |

Cel | ul ogg- est . I ' ) -145 and to
Ep. A 0 17 0 g O val B TEpYEDIP An et Becn MOt S ced Brocah dndts
salt of a bi sgtkedinelso(uionqr susptfsion)xis wariedf out dn ithel preberse odfruml @iprt wiigatlic has
been initially_ introduced into an aqueous- al kgﬁl}é n% sol ytion (or suspension)
is carried oulleR! OReSOheRY aMEBIGWIiEh iffi@is aotegard phase.  The oligocarbonates

formed, which are chiefly present in the organic phase, are subjected to a
condensation reaction with the aid of suitable catalysts to give high molecular
15 weight polycarbonates dissolved in the organic phase. Finally, the organic phase is
separated off and the polycarbonate is isolated therefrom by various working up

steps.

Dihydroxyaryl compounds which are suitable for the preparation of polycarbonates

20 are those of the formula (2)
HO-Z-OH (2)

in which
25
Z is an aromatic radical having 6 to 30 C atoms, which can contain one or more
aromatic nuclei, can be substituted and can contain aliphatic or cycloaliphatic

radicals or alkylaryls or heteroatoms as bridge members.

30 Preferably, Z in formula (2) represents a radical of the formula (3)



sol vent or solvent m xture which forns a second phase. The ol igocarbonates
formed, whic chi nt..l.n the organic phase, are subjected to a
condensat i onri?lglzsla“i g?nﬂlﬁkﬁ?%nﬁ(z&o [%‘ﬁof suitabl e catal ysts to give high

nmol ecul ar 15 wei ght pol ycarbonates di ssolved in the organic phase. Finally,
the organic phase is separated off and ihe pol ycarbonate is isolated
therefrom by various working up steps. D hydroxyaryl conpounds which are
suitable for the preparation of polycarbonates 20 are those of the fornula
(2) HOZ-OH (2) in which 25 Zis an aronati% radi cal having 6 to 30 C
atonms, which can contain gne I'c nuclei, can be substituted
and can contain aliphatic Q radi cal s or al kylaryls or

het er oat ons as bri dge nenbe y, Zimyformula (2) represents a
radi cal of the fornula (3) toreign Countries -7- Re Rs R7 X
in which R6 and R7 independgfitly of one ahother represent H, C -G g-al kyl,
Cl- C18-al koxy, 5 halogen, such as O or Br, or in each case optionally
substituted qﬁ%h%?{ aral kyl, preferably Hor d-C 2-alkyl, particularly
preferably H or -C8- alkyl, and very particularly preferably H or nethyl,
and X represents a single bond, -S®2-, -CO, -0-, -5-, d- to C6-alkyl ene,

C2- to GC5- 10 al kd}/I Ldene or C5- to C6-cycloal kylidene, which can be
substituted by @d Ri gndependently of one another represent H, C,-Cis-alkyl, C;-Cis-alkoxy,

5 halogen, such as CI 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 very particularly preferably H or methyl, and

X represents a single bond, -SO;-, -CO-, -O-, -S-, C;- to Cg¢-alkylene, C;- to Cs-

10 alkylidene or Cs- to Cg-cycloalkylidene, which can be substituted by C- to
Cs-alkyl, preferably methyl or ethyl, and furthermore Ces- to Cjp-arylene,

which can optionally be fused with further aromatic rings containing

heteroatoms.

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

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

G
A

3

(3a)
R® R°
g
'—C|3 / \ ?Ha
CH, (|3 (3b)

CH

3

20 wherein



C6- al kyl, preferably nethyl or ethyl, and furthernore C6- to Cl2-aryl ene,

whi ch can opty > ' urther aromatic rings containing

het er oat ons. 41168 }é,? WIM}CJ ents a single bond, C, to C5-alkyl ene,
C2 to C5-al kylidene, C5 to C6-cycloal kylidene, -0-, -SO, -CO, -5-, -S02
or aradical of the fornula (3a) or (3b).gC C 3~\ (3a) RRH3 ~CH3
CH3 CG (3b) CH3 20 wherein BMS 04 1 109-Foreign Countries -8- R8 and R9
can be chosen individually for each X1 and i ndependently of one anot her

denot e hydr 098N0l o BORREE il in A SHPEARY IYFEA8ERuGHTRS Pdpcloffbfy !, X0

denotes carbon an denotes an I nteger trom erably or 5,
with the proviso tdeabtediydadgenloe@stto Opalkgl, prefechblyRB dedidn RAethyorsdthgd] t aneousl y
al kyl . Exanpl es of di hydroxyaryl conpounds are: dihydroxybenzenes, 10

di hydr oxydi phenyl s, bi s-(hydroxyphenyl)-al kanes, bi s-(hydroxyphenyl) -

cycl oal kanes, xbi s- ghvdraxyphenyl ) -aryls, bis-(hydroxyphenyl) ethers, bis-

5
n denotes an integer from 4 to 7, preferably 4 or 5, with the proviso that on at

least one atom X', R® and R’ are simultaneously alkyl.

Examples of  dihydroxyaryl compounds are: dihydroxybenzenes,
10 dihydroxydiphenyls, bis-(hydroxyphenyl)-alkanes, bis-(hydroxyphenyl)-
cycloalkanes, bis-(hydroxyphenyl)-aryls, bis-(hydroxyphenyl) ethers, bis-
(hydroxyphenyl) ketones, bis-(hydroxyphenyl) sulfides, bis-(hydroxyphenyl)
sulfones, bis-(hydroxyphenyl) sulfoxides, 1,1'-bis-(hydroxyphenyl)-
diisopropylbenzenes and compounds thereof which are alkylated on the nucleus and

15 halogenated on the nucleus.

Diphenols which are suitable for the preparation of the polycarbonates to be used
according to the invention are, for example, hydroquinone, resorcinol,
dihydroxydiphenyl, bis-(hydroxyphenyl)-alkanes, bis-(hydroxyphenyl)-
20 cycloalkanes, bis-(hydroxyphenyl) sulfides, bis-(hydroxyphenyl) ethers, bis-
(hydroxyphenyl) ketones, bis-(hydroxyphenyl) sulfones, bis-(hydroxyphenyl)
sulfoxides, a,0'-bis-(hydroxyphenyl)-diisopropylbenzenes and compounds thereof

which are alkylated on the nucleus and halogenated on the nucleus.

25 Preferred diphenols are 4,4'-dihydroxydiphenyl, 2,2-bis-(4-hydroxyphenyl)-1-
phenyl-propane, 1,1-bis-(4-hydroxyphenyl)-phenyl-ethane, 2,2-bis-(4-
hydroxyphenyl)propane, 2,4-bis-(4-hydroxyphenyl)-2-methylbutane, 1,3-bis-[2-(4-
hydroxyphenyl)-2-propyl|benzene (bisphenol M), 2,2-bis-(3-methyl-4-
hydroxyphenyl)-propane, bis-(3,5-dimethyl-4-hydroxyphenyl)-methane, 2,2-bis-

30 (3,5-dimethyl-4-hydroxyphenyl)-propane, bis-(3,5-dimethyl-4-hydroxyphenyl)
sulfone, 2,4-bis-(3,5-dimethyl-4-hydroxyphenyl)-2-methylbutane, 1,3-bis-[2-(3,5-



(hydr oxyphenyl ) ketones, bis-(hydroxyphenyl) sulfides, bis-(hydroxyphenyl)
sul f ones, bi ul.f.oxi des, 1,1'-bis-(hydroxyphenyl)-
dllsopropylbSBﬂﬂy&¥P¥y&?8ﬁXI?C§uo%ﬁereof whi ch are al kyl ated on the nucl eus
and 15 hal ogenated on the nucl eus. Di phenols which are suitable for the
preparation of the polycarbonates to be uged according to the invention
are, for exanple, hydroquinone, resorcinol, dihydroxydi phenyl,

bi s- (hydr oxyphenyl ) - al kanes, bi s- (hydroxyphenyl) 20 cycl oal kanes,

bi hyd
b -t o DGOA RSB Rer SN SIe Tl et ot
sul f oxi des, a3athn&ﬂbmmdkﬂmXQRQBManﬂiTN&Dropylbenzenes and conpounds

thereof which are al kyl ated on the nucl eus and hal ogenated on t he nucl eus.
25 Preferred di phenols are 4, 4 - di hydr oxydi phenyl ,

2, 2-bi s- (4-hyglrp n o] e, 41y ;

“bis- E4 gydrgxypﬁﬂagf y%ﬁ§%§ H%%gﬁg H%Qb|éatﬂﬁwﬁ§%73?9gﬂghy|%bpbéﬁhe
2,4-bis-§4- hyhycboogyphelml) j)he?x-ytreﬂlblyé b, xbB;(4hydrdXyphéridd -gropane, 2,2-bis-(3,5-
hydr o henyl pr o ben b henal b met hyl - 4-

hzdr o?ylghen% %lmﬁF béﬂﬁvdrcmyg )séralpi% hy1=bis- ﬁ‘ir&%f%ﬁ@ﬁyﬁ)cmlﬁp%@ﬁ%, apd »_pj g

30 (3, 5-di net h #%h%ngwgﬁyg yb )3 ?frﬁr?ﬁ?%cyclohexane (bisphenol TMC).

bi s- (3, 5- dlnet nyl’j
2, 4-bi s- (3, 5- dlnethyl 4- hydroxyphenyl) 2-nmet hyl butane, 1,3-bis-[2-(3,5 BM5

O 13 e SRRk yichie SRR AU B A Y B OB L enzere

Parti cuhgr |y prefergad ﬁep@e@@hsa@f e 44085 - Slishyal 0xyghrgaylin ﬁ]eld%hﬁarw e
hydr oxyphenyl ) - phenyl - et hane, 2, 2- bi s- (4- hydr oxyphenyl ) - pr opane,

2, 2-bis-(3, 5- Oﬂ‘emiagtmglsschnﬂyniﬂcﬁ@panIOﬁ;ﬂS@p&@éé 052, 2 211 956 and 3 832 396,
1, 1- bi s-(4-hy hen

1, 1- bi s- ( 4- hy ﬁ&?m éec‘ﬁ/@“%n ?ﬂe?ﬂ%&}k? gremegraeh (Bl Sshaell) CHERSIY These
and further SéfidtI@lBJsPésCHfﬂ*tﬁ?&Ir&rﬁf&, HRSSeibReP B liShers, NS York 899, §358 8 148

seq.; p. 102 et seq.", and in "D. G. Legrand, J. T. Bendler, Handbook of
15 Polycarbonate Science and Technology, Marcel Dekker New York 2000, p. 72 et

seq.".

In the case of the homopolycarbonates, only one diphenol is employed, and in the
case of copolycarbonates two or more diphenols are employed. The diphenols used,
20 like all the other chemicals and auxiliary substances added to the synthesis, may be
contaminated with the impurities originating from their own synthesis, handling and
storage. However, it is desirable to work with raw materials which are as pure as

possible.

25 The monofunctional chain terminators required for regulation of the molecular
weight, such as phenol or alkylphenols, in particular phenol, p-tert-butylphenol, iso-
octylphenol, cumylphenol, chlorocarbonic acid esters thereof or acid chlorides of
monocarboxylic acids or mixtures of these chain terminators, either are fed to the
reaction with the bisphenolate or the bisphenolates, or are added at any desired point

30 in time of the synthesis, as long as phosgene or chlorocarbonic acid end groups are
still present in the reaction mixture or, in the case of the acid chlorides and

chlorocarbonic acid esters as chain terminators, as long as sufficient phenolic end



10 172, 2 991 273, 3 271 367, 4 982 014 and 2 999 846, in the CGernman

O f enl egungss i 64 g 2,063 050, 2 036 052, 2 211 956 and 3 832
396, French B1S 04 ©209-Fofede Eunce 9561 518, in the nonograph "H. Schnell,
Chem stry and Physics of Polycarbonates, Interscience Publishers, New York
1964, p. 28 et seq.; p. 102 et seq.", and-in "D. G Legrand, J. T. Bendler,

Handbook of 15 Pol ycarbonate Sci ence and Technol ogy, Marcel Dekker New York
2000, p. 72 et seq.". In the case of the honopol ycarbonates, only one

di phenol is e , I S£..0 |y t g

di phenol s ar egglﬁgﬁgetﬁem%ﬂ%f? ;@%@gsﬁas%éﬁwgo F?E‘%&g% ﬁ?ﬁé‘y\%t ﬁlg'r %’gm cal s
and auxi | i ar ytesuinatonoe esmaddiad atecaddaé afigtrthé peosgenation, itea pasiticardraat @dini t h
the inpurities qrigipati fromthejr own synthesis, handling and _storage.
However, it i@ Hme; PAE ShPEens Tk N0 RETARH e PHIAIE EN BRcnoleyeh JREN g

ossi ble. 25 0 i i ] I, 1 : i on of
p Eﬁ%ré&%ﬁf bl glf&é/ha‘i’g ?etéﬁ@@h{‘béf@feﬁ}hg %}afa{]y%t, tlggklﬂherr%tﬁ Ble aBOY A

t he nol ecul ar  wei ght, phenol or al kyl phenols, 1 n particular phenol,
p-tert-batyl pparaldd] théreto- octyl phenol, cunyl phenol, chl orocarbonic acid
esters thereof or acid chlorides of nonocarboxylic acids or m xtures of
these chain termnators, either are fed to the reaction with the _

bi sphenol at e gy tht hemb RARRA Undltiinchty AehtsaHtARehHinghdenf BHkuRd tBPelsedO | N
time of the synthesis, as l'ong as phosgene or chlorocarbonic acid end groups
are still praseaddednta Hhe reyathesion but xonventionally rbefdre thasehaih tetmeinatorsd

chl orides and..chl or,ocarbonic acid esters,as . chaln termn nator as, |l ong as
SUT {1 61 ent - phEHGTERO S aispRry phend 6 3P ShRaG T g WhaRgboL i Flasey o
pol ymer 90f or ngdivetichaly akdd bl Slso Riigturss 3P the, pdPHeNSIs or bide abididRlorides.m nat or
or terminators are added after the phosgenation, at a position or at a point
in tinme when phosgene is no |onger present, but the catalyst has not yet
PN et L edsbe oPtnd Qipinds RAEL Bifed B RBIOln e BRLA Hyard GPBHIBE 11

which can be used are, for example,

15 phloroglucinol,
4,6-dimethyl-2,4,6-tri-(4-hydroxyphenyl)-hept-2-ene,
4,6-dimethyl-2,4,6-tri-(4-hydroxyphenyl)-heptane,

20
1,3,5-tri-(4-hydroxyphenyl)-benzene,
1,1,1-tri-(4-hydroxyphenyl)-ethane,

25 tri-(4-hydroxyphenyl)-phenylmethane,
2,2-bis-[4,4-bis-(4-hydroxyphenyl)-cyclohexyl|-propane,
2,4-bis-(4-hydroxyphenyl-isopropyl)-phenol and

30
tetra-(4-hydroxyphenyl)-methane.



5 parallel thereto. In the sane manner, any branching agents or branching
agent ”1Xture§Nﬁﬂ¥Pﬁl&§F§mﬁ§[@o$?ﬂ§9 to the synthesis, but conventionally
before the c . rrsphenol s, quaternary phenols or acid
chlorides of tri- or tetracarboxylic acids are 10 conventionally used, or
al so m xtures of the pol yphenols or of the-acid chlorides. Sone of the

conpounds having three or nore than three phenolic hydroxyl groups which
can be used are, for exanple, 15 phlorogl ucinol,

4, 6-di net hyl -&..4 i = 4- - - ST

4. 6- di met hyl -%‘f“zf fr ?{eio—tﬁ-tﬂﬁcg%ﬁ %2%}’?“ 2‘3‘% %%e‘,%?%xybem“’ acld, trimesic

1, 3,5-tri- (4-deydJr oopapheoy| ghidrdezennd  313-bisi3tmethyld4-hydioaypheingl)yd-gxe2 Bane,

25 tri-(4- hyd({jﬁ)@/ hf(ein | ) - phenyl net hane,

2,2-bis-[4,4- Jgﬂlﬂédroxyphenyl)-cyclohexyl] - pr opane,

2, 4- bi s- (4- hydr oxyphenyl -i sopropyl ) - phenol and 30

tetra- (4-hydroxyphenyl)-nmethane. BMS 04 1 109- Foreign Countries -11- Sone of
t he ot hebp trilrafected obainchimgpagets aree 323-biseBhmethpixd-bgdsypheagl)-oxa-2,8€si ¢

i 0 ST PR oo 202

3, 3- bi s- (3-net hyl - 4- hydr oxyphenyl ) - 2- oxo- 2, 3- di hydroi ndol e and
1,1,1-tri-(4-hydroxyphenyl)-ethane. The catalysts used in the phase
i nterface syntheesitalysis esadeintthephassrinteeace symthesistare tdrtiary aminex, iy panticwler

tributylam netfie&&la%}lg,l t?mupy?éml%t:,e Er?(}éltﬁelng%re,l ‘iif-é‘tﬁ | ll\ll)_egﬁ}nre]:}/ lI\Rin{%?hr illgjli)ghedine
ylp y

10 and  N-i/n-propylpiperidine; = quaternary = ammonium  salts, such as

tetrabutylammonium / tributylbenzylamonium / tetraethylammonium hydroxide /
chloride / bromide / hydrogen sulfate / tetrafluoroborate; and the phosphonium
compounds corresponding to the ammonium compounds. These compounds are
described in the literature as typical phase interface catalysts, commercially

15 obtainable and familiar to the person skilled in the art. The catalysts can be added to
the synthesis individually, in a mixture or also side by side and successively,
optionally also before the phosgenation, although meterings after the introduction of
phosgene are preferred, unless an onium compound or mixtures of onium
compounds are used as catalysts, in which case addition before the metering in of

20 phosgene is preferred. The metering of the catalyst or catalysts can be carried out in
bulk, in an inert solvent, preferably that of the polycarbonate synthesis, or also as an
aqueous solution, and in the case of the tertiary amines then as ammonium salts
thereof with acids, preferably mineral acids, in particular hydrochloric acid. If
several catalysts are used or part amounts of the total amount of catalyst are metered

25 in, different methods of metering can of course also be carried out at different places
or at different times. The total amount of catalysts used is between 0.001 to
10 mol%, based on the moles of bisphenols employed, preferably 0.01 to 8 mol%,
particularly preferably 0.05 to 5 mol%.

30 The conventional additives for polycarbonates can also be added to the
polycarbonates according to the invention in the conventional amounts. The

addition of additives serves to prolong the duration of use or the colour (stabilizers),



10 and N-i/n-propyl pi peridine; quaternary amonium salts, such as

tetrabutyl ampid 1 §F9}éti I@g&]% ‘J:am)nl um/ tetraethyl anmoni um hydr oxi de /
chloride / rwrd@#-@rydrog%}n—?u‘:\—%at / tetrafluoroborate; and the
phosphoni um conpounds correspondi ng to the amoni um conpounds. These
conpounds are described in the literatune.as typical phase interface

catal ysts, commercially 15 obtainable and famliar to the person skilled in

the art. The catal ysts can be added to the synthesis indi Vi duaIIy, in a

phosgenat | on, DS TPRAgRsarLE GRCmaMAsERaic Ak, sRRARIRY MRGUETEE, °°

preferred, unddapts thn polyimen propwoies do Opartiduldru stecssef (mpaummcmmgum & e used
as catalysts, in which case addition before the metering in of 20 phosgene

i s pref erred. MbEs;Hanspropfingragepts. irantysglass f1bgef)-al yst s can be carried out
in bulk, in an inert solvent, preferably that of the polycarbonate
synthesis, or also as an aqueous solution, and in the case of the tertiary
am nes then dkEhesemadditisies sal be adtldstbtcedfe polyieamiettsindividifally adpl iy amyndesiaéd aci ds,
in particular hydrochloric¢ a several cata ysts re used, or part
amount s of th‘@‘ YERPr afms&ﬁtdlfg re@alflawg% and dn patticpiay dmsctiy,on dfofatiopitheret hods

of metering ok, 6PURSE AR BE bRl S £Ub-cBlied LHBEGRnPSRCSIN s 21

different ti . The tota catal ysts used | en  0.001 to 10
nmol % based osontdxg theladditivks br skt tshemnf)barybel ad;kcbtcetlmbIbqumeﬂmeltms& mol %

parti cul arlyeéé)) .gferably 0.05to 5 rml e conve?tlonal ch?tlves for
pol ycar bonat ahCafsd PEVHGd&E & & MY 8(5‘9 THRf A dRetering, 15 theg U6 °f he
inventigp in ﬁlﬁk@elﬁ&@ﬂ%’ﬂr'n‘ﬁ&ﬁﬁe@&‘?ﬁ'ﬁébaﬂﬂ}@ of BdidH]1RRs 6f a&ﬁﬂém&%&esger ves to
prolong the duration of use or the colour (stabilizers), BM5 0O

109-Foreign Countries -12- to sinplify proce55| ng (e. g noul d reI ease

agents, flow auxiliaries s a rties

o part i cul arSulbleotsREs aftiesStified. FeSimele) in 888 FutastEF BaBIREE! | ng

agents, col or gih MughRSEIstVibY, €xford 1999", and in "Plastics Additives Handbook, Hans
Zweifel, Hanser, Munich 2001".

15
Preferred heat stabilizers are, for example, organic phosphites, phosphonates and
phosphanes, usually those in which the organic radicals consist entirely or partly of
optionally substituted aromatic radicals. UV stabilizers which are employed are e.g.
substituted benzotriazoles. These and other stabilizers can be used individually or in
20 combinations and added to the polymer in the forms mentioned.

Furthermore, processing auxiliaries, such as mould release agents, usually
derivatives of long-chain fatty acids, can be added. Pentaerythritol tetrastearate and
glycerol monostearate e.g. are preferred. They are employed by themselves or in a
25 mixture, preferably in an amount of 0.02 to 1 wt.%, based on the weight of the

composition.

Suitable flame-retardant additives are phosphate esters, i.e. triphenyl phosphate,
resorcinol diphosphoric acid esters, bromine-containing compounds, such as
30 brominated phosphoric acid esters, brominated oligocarbonates and polycarbonates,

and preferably salts of fluorinated organic sulfonic acids.



5 These additives can be added to the polynmer nelt individually or in any
desired m xt O 168 Y Ef3 ! nt mxtures, and in particular directly
on isolation Mnébﬂ Ser mel ting of granules in a so-called
conpoundi ng step. In this context, the additives or m xtures thereof can be
added to the polyner nelt as a solid, i-18- as a powder, or as a nelt.
Anot her type of netering is the use of 10 masterbatches or m xtures of
mast er bat ches of the additi ves or additive mxtures. Suitable additives are
descri bed, fog,&¥f tfn'a L &t ‘ne ol phy,

i B RoB ot AR i HE B ils R b E SRR ne iR 0P

El sevier, Oxfor "Plastic Hans ~Zwei fel,
Hanser, Muni c@aﬂOBﬂseiSclﬁrsef drmmdathdeetst sdrmbpb]ybeﬂadieae e1;ubberg axylatel mbber gani c

h hi t Wh h t
P cal s conaPETEaR SLaThr o BERTGE o0 alRar Py e riRisrodnd e ¢
radi cal s. W gbalthidk 2R6sen Wik At A& RERhNGREE: Fdth @heggrouﬁ U&?stlétlhgto?%yrene

benzotri azol es. These and other stabilizers can be used individually or in
20 conbi hat i caesylemitriladded albylt hmethatxyfmer (prefembly ommﬁhytenmemaedlate) or

Gor i vat i ves. obrRREL oA Aok il Era REvsth Tl st Sear e Bud menfite ™

tetrast ear at eyr3ffendddc¥fl8hidfilenONOSt earate e. g. are preferred They are

enpl oyed by thenselves or in a 25 m xture, preferably in an anmount of 0.02
to 1 w.% based on the wei ght of the corrposrtron Surtable fl ame-ret ar dant
additives ar hat e ,est trr hen res.orci nol

di phosphor | o BEIATBEEer Sy Sehes Sea RERG shRRIRIC, Ctineags Piagets

brom natjed phgIRMsbBeRCESh BSidRIeS ,ln@rvmrmmﬁtlﬁd Iﬂlxw@@aﬁlb@ RPégsbiadtibn with

pol ycar bonat es, and ref er abl y salts of fluorinated or gani c sul fonic acids.
BVS 04 1 109-Sehikizegn g&saﬁbreiSeelass (hallovahepdsrvrdnprgpaietillessdi fi ers are, for

exanpl e, graft polyners conprising one or nore

The polycarbonates according to the invention can moreover comprise carbamate

compounds of the formula (4)

3
HO 0] N 4
4 \Rz @

wherein R', R% R® and R* have the meaning given for formula (1).

15

The content of carbamate compounds of the formula (4) is measured by means of
HPLC in the acetone extract after alkaline hydrolysis with sodium hydroxide

20 solution and is in general 0.2 to 500 ppm, preferably 0.2 to 400 ppm, particularly
preferably 0.2 to 300 ppm (cf. also the examples).

The present Application furthermore provides the extrudates and mouldings
obtainable from the polycarbonates according to the invention, in particular those for
25 use in the field of transparent products, very particularly in the field of optical uses,
such as e.g. sheets, multi-wall sheets, glazing, diffuser panes, lamp covers or optical
data stores, such as audio-CD, CD-R(W), DVD, DVD-R(W) and minidisks in their
various only readable or once-writable and optionally also repeatedly writable

embodiments.



graft bases chosen from at | east one pol ybutadi ene rubber, acryl ate rubber

(preferably egid o] ;WFXE' %Cég! @Ff% rubber), ethyl ene/ propyl ene rubbers, and
grafting no ast one nononer fromthe group

consisting of styrene, 5 acrylonitrile or alkyl nethacrylate (preferably

met hyl nethacrylate), or interpenetrati-ng-siloxane and acryl ate networks
with grafted-on nethyl nmethacrylate or styrene/acrylonitrile. Furthernore,
col orants, such as organic dyestuffs or pignents or inorganic pignents 10
or IR absorbers, can be added, individually, in a mxture or also in
conbination with stabilizers, glass fibres, glass (hollow) beads or

i norgani c fi | Tler gresehbhénveoligre Arrthermore pravddesrttle mge ddthe pelyicartbeniteoaccording

nor eover conprise, carbamat coppaunds of the fornu (4 R3 OR 15 wherein
R, R, R3 antﬂtgé‘zlnl‘f‘é'%té’nt éﬁ’ﬁé’é?fﬂﬁ&oﬁpts/@ﬂ“ﬁdéﬁesﬁ mﬁ’PLﬁﬁ’(gf). The content of
carbamat e conpounds of the formula (4) is nmeasured by neans of HPLC in the
acetone extract after al kaline hydrolysis with sodi um hydroxide 20 solution
and is ih gen@mtier 0se2 arq fBOExampie, tprt efithoablimitihgZhe subjed master op dret presentir | y
preferably 0.2 t(%. 300 ppm (cf. also the exanples). The present Application
furthermore pP8A'¥8s the extrudates and noul dings obtainable fromthe

pol ycarbonates according to the invention, in particular those for 25 use
inthe field of transparent products, very particularly in the field of
optical uses,l.suchSaetyepages, shtch gre kmdwn tonb¢ reqiiredtis maylyaareargof biiifdingser
panes, |anp covers or .opti.cal .data stores, s as audi o-CD, CD-R(W, DvVD,
DVD- R(W and ni ni dYegkcée%%?dtaﬁéﬁﬁ’ a@‘i#%ﬁ%"‘é‘?‘fﬁ?gﬁggﬁ%ol e or once-witable and
optionalpy al so repeatedly witable enbodinents. BMS 04 1 109-Foreign

Countries -14-
2. Films

3. Blow-moulded articles (see also US-A 2 964 794), for example 1 to 5 gallon
water bottles.
15
4. Transparent sheets, such as solid sheets or, in particular, hollow chamber
sheets, for example for covering buildings such as railway stations,

greenhouses and lighting installations.

20 S. Optical data stores, such as audio CDs, CD-R(W)s, DVDs, DVD-R(W)s,

minidisks and the follow-up developments
6. Traffic light housings or traffic signs
25 7. Foams having an open or closed, optionally printable surface

8. Threads and wires (see also DE-A 11 37 167)

9. Lighting uses, optionally using glass fibres for uses in the field of translucent

30 products



The present invention furthernore provides the use of the polycarbonates
according togffe production of extrudates and noul di ngs.
5 Furt her usOB 4 DYGREL R &mtt & without Iimting the subject matter of
t he present |nvent| on: 1. Saf ety panes, which are known to be required in
many areas of buildings, vehicles and aijscraft, and al so as visors of
hel nets. 10 2. Filns 3. Blow noul ded articles (see also US-A 2 964 794), for
exanple 1 to 5 gallon water bottles. 15 4. Transparent sheets, such as
solid sheets 13]' 'ﬂaﬂﬁ&één?%@ﬂtﬂatm '\91% Gnaghet of%'aﬁﬁ#n sulfaf afy ?HTHL afiiulP"

I wa ou t

covering buildings such as rai stations, green ses an I'ng
installations. 20 &oxidptahd/at z'xdmm'nmﬂmxaie orsunginuapolamdno aCiptate ﬁ:iBbEi(s\(\EB- DVDs,

DVD- R(Ws, mnidisks foll evel o nts 6, Traffic |jght

housi ngs or traffi/gkosﬁ%ﬂg‘*%%’r ot Ripdggon of rarspuisa ﬂﬁp&gﬁnany
printable surface By Ra8lainged Wi res (see also DE-A 11 37 167) 9.

Li ghting uses, optional Iy using glass fibres for uses in the field of

transl ucént 30 products BMs 04 1 109-Foreign Countries -15- 10. Transl ucent
formul ations with content, of bari sulfate and/oy, titaniu di oxi de
bnd) or 31 ¥ Cortum diEERgE” Gmegiamn e et e 46 JOLEE: ¢ E8belegs OO 0 634

ﬁgﬁl d|ErF1)gé 0 269 32;§’c)ly5a96onfafb§ a8 BP9 s héreARRIP B[a88 EibfiIChnl! ﬁnhépho%&li’}t tering

additional content of 1-10 wt.% molybdenum disulfide (based on the total

moulding composition).

10
12.  Optical equipment components, in particular lenses for photographic and
film cameras (DE-A 27 01 173).
13.  Light transmission carriers, in particular light conductor cables (EP-A 0 089
15 801) and illumination cover strips

14.  Electrical insulating materials for electrical conductors and for plug housings

and plug connectors as well as capacitors.
20 15.  Mobile telephone housings.
16.  Network interface devices
17.  Carrier materials for organic photoconductors
25
18.  Lamps, headlamps, light-diffusing panes or internal lenses.

19.  Medical uses, such as oxygenators and dialyzers.

30 20.  Foodstuffs uses, such as bottles, utensils and chocolate moulds.



5 11. Precision injection nmoul dings, such as holders, e.g. |ens holders;

pol ycar bonat X . s ere wwth glass fibres and an optionally
addi ti onal C§§§g$§£§?5%??§$§¥cgo |£bdenun1disulfide (based on the total
nmoul di ng conposition). 10 12. Optical equi pnment conmponents, in particular

| enses for photographic and film camerage(-DE-A 27 01 173). 13. Light
transm ssion carriers, in particular |light conductor cables (EP-A 0 089 15
801) and illum nation cover strips 14. Electrical insulating materials for

electrical c uct : r us| C awel | as
capaci tors. %ﬁlS. Bﬁﬁﬁgﬁge %@Pg%hg%ggﬁég‘g@g%sglgﬂﬁ%g{@tﬁ%?ﬁﬁl é\f@??%z‘gﬂ%evi ces
17. Carrier materiABS, iobunpgegani ¢ phot oconductors 25 18. Lanps, headl anps,

| i ght-di ffusing panes or internal |lenses. 19. Medical uses, such as
oxygenators and dial yzers. 30 20. Foodstuffs uses, such as bottles, utensils
and chocol at ul 4 ' 4 :16- 21. Uses in the
aut onobi | e f?%'d, g@%ﬁ%ggﬂg?3%?%%%3@?ﬁﬁhggﬁ§pygﬁﬁ?o]c%lends with ABS, as
bunpers. 522. Sports articles, such as slalompoles, ski boot buckles. 5 23.

Househol d artjcles, su as . ki tchen si.nks, .wash ins,, |l etterboxes 24.
Housi ngs, suctr-as %P\é%g&ldc?é'i‘clifﬁ’ Sy aﬁi‘t"ic W%'\é)%eg'aa‘agasms’ letterboxes

24.  Housings, such as electrical distribution boxes

10 25.  Housings for electrical equipment, such as toothbrushes, hairdryers, coffee
machines and machine tools, such as drilling, milling and planing machines
and saws

26.  Washing machine portholes

15
27.  Safety glasses, sunglasses, corrective glasses and their lenses.
28.  Lamp covers

20 29.  Packaging films

30. Chip boxes, chip supports, boxes for Si wafers

31. Other uses, such as fattening stable doors or animal cages.



10 25. Housings for electrical equipnent, such as toothbrushes, hairdryers,
cof fee machi n e Nl .s.. such as drilling, mlling and pl ani ng
machi nes andggg%ngégggggﬁg%%gﬁInﬁﬁne portholes 15 27. Safety gl asses,
sungl asses, corrective glasses and their |enses. 28. Lanp covers 20 29.
Packaging filnms 30. Chip boxes, chip suppgrts, boxes for Si wafers 31. O her
uses, such as fattening stable doors or aninmal cages. BM5S 04 1 109-Foreign
Countries 17 Exanples The nethod for neasurenent of the carbanate content
in the aceto ct is described in the following: 5 The concentration
of the carbaqﬁmFiﬁ lreglphenol A oligonmer of fornmula (1) in the acetone extract
Is determned as follows: 50 ng extract are dissolved in 50 ml acetonitrile.
10 I of the sﬁ%ytiqg are injected %P intB t he HPLC.,EE%ection is carried
out with a di bfe™aHodylondpeisiismepbabyhe carPpie(oBHoE iydReaePng BXFt dY by
mass spect r ongkEybedPineA® 1198 Rg €d- Calibration is carried out by the
external standard nethod (nulthple point calibration). The nethod for
measurenknt of the field strength on the corresponding injection 15 noul ded

article, this.being an optical disk, ig.as fqllows: For asur eent of the
el ectrical fiBIdUFFREA ,Oéaﬁ @fﬁa%?i%lsp?ﬁﬂi %ﬁ%?ﬁ)efqu%éﬁt(gg%h%sed.
| mredi atel y afcb®he ERi®ace M rmdin& dsThB&k4:0on noul di ng process, the noul di ng
(disk) is renmoved and deposited via a robot arm During this procedure,

50 mg extract are dissolved in 50 ml acetonitrile. 10 pl of the solution are injected
10 into the HPLC. Detection is carried out with a diode array detector (DAD),
fluorescence detector (FLD) or by mass spectrometry (MS) as desired. Calibration

is carried out by the external standard method (multiple point calibration).

The method for measurement of the field strength on the corresponding injection

15 moulded article, this being an optical disk, is as follows:

For measurement of the electrical field strength, a field meter (EMF 581230) from
Eltec is used. Immediately after the end of the injection moulding process, the
moulding (disk) is removed and deposited via a robot arm. During this procedure,
20 the disk must not come into contact with metal, since otherwise the measurement is

impaired. Furthermore, any ionizers present must be switched off.

The field meter is positioned above the disk at a distance of 100 mm from the
horizontal disk surface. The centre of the field meter is positioned such that its
25 projection on the disk currently to be measured lies 39 mm outside the centre of the
disk. The disk is not moved during this procedure. The field is measured in this
way in a period of 3 to 10 seconds after conclusion of the injection moulding

Process.

30 The measuring apparatus is connected to an x/y recorder, on which the particular
values are printed out. Each disk measured is thus assigned a particular integral

value of the electrical field. To limit the amount of data, 100 measurements are



20 the disk rrust not cone into contact with netal, since otherw se the
measur enent | I e, any ionizers present nust be sw tched
off. The fi el f‘lf)@%ore'i: &Q‘S{t g’bove the disk at a distance of 100 nm
fromthe horizontal disk surface. The centre of the field nmeter is
positioned such that its 25 projection-qg-the disk currently to be neasured

lies 39 mmoutside the centre of the disk. The disk is not noved during this
procedure. The field is measured in this way in a period of 3 to 10 seconds

after concl us t n r
apparatus is ‘%:aglnn%&e):{):lft Lﬁ% t 'g{yasﬁ% Pﬂle@?or érg thg \%‘?%%nflﬁlg eT&?r {Eﬁégiﬁfd dfqgfal ues
are printed ofitst 1B8cHisHl§ sik maﬁadedAf&rtlhusaoasshgnéd ﬁur[lﬁdfs‘,latLﬂ.lﬁherl hoGegr al

val ue of the electrical field. limt the anmpbunt of data, 100 neasurenents
are BV5 04 1 MEBURHHiyRre F s Afteg the 4thy MEAFUERTENS SETITS, i ReallaT APPIO t he
process, e. rical field of the first 100 disks is
recor ded. Aft%?&iﬁ%qg%c%ﬁgég‘gg&ggsabﬁ@d a further 100 neasurenents are
perfornmefl. After the 4th neasurenent serles i.e. after approx 3 hours,

t he measurene is stopped, 5 When carryin t he it is to be
nsured that e GaRSSEHER che RRARAFRSI i D coUERG Bl AEO0RS G0 %

preferably 35,§Ridrf c%m?"tﬁ'e 8 surb AR fseimﬁ)réé 9% Epreferably t3@ 8350C0, B9dIthe t hi s
nmet hod, the electrical on the surface of the optical disk is neasured

by nmeans of moprteipemiurecstStoad8t°€r t he injection noul di ng process. A disk
is then considered difficult to wite on if the electrical field exceeds a
val ue of 18 kVVm Exanple 1 15 Preparation of

1- (4- tenp- butyyl tRanythex e eReMEBDEN oh the BilREei AitRE6AIRAP UMK i€ mR&dFed by
means of a probe directly after the injection moulding process. A disk is then

considered difficult to write on if the electrical field exceeds a value of 18 kV/m.

Example 1
15

Preparation of 1-(4-tert-butylphenyloxycarbonvloxy)-1'-(piperidinecarboxylic acid)

4 4'-isopropylidenediphenyl ester

9.30 g (0.025 mol) isopropylidenediphenyl bischlorocarbonate are initially
20 introduced into 150 ml methylene chloride under argon and the mixture is cooled to
0 °C. 48.49 g (0.428 mol) N-ethylpiperidine are dissolved in 20 ml methylene
chloride and the solution is added dropwise to the bischlorocarbonate solution at
0°C. 3.76 g (0.025 mol) tert-butylphenol, dissolved in 10 ml methylene chloride,
are then added dropwise to this solution at 0°C. The mixture is allowed to warm to
25 room temperature and is stirred for 3 hours. Thereafter, the solvent is removed in
vacuo. The residue is boiled up in 500 ml toluene and filtered off hot. On cooling,
crystals precipitate out in the mother liquor. The mother liquor is filtered and
concentrated (95 °C, 25 mbar). 13.2 g of a highly viscous red oil are obtained. This
oil is dissolved in 100 ml ethyl acetate and, after addition of 10 g silica gel (silica

30 gel 60; 0.04-0.063 pm, Merck 109385/Lt: 948 785 203), the mixture is concentrated

and introduced on to a silica gel column (column & 5 cm, filling height approx.



4,4' -isopropvlidenedi phenvl ester 9.30 g (0.025 nol) isopropylidenedi phenyl
b| schl or ocar bggat 0 ntroduced into 150 m nethyl ene

chl ori de unde 64 P10 EBlddPEbYics is cooled to O C 48,49 g (0.428 nol)
N- et hyl pi peridine are dissolved in 20 mMl nmethylene chloride and the
solution is added dropw se to the bischl.gqgpecarbonate solution at 0 C. 3.76
g (0.025 nol) tert-butyl phenol, dissolved in 10 m nethylene chloride, are
t hen added dropwi se to this solution at OC. The m xture is allowed to warm
to 25 roomt f o} | vent
is renoved i ﬁﬁ)%@ 1%"fhe ?ﬁégﬁog} gﬁi%gho?l e% %pﬁﬁﬁugogeﬁao {% ng%tgt%.
filtered off (190]t),2.6)g afaolifrenys solid yetobtaingd: eci pi tate out in the nother

| iquor. The nother liquor is filtered and concentrated (95 C, 25 nbar).
13.2 g of a highly viscous red oil are obtained This oil is dissolved in
100 nm ethyl %M%@d‘%Hﬁféﬁéhf@d”ﬂwm@ m19 1, 91l LS @ﬁ' 2(Ep) oy BP gel
60; 0.04-0.063 gm Merck 109385/ 948 ‘78 203) the 'mxture Ts

concent r at ed (ngrédH),rit 036984, BrH), 3.68-343 (mad §b) 1 d@-lltﬁrﬁr(n( doHYuN6@(s56 ¢
filling hei gh{/ﬁ\f%)h?ﬁ BMS 04 1 109-Foreign Countries -19- 25 cnm. After

chr omat ogr aph sol vent m xture of n-hexane/ethyl acetate: (9:1), 2.3
g of a vitreous solid are obtained. '"H NWR (400 MHz, CDC13) S = 7.4-7.38 (m
2 H, 7.28-7.23 (m 2 H, 7.22-7.13 5 (m 6 H, 7.03-6.98 (m 2 H),
3.65-3.45 (mExample21. 70-1.55 (m 6 H), 1.66 (s, 6 H, 1.32 (s, 9 H.
Exanple 2 10 Preparation of 1-(4-tert-butyl phenyl oxy

ar bonyl oxv)-1'-(4,4"-isoprropvlidene- diphenvl) N, N-diethylcarbamate 5.0 g
(0.013 ol ) imepiraivd | defedi plfpH-biypeBhA6eafRaNRES)- BL@, 4- mobfo@bhafene-
introduced into 100 ni nethylene chioride att 0 C under argon. 4729 g (0.042
mol) 15 tri edlhhﬂnﬂlhw digthylcarbamate n 30 m net hyl ene chlori de, are added

dropwi se to this

5.0 g (0.013 mol) isopropylidenediphenyl bischlorocarbonate are initially introduced
into 100 ml methylene chloride at 0 °C under argon. 4.29 g (0.042 mol)
15 triethylamine, dissolved in 30 ml methylene chloride, are added dropwise to this
solution at 0 °C. 2.02 g (0.013 mol) tert-butylphenol, dissolved in 30 ml methylene
chloride, are then added dropwise. The mixture is allowed to warm to room
temperature and is stirred for 3 hours. Thereafter, the solvent is removed in vacuo.

The residue is boiled up in 500 ml toluene and filtered off hot.

20
The solvent is removed in vacuo. The crude product is chromatographed on silica
gel (h: 16 cm, & 5 cm, mobile phase n-hexane/EE 9:1).
2.1 g of a yellow highly viscous resin are obtained.

25

'H-NMR (400 MHz, CDCl3) 8§ = 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).



solution at 0 C 2.02 g (0.013 nol) tert-butyl phenol, dissolved in 30 m

nmet hyl ene Chﬁﬁﬁf&@ll@&?ok? &%%g dropwi se. The mxture is allowed to warm
to room te for 3 hours. Thereafter, the solvent is
removed in vacuo. The residue is boiled up in 500 mM toluene and filtered
of f hot. 20 The solvent is renoved in vagga. The crude product is

chromat ographed on silica gel (h: 16 cm 0 5 cm nobile phase n-hexane/ EE
9:1). 2.1 g of a yellow highly viscous resin are obtained. 25 'H NVR (400
Mz, CDC13) & %7.38 (m 2H, 7.28-7.15 (m 8 H, 7.05-6.98 (m 2 H),
3. 50- 3. 30 (nq—ﬁgig——i 67 (s, 6 H, 1.32 (s, 9 H, 1.28-1.15 (m 6 H. BWVM5 04
1 109- Foreign Countries -20- Exanple 3 Preparation of pi peri di necarboxylic
acid 4-Fl (4_hydro

1- (4-tert - butiyERHe . REPGRYAE S RPRENN - ALY

i sopropylide | | ester are dlssolved in 20 g THF 0.5 g 32 Wbstrength
sodi um hydrgggggB§%¥utlon and 5 g water are added and hydrolysis is carried
out over5ni ght (nin 15 hours), while shaklng 10 Vbrklng up The aqueous
phase of the T F

t|o ate of f d t.he
concentrat ed.? g’“l )gplgegg ‘Wl%ﬁy t'h W‘P%rf ‘5’%&3’ ‘hea‘}‘ﬁl&t‘h‘* eis
washed 15 Se%@ﬁr ﬁylideH&ﬁ?Mélnkheé‘é@rta‘%é d1s§31€ecﬁ %?Hﬂhégeg 35 ﬁ%‘de% h%Y)Sfum

magnesi um sul fate,” the d g agent 1s fi of f “and e solfvent 1s
renoved i n vaguooxide Skﬂulgomﬁn(bﬁ gdweater are added and hydrolysis is carrled out over night

(min. 15 hours), while shaking.
10
Working up:

The aqueous phase of the THF solution is separated off and the org. phase is
concentrated. The residue is taken up in diethyl ether and the mixture is washed
15 several times with water. The organic phase is dried over magnesium sulfate, the
drying agent is filtered off and the solvent is removed in vacuo. 1.46 g of crude
product are obtained and this 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 & 5 cm, filling height approx. 25 cm). In the
20 subsequent course, hexane/ethyl acetate (5:1) is used as the solvent mixture. 1.0 g of

a white solid is obtained.

'H-NMR (400 MHz, CDCl;) § = 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).

25
Example 4

Preparation of diethylcarbamic acid 4-[1-(4-hydroxyphenvyl)-1-methylethyl]-phenyl

ester
30
0.5 g 1-(4-tert-butylphenyloxycarbonyloxy)-1'-(4,4'-isopropylidenedipheny!) N,N-
diethylcarbamate are dissolved in 20 g THF, 0.5 g 32 % strength sodium hydroxide



product are obtained and this product is chromatographed on silica gel
(silica gel . . ) : .ck 109385/Lt: 948 785 203) wth a sol vent
m xt ure of s O DoerORa Lﬁl&é 1) (colum 0 5 cm filling height
approx. 25 cn). In the 20 subsequent course, hexane/ethyl acetate (5:1) is
used as the solvent mxture. 1.0 g of asphite solid is obtained. 'H NWR
(400 MHz, CDC13) 5 =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. 25 Exanple 4

Preparation q i et hwl i { i . . . .

1 eyl oy pRARr T EAEH s BHE g mixtare o yrysgd gver night (min. 15

1- (4-tert - buthdupd) ewhiloshakaigbonyl oxy) - 1' - (4, 4' -i sopropyl i denedi phenyl) N, N-

di et hyl carbanmate are dissolved in 20 g THF, 0.5 g 32 % strength sodi um

hydr oxi de BVM5 04 1 109-Foreign Countries -21- solution and 5 g water are
added and t heyigxh L i s hydrolysed over night (mn. 15 hours), while

shaki ng. Wor ki ng u%: "5 The aqueous phase of the THE solution is separated
off and f§he org. phase is concentrated. The residue is taken up in diethyl
ether and the_m xture i s washed veral tines wt ter. The organi.c phase
is dried ove?ThFag‘af@gPﬁ ate phike T?ﬁesolav% r’\bs%i&éﬁt’é] off ond ithe Gbe- BRI ¢ he
solvent [ cighafraldd. VA Rsidlics AMIUPIOMUEY! dhel o MORRLARTSRDRGON
silica gel (silica gel 60; 0.04-0.063 Merck 109385/Lt: 948 785 203) with
a sol vent m xsfeuerel timehevithneAtet.hifhe acgnat phase id firi¢d overnmagheSiuomsulfats, Ithd ng

ih gl ght appr OXdrylzng a%e tis lﬂTteEe%eof? lélr?g t us% VtentC i%%r%g%cp i%xv%ggé.e&gg lcru%% %Ec?c}u%t (1:1)
10 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 approx. 25 cm). In the subsequent course, hexane/ethyl acetate (1:1) is

used as the solvent mixture. 0.29 g of a white solid is obtained.

15 'H-NMR (400 MHz CDCly) § = 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).

Example S

20 The preparation of the polycarbonate is carried out by the known phase interface

process. It is operated by a continuous process.

The bisphenolate solution (bisphenol A; alkali content 2.12 mol NaOH/mol BPA) at
750 kg/h (14.93 wt.%), the solvent (methylene chloride/chlorobenzene 1:1) at
25 646 kg/h and the phosgene at 56.4 kg/h are fed into the reactor and reacted. The
temperature in the reactor is 35 °C. Sodium hydroxide solution (32 wt.%) at
9.97 kg/h is furthermore metered in. In the course of the condensation reaction a
second amount of sodium hydroxide solution (32 wt.%) at 29.27 kg/h and a solution
of chain terminators (11.7 wt% tert-butylphenol in  methylene
30 chloride/chlorobenzene 1:1) at 34.18 kg/h are metered in. Thereafter,
N-ethylpiperidine, dissolved in methylene chloride/chlorobenzene (1:1, 2.95 wt.%
N-ethylpiperidine) at 33.0 kg/h is fed in as the catalyst. The phases are separated



used as the solvent mxture. 0.29 g of a white solid is obtained. 15 'H NWR
(400 MHz CDC = -7, 2 H, 7.12-7.08 (m 2 H), 7.04-6.98 (m 2
H, 6.72-6.6 SN 92?2"' ‘g“ 4 H, 1.67 (s, 6 H, 1.35-1.15 (m 6
H . Exanmple 5 20 The preparatlon of the polycarbonate is carried out by the
known phase interface process. It is opepated by a continuous process. The
bi sphenol ate sol ution (bisphenol A; alkali content 2.12 nol NaOH nol BPA) at
750 kg/h (14.93 w.%, the soI vent (nethylene chloride/chlorobenzene 1 1) at
25 646 kg/h S g Lh.a

react ed. TheaEplgrﬁ}jlgt3 ?ce I'n t%gvagl%gc H%Q V\lnth glt%%g(gogﬁ it Q‘&é{r om%‘% térg ution

(32 wt.% at with Yatekg/The ipslycarbbhdte Bﬂﬁ&or{’rﬁttbﬁﬁﬂ)nk:éhtrdtéd 't:bﬂceﬂﬁwes €urter imhe
condensation reaction, a second_apount of sodlun1hydrOX|de sol ution (32
Ww.9% at 29.2n Rwraawa ‘ae%» @pd dhe nolymasamglttis, SHUR 9% da (21 devolgiplization
tert-butyl ph pg 30 chloride/chlorobenzene 1:1) at 34.18 kg/h
are netered in. ere ter, 'N—ethylpiperidine di ssol ved i n net hyl ene
chlorldeﬁchlorobenzene (1:1, 2.95 wt.% N-ethylpiperidine) at 33.0 kg/h is

fed in as the The phases are. separated B 109- For ej
Countri es Mﬁep aﬁﬁﬁﬂetemﬁ%ée in srﬂealebéﬁégsf\ﬂg{ehljicﬁr? alelaeq%‘gddt%c?cm oric
acid and f' Veséx'h!E%%xtrEétIdﬁ Wf:h%foo rﬁh&ce‘?&ley&?ﬁlaoﬂﬁ§féroﬂjvté @trbs%o%}? n’Ehe

concentrated, concentrated further an evaporation ve
pol ymer nelt dx$rastpoonterdtf isvapgprax. dévg)l ad(] gz af ithe exradtr ardedissocbdgimafQlmt ed. 5

300 g of the oI bonat epared in this, manner (see e l) are,
subj ected to \é L? aPle@t{r‘) BEG}B%S%“PW‘ Besoinjget eéjcg’tt‘g) H&mape B wv
spect r 0360pY)carrdd¥ ouCly MS!L €8fbSHbn S chPiQ& Rt by, the SlerBl Hhndh@ Rthépct are

dissolved in 50 m acetonitrile, and 10 of this solution are injected
i nt o t he HPLOmubaplepbindpalibgation) using the reference substance from Example 1.

The content of carbamate compounds of Example 1 in this polycarbonate sample is

160 mg/kg (160 ppm).
15
Example 6
Comparison example
20 The preparation of the polycarbonate is carried out as described in Example 5.

However, the bisphenolate solution (bisphenol A) at 750 kg/h (14.93 wt.%), the
solvent (methylene chloride/chlorobenzene 1:1) at 646 kg/h and the phosgene at
58.25 kg/h are fed into the reactor. Sodium hydroxide solution (32 wt.%) at
12.34 kg/h is furthermore also metered in. The second amount of sodium hydroxide
25 solution is 36.20 kg/h; the amount of chain terminator is 34.18 kg/h at the
concentrations stated in Example 5. The amount of catalyst is 33 kg/h. Working up

is carried out as described in Example 5.

300 g of this polycarbonate (see Table 1) are subjected to a Soxhlet extraction with
30 500 ml acetone (Fluka ACS for UV spectroscopy). The extract content is approx.
5g. 50 mg of the extract are dissolved in 50 ml acetonitrile, and 10 pl of this

solution are injected into the HPLC. Detection is carried out by MS. Calibration is



10 carried out by M5. Calibration is carried out by the external standard
met hod (nult . on) using the reference substance from
Exanpl e 1. T{E}Qﬂf&ff;#?ﬁ ETQ‘I%L%ILIPCLEJ&F L% conpounds of Exanple | in this

pol ycarbonate sanple is 160 ng/kg (160 ppm). 15 Exanple 6 Conpari son
exanpl e 20 The preparation of the pol ycapBonate is carried out as descri bed
in Exanple 5. However, the bisphenol ate solution (bisphenol A at 750 kg/h
(14.93 wt.%, the solvent (methylene chloride/chlorobenzene 1:1) at 646

kg/ h and the phe el
hydr oxi de sol uti on&?elaav&e é}ge‘%?l h%é@h%ﬂ}@d Iﬁ‘ﬂ Elr téﬁbglrlt;m&?%}ag n%ﬁgq%er ed in.
The second anmefenéncefsulsstatice ftolnyBxanpldd. 25 sol ution is 36.20 kg/ h; the anount

of chain termnator is 34.18 kg/h at the concentrations stated in Exanple
5. The anount of catalyst is 33 kg/h. Wrking up 1is carried out as

descri bed in fanpk

subjected to a Sox El%ttat% fg%@%g%eﬁ%gb%hﬁ%&@%& g&g@?qﬁz}gé? Sﬁgg}?%ﬁi%} rﬂ@g%f or
spect r osgopy)600Thgkex6dlygimcont ent is approx. 5 g. 50 mg of the extract are
di ssolved in 50 m acetonitrile, and 10 pl of this solution are injected
into the HPLC. Detection is carried out by Ms. Calibrationis BMS 04 1

109- Forei gn Gouhhbh -23- carried out by the external standard nethod
(multiple poim_c%rﬁrati on) using the reference substance from Exanple 1.
The content of car barrate corrpounds of Exarrpl e 1 in this polycarbonate sanple

(5,5,500 morka (00 pem Exanplend The RLERRLE! hohlndlif pRALYSRRIIA S TS
10 process. It is operated by a continuous process.

The bisphenolate solution (bisphenol A; alkali content 2.12 mol NaOH/mol BPA) at
750 kg/h (14.93 wt.%), the solvent (methylene chloride/chlorobenzene 1:1) at
646 kg/h and the phosgene at 56.4 kg/h are fed into the reactor and reacted. The
15 temperature in the reactor is 35 °C. Sodium hydroxide solution (32 wt.%) at
9.97 kg/h is furthermore metered in. In the course of the condensation reaction a
second amount of sodium hydroxide solution (32 wt.%) at 29.27 kg/h and a solution
of chain terminators (11.7 wt% tert-butylphenol in methylene
chloride/chlorobenzene 1:1) at 34.18 kg/h are metered in. Thereafter,
20 N-ethylpiperidine, dissolved in methylene chloride/chlorobenzene (1:1, 2.95 wt.%
N-ethylpiperidine) at 33.0 kg/h is fed in as the catalyst. 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, concentrated further in
an evaporation vessel, and the polymer melt is spun off via a devolatilization

25 extruder and granulated.

300 g of the polycarbonate prepared in this manner (see Table 1) are subjected to a
Soxhlet extraction with 500 ml acetone (Fluka ACS for UV spectroscopy). Approx.
5 g of extract are obtained. 50 mg of the extract are dissolved in 2 g THF, 0.19 mg
30 32 % strength sodium hydroxide solution and 0.5 g water are added and hydrolysis
is carried out over night (min. 15 h), while shaking. After the hydrolysis, the



10 process. It is operated by a continuous process. The bi sphenol ate

sol ution (bi OB i .ent 2.12 nol NaOH/ nol BPA) at 750 kg/h
(14.93 wt. %,SIQ n&ilfm% Fe i 'S)rlltelr%ej chl ori de/ chl orobenzene 1:1) at 646
kg/ h and the phosgene at 56.4 kg/h are fed into the reactor and reacted. The
15 tenperature in the reactor is 35 C. Sgdi.um hydroxide solution (32 w.%
at 9.97 kg/h is furthernore netered in. In the course of the condensation
reaction a second anount of sodium hydroxide solution (32 w.% at 29.27

kg/ h and a so ' fo ' ] . % 1 ar . e in
met hyl ene ch%oﬁtlloglgf gﬁ‘ldgggbq’gﬁg gﬁ%ﬁ&lﬂ%@%@d%ﬁ& ﬁpp\@g/"é tgﬁe&lhe%ielﬁ%pi 2? lul
Thereafter, 26fthe sdlbydrparpéijected into tHeIIRILY.eDetedtioreisitytrisdeut by FLD.

chl ori de/ chl orobenzene (1:1, 2.95 w.% N-ethyl piperidine) at 33.0 kg/h is
fed in as the catal yst. The phases are separated and the organic phase is
vashed once veifbediditie GHEPCHObY CHRCEfART dkird | HBifiod "{rhlliibet Bbime The
pol ycarbonate solution is then contentrated, concentrated further in an
evapor at bon veadibsitionpuding the refetepoe substante fresmdfxampdé 8. via a devol atilization
25 extruder and granul ated. 300 g of the polycarbonate prepared in this
manner (see Table 1) are subjected to a Soxhlet extraction with 500 m
acetone (Fl ukey AGRidRr t 3 in Phi ;
bt ai ned: 50 oy St ReT SPRREE CRYRIof ERAIES jn il plly FEOBAE S ERE L o
strengt h sodi220 hyglteg¢X2depmspl ution and 0.5 g water are added and hydrol ysis
is carried out over night (mn. 15 h), while shaking. After the hydrolysis,
the BM5 04 1 109-Foreign Countries -24- solution is acidified with
hydrochhgri c peifoR¥ topped up to 5 M with THR. 15 gl of the solution are
injected into tnhe C. Detection is carried out by FLD. Calibration is
carried out by the external standard nethod (nultiple point 5 calibration)

using the reference substance from Exanple 3. The content of carbamate
conpounds of %’éﬁ%ﬁgﬂf}&fﬂﬁg@hi s pol ycarbonate sanple is

The preparation of the polycarbonate is carried out as described in Example 7.

15 However, the bisphenolate solution (bisphenol A) at 750 kg/h (14.93 wt.%), the

solvent (methylene chloride/chlorobenzene 1:1) at 646 kg/h and the phosgene at
58.25 kg/h are fed into the reactor. Sodium hydroxide solution (32 wt.%) at
12.34 kg/h is furthermore also metered in. The second amount of sodium hydroxide
solution is 36.20 kg/h; the amount of chain terminator is 34.18 kg/h at the
20 concentrations stated in Example 5. The amount of catalyst is 33 kg/h. Working up

is carried out as described in Example 7.

300 g of this polycarbonate (see Table 1) are subjected to a Soxhlet extraction with
500 ml acetone (Fluka, ACS for UV spectroscopy, Germany). The extract content is
25 approx. 5 g. 50 mg of the extract are dissolved in 2 g THF, 0.19 g 32 % strength
sodium hydroxide solution and 0.5 g water are added and hydrolysis is carried out
over night (min. 15 h), while shaking. After the hydrolysis, the solution is acidified
with hydrochloric acid and topped up to 5 ml with THF. 15 pl are injected into the
HPLC. Detection is carried out by FLD.
30
Calibration is carried out by the external standard method (multiple point

calibration) using the reference substance from Example 3.



220 ng/ kg (220 ppm . 10 Exanple S Conparison exanple The preparation of the

pol ycar bonat eg} i out as described in Exanple 7. 15 However, the

bi sphenol ate £211b anm e q >at 750 kg/h (14.93 w.%, the solvent
(met hyl ene chl ori de/ chl or obenzene 1:1) at 646 kg/h and the phosgene at

58.25 kg/h are fed into the reactor. Sodiagm hydroxi de solution (32 wt.% at
12.34 kg/h is furthernore also netered in. The second anount of sodi um
hydroxi de solution is 36.20 kg/h; the anpbunt of chain termnator is 34.18
kg/h at the 20 concentrations stated in Exanple 5. The anmount of catalyst is
33 kg/h. Wrking up is carried out as described in Exanple 7. 300 g of this
pol ycar bonat eThe esntditRif @adbamateecdingijudds efiExanpie Soxhhitpotychibaahte gampletil 500
m acetone (Fluka, ACS for UV spectroscopy, Germany). The extract content is
25 approx. 5 §208medee ds200mpmbxt ract are dissolved in 2 g THF, 0.19 g 32 %
strength sodi um hydroxi de solution and 0.5 g water are added and hydrol ysis
is carried out over night (mn. 15 h), while shaking. After the hydrolysis,
t he sol uti on Tabkdi dified wth hydrochloric acid and topped up to 5 m wth
THF. 15| are injected into the HPLC. Detection is carried out by FLD. 30
Calibration is carried out by the external standard nmethod (nultiple point

536 Eoroton EREHTs o] MOBERTIEEIoT Sarl A0 SOy SRl |
in this polygarbonatg wagl e |s 1, 200 degpvhigve df, 2Q@lepipave A [Tadikles afteEx| no.
Mol ecul ar Tg|[C] CarBamate Cafbanate EE)Iaim%led3gRer Example | ih
hydrolysis
[mg/kg] [mg/kg] (KV/m]

5 17,500 145 - 160 <18

6 (comp.) | 17,500 145 - 600 > 18

7 17,500 145 220 - <18

8 (comp.) | 17,700 145 1,200 - > 18

As can be seen from the table, the polycarbonate according to the invention shows
carbamate concentrations in the desired range and the associated good electrostatic

10 properties.



wei ght derivative of derivative of disks after Exanple 3 after Exanple 1 3
h hydrol ysis gkg()‘i(g]y)b_?@/ 5g|8| Eﬁr@ 5 17,500 145 - 160 < 18 6 (conp.)
17,500 145 - , 220 - <18 8 (comp.) 17,700 145 1, 200 -
> 18 As can be seen fromthe table, the polycarbonate according to the

i nventi on shows carbamate concentrati onpgn the desired range and the
associ ated good el ectrostatic 10 properties. BM5S 04 1 109-Foreign Countries
-26- Patent clains 1. Polycarbonate, characterized in that the content of
car bamat e der j tves.of the fornmula (1), nmeasured in the acetone extract
of these polyb%% i&%ggg 5resins, is 0.2 to 300 ppm0 3 0 RR RSp O4 O~
NR2 (1) R wherein 10 Rl and R2 i ndependently of one another denote

hydr ogen or Cl- ClZ-g']Ityky , or R an,dgfz toget her denogte C4-Cl2-al kyl i dene,
R3 and R4 i ndbpendBabFiroemate rhargisriget it bat hsiontent, af sybamatedetiyatives 10§ or

15 phenyl, or R3 apg B‘}mWialt Elﬁ?ﬁagﬁéé’gﬂ AL A bfle WRLGE S Bs@ LRI FOr M
cycl ohexyl or trinethylcyc exyl, an

5 resins, is 0.2 to 300 ppm
(0] 0]
O J . R’ 3 . J R
5 ’
R © © O 4 O © N\R2 O
R
wherein
10 R! and R? independently of one another denote hydrogen or C;-C;,-alkyl, or

R! and R? together denote C4-C;-alkylidene,

R’ and R* independently of one another represent hydrogen, C;-Cj,-alkyl or
15 phenyl, or R® and R* with the carbon atom to which they are bonded

form cyclohexyl or trimethylcyclohexyl, and
R’ denotes hydrogen, C;-Cz-alkyl, Cs-Cyz-cycloalkyl, phenyl or cumyl.

20 2. Polycarbonate according to claim 1, comprising compounds of the formula

(1) in an amount of 0.2 to 250 ppm.

3. A polycarbonate according to claim 1, wherein the content of compounds of
the formula (1) in the acetone extract is 0.2 to 200 ppm.
25

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

R! and R? independently of one another represent hydrogen, methyl, ethyl,
propyl or butyl, or



R5 denot es hydrogen, Cl-Cl2-al kyl, C5-Cl12-cycloal kyl, phenyl or cunyl. 20
2. Pol ycar bongjg gffgbgll;%%é gcgu%-gg 1, conprising conpounds of the formula
(1) in an ano 9 3. A polycarbonate according to claiml,
wherein the content of conmpounds of the formula (1) in the acetone extract
is 0.2 to 200 ppm 25 4. Polycarbonate a@yording to claim11, wherein, in the
formula (1) RL and R2 i ndependently of one another represent hydrogen,

nmet hyl, ethyl, propyl or butyl, or BM5 04 1 109-Foreign Countries -27- R
and R2 together represent C4-Cs-al kylidene, R3 and R4 independently of one
anot her represent hydrogen, G -C8-alkyl or 5 phenyl, or R3 and R4 with the
carbon atom to whi 8 ahthBY tagetheb oapriesent € o€ sralkylidameexyl or

trimethyl cycl ohexyl, and R5 denotes hydrogen, tert-butyl or cunyl. 10 5.

Pol ycar bonate according to claim1l as a substrate nmaterial. 6. Polycarbonate
according to clai ”Rl,an&'ﬁ@‘rlﬁ& ehﬁ%tl?' Sk ORbiet fe frés@ﬁtdh dﬁ’@%e%uf}?‘@ig- a1 or

i njection noul dings produced therefromat a di stance is'not nore
than 18 BV/m 15 7. UseplenyhairRzanddkiavith &cmrhnnregomaoowmchnhzyfambm@d

production of injection_. noul ect i uldlngs conpri sing
pol ycar bonat e accor di ngfa® cé'f“g’llhﬁgﬁ OrngB?tB%ﬁyd?]gexty é‘ dectrostatic field,
measured at a distance of 100 mm is not nore than 18 kV/m 9. Carrier for

an optical disk, conprising polycarbonate according to claim1.
R denotes hydrogen, tert-butyl or cumyl.

10 5. Polycarbonate according to claim 1 as a substrate material.

6. Polycarbonate according to claim 1, wherein the electrostatic field, measured
on injection mouldings produced therefrom at a distance of 100 mm, is not

more than 18 kV/m.

15
7. Use of polycarbonate according to claim 1 for the production of injection
mouldings.
8. Injection mouldings comprising polycarbonate according to claim 1, wherein
20 the electrostatic field, measured at a distance of 100 mm, is not more than
18 kV/m.
9. Carrier for an optical disk, comprising polycarbonate according to claim 1.
25 10. Optical data storage medium comprising polycarbonate according to claim 1.
11.  Polycarbonate, characterized in that the content of carbamate compounds of
the formula (4)

O O J]\ /R1
HO @) N
4
4 \Rz @



25 10. Optical data storage medi um conpri sing pol ycarbonate according to

claim1. 11. I erized in that the content of carbamate
conpounds of B 4310013k Gen ERRRAE! © RHO\ / RA 0 MR (4) BVS 04 1

109- Foreign Countries -28- wherein R and R2 independently of one anot her
denote hydrogen or Cl-Cl2-alkyl, or 5 RIhgnd R2 together denote

C4- Cl2-al kylidene and R3 and R4 independently of one another represent

hydr ogen, Cl-Cl2-al kyl or phenyl, or R3 and R4 with the carbon atomto
which they are bondgd..iformcycl ohexyl or trinethylcyclohexyl, 10 neasured
in the acetone extrac{, after al kaline hydrolysis with sodium hydroxide
solution, by nmeans of HPLC is 0.2 to 500 ppm

R'and R? independently of one another denote hydrogen or C;-C;;-alkyl, or
5 R!and R? together denote C4-C2-alkylidene and

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

10
measured in the acetone extract, after alkaline hydrolysis with sodium

hydroxide solution, by means of HPLC is 0.2 to 500 ppm.





