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WD 2006/ 072346 PCT/ EP2005/013216. -1 Pol ycar bonat es
hawogoa/gead wettability The invention provi deSCT/EP2005/013216
pol ycarbonates as a substrate material for the

production of transparent injection nmouldings, in

particular for the production-of-injection 5
'he. pol year bonat 65 accor ding to the rnvention.  INMMIMENN

MOUb AL 3B ofii¥ds Rivifie 3:2obl IIABAAYL Sheets, [enses, s,

opt rs for optical storage
media or also articles fromthe field of autonotive

gl azi ng, such as e.g. light-diffusin anes. The :

i nvEm EERtnRIPYdes Palyc g?fta#‘éa%s“é&?%tg 5}“@{66}%{9%@ production of

”Edtirﬁlsgirel?taﬁrg. &lod LRuIARLd Gl patietiBg oML 8pro@HGfna8f injection
e.g. 10 witable optical data stores, which have a
goadovgldpmsi toy beorodted, ngnd: onowdings dobtaieatilé njowaghec ipplycarbonates

and are.suitable e.q. for. application of dyestuffs .
P eI e st gt VRGP b Bl o BB Ml enses optica
Furdtbape®egia st ifsradptichl @O heRUrdildagstioles flohitthe field of
pol ycarbonat es according to the invention have a

[ ¢l automelive lovingerthsye.soigeidiiiusing wagss pHicchvention provides in

I nj ect.igon yl din Of | ce.aho j

L0 PR DRR A8y by LORRES ARSPUPACNGBL il S0 s o

I eCRfitibltg optidadrdadd Stoddse whic @asé aggyodoeapagitysor bamgacoated and

vari abl e recording and/or archiving nedi um foIIf Ifrarg
u5%

. - | ) e. . .
quaWPlitlpgﬁpqyfltycpélfiaa_re E*lg}l?&ﬂ g8 Br apmu‘satlppﬁé dypst om solution, in

opt SHH D, pithRERoRY HieCoftidal iR Idings of
CDW%%%&Q‘B\W%%{?%?% R oIS al Fifefon mouldings o
Tr aths patyeatbohites moptdisg fodbs invantivramyve oelagxayrpive fendency to soil.

pol ycar bonat e, polynmethyl nethacrylate and chem cal
nodi fications thereof, are typically enpl oyed for

opt rERkpardm i§)"eé’tﬁc§€ﬁoﬁﬁﬂig§-aré3 6t WeFrRAb@asbv@Salkin the field of glazing

substrate material is suitable in particular for

opt arhof stivrggesmediach can be witten to once and read

several times and also for optical disks which can be
witten to several tines, and for the production of

Mo Ut g Hataf febdRdingemétehldl and inatshaingly ibemgglisad iang,vasisigdh recording

as e.g. light-diffusing panes. This _ther | asti c has

an el%g@ty PrERingBIARTE AP BremAantpes of dt ”&gwpfes of thi3 type of

SUSBSt%all Plafa Sfbres 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
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
changes in dimension and is distinguished by a high transparency and impact

strength.
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30 changes in dinension and is distinguished by a high

t r anepassanzyg6and i npact strength. WO 2006/ 072348/EP2005/013216
PCT/ EP2005/ 013216 -2 Pol ycarbonate prepared by the

phase interface process can be 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). These disks often
havRolydaebongteo pesparedoby bilicl ghasg mperéachu gﬂ@c@secm |b@a|used for the

o oS RE ot SR BrbHE UG SRR E g o5 e o

dat @nﬁia@f 8iskd (CB) bt alithi €érdatils diskPGDVIHN Tme ﬁm tof@h ehave the
| eads e.g. to attraction of dust fromthe environnent

or RIgperiy oich e 4 Wghielotsisel Brid dnadwpduties in the injection
Sugﬁo@ﬁm%hgrocgsfs t yrlgk S[Fﬁc(leuc?lgn Atein gn&}tfﬁf dataIbE&N t}as (Jngh field

uces qual i I'ni shed 1'nj ecti on-nou
ar titehgth @anthe miksemtd leads é.p] @cdtiranionmfldiistnfyoqprtbe es@ronment or to
diffjicult. 10 is furthernDre known t ha

t he
el ediickingiofithe “E?Fé‘roﬁrlﬂ‘@fl dechargigies,i igh & e © ﬂwislt% i one another,
Opt\gvﬁfg‘h rg(ﬂIc@s daﬁrysgf thL: Qﬁ%ea QnJ@ctﬁﬁlf iGhIBBd articles and makes the

wettabi 1ty abov non- pol ar nmedia, such as
e. glnjfatlmmmopblnagprdyasthﬂitultor with a dyestuff
application fromsolvents, such as e.g. dibutyl

et her, ethyl cycl ohexane, tetrafl uoropropanol,

cycl Qbmnoﬂéklmmkﬂa@)ﬂ@é eleexX@RicOfharging, in particular of disks (for
oct af | uoropropanol . A high electrical field on the

surdriicel &fta carriersy Uends teie deficientryetiahdisy abaveabloyit aen-palar media,

L A oE

dﬁ‘f @Clt &gl ndibhgl iefedr nahylepclbmxane 2etrdiherepsbpatiol, ofcyclohexane
the el ectrostatic charging o Str gte mater
be BG&MIGYFioBE ABE Gr ocwuwa&mﬂe g G P surtace of

fi e%hg s%%st?at@%ﬁlhhg Lﬂg@&ufﬁ ARG RN foOertta[B% AufasdtbRk &hus causes, for
surface. In the optical data store in which
e. gexampde;emst irfe‘gutaorcp@mmg]twmhsd)aaplplfﬁ adl therefore leads to defects in the

information layer.

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
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
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.
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25 the surface in a spin coating process, a |ow
abswbubes/eb®met ri cal field strength i s necessar yYdmEP2005/013216
order to guarantee uniform application of the witable

| ayer and to ensure a trouble- Jree production

process. Furthernore, a high electrostatic field

causes losses in yield in respect of the 30 substrate
material due to the facts descri bed above. This can

| ealst arderatohsmlive this prieblenpaf & ihighl stetipelrdgiosi %ﬁve@ﬂ &gi-upschave been

| S asso éIO ;Ite)%glvfm{%h %Q;F{h & 83?% féfid%ﬁgtog gfo%u%?ﬁ atelg?l as additives.

of Anthdtﬂlb Sl fdakonabadodipdgitiof € ¥erdaberirt el $n naag 20®8R8-A. Here, |
pursued. In general, antistatics are added_ to the
sub@ftqsalmcm%é%\faﬂag& aen 3liay axs addpghiq Ehea?tollb@arbonate as antistatics.

Dol B 20b2 13k AGOHBO ShidANRiBhficd!SRAT IOES Alcflond Prdbl Rfivatives,

phosphoric aci | Ves,
aI |aho)e§rlae<add1®dam ondrioéaupae ymﬂydmbmarteedmvaanes &phasp'h'mm o%ides and

922 728 descri bes .vari ous anti st such as.
poI isfieR Z@H@’X@% VHFR g | Oyedef‘%b‘ﬁéé‘i‘a&]t Yelr &5 Bixtygs: The

%Ms@tﬁppl% %31 ipo¥aNEy 7858 VARLEMRS ) e YINpMphorous acid as
oxi des and " di stearyl hydroxyam ne, which are enpl oyed

| ndadditiieal 1YS Fateat S166%202 dsscribhe sulﬂmpameé aleripgives.atln GHO 00/50

07,358 d crlb s est.er horous a
2dd T desd e PEREHOER RIS § oA BIRBRNT o e byfniertace
der prvaéssV Ghis dHﬁan\@ﬂﬁ‘%ﬁg 1ebds BB lower static charging of the corresponding
3,5-di-tert-butyl phenol is enployed as a cﬁaln

t er sbatate material ﬁ@mphl‘&é avitneanveriianal grag tesminatays.s TR RAZA7 358-A
t
g@%s‘glﬁ%eﬁd?or%é&ggl td?n\{a?%{ 34 %%,)%ro %(;lnrgle v\\lng{ Ygsh% additives for

£er i3
conysipédresrake. chai n term nators. JP 62 207 358-A
descri bes pol yet hyl ene derivatives and pol ypropyl ene
derivatives as additives for polycarbonate. 15

HOWEYGlevert o Pﬁ‘: Adeivel \ﬁ@s%n@@@ 4 bed hﬁ%a@h&&ri@é‘fﬁc@ﬁn the properties

adverse e ct on the properties of the substrate
mat ef thalsybstiatecmatetialy sinesthey denslsto &peapt fom theenatattidr i.altg ... the
[ surfa

i.e, to ... c This,is jindeed a .
o e B s7ifect RO GHEP Eidiont R ish apUTaE Pigferics. but can
canjeal &8dfohRaddi BRG @posit or HERABSE tcopyindef Bkréoi@r, the content of
copyi ng. Mreover, the content of
oligomers in the polycarbonate can also lead to a poorer level of mechanical
properties and to a lowering of the glass transition temperature. 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

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.

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

optical data stores those materials in particular which contain as few incorrect
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20 oligoners in the polycarbonate can also lead to a
pooweroéeaxelss Of nmechani cal properties and to a PCT/EP2005/013216
| onering of the glass transition tenperature.

Furthernore, these additives nmpy cause side

reactions. The subsequent "end—‘t‘appi ng" of

pol ycarbonate which has been obtained fromthe
transesterification process is expensive and the

r esutucBiresg Hin epegticwdare an dew opnrbmm domtpoaddsc tOifosxpeciflc n¥mcture, as

end PS | nto the eria OCi at Wi th .
i GiSEBLT T I B moleSiE o BEIBE R Bleothichgtdmutate in a
CONPPRnt bxafhcPr @ substrate material which neets the

requirenents of a field strength on the substrate
surface which is as Iow as possible, and avoids the

di sg nt ac%BtSenge§ ¢l ama gacg%p%un(f 1n§H£ E!?l&s?ﬂa[l%lﬁtenglhgan be caused

obj ect eenachreve

pr asiuaddieion Aff addivesaby malnﬁhﬂlcﬁns of Ipﬁtﬁ:ﬁrsﬁﬂi ef ibgl thei preparation
particul ar which contain as few incorrect WO

2008Per2 838 PCT/ EP2005/ 013216 -4 structures, in

particul ar as few carbamate conpounds of speci fic

structure, as possible in the | ow nol ecul ar wei ght
conflentpresentc linwemaoabprevidos qm(tymrrboah&si:{s aubstratev emdterials, which,

extract. 5 A certain conte car ba '

t heMEIRHEdr ity g‘enﬁcteg’rn?a?x“@%gbé’?‘% nigﬂ/gﬁ o‘?}d@? LE, 02 to
addidg RS proférab®Nb 21th Q‘Sb'p?ﬂl 9t1rti‘é[1ﬁﬁwp?%§ab8f0 B)o 206 ppm, one or
prepar at | an process its présent irvention

pr ovbtenpolydeshiosiefren tb%fogmbbt(I)at e materials, which,

10 neasured in the acetone extract by chronat ography
by neans of HPLC, @2 to 300 ppm preferably 0.2 to

250 ppm i cul a y prefe bI yR’O 0 200 ﬂ]\R %ﬁe
or rrpre und ose RS~ R
RS p - \R2 (1)

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 C4-Cis-alkylidene, preferably C4-Cs-alkylidene,
particularly preferably C,-Cs-alkylidene,

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

R’ denotes hydrogen, C,-Cj;-alkyl, Cs-C,;-cycloalkyl, phenyl or cumyl,
preferably hydrogen, tert-butyl or cumyl.
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wherein 15 R and R2 independently of one anot her
denwbeodsydzagen or Cl- Cl2-al kyl, preferably nethogiEP2005/013216
et hyl, propyl, isopropyl or butyl, or R and R2

together denot e CA- C12- al kyl i dene, preferably

C4- C8-al kyli dene, 20 partlculéi1y preferably

C4- C5-al kyl i dene, R3 and R4 independently of one

anot her represent hydrogen, Cl-Cl2-al kyl, preferably

C1-18- @blwhrbomteqohemrﬁingoto FBe anvenfignwshow,t hiderc pragessing to an

? : ﬁﬁng%ﬁgﬂm@ﬂ?igh &@qlg r;grﬁgr ded ! gﬁ%pté C,lha;:/) %ékﬁgostatxc charging.

Cl- 132 isdhipBttant @ phrtidulay for @ ]krﬁﬂuctﬂ@h R BhticHl sl@i:t@é Imedia.
preferably hydrogen, tert-butyl or cunyl.

2006/ 072346 PCT/ EP2005/ 013216 -5 The polycarbonates
acoﬂ{e %&g%a'i‘l?ontatkg/s gs\é%%a}rn?fég?ﬂoé%oﬁm Sl tFlE qg@e%ﬁb{ﬂl Qat Be prepared

I on-nou pre an optica
dl Sﬂyc}@okxﬁgvsﬁtabdﬁprosésapmw gi ng. Th| s is inportant
in particular for the production of optical storage
nmedi a. 5 The pol ycarbonat es/ substrate material s

ac oRfAL Silerdt Ooft Ekf%ﬂ)cﬂl\ﬁ@g‘to'f Qe G5fIE 1PEE Qaﬁa‘?\dbe bﬁ/ﬂuencec% by several

choosi ng suita process paraneters: e content o
confpoarsd Fopfexathplef therputity df the eduatamdaixiildry gebrstandeshis important.

sev. | factors. For urif. . the

c ol Qe S EARe £ PSPt paiss Sfifgald ghpishhapg! and phosgene
Fur nh}ﬂ&?@lr Qemﬁéxﬁﬁﬁ&ﬁ d@ﬁ‘ﬁ%'ﬂf?g %a’%tl&‘x’cﬁa&%nt BEd "N times, may be
ratio of bi sphenol and ene enpl oyed, t enper at ur es

durdqqgl\tehquréh@pcr@w slflhla(tm aahdlemtetqt i fareantropghie precess such
dec t\ﬁg 11 r t E]{edl;%e{ ﬁln 13\‘%11'& n of the %}g%rﬁgt%. cphgg in thte substrate

Obj process suc
acqma@hmgu&ﬁoﬁ&@emmaentlon of the carbamate content in
the substrate mterial are not exceeded. 15

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
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A suitable choice of process paraneters in order to
obtwonodeéng23desi red substrate material can appe®CTa®2005/013216
follows: While the excess of phosgene used, based on

the total of bisphenols enployed, is 20 between 3 and

100 nmol % preferably between 5 %mnd 50 mol % in

conventional continuous pol ycarbonate synthesis, the
substrate material according to the invention is

pr eqner Rigsiek tof Rothyragemetee xRalgmes Refiew st wol20, imsksgience Publishers,

ref er apl 0.17 mol% Jn this.proce e,~the pHo
P heVG S0 564 80 s Bt oymer Rl Oy epdndilion botymers
pr efyelkrficial LRIAWSSIRLS MERsUsL2ZPatlu. Noasaf, Bftéi8Eience Publishers,
metering in of the%Fhosgene vi a subsequent 25 neterin

g
i n Ngw Jouk URe T eham X e psHute Bresokle &1igo, Kelench¢r andb K. Miiller,
or &ofrrespondi ng. subs nt _meteri ke Of
o1 SERLRERERRE.Orin T oR BT RUMIo iRy 1o vplme 30,
14 milyqrbonatddPbiyacetalt, Pdlgestar] GbMislbse-khee, CaMPRISdrV &lag Munich,
during the phosgenation is 0 Cto 40 C, preferably 5
C thenen 19923p. Hgel4pangdda EBom&tdd Mécording to the
i nvention are prepared by the phase interface
process. This process for the synthesis of
pol Acarding &t this [pockss,thd pledgenationny a daséimm saht dffacdbisphenol (or of a

literature; reference be made by. .of exanple to

. BRAHEDE Vet SO DD 60 ERD Poa oy peesbioss Bt 4 gaueous-
-6 ARgdinBryRiden Bf sERLYSGA)AORATRE ouPHh YHEHreRFNE ©%Sin inert organic
vol. 9, Interscience Publishers, New York 1964 p. 33

et sbgnt or ol meixtuRe vwhichs fonmd a seoond' @bastendhiei eligocarbonates
Pol yrer Interfaci al and Solution Methods", Paul

W R R Biec P ERY ot Endls Pl PR d8eRilected fo 2
chagndMshtion PeacBe® wikl th¥ @Rt of)suidtl@Ratal§stsKid” gRRI higRdmolecular
P. R Miller, 5 "Polycarbonate" in Becker/Braun,

Kun¥¢ightaralyqaghangise Kissolypd, Hethg/organipphase o FaHyt e organic phase is

Ver SR 1T aR0 47 PafErbGEY® B BORYEP Ufor Rty FRRAR prking up
517tépsd4. According to this process, the phosgenation

of a disodiumsalt of a bisphenol (or of a 10 m xture
of various bi sphenols) which has been initially

| NUHAJHRSary D EOMACURAY YRS are LItA1E B B0 pHphfioh Q)‘fpolyc?rbonates

suspension) “Is carried out in the presence of an iner
or ganilose of the formula (2)

HO-Z-OH 2)
in which
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.

Preferably, Z in formula (2) represents a radical of the formula (3)
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20

sol vent or solvent m xture which forns a second phase.
Thewoln@mozasbonat es forned, which are chiefly pCIgERm005/013216
in the organic phase, are subjected to a condensation
reaction with the aid of SU|taq e catalysts to give

hi gh nol ecul ar 15 wei ght pol ycarbonates dissolved in

the organi c phase. Finally, the organic phase is

separated off and the pol ycarbonate is isolated
therefrom by varj ous working up sfeps. D hydroxyaryl
conpounds whi ciR%ye swit abl the preparation of

pol ycar bonat es— Ko @ e for @él a (2

HO Z-OH (2) in &t 25 Z i aronmat e radi ca

having 6 to 30 C atons, which £an contain one or nore
aromati c nuclei, Can be substituted and can contain

al i phatic or cycloaliphatic radicals or alkylaryls or
heti&8™d8¢tbrs as” bridge nenbers. 30 Preferably, Z in

formula (2) represents a radical of the formula (3) WO
2006/ 072346 PCT/ EP2005/013216 -7 Rs Rs (3) R7 R7 in
V\hlR‘harRBRémnﬁaﬁEnddndgmémuiermbyneofepmentaﬂot:hé}lg—aﬂxpk &3 e@is-alkoxy,
H, Cl-C18-al kyl hal o

or B, it S0 0 e Gl 578 st Pl Ay TyfEd acyt or
ar al kyl ’arQI‘k e;fré‘t*é{a‘f) cg'}pf)r €l- é}}%ﬂ%‘l kpdrticl@ly pedferablyyH or C;-Cg-
preferably or , very particularly

prefer alelmmvmpwhuladm @re)ferﬂblfyrfégenwﬁl}’b agfingl e

bond, -S2-, -CO, -0-, -S-, d- to C6-al kyl ene, C2-

to C5- 10 al kylidene or C5- to C6-cycl oal kyl i dene,

whi xh caRpRgeris!Bsintetiord, 180,0-€0L0.0-, -S-, C)- to Cs-alkylene, Cp- to Cs-

alkylidene or Cs- to Cg-cycloalkylidene, which can be substituted by C,- to

Ce-alkyl, preferably methyl or ethyl, and furthermore C¢- to Ci,-arylene,
which can optionally be fused with further aromatic rings containing

heteroatoms.

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

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

1
Co?

(3a)
R® R’
CH,
L0y
S
CH

wherein
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Co-al kyl, preferably nethyl or ethyl, and furthernore
Co-woaodskh22m6yl ene, which can optionally be fused/EP2005/013216
with further aromatic rings containing heteroatons.

15 Preferably, X represents a ﬁéngle bond, Cl to
C5-al kyl ene, C2 to C5-al kylide Cto

C6-cycl oal kyl i dene, -0-, -SO, - , -S-, -S02 or a

rad|cal J the formul a (3a) or (3b) (3a) Rs RO CH -3

- CR® @R 4w bie (teign indivddually fomenchid and indpendenel3 46 one another
PCT/ EP20 5/013

i vi dUREPY PG Ega g it Qﬁ%kﬁfa SIS IOREER msjat o ethyl

anot her denote hydrogen or C, to C6-al kyl, preferably
hydrogen, nethyl or ethyl, X denotes carbon and 5 n

der?ét es d‘:?ﬁo'ieﬁﬁeﬁ@iiaﬂ om4 to 7, preferably 4 or 5,

wWith the proviso that on at Ieast one atom X1, R 8

and RO are simultaneously al kyl. Exanpl es of

di hydr oxdeaotek an dmtpgeaifeten drte 7, gictisrailgxydre) Zdtethe prdWiso that on at
dihydrogydlphenyls,lb@ é droxyphenyl) alk?nes,

bi s- ( hy dF&k9PhaAT X - Repet Bapresy@ultancously alky

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

bi s- (hydroxyphenyl) ketones, bis-(hydroxyphenyl)

sulliagwdes bi of ( hydihpdppyaply| ) cospbhmidses, are: dihydroxybenzenes,

bl Sd ﬁ#dr 2 Pl {%zlpzl ef] :s;(fl)))'(drgxeysphenyl) 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

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)-
cycloalkanes, bis-(hydroxyphenyl) sulfides, bis-(hydroxyphenyl) ethers, bis-
(hydroxyphenyl) ketones, bis-(hydroxyphenyl) sulfones, bis-(hydroxyphenyl)
sulfoxides, o,&/-bis-(hydroxyphenyl)-diisopropylbenzenes and compounds thereof

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

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-
(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-



10

15

20

25

30

di i sopropyl benzenes and conpounds thereof which are

al kyoasmsa7z8d6t he nucl eus and 15 hal ogenat ed on PCT&EP2005/013216
nucl eus. Di phenols which are suitable for the

preparation of the polycarbonatges to be used

according to the invention are,” for exanple,

hydroquinone resorcinol, dihydroxydi phenyl,

bi s- (hydr oxyphenyl) - al kanes, bis- (hydr oxy henyl2

cy dimgibfdydrasyahdnyl)ch-propphdeyroncs upnd ded,1-bis-( hydroxyphenyl)-

b hyd henyl
k;%%Eﬁﬁ&%ﬁé&?yﬁ%%%aﬁ&Mﬁmﬁménésr orypnenyh)

b!s (hydroxyphenyl) sul f oxi des,

CorfEARRASTY harEared wpdizhe r&isgpga?%:‘gﬁgéﬁb Seilblegg oud: -bis (-
g?ghy'a?dx%gaﬁ%% 81 étH y?':zeMé (4-R3d X GH RN BDrIRBENSh Shis-(3,5-
2, Zhiethyl- 4-Hy;imxg1alqutyérgrbpant bhémsy(4-hydvpeypbenyl)-cgclohexane  and

h;)ld]]? ](»{24 (H i OX%BE%% 3% n}/ethy (t:yl?:?or?lekane (%1spf1eno{ %MC)

2, 4- bIS (4- hydr oxyphenyl ) - 2- net hyl but ane,
1,3-bis-[2-(4- h droxyphenyl) 2-propyl] benzene
(b|'§pﬁ@ﬁ@cﬂ fyggher 2u12abé¢ diphgnate arpydesgribed e.g. in US-A 2 999 835, 3 148

hydr-gx I r,0

byg %£U§Hy2¥ 0P §aﬂy%?0xyp enylf an(%haneg9 543 g?ghgoGanmn
(3, (5fféhl@m@ydchﬂﬁhydr50@wphemob3 0p0 o;pem@osz 2 211 956 and 3 832 396,
bi s- (3, 5-di net hyl - 4- hydr oxy henyl%?n sul f

2, 4Fr5m<‘ét {’@e@ %neﬁﬁwﬂwn - -‘rﬁld ]&(ylibﬁ 910}10@3% Hy Seliedls &hemistry
1, [ /

o RS o JRLE A AR bl e neend vy 1984, p. 28
- biseg/ 4p hyoz oatyq:dqé'nydn)l iB3,"B), 56t rnageatnkinchnl Bleacklar;eHandbook of

(bl4}§£ aﬂgpdlla@x’\@d?rtﬂg%: ”lcec arl éYFSJMgI% g)e er I%oc!rﬁ 2%58, p- 72 et

hy diegxyphenyl) - phenyl - ethane
2, 2- bi s- (4- hydr oxyphenyl ) - propane, 2, 2-bi s-(3, 5-
dlnethyl 4- hydr oxyphenyl ) - pr opane,

1" fdh€edy O VBB oSG, BREARCHRIRo) i apploysd, and in the
( bi (&@éleﬂ@dpoFW@bonﬂfbﬁﬁﬁ) antlofeldipieadlssié édploged!i Phediphanols used,

are described e.g. in US-A 2 999 835, 3 148 10 172, 2
991like7adl thg ophyer C!amlcalé agd pugifianyssistanery gddersto the sypthesis, may be

036&%%5“ %E; Wiﬁqgtg gﬁ}ﬁgﬂ%ls glgﬁgé%é £8m 88 ogvn%%thgég haadlmg and

storage. However, it is desirable to work with raw materials which are as pure as

possible.

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
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

15

20

25

30

French Patent Specification 1 561 518, in the

noRQg el 723k Schnel |, Chemi stry and Physics oPCT/EP2005/013216
Pol ycar bonat es, Interscience Publishers, New York

1964, p. 28 et seq.; p. 102 et _seq.”, and in "D. G
Legrand, J. T. Bendler, Handbobk™ of 15 Pol ycar bonat e

Sci ence and Technol ogy, Marcel Dekker New York 2000,

p. 72 et seq.". In the case of the

ho ok yafatheopaymsrs fmnyngoae avadlableol Preferablyl dyweyerarie chain

in the case of. copolyc onates two or.nore di phenol .
o SR e RGO 450 SAHSE SN 5 PhOSks iRk 2y POFYETSH &  point
ot Belintd /e Prosghe Bd Idmdey phidbinit BOE @k aslaligst has hbEyet been
synthesis, nmay be contam nated with the inmpurities

or imyiterad iimcprftheynaneine¢teredvim bsfone Hestasalysiateaetheigwihdhe catalyst or
storage, ., However, it is desirable to work with raw
rratpé?a?lgi@eﬁﬁﬁfe'ch are as pure as possible. 25 The

nmonof uncti onal chain term nators required for

requl ati on of the nolecular weight, such as phenol or

al &S’/It%@ﬂi‘@ﬂ Hlanngy, pay bianching aBGEH BT pranchmg agent mixtures to be used
p-tert.- pPhenQl. «1d.50-1,@C I : :
chlaggr oa((:igr ghi {:h%ag}(néhéesgsf ebrds? % é’regg@qg?' gm ?ﬁe g’?%lgegermmators'
of Trisphaody; hoatyinary pleinds cvracid chiarides oftri-t drasteacattmixplic acids are
termnators, either are fed to th reaction wth the.

bi SEREAIORILY edy eI DrEpHE R e EoVRheTa R Fa Aok eHlffdes.
desired point 30 in time of the synthesis, as |long as
phosgene or chl orocarbonic acid end groups are still

pr éoare ofi the thmppewdsthiayimgrthsee or anare thamthréeepheaekic bydroxd groups
aci d .chl or.i des andf chl orocarbonic acid esters as

chal g‘?‘éﬁ”rﬁen‘éﬂegﬂﬁ,’ AS*MBRG’ as sufficient phenolic end

WD 2006/ 072346 PCTI EP2005/ 013216 -10 groups of the

pol );,rérqe}rs formng are avail able. Preferably, however,
heohdraglicinpler mi nat or or terminators are added after

t he phosgenation, at a position or at a point in tine

when phosgene is no |onger present, but the catal yst
hast,G:dimetyl-hé étri-(Fetydrexyphenyl)diept-Beopear e netered in

before the catal yst, together with the catalyst or 5
paral l el thereto. In the same manner, any branching

ageNt JiMthPLARRHNG-RARKypREn ) HcPtankO be used
1,3,5-tri-(4-hydroxyphenyl)-benzene,
1,1,1-tri-(4-hydroxyphenyl)-ethane,
tri-(4-hydroxyphenyl)-phenylmethane,
2,2-bis-[4,4-bis-(4-hydroxyphenyl)-cyclohexyl]-propane,
2,4-bis-(4-hydroxyphenyl-isopropyl)-phenol and

tetra-(4-hydroxyphenyl)-methane.
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are added to the synthesis, but conventionally before

t heva sty mi nat ors.  Tri sphenol s, quat er nar yPCT/EP2005/013216
phenol s or acid chlorides of tri- or tetracarboxylic

acids are 10 conventionally used or also m xtures of

t he pol yphenols or of the acidlchl orides. Some of the
conpounds having three or nore than three phenolic

hydroxyl groups which can be used are, for exanple,
15 Spivearf oo uthientﬂfunctional compounds are 2 ,4-dihydroxybenzoic acid, trimesic

4, 6-. thyl -2, 4, 6-

o i T T R e ﬂé‘/:')“ w@ﬁ%xgﬁaeny%z%m 23-
1 dididihddig- hydr oxyphenyl ) - benzene
-tri-(4-hydroxyphenyl)-ethane, 25

tri-(4 hydr oxyphenyl ) - phenyl net hane,

> Bdisd Sy (R B S g g o2

andllﬁﬁrdlﬂddl@ar(dﬂf} iyl ckiiopytpliesyphenypt)-etame., WO 2006/ 072346
PCT/ EP2005/ 013216 -11 Sonme of the other trifunctiona
conpounds are 2, 4-di hydroxybenzoic acid, trimesic

gﬂglcﬁ%ﬂggrds‘ég‘f? l‘%r }g@e i, ce sgﬁxshesw are tertla? amines, in particular

ydroxyp 2- 0X0- 2
dl tvyeth ylamde, enblﬁyllarreﬂee rtriecty lamameg thgl}é)gpm(hnarN methylpiperidine
3, 3- dr ox hen 0X0-.2, 3-
di ﬁ?gr 0|I§1&{81pé° pi”Jf]X‘i tr‘i/ e ?/'dr @%VBWBWI ) - _§AftRanesuch  as

The.eAhaldshenitged thslutmenﬂmﬁ&nmﬂtﬁeétee@l EWhdReMShydroxide /
are terti ary amnes, 1n partl cul ar tri etf){ | am ne,

t r ichlorige anbroeyide v i hydrageansulfate M@tarﬂ}apmbpmtcr déndethe phosphonium

N BB RLRSE ey PR OB B PR Sncs wr

; tdesdpibby | e mzey |asramird! Ms/ tyipRial asiaby | inmnfce Wiy, oddnd@ercially
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
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
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%.

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),
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chloride / bromi de / hydrogen sulfate /

t etw@bdogoihor ate; and t he phosphoni um conpoundeT/EP2005/013216

correspondi ng to the amoni um conpounds. These

conpounds are described in the |iterature as typica

phase interface catal ysts, conﬁ%r0|ally 15 obt ai nabl e

and famliar to the person skilled in the art. The

catal ysts can be added to the synthesis individually,

i ntasimptify pecessirg @ snaldd nlease dgeras dlosu ewélé&iiexsearyistatiCS) or to
opti,onall tion, .althou

I bef t h
OB LY 38 RELSL e B RSP, B HUGR e s o

Pr hitere dameplodhifig afend) cHIBHATPRYNALRE). M xt ures of
oni um compounds are used as cat al ysts, in which case

addi tion before the metering in of 20 phosgene is
E;ﬁlj es:,eer zg&;dltn-lgggcaget% e;ﬁdd}g t8ftt<1é Igglr?%'?etrar{lérglgtrlr%cﬁ{;ld(iﬁ f{)%/ fif gny desired

pr ediefuadyl of deherhl @Ifffetdhe niiRiuysaaiD iapaticulat diektly onokolation of the
al so. as an aqueous solution, and in the case of the
t ePRlYENY AndfiEsmelag of seranweniin i soafalled qomoupdingj sigp- In this

aci gﬁteﬁ? rtl?ef S&cﬂm/% (WI élx%{tf?ljes Qi(fér?o%' calngfepgt{cfehqgltﬂé gggfmoerr melt as a

hch{roc oric acl several catalysts are u
parsbdlidnioel ndssa glowders dironah e unAnatherc gtpal ofstneteriag is the use of

netered 2 diff t hod eri - of .
c omaégd% g—tgs Bé%p{ﬁ? rg nﬁ)é{c?lasfs (Pftgp g&ciltel%(':bsgg'é’légﬂlag myxtures.

different tines. The total anmount of catal ysts used is
bet ween 0.001 to 10 nol % based on the noles of
bi Spitebleladdisived we@scrmeéf @xrabatypl@ 1" Adsligvasdboflastics Handbook,

td I f 5 30, L
Dot M B A1 OREorg o980, it DBlasos R dii¥og Hapdpgok, Hans
adgmeekifel HdhGer, MRINkEODPNAt es according to the
i nvention in the conventional anmpbunts. The addition

of additives serves to prolong the duration of use or

th i 6

ot ERBY b8l F e SRy S Somniss, propphonats and
no whdsphahea asualigahdss,in whieh theorganda radecalsaronsist attlrdg)or partly of
ot rebeedi Phyited R cardealably SiblipaBRiiarire Shployed are e,

fl agBaneed bagoauebis. Tﬁ@e%’h@@ﬁﬁ:r stabitisrs thPb&8sed iRdividually or in
These additives can be added to the polynmer nelt

i ndiomibghegibhyargk addad mthe gelyinres th theifsmarentiomed.ever al
different m xtures, and in particular directly on
i sol ation of the

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
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
brominated phosphoric acid esters, brominated oligocarbonates and polycarbonates,

and preferably salts of fluorinated organic sulfonic acids.
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pol ynmer or after nmelting of granules in a so-called
conporevdiorg4ct ep. In this context, the additivesT®P2005013216
m xtures thereof can be added to the polymer nelt as a
solid, i.e. as a powder, or asgf melt. Another type of
nmetering is the use of 10 mastetbatches or m xtures of
mast er bat ches of the additives or additive m xtures.

Sui tabl e additives are described, for exanple, in

" A@@rtablv e@pach madi fers jarss fm@mpdﬁ( grafy Wmmmr@ri}pnsmg one or more

%? ﬂ etkaSe Q&ngeg %r%%}gqt I%ﬁlsa{ olle ) Pl a\)siﬁérﬁérﬁzé {r,v%grylate rubber

nSef , PMIni¢

Pr gprefdrstdy lm@l ofs batgi hdr;ilfafesruabﬁ) eftl@ﬂerex;ﬂrrpylene ﬁrbgad@j #&nd grafting

phosphites, phosphonates and phosphanes, usual

t harenomers,phosen flRE ¥rlepshpee Mearwsl Sowdhs ggqupec‘rwr;lﬁférrg,/of styrene,
n ti

r aél [ %ﬁédl%l%v % lély|(l)l Ezhleérdéa P%h @?éefg%ln)%{ oy egiy? methaé: rylate), - or

s ubﬁ;thmtetlétedmg eﬂﬁmnelaad atgtate f¢reseksanith giafted-on methyl methacrylate

stablllzers Qe used individually or in 20

coﬁ%?ﬂﬁ?@dﬁ@’ Hl%dded to the polynmer in the forms

nmenti oned. Furthernore, processing auxiliaries, such

as nould rel ease agents, usually derivatives of

I ongrtbhmcne Jfcalargnts,csuds as erganibelyestaffsior femente oy irorganad pigments

tetr te an Lycerpol. ostearate e. are .. . )
or 6 B8 BBt 3R e a8 PR T EReR Gt B f gt vi
M XtaflEersp %ﬁéﬁﬁw@é lds§ (RMoMyBEats oRfinddgdic filerk. W .

based on e merght of the conposition. Surtable

flame- retardant addi tives are phosphate esters, i.e.

tr I '3 S;Q)\f% a%%ﬁfég %.E&%rdmﬁng{‘lg I1£‘\%ntlgﬁ Qgr?%?&g(g\le? c%%r@%se carbamate
est'éer rom ne-con

br @b‘mpatu&ii dihigsfohatiag4pci d est er s br om nat ed

ol i gocar bonat es and polycarbonates, and preferably

salts of fluorinated organic sulfonic ggids. WO

2006/ 072346 PCT/ EP2005/ 018216 3 i&l&ribl e,k mpact
t

nmodi fiers are, for/exanpl pol s/@onprising
one or nore 5 0 Qas; one (4)
pol ybut adi ene rubbe dbber (preRerably
ethyl or butyl acrylate rubber) et hyl ene/ propyl ene

r ukBRhdn RANG?, @ 3hd RAYave the meaning given for formula (1).

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
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
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.
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nmononers chosen from at | east one nonomer fromthe

gr 2060386 | ng of styrene, 5 acrylonitrile orpralkpko0s/013216
net hacryl ate (preferably nmethyl methacrylate), or

i nterpenetrating sil oxane and ielcryl ate networks with
grafted-on nethyl nethacrylat®e

styrene/acrylonitrile. Furthernore, colorants, such as
organi ¢ dyestuffs or pigments or inorganic pigments

10 or IR absorbers, can be added, individually, in a

m urp??sgrﬁt 1§1ver8108§gﬁ€nb o?%é\ﬁloggig\é\n&e use otfﬁl%%, }lécgﬁ(?agg’dnates according
f I lté BleSnvehifiBn 6 the proaanainast eRGGA4EH 41 rhéulliiags.i nvention
can noreover conprise carbamate conmpounds of the

formula (4) R3 O ~RHO/ RA ONR2 (4) 15 wherein
d
oo B AR RS, AP AR b B rsen

(4)invemtioRasur ed by means of HPLC in the acetone

extract after al kaline hydrolysis with sodium

hydr oxi de 20 solution and is in general 0.2 to 500

PP pr O whi ildi
pr 2‘ er aﬁasgt g%%fsb@b%l ?)rgm f) %% tféa ﬁ%ﬁ g{(g%np xS O'If't?é1 Hdings,
pr esent vAhiples@ad himeraftyandredsonasrvasops oftieliestst he

extrudat es and noul dings obtainable fromthe

pol ycar bonat es according to the invention, in

part i culgmd hose for 25 use in the field of

transparent products, very particularly in the field

of optical uses, such as e.g. sheets, nulti-wall

oot =1 SOl WSl T 2B LR el S saton

DVD- R( Wwa&dotflgsl di sks in their various only readabl e
or once-witable and optionally al so repeatedly
witable enbodinments. WO 2006/ 072346

PCY. EPZOH’%Q%?&%@?I& e'tsl% dhés @51%3 @Héetd v GthﬂaQt'ibular hollow chamber

furthernore provi des t e use of the pdlycarbonates _
accor di reheets, for example for covermg buildings such as railway stations,

greenhouses and lighting installations.

5. 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
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

products
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to the invention for the production of extrudates and
nowal2ongs723% Furt her uses are, for exanple, butPCT/EP2005/013216
without Iimting the subject matter of the present
invention: 1. Safety panes, whjch are known to be

required in many areas of buildings, vehicles and
aircraft, and also as visors of helnets. 10 2. Filns

3. Blownoul ded articles (see also US-A 2 964 794), o

f ol Oexafpirslutentofobmylatipemn withea epntenst of] agium Sulfate and/or titanium

Transparent . sheets. such as .solid sheet : )
parti culdqu,ld%%ﬁ%?%\ﬁhgﬂlg%e ox@%gg%g’%mﬁz)ro %%?r?p#@ latg rubbers (EP
covering bld3hdi4B?EPSAJ@12@S3Z46}ifbMﬂﬁé prb@IctioASf transparent and light-
greenhouses and [ighting installations. 20 5. Opti cal

dat a st eeasisring omldingsaudi o CDs, CD-R(Ws, DVDs,

DVD-R(Ws, mnidisks and the foll ow up devel opnents

6. Traffic light housings or traffic signs 25 7. Foans
havilng @®peciyien afjections esbuldipgs, omsadt yaspriaidahl e.guriémsc eholders;
8. Threads and wres (see also DE-A 1 7 167) 9. )

Li ght i ngolrsadongpy ?@rﬁntqoyal&}l??& @f%\é,”étjﬁfglmsegbfi)e%ﬁn%‘égpuona“y

in the f g '%igg%oéﬁggkHGRPMgSSQmWHa@H&BSdié{&%de (based on the total

2006/ 072 5/013216 - 15  10. Iransl ucent
f or mul atmandingicompesicant ent of bari um sul fate and/ or
titanium dioxide and/or zirconium di oxi de or organic
pol ymeric acrylate rubbers (EP- A 0 634 445; EP-A O

2692324)0ftRA1 bh8pREeRdsGhpRnRS id HaARARF Bise@Tor bh@bpraphic and
scattering nouldings. 5
film cameras (DE-A 27 01 173).

13.  Light transmission carriers, in particular light conductor cables (EP-A 0 089

801) and illumination cover strips

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

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

20. Foodstuffs uses, such as bottles, utensils and chocolate moulds.
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11. Precision injection noul dings, such as hol ders,
e. yvo twee7Bed ders; pol ycarbonates are opti onal pgTEBEDS/013216
here with glass fibres and an optionally additiona
content of 1-10 wt. % nol ybdenum di sul fi de (based on
the total noul di ng conposititi% 10 12. Opti cal
equi pnent conponents, in particular |enses for
phot ographic and filmcaneras (DE-A 27 01 173). 13.
Li ght t Usesm theiaptomydbileifeld; suchnapglatinggirain the gérim of blends with
conductgﬁ% ab&es %EP A 0 089 15 801) and illum nation
cover s 5% s Fectrical insulating materials for
el ectrical conductors and for plug housings and plug
connectors as well as capacitors. 20 15. Mbile
t eP@phofeotipdrgrisgsuch asslalngy podesk skiboet ugklesdevi ces 17.
Carrier materials for organic photoconductors 25 18.
Lanps, headl anps, light-diffusing panes or interna
| e@3es. HoliSeholdlticles, sustess kishemsiaks, axigly basis) tedteebattes
di al yzers. 30 20. Foodstuffs uses, such as bottl es,
utensils and chocol ate noul ds. WO 2006/ 072346
PC}A EPZ@Q)%@]Q g’%ﬂiﬁﬁ as b tréch] dfs’?rﬁﬁltlePB{‘@s automobi le

field, such azing or, 1n the formof blends with
ABS, as bunpers. 22. Sports artlcles such as sl al om
pol.es, i _boot. byckl.es. sehol arti

DueR as o BRR Pres ALl auibrisal Y 55 o Brfidieschiiaipyers, cofree
HOUS' Ng$nachined ab mALIEARE Edotalsue & dﬂlllHHE' @Hll@@él‘f@plihgméanachmes
Housi ngs for electrical eqU|pnent such
t oot hbr @a8theaws hai rdryers, coffee

26.  Washing machine portholes

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

29.  Packaging films

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

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



10

15

20

25

30

machi nes and machi ne tools, such as drilling, mlling
andv@bawiong4érachi nes and saws 26. Washi ng machiPQ&/EP2005/013216
portholes 15 27. Safety gl asses, sungl asses,

corrective glasses and their |enses. 28. Lanp covers

20 29. Packaging filmnms 30. Chig boxes, chip supports,

boxes for Si wafers 31. Other uses, such as fattening
stabl e doors or animal cages. 25 WD 2006/ 072346

PCExERA066/ 013216 -17- Exanpl es The net hod for

measur enent of the carbamate content in the acetone

extract is described in the followng: 5 The

COMERNhERbd Ibr feadremenr draimet Rrthingddd @5@tentAinOtHe g8 e Mxtract is
formula (1) in the acetone extract is determ ned as

f oldegspibed gpthgdolowipgct are di ssolved in 50 m

acetonitrile. 10 Al of the solution are injected 10

into the HPLC. Detection is carried out with a diode

ar Iy chateatiation (dDAR, cartfahm&r bisplenot Adeligemer of FhrijuloKl) in the
by mass spectronetry ( hgas desired. Calibration is
carfiee stitachy detremingtl @f FloVst andard method (multiple

poi nt calibration). The nmethod for neasurenent of the

field strength on the corresponding injection 15

nmoW0deg eatradt @leedistoives! 060Nyl aostanptrile al0 dl efd;he iselua'sn are injected

foll t of .t lectri

st iAo, TELE, oI HrapE s (BECEIDION frfie Erpscigigtor (DAD)
us Eiﬁloréseé'fﬁg iqatctloy (RfDPbr Biﬂ %a@@ Qpe‘éfroﬁ‘l@ﬁy (IS @b idedired. Calibration
moul di ng process, the gné i's renmoved and

depoeirtiediontiby the pboel %tanﬁardme (mnltmlqw(uete@hb@tlon)

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

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,
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
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.

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
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20 the di sk nust not cone into contact with netal

Si vo@206l0E3é Sse t he measurenment is inpaired. PCI/EP2005/013216
Furthernore, any ionizers present nust be sw tched

off. The field nmeter is positipned above the disk at a

di stance of 100 nmfromthe ™hotizontal disk surface.

The centre of the field neter is positioned such that

its 25 projection on the disk currently to be

measmied chul afer tBO starh of whes preess hiee. ¢lm1¢qrmsmndtiltgaeld¢tsikal field of the

Th [ [ not noved .dur] this proce The f

< Triladth cliofnis Frorisgny Ak in capl 35T oY Fynd6S ' firer 100
Se%%‘é’l&eﬁ%ﬁt@ far& PEGorddONA R thB&sth RlASIrkRBntdRHksli iR after approx.
process. 30 The neasuring apparatus is connected to an

x/ Y hosesotheameasuiement isistapped.par ticul ar  val ues are

printed out. Each di sk neasured is thus assigned a
particular integral value of the electrical field. To

| | Wher Berrafpusit the Madsarenidd iHAIUI BTRASBed Bat\VRe atmospherlc
2006/072346 PCT/ EP2005/ 013216 - 18 carrjed out af

t h&usydht dering He Peasuesment is 40 to 98 Yo PrdEBbRI G hip 50 o, and the
el [ first 100 disks is recorded.
Af?géﬁf%ﬁ%%% &%gggq%%gﬁ;nutes a further 100

measurenents are performned. After the 4th neasur errent

® ot {55 psifiocs BadtetaBR ol on HhorrREe AbIE aPBRUisH & Heasured by

to n*?é?m? REW BbbE rtﬁ?ecflgeaﬂ@ RS RG&N0R m&ﬂmn‘é' %rﬁcéwr ' Rgdlsk is then
the measurenment is 30 to 60 96 pref er abl 5to

andgonsidered didficuletopentgonntthe slepgicabficld e@eegl@a value hf é8 kV/m
net hod, the electrical field on the surface of the
optical di sk is nmeasured by neans of a probe directly
af tlfanigle1i nj ection noul di ng process. A disk is then
considered difficult to wite on if the electrica

field exceeds a value of 18 kVVm Exanple 1 15

Pr g@qaﬁn‘o‘ﬂnoioi- 4-tert-butylphenylpxycarbonvloxy)-1'-

iperidinecarboxylic acid

1- (4=
boxh\4'iisopamivtiilenediphenyl ester

9.30 g (0.025 mol) isopropylidenediphenyl bischlorocarbonate are initially
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
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

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.
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4,4' -isopropylidenedi phenyl ester 9.30 g (0.025 nol)

i sy oyhidenedi phenyl bi schl orocarbonate are  PCI/EP2005/013216

initially 20 introduced into 150 m nethyl ene

chloride under argon and the nmjxture is cooled to O

C. 48.49 g (0.428 nol) N-ethylpiperidine are dissolved

in 20 mM nethylene chloride and the solution is added

dropwi se to the bischlorocarbonate solution at 0 C

3. 26 qn) 0Afi26 choiatagsanthybwitly laptedvrol midiuse of wexare/gthyl acetate:
en chl ori d t hen added dropwi se to

thl(ﬁig u$| e e viond "flf%e ?Retﬁ ‘eis allowed to warmto

25 room tenperature and is stlrred for 3 hours

Thereafter, the solvent is remved in acuo.

r echMMR €408dVIHad CRICIP 506A-A38t(®) FeHd 7a2§j7f2§|(ﬂ‘er2eﬂ) 7.22-7.13
of f I r | t
ot o8 1Py G03ESE % E e B ab 3. 1 AoPL S B 6 5D, 1.86 (s 6 ),
concankyaHed (95 C, 25 nbar). 13.2 g of a highly
viscous red oil are obtained. This oil is dissolved
in 100 M ethyl acetate and, after addition of 10 g
Si Iy gh (silica 30 gel 60; 0.04-0.063 m Merck
g%%g?gr— 948 785 203), the m xture is concentrated
and i ntroduced on to a silica gel colum (colum 0 5
(I;m flIJghe ght : __  oxycarbanyloxyl.1'-(4.4'- igopropylidene-

mnQMﬂ@n§pbyﬁnﬁde5hg&gmgf ' n- hexane/ethyl acetate
(9 3 g of avitreous solid are obtalned "H NWVR

(4OOI\/Hz CDC13) S = 7.4-7.38 (m 2 H), 7.28-7.23 (m

3 ?50 %Z §?3 Z10il) Sﬁoé}q]dn;ged'_}g}gegyl bqg’chgdrgf?ar&gg égarF%mtl%ll)‘_bntroduced

1. 3ato( $00 QnH)neﬂEﬂarfa)|c131021d&0atF’Oe'F(arlﬁtlmergtfn 1 429 g (0.042 mol)
-(4-tert-butylp hen l.ox ¢

r béﬁgpﬂmnel dls(sglvg in §8p@gﬁmﬂi‘)a@}?ecm%“%é‘ﬁ?9§ded dropwise to this
N, NofkiSh 3y bear ?"’U%ﬁ() ?I 30m91 (t?ré gylﬂﬂéh%l dissolved in 30 ml methylene

|sopropylldene rbonate are
i nichlcaidey arent}rendadded erpMIxse 10T0heriminbiré 1y elewedh|torwaren to room

t 0 C und | 1 . .
(TR i =ar e e saneeefg: Ny BRentisrappys in vacuo
ar errpqeqaudis ‘BBM&@@p tnosd0hthBtoluene and filtered off hot.

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.

'H-NMR (400 MHz, CDCL3) & = 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).
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solution at 0 C. 2.02 g (0.013 nol) tert-butyl phenol,

di sawbhooed7azms 30 nl nethyl ene chloride, are thepcasdsds/o132ie
dropwi se. The nmixture is allowed to warmto room
tenperature and is stirred for_3 hours. Thereafter,

the solvent is renmoved in vacwd - The residue is

boiled up in 500 mM toluene and filtered off hot. 20

The solvent is renoved in vacuo. The crude product is
chExanipde3 aphed on silica gel (h: 16 cm 0 5 cm

nobi | e phase n-hexane/EE 9:1). 2.1 g of a yellow

hi ghly viscous resin are obtained. 25 'H NWVR (400
MHPrepfatdaba) ofS p?pe?idﬂl%chbg)&lfcmacia lrl)n-(Z-h%&oZya&anl-ﬁethvlethyn-
H, 7.05-6.98" (m 2 H), 4 H, 1.67 (s,
6E)1?£)d_§§3ﬂ(s 9 H, 128115(m 6H). WO

2006/ 072346 PCT/ EP2005/ 013216 -20- Exanple 3

Preparation of piperidinecarboxylic acid

4- Pl (&- hyseaxpplphghylodycaiiohylogl Ay (bipeftmpydrb®silier abid) 4,4'-

0.5 ¢ . . : , :
1- (sppropylidgediphemd eyten aipcissabing inZ9 p-THE. O gé? %astiengsh sodium
bo :

di é%%xio\%lc%%logl)tlfﬂ afid _|§ l_%@gfé'fg ddg@%g??@ﬁghéh i§eh ed%ruﬁover night
hy @maox i1ddosm), uthlmrshalnng g vvater are added and

hydrolysis is carried out over night (mn. 15 hours),

whi | e shaking. 10 Working up: The aqueous phase of the
THysRidghipen is separated off and the org. phase is
concentrated. The residue is taken up in diethyl ether

and the mxture is washed 15 several tinmes wth

The or ried over u
SulL[?l aeq’u.e?lﬁep ﬁgﬁ?lgagﬁf Soéuq}oﬁ Bfepdrals e{gﬂ aclild {Fg org. phase is
solcydentrhed ! ermvl%elndu@ iV ek er® up lin 4fetBylodth&@r ahdethe mixture is washed

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 um; 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
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;) 6 = 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).

Example 4

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

ester

0.5 g 1-(4-tert-butylphenyloxycarbonyloxy)-1'-(4,4'-isopropylidenediphenyl) N,N-
diethylcarbamate are dissolved in 20 g THF, 0.5 g 32 % strength sodium hydroxide
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product are obtained and this product is

ch™omreaoegrdphed on silica gel (silica gel 60; PCT/EP2005/013216
0.04-0.063 nm Merck 109385/Lt: 948 785 203) with a

sol vent m xture of hexane/ethy acetate (9:1) (colum

0 5cm filling height approx. 125 cm. In the 20

subsequent course, hexane/ethyl acetate (5:1) is used

as the solvent m xture. a white solid is _
obseluHer and fieNyater an@@dm anct:%emymse is lyydrolysedigyef wighp (min. 15

H)ho J}D%ﬁg%g@{ggél 7 02 6.95 (m 2 H), 6.75-6.68

1.63 (s, 6 H. 25
Exarrpl e 4 Preparati on of d| et hyl car bam ¢ aci d
4- -&A-deroxyphenyl)-1-nethy|ethylI-phenyl ester 30
ér{’%r Ing up:

1.-(4-tert - but yl phenyl oxycar bonyl oxy) - 1" - (4, 4' -i sopr opy

| i denedi phenyl) N, N diethyl carbanmate are di ssolved in

20 The TdpeoB8. phage 3 the STHE rsghutiosoidi separatedr affiaid WO org. phase is
2006/ 072346 PCT/ EP2005/ 013216 . olutio nd 5 :

b Sh e AT RS Reokei iorie Gedilyiiosi gl Gugite is washed

Ni gkier{l Minfles with wa@d# Shhe (Y}ghrh@ pﬁﬁ‘@kﬂs Qﬁred%khﬁgnééﬂlm sﬁlfate the

The aqueous phase of th HE Sol ution i s separated of
andnimgagang is @M%Offsmddhm@émm a8 wehoveh én yagiod L]Ialelqsude product

 2hey el ) Y151 IR RS B e o

oveug MRYNES) with §éblvahemixtiie ofﬂeydn%tm aPdtatk 91 kéo%ﬁﬁi @ 3 cm,
off and the solvent is renpoved in vacuo. The crude

pr &liingrheight 'aBpr@m zﬁﬂm‘b oinghtheubsequesi ¢duese, g@sian(:/sthlyi acetate (1:1) is
ge&lﬁe as tlg QA}V t 1xt {ug}ed\ﬁ(:k g‘\(z)v %?gélh{/sogg 785 203)

A L0T Ve ReXd gt e (9:1)
(colum 0 3 cm f||||ng hei ght approx. 25 cnm). In the
uent caourse., hexane/ethyl acetate (1:
SURE SR 406 S TSR 56 % GS A & (7 08 s 2 1), 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 5§

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
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
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
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used as the solvent mxture. 0.29 g of a white solid

i swit@mbn®ed4s 15 ' H-NVR (400 MHz CDCl 3) 6 = 7. 26PCT/RP2005/013216
(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). Exanple %0 The preparation of

the pol ycarbonate is carried out by the known phase
interface process. It is operated by a continuous

pr eoé e, orghmic [phasshie rvdshedonas! with diluietiyspiebhmic aid and five times

?lllz(tv&ll Iwé:\t,?rr.];fl{]et qu%c]ég‘%an\gkniol\l? Wgtr{%b’eg’ E@ ce%%rateg,Sc%nlégl/trlglted further in
chlagrévdpératibiorvelenzametht: polymer nddit 6plsQblf @iada tdeeolatilization
phosgene at 56.4 kg/h are fed into the reactor and

r egstreder ahgrapplafedr at ure in the reactor is 35 T.

Sodi um hydr oxi de solution (32 wt.% at 9.97 kg/h is
furthernore netered in. In the course of the

conde psEtthe polyeabonavd peparsé o rids armndrt(seéf Taxdelil yare subjected to a

hyd id l.utio 32 w .9 t .27 kgl h d
s oParhlsh X ERtiEh é?lﬁi %%Q il r?&F%Pg (§ lﬁa Kwﬁ%g UV spéctroscopy). The
tere&fr?gté@n%?qg)laghfbxn%t ?yllgaemgoof the extract are dissolved in 50 ml

chl ori de/ chl or obenhzene ) at "34.18 kg/h are netered
i naccFomitrdef srer 10 pl-oftthis| pilyeni dt nejectdd gpiol theddPIC. Detection is

RSN IS o GBSR0R A b By ey Bty andars metn
cal@uMiple poilecalbALien) Wiy the PéeRhedsudfarQ0R A Fa3ARIe 1.
PCT/ EP2005/ 013216 -22 and the organi c phase is washed

once with dilute hydrochloric acid and five tines

cords o Epcor SRR EARBRARE fr ERutble in fisstfharnppts samole i

vegsemg/egd 60ppnpol ymer nmelt is spun off via a
devol atilization extruder and granulated. 5 300 g of
t he pol ycarbonate prepared in this manner (see Table

1) ﬂaﬁ‘ﬁ%@ ected to a Soxhlet extraction with 500 m
ac | uka, ACS for UV spectroscopy). The extract

content is approx. 5 g. 50 ng of the extract are
di ssol ved in 501rr1 acetonitrile, and 10 I of this
solmgﬁ%—%ct ed into the HPLC. Detection is

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
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
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 ul of this

solution are injected into the HPLC. Detection is carried out by MS. Calibration is
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10 carried out by M5. Calibration is carried out by

t havezdoenrmké st andard nethod (nultiple point PCT/EP2005/013216
calibration) using the reference substance from

Exanple 1. The content of car bzsmate conpounds of

Exanple 1 in this polycarbonate sanple is 160 ng/kg

(160 ppm). 15 Exanple 6 Conparison exanple 20 The
preparation of the polycarbonate is carried out as _
desamicdent by thg spfsireal Standpidwaehd (mindtipde ppiné walibraeon) using the
sol ution I_.sphepol at 750 kg/h (14.93 w.%, the
solr%ﬁpci %‘?@tsﬁsfeeﬁ mc]‘:f?%a(r)nrpltl%g'/chl or obenzene 1:1) at 646

kg/h and the phosgene at 58.25 kg/h are fed into the

reactor. Sodi um hydroxide solution (32 w.% at 12.34 )
kg/Thejcontept efearbaspate sprapoynss of Egfample THethiseRAyrarkapsigriample is
of ' raxide 25 solution is 36.20 kg/h; the
arm@ﬁ?ﬁ%?% @gipﬁép'erm nator is 34.18 kg/h at the
concentrations stated in Exanple 5. The anount of

catal yst is 33 kg/h. Working up is carried out as
dedeample 7 Exanple 5. 300 g of this pol ycarbonate

(see Table 1) are subjected to a Soxhlet extraction

with 30 500 mM acetone (Fluka ACS for W

s pdiermepogion oflthe mlycadmmnateantcarriedi autdyypthexknows phasé interface
nmg of th textra(%t gare ditssol ved in 50 m acetonitrile,

and AG5A1 1t Broreated DYs3 pORUnBRISTACESKi ected into t he

HPLC. Detection is carried out by Ms. Calibration is

WD 2006/ 072346 PCT/ EP2005/ 013216 -23 carried out by

t hd'hebispherglate salvtian (biprheneldA | skl ¢gaitent goli2nmol NaOH/mol BPA) at
caldcprati. o S| t f S )
g QR ot R e shRER! ER, RHEHRRER i @benzene 1:1) a
Ex @dplkg/h andthielphosgenlk yat 36 ldokgh ers &ipineo the reactoOndepakigd. The

o REe A et B L 2SS e o 02 e
| Ntoag QYR 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,
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

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
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
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10 process. It is operated by a continuous process.
Thevdbrwplensd at e sol ution (bisphenol A, al kali eonkerdoso13216
2.12 mol NaOH nmol BPA) at 750 kg/h (14.93 w.%, the

sol vent (nethylene chloride/chl orobenzene 1:1) at 646

kg/ h and the phosgene at 56.4‘%‘/h are fed into the

reactor and reacted. The 15 tenperature in the reactor

is 35 C. Sodi um hydroxide solution (32 w.% at 9.97
kgkdlutien fsacidigedronth hydtashlediciagid dnd tpgedogutosemdfwithhBHF. 15 pl

o BB AE iFES BREON P R P
sol uti on of chain termnators (11.7 w.%

tert-butyl phenol in nethylene chloride/chlorobenzene
1: Oplibratiga . 158 ciigicd avte byetha extdrmal ragasdf method 2 ¢multiple point

cheof R ek Rl gihe; TP e fies.
N-et hyl pi peridine) at 33.0 kg/h is fed in as the
catal yst. The phases are separated @ and the organic

phd&e CP%teQHéfrféébaa??é"eCWPwﬂéF |0tjFéarﬁgﬁr%@rfhtsrnoéw&ehoaatarﬁample is
fi wat er. The pol ycarbonate solution is
th‘ggocoéng% gk)nl& concentrated further in an
evapor ati on vessel and the polyner nelt is spun off
vig a dev Iatlllzatlon 25 extruder and granul at ed.
30&1‘65@?;8% pol ycarbonate prepared in this nmanner
(see Table 1) are subjected to a Soxhlet extraction
with 500 m acetone (Fluka ACS for UV spectroscopy).
Ap fiiompariseh exanfplext ract are obtained. 50 ng of the
extract are dissolved in 2 g THF, 0.19 ng 30 32 %
strength sodi um hydroxide solution and 0.5 g water are
addad meshritiolr of Vi polybaibGind fiedariel Y ek cws@iﬁed(m Bxample 7.
15 h), while_ shakin After the hydrolysis, e WD
208H5M579R 4be PsPhero}lpsplvtiaD (bispbenel ¢9) "Htﬁ?nkg@ 1493 wi.%), the
acig afyd. t

i Ch AU MO ARIALIERERE 120 PREREY 4 B ftfeene a
HP15&25 Cieg/Bb care diad i istoc grer readtonut ScbIgiurﬁLlﬁ){droﬂdd: isblugibn o(|32i wt.%) at

gglr héﬁg(g@h\S.beﬁ%%ﬁﬁe tern reicﬁlltga a thOd g{ﬂ; g&Pm %ydrox1de

fr eombsanB! 86.20 KN fh@nﬁxﬁ&ﬁnto&f %ﬁ&lhaﬁﬁhfha&@”ﬁowqj@ eJ/h at the
Exanple 3 in this poI ycarbonate sanple is
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
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 ul are injected into the
HPLC. Detection is carried out by FLD.

Calibration is carried out by the extermal standard method (multiple point

calibration) using the reference substance from Example 3.
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220 ng/ kg (220 ppm. 10 Exanple 8 Conparison exanple
Thevpi@peiak¢ on of the polycarbonate is carri edPODVEPE®S/013216
described in Exanple 7. 15 However, the bisphenol ate

sol ution (bisphenol A) at 750 kg/h (14 93 wt.%, the

sol vent (nethyl ene chloride/ chi%r obenzene 1: 1) at 646

kg/ h and the phosgene at 58.25 kg/h are fed into the

react or. Sodi um hydroxide solution (32 w.% at 12.34

kg/h is furthernore also netered in. The second anount

of ,sodi um h sol ution_.is kgl
o DR OB St i PR ineR S BRardBleicyin Hsboyygatoagate sample is
co t 50 d in Exanple 5. The anount of
ca?a@?sﬁgkg?ps kﬁ%ﬁ Wrking up is carried out as
described in Exan'pl e 7. 300 g of this polycarbonate

b]— le 1) are subjected to a Soxhlet extraction

0 m acetone (Fluka, ACS for UV spectroscopy,

Germany). The extract content is 25 approx. 5 g. 50

of the extract are dissolved in 2 g THE 019 g 32

o] Fox¢ aegt h| Motrcular heldxd de Searbaman a @r@ngat%va ef field on
ane added . hydr ol ysis ifs ut Nt 5.

(fin. 15 ha%&ﬂ% e |shaki ng. %ﬁ‘é‘?‘sgﬂg %gr ?{%%fg i fiigks after
solution ip acidifijed wt hEJaaxﬂpsleGhalﬂrarl ¢ Examgleand 3h
topped up to 5 mM wth THR. l@@f“ are ijnjected into

the HPLC.|Detection is carrl WS by |FLD. 30

Cal i bratiop is carnied out xt er|nalf m?k% pdafd [Kv/m)
met hod (rmultiple point callbratlon) usi ng

r efser ence slUhsd@&nce 1ﬂﬁom Exanpl e-3. WO 2006]!@72343 <18

PCTLER2005/-013216 At-ent—of

ccr?p@ﬂ‘??ﬂé aﬁég(gnpl ézé |ht\ﬁrsgoly;5rE8h;?€ ;an e 318

1,/200 Mg/ KG1% 59700 [ARGY - 9 Tabl eod EX. |no. Nblecular <18
Tcé]FC] Carbanate Carbamated E field on

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

properties.
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20

25

wei ght derivative of derivative of disks after

Exanpbme@73i¢ er Exanple 1 3 h hydrolysis [ ng/ kgtT/EP2005/013216
[mo/kg] [KV/M 5 17,500 145 - 160 < 18 6 (conp.)

17,500 145 - 600 > 18 7 17,500 145 220 - < 18 8

(conp.) 17,700 145 1,200 - > 14 As can be seen from

the table, the polycarbonate according to the

i nvention shows carbamate concentrations in the

dediatend claamge and t he associ ated good el ectrostatic

10 properties. WO 2006/ 072346 PCT/ EP2005/013216 - 26-

Patent clains 1. Polycarbonate, characterized in that

t he, contpgRica®bnial dharRiRiz6@in Hat kheedon®nt of b&bhREMUeRivatives of
(1), nmeasured in the acetone extract of these

pol ycar Hn&reuls (Hegnepsured singth acgtope exirpeh o keeso prlycarbonate

RS O O N Z. # wherein 10 Rl and R2
independchsr%Sr if((%#too%gg é)r%%)t her denote hydrogen or Ci -C

12-al kyl, or Rl and R2 together denote
Ca- Cl2-al kyl i dene, R3 and R4 independently of one
anot her represent hydregen, Cl-Cl2-alkyl or 15
b
N, ,
R

phenyl, or R3, a - R4 Wt h the_carbomg®at om to whi
they are_pongfd \{or | ohg or
trimet hyrqcyc ,OandO O
R4
wherein
R! and R? independently of one another denote hydrogen or C,-C;-alkyl, or
R'! and R? together denote C4-Ci;-alkylidene,
R’ and R* independently of one another represent hydrogen, C,-C;,-alkyl or
phenyl, or R? and R* with the carbon atom to which they are bonded
form cyclohexyl or trimethylcyclohexyl, and

R’ denotes hydrogen, C;-C),-alkyl, Cs-C,-cycloalkyl, phenyl or cumyl.

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.
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
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R5 denotes hydrogen, C 1-C 12-al kyl, C5-C

12wy edoeabisyd , phenyl or cunyl. 20 2. Pol ycar b8aQaE®2005/013216
according to claim11, conprising compounds of the
formula (1) in an anmount of 072 to 250 ppm 3. A

pol ycar bonate according to cl ot i 1, wherein the
content of conpounds of the formula (1) in the
acetone extract is 0.2 to 200 ppm 25 4. Pol ycarbonate
according to claim1, wherein, in the formula (1) R
and R2 ijpnd | apot [ epresent

hydr ogenlgl ﬁngtei{:&?getﬂé%ﬁg r?é%gg%g%ah%d Ibe?yl, or WO

2006/ 072346 PCT/ EP2005/ 013216 -27 R and R2 together

represent, C4- C5-al kyl i dene, R3 and R4 i ndeﬁendent Icy of

one anotfetndrRpindspsndentiiplopenanother ceprasert hydspgens Ci-Cs-alkyl or
phenyl , or | 4 '

they are borﬁggﬁwfgﬁn%c oﬂgggﬁéggﬂoﬁ@m foiteh ?ﬁéy are bonded
tri met hyl cyclfeirezydloheapdorREmacrytdyehbyydy aglen,

tert-butyl or cunyl. 10 5. Pol ycarbonate according to
claim1l as a substrate material. 6. Polycarbonate

accor di ng t 0 gehtkdhydropdeteibutiing cghget rostatic field,
measured on injection noul dings produced therefrom at

a distance of 100 nm is not nore than 18 kV/m 15 7.

Use of carbonate according.to claimi1 for the

or Sduct EaReGRoRRE A BRE S nf e S epatfisr,

nmoul di ngs conpri si ng pol ycarbonate according to claim
1, wherein 20 the electrostatic field, neasured at

di & .ancé’o@fcamgatﬁﬁ.pcqrging& clagnd, wﬁgr,qm thg elecrastates ﬁeld,ameasured
Carrier Ofnolgl_.be@@?tg Bltr%lugcﬁlllgsdﬂrﬁguceﬁ WAL Sh Y apcﬁgtx&%rm%t fim, is not

accor di ng
more than 18 kV/m.

7. Use of polycarbonate according to claim 1 for the production of injection
mouldings.
8. Injection mouldings comprising polycarbonate according to claim 1, wherein

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.
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)

R3 /lL R1
7/
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25 10. Optical data storage nmedi um conpri sing
powznooreade according to claiml1. 11. PCT/EP2005/013216
Pol ycar bonate, characterized in that the content of

car bamat e conpounds of the fgzrggul a((4 R30_ _ RHO

\' / R4 NNR2 (4) WD 2006/ 07234 /EP2005/ 013216 -28-
wherein R and R2 independently of one another denote
hydrogen or C I -C 12-alkyl, or 5 R and R2 together
denot e ®hegin- al kyl i dene and R3 and R4 i ndependent |y

of one anot her represent hydrogen, Cl1-Cl2-al kyl or

phenyl, or R3 and R4 with the carbon atomto which

they ar ®'bad®édndehendenty of ofeaniokhepdenote hydrogen or C;-C)z-alkyl, or
trinmethyl cycl ohexyl, 10 neasured in the acetone

extract, after alkaline hydrolysis with sodi um

Bgdmx' 48 50 'R9 Rher BéndtBRNT, Qb kiclafa0- 2 O 500

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

measured in the acetone extract, after alkaline hydrolysis with sodium

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



