WO 2006/ 072344 PCT/ EP2005/ 013214 Pol ycarbonates with Good Wettability The
present invention provides polycarbonates as a substrate material for the
producti on of i njection-noul ded parts, in parti

producti on of @?ﬁ}e@zﬁ%n noul ded parts to be coated, as wel al’slﬁdé@a%lggd

" parts obtainable fromthe pol ycarbonates according to the invention. Mul ded
parts may for exanple include transparent sheets, |enses, optical storage
medi a and carr ipsisalPin RN Whit'G biljtedi @, or also articles fromthe

aut onoti ve gl aﬂ'rpsgcs—?ecmr—m , anpl e headlight diffusers. The

I nvention provides in particular optical storage nedia and 10 carriers for
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DVD- Rws, DVD+RWs and BDs. Transparent thernoplastic materials such as for

exanpl e pol ycarhisadlighe diffiesessnellg/invert®nnpsorides i particalagoptirahfterage media and
nodi ficatjons thereof are typically.used for. optical _.stgra dj a.
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and also for the production of noulded parts in the autonotive gl azings

sector, such ashé epplicetiempf eolhemdisafiigm dolutios einspartihila fréremeppiodes tiediaalrer i al

has an excellent,.... . .
addition the optical injection-moulded parts made from the polycarbonates

according to the invention have a lesser tendency to become contaminated.
15
Transparent injection-moulded parts are important in particular in the glazings and

storage media sectors.

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

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

Transparent thermoplastic materials such as for example polycarbonate, polymethyl
25 methacrylate and chemical modifications thereof are typically used for optical
storage media. Polycarbonate as substrate material is suitable in particular for write-
once and read-many optical discs as well as for write-many optical discs, and also
for the production of moulded parts in the automotive glazings sector, such as for
example headlamp diffusers. This thermoplastic material has an excellent
30 mechanical stability, is only slightly susceptible to dimensional changes, and is
characterised by a high transparency and impact resistance.
Polycarbonate produced by the phase interface (interfacial) process may be used for

the production of optical data loggers of the aforedescribed formats, such as for



30 nechani cal stability, is only slightly susceptible to dinensional
changes, and is characterised by a high transparency and i npact resistance.

Pol ycar bonat e t he phase interface (interfacial) 10 be
used for the g‘?‘g ugftalﬁosgyof optical data |oggers of the af orl)ggg%g@lgbg%h

formats, such as for WO 2006/ 072344 PCTI EP2005/ 013214 2 exanpl e conpact
discs (CDs) or digital versatile discs (DVDs). These discs often have the
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el ectrostatic ~. fields) in particular of discs &;;)r optical data carriers)

| eads to an i natidgiegether, fetaxatiple digks ta spele toj anglaapthar, trhichoredpesis dhe quadityeof such
as for exanmple. a n-polar ..colourant qr,appljcation of col ourant from
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15

tetrafl uoropro%@g& cycl ohexane, nethyl cycl ohexane or

oct af | uoropropanol . Thus, a high electrical field on the surface of the
substrate during the application of a colourant in the case of witeable

data | oggers cause or exanple_.an ,rreqular. coatin jth the.cpl ourant and
thus | eadd o dbReBremor on el e PERt Ryt hahe dyrbat sfopruas
el ectrostatic Qféﬁ_fsg'iﬁg%ﬁ{icﬁaﬁ Wpsdisat @orMBpaEdl adatirfé‘énﬁ?sgq}é@ﬂﬁ itd 130 irfaﬁé%uate
ex@npl e by measuring the electric field at a certain distance fromthe
substrate sur fieatebility in Iparticadar with anonepolar cabdidasuchl ay fer examphhiaconapolar
wri teabl e SUbStc[)f;‘otu?anlt or %Bglliclza%(cjmto(% at choE[\ourant from solvents, such as for example dibutyl
ether, ethylcyclohexane, tetrafluoropropanol, cyclohexane, methylcyclohexane or
15 octafluoropropanol. Thus, a high electrical field on the surface of the substrate
during the application of a colourant in the case of writeable data loggers causes for
example an irregular coating with the colourant and thus leads to defects in the

information layer.

20 The degree of the electrostatic charging of a substrate material may be quantified for

example by measuring the electric field at a certain distance from the substrate

surface.

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

problem-free production process.

In addition a high electrostatic field causes yield losses with regard to the substrate
30 material on account of the aforedescribed factors. This can lead to a stoppage of the

respective production step and is associated with high costs.
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dditi . Sul fpnic.acid, derivati.yes are.described, in US patent. 10
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e

| ow static charge o ~correspondi ng substrate material conpared to
convent i onal clpdiosphiozousi avad ax additives.6 Sulfpoiz agkigdenvawsrarh descpbed gt Hipateat and

B or edesclf bed SOt AR o B B oGRS B BB R o8 doafis.diin B inpiog in on
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properties, it ovmgspomdihg substrdtematerizhcorpared toaconwentiongl chaindtefmotatore JP 62
moul ding. Furt r&%%n%SEEA 3eggﬁ§e%n1§oel\)rf]éthﬁ];ne and polypropylene derivatives as additives for
polycarbonate.
15
The aforedescribed additives may however also have a disadvantageous effect on the
properties of the substrate material, since they tend to leach out from the material.
Although this is a desirable effect as regards the antistatic properties, it may lead to
the formation of a coating or defective moulding. Furthermore, the content of
20 oligomers in the polycarbonate may also lead to poorer mechanical properties and to
a reduction of the glass transition temperature. In addition these additives can cause
secondary reactions. The subsequent “endcapping” of polycarbonate that has been
obtained by the transesterification process is complicated and the results achieved
are not optimal. Moreover, high costs are involved in introducing new terminal

25 groups into the material.

The object therefore exists of providing a composition and a substrate material that
satisfies the requirements of as low a field strength as possible on the substrate
surface and that avoids the aforedescribed disadvantages.

30
This object has surprisingly been achieved if in particular such materials that contain
as few defective structures as possible, in particular that contain as few special

structure carbamate compounds as possible, are used for the production of optical
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hi gh pressure bamaumlyqahefemlyigﬁhmm ﬁprI?J_dI)compnundsmeh@mmmlaJ(BD ppm
preferably 0.01 to 100 ppmand particularly preferably 0.01 to 50 ppm of

conpounds of the formula (1) 10 - R- ~RHO R4 NRz (1) wherein 15 R and R2
independelrbtly of one anot her _depot erhydrogen or @l- C:IFgr al kyl, preferably

_ 'R
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wherein

15 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 Cy-
Ciz-alkylidene, preferably C4-Cg-alkylidene, particularly preferably C4-Cs-
alkylidene,

20 R® and R* independently of one another denote hydrogen, C,-Ci,-alkyl, preferably
C;-Csg-alkyl, or phenyl, or R and R* together with the carbon atom to which
they are bonded form cyclohexyl or trimethylcyclohexyl.

Injection-moulded articles, preferably optical discs, obtainable from the
25 polycarbonates according to the invention exhibit a low electrostatic charge after
processing to form an injection-moulded article. This is important in particular for

the production of optical storage media.

The polycarbonates/substrate materials according to the invention can be produced

30 by choosing suitable process parameters.

The content of compounds of the formula 1 can be influenced by several factors.

For example, the purity of the educts and auxiliary substances is important. In



met hyl, ethyl, propyl, isopropyl or butyl, or R and R2 together denote C4-
Cl2- al kyI | dene preferably C4-Cs-al kylidene, particularly preferably C4-C5-
al kyl i dene, 20 WR3200667R44 | ndependent |y of one anot her denot ®CAYEPZONGSH3I214

- Cl-Cl12-al kyl, preferably Ci1-Cs-alkyl, or phenyl, or R3 and R4 together with
the carbon atomto which they are bonded fSorm cycl ohexyl or

trimethyl cycl ohexyl. Injection-noul ded articles, preferably optical discs,
obt ai nabl e fr omddihen pﬂﬂ:ep&)pgrmaehmwchas dlwcwotir mgid of bisphenol st plosgenethhti t a
Iowelectrostaticc after ocessing to.form I nj,ect.i,on- moul ded
article. This €Y% ﬁ’iahFFF f)'ﬁ%’t tg‘ﬁlr%?lct‘grblandlt}??ereﬁ& iTEHdggIce Simiss ugy

storage nedi a. by'tfeci%RJey Cﬁ&b%a%e?sﬂrﬁél@ﬁéd # theBt %é &P i 2 et e ddhtrblehe

i nvention can be produced 30 choosi ng suitabl e process paraneters. The
content of comnmpoeeesksimo$uchhe way rthatl the lintitsnadoerding tauteciedersipnseitbe a:larbraalateo rs.

For exanpl e, the urJt of . the educts and auxil,i es is | ant
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during the reaction, and t reacti on and resi ce tinmes may e deci si ve.
For the per son valyidflcedtrolhing ke @motesshe aimis therefore to control the
process in such a way that the limts according to the invention of the
carbamate 5 content in the substrate material are not exceeded. The

described neas ‘Kne@%prﬂ{te chdi& &Pﬂrgf’égﬁlb%agﬁ @fﬁtor&f:r th Q%taﬁx?ﬂﬁ%ﬁstﬁaté Exafeﬁﬁl the

person skilled 1 n art a suita controll'itng the process. An
appropri atle chammayeapptarasdobegs:par aneters in order to obtain the substrate
material 10 nay appear as follows: The production of the substrate nmateri al
may take place in a continuous phase interface process. Wiereas the excess

of phosgene thaiel Sroli5&fn SEHEY bfflahR hBRrigtMay take place in a continuous phase

interface process. Whereas the excess of phosgene that is used, referred to the sum
of the bisphenols used, is between 3 and 100 mole %, preferably between 5 and

15 50 mole % in conventional continuous polycarbonate syntheses, the substrate
material according to the invention is produced with phosgene excesses of 5 to
20 mole %, preferably 8 to 17 mole %. At the same time the pH value of the
aqueous phase during and after the phosgene addition is maintained in the alkaline
range, preferably between 8.5 and 12, by single or repeated subsequent addition of

20 sodium hydroxide or appropriate subsequent addition of bisphenolate solution, while
after the addition of catalyst the pH is adjusted to 10 to 14. The temperature during
the phosgenation is 0° to 40°C, preferably 5° to 36°C.

The production of the polycarbonates according to the invention is carried out by the

25 interfacial process. This process for polycarbonate synthesis is described copiously
in the literature; reference may be made for example to H. Schnell, Chemistry and
Physics of Polycarbonates, Polymer Reviews, Vol. 9, Interscience Publishers, New
York, 1964, p. 33 ff,, to Polymer Reviews, Vol. 10, “Condensation Polymers by
Interfacial and Solution Methods”, Paul W. Morgan, Interscience Publishers, New

30 York, 1965, Chapter VIII, p. 325, to Drs. U. Grigo, K. Kircher and P.R. Miiller,
“Polycarbonate” in Becker/Braun, Kunststoff-Handbuch, Vol. 3/1, Polycarbonate,
Polyacetale, Polyester, Cellulose-ester, Karl Hanser Verlag, Munich, Vienna, 1992,
pp. 118-145 as well as to EP-A 0 517 044,



of the bisphenols used, is between 3 and 100 nole % preferably between 5
and 15 50 nole % in conventional continuous polycarbonate syntheses, the
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- excesses of 5to 20 nmole % preferably 8 to 17 nole % At the same tine the
pH val ue of the aqueous phase during and &fter the phosgene addition is
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or repeated subsequent addition of 20 sodi um hydroxi de or appropriate
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pol ycarbonates according to thé invention is carried out by the 25
interfacial prozmed.ouThnshpposess dfom pettyergaiorsatvent gpnsblgeitsmixturdewhichbed
copiously_in the literature; reference may be made for, ex le to H.
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Vol . 10, "Condensation Polymers b Interfacial and Sol ution Methods", Paul
W Morgan, | nt dighcinelecelaPwielghs helysarboweates3dissodved, in 186 brgaticapiase. Vhe brgapic 325,
to Drs. U Gigp, K Kircher and P.R, Miuller, "Polycarhopate" | .
Becker / Br aun, Rhisec s b1l et ! d\féF.méyof{bOpaﬁeyléa#’@aWatt crefrpry Gl yeriotse,
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Accordi ndgOto this process the phosgenation of a disodiumsalt of a bisphenol
(or a mxture of various bisphenols) in aqueous . al kaline solution (or
syspensi on) i s SUEaRlp dihydgryanh comeoids CerBe PEUEHON AERalyGaFRpIIeE SEPORRS or
sol vent m xtur ¢, phGfa () forms a second phase. The oligocarbonates that are
formed, and which are present mainly in the organi c phase, are condensed
with the aid of suitable catalysts to form high nol ecul ar wei ght

ol ycar bonat es di ssolved in the or i.C e. The or iC
pol y s dissolv i gaﬂ'O-Z-p S gekg)l
15
in which
Z denotes an aromatic radical with 6 to 30 C atoms, which may contain one or
more aromatic nuclei, may be substituted, and may contain aliphatic or
20 cycloaliphatic radicals and/or alkylaryls or heteroatoms as bridging
members.
(
Preferably Z in formula (2) denotes a radical of the formula (3)
6 R®
25  inwhich R y |
(€))
R’ R
R® and R’ independently of one another denote H, C,-Cjs-alkyl, C,-Cis-alkoxy,
halogen such as Cl or Br, or in each case optionally substituted aryl or
30 aralkyl, preferably H or C;-Cjs-alkyl, particularly preferably H or C;-Csg-

alkyl, and most particularly preferably H or methyl, and



phase is finally separated and the pol ycarbonate is isolated therefrom by
various working up steps. 10 Suitable di hydroxyaryl conpounds for the
production of s} 3p060IdMat es are those of the fornula (2) PCU/EPTES(BRI4 15

- in which Z denotes an aromatic radical with 6 to 30 C atons, which may
contain one or nore aromatic nuclei, may Be substituted, and may contain
aliphatic or 20 cycloaliphatic radicals and/or al kylaryls or heteroatons as
bridging nenb&rs. emterabngledond, {SOrmHCGO 20-,d8ndtedo Lsraligilensl Cof tot Ge
formula (3) Re - 25.in Lch 3 7..27 R6.and R7.ind dent.] y-.of one
anot her denote H, E%k&ﬁ%@ng q\g{yf{' t%?és%yélpgﬁwggg;}e, %ﬁ%@@% bg ﬁgﬁgg'ré}e%lm%‘rcﬁr, or
in each case optiong ¢\ ' | oPéth & , ddRORS €l-eblatyleh&r
C-d 2-al kyl, parti cuiljg??(ygg’?%f%ﬂea?gﬁrlﬂ% %réc{?%- hgd %‘JIO, %nd %{)SP Y _
particul arly preferabioh Hapoptiendllyl he eondenyod200b/foTix3 AdorPgid HERZOOBNTIBR14 7
X denotes _a singlecgond, -s@2-, -Co, -0-, -S, d- to C6-al kylene, C2- to
C5- al kyl Pdene or CBSCRO398E: ¢yl oal kyl i dene, which may be substituted with
G- to Co-alkyl, preferably nmethyl or ethyl, and may al so denote

C6- Cl2-arylene, which may optionally be condensed with further aronmatic
ri ngs cont ai ni Repferably X denotes a single bond, C;- to Cs-alkylene, C»- to Cs-alkylidene, Cs- to

Ce-cycloalkylidene, -O-, -SO-, -CO-, -S-, -SO,-,

10 or aradical of the formula (3a) or (3b)

{ n (3a)
< N\
i
T
15 (l?Ha ?___ (3b)
CH,

in which

20 R® and R’ denote for each X', which may be individually selectable, independently
of one another hydrogen or C; to Ce-alkyl, preferably hydrogen, methyl or
ethyl, and

X! denotes carbon and
25
n is a whole number from 4 to 7, preferably 4 or 5, with the proviso that on at

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



5 heteroatons. Preferably X denotes a single bond, - to C5-al kyl ene, C2-
to Cs-al kylidene, C5- to C6-cycloal kylidene, -0-, -SO, -CO, -S, -S02-,
10 or a radi caWOoX00§/6#33440r nul a (3a) or (3b) O )n (3a) R8 FOT/EROPSOE2B a~\ ~
H3 15 CH3 ;_ (3b) CH3 in which 20 R8 and RO denote for each X, which may
be individually sel ectable, independently 8of one another hydrogen or Cl to
C6- al kyl, preferably hydrogen, nethyl or ethyl, and X1 denotes carbon and
25 n i s a whol Bxawplber of onﬂﬂlyHmXZ'aIy[hrefcemabm}dM ores5, 1w tdﬂlﬁ%@cyfopwhss; t hat

on at |east on and,R9 are si rrul eously al .k WO 2 06/ 072344

pCT1 EP2008) 0138 EXEoRYERE RS of bl Ry BRaRYERy D G unds Ty BivaroyBheny

di hydr oxybenze&%%alkﬂeby dr %X%&Bﬁﬂ&ﬂeﬁyl?ﬁiﬁs ( hME%WBﬂQ%Eﬁylﬁkﬂhéﬂes bis-

bi s- (hydr oxyphenyl ) - cycl oal kanes,  bi s droxyphenyl ) -aryls

bi s- (hydr oxyph@wyylf@xyphéralﬂ)sketdmas, (hl)se(hyldtyphﬂrmyym-skléitdcsles bis- (hydroxyphenyl)

bi s- (hydr gxyphe sul fides, b| S-( hydr Xy yl) 5 sul fones,

bi s- (hydr & xyph@ﬁgﬁn)es’sul f ox PHedydrpxygh enb! Rhiﬁ‘fr‘lﬁ&yphenyl _-gls?hydroxyphenyl)-
diisopropylbenzenes, as well as their nuclear-alkylated and nuclear-halogenated

compounds.

Suitable diphenols for the production of the polycarbonates to be used according to

10 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, a-o'-bis-
(hydroxyphenyl)-diisopropylbenzenes, as well as their alkylated, nuclear-alkylated

15 and nuclear-halogenated compounds.

Preferred diphenols are 4,4'-dihydroxydiphenyl, 2,2-bis-(4-hydroxyphenyl)-1-
phenylpropane, 1,1-bis-(4-hydroxyphenyl)-phenylethane, 2,2-bis-(4-
hydroxyphenyl)propane, 2,4-bis-(4-hydroxyphenyl)-2-methylbutane, 1,3-bis[2-(4-
20 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-dimethyl-4-hydroxyphenyl)-2-propyl]-benzene and 1,1-bis-(4-hydroxyphenyl)-

25 3,3,5-trimethylcyclohexane (bisphenol TMC).

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

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

dimethyl-4-hydroxyphenyl)-propane, 1,1-bis-(4-hydroxyphenyl)-cyclohexane and
30 1,1-bis-(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane (bisphenol TMC).

These and further suitable diphenols are described for example in: US-A 2 999 835,
3148 172, 2 991 273, 3 271 367, 4 982 014 and 2 999 846, in German laid-open



. diisopropyl benzenes, as well as their nuclear-alkylated and

nucl ear - hal ogenat ed conpounds. Suitabl e di phenols for the production of the
pol ycar bonat es W@21060128¢d according to 10 the invention ar ECTEP2M¥AIAZ14

- hydr oqui none, resorcinol, dihydroxydi phenyl, bis- (hydroxyphenyl)-al kanes,

bi s( hydr oxyphenyl ) -cycl oal kanes, bi s- (hydr8xyphenyl)- sul fides,
bis-(hydroxyphenyh%-ethers, bi s dr oxyphenyl ) - ket ones, bi s-

(hydr oxypheny! jpesificatipras] SBH 5‘01 fﬁ/@%/ B@ﬁl%%bﬂibﬁﬁ@é@d 3833 396,hndirench

hyd h | ).-.di | | ‘

uel car - al ky! apeent SBRRANGDA S STe Bomdarens i Bt e e Lt Ehrmit Blenol
are 4,4'-di hydp swd mm darbo%a%sblrﬁte%réaymwe@nm@v Yorkpl@%ﬂ)’lbﬂ)f%ﬂ’ﬁnﬁp

1, 1- bis-(4- hydrox%henyl - phenyl et hane, 2, 2- bi s-(4- droxxphenyl)propane

2, 4- bi s- (4- hydil 0k ¥igrasdyn D.G- hegrand, 3 k. Qeedlell“léartﬁbg{ﬂ@( Bolyoarbonate Science and

) TR R B SRR Mgt ) e 2, 201 o

(3, 5-di net hyl - 4- hydr oxyphenyl ) - propane, bi s- (3, 5-di net hyl - 4- hydr oxyphenyl) -
sul fone, 2, 4-bis-(3,5-dinethyl-4-hydroxyphenyl)-2-nethyl butane, 1, 3-bis-[2-
(3, 5-di net hyl - &n Hedeasg pf henppylycarbematgsydrily obe dmbenolaisdised, while in the case of

1, 1- bi s- (4- hydroxyphen 25 3,3,5-tri thIc aneé) i.sphenol ) .
Par L1 cul ar 1y, pPORLVHERTHIESIHER OF SidiF SInpehils dReisi o Yt ERYF (e A Bed, 167
hydr oxyphenyl) z1phgin¢t ¢hbRit@ls %nd- le%ha(rﬂ SupdianesP sy lip - fREO sis2 rﬁa ipa(3, 5-
di et hyl - 4- hydr oxyphenyl ) - propane, 1, 1-bi s- (4-hydr oxyphenyl’)-cy ciohexane and
30 1, 1- bil$- (4- gmtaminapide myth) iBparitiest denmetihrony theih exeneyftbesy hhaamilmg NAD.
These and further sui } abl ¢ di.phenol s are descrjbed fo le in: USA 2
055 830, 3 1480, B SclessHie Tovsar toey oT Wale IS B B pute, o

Ger man | ai d- 0P@Bs wg52006/072344 PCT/ EP2005/ 013214 9 specifications 1 570
703, 2 063 050, 2 036 052, 2 211 956 and 3 832 396, in French

The monofunctional chain terminators that are necessary to regulate the molecular

15 weight, such as phenol or alkylphenols, in particular phenol, p-tert.-butylphenol, iso-
octylphenol, cumylphenol, their chlorocarbonic acid esters or acid chlorides of
monocarboxylic acids or mixtures of these chain terminators, are either added
together with the bisphenolate or bisphenolates to the reaction or alternatively are

added at any arbitrary time during the synthesis, so long as phosgene or

20 chlorocarbonic acid terminal groups are still present in the reaction mixture or, in the
case of acid chlorides and chlorocarbonic acid esters as chain terminators, so long as

( sufficient phenolic terminal groups of the polymer being formed are available.
Preferably however the chain terminator or terminators is/are added after the
phosgenation at a site or at a time at which phosgene is no longer present but the

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

before, together with or in parallel with the catalyst.

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

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



patent specification 1 561 518, in the nonograph by H Schnell "Chem stry
and Physics of Pol ycarbonates”, Interscience Publishers, New York 1964, pp.
28 ff.; pp. 19D2006/0723%dd in D. G Legrand, J.T. Bendl er "HaPCityBedo0%913214

- Pol ycarbonate Science and 5 Technol ogy”, Marcel Dekker, New York, 2000, pp.
72 ff.. In the case of honopol ycarbonates 16nly one di phenol is used, while
in the case of copolycarbonates two or nore di phenols are used. The

di phenol s t hatSa@ne ofishel ,colripoendsathat mtdyebe abatricomthmingn threeor Imereythsu tlsreances
used in the Sy}ﬂtggeﬁiﬁ’ rrg%/ be 10 antam' ated with inpurities derived from
their own syntME8PUC hydiaxyligtopsfte ILC¥4MRIE: 1t is desirabl e however to work
with raw materials that are as pure as possible. The nonofunctional chain
term nators that are necessary to regulate the nol ecular 15 weight, such as
phenol or al kypijbeghiceoli n particul ar phenol, p-tert.-butyl phenol, iso-

octyl phenol , cunyl phenol, their chlorocarbonic acid esters or acid chlorides
of nonocarboxylic acids or m xtures of these chain termnators, are either

added toget he‘&’6ye&iﬁlgté'&/{el3’4%&9%9%&{@%}?@%{}?%&%9l ates to the reaction or

alternatively ar at "a rary’tine during the synthesis, so |ong
as phosgene or 20 chlorocarbonic acid term nal groups are still present in
the reaction mxture or, in th ase _of acid chlorides and chl orocarbonic

in the
acid esters as4,éﬁjé‘inﬁth’b']§?ﬁ‘i@igt'ﬁﬁ'g}’dcfgmhﬁﬁﬁ)' €Pialgf f i ci ent phenolic terninal

groups of the polymer being formed are avail able. Preferably however the
chain termnator or termnators is/are added after the phosgenation at a
site or ab a ti,pp-wi-(Miydrbxyphesypbenzese,no | onger present but the 25 catal yst
has not yet been netered in, or the chain termnator(s) is/are nmetered in
be(fore, together with or in parallel with the catalyst. In the sanme way
branchi ng agen oL i ranchi ng agents that are possibly used are
added to the sg’ztlh{ens sﬁ%ﬁ&&g{?g%gﬁg%fore the chain termnators. Normally
30 trisphenols, quaternary phenols or acid chlorides of tricarboxylic acids

or tetracarboxylic acids are_used, or also m xtures of the pol yphenols or
aci d chl ori desfi-(4-hydroxyphenyl)-phenylmethane,

15

2,2-bis-[4,4-bis-(4-hydroxyphenyl)-cyclohexyl]-propane,

2,4-bis-(4-hydroxyphenylisopropyl)-phenol,

20 tetra-(4-hydroxyphenyl)-methane.

Some of the other trifunctional compounds are 2,4-dihydroxybenzoic acid, trimesic
acid, cyanuric chloride and 3,3-bis-(3-methyl-4-hydroxyphenyl)-2-0x0-2,3-
dihydroindole.

25
Preferred branching agents are 3,3-bis-(3-methyl-4-hydroxyphenyl)-2-0x0-2,3-
dihydroindole and 1,1,1-tri-(4-hydroxyphenyl)-ethane.

The catalysts used in the phase interface synthesis are tertiary amines, in particular
30 triethylamine, tributylamine, trioctylamine, N-ethylpiperidine, N-methylpiperidine,
N-i/n-propylpiperidine; quaternary ammonium salts such as tetrabutylammonium/
tributylbenzylammonium/tetracthylammonium hydroxide/chloride/bromide/

hydrogen sulfate/tetrafluoroborate; as well as the phosphonium compounds



WO 2006/ 072344 PCT/ EP2005/ 013214 10 Sone of the conpounds that may be used
containing three or nore than three phenolic hydroxyl groups are for

exanpl e: phl or sy 2060344 5 PCT/EP2005/013214

- 4,6-dimethyl -2,4,6-tri-(4-hydroxyphenyl)-hept ene- 2,
4,6-dinethyl-2,4,6-tri-(4-hydroxyphenyl)-hkptane, 10 1, 3,
5-tri-(4-hydroxyphenyl)-benzene, 1,1, 1-tri-(4-hydroxyphenyl)-ethane,

tri - (4- hydr oxy ptreespbidippdoyheremnmmaim coémpounds. These compounds are described as

% 421: B: 2: E j_ ﬁ&gi}%;{éﬁi;gg%{iﬁ[ ii(I)IX %E%ggt:aiy},%ﬁé IﬁE(P ﬁ%&%e?ra}) gor}gr’nercially obtainable, and
tetra-(4-hydr Oéﬁép%ﬂylkﬁo'\ﬁ?rt@gﬁ'@ Peé@ﬂ‘?s_kﬁfedt ﬁl?étfét BRI The lufistsOpal KOaRRYNdS

are 2, 4-di hydroxybenzoi ¢ acl rinesic aci cyanuri c chl oride and
3, 3- bi s- ( 3- net individudilygrasx g phityte) o2 -absco t@etrer dindy sicokessdelye to 2he Rynthesis,ed

L o8y e Db R oL |

the phase intepiggas, 3y phiGehs isfér_@feh%ﬂtlﬁl?c_rsy aRChiAGs ofh mr&hﬁﬁgﬁés of36hium

triethylamne, tributylamne, loctyl am ne, N-ethylpiperi

N- et hyl pi per i dompoundstaré nsqah apydtdiygterindivineh cqseasre ndditiyn befioon thenaddalonsofsuch
as tetrabutyl arrHDni uny %?réi byt gbenzyl anun 1rr]}iéeunitet r aet hlé(l anmoni um .

hydr oxi de/ chl oPPeREERT hrelsrTe -h;yr £ BHEsRIng N 4 the qaalystor cerlypls mavdakerlagkin  as

the phosphoni ugy,gomPanRbst Wvaa0 E{ngrggﬁAth? SOVER2OPRE QbRhtbonate synthesis, or

10 also as aqueous solution, and in the case of tertiary amines as their ammonium salts
with acids, preferably mineral acids, in particular hydrochloric acid. When using
several catalysts or when metering in partial amounts of the total catalyst amount,
different metering methods may of course also be employed at different sites or at
different times. The total amount of catalysts used is between 0.001 and 10 mole %

15 referred to moles of bisphenols used, preferably 0.01 to 8 mole %, particularly
preferably 0.05 to 5 mole %.

Additives conventionally used for polycarbonates may also be added in the usual

amounts to the polycarbonates according to the invention. The addition of additives

20 serves to extend the service life or the colour (stabilisers), to simplify the processing

(e.g. mould release agents, anti-blocking agents, antistatics) or to match the polymer

( properties to specific stresses (impact modifiers such as rubbers; flame retardants,

colourants, glass fibres).

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

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

additive mixtures.



11 corresponding to the ammoni um conpounds. These conpounds are described as
typi cal phase interface catalysts inthe literature, are commercially

obt ai nabl e, an¥O0 200¢0712844 known to the person skilled in t hBCEEP2005RI3214

. catalysts may be added individually, as a mxture, or also together and
successively to the synthesis, 5 optionall}2 also before the phosgenati on,

al though addition of catalyst after the addition of phosgene is preferred

unl ess an oni ufnisahipadditivesr arpidgsanibed forf examiplerin ChddiBRsdor Rlastics Handpeok”,

catalysts n GRS AR HLARE 90958 b B, ADBR BT 0Le,

bul k, in an i ngelkifsoHuasdr, MpaRhez@nl y the sol vent of the pol ycarbonate
synthesis, or 10 al so as aqueous solution, and in the case of tertiary

amnes as their amoniumsalts wth acids, preferably mneral acids, in
parti cul ar, hydygochl oric aci.d,. Wen usin everal catalvsts or _wh t.ering
'n partiaP amobHterer NEHS LS dty 191 Srnplg aredtic st PIREPHINERS T, hods
may of course gh&phlesesmlePilI§dhate cdhdpbeidih viiidiEme OFgaic radlichls@bBast WHONS -
The tot al armugt&gf. catgaglﬂy?glg used Fis? bet ween 0. 001 gand 10 nole % 15
referred to nobepadallypEppleanelly sulsstithteparomatiasadicals. 03ubsttugedrynatriazoles for
particul arly referably 0,05 S5 mle % Additives cq ntional l,y. used for
pol ycar bonat es%ﬁ%ﬁglé’gg_%gd eﬁﬁd‘gg ftﬁ@ﬁgs'usag 5¢ %8%?% S{a\éﬁlsﬁlé 5‘8Yyt%:/ea'r4%e nat es
according to tReliviBARt bOTh cobisinatetstandnar®hd@eilint th¥ @Foreriendiedeforhd teeend
the service life or the colour (stabilisers), to sinplify the processing
(e.g. nodl0d repelys®ragents, anti-blocking agents, antistatics) or to match
the polyner properties to specific stresses (inpact nodifiers such as
rupbers; flame retardants, colourants, glass fibres). 25 These additives

may be added i pedcsisibRbhMliies hcRBIAAA YelPAsktade RS, SneaslySRyRagtes ofilbhgr ent
m xtures to the polymer nelt, and nore particularly directly duri ngl t he

i sol ati on of t khaipdatiyreacidsumay aleo dfet added hePentdarythytodtelgrstatmatarandegluesrell in
a so-called con(;ooundi e stexp. Iln this cor&neﬁli on the aq itives or their
e”for eXainple are prefetred. d “alo

mi xtures rmay pdiongsfedra ey are generally use ne or as a
15 mixture, preferably in an amount of 0.02 to 1 wt.%, referred to the mass of the
composition.

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

as well as preferably salts of fluorinated organic sulfonic acids.

Suitable impact modifiers are for example graft polymers containing one or more
graft bases selected from at least one polybutadiene rubber, acrylate rubber
25 (preferably ethyl acrylate or butyl acrylate rubber), ethylene/propylene rubbers and
graft monomers selected from at least one monomer from the group comprising
styrene, acrylonitrile, alkyl methacrylate (preferably methyl methacrylate) or
interpenetrating siloxane and acrylate networks with grafted-on methyl methacrylate
or styrene/acrylonitrile.
30
Furthermore colourants such as organic dyes or pigments or inorganic pigments, IR
absorbers, may be added individually, as a mixture, or also in combination with

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



as a solid, i.e. as powder or as a nelt, to the polyner nelt. Another nethod
of 30 netering is to use naster batches or m xtures of naster batches of the
addi tives or 3A2APOE3IM xt ures. WO 2006/ 072344 PCTI EP2005/ 8CBEF2005918214

. Suitable additives are described for exanple in "Additives for Plastics

Handbook", John Mirphy, Elsevier, Oxford,131999, and in "Plastics Additives
Handbook", Hans Zweifel, Hanser, Minich, 2001. 5 Preferred heat stabilisers
are for exanpl e organi c phosphites, phosphonates and phosphanes, generally

t hose conpounds.in which the organic radicals consist ol | or riially
of optionally ihﬁslfrle?eﬂ‘féaveé\%(‘.?ﬂaﬁling‘e%‘afc%ff)gl.dseﬁutggt?x?lﬁlflgps ba@ﬁzfnrplugggl I(Seag%f or
exanpl e are usgptagfableMrshabt lpoBRaHonABE S€ordiflg Ab RS irfieatibd, iif Paftidiky theseused
individually or in conbinations and are added in the aforenentioned forns to

the 10 pol yneextnrlatesasd inmepldadaarts 401 uss i renspatentrappligatiensemoest pagleeulasly in
general ly deriyatives.of l.ong- chain faft ci ds al.so_be added.

Bent aor yi fr 1t ol VIR B HERETS raCaT vEh o oot pafessy shauding pande
preferred. Thegla%fn%s,ﬁtﬁffﬁée@k)hﬂelé{%ﬁﬂp BRI S for dptical HataTh gdard, QuchPiseh@icaOby, i N
an anount of 0.02 to |l w.% referred to the mass of the conposition.

Sui t abl e f I ame GThR(W)s,igDa.dAVDiREeX)samenidisos irtheie vaousrread-pnly but alisg atis:
phosphate, resorcinol djiphgsphoric, aci ter rom ne-cont ai ni ng conpounds
such as 20 br8%%%{1%&?88}18'538?98?}’?%@}'Wrgéier@b%ﬁ@ﬁ?tﬁat ed ol i gocar bonat es
and pol ycarbonates, as well as preferably salts of fluorinated organic

sul fonic acids. Suitable inpact nodifiers are for exanple graft polyners
cont ai ni 1§ one The prasert ingpndibh nitasesr privatss dof the use efitht pelytarbomatgsadcodrndingdi ene

rubber, acrylate,rubber. 25 ref.erabl y. et hyl acryl at r butyl acrylate
Fupber . et hyi EhaRRen R hERRERERAf e G EeCerBe: u Trom at
| east one nmononer fromthe group conprising

Further applications are given by way of example, without however restricting the

subject matter of the present invention:

15
1. Safety panels, which as is known are necessary in many areas of buildings,
vehicles and aircraft, and as visors for helmets,
2. Films,
20
3. Blow mouldings (see for example US patent 2 964 794), for example 1 to 5
( gallon water bottles,
4. Translucent sheets, such as solid sheets or in particular twin-wall sheets, for
25 example for covering buildings such as stations, greenhouses and lighting
installations,
5. Optical data storage media, such as audio-CDs, CD-R(W)s, DCDs, DVD-
R(W)s, minidisks, and next generation developments.
30

6. Traffic light housings or road signs,

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



styrene, acrylonitrile, alkyl nethacrylate (preferably nmethyl nethacrylate)
or interpenetrating siloxane and acrylate networks with grafted-on nethyl
met hacryl ate @O mogorael acrylonitrile. 30 Furthernore col orCHEPZ05013R142S

- organi c dyes or pignments or inorganic pignments, 1R absorbers, may be added
individually, as a mxture, or also in conBination with stabilisers, glass
fibres, (hollow) glass spheres or inorganic fillers. WO 2006/ 072344

PCT/ EP2005/ 013214 13 The present invention furthernore provides the
extrudates and noul ded parts . obfainable fromthe polycarbonates according
to the inventi®n, i hysadsmd viges @%@éeX@PIPIRFaﬁeUg% foul ded parts for use
in transparent applications, nost particularly in 5 the optical applications
sector, such as for exanple panels, spider-type panels, glazings, diffuser
panel s, |anp ceveri higt tehnolpgy applictibas, lopeoeally, using Blass fibredifor &pgications
CD-R(Ws, DvDs, DVD- RogV\)s, m nidiscs in their various read-only but also
wite- onfe and posHl Be{rapslueent 84988t edl y writ eabl e enbodi nents. 10 The
present invention noreover provides for the use of the polycarbonates
according to the invention for the production of extrudates and noul ded
parts. Further 1appl Teaisivoas farmgulgtiomscohainiay baiure xalphate andvot tituiunhdiorider
restricting the subject matter of the present invention: 15 1. Saf et6y
panel s, which as i s3RHeNAIGHNEIR SXEIEQE greaHe pahnaiceacsylate Mhpers (R4 0 634

moul i ngs (see for i s GRS PR St Behuceft ol AR e pd m R, |

wat er botiol es, parts,

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

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

15
12.  Optical instrument parts, in particular lenses for photographic and film
cameras (see for example DE-A 27 01 173),
13.  Light carriers, in particular optical cables (see for example EP-A 0 089 801)
20 and lighting strips,

( 14.  Electrical insulating materials for electrical cables and for connector

housings and plug-in connectors, as well as capacitors.
25 15.  Mobile telephone casings,
16.  Network interface devices,
17.  Support materials for organic photoconductors,
30

18.  Lamps, headlights, diffusers or internal lenses,

19.  Medical applications such as oxygenators, dialysis machines,



4. Translucent sheets, such as solid sheets or in particular tw n-wall
sheets, for 25 exanple for covering buildings such as stations, greenhouses
and lighting WRWPORB#ONs, 5. ptical data storage nedi a, PSUER209§/013214
audi o-Chs, CD-R(Ws, DCDs, DVvD- R(Ws, mnjdisks, and next generation

devel opments. 30 6. Traffic Iight housingsl®dr road signs, 7. Foans with an
open or closed, optionally printable, surface. WO 2006/ 072344

PCT/ EP2005/ 013214 14 8. Threads and wires (see for exanple DE-A 1 137 167),
9. Light technghogy ' i: ONS [ I ' i for

appl i cations 2b| n ?ﬁg@% é@%é‘l%é%‘%C%rpdtgr?g{e{{%g’l%(.)é@w;%ls(ﬂ&l@gﬁlta {efrgélgrgi’ ations
cont ai ni ng barium sul phate and/or titani umdioxide and/or zirconium oxide
or organic polyneric acrylate rubbers (EP-A 0 634 445, EP-A 0 269 324) for
producing tr anéllucerﬁppélﬁ%ilqnﬁgﬁtth%@a VA Feron| el as 1glazings or 1 the fopa9fsi on
i nj ectioncnoul di ngs - @S I .g. lens holders; here
polycarbogates havi%&iggggﬁfg% agﬁ&nggs fibres and optionally additionally
containing 1-10 wt.% MbS2, referred to the total weight, are optionally
used. 15 12. tical instrument parts, in particular |enses for

phot ogr aphi ¢ agd- f i ISePrtg aislesssuch aeslplom polesmen ski bpotglipg 01 173), 13. Li ght
carriers, in particular optical cables (see for exanple EP-A 0 089 801) 20
and lighting strips, 14. Electrical insulating nmaterials for electrical

cabl es and f or 280nn@xntdstic items istiddSasaidhed sigkd, Waskhasias boad Fttetboxy! | as
capaci torlso.

24.  Housings, such as electrical distribution cabinets,

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

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

15
26.  Transparent washing machine portholes.
27.  Protective goggles, sunglasses, optical correction spectacles and lenses
therefor.
20
28.  Lamp covers.
( .
29.  Packaging films.
25 30.  Chip boxes, chip carriers, containers for silicon chips.

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



25 15. Mobile tel ephone casings, 16. Network interface devices, 17. Support
mat eri-al s for organi c photoconductors, 30 18. Lanps, headlights, diffusers
or internal | eMseM06/4R344\Vedi cal applications such as oxygenBEDHEB2008DBRIASI S

. machi nes, WD 2006/ 072344 PCT/ EP2005/013214 15 20. Food applications, such
as bottles, crockery and chocol ate noul ds,1621. Applications in the
autonotive sector, such as glazings or in the formof 5 blends with ABS as
bunpers. 22. SEsamplesrticles, such as slalompoles or ski boot clips, 23.
Donestic itenms such as kitchen sinks, washbasins and | etterboxes, 10 24.
Housi ngs, such as electrical distribution cabinets, 25. Casings for

el ectrical deVTﬁ@%ro"dé&ﬁ‘re%r h%&lﬁﬁfgyﬁl@%nteﬁﬂbf GBﬂﬁﬁétﬁldsC&‘f th@%rn’i(ﬁﬁ*(lﬁﬁlsthe
machi ne tool s such as Il's, mllI1ng nmachi nes, planers and saws. .

Tr anspar ent waphllynfgbmmmlsmbsthedﬂlotewﬂeﬂ7 Prot ective goggl es, sungl asses,
opti cal grrection spectacles and |l enses therefor. 20 28. Lanp covers. 29.
Packagi ng“films. 25 30. Chip boxes, chip carriers, containers for silicon

chips. 31. M sggd Q ek, 86 St S i (Bl Jcages.
D 2006 072844° DREON GRRLEAL ARt Th 86 ¢ bl R AnTER)] 191 ¢

32% sodium hydroxide and 5 g of water are added, and the mixture is saponified
overnight (at least 15 hours) while shaking. After saponification the solution is
acidified with hydrochloric acid and made up to 50 ml with THF. 15 pl are injected
10 into an HPLC instrument. Detection is carried out either with a diode array

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

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

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

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

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

measurement. In addition possible existing ionisers must be screened.

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

30
The measurement instrument is connected to an x/y printer, on which the respective
values are printed out. A specific integral value of the electrical field is thus

associated with each measured disc. In order to limit the amount of data, 100



16 Exanples The procedure for measuring the content of conpounds of the
formula (1) in the polycarbonate is described hereinafter: 5 500 ng of

pol ycar bonat e WO2006/¢79834ved in 20 g of tetrahydrofuran ( THERCT/EPDAS3H 32%
sodi um hydroxide and 5 g of water are added, and the m xture is saponified
overnight (at least 15 hours) while shakidg. After saponification the
solution is acidified with hydrochloric acid and nmade up to 50 ml with THE
15 | are i nj ecmesbuledngnts areagartirl oufi fdic;etrrthmtaﬁ ofpdedquotass ies theacoresgonding

s spect romeF NGRS FHECER P FoATa o0 R et 6y eoiee oh ahhaR 2

standard met hoghrheil 60 RRaSiremE@b 2R MadQN A fiet Thel rurthBlehies of alcafRanbits NG, t he
electrostatic field on the corresponding injection noulded body, which in

t he present casfterics. mowpttherkasirement procgdureds $topeed. | n order to neasure the
el ectrlcaé field strength a field meter (EMF 581230) fromthe 20 Eltec
conpany i5s used. Imediately after the end of the injection noul ding process
t he noul ded |0<':W\/theﬁdéa%%r)ngt duf P YRAsiR¥ments e sRHMH B 3L RS kAllire ihtthES
connection the disc nu not cone into contact with nmetal since this
interferes in atn@Sphmaslwmdﬁy\tiunmgntkadmasumnqnbsss3(btoe6@>’m Bnefem@lydﬁitgéﬂ%,rmst
be screened. 25 The LI eld neter gggol tiggggd above the disc at a distance
of 100 nm front® ai %F?%FPE%HCTW@(} e The di stance of the field neter
to the inner edge of the disc is 29 mmand is thus aligned centrally above
the witeable surface. The disc is not noved. The neasurenent of the field
t hus take8 pl akethisimathpérthoedleotica field bdl the sufigte ofaht epticab mifdcat nsmaswéd bhe

i njection noul din rocess.. 30
(J mear?s opf a probe directly after the injection moulding process. A disc is considered

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

Example 1
15

Preparation of 1-(4-tert-butylphenvloxycarbonvloxy)-1'(piperidine carboxyvlic acid)-

4.4'-isopropoxylidene diphenyl ester

9.30 g (0.025 mole) of isopropylidene diphenylbischlorocarbonic acid ester are

added under argon to 150 ml of dichloromethane and cooled to 0°C. 48.49 g (0.428

20 mole) of N-ethylpiperidine are dissolved in 20 ml of dichloromethane and added
dropwise at 0°C to the bischlorocarbonic acid ester solution. 3.76 g (0.025 mole) of

{ tert-butylphenol dissolved in 10 ml of dichloromethane are then added dropwise at
0°C to this solution. The mixture is heated to room temperature and stirred for 3

hours. The solvent is then removed in vacuo. The residue is boiled in 500 ml of

25 toluene and filtered hot. On cooling, crystals precipitate out in the mother liquor.
The mother liquor is filtered and concentrated by evaporation (95°C, 25 mbar).

13.2 g of a highly viscous red oil are obtained. This is dissolved in 100 ml of ethyl

acetate and, after addition of 10 g of silica gel (silica gel 60; 0.04-0.063 um; Merck
109385/Lt.: 948 785 203), is concentrated by evaporation and added to a silica gel

30 column (column & 5 cm, filling height ca. 25 cm). After chromatography with a

solvent mixture of n-hexane/ethyl acetate (9:1), 2.3 g of a glassy solid are obtained.



The measurement instrunent is connected to an x/y printer, on which the
respective values are printed out. A specific integral value of the

el ectrical fieW®2086/M88 associated with each nmeasured di SECT/EP2003/@li3R14t O
limt the amount of data, 100 WD 2006/ 072344 PCT/ EP2005/013214 17
measurenents are carried out after the sta& of the process, i.e. the
corresponding electrical field is recorded fromthe first 100 discs. After
in each case 6H-NMRt(60 MHEUCDOS) 51:00.47248 me ek}, §.28-228€ne 2 W, t7622-7.h2
fourth series of surenents, i.e. after ca. 3 hours, the nmeasurenent
procedure is s&’&pﬁ) .7-@3‘\‘7\V?§r(“b§rfflbi3r@'§rﬂ§ (w4 I’@e&s?@r]efl%ﬂ?é Edy bOQ k81 ) be
taken to ensurg %ggaggﬁ e atnospheric humdity during the neasurenent is 30
to 60% prefera’g ’35°to 50% and that the roomtenperature is 25 to 28C.
10 In this nethod the electrical field on the surface of the optical disc is
measured by neans of a probe directly after the injection noul ding process.
A disc is>consExample2 to be difficult to coat if the electrical field
exceeds a value of 18 kVVm Exanple 1 15 Preparation of

1-(4-tert-butyl phenyl oxycar bonyl oxv)-1' (pi peridi ne carboxylic acid)-

4, 4" -i sopr opoxpiepsiafien di pifenyl (£8drebut9iphentlok RaflRayIsRkE) - @4 iispRsBMMbigiene
di phenyl bi schl orocar boni c acid ester are added under argon to 150 nl of

di chl or omet hanéiphenyl:NaVicthy] caxbamate 49 g (0.428 20 nole) of

N- et hyl pi peridine are dissolved in 20 m of dichl oronethane and added
dropwi se at OC to the bischlorocarbonic acid ester solution. 3.76 g (0.025
nol e) of 10t ?rtS.btgt()0|.01|3€iﬁ@1|e¥]_6fi%§1§¥o}5ﬂﬁhdn6d efifIbREhiBtdschivehiR RIS add fddelen
added dropwise att 0OCto this solution. The m xture is heated to room

t enper at ure angt §%C runeldr fapgorB to hidMir ml dthédichliremethans tH2h g ¢BH¥2dmple) vdcua.

The residue is boiled in 500 m of . .
triethylamine dissolved in 30 ml of dichloromethane are then added dropwise at 0°C

to this solution. 2.02 g (0.013 mole) of tert.-butylphenol dissolved in 30 ml of
dichloromethane are next added dropwise. The mixture is heated to room
15 temperature and stirred for 3 hours. The solvent is then removed in vacuo. The

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

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

gel (height: 16 cm, & 5 cm, solvent n-hexane/ethyl acetate 9:1).

20

2.1 g of a yellow highly viscous resin are obtained.
(

'H-NMR (400 MHz, CDCls) 6 = 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).

25
Example 3
Preparation of piperidinecarboxylic acid 4-[1-(4-hydroxyphenyl)-1-methylethyl]-
phenyl ester

30

0.5 g of 1-(4-tert-butylphenyloxycarbonyloxy)-1'-(piperidinecarboxylic acid )-4,4'-
1sopropylidene diphenyl ester is dissolved in 20 g of THF, 0.5 g of 32% sodium



25 toluene and filtered hot. On cooling, crystals precipitate out in the

not her. liquor. The nother liquor is filtered and concentrated by
evaporation (9% 20teonizay). 13.2 g of a highly viscous redpoiTiErai3/013214
obtained. This is dissolved in 100 m of ethyl acetate and, after addition
of 10 g of silica gel (silica gel 60; 0.0419.063 m Merck 109385/Lt.: 948
785 203), is concentrated by evaporation and added to a silica gel 30 colum
(colum 0 5 cnhydfiokidenghd®iggdttwarer arétadded,. anﬁftheﬁmﬁhﬂi@liﬁiﬁz?@ﬁméb)bv‘éhﬁghté(at

sol vent m xture of n-hexane/ethy|l acetate (9:1), 2.3 g of a glassy solid are
obt ai ned. WO 2&msy brbays) Wil shebing51013214 18 ' H NVR (400 MHz, CDC13) S =
7.4-7.38 (n1 2 H, 7.28-7.23 (m 2 H, 7.22-7.13 (m 6 H, 7. 03-6. 98 (m 2
H, 3.65-3.45 (m 4 H, 1.70-1.55 (m 6 H), 1.66 (s, 6 H, 1.32 (s, 9 H. 5
Exanpl e 2 Pr epaw adkirgupmf

1-(4-tert-butyi phenyl oxycar bonyl oxy)-1'-(4, 4" -isopropylidene-

di phenyb- N, N-di et hyl carbanmate 10 5.0 g (0.013 nol e) of |sopropyl i dene

of i chl or ot AeR 000 ByRE S, 35 REFES R FF sulkyP Rl QB8R0 ahee S0
of di chl or omet kap@naaRdtdieeva gdﬁﬁdndm@%ﬁ&l@ts tdken &P irt hi 36@&11& 288 wadh& 9
(0.013 nole) of tert.-butyl phenol dissolved in 30 ml of chl or onet hane are

next added dr ope\m@l timige wﬁlxmﬁeé i $heeaganic pbaseosndris pwrp@mawuén anlate,
stirred for 3 |due i's

ol | ed i n 500 e off sk Sefing faehl & T SOt iR in P ePunoa i B e
vacuo. The crudg,derededt aré osmrféaam&m@mﬁﬂmwogmﬂ,ﬂéaaon gﬁha %Qp(sﬂfbfa %?1%ocm 0
5 cm solvent n-hexane/ethyl acetate 9:1). of a | ow hi

Vi §§o$slr5e5| n &@-0063i pmy. Metek NMP938400.: M4 7@@(2(28)% ®ith 7. mﬁvemagmm of H),
(m %el)zgne/eth}gl aceta?e (9:1) (column & 5cm, filling height ca. 25 cm). During the
further course of the working up hexane/ethyl acetate (5:1) is used as solvent
mixture. 1.0 g of a white solid is obtained.
15
'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).



(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). 25 Exanple 3 Preparation of piperidinecarboxylic acid

4-[ 1- (4- hydr oxw@hmosé7esds- met hyl et hyl | - phenyl ester 30 0.5 pcokr2005/013214
1-(4-tert-butyl phenyl oxycar bonyl oxy)-1'-(pi peridi necarboxylic acid )-4,4"-

i sopropylidene di phenyl ester is dissolve@din 20 g of THF, 0.5 g of 32%
sodi um WO 2006/ 072344 PCT/ EP2005/ 013214 19 hydroxide and 5 g of water are
added, and theEgampl4 i s saponified overnight (at [east 15 hours) while
shaking. Working up: 5 The aqueous phase of the THE solution is separated
and the organic phase is concentrat ed by evaporation. The residue is taken
up in diethyl ﬁ}egﬂ'atigf?%f‘ﬁf‘? | phase
is dried over maEgnestu I
the sol vent i segignoved in vacuo 1.46 g of 10 cr ude product are obt al ned,
whi ch is chromatographed on silica gel (silica gel 60; 0.04-0.063 m I\/Erck
109385/ Lt9: 948 785 203) with a solvent nixture of hexane/et hyI acetate

o1 the' wor ki ngOip istarlerEERyOIRTaFBve SR e Iben (R isorpyldiiAhel c°°

1.0 f wh 4 7 15
‘i g0 ,a7 161\@@@&?‘% g:b%?ﬁ?é Qgeddg ecﬁ(d}"\@ G40P #Gﬁﬁi%o ngl&"f) 380,= stn%Q
3. 65- 3. 45 (m HByddxidd a6d X g.of Gvdtdr. ar&’\@i@élﬁﬁhﬂ)%ﬁﬁxtﬁﬁﬁsﬁaﬁ&ﬁﬁb@bﬁaﬁght (at

least 15 hours) while shaking.

10

{ Purification:

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

obtained.

'H-NMR (400 MHz, CDCL) § = 7.26-7.22 (m, 2 H), 7.12-7.08 (m, 2 H), 7.04-6.98
(m, 2 H), 6.72-6.68 (m, 2 H), 3.55-3.35 (m, 4 H), 1.67 (s, 6 H), 1.35-1.15 (m, 6 H).
25

Example §

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

30
The bisphenolate solution (bisphenol A; alkali content 2.12 mole NaOH/mole BPA)
is fed in at a rate of 750 kghour (1493 wt%), the solvent
(dichloromethane/chlorobenzene 1:1) is fed in at a rate of 646 kg/hour and the



20 Exanple 4 Preparation of diethylcarbamc acid

4-[ 1- (4- hydr oxyphenyl ) - 1- net hyl et hyl | - phenyl ester 5 0.5 g of

1- (4-tert - but yWsn9ae0B4fcar bonyl oxy)-1' - (4, 4' -i sopropyl i denBdI/BR¥EHP13214

N, N -di ethyl carbamate are dissolved in 20 g of THF, 0.5 g of 32% sodi um
hydroxi de and 5 g of water are added, and 4lhe nmixture is saponified
overnight (at |east 15 hours) while shakin 10 Purification: The agueous
phase of the TpEosgeneuis &d lns'rl%ép@ifﬂapéé6é}n&g/gh » sngathe anighig s irgacted.  The

concentrated by evaporation. The.r t ake di.et @}her and
washed 15 sevelHIP fﬁ?ﬁ?én\met‘r? Gﬁfésr%%klzhggcﬂdaﬁ PCSOBWEEB ‘i}gx‘tﬁlﬁ(%wé RIS also
magnesi um sul f lefored fl bt @"rﬁ@ o#fd of kgﬂﬁ})ﬁ#enﬂm@ AfhrR06he c%ﬁ&ierfs!i‘t?onsﬁ)ls&%'ﬂﬁ is

renoved i n vacua. The crude produc s chronat ographed on silica ge
(silica gel 60amow@4H{iGogns hydrMeudc K32 ¥09385 fed in atIWhdte7@52 RUBkefwburh aawsﬂl vent

t £ h /e te (9:1 h 25
o Dur (gt hé fuihan 6 EhaR tetmipRrsybiicl W g0 isrbuRBRA MstiieaEe
(1 1) is used %loﬁeé/ylﬁafobeﬁiéherﬁl%gt 29%.¢ Qf 34, lﬂhk?é/ﬁ' u°r0| Néxf N- etﬁ?l{g&}ieﬂﬁﬁlle

"H NVR (400 Mz, CDCi3 (m (m ,

7.04-6.98 (m dizsdlyed 6117 2 nfetifi8eriem clﬂohﬂc/clﬂotﬁﬁer&eﬁé ((h’Il 42[&5 .87 05, N6 H),

carri o out  acERPIREGORS) ok ARG At niate ohce-RepBs” e ierntsus

production proggessitdd afiMHeC%Ehic Phase is washed once with dilute hydrochloric acid and

10 five times with water. The polycarbonate solution is then concentrated by
evaporation, concentrated in an evaporation vessel and the polymer melt is spun

through an evaporation extruder and granulated.

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

( calibration) using the reference substance from Example 3.

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

25 to Example 5 is 37 mg/kg (37 ppm).

Example 6
30

Comparison example




The bi sphenol ate sol ution (bisphenol A; alkali content 2.12 nole NaOH nol e
BPA) is fed in at a rate of 750 kg/hour (14.93 wt.%, the solvent

(di chl or onet haned 2deboTBENnZzene 1:1) is fed in at a rate of @CE/HEHPIMOLR214ANd
the WD 2006/ 072344 PCT/ EP2005/ 013214 21 phosgene is fed in at a rate of
56.4 kg/ hour, and the m xture is reacted. Zhe tenperature in the reactor is
35C. In addition sodium hydroxide (32 wt.% is also netered in at a rate of
9. 97 kg/ hour. [Theipgreparatiotsef dlie pblycarbombdn s camied 2018 exsodascribatb im Exafipkolli um

hyd id 32 .99 i fed j t t f 29.27 .kagl/h ,
o onCof “onHodven e Bitghehalag SohfipS yBispienaf & SEHPE A haRe o 120 Befdirane
chl oride/chl or phegy %ﬂ.‘%)}l:tﬁé sGverit (ﬁﬁ:h%r&ﬁetﬁﬂnél‘&ﬂ&g{)%éﬁe 1Nk fed at a rate_of2

N- et hyl pi peridine dissolved in methylene chloride/chlorobenzene (1:1 .95
w . % of N- et hphpikghoudamndjhei shokgaheiin fatkatcatatd 96558.2 kg/hoat mtmfhe3Baddok gihhour .

e PRt o o & ang B sodism REone el SR0h o lE mettRe D31 S cuf BE 2 NEgE on
is then concentat@d, by amENAPOF ﬁ&diﬁﬂ,hym&&m 84 8¢ ﬂr%nm%& ﬁé%ﬂ&ﬁ%b‘%h&ﬁsse'

and the polyner nelt 1s spun through an evaporation extruder an

granul at ed. 0. Sermindtort fee3408 yigAhduo reittbe tchacemirptignsoshecHbd( meExdmplees. 1) Thes

di ssolved in 20 of .15 THE, 1. of % sodi um hydr oxi de and, K5 of . wat er
are added, andRunhLPLeaRLYSS i f%gygﬂ‘ﬁ eﬁﬁ%\%’lﬂﬁpgﬁﬂ’ %eﬁa“Feélag‘ft a5de56Ped) ani | e
shaking. After ;sapgpidication the solution is acidified with hydrochloric
acid and made up to 50 M wth THF. 15 | of the solution are injected into
an HPLC ilstrunent. Detection is carried out wth FLD, 20 The calibration

is perforned according to, an_external standard nmethod (nulti point
calibration) u$thg 911 PELERERBT JUBENARR “?%@?F‘Ehghlﬁllé 1§ dispplyed om 28 O'of

carbamat e compayfifly ®f o520t hfarbRitie R ¥ L BPWALE aRCLREE] 249 the mixture
is saponified overnight (at least 15 hours) while shaking. After saponification the
solution is acidified with hydrochloric acid and made up to 5 ml with THF. 15 pl of

15 the solution are injected into an HPLC instrument. The detection is carried out
with FLD.

The calibration is carried out according to an external standard method (multipoint
calibration) using the reference substance from Example 3.

20

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



25 to Exanple 5 is 37 nmg/kg (37 ppm. Exanple 6 30 Conparison exanple WO
2006/ 072344 PCT/ EP2005/ 013214 22 The preparation of the polycarbonate is

carried out asWeIWHOHS& i n Exanpl e 5.
is fed at a rate of 750 kg/ hour

(bi sphenol A)

(di chl or onet hane/ chl or obenzene 1:1)

phosgene is fed at a rate of 58.25 kg/ hour

However,
(14.93 wt.
is fed2ht a rate of

into the reactor.

t he bi sphe®R6T&P200SHIIZE4 on

%, the sol vent
646 kg/ hour and the
In 5 addition

sodi um hydroxi dableaP wt % is also netered in at a rate of 12.34 kg/ hour.
The second amount of sodi um hydroxide is 36.20 kg/ hour;
termnator is 34.18 kg/hour at the concentrations specified in Exanple 5.

t he anpbunt of chain

ghe f’igngn_t 0 é&x(ﬁﬁlﬂlleyslgddl&uﬁ? kgi‘glour C%ﬂﬁh%a\f@DKﬁOﬁNéR:f' ihQﬁéd’tﬂl@iﬂFQz'M ORS al(
escribed in e rlgﬂﬂ : see
Table 1) is di ssgﬁeed i‘}?]Ve%xt PQ:] Etx 1_})[9%@9%(%% 2%812/3(%“ ?njlﬁ;g ﬂ(%(l? e and 5.0
g of water are added, the mxture iss ified overni ghbf%,at] | east 15
hours) whil e shaki ng. ﬁ\j@’ saponi fijcation ]sol ution is a i ed with
hydrochl oric acid and lﬁﬂp to5mM with THF. 15 | d off 15 the solution are
injected intolan HPLQ instrument. The detection is carriled out with FLD.
The calibration i§ carril@dd0®ut ddsondi ng to a3l external |{standacd&net hod

(nfu| ti p0| nt ¢ali-brat na\ Ust g thelreference-substance- Hrom l:ya_ran 3 20
The content of ca?barﬁaté ﬂg%q)uﬂéé éf Exanpl égé in this|pol ycaPBénate sérrpl e
is 285 ng/ kg (285 ppm

5

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

carbamate concentrations in the desired range and exhibits the good electrostatic

behaviour associated therewith.



WD 2006/ 072344 PCT/ EP2005/ 013214 23 Table 1 Exanpl e Ml ecul ar Tg Car bamat e
Derivative of Electrical Field on No. Wight [C] Exanple 2 after Hydrolysis
Discs after 3 hours MN[nmg/kg] [kV/m [g/nole] 5 17,500 145 37 <18 6
17,700 145 285 >18 As is evident fromt tabl e, the pol ycarbonate accordi ng
to the invention has 5 carbamate concentrations in the desired range and
exhi bits t hePaeadCiiant rostatic behaviour associated therewith. 24 Patent
Claims 1. A polycarbonate resin produced by the continuous interfacial
process characterized in that after al kaline hydrolysis with sodium

hydr oxi de nt ai RS -0 : bIBER i F0O ds
accordi ng tg for %‘ulp% wc%&@tsfg&m@g%u%%% t?él);eo‘a{slgfﬁfsanouna?ld?mgﬂa géégd by

hi gh pressure Ii qulnaiacctémzmdaﬁmghatplaﬁter \atiealiee nhﬁlroleysid Rthi sotBpmn dgdrokideof one
anot her denote hydrogen or t2 ﬁ |, or get her denote

C4- Cl 2- al kyl i dene SO " o8 agsoral 0 %éﬁ%@a&nl Gbagate SpmPeds desnsdiag

hydr ogen, Cl-Cl 2- ?AM la phenyl, or together with the carbon atomto which
t hey are bonded orm cyc ohexyl or trimethyl cycl ohexyl,

. R | /U\ R'
HO g
O 4 ' © N\R2 (l)
R

said amount measured by high pressure liquid chromatography
wherein

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

and R? and R* independently of one another denote hydrogen, C;-C»-alkyl
or phenyl, or together with the carbon atom to which they are bonded

form cyclohexyl or trimethylcyclohexyl,

said process comprising phosgene reacting with at least one bisphenol at 8 to 17%

molar excess of phosgene relative to said bisphenol.

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

(1) in an amount of 0.01 to 100 ppm3.

3. Polycarbonate according to claim 1, in which the proportion of compounds

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

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

R' and R* independently of one another denote hydrogen, methyl, ethyl,

propy! or butyl, or R' and R? together denote Cs-Ce-alkylidene,



I ARttt
sai d process conprising phosgene reacting wwth at | east one bisphenol at 8
to 17% nol ar excess of phosgene relative to said bisphenol. 2.
Pol ycar bonate according to claim1, containing conpounds of the formula (1)
in an anount of 0.01 to 100 ppnB8. 3. Polycarbonate according to claim1, in
whi ch.the proportion of conpounds of thesformula (1) is 0.01 to 50 ppm 4.
Pol ycar bonate according to claiml, wherein in the fornula (1) R and R2
i ndependently of one anot her denote hydrogen, nethyl, ethyl, propyl or

butyl, or R and R® heget‘hadegtandits @o@aﬁdmyﬂ d@ﬁf@hr@r@FeB@@Oﬂaﬁ | or

|ndependently of one anot her denote hydrogen, Ché ﬁheny or
and R4 together with thehessk boR’ andR theﬁm wiitht Wh@reatonb ich ghepnare

cycl ohexyl or trinmet hyI C ex car ate rdl ng to claim1l as
substrate material . ?%@y§§¥8§ﬁ§ eﬁ@c @WF:C%PQPV 1, in which the

el ectrostatic field neasured at a dlstance of 100 mm from i njection-noul ded
parts produced fromthe polycarbonate is not nore than 18 kV/m 7. Use of
pol ycar bonat €5-acc dtaygagbangtecacgpnding toelaimheaspubsitate mgterigl. i nj ecti on- noul ded
parts. 8. Injection-noul ded parts obtainable from polycarbonate according to
claiml, in which the electrostatic field neasured at a distance of 100 mMm
is not more §han HalydahdRateSaccbain dg@rclaaﬁlcpﬁﬂwmgchttﬁe eleairdBtatid fdld afeasipéd cal

disc. 10. Opti cal data stora% la containing a carrier that can be
obt ai ned from polacadistanat of 468 onal figmt ipjection-monlded parts produced from the

polycarbonate is not more than 18 kV/m.

7. Use of polycarbonate according to claim 1 for the production of injection-
moulded parts.
8. Injection-moulded parts obtainable from polycarbonate according to claim 1,

in which the electrostatic field measured at a distance of 100 mm is not more

than 18 kV/m.

9. Carrier according to claim 8 for an optical disc.

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

polycarbonate according to claim 1.



