-1- Substrate materials for transparent injection-noulded parts The present
i nvention provides polycarbonates as a substrate nmaterial for the
production of transparent injection-noulded parts, in particular for the
production of 5 injection-noulded parts and noul di ngs which are to be
coated and are obtainable fromthe polycirbonates according to the

i nvention. Muldings can be e.g. transparent sheets, |enses, optical
storage nedia or carriers for optical storage nedia or also articles from
t he autonotive gl azings sectors, such as e.g. diffusing screens. The
present i nvefSubsimatermatedials for tranapareatiindectionpmouhbledgtastsage nedi a and
carriers for 10 optical storage nedia, such as e.g. witable optical data
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and/ or archiving nediumfor large anounts of data. Exanples of this type of
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dyestuffs from solution, in particular from non-polar media. The optical injection-
moulded parts from the polycarbonates according to the invention furthermore have
a relatively low tendency towards soiling.

15
Transparent injection-moulded parts are of importance above all in the glazings and

storage media sector.

Optical data recording materials are increasingly being used as a variable recording

20 and/or archiving medium for large amounts of data. Examples of this type of optical
data storage media 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
25 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 are writable once and readable several times and also for those
which are writable several times, and for the production of mouldings from the
automotive glazing sector, such as e.g. diffusing screens. This thermoplastic has an
30 excellent mechanical stability, has a low susceptibility to changes in dimensions and

is distinguished by a high transparency and impact strength.



aut onoti ve gl azing sector, such as e.g. diffusing screens. This

t hernopl astic has an 30 excellent nechanical stability, has a | ow
susceptibility to changes in dinmensions and is distinguished by a high
transparency and inpact strength. -2- According to DE-A 2 119 799,

pol ycarbonates are prepared, with the involvenent of phenolic end groups,
by the phase interface process and al so_phe process in a honpgeneous phase.
5 Pol ycarbonate prepared by the phase interface process can be used for the
production of optical data storage nmedia of the formats descri bed above,

such as e.g. , for,.co t, di CD). or digital versati di sk DVD). These
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nedi a | eads &ogogensons phaseti on of dust fromthe environment or to sticking
of the injection-noulded articles, such as e.g. the disks, to one another,
whi ch reduces the quality of the finished injection-noul ded articles and
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injection moulding process difficult.

15 It is furthermore known that electrostatic charging, in particular of disks (for optical
data carriers), leads to a lack of wettability, above all with non-polar media, such as
e.g. a non-polar dyestuff or a dyestuff application from solvents, such as e.g. dibutyl
ether, ethylcyclohexane, tetrafluoropropanol, cyclohexane, methylcyclohexane or
octafluoropropanol. Thus, a high electrical field on the surface of the substrate
20 during the application of dyestuffs on writable data storage media causes, for
example, an irregular coating with dyestuff and therefore leads to defects in the

information layer.

The degree of electrostatic charging of a substrate material can be quantified e.g. by

25 measurement of the electrical field at a particular distance from the substrate surface.

In the case of an optical data storage medium in which a writable substrate 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

30 ensure a trouble-free production process.



In the case of an optical data storage nmediumin which a witable substrate
is applied to the surface in a spin coating process, a | ow absol ute
electrical field strength is necessary in order to guarantee uniform
application of the witable layer and to 30 ensure a trouble-free
production process. -3- Because of the facts descri bed above, a high

el ectrostatic field noreover causes |osges in yield in respect of the
substrate material. This can lead to a stop in the particular production
step and is associated with high costs. 5 Several paths have been foll owed
to solve thi r obl fo high stati¢ charging., In general, antistatics are
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anti stati cs. peticplapprodpgliofesien ansds assaeiptsd vidnhigBeasts.cs, such as pol yal kyl ene
gl ycol 10 derivatives, ethoxyl ated sorbitan nonol aurate, polysiloxane
derivatives, phosphine oxides and distearyl hydroxyam ne, which are enpl oyed
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descri bes esters of phosphorous acid as additives. US Patent 5,668,202
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additives. US Patent 5,668,202 describes sulfonic acid derivatives. US-A 6,262,218
and 6,022,943 describes the use of phenyl chloroformate in order to increase the end
15 group content in melt polycarbonate. According to this application, an end group
content of > 90 % is said to have a positive effect on the electrostatic properties. In
WO 00/50 488, 3,5-di-tert-butylphenol is employed as a chain terminator in the
phase interface process. This chain terminator leads to a lower static charging of the
corresponding substrate material compared with conventional chain terminators.
20 JP 62 207 358-A describes polyethylene derivatives and polypropylene derivatives
as additives for polycarbonate. EP-A 1 304 358 describes the use of short
oligomers, such as e.g. bisphenol A bis-(4-tert-butylphenyl carbonate) in

polycarbonate from the transesterification process.

25 However, the additives described can also have an adverse effect on the properties
of the substrate material, since they tend to emerge from the material. This is indeed
a desirable effect for the antistatic properties, but can lead to formation of a deposit
or defective moulding. The content of oligomers in the polycarbonate can moreover
also lead to a poorer level of mechanical properties and to a lowering of the glass
30 transition temperature. These additives can furthermore cause side reactions.

Subsequent "end-capping" of polycarbonate which has been obtained from the



pol ycarbonate fromthe transesterification process. 25 However, the

addi tives descri bed can al so have an adverse effect on the properties of
the substrate material, since they tend to enmerge fromthe material. This is
indeed a desirable effect for the antistatic properties, but can lead to
formati on of a deposit or defective noulding. The content of oligoners in
the pol ycarbonate can noreover also |lead.to a poorer |evel of nechani cal
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additives can furthernore cause side reactions. Subsequent "end-capping" of
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stabilizers and heat stabrlizers, Such as are known® for aromatic
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kept as | ow as ppssible for the reasons descri bed above. Exanples fof such
monolaurate and polyoxyethylene monostearate, are indeed active in respect of the
antistatic properties in the amounts added, of 50 - 200 ppm, but can be a
disadvantage for the overall performance of the injection-moulded article, as

15 described above.

The material can moreover also comprise additional additives, e.g. flameproofing
agents, mould release agents, UV stabilizers and heat stabilizers, such as are known
for aromatic polycarbonates. Nevertheless, the amount of additives employed is to

20 be kept as low as possible for the reasons described above. Examples of such
additives are mould release agents based on stearic acid and/or stearyl alcohol,
particularly preferably pentaerythritol stearate, trimethylolpropane tristearate,
pentaerythritol distearate, stearyl stearate and glycerol monostearate, as well as heat
stabilizers based on phosphanes, phosphites and phosphoric acid.

25
The present invention provides a substrate material which can be used in particular
for rewritable optical data carriers having a good writability and wettability and low
tendency towards soiling. The substrate material according to the invention leads to
a low rate of rejects in the production process.

30



additives are nould rel ease agents based on stearic acid and/or stearyl

al cohol, particularly preferably pentaerythritol stearate,
trimethyl ol propane tristearate, pentaerythritol distearate, stearyl
stearate and gl ycerol nonostearate, as well as heat stabilizers based on
phosphanes, phosphites and phosphoric acid. 25 The present invention

provi des a substrate material which can_Be used in particular for
rewitable optical data carriers having a good witability and wettability
and low tendency towards soiling. The substrate material according to the
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is an inmportant criterion quality of ‘a nmoulding. Thus e.g. disks
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particular for the coating of transpare optical disks or of transparent
di f f usi ng scipetensal int cérabination with as homogeneous as possible a distribution of the
potential on the surface are of particular advantage for rewritable optical data

storage media.

15 As a decisive quality feature for the coating of injection-moulded parts, in particular
for the coating of transparent optical disks or of transparent diffusing screens, it has
therefore been found, surprisingly, that substrate materials which prove to have a
positive effect in the context of the invention are above all those which, after an
injection moulding process, lead to those transparent mouldings which have as low

20 as possible a value of the potential in combination with a homogeneous distribution
of the potential, measured at a defined distance from the substrate surface and at a

defined temperature and atmospheric humidity.

The present invention therefore provides a substrate material, preferably
25 polycarbonate, for the production of transparent injection-moulded parts which are
to be coated, wherein up to 95 - 100 % of the surface of the moulding obtained by an
injection moulding process has potential ranges of between -1.5 and +1.5 kV, 0 to
5 % of the surface has charge ranges of between -1.5 and -2.5 or between +1.5 and
+2.5 kV and up to 1 % has ranges of between <-2.5 and >2.5 kV.
30



t herefore been found, surprisingly, that substrate materials which prove to
have a positive effect in the context of the invention are above all those
whi ch, after an injection noulding process, |lead to those transparent
nmoul di ngs whi ch have as | ow 20 as possible a value of the potential in

conbi nati on with a honogeneous distribution of the potential, neasured at a
defined distance fromthe substrate surfgace and at a defined tenperature
and at nospheric hum dity. The present invention therefore provides a
substrate material, preferably 25 polycarbonate, for the production of
transparent injection-noyl ded parts which are to be coated, .wherein up to
05100 % ofMatFEAls BV thess ProRertiss g ottadRagigyar nweli?m@gmndw%m di ng
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injectign mnoulding to be coated is preferably a diffusing screen or a
carrier material for an optical witable data storage nmedium 5 A neasure
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lt(r)\\(,av potﬁ)ntl alncs)fexlcge(p&%tkl\gul arly preferred. In this case, only the surface of

A surface which has a potential range of from -1.5 kV to +1.5 kV, i.e. which has no
or only low potentials, is particularly preferred. In this case, only the surface of the
injection-moulded article is relevant, i.e. in the case of, for example, a CD or DVD,

15 only the region up to the stacking ring and not the inner hole region.

The electrical potential caused by surface charges on the corresponding substrate
substantially depends on the geometry and the dimensions of the injection-moulded
article and the nature of the injection moulding process. It is therefore important to
20 carry out the measurement on the injection-moulded article, which is to be coated,

itself, such as e.g. a disk for an optical data carrier.

All the values described above and measured apply to mouldings which have been
produced via an injection process, which is known in principle, at a certain

25 atmospheric humidity and room temperature without the use of ionizers.

In order to ensure a good writability of the disks in the production process, so-called
ionizers which conduct a stream of ionized air over the disks are often employed.
The abovementioned measurement values for substrate materials according to the

30 invention have been achieved without the use of ionizers. This is a further



injection-nmoul ded article is relevant, i.e. in the case of, for exanple, a
CD or DVD, 15 only the region up to the stacking ring and not the inner
hol e region. The electrical potential caused by surface charges on the
correspondi ng substrate substantially depends on the geonetry and the

di mensi ons of the injection-nmoulded article and the nature of the injection
moul di ng process. It is therefore inportant to 20 carry out the neasurenent
on the injection-nmoulded article, which is to be coated, itself, such as
e.g. a disk for an optical data carrier. Al the val ues described above and

measured apply to noul di ngs which have been. produced yia an j.njectiaon
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witability of the disks in the production process, so-called ionizers

whi ch conduct a stream of ionized air over the disks are often enpl oyed.
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production process nore expensive. Neverthel ess, ionizers can additionally
be enpl oyed. Stpragepmedianer majesials diomn|the aptomatiye seleriagsesteisngucthedf&ed from

t he substrat ﬂifﬁﬁir?ﬁtc%.h?l s according to the invention, such as e.g. disks
for witable opticCa data storage nedia or materials fromthe autonotive

gl azi ngs sectors, such as e.g. diffusing screens. Materials which are
suitable for _the_ production of the coatable transparent injection-

moul ded par t Yatgsials whigh aje stablcaior Higproictipagé t}f?édianleatF@SpQrﬁ’étrlﬁﬁﬁﬁégt ics,
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pol ycar bonate, polynethyl nethacrylate, cyclic polyol efin copolyner,
thermoplastics, such as polycarbonate based on bisphenol A (BPA-PC),
polycarbonate based on trimethyl-cyclohexyl-bisphenol polycarbonate (TMC-PC),
fluorenyl polycarbonate, polymethyl methacrylate, cyclic polyolefin copolymer,

15 hydrogenated polystyrenes (HPS) as well as amorphous polyolefins and polyesters.

The substrate materials according to the invention and injection-moulded articles
obtainable therefrom, in particular disks, can be produced by the choice of suitable

process parameters.

20
The charge distribution on an injection-moulded article which is obtained after
processing of the substrate material can be influenced by several factors. For
example, the purity of the educts and auxiliary substances is of importance.
Furthermore, process parameters such as the molar ratio of the bisphenol employed
25 and phosgene, temperatures during the reaction, reaction and dwell times, can be

decisive. For the person skilled in the art, the object is to control the process such
that a substrate material which generates the desired charge distribution on the
injection-moulded article is provided. The measurement described for the charge
distribution is a suitable instrument for controlling the process for the person skilled

30 in the art.



15 hydrogenated pol ystyrenes (HPS) as well as anorphous pol yol efins and

pol yesters. The substrate materials according to the invention and

i njection-nmoul ded articles obtainable therefrom in particular disks, can
be produced by the choice of suitable process paraneters. 20 The charge

di stribution on an injection-nmoulded article which is obtained after
processi ng of the substrate material canghe influenced by several factors.
For exanple, the purity of the educts and auxiliary substances is of

i nportance. Furthernore, process paraneters such as the nolar ratio of the
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art, the obj efiteriabcdroappemtdsablléke process such that a substrate materi al
whi ch generates the desired charge distribution on the injection-noulded
article is provided. The neasurenent described for the charge distribution
s a suitabl el . ' . f killed
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conti nuous pol ycarbonate synthesis, the substrate material according to the
i nvention i sSYistpis-materal %@gdg%éo thecwyepiongts preparsd At Bfl?%gelzfo RS ot

preferaply Bﬁoﬁl 3 fo 5PI1%! Prefdthtly 8381 PHholvd NG RS Bhiekd P base
during and after t%e met é”rﬂrﬁig ol?ythe ghoosgoenetﬁls Ckeg%{}i n g a kaélPI ne range,
phase during and after the metering of the phosgene is kept in the alkaline range,

preferably between 8.5 and 12, by subsequent metering of sodium hydroxide

solution once or several times or appropriate subsequent metering of bisphenolate

solution, while it is adjusted to 10 to 14 after addition of the catalyst. The
15 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 polycarbonate synthesis is described in many instances in
the literature; reference may be made by way of example to H. Schnell, Chemistry

20 and Physics of Polycarbonates, Polymer Reviews, vol. 9, Interscience Publishers,
New York 1964 p. 33 et seq., to Polymer Reviews, vol. 10, "Condensation Polymers
by Interfacial and Solution Methods", Paul W. Morgan, Interscience Publishers,
New York 1965, chap. VIIL p. 325, to Dres. U, Grigo, K. Kircher and P.R. Miiller
"Polycarbonate" in Becker/Braun, Kunststoff-Handbuch, vol. 3/1, Polycarbonate,

25 Polyacetale, Polyester, Celluloseester, Carl Hanser Verlag Munich, Vienna 1992,
p. 118-145 and to EP-A 0 517 044.

According to this process, the phosgenation of a disodium salt of a bisphenol (or of a
mixture of various bisphenols) which has been initially introduced into an aqueous-
30 alkaline solution (or suspension) is carried out in the presence of an inert organic

solvent or solvent mixture which forms a second phase. The oligocarbonates



preferably between 8.5 and 12, by subsequent netering of sodi um hydroxi de
sol ution once or several tinmes or appropriate subsequent netering of

bi sphenolate solution, while it is adjusted to 10 to 14 after addition of
the catal yst. The 15 tenperature during the phosgenation is 0 Cto 40 C
preferably 5 Cto 36 C. The pol ycarbonates according to the invention are
prepared by the phase interface processg.This process for polycarbonate
synthesis is described in many instances in the literature; reference may
be made by way of exanple to H. Schnell Chem stry 20 and Physics of

Pol ycar bonat gs, Pol yner Revi.e I nt er.science Publ.i sh New Yor k
ro6a b33 efortngll WS Y SHIEHY e o g P REHS PHERD St HEERER BN s by
Interfaci al aslicaitiohi @th Mt hadsof sitéble Ydtalyds 0@ giveNhigh SebRBGIAr Ruhdtitsher s,
New York 1965, chap. VIIl, p. 325, to Dres. U Gi1go, K Kircher and P.R
Mul | er " Pol pelarasbprates dissolmed dar ther erganic Kehase. sthHHaﬂ@bgrgamcvphasesm

i oh, Vi eniepe 8808t TS yesPotRy B eatofRo Mo BBSEER aibl) ol Bb pi7e

process,s thes@bpsgenatlon of a dlsodlun1salt of a bisphenol (or of a
m xture of various bisphenols) which has been initially introduced into an
aqueous- 30 al kaline solution (or suspension) is carried out in the presence

of an inert oy i I hase.
Theol i gocar Duafafand cbffbbufls SRKER! alsbie fof pMnEbhry A BoIFRERHRLETED
phase, are sukjthedead thofcimula@y condensation with the aid of SU|tabIe
catal ysts to give high nol ecul ar wei ght pol ycarbonates dissolved in the
organi ¢ phase. Finally, the organic phase is separated off and the

pol ycarfponate is isol ated theref q? vari ous rking up 5 steps.

Di hydroxyaryl conpounds which are suitable for e preparation of

pol ycarbonates are those of the formula (2)

in which
Z is an aromatic radical having 6 to 30 C atoms, which can contain one or more
15 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)

R2 R’
———\<f :>—x
3)

20 in which

R® and R’ independently of one another represent H, C;-Cs-alkyl, C;-Cs-alkoxy,
halogen, such as Cl or Br, or in each case optionally substituted aryl or
aralkyl, preferably H or C,-Cjy-alkyl, particularly preferably H or C;-Cs-

25 alkyl, and very particularly preferably H or methyl, and

X represents a single bond, -SO,-, -CO-, -O-, -S-, C;- to Cg¢-alkylene, C,- to Cs-
alkylidene or Cs- to Cg-cycloalkylidene, which can be substituted by C;- to



10 HO-Z-OH (2) in which Zis an aromatic radical having 6 to 30 C atons,

whi ch can contain one or nore 15 aromatic nuclei, can be substituted and
can contain aliphatic or cycloaliphatic radicals or alkylaryls or

het eroatons as bridge menbers. Preferably, Z in fornula (2) represents a

radi cal of the formula (3) - RR R6 (3) ~XR7/ 7 20 in which R6 and R7

i ndependent |y of one another represent Hg Cl-Cl18-al kyl, Cl1-Cl18-al koxy,

hal ogen, such as C or Br, or in each case optionally substituted aryl or
aral kyl, preferably H or Cl-Cl2-al kyl, particularly preferably H or Cl-Cs-

25 al kyl, and very particularl referab H or t hyl nd represents a
single bond, - SOZ-&,6 aﬁ@(ﬁ} Pre_%edgtfly_rggtzﬁyloor_ e{l%l,g%l%af%ﬁegﬁ%ﬁe @Z-t_o'?gn lene,

al kyl'i dene or C5- whchCRag YéptRahlky |ed€ied With Clurthen RematidSirpk Ué®thilingC - to
-10- Co6-al kyl, preferably nmethyl or ethyl, and furthernore - to

Cl2-aryl ene, whi beferoaipmapt i onal |y be fused with further aromatic rings
containing heteroatons. 5 Preferably, X represents a single bond, Cl to
Co-al kyl ene, C2 to C5-al kylidene, C5 to C6-cycloal kylidene, -0-, -SO,
-CO-, -5, - BtHerabl Xaepredmah sidgletbvadf Of Ul falkPRhe, T, to3ID)alkyffdene, Cs to

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

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

(};\)> (3a)

8 9

R R
CH,
o
CH, ?_ (3b)
CH,
10
wherein
R® and R’ can be chosen individually for each X' and independently of one another
denote hydrogen or C, to C¢-alkyl, preferably hydrogen, methyl or ethyl, and
15
X! denotes carbon and
n denotes an integer from 4 to 7, preferably 4 or 5, with the proviso that on at
least one atom X', R® and R’ are simultaneously alkyl.
20
Examples of  dihydroxyaryl = compounds are: dihydroxybenzenes,
dihydroxydiphenyls, bis-(hydroxyphenyl)-alkanes, bis-(hydroxyphenyl)-

cycloalkanes, bis-(hydroxyphenyl)-aryls, bis-(hydroxyphenyl) ethers, bis-
(hydroxyphenyl) ketones, bis-(hydroxyphenyl) sulfides, bis-(hydroxyphenyl)



R8/ \R9 (3a) CH3 -C/-\ CH3 CH3 C (3h) CH3 10 wherein R8 and R9 can be
chosen individually for each X1 and i ndependently of one another denote
hydrogen or ClL to C6-al kyl, preferably hydrogen, nmethyl or ethyl, and 15 X1
denotes carbon and n denotes an integer from4 to 7, preferably 4 or 5, with
the proviso that on at |east one atom X1, R8 and RO are sinultaneously

al kyl . 20 Exanpl es of di hydroxyaryl conppunds are: dihydroxybenzenes,

di hydr oxydi phenyl s, bi s-(hydroxyphenyl) -al kanes, bis-(hydroxyphenyl) -
cycl oal kanes, bis-(hydroxyphenyl)-aryls, bis-(hydroxyphenyl) ethers, bis-

hydr oxyphenyl ). ketones, pis-(hydro henyl.) .sul fides., his- dr oxyphenyl
(1{ suly}oone ‘,‘1}95\6§’- ( hy%i%&‘ya’f?é‘ﬁélﬂnygﬁpf oﬁ'ﬁgé‘é,esﬂ, 1 -lpl st éw% 7| )}/ :
di i sopropy! bangsResy1edertdC it susleliy bkl Bk jaagk rﬁaﬁle%%aiag&m%&%gmounds

t hereof. 5 Di phénol's which are suitable for the preparation of t

pol ycar bonat #&r¢ad. be used according to the invention are, for exanple,
hydr oqui none, resorcinol, dihydroxydi phenyl, bis-(hydroxyphenyl)-al kanes,
bi s- (hydroxyphenyl ) cycl oal kanes, bis-(hydroxyphenyl) sulfides,

bi s- (hydr oxy pighenbls WhidR afe stltabid fy dhO¥dpRRAMYA 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, a,o’-bis-
10 (hydroxyphenyl)-diisopropylbenzenes and alkylated, nucleus-alkylated and nucleus-

halogenated compounds thereof.

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-

15 hydroxyphenyl)propane, 2,4-bis-(4-hydroxyphenyl)-2-methylbutane, 1,3-bis-[2-(4-
hydroxyphenyl)-2-propyl}jbenzene (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-

20 dimethyl-4-hydroxyphenyl)-2-propyl]-benzene and  1,1-bis-(4-hydroxyphenyl)-
3,3,5-trimethylcyclohexane (bisphenol TMC).

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

hydroxyphenyl)-phenylethane, 2,2-bis-(4-hydroxyphenyl)-ﬁropane, 2,2-bis-(3,5-
25 dimethyl-4-hydroxyphenyl)-propane, 1,1-bis-(4-hydroxyphenyl)-cyclohexane and

1,1-bis-(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane (bisphenol TMC).

These and further suitable diphenols are described e.g. in US-A 2 999 835,
3148172, 2991273, 3271367, 4982014 and 2999 846, in the German
30 Offenlegungsschriften 1 570 703, 2 063 050, 2 036 052, 2 211 956 and 3 832 396,
the French Patent Specification 1 561 518, in the monograph "H. Schnell, Chemistry



ket ones, bis-(hydroxyphenyl) sul fones, bis-(hydroxyphenyl) sulfoxides,
a,a' -bis 10 (hydroxyphenyl)-diisopropyl benzenes and al kyl at ed,

nucl eus- al kyl ated and nucl eus- hal ogenat ed conpounds thereof. Preferred
di phenol s are 4, 4'-di hydr oxydi phenyl, 2, 2-Dbi s-(4-hydroxyphenyl)-1-
phenyl - propane, 1, 1-bis-(4-hydroxyphenyl)-phenyl -ethane, 2,2-bis-(4- 15
hydr oxyphenyl ) propane, 2, 4-bi s-(4-hydroxyphenyl) -2-net hyl but ane,

1, 3-bis-[2-(4 hydroxyphenyl)-2-propyl ] benzene (bisphenol M,

2, 2-bi s-(3-net hyl -4- hydroxyphenyl) - pr opane,

b 3,5-d t th

(I?,SS( di nmet L;r;?‘“@f’hy} §€BR§'§5‘%§%”%?06§§ESC%B%S Ptlg’h%leﬁr %%;{Prlﬁlﬁglﬁrpoﬁpﬂenyl )
sul fone, 2, 4séy.sp. (1@25t sigredrain-": GyDégmaomanleﬂdlar MRh A IR fEMBy carbonate
1,3-bis-[2-(3,5 20 dinethyl -4-hydroxyphenyl ) - 2-pr o&yl ]7@benzene and

1, 1- bi s- (4- h§eneo§<afpﬂe?g¢hylology,é\dgccslrli)ﬁ@cphva\équsR@Q st sadenol TMO) .
Partlcularly preferred di phenols are 4, 4'-di hydroxydi phenyl, 1,1-bis-(4-
hydr oxyphenyl ) - phenyl et hane, 2, 2-bi s-(4-hydroxyphenyl) - propane,

2, 2- bi s5( 3, 5in & ¢iseref h&n&b&f@%ﬁ%@,}/&ﬂly Phe[@astenol is employed, and in the
1, 1- bi s-(4- hydroxyphenylé cycl ohexane and

1, 1- bi s- (4- hy#eotypprlntarhorsiles, tworor imase Hipheyals arcemmleyqdoi Bisriphsnolsvsyd, These

172, 2 001275k 5 RIEG, 3o pdiRRF SU8BHe fadtio g ey Apre ° 10

O f enl egungs seitimirtacsd \&1t15m if{parities &ﬁi@nﬁﬁ@ fréin Qkkr &R symthéslsl h915<ﬁm@ruild3 832
396, the French Pat ent Specificatjon 1 561 518, in.the nonograph "

Schnel |, Che#icggey Hopever, Hds m@b@@&ﬁemm%tﬁflbmém@sare|aﬁpwiesaémem@e
Publ i shgrs, New York 1964, p. 28 et seq.; p. 102 et seq.” and in "D. G
Legrand, J.T. Bendl er, Handbook of Polycarbonate Science and Technol ogy,
Mar cel Dekkefl"hNﬁWn‘dﬁIdctlélﬁm&ham terffng&@brsequited for fdgutaltlﬁg tlesmoteculaheveight,
honopol ycar bonat onI one dlghenol i s enp] oyed in e of

d th S
copol ycar bon&¥ afv«bheap 96 dkyippenoly| i pagicy uaiyféa mtrétasl ﬁ’é‘ﬁ%‘ﬁ $sed,

octylphenol, cumylphenol, chlorocarbonic acid esters thereof or acid chlorides of
monocarboxylic acids or mixtures of these chain terminators, are either fed with the
15 bisphenolate or the bisphenolates to the reaction or added to the synthesis at any
desired point in time, as long as phosgene or chlorocarbonic acid end groups are still
present in the reaction mixture or, in the case of acid chlorides and chlorocarbonic
acid esters as chain terminators, as long as sufficient phenolic end groups of the
polymer forming are available. Preferably, however, the chain terminator or
20 terminators are added after the phosgenation, at a place or at a point in time when
phosgene is no longer present but the catalyst has not yet been metered in, or they

are metered in before the catalyst, together with the catalyst or in parallel thereto.

In the same manner, any branching agents or branching agent mixtures to be used
25 are added to the synthesis, but conventionally before the chain terminators.
Trisphenols, quaternary phenols or acid chlorides or tri- or tetracarboxylic acids, or

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

Some of the compounds which have three or more than three phenolic hydroxyl

30 groups and can be used are, for example,



|ike all other chem cals and auxiliary substances added to the synthesis,
may be contamnated with the inpurities originating fromtheir own

synt hesi s, handling and storage. However, it is desirable to use raw
materials which are as pure as possible. 10 The nonofunctional chain
termnators required for regulating the nol ecul ar weight, such as phenol or
al kyl phenol's, in particular phenol, p-tef{-butylphenol, iso- octylphenol,
cunyl phenol , chlorocarbonic acid esters thereof or acid chlorides of
nonocar boxylic acids or m xtures of these chain termnators, are either fed
with the 15 bLnggnolqte or the bisphenolates to the reaction or added to

t he synthesig 0 ?@nodesired point in tinme, as |long as phosgene or

chl orocarbonic acid end groups are still present in the reaction mxture
or, in the case of acid chlorides and chlorocarbonic acid esters as chain
t er m nat or s, 4&sdimsthyldst.GtriA4-bydnexyplearbihept-Zane.gr oups of the pol yner
formng are available. Preferably, however, the chain termnator or 20
term nators are added after the phosgenation, at a place or at a point in
ti me when ph,@s(gﬁmﬁl}j]s,@@tﬂimgdm@y}ﬂ@ﬁ?]t)-hl@p@né,he catal yst has not yet been
nmetered in, or they are netered in before the catal yst, together with the
catalyst or in parallel thereto. In the same manner, any branching agents or
branchi ng agentz o xf [ 25 are added to the synthesis, but
conventi onal ﬁ?’%eﬂ'} %ogr §§(§§’é§p§ﬁ§§lr)l%§§%rﬁe’nat ors. Trisphenols, quaternary
phenols or acid chlorides or tri- or tetracarboxylic acids, or also

m xtures of the pol yphenols or of the acid chlorides, are conventionally
used. Some &flk b@% yerexyhsnylictaneave three or nore than three phenolic
hydr oxyly 30 groups and can be used are, for exanple, -13- phloroglucinol,
4,6-dinethyl-2,4,6-tri-(4-hydroxyphenyl)-hept-2-ene, 5

4, 6- di met hyl #rZ(4hpdrokyphedypiiempimpthany;| ) - hept ane,

2,2-bis-(4,4-bis-(4-hydroxyphenyl)-cyclohexyl]-propane,
15 2,4-bis-(4-hydroxyphenylisopropyl)-phenol,
tetra-(4-hydroxyphenyl)-methane.

Some of the other trifunctional compounds are 2,4-dihydroxybenzoic acid, trimesic
20 acid, cyanuric chloride and 3,3-bis-(3-methyl-4-hydroxyphenyl)-2-oxo0-2,3-
dihydroindole.

Preferred branching agents are 3,3-bis-(3-methyl-1,4-hydroxyphenyl)-2-ox0-2,3-
dihydroindole and 1,1,1-tri-(4-hydroxyphenyl)-ethane.
25
The catalysts used in the phase interface synthesis are tertiary amines, in particular
triethylamine, tributylamine, trioctylamine, N-ethylpiperidine, N-methylpiperidine
and  N-i/n-propylpiperidine;  quaternary  ammonium  salts, such as
tetrabutylammonium / tributylbenzylammonium / tetraethylammonium hydroxide /
30 chloride / bromide / hydrogen sulfate / tetrafluoroborate; and the phosphonium

compounds corresponding to the ammonium compounds. These compounds are



1,3,5-tri-(4-hydroxyphenyl)-benzene, 1, 1, 1 -tri-(4-hydroxyphenyl)-ethane,
10 tri-(4-hydroxyphenyl)-phenyl net hane,

2, 2-bi s-(4, 4-bi s-(4-hydroxyphenyl)-cycl ohexyl ] -propane, 15

2, 4- bi s- (4- hydr oxyphenyl i sopropyl ) -phenol, tetra-(4-hydroxyphenyl)-nethane.
Some of the other trifunctional conpounds are 2, 4-di hydroxybenzoic acid,
trimesic 20 acid, cyanuric chloride andjg.

3, 3- bi s-(3- et hyl - 4- hydr oxyphenyl ) - 2- oxo- 2, 3- di hydroi ndole. Preferred
branchi ng agents are 3, 3-bi s-(3-nethyl -1, 4- hydr oxyphenyl ) - 2- oxo- 2, 3-

di hydroindol g and 1,1, 1-tri-(4-hydroxyphenyl).-ethane. 25 The catal ysts used
' ¥ he phase SFRTERY 25 VRigH, RS HGFECY BRERYS) nclhe Beran, fik roie ey
triethyl am n@ptaidabRUind &1 faMilidr'tb AR¢ YeARBH RRillelHR Y Wi PEId S4tl9sts can be

N- et hyl pi peridine and N-i/n-propylpiperidine;, quaternary amroni umsalts,

such as t et pddadt yo dheronyinthesis tndividuallybenzy | minvemi amalso stdeaby hsileramdni um
hydr oxi de / 30 Cthlii de [/ bnom’ldeb/ h dtho n sul f.ate./ tettrafl uofr obor at e;
and the phosﬁlﬁcgﬁ?sbvr%y’c%odlﬂ 4s? Eoorregosr%o 8?&5’5%(31 R QHIrr(SIhq & B uts.
These conpouiMifodator dAphsigesd hlegiefRfred,Yiil&salanhdsR doRipRUARSE nfirdfusdsYsTt S i N
the literature, are commercially obtainable and are famliar to the person

skilled in tRaiugy comppendsasrg| yssdsasceataliyels, auadich easehan gylditioashbefore the
S ividual 1y in e i . . Cvely.
ot onl Ty APElgR OB R pBkaRar IR Sl e Pl LR B e

optionally al's sgenat i on,
i ntroduct i onihn (hers §eNentdpeefBrablyetHadf thiNbelSSardbnAdisyAtheHsNIULIS0 @§ afi Xt ur es

of onium conpounds are used as catalysts, in which case an addition before
t he aqueous solution, and in the case of the tertiary amines then as ammonium salts
10 thereof with acids, preferably mineral acids, in particular hydrochloric acid. If
several catalysts are used or part amounts of the total amount of catalysts are
metered, various methods of metering can of course also be carried out at various
places or at various 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%,

15 particularly preferably 0.05 to 5 mol%.

The conventional additives for polycarbonates can also be added in the conventional
amounts to the polycarbonates according to the invention. The addition of additives
serves to prolong the useful life or the colour (stabilizers), simplify processing (e.g.
20 mould release agents, flow auxiliaries, antistatics) or adapt the polymer properties to
particular stresses (impact modifiers, such as rubbers; flameproofing agents,

colouring agents, glass fibres).

These additives can be added to the polymer melt individually or in any desired
25 mixtures or several different mixtures, and in particular directly during isolation of
the polymer or after melting of granules, in a so-called compounding step. In this
context, the additives or mixtures thereof can be added to the polymer melt as a
solid, i.e. as a powder, or as a melt. Another method of metering is the use of
masterbatches or mixtures of masterbatches of the additives or additive mixtures.
30



nmetering of phosgene is preferred. The catal yst or catal ysts can be netered
in bulk, 1in an inert solvent, preferably that of the pol ycarbonate
synthesis, or also as an aqueous solution, and in the case of the tertiary
am nes then as amonium salts 10 thereof with acids, preferably m neral
acids, in particular hydrochloric acid. If several catalysts are used or
part anounts of the total anmount of catajysts are netered, various nethods
of netering can of course also be carried out at various places or at
various tines. The total anount of catalysts used is between 0.001 to 10

nol % based Q@n..t.he .es of Dbi sphenpl s enmpl oyed refera .0.01 to 8 nol %
15 particul aSPi}gbg? é@bﬁﬁ ?fedf.%ﬁ‘gﬁjteg’ R e’I"?‘LI‘e A&%ﬁ ‘é%ﬁ’%ﬁ%tl‘galg?ﬁb%l% for

pol ycar bonat gshit Murghys E18&icdd dgebril N 90He afd Y EP1htRE A ddi SR UARIbb 6k, Likhs

pol ycar bonates according to the invention. The addition of additives serves

to prol ong t Ka&veifebHanseri Manish 208&".col our (stabilizers), sinplify processing
(e.g. 20 nmould release agents, flow auxiliaries, antistatics) or adapt the
pol ymer properties to particular stresses (inpact nodifiers, such as

rubbers;s f| aPegeal heg stdhilideds are FboeKdniie,aggamis ,phobptirs,f phvsplonatcshmge
additives can be_ added tg the po%rfer melt individually or in any desired
25 ni xt ures Bhosphgrasapsuglly tlgsein Whish the ezganigadicalssansisicantisgly @r palylaf duri ng

i solation of  t r i . o) | ] ed
conpoundi ng P ﬁe%ﬁllpghyﬁﬁtegégﬁge@tr?ﬂ? 1‘E’e' dislq %‘?lg%egp%ﬁ%a& ulrnglscglg %glr%eel' " can be
added to thesgstiyined benebiriaaslest Thak afld otheestabifizérs pavbketsedandialuallysd ib.

Anot her nethod of metering is the use of ., nmasterbatches or m xtures of

mast er bat che§o@bingtien Mﬂeé@sﬂ@rfommw%e@w%meym%o -15- Suitable

addi tivgs are described, for exanple, in "Additives for Plastics Handbook,

John Murphy, Elsevier, Oxford 1999" and in "Plastics Additives Handbook,
Hans Zwei f eProdcsinse auxiNbidsc BuctDBsl miould release agents, usually derivatives of long-

chain fatty acids, can moreover 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 from 0.02 to 1 wt.%, based on the weight of the

15 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 and brominated oligocarbonates and

20 polycarbonates, and, preferably, salts of fluorinated organic sulfonic acids.

Suitable impact modifiers are, for example, graft polymers comprising one or more
graft bases chosen from at least one polybutadiene rubber, acrylate rubber
(preferably ethyl or butyl acrylate rubber) and ethylene/propylene rubbers, and graft
25 monomers chosen from at least one monomer from the group consisting of styrene,
acrylonitrile and alkyl methacrylate (preferably methyl methacrylate), or
interpenetrating siloxane and acrylate networks with grafted-on methyl methacrylate

or styrene/acrylonitrile.



5 Preferred heat stabilizers are, for exanple, organic phosphites,
phosphonat es and phosphanes, usually those in which the organic radicals
consist entirely or partly of optionally substituted aromatic radicals. W
stabilizers which are enployed are e.g. substituted benzotriazol es. These
and other stabilizers can be used individually or in conbination and added
in the forms nentioned to the polyner. 1fy Processing auxiliaries, such as
noul d rel ease agents, usually derivatives of long- chain fatty acids, can
nor eover be added. Pentaerythritol tetrastearate and gl ycerol nonostearate
e.g. are preferred. They are enpl oyeq b hensel ves or. in a mxture

o Of erabl by § OB AR Uch o8 B QYT A BEMBLS o BEERE NETEHS TRt ¢ he
15 conposi ti @Rsortys, liglivedual AR 4 BliRAAABT ald6Idh thbMBmafibe vRIHOSIEIRLEs BRART S,

i.e. triphenyl phosphate, Tesorcinol-diphosphoric acid esters,

br oni ne- cont &brésnglassdhplbemdissads echinarganisifdlern aare firphospredeiaddeti d esters and
brom nat ed ol i gocarbonates and 20 pol ycarbonates, and, preferably, salts of
fluorinated organic sulfonic acids. Suitable inpact nodifiers are, for

exanpl e,5 gr affhe PpleYdiRT AppRéaRioh S itheRAGeOprovle8 the akirudAse and heRaMiddsom at
| east one polébutadlene rubber, acrylate rubber (preferably ethyl or butyl

acryl at e rubbbteinabledram Hye subsitaie opidralsaceedingrte theindengioas in pEsticrdardhese s
chosen from at | east, one nononer. fromth rQup_gonsi.sting of styrene,
ncryloni t i1 8o 1% e PRRRACE o 7Y B Grdrdtfy SRATHGH (s Ry PSS o
i nt er penet r atjgNshedts| MMNNValNRe@S HhARE IMBUNRY KFedtds tald Jirdp cEeroroptiball
nmet hacryl ate or styrene/acrylonitrile. -16- Col ouring agents, such as

or gani ¢ dyestgipfstorage pedigesich asrudiedridabPcREVYRYPs DVIRR(3bswdpeingdisks
oo rore S S . ) ; SO |
S R RIS M L
added. writable embodiments.

The present invention furthermore provides the use of the polycarbonates according
to the invention for the production of extrudates and mouldings.
15
The substrate material according to the invention, preferably polycarbonate, can be
processed by injection moulding by known processes. A disk produced in this way
can be e.g. an audio-CD or a super-audio-CD, CD-R, CD-RW, DVD, DVD-R,
DVD+R, DVD-RW, DVD+RW or BR.
20
The CD-R (write once, read many) thus comprises a substrate having concentrically
formed guide depressions (pregrooves) which are transferred from a nickel template
in the injection moulding process. Via a template which has depressions on a sub-
micrometre scale, these are transferred accurately to the surface of the substrate in
25 the injection moulding process. The CD-R comprises the abovementioned substrate,
a dyestuff recording layer, a reflection layer and protective layer, which are applied
or laminated on to the substrate in this sequence. Another example for a once-
writable optical disk which can be read again several times is the DVD-R, which
comprises the substrate, a dyestuff recording layer, a reflection layer and optionally
30 a protective layer which are likewise applied in this sequence to the substrate

described above and are glued with a second disk ("dummy disk").



5 The present Application furthernore provides the extrudates and noul di ngs
obt ai nable fromthe substrate materials according to the invention, in
particular those for use in the transparent sector, very particularly in
the optical uses sector, such as e.g. sheets, multi-wall sheets, glazing,
di ffusing screens and | anp covers, or optical data storage nedia, such as
audi o-CD, CD-R(W, DVD, DVD-R(W and mnjgisks 10 in their various only
readabl e or once witable and optionally also repeatedly witable

enbodi nents. The present invention furthernore provides the use of the

pol ycar bonates according to the invention for the production of extrudates
and noul di ngs. 15 The substrate material according to the invention,

preferably pahyé 2&&@@%@; i€ appliea wzpaog}ﬁﬁ&@skuigy pro¢eRst 9 fhispEdddtiich ayp known

processes. A dis produced |n this way can e.g. an audio-CD or a

super - audi o- 8, pagiisutar @Dstm‘(/ ebvmnmrgarnx/ﬁﬂlmentwmpmvd ouvhe RipaRatBR. 20
The CD- R. (WI’ aiygr ?)?C[ﬁe X )ln&g&{ﬁte& Q.m?frol'xﬁ 1n tt?e ?adﬂ laélﬁecﬁgl\{l F& he
concentri cal ormed gU| epre55|ons pregrooves are transferred

from a i ckeldepressidmtof the S’mbﬁﬁ’e&e bylk(ﬁ@tﬁdrﬂcﬁftl‘r@dﬂsldl ngtepﬂ@ggsp:, thdyesauftlayar at e
whi ch has depressions on a sub- mcronetre scale, these are transferred
accurately t & dngd- surface of the substrate in 25 the | nj ecti on noul di ng
process. The CD-R conprises the abovenentioned substrate, a dyestuff
recording layer, a reflection |layer and protective |ayer, which are applied
or | am nat ed Tha dyestiiffieo bulnséd frehd Oset duseritedgibenc das Amabdmepumngﬂ whichr a

once- wrltabl e optl cal k which can be read agEai n sever tinmes is the
DVD- R, whi chliegBhie ré%&,e ? eé%?ﬁéf‘?%lt(éooa 8(§9é§‘%)u xqf%ﬁ%@f&&ﬂﬂ& Bpes are
refl ectjgon | ayer. 0

appl i edlolon tﬁl S %gﬁeesn Iieﬁ}{ao b’%ﬁefmés%gb ggsltgff:sg%ﬂg/ \é@\llrgégaﬁgﬁla% g ued

wi t h a seconthiopyiivpd dwmwffsjusckia)nhnes, naphthoqulnones, anthraquinones and various
metal-chelate complexes, such as e.g. azo coordination compounds, cyanines or
phthalocyanines. These dyestuffs have a good signal sensitivity and good solubility
in organic solvents and light-fastness and are therefore preferred dyestuffs for the

15 uses described above.

Examples of solvents are esters, such as butyl acetate, ketones, such as methyl ethyl
ketone, cyclohexanone, methyl isobutyl ketone and 2,4-dimethyl-4-heptanone
(DMH), chlorinated hydrocarbons, such as 1,2-dichloroethane and chloroform,
20 amides, such as dimethylformamide, hydrocarbons, such as cyclohexane,
methylcyclohexane or ethylcyclohexane, ethers, such as THF and dioxane, alcohols,
such as ethanol, propanol, isopropanol, n-butanol and diacetone alcohol, fluorinated
solvents, such as 2,2,3,3-tetrafluoropropanol, and glycol ethers, such as ethylene
glycol monomethyl ether and propylene glycol monomethyl ether. These can be
25 employed individually or as mixtures. Preferred solvents are fluorinated solvents,

such as 2,2,3,3-tetrafluoropropanol, octafluoropentanol and dibutyl ether.

A reflection layer, e.g. comprising gold or silver, can be applied to the dyestuff layer
via a sputtering method. A protective layer can optionally be applied to the

30 reflection layer.



-17- The dyestuff layer is applied via a "spin coating" process. In this
production step, the particular dyestuff, dissolved in an organic solvent,
is applied to the information |ayer of the substrate and introduced
uniformy in the radial direction into the 5 depressions of the substrate by
rotation of the disk. After this step, the dyestuff layer is dried. The
dyestuff to be used for the use describefg above has an absorption range
which lies in the range of the | aser used (300 - 850 nm). Exanples of
dyestuff types are 10 e.g. cyani nes, phthal ocyanines, squarylium dyestuffs,

pol ymet hi nes Rl i um and thi.opyridiumdyestuffts, i.ndoaniline

napht hoqui norrlrgg?él%n Etéﬁﬁgﬁ%’ﬁélggﬁ%&h%%?%@ m@e{hgloptlﬂﬂl(@%kea%c&fﬁ?%;?e@f such
as e.g. azo gehtlbhsHowoEle&BMAPIIE antiy@iié pRpefics aRdino0ed/ evatdbdsy. These
dyestuffs have a good signal sensitivity and good solubility in organic

solvents and light-fastness and are therefore preferred dyestuffs for the

15 uses descki bed. |.es .of r sters,..such yl
acetate, ket oec NN o RRATORS if R ARUETS AhEcTRBR TnisSE" RStk

i sobutyl5 ket prigesses] In thedéxmpipiod pait bEHeapioRat A(pFM:ﬁtionQ tHeoihjdatlbeehoulded

hydr ocar bons, such as 1, 2-dichl oroet hane and chloroform 20 am des, such as
di net hyl f or ma#t teprodycgd @8 #ll08Yss, such as cycl ohexane, methyl cycl ohexane or
et hyl cycl ohexane, ethers, such as THE and di oxane, al cohols, such as

et hanol , propanol, isopropanol, n-butanol and di acetone al cohol, fluorinated
sol vents, sudh aptichl 2disk Is tehosaf |foro pegiuotianalf, thanshogldytl aciobding ,tostheh as

et hyl ene gl ycol .nononet hyl ether, and propyl ene gl ycol nononethyl ether.
These can bel§noR| Hifedollpwing duisetiop gpowlding; pargpisders pangt cGondHiogs)| #ent s are
fluoringted gQMMgP&ﬁ, such as 2,2,3,3-tetrafl uoropropanol

oct af | uoropentanol and di butyl ether. A reflection |layer, e.g. conprising
gold or silver, can be applied to the dyestuff |layer via a sputtering

met hod. A pr%aecﬁltnle}/ etlst% riscjce?n optionally be applied to the

Template: Audio stamper
15
Cycle time: 4.2 - 4.6 s (in the examples mentioned: 4.4 s)

Melt temperature: 310 - 330 °C
20 Substrate dimensions: Audio-CD

Mould temperature on the template side: 60 °C

Before the start of the injection moulding process, a new audio stamper is inserted
25 into the machine. Before the new stamper is inserted, the entire injection moulding

unit must be cleaned from the preceding material so that the measurement values are

not falsified.

The method for measurement of the surface potential is carried out via a Monroe
30 probe from MONROE ELECTRONICS, INC., Lyndonville, NY 14098, USA,

which is suitable for measurement of electrical potentials. The measurement is



30 reflection layer. -18- The di sk substrate according to the invention and
the optical disk according to the invention show clearly inproved
antistatic properties and inproved coatability. The injection-noul ded part

i s obtained by conventional injection nmoulding 5 processes. In the exanples
part of the present Application, the injection-noulded part is produced as
follows: An optical disk is chosen for prgpduction of the noul di ngs accordi ng
to the invention; the follow ng injection noul ding paraneters and
conditions are 10 established: Machine: Netstal Discjet Tenplate: Audio

stanmper 15 Qucle tine:.4.2 - 4.6 s fin {he exanpl es tioned: 4.4 s) Mlt
enper at ur o: c5g8 ok qictafeigfiy nd b AT AT e B e A0 e at ur e
on the tenpl af eachicdss 156mGnBRE N and Yediséotivh. dhetshfadepR6itiadis MeANuFHINE
process, a new audio stanmper is inserted 25 into the machine. Before the

new st anper Pi§ps AE & each casae? anmiin dhg - cadi brdingpliondi d§e potantiahvalpesharec| eaned
f th | p i al. t .
fareitied TEENSEE T0EE ARt 8ade EpEEATHE SO BT e thP melling, o

out viasa MoampHfie36X the Mentoe @roddINRidse PbiealitOMI6es, aré NGtially ytottadniviid PE, NY
14098, USA, which is suitable for_neasurenent of electrical_ potentials. The
measur enent oM g apgpgyceinpytiof & PE Hiterfaga cardfirom PyrBoPEndY Hacaas st r at e

surface. The seanai HQveﬁ&ﬂéae iﬂ-ﬁouse (TurboPascal) using TurboPascal routines from

BurrBrown and, after scanning has taken place, the entire data are stored as a text

file on diskette. For better visual illustration of the measurement values, the values
10 are converted into a false colour image by means of Origin software. The potential

range from -3,500 V to +3,500 V is divided here into 32 colour ranges. The colours

pass from blue via green and yellow to red. For example, the most negative

potential range of -3,500 V to -3,281 V is assigned the colour dark blue, and the

most positive potential range of +3,281 V to +3,500 V is assigned the colour dark
15 red.

To calculate the charge segments, the measurement values (raw data) are converted
into Cartesian coordinates in a value range of from -30 to +30. These values are
then converted into planar polar coordinates. In order to record only the relevant
20 area, all values where r < 12 mm or r > 29 mm (inner hole region) are eliminated.
The values which then result are sorted into the corresponding charge ranges and

counted.

The disks are measured in respect of the distribution of the potential within the first
25 24 hours after production. During this procedure, the disk must not come into
contact with metal, since otherwise the potential measurement is impaired.

Furthermore, any ionizers present must be switched off.

When carrying out the measurement, it is to be ensured that the atmospheric
30 humidity during the measurement is 30 to 60 %, preferably 35 to 50 %, and the

room temperature is 25 to 28 °C.



in each case 12 cmin the X- and Y-direction. The surface potential is
nmeasured in steps of in each case 2 mmin the X- and Y-direction, The
potential values are converted into an equival ent voltage value at the

anal ogue out put of the neasuring 5 anplifier of the Monroe probe. These
potential values are initially stored in a PC fromthe anal ogue input of a
PC interface card from BurrBrown by nmeangyof software devel oped in-house
(Tur boPascal ) using TurboPascal routines from BurrBrown and, after scanning
has taken place, the entire data are stored as a text file on diskette. For
better visual illustration of the neasurenent values, the values 10 are
converted into a false colour inmage by neans of Origin software. The

potential rgngdyésteapslicalifn Yard Be cadri@POutVid Sspeh ddatiag" RedBcribidubave.CAI our

ranges. The colours pass fromblue via green and yellow to red. For

exanpl e, t he phihglocraryag isweeferablyciseil a5 theatygeudfand gitmutyd ether és prefepably yseids

assi gned the _cqgl our dark. bl ue nd t.he, nost positiv t ent jal nge of
13081V 1o #5hevRC e b BTPREOR gr e hnpfiBRtin SEUBEH R TR ) e
char ge segnemodisttibgte MatsplitRiRiVer thelefe didla Medptd) isdi@e0dULs, 060 rpm.Nt 0

Cartesian coordinates in a value range of from-30 to +30. These val ues are
then converted into planar polar coordinates. In order to record only the

| 20 . . '
egion) are arenadbliy SFRVIRREGH ik REadROE oL bf RTBRRIRER € |

corr espondi ngarabrarsgenteang®y 15 microsudpe xarhiatidh S sheaindenBgio eftkhe diskespect
of the distribution of the potential wthin the first 25 24 hours after
producti on. Bo#edhgithndyestil c B deviatignelremstike polour gdge ebRe it or higher ict with

metal, g nce fQINShY Siecd BE HROLRAL ' BRE0Ehe phdBRAidsA thisfdtdit BRr Mor e,
any i onlﬁjzers %@seﬁﬁﬁﬁst E)Hé éﬁ%%}%&tgﬁ’%@‘é, ené Clagrpy(l;}}r%g e%uc? t]ﬁe(H e
measur enent , inddequeatd.0 be ensured that the atnospheric 30 humdity during
the neasurenent is 30 to 60 % preferably 35 to 50 % and the
A further indirect possibility of measuring the coatability is that of checking the disk
coated e.g. with dyestuff with a camera or laser system. In this case, the information
15 recorded is evaluated via image processing software and wetting errors which occur

are recognized ("in-line" detection). Defective disks are automatically discarded.

Fig. 1 and 2 show the charge distribution of a disk (black and white copy of the false

colour image).



roomtenperature is 25 to 28 C. -20- The dyestuff application can be carried
out via "spin coating" as described above. A phthal ocyanine is preferably
used as the dyestuff and dibutyl ether is preferably used as the solvent.
The speed of rotation during application of the dyestuff is 200 rpm 5 To
distribute the solution over the entire disk, the speed is increased to
5,000 rpm The coatability with dyestuf4i can be nmeasured e.g. by visual
exam nation, by a canera scanner or by |light mcroscopy exam nation of the
inner region of the disk coated with dyestuff. If a deviation fromthe

col our edge &agfimnn1or hi gher is 10 found at a place of the outer dyestuff
edge, the we operties of this disk are inadequate. A further
indirect possibility of measuring the coatability is that of checking the
disk coated e.g. with dyestuff with a camera or |aser system In this case,
t he i nf or mat Exampl&ly ecorded is eval uated via i nage processing software and
wetting errors which occur are recognized ("in-line" detection). Defective
di sks are automatically discarded. Fig. 1 and 2 show the charge

di stri bt i onThé palydarblndtblisipreparad bwihd kencdapphasé intbfadeqiré&ss.Cc Al @ntinidBe) .
-21- Exanples Exanple 1: 5 The pol ycarbonate is prepared by the known phase
interface prBQSEss IS psedont i nuous process is used. The bi sphenol ate sol ution
(bi sphenol A; alkali content 2.12 nol NaOH/ nol BPA) is fed into the reactor
at 750 kg/h (14.93 w.%, the solvent (nmethylene 10 chloride/chlorobenzene
1:1) at 646 H@é bisphehdldre sahtisy digphehol s, Adkdpédntand. RheolcNaQHNes6lt BP Ay 8
reacted. The tenper%%ure in the reactoL is 35 C. _Sodium hydroxi de

fed into the reactor at 750 kg/h (14.93 wt.%), the solvent (methylene
10 chloride/chlorobenzene 1:1) at 646 kg/h and the phosgene at 56.4 kg/h and the
components are reacted. The temperature in the reactor is 35 °C. Sodium hydroxide
solution (32 wt.%) is furthermore also metered in at 9.97 kg/h. In the course of the
condensation reaction, a second amount of sodium hydroxide solution (32 wt.%) is
metered in at 29.27 kg/h, as well as a solution of chain terminators (11.7 wt.% tert-
15 butylphenol in methylene chloride/chlorobenzene 1:1) at 34.18 kg/h. Thereafter,
N-ethylpiperidine, dissolved in methylene chloride/chlorobenzene (1:1; 2.95 wt.%
N-ethylpiperidine) is fed in at 33.0 kg/h as a 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, the concentrate is
20 concentrated in an evaporating tank and the polymer melt is spun off via a

devolatilization extruder and granulated.

The granules obtained are then processed to disks via a Netstal Discjet injection
moulding machine (see above) at a cycle time of 4.4 seconds under the

25 abovementioned parameters. An audio stamper is used as the template.

The result of the potential measurement of a disk after 2 hours of a continuous

injection moulding process is shown in Fig. 1.



solution (32 wt.% is furthernore also netered in at 9.97 kg/h. In the
course of the condensation reaction, a second anount of sodi um hydroxi de
solution (32 wt.% is netered in at 29.27 kg/h, as well as a solution of
chain termnators (11.7 w.%tert 15 butyl phenol in nethylene

chl oride/ chl orobenzene 1:1) at 34.18 kg/h. Thereafter, N-ethyl piperidine,
di ssol ved in nethyl ene chloride/chl orobepzene (1:1; 2.95 wt.%

N-ethyl piperidine) is fed in at 33.0 kg/h as a catal yst. The phases are
separated and the organic phase is washed once with dilute hydrochloric

acid and fiv The pol ycarbonate solution is then
concentr at ed%@eg\#&%ﬁwg&lgl Q 20 concentrated in an evaporating tank and

the polyner nelt is spun off via a devolatilization extruder and
granul ated. The granules ohtained are then processed to disks via a Netstal

Di scj et inj ¢€haes segmentdli hYumbehofeharassegmpaty e %aqonant:yf:tlhe chirge of 4.4
seconds under the 25 aboyenentioned paraneter u@ e used as
the tenplate. The result pf the potenti al neasusregﬁlgﬂ% %se%oaﬁgeﬁ {ﬂ?rg? 2
hours of a ¢entsuous 1 njgction noulding proceggoi s shown in Fig. 1. |- 22-

Table 1 (evaluation of Fig 1) Charge segnents| Nunber of charge segnents %
content of tﬁé-5dhaLp7-95esze_:19rents based on the tQ)O&I area > +2.5 0 0.Q0 +1.5

50 S0 e A DA 11D 5 (g 15k 5 008 < 2.5 00,00 |
0.5t +0.5kV | 1,569 2401
15t0-05kV | 434 TG
25t-15kV |5 554
<25 0 0.00

It can be seen that the charge distribution is very uniform.

5
The disks are coated in the spin coating process as described above with a
phthalocyanine dissolved in dibutyl ether. The speed of rotation during application
of the dyestuff is 200 rpm. To distribute the solution over the entire disk, the speed
is increased to 5,000 rpm. Visual assessment shows no defects of the dyestuff layer.

10

Example 2 (comparison example):

The polycarbonate is prepared as described in Example 1. However, the

bisphenolate solution (bisphenol A) is fed into the reactor at 750 kg/h (14.93 wt.%),
15 the solvent (methylene chloride/chlorobenzene 1:1) at 646 kg/h and the phosgene at

58.25 kg/h. Sodium hydroxide solution (32 wt.%) is furthermore likewise metered

in at 12.34 kg/h. The second amount of sodium hydroxide solution is 36.20 kg/h;

the amount of chain terminators 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
20 described in Example 1.



It can be seen that the charge distribution is very uniform 5 The disks
are coated in the spin coating process as descri bed above with a

pht hal ocyani ne di ssolved in dibutyl ether. The speed of rotation during
application of the dyestuff is 200 rpm To distribute the solution over the
entire disk, the speed is increased to 5,000 rpm Visual assessnent shows
no defects of the dyestuff layer. 10 Exggiple 2 (conparison exanple): The
pol ycarbonate is prepared as described in Exanple 1. However, the

bi sphenol ate sol ution (bisphenol A) is fed into the reactor at 750 kg/h

(14.93 wt. en de/ c e at 646
kg/ h and t heTBﬁég%r%auhnegs 3‘2%%@555( %}1 hﬁ'rogogedcﬁ) fc(lsr gg?l %(Iﬁ %Sg}ﬁ ]{%SolﬁF rgézcjfg?f IS

furthernore hidettihgemagtigs @ee idboaé) he. Blykly/ hnmeThsf SGICQBGbrﬁlﬁDUﬁderOﬁleSOdl um
hydr oxi de solution is 36.20 kg/h; the anount, of chain termnators is 34.18

kg/h at the ebpwcawntignednmsametasedhn sdistampirds ssedpsdhaismpiate.of catal yst is
33 kg/h. Working up is carried out as 20 described in Exanple 1. -23- The
granul es obtained are then processed to disks via a Netstal Discjet
injection moldatidefgciag tHerdyeftaffdaydh arecthbuad omdiskséeatdd with dfesfufft seconds under
the abovenentioned paraneters. An audi o stanper is used as the tenplate. 5
Cl ear defects in the dyestuff |ayer are found on disks coated with dyestuff.
Table 2 (eva arge segnents Nunmber of charge segnents %
content of tgéﬁ%%a Vg&a@%gﬁgﬁﬁjshbased on the total area >+2.5 395 18.70
+1.5 to +2.5 kV 692 32.77

Charge segments | Number of charge segments | % content of the charge
segments, based on the total area

>+2.5 395 18.70

+1.5t0+2.5kV | 692 32.77

+0.5to+1.5kV | 728 34.47

-0.5to +0.5 kV 200 9.47

-1.5t0-0.5kV 31 1.47

-2.5t0-1.5kV 15 0.71

<-25 51 2.41

10 Table 3
Ex. No.: Charge homogeneity | Surface potential | Defects at the inner

(standard deviation) | charge peaks (pos. | edge
and negative)
1 0.41 +1.5/-2.5 no
2 (comp.) 1.21 >+3.5/<-3.5 yes

The standard deviation is the variance of the individual charge segments.



+0.5 to +1.5 kV 728 34.47 -0.5to +0.5 kV 200 9.47 -1.51t0 -0.5 kV 31 1.47
-2.5to -1.5 kv 15 0.71 < -2.551 2.41 10 Table 3 Ex. No.: Charge
honogeneity Surface potential Defects at the inner (standard deviation)
charge peaks (pos. edge and negative) 1 0.41 +1.5/-2.5 no 2 (conp.) 1.21
>+3.5 / <-3.5 yes The standard deviation is the variance of the individual
charge segnents. -24- Patent Clains 1. Sphpstrate material, characterized in
that on the surface of a corresponding noulding potential ranges having
charges of from-1.5to +1.5 kV are 5 present, the proportion of which of
the total ar | en 95 and 100 % and potential ranges of between -1.5
and -2.5, angﬁggiéﬂﬁgﬁgz.S are present, the proportion of whichis O0to 5
% and potential ranges of <-2.5 kV and >+2.5 kV are present, the
proportion of which is up to.,1 %of the total surface of the disk, wherein
t he potenti all- meastibsisdinmaterialgeharacierizgd ipythatomthensirigee of posarsergndiige at a
di stance of 3.5 t i hegion is in
each case 12 cm :nr?léLﬂgl @%@%%ééééﬁaﬁgﬁrg ggaﬁréesateﬁeﬁ%gtgsr\???é;lﬁgss kxgsured in
steps of5in each gqasent) tharpiopoitiod of-wideld of thettbral aréads berdeen95 ah8 120 %,

Substrate material according to claim1l1, characterized in that the potenti al
at and potential ranges of between -1.5 and -2.5, and +1.5 to +2.5 are present,

the proportion of which is 0 to 5 %, and potential ranges of <-2.5 kV and
>+2.5 kV are present, the proportion of which is up to 1 % of the total
surface of the disk, wherein the potential measurement is carried out by
10 means of a Monroe probe at a distance of 3.5 mm from the substrate surface
and the scanning region is in each case 12 cm in the X- and Y-direction, and
the potential is measured in steps of in each case 2 mm in the X- and in the

Y-direction.

15 2. Substrate material according to claim 1, characterized in that the potential at
the surface of a corresponding moulding does not exceed or fall below
potential ranges of between -1.5 kV and +1.5 kV, the inner hole region not

being taken into account.

20 3. Substrate material according to claim 1 and/or 2, characterized in that on the
corresponding moulding, the standard deviation of the potential resulting

from the electrical charging in the charge segments does not exceed 0.6 kV.

4, Substrate according to claims 1 to 3, characterized in that the moulding for
25 measurement of the potential regions is a disk.
5. Substrate material according to claims 1 to 4 for transparent mouldings to be
coated.

30 6. Polycarbonate as a substrate material according to claims 1 to 5.



the surface of a correspondi ng noul di ng does not exceed or fall bel ow
potential ranges of between -1.5 kV and +1.5 kV, the inner hole region not
bei ng taken into account. 20 3. Substrate nmaterial according to claim1l
and/or 2, characterized in that on the corresponding noul ding, the standard
deviation of the potential resulting fromthe electrical charging in the
charge segnents does not exceed 0.6 W 4p5Substrate according to clains 1 to
3, characterized in that the nmoulding for 25 nmeasurenent of the potenti al
regions is a disk. 5. Substrate material according to clains 1 to 4 for

t ransparent ul diings .to b coat ed. ,30 6,. Pol ycar bona a substrate
material accdrdi néjn Sgé)fé &Y treitetnba?eg}al acrording ?qjs{l@"%sf P{%é?%rﬁﬁgpfogpgn%? eri al
according to cl ai fBouldibgs &nd Sitrudhes.pr oduction of  noul di ngs and extrudates.

8. Moul di ngs and extrudates obtainable fromthe substrate naterials
according 5 toclains 1 to 6. 9. Optical data storage nedi umor diffusing

screen obt ai gabl e \iE T 06, SHARIAA! STRIN! Wb R SGBLH hal fiafl RLSirh L0 ©-

5 to claims 1 to 6.

9. Optical data storage medium or diffusing screen obtainable from the

substrate materials according to claims 1 to 6.





