- 1 - Substrate materials for transparent Jjnjection nouldings The
present invention provides substrate materials that are suitable for
t he production of transparent injection-noul ded bodies, in particular
for the production 5 of injection noul ded bodies that are suitable
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15 storage media sectors.

Optical data recording materials have in recent times been used to an increasing

extent as a variable recording and/or archiving medium for large amounts of data.

Examples of this type of optical data storage media include CDs, super-audio-CDs,
20 CD-Rs, CD-RWs, DVDs, DVD-RS, DVD+Rs, DVD-RWs, DVD+RWs and BDs.

Transparent thermoplastic materials, such as for example polycarbonate, polymethyl
methacrylate and chemical modifications thereof, are typically used for optical
storage media. In particular aromatic polycarbonate, especially polycarbonate based
25 on bisphenol A, are suitable as substrate material particularly for write-once and
read-many as well as for write-many optical discs. Polycarbonate is likewise
suitable for the production of moulded parts in the automotive glazings sector, such
as for example scattered light discs. This thermoplastic material has an excellent
mechanical stability, is only slightly susceptible to dimensional changes, and is

30 characterised by a  high transparency  and impact strength.
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to errors in the reading process.

Thus, especially defects that may interact with the laser beam of the reading system
20 are of particular relevance as regards an error-free reading process. As is generally
known, defects include foreign particles, such as for example dust particles or metal
particles, that can absorb and/or scatter the laser beam. In addition, due to the
reduction of the wavelength of the reading laser those particles whose absorption
lies within the wavelength of the laser that is used are damaging. With HD-DVDs
25 (high density DVDs) or Blu Ray disks this occurs for example at wavelengths

between 400 nm and 410 nm.,

On account of their absorption behaviour these particles exhibit a characteristic,
interfering fluorescence when illuminated under UV light.

30
It is known that substrate materials for optical data storage media contain foreign
bedies. In EP-A 379130 it is for example described that these foreign bodies can

have a negative influence on the writing or reading of an optical data carrier by
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matrix. Furthermore, the particles described here cannot be removed and their
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content cannot be reduced by adding water in an extrusion process. Also, in JP-A-
20 02-135222 only the number of particles is regarded as relevant. It is assumed that

all particles have the same size, and that all particles cause the same damage.

In US 6723824 B1 foreign particles in polycarbonate produced by the melt
transesterification are described, which fluoresce when illuminated with light of a
25 wavelength of 380 nm and have a particle size of 30 pum or larger, and which

according to an ageing test lead to “white spots” in an injection moulded body.

On the other hand the invention described here also relates to foreign bodies, which

in some cases are significantly smaller than 30 pm, have a different viscosity
30 behaviour to that of the substrate material, and can lead to flow defects in the

resulting injection moulded body.

A polycarbonate with transparent foreign bodies is described in JP2001-310935.

These foreign bodies differ from the polymer matrix as regards refractive index. No



On the other hand the invention described here also relates to .
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flow interferences in the finished injection moulded part, such as for example an
optical disc. Thus, these particles differ as regards their physical behaviour from the
polymer matrix. The fluorescing particles in the granular material and the
20 fluorescing flow interferences in the injection moulded part are characterised by the

following properties:

Measurements of the mechanical properties of the particles reveal a higher modulus
as well as a greater hardness compared to the matrix material (polycarbonate). The
25 hardness of the particles is in this connection up to 0.3 GPa higher than that of the
matrix. The hardness values were determined on a dise surface (particles vs. matrix)

using a nanoindenter from the Hysitron company.

Depending on the position of the fluorescing particles in the injection moulded body,
30 flow interferences and thus defects are triggered on the surface of the injection
moulded body. These flow interferences, which themselves fluoresce, are relevant
not only for optical data storage media that are transilluminated with a blue laser, but

are also relevant for other injection moulded bodies, such as for example lenses or



25 hardness of the particles is in this connection up to 0.3 GPa
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The fluorescing flow interferences exhibit a certain swelling behaviour. If
20  dichloromethane is added to this flow interference for 5 minutes, then an increase in
the surface area of the fluorescing region is obtained. The volumetric increase of the
defect was determined from this — an increase by a factor of 1.1 to 3.5 is found (the
spherical volume of the defect was determined from the radius of the circle having
the same size). On average an increase by a factor of 2 is obtained. The polymer
25 matrix itself in the case of polycarbonate dissolves completely in dichloromethane,

whereas the fluorescing body remains intact.

It was furthermore found that the fluorescing particles adopt specific colour values.
For this purpose the particles were illuminated with light from a mercury vapour
30 lamp through a step filter allowing transmission from 470 nm. The colour of the
particles was determined according to the HSI (hue, saturation, intensity) colour
model with a Zeiss Axioplan HRc digital colour camera built into a Zeiss Axioplan

2 microscope. The method is described for example in “Digitale Bildverarbeitung
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the pol yner granules, the greater is the probability of occurrence of
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interferences, but only particles of a certain size. Fluorescing particles that lay
underneath the flow interferences were removed (microtome) from optical discs and
relaxed in the melt as described above. Simply spherical particles with a diameter of
=10 um were determined. This result was not obvious.
20
The object therefore existed of providing an extremely pure substrate material,
preferably of polycarbonate, which is suitable in particular for the production of data
carriers, especially those data carriers that can be read with blue laser light, as well
as for the production of high quality optical injection moulded bodies.
25
In order to achieve this object the particles critical for the injection moulding process
had to be identified and a method for detecting these particles had to be made
available, in order thereby to determine the size distribution of fluorescing particles
that is critical for a qualitatively high-grade injection moulded body. The desired
30 material could then be made available. This material is suitable in particular for the
production of optical carriers such as CDs and DVDs, in the production of which
short cycle times of for example less than 4 sec, preferably less than 3 sec, and

particularly preferably 0.3 to 1.5 sec, are important.



>10 pm were determined. This result was not obvious. 20 The object
therefore existed of providing an extrenely pure substrate material,
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di anmeter of fluorescing particles evaluated after dissolving 50 g of
pol ycarbonate in 700 m of dichloronmethane and filtering through a

Teflon filter afg 5<gcntﬁaoa@zéweeu@t/g,qs?ef&myb@titoﬁcdtﬁt\é@l ength of
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>40 =50 pm: 0.02-0.5 counts/g, preferably 0.02-0.3 counts/g

>50 - =80 um: 0.02-0.4 counts/g, preferably 0.02-0.2 counts/g

>80 - =200 pm: 0.02-0.4 counts/g, preferably 0.02-0.2 counts/g

>200 - <400 pm; 0.02-0.2 counts/g, preferably 0.02-0.1 counts/g
20

In this connection a coherent fluorescing region on the Teflon filter is automatically
detected under the conditions specified above (wavelength, overall magnification,
illumination time) and is counted as 1 “count”. The individual fluorescing particles
present on the Teflon filter are counted. The total number of fluorescing particles is
25 divided by the mass of the polycarbonate melt weighed out in the respective batch, and
the particle count (fluorescing) referred to one gram of polycarbonate (counts/g) is

thereby obtained.

The present invention furthermore provides the carrier, produced from the
30 polycarbonate, for an optical disc (or plate), characterised in that the carrier is

produced from the aforementioned polycarbonate.



15>30 - 5 40 gm 0.02-0.6 counts/g, preferably 0.02-0.4 counts/g >40
-gm 0.02-0.5 counts/g, preferably 0.02-0.3 counts/g >50 - 80 gm
0.02-0.4 counts/g, preferably 0.02-0.2 caunts/g >80 -00 gm 0.02-0.4
counts/g, preferably 0.02-0.2 counts/g >200 -gm 0.02-0.2 counts/g,
preferably 0.02-0.1 counts/g 20 In this connection a coherent

f1uorescing regiagddunof iR rﬁ%ﬂogﬁaﬁ pilop8iiied Sf Atk MBhdfardnk muGFéséaﬁg eflrticles,

under the conditions specif above (wavel ength, overal
magni fi cati orthe)r lchny r’nen@pal@tﬁdt «)n’m)wmmallf&;ulty)thamderaﬁom fhcom’mstrateﬁhaenal

i ndi vi dual orescin rticle resent on the Teflon fi . are
count ed. The SSRe ImsATe e PR SR RS Hebt dibdor SasmpiapCTiaBaresperes
the mass of tdhaigotengriitoRalf WK theehdAas: Retix &idthas b 9sREhdyae not or
batch, and the particle count (fluorescing) referred to one gram of

pol ycar bonat eondy dusvfiegientlyi setained bwoomrmon@ldﬁlterSThEhlprwsbm farnsremplotp
‘furthermore p ogvencti%% 1t &‘l?n-rir [ %{al &eens ed SO Elileﬁ(éat%gtlﬁg'leycar b%?% ?h

for an optlcéi RIEE RAFACt er 'l

produced fromiiltdnes agmlfeamm stn@an%ﬁltmﬁltu@ﬁfeb@ BRkfeter of i AudPBscRGCiiEleDf At
the rheol ogical properties of these transparent fluorescing

particles, tHeghes apreguirasepad/on déheh | tgmppreRires i éefowabib%e@érthﬁ r RAfiicles
the substrat qn#@atis%g | Qlh R pe%ﬁlh e R i GLL Eard a%}a%llﬂ%tas§1ﬂllf&§1uéon@51%10nal

vi scous, then e€xanpl e at high pressures or

whi ch thel(polﬂ/lf&lfabmt;lwmhmllsﬁcﬁedﬁnﬁtmlt they are not or 5 only
insufficiently retained by conventional filters. This applies for
exanpl e to conventional thin-layer netal screens. This is also the

case if the pgr de?'ﬁé%?f?ﬁn ?&gcafr%ﬁa%s with %&&asy& la¥st S8R oh S cd B b e

mean di anmet er t cing particle I gher pressures
and/ or hi ghermvmqua,r ertarre §lttahien defdoncmbld eyl inforddrdo paaini mArales of critical
increases, with the resuli that theﬁe pan%ﬁcles can e

L Do e onv it SRepUEC the e Aafirrme G hh TERfPn o Jf dhig i ARBe DR varigus

order to POt GathnRbrs %ﬁém@ﬁbﬁﬁre\%éﬂbeﬁ@ﬁm@ﬁ{nﬁ't&hﬁerﬁﬂu?@mﬂbt%erdd'ﬁﬁéd% that,
according to the invention, certain filtration nedia can be used in

order to retavigh F}'@rmd of the rgcthgql dedceibed above, it is ensured that the particle counts lie

in the range according to the invention. Furthermore, during the production of the
substrate material according to the invention certain process parameters can be
adjusted in order to prevent the formation of fluorescing particles of critical size.
20  For this, melt-conducting lines of conventional steel may for example be replaced by
tubes of special alloys, such as for example Hastelloy. In addition provision may be
made so that the gradient between the tube temperature and reactor temperature and
the temperature in the polymer melt does not become too large. This is discussed in
more detail hereinbelow.
25
These measures or combinations of these measures serve to obtain the substrate

material according to the invention.

The present invention is thus based on providing polycarbonates according to the
30 invention having the properties according to the invention and using them for the
purpose of producing therefrom the injection moulded bodies according to the

invention.,



size, i.e. outside the range according to the invention. In this
connection various 15 paraneters such as pressure, concentration and

t enperature nust be adjusted so that, with-the aid of the nmethod
descri bed above, it is ensured that the particle counts lie in the
range according to the invention. Furthernore, during the production
of the SubstrAiepRBhaidabr AECHSINAraRs EolMEER! IRMinFEIHA MapBREHfice
parameters can be adjusted in ofder to prevent the formation

fl uorescing p’@;pdzIﬂMgestoofthtt:rmltc@blymm@aﬁcﬁo Iﬁfocess hlas weB| tas cdimjuoten*lfagal

| i nes of conventional. steel or, Iaced
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react or tenperature and the tenperature in t |t does not

become t 00’ | angebe Thile f¢rsemmwsléd8¢meﬂn€berm@trmand H?éy%cm@fél’@iwaﬂz&ates

Substrate mar ol A RERRE YOT o e G n re Ceknt SnGent ion ©

is thus based®ddyiner mlewa,gvnpl w:armﬂaﬁsaﬁo@%qwer@gbyt MitdriRiadGind Solution
i nvention haV|1% t he properties accordlng o the invention and usin
6¥1p

them for the MethpdseParl Wr dnugin dnterseiense htshfers,.hﬁ%éftoﬂ@w%lﬂlmw
bodi es accordj ngyd ot i 1{35%0%{ Ku,%er Jl*aeppr 1§1'1é%”“1951 donate

pol ycar bonat €s acéordlng i AventT on may dce act

the melt pol yBPeekegBiaunn Hoasses-Handbett, a\‘Eolt hG/ll ntI&ﬂf/@ﬁjcﬁﬂate Polyacetale
pol yneri sation process. The |nterfaC|aI&p nerlsatlon process_and
F

the melt pol Jipbyastent Cellplosessters Cag danses r%&’l%cnera/ﬁ?nm HO8spi hl& K as
literature. %ﬁ&ﬁﬂ% R OBy b8 A8in %e fz{elaﬁfps nsa%fo%rlgb+ess.
ev ol. 9

Chem stry an ysics of Polycar I ews,
Interscience Publ i shers, NEM/Ybrk 1964 p 33 ff , to Polynmer Reviews,

Vol . ensation Po ners by Inter.fac] and Sol ut.i ads"”
Paul W Mor gaNCOT M R aE e i Honalionghy dish Rumomts of eigigrohyp of a
p. 325, tps DrlﬁmHAre GF Id@Gererkt bikHAOBY 1@ egus Bkal%él écﬁﬁtlmp Qr%ea5RGBAT Bikes
in 10 Becker/Braun, Kunststoff-Handbuc 1, Pol ycarbonate,

Pol yacet al e, Hhtﬁeyesth@r’res{t@lequ Iaose@"spgamc@)i\rent—lansdvenvemkage MWinick figrms a

e ortac o sBokepiaay; The Rl olifadidieity Fhidnie franlubfahith te

phosgenat i on ®faric Phas]i 4481 abénsed ﬁltbltﬁahﬂdilodf fatabRf cé’taﬂﬁtsmd(tﬁblh? 1gh
di fferent bisphenols) in agueous al kal i ne solution (or su;gen3|on)

takes pl ace imoleedarpreg yegrbomgtes gisselved guilie ©rgroie/plinse.od he erapaistphase

m xture, %' Clg' g %@Eﬁﬁp@{&%&ﬁﬁ{%g Ii';% arblgﬁe i%gfa edqgerg%rb%q%%%%\%gt%ﬁﬁ%lﬁg

whi ch are pres anlc p ase, are condense

aid of SU|tabm&uqualysts to fornlhlgh nol ecul ar wei ght

pol ycar bonat es di ssolved in the organi c phase. The organi c phase 20
is finally separated and the polycarbonate is isolated therefrom by

various wor Kigag b cﬁﬁ Sts f@ﬁki&?cor@b{?g‘?%@ Soll Qb drlafesRb BEYELd 2ofing to

t he polycarbonates to e use
the invention include for example hydroquinone, resorcinol, dihydroxydiphenyl, bis-

25  (hydroxyphenyl)-alkanes, (bis-hydroxyphenyl)-cycloalkanes, bis-(hydroxyphenyl)-
sulfides, bis-(hydroxyphenyl)-ethers, bis-(hydroxyphpenyl)-ketones, bis-
(hydroxyphenyl) sulfones, bis-(hydroxyphenyl)-sulfoxides,
o,0f -bis-(hydroxyphenyl)-diisopropylbenzenes as well as their alkylated, nuclear
alkylated and nuclear halogenated compounds.

30
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-



t he invention include for exanple hydroqui none, resorcinol,

di hydr oxydi phenyl, bis- 25 (hydroxyphenyl)-al kanes,

(bi s- hydr oxypheny1) - cycl oal kanes, bi s-(hyfroxyphenyl) -

sul fi des, bi s- (hydroxyphenyl) - et hers, bi s- (hydr oxyphpenyl ) - ket ones, bi s-
(hydroxyphenyl) sul fones, bis-(hydroxyphenyl)-sul f oxi des,

aa' - bi s- ( hydriggydygnsn)-2lvt9Pbechdenz ergseas wel inas ti\@ibﬁs 3-methyl-4-
al kyl at ed, nuclear a?%lxgﬁ)i?@qnd nuclear halo enate% conp oundg 30y
Preferred di grydraiysheny -pronanedu Wﬁfb&'ﬁdﬁﬁh@llﬂf%

2, 2- bi s- (4- hydr, ane 1

L (s hydr oxy e GERISRe oo RIS BLBRRLS 2 Bhsi o dimamesymyosyelivar)-
2, 4- bi s- (4- hysdifoxy pheamis|3, Q-vd[fﬁéth%l K@m hbcaylprzanétaylﬁﬂme 11-30b1s [2-(3,5-
hydroxypheny 2- propyl Thenzeneg( eno 2, 2-bi s-(3-nethyl-4-

hydr oxyphe‘hyI%‘mﬁﬁhdbéﬁ’é’df%hwl)?"dl nREoRy1-bsnzepar ox ke nyi§~hwéq0ﬁmﬂ@nyl)
2, 2-bi s-

(3 5-di et hylyﬁlglﬁgx F Sxeilnpc)lhe’nybﬁ & h%dprgwhgmsfl) ? é %tndm ethylﬁg;(fﬂoblexﬁne r(]?)l)% heﬁml
ny1) - sul f on€fMC) as well as their mixtures.

2, 4-bi s- (3, 5-di met hyl- 4- hydr oxyphpenyl) - 2- net hyl but ane,
1,3-bis-[2-(3,5- 5 dinethyl 4- hydr oxypheny1) - 2- propyl]-benzene,

1-bis (4-hydr oh n

1, 1-bis-(4- h;%%%ggg en %E% 5$¥§§§%$h r%yc?ghgﬁ‘ﬁgxxgp noﬂlﬂﬂsel
as well adlt Hardromyphd:nyﬂ)elﬁuen?at}tane,ul aﬁws-pét—h;rm'oxgdaedylmpemhs ale-Bix(3,5-

T o R S o0, M QXY PRSIV PRSI SEAER%  ana

di met hy 1- 4- hydr_gxy@hgaydypRESPRES,5-trimethylcyclohexane (bisphenol TMC) as well as
1, 1- bis-(4- hydroxyphenyl) cycl‘ohexane and

1, 1- bi s- (4- hytbeiosyphiesay 1) - 3, 3, 5-t ri met hyl cycl ohexane (bi sphenol TMO)
as well as their mxtures.

ydroxyphenyl)-methane 2,2-bis-

15 These and further suitable diphenols are described for example in US-A —PS 2 999
835,3 148 172, 2 991 273, 3 271 367, 4 982 014 and 2 999 846, German laid-open
specifications 1 570 703, 2 063 050, 2 036 052, 2211 956 and 3 832 396, French
patent specification 1561 518, in the monograph “H. Schnell, Chemistry and
Physics of Polycarbonates, Interscience Publishers, New York 1964, p. 28ff; p.

20 102ff’, and in “D.G. Legrand, J.T. Bendler, Handbook of Polycarbonate Science and
Technology, Marcel Dekker New York 2000, p. 72 f£.”.

In the case of the homopolycarbonates only one diphenol is used, while in the case
of the copolycarbonates a plurality of diphenols are used, in which obviously the
25 used bisphenols, like all other chemicals and auxiliary substances added to the
synthesis, may be contaminated with impurities originating from their actual
synthesis, handling and storage, although it is of course desirable to use raw

materials that are as pure as possible.

30 The monofunctional chain terminators required to regulate the molecular 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 added either



15 These and further suitable diphenols are described for exanple in
US-A -PS 2 999 835, 3 148 172, 2 991 273, 3 271 367, 4 982 014 and 2
999 846, German | ai d-open specificationsll-570 703, 2 063 050, 2 036
052, 2 211 956 and 3 832 396, French patent specification 1 561 518,
in the nonograph "H. Schnell, Chem stry and Physics of

Pol ycar bonat g etﬁé’iﬁﬁ'ﬁﬁﬁie%ﬁﬂef&%'o’i Wlﬁspﬁ@ﬁ&‘lat%@&dﬁtﬁb%é’onoﬁ orffahy sBitable
20 102ff"’ and in "D G Legrand, J.T. Bendler, Hand of
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all other chem cals and auxiliary substances added to the synt hesi s,
may be cont aﬁﬁlﬁa@@dgr\ﬂppwf Hsupalymes bapg dpresd arg qvadahle. hé’refe@a@bume chain
synt hesi s, It f
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wei ght, such as phenol or al kyl phenals, in particul ar phenol,

p-tert. butyl ;ﬂa@ﬁl@ﬂ inj Qlothey e Aedrd) befergrpe ﬁﬁ@%t tog%laqrrmémlﬂtﬁ ersalyHoRr i
aci d esters qf.ffe| fiefdp) 0ri des of nmonocarboxylic acids or mxtures of
these chain termnators, are added either together with the

bi sphenol Hie or the bi sphenol at es to the reaction, or at any suitable
time during he synt hesi Ion hos ene or chlor ocahlboni C acj

ternminal gro pdhgpan %f"ap’ﬁ’riﬂc Pﬁ qr &SRt AIPLES are; pPsgiy
case of acidghd Qrd dade@iif e AHBGH, QH&&% g&ﬂnﬁa@%&ﬁé Hﬁe&aﬁ% t@fﬂhﬁom

termnators, so long as sufficlent pheno rm nal groups

pol ynmer bei ngimmﬂedtrup]eenalsalquawmenﬁinsecbreaaﬂI Qllmmnéscmtmpaﬂmxryimaacm or
or term nators_ar ver. added .after the phosgenati.o

ot apoint | ASEAORR, S5 SeRe of Ao BigRR BF BRcheiSPplstprest fhedeid
cat al yst {ms chirid¢et been netered in, or they are added before the
catal yst, together with the catal yst, or in parallel thereto. 10 In
the sanme way branchi ng agents or branching agent m xtures which are

possi bly use(ﬁo‘ﬁ{e O?%%r r%lﬁantlag ok SIGS 'tﬁreeté}ollﬂgxtéh{h%ﬁqﬁ} h%%glgé %yﬁlt?)?(yl

chain term nators risp eno guat erphenol's orP

chl ori des of drgupsahioxyy be vaed ﬁiﬁe for emﬁplaqﬁhndwgwbmsl agd-aisnciie-26 8 dri-(4-
or also m xtures of the pol yphenal s acid 15 chl orides. Sone

of the como&ﬁé@%@)ﬂ?ﬁﬁb@n@% éé- @Fneﬁhi/rl'@ ‘Wréﬁ*r(‘i hydexprhea)heptane, 1,3,5-
hydr oxyl| %{/2%2?%4'[ o _P{4_ L ‘Eéhear e f% ﬁﬁgﬂﬁg&of?@h%ﬂg-'eﬂﬁh&m tri-(4-

4, 6- di met roxyphen
4, 6-di met hy 1-h&dtb,x®pheﬁyl)(phehyldtemlmphen&,l)‘tnh(aﬂ%me@ fﬂ}’dﬁ))@ﬁ)h&@l) -cyclohexyl]-

te,[ L;I(ng-s,h%/;jlr O)_%tggha%@/ 32),4—8 (ﬁ%yﬁroxyphenyilgcgplrolg)ﬁ) Bﬁ/ ?X 01p tet X-a-hydroxyphenyl)

methane,

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

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

The catalysts used in the interfacial polymerisation process are tertiary amines, in

particular  triethylamine, tributylamine, trioctylamine, N-ethylpiperidine,



hydr oxyphenyl) - phenyl net hane,

2, 2- bi s- (4, 4-bi s- (4- hydroxypheny1l) - cycl ohexyl | pr opane,
2, 4- bi s- (4- hydr oxyphenyl i sopropy1) - phenelt2 -or

tetra- (4- hydroxyphenyl)- nethane. 25 Sone of the other trifunctional
conpounds are 2, 4-di hydroxybenzoic acid, trinesic acid, cyanuric
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di hydr oi ndol e feferred branc ing agents are
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1,1, 1-tri- I 1) -.e n
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and i n succedfion %%C?wns%fh?ewe%pweﬂ%mb'yala? Ji5ie5e By ehopgenation but
phosgenat | On RiflraBlPAikafl XadHidiP ot PHSeARILAIbAN UniRAABHEBA HinBAreBt
oni um conpou xtures n|u%1conpoun s Is/fare used a

cat al ysts]Oi ronwhn chmpasmelstifiereomtd hy sdtalysts enpvln{:}eceab lthe cetldpsis hnefmeﬁerably
t he phosgene . The .addi ti cat al st or. catal ysts
my ©ake o actirdBeira e shosgre dSert denthe grafSh Rsiee eevE ket
of the pol ycappponate pmat heYule, & oA %r@%oﬁaﬂle%@fe%wtmensowﬂ &1 the
the case of tertiary ami nes, as their amoniumsalts with acid
preferably mmércatboa@ﬁedgfntheﬁlsmr ﬂlSOLﬂSaﬁiquﬁauﬂ.innb@rm andi o thei eiise Idf tertlary
several catalysts ar%?used ar. art%a annﬁnts tal(gnnun

catal yst are RSy & BT APRERIUG} salts i ag ?fpé?%ﬁatbiwlé‘?r?lnad” erB?iBP‘é‘&f

may be adppt egdaichibricl gii@ntIfsdev sl QhtaBhtsdirkf @e@dr pdrii@Samdidgs oPtiBé total
anount of the catalysts used is between 0.001 and 10 mol % referred
to nol es of HMWREALtHalsharopeteredine thep i icounge different @ugigsingprocedures may
particularly yarg i

possible to 5%0?B§%a%%¥dﬁrgﬁoﬁg %% é#ﬂ%&??gmcp %gghﬁaz&ggﬁéPgmﬂc%ﬂyﬂs
di phenol s by usk® ik betwzep @, Qmaidnbh@mlp%%mm 0 lfans | Hisphehsls employed,
so-cal |l ed nelt?g % sesterjfi atlon process i s _described for
exanpl e in WOrHebhoB85E & me vprrtwaeﬂs'amferaAbaﬁ’ 95 t ol -

transestegfd fication processes (acetate process and 25 phenyl ester
process) are described for exanple in US-A- 34 94 885, 43 86 186, 46
61 580, 46 80 I8additiod B ®BsiBIEZ produEPpAly2ébbldes A6o fiddy didfy] @&szﬁﬁes and

030, 39 845, 60 97. 970, 79075, 14 68 87, 15 61 03,23 49 13
200301 ay WEIHeRGE' by, (e KROYA U sonalh peesss o e M bt SpHlled mel

production ofydhb@igieatisfpRcER! fhid!i s AeSRIHRH 18r LQnidi€id PrEA bPﬂ@S86€i"§nd
continuous production process tor polycarbonate by the interfaci al

pol yrer i sat i NOpAJHERS67 s Aparttiiaw ks, tiansestardishtion pracesscuagethte process and

preferre canij nuous reaction that - 13 -- I unpi

P Teal atioh ARl SRR G Ao Bned B eimP i R PR Ef 86, 46

connect ed dows8goeass0 371 and 46 80 372, in EP-A 26 120, 26 121, 26 684, 28 030, 39 845,
91 602, 97 970, 79 075, 14 68 87, 15 61 03, 23 49 13 and 24 03 01 as well as in DE-
A 14 95 626 and 22 32 977.

30 For the production of the substrate material according to the invention, the
continuous production process for polycarbonate by the interfacial polymerisation

process is particularly suitable. Particularly preferred is a continuous reaction that



For the production of the substrate material according to the
invention, in particular 5 the subsequent manner and neans for

i sol ating the pol ycarbonate are al so i npddtant. The evaporation of

t he pol ycarbonate sol ution preferably takes place froma

chl or obenzene/ di chl oronet hane m xture with a chl orobenzene content of
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mul ti-stage eva I on process,” In e tenp ra ure er ences
25 between t hbe edlapdr dfhio pratesygsswell-knovot tortireepdrianslAlhéd, inpee tari uk@rdl;o

preferably nof_ nore th 60C.. Furt e it is. i rtant, to_e

an effective ﬁ&ﬁ‘&’é‘ﬁ? ?feﬁﬁv?rﬁﬁhé?l}jegﬁdlgo% a&P‘HlSEﬂ 8%’lpal 18 ]r’ﬂg“ﬁ own
quality ipst %sﬁ'pﬁ?éesseﬂ&}?ﬂéﬁédlﬁﬁbrﬁfa?@r EQEdIYNcSRd FRIGVPRPHALLRES pressure
extruder is preferably used. In this c nnection it 1s preferred |f In

the first evdpdempiramrestabgee theebailemgppoiat wndes narneal 19@surcgaEl tiesOs@ations,

0. 45 bar exce s ess the cond va oratio st he
Cenperat ur es g gsuertila i teiped 6305t AR, a8n 888 &5 o pere
inthe third a@Viaﬁ@f PhdsOiteS tRIEdntje tn%ﬁﬁﬂr ?ﬁe@éﬁﬁ‘@ &yt emdy Wthls I&akedion be
1.85 - 1.95 bar excess pressure. - he sol vent residues can be

removed fromadiantageepebyotokn dlleed the gﬁ’nyefﬁ@ﬁ@?énfﬁtﬁmsed)fpm yoilear ferdss the

S oA YT D AU 00 GELJARERS, 5

evapor ators (tixd-stage t8GdurOdge, pro@dsh.i AGthidel M gRVARPSIALOT Processtwits sitbBequent
evaporators or by friction 5 conpaction (EP-A O 460 450), optionally
al so with t hesaenn plothegolycarhongte i AR SYARKGEHD SRR mw@gbfnpréferre

car bon di oxi drgo 3pr%g9§yth@%s¥ﬂa&qngteﬂﬁ%]%ﬁpdfn§ao '%hé)mgg:%m%(it mt';?'bé‘ agvzﬁ]§a6geous

003, US-A 4 4 or alternative

crystallisat |tormp61@Ea—1A addulPiOst&fe(vapordtidrepocery, mhehlslmtheetamperaﬁmddﬁ&remes
the solid £ se (US: A 3 986,269, DE-A 20 53 SéG) In t hi n ction

i sol ati on®by QFEKTRY 1BF SYRPARILQTOTAL GHe BY% PgEethan 99 refeslY det

are obt ai ned, n¥aghs, W@S'Mrﬁenﬁ&eqﬁ fSQﬁlboﬁBitQQ 'eﬁﬁlré)fan Eﬁ@ctﬁ%lcbn

@f{?,\}ﬁratl n in
subsequent granulation, or by using discharge extruders, from
mat eri al i s syder towbtuim a material of high quality in the final evaporation step, for which an

evaporation extruder is preferably used. In this connection it is preferred if in the
first evaporation stage the temperatures are 70°C — 80°C at 0.35 — 0.45 bar excess
30 pressure, in the second evaporation stage the temperatures are 125°C - 135°C at 0.75
— 0.85 bar excess pressure, and in the third evaporation stage the temperatures are

175°C — 185°C at 1.85 — 1.95 bar excess pressure.



under a liquid, generally water. If extruders are used then additives
can be added to 15 the nmelt, upstreamof this extruder, optionally
using static mxers or by side extrudersl#n the extruder. The

pol ycar bonat es according to the invention can al so be obtained by
controlling the production process as specified above and testing,

with a coupl %@é&ﬁ%ﬁ%&ﬁu@?cﬁvﬁé Nadved ndaYViH

pol ycarbonate has the particle size dlstrltutlon 0

%%erW%ﬁﬁne& tthly concentrated

uor

particl es acgmiynergnelts, etikeri dineetly tfnom thAIIm@trImmng welpyrdtion eptmdhns:(BM 866

process can
eval uation t
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that the polycarbonate ne

is filtered through at |east one ne

mat consi s¥ i repmplacter éER-Haﬂ 46@|é5®)aybph0rmllytalﬁmwntbtth¢ addities of Thenthingent

are stapled to
t hi cker prot

nd .can necessary be st

LEER e Bl of BuAr ofeiftc, b & BRITRE haRFudn TRk pY008,

exanpl e VAA siregl ,0 f296 @03mpUs-A deabs f 2@, byr tanerdBi @y also NBy  dubs uient
The 30 protective mnreigggé consi st for exanple of V4A 1.4571 or V2A
t

1. 4541 or st esystyllisgiion
0.1 mmthick
di fferent coépac ed

¥ri%pot @nﬁéﬁa‘fml ¢ Golvemieresideesiia the sahdiphase
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i‘es acted pl'y 1's pre

to 0.2 mma hl@hpor&wﬁhammafsaspfe@eﬁ@st conpact ply preferably - 15 -
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Granules are obtained, where possible, by direct spinning of the melt and subsequent
granulation, or by using discharge extruders, from which material is spun in air
under a liquid, generally water. If extruders are used then additives can be added to
the melt, upstream of this extruder, optionally using static mixers or by side

extruders in the extruder.

The polycarbonates according to the invention can also be obtained by controlling
the production process as specified above and testing, with a coupled automated
evaluation device, whether the polycarbonate has the particle size distribution of
fluorescing particles according to the invention. Alternatively the production
process can be followed by a filtration, with a coupled automated evaluation to

check the quality of the polycarbonate.

A suitable method for filtering polycarbonate is characterised for example in that the
polycarbonate melt is filtered through at least one metal mat consisting of more than
one layer of thin metal wires. The wires are stapled together into plies and can if
necessary be stabilised by thicker protective wires. The metal mat consists of wires of
for example V4A steel, for example identified by the material No. 1.4571. The
protective wires may consist for example of V4A 1.4571 or V2A 1.4541 or steel with
the material number 1.4310. The mat is 5 mm to 0.1 mm thick, preferably 1 mm to
0.2 mm thick. The mat contains different compacted plies. The most compacted ply

is preferably 0.05 to 0.2 mm thick. Furthermore the most compact ply preferably



consists of thin wires with a dianmeter of 1-20 gm preferably 2-10
gm particularly preferably 2-7 gm The pore size in the |ess
conpacted ply is preferably 20-60 nm and5i-n the nost conpacted ply
is preferably 1-10 mm These wires may be snoboth or structured on the
surface, which can be achieved by special treatnent nethods such as 5

treatment w tngeisthr thRf whikeéWRihea Hiaﬁﬂégfil &ci-8o ?er, b feb b1 0L1G %Igif P?l?ﬁcularly

el ectropolishing. The filter mat and nmetal surfaces of t ter
are thernmal | yrefesbteategm. ThHe pdresimelin preless emnpeetdd piwys pafferadly 20660 mm,

a protective s_at nosphere such. as nitroge rargon, or in a
o/ dat | ve at FIOIRSHERC A peCit P it et 111 Py, YiheSires By Be smooth or
at nosphere.  1@utheed HemeRlr RS whi @AdBRtachitv §tlclaY tréafdchefe@dls &ich as
tenperatures from 300C to 1200C, depending on the type of heat

t reat ment andraetreendovitheanpd ol exgripdanitne aad apditricasider by gleetroffilishing.
duration of the thermal pre-treatnent is generally 1 mnute to 48
hours, preferably 2 mnutes to 30 hours and especially 10 mnutes to

24 hours, andrheilee pendsd an nidid suyReesf themtertare bRty préféatéd) ETHBhermal
pre-treatnent may in this connection be carried out by annealing the

netal surfacePrgfreatnianhmay take Macgiintarnsaleptive gas atraosphere secl o miliogeroor dsgon,
" . i . : | f
72" anneal oq Uit I QR FAUB AR E LI P Bl R RO SRR o

are annealed 1Tn a €s are nornma
and 1500C|0 preferably between 800 and 1200C, if the heat treatnent is

carried out in a nmuffle furnace the tenperatures are between 300 ang
1000C, pr ef erdis {pegelneeri aonening groowlly garied ophat kraneraties frpm300L to

R L e

pr e-t r eat nenttemperntmp e Tk wuesicabalthe 6BGMal prageestmant i denatatlytlemtmtd to 48
hour, in the tenperatu ange fro 00 to 700C.i nerally 30
mnutes to 4894 ’rpé‘?afgfﬁg’g‘féﬂélgwsé‘b?ﬂﬁwse%“dt @pgqaﬁ.y)gﬁgl}mam t‘éi“ hours, and
tenperat ufes dehoMAsIAAnE B p3QrRBHGeafingeneral ly 1 to 48 hours,

preferably 2 to 24 hours. - 16 -

The thermal pre-treatment may in this connection be carried out by annealing the
metal surface in a flame, by heat treatment in a muffle furnace or by heat treatment in
a circulating air oven.
20

If the metal surfaces are annealed in a gas flame the temperatures are normally
between 600° and 1500°C, preferably between 800° and 1200°C, if the heat treatment
is carried out in a muffle furnace the temperatures are between 300° and 1000°C,
preferably between 600° and 900°C, and if the heat treatment is carried out in a

25 circulating air oven the temperatures are 200° to 500°C, preferably 300° to 400°C.

The duration of the thermal pre-treatment at temperatures above 600°C is generally 1

minute to 1 hour, in the temperature range from 300° to 700°C is generally 30 minutes

to 48 hours, preferably 30 minutes to 24 hours, and at temperatures from 300° to
30  500°C is generally 1 to 48 hours, preferably 2 to 24 hours.

The flaming of the annealed metal parts is carried out in a sand bed or fluidised bed.



The invention is described in nore detail by the follow ng exanples,
but is however not restricted to these exanples. - 17 - Exanples

Met hod for determ ning the content of fluérescing particles: 5 The
anal ysis of the content of fluorescing particles is carried out by
filtering the rel evant polycarbonate sanple (50 g), dissolved in

di chl or omet hang foléddtnos AeYoribMe i kiord deRH47 tﬁ@%@mﬁg cA38plek, AR 1§dﬂé>wever
through a Teflon filter menbrane (Bohlender GrbH, D 87947 G unsfeld

of 5 p. n1poreﬁﬁﬁﬁﬁﬁﬁ@iwéh@wW%whprf|Iter menbr ane t hi ckness of 1|ﬂn
The filter discs are dried in a vacuum and are protected 10 by a
cover against anbient dust. After filtration the filter surface is

i nvestigated (scanned) by neans of a Zeiss AG Cermany, Axioplan 2

fl uorescence m croscope. The scanning is carried out with an
excitation wavel ength of 400-440 nm an illum nation tine of 40
mllisec per scan, and a 50x overall magnification. The fluorescing
particles are detected and the data are eval uated via an inage

eval uation 15 software (KS 300 3.0 from Zeiss AG. Only particles
with a characteristic colour are counted, i.e. other particles, such
as for exanple dust, are disregarded. The col our paraneters for
recognising the fluorescing particles are adjusted so that they are
the sane as the paraneters of the particles found in flow
interferences in optical discs. The scanning of the surface of the
filter is carried out automatically via a conputer- 20 controlled
object table (Zeiss AG. A Netstal Discjet is used for the production
of the noul ded parts according to the invention, in this case an
optical disc for exanple. The follow ng injection noul ding paraneters
and conditions are adjusted: 25 Machine: Netstal Discjet hybrid
matri x: audi o-stanper Cycle tine: 3.2 -3.6 sec (in the nentioned
exanples: 3.4 sec). Material tenperature: 330C Substrate dinensions:
audi o- CD 30 Tool tenperature on matrix side: 42C



Tool tenperature on mrror side: 43C - 18 - The discs are provided
with a reflecting |ayer (vacuum coating with alum nium before the
investigation for flow interferences. Thé7discs are checked for flow
interferences with a scanner. In this connection the scanner is
adjusted so that only flow interferences are detected, i.e. defects
such as spots, scratches and foreign body 5 inclusions are not
included. At the sane tinme the recorded information is evaluated via
an i mage prodExamplgs sof tware; discs with defects are screened out.
Only radially running (i.e. running in the flow direction)

| i ne- shaped defects w thout foreign body inclusions are recogni sed as
so-cal | ed fl Quethod ésrfdetepmirgsg thertontetest hudréiifl gamididst s, t he di scs
with a defect_that have been screened out are checked visually once

more. 10 Ejyjuipetialysiorf the coptent b BRpressigpagiclanty  cageds outpby fBigging the
Germany, is &w&k agy re. : .
pol yca?lbolnat géﬁgggsﬁ)ﬁngt e E)eltal?%nvx}lﬁ %3{52)(@%81?%829% E:A@p g%l-éﬁetg%ne (LiChrosolv;
di phenol , 15 Meickr t1.0604% | KA2F@244s4XNa{700t sl thedugh) a i Beffono diliee dnéayibrane
the conventiaonpal. interfaci I i satjo rocess. A punping .

circulation A@aﬁlﬁa&raﬁaﬂ%@%ﬁi?@&f&éliogeﬁé@ PO dtgpisie i aed  diler
this purpose.ndfigahd 8eeQ GliemaP! "Pﬁhé Atkr GRics BREARY irl?%’va&ﬁfn S Y& Hrotected

and the phosgene are netered into the punping circulation reactor an
react ed tHer diyng comer figainst amrpentdust. g'ditkr uiiratolr thel Herssirfitceon investigated

| i kew se bei metgr.ed into the 20 ing circul ati react or. The
second ampuntBPTEDTURERGY oA ZA5° AP BT A AL A QT B TR ecoPe.
sol ution (p. t®fet scabiing! Rhesdkd | dut RithYdre RRCiEMHoAT (vaflerile JTEAGU-840 irfn, an
upstream of the first residence reactor. The catal yst sol ution

(N-et hyl pi perillamination tisee af ¥t pillised prresdane andtaep@d overallpyegribieation. The
the second reg) den g é{agt%?és%]r'g d%?eé:geﬁ%nﬁgﬁg AT egzﬁg\%é %%dwa{rﬁg%aévg%ation

second residence’re ni ¢ ase bern

wt . % hydr % hlseftivarea® I3 ENBL0 Frdm FRBs WG Oallyefarticlésewitio bk vaamberigiEcolour are
t her eby obtai ned has a nean nol ecul ar wei ght (wei Sght aver age)  of

17,000 to 18,000icdy ifp|otiiggarartidesysuel ah furpamplodrdpty diwasdidehedhy colour
- 19 - Exan'p| O i 2 i n i .

pol ycar bonat gglbaﬂ%eg%é Ee}?gegoggégé ?‘Eée]gu%r%%é\l/%tﬁpéﬁ\éﬁg C g?‘ég%&? At 5ha§r¥hey are the
i nt er medi at e stmelasThe peaneent bétheoparttles fieundoinytaw hotestencissinodptieal discs.
a mxture of The scanning of the surface of the filter is carried out automatically via a computer-

20 controlled object table (Zeiss AG).

A Netstal Discjet is used for the production of the moulded parts according to the
invention, in this case an optical disc for example. The following injection moulding
parameters and conditions are adjusted:
25
Machine: Netstal Discjet hybrid matrix: audio-stamper
Cycle time: 3.2 -3.6 sec (in the mentioned examples: 3.4 sec).
Material temperature: 330°C
Substrate dimensions: audio-CD
30 Tool temperature on matrix side: 42°C

Tool temperature on mirror side: 43°C



5 di chl oronet hane and chl orobenzene (1:1 wt.% is ca. 16.5 w.% This
solution is concentrated to ca. 75%in two evaporation stages at a
tenperature gradient of 60 to 220C, a pré8sure of 1.1 to 2.3 bar at a
mean residence time of 30 mnutes. This solution is further treated

in a third evaporation stage, a flash stage with separator. The

pol ycar bonat eTHesdis®nveyedided svita Medb@thgdhges tedcdempisaingiih hRehihPing before
granul ation 10 stage. The evaporation stages consist in each case of
four preheat dhg iniesteatioe Jenfow drterprenesy elheadigasiare eheehest frdovaerderences
separator w thiSq QF P Bhis Téisﬁn@c?ﬂo}éc Lbonahg 0k {f‘ubt@ﬁ' oS tihf g flow
in the preheater - pressurisation valve ensures Hat t e "$ol Ut1 o

does not boi |1nleffetdﬁ€espﬁ&héét‘eﬁéd ilhedefedty anth ias spoapatatedds (@hd afpheg) body
in the coil evaparator and sl#Parator In the first evaporation step
the pol ycat bdﬂ%ltl%%%a@d}%tni% eds Althe same dime ther srorded mwt@e-lse%luated

In the secon S t

unti 1 a concent sarae bBCeShRdnnhaR, ST plRck iid NEtenCl BEE TR ithally
st ep, nanel y ranfihgg$he. stamgeg w thie Sewaliwtoon)dne-shiapahdefgas pmmput fdreign body
pol ycar bonate sol.ution i s con entra urther_at a nea
Penperature. P50 RacReSBHLFatro o RS T iTentgt oster Frengpm s, te
in the separ afiQk with adBothat Bl Shedl SEREARSRR AASHek R J]ﬁl%!@%%@mbferm

of ca. 0.5 mnute. The discharge punp conveys the nelt to"a

granul at otQ The pol ycar bonate has a nmean nol ecul ar wei ght (wei ght
aver age) of 000 t The i

G St 1 but 1 on TSR Aol adYs ek G sBPeRRSRL oA PBEAS Geppany, is used as

t her eby 25 otgt;megnd)g}mﬁﬁ@@m&egranul es by the nethod specified
above. The result of the investigation is shown in Table 1. Exanple 2

(conpari son exanple) 30 The pol ycarbonate with a nol ecul ar wei ght

(wei ght aver al%%) cMonzkt& s%gom t 8, fgﬁ&%ﬁmkaréﬁgﬁ E(nglﬁen LB odst di ephenol,

descri bed above. ng-up and i'sola

takes plar®e ipatepbiundplpdne] as oiiefctenhBf@tor) iSpestpked by thlevmieéntmh&lemterfamal
tenperature in_the third evaporation stage is 280C. The state in the
separator - PROYICT{fALeR BEISPYHT A TEMIRE FEFGRIGaFRCPL anchtyvg gofpected residence

corresponds t.9,4, E' s@(? B eéatu%e()fﬂ(?\e Bid glggprbtlﬁé solutl-gne %‘Eﬁ&do(flﬁ) the

si ze dlstrlbutlon cing partlc I's dete
thereby 5 obtsalweﬂdarmcthyphmslgemfaam noeteded s tln@/pumpmgeirbm:itl@ reactonbel/eacted

The result of thelnv stl atlo bl e
produced as (B ot A gﬁ%ﬂ@%@@ﬁ%@‘%ﬁ déﬁeafése%ewztﬂreﬁdw the

of the grapu fﬁﬁnpﬁ’i?é @ﬁéﬁﬁtlcﬁlbﬁeﬁ&tﬂﬁdmé%%dﬁ'd%&ﬁlt Brapphf dydbxide %l‘ﬁtlon and
dried for 0 hours and then processed into discs using a Net

hybri d inj ectth@nhammerﬁunqommm?e(p tnrtabldykpﬂlemﬂl1methy13nelclﬂen¢e)dﬂe metered
under the par.aneters specifi.ed ove, anpes .is . used.as ...
mtri x. Tho. POUBHT@ P E e G BRE e Rl Hhey RS uaof (N Fpericine o

catalyst) is likewise metered in upstream of the second residence reactor,

25 The phases are separated after the second residence reactor, the organic phase being

washed with ca. 1 wt.% hydrochloric acid and 5 times with water.

The polycarbonate thereby obtained has a mean meolecular weight (weight average) of
17,000 to 18,000 g/mol (gel permeation chromatography measurement).
30
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Table 1 Size class of fluorescing particles Exanple 1

(according to the invention) Nunber of fluorescing particles Exanple
2 (conparison) Nunber of fluorescing partPcles 8.0 -10.0 pm 1. 06
counts/g 5.68 counts/g 10.1 -20.0 gm 1.46 counts/g 6.94 counts/g 20.1

30.0 gm

10

15

20

25

30

Example 1 (Example according to the invention)

The polycarbonate produced as described above is discharged into an intermediate
tank.  The concentration of the polycarbonate dissclved in a mixture of
dichloromethane and chlorobenzene (1:1 wt.%) is ca. 16.5 wt.%. This solution is
concentrated to ca. 75% in two evaporation stages at a temperature gradient of 60° to
220°C, a pressure of 1.1 to 2.3 bar at a mean residence time of 30 minutes. This
solution is further treated in a third evaporation stage, a flash stage with separator.
The polycarbonate is conveyed via a heated discharge pump and fed to a granulation
stage. The evaporation stages consist in each case of four preheaters with
pressurisation valve, a coil evaporator and a separator with discharge pump. The
polycarbonate solution is heated in the preheater — the pressurisation valve ensures
that the solution does not boil in the preheater. The solvent is evaporated (flashed) in
the coil evaporator and separator. In the first evaporation step the polycarbonate
solution is concentrated from 16.5% to 30-35%. In the second evaporation stage the
solution is further concentrated until a concentration of 70-75% is reached. In a third
evaporation step, namely a flash stage with separator and discharge pump, the
polycarbonate solution is concentrated still further at a mean temperature of 250°C and
a separator pressure of 100 mbar. The state in the separator is ~ 10% - this
corresponds to a residence time of ca. 0.5 minute. The discharge pump conveys the
melt to a granulator. The polycarbonate has a mean molecular weight (weight

average) of 17,000 to 18,000 g/mol.

The particle size distribution of the fluorescing particles is determined in the thereby

obtained polycarbonate granules by the method specified above.

The result of the investigation is shown in Table 1.

Example 2 (comparison example)

The polycarbonate with a molecular weight (weight average) of Mw = 17,000 - 18,000
g/mol is produced as described above. The working-up and isolation of the
polycarbonate takes place in principle as described in Example 1. However, the

temperature in the third evaporation stage is 280°C. The state in the separator



0.68 counts/g 3.04 30.1 -40.0 gmO0.34 1.76 40.1 -50.00 gm0.24 1.22
80.0 gmO0.16 1.74 80.1 -200.0 gmO0.2 1.72 200.1-400.0 gm 0. 06

50.1 -

10

15

-20 -

upstream of the discharge pump is >25% and corresponds to a mean residence time of

6.5 minutes.

The particle size distribution of the fluorescing particles is determined in the thereby
obtained polycarbonate granules by the method given above. The result of the

investigation is shown in Table 1.

Discs are produced as follows from the polycarbonate of Examples 1 and 2:

30kg of the granular material obtained according to Example 1 or 2 are dried for 6
hours and then processed into discs using a Netstal hybrid injection moulding machine
in a cycle time of 3.4 seconds under the parameters specified above. An audiostamper

1s used as matrix.

The results are summarised in Table 1.



0.36 Total count 4.20 22.46 Fluoresce. flowinterference in the

i nj ection noul ded body (CD). 3.33%63.50% - 22 - Patent Cains 1.
Pol ycar bonate, characterised by the fol F@Wi-ng distribution of the
particle dianeters of contained fluorescing particles 58.0- 10 gm
0.02-2.4 counts/g, >10 - 20 gm 0.02-2.4 counts/g, >20 -gm 0.02-1.0
counts/g, >30rgt@ym O.02-0.6 counts/g, >40 -gm 0.02-0.5 counts/g,

Size class of fluorescing Example 1 (according to the | Example 2 (comparison)
particles invention) Number of fluorescing

Number of fluorescing particles particles

8.0-10.0 pm 1.06 counts/g 5.68 counts/g
10.1 —20.0 pm 1.46 counts/g 6.94 counts/g
20.1 -30.0 pm 0.68 counts/g 3.04
30.1-40.0 pm 0.34 1.76

40.1 - 50.00 pm 0.24 1.22

50.1 - 80.0 pm 0.16 1.74
80.1-200.0 pm 0.2 1.72
200.1-400.0 um 0.06 0.36

Total count 4.20 22.46
Fluoresce. flow interference | 3.33% 63.50%

in the injection moulded

body (CD).




10 >50 - LC8B0 gm 0.02-0.4 counts/g, >80 - 200 gm 0.02-0.4 counts/g,
>200 - gm 0.02-0.2 counts/g, determ ned by dissolving 50 g of

pol ycarbonate in 700 m of 15 dichl oronefkane and filtering through a
Teflon filter of 5 gm pore size at an excitation wavel ength of

400- 440 nm and a 50x overall magnification and an illumnation tine
of 40 msec pepyieg@edaims POl ycar bonates according to claim1,
characterised by the tollowing particle 20size distribution of

contai ned fluorescing particles 8.0- LC10 gm >0.02-1.2 counts/g >10

- 20 gm > 0.02-1.6,counts/g 20 - . > 0.02:-0..7 counts/tg > - .

- Cao%gm > 002 3 W RS s Rger 7 b iNgha “QifhRach, LAy e
gm > 0.02-0.2 counirfétgrso8Qontai0f flebtescin@piécRs 2 counts/ g >200 - gm
> 0.02-0.1 counts/g 3. Substrate material of polycarbonate,

characteri%ed in that th&-GusdPnam:d-Walehsoantsitas a particle size

di stribution of contained fl u [ ' according to claiml
or 2. - 23 - 4.Mul ded (piépt s%dra] égt%rz}a%gt%%@tg/ ’ pol ycar bonat e or

substrate material s accor@onrg<3®muet a0M-L0esuds/gd 5. Mul ded part
according to claim5, in which the nmoulded part is an optical disc.
6. Moul ded part accordi ng3Po thimy 802106 GAYHEHEL he noul ded part is a

light 1Oscattering disc. 5409_ <50 um: 0.02-0.5 counts/g,
10 >50 - =80 pm: 0.02—0.4 counts/g,
>80 - <200 pm: 0.02-0.4 counts/g,
>200 - =400 pm: 0.02-0.2 counts/g,

determined by dissolving 50 g of polycarbonate in 700ml of
15 dichloromethane and filtering through a Teflon filter of 5 um pore size at an
excitation wavelength of 400-440 nm and a 50x overall magnification and an

illumination time of 40 msec per scan.

2. Polycarbonates according to claim 1, characterised by the following particle

20 size distribution of contained fluorescing particles

8.0 - <10 um: > 0.02-1.2 counts/g
>10 - =20 pum: > 0.02-1.6 counts/g
>20 - <30 um: > 0.02-0.7 counts/g
25 >30 - <40 um: > 0.02-0.4 counts/g
>40 - =50 um: > 0.02-0.3 counts/g
>50 - =80 pm: > 0.02-0.2 counts/g
>80 - =200 pm: > 0.02—-0.2 counts/g
>200 - =400 pm: > 0.02-0.1 counts/g
30
3. Substrate material of polycarbonate, characterised in that the substrate
material has a particle size distribution of contained fluorescing particles

according to claim 1 or 2.



10

-23 -

Moulded parts and extrudates of polycarbonate or substrate materials

according to claim 1 or 2.

Moulded part according to claim 5, in which the moulded part is an optical

disc.

Moulded part according to claim 5, in which the moulded part is a light

scattering disc.



