BMS 04 1 123-Foreign KMIi/XP -1- Substrate materials for transparent

i njection-noul ded parts The present invention provides polycarbonates as a
substrat e nmatBMSa04 T 823-FbeigipKMilieXR on of transparent injection-noul ded
parts, in particular for the production of 5 injection-noulded parts and
nmoul di ngs which are to be coated and are obtainable fromthe pol ycarbonates
according to the invention. Muldings canl be e. g. transparent sheets,

| enses, optical storage nedia or carriers for optical storage nedia or also
articles fromthe autonotive gl azings sectors, such as e.g. diffusing
screens. TheSybstizde matenisls forotrapspawrenidajectionmasiildediparts opti cal storage
nmedia and carriers for 10 optical storage nedia, such as e.g. witable
optical data storage nedia which have a good coatability and wetting
capacity and fge padibhrRivenGord -pr(fnﬁaesaarellybﬁ%ﬁa@& Qf a QS itatdfa@ P qha!t 1 ON,
in particular fromnon-polar nedia. Thé optical 1njection- noulded parts
from the pol ypradintioatod sranspaosmd injection-monddedpaztst inoparficularfer therprodiartien ofy

relative | ow. t endency, t.owar ds ,soi l.i,ng. 15.T j nj gctiqn-. | ded
parts ar éyof TS ?IE'S}?&‘idengﬁt_é and, mf"ﬁ“‘r“%% Vé\‘ﬁk%%&zp%;‘gonatteéi g*‘ﬁérgl ‘ﬁ’gﬂ}qg’lf%egt or.
Optical data fr&gomdi BSlyE@rb@I!ialté’aJ %c&fr@in'g NEr &S iM@hdorel Nﬂ)u‘ﬂﬁﬁé& @&n %eV@.rgi. abl e

recording 20 and/or afchiving nmediumfor |arge anounts of data. Exanples of
this type of toqusparait sheets.dessearapgicalstatage media©Dcasigpefor apticab stobge OBdRy

CD-RW DVD, DVD;R, _.DVD+R \VD- DVD+tRW and BD. Tr.anspar .
Cher mopl ast | o8, ASLHHCES o, he e e e BETE SUCEh & fe RyFing segeens
net hacryl at e BRdpeEeTiBRNtHP PtIvidea! inOphetidula! S%fioal SfofageRédiabhy caviRtsQyed for
optical storage nedia. Polycarbonate as a substrate material is suitable,
i n partil@ul argpticak storape media, gichkas exhivatitable @ptigdltdatal sorege mediadwhich havd &
several tinmes_and also.for tho which are, witable several tines, apd for
the product | 8y o MRifine Mabeyr i £, Bfiele A ER anb CREp AF s
e. g. diffusingyesredrsin sdition,tiAgaflaStdnt nbApoRA nkdi£XTRE btidal iFedtianl cal
stability, has a | ow suscepti bili t)é to changes in dinensions and

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.



i s distinguished by a high transparency and inpact strength. BVS 04 1
123-Foreign -2- According to DE-A 2 119 799, polycarbonates are prepared,

with the i nv@M8dnk 12¥ Forefgmnol i ¢ end groups, by the phase interface process
and al so the process in a honpbgeneous phase. 5 Pol ycarbonate prepared by

t he phase interface process can be used for the production of optical data
storage nedia of the formats descri bed above, such as e.g. for conpact
disks (CD) or digital versatile disks (DVD). These disks often have the
property of b%ncpdim@tqipEan Bulgﬁ 789 epslydattainates etecprepared gvithhidi nnvyl@aiw@t dlon in
the injection roc field stre he substrate
during producpthle%% ? (?%é hga[fqlaaea tgrg%cgr Bﬁ’ée%%d;gfsgagg [gocgess B @
attraction othQQgEnédu@@hﬁgae enV| ronment or to sticking of the
injection-noul ded articles, such as e.g. the disks, to one another, which

reduces the quality of the fini shed i nj ection-noul ded arti cI es and nmakes the

oot 0 O SIARERCEDatll bl Ol phak? Ilerpe! GRS IR Sk MY 134

el ectrostatic argin carriers),

| eads to a |6}ﬁ8d1&f10ﬂ\©fbpﬂiha|l dity,stcﬁiigé\&ﬁe(ﬁdt bf thie tfbrmidd¢retibéd aRAE Buck EhgAS
e.g. a non-polar dyestuff or a dyestuff application from solvents, such as

e.g. dibutyl foreampact disks (C:orfaital yersatilerdisks (DY rdssmdisks efjen have thtne,
ety eyel on G Bk R RCARRAH 5o Wi b A0 SHELL Wbl O O

wr it abl e dat ansdlding@eoc¥edi Bhis highefield fst@dfngtlemaﬂjelsﬁbstfme dmﬁ@p&baﬁctmaﬂt‘nm Wit h
dyestuff and therefore |leads to defects in the _infgormation |ayer. The

degree B} el ewtirgslata steraghiegiadgadsic- & 1 abeetion of dust Somathe @awrweqxaahﬁ fied
e.g. by 25 %ﬁ@ﬁﬂg % lf?fecﬁ&fm‘shﬁsa fah?aés bhed 9s 3lo. %hé[)faf %%‘ @ﬂ e Hotfeance
sur ac'e e or

fromthe substrat Ease of “an optT ca age nedi um

in which a wwhietbrelusesothe rquikityi of thaﬂﬂmshdd mje)cttdnansmldéchamclas and ypdkes cleat i ng

process, a |l qw absolute electri a;ﬁ_ field strength is necessary in order to
1

guar ant ee unilpgFELBeridingnracesy Aitfigdt.wri t abl e ayer and to 30 ensure a
troubl e-free production process.

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.



BMS 04 1 123-Foreign -3- Because of the facts descri bed above, a high

el ectrostatic field noreover causes |osses in yield in respect of the
substrate natBMBaK.1 IP3ikoreimn | ead to a stop in the particular production
step and is associated with high costs. Several paths have been foll owed
to solve this problemof high static charging. In general, antistatics are
added to the substrate material as additives. Antistatic polycarbonate
conpositions are described e.g. in JP 62 207 358-A. In this specification,
phosphori c adedauserafvtheifoets deseribed above, a high eldeteatatis field potepuerr tausest e as
antistatics. 0922. 7.2 [ rJ nt i, st-at. | sycgh as pol yal kyl ene
gl ycol 10 derl(ll_:s\lsf%st l?lvégl,d %’t%géeﬁ 8??% és/qu%ﬁ%lzlha ?Trli)ar%'ollghd? g%ne,leaggf)fsist?‘%%ﬁg

derivatives, pphieahbpr@uctiod depamiid asbostatdrwikiigh@yiam ne, which are enpl oyed
individually or as m xtures. The Japanese Application JP 62 207 358
descri bes esters of phosphorous acid as additives. US Patent 5,668,202

d ib lE.oni | i I U : 26 8 . 3 ib
descr oo SuLonk iR AT NG sl AR R Al BB I o

content in ngkterglolaytistaticsnatec addddcwr dienghbs@att hingteéipbhé Gdditivss. aAntstdicgr oup
content of > 90 %is said to have a positive effect on the electrostatic
properties. PRlycyubonwe sepmymgitions sarg deseribedp gy | iphEhd2 287 ebidrdyedndbisa chai n
term nator i g . i Thi.s i ! ds to a
| over ot at i ¢ RysacatBARPpI SRF BeloBOaS over sk o RIS IR B ASERCT L7,
conventi onal ashatistaticer BPr0aRD 738 deeribéy wziodd antdhdlicd) stels as pdigalkplehy gliybyll ene
derivatjves gnd pol ypr opyl egf derivati V}%?l as additives for polycarbonate.
EP- A 1 Hba 39gerivatives, gaexwaied sebitap manglaurate| polysihexane derptiygs, ohesphiies phenol

A bis- (4-ter sl yip Hﬁ{%lgslgﬁfr if8d, wHich Rg! d)kﬁﬂﬁ&i@i(félé@%?% Ekgrélixtures.

transesterification proc wever, the Itives can al so
have an adverThe Jepdresd ApplitdimnpIPop2r207 858 dekcribies estelss df phesphedoas iaeid, assi nce

they tend to rge fromth ial ... This is indeed .a desjr ef f ect
for the anti$@ 5?1.‘«%- B8 Batent Sebhafd desgribgseytonig afi@ﬂ%&ffﬁ%\f?%@z*?ﬁ%@ﬁlﬁ or
defective ”D%@'B,’@)@%ﬂ]ﬁ‘%eé‘c‘i’f%?ﬂ{e 1{%& Op*)l'lé;l?ﬂa{lérﬁ) Sl CinRRUUCB RIERE the"dd
noreover also lead to a poorer level of nechanical properties and to a
| oweri N of tghmipgécmsent 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



30 transition tenperature. These additives can furthernore cause side
reactions. Subsequent "end-cappi ng" of pol ycarbonate whi ch has been

obt ai ned froBMRB®4BMR30Horéigh23- Forei gn -4- transesterification process is
expensive and the results achieved are not optinum The introduction of new
end groups into the material is associatéd with high costs. The object is
therefore to provide a conposition or a substrate nmaterial which neets 5 the
requi renents of a | owest possible electrical field on the substrate surface
and avoi ds tthesdiesifideidaon popessstissxpeievt ahbthe. refiiBsahivbd tarahet optindurm.al s

whi ch conpri no addi.tives or the snallest possible  anmpunt of additives
are advant agz[g\ﬁénté Hon, p} newr gk groups nfq, eé‘?ﬂt‘?rgéstqsé%“ﬂgg&" dugh costs- i n EP- A
922 728, such as pol yoxyet hyl ene sorbitan nonol aurate, polyoxyethyl ene

nonol aur at e and pol yoxyet hyl ene nonostearate, are indeed active in respect
of the anti skhatabgecpisdhercfare s providea @mposition addedbstoite MAterial@Bichmmgetsbut can

be a disadvantage.for the oyerall rformance_.of the injection-ymoul ded
articl e,§ as @‘E%E%r“frﬁlgamé Ve OWest Wﬁggjée icply field; o, thesyyhsirate ispifage 3ndyood
antistati c priQpms teefisadvBhigfesHeS@ M8 above. NOWEVEr, in the course of a

continuous injection noulding process. As described above, the additives
can energe fromthe material and in the case of a continuous injection

moul di n rocess i hi s .lead.to surface def,ects on,the I di n or 20
a0t 0ol P TRy shestibte” ARl hich? ot o 230KES oR e ATt Gosr B
initially presfuaht of&ifde Ard8dvaahigeaRthbo®@dilt Thils 8f3. BleoslisRfitAldseribddel ds on
the nmouldings. It is therefore advantageous to enpl oy a substrate materi al
whi ch a0 f ar IaEPARRHIRE, sushmsapelzoxysthylane ssochifan maaplaureies polysxyRitlylenst er i al
can noreover also c ripse, additi,onal additiyves, .e,q., fl.ameproofin agents,
Ul 0 o) o SR TnEAERhY B RRFHhBRE maR et “Fp et sk SRR AR BP el e nown
for t aromat i C JpASEAPRORAI&S in NBY einidifkL 28ded NeF 300UMDOOhpaddiut i cafSbemp! oyed
isto

disadvantage for the overall performance of the injection-moulded article, as
described above.
15
These materials thus show initially good antistatic properties, which disappear,
however, in the course of a continuous injection moulding process. As described
above, the additives can emerge from the material and in the case of a continuous
injection moulding process in this way lead to surface defects on the mouldings or
20 also to malfunctions in the production process. The antistatic action initially present

can also be lost and lead to high electrostatic fields on the mouldings.

It is therefore advantageous to employ a substrate material which as far as possible
contains no antistatic additives.
25
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
be kept as low as possible for the reasons described above. Examples of such
30 additives are mould release agents based on stearic acid and/or stearyl alcohol,

particularly preferably pentaerythritol stearate, trimethylolpropane tristearate,



be kept as | ow as possible for the reasons descri bed above. Exanples of such
30 additives are nould rel ease agents based on stearic acid and/or stearyl

al cohol , paBM$0#dr123-Fareigrr abl y pentaerythritol stearate,

trinmethyl ol propane tristearate, BMS 04 1_123-Foreign -5- pentaerythritol

di stearate, stearyl stearate and gl ycerolf nonostearate, as well as heat
stabilizers based on phosphanes, phosphites and phosphoric acid. The present
invention provides a substrate material which can be used in particular 5
for rewitabpentagrytheisol distearateastearsl siedrateiand slycgd ananesteaiste, ps el rad heat
wettability o ndenc I Ll rate materi al
accordi ng tog‘@ﬁ@z?ﬁg\ygéﬁ |Oon6}]0\é @‘é@gﬁégyﬁﬂg%%h@l@fmfé&?gﬁ s in the production
process. It has been found, surprisingly, that the electrostatic field which
arises on the 10 particular injection-nmoulded parts in the course of the

i nj ecti on nodheiPFReRiBraion; providey a sWstatgrinateniali wajch kan pe ysrscin Raftigiascesss

but foll i . f . fj
Found, - Sur pr (EapT RN GhicaPHR Falrs Bing'd Bl BRBIGY Hnd e/ o E"

phase i nter f ademuyaoeasds sbilingl iThedubstraenghierialnaccbdinpatotthe ilventich ekds to

i ncreases aftir t he Etart of the injection noul ding process (provided a new
tenpl ate 15 RJOVRaiept Edgctuindhe produetionpragest-eau or i ncreases further only a
little after a certain period of time. This was not known hitherto and is
significantly an inportant criterion for the performance of the

i nj ection-noild Hedbpar found, tsheprisinghe qhisinthe ¢geatbsedticofieldt whichnarides @i theg. t he
dyestuff is applied.to the sybsirate. Wth the suhstrate materials .

accor dilfy toperwguliahwmoaﬁmﬁaﬁpa&sup the erss fthe inyggtion; rapyding %ocess iSccur on

correspondi ng~i QA t AN : | i r i ti nuous
producti on pggfcgés@%w\{}g%ﬁﬂé{iggg? &H{gb @gféé";&g? 0?{)1‘28 gl 156’%? fl?%aw?l{ %e?tgglgl r eady
lies in an afiekmtzbgth. Tahagahas been faursh) cutpribingly, trat irctha cgeesoff pol ydacbonate| y

little per unit, tjpe., The overall reject rate during the continuo
nj ect i on moBiurs BY see B Seqes BRBFS. Beghhid EERETyP GhRRHBAIN wi ¢ h
conventional yRubSLy At tl'i@ﬁ%t%ﬁ'o@'tl%e infeetiOg n%uﬂﬁﬁ%??ré@ss%?ddi&e)ﬂi RAL Wikplheer the

coating of injection-noul ded parts, in partic
15 is inserted) and reaches a plateau or increases further only a little after a certain

period of time. This was not known hitherto and is significantly an important
criterion for the performance of the injection-moulded part in the subsequent
production step in which e.g. the dyestuff is applied to the substrate. With the
substrate materials according to the invention, initially high electrical fields can
20 occur on corresponding injection-moulded articles which are produced in a
continuous production process. Nevertheless, the value of the electrical field already
lies in an acceptable range after a short time and changes further only little per unit
time. The overall reject rate during the continuous injection moulding process is

therefore significantly lower compared with conventional substrate materials.

25
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
thus been found, surprisingly, that substrate materials which prove to have a positive
effect in the context of the invention are above all those which do not exceed a
30 particular field strength, measured at a defined distance from the substrate surface

and at a defined temperature and atmospheric humidity, after a particular production



for the coating of transparent optical disks or of transparent diffusing
screens, it has thus been found, surprisingly, that substrate materials

whi ch prove tBMBddd B3pPaeignve effect in the context of the invention are
above all those which do not exceed a 30 6gartl cular field strength, neasured
at a defined distance fromthe substrate*surface and at a defined
tenperature and atnospheric humdity, after a particular production BVMsS 04 1
123-Foreign -6- tine. It has furthernore been found that the change in the
el ectrical fitished Jeras tfuﬁtluennprm’ee@hfoumﬂtha@theec&megdiratlpaﬁlcdtriwlé'telcgp@rdim?m. The
present inventio trde fore prov1d ??strate material, preferably 5

pol ycar bonat mber‘ﬂ]ﬁ& 8§cqeﬂ |gﬁat ‘ace process, for the production of
transparent injection-noul ded parts whi ch are to be coated, which delivers
disks with an electrical field, neasured at a distance of 100 mmfromthe
substrat e surlhgcepresenf meentinnn thegfaedp®vidgsma pubsteateb matesial,waseferably and 0

kV/mvm hin the fiirst 5 t he.i,ni.ection noul di [ QC nd

Gl vers ai poliattkhak Brepfigflhying pral® (RS pRBeBL 0l e BRESERR of0r 1,
preferably oftrabgianan nfecasriinmblfilel \fats wirth Qe 153Be lcdatk8D wiidhUddFrersTdisksPr esent
invention furthernore provides a substrate material, preferably

pol ycar bonat éVithpgreglegteepl dield, meapma@ at 3 disien¢eeidl 09rmmefsam thensubpiratgigaacpot
exceed an int gg; vazeeﬁv-% %ﬁ% VAV AE 2 é’s‘%ofgltrai‘gﬁl bdeibeh %o 2tk kV I{é“eg hi tstﬂé ?gst at a

di st ance of romthe corr I'nj ect’i on-nou

(nmeasured at nipugs dfshangiectivn HOGldWp f)fo@éﬁs; bﬁ?d uliedrs disks Suit as @ fief ofer 3
hours of a continuous injection noulding process. The electrical field

caused By suretwesndhand s kym, pad particelaplziuetsrrbbupt betsean Osansst BhkVan, y
depends on the.g¢ $f1¥5?ﬁi§1ﬁﬁepeﬁl' EEﬁé‘s%hPH)%eﬁ%dp& R Rh &GS r8{td£fs°y'§ﬁ ate?

article and the na re o on nou roces erefore

i nportant to maeral, preferable paslg&atﬁoﬁmtenprepnedrb@ theupﬁ@gel interfapel peedssamthichl €,
which is to be coated, _itself, such rf% k for an optical data
carrier. Al dopengigxgeed erwﬁﬁ%grble@/e%sw@l& th@&@lﬁr@fa+b§ab}’§rn{@e$ﬁ9mdontﬁgs

whi ch have b%?é?anc@%fﬁb@%ﬁ%ﬂ bR APrel SUnBf' ifficREREDTRted WAL (neakBONMY ' N

principle, at a certa
15 a distance of 100 mm from the substrate surface), after 3 hours of a continuous

injection moulding process.

The electrical field caused by surface charges on the corresponding substrate
substantially depends on the geometry and the dimensions of the injection-moulded
20 article and the nature of the injection moulding process. It is therefore important to
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
25 produced via an injection process, which is known in principle, at a certain

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.
30 The abovementioned measurement values for substrate materials according to the

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



at nospheric humdity and roomtenperature without the use of ionizers. In
order to ensure a good witability of the disks in the production process,
so-cal led | ®&NS&64d MBikdieigpnduct a stream of ionized air over the disks are
often enpl oyed. 30 The abovenenti oned neasurenent val ues for substrate
materials according to the invention havd “been achi eved without the use of
ionizers. This is a further BM5 04 1 123-Foreign -7- advantage of the

i nvention, since the use of ionizers nmakes the production process nore
expensi ve. Nedentdgelafsbe inventiamrsinceahe astdof ionizatd makes theqprajoetion proeessr esent

i nvention al so _provides e | di.ngs produced fromthe suhstrate 5

material s ac&ﬂrgpﬁ{f”’?lﬁet Hgv?rﬂg’g‘ﬁf’il ,Zergﬁ%rha tl(E‘.aB.y baielPLoYedr wri t abl e

optical data storage nedia or materials fromthe autonotive gl azings

sectors, such as e.g. diffusing screens. Materials which are suitable for

t he product i dihedireseht invsatiom|asot pranigdes rtberimauddiags pooducdd fropu lthke dubstates,

preferakly optical data,stqragge.nedi.a, arg: thernoplastic such

pol ycar Bonat S 359T4ng 3?13&% Imvﬁnklg?’ﬁéuﬁ'@)aﬁs e'%o‘ii'?lc%a %OWQ?"@I%%%F&?%M

trimethyl - cyglophpexieddal §1pfﬁ%é}ial§@oh¥%@%ﬂﬁﬁlﬁgt{vy\@aﬁ§%s sedtbMOsBEW las e.g.

pol ycar bonat e, pol ynethyl nethacrylate, cyclic polyolefin copolyner, 15

hydr ogenat ed dgbisingtsgrasnss (HPS) as wel | as anor phous pol yol efins and

pol yesters. Polycarbonate is particularly suitable for the production of

the coatable transparent injection-noulded parts. 20 The substrate

mat eri al s acoptétidtgwhiththe switbi Mok € [BGuCBHh OF thetdbatibld EaBdpatht i6je€fon-

obt ai nabl e therefrom in particular disks, can be produced by the choice of

sui t abl® pr sxoakdedparts,mselsrably apiicabdaie sterage media, pfeel d strength on an

i njection-noul ded article, as has been 25 described above, can be

i nfluenced by several factors. For exanple, the purity of the educts and

auxi liary sulighaoplasioss Qichi mgorpolradonits! basydTode, bisplnes s ADaBPIEPEY,s such

as the nolar ratio of the bisphenol enployed and phosgene, tteg_?eratures
Qe

uring the r : i >he
duri he reaewsanate dasad; om tamathylreyqlohexisbispheanl pelyaubprate é IMEGPChn
person skill ?lqorenyl polycarbonate, polymethyl methacrylate, cyclic polyolefin copolymer,

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

Polycarbonate is particularly suitable for the production of the coatable transparent

injection-moulded parts.

20 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.

The course of the field strength on an injection-moulded article, as has been
25 described above, 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 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 the limits according to the
30 invention in the course of the field strength (measured on appropriate injection-

moulded parts) are not exceeded. The measurement described for the course of the



in the art, the object is to control the process such that the limts
according to the 30 invention in the course of the field strength (neasured
on appropri atBMS fgdcta3dforeignul ded parts) are not exceeded. The measurenent
described for the course of the BM5 04 1 123-Foreign -8- field strength is a
suitable instrunment for controlling the‘ﬁrocess for the person skilled in
the art. A suitable choice of process paraneters in order to obtain the
desired substrate 5 nmaterial can appear as follows: One possibility for
produci ng t hdieklibisength és aatuitablal instowoendi fog controlhieg ithe enedesn forsthe hgersonhoi ce
of certain prgq@is &%%gneters during the preparation of the substrate
material in° Coft us phase interface process. Wile the excess of
phosgene used, based 10 on the total of bisphenols enployed, is between 3
and 100 nol % preferably between 5 and 50 nol % in conventional continuous
pol ycar bonat & syitabhe sheice 1o eproensy perametersran ordes| toaettaingtha gdesised lsebstrateent i on
i's prepaed ene. _exc es of from5 to 20 nol% preferably 8 to 17
nmol % I?’thi ?Eaé%%ﬁ)g%}?pﬂeﬁreasp o1t he aqueous phase during and after the
nmetering of the phosgene is kept in the al kaline range, 15 preferably
between 8.5 and 12, Dby subsequent netering of sodi um hydroxide saol ution
once or sevelQie possipditpfor prestuspg the substrpisapatenal ageardingrig thyf inyenfiondnthieat e

sol ution, whi Ltel I to .14 .af j £ e .al yst.
The tenper at h(?lgé éﬁ%&n%%%ég%ﬁ’gg%é%% idgllﬁl;[% %1%0‘3 rgﬁ%rgtg%&é?lgﬁﬁgesftrtgr aIB?tgltl@ Cto
36 C. 20 The ipalcyatidonsphes iarefatdpidvgeds0 White tHevexabdsuT phoSgepe @&, ®dsédy t he
phase interface. process., This process for polycarbonate synthesis is

descri bEH i norathy tord tefnbisghangls employpd.eisabeiveen epad diffemol. Beelerbly by way
of exanple t I m.st.r Physi b S, 2ol yner
Revi ews, vol %e@eeﬁ%‘%&iépgﬁg%, ubcP%{‘é%lgrg fs?g,ll J%gl\}v&@g?éoq%%%%& %ﬁk’? I'§’steﬂc§. , to
Pol ynmer Revi eulsstratcoiateti@l acdoadidgns alid divemidry iveprapated lay phodgené agéasbesastd

Sol uti on Met hods", Paul W l\/brgl;an, Inters(():i ence. Publishers, _New York 1965,
chap. VI, proms2io 20 motfeeprefamablyss;tgd 7 mol%y; Indhisconfsyt. thepH 1of theaqueous

" Pol ycar bonat,gcel dhrﬁ%q‘n%r 4fRE 3D me@ﬁﬁtﬁ{tﬁé fphk&@ﬂ@ li'sci?ept\‘iﬂ lihe BMidtine range,

Pol ycar bonat e,
15 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
temperature during the phosgenation is 0 °C to 40 °C, preferably 5 °C to 36 °C.

20 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
and Physics of Polycarbonates, Polymer Reviews, vol. 9, Interscience Publishers,
New York 1964 p. 33 et seq., to Polymer Reviews, vol. 10, "Condensation Polymers

25 by Interfacial and Solution Methods", Paul W. Morgan, Interscience Publishers,
New York 1965, chap. VIII, p. 325, to Dres. U, Grigo, K. Kircher and P.R. Miiller
"Polycarbonate" in Becker/Braun, Kunststoff-Handbuch, vol. 3/1, Polycarbonate,
Polyacetale, Polyester, Celluloseester, Carl Hanser Verlag Munich, Vienna 1992,
p. 118-145 and to EP-A 0 517 044.

30
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-



Pol yacet al e, Pol yester, Cellul oseester, Carl Hanser Verlag Minich, Vienna
1992, p. 118-145 and to EP-A 0 517 044. 30 According to this process, the
phosgenat i on BMS 84diIQ8diareigaal t of a bi sphenol (or of a mxture of various
bi sphenol s) which has been initially introduced into an aqueous BV5 04 1
123-Foreign -9- alkaline solution (or sugﬁension) is carried out in the
presence of an inert organic solvent or solvent mxture which fornms a
second phase. The oligocarbonates forned, which are chiefly present in the
or gani ¢ phaselkabine salubpme (eresiispension) tihearried ondenthat presened df ah heertbrgaoic

sui tabl e catal,ysts to give high L ecul ar wei ght ol ycar bgnat es di ssol ved
in the or ganis%lxﬁrﬁa%re.soﬁfr?{amnﬁgmt gvgnc gozmisca ﬁﬁ%’é‘g P Seseﬁﬁ? éﬁ‘@ﬁc%ﬁqnaéﬁﬁd t he
pol ycar bonat grhied sich a8 ¢Heneipraehidm M@r&ga&ﬁc Vihakd, NBe WAbjestt@RS -further

Di hydroxyaryl conpounds which are suitable for the preparation of
pol ycar bonat eendengatipnewithothe afl othesuifablargitalysts) toHgive- igh( mplecplar widight 15 7

is an aromatic, radical having,6 te 30 C.atans ich can contai n_one. or nore
oy omnt 1 mae PapeRbafdts, MR Sn; B egniR L Rs: Binallys %, SRRLR, PrCis
cycl oal i phat sépardtédlo€Rhrid e pdlwiredmteﬁsofsolla@uem@@f@ﬁﬁsbﬂ&ahbha%rm rs. 20

Preferably, Zin fornula (2) represents a radical of the formula (3) - R6 R
6 (3) ~X R7s®ps.in which

Dihydroxyaryl compounds which are suitable for the preparation of polycarbonates

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

in which
15
Z is an aromatic radical having 6 to 30 C atoms, which can contain one or more
aromatic nuclei, can be substituted and can contain aliphatic or cycloaliphatic

radicals or alkylaryls or heteroatoms as bridge members.

20 Preferably, Z in formula (2) represents a radical of the formula (3)
R R®
X
(3)
R’ R’

in which

R® and R’ independently of one another represent H, C;-Cjs-alkyl, C;-C s-alkoxy,
25 halogen, such as Cl or Br, or in each case optionally substituted aryl or

aralkyl, preferably H or C,-Cy;-alkyl, particularly preferably H or C;-Cs-
alkyl, and very particularly preferably H or methyl, and



R6 and R7 i ndependently of one another represent H, Cl-C18-alkyl,

C - C18-al koxy, 25 hal ogen, such as d or Br, or
substituted 8MS 0drl 123rRdrkigh, preferably H or Cl-Cl2-al kyl,

in each case optionally

particularly

preferably H or Cl1-C38- alkyl,

and very particularly preferably H or nethyl,

and BVM5S 04 1 123-Foreign -10- X represehi%

“a single bond,

-S@2-, -CO, -0-,

-5-, d- to C6-al kyl ene,

Cr to Cs-

al kyl i dene or

C5- to C6-cycl oal kyl i dene,

whi ch can be substituted by - to

Co6- al kyl ,

pref erably met hyl

or ethyl,

and furthernde CoepresenGlPsingly bend,-SOphi@B-,cAn -8ptQ 10 mall-glkykent uSedo @it h

urther oot 0AREERt 0, 10 Rk FPR Qe hEARtest B850 2

C6- cycl oal kyl i dengs 4181, predQub
formula (3a) or (3b) Q%ip )n (

- - i eal. h
i R of s bR G ol

CH3 wherein 15 R3vhield crg eptiongBy chrodusedi mathy iftther | rofmetic erings Xantaining

indepenﬁ;ntly of anot her

and X

denot e hydrogen or Cl to C6-al kyl, preferably
denotes carbon and 20 n denotes an

Betergags:

hydr oge met hyl

integer from4 to 7, preferably 4 or 5, with the proviso that on at
| es of di hydroxyaryl

one atom X1, R8 and R9 are sinultaneously al kyl. Exanp

| east

conmpounds ar &refgiablyd Xoseptrsente asingle bond, C) to Cs-alkylene, C; to Cs-alkylidene, Cs to

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

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

G
/\

(3a)
R® R°
Ths
paEL
CH, ¢ (3b)
CH

wherein

15

20

25

R® and R’ can be chosen individually for each X' and independently of one another

denote hydrogen or C, to Cg¢-alkyl, preferably hydrogen, methyl or ethyl, and

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.

Examples of  dihydroxyaryl compounds are: dihydroxybenzenes,

bis-(hydroxyphenyl)-

bis-

dihydroxydiphenyls, bis-(hydroxyphenyl)-alkanes,

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



di hydr oxydi phenyl s, bi s-(hydroxyphenyl)-al kanes, bis-(hydroxyphenyl)- 25
cycl oal kanes, bis-(hydroxyphenyl)-aryls, bis-(hydroxyphenyl) ethers, his BMS
04 1 123- For &M 04 11123¢Foreigoxyphenyl ) ket ones, bis-(hydroxyphenyl) sul fides,
bi s- (hydr oxyphenyl) sul f ones, bis-(hydrgﬁyphenyl) sul f oxi des,

1, 1' - bi s- (hydroxyphenyl ) - diisopropyl benhzehes and nucl eus-al kyl at ed and

nucl eus- hal ogenat ed conpounds thereof. 5 Diphenols which are suitable for
the preparation of the polycarbonates to be used accordlngnvo t he invention

are, for exafdeoxyphemydhuikaones, rbastydraxyphenyd) hytdﬁdesyduhm toxyphenyl)

bi s- (hydr oxyp |)-al kan bi s dr ox enyl ) cycl poal k

bi s- (hydroxyﬁﬂ??{éf) sulgfs glé’g léén(y ydro%@g % r) et]ﬁg gls Qﬁydroxyphenyl)

bi s- (hydr OXYIﬂhﬁf}ngle&lzKﬁsom,nubleﬁs -aIRyThEaX i eiti¢leus helolgem@éd compounds

bi s- (hydr oxyphenyl) sul foxi des, a,a'-bis-

(hydr oxyphenyhereddi i sopr opyl benzenes and al kyl at ed, nucl eus-al kyl ated and
nucl eus-¢ hal ogenat ed conpounds thereof. Preferred di phenols are

4, 4" - di Wydr oxydi phenyl, 2, 2-bi s-(4-hydroxyphenyl)-1- 15 phenyl - propane, 1, 1
- bi s- (4- hydr mmwmeny\lvhrch he@ynhlt@w&ﬂethe Prepahition (oF th@pdryem&spﬁt&éwto)w ogdne,
2, 4-bi s-(4- hydroxyphenyl% 2- et hyl but ane, 1, 3-bis-[2-(4-

hydr oxyphenyR§<opdipg o9 [thee iHEREON bRty hddol exguple, shydraquinnnget FspIcinoL,

hyd h I3 , 2- bi s-
(5o ot ny Bl SRERSen Bict iy oS TRb I s SRRy PRSI ne 1) ©
20 sul fone, Blﬁ(hpdmxyﬁuﬁyljl rvalfiigs,- ébimﬂrdmxyplh@iyw Jetlzer sye thigy{Hydfoxyphenyl)
1, 3-bis-[2-(3,5- dinethyl-4-hydroxyphenyl)- Mgl'j@é pyl] -benzene and 1, 1

- bi s- (4LI yflr bsippese s ihydgo)g'pbertyfl] ﬁekfwﬁcp@r(b ; yihepih) spmhinistes, Twoy -bis-
P .
25 hyar ony phaRTy SEEN) FBREREy Rttty HEL BRURORTMlsn st bl

2, 2- bi s- (3, Shadgemitdydontpdupds pephenyl ) - pr opane,
1, 1- bi s- (4- hydr oxyphenyl) -cycl ohexane and 1, 1

- bi s- (4- hydroxyphenyl ) -3, 3, 5-tri net hyl cycl ohexane (bi sphenol TMC).
Preferred diphenols are 4,4’-dihydroxydiphenyl, 2,2-bis-(4-hydroxyphenyl)-1-

15 phenyl-propane, 1,1-bis-(4-hydroxyphenyl)-phenyl-ethane, 2,2-bis-(4-
hydroxyphenyl)propane, 2,4-bis-(4-hydroxyphenyl)-2-methylbutane, 1,3-bis-[2-(4-
hydroxyphenyl)-2-propyl]benzene (bisphenol M), 2,2-bis-(3-methyl-4-
hydroxyphenyl)-propane, bis-(3,5-dimethyl-4-hydroxyphenyl)-methane, 2,2-bis-
(3,5-dimethyl-4-hydroxyphenyl)-propane, bis-(3,5-dimethyl-4-hydroxyphenyl)

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

Particularly preferred diphenols are 4,4’-dihydroxydiphenyl, 1,1-bis-(4-
25 hydroxyphenyl)-phenylethane, 2,2-bis-(4-hydroxyphenyl)-propane, 2,2-bis-(3,5-

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,
30 3148172, 2991273, 3271367, 4982014 and 2999 846, in the German
Offenlegungsschriften 1 570 703, 2 063 050, 2 036 052, 2211 956 and 3 832 396,
the French Patent Specification 1 561 518, in the monograph "H. Schnell, Chemistry



These and further suitable diphenols are described e.g. in US-A 2 999 835,
30 3 148 172, 2 991273, 3 271367, 4 982 014 and 2 999 846, in the Gernman

O f enl egungs BMB0At1el?31FGERN703, 2 063 050, 2 036 052, 2 211 956 and 3 832
396, the French Patent Specification 1561518, in the nonograph "H Schnell,
Chemi stry BMS 04 1 123-Foreign -12- and Physics of Pol ycarbonat es,

I ntersci ence Publishers, New York 1964, p. 28 et seq.; p. 102 et seq." and

in "D.G Legrand, J.T. Bendler, Handbook of Polycarbonate Science and
Technol ogy, Rad Fdysicerk Eolyathorees Intpowienge Ppbligherss Ngw Yok |1864.he 2faete of

t he honopol y b e I n i [ I } se of
copol ycar bongﬁésg' p \;\%t/g les eqcﬁ)olrl%d %i E)hghg?% ngdr’ éI'TZﬁ'%ﬁgl§g¥a%R§&g?fplﬂoé%%0nu%ed,
li ke all ot h&cieabemid Béchnalody AMricki BeRkes Mest Borke900dsigd ¢t eed.he synt hesi s,

may be contamnated with the inpurities originating fromtheir own
synt hesi s, handling and storage. However, it is desirable to use raw

mai eriale whirghALRe AT RULEnBRRORRIBE: ont} olNERBPLLAGHLQIR M AR

term nators require reg I'ng e’ nol ecul wel g uch as

al kyl phenol s caseroflrapdliycarbamat@tevacdr, mqre idéphendls tayd gglopéd. Tlsodiphetiold ysbénol ,
cunyl phenol , .chl orocarbonic acid esters thereof or acid chlarides of
monocar boxy!| illi(ea”i]i ke chemicalsrand awiliagy subsianges, addgdrjon theopvathegise may théer £ ed

with the 15 hj i L tQ.: r i: . dto
the 'synt heai &0 RARERELEH T Ke iifniicr BIERRNAL o it Den S FAEE N maRiALHR
chl or ocar bonistoragel Hevavegrivis dssieable totusé Faw matesialstwhioh tufeeas pasecdsi ppssibiext ur e
or, in t(ﬂe case of acid chlorides and chlorocarbonic acid esters as chain
term nat'ors, as long as sufficient phenolic end groups of the polyner

formng are q\h@ixﬁﬁl%lfﬁa tibh& BA A inIOVEGhired 107 r&di g tRE FoMRLAE WRightO
term nators are adde Calfter thele%wgsgenaﬁ?%en, atr a pl §ce oroql%t av%o% nt in
ti me when phodgenephenohor! atkyphemolgs entpatticular hphenat,apytet-bhydphensl, yied- been

netered in, or ey ,are netered in before the catalyst, to e@ﬂer.wit t he
catal yst or ioﬁtybg'_lpé‘i’ll’ éPmtyﬁ‘F%?lo .Ch]iOFf’cf‘%é’nkca?Fé r’?ﬁtﬁﬁe&‘,eyeé’%)?r t?rcgin Pﬂ‘éesa ents or
branchi ng agemnofiibbafIRSaci® (Hen#aREs of2BeR BaRCdRfink@rd AR SHE RASHEA tHeut
conventionally before the chain term nators.
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,

phloroglucinol,



Trisphenols, quaternary phenols or acid chlorides or tri- or tetracarboxylic
acids, or also mxtures of the polyphenols or of the acid chlorides, are
conventi onal IBMi9dd, 123Icoreigof t he conmpounds which have three or nore than

t hree phenolic hydroxyl 30 groups and cange used are, for exanple,

phl oroglucinol, BMS 04 1 123-Foreign - 13-~
4,6-dimethyl-2,4,6-tri-(4-hydroxyphenyl) - hept - 2- ene,
4,6-dinethyl-2,4,6-tri-(4- hydroxyphenyl) heptane, 5 1 ,3, 5

-tri-(4- hydroxyphenyl) benzene, 1 -tri-(4-hydroxyphenyl)-ethane, 10

- hyd
t2”2 E)4s %/4r 2&%@8%%1&)%23{%% %&H@% e?yl"]emﬁ?ropane

2, 4-bis-(4- hydroxyphenyllsopropyl) phenol 15

tetra-(4- hydroxiphenyég ane. me of the other trifunctional conpounds
are 2, 4-di hyd ‘b6é61(ﬂl hyflqubfﬁlgqnyl) heptane, cyanuric chloride and

3, 3- b| s-5(3 nmet hyI 4- hydr oxyphenyl ) - 2- oxo- 2, 3- 20 di hydroi ndole. Preferred
branchi ng agents are 3, 3-bi s-(3-nethyl -1, 4- hydr oxyphenyl ) - 2- oxo- 2, 3-

di hydr oi ndol &,3%uki-{4-hydrokyphepghitedzemey phenyl ) - et hane. 25 The catal ysts used
in the phase interface synthesis are tertiary amnes, in particular

triethyl am ne, tri butyl amne, trioctylamne, N-ethylpiperidine,

N- net hyl pi perl pi peri di ne; quaternary ammoni um salts,
P Ry ARk

such as tetré uty ylbenzylannnnlun1/ tetraetyl anmoni um
hydroxide / chlorlde / bronlde / hydrogen sulfate / tetrafluoroborate; and
t he pho honi urp orrespondl ng to the ammoni um conpounds. These

0 C
corrpoun ar & ‘él'g‘éf né{ g h§r’ lmgthaggase i nterface catalysts in the
literature, are connerC|aIIy

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

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

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

Preferred branching agents are 3,3-bis-(3-methyl-1,4-hydroxyphenyl)-2-oxo0-2,3-
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 /
chloride / bromide / hydrogen sulfate / tetrafluoroborate; and the phosphonium

30 compounds corresponding to the ammonium compounds. These compounds are
described as typical phase interface catalysts in the literature, are commercially

obtainable and are familiar to the person skilled in the art. The catalysts can be



obtai nable and are famliar to the person skilled in the art. The catal ysts
can be BM5 04 1 123-Foreign -14- added to the synthesis individually, in a

m xture or aBMS&OtdelBvFaeigs and successively, optionally also before the
phosgenation, but neterings after the irTN(roduction of phosgene are

preferred, unless an oni um conpound or fures of onium conpounds are used
as catalysts, in which case an addition before the 5 netering of phosgene is
preferred. The catal yst or catalysts can be netered in bulk, in an inert
sol vent, prefaddesbity thpasyngiesishéandvadyallys bonat mixiyret hesilsy side dyssidesandn

aqueous sol utj . L. C 0 hg tertiary. am,nes then a ni um
salts ther egk&\g\ﬁs?%@gc Pgtééﬁgye?%(r?a CF?/r% m%reie a Sg‘g%ll § bluﬁ npl)%t?l:t%F Su?%%n%
hydrochl ori ¢ imeddictidd of provgeRd aaprafeyrstisudéss anS@iumr cop@iound 98 Wik furéf oft he

total anmount of catalysts are 10 netered, varioqus nethods of netering can of
course al so BBl compQueds g usedr ap Gatalysisade Whieh gese, anjaddition; hefere fige t ot al

anount ca IS : 100 %, | es of
bi sphenol s emt%é{gzef%ﬁggéﬁég%e 8 @10{}% %ta%tgfcatg@%técgﬁﬁgr f/qudr}e erlg.’rgl y
0. 05 to 5 noliftanlibertselveat)yreferabiyakhanddithe pob/chbonge | syathesionait &lso @aranal so be

added in the conventjonal nmounts to the pal ycarbonates according to the
i nvention. TREueHs selusignoand iyithe case of Jhe yaltafyarpings dhey ashammpearin saliss e or

the col our (shabif Wi Rlas, ShABbEY n@RAIN In Srbula B Gt Ge 3R, 2gent .

flow auxiliaries, antistatic apt the polyner properties
particul ar stewsslecatilystpacd used ok i partsamsuh ofsthe ubtaérasjouht affeatabystd g
agents,. 20 colouring agents,. glass fibres These additiyves can be added to

the pol ifer matered. eAripns imathads mﬁerareﬁ/_cadb)eﬁ fouse #lpq O cagicgyoul &) yamgus
different m ?ﬂalééseér a[tavﬁfloﬁﬂ]j &y tTico B aﬂbﬁl?tcotflc)(tagiléfsgﬁgd iss’&lt\%égqm(ﬁf to fohe

pol ymer or after melting of granules, in a so-c conpoundi ng step. In
this 25 cont exdl%, tHasedadulithé wesdesoof bisphenodss employedf prefenatile Oald 6d 8t moPhe
polynmer nelt as.a solid, |. as_a powder, or as a melt. Another method of
metering is tpﬁ'élcﬂgaélyd’Fefg‘??leX(gp%éﬂéﬁ’é’ (%or m xtures of nasterbatches of the
additives or additive mxtures. Suitable additives are described, for
exanple, in "Additives for Plastics Handbook,

15 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.
mould release agents, flow auxiliaries, antistatics) or adapt the polymer properties to
particular stresses (impact modifiers, such as rubbers; flameproofing agents,

20 colouring agents, glass fibres).

These additives can be added to the polymer melt individually or in any desired
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
25 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.

Suitable additives are described, for example, in "Additives for Plastics Handbook,
30 John Murphy, Elsevier, Oxford 1999" and in "Plastics Additives Handbook, Hans
Zweifel, Hanser, Munich 2001".



30 John Murphy, Elsevier, Oxford 1999" and in "Plastics Additives Handbook,
Hans Zweifel, Hanser, Miunich 2001 ". BMS 04 1 123-Foreign -15- Preferred
heat stabili BM$04dd23{horcignanpl e, organi ¢ phosphites, phosphonates and
phosphanes, usually those in which the OFganlc radi cal s consist entirely or
partly of optionally substituted aromatic radicals. UV stabilizers which
are enployed are e.g. substituted benzotriazoles. These and ot her
stabilizers can be used individually or in 5 conbination and added in the

fornms menti oRederres hens stahihaess arePIf@C@éﬂ@im@ Qreaiit iphosmbhites,sphsisplanates and
rel ease age”hﬁcgglr{y ’lr s{ﬁ(ﬁ? Hos@h Whkend E‘le o ag%glc rﬁﬁﬁhl@ cpﬁ‘§1§tyen?i g r?l? '?D'r eover

be added. Pe Prasteara are
preferred. Tbpyoratle selmltmy@dromaub hadiests. VBV mblllzhrawﬁidatané EmprQed)ﬁI%feeg‘ abl y in

an anount of fromO0.02 to .% based on the weight of the corrp03|t| on.
Suitable fl aﬁ@SFIBtt%dr lepalﬁ@trlaa%ipi i Vhese andothrbuahilizess ean kg wsediindividupliyerany |
phospha ne- cont ai ni ng
conpoungs, llh%&génﬁdgrgngﬁrg{ﬁgébﬁhosp I(S)r%?(?:ﬁ%@fagméﬂg&s and br om nat ed

ol i gocar bonat es and polycarbonates, and, preferably, salts of fluorinated

organi c sul fgnic acids. Suitable |rrpact modi fiers are, for exanpl e, graft
pol ymers conpFacsssing aweligiespsich agmenld relesse agepisaisuplly detivativen of lopga

pol ybut adi e“gléz{r ?‘?&%ﬁf e (?Sﬁ)@/?(ﬂ ﬁfof‘ edvdPB 5ddeao lfeg{ear%éfﬂ&?tm bétr%&t?é%teoarnd%i&}ol

acrylate rub ene propy ene rub nd graft nono chosen
from at | easmonostearate@nge rard pmﬁertdde ey upe emphoiysd bmghe:ﬁsei,\tey foe i€ 3 mixture,

acryl o | trile al kyl net hacr te ef er abl t met hacr
interp rQet raPTegeddléllyl 1B &h SmoNgt % f?r é:&lé?\/\br"ﬂsyvﬁgq‘?g 1, il e Eﬁyr@t\i‘ﬁl
met hacryl at € corfposHiot. ene/acrylonitrile. 25 Col ouring agent S, such as organic

dyestuffs or pignents or inorganic pignents, IR absorbers, individually, in
a mxture or also in conbination with stabilizers, glass fibres, glass

(hol T ow) beagulta%ri'e fla Orx%%%a?nt faldd}tﬁfz:ss ‘are pHosp?)!itte gsrterps)r le e. trip%gr(lqudphosphate,
resorcinol-diphosphoric acid esters, bromine-containing compounds, such as
15 brominated phosphoric acid esters and brominated oligocarbonates and

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
20 (preferably ethyl or butyl acrylate rubber) and ethylene/propylene rubbers, and graft
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.

25
Colouring agents, such as organic dyestuffs or pigments or inorganic pigments, IR
absorbers, individually, in a mixture or also in combination with stabilizers, glass
fibres, glass (hollow) beads and inorganic fillers, can furthermore be added.

30 The present Application furthermore provides the extrudates and mouldings

obtainable from the substrate materials according to the invention, in particular those

for use in the transparent sector, very particularly in the optical uses sector, such as



30 The present Application furthernore provides the extrudates and noul di ngs
obt ai nable fromthe substrate materials according to the invention, in
particul ar t &S 04 bi231Eereign t he transparent sector, very particularly in
the optical uses sector, such as BVM5S 04 & 123-Foreign -16- e.g. sheets,

mul ti-wall sheets, glazing, diffusing sC 8&ns and | anp covers, or optical
data storage nedia, such as audio-CD, CD-R(W, DVD, DVD-R(W and m nidi sks
in their various only readable or once witable and optionally al so

repeat edly vagtshedte mwltiowilheheets, gazimedigﬁﬁleigerspreiem/em{) lagwp dayetsher opticel

provi des the e of the polygarbonat rdin Wpvention for the
D oauctron of ik iPirgt el ERECRRR D FR AN BV Y BREDY B gRE g o
the inventiorn feef ek Yordp! esdbRobAldRce GRitable ankl opfiGxdlys 86o R¥pdafidBet | on
moul di ng by known processes. A disk produced in this way can be e.g. an
audi o- CD or avHigpleremhedimenth, CD-R, CD-RW DVD, DVD-R ~DVD+R DVD- RW
DVD+RW og BR. The CD-R (wite once, read many) thus conprises a substrate
havi ng concentrically 15 fornmed gui de depressions (pregrooves) which are
transferred fThenprasent invehtidrefipthaingore ipfovidied thejuscof the pabuhthongepioriitg Via a
tenpl ate which has depressions on a sub- micronetre scale, these are
transferred dedhgaventionfar thepradpctigr af eytrudates andhmopldingsi n t he i nj ecti on

noul di ng process. The CD-R conprises the abovenentioned substrate, a
dyestuff recording layer, a reflection |ayer and protective |ayer, which are
appl i ed 20 orTHeasubstite thadstial acédiding ub she mvention, priferablgpotyvacbondieptdiche

exanpl e_for a once- wjtable optical disk which can be read agai n.several
times i &0t he MREsSsed Rihinggstion MmAWding Y knewa pragessbe A aiskpradugsd iy Bisowali ng

| ayer, a reflectyop | aye 1 1L OR At Yd: A% OBRCH i ; e i 3% €

| i kewi se applcﬁgdﬂei ﬁ'gf %%{séuggdg]ggrjlg}e % %ﬁ)ftgucggt@%’r gtﬁeﬁ’ S?SBW’bQ éb%ggl%’nd are
gl ued with a BéDeRJDUBRW, DVIMRWigBR.. 25 The dyestuff layer is applied
via a "spin coating" process. In this production step,

The CD-R (write once, read many) thus comprises a substrate having concentrically
15 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
the injection moulding process. The CD-R comprises the abovementioned substrate,
a dyestuff recording layer, a reflection layer and protective layer, which are applied
20 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
a protective layer which are likewise applied in this sequence to the substrate
described above and are glued with a second disk ("dummy disk").
25
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
layer of the substrate and introduced uniformly in the radial direction into the
depressions of the substrate by rotation of the disk. After this step, the dyestuff layer
30 is dried.



the particular dyestuff, dissolved in an organic solvent, is applied to the
information |ayer of the substrate and introduced uniformy in the radi al
direction intBMSHM 1 i23Fersignons of the substrate by rotation of the disk
After this step, the dyestuff |ayer 30 i§ dried. BM5 04 1 123-Foreign -17-
The dyestuff to be used for the use desé#ibed above has an absorption range
which lies in the range of the | aser used (300 - 850 nm. Exanples of
dyestuff types are e.g. cyanines, phthal ocyanines, squarylium dyestuffs,
pol ynet hi nes, Thsydyestuintoshedased Homotby rise deseribige shayierhas anrabserntipn range which

napht hoqui no : knon I O - | at such
ne e o lazo dnsinfL PhBEYE BRSrARE LA PR, mgf = ERnples o SeRR R RR
dyest uf fs haweg.acyaniads, Spighdlbcy@ings,! squhtyyiumndyadts, Holyuithinéy/ pyriliuty gadhi C
solvents and |jght-fastness and are therefore preferred dyestuffs for the
uses descri bebioppaljan dygsteifsnsdaaniliness sarhinqyingnes, apthsaquinengs [and vapges) |

tate,cket \ t : )
Sobut yi ket ARaRLeiRHE® ¢BRpIBen ol tYte. 451 SBGHHSEtSh YORERHRAS cyihe b
hydr ocar bons, phthatdtyasinds. 2Thise lllyestoffs havee good sidrnabseakiivity andgodé selubiligh as

di et hyl f or mam de,  hydr ocar bons uch as cycl ohexane, _ net hyl cycl ohexane or
et hyl cycl ohexXBMEganig plvents ap nght;?aﬁnESSa@mi e dhergfore arq,faﬁeff dyestuffssios they

et hanol , propapok ﬂl;ézﬂb panol , n-butanol and di acetone al cohol, fluorinated
sol vent s, sugﬁ a;”ﬁf ,3,%—fetrafluoropropanol, and gl ycol ethers, such as

ethyl ene glycol nononethyl ether and propylene glycol nonomethyl ether.

These ¢ be _enployed [ndividually oy a xtureg. Preferred sqlyents are
Fluor i nild ed SoTRTAISOT Solygls ase esers, wich af Bk pqes, FORSSRYPD as methy! cthyl’

oct af | uor openteapgl BhekdNahy! nfHRAT isoBRy Kepdne® Ghll 0P 4L @M Rhyl 8- HEptahSAERN | Si NG
gold or silver, chﬁgge appl?éd tgﬁﬁhgodygstjgéelayer ’J?a ayéputPer?ﬁg

net hod. A pr (Da¢H),vehlbayaed dedrapttionsnabich be laddichkuodtbartehend robidrefotmpon
ayer. ﬁg e s A L GG ommatlide® bbbt ' Sher®"st {SeoiBkane® ' S

methylcyclohexane or ethylcyclohexane, ethers, such as THF and dioxane, alcohols,
15 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
employed individually or as mixtures. Preferred solvents are fluorinated solvents,

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

20
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
reflection layer.

25 The disk substrate according to the invention and the optical disk according to the

invention show clearly improved antistatic properties and improved coatability.

The injection-moulded part is obtained by conventional injection moulding
processes. In the examples part of the present Application, the injection-moulded

30 part is produced as follows:



i nvention show clearly inproved antistatic properties and inproved
coatability. The injection-noul ded part is obtained by conventi onal

i njection noBMBd 1 B3ekbmseigas. | n the exanpl es part of the present
Application, the injection-nmoulded 30 ngt is produced as follows: BVM5 04 1
123-Foreign -18- An optical disk is choseh for production of the noul di ngs
according to the invention; the followi ng injection noul ding paraneters and
conditions are established: 5 Machine: Netstal Discjet Tenplate: Audio

st anper Cycl é\n joptical4digk -isAcl®sen (fon productigmmyfl 8 mewldingredecotdiagsto thed Mel t
tenperature: .310. .- 3 Substr.at e.di mrensi,ons:_  Audi,o- CD 15 ld

tenper at ur o dRVePHET af TVEHER RIeBioL BEPURE et 2a eettidipeat on
noul di ng pr oge@blishednew audi o stanper is inserted into the nmachine. Before
the new stanper is inserted, the entire injection noulding unit nust be

cl eaned fromthe preceding material so that the neasurenment values are 20
not falsqfie Tl .el. fromE tec (EM- 581230) is used to neasure the
el ectri (Szﬂal f%?@ll{eéﬁlre{eg#gﬁ%%?tmmdi ately after the end of the injection
nmoul di ng process, the noulding, in the exanples part of the present
Application a disk, is renoved via a robot arm 25 and stacked. During this
operation t hd egipdate:rhadio s@MPsbne into contact with netal, since otherwise
the neasurenent is inpaired. Furthernore, any ionizers present nust be
switched off. The field nmeter is positioned above the disk at a di stance of
100 mm from tQyele tdfle:H02 i 26k (A thdiexkmplds hiraionelhé.4agntre of the field nmeter
is positioned such that its projection on the disk currently to be neasured
lies 39%m outside the centre of the

Melt temperature: 310 - 330 °C

Substrate dimensions: Audio-CD

15 Mould temperature on the template side: 60 °C

Before the start of the injection moulding process, a new audio stamper is inserted
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

20 not falsified.

A field meter from Eltec (EMF 581230) is used to measure the electrical field
strength. Immediately after the end of the injection moulding process, the moulding,
in the examples part of the present Application a disk, is removed via a robot arm
25 and stacked. During this operation the disk must not come into contact with metal,
since otherwise the measurement is impaired. Furthermore, any ionizers present

must be switched off.

The field meter is positioned above the disk at a distance of 100 mm from the
30 horizontal disk surface. The centre of the field meter is positioned such that its

projection on the disk currently to be measured lies 39 mm outside the centre of the



BMS 04 1 123-Foreign -19- disk. The disk is not noved during this operation.
The field is thus neasured within a period of 3 - 10 seconds after

concl usi on oBM$SO4ilni28ekargignnoul di ng process. The neasuring instrunment is
connected to an x/y plotter, on which th? particular 5 values are printed
out. Each disk neasured is thus assigned 3 particular integral value of the
electrical field. To limt the anount of data, 100 neasurenents were
performed after the start of the process, i.e. the corresponding electrical
field of thediski The dishGs doiskevedaduring this dperatiaro OThafi¢lt éy thue aasuwedwithiner e
carried out after. eyer 60 m nutes. ‘Af.ter.the .4th measyrenent series, i.e.
after approx?pﬁgﬂ%ﬁfg,'xpﬁ%conri{%a zfgﬁ?lgﬂﬁlﬁf)f{hg ‘@F%tb%‘efaf’%@r?%%%?%yi ng out th
measurenent, it is to be ensured that the atnospheric humdity during the
measurenent is 30 to 60 % preferably 35 to 50 % and the roomtenperature

is 25 to 28 (he meeapwang)jnstument pernneeied dm aB ary ottesr on ahigduthe\pagticudasi n
oo ; . i torabl v "
yest urt and REL AT BIREE Y. BacR MAARRENAR RG0S ool o Binkpas fudtfal' M°

c
dyest uf f~ and I's pre y use

appl i cation ehludyEshaitlectdicalr fidd atTaligitstheag@unf of2d41an fo0omEdsifemdnt@EROSt
track. The speed of rotation during application of the dyestuff is 200 rpm
20 To di st ri Betfermadeatics|thy stamh of e Propss.dift itheecatresrondingelepiaied fiedd phtheeased

1o 5,000 1Py 138 LAANGR!kidied {db AHRSE tbsuboind R IRNE ERHDE F BterTRANS. O

i ght m croscopy exam nation 0O e 1 nner region coated"wi th
dyestuff. |f 66 siéutest i Qtftek rthen 4th heeasatement aehdes, dfe. Qfter rppix. I3 gbas, the f ound
at a place of the outer dyestuff edge, 25 the wetting properties of this

di sk ar¥® i nadegdementas $t9pp§ter i ndirect possibility of measuring the
coatability is that of checking the disk coated e.g. with dyestuff wth a
canera or |aser system In this case, the information recorded is eval uated
via i mge pr &esscagyisgfduhathe meadumaient,ng isrtoobs enbured thatcthe Bhoapleric

et SRR T I I R N
room temperature is 25 to 28 °C.
15
The dyestuff application can be carried out via "spin coating" as described above. A
phthalocyanine is preferably used as the dyestuff and dibutyl ether is preferably used
as the solvent. The application of dyestuff starts at a distance of 2 mm from the
innermost track. The speed of rotation during application of the dyestuff is 200 rpm.

20 To distribute the solution over the entire disk, the speed is increased to 5,000 rpm.

The coatability with dyestuff is measured here by means of light microscopy

examination of the inner region of the disk coated with dyestuff. If a deviation from

the colour edge of 0.5 mm or higher is found at a place of the outer dyestuff edge,
25 the wetting properties 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 laser system. In this case, the information
recorded is evaluated via image processing software and wetting errors which occur

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



-20- Exanpl es Exanple 1: 5 The pol ycarbonate is prepared by the known phase
i nterface process. A continuous process is used. The bi sphenol ate sol ution
(bi sphenol A;BMISIM 1 12BRbeign 2. 12 nol NaOH/ nol BPA) is fed into the reactor
at 750 kg/h (14.93 w.%, the sol vent (rribhyl ene 10 chl ori de/ chl orobenzene
1:1) at 646 kg/h and the phosgene at 56 Rg/ h and the conponents are
reacted. The tenperature in the reactor is 35 C. Sodi um hydroxi de solution
(32 w.% is furthernore also netered in at 9.97 kg/h. In the course of the
condensat i on Exsmplepn, a second anount of sodi um hydroxi de sol ution (32
w.% is mnmetered in at 29.27 kg/h, as well as a solution of chain
termnators (11.7 wt.%tert 15 butyl phenol in nethyl ene

chl ori de/ chl q_g%_@qme 1:1) at 34.18 kg/ h. Thereafter, N ethyl piperidine,
di ssol ved in nethylTene chloride/chl orobenzene (1:1; 2.95 wt.%

N-et hyl piperidine) is fed in at 33 0 kg/h as a catalyst. The phases are

cepar 2 . A M AR BRGRR IERAS SR M e b TSty

concent r at ed,prbdess isage&ntrate i s 20 concentrat ed in an evaporating tank and
the polyner nelt is spun off via a devolatilization extruder and
granul ated. The granules obtained are dried for 6 hours and then processed

to di sks on ar@q; i ini i | di over
cycle tinme of ﬁéshglé%lﬁ@ S%ﬁgﬁhékgéﬁeﬂ%k atgg@ecgr}etggt i‘Gne gqragljrir-eE 8??9 in audi o
stanper is used asot e tresqbats. 750e ketheql498alwti%g! dleofso&wﬁh @hethylend i r st
100 di sks is nmeasured with a field nmeter as descri bed above. After one

hour, al€ urt rétoridgishlgraenzence 1itg 8 H46cka/h andcthe pliosgenet a{e56.4 kgdr and the
| d f i
Cose 100 i oiotbotle AL R EREHSe i M LORITR 55 o SEMBEBSRET,

result of 3Goltienf(B2 wd.%heia Fuitlsrmote also mstened inmatP.9f. kghh. b the coursSMb thd 1

123- For ei gn ) ) . . . .
g 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 dried for 6 hours and then processed to disks on a Netstal
Discjet injection moulding machine (see above) over a cycle time of 4.4 seconds
25 under the abovementioned parameters. An audio stamper is used as the template.
The electrical field of each of the first 100 disks is measured with a field meter as
described above. After one hour, a further 100 disks are measured in succession; the
injection moulding process is not interrupted here. Furthermore, likewise in each
case 100 disks are measured in succession after the 2nd and 3rd hour. The result of

30 the field measurement is shown in Fig. 1.

Fig I:



-21- 0 h Measurenent of the first 100 disks after the start of the injection
moul ding process 5 1 h Measurenent of a further 100 disks after 60 m nutes
of a conti nuddMSiOdjlet23-Boreigmoul di ng process 2 h Measurenent of a further 100
di sks after 120 m nutes of a continuous bgjection moul di ng process 10 3 h
Measurenent of a further 100 di sks aftef <180 m nutes of a continuous
injection noulding process Exanple 2 (conparison exanple): 15 The

pol ycarbonate is prepared as described in Exanple 1. However, the
bisphenolate sol ution (bisphenol A) is fed into the reactor at 750 kg/h

14.93 wt. t.h org d gnzene 1: 646
l(<g/h and the pﬁc)s]gg‘?ts% ate té’gqg%fméél%&ﬁ @%W{ﬁ 85;[%}) gdfyﬁf”%m)(’ﬁ%%% .99 is
furthernore |gkemwsse nmetered 20 in at 12.34 kg/h The second anpbunt of

sodi um hydroxi de solution is 36.20 kg/h; the anbunt of chain termnators is
34.18 kg/h at the concentrations stated in Exanple 5. The anount of

catalyst j | S e rb i.n

35 Tha o anuilds sl kAL 0% HPuich 1685k Rt R0 Al oPBd bR s
on a Netstal mdaigingpkodesy €ction noul di ng machi ne (see above) over a cycle
time of 4.4 seconds under the abovenentioned paraneters. An audi o stanper

is used as the tenplate. The electrical field of each of the first 100

AL e eﬂle‘%&r@m@ntfdﬂ Jgrtﬂ?ﬁ Fo ks Saﬁ‘?? ?54{ E.‘?rﬂzé%b aecorﬁ%&fs B dgﬁ-our

further 100 disks are nea I'h succes jec Ion

process is nokouldingprotessed here. Furthernore, |ikew se in each case 100
di sks a{e measured i n succession after the 2nd and 3rd hour. The result of
the fiell neasurement is shown in Fig. 1. BM5 04 1 123-Foreign

3 h : Measurement of a further 100 disks after 180 minutes of a continuous injection

moulding process

Example 2 (comparison example):
15
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.%),
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
20 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

described in Example 1.

25 The granules obtained are dried for 6 hours and then processed to disks on a Netstal
Discjet injection moulding machine (see above) over a cycle time of 4.4 seconds
under the abovementioned parameters. An audio stamper is used as the template.
The electrical field of each of the first 100 disks is measured with a field meter as
described above. After one hour, a further 100 disks are measured in succession; the

30 injection moulding process is not interrupted here. Furthermore, likewise in each
case 100 disks are measured in succession after the 2nd and 3rd hour. The result of

the field measurement is shown in Fig. 1.



-22- As is shown in Fig. 2, the field strengths on the injection-noul ded
parts nmeasured clearly lie outside the range according to the invention. 5
0 h : Measur @MBt04df 123kEorkignst 100 di sks after the start of the injection
nmoul ding process 1 h : Measurenment of a éurther 100 disks after 60 m nutes
of a continuous injection noulding proéé S 10 2 h : Measurenent of a
further 100 disks after 120 m nutes of a continuous injection noulding
process 3 h : Measurenent of a further 100 disks after 180 minutes of a
continuous injection 15 noul ding process Table 1 Exanple no. E field E
field Defects, on the .starti aluel value after .3 h2 inner edge3 kV/ mj
v 1 s 1305 e hERp R b A e YR Sienlhs 55 B ikerboaolitfE bef s of
the el ectri caleatly@letbutiidd the rdrigeakcok@gdd Mesnvendior ed 2 Average val ue
(integral) of the electrical field of 100 disks neasured after 180 m nutes
of the continuous injection noulding process 25 3 Wetting defects on the

i nner edge of, the di er, I, Cabi of. d tuff; et ected reans of
| i ght m'd%r 0s coo%)y Aé’%@?‘ﬁ%’tg%ngr?f é’?ﬁ’gﬁgﬁ f?bfg‘gu Ifjtre éi}@efls}-é&sqf tlégt"é]relf 'Y 'é’?%‘lrésag%.
Substrate natpesseds , characterized in that the integral value of the

electrical field, nmeasured at a distance of 100 mm from the correspondi ng
injection- 5 noulded articles which have been produced within the first 5

monutes of a;p. pveasurement of a further 100 disks after 60 minutes of a continuous injection

moulding process
10
2 h : Measurement of a further 100 disks after 120 minutes of a continuous injection

moulding process

3 h: Measurement of a further 100 disks after 180 minutes of a continuous injection

15 moulding process

Table 1

Example no. E field E field Defects on the
starting value' value after 3 h® inner edge’
[kV/m] [kV/m]
1 -13.0 11.5 no
2 25.5 41.0 yes

20 ! Average value (integral) of the electrical field of the first 100 disks measured

Average value (integral) of the electrical field of 100 disks measured after

180 minutes of the continuous injection moulding process

25 3 Wetting defects on the inner edge of the disk after application of dyestuff;

detected by means of light microscopy evaluation



continuous injection noulding process, is between -30 and 0 kVVm and
preferably between -20 and 0 kVVm 2. Substrate material according to claim
1, charact er iBM8 04l t23aForafgner 180 - 185 10 minutes of the continuous

i njection nmoul ding process, the val ue of %he electrical field, neasured at
a distance of 100 mnmfromthe correspona? g injection-noulded articles, is
between 0 and +25 kV/m and particularly preferably between 0 and 18 kV/ m
15 3. Substrate material according to claim1l, which, after 3 hours, does
not exceed datenftlaims average val ue of the electrical field of +18 kV/m
nmeasured at a distance of 100 mmfromthe correspondi ng injection-noul ded
articles. 20 4. Substrate material according to claim1, characterized in
that the integral Subsfrate ndteridiecledrautérizeddh thatethe integalb wilkd oftthé elécticance of
100 mm fromthe correspondl ng injection-noul ded articles which have been
produced within tiifdd.rmeasured atiandistanceopt HOGmvn ifieabths ¢asfespending ’fﬁlﬁfFlGPﬂg
process,sis bet

conti nuous 25 1| nnglg |1%%p%@gﬂé%%%%?§%nﬁé%§ﬁ§thé %l?%gfgélgle% ri ca(ifaafl el d,
nmeasured at a di s:banmmmfmjbeﬁormmdlﬂdmg tﬂn@cessgrlsdmmenii B9 amd OckVmm- amul ded
articles, is betwe%fg %a}g\d +25 51 Substrate material according to
claim1, charact eIS&@R0ODaYEEN 2 Qikeq 30 value of the electrical
field, measured at a di stance of 100 mnfromthe correspondi ng

i njection-nmoul ded articles which have been produced within the first 5

m nut es of a 2ont iSubstuse mutearcl iacnmrdﬁngltcdb]agnprdmaxserizieﬂ Bkt @fterl1802-31850r ei gn

- 24- bet) en -30 and 0 kV, rHe and, after .180 - @llm nut es OL a ﬁ%nt' uous
injecti moul di ndMiPKs edstheneonfinpons greqhion meBlding prjcess, dhgy va at a

di stance of 100 madcham R, %%a%ﬁ%@%’ﬂ@ di&aﬁd?:l SCIOPAM PO &rbes dﬁdrﬂﬁlg i's
between 0 and +25 kV/ m and which, after 3 hours, does not excee

injection-moulded artlcles is between 0 and +25 kV/m, and particularly

preferably between 0 and 18 kV/m.

15 3. Substrate material according to claim 1, which, after 3 hours, does not
exceed an integral average value of the electrical field of +18 kV/m,
measured at a distance of 100 mm from the corresponding injection-moulded

articles.

20 4, Substrate material according to claim 1, characterized in that the integral
value of the electrical field, measured at a distance of 100 mm from the
corresponding injection-moulded articles which have been produced within
the first 5 minutes of a continuous injection moulding process, is
between -30 and 0 kV/m, and after 180 - 185 minutes of a continuous

25 injection moulding process the value of the electrical field, measured at a
distance of 100 mm from the corresponding injection-moulded articles, is
between 0 and +25 kV/m.

5. Substrate material according to claim 1, characterized in that the integral
30 value of the electrical field, measured at a distance of 100 mm from the
corresponding injection-moulded articles which have been produced within

the first 5 minutes of a continuous injection moulding process, is



5 integral average value of the electrical field of +18 kV/m neasured at a
di stance of 100 mm from the correspondi ng injection-noul ded articles. 6.
Substrat e natBVS AU ladSelfattigg to clains 1 to 5 for transparent moul dings to
be coated. 10 7. Polycarbonate as a subiér ate material according to clains
1to 6. 8. Use of the substrate material“according to claims 1 to 7 for the
production of noul dings and extrudates. 15 9. Mul di ngs and extrudates

obtai nable fromthe substrate materials according to clains 1 to 8. 10.
Optical data stor &geveeadi3Qnansk 0dkY/musandgalierr b - olftSamiatiese of roeantingous20

substrate materi ali Je&‘fo%%%ﬂ@né 8ro%jss%itﬂ§ chlluTeOof7the electrical field, measured at a

distance of 100 mm from the corresponding injection-moulded articles, is
between 0 and +25 kV/m and which, after 3 hours, does not exceed an
5 integral average value of the electrical field of +18 kV/m, measured at a

distance of 100 mm from the corresponding injection-moulded articles.

6. Substrate material according to claims 1 to 5 for transparent mouldings to be
coated.
10
7. Polycarbonate as a substrate material according to claims 1 to 6.
8. Use of the substrate material according to claims 1 to 7 for the production of
mouldings and extrudates.
15

9. Mouldings and extrudates obtainable from the substrate materials according

to claims 1 to 8.

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

20 substrate materials according to claims 1 to 7.





