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V\D 2006/ 072352 PCT/ EP2005/ 013222 Substrate material s
for transEarent i njection-noul ded parts *159159*

The
pr eSEM9R{2&Ht i on provi des pol ycarbonates as a FCT/EP2005013222

substrate material for the production of trallbpdl ent -

i nj ection-moul ded parts, in particular for
production of 5 injection-noul ded parts and rmul druwmm”“”mm
which are to be coated and are obtainable fromt
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par frhgsph@ht §Hetd) Eﬁib‘sP&ﬂtféEﬂ 15db@ medli R &bor optical storage media
i njection- noul ded parts fromthe polycarbonates

accor dsn grttCIﬁStfmn ithevanterholnvef glazihgs segkoss, rsavleas &.g. diffusing screens.

rel .endency towa

T et B LB R e, MO RuRe ol siorabe petie apg gamers or
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Optical data recording materials are increasingly

bei &Rpduseabilitys apdrweBng qepeatdpnd argGulishle org. for application of

arc [

of ?)r/]e?éslﬁ}tgyfg%go?mgro)? a;?a!i—@cg;aﬁ glﬁ)ggwolaqanén%la E*ﬁ%,? ¢al injection
s upeouklad ipartCRomGRe Iﬁol}GE}bEWtesDwBordB\@toRhe iMptibh furthermore have
DVD- DVD+RW and BD. Transparent thernoplastics,
sucﬁ%“’#yoltowetf‘é FRHCE LTS %%Pr"g%at e, polymethyl 25

net hacryl ate and chenical nodifications thereof, are
typically enployed for optical storage nedia.

Pol Veeasnsorritiejeetsrnamoulded partearawf énpertance abonet albingthe ighazings and

par §tor%%!a fanrethafs%g:tor

M

Optical data recording materials are increasingly being used as a variable recording
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
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
excellent mechanical stability, has a low susceptibility to changes in dimensions and

is distinguished by a high transparency and impact strength.

*G00002*
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opti cal disks which are witable once and readabl e

sevayda% %’Hﬁé and also for those which are wi t?@nﬁpzooyonzzz

severa , and for the production of noul di ngs

fromthe autonotive glazing sector, such as e.g.

di ffusing screens. This thernop astic has an 30

excel | ent nechani cal stability,“has a | ow

susceptibility to changes in dinensions and is

di stingui shed by a high transparency and i npact

st r éngqrﬁlng49DE=A~2 Il 9179\&)13210' OTRS52e PEPARR® 0B LB Poigement of
rdl g t A2 119 79 carbonates are .

or eBIPRE S HobRe Ty B PesEe SERG RBE e e process in o

gr ohpBogdi¢olidhapdrase interface process and al so the

process in a honbgeneous phase. 5 Pol ycarbonate

prepared by the phase interface process can be used

for f i t

¢ heP?lg?zhrggrga‘?%gﬁgéaQ%Ue 3; o é)%@%c’eugﬁtteﬂ”acc'e %'Ec?o%gsf g‘r?ixche (Hse% for the

di spod(€dn afopticali daad stMﬁgSﬁiedia&fdheS%mét@‘d@écnbEh aB@ve such as e.g.

di sks often ve the operty. of building up a
el T PERAch Ot or ABARERTH s GALONT VR | Ao isks Shen have the

' nJ bbﬁ‘{" of BRWiRY %a A ACESIrical e &Hrg@ t&él? kl)%dﬁétﬁcﬁﬂgttﬂe injection

he substrate ring production optica
dat mogtdmgprocersdiTais| legld ﬁeld sgrengtb oatthe aisirate dofing psdduction of the
fron1th sti cki

| nj B DA Rt 2. SuFacid of gullfom thegpgiropgent o to

onest@k@i6f the Mh¥cEBnMRANERSartiBRs, diRhi dsYe £F theNfisks, to one another,
finished injection-noul ded articles and nakes the

i nj edichordyesstien aeplity of wsfiniplied) inigction-rBuldediagticles and makes the
furb¥§£' 5%n¢ g@ﬁ%@ Qhﬁkggtrostatlc charging, in

par ar o for tical data carriers),
|l eads to a |l ack of mettabllity above all wth
non- pol_ ar medi a, such .. a non-pol ar dyestuff or

a dYtas fusthermensi knowp; thet eﬂwﬁﬁ@M Glasgigg, @ pagtiqidarof gisks (for optical
di bfl‘&t% canﬁ}ﬁeléadsett)t}yllaa%’ & \ggt%ﬁﬂg oSk ﬁf 1%5%@&9%9{113 such as
e nmet hyl cyc I

cycl ohexane ohexane octafr! tor opr opano

Thue.g. antm- ghlaedﬁa:stuff orazi dﬁds&ifﬂapmichtim fomfsabenwf suchas e.g. dibutyl

subsbrat ? rin plication of dxestuffﬁ on

wr i PaeH cthpdeyelaliey ete OAOIHQE@’QE cyclghexane, methylcyclohexane or
octafluoropropanol. Thus, a high electrical field on the surface of the substrate
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

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

ensure a trouble-free production process.
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exanpl e, an irregular coating with dyestuff and

t hepef ds to defects in the information |

The 23'10@%422 el ectrostatic charging of a subst rg%(@{zmosmnzzz
material can be quantified e.g. by 25 measurenent of

the electrical field at a partlgular di stance fromthe
substrate surface. In the case’0of an optical data

storage nediumin which a witable substrate is

applied to the surface in a spin coating process, a

I ov\Ba@slsﬁ of ¢helfasts descabed iabdve, st high@tlctctniostatine’mmsmgover causes

vvr| Oégﬁ%énfﬁi}gﬁgg%g’tefeteo f@'e,fsgﬁsg]@?éo gig t Eﬂgo(gapélgad to a stop in the
pr Ogdtﬁédl%rﬁﬂlﬁﬁi%ﬁ%tep%ZQ%&QZtgé;Wth'?@ﬂ &R%005/ 013222
ec

ause of the facts described above, a high
eI ectrostatic field noreover causes losses in yield
n f r sccan l.ead it
S?%%palﬁ f?ta%lﬁehabggﬁfrfgoﬁfowhq? ggl&g ttliug %thgH*l of Ch ril statlc chargmg In

as sganiepd] e dntwditdties hirghadded tts . thd sSBS/tﬁit@mena‘ﬁd]Sashad/cﬁtl%en Antistatic
followed to solve this problem of high stati ]
chaPQJ¥sagbonate cgmpesiiens ars jdsscaibpd se- &ré‘ aIBdé%i %Q? BA%-A. In this

sub ﬁ{ggtﬁég?gyﬁﬁgﬁbn@%c@d&hwhtﬁee% n@?taﬂlg e%E gfc‘lcée.d tlonthﬁ Bolgﬁarbonate

pol ositions are descr
207a335ﬁsmtlcd rER ﬁﬁ)%Z 72X 8pdeseribes ahifious, anpibtatd ¢y sudhcasgolydilkylene glycol
derivati.ves, .inter alia, are added to the

pol JEHAHYRacthoxyRiedntoratan megﬁa@meoggbsw@naé’gewtbv(sg, phosphine

var bauss aatdista glh‘}ﬁmx %nlea§/hQﬁlﬂ@b%ﬁio?@@lrglllﬁgﬂlly]& as mixtures.
derivati ves, Oxy a Sorb|tan nonol aur at e

pol Yk Vaprasrs zﬁlemlloataom VBg2 W@@&ﬁn@nbwmes Qefrrdephorous acid as

0 SR SIS A% SRR AR 8 Yo

358arflies; 023, @%deﬁ%ﬁil@d’s&h@flsm@mr&l&o@ﬁhﬁieaﬁ order to increase the end
additi ves. US Patent 5,668,202 describes sulfonic acid

der $9UR copent ngnalt pobiserbonge. Argoplinp o Hisaprietiomen end group
thesdhs t%g>%e‘9yi s&ifhe EQ\teoz[ B@s‘itf\/e' cﬂ’ffi%{ 91? Elbe e(?eétx%gtraggﬁ%pemes In

the en group content
Ac cBIQIDOG0 t 488t Bl,i;dlaqembmﬂphml men@twyegraswp chgiane/ninator in the
of > 90.%i.s said tqppave a positive effect on the

el e%l{afs%glt%{{a[ce PFR5e $ehaig H:rmmtqugzasl@ tqggower static chargmg of the

3, %&fesl%&fdﬁﬂéo%%lnﬁféeﬂﬁ erfaP c@fﬁ?hﬁ){e\gltﬁ‘%oﬂv&ni@h chain terminators.

termn in the p ase Interface process I'S Chal n

t er i a2t 3p@addescubes palymhylstatérivatives gndpolgprophlene 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.

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
transition temperature. These additives can furthermore cause side reactions.

Subsequent "end-capping" of polycarbonate which has been obtained from the
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correspondi ng substrate material conpared with

con ' chain termnators. 20 JP 62 207 358;
des%ﬁ%’g@@%lﬁzyet hyl ene derivatives and pol ypr opyTéﬁEmosmlnn
derivatives as additives for polycarbonate. EP-A 1

304 358 describes the use of short oligoners, such as

e.g. bisphenol A bis-(4-tert-butyl phenyl carbonate) in

pol ycarbonate fromthe transesterification process. 25
However, the additives described can al so have an
adveansesterffieation gmocehe ipexpsosive @sd the rashids scibstedadre not optimum.
material, .since they tend to energe f.ramthe pgterial

Thi Th§ DrodkuioR of pey Ead gges mup Alecpaetielf pesogialsd nin Figh costs
properties, but can lead to formation of a deposit or
defecti ve noul di ng. The content of oligoners in the

pol Veaehiesids theredorerto peaxids a cempesitianser & Bibatrge oraterial which meets

t et ShuPEART A oV APRAIEE B0 R M chBirdlign with tow

canpdtexitiah @i fifldretces duSte Shbttratecatface measurdoses v@hdin distance from
"end- cappi ng" of pol ycarbagnate which has been obtai ned

f r ofRE SHSURAIS Spefieey)nd 38t dpthr/desaduHagss gosepibed above.
transesterification process is expensive and the

results achieved are not optinmum The introduction of
newl'lersd spbegis matemals hehiotatcompabe ine @kistos adrethewsrhdilest possible
hi gh costs. . . The object is therefore o provjde a . ,
CorfBT 0 AIGHVE riYnttsEolnpave . vHISIP frdbt anibtatigs described
r eqiai ERR93 5729, sicl Q¥pslyoRASEYIBAL B A roRblalistd, YRlydxPethyl
con%ination mﬁtﬁ ?om?%pg?eﬁﬁﬁ%l dffferengésaon fﬁg)lxye yiene
s ubmpnelperate andaedyxyetiylene dnartostzamte; aed mdekidsacdive @n fresprat of the

the substrate surf.ac and gvoids.th i sagdvant ages
des%ﬁ?%@& %@89§?Sfﬂo & ?BB???&¥@6$B9E val s PBH“%““ can be a
congisddventage aBflithe VR&rdll pbiBmsdet | &S thP d§edtInBmodifed article, as
anmount of additives are advantageous above all. Thus

e. glesemedabovat ati cs described in EP-A 922 728, such

as pol yoxyet hyl ene sorbi tan nonol aur at e,

pol yoxyet hyl ene nonol aurate and pol yoxyet hyl ene

norbist sateaiab cara moréavde albo awinprie iadditieagleadditfest 8. flameproofing

antistatic properties i he .amount s added, of 50 -
ZOOagﬁﬁtﬁ’( ORI TEEASHRECHLS: ETIV; 6‘?}3%&% heat stahdizgise pugh as are known

perfophromiR pllydatonkieh & M OthdiQN! fednfuhd 6 KidiRRs elmployed is to
descri bed above.
be kept as low as possible for the reasons described above. Examples of such
additives are mould release agents based on stearic acid and/or stearyl alcohol,
particularly preferably pentaerythritol stearate, trimethylolpropane tristearate,
pentaerythritol distearate, stearyl stearate and glycerol monostearate, as well as heat

stabilizers based on phosphanes, phosphites and phosphoric acid.

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

a low rate of rejects in the production process.
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The material can noreover al so conprise additiona

additives, e.g. flanmeproofing agents, nould rel ease
ageN%20080723832%hi | i zers and heat stabilizers, suchCHEP2005/013222
are known for aromatic polycarbonates. Neverthel ess,

the anmount of additives enployed is to 20 be kept as

| ow as possible for the reasons”descri bed above.

Exanpl es of such additives are nould rel ease agents

based on stearic acid and/or stearyl alcohol,

par ttilow beeh Yoyprde Senpaibinglyp it aebsttay iatdrialst whichtage suitable for the
trinethyl ol propane tristearate, pentaerythritol .

ai sPREHGHoB, JIFBSParentm QU RES Wik §F fo B pated are, in particular, those
NONQ&IBAE R §ro@Ssitehd (1RSnfaeddn-moh LY lphl%?{hg“b@é%cﬁ’lgr distribution
phosphanes, "phosphites and phosphoric acid. 25 The

pr e@fgnotehmlem it spifangi of sheairgedtionmadwdedapenti aThishdisthibution of
can_he used in rticul.ar, for rewitable optical data .

car FRETLE Ré b uPU e by e Faging rdiersts - bryi i aid of
| ovgo-¢212d Mitot PYSHedmks@itd hiBvalddiRnS UPRAY BHeR fIBIERdralthat, above
according to the invention leads to a low rate of

r ej bt Host Ijpetionrvewided manpr‘bl@iehdla]ysm Ve 20067 _@f_zbslzpotential in
CT . - has been. : n
rh aésggcﬁ%gow \gﬂ[f'g%g?ats hogi I Enevc\)ﬁlg i Ie)§srns(§b1§ ﬁ?s?r&%%télrlf%g:jﬁ% P](gtelYtial on the

tra eriars

pr odufate are aff adivastagd aTkis twadBist Bhdvais to\dALE An@kLart Bnfftant criterion

coated, are, .in fparti cul ar, _those which, after

pr olPE<Rs Qyakity eftha meyldag oRbyrosBddiskparhich dawyadow value of the
argd ra ol -1t f [ al,o0 Uk. -

b LG e SoRihitieh Ol 2 hPUGRILR 2CPob{lfs 3LEGHEon of he

potraitital cmathebsurfagadee edf piardcudhe abwancapet for nreiviegbla @ptical data

processes, .e.g. with the aid of a so-called Mnroe

pr oBE BT A4 o an evaluation. It has been found here

that, above all, those injection-noul ded parts which

have a | ow val ue of the potential in association with

an A%aMdesibye Avdity fepturp dersthp ceatifigstfiinjectidromonided parts, in particular

' f : . of t ., Jhi s was .
Pot ok Hsckeafis B fansBHlchPERIcH! sl o P oh BRP s ol it SFegos, it has
t hethepefdre hgerofoumdmoutbebifgly, THadSulsti@te BatekigisWohich rg"r‘é‘\)éeto have a

alowyalugof the potential in conbination with as

h orﬁﬁ’éé’rYécﬁf chg B’@S@inﬁﬁ"é of thg Hyventien pigrabeve talethose which, after an
injection moulding process, lead to those transparent mouldings which have as low
as possible a value of the potential in combination with a homogeneous distribution
of the potential, measured at a defined distance from the substrate surface and at a

defined temperature and atmospheric humidity.

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

+2.5kV and up to 1 % has ranges of between <-2.5 and >2.5 kV.
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potential on the surface are of particul ar advantage
for [ e able optical data storage nedia. 15 As a
dec'd %6/é17&3§2| ty feature for the coating of PCT/EP2005/013222
i njection-nmoul ded parts, in particular for the

coating of transparent optical disks or of transparent

di ffusing screens, it has t her®fore been found,
surprisingly, that substrate materials which prove to

have a positive effect in the context of the

i nvMatermts lmavengatheseeprapdrtiehos. ecawlﬁeajoatedfphﬂ'rcuhmly well with non-polar
|njecéjon uIdingvg{gcess |.ea those. tr areqt . . .
moul"§ ’ﬁg§“ PER-8h ¥estffs 9is §e s orgpnie oy Ve Bie Injection
t hempgideiy tcPbe bdi‘até‘d3 fﬁblbr@&tré‘tﬂi‘ aMiffllsiAg ROBYBP & YdPrier material for an
distribution of the potential, nmeaSured at a defined

di sertirebwritabln ddtestotigsmedivmsur f ace and at a  defi ned
tenperature and at nospheric humdity. The present

i nvention therefore provides a substrate materi al,

pr ehahedsuse wiidh pad Y&ia¢ RNBé Bomb@ineit) 6f tHeQldtgidad thﬁ‘%e distribution
t ranspar ent ection-noul ded parts which are

coafRdhe m&rsertjﬁcw ¢.& s standarl devagtionhef thgrHosensiabfoft ¢eatain disk
oo Pl P Bl RSPl 00y ARG gviaior

5 %)f)tﬂlebbtenanﬂrlﬁabesdiﬁise stpges reanlgas o thetelwaitat dhdpging should
and -2. gﬁgmeen +1.5 and +2.5 kV and up to 1 %
hasn?éﬁ@%?(b etween <-2.5 and >2.5 W 30 WO

2006/ 072352 PCT/ EP2005/ 013222 -6 Material s having

these properties e.g. can be coated particularly well

w t A suoaepwhrh hasrB@iOH:ptisllmhgfasf frorg .- 1 i kWA tdye§ ki, fi.e. which has no

di ssol ved in or ni.c The, i i on | din

£ 6 BRontS Sove ot if oRSi G S e T, B a8t prly the Suftfce of the
car j@tionMaNdedl arfiQe @fblev‘am i i tHE tdsR)rerod @k Sk 04 @8For DVD,
medi um 5 A neasure whi ch can serve for the

hon®)i Hes regiopfupttp ehestacking rend andhet ghe idnertholdmggioon  on

the disk surface is e.g. the standard devi ation of the
potential (of certain disk segnents) resulting from

t heTkd eletricapoteiiddl giangd By edricalthyirget @ tht a0EREPdnding substrate
devi
u%stantlally depends on the geometry and the dimensions of the injection-moulded
article and the nature of the injection moulding process. It is therefore important to
carry out the measurement on the injection-moulded article, which is to be coated,

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

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

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
lonizers which conduct a stream of ionized air over the disks are often employed.
The abovementioned measurement values for substrate materials according to the

invention have been achieved without the use of ionizers. This is a further
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of the potential in the surface segnents resulting

fromthe electrical charging should 10 not exceed

kv. YR P EE¥ which has a potential range of froﬁ?T@Pg’OS/onnz
kVto +1.5 kV, i.e. which has no or only |ow

potentials, is particularly preferred. In this case,

only the surface of the injectVOn-nDuIded article is
relevant, i.e. in the case of, for exanple, a CD or

DVD, 15 only the region up to the stacking ring and

not advaetage é theholventi@yisowre thitheseedfaohizesahals tta prodliction process
caused surface charges on the c rres din

S b BOr PR BYRr IR ey, TerafianEr S HRalg B by hndl

t he di nensions of the |njection-nDuIded article and

the nature of the injection nmoul ding process. It is

t helbé ow@ehm'nypnm atso lZvaidafr ithye msutuldilh@ m@dsmdeﬁpmt thensubstrate

the_ipjection icle, e coated, ..
SRR AR T Tlort sp S Gt TR RE B ptical dat
car kfofige mkdiat &t maddriags fidas eid Re@nRPYY epl@nAgBa&totseduch as e.g.
apply to nmoul di ngs whi ch have been produced via an

i nj BETUsBIg spiegess, which is known in principle, at a

certain 25 atnospheric hum dity and roomtenperature

wi thout the use of ionizers. In order to ensure a good

wr i Medbérlald whieh atdenitdbekfsr the préducfo dfithe coBtapleag@ssarent injection-
so-calkgg ioni zers which conduct a stream of ionized

ai r Movkled pags. prefriebly ptiseh datp dorgeewdia, arphe

abovenenti oned neasurenent values for substrate

materials according to the 30 invention have been

ac htlemedplwit'tch,o wiuch hes upelyofirbpuate z based 'Ehni sbisgheaol A (BPA-PC),

further O 6/ 723 P 05/.013 7 adyvant a

of | PRECHHG & RonsRLSEEed e b Eie Po)
pr Oﬂu&tehﬂnp&@@&ﬁ%te npé1 @ﬁ@'ﬁr}ﬁétl{foryl%v%ﬁmlp%%leﬁn copolymer,
i oni zers can additi onal be enpl oyed. The present

i nvBydrpggnatadaelystaonasdEPEhas w@«haﬂamg@hgmﬁm}z@qﬁmmpolwswrs
the substrate 5 materials according to the invention,

such as e.g. disks for witable optical data storage

mediTAe Gubdimtee matdrialsf 5damdin’(ge taa tHeOR®Ention @ldaij@@i®n-moulded articles
sectors, such as e, di ffusing screens. Materials

whi ebfamabledherefipme ity B%mt“Héf Ml Gen beprasfuced by thsagheifeeof suitable
tr apRalGAtank g Ct i ON-

The charge distribution on an injection-moulded article which is obtained after
processing of the substrate material can be influenced by several factors. For
example, the purity of the educts and auxiliary substances is of importance.
Furthermore, process parameters such as the molar ratio of the bisphenol employed
and phosgene, temperatures during the reaction, reaction and dwell times, can be
decisive. For the person skilled in the art, the object is to control the process such
that a substrate material which generates the desired charge distribution on the
injection-moulded article is provided. The measurement described for the charge
distribution is a suitable instrument for controlling the process for the person skilled

in the art.
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10 nmoul ded parts, preferably optical data storage
her nopl astics, such as pol ycar bonat

base ﬂﬁ&gn3g henol A (BPA-PC), polycarbonate baE%T

trimethyl - cyclohexyl-bisphenol pol ycar bonat e (TNC—PC),

fl uorenyl polycarbonate, polyneghyl nmet hacryl at e,

cyclic polyolefin copolyner, 15%hydrogenated

pol ystyrenes (HPS) as well as anorphous pol yol efins

and pol yesters. The substrate materials according to

t heAi siahlei ehwiemadf iprjcest payamatstd iedrder ttd oibgain the desired substrate

obtalerl lgngheggfrq <n$§ particul ar di sks, can be

proghcea % PREFEROT CE o suitabl e process

parameters. 20 The charge distribution on an

i njection-mul ded article which is obtained after
pr o@@% SPsipiHEY foparagyping the wibsisate majgriak aeropling ff thgdmyeagion is the

by @1‘130\{&4' @i} efrﬁﬁ"lt Iﬁ'roaess l;:)glr e?éfé‘ﬁi% thtetg)?eﬁi‘gtfoﬁlyof‘?lﬁe glﬁ)@trate material
educts d auxi rary Sibstances 1s ortan

Fur trhe casmrrmpuspphnsesmeﬂmeqmtess S Véhitehtha&:xtdse offphasgene used, based
rati o of th enpl oyed 25 and phos

eno|
{ onrtie PEE o P RIGROeTBaLd, o Derus POl cmelp preferably
ti MB&weERB AR 5@%5%' ﬁ?corﬁ@ﬁtl&ﬂ‘? cBEtimANs ?6 S)) ﬁ)‘gnét@ syfifhesis, the
art, the object Is to control the proces uc that a
substbstrate mateeali amicondmg v thenerettes is prephesd ateplhcrsgaregexcesses of

B e N T X e s—

di sphdsbWutiag ahd akes el ABlefing '@)%'ttlﬂé»' edOfs f"ir[ @He' d1Rfline range,
the process for the person skil Oin t e art

Uvapremlzlmo@t’/thB&S Rad/ @?zbwsspbsrggm mgtering sofi §@gb1n@ hydroxide
oot TSI, ool GERT AT LRRE o Bplofl el bRk B7 isghenotate

posgolbmcbn twhil©fit R adjusieddot N ts UbS afiat addiEiberdfathe catalyst The
according to the invention is the 5 choice of cert .
pr o@gﬁragwﬁéwﬂ% e RiigsgsRgtiomis Gilelettat oretemrbinmgC to 736 °C.
substrate material in a continuous phase interface
process. Wiile the excess of phosgene used, based

The polycarbonates according to the invention are prepared by the phase interface

P2005/013222

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
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.

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-
alkaline solution (or suspension) is carried out in the presence of an inert organic

solvent or solvent mixture which forms a second phase. The oligocarbonates
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on the total of bisphenols enployed, is between 3 and
100 0 ferably between 5 and 50 nol% in
conb@{of{gc{%g?ﬁcont i nuous pol ycar bonat e synt hesi s, P HEP2005/013222
substrate material according to the invention is

prepared at phosgene excesses of 10 from5 to 20 nol %
preferably 8 to 17 nol% In this context, the pH of

t he agueous phase during and after the nmetering of

the phosgene is kept in the alkaline range,

pr efoemad| yhisht ate eahieglySpresent a2, thbyorganks phasen araredtgedtedyto further
of saodi um.hydroxi de .sol.uti.on on or several. tinmes ar :
appr opr ?Sgl}lgxs%g@égﬁeaﬁ(? OﬁeiuéﬁaPWgcag‘ﬁyﬁF stBh%‘PfBﬁﬁg}é molecular weight
sol pdlyeibonads! @isédlvdds iR dhe!Ireshid g)hi&.t oFihdilyaf ther organic phase is
addition of the catalyst. The 15 tenperature during _

t heSSpABEYefitandrthe polycarbopatags dsolped ftkerefom by @ari@is3gorking up
C. ggﬁ'polycarbonates according to the invention are
prepared by the phase interface process. This process

for polycarbonate synthesis is described in many

insbgpaes in the literature; reference nmay be nmade by

way DB YA gompoynds suhele pre sudaklgifer the ppepazainmfynslyegrbonates
of Reky&kabPoRabeEs1a el ymer Reviews, vol. 9,

I ntersci ence Publishers, New York 1964 p. 33 et seq.

to Polynmer Reviews, vol. 10, "Condensation Pol yners

by Interfacial and Solgﬁbo t hods", ul W Morgan,

| nt ersci ence Publishers, ™" York 19 @, chap. VI,

p. 325, to Dres. U, Gigo, K Kircher and P.R Miller

"Pol ycar bonat e" in Becker/Braun, Kunststoff-Handbuch,
volinvgngh po| ycarbonate, 25 Pol yacetal e, Pol yester,

Cel I ul oseester, Carl Hanser Verlag Minich, Vienna

1992, p. 118-145 and to EP-A O 517 044. According to

thiz prosefaronidie rafiesdRNREIB 30fC @olisSRHICH LS Bbritaiffond or more
bi sphenol (or of a mxture of various bisphenols)

whi ch ha¥oBaanigleit ¢am heysupsiitpisd ad gan ¢nngpin aliphptie ousycloaliphatic
30 al kal a8 Q) i AE B naUBABARIA BNk AkLed out i

the presence of an Imert organi c solveént or solvent

m xture which fornms a second phase. The

ol i,gocarbonat e 06/ 072352 PCTI EP2005/ 013222 -9

f or e’ aﬁ?%%ﬂ @%Vﬁeﬁ%erm?“ﬁ%%mcal fif the éorgrdamed) ¢

phase, are subjected to further condensation with the

ai d of suitablﬁsc ysts to,_giverhi gh nol ecul ar
wei ght
X
(3)
R’ R’
in which

R%and R’ independently of one another represent H, C,-Cis-alkyl, C;-Cg-alkoxy,
halogen, such as CI or Br, or in each case optionally substituted aryl or
aralkyl, preferably H or C,-C,;-alkyl, particularly preferably H or C;-Cs-
alkyl, and very particularly preferably H or methyl, and

X represents a single bond, -SO,-, -CO-, -O-, -S-, C,- to Cs-alkylene, C,- to Cs-
alkylidene or Cs- to Ce-cycloalkylidene, which can be substituted by Ci- to
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pol ycar bonat es di ssolved in the organi c phase.

Fin organi c phase is separated off and the
polycaﬁwgkgﬁé is isolated therefrom by vari ous mgqp@ﬁﬂwyowzn
up 5 steps. D hydroxyaryl conpounds which are

suitable for the preparation of polycarbonates are

those of the formula (2) 10 HO- 12--OH (2) inwhich Zis

an aromatic radical having 6 to 30 C atons, which can
contain one or nore 15 aromatic nuclei, can be

substit uCedlka(hd)rcﬁ:mbdy.)mmfahyi al étpbllata'nd forthermore Cg- to Cjp-arylene,

cycl oal i s, or yLs. or heteroatons

as bri dgg'plﬁ\ié'nﬁ%} s°p1 I‘yelbﬁbpﬁ?e(li( alﬁ #‘lgpﬁhlaéor’@aéc rings containing
repr esenh&emdatoadi cal of the fornula (3) R6 Rs X R7

R7 20 in which R6 and R7 independently of one another
represent H, Cl-C18- aIkyI C 1-C 18-al koxy, hal ogen,

suc ch C p nal | .
Subgri | ul%cl:gdﬁéepr Segfs a Sln%]Fkde % f% acll‘&q (%rto Cs-alkylidene, Cs to

G - C&Zyc&bdwﬂ/l;deﬂaf-ﬂ—,&lsbi,f lgopref @bl y H or C1-C8- 25
al kyl, and very particularly preferably H or nethyl,
and X represents a single bond, -S®2-, -CO, -0-, -S,
C 1; - al kylidene or C5- to
6- %ry%ﬁqgggﬂgﬁthéég‘ﬁ@%m Ao @l e bst [t ed by O- to
WO 2006/ 072352 PCT/ EPZQOSI 013222 -10 C6-al kyl,
preferably nethyl and furthernore C6- to
Cl2- aryl ene, mhlc can ;ptlonally be fused with
further aromatic r| ontai nin heteroatons 5

Preferably, X repre s a singl Yond, C, to
C5-al kyl ene, C2 toR kylidene, C5 to
o
—%@%
CH, (I: (3b)
CH,
wherein

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

denote hydrogen or C; to Cs-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,
dihydroxydiphenyls, bis-(hydroxyphenyl)-alkanes, bis-(hydroxyphenyl)-
cycloalkanes,  bis-(hydroxyphenyl)-aryls, bis-(hydroxyphenyl) ethers, bis-
(hydroxyphenyl) ketones, bis-(hydroxyphenyl) sulfides, bis-(hydroxyphenyl)
sulfones, bis-(hydroxyphenyl) sulfoxides, 1,1°-bis-(hydroxyphenyl)-
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C6- cycl oal kyl i dene, -0-, -SO, -CO, -5-, -S2-, or a

radica e formula (3a) or (3b) C R8 RO CH3.CHs
C"Bwé {0§%§7ZS 10 wherein R8 and R9 can be chbsK[F2005/013222

individually for each X and i ndependently of one

anot her denote hydrogen or C, to C6-al kyl, preferably

hydr ogen, nethyl or ethyl, and 115 X' denotes carbon

and n denotes an integer from4 to 7, preferably 4 or

5 wth the proviso that on at |east one atom X, R8
anddiR@peapyltenmries aamdousélyusadlkylhted 2endExnantpliebalogenated compounds
di hydr oxyaryl conpounds are: di hydroxybenzenes,

di h 8F8§ydiphenyls, bi s- (hydr oxyphenyi ) - al kanes,

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

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

bi sDighiepels oxtygihereysujtakist ionéhs, pigparatiory df dheypHgerybgnates to be used

g Hggéfﬁidz? %)k();t/o; ;1 (e}%yy ldr (\)fé%tr) L g)r: rla,)es %? Sel)Jclarfn?)na?S hydroquinone, resorcinol,
1, 1ﬂihbﬂ@x§(ﬁi)ﬂﬁiér@/l(,)’d3§lﬁm|rdx})ﬁ@er%@pﬁk@ﬂeg35@—(hydrox>3)henyl)cycloalkanes,
PCT/ EP2005/ 013222 -11 diisogropylbenzenes and

nucPieuBydipxynhsedy sHbderc Pisubydrak mensh) e gthetsapbisriligdroxyphenyl)

t he 2 I igh I.tabl e for t .
LBl BSOS 5 AR bl sioids i
(hydroxyphenyl)-diisopropylbenzenes and alkylated, nucleus-alkylated and nucleus-

halogenated compounds thereof.

Preferred diphenols are 4,4’-dihydroxydiphenyl, 2,2-bis-(4-hydroxyphenyl)-1-
phenyl-propane, 1,1-bis-(4-hydroxyphenyl)-phenyl-ethane, 2,2-bis-(4-
hydroxyphenyl)propane, 2,4-bis-(4-hydroxyphenyl)-2-methylbutane, 1,3-bis-[2-(4-
hydroxyphenyl)-2-propyl]benzene (bisphenol M), 2,2-bis-(3-methyl-4-
hydroxyphenyl)-propane, bis-(3,5-dimethyl-4-hydroxyphenyl)-methane, 2,2-bis-
(3,5-dimethyl-4-hydroxyphenyl)-propane, bis-(3,5-dimethyl-4-hydroxyphenyl)
sulfone, 2,4-bis-(3,5-dimethyl-4-hydroxyphenyl)-2-methylbutane, 1,3-bis-[2-(3,5-
dimethyl-4-hydroxyphenyl)-2-propyl]-benzene  and  1,1-bis-(4-hydroxyphenyl)-
3,3,5-trimethylcyclohexane (bisphenol TMC).

Particularly  preferred  diphenols are 4,4’-dihydroxydiphenyl, 1,1-bis-(4-
hydroxyphenyl)-phenylethane, 2,2-bis-(4-hydroxyphenyl)-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,
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
and Physics of Polycarbonates, Interscience Publishers, New York 1964, p. 28 et
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5 according to the invention are, for exanple,

hydy.ogui n resorcinol, dihydroxydi phenyl,

bi sg‘p(orﬁl;’a?/gag?&henyl ) - al kanes, PCT/EP2005/013222
bi s- (hydr oxyphenyl ) cycl oal kanes, bi s- (hydr oxyphenyl)

sul fides, bis-(hydroxyphenyl) ethers,

bi s- (hydr oxyphenyl) ketones,‘Hﬁs—(hydroxyphenyl)

sul fones, bis-(hydroxyphenyl) sul foxides, a,a'-bis-

(hydr oxyphenyl ) -dii sopropyl benzenes and al kyl at ed,

nucseuy- DX ¢l sne'cindnol "Bue|Ieagsand 1D ThRbwenHeedbook of Polycarbonate

conpaunds thereof. Preferred diphenol e .

4. AR RS Bl Taes Bkraes SeuR B pnag spaq-
phenyl - propane, 1, 1 -bis-(4-hydroxyphenyl)-phenyl

-et hane, 2, 2-bis-(4- hydroxyphenyl)propane, '

2, Almoihs-qage pf thediopptpelnehtbopatastdiyy bt dipbenol is employed, and in the
gﬂb?g%l é;f; %%}5 (l4ca%‘[5?ng¥e% {t‘gé %g?nﬁ)g%/ {j}\%bgr&{fsr gx%%up?oey%é.e%e diphenols used,
hy dlilx g hehet! ohepfie@d@afd auxiliary substances added to the sgr_lthesis, may be
bi s- (3, 5-di et hyl - 4- hydr oxyphenyl ) - net hane, 2, 2-Dbi s- ,

(3, @@Wwﬁmm degymu}ngé&g@] gheir own synthesis, handling and

bi s - ¢hi yl=4 e, -

>, a2Bie R g RPN bt 580G arg g g possvle
1,3-bis-[2-(3,5- dinethyl-4-hydroxyphenyl)-2-prop

)él’ ]g,fr C_e %ﬁgﬁwﬁgg éh%ﬁ -éfgb{gwéal .S- (?I]-g medr. oa()é‘grhr%gél)aziﬁg chOe molecular weight,
Par fichub@rdnéndr f eaflﬁ}qphéiil'o&heiﬂpgaiﬁ@ﬁl@r phenol, p-tert-butylphenol, iso-
4, 4" -di hydr oxydi phenyl, 1,1-Dbis-(4-

hy de@xippéredy €ym phbkenpll,e¢Hienoearbonic acid esters thereof or acid chlorides of

g; ﬁ@?hé _aggéﬁ%g rrag gﬂ gﬁgt:uge:s%&@gegg ghair% ’tézr;n?rllzlsfc_)rg,3 érg_either fed with the
1, 1bighlgenbrhtd ¥H EHRXYiBRRAYIales G GhO h&XBHE ofREdedB the synthesis at any
1, 1- bi s- (4- hydroxyphenyl ) -3, 3, 5-tri net hyl cycl ohexane '

( bi SgsHredaPinTMOjme, Tasdere arrhosganeis chlorhoagisnis asigprshgiogps are still

are r.i bed o - A 35, . 72 .
991"%%‘,Q iy kageffg%‘g’?, fkelgE i B2 RaSsh i %’gﬁé‘%d%na“tdhcé"omcarbomc
Cer amd estefsf sntlegungasedionsf hetonk &76iff6idnt phedbBc @b grdips of the
036 052, 2 211 956 and 3 832 396, 30 the French Patent,
SpeR¢ymentipERing gg12lgble; n Prefgrahtyn dipvvayrr "the d@ihd¢rminator or
Chem i f t r.SCi
el RS SRS A I e
PCTpleR2EG5K Gb3RA%er preskit bwcthe cptalydORasaetot yegbéenanetefed in, or they

" , : f Pol r te
D. ;%e nlfe%grreg ?ndbef'cj)re-lihe ?zﬁglgflst?tro’get ern 9/1%) (t)ﬁ(e c%talys? o}/ Fnapatr)zglpe thereto.

In the same manner, any branching agents or branching agent mixtures to be used
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

groups and can be used are, for example,

phloroglucinol,
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Science and Technology, Mar cel Dekker New York 2000,
In the case of the homppol ycarbopat es

onI %986@?285&%0 is enployed, and in the 5 casBCHFP2005/013222
copolycarbonates two or nore di phenols are enpl oyed.
The di phenols used, like all other chem cals and
auxi |l iary substances added to tiRe synthesis, may be
contanminated with the inpurities originating from
their own synthesis, handling and storage. However,
it is desirable to use raMInateriaIs whi ch are as pure
as ssi bl.e O Th ofunctl chain term nators
rqu’%r Beyl-2y 2} g‘% Fﬁ% Wéleﬂ%‘ EWT%FH%I ght, such as
phenol or alkylphenols in particular phenol,
p-tert-butyl phenol, iso- octyl phenol, cunylpheno
chi #6ctmetiohid,Gabi--bdrexyhengh-deptans, aci d chl ori des
of nmonocarboxylic acids or m xtures of these chain
term nators, are either fed with the bisphenolate or
the1blss@hgnp§'@5g§)h5@y1§ BenZg@ction or added to the
synthesis at any 15 desired point in tinme, as long as
phosgene or chl orocarbonic acid end groups are stil
present i . [ ture or, in the case of
aci gqgh Qﬁ%ﬂgoéﬁﬁg%ﬁ?gwg%grbonlc acid esters as
chain termnators, as |long as sufficient phenolic end
grou of the y r formng are avail abl e.
Pr e?"E‘f“éBY‘VOXWEY)Se eyhaeRARE: n t er ni nator or
termnators are added after the phosgenation, at a
pl ace or at a point in tinme when 20 phosgene is no
| ongarbipfhs-bret-(4bupdroyphemt pt yeddhehgld-pnatanyget been
nmetered in, or they are netered in before the
catal yst, together with the catalyst or in parallel
t hep ats-(4-AydiBRypiR [)-phdAy, br anchi ng agents or
branchlné aéent n1gﬁdgggﬁ?gl%e used are added to the
synthesis, but conventionally before the chain

[ [ nol s, quaternary phenols or
aC|§hQ3£%Wagegg€m; xﬁ&ﬁ%} tetracarboxyllc acids, or
al so mi xtures of the pol yphenols or of the aC|d

chI ride are conventignally used. = Sone of
R0RAS harpther FANRCtioRdlcompoungsy ae tzl;f’aﬁlhb’ﬁ‘ioééb@#(éﬁoqci% trimesic

B%F%‘?%él B8 253 S5 Epo By SR feny H2-0x0-25-

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.

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
compounds corresponding to the ammonium compounds. These compounds are

described as typical phase interface catalysts in the literature, are commercially
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2,4,6-tri-(4-hydroxyphenyl) - hept - 2-
“giﬂﬁ@ﬂﬁknz 4,6-tri-(4-hydroxyphenyl) - heptaneﬁ&e’EPmOS/013222

1 3, 5- tr|-(4 hydr oxyphenyl ) - benzene, 1, 1, 1

-tri-(4 hydr oxyphenyl ) - et hane, 1%0
tri-(4-hydroxyphenyl)-phenyl nétfiane,

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

- propane, 2, 4-bi s-(4-hydroxyphenylisopropyl)-phenol,

15 @lettalmabl(mnﬁym dxypphety lthe persémmnlglled Sothe at. tTe @tdipsts can be

tri f&féﬁt @y@% D%ﬁwu{:ur'ﬁl}l%,r ?‘bg gﬁlé{uré yc?rera]llzsgl (S:ldg Ctl)yd side and

trIITESIC

3, 351bb§ss{v31'yfmdﬂ'ﬁl\6hal4|y hysdr @¥poRheRy | phoggc@¥@or?, But Afdterings after the

di hydroi ndol e, Preferred branchi ng agents are
3, 3mﬁp§uqt@nn%&m5¢pgqle@rﬁymf@y%h@}s}s$ yo @nmcgmgound or mixtures of

di h [1191' @grﬂ{xgu Qdarg' e& tsr ateglg tbygr% :stle)n (?ﬁon ‘before the

25 e cata S use Int Tidse |n ace Sy
ar emeering af phesgene s, préferrpdr The vhtalyst drrdaeilﬁsyd @il btemetered in bulk,
trlbu%élan1ne trioctyl am ne, N ethyl piperidine,

|11i5.=|rbéq Ventnare %%{ﬁlayN_hpt/ ol meom,ly(ﬁﬂrlbg}afed py«n{.hesw or also as an
quad RiBRY ¥olﬁmrﬂnﬁ%stﬂle tc§7e SHUAR @ﬁhar %Hl@é%u&lwl AR Rm salts

/" tributylbenzyl anmonium/ tetraet
hy dthescoflevith acidé opnet?ﬁeaUly bnmmaﬁacidshydpaxglemlas llnlyﬂa:tchlohc acid. If

d
Cor RSB AANRGLS 8o K oSBTt (LB RpBLAtR ot ERunt of catalysts are

CONPEleRS vafidus Hededd Q?ﬂme%n&y&hcﬁlcogﬁ@%‘f‘sd Bu @a[rflé‘& But at various
catalysts inthe literature, "are comercially WO

200BACEF 2B BRVRORE Emo@hal@@zﬁnomt ofcatiys needlisbetmdemPH01 to 10
| o th 0
car P BB PR RRRE TRl Gl rrofgBhandt 1,8 moi%

i N Partitudilly @rewramysmssbden&%,m de and

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,

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
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.
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successively, optionally also before the phosgenati on,

but rj after the introduction of phosgen

pr e%‘éﬁ%@’&)"’%ﬁ ess an oni um compound or m xtures EF%@%OOS/M”ZZ
oni um conpounds are used as catal ysts, in which case

an addition before the netering of phosgene is

preferred. The catal yst or cathﬁ@%ts can be netered in

bulk, in an inert solvent, preferably that of the

pol ycar bonate synthesis, or also as an aqueous

sol Onitar¢ additvésnart lesardséd, fof exdmeplecnt | Aatdytivesi foeBlastimsrHandbook,

i na ) Mg 5o BTt 1950 o Gt s s angipook. Hans
sevga@ubp@&ﬁ&yaM§n§hqogped or part amounts of the

total anbunt of catalysts are netered, various
met hods of neterlng can of course also be carried out

at or _at varlou he .t ot al

ol B e e, oy At lectrBEo RO b ragpagates and
bas pdospnaﬁdaeusrﬁallym@é i WhiIheRe bsgaaltlagield ,coRsisf @kigd) ¥r partly of
0.01 to 8 nol % 9iartlcularly preferably 0.05 to 5

ol 9ptignallysubtigued ArommatS radierds- t VYesiati bizerpwhicbare employed are e.g.

can s@sﬁ&xt&?b&qgﬁﬂzélgs t Jﬁ?es? Qﬁ]c}’ ﬁl’ﬂ%é Qﬁll%ergg&u@%lzseﬁ ?nc}lbl%ually or in

pol ycar bonat es accor di e I nven

addcombmatdén addidded esthesf@m\saaeﬁtmnpdi al hagolyherusef ul
life or the colour (stabilizers), sinplify processing
(e.g. nould rel ease agents, flow auxiliaries,

ant ippdcalsis huQlialddaRicH henfaldy F@éas@r ga&% tﬁs§§ll§ QePatives of long-

particul ar’ stresses (inpact nodifiers, such
r ubblegin fatfy m@qolcmomo:@vagbm@ed dhhtalﬁrytlnrgohgamtsarate and glycerol

gl ass fubre These Ves can pe @gd§%3to th

pol JIREPStRAE G%dﬁfwrc?&%m °Yigre sHployed by MV OF 2 mixture,
or seMaasly Ghi hh ehftht B XEH €502 a8d] iWt.opabide@ Wbrlthe weight of the
directly during isolation of 25 the polyner or after

nel?@ﬁ@0%$mgranules in a so-called conmpoundi ng step.
In this context, the additives or m xtures thereof can
be added to the polynmer nelt as a solid, i.e. as a

powSeitgblerflaag-@tatddnt .addnivehare FRosphateoéstdtBl BE.i thigherSyl phosphate,
the use. of _ nmsterbatches or m xtures of masterbatches
of fHercnphdinhperhogic Raui 15518 nPymipgssonteyInEy mpppnds  such  as

Pcr{)}:ﬂpngg%éoﬁggﬁ)onc IRid 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
(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.
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Sui tabl e additives are described, for exanple, in

“Addi t LV f Pl asti cs Handbook, John Mur phy,
EISSV§QP?BEﬁg%rd 1999" and in "Plastics AdditiveSCT/EP2005/013222
Handbook, Hans Zweifel, Hanser, Mmnich 2001 ". 5

Preferred heat stabilizers are, for exanple, organic

phosphi tes, phosphonates and bH%Sphanes, usual l'y

those in which the organic radicals consist entirely

or partly of optionally substituted aromatic

r ad Cokdusing [9gests.adich iaz ergamivhd pdstudfseorgripinente @r amarganig pigments, IR

substituted benzotriazol es. These and other. : .

St aprier e SRR Bk PTRAIS/ GRS 1Y Comp{Aglion with sabilizers, glas
conmigbraaf glags (Belowaskads hit inbeahRMTRrdfeMt fRthefindre bkhaded.

pol ynmer. 10 Processing auxiliaries, such as nould

rel ease agents, usually derivatives of |ong- chain

f at ' . [TDr €0 dded. . Peptaeryt hrit ol :

| 2% P28 AR NP S Sha moutines
pr ebbtairable fldieyhesubsteiphayeed]shitcéraRiFRe kiveisvedtionNindarticular those
m xture, . preferably in an anobunt of from0.02 to 1

wt . BT Us&dedhedFAnshaeiesegior, \ofy préiculasly i isaiticalogses sector, such as

Sui £abbiceld HIRILS l%gﬁaiﬁ%%ﬂg%giﬁé@nfg&e&ggﬁg *PQLS covers, or optical

I
esters, 1.é&. triphen
r es datgistwhgedinphiospiebras audiot @D £€DeRBY), DVD, DVD-R(W) and minidisks
br om ne-cont.ai ni ng co unds, SUCh'éﬁk broninatgg
phoSpHbHi ¢2HRYSH OBt BRSIUAPLTLYRH WRIRE 3P SREAPHONAlsesrepeatedly
andwrfhiPehysanRanRat es, and, preferably, salts of
fluorinated organic sulfonic acids. Suitable inpact

nodi fiers are, for exanple, graft polyners conprising

oner nore. graft bases chosen from at .l east one :
ool 3 PR jn o figh A ERSRe (i K e HSGlsE of alycigpates according
et hyd thelinveutiyh faehypratectiondTekrudnd sthydsnasor opyl ene
rubbers, and graft 25 nononmers chosen from at | east

one nononer fromthe group consisting of styrene,

acr yhogidstiatctmaadal cl&{rld}ﬂgettohtﬂg Eedti n,&;‘?@i%ﬁa%@??%lifcaaﬁgonate, can be

met hyl nethacrylate), o I nterpenetrating
andpacesstdby imettiwnr iesuldinighb yokrafstnegtoossseset Aisk produced in this way

. lonjitrile, VO 2006/ 072352
CTFEPDb dof o855 352 SipekadiorEb, Bk DI BVB pvp R,

DVD+R, DVD-RW, DVD+RW or BR.

The CD-R (write once, read many) thus comprises a substrate having concentrically
formed guide depressions (pregrooves) which are transferred from a nickel template
in the injection moulding process. Via a template which has depressions on a sub-
micrometre scale, these are transferred accurately to the surface of the substrate in
the injection moulding process. The CD-R comprises the abovementioned substrate,
a dyestuff recording layer, a reflection layer and protective layer, which are applied
or laminated on to the substrate in this sequence. Another example for a once-
writable optical disk which can be read again several times is the DVD-R, which
comprises the substrate, a dyestuff recording layer, a reflection layer and optionally
a protective layer which are likewise applied in this sequence to the substrate

described above and are glued with a second disk ("dummy disk").
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Col ouring agents, such as organic dyestuffs or

pi g Lhorgani c pignents, IR absorbers,

[ ndi%(ls]%l@gflafzf%pi n a nixture or also in conbinati oRChER 05013222
stabilizers, glass fibres, glass (hollow) beads and
inorganic fillers, can furthernp{e be added. 5 The

present Application furthernore provides the

extrudat es and noul di ngs obtainable fromthe

substrate materials according to the invention, in

particular those for use in the transparent sector,

ver rticullarly in.the.optical uses sector uch as ..

oo MBS i ¥ aihtie! i Beb@ g agoces 1 b, it frodition step,
scr afsar@difar BRRUEONRESIvedin BARIrbAAE soldét 3is ShPRAU® the informati
nedi a, such as audi o-CD, CD-R éft D%b,'dVB- ¢v andéln?nnalon
m niayesied the substraeiapd Varediged ol fprmbyaihaBleeragial ofitastion into the
Wi - td r edl ..t abl

o i S YR BRRE by Rl GRARHRE, et 8. T dvestuff ayer
pr ow diegl. t he use of the polycarbonates according to

the invention for the production of extrudates and
moul di ngs. 15 The substrate material according to the

I nveRE g9 Rt Ebe ek dor R g&%&&%ﬁe&boggﬂapﬁl lﬂsro&ﬁl%?)srggge which
by injeCtion noul ding by known processes. ar's

pr otiec edtherrangde of thayasec ased(@0@ - S0 am)a uithi aonplE3 off dyestuff types are
super - audi.o- CD, CPR, .CD- RW %D, VD- R, HﬁVD+R, .

DVDS RV BUESSRIAPBR1O8REN DG PheArCng Prtitle pfu@sthingggpyrilium and
”anmic&ﬁﬁﬂﬁmﬁ QDR RE SnddafliAed, 'RAbRhBGYhHiksC ANALALIAE ANd various
formed gui de depressions (pregrooves) which are

t r amgtadcheldtef eamplaxesi skall as erglaap ecoordindtivs compmindgncyanines or

on. B BRePIREES ey Bl TRy GatloEy ERupER, B4R ooty

accu atgahy dodvehBearRiUnfaGRstfdss A asdl BietdfaleSpreferréd dyBQuffs for the
i njection noul ding process. The CD-R conprises the

aboV&iestrbReadebst rate, a dyestuff recording |ayer,

a reflection |layer and protective |ayer, which are

applied or lamnated on to the substrate in this

seqtsauples Afisdlhants aveaniels sliarascbudylceetawst kétahdse suwitas aadthyl ethyl
diﬁk whi ch ﬁaﬁ be read %g i.n several tinmes is

DV He

t he
RONGh FERONEBRYIS sty heseubet keleas 2ndyyfedsdippgthyl-4-heptanone
recahiH)g ch¥Rhied@h @bt £63dsOBubRYR" 1,200 1ARLEAAAL | Xd chloroform,

amides, such as dimethylformamide, hydrocarbons, such as cyclohexane,
methylcyclohexane or ethylcyclohexane, ethers, such as THF and dioxane, alcohols,
such as ethanol, propanol, isopropanol, n-butanol and diacetone alcohol, fluorinated
solvents, such as 2,2,3,3-tetrafluoropropanol, and glycol ethers, such as ethylene
glycol monomethyl ether and propylene glycol monomethyl ether. These can be
employed individually or as mixtures. Preferred solvents are fluorinated solvents,

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

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

reflection layer.
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30 a protective layer which are |ikew se applied in

thi%] ﬁ@gsnce to the substrate described above and

are gc? %t a second di sk ("dummy disk"). WO PCT/EP2005/013222
2006/ 072352 PCT/ EP2005/ 013222 - 17 The dyestuff |ayer

Is applied via a "spin coating"ifrocess. In this

production step, the particula} dyestuff, dissol ved

in an organic solvent, is applied to the infornmation

| ayer of the substrate and introduced uniformy in the

r adiTaé dgskrsabstrade acaording e the ohepatensindnthe ebtitdialisk according to the
substrate rqtation of the di.sk. After this step, ..

* he yyRUTL AP Rl FeStadanfistoiip Broageiet and Mmobal Gttty

for the use described above has an absorption range

which lies in the range of the |aser used (300 - 850

ri mthe Bggeppesnafdedy @artufis abjyaieed drve comgengiogal injection moulding

cyanpj p | ocvani nes uaryl i dyestuffs,. . ..
or JheRrnodt U SRR o AeGien! MeRlGDist: [rimiotion mouidea

I ndpamid pro@sced AgPIM@GUI nones, ant hr aqui nones and

various netal-chel ate conpl exes, such as e.g. azo

coordi nati on conmpounds, cyani nes or phthal ocyani nes.

Thegg g?@%‘i ucii%kc‘ ip.ac\ﬁ%s&l g&pgrosd'u?ﬁ&l o 2! &'oxfdﬁr}/gsagc%ording to the
good solubrlity in organi ¢ solvents and

| i ghtvehtist,ndss fallowimge itjbaionf aneulpinhgl earaamtely estdufdoaditions are
for tg§' é? uses descri bed above. Exanples of solvents

ar e*g&!ish ,” such as butyl acetate, ketones, such as

met hyl ethyl ketone, cycl ohexanone, nethyl isobutyl

ket one and 2, 4-di net hyl - 4- hept anone ( DWVH),

chl dachaeeethtptiPescpt bons, such as 1, 2-di chl or oet hane

and chloroform 20 am des, such as di et hyl f or mam de,

hydr ocar bons, such as cycl ohexane, nethylcycl ohexane

or ebhplacy Auahestanger €t hers, such as THE and di oxane,

al cohols, such as ethanol, propanol, isopropanol,

n- but anol and di acet one al cohol, fluorinated

sol . ch : - rLop anol, and
g|y§§PE§Pﬁ§?§,‘§ﬁé n§g§%%W§ﬁ%%§&hgﬁ§§6{g nomet hyl

et her and propyl ene gl ycol nononethyl ether. These can

be enpl oyed indi vi Ily or as mixtures. Preferred
solégﬁﬂggﬁ?é“¥?ﬁ%8rﬁ§ggé sol vents, such as

2,2,3,3-tetraf |l uoropropanol, octafl uoropentanol and

di butyl ether.
Substrate dimensions: Audio-CD

Mould temperature on the template side: 60 °C

Before the start of the injection moulding process, a new audio stamper is inserted
into the machine. Before the new stamper is inserted, the entire injection moulding
unit must be cleaned from the preceding material so that the measurement values are

not falsified.

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

which is suitable for measurement of electrical potentials. The measurement is
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A reflection |ayer, e.g. conprising gold or silver,

can ied to the dyestuff layer via a sputterin

nmet h‘g‘gz"?&w&"gﬁ ective layer can optionally be appFFB’&PZ%OS/OBZZZ
to the 30 reflection |layer. WO 2006/ 072352

PCT/ EP2005/ 013222 - 18 The di sk substrate according

to the invention and the optica“’disk according to the

i nvention show clearly inproved antistatic properties

and i nproved coatability. The injection-noul ded part

i s obtiad nechthydigaweafitiSanal fromjtiectubsmatersurfatien The Scanning range is

. Inth I t .of e present . . .
Appll ELTBHE (4 78 D (HEaT PO YHOIACHER THESIIIE R giabisgneasured in
as E@epd oM edvh OREIXAHM Gh Sie XS apAOBRANeERIn. PTAEWEENAR values are
of the noul di ngs according to the invention; the

f ol FoWered imp astaguiyaleptveliagg vielueaatsheamlegud atmdiof ithmmeasuring

are S Linshed:; chipe: Netstal Discjet .. .

e ARaEAC e AR Bty BRI PRl 3E iy gored ina pC
(i nfrohe tiexangb@r 1ot bORCHC fhidfads caMPlffont BREBBHHI By means of
310 - 330 C 20 Substrate di mensi ons: Audi o- CD Mul d

t enfriPsarar eevsipped e inboHsr af kurbeRpscal s eBelusbePaserd routines  from
st aBerBfrO\Lrtﬂ %nﬂ,rﬁfﬁgg&%%sqh% ;pl&,oec ?t?es entﬁ%@?@r %H gkoged as a text

stanper 1s inser o the nmaéhi née. _
newfigt @anthsketies Fardetteredsua hdusention ef thajnekiremenoudlaisnthe values
unit nust be cl| eanped from.the recedingpnaterial SO

t hat 908V sHFLsfioe e Piawdwags by megps phPERR, S@étw a1t eThe potential
et fipde HoMm By eaen 500ty Lhevidty hae ?ntQ@b%mdu?lradgés. The colours
Mo 30 be f MONROE

carried out via a nroe probe from . .
EL ECRRAMEHlue NGz ,gregpneishyelldwe, toNed 140618 exanGple, thehinolt negative

is suitable for rement, of electri ot ent.i al s.
TheP Iété rrgxh%en?f ?%?(ﬁ)u\/ to -9,28? V is asmgneg ?}Ile rgolour dar BQ'lue, and the
most positive potential range of +3,281 V to +3,500 V is assigned the colour dark

red.

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

counted.

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

Furthermore, any ionizers present must be switched off.

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

room temperature is 25 to 28 °C.
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WD 2006/ 072352 PCT/ EP2005/ 013222 -19 carried out at a

di st ance of 3.5 mMm fromthe substrate surface. The

scaft? AP R3%% is in each case 12 cmin the X gﬁammzmsmnnzz
Y-direction. The surface potential is nmeasured in

steps of in each case 2 mmin the X- and Y-direction.

The potential values are conve?ded into an equi val ent

vol tage val ue at the anal ogue out put of the neasuring

5 anplifier of the Monroe probe. These potentia

values are initially stored in a PC fromthe anal ogue

np C interface card from BurrBrown by
of %Bgﬁ' Tl a%@\?é HYpean becamaersit Vit i spyPpatiag') 2 ifggﬂg?ed above. A
Tur B&Bﬁ%@ﬁz{nlﬁ&'étp'ré}@ébfyr R aBtiedFEQUYT aﬁt’f’ dibudl te?hrer is prgferably used
scanni ng has taken place, the entire data dare store
as as tf@xsplveht I TéhQJBpadd@Ifecotamn Foinghaiplieation sfithe dyestuff is 200 rpm.

il t h I
e e TR AR B BB e STy 0 o
Oigin softmare. The potential range from-3,500 V to

+3,500 V is divided here into 32 col our ranges. The
col dfig soatghdiy pridndpestidt whm bgrmessurpdde.geby onsuab exadination, by a

For - ot e
> S50 REGinct BELTTOh BRGELOLT exRRIENA BE R Bhjonest e ais

andc<t>:hed witthsdyeprasi t ifvedpoitnt fréth thergRuPtdgBeL83 Hnt @r higher is
+3,500 V is assigned the colour dark 15 red. To
cal &nngtad atwécecﬁfgﬂ’@é)%%g%ﬁvgf, edgpethgereting praperties|of ébis disk are
(raWkﬂg%g%iare converted into Cartesian coordinates
in a value range of from-30 to +30. These values are
then converted into planar pol ar coordi nates. | n order

O ki Oh% 18 Jr%/ctgpg%gbr ev nc%a@&r?rp.%{hg%ia%tgl%nb}.};/ 165151;{132%f \éwl?eckmg the disk
e' | BdAied €8 witH Qfesviat Ueh a%hﬁpa §NeRrsequth! 1Afgs SRE ttﬁ‘gmformatlon
into the corresponding charge ranges and count ed.
di skesoeded inevduptedtvianmege processin: soffwart andr wetting @rrowfwhlch occur

:)Pg are %creo%iz%g&%thlﬁl n%étec%on})ce aflﬁ:té \’/e % s aéfl:'l étﬁto%@?alw&lscarded

cone into contact with netal si nce otherMAse t he
potential measurement is |npa|red Furt hernore, an

i onf el §mg 2sbewithechargg,distsiRptioneln disk (black and white cop)}// of the false

colour image).
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When carrying out the neasurenent, it is to be ensured
t hat,, pheric 30 humdity during the
neaé‘uép@gﬂ% 22 30 to 60 % preferably 35 to 50 %ch/lggzoos/ouzzz
the roomtenperature is 25 to 28 C. WD 2006/ 072352
PCT/ EP2005/ 013222 -20 The dyestuff application can be
carried out via "spin coating"” ls- descri bed above. A
pht hal ocyanine is preferably used as the dyestuff and
di butyl ether is preferably used as the solvent. The
sped&gapiplesot at i on during application of the dyestuff
is 200 rpm 5 To distribute the solution over the
entire disk, the speed is increased to 5 000 rpm The
coakahilpld y: W th dyestuff can be neasured e.g. by

vi sual exam nation, by a canera scanner or by |ight

m cr oscopy exam nation of the inner regi on of the disk

Coatﬁg P\é\hﬁcgrng‘eﬁéﬁsu%rfea?{% b? tlge %\'lx aasg tuﬁgr]fatlc]rég) Ccoe|8$ ut[&hcontmuous

0ut9ﬂmd¥ﬁ§hﬁﬁf edge, the wetting propertles of this
di sk are inadequate. A further indirect possibility
of nmeasuring the coatability is that of checking the

di sk %%?B&%laﬁe Goluttbd (b ﬂ&é’%ﬁél% Faridif ébn?enigﬁ%rrﬂo %daﬁlﬁg& BPA) is

system hi's case, I nformati on recor
evalfedatieth vtha remepe pr ot¥sskglly $bf Qa/\awe%')n dthwetdsliva:g (methylene
erro

whi ch occur ni zed [ i ne"
det 8@9%?(}“0 BEre s LpE RE0 kel a'aﬁf S esgeng at 56.4 kg/h and the
di seahfstbnts dré Geacﬂedaqﬂe LerioNutng tl@ﬁﬁ&@r Q'?SWO B3Hdhi @R hydroxide

of a disk (black and white copy of the false colour
i magelytion (32N %40 6 fuothesee RSP/ ERGA S 01392 kg/h. 2Ih-the course of the

Exa na%%sa%ﬂa aec%oﬁ,t%??cggg B}ogﬁ so(glnat grOHB% pﬁmon (9% wt.%) is

t he® nown p
pr ogRsGed f ASBR7 kg/h, as well as a solution of chain terminators (11.7 wt.% tert-

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
concentrated in an evaporating tank and the polymer melt is spun off via a

devolatilization extruder and granulated.

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

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

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

injection moulding process is shown in Fig. 1.
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The bi sphenol ate sol ution (bi sphenol A; al kali content
2.12 ol NaOH/ nol BPA) is fed into the reactor at 750
kg/ WOPA%Y333% . 09, the solvent (methylene 10  PCT/EP2005/013222

chl ori de/ chl orobenzene 1:1) at 646 kg/ h and the
phosgene at 56.4 kg/h and the cgnponents are reacted.
The tenperature in the react or %2s 35 C. Sodi um

hy

netered in at 9.97 kg/h.

droxi de sol ut

ion (32 mt.% is furt

hernore al so

In the course of the

conliabledt (cvaluatematififom,1)a second anobunt of sodi um

hydr oxi de solution (32 w.%
kg/ h,

W |
ch
N-

chtot

N-
ca

ph

as wel |

i s

nmetered in at 29.27
as a solution of chain termnators (11.7

Ondree Ee%x?en@é"t

| ori de/ chl orob
ethylplperldln

Al Al A~y
€7 CoOro

YNPGRS chitgl®d
enzene 1:1) "at
el

2 QLE 2t
o IJJ VALY

anzono

én%"e % content of the

h
8 |kg/ h. There ?are

di ssol Ved in met hy Isegraents, based on the total area

et iy I"pi peridin

IZTTre \ J. J.,
é% is fed in at 33.0

00 s a

se is_washed

once with dilute hydrn

ta] y$§ +2. 5@ phases are separated ang og he organi ¢

ochloric acid and

fi

V0.6 itare 5.5Vt h

Mﬁter The polycarbc

dat8e sol ution i s

20 concentrat od

th
in

B GO

At e
a§§lc \JU'l\JCllllalC |\

k and the pol yngr

A\ \WA VAN AV N i ) oy | ul \"AY |

It is spun

of ff.

19 @ -8.5 devol

a3yl 1 zatron extruder

3pg70r anul at ed.

Th

granul es obtlained are then processed to disks via
Netstoall .Si\scj gt5 i nj ecti on noul di ng OEchi ne (see

a ~Avuella +31 0 ~f A4 A t ha 28
\CAPAZ A L LA [~ =4

aboye)—at tHre—of—4—4—seconds
abovémnt i oned aneters. An audio spéWber is used as
measur ement

the tenplate.” The result of the potentia
i njection

a

undar

of a disk after 2 hours of a continuous
moullt dimbe greo te the chargdealmtributioi ig very. unViBri@006/ 072352

PCT/ EP2005/ 013222 -22- Table 1 (evaluation of Fig. 1)
Charge segnents Nunber of charge segnents % content of

t heTlghdisge arse@aadt & tl@%@ﬁh @dﬂatin% Eﬁo@és@)' afild@&ribad "'537056 with a

0 0.00 +1.5 to.+2.5 kv 0 O o +1.5 kV 112

5 Jdithalocyanine dissolved in dibutyl ether The speed of rotation during application
of the dyestuff is 200 rpm. To distribute the solution over the entire disk, the speed

is increased to 5,000 rpm. Visual assessment shows no defects of the dyestuff layer.
Example 2 (comparison example):

The polycarbonate is prepared as described in Example 1. the

bisphenolate solution (bisphenol A) is fed into the reactor at 750 kg/h (14.93 wt.%),

However,

the solvent (methylene chloride/chlorobenzene 1:1) at 646 kg/h and the phosgene at
58.25 kg/h. Sodium hydroxide solution (32 wt.%) is furthermore likewise metered
in at 12.34 kg/h. The second amount of sodium hydroxide solution is 36.20 kg/h;
the amount of chain terminators is 34.18 kg/h at the concentrations stated in
Example 5. The amount of catalyst is 33 kg/h. Working up is carried out as

described in Example 1.
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-0 5to +0.5 kV 1,569 74.01 -1.5to -0.5 kV 434 20. 47
V5024 <-2.500.00 It can be
?V(% %’é’“’i’ﬁg?ée distribution is very uniform P?ﬁ&92005/013222
dISkS are coated in the spin coating process as
descri bed above with a phthal ogyani ne dissolved in
di butyl ether. The speed of rotation during
application of the dyestuff is 200 rpm To distribute
the solution over the entire disk, the speed is
i nclbassenules ehtaiped rapamhev yoedsseaistoediskemia & NstwalBiscjet injection

def ect f th t uf f
CooTuRiith aghifl ESe hRed?al s Blmalar 16 B ssicuds qunder the
des ﬁbé\kbﬁ{éntlﬁn@@m}hﬁeé Alrbdﬂﬂi(ﬁ{tamﬁé}es ustdsR fieNehnplae

sol ution (bisphenol A) is fed into the reactor at 750
kg/h (14.93 wt. 15 the sol vent (nethylene

chl
pho?é%ﬂgé%?“SZ*é“%?%ﬁPﬁ gt hreoulh S8 P vespt
.9 is furtherrmre i kewi se netered in at 12.34
kg/ T e second unt of sodi um hydr oxi de sol ution
feypin alo‘{ &n@unt of chain termnators is
34. 18 kg/h at the concentrations stated in Exanple 5.
The_ampunt of catalyst is 33 kg/h. Wrking up is

caf Chegecegmess PNunkbscefidhegeispgrax@s | % contef the charge
2006/ 072352 PCTI EP2005/ 013222 -23 The ranul es
obtai ned are theh processed to disks |VEEBMENRERasedpn the total area

Di sej+@t5 1 nj ect1 ohzgqmoul di ng machi ne (slegg@bove) at a
cyecle tinme of 4.4 seconds under the |abovenentioned

par atetter2.5 ¥ aue?o stanper is used |aR.The tenpl ate.

5 ¢ far gefeet the—dyest uff Layer—are—+found—on
di bk 1Bt Od Wi t h Byestulf. Table 2 (WAl uation of
FI 9.0.2)0+0.5kV [ 200 9.47
-1.5t0 -0.5kV 31 1.47
-2.5t0-1.5kV 15 0.71
<-2.5 51 241
Table 3
Ex. No.: Charge homogeneity | Surface potential | Defects at the inner

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

The standard deviation is the variance of the individual charge segments.
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Charge segnents Nunber of charge segnents % content of

t he segnents, based on the total area > _+2.5
395“%2?‘{?%(3121’:?’5 to +2.5 kV 692 32.77 +0.5 to +1. BCRAP2005/013222

728 34.47 -0.51to +0.5 kV 200 9.47 -1.51to0 -0.5 kV
31 1.47 -2.51t0-1.5kV 15 0.71 < -2.551 2.41 10
Table 3 Ex. No.: Charge honogeh%ﬁty Surface potentia
Def ects at the inner (standard deviation) charge
peaks (pos. edge and negative) 1 0.41 +1.5/-2.5 no 2
(cokptent Cl@iins>+3. 5 / <-3.5 yes The standard devi ati on
is the variance of the individual charge segnents. WO
2006/ 072352 PCT/ EP2005/ 013222 -24- Patent Cains 1.

Subst r at SubRfa® hidteriaf NALACIALET & tHab ohBE s@FfadehSf a corresponding
surface of a corresponding noulding potential ranges

havi ng chmulisg gotantiehranpes havingictrgey eff &ont -phewent 5 kV are

the propgqrtiqn.of which o he total area i et we
05 and 106 LR Patram PLrhREabe i B Rt e 100 %
- 2.5, andnd-potentidl raweed oibetvidieBSEBtand -L13€ aiMd @PBIibi-M5 @fe present,
which is O to 5 % and potential ranges of <-2.5 kV
and >+2ths propertien of sdueh is @ fie Spreopedt PPiGAtifrapgascaf 3.5 kV and
up to 1 %ef. I f sk, er,ei n 1
0P 0ok 425 KIS ek, M B R BPS sl fbOESCHTo e o
of a Monswéacprafbtieadislg whatiante miterdiab nieasdrementt kecarried out by
face
substrat ?negrlljsr ofa a? Monroe probe at a distance of 3.5 mm from the substrate surface
and the scanning region is in each case 12 ¢m in the X- and Y-direction, and
the potential is measured in steps of in each case 2 mm in the X- and in the

Y-direction.

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

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

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

4. Substrate according to claims 1 to 3, characterized in that the moulding for

measurement of the potential regions is a disk.

5. Substrate material according to claims 1 to 4 for transparent mouldings to be

coated.

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



and the scanning region is in each case 12 cmin the

X- and (% ﬁl rection, and the potential is neasured in

st e&’so%) 60H3¥ach case 2 nmin the X- and in the PCT/EP2005/013222
Y-direction. 15 2. Substrate material according to

claim1, characterized in that the potential at the
surface of a correspondi ng rrmﬂ%ﬁhg does not exceed or

fall below potential ranges of between -1.5 kV and

+1.5 kV, the inner hole region not being taken into
accdunt . U260 o8theSubstatamateniat sxcbalingwodaidisnigtot fot ltlad prolluction of
and/ or 2h1 ract rlze in that on the correspondi ng

moul di ng" ¢ n@tagﬁ(%% Y&vi ation of the potential

resulting fromthe electrical charging in the charge
segnents does not exceed 0.6 kV. 4. Substrate

accr di n@dqudxilngSaarwbenmdetes obtaimbkctremithe dubstratehastetifle according
nmoul di ng [ asurenent of the potential regions

is a di sf<°.°q lmséuté’grate mat eri al according to clains 1

to 4 for transparent noul dings to be coated. 30 6.

Pol ycarbonate as a substrate material according to

cl agfrs 10p5cd, daip stower omedism PCTAIERDE5s@eap Rptainadl: from the
7. Use o | crlngtoclalmsl

to 6 forgl% Hgte?ﬂl}g ?%c%oo f{ocq%] (r:11t§62nd ext rudat es.

8. Moul di ngs and extrudat es obt ai nabl e fromthe

substrate nmaterials according 5 to claims | to 6. 9.

Optical data storage nedium or diffusing screen

obtai nable fromthe substrate materials according to

claims | to 6.



