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Goo ttability The present invention provides

S
particular for the production of 5 injection-
Par g1 i RAAAH Godd Weldhpity moul ded part s rrmﬂﬂ i
obt tes according to

P

car B RCIDE TBRRIHION) PO s ol VEHARNALES G &1 ShSiEAle rppiggal for the
i n paeetioncnenldeppartsato bt enatage asredilzas amelild®l partsrabéaigable from the
coatrahdpaidny sheels,WehdeaPbpiiday strslod hrtliadh ShiirfeAPkE Sitlcal storage
addiLi I Gal. 1 nj i.on:: - ts,. from ..

'hgécﬁ%gg ?@%ﬁg}%é ‘e 1{1\,nén‘?1§|}1 ﬁgﬁlg@ﬁhgﬁl&ﬂr oﬁ)ggagsg%r%éeamedla and

moul ded parts are inportant in particular in

recor di and/or ~ 20 archiving né
| ogger s,.ar super audi 0- CDs, .CD-Rs, CD-
DVDHROTi 9 TR BENE @ 815 RSN GO BESOmervRtacm B ik
c herfrasparg@idinfecten-moniled harte @fe Bmportappincpdrtigulasiadthe @lazings and
read- many optical discs as well as for wite-nmany

WD 2006/ 072344 PCT/ EP2005/ 013214 Pol ycarbonates with
pol W44, as a substrate material for the PCT/EP2005013214
production of transparent injection-noul dedparts;—n
i nvention. Mulded parts may for exanple include  *159159*
traﬁ%garent sheets, |enses, tical storage, nedia and

[
f r opydduetigid Oikis hé‘r@ntﬁh&éi‘im&oﬁﬁﬁa %hts,slh'?ﬁrti@ﬁlaf ®r the production of
exanpl e headlgg t diffusers. The invention provides
for optical storage ia. such as, f ex | e .
e PEREMERES REPRA T e gy EPEon g Rleg i Brag gpgpmple include
exanpl e for the application of colourants from
sol Gtedim orjatsopaiiicles fraap the entometive @lazingsesgrigr, sugh as for example
t he po s accor I nvent
| essartrietsefiod opitaal stordge aidiia, sadH @nfon ataible WbitdabdnGRRAEMta loggers
i njection- ) |
t he U4 géﬁhgsa 2009 coatagHy @ndrnsitabilippangt that assisurtahle de grample for
[ ec . or . . . vari. _

ﬂ{edépﬁ)gcﬂﬁ}n 51 ASurRHE fioRf Ecﬁﬁ‘ﬁdrpgaﬂ ﬁ?n@ggr ?Igp’lglg(gd AObPmedia. In
anoaddigonf theabaticdx appities-rofulddd partgpeadé Gpm aht plalyearbonates

RWs, DVDs,

t hernopl astic materials such as for exanple
pol ycar bonat e, polynmethyl 25 nethacryl ate and
opt | di a. Pol ycarbonate as substrate
natgﬁﬁlerﬁéﬁéﬁgﬁggFe in particular for wite- once and
optical discs, and also _for the production of noul ded
par OPUFH 4%&&9%{118%13@ s ilpgeasHedy Bred asuwariable reerding and/or

exawhﬁ-xﬁa@hﬁm&hy $fofints G ddtal PELITRREASE i ¢ ical
nateriaf as an exceﬁFenP s 2 6t th ype of optical data
loggers are CDs, superaudio-CDs, CD-Rs, CD-RWs, DVDs, DVD-Rs, DVD+Rs,

DVD-RWs, DVD+RWs and BDs.

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

Polycarbonate produced by the phase interface (interfacial) process may be used for

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

A
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30 nechanical stability, is only slightly susceptible

to ' changes, and is characterised by
hlgﬁb§?@§@g§?£ncy and i npact resistance. PolycarggﬁgFgmyonzm

produced by the phase interface,(interfacial) process
may be used for the production of optical dat a

o085 i LRSS 36 SRR S AR e s o

( CDhhveothe Pirgpcktd! thah&abiildeuplh 5iph eﬂé@\f@&)ﬁlc Tbﬁ&ﬁlrﬂgi’el@ér production
often have the property that they build up a hlg

el ed? s taestionrmapldingupiogesst h&his gbcﬂl&qmoeﬁatw ifield iglrength on the
|nJ T e [

£ el@gﬁég;a%el%gd%ﬂlrﬂ% tﬁE %?su r} g g rHéyglgal Ji Ea? Ic{%ggxtsqg £Gr example the
pr odticactiom ob flugt Heono piie maiouddilngs boggses thednjeotiore xmifled articles to
the 5 attr ctlon of t from.the surroundin

causBeK ogein f%&ﬁ?@ﬁ%ﬁﬁﬂﬁs&% ek 0}F GRORET, Wi pduces the quality of
t 09k &nishk@ in fé&ﬁmhﬁ)uﬂieﬁk%ﬁc%s ShddC léoxtnﬁll&ﬂ@s O EHELtion-moulding
whi ch reduces the quality of the finished

I nj @cadesm- noul ded articles and conplicates the

i njection-moulding process. 10 It is furthernore

known that the electrostatic charge (in the form of

el ect [sORirAtintore fin@wdlSthat thePaédifostatia rch@rfge diise&tfe {Jr@ of electrostatic
optical data carriers) |leads to an inadequate

wet figlsis) ith yparticuberr of eica r(foy Phtlﬂwbrﬁaﬁﬁolcémefﬁédlﬁéds tu@h inadequate
as ka6 M? r?lrcgﬁlp Wit 86 -3891' %%dr’l u;gfn a%pf%lrle():( rtnIpPe a non-polar

of a CO m Ssol ven Suc or exanp
di bublplranebhepplicatibry b€ ¥ dotdveaa fiom Ts@ltvéﬁﬂ simmprfopamhple dibutyl

cycl ghexane t hyl cycl ohexane or
oct SMEGor BREupahRIene THtra! “OJOPFOQF’P% Bslohesane.  meihylcgpohexane or

t Pe o§ﬂdﬂﬁ&%§ro‘ﬁfan51heTﬁﬁ’sb%t ﬁ%heefle&illfédl il i (? NG &P I%lu e !OP Qhe substrate

a colourant 1n the cas data 0gg
causenng the apek@amhe)f arcolquray umh tre caa&abf wgtea/blefdalmbggers causes for
col qura t and t hus | eads efe in th :
ot SHARRe G Feglla® cofifenut BofF sRfan: hutdfus feads dadetects in the
chaigfoighatidh 1ayesubst rate material may be quantified for
exanpl e by neasuring the electric field at a certain
di stance fromthe substrate surface.

The degree of the electrostatic charging of a substrate material may be quantified for
example by measuring the electric field at a certain distance from the substrate

surface.

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

problem-free production process.

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

respective production step and is associated with high costs.
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In the case of an optical data |ogger in which a
witeable substrate is applied to the 25 surface
spi "YW 4brocess, a | ow absolute electric fi &
strength is necessary in order ,to guarantee the
uni form application of the writ dabl e | ayer and ensure

o1 B EeREs Bl oeor S B Piset Ja et Rpplind gt o pien

t he eRdR6dtatad Bhargdd) mﬂﬂtg@ﬁéraﬂ arff3tafie§ QHNhddell dsPRiditives to the substrate
af oredescri bed factors. This can |l ead to a stoppage of

t he materighe Amitigiatip pelyaerbpenic serapositinnsiase dessgbedatas ¢xeinpls in JP 62
hi /[ EP20
a'pg?gg%ﬁksﬁ& hgi?reezgip Q/ 912(?%%% V£§; % i% %e %\ge%gag? agdetlghas antistatics to

pr olheerpodfcatbdabgh EPe@OLDST28-AC dkbc&ﬂ@e virougenafightics such as
antlstatlcs are added as additives to the substrate

mat 8PIYalkYleng: glyealt deryabives sGtheyiated soren; mpagiaurgiee polysiloxane
des 2

al i gEhgﬁfglg%E%}}O%}ﬁam gldggr%\:/)gtgﬁvags&gtf g@aa@r d&g fnffe, W%a{ are used
ant istiwtiay d)roasﬁnbdmﬁepol apandsb appli etio PP G20 77358- ddscribes esters of

descyri bes vari. us Ilsta such as polyal kyl ene

gl y @BPSPHETuy apio\ag %&Vﬁh@ﬁl@%ﬂ g dByaufyehrbitoicagiTbeadn US patent
pol ¥sjek@paner Ww% 18e3,5-ARes PRtABh&RD] #EFsed 38 cHh ltermmator in
as dlstearylhydroxyan1ne which are used i1ndividually

or #he phase nter§ace pagrgsre SEhinplpin mmlr@mrJéadszo 20qw 3B8c charge of the
descrlbes sters har ou

Sur FoirpoudP i Ry eS ARE R R b fudteRi kg ifBiipators. 162
10 50@@SSW%esd%eWO%f}@%négﬁld%(ﬂﬁﬁbpﬂ%é deMME@'ﬁE@Qﬁltwes for

is used as chain termnator in ase interface

pr o®ekysarbypite chain terninator |eads to a |ow static

charge of the corresponding substrate materi al

conpared to conventional chain termnators. JP 62 207

358 The disedestrizdpdiyiethmhe hewavd apsolhype o dishévrdtageous effect on the

o oPSEIEE G0t SNy BRerl SHSFERCH) Golehlviafom the material

di Sath3niRaeONS &IrEat eABctlddGegREORR hti ﬁl@éroggr%e? it may lead to
substrate material, since they'tend to |eac

t he theafasmiatipn of A t:mimghon ﬂ¢f§Ctl\§ modkling: atfuethedicre tlmscontent of

r egaflgosmctarlg % ﬁlnt | Ic'};c%}bonat% ePy also l%ad to poorexymec%amcal properties and to

a
%P2005/013214

a reduction of the glass transition temperature. In addition these additives can cause
secondary reactions. The subsequent “endcapping” of polycarbonate that has been
obtained by the transesterification process is complicated and the results achieved
are not optimal. Moreover, high costs are involved in introducing new terminal

groups into the material.

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

surface and that avoids the aforedescribed disadvantages.

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

structure carbamate compounds as possible, are used for the production of optical
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the formation of a coating or defective noul ding.
Furthernore, the content of 20 oligoners in the

pol YEArWENEE nay al so | ead to poorer mechani cal PCT/EP2005/013214
properties and to a reduction gf the glass transition
tenperature. In addition these ddditives can cause

secqndary reacgtions. The subsequent "endcappi ng" qf .
pol @:&t&r 8%%%? e ﬁe.é‘{lmh gxéloBrétec#b c.agl%)mjat% 8?]“18?/“ dn tlge su%strate material
t r aRggsirieidueastth@addtios F adiiBive MRpuAALLH HRBuLHS, or due to the
results achieved are not optinal. reover, high

cos PEodietorn prpetsyétgelfn i ntroduci ng new termnal 25
groups into the nmaterial. The object therefore exists
of providing a conposition and a substrate materi al

t haThe ga¢sent in@8ntidie proviiies pRMRAiOnaEs Asat | M Alldaligé Bydrolysis with
strength as paossible on the substrate surface and

t hatoRY®; pelroxide Solipwsdely: chngamategraniu i megess of BhTpressure liquid
obj el [ i i cu

cuchon S aH RTO EoN BRI 28 50 KB, pLort IR b1 168 ppm and
st r patignledy pseferablyi (b0 keto S0ppmardficompauindshvdthecforhalarl s

few special structure carbanate conpounds as

possible, are used for the productiongof optical WO

2006/ 072344 PCT/ ER2005/ 32144 dat aj|l oggers. A

certain ano of te poun A he substrate

mat eri al , ' :ooﬁ?ionhhfzadditkvps,
inpurities in precursorR* or—dde to the Production
process itself 5 The present invention provides

pol wharehonat es that after al kaline hydrolysis with
sodi um hydroxi de fol |l owed by chromat ography by neans
of high pressure liquid chronmatography (HPLC) contain

0. Of! ) 0. t0, 100 m an

. O Wiy AR HAEL SRRl By 0. HP 08, ot

of the f orthyl,cethyl) pAddyt, iRPrépyl HObAtYD MRR' 6AJd R Rogether denote Cy-
Ciz-alkylidene, preferably C,-Cg-alkylidene, particularly preferably C4-Cs-

alkylidene,

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

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

the production of optical storage media.

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

by choosing suitable process parameters.

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

For example, the purity of the educts and auxiliary substances is important. In
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wherein 15 R and R2 independently of one anot her

denot e _hydrogen or Cl-Cl2-al kyl, preferably nethyl
et h))Y(,)Z‘HI%@W“, i sopropyl or butyl, or R and R2 PET/EP2005/013214
toget her denote C4- Cl2-al kylidene, preferably

CA- C8-al kylidene, particularly preferably C4-C5-
e BHBRD GBS B B ARG 1 SR8 B Hene
Cl- GR: @l YbmpratREeditng tRE rd3dticH) dnf¥thel rea@ioRehd Wdidbnt O Bmes may

carbon atomto which they are bonded form cycl ohexyl

or teideesivgl chen Baepeyon sknijedeni he-arbthedeim wr thiersifers, to control the
f ical di - ' | 25
por EoPRo R ey et e 1B CHY

e from.the .
S accordin vné%ﬁ{oi tglﬁ Inyentiofn tof a{he carbamate

| owcehtest inaht substraehidb@albdre alot cpccRE&E STRE deeribed Meaurement of
injection-noulded article. This is inportant in

par thecgarbamate contepfeofihe furetiah ivfor dhe persgn shillecaigethe art a suitable

medi - s/substrate materials
accg&aioggg?tgallﬁ%a{eﬁsé%%?on can be produced 30 by

choosing suitable process paraneters. The content of

g gcp éﬁ?lg?}q)%]? Oég{a{ft &%i&%@%&?er{gﬁéh g&{lqllj't%g 8§tgintbt¥?g substrate material

edug{aé,agggargg@ﬂd\@:y substances is inportant. In WO
2006/ 072344 PCT/ EP2005/013214 5 addition process

paranmeters such as the nolar ratio of bisphenol and
phosgene t hat used, tenpergtures durjng.the .
rea F&{?&‘gﬁiantcﬁ;&\ﬁeﬁﬁft}r%ﬁ 'gﬁﬁ“ﬁe'gﬂﬂjﬂiﬁeplaf’%ég hEgrtinggus phase
deciigbifoe grédess. NWHLHAS @ Sitlessd &ThHoBgdnBehANS ubdderéiéred ® the sum
therefore to control the process in such a way that

t heof ithe bisphanelsr wiedgist ketwprn 3 rpd ntG0omolst % ipeclerablyabriween 5 and
S Cgat I’%QIC Io/(r)e-]d'}:l h(,eon%glg%nraﬁtc%ngm%%rﬁ Ie;?og%c%%b:ong Cte Sgﬂéﬁ eS%Qegl'e substrate

The "descri b measur enent 0 e nt et —of
t he nfaterialilaacdrding toothetineerpiensio predided edith phbdpenélekcases of 5 to
ess.

itable way o ntrol]jn tge pro An
Z;szgﬁ?lﬁt % ZWTS&E%?H% Or 570_8‘8‘%6 gar a"l%etg%rsémF Aineg ther pH value of the
obt g4 \Aﬁ?_tlg‘ﬁh%ét%ﬁﬁ*iﬂlgtaﬂd e e hosddhe HMitBRARE MaiFined in the alkaline

follo
range, preferably between 8.5 and 12, by single or repeated subsequent addition of

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

The production of the polycarbonates according to the invention is carried out by the
interfacial process. This process for polycarbonate synthesis is described copiously
in the literature; reference may be made for example to H. Schnell, Chemistry and
Physics of Polycarbonates, Polymer Reviews, Vol. 9, Interscience Publishers, New
York, 1964, p. 33 ff., to Polymer Reviews, Vol. 10, “Condensation Polymers by
Interfacial and Solution Methods”, Paul W. Morgan, Interscience Publishers, New
York, 1965, Chapter VIII, p. 325, to Drs. U. Grigo, K. Kircher and P.R. Miiller,
“Polycarbonate” in Becker/Braun, Kunststoff-Handbuch, Vol. 3/1, Polycarbonate,
Polyacetale, Polyester, Cellulose-ester, Karl Hanser Verlag, Munich, Vienna, 1992,

pp. 118-145 as well as to EP-A 0 517 044.
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The .production of the substrate material nay take

pl a ' ti nuous phase interface process.
Wesg%é&?/ﬁ@%%{:cess of phosgene that is used, ref Bf- P/Eg2005/013214
to the sum of the bisphenols used, is between 3 and

100 nmole % preferably between and 15 50 nole % in
conventional continuous pol ycarbonate syntheses, the
substrate material according to the invention is

pr odueading fonth3hasgre eheeptiRgaREoRof 2 disbdidh sl o€ a%isphenol (or a
preferably 8 to 17 nole % At the sanme tinme the pH . .
val guxgfe ohevariguy bispbeias i @dwdong akalingf sodptianhéor suspension) is
pho | tdon | fntajned in. ' . :
PRSP0 7% WP Bl SR ot N8BS Lerg i, which
r epéahec sobskphasl Taddligbcutb@iatedGhatane formteddamakwiRhaite present
appropri ate subsequent addition of, bisphenoglate

sol YK In &ﬁiqr%am%f"i‘aéf% rp gongleasad; with B¢ Bdphpyteble qatalysts to form
i's j 4 t tyr j .
phol iR EQA Dy et Bolkhuodifes ERRI:AH e e Bl The organic
pr ogbasei e rfimafly tseparptet yandrthe patyesrbacateridliisudated thdrefrom by various
i nventi.on is carried out by the 25 interfacial

pr oCQUENE ¥R FEPS ocess for pol ycarbonate synthesis is

descri bed copiously in the literature; reference my

be made for exanple to H Schnell, Chem stry and

Phy Shiéabloflihpdioxyanybesrapamds Fal therprod Retianeafepolygatbongtes are those of
I nt gr sci Publ i shers, New York, 1964, p. 33 ff.,

to gﬁ‘)d;nrr]glgggge)vi ews, Vol. 10, "Condensation Polyners by
Interfacial and Sol uti on Methods", Paul W Mbrgan,

I ntersci ence Publishers, New 30 York, 1965, Chapter

VIIl, p. 325, to Drs. U Oig®HK Kircher &d P.R

Mul I er, "Polycarbonate” in Becker/Braun,

Kunst st of f - Handbuch, Vol . 3/1, Pol ycarbonate,

Pol yaebichl e, Pol yester, Cellul ose-ester, Karl Hanser

Verlag, Munich, Vienna, 1992, pp. 118-145 as well as

to EP-A 0 517 044. WD 2006/ 072344 PCT/ EP2005/ 013214 6

Accgr di Ngerddtestdi soRBRE BRifcal BahRRSTEO AN whfictPmay contain one or
di sodium salt of a bisphenol (or a mxture of various

bi sphenomoye iarpragficenudeialnkayl baesubsiitutel,oand oray contain aliphatic or
suspensi Qn) S, carri.ed, out .jn the presence of an o

i nert org}én?aélpg?)ﬁl%/err?fh%ls %wyén?ﬁmagxlﬂr ar DgiFrepfoms as bridging
forms a srades. phase. The ol igocarbonates that are

formed, and which are present

Preferably Z in formula (2) denotes a radical of the formula (3)

6 R°®

in which R
X
' 3)

R7 R?

RS and R’ independently of one another denote H, C;-Cjs-alkyl, C;-C z-alkoxy,
halogen such as Cl 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 most particularly preferably H or methyl, and
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mai nIy in the organic phase, are condensed with the

a|d ?/table catalysts to form high nolecul ar

20;9 PVé‘éﬂ' bonat es di ssolved in the organic pﬁgg/ngoos/omzm
The organic phase is finally s?parat ed and the

pol ycarbonate is isol at ed there rom by vari ous

forlgﬂg é?% te §m lleq? "'é _h)_/ _ro_ yaé :’i%gon@?ylfeqe §rtoCs

formul a é&)yn&lgaezor@g (t8)(36-c$f5loblkym¢rféh wzudﬂlem 86 sabktituted with C,-
aromatic radical with to 30 C atons, whic

may
cont ai n &hesalkyl, r%?férah}YoWﬁWbohﬂbylePnd ay afse denote Ce-Ciz-arylene,
substitu
cycl oal i B&ﬁlgct | Iglg @nlgeﬁg%d%hé h@'{t}ll r?t}l/rlﬂger g?cpmatlc rings containing
het er oat hﬁtBr(ﬁR)nhH.l dg| ng mnenbers. Pr eferably Z in
formula (2) denotes a radical of the fornmula (3) R6
R6 25 in which X\ (3) R/ R R6 and R7 independently
of PF@e@H@U@%&n&@@QEﬁgH bo% @}&o%skz}ﬂcyle&l Cz-ClJOSC?Uﬁ?Perne Cs- to
hal ogen such , I n each case optlona
sub§3ts1cvdt>eldiyla¢qnle 16}- -S’@} 66@4 k§4, ;SQr-ef erably H or
Cl-Cl2-al kyl, particularly preferably H or Cl-C8-
al kyl, and nost particularly preferably H or nethyl,

andomazim%pt?@&?&{lmﬁ 3(#5’2@@5/ 013214 7 X denotes a

singl e bond, - 0-, -5-, d-to
C6- al kyl ene, C2- to C5 a1l kylidene or C5- to
C6- cycl oal kyl i dene, y be substituted with Cl-
X)), Ga)
RB/ \RQ
i
—C H
"Qi: 3
CH, C|3 (3b)
CH,
in which

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

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

least one atom X', R® and R® are simultaneously alkyl.
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to C6-al kyl, preferably nethyl or ethyl, and may al so

den - -aryl ene, which may optlonally be
cong\gcﬁéogg %]“‘%"h further aromatic rings containi ng®C5EF2005/013214

het er oat ons. Preferably X denotgs a single bond, d -
to CS-al kyl ene, - to C5- aIkyI dene C5- to

| oal kyl j.d - S02-
a ra)cgS o% { Itf hgraf?hc?’rdrrr%yaryé 3a)Cbglrp°'(l%s) Te cc~ %‘%%\(goxybenzenes
R8 Rﬂlytird@d@ha@lﬁl 3 ibig a@hrox@bﬁenyn)rhlmdnegh 20 R&(@woxyphenyl)-

RO denote for each X1, which be i ndi vi dual |

seléﬂﬂ%ﬁk@w&lndbﬁdﬁﬂ@ﬁﬁﬂﬁwnﬁ@aﬁﬂé anb@ﬁbﬂkﬁyﬂW@@@he@WB bis-
or
T e T e

fr osulforics, 7, pr eis(habdiokyphenyl)ssulfokides,t he pr Q\lll’!éis(ﬁ)lﬁi@éxyphenyl)-

on at Ieast one atom X1, R8 and R9 are sinultaneously
al kwlsopm@msstmzsquibﬁf EpspoBicranalkylateg mdhmyrlsar-lglogenated

di hy %5 conmpounds are : di hydroxybenzenes,
di hydr gxﬁg&phenyls bi s- (hydr oxyphenyl ) - al kanes,
bi s- (hydr oxyphenyl ) - cycl oal kanes,

g: :_SSh%./Fg ﬁﬁ’i‘ﬁbﬁ%}%ﬂ)t g %ﬁﬁtgg{ gf tglg%%{y%)ér F())pla?tre]g/ lto) beeltlshe(eira%cordmg to
bi S iR ERMOHP BRNIG) exatipld HEdroqihdnd, PEHER¥P REMdrdxydiphenyl, bis-
(hydroxyphenyl)-alkanes, bis(hydroxyphenyl)-cycloalkanes, bis-(hydroxyphenyl)-
sulfides, bis-(hydroxyphenyl)-ethers, bis-(hydroxyphenyl)-ketones, bis-
(hydroxyphenyl)-sulfones, bis-(hydroxyphenyl)-sulfoxides, o-o'-bis-
(hydroxyphenyl)-diisopropylbenzenes, as well as their alkylated, nuclear-alkylated

and nuclear-halogenated compounds.

Preferred diphenols are 4,4'-dihydroxydiphenyl, 2,2-bis-(4-hydroxyphenyl)-1-
phenylpropane, 1,1-bis-(4-hydroxyphenyl)-phenylethane, 2,2-bis-(4-
hydroxyphenyl)propane, 2,4-bis-(4-hydroxyphenyl)-2-methylbutane, 1,3-bis[2-(4-
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 for example in: US-A 2 999 835,
3 148 172, 2 991 273, 3 271 367, 4 982 014 and 2 999 846, in German laid-open
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5 sul fones, bis-(hydroxyphenyl)-sul f oxi des,

1,1 bIS dr oxyphenyl) - dllsopropylbenzenes as_wel |
as Fﬁbﬂw ‘ééfear al kyl ated and nucl ear - hal ogenat BGI/EP2005/013214

conmpounds. Suitabl e di phenol s fgr t he production of
the pol ycarbonates to be used according to 10 the

hr\ﬁg@clrc ngfi‘{lﬁile%ﬁ 7&%@”@&3?(#3}5/ @g@@hg%? gfi%#gg@?ﬁ 396, in French
bi Sgthkr spevirient X - so1ch pal ikane smordigtaphhyd H SY RGN YE Aemistry and

sul |des bi s- (hydro&yphen |)-ethers,
bi sP Wr@qnpteﬁeﬂ@qqgsglenm gubhshers New York 1964, pp. 28 ff.; pp.

(hy n % «
bi S‘?? )}%%g)ﬁ(y% peny# grglﬂf ?OXI Ié%ler Handbgcl)lggf Polycarbonate Science and

( hy TechnppgnyNarcdl Delker, o Yeriz 2068, ppas2 il | as their
al kyl at ed, nucl ear-al kylated 15 and

nucl ear - hal ogenat ed conpounds. Preferred di phenols are

4, A1q Fyer%gé Bf(}{grheii@gé’drb%r%t% (%Jrlyc‘ ohé ﬁ@)‘lgﬁﬁ?)w BQ&FW& elin the case of

pheny propane oxXyp phenylet ane,
2 2 edpaddydatbonhted tex pp heing dipperapame used. The diphenols that are used, like

20 WGP bS5 BHEMPRL i) oFh P oighinde pyese may be

2, 2c$}lt§mﬁﬁteﬁewl Iﬂ'purmégr&%i%féﬁ ey O B@'ﬂesynthesw handling and
bi s- (3, 5-di net hyl - 4- hydr oxyphenyl ) - met hane, 2, 2- bi's

( 3, Stottigaet kyis -d¢siraply baypvesrtpl wonkr wishew materials that are as pure as
bIS éBlg di met hyl - 4- hydr oxyphenyl ) - sul f one,

S1¢-3, 5- di net hyl - 4- hydr oxyphenyl ) - 2- net hyl but ane,
1 3 bis-[2- (3,5-dinmethyl-4-hydroxyphenyl)-2-propyl ]
-benzene and 1, 1-bi s- (4-hydroxyphenyl)- 25
3, 3The trrpqnﬁ@tqqyp@%} @b@lﬁetggw@atp[ﬁ ri\ph@rﬁmecquy to regulate the molecular

Par we h%glr:%?(s)?}g?eﬁlﬁ eﬂql’()qg}%!il\_g&?lsn_;zai{&lar phenol, p-tert.-butylphenol, iso-
hydDclymhbm’ly|c)1mphﬂmydlet}ﬁmmehlorocarbomc acid esters or acid chlorides of

gl ﬁg{%h;q:a )ﬁ%ﬁgr o Egn w}urgﬁ, géﬁ§e (ﬁlalzn ?énmr?atgr_s are either added

1,1 \Y )
1, 1t%e§hef g\’l%y%%oxyp@?k Or%?hgatﬂét?ﬂg? ﬁgbﬁrgﬁéfbnh%rxég%eén atively are

( bi sgdednet anyChrbitfirgs dmendufing tther sysithesmblse donghesoplsosgene or
SRS o STl e U5 B ik b m e
Ger g@e df atid-cRRSIdeY A LENS0A B aBGbseR2ZAMNA N BRdiato, so long as
sufficient phenolic terminal groups of the polymer being formed are available.
Preferably however the chain terminator or terminators is/are added after the
phosgenation at a site or at a time at which phosgene is no longer present but the
catalyst has not yet been metered in, or the chain terminator(s) is/are metered in

before, together with or in parallel with the catalyst.

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

tetracarboxylic acids are used, or also mixtures of the polyphenols or acid chlorides.
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specifications 1 570 703, 2 063 050, 2 036 052, 2 211
956_and 3 832 396, in French patent specification 1

561 VAW 234%e nonograph by H. Schnel | " Cheni st P§T/ERp05/013214
Physi cs of Pol ycarbonat es”, Intﬁ{science Publ i shers,

New York 1964, pp. 28 ff.; pp. 102 ff.; and in D. G

Leggand, T. Bendlﬁé "Handbook o Polﬁﬁar onat e

sci 8NEE Unlte WUy RArSE! CBRRIENE iR, ofgrere than three
2008hendBe hydrok{l grohps dreorera@pRf honopol ycar bonat es
only one di phenol is used, while in the case of

copol ycarbonates two or nore di phenols are used. The

di p .hat are used, like all other chem cals and
auxpﬁggkéxéuqétances used in the synthesis, may be 10
contam nated with inpurities derived fromtheir own
synthesi s, handling and storage. It is desirable
ho\/\é\?éjr‘mlegly\]rv@M'W‘?‘hh}‘@ﬁi‘)‘ﬁi‘leéﬂ?'ﬁ?@e@%a{ are as pure as
possi bl e. The nonof unctional chain term nators that
are necessary to regulate the nolecular 15 weight,
such,6abmethohd)d,@tri-6d-kydrphgihehgl)-heptapagr t i cul ar phenol ,
p-tert.-butyl phenol, iso- octyl phenol, cunyl phenol,
their chlorocarbonic acid esters or acid chlorides of
MNP - RV hydroAphesy IRberdexd Ur es of these chain
terninato?%,yargﬁgiﬁ%gr]ggd%d together with the

bi sphenol ate or bi sphenolates to the reaction or
alternatively, are, added at any arbitrary tine during
the?égﬁﬁhég?%#ogng%ﬂgeggn%hosgene or 20

chl orocarbonic acid termnal groups are still present
in the reaction nmixture or, in the case of acid

chl BH4kydraxphenylypbensimehiaee.aci d esters as chain

term nators, so long as sufficient phenolic term na
groups of the polyner being forned are avail abl e.

Pr e @rtab(44-boa@vierdrétyphemd)-aydeteriyNarepaner term nators
is/are added after the phosgenation at a site or at a
time at which phosgene is no | onger present but the 25
cat gl A/pis-has darb oSV 2 in, or the chain
ternfnatér??) ig?éﬁghﬁgﬁggggﬁﬁﬁﬁgbefore, together with
or in parallel with the catalyst. In the sane way

br anchi ents or. mxtures of branching agents that
aregdgégg%?§“y9¥@abaP§ﬁ§Ehed to the synthesis, but
usually before the chain termnators. Normally 30

tri sphenals, quaternary phenols or acid chlorides of
tri @(gp@@f(y}q Qtherctrifuncgpnal compounds are 2,4-dihydroxybenzoic acid, trimesic

acid, cyanuric chloride and 3,3-bis-(3-methyl-4-hydroxyphenyl)-2-0x0-2,3-
dihydroindole.

Preferred branching agents are 3,3-bis-(3-methyl-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,
N-1/n-propylpiperidine; quaternary ammonium salts such as tetrabutylammonium/
tributylbenzylammonium/tetraethylammonium hydroxide/chloride/bromide/

hydrogen sulfate/tetrafluoroborate; as well as the phosphonium compounds
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tetracarboxylic acids are used, or also mxtures of
t he_pol yphenol s or acid chlorides. WO 2006/ 072344

PCT. 87%8%3214 10 Sone of the conpounds t hat P%PZOOS/OUZM
be used containing three or nDrﬁ>than three phenolic
hydr oxyl groups are for exanple phl orogl uci nol, 5

4. 6-di ne -tr dro - hept eng- 2 .

2, QeRtAEomYne 5 Meapiionti MAPSBNCH CFBHERE e ggsoribed as
1, 3typridal ph4sé-iReeex yahgsy i 'tlliéeﬁl%&d’t\&e are commercially obtainable, and
1,1,1- tr|-(4 hydr oxyphenyl ) - et hane,

tri aI(C4WﬁudﬂWp%ﬂ}q peIsee $ l“ﬁétlﬁaﬂ?é art. |]_5The catalysts may be added
d h
2 2fiphain 81 2-h AN AE RN EnML: a1 AREKULLLEORAN Syminesis,

roxyphenyl1so

t et optiqratipyalscobyfinenld phosehative, aBaowgtohddifien adfhedtalyst after the
trifupctional conpounds are 2, 4-di hydroxybenzoi c acid,
tri ﬁégp%n ogelpq)sger‘x_{eylé,m?ﬁege% Hp]@fq %Oligﬁal compound or mixtures of onium

3, 30@&1 L‘ﬂg s RS N & J%/ég?r as% Qo before the addition of

di hydroi ndole. 25 Pr rancﬁlng agents are
3, 3phasgerfc3is petfhyéd. 4Tlng/1ﬂuetmdyg e 0f/ th c2tatysbe2gaBalysts may take place in

di hydroi ndol.e and 1,1, 1-t 4- hydr oxypheny] ) - et hane. :
Thebilse %f@%@@&erﬁt’nﬂ?ﬁ At %ﬁ%ﬁé@f‘epg%r 84lg synthesis, or
ar ealk®hl b@icbu@BIRES, ahd 1rpﬁ{etda§éJbiat%rt1a$§)a&[de@%@%e@n&rﬂﬁomum salts
tributyl am ne, trloctylan1ne N- et hyl pi peri di ne,

N- mmchpisF)erqf@’phle{ minkral /amdp; wpydrpéyder hydireghloric acid. When using

quat erna sal s. such as.tetrabuty my

1 ever étﬁl ZynPD ﬁ%nume eng é’étpﬁ&a‘l;\ﬁ%ml rﬂf L ota ca%larfg/st amount,

hydﬁﬁklrdﬁ/nﬁd'ﬁérﬂ{g he(hBa® Magelf colipsd ral@edt employed at different sites or at

sul fate/tetrafl|l uoroborate; as well as the phosphoni um

Conﬁ@{?f@g times. The total amount of catalysts used is between 0.001 and 10 mole %
referred to moles of bisphenols used, preferably 0.01 to 8 mole %, particularly

preferably 0.05 to 5 mole %.

Additives conventionally used for polycarbonates may also be added in the usual
amounts to the polycarbonates according to the invention. The addition of additives
serves to extend the service life or the colour (stabilisers), to simplify the processing
(e.g. mould release agents, anti-blocking agents, antistatics) or to match the polymer
properties to specific stresses (impact modifiers such as rubbers; flame retardants,

colourants, glass fibres).

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

additive mixtures.
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WO 2006/ 072344 PCT/ EP2005/ 013214 11 corresponding to
t he_ammoni um conpounds. These conpounds are descri bed
as MQP0¥4124hase interface catalysts in the PCT/EP2005/013214
literature, are conmercially obtainable, and are well
known to the person skilled in he art. The catal ysts

may b dded . i ndi vi dual as a, nm xt . or. al.so. »
oy SRS At wirce derBrg YorSanB A G P PiStics Handbook”,
opt FeHmaMuyphy ERebief, Weotd)q 999 anden &P a8ies AldiNP&IAandbook”, Hans
addi tion of "catalyst after the addition of phosgene

i s pwetlels HedsennVlugishadP0dni um conpound or ni xtures of

oni um conpounds are used as catalysts, in which case

an addition before the addition of phosgene is

pr ebesfereddl hddiestdtilietd ag for &fanipe of@indd yBdsphites, phosphonates and
catal ysts nmay take place in bulk, 1n an inert . )

sol Peerphanss cicapraly yhass somppyndstin yhigh{be pegapicdpdisplaeensist wholly
case By B optindhe AR RO RS R Sl behtfazoles fo
aci eisgmype efrenaéd s iy Mestabilisars.dsThese apdr dtheruktabilisers may be used
hydrochl.oric acid. \Wen usin several  catal ysts or
wheORAg -y PrFomRITanS 2RO g S3ds0 inHbe AbTemeRiangd fams to the
amoyfimer. di fferent metering nethods may of course also

be enployed at different sites or at different tines.

The total amount of catal ysts used is between 0.001

and, 10 nole % 15.referred t | es of bisphenpols .used

or ePEPEBINE BUU1ies By Mot FIGSF abimir GRopE BRIgIgS of lone:
0. Obhdi® fhttyratids,Yenapddid by eddednViRRtaepiitbY tétf8@afa® and glycerol
pol ycarbonates nmay al so be added in the usual anmunts

t o teBoyeArgisfopsnampls aedueigirad tBheyhareigenenatly gised phame or as a
addj.f| ERY 0 tben en i
PO, SRR B oS YES 0 SEVETACDR RERYRs o i
pr ocaspositpn( €. g. noul d rel ease agents, anti-bl ocking

agents, antistatics) or to match the pol yner

properties to specific stresses (inpact nodifiers such

SHRAEE Fandelidf®it @t M@ Sare &ngé&gg%&s, gt Bgrilyl'l )})hosphate,

fibres). 25 These additives may be “indivi
or fasomgiriel t dhysphiont ureld ©stens bsevi@eabntadiing ecegmpounds such  as

ai v it PR nEie YT R, bisnatted RliSoinna 5l phibgebonates,
af t &g wings prkdratlg salfs (RIBHh@Ed BRLaBICi sdlfohid a8ids0- cal | ed

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

or styrene/acrylonitrile.

Furthermore colourants such as organic dyes or pigments or inorganic pigments, IR
absorbers, may be added individually, as a mixture, or also in combination with

stabilisers, glass fibres, (hollow) glass spheres or inorganic fillers.
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conpounding step. In this connection the additives or

m xtures nmay be added as a solid, i.e. as
pom&’é?m(gf/o%’t%“ nelt, to the polymer nelt. Anot hefCT/EP2005/013214
nmet hod of 30 netering is to use master batches or
m xtures of master batches of tie additives or
addi tive mxtures. WO 2006/ 072344 PCT/ EP2005/ 013214
12 Suitable additives are described for exanple in

" Addhhé i M@&nf Qfivdntiont fuethediorel DRokides tHORtrlYHAtBNYMnd moulded parts
El sevier, Oxford, 1999, and in "Plastics Additives

Mnglbtg@@i)le ﬁqgnghe zwéfpgr@pnatpqamrdmg/ﬁm thehinvemon, i particular those
ELgE)St ges'%ﬁ&l%nooz%ﬁela gg&}ﬁ in tr%r?s ar%é(sl 1@:&20&9,?19#)%} >Partlcularly in
t hoge GmrqablapﬁticattlﬁnMEcﬂhr tsneh aisgfoni cﬁcafn@w paheds, Copidersype panels,
wholly. or_partially of optionally substituted

ar o BHINgS, GSeRPENEI IR FANGBES, 6 ARHGA g3l eagersopuch as audio CDs,
exagp). ﬁg@?? U’\;ﬁg WDW cﬁlliﬁ%r in: t@ﬁ‘?&%u@?&’ad"érﬁ? but also write-
stabili may "be use ual
corrbncreadnkiqmsshhydilmrrep@mdldgdwnmabl&esnﬁfodrrﬁmmt i oned forns

to the 10 polyner. Processing auxiliaries such as

noul d rel ease agents, generally derivatives of |ong-

chairfe E)ﬁ:*sén\f ifehfon mbRbve }I§r9vf‘21%s ﬁf#q}?éjuse%?@ﬁ@‘;%lyéamdnta@s according
tetrastearate and gl ycero nonost earate for exanple

ar etopthefreteniaen foTtleg/pradectigarod eatridatassed nadudded rtsas a

15 m xture, preferably in an amount of 0.02 to 1 wt.%
referred to the mass of the conposition. Suitable

fl aH@nlhdﬂmppnéanrags afdiivey 8§ valyeo PBkQaRAEIRSE B6Wevdr réstricting the
tri phenyl pho ate, resorcinol diphosphoric acid

est &b Je%ﬂﬁ‘ﬁfﬁh@&b@ﬁte&@ﬂﬂllﬂl‘@n%ﬁmounds such as 20

brom nat ed phosphoric acid esters, brom nated

ol i gocar bonat es and polycarbonates, as well as

pr el er abByfesapdnelspivhidhuasris kabed a¢ gedebsarys il foany areas of buildings,
aci ds. Suit. bIe a difjers for exanple graft
ponnersVéB ERMHI HET ﬂiépgﬁsﬁﬁPﬁ Og@ng“bases sel ect ed
fromat | east one pol ybutadi ene rubber, acrylate

rubber 25 (preferably ethyl acrylate or butyl

acr ¥ at eFrdumbber), et hyl ene/ propyl ene rubbers and

3. Blow mouldings (see for example US patent 2 964 794), for example 1 to 5

gallon water bottles,
4. Translucent sheets, such as solid sheets or in particular twin-wall sheets, for
example for covering buildings such as stations, greenhouses and lighting

installations,

5. Optical data storage media, such as audio-CDs, CD-R(W)s, DCDs, DVD-

R(W)s, minidisks, and next generation developments.
6. Traffic light housings or road signs,

7. Foams with an open or closed, optionally printable, surface.
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graft nDnoners selected fromat | east one nDnoner from

theﬂgi F rising styrene, acrylonitrile, g
/gPé4 preferably nethyl nethacryl ate) orP T/EP2005/013214

|nterpenetrat|ng si | oxane and afrylate networks with

grafted-on nethyl nethacrylate

styrene/acrylonitrile. 30 Furthernnre col ourants such

as organi c dyes or pignments or inorganic pignents, IR

absgr ber ghroByarewreA@6k fordkathld @B, 1 857 Be7)i xture, or

also in conmbination with stabilisers, glass fibres,

(hol l ow) gl ass spheres or inorganic flllers WO

200g/ 072344 . PCT/ P2005/01 214

ovent| ol BT HTRRY aPRka0 Pt ool By SR, fopgg for applications

moul ded paght $ranslbdent fimigk e fron1the pol ycar bonat es
according to the invention, in particular those

extrudat es and noul ded parts for use in transparent

appllb cat T%%bucgm%mﬂﬁﬁtﬁdn% %bﬂ{awné DarRud F‘.ﬁpl?zﬂé Eﬂ?d%r titanium dioxide
appllcatlons sector, suc or- exanple

spi der - t ypEFopan®infum ogldazirngganic pbyuseeic a@@ﬂﬁh&ubﬁeﬁm{EP A 0634

coverin a ta | ers, such as audio CDs

D R S P DB S AN i Gichm ang |y s 5 moulded
r ead- onlr fut also wite- once and possibly al so

repeatedly writeabl e enbodi nents. 10 The present

i nventi on noreover provides for the use of the

pol ycar bgnat es acc rdln o the jnve on for the

pr oduct i 6If°BH° neﬂJF 8% gj:\%gsrm%‘Flﬂiead B%\ltd eF%Jr{EH%rhOIderS' here
appl i cat heIyGarBéeatds Nae«ﬁhgbx COR¥NObf BHMARbRs Hi tdBﬂHﬁally additionally
however restrictin subj ect matter of the present

i nvent i ofentaiging 1- BgWéinmeerbgrred\m thia tets! Weightneveropsiorally used.
necessary in many areas of buildings, vehicles and
aircraft, and as visors for helnmets, 2. Filnms, 20 3.

Bl ow2.nouDgtica sinseaeitopares dnppaetidibarp &neddt for Pltogr9¥ic and film

for exanple | }o ?
cameras (see for example DE-A 27 01 173),

13. Light carriers, in particular optical cables (see for example EP-A 0 089 801)
and lighting strips,

14. Electrical insulating materials for electrical cables and for connector

housings and plug-in connectors, as well as capacitors.

15.  Mobile telephone casings,

16. Network interface devices,
17. Support materials for organic photoconductors,
18. Lamps, headlights, diffusers or internal lenses,

19. Medical applications such as oxygenators, dialysis machines,
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gal lon water bottles, 4. Translucent sheets, such as

sol | or in particular twn-wall sheets,

25 é&%ﬂ?’g}é‘b“r covering buildings such as stati OE&/EPZOOS/OBZM
greenhouses and |ighting instqg ations, 5. Optica

data storage nedia, such as audi'o-CDs, CD-R(Ws, DCDs,

DVD- R(Ws, mnidisks, and next generation

devel opnents. 30 6. Traffic |ight housings or road

Si gne, 7Fobdagmicuiids, &ithQpestties, ceddkestandabtslneInhoulds,
printable, surface. WO 2006/ 072344 PCT/ EP2005/ 013214

14 8. Threads and wires (see for exanple DE-A 1 137

167 9. AL . - [ i ' I 1y

st B gi APEAMGhEIATA: AU ARL SEALY W aE AR doin the fomm of
t ransl ucétends eitheABI 6k bum@ans| ucent fornul ati ons

contai ni ng barium sul phate and/or titani um di oxi de

and/ or zirconium oxide or organic polyneric acrylate

rubber s GEBrucR34uck4SsialbR BIQ F4R; BRALIELT

produci ng translucent and light-scattering noul ded 10
parts, 11. Precision injection noul dings, such as

hol ders, ~e.49...l ens hol ders:. her ol.ycar bonat es

aviso: DBk % S Aha e, REebaR o RA Teiboxes,
additionally containing 1-10 wt.% MbS2, referred to

the total weight, are optionally used. 15 12. Optica

i nsEfunehtoupiags such #s gheptri¢at distitbution salyngtar

phot ographic and film caneras (see for exanple DE-A

27 01 173), 13. Light carriers, in particular optica

cabkes ( €msinforfoexidiplical ERvited O8H &DkYothBdsiwddd hairdryers, coffee
lighting strips, 14, Electrical insulating materjals

for el ectacBIRES, arashiwe tog!s suchras dgsanilipg machines, planers and saws.

26.  Transparent washing machine portholes.

27. Protective goggles, sunglasses, optical correction spectacles and lenses
therefor.

28. Lamp covers.

29. Packaging films.

30.  Chip boxes, chip carriers, containers for silicon chips.

31. Miscellaneous applications such as stable doors or animal cages.
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housi ngs and plug-in connectors, as well as

capaC|tors 25 15. Mobile telephone casi ngs, 16,
Net W ROFA12344 ace devi ces, 17. Support materi al sPEGEP2005/013214

organi ¢ photoconductors, 30 18 _ Lanps, headlights,

di ffusers or internal |enses, 153 Medi cal applications

such, _as oxygenators, dialysis machines, WO 2006/ 072344

PCT. / 013214 15 20. Food applications, such as

bottl es, crockery and chocol ate noul ds, 21.

Applications in the autonotive sector, such as .

gl aZbagsosduienfor iecapwing B coptant eh ggmppens g3hgdormula (1) in the

skrgggb?bgﬁnegQ%ﬁgﬁm%g%¥Chﬁ%r such as sl al om pol es or

CII%

ic’itens such as kitchen
si nks, mashba3|ns and | etterboxes, 10 24. Fbu3|ngs
such as electrical distribution cablnets

For 580 & 71 eelyeaioRrisore SURAES 1t S0 Gatserotuan (1), 191 g of
hai F?‘r/oy §Jd§l]lr11 Hogz?de 5]5}?1051' NSSwalBReR e&,onJdSth\% %@Q%gé is saponified

dri nachlnes pl aners and saws.
Tr ansmr@nt(aw\nssm ]rﬁghams)wwhele phakihgl esfter2sapomifiodtént theesolution is

P ende iR o ey ke ety e o8 Mg PB g g sre nected

filile APHM.C %trﬁhn*%ﬂ%eslbet@mdﬁ EAE4kiel Sout COMeRIWIBT 9 diode array
for silicon chips. 31. M scell aneous applications such

as detgptoe (6D, lusresaenoguletecton €EL.D) or by mass spectrometry (MS).

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

calibration).

The method for measuring the electrostatic field on the corresponding injection

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

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

measurement. In addition possible existing ionisers must be screened.

The field meter is positioned above the disc at a distance of 100 mm from the
horizontal disc surface. The distance of the field meter to the inner edge of the disc
i1s 29 mm and is thus aligned centrally above the writeable surface. The disc is not
moved. The measurement of the field thus takes place in a period of 3 to 10 seconds

after completion of the injection moulding process.

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

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

the%o#bprﬁf){%g{‘l) in the polycarbonate is descri by /EF2005/013214

hereinafter: 5 500 ng of pol ycarbonate are di ssol ved

in 20 g of tetrahydrofuran (TH?), 1.91 g of 32%

sod] i.de t .

i AP PARE B Buflr BBk BF e AURRs Pt Eiresponding

whi tlectsibalkfiedd) is rdtdrded Srapothie ffirstaltOi0adisds heA e litiEadhincaks 60 minutes a
i difi ith hydrochloric acid and _made up tqo 50 ni ,

%-Clt Irt-biel Fe?O(\jl_mgquFurémr@ntﬁ ﬁjreeg{ag@ fdiqrﬁ]@q)f%qthl_p[lg’s of measurements, i.e.

| ns n URC heBhrdRerfi PrddefteQultofidaner With a

di o%ﬁé&grgr%ly}ogg’éﬁgg{teg{hr%%%D , fe?ugr esg nce detector

(FLD) or by mass spectrometry (MS). The calibration is

I.ed t.b t al standard t.hod (nmul ti poi nt
cal MR SETNE PAT Hifo MASEHBRICR S, CAie ALOVIFNGE (#EN to Ensure that the

el egdioRpheci KunkiiRy duffly HEMEALFRARRONH MR 60%, S6lFRibly 35 to 50%,
noul ded body, which in the present case is an optical

di sand thgt the rdaph tepvyeratire 192 ffeto 286Cneasur e t he

electrical field strength a field neter (EM- 581230)
fromthe 20 Eltec conpany is used. |mediately after

t hereih RkthoR8hd BleSichiofeldRH tHE BGFREUTERS optidd® diRYS ARGsured by
part (disc) is removed by a rotor armand set aside. .

| n mighns dorprebe dioertlytdfier tesujentist mpoldingoprecésat é disc is considered

confact.with netal..since this interferes in

reasy ettt 08 et Pifrisal Rk ShuT e g Br L RYaps

must be screened. 25 The field neter is positioned

above the disc at a distance of 100 nmfromthe

hor Examplal di sc surface. The distance of the field

nmeter to the inner edge of the disc is 29 mmand is

thus aligned centrally above the witeable surface.
ThePgtpsmatiorns oh di(4-terbariphEhgoRpashung oxRi- 1 @HiptHéint ic@ibexylic acid)-

thus takes place in a period of 3 to 10 seconds after
conpetsppiepexvlidene diphemsiegier noul di ng pr ocess.

9.30 g (0.025 mole) of isopropylidene diphenylbischlorocarbonic acid ester are
added under argon to 150 ml of dichloromethane and cooled to 0°C. 48.49 g (0.428

mole) of N-ethylpiperidine are dissolved in 20 ml of dichloromethane and added
dropwise at 0°C to the bischlorocarbonic acid ester solution. 3.76 g (0.025 mole) of
tert-butylphenol dissolved in 10 ml of dichloromethane are then added dropwise at
0°C to this solution. The mixture is heated to room temperature and stirred for 3
hours. The solvent is then removed in vacuo. The residue is boiled in 500 ml of
toluene and filtered hot. On cooling, crystals precipitate out in the mother liquor.
The mother liquor is filtered and concentrated by evaporation (95°C, 25 mbar).
13.2 g of a highly viscous red oil are obtained. This is dissolved in 100 ml of ethyl
acetate and, after addition of 10 g of silica gel (silica gel 60; 0.04-0.063 pum; Merck
109385/Lt.: 948 785 203), is concentrated by evaporation and added to a silica gel
column (column & 5 cm, filling height ca. 25 cm). After chromatography with a

solvent mixture of n-hexane/ethyl acetate (9:1), 2.3 g of a glassy solid are obtained.
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out WOAZOQ?%@?"F* ic integral value of the electrical P‘FT’EFH’OS/OI”“
is thus associated with each asured disc. In order

to Iirrit t he anobunt of dat a, 1 V\D 2006/ 072344
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Aftg{r1 ?ﬁgeaga%cga%s@&)ﬁy@n%tegég é&”?dir‘) t117p 11'5050@[{?’ 6 ijll)’ £86 (s, 6 H),
measd2ésyOls are made. After the fourth series of

neasurenents, i.e. after ca. 3 hours, the neasurenent
procedure is stopped. 5 Wien carrying out the
NMeagyail s care should be taken to ensure that the

atnospherir¢c humdity during the neasurenent is 30 to
60% preferably 35 to 50% and that the room

teerat 1Inth|s mstho h,.
ol ef ragon itylphe l artbony ' -1S0DrQp lidene-

msaglléh@mpm Njap@m cgfbaa,a&r obe d| rect Iy after t he
i njection nmoul ding process. A disc is considered to

be difficult to coat if the electrical field exceeds a

vaI ﬁ%té{o (ﬂl%ur{%'illeghf 1'%}%8‘%}?5?1% er?/IF 18@91{18 Egm&: échl ester are added

car RoRYt i hdeEiadgdon 4o 400i ﬁmmm@i@mlrd»rﬂaﬁgqedl pheny (@842mole) of
9.30 g (0.025 nole) of isopropylidene

di ptretipllanige dissolyedirbdthing Oﬁtdlcwoecsn@haxwae t}wddaddeduhr@pwise at 0°C
2SR R Sl L) R e P AR 52625 o 30 of
d' S&n@hl‘é%inétﬁar%o afd ekt dued repmkbanghanghiaddeds heated to room
dropwi se at 0OC to the bischlorocarbonic acid ester

sol tempsraturg apg sgirred. fGQS heorse) Thé solventt is sheny Fqpiaved|in vacuo. The
dis re then added

ar opaidbE s oo 8o i ot S 8RB R ERRE R T e <

heated to roomtenperature and stirred for 3

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

gel (height: 16 cm, & 5 cm, solvent n-hexane/ethyl acetate 9:1).
2.1 g of a yellow highly viscous resin are obtained.

'H-NMR (400 MHz, CDCl;) § = 7.45-7.38 (m, 2 H), 7.28-7.15 (m, 8 H), 7.05-6.98
(m, 2 H), 3.50-3.30 (m, 4 H), 1.67 (s, 6 H), 1,32 (s, 9 H), 1.28-1.15 (m, 6 H).

Example 3

Preparation of piperidinecarboxylic acid 4-[1-(4-hydroxyphenyl)-1-methylethyl]-

phenyl ester

0.5 g of 1-(4-tert-butylphenyloxycarbonyloxy)-1'-(piperidinecarboxylic acid )-4,4'-
isopropylidene diphenyl ester is dissolved in 20 g of THF, 0.5 g of 32% sodium
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hours. The solvent is then renoved in vacuo. The

residue is boiled in 500 mM of 25 tol uene and fllte 9
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0.04-0.063 pr1 Merck 109385/Lt.: 948 785 203), is
concentrated by evaporation and added to a silica ge

30 %% colunn 0 5cm filling height ca. 25 cm).
After c ormat ography with a solvent mxture of

n- hexane/ et hyl acetate (9:1), 2.3 g of a glassy solid

are obt ai ned. WD 2006/ 072344 PCT/ EP2005/ 013214 18

ma@gm}lsma (ﬂﬁdilS) THF _so-}utg)n71S3gepemte alp.g the organic phase is

Z' ‘Ebgélyc:?a@%t%g]bzéev?%%rat OII?-'IjZTKﬁ_ ]r%bdl.{fr% Et)%er'r_}?up(ilzl }_@gﬂl?l eﬂ( gﬂd washed
6 H)séverd’l t&ﬂes.( svithOwhber. 5T liE‘xal.'g‘ahE .ﬁhd's’e apairetli m’n:r Qflagnesm;n sulfate,

-tert enyl oxycar bo 1'-(4,4' -1sopropy
ey TR R eatinand te Sshieat &5 fegiayep ig vheudt V146 g of
(0. Qﬁfﬁe'ﬂ%(ﬁ)ct Qfe b@thBE@Whlbﬁi‘?@@hromatographed on silica gel (5111ca gel 60,
dlphenylblschlorocarbonlc acl d ester are added

und@r04aﬂg@3n Hng, Mxdcld 10988%ILeh199BoAeE HARe . with 29 sglvent mlxture of

mpl.e I di 30 fo
G cRParERhangas: @ TN R 20 M of it deia 68 24 s Ruring the
sol lf’ﬁﬂtlﬂ:? co%rs@zolgtl{eowgillg d%’giﬁeﬂe)&ﬁe/%ﬁryt aca%yéﬁﬂeﬁohs&ddas solvent

di ssolved in 30 | oronet hane are next ad

dr opvikiies. Trhgaﬁamfute@dlélsﬁzime@ﬂto room 15 tenperature
and stirred for 3 hours. The solvent is then renpbved
in vacuo. The residue is boiled in 500 nl of toluene

and 'HiN{MR @dohatz, FDel.§ 8l ento-7.35 (RM¥ed7i10- 7\/@5:9@ 2 fier.02-6.95

crude product is chromatographed on silica ge

( hel(rgh?- H)167&680n6 2dh), 30t entm.f HaxXabielseé Byl acet at e
9:1). 20 2.1 g of a yellow highly viscous resin are
obt ai ned.
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"H NVR (400 N+h CDC13) 6 =7.45-7.38 (m 2 H),

7.28-7 ; 7.05-6.98 (m 2 H), 3.50-3.30 (m

4 H}’YO&OOG’? 2@@1 6 . 1,32 (S, 9 H) 1.28-1.15 (nfC P2005/013214
H). 25 Exanple 3 Preparation oﬁ%flperldlnecarboxyllc

acid 4-[1-(4-hydroxyphenyl) - 1- hyl et hyl | - phenyl

est 30.0,5 of
EL@E¥¥—$utylphenyloxycarbonyloxy) 1' - (pi peridi necar

boxyllc acid )-4,4" - isopropylidene diphenyl ester is
dlssolved in 20 g of THF, 0.5 g of 32% sodi um WO
200Braparzear bdi¢tEdpabanhe 33d 4-[1 ) ef

wat er, _are added, and {he m xture is sapon|f|ed‘
ovefHfight (at |east 15 hours) while shaking. Werking
up: 5 The aqueous phase of the THE solution is

separated and the organic phase is concentrated by
evapér a ien.1- (Hh@ﬂrleéyldh@yll@cyc@rhewlw)rlh (él,ﬁetShyﬂopﬁhmdlphenyl)

o bRy SErtBURle MBSt i b dheof THIT ook ot $2% sodium

fr Ofﬁ/drh%dg i RO 3 Qﬂiter ABAd4NE 280 e Hixthi irsesqﬁé(lﬁ'ﬁed Bvemlght (at
vacuo. % 10 crude product are obtai ned, whic

is &ﬁﬁdﬁdﬁmggaﬁhbdhdﬂngll|ca gel (silica gel 60;
0.04-0.063 m Merck 109385/Lt.: 948 785 203) with a
sol vent m xture of hexane/ethyl acetate (9:1) (colum
0 5earifiédtiohi ng height ca. 25 cm. During the further
course of the working up hexane/ethyl acetate (5:1) is
used as solvent mxture. of a white solid is

obt qahp_ei]q%t%&g %}L}L %\"\A? t%é&ﬁi%w%gcéaep%rated arﬁg) th7€ %rSga 0 phase is

6 760rﬁ:eﬁtﬁatédrby 2vhforattor6 5TBe AGidudis 4akieh ,uplintBeth$l etBert-ind washed
several times with water. The organic phase is dried over magnesium sulfate,
filtered off from the drying agent, and the solvent is removed in vacuo. The crude
product is chromatographed on silica gel (silica gel 60; 0.04-0.063 um; Merck
109385/Lt.: 948 785 203) with a solvent mixture of hexane/ethyl acetate (9:1)
(column & 3 cm, filling height ca. 25 cm). During the further course of the working
up hexane/ethyl acetate (1:1) is used as solvent mixture. 0.29 g of a white solid is

obtained.

'"H-NMR (400 MHz, CDCl;) 8 = 7.26-7.22 (m, 2 H), 7.12-7.08 (m, 2 H), 7.04-6.98
(m, 2 H), 6.72-6.68 (m, 2 H), 3.55-3.35 (m, 4 H), 1.67 (s, 6 H), 1.35-1.15 (m, 6 H).

Example 5§

The production of the polycarbonate is carried out according to the known phase

interface process. A continuous production process is employed.

The bisphenolate solution (bisphenol A; alkali content 2.12 mole NaOH/mole BPA)
is fed in at a rate of 750 kghour (1493 wt.%), the solvent
(dichloromethane/chlorobenzene 1:1) is fed in at a rate of 646 kg/hour and the
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overnight (at |east 15 hours) whil e shaking.

Pur infetezed imat a rathef Kfiebgbowhabethof coutse dfHEe s;ohdﬁtmsatmn a second

cvaBB AR oo ey ey A 85T e o BUET iy T 2 g, as wel

andayassydstiohdo eNah abmbinfBss Vi1t H widh edf. teltNBut9IpHEMICin methylene
phase is dried over magnesiumsulfate, filtered off

f r oflpHde/eltlgrohgnzggens 1) ana ralseok 3f 8 ree/hanrr eNeviedi-¢thylpiperidine

v e 4yl GARUBTRIRRL 0SS 957 L1 or

9486tﬁ§ﬁ>1}ﬁa@ﬂ)ne\)\/i1§ Hed i1$ @k \catill ysimax tauFage of 3|3€€P(ﬂﬁ/ﬁ6ﬁt hmhe phases are
acetate (colum_ 0 3 cm filling. helgt ca.

cm Sepemt?qq@l H)@ FErtin@hasedsrsshet ondreWith lquf-‘ghﬂbo‘PJﬁO“C acid and
h / I t
oCSBUE! ShBy e Skake, B o Bgafecin B IRl ol gnaca by

CDC&\Bapo&tan c@ertraed ananZevbborat?orﬂ.ﬂes%eD&l(( the golier melt is spun
7.04-6.98 m 2.H, 6.72-6. 68 2 H, 3.55-3.35 (m

4 rﬁil,m‘ig%s"‘f' %&Pore“?:% éxtiidggand &rsnv(lﬁﬁede H. 25 Exanple 5

The production of the polycarbonate is carried out

accor di ng to the known phase interface process. A

confidngiotisheppdpiersborste theobysyodused rpdeoyade 1) is dissolved in 20 g of
THF, 1.9 g of 32% sodium hydroxide and 5 g of water are added, and the mixture is
saponfied overnight (at least 15 hours) while shaking. After saponification the
solution is acidified with hydrochloric acid and made up to 50 ml with THF. 15 pl
of the solution are injected into an HPLC instrument. Detection is carried out

with FLD.

The calibration is performed according to an external standard method (multipoint

calibration) using the reference substance from Example 3.

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

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

Example 6

Comparison example




10

15

20

30 The bisphenol ate sol ution (bisphenol A; alkal

cont ent 12 nole NaOH/ nole BPA) is fed in at a rate

of TEDPREPRI (14.93 wt.%, the sol vent PCT/EP2005/013214
(di chl or onet hane/ chl or obenzene 1; 1) is fed in at a

rate of 646 kg/hour and the WD 2006/ 072344
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sec r | % s fed i

BRI 0  JeR pbfe fhcr. 1
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The content of carbamate compounds of Example 2 in this polycarbonate sample is

285 mg/kg (285 ppm)
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285 .ng/ kg (285 ppm) WO 2006/ 072344 PCT/ EP2005/ 013214

23 _Table 1 Exanple Ml ecul ar Tg Carbamate Derivative

of BYQPPEA Field on No. Weight [C] Exanpl e 2PGFEEf005/013214
Hydrol ysis Discs after 3 hours [ mg/ kg] [kV/n

[g/nDle] 5 17,500 145 37 <18 17,700 145 285 >18 As

is evid fromthe table, the polycarbonate according

to M@%ﬁ on has 5 carbamate concentrations in

the desired range and exhibits the good el ectrostatic

behavi our associated therewith. W) 2006/ 072344 o
PCTAEP2088}ygarbenate, charactegisehin tlatithegproporpon pé ganbamateederivatives
charact erisged (i oprtihon of carbammate -
Gor vat | L3FE Gl hobhet BBRCkpoRuE reSBh PR Bnafg aatine
resins, hpa®lfstdvigh saliumhiyadoxfie, is9).d1y@rishyphs Wt h

sodi um hydroxide, is 0.01 to 150 ppmR3 OIll ~R - -a

HO R4 O NR2 (1) 10 whereiyn Rl and R2 Dndependently of

one anot her denotg=hydrdgen or=Cl- Cl12ijal kyg', or Rl

and R2 t ogetHms— kyldydengy” 15 R3 and R4

i ndependent | y of eflot e hydr ogen, (D

Cl-Cl2-al kyl or phenyl ,Ror R3 and R4 together with

the carbon atomto which they are bonded form

cycl ohexWheEin t ri met hyl cycl ohexyl .

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

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

bonded form cyclohexyl or trimethylcyclohexyl.

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

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

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

of the formula (1) is 0.01 to 50 ppm.
4. Polycarbonate according to claim 1, wherein in the formula (1)

R' and R’ independently of one another denote hydrogen, methyl, ethyl,
propyl or butyl, or R' and R? together denote Cs-Cg-alkylidene,

R? and R independently of one another denote hydrogen, C,-Cg-alkyl or
phenyl, or R and R* together with the carbon atom to which they are
bonded form cyclohexyl or trimethylcyclohexyl.
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is 0.01 to 50 ppm 25 4. Polyc onate according to

clakm 1, 1
[ ndgpendgm ?at%%cecoﬁ B%Ee‘fquale}]g? %UbﬁFif%thbaé?Pal met hyl ,
et hyI pr opyl or butyl or R and R2 together denot e
C6-al kyl i dene, 30 R3 and R4 i ndependently of one
an oéher B@%@réowwqygghng m1clam & ipyyhiely thesipstrpstatipfielganeasured
and R4 t re
bonded f o %td??%ﬂ"‘édh{fﬂlﬁ(’%?ﬁ nP%t“l%cyc Y %h < PptuBa®rom the
2006/ 07 2Bdl4cdbd PR M0 bMoi3thad 18 RY/fh. Pol ycar bonat e
according to claiml as substrate nmaterial. 6.
Pol ycar bonate according to claim1l, in which the
el egt r ostgs be pf)ly‘é‘!n@oﬂﬁ@%kl&ﬁgm ab c"I’alﬁin' PY¥sNhe ﬁ?gdlfl:ggn "Pinjection-
frominjection-noul ded parts %ro duced fromt
pol ycar bmoeatdedipsrthot nore than 18 kV/im 7. Use of
pol ycar bonate according to claim1l for the production
of injection- noulded parts. 10 8. Injection-noul ded
pargs obingédtiah!reorfld &@I%%ﬁ&wﬁbﬁfﬁﬁm I
1, in anl?d(::h t he elﬁrost atic fiel rreafstﬁ)'rng% ag?orglr% telaim 1,
di st anceino¥highthawieqtepsiate fietsk measuredrat aglistancmof 900 mm is not more
Carrier to claim8 for an optical disc. 15
10. Opti @gﬁqgg\/g\gstor age nedia containing a carrier
that can be obtained from polycarbonate according to
cl a'bm 1. ) _ _ ) )
. Carrier according to claim 8 for an optical disc.

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

polycarbonate according to claim 1.



