;wxe3e2h>2e. 6T>DK) PROCESS FOR THE PREPARATI ON OF STABI LI ZED POLYCARBONATE

Rl ELD OF THE | NVENTI invention relates to a process for the |
preparation omeMt es and nore particularly the i ummmfmwwm

pol ycondensat i . 5 BACKGROUND OF THE | NVENTI ON F lati on
of pol ycarbonates Rywtzhe so-called interfacial process, *159159+

di hydr oxydi aryl al kanes in the form ofltheir alkali salts are reacted with
phosgene i n heterogeneous phase in the presence of inorganic bases such as
sodi um hydr pRSEESOFOR PHEFREFPAR ATUON OF STABINZED POIYOARBONAPHUCT

pol ycarbonate IS 10 readity Soluble. During the reaction, the agueous phase
is distributed in the organic phase, and after the reaction the organic

pol ycar bonat e- cont ai ni ng phase_i B I('U t he agueous phase and
washed several tines w th an=—cggeeds—Hrge-e; 4 +ng whi ch el ectrol ytes,

resi dual nmonRGentRRdettsad ¥ prodetd BF tiRl frépaditton SIPOrRArbohbRs\Wag Riop@ 11 quid
is then separated off as far as possible. Finally, the 15 polycarbonate is
freed of t heeréewarly theduntexfacial polycondensetiomeprocesso a f orm which may readily be
processed further, for exanple granular form This known interfacial
process is described by way of exanple and in detail in the follow ng

publ i catsi ons: 20 Schnel | ,BACKETRSUND @FIIIEBYSVENTIONPO! ycar bonat es”,

Pol ymer Reviews, Volunme 9, Tnterscience Publishers, New York, London,
Sydney 1964Forghe ppamatiopotpolpeashenaiesiby the yo-caliadonterfagial ntocessst en, Cor por at e

Research Ce 2 l.ied Chenm.cal rpornat.i Mor nst w _Jersey
07960: sy rhEPT Bk MRS P of R RO Bt sEPERRA NI PRl Y | e
Sci ence, PonyhefogdnesisSitaye mtthé bRencd@f inckBanié B3O buchias s68iub ; -2 D

Freitag, U Gigo, P.R Miller, N Nouvertne' , BAYER AG "Polycarbonates”
in Encycl opatdirexids sestigmend aceraprie selventan giidethe mdugbpeliearhanatsisc ond

Edi ti on,n, 19 . - j I k-Q0: Ki her and P. R
V11 ort HEfiPeqibit, Durind B redciBh, Wi oq¥eBls phice B aiPipulta sBidE e AN F
3/'1, Pol ycasrgamiaphasePad/aftetied reactiool the stganic podydarbomatesineziningahhseHanser

Verlag Munich, Vienna 1992, p. 118 ff and 138 ff, . ,
d is separated from the aqué)ous p%ase and washed3 several times with an aqueous

liquid, during which electrolytes, residual monomers and catalyst inter alia are
removed. The washing liquid is then separated off as far as possible. Finally, the
15  polycarbonate is freed of the organic solvent and converted into a form which may

readily be processed further, for example granular form.

This known interfacial process is described by way of example and in detail in the

following publications:

20
o Schnell, "Chemistry and Physics of Polycarbonates"”, Polymer Reviews,
Volume 9, Interscience Publishers, New York, London, Sydney 1964, p. 33
ff;
e D.C. Prevorsek, B.T. Debona and Y. Kesten, Corporate Research Center,
25 Allied Chemical Corporation, Morristown, New Jersey 07960: "Synthesis of

Poly(ester Carbonate) Copolymers" in Journal of Polymer Science, Polymer
Chemistry Edition, Vol. 18, (1980), p. 75 ff;



These publications relate to correspondi ng syntheses of pol ycarbonate
according 10 to the so-called "interfacial process", which takes place in a
t wo- phase reaction m xture consisting of inorganic phase (water, alkali)
and an organi c phase (organic solvents, insoluble in water, nostly

chl ori nated hydrocarbons such as dichl oronet hane and/ or chl orobenzene). 1 S

The product of_that synthesis | of.gani c pha esis sol ution),

whi ch cont at nsPtFatt %@c(‘gﬂ ?al%g\/[ﬁﬁuerd& ‘(Fé@‘efgﬁﬁgﬁ% an inorganic

aqueous- al kal I'SO dﬁﬁﬁ%ﬁlate%%c E’l@%@dxﬁ‘ﬁf P&l?m%ﬁ%@néeoinm%lﬂbehﬂ g synthesis,
Iu

such as NaCl, drogen carbonate, soda, additionally résidues of the
phenol at es, bl‘éplhmmdllaﬁe@mdrﬁﬂl@mmlﬂ&ii rp,'dﬁbf(ﬂ;amiﬁlsﬁbf as well as catalysts

and secondary rodycts thereof, 20 2} so|,ubl e conmpounds
originating® a d‘tlj {:'Fg% fﬁ%‘r‘ﬁe{ fad Eﬁ%ﬁ‘l‘llﬂj i’&rﬁé‘*@ﬁ’éﬁn?%ﬂn formed as

by- pr oduct . 'fB@ck@fffaia%eﬁhnaaéfmﬁﬂmy%mrﬁe yacholRabeRsleof NaCH, the
aqueous al kal i ne phase tontal ns the correspondi hg anal ogous salts or
secondary pr odRalyacetals; Polyestar, ihabluldsbestanpCail Hgnsep Veniag Mdroth, Oisndas t o
separate of f t i noy i C ous phase as conpletely as possible and to
remove the ren&%@rﬂg“%gg ?gﬁufy al kal i ne residues of the inorganic
conpounds, which are contained in the sol uble and di spersed water content

of the separated organic phase, as conpletely as possible fromthe organic
phase. Thi sThese aulbiiicet/ienls Matwascmrmgpmdm@ﬂyhth%f;s aftpotyvarhopatd@coptiingnal | y

S R S T AT

t hermal et fQpdsredbRsistiaftofliRérghiie Ipﬁwer(%er Gflk310 A6 ah badan@Wphase - 3
Purification of the synthesis solution is achieved by washing that organic

sol uti on wi (organs slvesite lr@olubtme witeremostincljereated hydracasbons sufhest ed by
means of On‘ﬁ\}@f’g}m%ﬁ aC| ﬁfi%b??ﬁﬁ“f%?ratl ons and washing with water,

nostly in s ‘cation includes either the entire
al kal'i potential of the synt hesis or preferably, after separation of the

phases in the al kaline pHrange, only the neutralization of residual
const i thfent Eneprogi ofdhab synshesksis @n @ranisi Rhase Gynthesis selpienuaichi t h resi dues

of the aguegys u?!‘ﬁ’égolgféhx%Bﬁétﬁ%jdfsgbl%&ﬁo%gﬁﬂ' ac?%gfhc a?ﬂ%u% ‘i‘l%aqm Sedror

such acidiflcation I'ons "aqueous ‘m ner al especi a
hydr ochl or |phaae;|vdne}ncbmkmsﬂiecsalt£foamedl in thetsyatheds, aqdemﬁs"a@bbmmumns of

organi c acids, This washing acidific is. likew
subj ect - mat BEkrogen REORalsa sy %ddda a ME?S.I@&F obihe pheno #@F%&%ﬁwl@t%ep A 0 023
570 descri bﬁﬁls%dﬁﬁxﬁﬁf&% "usé’éP% afl aYRathl %s%h&éédoﬂ&a ig:%&ﬂ%?étﬁel%gku'“ on

usi ng separators uce s ear ener opt i onal t he Use of
di sper 20ng @gmit&water-ﬁdublle@pmgom@dstdmmaMgns lmmntmslfymatmmleg are to be
under st ood as

hydr oqui norf@2te P@fﬁé’?(g‘? iy S"Fsﬂefg‘?‘g:g U;Slhg?ﬁ?ﬂq baﬂggg’?’%lﬁﬁq%{?% E‘?d 8f kanes,

bi s- (hydr oxumﬁnme)aqﬁy&iscaﬂ&dnae @haseRiofifalis dhoxotRipoding arntidddte Salts or
bi s- (hydroxyphenyl) ethers, bis-(hydroxyphenyl) ketones,

bi s- (hydrox%faﬁwy’roﬁu?ﬁﬁones bi s- (hydr oxyphenyl) sul f OXi des, a,a' -bis 25
(hydr oxyphenyl ) -dii sopropyl benzenes, and al so conpounds thereof alkyl ated
at the nucl eus and hal ogenated at the nucleus. Preferred diphenols are
hydr oqu@snonEhe dirsafithe nokking-ug'widéthfodioms ydiopepargte, ofPth2-ilbdrganic aqueous

phase as completely as possible and to remove the remaining, especially alkaline
residues of the inorganic compounds, which are contained in the soluble and
dispersed water content of the separated organic phase, as completely as possible
from the organic phase. This is achieved by washing operations, which are

30 optionally combined with acidification steps. If possible, these purification
operations are carried out before concentration of the organic phase, if thermal

methods are used for the purpose of concentration.



4- hydr oxyphenyl ) - 1- phenyl - pr opane,

, 1- bi s- (4- hydr oxyphenyl ) - phenyl - et hane, 30

, 2- bi s- (4- hydr oxyphenyl ) pr opane, 2, 4-bi s-(4-hydroxyphenyl)-2-net hyl but ane,
1' - bi s- (4- hydroxyphenyl)-m or -p-diisopropyl benzene, 2,2-bis-(3-nethyl-
dr oxy- phenyl ) - propane, bis- (3, 5-di mdt-hyl - 4- hydr oxyphenyl ) - met hane,

2-bis -4 (3, 5-di net hyl - 4- hydr oxyphenyl ) - pr opane,
i s- (3, 5- dimgiflextionftof e Eﬁﬁk@h‘ﬁ@w&bﬁ% fi¢Hieved by washing that organic solution
4- bi s- (3, 5-di net hyl - 4- hydr oxyphenyl ) - 2- neth | but ane,

1' - bi s- ( VibHwatet Age ommngﬂdrmsey&wrayl,tms 1s>¢f eqiedipy mpmwfwr@éﬁme and

1- bi s-(4hyd hen | et c oh ularly preferred
phenol s AP BPation e b B A Sen ok

1- bi s- (4hydroxypheny|) phenyl - et hane, *2, 2- bi s- (4 hydr oxyphenyl ) - pr opane,
2, 2-bi s- (3, 5di net hyl - 4- droxthenyI - pr opane,

1,1’ bb| §- ( I1s.agidipearipn inclugasics Vﬁh@ﬁ‘}llr}'ﬂﬂﬁﬂl pogendiel efthe syythesisdene,
vy oxy phery a1 REE N bafi e O YRGS Mibe taBe B ndPromy ey 1y o

di phenol s areatralgacion béeksiduar ccﬁm@umhte of thie akfﬁeo%s@;h@s’delﬁs’n‘»@ed&r&ag 835, 3 148
172, 2 991 273, 3 271 367, 4 982 014 and 2 999 846, in DE-A 1 570 703, 2
063 050, 2 a§FExYERWith rez?ﬂle@sfsthaﬁau@uemza@gélspwféid@rih@aﬁg@mcpil
SpeC|f|cat| nd
Spect 1 o a3 PRy B TRAEARRp SR BTSN

ff and 10n J&dfbcﬁ&ﬁ&@dci&ﬁﬁlp}ﬁﬁlﬂﬂﬁ{cb%ﬁbmmsolﬂﬁﬁ&h’ sod@fonslof otgamocase of
honopol ycar bopat es, only one di phenol is used, and in the case of 20
copolycarbdﬁ&ges a plurality of diphenols is used, it being possible, of
course, for the bisphenols used, like all the other chem cals and auxiliary
subst ances added to the synthesis, to be contamnated with the inpurities
from t hei r Tinwashnpesd scidificstiomig hkewise shedmbjectblatier of sy pamtsander i al s
that are asu&h %n as possible. 25 As carbonate precursor there are used
hal ogen derWHPIHPES: of carbonic acid, such as are described in the cited
literatjygre, especially phosgene. Catalysts i ncl ude amoni um and/ or
phosphoni um conpounds or tertiary am nes such as are described in the

li terat ur e, Farspanpkl ED-ANOORBpIpdpssribed mprochssFor wetldilyg b Peralkilime,

triethylam r}]fgth%gllg sgluklon ug/llngl rgg:pra]xredtors rthaq]p%(cgdijlrcg ghetap grrleei‘rgy, optlonelﬂ?y With the

(
1
2
1,
hy
2,
bi
2,
1,
1,
d
1,

use of dispersing agents.

20  According to the invention, polycarbonates are to be understood as being those
based on suitable diphenols, for example hydroquinone, resorcinol, dihydroxy-
diphenyl, bis-(hydroxyphenyl)-alkanes, bis-(hydroxyphenyl)-cycloalkanes, bis-
(hydroxyphenyl) sulfides, bis-(hydroxyphenyl) ethers, bis-(hydroxyphenyl)
ketones, bis-(hydroxyphenyl)-sulfones, bis-(hydroxyphenyl) sulfoxides, o,o'-bis-

25  (hydroxyphenyl)-diisopropylbenzenes, and also compounds thereof alkylated at

the nucleus and halogenated at the nucleus.

Preferred diphenols are hydroquinone, resorcinol, 4,4'-dihydroxydiphenyl, 2,2-bis-
(4-hydroxyphenyl)-1-phenyl-propane, 1,1-bis-(4-hydroxyphenyl)-phenyl-ethane,
30  2,2-bis-(4-hydroxyphenyl)propane, 2,4-bis-(4-hydroxyphenyl)-2-methylbutane,
1,1'-bis-(4-hydroxyphenyl)-m- or -p-diisopropylbenzene, 2,2-bis-(3-methyl-4-
hydroxy-phenyl)-propane, bis-(3,5-dimethyl-4-hydroxyphenyl)-methane, 2,2-bis-



possi ble for such catalysts to be added in a single netered anount or

al ternatively -5 by the netering in of several anpunts at tine intervals
(batch process) or in space (continuous process). There may be used as the
al kal i ne conponents any al kali and al kaline earth 5 hydroxi des that are

sol ubl e or dispersible in water, but-greferably sodi um hydroxi de, potassium
hydr oxi de, magnesi um hydroxi de and/or cal ci um hydroxi de (suspension of

cal ci um oxi(gs- dlﬁlewgrﬂ-arﬁyd@csxy@h&i}ﬂ)’ Fophis bR, 5-dhetisgl4-Bpdroyphenyl)-of t he

pol ymer solution to be washed y vary accordl ghto the 10 nol ecul ar wei ght

of the poI ;Sﬁifﬁn%ﬁ 4bis-(Ju5- dmm&wké hdrexypbesyhes yieteae JL bbisn.rht s (wei ght
0 lid
contoncs orely - rgritn i, Plpreél?soéf@?leﬂreﬁ o 4Bl 1 CyRASYTET 2%, °°

pol yrer, pamﬂhﬁybnﬁhy)pBQﬁ@ﬁ@%&ﬂqkmﬁmghmﬂer SO|IdS contents of 7 wt.%to 20
wt.% and at nolecular weights (Mv) > 50,000, preference is given to

polyner5sollds 15 contents of 2 wt.%to 15 w. @6po|yner The nnlecular

wei ght (wei Y

chr ot ogr darye FUECARRr R S Rt Y PR Ay WenJE LTAEKET
nmeans of Uwydroxyphemdl-phenyl-atiane, QR-is- (mwmxyplb@?eq:repampmsﬁly{gae gels, 20
cal i brated agalnst pol ycar bonate, are present case, a HP 1050

was used. @eﬁwgémye‘r@fdpb@wﬂ)-wrepa%é 1pb18;£éérfb6w§% %@fda?xmemd)-ﬁé washed
i ncl udes SQJr 'ﬁﬁl§0}‘§’9b}qﬁeﬂeﬁe Slol-ﬁﬁ%\gl g?fx ﬁ&g@ol ck ug f' pig@stion and

yield a two- ase m xture Wt atlc

opt i ondlol y }dewlphehylpa,mi-ainhqxhyiaj'ah@mamfed or per hal ogenat ed sol vent s
having from1 to 10 carbon atons, with chlorine or fluorine being used as
t he hal ogen, such as nethyl ene chloride, trichloroethane,

tetrachl or opfdaengy oﬁhﬁﬁu@ﬁfe'cﬁﬂﬁhb% apd'@sbibd %} éth ch[ hPUSQNBQ}Q@f@ShaV' ng
from6 to 18 carbon atons benzene, "t ol uen m and/or p 30
xyl ene, neth999/83593 1dB8HIRY2 Beh2eh 8, 27d|3;6ﬁem982 0t4 pinke PP 8461611 DE-A

ol vents. A g7 a eatRg b 8o S potl P8R 3P Bh e Gneh Bt obonsenc,

especi glsl y Su-ATcaken7 88 518, in theMbhdRhph ‘AN HAndIETHRASEY SnEPISysRRR
nonophenol s "and nonocarboxyllc aci ds. 'Suitable nDnophenoIs are phenol ,

al kyl phenol Bolgepshonmiescinteredience pubbishern, NempKerkol 964h-m 78 &1 gndoind®

p-isooctylp sononyl phenol , halophenols such as
p- chl orophegnag39 1?85 6g(ﬂﬁ}li)g?oarﬁglg-:é)ﬁszgaﬂ9ggbrom)phenol and
2,4,6-tribronophenol, and m xtures thereof. Suitable nonocarboxylic acids
are benzoi c_acid, alkylben20|c aci ds and hal obenzoic acjds. 10 The anount
of chain t elrhagassof hgmepolysahonates; palyrong diphepplys nesd; andvisy thy casgsdd on nol es
of dip ol i

Cerm nator s opuy i as BRiyRy oPliphERd. i aEe Fokking Blkelle I EoGRE B

Sui t abl e brmndatsphgmdsgmﬂslilaerﬂl thietlter chemicalp@hy afxiliatyi sohsthnaes apdedtds  known

n 15 polyc rbon te m str .y those. ha t hree, or nore
henol Lo G RgtiBess, & Be Lottt inpRrit e At Sos g7 Harowt Sapets.
phl or ogl uci ﬂﬂ]ougﬂ;t@s disiabIavth udo AmBmbleHa TN dFO AR pbsdisRE ane,

2, 4, 6-di net hyl 4,6-tri-(4-hydroxyphenyl)-heptane, 20 1,3,
5-tr| (4- hydroxyphenyl) b enzene 1,1,1-tri-(4-hydroxyphenyl)-et hane,

t2r|2 bi hfyf Loégg?rg %%2:8 gﬁrg net{;? ?gdgﬁio&%)gypﬁ%}vgﬁ3)F|<éarbomc acid, such

2, 4-bi s- (4- hyge a&scalae@m thb%ﬂ&{ mewtarepéspe@huy phosgene.
2, 6- bi s- (2- hydroxy-5 nethyl benzyl ) - 4- met hyl phenol ,

2-(4- hydroxyphenyl) 2- (2, 4-di hydr oxyphenyl ) pr opane,

hexa- (4- (4- Q %&yﬁﬁﬁ@e}/lumnt%ﬁﬁhow&ér%%ggﬂ&nuﬂﬁE&%{agﬁn%%? balil AGhd 25 ester,

tetra- (4-hydroxyphen

tetra- (4- (4suthds @mjcmsaﬁbéd-mshrplﬁtenmr): pﬂ@pmadm Nragtiygiperidine, N-
1,4-bis-(4",4"-di hydroxy-triphenyl) nethy ).- benzene, as well .as
2, 4- di h3fr owﬁ@ﬂ%?rtd% rethylaminssang tepyty antige, qF PHEUEes thereefe 1theing

3, 3-bis-( 3”853@%% fr YA &’EM?Q?MQ adde@¥Pa ging’leqﬁéié(xgﬂ AR & a%enf’atl%l))(/t ure

t her eof .




30 The anount of branching agents that are optionally to be used is 0.05
nol %to 2.5 nol % preferably 0.1 to 1.0 nol % based on nol es of diphenols
used in a particul ar case. _7_ The branching agents may either be used
initially wwth the diphenols and the chain termnators in the aqueous

al kal i ne” phase, or they may be added % solution in an organic sol vent
before the phosgenation. 5 All these neasures for the preparation of the
pol ycar bonabetheaneetimpinofisevdrhleanpemssat tmia inteeenls (batdhepracdss) ditia spacef er r ed
nmet hod of preparing the polycarbonates to be used according to the

i nvention i@opﬂ%u%gmeﬁ terfacial process. 10 The nol ecul ar wei ghts (M)
of the polycarbonates according to the invention are 12,000 to SO, 000,
preferably 12,000 to 40,000, particularly preferably 15,6000 to 40,000. The
mol ecul ar wEherhnsaydreausdé hethei aliedinb yompencGRCupraiicdismdadlkadmdeadkscr i bed

above. | ghly. .pure pol ycarbonate i.s used for optical and nagneto-optical
data st clyf agﬂé‘?%@éﬂgs, {hﬁb%)rieééyug{ee% e%ﬂ?ie mwg%%ubp%&qrﬁayfsg&u%t or vehicles
and headl anpadrogidazioishsRin Bfd¥6XidK sbhesiBROY dRSxilQin Db CRNIOMIBAroxdd The
reduction in the processing tinmes during the inj ection noldi'ng process
requi res hi uspensiohiof calapwar exide gswatar)ion gnixtweesghereebs of produci ng t he

nol ded articles, and this causes increasing yellow ng of and thermal damage
to the polycarbonate; in addition, the nold rel ease aids may react with the

pol ycar bonafrge s81fRIcoftealo GRS Bblyhi2R Solutlb¥etoT Washed AASWal) RGotdify toment i on
is, therefore, to 25 achieve high stabilizing effects with the | owest

concent tt | moedecular kisight o thgipiolymesrod 0.5t raat3Oawtyomiodymagr; atrmolseular her
properties of.the pol.ycarbonate ,an £ | di pgs produced therefrom The
ol Tow ng_ abeis: o SEARE0 e PREREln s PR bR BT BB IR 30 o
10060247 A: sdlids®ofteR3 bt DwOYDH 330t % poYyi&l preferdly Bhospmhennevidi d in the PC
for optical data storage neans, |enses, etc¢., good transparency, /good heat

stability wpelBet naeicsisbIeicablniooEnsisalidy contents of j wtda 0wt Y UPAB:
f 5to05 i ' : d
faults on oanbBTGecBRBIRE EnaC] fo b, phgeRALy SUMAEWSLAG I 2N ¢ om

0. 0005 1% Ocdhtemanf 2 voyvoweilgwt.2%bolyaesphori c acid, good for optical data

storage neans, |lenses and prisns, processing at from 300 to 380C wi t hout
t hermal danage. JP 2001031859 A: at | east one phosphorus-based stabilizer

in an anounip by ol i,,gélgg- ht ®veilch P40 Q) §QcPerimn dg@qg ability. JP
07126505 A: ECMlvm'tHY?i 0 0?\8%1&[0 Sepd pm o? Sghoesphoeri agi?ﬁfbtfiggfor CDs etc..
15 Thi s pri permeeationltlzoimtgsaphlyd GREY eiihngetbleph oslptide hcelaaitdDeteotgat her wit h
a nold rel ease agent .. .ikhto t.he.pol yca te melt. . This.inproved the
Chernal " st aBbirgmnss U b e PRI i bised PRROSRPIRATS e

tot al i t30 of cdiftRate® bghinst bag@@rb@ﬁa_e,targ hiddl Id @R phseid dabe, tal1€P PG50 @apeci al 'y on
further processing to nolded articles. The stabilizing effects achi eved

according tBsadhe prior art are therefore still inadequate. 20 Further
i nprovenents in this field are highly desirable. The obj ect was therefore
to provide an inproved process for the stabilization of polycarbonates. 25

Sur pri si ngl Yhe bfgahzsohent foe die fodyaebdnattsolidhrtabt washabiheluged sodanponat e may
be prepared by _an inprovenent to the interfacial polycondensation process.
The i npr ovelBith &8¢y suie forihe pelyearbopatoinigyestipnanddigld ywartigsat e sol ution a

T odUn i o T A Bl R o AR AN o the
pol ycar bonaha&ogeiatedi ayperhalogenated solvents having from 1 to 10 carbon atoms, with
chlorine or fluorine being used as the halogen, such as methylene chloride,
trichloroethane, tetrachloroethene, also optionally substituted aromatic compounds
having from 6 to 18 carbon atoms, such as benzene, toluene, o-, m- and/or p-
30  xylene, methoxy- or ethoxy-benzene, diphenyl, dipheny! ether, chlorobenzene, o-,

m- and/or p-dichlorobenzene, as well as mixtures of such solvents. Preferred

solvents are methylene chloride and chlorobenzene, especially chlorobenzene.



30 The resulting polycarbonate and the articles nolded therefromfeature
inmproved thermally stability. In the context of the invention, phosphoric
acid is a mneral acid that contains phosphorous. -9 According to the

i nvention, phosphoric acid is to be understood as neani ng any desired

m neral acid containing phosphorus, pﬁéferably phosphoric acid in the form
of ortho-, neta- or poly-phosphoric acid, phosphorous acid and

hy pophos ph&uitalsie baid terpunatprsiaraboth porepbenld gndohosetadraxyliaetids.i n the form
of ortho-, Jmeta- or | y~phosphor.i cid, .nos articular]y preferably

or t hophos pi§HtA eé’ﬁqr’d’?’ﬁ?%l{)?ﬁeQgﬁl?%cégglph?’{dﬁ Ch RIS ESEr ty of the
phosphori c pagjighenel, ptil8ct3ihend], flisobetyiHRasn) pl-fordpHtnbladds Pol ycar bonat e
that is critical, but the formati on of a phosphoric acid enulsion in an
organi ¢ solisesenylphsnallalephénels sudi astp-cldaropbenads 2,4 dichidropidiolire aci d

enmul siop s repared i PC sol.uti.on after shing of the pol ycarbonate.
The phogphg)F$ 0&@89?‘%%’55“&0‘?‘?@6 O %@‘F‘Bﬁ?ﬁiﬁ ety on, whioh is fed to
t he subsequent process of concentration by evaporation for isolation of 15
t he pol ycarbonate. This stabi[izin% effect is present whenever an acid

ot her t han Syifeblsheenosahexyliq acidsase bersoiq amdaditylemnzoisacilstaatlyst in the

pr ecedi ng hing.process. The phosphoric acid emulsion is prepared by
enulsificaﬁggwe%%ngagg&lo wt.% 20 preferably 7 to 9 w.% particularly
preferably 8 wt.% aqueous phosphoric acid in an anount of 500 to 2000 ppm

preferably 800 to 1200 ppm particularly preferablé)looo p@nl in an organic
sol ventlOni xihgramaquasef ¢haen tsaamatasie banendop Sopehé melts ©iloneersstthne. The

20t 60 % vt SETRRAT b 0 SanglelfRbalt Shengdn SRR 1 oPCol Vet

emul si on i SesiRhtosdrAby akbylace btion¢) dusingoxafig thd piidigedationphases. M xi ng
punps or intensive high-speed stirrers, for exanple, my be used as the
m xi ng nenbers. Metering of the phosphoric acid enul sion takes place after

washi ng of & _ [ | ' s, that is
to say intéﬁgﬁgﬁﬁgs eﬁﬁg%gggﬁﬁfF%EH Qﬁ%Q%ﬁg%%§%¥$§hgﬁyﬁﬂg§%ﬁ@ﬁgn is netered
in in ddch milycarmmate chsmistryaedpeeraty thokb hadng tlppewr mpoefdreabliqyOBl 3 to 1.5
ppm particularly preferably 0.6 to 1 -10 ppm nost particularly
preferably $°%%pm of phosphorus, based on pol ycarbonate. In the case of
ort hophosphoric acid, this corresponds to 0.5 to 5 ppm preferably 1 to 4
ppm particularly preferably 2 to 3 ppm nost particularly preferably 2.5
ppm of phoBytable hrazching agsatseade, dor gramplea pbioneglecingl, 4,6-dimethyl-2,4,6-tri-

(4-hydroxyphenyl)-heptane, 2,4,6-dimethyl-2,4,6-tri-(4-hydroxyphenyl)-heptane,

20 1,3,5-tri-(4-hydroxyphenyl)-benzene, 1,1,1-tri-(4-hydroxyphenyl)-ethane, tri-(4-
hydroxyphenyl)-phenylmethane, 2,2-bis-[4,4-bis-(4-hydroxyphenyl)-cyclohexyl]-
propane, 2,4-bis-(4-hydroxyphenyl-isopropyl)-phenol, 2,6-bis-(2-hydroxy-5'-
methyl-benzyl)-4-methylphenol, 2-(4-hydroxyphenyl)-2-(2,4-dihydroxyphenyl)-
propane, hexa-(4-(4-hydroxyphenyl-isopropyl)phenyl)-orthoterephthalic acid

25  ester, tetra-(4-hydroxyphenyl)-methane, tetra-(4-(4-hydroxyphenyl-isopropyl)-
phenoxy)-methane and 1,4-bis-(4',4"-dihydroxy-triphenyl)-methyl)-benzene, as
well as 2,4-dihydroxybenzoic acid, trimesic acid, cyanuric chloride and 3,3-bis-(3-

methyl-4-hydroxyphenyl)-2-oxo0-2,3-dihydroindole or a mixture thereof.

30 The amount of branching agents that are optionally to be used is 0.05 mol% to
2.5 mol%, preferably 0.1 to 1.0 mol%, based on moles of diphenols used in a

particular case.



All percentages in the present context are to be understood as being w.%
unl ess explicitly nmentioned otherwi se. Preference, particular preference or
nost .particular preference is given to 10 enbodi nents which nmake use of the
par anmet ers, conpounds, definitions angloexpl anations mentioned under
preferred, particularly preferred or 'most particularly preferred. However,
t he above-nenti oned definitions, gar aneters, conpounds and 15 expl anati ons

ment i oned gErebran¢hingagenis paetidier be usedngiiliyayithahs diphenels #pd Hheochain h one

anot her as desired,.that is t ay hetween the res Lve .r s _and
preferred r%ﬂﬂ@?&’rﬁ"s&‘? P%liﬁofl%ﬁkglfa’et S?ﬂ%@bﬁ%??ycbea%ﬁgaélﬁg?lgﬁg%ﬁ}ann t he
pol ycar bonag@asielstiveRibefdd¥ tlephddedmtibn.ed out by neans of a hi gh-speed
dynam c m xer. A mxing punp or the m xing chanber of a disk separator, for

exanpl e, may be used for that purpose. The present Application relates also

and 1o thel ARG ThapwES PUROREFaRidh o0fe BEBERRE G RE MR R8T OV e, "

especi al | y pdrosieskiled iMIBe 4 appl i cation requiring transparent resins, nost
particularly in the field of optical applications, such as, for exanple,

sheets, nmulti-wall sheets, glazing, headlight |enses, |anp covers, or
optical dat . I e 0l di [ Rt heir
Vari ous r et oneyan HERST ataHpeER ek Pt B sl PLARE 4 e 58 e
present Appinvestidroe tied laway iaterfdeial ploeesext r udat es and nol ded articles
produced fromthe |lowfault polyners according to the invention. -11
Furtheruhpplications, without limting the subject-matter of the present

i nvention, ' ' ' L S , 1S
requi red | nengmol@bIsE SRS M bt iR ol Aol 0B ertigh IR
visors for h&beetss0,000, preferably 12,000 to 40,000, particularly preferably 15,000 to

40,000. The molecular weights are determined by the GPC process already
described above.

15
Highly pure polycarbonate is used for optical and magneto-optical data storage
means, optical lenses and prisms, glazing for motor vehicles and headlamps,

glazing of other kinds, such as for greenhouses.

20  The reduction in the processing times during the injection molding process
requires higher melt temperatures during the process of producing the molded
articles, and this causes increasing yellowing of and thermal damage to the
polycarbonate; in addition, the mold release aids may react with the polycarbonate
under such conditions. The object underlying the invention is, therefore, to

25  achieve high stabilizing effects with the lowest concentrations of known
stabilizers, without any change in the other properties of the polycarbonate and of

the moldings produced therefrom.

The following attempts to achieve corresponding stabilization are known:
30 e JP 10060247 A: from 0.001 to 0.01 parts by weight of phosphoric acid in the
PC for optical data storage means, lenses, etc., good transparency, good heat

stability without decomposition and yellowing.



2. Production of films, especially ski filnms. 3. Production of bl ow nol ded
articles (see, for exanple, US Patent 2 964 794), for exanple 1 to 5 gallon
wat er bottles. 10 4. Production of transparent sheets, especially of

hol | ow chanber sheets, for exanple for covering buildings such as rail way
stations, greenhouses and lighting ins$t-allations. 5. Production of optical
data storage neans. 6. For the production of traffic |ight housings or road

signs. 15 % HPpro4oBessr ARAMEABORoM1S hOAPh FBSIRIshRdrRe dch@® théor exanple, DE-B
1 03l 507). 8. For the production of threads and wires (see, for exanple,

DE-B 1 137 167odyedrtoEats, no f88s asizfaultgon gxpasurerte highetempptatigeiand havi ng a
content of gl ass fibres for |ighting purposes (see, for exanple, DE-A 1 554
020). 20 10. OBWIHs| ucent pl astics having a content of barium sulfate,
titaniun1diOX|de and/ or zirconium oxide or organic polyneric acrylate
rubbers (EP-A 634 445, EP-A 269 324) for the production of transparent and
| i ght - sGat teer iJBg)lﬁbﬁftﬁMsfrom]Q O(FISrtotOmal redyovéigint affphpspémﬁsiaoild good

i nj ection-nol 3&: 313 §3 such exan"rl e, 25 |l ens hol 53 To that end,
pol ycar bonat es%h g %‘aé@mg@ﬁ?eaél? §1ss and PHSIES PROGESTIRB At %H Of ®pti onal Iy
contain in addjg b@QwﬁRBB éﬁ gron11 to 10 wt. % MbS2, based on the
total weight. 1 For the produ on of parts for optlcal devi ces,
especially lenses for photographic and filmcanmeras (see, for exarrpl e, DE-A
2 701 173). 30_13. As |light transm ssign carrlers especially as

fibre-optic cadbl 910387 Acﬂtl@ﬁtafrﬁm%wsmb@e@ bigigenin an ampuni by As
el ectri 6al in + J}qtfémb?fobillto (’lfg’%t“‘]r:’;t 311 conductors and for plug
as ro

hou3|ngs as plug connec c¢tion of mobile t el ephone
casi ngs haV|ng i mproved resistance to perfune aftershave and perspiration.
S 16. Network interface devices. carrier material for or ganlc

phot oconduc® or¥.071865¢pA: PRevify 8@!‘@& @5)?@ ‘oppm gfpospheric axanRft el i ght

|l anps in the f L m of headl anps, headlight |enses or internal |enses.

15  This prior art discloses the metering of phosphoric acid, together with a mold
release agent, into the polycarbonate melt. This improved the thermal stability, but
not to a satisfactory degree. Accordingly, the totality of the mold release agent
still reacts with the PC, especially on further processing to molded articles. The
stabilizing effects achieved according to the prior art are therefore still inadequate.

20  Further improvements in this field are highly desirable.

The object was therefore to provide an improved process for the stabilization of

polycarbonates.

25  Surprisingly, it has now been found that thermally stable polycarbonate may be
prepared by an improvement to the interfacial polycondensation process. The
improvement comprise introducing to the washed polycarbonate solution a small
amount of an emulsion of phosphoric acid in an organic solvent. The introduction
is carried out by intensive mixing of the emulsion into the polycarbonate solution.

30  The resulting polycarbonate and the articles molded therefrom feature improved
thermally stability. In the context of the invention, phosphoric acid is a mineral

acid that contains phosphorous.



19. For nedical applications, for exanple oxygenators, dialysers. 10 20.

For foodstuffs applications, such as, for exanple, bottles, kitchenware and
chocol ate nolds. 21. For applications in the autonotive sector, where
contact with fuels and | ubricants may occur, such as, for exanple, bunpers,
optionally in the formof suitable bi"ehds with ABS or suitable rubbers. 15
22. For sports articles, such as, for exanple, slalompoles or ski boot
buckl es. 23. For donestic articles, such as, for exanple, kitchen sinks and

| etterbox ca@sings. .24. .For .casi.n such I . i cal

distributio c%oéglin & ﬂl.e lﬁ‘ée.ntlﬁgsl?hﬁg%%%nc?racé %2? Iblg §£§e§§§ E@? ﬁrsnﬁgllélggw hai rdryer
casi ngs. 20dedfred HiReraINRIEOEntMARE phesphaaR] pferablh phbsphosiy @sidiavherg i nproved
resi stance to the washing solution. 27. Safety goggle optical corrective

spect acl es. form ofiosig-, esieros pobrphasphorihacdhphpsrhosansiasid a6 i npr oved

resi stance png st [ il . 12 9 kaging fil ns
for medrsanbieBRoORt iR rherNER, Plststably pryHEBHE Buigin ufProniad

appl i cat i ongrthe mbtaass pdl9+pheyshiopk acids nall wrdatirdy prefaublpal cages. The
present Application relates especially also to optical applications and the
30 corr espofidiapgosmhiodiedcislr ti cl es, such as | enses, spectacles, optical
recordi ng nedia, such as CO, CO-R, CO-RW DVD, etc., and nagneto-opti cal
recordi ng nedi a. -13 The Exanples which follow are intended to illustrate
but do not In thistprodess,fit B3@ntheipnopentyiofthe Sianploricsaid forethp bmobntRd] ycar bonat e

solution, washed with HCl, is freed of solvent stepw se in process of
concent Yt | Bapsplorss agidhoihe pRlycaibppate Hhat fdriiica, H\Ve@é%‘i"ﬁ“&n E%R type

twi n-shaf t ngpwaa@%ﬁlsi& iH‘%hfo‘Pgagié()éan\%Y ftufe Sl BlshRaoR e . PC

t oget her w yceri ne nonosteara a el ease agent) and 5 ppm of
phosphori c pleasghoranatid bmuision se frepamedkindhe FoesoR@ografnuiveshisgpobibeai ned have a

yel | omness index of froml10 1.5 to 1.8;. from95 to 100 % of. t he, g] yceri ne
ronost ear at BOWERERwIS, T PhARYSEF 9EdT TR & 5 POLICHERE SARHGRATREh EXAVPL ES
A PC sol uti geq m@%&eegﬁéht ?@ceés?ofc%ﬁ&&ﬁraﬁ@?ﬂ& BapofMdnstof is6fivh bh an

Stb
emul sion of 15 8 % phosphor acid in an amount of 1000 ppmin a mxture of
90 nonokthl othelpehxartenatedThis stbiizotyl efeotistpnesant whenerenan asgid atheothen nuous! y

ti i Xi .and.i i int PC,sol uti b f th
o3 no chanbitPHERg e s B orl it i B Rate R PR ool atod i n
t he convent ppads. manner. The anmount of phosphoric acid, based on

pol ycarbonate, is 20 3 ppm The nold release agent is netered in as in the
Conpar ati ve Exanpl e, but without the addition of the phosphoric acid, and

I b S S
not chal@e prederalslyir7ito@ wiacpatcuiarly prefdrabil8det%sandicobhephosphoric acid in

an amount of 500 to 2000 ppm, preferably 800 to 1200 ppm, particularly

preferably 1000 ppm, in an organic solvent mixture that includes

monochlorobenzene and dichloromethane. The amount of dichloromethane in the

solvent mixture is 10 to 70 %, preferably 20 to 60 %, particularly preferably 50 %.

25  The phosphoric acid-solvent emulsion is kept stable by continuous mixing of the
two phases. Mixing pumps or intensive high-speed stirrers, for example, may be

used as the mixing members.

Metering of the phosphoric acid emulsion takes place after washing of the
30 polycarbonate and before the isolation process, that is to say into the washed PC
solution. The phosphoric acid emulsion is metered in in such an amount as to

achieve 0.15 to 2 ppm, preferably 0.3 to 1.5 ppm, particularly preferably 0.6 to 1



25 If the result of the process according to the prior art (Conparison
Exanple) is conpared with that of the process according to the invention,
it will inmediately be seen that, on the one hand, the pol ycarbonate
obt ai ned by the process according to E e invention surprisingly exhibits a
superior yellowness index and, on thé"other 30 hand, in contrast to the
prior art, the nold rel ease agent does not change during further

pr ocessi ng.PPPhimoss patishlaly peciereblycdbdrppms of phasphorys.dasederexpect ed in vi ew of

the art. -14 Al though.the invention has been, described in tail in the
for egoi ng ASHseRonath ook 4G ofiobhitpRafe A58 M SPHIRR I 8Mod «hat such
detail is Bhyprefkaii dto BPHHRY pertieiklY PadfeBly Bid Ppsm M¥stifriididlyt her ein
by those ski Iedpin the art w thout departing fromthe 5 spirit and scope
of the i nvanefesabledoapm, 6 phespheric peid) hased eripplycarhena¢.ai ns. - 15 WHAT IS
CLAI MED./ S: 1. A process for preparing an enul sion conprising mxXxing an
aqueous “m neral acid that contains phosphorous in an organic solvent, the

m xi ng bei ngll perbhtageus tiadskevdrt borithe ade@rraurdbrsiotidenYelng wtid uslegnt to form
a 5 honogeneous, emul sjon, 2. The process of Caim1 wherein aqueous m neral
acid that coRligityangricaphehsneiss.s a 6 to 10 wt. % aqueous sol ution of
phosphoric acid. 3. The process of Caim1l wherein the mneral acid is
present in the organic solvent in an anount of 500 to 2000 ppm 10 4. The
emul si on priapferadepartihdanprefeasise of moktgjamichlarpreferenthes givacwss of prepari ng
pol ycarbonate by the interfacial process the inprovenent conprising m Xing
with t HE weepadigegfs whichiypke useind tha parametars; ermpadaAsiwitinsgpdc aim 4, the

or gani ¢ pol el ANl ReARbA LAfl: hLAG DERRUIBRNEGWES BPHlost e Use of a

phosphorous contal ning mnera process Claimb5 wherein
t he anmount mti@dadyspreferred. t hat which results in phosphorous content of 0.15
to 2 ppmrelative to the weight of the polycarbonate. 7. The pol ycarbonate
prepared by the process of Claim5. 20 8. A nolded article conprising the

pol ycar bonagwefer the aBdve-mntidiad @¥ERREAS, ParAORrs ool ARl ycar bonat e of
Claim7. 10. An optical information storage medium conprising the
pol ycarlbonatxplappti@sanentioned génerally or in preferred ranges may also be combined

with one another as desired, that is to say between the respective ranges and

preferred ranges.

Distribution of the phosphoric acid emulsion in the polycarbonate solution may be
20  carried out by means of a high-speed dynamic mixer. A mixing pump or the

mixing chamber of a disk separator, for example, may be used for that purpose.

The present Application relates also to the polycarbonates as prepared by the
process according to the invention and to their use in the production of extrudates
25  and molded articles, especially those for use in application requiring transparent
resins, most particularly in the field of optical applications, such as, for example,
sheets, multi-wall sheets, glazing, headlight lenses, lamp covers, or optical data
storage means, such as audio CDs, DVDs, minidiscs in their various read-only or
recordable, optionally also rewritable forms.
30
The present Application also provides the extrudates and molded articles produced

from the low-fault polymers according to the invention.
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lighting installations.
Production of optical data storage means.
For the production of traffic light housings or road signs.

15 For the production of foamed materials (see, for example, DE-B 1 031 507).

© =N o W

For the production of threads and wires (see, for example, DE-B 1 137 167
and DE-A 1 785 137).
9.  As translucent plastics having a content of glass fibres for lighting purposes
(see, for example, DE-A 1 554 020).
20 10. As translucent plastics having a content of barium sulfate, titanium dioxide
and/or zirconium oxide or organic polymeric acrylate rubbers (EP-A 634
445, EP-A 269 324) for the production of transparent and light-scattering
moldings.
11. For the production of precision injection-molded parts, such as, for example,
25 lens holders. To that end, polycarbonates having a content of glass fibres are
used, which optionally contain in addition approximately from 1 to 10 wt.%
MoS,, based on the total weight.
12. For the production of parts for optical devices, especially lenses for
photographic and film cameras (see, for example, DE-A 2 701 173).
30 13. Aslight transmission carriers, especially as fibre-optic cables (see, for
example, EP-A1 0 089 801).
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5 16. Network interface devices.

17. As carrier material for organic photoconductors.

18. For the production of lamps, for example headlight lamps in the form of
headlamps, headlight lenses or internal lenses.

19. For medical applications, for example oxygenators, dialysers.

10  20. For foodstuffs applications, such as, for example, bottles, kitchenware and
chocolate molds.

21. For application:s in the automotive sector, where contact with fuels and
lubricants may occur, such as, for example, bumpers, optionally in the form
of suitable blends with ABS or suitable rubbers.

15 22. For sports articles, such as, for example, slalom poles or ski boot buckles.

23. For domestic articles, such as, for example, kitchen sinks and letterbox
casings.

24. For casings, such as, for example, electrical distribution cabinets.

25. Casings for electric toothbrushes and hairdryer casings.

20  26. Transparent washing machines - bull's-eyes having improved resistance to
the washing solution.

27. Safety goggles, optical corrective spectacles.

28. Lamp covers for kitchen appliances having improved resistance to cooking
steam, especially oil vapours.

25 29. Packaging films for medicaments.

30. Chip boxes and chip carriers.

31. For other applications, such as, for example, stable doors or animal cages.

The present Application relates especially also to optical applications and the
30 corresponding molded articles, such as lenses, spectacles, optical recording media,

such as CD, CD-R, CD-RW, DVD, etc., and magneto-optical recording media.



10 10! f6 109%& ()-3!ky"!10%& ()-!ay"!10%& ()-!fy"!10%& ()-//00x1{1u2aBNMC

10! S! SF10%V&' () - 109V’ () - S10%V&' ()-! %

Y10%66& () -310%v&' () - FY10%V&' () - u2x2D345566} [ 9+C

10cc! | 4:110%c& ()-1\14:110%& ()-!k% 1O%&' ()-9!a% 10%&' ()- 9l 10%V&' () - 410%V&
' ()-6666; 77y88aBC 10cc! sS109&' ()-f!1\y 0% ()-!f M 10%=& ()-F F9109%& () -
10cc_10cc89: ; < =a=b=zXJ<C 10cc! 10 o

10! t f . | 10%Fhe) Exangtles winel fgljovnpreiotadgd tolipstragnigut dp-not Hmitgbgpresei=c=g=>@?@
c 109 ()-, 109%VE ()-s10%VK' ()-f10%v& ()-y910%v& ()-'| 10%V& () -
10( A~AA BH

Y100&' () -
(AUV7C 10c

f/S109%vE (

109 () <F3

5

109& ()3t

10

15

20

25

30

10cc

)Corh ‘BhmpleZ109V& () - % 109V& () - &$S10%V&’ () - F10%VE& () - CDPDDDE
EFEGEHEdYNCD_%&TUM—PUMCC
109V () - HEMEESFUFFFAEYNCOcC 109& () - &L09%& ()- t109& ()- mLO%& () - mL0% & () -

Tipar b SRS, Saspo with HGYds frred obselvept iERIESE §1 7 PSE NCDcC
*@O%& () - sof-cbRBhtriadiol Yo E0H®TAtlont fid QfEn€l) crivEPOdiin(ad) Z$ K @ thin-shaft

extruder there is melted, by way of a side-stream extruder, PC together with
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glycerine monostearate (a mold release agent) and 5 ppm of phosphoric acid, and

the whole is mixed. The PC granules so obtained have a yellowness index of from

1.5 to 1.8; from 95 to 100 % of the glycerine monostearate reacts with the

polycarbonate to form GMS carbonate.

EXAMPLES

A PC solution, washed with HCl is, after washing, emulsified with an emulsion of

8 % phosphoric acid in an amount of 1000 ppm in a mixture of 90 %

monochlorobenzene and 10 % dichloromethane by means of a continuously

operating mixing pump, and is mixed into the PC solution by way of the mixing

chamber of a disk separator. The polycarbonate is then isolated in the

conventional manner. The amount of phosphoric acid, based on polycarbonate, is

3 ppm. The mold release agent is metered in as in the Comparative Example, but

without the addition of the phosphoric acid, and mixed in; the mold release agent

is present in the granules in unchanged form, the yellowness index is from 1.2 to

1.3. The mold release agent does not change even during processing to CD

molded articles.

If the result of the process according to the prior art (Comparison Example) is

compared with that of the process according to the invention, it will immediately

be seen that, on the one hand, the polycarbonate obtained by the process according

to the invention surprisingly exhibits a superior yellowness index and, on the other

hand, in contrast to the prior art, the mold release agent does not change during

further processing. This performance is deemed surprising and unexpected in view

of the art.
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2. The process of Claim 1 wherein aqueous mineral acid that contains

phosphorous is a 6 to 10 wt.% aqueous solution of phosphoric acid.

w

The process of Claim 1 wherein the mineral acid is present in the organic

solvent in an amount of 500 to 2000 ppm.
10 4. The emulsion prepared by the process of Claim 1.

5. In the process of preparing polycarbonate by the interfacial process the
improvement comprising mixing with the washed organic polycarbonate
solution the emulsion of Claim 4, the organic polycarbonate solution
having been washed without the use of a phosphorous containing mineral

15 acid.

6. The process of Claim 5 wherein the amount of emulsion is that which
results in phosphorous content of 0.15 to 2 ppm relative to the weight of

the polycarbonate.
7. The polycarbonate prepared by the process of Claim 5.
20 8. A molded article comprising the polycarbonate of Claim 7.
9. An extrudate comprising the polycarbonate of Claim 7.

10.  An optical information storage medium comprising the polycarbonate of
Claim 7.



