Mb7015 Le A 35 555-US Th/klu 1 NT PREPARATI ON OF COPCLYCARBONATES 16 JAN
2006 FI ELD OF THE | NVENTI ON The present invention relates to a process for
the preparation of polycarbonates and nore particularly to transparent
copol ycar bonat es that contai ning more than 35 nol % structural uhbtiN 2006
derived frofe/@1H gdrox di phe /Kl ene. SUMVARY OF THE | NVENTI ON A process for
t he preparat'_-lglﬁjﬂ_jib!épare h/kbop8T ycar bonate is disclosed. The

copol ycarbonate the nol ecul ar structure of which contains nore than 35 nole
% of units derived froRRERRRANON OFcDOPEIY CARBCHIWATES by--the 10 nelt
transesterification process wherein the final tenperature of the reaction is
reached in less than 40 mnutes after reaching the starting tenperature.

BACKGROUND OF THE gV E @nponat es based on
4, 4" - di hydr oxydi p il oF pENT hydr oxyphenyl ) pr opane (bi sphenol A)
are already knowTHe presght mveﬁﬁaﬁﬁﬁate&lﬁ-aﬁpl@zesgﬁ?ﬂhewﬂep@aﬂoﬁ15264020 and

d bed 5,470,938, US- 532,32 d US-A
o 01 836 agolhrhnales ROIar BANCURLY AR tANSPaTRLhCORP Y CAMBRAE e o ang

flame retar dptaininglthbRe fhaivi 38 mat 9 BALRraliUrts GVRHGiGH | Y avail abl e
pol ycarbonate from 20 pure bi sphenol A, the same nechanical properties and

t r anspar éncydihyitexydiphemydenan of copol ycarbonates via the melt
transesterification processg I rm '|T [, 1S al so described in
EP-Al 0 544 407 or DE-A 19 orporation of 25 nore
than 35 nol %ﬁrckaééeqesm'e%@awatmmmnsbak@qtfc@bo%amor%@@m%&@%ée and

according to our own investigations le to products
The copolycarbonate the molecular structure of which contains more than

35 mole % of units derived from dihydroxydiphenylene is prepared by the
10  melt transesterification process wherein the final temperature of the
reaction is reached in less than 40 minutes after reaching the starting
temperature.
BACKGROUND OF THE INVENTION
Copolycarbonates based on 4,4'-dihydroxydiphenyl and 2,2-bis(4-

15  hydroxyphenyl)propane (bisphenol A) are already known from JP-A
5117382, JP-A 62227927 and JP-A 61264020 and are described in EP-A1
0 544 407, US-A 5,470,938, US-A 5,532,324 and US-A 5,401,826 as
being particularly resistant to chemicals, heat-stable and flame retardant,
while having, compared with commercially available polycarbonate from
20  pure bisphenol A, the same mechanical properties and transparency.

The preparation of copolycarbonates via the melt
transesterification process is also well known. This is also described in
ER-A1 0 544 407 or DE-A 196 46 401. However, the incorporation of

25 more than 35 mol% dihydroxydiphenyt has not thus far been
demonstrated, and according to our own investigations lead to products
that are not transparent. There is no indication at all in the prior art,

however, how to avoid this lack of transparency.



that are not transparent. There is no indication at all in the prior art,
however, how to avoid this |ack of transparency. 1 Le A 35 555-US 1 6 JAN
2006 -2 The object was therefore to devel op a process for the preparation
of transpatenh 38diffi-Y&ar bonat e having nore than 35 nol % of its ®§nkiEal
units derived from di hydroxydi phenyl (hZreinafter referred to as DOD). 5 It
has now been fourthe @bjeolr\ivaslﬂgéryeforehaﬁetfel@paanprm‘ss fmpelmepaMnoatafs wWth >
35 nol % DOD are obtained if they are prepared b

transest eri tiaREPAENt sPRElYSAr %ﬂﬂ}{% haxiegHBakS W‘@DL?pr’y %’bs’egﬁtﬁ plpactural

medi UM Vi SCoRitkWerRBadidrh diylrbRiserR [RiteirRief fbiiiad 1FETANGER. DESCRI PTI ON

OCF THE | NVE The preésent” 1'nvention ere ore relates to a process
for the preparation of transparent copol ycarbonates, conprising nelt

transesterification of amxt re containi 3 to 60 | % preferably 40 to
50 1ot 36 Sof compl RSP K48 PHRALPUP S oNGU S HANSPRE e of n KT to Ra

i ndependent | e < epr @ﬂée‘[,]% bstituted
phenyl or %88§0gﬂg)re erggpy ﬁg n??ﬁb-daﬂ) E%o%ﬁ’édﬁf&e n bggﬁji cularly

preferably dalyltheemlbtransestaef@tm pradeseWhermthqolaeatmgju;anphuserin ther t - but yl

and 65 to 40 % ref rabI 0 mol % 20 corrpounds of the for rrul a
(11) wherei ﬁn%u J@B@édﬁﬁ tﬁdg? gJHax ?1’0‘{(?15]’ are H, CH3, d or Br and

X Le A 35 555-US 1 6 JA@)@@MED@E@ceﬁaﬂwwﬁHmww i dene,
C5- C6- cycl oal kyl ene or C5-TCIU-

10 The present invention therefore relates to a process for the

preparation of transparent copolycarbonates, comprising melt
transesterification of a mixture containing 35 to 60 mol%, preferably 40 to
50 mol%, of compounds of the formula (1)

R R
4]
2 R

15
wherein R to R* independently of one another represent H, C4-Cy-alkyl,

phenyl, substituted phenyl or halogen, preferably H, C4-Cy4-alkyl or

halogen, and particularly preferably all represent the same radical, in

particular H or tert-butyl, and 65 to 40 mol%, preferably 60 to 50 mol%, of
20 compounds of the formula (11)

RS 7

HO X OH '
(I

wherein R’ to R® independently of one another are H, CHs, Cl or Br and X



cycl oal kyl i dene, as bi sphenol nononers, the percents being relative to the
total nolar amount of (I) and (11). The inventive process is further
characterized in that the tinme span between the starting tenperature and 5

reachi ng t heefA 8al556edBerature is | ess than 40, preferably |ess tiramB&E

m nutes. The starting tenperature of 230-to 240C, preferably 235C, is to be
under st ood &SC{IE)@IHIK\,QerﬁélaDz-CB@IKWdehéOms—msédyuroelkyﬁieﬁé 05CsiBat ed up, as is 10
known fromthe prlor art (e.q. A 196 46 401 220 t.o 240C,
preferably orHeslkyifaney ag Q%ﬂqu%fﬁwoé%ﬁ’féeﬁ‘?aﬁ*%rﬁﬁ“&éﬁﬂg 6%’3“}"?1 or dance

with the i ”ﬁé’ﬁhB%r%%dﬂt’Sfxﬁ%g@fU(ﬁ? e ia@@wb HRckEeR hgmerst arting

tenperature wt l'ess eferably less than 3 m nutes, to the
final tenpecla&mc&armbdﬂﬁmhatdhe?nm sparebehre&ﬂrﬁh@&]attmg&@ﬁ@eraﬁlr@anﬁl cularly

preferahly 290 to 00 In order to,obtain copql ycar bonat e.
Br of o1 i cORRSOTDROHal KPRIHAES(9° BB 4D, BroRraguTcas WeRhghy| - (Do)
4, 4" -di hydrﬁﬁ,yut 3,55 -tetra(tert-butyl)di phenyl, 4,4'-dihydroxy 20

3,3 ,5 5 -tetra n butyl) di phenyl, 4, 4'-di hydr oxy- 3 3,55 -
tetra(nethyl)dlphenyl and 4,4'-d |hydroxydiphenyl and 4, 4 dihydroxy-

(1) "ars S50 T SRl 43 D sttt i formute
1, 1- bi s(4- hyyHaersyoteay heabi ﬁra&&hér?éderbﬁm&ahewn&tmwmﬁ%s iEMC) and
1, 3- bi s[ 2- (4- hydroxy henyl) é@g %él benzene, 1,

a

bi s(4-H rokwel’ﬁmfv phiemait 119646 401), Wdﬂ(ﬁ&ﬂplﬁ!e?\‘iﬂ"ﬁcycl o- hexane,

1176 s a g eRy G MR R PRt PR, Mol o). 30 very

ggr g |5 g ulugr I Zc_:ﬁr@éﬁé@b.‘:tﬁ tRe Zmirtiof-thy dhigive et beiead eip(febmrhenol A). Le A
starting temperature within less than 40, preferably less than 30, minutes,
to the final temperature of 270 to 330°C, préferably 280 to 320°C,
15  particularly preferably 290 to 300°C, in order to obtain a transparent

copolycarbonate.

Preferred compounds of the formula (1) are 4,4'-dihydroxydipheny
(DOD), 4,4'-dihydroxy-3,3',5,5-tetra(tert-butyl)diphenyi, 4,4'-dihydroxy-
20  3,3',5,5'-tetra(n-butyl)-diphenyl, 4,4'-dihydroxy-3,3',5,5'-
tetra(methyl)diphenyl and 4,4'-dihydroxydiphenyl, and 4,4’-dihydroxy-
diphenyl (DOD) is particularly preferred.

Preferred compounds of the formula (Il) are 2,2-bis(4-hydroxy-

25 phenyl)propane, 1,1-bis(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane
(bisphenol TMC) and 1,3-bis[2-(4-hydroxyphenyl)-2-propyl]benzene, 1,1-
bis(4-hydroxyphenyl)-1-phenylethane, 1,1-bis(4-hydroxyphenyl)-cyclo-
hexane, in particular 2,2-bis(4-hydroxyphenyl)propane (bisphenol A) and
1,1-bis{4-hydroxyphenyl)-3,3,5-trimethylcyclohexane (bisphenol TMC),

30  very particularly preferably 2,2-bis(4-hydroxyphenyl)propane (bisphenol
A).



It is possible to use either one conpound of the fornmula (1), to formbinary
copol ycarbonat es, or several conpounds of the formula .(l),, It is also
possi ble to use either one conpound of the formula (11), to 5 formbinary
copol ycar bo@afeds 565-USver al conpounds of the formula (I11). Diaryl!6 JAN 2008
carbonates in the context of the presedt- invention are carbonic acid

di esters of the tftﬁsrmd;abl(eltblu)se dithet Onendnipsund @fthe\fa)rrﬁulﬁltl)lﬁaﬂ)m 2006
wherein R, and R g gendentl of, one a '?;Fﬁ resen H, optionally
15 br ancheob'@?woalfqaf PRIES oA REMEralERRAURG% hﬁ Fm'é? 34-aryl, for
exanpl e di phenyl carbonate, butyl phenyl phenyl carbonate di - butylphenyl
carbonat e, isobutyl phenyl phenyl carbonate, di-isobutylphenyl carbonate,
tert-butyl phenyl Itiﬂﬁaleplposaidmttaum eﬂllhert(me cbanpplpt exfyte toamubafileio n-

Pexy! pheny | BRI SaReBAR eoralF. of SRey Aol gds-otabgoanita (1.

cyclohexylphenyl phenyl carbonate, -cycl ohexyl phenyl carbonat e,
phenyl phenol phenyl carbonate, di-phenylphenol carbonat e, isooctyl phenyl
phenyl carbonat eDiadﬂ-d%b@mt?Smhﬁtw¢0rﬁaxtmfrtheep,resﬁmtdn\y¢rm®emﬂe phenyl

carbonate, di:(n-no n cunyl phenyl phenyl carbonate, 25

di - cunylphe PSEQFﬁ% Ee%ﬂﬁéﬁﬁ gtﬁ“@%@“)phenyl carbonate, di-
napht hyl phenyl carbonate, di-tert- butylﬁgenyl phenyl carbonate, di-(di-tert-
but yl phenyl ) carbonat e, dicunylphenyl phenyl carbonate, di Le A 35 555-US

- 5-

Ol
and formula (V)

R
R" R O
Ly
R R"
Rl

wherein R, R" and R" independently of one another represent H, optionally

10

15  branched C;-Cas-atkyl/cycloalkyl, C;-Cas-alkaryl or Cs-Cay-aryl, for example
diphenyl carbonate, butylphenyl phenyl carbonate, di-butylphenyl
carbonate, isobutylphenyl phenyl carbonate, di-isobutylphenyl carbonate,
tert-butylphenyl phenyl carbonate, di-tert-butylphenyl carbonate, n-
pentylphenyl phenyl carbonate, di-(n-pentylphenyl) carbonate, n-

20 hexylphenyl phenyl carbonate, di(-n-hexylphenyl) carbonate,
cyclohexylphenyl phenyl carbonate, di-cyclohexylphenyl carbonate,
phenylphenol phenyi carbonate, di-phenylphenol carbonate, isooctylphenyl
phenyl carbonate, di-isooctylphenyl carbonate, n-nonyiphenyl phenyi
carbonate, di-(n-nonylphenyl) carbonate, cumylphenyl phenyl carbonate,

25 di-cumylphenyl carbonate, naphthylphenyl phenyl carbonate, di-
naphthylphenyl carbonate, di-tert-butylphenyl phenyl carbonate, di-(di-tert-
butylphenyl) carbonate, dicumylphenyl phenyl carbonate, di-



(di cunyl phenyl ) carbonate, 4-phenyoxyphenyl phenyl carbonate, di-(4 1 6 JAN
2006 phenoxyphenyl) carbonate, 3-pentadecyl phenyl phenyl carbonate, , di-(3-

pent adecyl phenyl % carbonate, trityl phenyl phenyl carbonate and di-
trityl phenyte preferably di phenyl carbonate, tert-butyl plgemy 2086

phenyl carbonate, di-tert-butyl phenyl -&ar bonate, phenyl phenol phenyl
carbonat e, @Hremhsehphbpm narbm@,m@henymmbpymhénw bart;dnad:@,rdiqmat e and

di - cunyl phen car on articul arl referred is en r bonat e.
addi ti on, ée Pmé 88 @s @ﬁﬁt%%?é’dpzli@n&'eﬁwr‘/é qr@ie ‘ZEE Jal so be used
directly as pEEBEYIBhYNA) carboRdtd, tthe@ﬁmaﬁe% rraaré%'a ment i oned,

I n order to l'ue e end group car bonat e. referred m Xt ures
are those vvtrttjrlptjepyteaaytbonaiebpm:.erably diphbeylp:rambemte tertbutyiphgnyb t he

oyt y1 PRSP BRI H BRTHRbo e, PREMUPNERR Aheat  on, 15
preferabl v ghrioRate: dRbheRfihBRof G16bhare, céﬁf}l&rﬁ‘hyﬁﬁﬁéryl%ﬁrmt@%ng' vi ded

into several portions e content of free’hydroxyar - 17

nmol %  pr ef dkcbhyipbesyl-cagbenatel pactisatasty prefarred @i diphieryl gadwmadend) . The
addition here may take place either before the reaction or entirely or
partly during the reaction. 20 The carbonic acid diesters and the di hydroxy

conpounds are usgfladdifio® thetﬂreneiuc%oh@ohnds%niﬁloﬁé@berce%dnales may? - 1.07,
particul arly preferabl . M xtures of the above nentioned

car boni acalaod:reersseﬂ élre@tgy aehgfdrowae'rq;||r®§aédltioaaomﬁmfuthmcerqute@hon| um
conpounds, I o nmay be enpl oyed
as catal yst ﬁ] H#ﬁ% %9%{% |then%]g{§0§?(£8horui)f ﬂﬁ%ﬁ?liﬁ%#ﬂi ‘8 i n anounts of
0. 0001 to Opgdferramififxiures ate Gbdehith dipHengf calbbydienXiv themocesss,
particularly preferably.

according to the invention, it is possible to add the hydroxyaryl or the

hydroxyaryl-carrying compound at any pornt in time of the reaction,

15  preferably at the start of the reaction, and the addition may be divided into

several portions. The content of free hydroxyaryl may be 0.4 - 17 mol%,

preferably 1.3 - 8.6 mol% (based on the dihydroxy compound). The

addition here may take place either before the reaction or entirely or partly

during the reaction.

20
The carbonic acid diesters and the dihydroxy compounds are used
inaratioof 1to1- 1.1, preferably 1 : 1.0 - 1.07, particularly preferably 1 :
1.02 - 1.06. Mixtures of the above mentioned carbonic acid diesters may
also be employed.
25

Ammonium or phosphonium compounds, subsequently also in
common called onium salts, may be employed as catalysts for the
synthesis. They are preferably employed in amounts of 0.0001 to 0.01
mol%, based on the total of dihydroxy compounds, particularly preferably

30  in amounts of 0.002 to 0.006 mol%.



30 in amounts of 0.002 to 0.006 nol% Le A 35 555-US -6- Phosphonium salts,
optionally in conbination with other suitable catalysts which do not lead to
an increased intrinsic color, are preferably wused as the catalyst for the
prepar at i onLef $5856d49I ycar bonat es accor di ng to the invention. 5716 JAN 2006
Phosphonium salts in the context of th&4invention are those of the fornula
X (V) wher ei PhBipHomiam Saits, I@ptneaam/ iarcamhbihatiemnivitElothdOswitdtye s,

C6- Cl0-aryls, C7- 10 C1 ara{e@ﬂls or - C6-cycl oal kyl s preferably met hyl or
C6- C14- ar yl§a talysts wein wob dP &) VCF?E%SRQI’“WPSH , are pEefRrabby y be an

ani on, such,

carbonate, aQ%%F$§g§eé%ﬂﬁ?é?gtkﬁﬁﬁﬁ?%ﬁﬁgng@?%ghégFggﬁﬁh Q&#ﬂtﬁg formul a
OR, wher ei ntodRhedpvérdionC6- Cl4-aryl or C7-Cl2-aral kyl, preferably phenyl. 15
Preferr catal ysts are tetra phenyl phosphoniun1ch|oride,

t et r aphehyl phosphoni um hydr oxi de and tetra phenyl phosphoni um phenol ate,
particularly pr ef-’ﬁbéﬁ‘ldm&ﬁif éﬁtsqhqnalcshwapmérﬁvenﬁ}%?é fho g%Q:fTH@

copol ycarbonates may be branched in a controlled nmanner an may t herefore
cont ai n smafdrmate(M)t s of 0.02 to 5 nol % (based on the sum of dicarboxylic
acid and di hydroxy conpound) of branching agents. Suitable branching agents
are the conpounds which are_suitable for— pol ycarbonate preparation and have
three or nore functional grjoups, ;25 prefleXxably those with three or nore
than three phenolic OH groups, forlexanple 1,1, 1-tri-(4-hydroxyphenyl) et hane
and isatin-biscresol. RL—pt_R?

L, V)

wherein R™™ may be the same or different C-Cig-alkyls, Cs-Cg-aryls, C-

10  Cyp-aralkyls or Cs-Ce-cycloalkyls, preferably methyl or Cs-Cq4-aryls,
particularly preferably methyi or phenyl, and X" may be an anion, such as
hydroxide, sulfate, hydrogen sulfate, bicarbonate, carbonate, a halide,
preferably chloride, or an alcoholate of the formula OR, wherein R may be
Cg-C14-aryl or C7-Cqo-aralkyl, preferably phenyi.

15
Preferred catalysts are tetraphenylphosphonium chloride,
tetraphenylphosphonium hydroxide and tetraphenylphosphonium
phenolate, particularly preferably tetraphenylphosphonium phenolate.
20 The copolycarbonates may be branched in a controlled manner and

may therefore contain small amounts of 0.02 to 5 mol% (based on the sum
of dicarboxylic acid and dihydroxy compound) of branching agents.
Suitable branching agents are the compounds which are suitable for
polycarbonate preparation and have three or more functional groups,

25 preferably those with three or more than three phenolic OH groups, for

example 1,1,1-tri-(4-hydroxyphenyl)ethane and isatin-biscresol.



16 JAN 2006 Le A 35 555-US 1 6 JAN 2006 -7 The educts and catal ysts of the
formula (1) to (V) are generally known and for the nost part are

conmerci al ly obtai nabl e or obtainable by known nethods. The preparation of
bi sphenol s Le AI85&56Hd8 generally in EP-A 720 976 and the prepar dt§ pny mbs
4, 4" - di hydroxydi phenyl is nentioned 57e.g. in JP 61200935. Al the raw

materials may of TheWdRRISand ahtalyPuf thd @ﬁnh%ﬁgj o (9 a‘récyénem@ synt hesi s.
However, a high purity is desirable and is to be al ned and t hese

educts are kKnewBfaddoeHis Wapﬂﬂﬁﬁepﬁ@nﬁﬁfr@f?@ypb&@@@blﬂ@?hiﬁiwle BY The

copol ycar bo [ I ght s of
bet ween Mwv ?a‘é‘?gﬁﬁéggggagg r@ﬁégﬁtlgﬁ\éﬁy%ﬂ%n@%ﬁm%§gr? gaé;%‘ﬁ%t%fy }pt}fef erably
Mv 20, 000 t BEPSA m(BTBian@rtlrme pegpdvgtiomebs di-digdtoxyidiphHenyt & menhtiened| ut i on
viscosity in matﬂ g’g) ;B%orl de or in 15 m xtures of equal amounts by wei ght
of phen /oetﬂ-d’h 9 calibrated by light scattering, as described

I n Hans-CGeorg Elias, WMkronol ekule, Huthig & Wepf Verl ag, Basle, New York
1990, 5th ed., p. 85-93. 20 The pol ycarbonates according to the invention
may be processedAlldise réne materiakst r'nas of potitse aonaienimpontbs mmuﬂimg &bm

t enper atureg of 40Ct 380C, bI. 260C to 360C. An esi red shaped
ar m)cl esuan & PYTHECSIHay oﬁf‘ée\’[?rroﬂlﬁéh gﬂﬁ@\?ﬁ%‘%ﬁ'ﬁéﬁ?@)?e'% Ian noul 8| ng
or via eX”Hﬁdi‘ﬂﬁbseZédJ&l@aP@Wér@fd?Q%?ﬁr% WPchC{hB%(_f?]ydr saﬁlteeaamgngare

readily soluble in solvents, such as c Iorlnated car bons
met hyl ek chloride, and may thus be processed to cast films in the known
manner .

The copolycarbonates according to the invention may have
molecular weights of between Mw (weight-average molecular weight)
10,000 to 60,000, preferably Mw 20,000 to 55,000, determined by
measurement of the relative solution viscosity in methylene chloride or in

15  mixtures of equal amounts by weight of phenol/o-dichlorobenzene,
calibrated by light scattering, as described in Hans-Georg Elias,
Makromolekile, Hithig & Wepf Verlag, Basle, New York 1990, 5th ed., p.
85-93.

20 The polycarbonates according to the invention may be processed
as thermoplastics in the conventional manner at temperatures of 240°C to
380°C, preferably 260°C to 360°C. Any desired shaped articles and films

may be produced in a known manner by injection moulding or via

extrusion.
25
The polycarbonates according to the invention are readily soluble in
solvents, such as chiorinated hydrocarbons, e.g. methylene chloride, and
may thus be processed to cast films in the known manner.
30 In particular, films may be produced from the high molecular weight

aromatic polycarbonates of the invention. The films have preferred
thicknesses of between 1 and 1,500 um, in particutar preferred
thicknesses of between 10 and 900 pm.



30 In particular, filns may be produced fromthe high nol ecul ar wei ght
aromati c pol ycarbonates of the invention. The filns have preferred

t hi.cknesses of between 1 and 1,500 pm in particular preferred thicknesses
of between Le ARS8 8BHMUPM Le A 35 555-US 1 6 JAN 2006 The filnms o thaiJ@\Fgl[}l{my
be stretched nonoaxially or biaxially,-8preferably in a ratio of 1 o]

1: 5 ina annGThekfﬂﬁWbméiheaﬁ’may be,streféted MoBar@Yly e bRidslyced by the
known processes for film roduction, e.g. by extrusion of a polynmer nelt

through a siPrefesmkly ing "Bl'%@/f Eg ot 13, iR BINRRTRY kAW PR SBy. t her nof or ni ng
or by casting. It is possible here for the filns to be used by thensel ves.
However, it is of course also possible to produce conposite filnms with
other filns of plTastfilins maybb@rodnmwmmwn@esmesefbf filkmown filns in

principle bein 033|bl 10  as. ner epen n the desired use and
Phe i et pPUpRdipor.a fy xERIBEOta BAIMSTRSt AEBHR BT SYARGY be. pr oduced
from two Or bR Ld(g% tmofb J@uﬁﬁlrﬁé ne%‘i@tﬂ‘e‘?ﬁ%‘f&ﬁrﬂﬁ&%’ﬂ ec%sﬁﬁgorlt%ng to the

i nvention may - a use er systens
coextruded gpbesibls heltt'je faoihe fi flmgﬂmhmusadlbgﬁhermdelvesnﬂ-mmvuj Elu?beft ances nmay be

adm xed to the cQ at es accordi ng to the i d|fy t he
properties. ﬂ%’t‘sﬁ'hgee NIRALRE £PERAS Bﬁ'@ﬁﬁ‘g rh%% %Qf B'IaéI Qre, inter
alia: heat b?riﬁe Wnﬁéﬁ'ibrldl pREcEsshs oM ﬁh@’Wh 'thﬁé ﬁlsprnﬁ‘aﬂiecbélﬁb PBsSibpoeNnt s,

fl ameproofing 20 agents, pignents, finely divided m nerals and fibrous

subst ant@s, as. pyrtrwlrsgwepemmm@tylth@ﬁesmd uee angiibe inat propeny of iwsphanes, | ow
nol ecul ar weli car oxyI i d..ester ogen. conpaounds |ts, chalk,
qgquartz rouF?H@Oe?g?nfﬂ APB%@O?F% B%Pé%&ﬂ'ﬁ%gr}é%r@ c?frmp'f?aﬁpﬁn t her eof .
Such conpounds are described e.g. in V\D 99/ 55772, p. 15 - 25 and in

"Plastics Additives" 25 R Gachter and H M|l ler, Hanser Publishers 1983.
In addition, the copolycarbonates according to the invention may

also be used in other layer systems, such as e.g. in coextruded sheets.
15
Auxiliary substances and reinforcing substances may be admixed to
the copolycarbonates according to the invention to modify the properties.
Such substances which are to be considered possible are, inter alia: heat
and UV stabilizers, flow auxiliaries, mould release agents, flameproofing
20 agents, pigments, finely divided minerals and fibrous substances, e.g. alkyl
and aryl phosphites, phosphates and -phosphanes, low molecular weight
carboxylic acid esters, halogen compounds, salts, chalk, quartz flour, glass
and carbon fibres, pigments and a combination thereof. Such compounds
are described e.g. in WO 99/55772, p. 15 - 25 and in "Plastics Additives”,
25 R. Gachter and H. Muller, Hanser Publishers 1983.

Other polymers, e.g. polyolefins, polyurethanes, polyesters,
acrylonitrile/butadiene/styrene and polystyrene, may furthermore also be
admixed to the copolycarbonates according to the invention.

30

These substances are preferably added to the finished

polycarbonate on conventional units, but they may also be added at

another stage of the preparation process, depending on requirements.



O her polyners, e.g. polyolefins, polyurethanes, polyesters,
acrylonitrile/butadi ene/ styrene and pol ystyrene, nmay furthernore al so be
adm xed to the copol ycarbonates according to the invention. 30 These
subst ances be & 35 6664481y added to the finished polycarbonate on6 JAN 2006
conventional units, but they may al so-Be added at another stage of the

pr epar ati on_pr OCEES pofjeadshaigs oBtdieshli by TR IFocds decdidipBioe 1 6 JAN 2006
-9 The pol ycarbonat es obtai nabl e by the process according to the invention

may be procie¥geiPn mayme emeesked dhie eriveational mapnakis abdesiiftbed articl es,
for exanpl egd o, dd b B Q" @%ﬁ%eg@gﬁﬁ%%ﬁ%&g%n'&Bﬁbéﬁ‘tﬁalnﬁ hifg@pl e on

extruders or 1'njection I nes. he present 1 nvention’al so

addi ti onal | fpr exaniptesntdxérudses of injdgutionpobyldiangomaahimgsaccording to the

i nventi % and of the corresponding noulding conpositions for the production
of shap articles and extrudates, in particular optical articles, filns

and sheets, and e ol RHBAUISI AAHRBAZIAHIVdRRIE GriAR! v opti cal

articles, produced from the polycarbonates cording to the Invention. The
conbi nat i onpalfcarbopatesi axxordingho dise hyvantioe @indtairtbe carmdspomrdingt ance to

chem cals, allpws w de use of the cogolyners accordi.ng to 15 the invention.
Possi bl e us@é’”&"l‘q %WSP@'@Q?%’P\@P&OQH@;}%?@QW%‘T’f@c%srﬁﬂéﬁt ion are, without
i ntending tgyhidhtés, i ParticklaSabtRiaY aRRNSS filhh bl HeBtk HAANNEC be necessary in
many areas of buildings, vehicles and aircraft, and as shields on hel nets.

2. Prodifict | eorrespondingsshapedarticlesy peeferdtily pptital artides, preduded fioon of bl own

articles (see 0l BsRIRb HccRiRg L He Av8Rfon 794 for example 1 to 5 gallon

The combination of properties, such as heat resistance and
resistance to chemicals, allows wide use of the copolymers according to
15 the invention. Possible uses of the polycarbonates according to the
invention are, without intending to limit them,
1. Safety panes, which are known to be necessary in many areas of
buildings, vehicles and aircraft, and as shields on helmets.
Production of foils, in paricular ski foils.
20 3. Production of blown articles (see, for example, US Patent 2 964
794), for example 1 to 5 gallon water bottles.
4, Production of transparent sheets, in particular cavity sheets, for
example for covering buildings, such as railway stations,

greenhouses and lighting plants.

25 5. Production of optical data storage units.
6. For production of traffic-light housings or traffic signs.
7. For production of foams, (see, for example, DE-AS 1 031 507).
8. For production of threads and wires (see, for example, DE-AS 1
137 167 and DE-OS 1 785 137).
30 9. As transiucent plastics with a content of glass fibres for lighting

purposes (see, for example, DE-OS 1 554 020).



4. Production of transparent sheets, in particular cavity sheets, for
exanpl e for covering buildings, such as railway stations, greenhouses and
lighting plants. 25 5. Production of optical data storage units. 6. For
producti on dfe ABSF3%US ght housings or traffic signs. 7. For protigcpnanisof
foanms, (see, for exanple, DE-AS 1 031-30%~. 8. For production of threads
and wires (sige, fAYtrensapést plakticdSwith alsdhtdfl of dadubEs@ifaté, ft@hiukd7) . 30 9. As
transl ucent plastics with a content of glass fjbres far lim&{?ti ng purposes
(see, for exanpl dioxige @gdorzirgopigy oxide of agganisnahgnerig agafploos - 10 10. As
transl ucent pl ast ] e | bl ' L oxi de
and/ or zirconi umrgg;s%fg (EOE? g?‘gg’ﬁ?begoﬁlgng?%)lcfdg}:ﬁwﬁugt]o& Sggrgpgﬂ%fggt 634 445,
EP 269 324) for tdmel lightesattenng afouldiagsparent and |ight-scattering

nmoul dings. 5 11. For production of . precision injection noulding,conponents,
such asg f drl- ex r%lpé,gd'i‘gﬁ%“ ‘Plf%?r&@'ts n 'ﬁlﬂ@'@ﬁr’ﬁ diNgCUANPANSNtS P H&ht of gl ass
fibres, which optjcorgld | fehnQHld _(:(p:q%;' Fak il Wof %0 M S2,
based on the totas’\;\ﬂg: g)??tn?ag're gsed e%fgr thldsa?SCiZ. ForI hpér'géﬂtﬁnl on of opti cal
appar at us conponahss fibrespahichcaptinallg agdidionally tompphetabgubphkii® and film

caneras (see, for e, DE-OS 2 70 173),. 13. | i,ght transm ssion
carriers, in par twt%ﬁ\ggéésbqsie&tﬂ" &&@%ﬁétvﬁ'g%taﬁf%uséi@,tﬂfsor. exanpl e, EP-Al 0
089 801). 145 As m)refblu@rin of5ptical hpsardisSEdmbsnéms. B Saticilerlengagduct or s
and for 15 plug shells and pl ug;rl n connectors. 15. Production of nobile

[

t el ephoft® casi ngdomphatoprantis aad firpicameras (see, fpeexamele, SHaWd$hg 104t i on and
skin perspirati on|.73)

13.  As light transmission carriers, in particular as light conductor cable
(see, for example, EP-A1 0 089 801).
14.  As electrical insulating materiais fcfr electrical conductors and for

15 plug shells and plug-in connectors.

15.  Production of mobile telephone casings with improved resistance to
perfume, shaving lotion and skin perspiration.

16.  Network interface devices.

17.  As a carrier material for organic photoconductors.

20 18. For production of lamps, e.g. searchlights, as so-called "head-

lamps" or scattered light panes or internal lenses.

19. For medical uses, e.g. oxygenators, dialysers.

20. For foodstuffs uses, such as e.g. bottles, utensils and chocolate
moulds.

25 21. Foruses in the car 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.

22.  For sports articles, such as e.g. slalom poles or ski boot buckles.

23. For domestic articles, such as e.g. kitchen sinks and letterbox
30 housings.

24.  For housings, such as e.g. electrical distribution cabinets.

25.  Casings for electric toothbrushes and hair dryer casings.



16. Network interface devices. 17. As a carrier material for organic

phot oconductors. 20 18. For production of |anps, e.g. searchlights, as
so-call ed "head- |anps" or scattered |light panes or internal |enses. 19. For
medi cal used.e R3H.556WGenators, dialysers. 20. For foodstuffs useq.,§ suchigs
e.g. bottles, utensils and chocolate -mauwl ds. 25 21. For uses in the car
sect or wher @gcontgghspdreht vaShmganechinbs L pafthsles Rith fptdvedsuch as, for
exanmpl e, bunpers, optionally inthe formof suitable blends with ABS or

sui t abl e rubber s.regigtancgrtodhe washgalytiares, such as e.g. slakom pol es or ski
boot buckl e 2 =N g as e.g. kitchen sinks and

| ett erbox 'hoﬁssqugsglggig.?’I&—Jgﬁcﬁ'o%dsrfér?gsap @%%ﬁésas e.g. electrical

di stri buti or28;abiles covas. foCritchegseduipmeneadthiimprowddiasistbese tnd hair dryer
casings. Le A 35 555-US 16 JAN 2006 26. Transparent washi ng machi nes -
porthol e8 with i iiFBeRYaPa. 47 RARICUlas AllM@PAYEh sol ution. 27, Safety gl asses,
optical corrgecti ﬁ@ﬁﬁ . ers for kitchen equipnment with

i mproved resz[ggt a%i:he&%g m%&%#%g%mé in particular oil vapours. 29.
Packagi ng fi3d0m f @hipbdixeamadichip s@PporGhi p boxes and chip supports. 31. For
ot her uses, such as e.g. fattenjng st e doors or,animal cages. 10 The

Col Tow ng_ einpl €07 £tk i auah B8 91 BUERROSIENE s SheniAvEsEFon,  but
without Iimting it: EXAMPLES The relative solution viscosity was

determ ned in nethylene chloride at a concentration of 5 g/l at 250C,

cal i brat@ed by |i ghte fedawirng éxamples are intended to illustrate the present

invention, but without limiting it:
EXAMPLES
The relative solution viscosity was determined in methylene chloride
at a concentration of 5 g/l at 25°C, calibrafed by light scattering.

15
The content of phenolic OH is obtained by IR measurement. For
this purpose, the difference between a solution of 2 g polymer in 50 ml
methylene chloride and pure methylene chloride is measured and the
difference in extinction at 3,582 cm™ is determined.
20

Example 1
27.40 g (0.12 mol) bisphencl A, 14.88 g (0.08 mol) 4,4'-

dihydroxydiphenyl, 44.99 g (0.21 mol) diphenyl carbonate and 4.9 mg (8 -
10°® mol) tetraphenylphosphonium phenolate (metered in as a mixed

25  crystal with 30 wt.% phenol, based on the mixed crystal) are weighed into
a 500 ml three-necked flask with a stirrer, internal thermometer and
Vigreux column (30 cm, mirrored) with a bridge. The apparatus is freed
from atmospheric oxygen by applying a vacuum and purging with nitrogen
(three times) and the mixture is melted at 150°C. The temperature is

30 increased to 190°C and the phenol formed is distilled off over a period of
30 minutes, the vacuum is then adjusted to 100 bar and the mixture is
stirred for 20 minutes. The temperature is now increased to 235°C, after

15 minutes the vacuum is increased to 60 mbar and after a further 15



15 The content of phenolic OHis obtained by IR measurenent. For this

pur pose, the difference between a solution of 2 g polyner in 50 m

nmet hyl ene chl ori de and pure nethyl ene chloride is nmeasured and the
difference iLe £86iI355USN at 3,582 cm 1l is determ ned. 20 Exanple 118211&!61@09
(0.12 nol) bisphenol A 14.88 g (0.08.napl-) 4,4'- di hydroxydi phenyl, 44.99 g
(0.21 nol )  dhiRORMhe t8mpRRALFe ANHjdstBdTE 278°ClOrer@lother 15 minutes

t et raphenyl phosphoni um phenol at e ('metered in as a mxed 25 crystal with 30
wt . % phenol théssedlrois incseasectd & nmbstraand 4baningieshlaterithe sempesdoren

t hree- necked_ fl ask w.t oatifrer,.internal .t her ter .and, . Vi greux colum
(30 cm m rll%\ngﬁﬁaﬁﬁ\ﬁlttﬂ%ﬁ]n;‘dé er %@‘@@Sé&?d&g?gggp@ﬁad Bfnido Fat nospheri c
oxygen by apikitr@ss stirv@f formsamthiRes Aritstiréd fori30 @griles Gt BOGECt TRES) and the
mxture is nmelted at 1501C. The tenperature is 30 increased to 190"C and the
phenol f%r neesylts aresaummasized in taAbée 1a period of 30 ninutes, the vacuumis
then adjusted to 100 bar and the mxture is stirred for 20 mnutes. The
tenperature is now increased to 2350C, after 15 mnutes the vacuumis

i ncreased t @x@thp®ar and after a further 15 Le A 35 555-US 1 6 JAN 2006 -12
mnutes the tenperature_ is adjusted to 270C._ After another 15 mnutes the

vacuum i s i ncr eagBeP4 @ (8. 118410l bigphesohfn b d 9 -882 M) fdmper ature s

i ncreased tq: ' ST i ' m xture is
stirred for %@%&#ﬂiﬁyéﬁ@ %2%2 Fg)rl) %@H%ﬁ)ﬁllﬁ%é@tﬂﬁté%%gg@%g@a 5 results
are sumh@ur i 586 solatibakif eettapHerginHosphodiin® phandlatelidomargl/wzitephdrae A, 15. 25

0.082 nmol) .4, 4' - di hydr oxydi phenyl , 46.70Q .22.nol) di phenyl carbonate
gng 69 pi Of/\?eéghed into a 310% mi threb-necked fiask with'a gst?rrer, mterr?al pheny

thermometer and Vigreux column (30 cm, mirrored) with a bridge. The

apparatus is freed from atmospheric oxygen by applying a vacuum and
purging with nitrogen (three times) and the mixture is melted at 150°C.

15 The vacuum is adjusted to 100 mbar, the temperature is increased to
190°C and the phenol formed is distilled off over a period of 30 minutes.
The temperature is now increased to 235°C, and after 15 minutes the
temperature is adjusted to 300°C in the course of 10 minutes. The
vacuum is now improved stepwise to 0.5 mbar, as soon as the distillation

20 subsides. The mixture is then stirred for 30 minutes at 300°C. The results

are summarized in table 1.

Example 3
62.78 g (0.28 mol) bisphenol A, 41.85 g (0.23 mol) 4,4'-

25 dihydroxydiphenyl, 110.32 g (0.52 mol) diphenyl carbonate and 12.3 mg (2
- 10® mol) tetraphenyiphosphonium phenolate (is metered in as a mixed
crystal with 30 wt.% phenol, based on the mixed crystal) are weighed into
a 500 ml three-necked flask with a stirrer, internal thermometer and
Vigreux column (30 cm, mirrored) with a bridge. The apparatus is freed

30 from atmospheric oxygen by applying a vacuum and purging with nitrogen
(three times) and the mixture is melted at 150°C. The vacuum is adjusted

to 100 mbar, the temperature is increased to 190°C and the phenol formed



10 5% sol ution of tetraphenyl phosphoni um phenol ate in phenol/water 9:1 are
wei ghed into a 500 mM three-necked flask with a stirrer, internal

t hernoneter and Vigreux columm (30 cm mrrored) with a bridge. The

appar at us i $efA88db35-UMH at nospheric oxygen by applyi ng a vacuumlendiN filF gi ng
with nitrogen (three tinmes) and the mA8ure is nelted at 150C. 15 The vacuum
I s adj ust edigd Qisliféd sbaver biperiodafalaininges.s Thatempeestut®is AGOC and t he

phenol formed is distilled off over a period of 30 minutes, The tenperature

i s now i ncr &¥88asebIBEC. A aftaret0 miies thetererrratyrenp adiutp@!a s adj ust ed
to 300C in %B@“GPWh%%ﬂ‘%gué?is'ﬂcfwgrtﬁ?rov estebﬁféégg‘sd.ﬁ LERKE¥ed stepwi se to

0.5 nbar, as sooh as t sti on 20 subsi he mxture I's then
stirred for te®distitaticrssutsi@) CTha Ingixtues ig then siredsfiom3@rminedes at t abl e 1.
Exanpl e 62..48.9-(0.28 nol ) bisphenol A, 41.85 g (0.23 nol) 4,4" 25

di hydroxgdi éﬁé 1,T$1f1f8?"§'é5 32‘%6‘."@8‘%?9 'Bi%‘ﬂ%ﬂyl carbonate and 12.3 ng (2
10"5 nol) tetra phenyl phosphoni um phenol ate (is netered in as a m xed

crystal with 30 wt. % phenol, based on the m xed crystal) are weighed into a
500 M thre&xaegked flask with a stirrer, internal thernoneter and Vigreux

colum (30 et et WS S5 o i) BIRRERTS, bR Rige TTom,
times) and i) BiaxHiHyRr&SdiFHdrRAl Pi2470%0 smgwftﬁmw%a%m&%ﬁd to 100

nmbar, the tenperaturé is’increased to C an e phenol formed Le A 35
555-US 106 JAN a@o@ - 10r3mmiod) tetrephenyphesghomium phepertdtedisonetdedimases. The

tenperature_is. ngw.  iner 35 d r. 30 m nut t he tenperature
is adju,.t ed 'T'B(eg_ﬁﬁﬁgﬁ*ﬁﬁ%g’gf{]%n&?@%ln’o%]ﬁelﬁéri&beqnﬁ gmrygga.?)[%reo_ 5 nbar, as
soon as theeiifdd intdtHeraskibBhdél essultshe BuMirHagzédir fage $tirred for 30
mnutes at 5 300C. The results are sunmmarized in table 1.

Comparison example 1

15 627.810 g (2.75 mol) bisphenol A, 418.50 g (2.25 mol) 4,4'-
dihydroxydiphenyl, 1,103.23 g (5.16 mol) diphenyl carbonate and 0.123 g
(2 - 10™ mol) tetraphenylphosphonium phenolate (is metered in as a mixed

crystal with 30 wt.% phenol, based on the mixed crystal) are weighed into
a stirred container. The container is freed from atmospheric oxygen by

20 applying a vacuum and purging with nitrogen (three times) and the mixture
is melted at 150°C under 100 mbar. The temperature is increased to
190°C and the phenol formed is distilled off over a period of 45 minutes.
The temperature is now increased to 330°C in the course of 45 minutes.
The vacuum is now improved stepwise to 0.5 mbar, as soon as the

25 distiliation subsides. The mixture is then stirred for 30 minutes at a

temperature of 330°C. The results are summarized in table 1.

Comparison example 2
22.83 g (0.1 mol) bisphenol A, 18.60 g (0.1 mol) 4,4'-
30 dihydroxydiphenyl, 44.99 g (0.21 mol) dipheny! carbonate and 4.9 mg (8-

107 mol) tetraphenyiphosphonium phenolate (is metered in as a mixed

crystal with 30 wt.% phenol, based on the mixed crystal) are weighed into
a 500 ml three-necked flask with a stirrer, internal thermometer and



Exanple 4 As exanple 3, but 57.07 g (0.25 nol) bisphenol A, 46.50 g (0.25

nol ) 4, 4'-di hydr oxydi phenyl, 112.47 g (0.53 nol) di phenyl carbonate and 10
12.3 ng (2 10 nol) tetraphenyi phosphoni um phenolate (is netered 1i6njﬂmﬂﬂﬁ]

m xed cryst de ABBIH5USt . % phenol , based on the mixed crystal) are ~wel ghed
into the flask. The results are sumuaritged in table 1. Conparison exanple 1
15 627. 810 g/igréuxzolthn é@ﬁ) R efiftord) Wil aTftidge( 2riebappanatus # freed

di hydr oxydi phenyl, 1,103.23 g (5.16 nol) diphenyl carbonate and 0.123 g (2
- 10- 4 nol ) Tiog plpeephiarsheseeoAPRas® veeuym angdtushing withadreges xed

crystal wt ", . ' e l,ghed into a
stirred con?@?%%p%e‘ﬁgﬁggﬁ% ,gi“g@?gfss %ﬁtéggﬂ?Pgﬁéaﬁnh%é{)%gp@h&%g%gby 20

appl yi ng a v@d00misdr thieteghperanirehs iHdreaganto 190°€Rand BRsphamsl fofigedn xt ure

is nmelted at 150C under 100 nmbar. The tenperature is increased to 190C and
the phendl fodigtted aff @ver ainesi@dafi2lopintutas pdppdemperatyrarsiiAes.  The
tenperature,l | { k lNtes. The
vacuum i s néé/v&?%%ég&otdg%é%@ﬁ%ds@%gﬁﬁng{h %gﬁ&g@é@%ﬁé gsﬁj P F;gecp @5&2” stillation
subsi deﬁ. Tlmbelfriaddma mixtareds sﬁfjrédlf@dmblcninﬁl@sm'lhistr&m htated tbalm)?Cat ure of
330C. The results are summarized in table 1. npari son _exanpl e 2 22.83 g
(0.1 nol) bieSpadtes |1 SMinUtesHevaqyuum i?o'P)?fQﬁ,S@dcﬁg@W&tﬁy%FWd EAyl, 44.99 g
(0.21 nol) di q : = );

phenyi phospm%%pwmgg’@g??@%%g?%ﬁg?ﬂggtgagc’% xeg mtéi%fs:?%rlsevaft h 30 wt.%
phenol , 1basd0 mimutde Afterctd arigstes| dheavacuven ghiathroned to 8.50Manl Thbr ee- necked
flask with stirrer,. internal ronet and Le A 35 555-US.-14 1 6 JAN
2006 Vigreu 'EB?WG('%R% eﬁ?ﬁ%ﬁ@d)ﬁﬁ&[ﬁh minglesy gad tgﬁé“'é%%r'sdt us if freed

stirred for 30 minutes. The results are summarised in table 1.

No. Content Relative Transparency
BPA : DOD solution viscosity
Ex. 1 60 : 40 1.316 transparent
Ex. 2 59 : 41 1.309 fransparent
Ex. 3 55:45 1.388 transparent
Ex. 4 50 : 50 1.336 transparent
comp. ex. 1 55:45 1.238 non-transparent
comp. ex. 2 50 : 50 insoluble non-transparent
15 Table 1: Comparison of the copolycarbonates

BPA: Bisphenol A
DOD: 4,4'-dihydroxydiphenyl

These results show the surprising superiority of the claimed process in

20 view of the known methods.

In comparative example 1 it is not possible, even with a higher end

temperature, to achieve a transparent material with a good viscosity (resp.

25

Molecular mass) as it is possible according to examples 1 to 4.

Comparative example 2 does only yield an insoluble, and therefore usually

non-thermoplastic, intransparent material.



from at nospheri c oxygen by applying a vacuum and fl ushing w thb; nitrogen
(three tinmes) and the mxture is nelted at 150C. The vacuumis adjusted to
100 nbar, the tenperature is increased to 190C and the phenol for 51J1§N hi6
distilled oflfe Ava& 586-pl§ i od of 20 minutes. The tenperature is now iNcreased
to 235C, and after 15 m nutes the vacuufis adjusted to 60 nbar and the

m xture is sTharefde thog pidsemtipwdmed subjectmosttdragtinety and #¥RGtiveand after 15
m nutes the vacuumis increased slowy to 5 nbar. After a further 15

m nutes, the tenperature is adjusted to 300C in the courseef- 10 10 m nutes.
After 15 m nutes, ture is
then set at 320CAEE@3H%QW€"H§02;@§% c%%cr%b(%j Ef?d;ét?lls-ﬁhtg?lf(?r‘:egg or 30

m nut es. Thdor theypurpose ef iBustradions i is torbe anderstbodNbaGarchedutaiRs| saiely e

T t ty Ex. 160:401. 316t t EXx.
Zggnzgir 09tfPQE‘§bBP@r‘?tsel%?% tbﬁg" i ‘88%9?%@%{319‘1@3!' gﬁ%&%&%%@ﬁr anspar ent
conp. ex. 153Re ad%@ho@@%@ﬁﬁnhgeﬁ_lbﬁﬁ%@%lnpmsc@b oﬁﬁ? invention except as

50i nsol ubl enon-transparent 1 l'e 1: Conparison of the copol ycarbonates
BPA: Bi spheribmapbbdmited, by thei dlgichsoxydi phenyl These results show t he
surprising superiority of the clained process in 20 view of the known

nmet hods. In conparative exanple 1 it is not possible, even with a higher end
tenperature, to achieve a transparent material with a good viscosity (resp.
Mol ecul ar mass) as it is possible according to exanples | to 4.



25 Conparative exanple 2 does only yield an insoluble, and therefore usually
npn-fhernnplastic, intransparent material. Le A 35 555-US -15- Therefore the
presently clained subject matter is new and inventive. 16 JAN ZOQQ%@$%E$ gh
the invention has been described in detail in the foregoing for t Eose
of illustration, it is to be understood;ghat such detail is solely 5 for

t hat purposegﬂﬂgééggﬁgxﬁgéghggys may be trade therein by those skilled in

the art with the spirit and scope of the invention except
as it may be limted by the clainms. t 16 JAN 2006 WHAT IS CLAIMED I S: -16

1. A process for the preparation of a transparent copol ycarbonate
conpri si ng transedt eri AyPragess forithe preparatien pbadtansaarant appelyearbppatat e wit h

(1> whorei n EBPPRSHg ottt g WATRRE 0l balaris W 4, 10
al kyl , p@nymx’@t@ﬁbhﬁﬁiﬁi phenyl or hal ogen, and 65 to 40 nol % of

conpounds of the fornul a 11()J 15 wherein R 5 to R8 independently of one
another are H, CH3, G o35 f&r 60 mol % of compounds of the formula (l)

@

wherein R* to R* independently of one another represent H, C1-Cs-
10 alkyl, phenyl, substituted phenyl or halogen,

and
65 to 40 mol %, of compounds of the formula (lI)

RS 7

HO X OH
(1)

15
wherein R® to R® independently of one another are H, CHs, Cl or Br
and X is C4-Cs-alkylene, C,-Cs-alkylidene, Cs-Cg-cycloalkylene or
Cs-C1o-cycloalkylidene,

said %, both occurrences being relative to the total molar amount of (1) and

20 (i,
characterized in that a final temperature of 270 to 330°C is reached
within less than 40 minutes after the starting temperature of 220 to
240°C.



and X is O -Cs-al kyl ene, C2-C5-al kylidene, C5-C6-cycl oal kyl ene or
Co-C v-cycl oal kyl i dene, said % both occurrences being relative to the
total nolar anmount of (1) and 20 (11), characterized in that a fithdhN 2006
tenperature of 270 to 3300C is reached wthin Iess than 40 m nutes after
the starting tenperature of 220 to 2400C. 16JAN2006 -17- 2. The process of
Caim1l wherein tBe trahegstesdidofiCigind wimerehretheprarsersterifgingdsiinuthesal t
catal yst. 3. The process of %Ja' 1 wherein the transesterification is in
5 the presenB@sghce &f PRRMRSFI SRS Honi um phenol ate catal yst. 4. The process
of Claim2 wherein catalyst is present in an anpunt of 10-3 to 10"8 nmol %
based on the total nolar anmount of bisphenol.

3. The process of Claim 1 wherein the transesterification is in

5 the presence of tetraphenylphosphonium phenolate catalyst.

4. The process of Claim 2 wherein catalyst is presentinan °
amount of 107 to 10" mol % based on the total molar amount of

bisphenol.



