WD 2004/ 063249 PCT/ EP2003/ 014881 1 Process for the preparation of

pol ycar bonatwesobthtogaresent i nventi on provi des a processpdep2dos/cnrdsinUOUS
‘5 preparation of polycarbonates by the nmethod of the two- phase interface
process using a specific netering rate for catalysts, which renders

possi ble the preparation of a polycarbonate with a |ow nitrogen content,
and the pol ycarbonates obtainable by this process. 10 The two-phase
interface process has proved itself for many . years in the preparation of
pol ycar bonaEESSE?F 38 PrEPIFate : Ga
t her nopl astic polycarbonates for a nunber of fields of use, such as e.g. 15
data carriers (CD, DVD), optical or nedical uses. Polycarbonates can in
principle b@hprepasedtbynwh@tﬂW@-pp@aé@esn@ep&acQSQrdtas§hm*anxﬂnﬂqus
proces

Compl ovely BORPPAGGIERy ©lag 11y eeeTrBen 8Jg hion "ERPAT: a8 "Hgd o1 n

continuous phaees$n¥akirarks dinddie kel @C%plércqfquas nietter%xdﬂ&%ttée%xf ound
in particular that the %olycarbonates prepared contain a small anount of

ni trogen whicghahastbeem llcﬁcdﬁ@@ﬁéﬁe@qsﬁtl@lﬁhéhﬁolwm@ However, the
properties §B ghgrggk %%r% #b@ RanLi, i %I %OD%% Ehe (qu{tles mhlch are
i r eld o

i nportant f se’in data C; rri ers, are ddversei y influenced
by this polycarbonates obtainable by this process.
10

The two-phase interface process has proved itself for many
( years in the preparation of polycarbonates. The process

renders possible the preparation of thermoplastic

polycarbonates for a number of fields of use, such as e.g.

15 data carriers (CD, DVD), optical or medical uses.

Polycarbonates can in principle be prepared by the two-

phase interface process or the melt process.

20 By the two-phase interface process, they can be prepared
completely continuously, as is described e.g. in EP-A 1 249

463.

In continuous process variants by the interface process it
25 has been found in particular that the polycarbonates
prepared contain a small amount of nitrogen which has been

incorporated into the polycarbonate.

However, the properties of the polycarbonate, in particular
30 the properties which are important for use in the field of
data carriers, are adversely influenced by this

incorporated nitrogen.
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i ncor.porated nitrogen. WD 2004/ 063249 PCT/ EP2003/ 014881 2 Pol ycar bonat es
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but continuous” varian are frequently desired for cost feason
Polycarbonates prepared by the nelt process are conventionally also free
fromnitrogen, but these materials have dther disadvantages, such as e.g. a
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structures.
10
( There was therefore the object of providing a completely
continuous two-phase interface process in which the content
of incorporated, bonded nitrogen is reduced to contents of
between 20 and 3 ppm.
15
DE-A 42 27 372 and EP-A 1 249 463 of the Applicant, in
which the apparatus arrangement of the process according to
the invention is already described, are to be regarded as
the closest prior art. However, no doctrine at all or only
20 an indication that the nitrogen content is critical or of

how this would be counteracted is to be found in the prior

t.
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It has now been found, surprisingly, that polycarbonate is
25 obtained continuously in a very good product quality -
measured by the content of incorporated nitrogen - if the
metered amount of catalyst is not allowed to fall below a
minimum amount of 0.012 to 0.05 mol of catalyst per mol of
bisphenol employed.
30
Particularly good results are achieved if this catalyst
metering is used in combination with the reactor

arrangement of "circulating pump reactor™ - comprising a



metered anount of catalyst is not allowed to fall below a mini mrum anount of

0.012 to O. I catal yst per nol of bisphenol enployed. 30
Particul arl &gg%%é/gge%zdl%t s are achieved if this catalyst PC@@P?%@lfgalused in

conbination with the reactor arrangenent of "circul ating punp reactor" -
conprising a WO 2004/ 063249 PCT/ EP2003/ 014881 3 heat exchanger with a
circulating punp |loop and detention tank - plus detention tubes. This is

particul arl rpri si i ta re t.h i en. content, t he expert
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10 The present application provides a process for the
( continuous preparation of polycarbonates which contain

small amounts of bonded nitrogen by the method of the
continuous two-phase interface process from diphenols,
phosgene, chain terminators, catalyst and optionally

15 branching agents in a mixture of aqueous-alkaline phase and
organic solvent phase, characterized in that the metered
amount of catalyst is not allowed to fall below a minimum
amount of 0.012 to 0.05 mol of catalyst per mol of
bisphenol employed.

20

< This process preferably comprises the following process

steps:

25 1. Continuous bringing together of the organic phase and
the agqueous phase in the circulating pump loop of a
circulating pump reactor, during which an emulsion
forms, optionally using a mixer, wherein the organic
phase is a solvent which is suitable for the

30 polycarbonate and already contains the phosgene and
the aqueous phase comprises water and a mixture of

alkali metal hydroxide solution and phenolic



This .process preferably conprises the follow ng process steps: 25 1.
Cont i nuous i hoi oget her of the organic phase and the a oys phase in
the circul aﬁ{ong%ﬁzrgfﬁg%%op of a circulating punp reactof?%ﬁf??ﬁ%&%?% an
emul sion forns, optionally using a m xer, wherein the organic phase is a
sol vent which is suitable for the 30 pol yéarbonate and al ready contains the
phosgene and the aqueous phase conprises water and a mxture of alkali
netal hydroxi de selytd.an, and phenol | e, 02004l 063249, RETERR003( 014881 4
conponent s (bi sphen and optional Ty nonophenol 'as a chai erm nator),
wherein 5 2. a tergier atarmei idtdess t han 600C, preferably 55C - 25C is
established in the circulating punp reactor, the circulating punp reactor
provi des an average dwell tine of at |least 2 minutes, preferably between 2
and 10 15 m nut es;p a2 part anmount of the enulsion forned is renoved
continuously fromthe circulating punp reactor via the detention tank, and
15 3. the part amount of this enulsion renpved is then punped through tube
reactors Mhbfh a%?t%%%é%%%%ﬁ%tg% less than 60°C, preferably 55°C -

25°C 1is established in the circulating pump reactor,

the circulating pump reactor provides an average dwell

time of at least 2 minutes, preferably between 2 and

10 15 minutes, and a part amount of the emulsion formed

( is removed continuously from the circulating pump

reactor via the detention tank,

and
15
3. the part amount of this emulsion removed is then
pumped through tube reactors which are equipped with
mixing and detention zones and provide a total dwell
time of between 2 minutes and 40 minutes, preferably
20 2-30 minutes,
, wherein
& 1) the ratio (expressed in moles/mole) of metered
amount of phosgene to the amount of phosgene
25 theoretically necessary to react all the
bisphenol and phenol is between 1.12 and 1.22,
preferably between 1.13 and 1.20,
2) phosgene solution and bisphenol solution are
30 metered here within the circulating pump reactor

directly after the detention tank, before the
pump, into the circulating pump loop, optionally

via a mixer, and the chain terminator can also be



M ——i

m xing and detention zones and provide a total dwell tinme of between 2

m nut es and 40,m o preferably 20 2-30 m nutes, wherei ratio
(expressed iW;& %ﬂ@g%ﬁ% 9e) of netered anount of phosgen%cﬁ{)é’%zﬁég@tr%gg% of

phosgene 25 theoretically necessary to react all the bisphenol and phenol
is between 1.12 and 1.22, preferably betWeen 1.13 and 1.20, 2) phosgene
sol ution and bi sphenol solution are 30 netered here within the circul ating

punp react or direCtlyhéﬁ&é?e&{#hé%ﬂfﬁ&é(Eaféﬂ%éééﬁﬁfﬁ%mﬁhfoopugp’ into the

circulating punp |loop, optionally via a m xer, charn” term nator can
al so be WD 2004/ 06324 R(IrEP2DO 34 D@8y Hhiconviey edubat oedabtsrsjrcul ati ng
punp | oop or optionall irectly into the tube reactors, see 5), 5 3)

wi thin the circulatind“%h%b'reactor al kali metal hydroxide solution is
topped up on the suction side of the punp in an anount of 15 - 40%
preferably 20 - 35% of the total anount to be topped up, 10 4& wi thin the
circul aing punp JeactwrtibinpHehotircubdl phasgener st uet ontkat & metet ed

into the hydroxide solution is topped up on the suction
side of the pump in an amount of 15 - 40%,
preferably 20 - 35% of the total amount to be
topped up,
10
( 4) within the circulating .pump reactor bisphenol A
and phosgene solutions are metered into the
circulating pump loop according to 2) such that
the part amount removed at the detention tank
15 corresponds to the total amount of solutions

metered in,

5) further alkali metal hydroxide solution (85 -
60%, preferably 80 - 65% of the total alkali
20 metal hydroxide solution to be topped up) and
optionally chain terminator are added into the
part amount removed from the detention tank,
( directly before introduction into the tube
reactor, and
25
o) after a further 1 - 20 minutes, preferably 1 - 15
minutes dwell time in the tube reactor, the
catalyst is added in a ratio of at least 0.012,
preferably 0.012 to 0.05, particularly preferably
30 0.012 to 0.04 and very particularly preferably
0.012 to 0.03 mol of catalyst per mol of
bisphenol employed.



circulating punp | oop according to 2) such that the part anmount renoved at

the detenti orresponds to the total anpbunt o I i tered
in, 5) furtﬁgrgﬁzz tTflzl._al"rgret al hydroxi de solution (85 - Eyzfpfgééﬂggf%/ﬂgo -

65% of the total alkali 20 nmetal hydroxide solution to be topped up) and
optionally chain termnator are added int® the part amunt renoved fromthe
detention tank, directly before introduction into the tube reactor, and 25

6) after a frkhen Loy 2QJAdHdesn RigS Sﬂ%@éﬁtl con B WL LS dygldydime in
the tube reactor, the catalyst is added in a ratio of at Ieast 0. 012,

preferably ©o0be tu@d@r@ﬂioqﬁarim ctm@arfll;ﬂ‘nprdefr@rcablqn 30 iELznwl 9ied and very

particul arly .prefer ny to 0.03 nol cat al yst per nol of bisphenol
enpl oyed. V\¥5 %‘653/6 §25§rlg R TR VBT aa cho “after” and "before" in the

present connection are always to be understood in the flow direction of the
emulsion w thin the circulating punp reactor. 5 A circulating punp reactor

conpri Ses hér €1&cailaddingt VP PIRAF G0 ome RS AT Uit P bt ¥eact i on
emul'sion ino ghr UL T QN Rt &N RN + Pt onal | o dgsianesh as,
circulation, metering points, optionally designed as
mixers, for the organic phase (solvent containing phosgene)
and aqueous phase (alkali metal hydroxide solution and
10 diphenol component), a heat exchanger and a detention tank,
( which is equipped in parallel with a removal possibility

for continuous removal of a part stream.

For better understanding, the "circulating pump reactor" is

15 also shown in diagram form:
detention
tank
<+—— ajkali
& > to the tube reactor
4 .
Heat ex- le——— organic phase,
changer mixer containing phosgene
(optional)
l«—— aqueous phase,
L , containing bisphenol A
and alkali

+—— alkali

pump B ——




m xers, for the organic phase (solvent containing phosgene) and aqueous
phase (al kaljo s®isabeiadr oxi de sol ution and 10 di phenol eeapEBREE Jo1sdeiNeat
exchanger and a detention tank, which is eqU| pped in parallel with a
removal possibility for continuous rermv? of a part stream For better
understanding, the "circulating punp reactor” is 15 also shown in diagram

form detention tank alkali to the tube reactor Heat ex- organi c phase,
changer mi xer tcont aienidm)rphﬁﬁ]g@rtﬁjr(ﬂmﬂﬁnﬁﬁ Jniaeie usn PhédsSeen t COMt @it H19

bi sphenol A and alkali J alkali punp WO 2004/ 063249 PCT/ EP2003/ 014881 7
A tube reactdd Hér EXRRGES @kﬁwr}ﬁ%e@n aﬁq%ted%t@?ﬁ i B UbEsPOBRE ¢S5 Eofinect ed
downst r eam afteen, kg, renpvals p@dé“cﬂfc& h;rh S oned @k, of the circulating
punp reactor. A preferred enbodi ment e process according to the 5

invention i S gltedienaw dyeramiteimeny: tof ttﬁm netere sy aatesdamg teitioal ati ng
punp C%pdltupn %f%ﬁ"f?“%bééfﬁé ﬁy%ﬁ' é&ldg[%o the metering rates and
circulating pump conditions described in EP-A 1 249 463, p.

4, 1. 1-25.

Surprisingly, a polycarbonate with a nitrogen content of 3
10 to 20 ppm is obtained by employing the process according to

( the invention.

Suitable diphencls are those of the formula HO-Z-OH, in

which Z is an aromatic radical having 6 to 45 C atoms,
15 which can contain one or more aromatic nuclei, can be

substituted and can contain aliphatic radicals or

cycloaliphatic radicals or heterocatoms as bridge members.

Examples are
20
dihydroxydiphenyls,
( bis~ (hydroxyphenyl)-alkanes
bis~ (hydroxyphenyl)-cycloalkanes
bis~ (hydroxyphenyl) sulfides
25 bis~- (hydroxyphenyl) ethers

and nucleus~alkylated and nucleus-halogenated compounds

thereof.

30 These and further suitable other diphenols are described
| e.g. in US-PS 3 028 365, 4 982 014, 2 999 835, 3 148 172, 3
275 601, 2 991 273, 3 271 367, 3 062 781, 2 970 131 and 2
999 846, in DE-A 15 70 703, 20 63 050, 20 63 052 and 22 11



4, . 1. 1-25. Surprisingly, a polycarbonate with a nitrogen content of 3 10
to 20 ppm i $,00P8l/0E5L4RY enpl oying the process accordi Nt FpobiE diRyENt 1 on.
Sui t abl e di phenols are those of the fornula HO Z-COH, in which Z/is an
aromatic radical having 6 to 45 C atons, _15 which can contain one or nore
aromatic nuclei, can be substituted and c&n contain ali phatic radicals or
cycloaliphatic radicals or heteroatons as bridge nenbers. Exanples are 20
di hydr oxydi @)y Imsendt Se{turth ayhienyddrbkaness1 518 and in DE-A 38

bi s- (hydr oxyphenyl ) -cycl oal kanes bi s- (hydroxyphenyl) sulfides 25

bi s- (hydr oxyphédd-) ethers and nucl eus-al kyl at ed and nucl eus- hal ogenat ed
conpounds thereof. 30 These and further suitable other diphenols are
described e.g. in US-PS 3 028 365, 4 982 014, 2 999 835, 3 148 172, 3 275
601, 2 991 Pi3feIr2dl BipherdbI62Aar81, 2 970 131 and 2 999 846, in DE-A 15
70 703,. 20 63 050, 20 63 052 and 22 11 WO 2004/ 063249 PCT/ EP2003/ 014881 8
956, French Pat ent Specification 1 561 518 and in DE-A 38 33 953. Preferred

di phenol s arei2_pis- (4-hydroxyphenyl)-propane (bisphenol A) and 1,1-
bis-(4-hydroxyphenyl)-3,3,5-trimethyl-cyclohexane (TMC-

bisphenol).
It is to be emphasized here that the process according to
10 the invention can be employed practically for all known
( diphenols.

The diphenols are employed in the process according to the
invention in aqueous-alkaline solution, the concentration
15 of diphenols here being 10-20%, preferably 12.5 to 17.5%,
and the amount of alkali 1.0 to 3.0 mol of alkali metal
hydroxide solution per mol of bisphenol, depending on the

solubility of the bisphenol employed.

20 The phosgene is employed in organic solvents in a

concentration of 7-10%, preferably 8-9.5%.

Suitable chain terminators and branching agents are known
from the literature. Some are described, for example, in
25 DE-A 38 33 953. Preferred chain terminators are phenol,
cumylphenol, isooctylphenol and para-tert-butylphenol. The
chain terminators can be metered in the pure form or in

various concentrations as a solution in organic solvents.

30 Preferred branching agents are trisphenols and
tetraphenols, as well as 3,3-bis-{(3-methyl-4-
hydroxyphenyl)-2-oxo-2,3-dihydroindole. The branching



5 2, 2-Dbi s- (4- hydr oxyphenyl ) - pr opane (bi sphenol A) and 1, 1-

bi s-(4- hydr gy pdanykizad, 3, 5-trinet hyl -cycl ohexane (TMC- Pelf,sﬁagap)o)ueélt isto
be enphasi zed here that the process according to 10 the invention can be

enpl oyed practically for all known f diphenols. The diphenols are enpl oyed
in the process according to the invention in aqueous-alkaline solution, the
concentration 15 of diphenols here being 10-20% preferably 12.5 to 17.5%
and the anowgerfs ajdaldlslo bd anekdra®liroftiad kalie nEdah ohydr oxadeossl ution
per nol of bisphenol, depending on the solubility of the bisphenol

enpl oyed. 2CCTHEPHAGEHE 1% ehpiOYEd STh ot RN 581 Y@hYent - a

concentration of 7-10% preferably 8-9.5% Suitable chain term nators and
branchi ng agents are knowmn fromthe literature. Sone are described, for
exanpl e, i n SRB UDE- Wcﬁ@ﬁ&iegﬁbllﬁrjejrerme@msﬁmrerhnjfdladmideasel@hieuml ,

cunyl phenol , |sooctyl nol tert-but henpl chai n

term nat ors %an ]ﬁﬁf Iéﬁkéh%aW?ﬁQﬁ $ ° % %?l%%guEbﬂ%en??%tlons as
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hydr oxyphenyaljs fsx e 1 @ratl hy dkpiarist esodhan H?Wlf@e VP POD#P068249
PCT/ EP2003/ Q14881 . ) adefls Al SPsPe I ak 10,508 RULFT LN N

vari ous
sodium hydroxide solution corresponds to that of the

10 commercially obtainable alkalis, that is to say 1is between
( 20 and 60%, preferably between 30 and 50%, and sodium
hydroxide solution which is obtained directly from the
amalgam or membrane process, ideally the membrane process
of chlor-alkali electrolysis with concentrations of 50 or

15 32% respectively, 1is very particularly preferred.

All the percentage data in the present context are to be

understood as wt.%, unless explicitly stated otherwise.

20 Possible catalysts are in principle all the catalysts known
for the preparation of polycarbonates by the two-phase
interface process, such as e.g. tertiary amines. N-Ethyl-

N piperidine and triethylamine are preferred.

25 The organic phase contains solvent or a solvent mixture
which dissolves polycarbonate. Suitable solvents are all
the known solvents which are capable of dissolving
polycarbonate to the extent of at least 5 wt.% at
temperatures of about 20°C, and mixtures thereof.

30
Methylene chloride, toluene and monochlorobenzene are

preferred, and methylene chloride and mixtures of methylene



concentrations as a solution in organic solvents. Sodi um hydroxi de sol ution
or pot assi u%hypd'4%g§ﬁ solution 5 are enployed as the %%ﬁ!ﬂzo%}o@baal

hydr oxi de sol uti on, ang al kal i ne earth netal hydroxi de sol utions can
optionally also be enployed. Aqueous sodi um hydroxide solution is
preferred. The concentration of the NaOH1th the aqueous sodi um hydroxi de
sol ution corresponds to that of the 10 comercially obtainable al kalis, that
is to say i £HIRIMRRN arkd iih 808 S8 &t ALAD! ¥ bgty@@po?»c@fa@@':é@‘r{@aﬁw sodi um
hydr oxi de solution which is obtained directly fromthe anal gam or nenbrane
process, idéal MLt Heo mMEndanaprodessit ofaxdhiprral kal &rby eptredeyseéd. wit h
concentrations of 50 or 15 32% respectively, is very particularly preferred.
Al'l the percentage data in the present context are to be wunderstood as
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pol ycarbonate to the extent of at least 5 w.%at tenperatures of about
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met hyl ene
10 then carrying out a second topping up of the alkali metal
( hydroxide solution, optionally together with the chain

terminator, before the tube reactors.

The polycarbonates can be processed to any desired shaped
15 articles in a known manner, it being possible to add the

conventional additives for thermoplastic polycarbonates,

such as stabilizers, mould release agents or flameproofng

agents, fillers or glass fibres, before or during the

processing.
20
The polycarbonates obtainable by the process according to
( the invention can be employed industrially in a known
manner as any desired shaped articles or also as sheets and
films, for example in the automobile sector or in optical
25 uses, in particular also in optical and magneto-optical
storage media.
The following uses may be mentioned by way of example but
without being limiting:
30

1. Safety panes, which as is known are necessary 1in many
areas of buildings, vehicles and aircraft, and as

shields of helmets.



WD 2004/ 063249 PCT/ EP2003/014881 10 chlori de and nonochl or obenzene in a
ratio of 20580,fAnbes2dRy WM. to 75:25 parts by w. are parjdgodb®oYes1
preferred. A pH of between 9 and 14, preferably between 9.5 and 13.0, 5 is
est abli shed over the entire reaction. This is effected by enploying the
necessary anount of al kali netal hydroxi det solution to dissolve the

di phenol s once at the start, and noreover carrying out a first topping up
of the alkali nmetal hydroxide solution before the heat exchanger, and 10
then carrying out a second topping up of the alkali nmetal hydroxide

sol ution, optd on&@MopucGgetrhert viiaihl 3/ hel e it iqwkad ndforfobk ore the tube
reactors. The pol ycarbonates can be processed to any desired shaped 15
articles in a known manner, it being possible to add the conventi onal

addi tives fa@. t hermeplcasidrc qolylcar hondidisngs susde asf st adxdmzes s, Usoul d

rel ease agents or_fl amepr oof ng7 agents, fillers or glass fibres, before or
during X he procésdiehy. 2@ orthe/ Holy b FHaEs Gbt df habl € bioR e B bcess
according to thegdmMendion can be enployed industrially in a known manner
as any desired shaped articles or also as sheets and filns, for exanple in
the autonobile sector or in optical 25 uses, in particular also in optical

and magnet 0.0t el R a9% A e M LM NP Ynee- v be Tpntiongg by

hollow chamber sheets, for example for covering

10 buildings such as railway stations, greenhouses and
( lighting installations.
5. Production of optical data stores.
15 6. For production of traffic light housings or traffic
signs.
7. For production of foams (see, for example, DE-B 1 031
507) .
20
8. For production of threads and wires (see, for example,
( DE-B 1 137 167 and DE-A 1 785 137).
9. As translucent plastics with a content of glass fibres
25 for lighting purposes (see, for example, DE-A 1 554
020) .

10. As translucent plastics with a content of barium
sulfate, titanium dioxide and/or zirconium oxide or
30 organic polymeric acrylate rubbers (EP-A 634 445, EP-A
269 324) for the production of light-transmitting and

light~scattering mouldings.



Wi thout bei ng limting: 30 1. Safety panes, which as is known are necessary
in many areas26fa/berda@i ngs, vehicles and aircraft, andpas/ersbb$lodgsHf

hel mets. WD 2004/ 063249 PCT/ EP2003/ 014881 11 2. Production of foils S, in
particular ski foils. 3. Production of blow nmoul dings (see, for exanple, US
5 Patent 2 964 794), for exanple 1 to 5 | on water bottles. 4. Production

of light-transmtting sheets, in particular hollow chanber sheets, for
exanpl e for lcaverriorg pkddusdidimngst siedtias graiilntayesitad inensl d tfgenhouses and
lighting installations. 5. Production of optical data stores. 15 6. For
production of tr&SFi 95 FREMROFsi AF oM A4S ¢ sci]g\ffs‘?rbf?n%ﬁ‘s product i on of

foams (see, for expmlg oQEg%alsso%Jibr%%?)wy&%rﬁ Cé&@&%)&éﬁfads
and wires (see, for exanple,” DE-B 1 137 167 an DE-A 1785 137

transl ucent pl astdosg avirt fe kep udorit entl Ofwiglxad® Fi, bbesed25nf arhd itghttailng

pur pos (see, for_ .exanple 5 020) 10. As translucent plastics
with aeS(S:ontent ot Y& ﬁ%u afe Wedd X tnd

12. For production of optical apparatus components, in
particular lenses for photographic and film cameras

(see, for example, DE-A 2 701 173).

10
( 13. As light transmission carriers, in particular as light
conductor cables {(see, for example, EP-Al1 0 089 801).
14. As electrical insulating materials for electrical
15 conductors and for plug housings and plug connectors.
15. Production of mobile telephone housings with improved
resistance to perfume, shaving lotion and skin
perspiration.
20
16. Network interface devices.
& 17. As a carrier material for organic photoconductors.

25 18. For production of lamps, e.g. searchlight lamps, as
so-called "headlamps", diffuser panes or internal
lenses.

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

30

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

and chocolate moulds.



sulfate, titanium di oxi de and/or zirconium oxide or 30 organic polyneric
acryl ate rulpBessoa(/EE5A9634 445, EP-A 269 324) for the peotiisbbHH106s1
light-transmitting and |ight-scattering noul di ngs. WO 2004/ 063249

PCT/ EP2003/ 014881 12 11. For production _aqf precision injection nouldings,
such as, for exanple, |ens holders. Polycarbonates with a content of gl ass
fibres which optionally additionally contain about 1 - 10 wt.% MbS2, based
on the total21h waioghtusear e ruset faartdntutsl 1 el Zedtsr prlashet & of: HE¢ optdical
apparatus conponents, in particular |enses for photographic and film
cameras (see, fdMSeRaite lWE-IKaNtRHMay7HccU 1SHCsas i gher t$%38 ¥si on
carriers, in party a i &ah| (Segs e, EP-Al
0 089 801). 14.&%§H%%%%tﬁﬁﬁgﬁggﬁ%§ Ig?#ﬁgﬂ%aterla s for %%g%trlca 15
conductors and f erthl déheusisngs ane plugpeonnectors. 15, Production of
nobi | e t el ephone housings with inproved resistance to perfune, shaving

| otion-and skin perspiration. 20 16. Network interface devices. 17. As a

carrier matenial Fo@r @@y GRNtIREONAILIOrSs o 2D, 18La Fafi 9 DelsIc i o of
| anps, e.g. searchlight |anps, as so-called "headl anps”, diffuser panes or
i nt ernal shoe buckles.

23. For household articles, such as e.g. kitchen sinks and

10 letter-box housings.
(
24. For housings, such as e.g. electrical distribution
cabinets.
15 25. Housings for electric toothbrushes and hairdryer
housings.

26. Transparent washing machine portholes with improved

resistance to the wash solution.

20
27. Safety glasses, optical correction glasses.
& 28. Lamp covers for kitchen equipment with improved
resistance to kitchen vapour, in particular oil
25 vapours.
29. Packaging films for medicaments.
30. Chip boxes and chip carriers.
30

31. For other uses, such as e.g. feed stable doors or

animal cages.



lenses. 19. For nedical uses, e.g. oxygenators, dialysers. 30 20. For

f oodstuffs s e.g. bottles, utensils and chggp WO
2004/063249“%%%7&22003 014881 13 21. For uses in the agtdﬁ%%&Fgggggﬁor
where contact with fuels and lubricants nay occur, such as, for exanple,
bunpers, optionally in the formof suitaBle blends with ABS or suitable
rubbers. 5 22. For sports articles, such as e.qg. slalonlpoles or ski shoe
buckl es. 23Th%0rfoll(1'é§1§|?@ %@ﬂmcésesaresqmeé}fde% %o K J_thlbe&aswkt%@nd 10

| etter-box housings. For housings, such as e.g. electrical distribution
cabi net s. 15’r25enltlou§|vr¢g1§lmr &lusc twii th Qo tlHisineas ignd hai r dr yer housings.
26. Transparent washi ng machi ne portholes with inproved resistance to the
wash solution. 20 27. Safety gl asses, optical correction glasses. 28. Lanp
covers for kitchen equi pnent with i nproved resistance to kitchen vapour, in
particular oil 25 vapours.



29. Packaging filns for nedicanents. 30. Chip boxes and chip carriers. 30

31. For othegg MshH h as e.g. feed stable doors or api WO
2004/ 063249 PCIT/ E 2003%014881 14 The foll ow ng exanpl es a}r%ng?%ggae%l to

illustrate the present invention, but without limting it. WO 2004/063249
PCT/ EP2003/ 014881 15 Exanples Exarrpl e 15 Via a T-piece, before the punp,
24,000 kg/h of an al kaline bisphenol A solution which contains 15 wt. % BPA

and 2.1 nol gx@me3@d um hydr oxi de sol ution per nol of BPA and, via a further
T- pi ece, 1, 8?0‘%’?1‘9 of phosgene dissolved in 21,000 kg/h of solvent, which

consists of 50 wt. % net hyl ene 10 chl oride and 50 wt. % nonochl or obenzene, are

metered intg % ileci!rcul ating punp reactor. To maintain the alkalinity, 348
kg/ h of 32% ydroxi de solution are netered in and the reaction

m xture 15 is passed back to the punp via the heat exchanger and the

detention tank t he above substance streans being nmetered in. The_
tenperéture F§ #gE-pigye, before the pump, 24,000 kg/h of an alkaline

bisphenol A solution which contains 15 wt.% BPA and 2.1 mol
of sodium hydroxide solution per mol of BPA and, via a
further T-piece, 1,840 kg/h of phosgene dissolved in 21,000
kg/h of solvent, which consists of 50 wt.% methylene

10 chloride and 50 wt.$% monochlorobenzene, are metered into a

( circulating pump reactor.

To maintain the alkalinity, 348 kg/h of 32% sodium

hydroxide solution are metered in and the reaction mixture
15 is passed back to the pump via the heat exchanger and the

detention tank, the above substance streams being metered

in.

The temperature is 38°C.
20
A part amount of the emulsion which is as high as that of
( the raw materials flowing in is fed before the metering
points for BPA and phosgene from the detention tank to a
further pump and pumped through a tube reactor. 1,064 kg/h
25 of sodium hydroxide solution (32 wt.%) and 703 kg/h of a
solution (20 wt.%) of p-tert-butylphenol, dissolved in the
solvent mixture (50 parts methylene chloride and 50 parts
monochlorobenzene), are metered into this stream. After a
dwell time of 10 min, 29 kg/h of N-ethylpiperidine (0.0163
30 mol per mol of bisphenol A) in the form of a 5.2% solution
in the solvent mixture (50 parts methylene chloride and 50

parts monochlorobenzene) are metered in and the emulsion is



A part anount of the enulsion which is as high as that of the raw materials
flowng in i I,e the nmetering points for BPA a omt he
detention tgﬁ)k&'ﬁ%/gg%‘agrther punp and punped through a ?gﬂwgg?tbgf%l,om
kg/ h 25 of sodi um hydroxide solution (32 w.% and 703 kg/h of a solution
(20 wt.% of p-tert-butylphenol, dissolved®in the solvent mixture (50 parts
net hyl ene chl oride and 50 parts nonochl orobenzene), are netered into this
stream Aft @funihe AW doddHEs Of udihdl NuR® kb of N ebdyh pi perk dineckOr 0163
30 nol per nol of bisphenol A in the formof a 5.2%solution in the

sol vent m xtAWw (50 parts nethylene chloride and 50 parts

nonochl or obenzene) are netered in and the emul sion is WO 2004/ 063249

PCT/ EP2003/ 014881 16 punped through a further tube reactor by nmeans of a
further pumEteAf teerdwae Jdwed imd ioe Of far fhed ey mdbn v the theubsubsi 0H is 5
separated in a separating vessel and the pol ycarbonate _solution is washed
free from elSSRFGIRR%S Ty IGRRGT2 Pt e&Tel 2rf By iRl veRt PPRaER

techni que. Tha RAlCardPonAlif S0t Md o ds & gﬁfg b gygperation 10

units and freed fromresidual solvent on a devo I zation extruder. The
fol |l owi ng amalogdscals dat.ay arey deteragmad Orge heeclpol qiear bonat e granul es: 15
YI = 1.33*

The polycarbonate solution is concentrated in evaporation

10 units and freed from residual solvent on a devolatilization

( extruder.

The following analytical data are determined on the

polycarbonate granules:

15
YI = 1.33*%
Eta rel = 1.196**
Phenol. OH = 90 ppm***
Nitrogen = 8 ppm****

20
* measured in accordance with ASTM E 313

( ** measured in accordance with ISO 1628/4
*** measured by UV spectroscopy at 546 nm after a colour
reaction of the phenol. end groups with TiCl,
25 **** measured in accordance with ASTM D 4629 and DIN 51444

(determination of nitrogen by the Antek method).

Example 2

30 Via a T-piece, before the pump, 27,000 kg/h of an alkaline
bisphenol A solution which contains 15 wt.% BPA and 2.1 mol
of sodium hydroxide solution per mol of BPA and, via a

further T-piece, 2,090 kg/h of phosgene dissolved in 22,950



Eta rel = 1.196** Phenol. OH = 90 ppnt** N trogen = 8 ppnr*** 20 *

measur ed i NnyaCcLRRd@aoWM th ASTM E 313 ** neasured in 3gsadans®i¥ed:h | SO
1628/ 4 *** nmeasured by UV spectroscopy at 546 nm after a col our reaction of

t he phenol. end groups with Ti Cl4 25 **** Jreasur ed in accordance with ASTM D
4629 and DI N 51444 (determ nation of ni thr ogen by the Antek nethod).
Exanple 2 30 Via a T-piece, before the punp, 27,000 kg/h of an al kaline

bi sphenol AkgohutdiforsoMiietit ,caniadhscdrbs Wt L0BPA ek 2 Inghy 1 &fe sodi um
hydroxi de solution per nol of BPA and, via a further T-piece, 2,090 kg/h of
phosgene di §§doFedisi #nsh I50700G UM CBE2AP TEHEP20057 oressacd 1imtQy/h of

sol vent, V‘hic‘:‘t*}c%qréstii%tgsr?g{méfgrdé’%ctoéﬁm hyl ene chloride and 50 w. %

nonochl or obenzene, are nto a circulating punp reactor. 5 To
maintain the alkalinity, 445 kg/h of 32% sodi um hydroxi de solution are

exchanger and PR ™ darert oo tHHk e dboye SUbetania® SITLLHE. bei ng. met o od
in. 10 The teMReLiAl &d1t38% are metered in and the reaction mixture
is passed back to the pump via the heat exchanger and the
detention tank, the above substance streams being metered
in.
10
( The temperature is 38°C.

A part amount of the emulsion which is as high as that of
the raw materials flowing in is fed before the metering

15 points for BPA and phosgene from the detention tank to a
further pump and pumped through a tube reactor. 1,135 kg/h
of sodium hydroxide solution (32 wt.%) and 740 kg/h of a
solution (20 wt.%) of p-tert-butylphenol, dissolved in the
solvent mixture (50 parts methylene chloride and 50 parts

20 monochlorobenzene), are metered into this stream. After a
dwell time of 9 min, 36 kg/h of N-ethylpiperidine (0.0179
mol per mol of bisphenol A) in the form of a 6.1% solution
in the solvent mixture (50 parts methylene chloride and 50
parts monochlorobenzene) are metered in and the emulsion is

25 pumped through a further tube reactor by means of a further

pump .

After a dwell time of 9 min, the emulsion is separated in a
separating vessel and the polycarbonate solution is washed
30 free from electrolytes by known processes, e.g. by the

centrifuge technique.



A part anount of the enulsion which is as high as that of the raw materials
flow ng in i LeshResofe the metering 15 points for BPAanhRB9pA6E86: from
the detention tank to a further punp and punped through a {u e reactor.
1,135 kg/h of sodi um hydroxide solution (32 w.% and 740 kg/h of a
solution (20 wt.% of p-tert-butyl phenol ,1%issolved in the solvent nixture
(50 parts nethylene chloride and 50 parts 20 nonochl orobenzene), are netered
into this strgamocAfd&Ffodnatdeldl bt 1Bn of s OcHhPenBBakghhigf DagbhykpbReri di ne
(0.0179 ( nol per nol of bisphenol A) in the formof a 6.1%solution in the
sol vent ni xtWrie § 500 Pakiecdef A9M ehes thidk | el éa@t 50N pafegolatilization
nmonochl or obenzeng).are metered in and the emulsion is 25 punped through a
further tube reactor by nmeans of a further punp. After a dwell tinme of 9
mn, the emulsion is separated in a separating vessel and the pol ycarbonate
solution is washed . 30, free fromel ectrol ytes Q%@knomn rocesses, e.g. by

the cehtrifife TN, 2VP PHH2A? D622YUY PET/ EPOBHRIBG4882 tB8 The

pol ycar bonatg, spl it S ¢ 8 §pgggpé§ated in evaporation wunits and freed from
residual solvent on a devolatilization extruder. 5 The follow ng anal ytical

data are determ ned on the polycarbonate granules: Yl =1.32 Eta rel =
1.193 YI = 1.32
Eta rel = 1.193
10 Phenol. CH = 70 ppm
( Nitrogen = 5 ppm

Example 3

15 Via a T-piece, before the pump, 35,000 kg/h of an alkaline
bisphenol A solution which contains 15 wt.% BPA and 2.1 mol
of sodium hydroxide solution per mol of BPA and, via a
further T-piece, 2,700 kg/h of phosgene dissolved in 31,500
kg/h of solvent, which consists of 50 wt.% methylene

20 chloride and 50 wt.% monochlorobenzene, are metered into a

circulating pump reactor.

To maintain the alkalinity, 525 kg/h of 32% sodium

hydroxide solution are metered in and the reaction mixture
25 is passed back to the pump via the heat exchanger and the

detention tank, the above substance streams being metered

in.

The temperature is 38°C.

30
A part amount of the emulsion which is as high as that of
the raw materials flowing in is fed before the metering

points for BPA and phosgene from the detention tank to a



10 Phenol. OH = 70 ppm ( Nitrogen = 5 ppm Exanple 3 15 Via a T-piece,
before the %n}bmggsﬁqg kg/ h of an al kaline bisphenol %Fém99569/61
0

i.ch
contains 15 w.% BPA and 2.1 nol of sodi um hydroxi de solution per nol of
BPA and, via a further T-piece, 2,700 kg/h of phosgene dissolved in 31,500
kg/ h of solvent, which consists of 50 wt .9 nethyl ene 20 chloride and 50 wt. %
nonochl or obenzene, are netered into a circulating punp reactor. To nmaintain

the al kal i nigh e 1325 JeaHih fd 3RMRditHPofrdroXide saladion, are, gpg efed, in

and the reaction mxture 25'is passed back to the punp via the heat
exchanger ad tsiosliget dmdrmxitdenksoltutel ctbold? sitbstarmed s? ¢ eans/ bhed g net er ed

in. The te £ re i 8C. ..30 )art _.anount, gf the enul sipn ich s as
hi gh as thg'% %(%% . {he (r%e?\?vwgﬁt“’grioaﬁipo %eorvt\;l’ %ul{:lynlpﬁise ogid’ béemsosrCéﬂ{(:f"léé\lhlrrrllette}}el2 ng

points for BRAvamd phicsgers farmennidie et entdortHianks € 0o &n WO 20044 063249
PCT/ EP2003/ 014881 19 further pu and punped through a tube reactor. 1,540
kg/h oOf sodi"Ehihydisxicde satidti oy (& MmN id wesl Beyr Hbte al Vst @uti on (20

we. %9 of p- et Lyt oqh%&o'bids%]%ﬁfﬂly% I the saby {"%F}'%esoﬁﬁ@ié@tered

into this stream After a 5 dwell time of 7 mn, 55 kg/h of

N- et hyl pi pedirdithe (@162t mixture (50 parts methylene chloride and 50
parts monochlorobenzene) are metered in and the emulsion is
pumped through a further tube reactor by means of a further

10 punmp .

After a dwell time of 7 min, the emulsion is separated in a
separating vessel and the polycarbonate solution is washed
free from electrolytes by known processes, e.g. by the

15 centrifuge technique.

The polycarbonate solution is concentrated in evaporation

units and freed from residual solvent on a devolatilization

extruder.
20
The following analytical data are determined on the
( polycarbonate granules:
YI = 1.29
25 Eta rel = 1.194
Phencl. OH = 80 ppm
Nitrogen = 3 ppm
Comparison example 1
30

The polycarbonate is prepared as described in EP-A 1 249
493 (check 16.10.2002 Le A 34 952) example 3. 28 kg/h of



ol per nol of bisphenol A) in the formof a 5 1%solution in the solvent
m xture (50yBagdos,sBdNyl ene chloride and 50 parts nonoghtAi9b&NseNs: are
netered in and the enulsion is punped through a further tube reactor by
means of a further 10 punp. After a dwell time of 7 mn, the enmulsion is
separated in a separating vessel and th@opolycarbonate solution is washed
free fromel ectrol ytes by known processes, e.g. by the 15 centrifuge

techni que. Eheypeliyearibonal e c.@1W7 adl HoongeENtd AlS e RYBPOF afion  units
and freed fromresidual solvent on a devolatilization extruder. 20 The
fol | owi ng afi§lt¢iic€al data are determined on the polycarbonate granul es: VI
=1.29 25 Etarel = 1.194 Phenol. OH = 80 ppm N trogen = 3 ppm Conpari son
exanple 1 30 The polycarbonate is prepared as described in EP-A 1 249 493
(check 16.10.2002 Le A 34 952) exanple 3. 28 kg/h of WD 2004/ 063249

er'el'/ EP 02?23‘}118%]61 l%(\)ﬂi%tghgln%l%%rilcdallneda(tod Oalroe7 drreDtle Ir?{ne@logft}?é sphenol  A)

polycarbonate granules:

YI = 1.4
Eta rel = 1.196
10 Phenol. OH = 90 ppm
( Nitrogen = 30 ppm

Comparison example 2

15 As described in example 1, but the following amounts are

metered:

31,000 kg/h of BPA solution, 2,460 kg/h of phosgene, 523
kg/h of NaOH 32% in the circulating pump loop and 1,320

20 kg/h of NaOH 32% after the circulating pump loop, 857 kg/h
of butylphenol solution (20%) and 24 kg/h of N-
( ethylpiperidine (0.0104 mol per mol of bisphenol A) (4.8%
solution).
25 The following analytical data are determined on the

polycarbonate granules:

YI = 1.45
Eta rel = 1.193
30 Phenol. OH = 70 ppm

Nitrogen = 35 ppm



5 The follow ng anal ytical data are determ ned on the polycarbonate

granul es: Ylho=odosdostdad rel = 1.196 10 Phenol. OH = 90 ngEplybggfbgnglz 30

ppm Conparison exanple 2 15 As described in exanple 1, but the follow ng

amounts are netered: 31,000 kg/ h of BPA solution, 2,460 kg/h of phosgene,

523 kg/h of NaCOH 32% in the circul ating 2|§urrp | oop and 1, 320 20 kg/ h of NaOH

32% after the circulating punp | oop, 857 kg/h of butyl phenol solution (20%

and 24 kg/ h c¥md¥r iidy |difapsigline (0.0104 nol per nol of bisphenol A) (4.8%

solution). Z5 |he TolTow ng anal ytical data are determ ned on the

pol ycarbonate granules: Yl = 1.45 Eta rel = 1.193 30 Phenol. OH = 70 ppm

Ni trogen = 0 06 CT{ ER 4 . | SO xanmple 3

A doser bed s RRBARNE 1 TR 11 1 300 g are 2 813 HBrar S e
metered:

27,000 kg/h of BPA solution, 2,135 kg/h of phosgene, 416
kg/h of NaOH 32% in the circulating pump loop and 1,190
kg/h of NaOH 32% after the circulating pump loop, 740 kg/h
of butylphenol solution (20%) and 21 kg/h of N-

10 ethylpiperidine (0.0105 mol per mol of bisphenol A) (4.6%

( solution).

The following analytical data are determined on the

15 polycarbonate granules:
YI = 1.38
Eta rel = 1.196
Phenol. OH = 75 ppm

20 Nitrogen = 42 ppm

The experiments clearly demonstrate that, surprisingly, 1if
the metering of catalyst falls below the minimum this leads
to a higher content of nitrogen in the polycarbonate.

25



27,000 kg/ h of BPA solution, 2,135 kg/h of phosgene, 416 kg/h of NaOH 32%
inthe circulating punp loop and 1,190 kg/h of NaOH 32% after the
circulating punp |oop, 740 kg/h of butyl phenol solution (20% and 21 kg/h
of N 10 et hyl pi peridine (0.0105 nol per nol of bisphenol A (4.6% Ir
solution). The follow ng analytical data are determ ned on the 15

pol ycarbonate granules: Yl = 1.38 Etarel = 1.196 Phenol. OH = 75 ppm 20
Ni trogen = 42 ppm The experinments clearly denonstrate that, surprisingly, if
the netering of catalyst falls below 2he mininumthis |eads to a higher
content of nitrogen in the polycarbonate. 25 22 Patent Clains 1. Process

for the J%iﬂ@ﬂq%% preparation of polycarbonates which contain 3 to 20 ppm
of bondeggn#¥ro%eﬂ-by t he net hod of the continuous two-phase interface

process from di phenol s, phosgene, chain term nators, catalyst and optionally

branchi ng agents in_a m xture of aquepus-al kali ne phase and qQrgani ¢c sol vent
phase, char actPé?qeﬁseg’ritg?’ F%P“?‘Ffeprﬁ%%r@f%‘oofaﬁ%iﬁ%boﬁﬁteﬁél‘théﬂhy“s‘l“t%l%%éﬁ Qrmount  of

0.012 to 0.03pAPbs Béndedtiirysth BPIheMMEhOd o iR 86 InuBIP A phhse IntefthaCess for
the preparati on of polycarbonate by the phase interface process according

to claim1, cipeacasst &oinzdiphiyols,hghdsgineowhaiy tpmuoaess, setefyst and aptionallyuous
bringing togethglnQl dofiffis Oh %R MikP'8F Gqfods bREHAILERY a8 GeShic solvent
phase, characterized in that the metered amount of catalyst is an amount of 0.012

to 0.03 mol of catalyst per mol of diphenol employed.

2. Process for the preparation of polycarbonate by the phase interface process

according to claim 1, characterized by the following process steps:

a) continuous bringing together of the organic phase and the aqueous phase
in the circulating pump loop of a circulating pump reactor, during which
an emulsion forms, optionally using a mixer, wherein the organic phase is
a solvent which is suitable for the polycarbonate and already contains the
phosgene and the aqueous phase comprises water and a mixture of alkali
metal hydroxide solution and phenolic components comprising diphenol

and optionally monophenol as a chain terminator,
wherein

b) a temperature of less than 60°C is established in the circulating pump
reactor, the circulating pump reactor provides an average dwell time of at
least 2 minutes and a part amount of the emulsion formed is removed
continuously from the circulating pump reactor via the detention tank,

and

c) the part amount of this emulsion removed is then pumped through



in the circulating punp loop of a circulating punp reactor, during which an
emul sion fornms, optionally using a m xer, wherein the organic phase is a
solvent which is suitable for the pol ycarbonate and al ready contains the
phosgene and the aqueous phase conprises water and a m xture of alkal

met al hydroxi de sol ution and phenolic conponents conprising di phenol and
optionally nonophenol as a chain term nator, wherein b) a tenperature of

| ess than 60C is established in the circulating punp reactor, the
circulating punp reactor provides an 2¥erage dwell time of at |east 2

m nutes and a part anmount of the enulsion fornmed is renoved continuously

from the cfroul at | g AIRoSHRLP e LIRS WO ERLES ol A8 Jpnd)arhle P2

anount of this enul'sion renmoved i's unpe ough e reactors
whi ch are equi ppedpwivide atotal dgelhitithe @€ betneernd mimnesandrdd miputey, de a t ot al
dwel | tinme of between 2 mnutes and 40 m nutes, wherein 1) the ratio
(expressed in noles/nole) of netered anmount of phosgene to the anount of
phosgene theoreticglhkieijpecessary to react all the di phenol and phenol is
between 1.12 and 1.22, 2) phosgene solution and di phenol solution are
netered here within the circulating punp reactor directly after the

detention tank, b or e nepuBu P hN ol ittbAldthePUP dR0R: GPLIonally
Via a m xer, and the chain ermnat or can al SO e conveyed rnto this
circulating punp | oop ophexgeneotateyarflount aifl phosgdne théwreticalle reeesirgre, see

. 9) within the citoul al] i YR 1SC) Sfrd] KTLAIE 3, gt de sl ution

2) phosgene solution and diphenol solution are metered here within
the circulating pump reactor directly after the detention tank,
before the pump, into the circulating pump loop, optionally via a
mixer, and the chain terminator can also be conveyed into this
circulating pump loop or optionally directly into the tube reactors,

see 5),

3) within the circulating pump reactor alkali metal hydroxide solution
is topped up in the circulating pump loop, after the detention tank
but before the pump, in an amount of 15 - 40% of the total amount

to be topped up,

4) within the circulating pump reactor diphenol and phosgene
solutions are metered into the circulating pump loop according to
2) such that the part amount removed at the detention tank

corresponds to the total amount of solutions metered in,

5) further 85 - 60% of the total alkali metal hydroxide solution to be
topped up and optionally chain terminator are added into the part
amount removed from the detention tank, directly before

introduction into the tube reactor, and



is topped up in the circulating punp |oop, after the detention tank but
before the punp, in an amount of 15 - 40% of the total anmount to be topped
up, 4) within the circulating punp reactor diphenol and phosgene solutions
are netered into the circulating punp | oop according to 2) such that the
part anmount renoved at the detention tank corresponds to the total anount

of solutions netered in, 5) further 85 - 60%of the total alkali netal

hydr oxi de solution to be topped up and optionally chain term nator are
added into the part anount renoved fppm the detention tank, directly before
introduction into the tube reactor, and 24 6) after a further 1 - 20
mnutes dwell tinme in the tube reactor, the catalyst is added in an anopunt
of 0.012 to 0.03 nol of catalyst per nol of bisphenol enployed. 3.

Pol ycar bonat e obt agned bfferthurfhePtesR) Aefesddwigl tiMeGh ahdnube réactphmped
articles and extrudates of pal ycarhonate accordin% to claim3. 5. Optical
data stores of pol ycar b&#alye inaddeddn ag amgurtofj013 to 0.03 mol of catalyst per

mol of bisphenol employed.
3. Polycarbonate obtained by the process according to claim 1.
4. Shaped articles and extrudates of polycarbonate according to claim 3.

5. Optical data stores of polycarbonate according to claim 3.



