- 1 - TITLE OF THE I NVENTI ON Process for the Preparation of

Pol ycar bonates and Di aryl Carbonate RELATED APPLI CATI ONS Thi s
application clains benefit to German Patent Application Nos. 10 2008
008 5841.2, filed February 13, 2008, ang-10 2008 038 031.8, filed
August 16, 2008, which are incorporated herein by reference in their

entireties for all useful purpesesr TBAGKGRANDNOF THE | NVENTI ON The
present invention relates to a process for the continuous preparation

of 10pol ycarbonat es and dig‘{)%/l carbonates by the nethod of the phase
boundary’ process i Rog#ss & thokmparpiion At Pplygarspnatesand Dianyl carbgndteaqueous
phase and the upstream oligonerization step or the formation of the

chl orof ormate of the nonoarykrsanperapeca@biNgcted in a speci al
punp. The pol ycarbonate preparation by the phase boundary process has

al ready been 15described by Schnell, "Chem stry and Physics of
Pol ycar bonatidésapplestignglainggehenelido Gopnamiatant Appkistiar Nende 2808 09% her s,

New Yorg, L 12 A3 \ , T.
Debona Sand - RelieEhevty 1308 PRATE 27 bis (1, sPHRNGAE sl
Cor por at i on,wHitlrarée sicomposatddeiareirebsefer @ Gothelt SytivetiesSosallofsefabl y( est er
Car bonat e) Copol ynmers" in Journal of Polyner Science, Polyner

Cheni stry EP™HOSYW: 20vol. 18, (1980)"; pages 75-90, D. Freitag, U.
Gigo, P.R Miller, N Nouvertne', BAYER AG "Polyearbonates" in

Encycl opedi a of Pol ynerB&CRGROWEND 6FITHEINVENTYONIMe 11, Second
Edition, 1988, pages 651-692, and finally by Dres. U Gigo, K

Kircher and P. R~ Miuller, "Polycarbonate | Pol ycarbonates]" in
Becker / Br aurkhe Rips&t dtvenianHglates te i propsss Sarithascambinenys srgparation ofe 3/ 1,

Pol ycagbonatg. B8 Shabifry 22R004&H4 f 8 GRRE Shund '

[ Pol ycar bontapt gg %ﬁ?{?acet glf]g, 5@%}[ yes efrigsr,n%{lpu@oge Est%nr gﬁy,pr?‘faeﬁ -

Hanser Ver | aghidiinitlcthe mikieg ofitht 982nicpad equediBptbdband th@upstream
oligomerization step or the formation of the chloroformate of the monoaryl compound

are effected in a special pump.

The polycarbonate preparation by the phase boundary process has already been
15 described by Schnell, “Chemistry and Physics of Polycarbonates”, Polymer Reviews,
Volume 9, Interscience Publishers, New York, London, Sydney 1964, pages33-70;
D.C. Prevorsek, B.T. Debona and Y. Kesten, Corporate Research Center, Allied
Chemical Corporation, Morristown, New Jersey 07960: “Synthesis of Poly(ester
Carbonate) Copolymers” in Journal of Polymer Science, Polymer Chemistry Edition,
20 Vol. 18, (1980)”; pages 75-90, D. Freitag, U. Grigo, P.R. Miiller, N. Nouvertne',
BAYER AG, “Polycarbonates” in Encyclopedia of Polymer Science and Engineering,
Volume 1 1, Second Edition, 1988, pages 651-692, and finally by Dres. U. Grigo,
K. Kircher and P. R- Miiller, “Polycarbonate [Polycarbonates]” in Becker/Braun,
Kunststoff-Handbuch [Plastics Handbook], volume 3/1, Polycarbonate, Polyacetale,
25 Polyester, Celluloseester {Polycarbonates, Polyacetals, Polyesters, Cellulose Esters],
Carl Hanser Verlag Munich, Vienna 1992, pages 118-145,

Furthermore, the phase boundary process for the preparation of polycarbonate is also
described in EP-A 0 517 044 or EP-A 520 272:



For the preparation of polycarbonate by the phase boundary process,

t he phosgenation of a disodiumsalt of a bisphenol or a m xture of
different bisphenols, initially 5introduced into aqueous al kaline
solution or suspension, is effected in-ghe presence of an inert
organi ¢ solvent or solvent mxture which forms a second organi c phase
in addition to the agueous phase. The resulting oligocarbonates

mai nly present grgani ¢ phase are condgnsed witR the aid of
suitabl e cataly e high ol ecuhat wei-ght bGRat e

di ssol ved i mothe piras €€} I'bei ng posstil e | tj_%\*z"'*‘ac'
10nol ecul ar wei ght by suitable chal ntermnator® ( i dhal n:\ano

phenol s). The organic phase is finally separated off and the
pol ycarbonate is isolated therefrom by various working-up steps. The
pol ycarbonate synthesis and the diaryl carbonate synthesis can be

carried out P’@Qih%'pFﬁguﬁﬁﬁbxyopﬁolﬁﬂﬁHbB% $¢ the Ph8seRafdar PPro6&s, thd\SHRERaGoPE
effected in stir tanks, 15tubul ar reactors, punped circul ation

reactors or 0§?F‘?Sp@ﬂmtsa]rﬁRf%E@E}Eﬂ@@f@rimﬁtb‘ﬁ%@frﬂaﬁf‘?f@ﬁé)lﬁﬂ?h@loéﬁ@fnlﬂﬁ”b’ bei ng
ensured by use,at.diBe 4 ?1956‘(1? ATy féu@%nﬁ%ﬁaﬁ reﬁ'ectt'%ﬂk t}ﬁ: s%Hc% 4nd
as e only

organi ¢ phase separate ar as possl en the sy e5|s
m xture has anarrqﬂoeg@liq/soﬂ‘eat:mresdlveht r&ixnm@whimhdjamsa(snctoad Egaaityphase in

hydr ol yzabl e e from hos | or ogar boni c aci d
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out accordi @%abﬁ p‘hb&&é sddernsed w1tf1(ﬂie £XaN@lteb]é Bataly Ryl f6ibk ﬁ]!éle@ﬁlhlon
reactor; or exarrg e EP 1 249 463 Al, US 2004/0 8026 Al ,

6, 613, 868 Bzvelghﬁmlﬁ%a disgalyadin e caernicnhese it being@opsible HgCO@fmltth%
t d
ot BRASHRES | B LSRRy LIARRIE S apATIARL , 2e g

ol i goner i zatphaow i2fslle pepanated mfﬁm:btheﬂolymbnﬂatelmgokatddmh&néMm havm@s oups
react with term nal phenol ate groups present to give grow ng

ol i goner s V\N"élﬂ“%éfﬂftg Ph different termnal groups (phenol ate or

chl orof ormate or species mxed fromthe two). A certain proportion of
bi sphenol i Mhe pdlgtca‘ibloda& syhihkdis @iderhe daryl BarbkﬁHaQﬁ@h@ldsﬁ 6niBel carrield Sut

m xt ure. IS tru? q&tt t he rrped mrcg}fe gﬁon reactaor has
advant ages iCﬂntma&l Yt qhwgsea Reetion §R BeTele pae Terteddn stzatiapls:
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variations is achieved
thereof, it being ensured by use of the abovementioned mixing members that aqueous

and organic phase separate as far as possible only when the synthesis mixture has
completely reacted, i.e. no longer contains any hydrolyzable chlorine from phosgene or

chlorocarbonic acid esters.

20 The first step for the synthesis of the oligocarbonates is carried out according to the
prior art, for example in a pumped circulation reactor; cf. for example
EP 1249463 A1, US 2004/0158026 A1, US 6,613,868 B2. In the pumped circulation
reactor, the mixing of the introduced phosgene with likewise introduced disodium salt
of a bisphenol (or of a mixture of different bisphenols) and the first oligomerization

25 steps are effected. Resulting chloroformate groups react with terminal phenolate groups
present to give growing oligomers which contain different terminal groups (phenolate
or chloroformate or species mixed from the two). A certain proportion of bisphenol
introduced is still present in unreacted form in the mixture. It is true that the pumped
circulation reactor has advantages in that metering and concentration variations cannot

30 continue unabated to the end product but rather an equilibrium of variations is achicved



-3- by back-mixing at a set circulation ratio for feed or discharge
of the reaction m xture. However, there is a significant disadvantage
in that relatively broad nol ecul ar weight distributions result for
paraneter settings which are advantageoB@s on the industrial scale. A
further disadvantage is that punped circulation reactors are

relatively wlbwc-ﬁa&ﬁgsml seeéirculbién Ri6 erfadd @riiseharpé 8f ik reaelidaoniRtes
(such as, faqr exanple, phenyl carbonate) is usually effected by a

cont i nuous pBEEEsthersis g ﬁ@ﬁaﬁcs}thd&%dwtasﬁ B’s‘@@ﬁ eladyrly Si9pd Bqirsplpr weight
reaction of JyRAMRARENRLH AP HarRRASORARE G.rhﬁﬁ afé%%"\(&nt%%ﬂ?&ﬁ th 'ihcﬂxgkﬁal

presence of alkali and a nitrogen catal yst at the boundary.

pr epar at i on sedle.di frther disadvanizgedsthaf mmpssd aimpilgidnyeachas gha@etlwm y
proces is desg{l bed in principle inthe literature, cf. for exanple
in Chem stry AN ?—5ny3| cs of Pol ycarbonates, Polynmer Reviews, H
Schnell, Vol. 9, John WIley and Sons, Inc. (1964), pages 50/51. 15The
| ai d- open afihk pﬁ@'a.uaﬂm hﬂl&yncdﬂd:ﬁatw(};ude&cfdrbm;ae pligheaylaiatbonatpyiocess

for diaryl car which js operated at te e ures above 65C. In
this procesds Sl ety BHied &Y b Aentnapyprassss E%WGP*HF% ot Pﬁ*ﬁS@ye 3KFupsgRent
hi gher (pH Teabflod &F rﬁéﬁopheno]s@?ﬁ'pﬁbig@ﬁé a8 iRt HoRnih AEResel¥e of alkali and

i nprovenent of the mxing a nai Nt enance of a narrow tenperature and
pH profile wlwncdslystsa@ﬂmhowam the product are described in
20EP1219589 Al, EP1216981 A2, EP1216982 A2 and EP784048 Al. For the
preparation of di aryl car bonate by the phase bgundary process, the
phosgenation of an initially introduced sodi u aI t of a monophenol

or of a mxture Qf differen® nonoffhenol s gueous al kal i ne
sol ution or 2su‘s/|on,+ is gffected™in t r esenc ant i neNeCl
or gani ¢ sol ven g sol vert”niott ur e whi c addlt to the
25aqueus phas®, forns a second organi cRp ase. The resulti ng aryl
chl oroformat es present mainly in the organic phase are converted with
the aid of |tabl e caﬂ sfs to di e}ryl car bonat es, dissolved in the
organi ¢ pha epfm@rat% waa@éla‘i% pr &¥amplp byébwl&ﬁ%bpt@fmyarme%@
diaryl carb 4
QABRtiBed maeibpetiﬁ%etln@éﬁier em&xéxmﬁ w&hﬁﬁeﬁ@a&%@& of,

- According to the prior art, the first step for t e
aryl chl or oﬂ’@lyn@be@t@nmlmmeldﬁi%ws Habthoalht\ed. 9, doloaWilep dndBnns, hor

exanpl e, i ”(ﬁ)@}f%&g SB?SrI?UI ation reactor; cf.

15 The laid-open application US-A-4 016 190 describes a preparation process for diaryl
carbonates which is operated at temperatures above 65°C. In this process, the pH is

initially set low (pH = 8 to 9) and then higher (pH = 10 to 11).

Optimizations of the process by improvement of the mixing and maintenance of a
narrow temperature and pH profile as well as isolation of the product are described in
20 EP1219589 Al, EP1216981 A2, EP1216982 A2 and EP784048 Al.

For the preparation of diaryl carbonate by the phase boundary process, the
phosgenation of an initially introduced sodium salt of a monopherol or of a mixture of
different monophenols, in an aqueous alkaline solution or suspension, is effected in the
presence of an inert organic solvent or solvent mixture which, in addition to the

25 aqueous phase, forms a second organic phase. The resulting aryl chloroformates present
mainly in the organic phase are converted with the aid of suitable catalysts to diaryl
carbonates, dissolved in the organic phase. The organic phase is finally separated off

and the diaryl carbonate is isolated therefrom by various work-up steps.



for exanple EP 1 249 463 A, US 2004/0158026 A, US 6,613,868 B2. In
t he punped-circul ation reactor, the m xing of the introduced phosgene
with Iikewise 5 introduced sodiumsalt of a nonophenol (or of a

m xture of different nonophenols) to giye aryl chloroformates and/ or
di aryl carbonates is effected. A certain proportion of the nonophenol
i ntroduced ia3csiliinkho e B Art, iRk 181 $GCbEA: SARBsIsF tHRGrPIch ik Brmdids 1 S
true that the punped-circulation reactor has advantages in that
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further disadvantage is that punped-circulation reactors are
rel ativel y Bigimgnoghenehisiroduced issitiH preseridn kiresntedppae ésihe mixtneswletrue ¢ he

high resid ' . qf .
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wast ewat er treatment. pl.ants apd necessitate copplicated purification
oper atlbons. of varations iehievhbl Bk hpet quesd BsiabersyiRlo Hed bhe

organi ¢ i NPpy{star@Sofithk fehRionask RV HRWedQc@Xd 4 aetitioh WshdVaARbOM!RRE
chloride. Usually, the sodium chloride-containing solution is freed

f rom sol ventos parsmetsr geitings aduantapgess ininflustne thersis stild considgrabroseminpigtely
However, it _j -na. t B

( W02000078658 5 k’%?@@\%@%’fé@gﬁﬁg 1% e ?‘g‘g% éu'%’%%ﬁ?h% further um

chl ori de- codisadvantage inalsit pu@abel-cranbutioh esaibafateriatidelp pulky asempiess and
is then suitable for use in the sodiumchloride electrolysis. A

di sadvant ag f the ozonolysis is t . 1his process is.ver

expendive.  Fhire WiRun pRESSrS v tron Bih Pk BlRERel e i e b putineet o
process f0|’t}feb'@prbée@ﬁ@r[p@dsérﬁ@c&fsid@@bbé%a@m&ig@s. Pherfdldali lpol@e Benat e, by
means of which the pollutiogn of the wastewater resulting fromthis

process wi t AVEOpRER G GRusBRERREhuIsiaier problams frethe 3ostedacegeatment
Furt her mor ep ), afi@h@cgsslﬂgte@Eﬁhfi@a@édgauﬁglcﬁ%%g%ﬁ&ﬁ?t es having narrower
nol ecul ar I ght distributioh were obtained in such a process w thout

it being possible, - 5 - for exanple, for concentration variations
t o conti nue ThvraB¥? 8307630l daserifss ounayel ¢fries preanic impwitioeindhe wastgwatdrn

the prgpar afvig,gﬂragﬁ%d‘igﬁﬁHeth@ﬁﬁ%??ﬁ‘?fi s as well, this process prevents

subst anti al una con ¥ variations of the aryl
chl orof onnate up to the end product. 5Surprisingly, it was found that
a si gni fi cabbuvallgdie seddumichlotiie calitghiag oblution intreapfremnablvemtt hid orgmiof

t he wastewat er, can .be gchi eved if h the m xing of the organic and
agueous phageéldﬁﬁoa“fiﬁlée“ﬂ’ﬁéfoﬁéea(ﬁ?W? merization step or the upstream
chloroform c acid

However, it is also known that, according to EP 1200359 Bl (W02000078682 A1) or

US-A-6340736, the purification of the sodium chloride-containing wastewaters can be
25 effected by ozonolysis and is then suitable for use in the sodium chloride elecirolysis. A

disadvantage of the ozonolysis is that this process is very expensive.

There was therefore a need for a continuous phase boundary process for the preparation
of polycarbonate or diaryl carbonate, by means of which the pollution of the
wastewater resulting from this process with diphenol or monophenol can be further

30 reduced. Furthermore, it would be desirable if polycarbonates having narrower

molecular weight distribution were obtained in such a process without it being possible,



formation are effected in a special punp by the phase boundary
process for the preparation of polycarbonates or diary! carbonates.
Advant ageously, in this process too 10concentration variations do not
continue unabated to the end product sosthat the process according to
the invention retai ns advant ages of the known process according to

the prior akd: RAEIE, Bl tdRcERFa8En JASREN AR BAIERe LR IHe chd ptdaWInd hat
an i ncreased di phenol and/ or nonophenol pollution of the wastewater

requi res, aphad brhevimendothe prepardtionoé disey] carbenatesph visiahis parrdsssodi um
hydr oxi de addj 1.i i the. 0 rsi of. 1 h

a phenol or DseisEAp i nabieARe o 1SRRI B Ao e
and/ or nmonojHesmdprqdatt uti on of the wastewater in the process
according to the invention, it is therefore also possible to avoid

such an increase. i he phosgene .and sodi um. hydroxi.de dition. This
i's advgnt ag 8ﬂ’§1§1ng&té?’vaﬁpqu§,a%?af Bl ‘CQ@B?@W%’%B&W#&WS&TM"OWHO
Fur t her nor e pofliRndfMtHeasRivats ¥in K UcRI0AIF BRh ShedRRIBITER Hbfid sdt he
nore 20efficient reaction in the P_repar ation of polycarbonates and

1

di ary] car bafigeasPhaghandhe upftiesra ligomesizationasigpnittheotpstipdnm ehlergfarmiesacid
and thus le : | I Eh% - .

ENVBODI NENTS?‘%E’E‘#‘&E&FE@%@?&%% %ﬁﬂﬁﬁﬁﬁ’&f"mt Ak %Mﬁ?g@% for e nti on
i s a pr oces srepamtiaoeftpiolycathshateorelirayli carponat@b pdivyragebanhy tirethiy pracess too
copol yecarbonate or. a di.aryl .carbonate b e phase bagundar r ocess
From 4001 phesmsergioR viriRighhah BT SonE yathelinths e pibdylios i Mearorers,
in the preseaoaligy toake in®@fion PAGNS Adiaftaf@IoMHRANOHm Proderacki&Rg bd A6
agent, conprising (a)continuously m xing of an organi c phase and an

aqueous phaBBOT akviiclhelininaies gisedvantagastharedfalyisknewn sk an marepsed|diphernl
sai d pol yca Ai.ary. nd
phosgene an g&g ai &é’gﬁ%‘lg gg()lg‘ﬁgg éY@g%&?g?ﬁbﬁé% d ?Jg "]aﬁ"%ﬁﬂéﬁ’gﬁ%@‘%} ’ agx
nonophenol , ingedassrip thnghoagdnaknd sdium hydroxide addition(ib prdeamtdonglsaihe

di phenel or nonophenal d sai d phosge i.n t esence of a, ..
cabaryat ocTesRa e AinBiamRBRrael Dyttt b e SRR o phenol
chl or of or mak/@méhohéioy polRioh ONak SvadewateNinthd Srecddl aRBrdMg/h the
chloroformate and a_diaryl carbonate; and 5(c)reacting said

pol ycar bonateiongh sohsretorpdsmpessible taayqd sushop dfcerapindhephosgene and
sodium hydroxide addition. This is advantageous, inter alia, from an economic point of
view. Furthermore, the amount of aryl chloroformate decreases due to the more
20 efficient reaction in the preparation of polycarbonates and diaryl carbonates, which
requires a lower amount of amine catalyst and thus leads to a reduction in the urethane

by-products.
EMBODIMENTS OF THE INVENTION

An embodiment of the present invention is a process for continuously preparing a
25 polycarbonate or a copolycarbonate or a diaryl carbonate by the phase boundary
process from a diphenol or a monophenol, phosgene and a catalyst, optionally in the

presence of at least one chain terminator and/or branching agent, comprising

(@  continuously mixing of an organic phase and an aqueous phase, said
organic phase comprising a solvent suitable for said polycarbonate or

30 copolycarbonate or diary] carbonate and phosgene and said aqueous
phase comprising said a diphenol or a monophenol, water, and alkali

solution;



di ary! carbonate or m xture of aryl chloroformate and diaryl
carbonate in a reactor with additional alkali solution and optionally
a chain termnator and optionally a further catalyst; wher ei n
said continuous mxing in (a) and said.geaction in (b) are effected
in a punp, 1lOwherein said punp - operates according to the
stator-rotor priggi pl@actingsfid HIPRELTP S AbAGHERol 3RFIsald ST e 38 ThePResence
entrance for said organic phase and an entrance for” sard aqueous
phase and optionally Qf@rvpia[;@’etg giveta policarbonase obe eapobicyrbonateoroaryl 15
term nator, a bFa”Ch'éﬁ%ﬂgEﬂ&? o8, zg,'i caﬁﬁ'&i{a&' A3hix &R a9 Hiok H R
at | east one exit for saird po ycarS nate or copof(ycarbon e or ary
chl orof ormat e or di arand ackarplanagioaateyandi xt ure of aryl chl orof ormate
and diaryl carbonate. Another enbodi nent of the present invention is
the abgve procesg) wheidtinp séd poliytdBenateairabiysjcatifonits @€ adylcHiGrbformate or
20Anot her enbodi nent of the present invention is the above process,
wherei n sai d punp corfhaykesbasaie on mixurerod arvh ghlprofesmarte aad digryl caigprais on

and at |east one exi tafeeet& Wl XeRiRoNaLS serutis.f?gﬁi aﬁﬁm 12irQErm@htbr
y aryl chlo te

chl orof ormate or diar carbonate or mxture o rof orma
and di ary] carbonat e.and optionallAndtiter caalpodi nent of the present
invention is the above process, wherein said punp 25has one or nore
rotors. Anowherircsahioontivutus ofixing e () @rieaid reavtienin (bhare sffediad mtaopnenp,

process, wherein sajd punp is thernostatable to a tenperature of from
5 C t§%100 @herelns?‘adp%ﬁbt her enbodi ment of the present invention is

t he above process, wherein said pu is thernmpstatable to a

t enperature of f7oifPYBeEagegr t@.thezsﬁpﬁ?rh@wr@ﬁﬂﬁﬁ]?hent of the present
invention is the aboye process, wherein said diphenol is of fornula
5HO Z- OH, wherein ZSWWS@M%%M organi ¢ radical having 6 to 30
carbon atons and whi ch contains one or nore aromati c groups. Anot her
enbodi nent of the SPEBEIFE 2N AYENES 91 said oxgaeic Fhesp and ppenirsce ghaaid| n
sai d di phenol is h i i ol i I .

bi s( hydr oxyphenym%ﬁ%ﬁgg!)&%%%?ds%pﬁ?g%@x%p gﬁ{%l %%?%%FES%@ %{t’ 2chain

bi s( hyidr oxyphenyl ) sernirztatesbranching agent, and/or additional alkali solution and at least

one exit for said polycarbonate or copolycarbonate or aryl chloroformate or

diaryl carbonate or mixture of aryl chloroformate and diaryl carbonate.

Another embodiment of the present invention is the above process, wherein a further

catalyst is used in (c).

20 Another embodiment of the present invention is the above process, wherein said pump
comprises entrances for additional alkali solution and at least one exit said
polycarbonate or copolycarbonate or aryl chloroformate or diaryl carbonate or mixture

of aryl chloroformate and diary! carbonate.

Another embodiment of the present invention is the above process, wherein said pump

25 has one or more rotors.

Another embodiment of the present invention is the above process, wherein said pump

is thermostatable to a temperature of from 5 °C to 100 °C.

Another embodiment of the present invention is the above process, wherein said pump

is thermostatable to a temperature of from 15 °C to 80 °C.



bi s(hydroxyphenyl ) et hers, bis(hydroxyphenyl)ket ones,

bi s( hydr oxyphenyl ) sul phones, bi s(hydroxyphenyl ) sul phoxi des,

a, a' - bi s(hydroxyphenyl ) di i sopropyl benzenes,

bi s( hydr oxyphenyl ) pht hal i m di nes or theyconpounds thereof which are
al kyl ated, al kyl ated on the nucl eus, or hal ogenated on the nucl eus.

15Anot her e r
wherein sai %?%ﬁ%ﬁdﬂ%gﬁt@?zlﬁ_pgfsgﬂg?\;ggg@pg'tmme hrBEcsRRARREAE iy

2, 2- bi s( 4- hysthennoptazbiclty a terpeeatyte pf Gpardsd, °C to 65 °C.
1,1-bis(4-hydroxypheny|)pheny|ethane 2, 2- bi s(4- hydr oxyphenyl ) propane

(bi sphenol %gfb‘ér)lbo ent%f ﬁ{eg)ré}&%r %ﬂYHQabE&BQEr%E% %ﬁeﬁ?r’? said

1, 3-bi s[2-(4- y r oX enzene

2, 2-bi s(3- nﬂﬁh&ﬂﬁ4&dﬂﬁﬂhﬁﬁyphenyl)propane
20bis(3,5-dinethy1-4-hydroxyphenyl)nethane, 2, 2-bi s(3,5-di nethyl-

4- hydr gxyphenyl ) propane, bi s(3, 5-di nBOuE-ODH- hydr oxyphenyl ) sul phone,
2, 4-bi s(3,5-di net hyl-4- hydroxyphenyl) - 2- net hyl but ane,

1, 3- bi s[ 2- ( 3yheresH 2Bt Widaldnt oAEcIANLN BMNIAD 6 % T @BHOn SRR /EVhich contains
2- hydr oxycar by1- 3, 3- bi s(4- hydr oxyphenyl) - phthal i m di ne,

3, 3- bi s(4- h@&?@%?@ﬁéﬁ¥%¥m1¥®ﬁ§ﬂyl 1H i ndol- 2- one, 2, 2-bi s(4-hydroxy-
25phenyl ) - 1- pheny1- 1Hi ndol- 2- one,

3, 3-bi (4- h
2’ 2-bi s(4- hgﬁboxy&ﬂ@%&ém;&f%ﬁé&ém%ﬁe?ﬁ%g%%.&e% process, wherein said

3, 3- bi s( 4- hylihheno} prrtendydguinsine trespraiiet il ydndxgbipbenyls, bisthydroxyphenyl)alkanes,

yar olaneny OB SERADRERIRES o BanebBRbisth v *

Anot her eﬁb(bté(h“yﬁfﬂxyﬁien?bahﬁé &ﬁstnstdmmmiyl)laaomes bif@y @boxBeRRGIRESes,
wherei n sai d, 30nonophenol .is of formula (1):. wherein R is hydrogen,

hal ogen, or zf(hyﬂmnla,f@y}a?ulquaie@ma andhyireryphenybduspprapylbeaesnesal  or

| k b [
the above pestyeRR iR MR RE S Rlpohad BB ARAN e YRR O 1<
p-tert - but ylhlkykrdon the mmﬂgub,mmalogenamdmmhmyjcmhenol p-
isooctylphenol p- n- nonylphenol p-i sononyl phenol , chlorophenol

|chIor enol 0 heno ro heno
Ry ity B ShuadiGh TR o0l mvehh%lﬁ@ﬁf@fweewﬁseaf ST e
present i nvdiphemig 4@4't&‘!@dﬁb@u@hm}m%sls(zmtyeﬁﬁdyﬁh@gnq Imiéﬁjﬂlﬁﬂdﬁbﬁb (a)
and/or (b) iis a centrifugal resent

vent i on i 4 REITBEPEYBTGHRS T oA F( Sem TR P PG AP Hheroa A
Phe. Bbove promad R A b e R o iR Doy e '
one- chanber 2emrommlibenzehathirphenml M)c2.pbes(3-methyl- 4 hydTOXYPhenyl)PTOPane
20 bis(3,5-dimethyl-4-hydroxyphenyl)methane, 2,2-bis(3,5-dimethyl-
4-hydroxyphenyl)propane, bis(3,5-dimethyl-4-hydroxyphenyl) sulphone,
2,4-bis(3,5-dimethyl-4-hydroxyphenyl)-2-methylbutane, 1,3-bis[2-(3,5-dimethyl-4-
hydroxyphenyl)-2-propyl]benzene, 2-hydroxycarbyl-3,3-bis(4-hydroxyphenyl)-
phthalimidine, 3,3-bis(4-hydroxyphenyl)-1-phenyl-1H-indol-2-one, 2,2-bis(4-hydroxy-
25 phenyl)-1-phenyl-1H-indol-2-one, 3,3-bis(4-hydroxyphenyl)-1-methyl- | H-indol-2-one,
2,2-bis(4-hydroxyphenyl)-1-methyl-1H-indol-2-one, 3,3-bis(4-hydroxyphenyl)-N-
methylphthalimidine, 3,3-bis(4-hydroxyphenyl)-N-phenylphthalimidine or 1,1-bis-(4-
hydroxyphenyl)-3,3,5-trimethylcyclohexane (bisphenol TMC).

Another embodiment of the present invention is the above process, wherein said

30 monophenol is of formula (I):



15Yet anot her enbodi nent of the present invention is a punp for
continuously preparing pol ycarbonate or diaryl carbonate by the phase
boundary process, wherein said punp operates according to the
stator-rotor principle; is thernpstatabge; and

conprises at |east one entrance for an organi c phase and at | east one
20entrance for an aqueous phase. Anather enbodi ment of the present
invention is the above punp, whereg &l d_punp further conprises
entrances for a chain term nator, X .ncﬂﬁng agenty, and/or an al kal |
solution, and a catalyst, and atr one exit for pol ycar bonate or
copol ycarbonate or aryl chloroformate or diary] carbonate or m xture
of aryl chl qiefeai RE 18/dedpdn, OHaPJ h, &gﬁ%m%tlﬁtralght Rain (,Vlbf%r@gl-dlk fdical

or gani ¢ phase conpri ses a sol vent suitable for said pol ycarbonate or
copol ycar bonagikoxycadipeyl yadieshr bonat e and phosgene and sai d aqueous
phase conprises a di phenol or a nonophenol, water, and al kal i

solut’ on. adGol) b aAGE IR Abn 3R lcflicH IQE}&%% SRL GHIRAORAENO]

and phosgene to give a polyca boRat e of opo or an aryl
chl or ofSor matenopheaoldi ahgniol, cmsdﬂs,rpateﬂ—hntylmemlxp-uumykpher@i 3pl-n -octylphenol, p-
chl orof ormat e car t e. Anot her .enbodi f the present
i nvention i &° Pﬁ gﬁﬁ@\ié}/‘bﬂ q\ﬁﬂ r@ﬂsﬁ’”%’ﬁ’ﬁlg‘e’&?}nlb ﬁgro%ﬁ &ﬁ'f ugal punp.
Mot her enboeicﬂfbmpheﬁoltﬁlsma{o@ﬁm 2I4Wﬁmr¢rﬁ<sbhleﬁoltmhﬂt%@n®mwmanmafeel n
said 10centrifugal punp is a peripheral wheel punp. BRI'EF DESCRI PTI ON
OF THE DRAWMNGBIFi gure 1 is a schematic diagram of the principal of
the peripheral wheel punp having a rotating internal apparatus.

Figure 2 is or
i oyt oar banSHEN GERApR O UR e shenRl R e Vil eok AR DD B
wheel 1funp ﬁl@hjml/@e(b]lsaaemuﬁ@hpunm setup for the preparation of
polycarbonate or diaryl carbonate by the phase boundary process using

a peri pher aly WSl QTR he JRMOREVRAMAYIR 5bIiball Aol EREILT

centrifugal pump is a peripheral whee] pump.

Another embodiment of the present invention is the above process, wherein said pump

is designed according to the one-chamber or multichamber principle.

15 Yet another embodiment of the present invention is a pump for continuously preparing

polycarbonate or diaryl carbonate by the phase boundary process, wherein said pump

- operates according to the stator-rotor principle;
- is thermostatable; and

- comprises at least one entrance for an organic phase and at least one

20 entrance for an aqueous phase.

Another embodiment of the present invention is the above pump, wherein said pump
further comprises entrances for a chain terminator, a branching agent, and/or an alkali
solution, and a catalyst, and at least one exit for polycarbonate or copolycarbonate or
aryl chloroformate or diaryl carbonate or mixture of aryl chloroformate and diaryl

25 carbonate.

Another embodiment of the present invention is the above pump, wherein said pump

continually effects (1) the mixing of said organic phase and said aqueous phase,



Figure 3 is an experinental setup used for the preparation of

pol ycarbonate using a 20state of the art glass punp circul ation
reactor UR 2 (conparative exanple) Figure 4 is a schematic setup of
the glass punp circulation reactor UR 2gused in the conparative
exanple. Figure 5 is an experinental setup using a peripheral wheel

PP 2CCOr B0kl B 82 BPESRLETI NG HF I NERTL O The

present invention t ere Focess € cont | nuous
pr epar at i on cofolypmathoaate bodiatyd sarbonatopal phosgehoaal skl aguecis phyde comprises a

car bonat es th hase houndary process from at, | east one di phenol
or rronophen%?/p,he‘b‘ﬁé?g@&]r‘i’é‘oa}?&o f"’a?ééégf?a]g?l] 50&‘_&["5‘? We yihe reggtion ‘btlp‘gi onal | y
in the preseghendior #id bﬁﬂﬁﬁt;{eﬁél%n@ﬁiﬁbs%er%e&& le@?tptgayc%%é?é o4 anchi ng

at (a) a

agent, characterized int (a) m xture o e organi c and_aqueous
phase i%s pr GeRE¥ArhosaEonabYys] shlormfiemate gan iierd Rarbenatoeraanixiuig okaryl east

one sol vent I Iy | ycar bonate or 5diaryl carbonate and
all or sorrec@#l-oifﬁg{ap%%nggdééﬁgﬁg% nyt%'e aqueous phase containing the

di phenol (s) or nonophenol (s), water and al kali solution, (b) a

reacti on of Anothederpbahmertf therpresontdpieanion 53he aode plo gdrecit sdidpuny BCe
to give oli %oc%r.ﬁlon tes or to give aryl chloroformates or diaryl

car bonat es & HER R of aryl chl orof onnates and di ary! carbonates,

10(c)the oligocarbonates or aryl chlorofornmates and/or diaryl

car bonat es ametHehenbodimeit@d tHerprésntl isastionidehd Haed pmpiviereadlhid i on of
further alkali solution, optionally chain term nator(s) and
optiond Iy &entrifigalipugipds p pevipheral wvhieel|ppap, characterized in that

t he continuous m xi ng of the organi c and aqueous phase under (a) and

the reaction to give ol i GaaFPERIATIN BEYHIEDRAWWHRGEGRL es and/ or
di ary! carbonates 15under (b) are effected in one or nore punp(s)

whi ch operates or_ operate accordi ngjgto_ the stator-rotor principle is
or are ther Fial B sshapaiickkiagram ohie eringipd aEHie padphesal wheelgumphaving a

entrance for the organic.and the aqueous phase and optionally further
entrances fo? %ﬁéategﬁys@a chain term nator, 20branching agent and/or

additionally alkali solution and at |least one exit for the
Figure 2 is a schematic setup for the preparation of polycarbonate or diaryl carbonate

15 by the phase boundary process using a peripheral wheel pump

Figure 2a is a schematic setup for the preparation of polycarbonate or diaryl carbonate
by the phase boundary process using a peripheral wheel pump with downstream pump

circulation reactor

Figure 3 is an experimental setup used for the preparation of polycarbonate using a

20 state of the art glass pump circulation reactor UR 2 (comparative example)

Figure 4 is a schematic setup of the glass pump circulation reactor UR 2 used in the

comparative example,

Figure 5 is an experimental setup using a peripheral wheel pump according to the

invention.
25 DESCRIPTION OF THE INVENTION

The present invention therefore relates to a process for the continuous preparation of
polycarbonates or copolycarbonates or diaryl carbonates by the phase boundary process

from at least one diphenol or monophenol, phosgene and at least one catalyst,



ol i gocar bonat e-contai ning or aryl chloroformate/diaryl carbonate

m xture. In the process according to the invention for the
preparation of polycarbonate or diaryl carbonate, at |east sone of
the al kali chloride-containing solutiaonggaich occurs in the process
can be recycled to a downstream al kali chloride electrolysis. 25The
punmp(s) use j I j : aﬂ@@

accordi ng tgp ?@gﬁ%ﬁ{e@gR%rgw%n%?ggétqﬁﬁdegﬁg%@%ﬁrﬁgggﬁl %r' egg%fg%éni C
phase may akhaaderizeditthatn sone or all of the required phosgene before
the m xing with the aqueous phase. Preferably, the organic phase

al ready cont(a@i nsa trivetuteat{ dhe apamitndndaitjusons phase ¢ phhsgbaetinunslytheng t he
phosgene excess used, ﬁefore the rq'xi ng. (iOThe.ig]%rodHcti on of the
phosgene into t heB8PIGRRISE CPHaneaneat anigsolyent spitabl frthe By SPEbamBiGat e
can beseffected harnastoiite Aid Al Ybfe bOhEDhoEB&cNE BR:qR0uR PREBENE
used, based on the sum of the diphenols used, is preferably between 3
and 100 nol % pasantaining teydighcaslés) abmpnepdienéh veitesaad slbalhetiotionThe

i ntroduction of the phosgene into the organic phase in the

prepar at i on(f da mwaytiorsddnddiplenel(gan moaopfehel(s) ent phosgras dakgs place toigipei d

form The excess_pof osgene . used ed.on the sumof, th .

nonophenol s used?hgoggrgfnﬁ Y ?vgaqyggiﬁro@ngﬁtgs b%ar&lﬁq;}gonﬁ%f){ LWy
preferably betweefard chlofotnited £ didrd dafdoddted he aqueous phase shoul d
be kept in the al kaline range, preferably between 8.5 and 12, while

optional ly et erih@@li%waiﬂ%ﬁﬁteﬁéﬂ@wchﬁ)%fuirﬁé?& DIRE didfy] SRYUEI s abd HBS
10during and after the phosgene neteri ng%i_vvm le it should be 10 to 14
after the additi ®Acted inca deaptyone seactprwith redijernel fythesaikalj splytien, fopdensty

before the m xing,y {eﬁnﬁlgt%g%gagﬁg%ﬂi\onﬂ%hgﬁﬂeas?Qﬁ%ﬁhglc}étagﬁt partly

directly into the organic ortrons o hosgéne can al so be
nmetered int 0, N 1 XI.n i he S
phase or i n?}(l)a&{kgee&%grﬁletg%ﬁ tﬁ?ﬁ%%tel{rfr% Sgljlilglrlllhgf {hg r réaﬁe aﬁ]ﬁ ééli“ll’%e uwlﬁgéjﬁ%gr @)
aqueous phased thEwatfiar wglhe, olipaterbdraiep boagesdorefothaies adrgldeddlcyrbofiates

partly _be net rag intqg a recycled part-streamof the synthesis
m xt urlé of HB‘feI‘i ﬁé%@&“@ﬁ‘i‘@ ep%fr"ﬂ“%?l"@ﬁé) PhiEher abl y bei ng recycl ed

before the addition of catalysts. Particularly preferably, the

conpl et e phosgenePeRitETioRgrafcacefrding fede patosraor piincipl&i ng with t he
aqueous phase, directly into the organic phase. In 20all these

enbodi nent s; t helsp1are thmgsigiabllsgad i bed above shoul d be mai ntained, if
appropriate by netering of further sodi um hydroxi de solution or

al kal i sol uti on kasce have is gpercare atilgnsisongenicance & planetizagt gnditbe equeogs

further di pheny! (ot el QbR e RASRCRRL LALE). a0lifLlSfluol! kevi oe,

the tenperature Yange S nal nt I ropr ¢ool i ng

or dil20tion. 25Theandyny dpesi Mmdet agiitioaby biepiata s dnr@mat least one exit for the
di hydr oxydi aryl al kanes (di phenols) or éﬂc[ djary

| .
oligocarbonate-containing or aryl chloroformate/diaryl carbonate mixture.
In the process according to the invention for the preparation of polycarbonate or diaryl
carbonate, at least some of the aikali chloride-containing solution which occurs in the

process can be recycled to a downstream alkali chloride electrolysis.

235 The pump(s) used according to the invention are preferably designed according to the

one-chamber or multichamber principle.

The organic phase may already contain some or all of the required phosgene before the
mixing with the aqueous phase. Preferably, the organic phase already contains the total

amount of required phosgene, including the phosgene excess used, before the mixing.

30 The introduction of the phosgene into the organic phase in the preparation of



car bonat es from nonophenol s and phosgene in an alkali nediumis an
exotherm c reaction and is carried out in a tenperature range of -5C
to 100C, preferably of 15C to 80C, very particularly preferably of 25
to 65C. It is therefore necessary “fﬁr‘ t he punp(s) used according
to the invention for the m xing 30and the upstream ol i gonerization

step or chl or.pf e far i.on. t e ther atabl e t rat.ure
of TG to 1 apReaBR e TR Ol e GrITRRBR T o ok SRR
12 - of 25Chhusedohthe svapebl dighablssieddy &yireforabBdewadsth 3nnd 100 @ol%,

at nospheri c pressuyre qr superatnpspheric pressure can be enpl oyed.
The punp(s) pg’%‘éﬂla’i?é&‘}?‘ﬁ?ﬁlj ?‘Hcfﬁafrdr@éﬂ?lfygn can be designed for
system pressures up to 350 bar and 450C. They are therefore suitable

for 5Suse i n The BitRAGHINQE BEDhvsdaAOH o the ofddfic PRASEn BRYAGAFMoPHLLRTE .
preferably pressure ranges of 1 to 50 bar, particularly preferably

ranges Jof 1 cegonate enirbe eafeeled imasspug or itwid Brmafhecexseia 9&Phasgensanedai n

one sol vent Q 1 i i | vent s
are aromati (l:) %gg}l ﬁe a| |%haef ?ggdgﬁﬁgdrlgl %%?g%p%%lrdérﬁ ggggégger?ﬂ ar@ﬁgg gfogdgf y
10di chl or omptitianlerly preferétp beietdy? aniei0 molds. 1- t ri chl or oet hane,

1,1, 2-trichloroethane and chl orobenzene and m xtures thereof.

However, it.ks al possible to u romatjc dr ocar bon ch as
benzene. ¢ ol MERB.OT ertruS pfrb At iEp A O Tibe Re T ite Bag RSt

ani sol e, al @rieandas, whifs ogtienallyahetaiich fuitherallali selti@sorbe B ¥dvefabtitived h
chlorigated hydr ocar bons; . di chl or onet hane. and chl or obenzene and .

mi xt urlds t h@rdRg andrafierihg phoseere meterigeo hde itshayddibertihic Yraliende additionsei s
uses sol ventgaphich do not dissolve but only partly swell

pol ycarbonate. "It is therefore al so possible to use nonsolvents for
pol ycarbonate in conbination with solvents. In this case, it is also
possi bl e t o The phosgencgnttering is effetddhsfare theaninbigavithihe aguecoupdoses phase,

such as tetr r - (i .0X - di expl ane, if. the
ol ven: par CaBHeR ety dhedy By B Sl VRS By B SRR b o
are those obehieergkin®rthd aquesusphasel beldde the Ghixing withi thdraglieows phaghi of adte e
or gani 5 radi cal, havi p 6 .to 30,.car bog at ons, V\,Bi ch_contai ns one or
more dromat fEUGFSERYS RGNS SYE NCHBHPOER %ﬁe%r@ﬁ_ ey R Mdsed in
the process paggeieckither dothpldiQy DY bOMeRFA iftoANELyRIY PhAVsHL Ak KABES.
such as hydroqui non, 25resor0|nol,_dlhydroxyblphen{I,
bi s(hydr oxy isymiK ggedpoth phases, this part-stream preferably being recycled before the
addition of catalysts. Particularly preferably, the complete phosgene metering is
effected before the mixing with the aqueous phase, directly into the organic phase. In
20 all these embodiments, the pH ranges described above should be maintained, if
appropriate by metering of further sodium hydroxide sotution or alkali solution once or
several times or correspondingly metering further diphenyi(ate) solution or

monophenol(ate) solution. Likewise, the temperature range must be maintained, if

appropriate by cooling or dilution.

25 The synthesis of polycarbonates from dihydroxydiarylalkanes (diphenols) or of diaryl
carbonates from monophenols and phosgene in an alkali medium is an exothermic
reaction and is carried out in a temperature range of -5°C to 100°C, preferably of 15°C

to 80°C, very particularly preferably of 25 to 65°C.,

It is therefore necessary for the pump(s) used according to the invention for the mixing
30 and the upstream oligomerization step or chloroformate formation to be thermostatable

to a temperature of -5°C to 100°C, preferably of 15°C to 80°C, particularly preferably



bi s( hydr oxyphenyl ) cycl oal kanes, bi s(hydroxyphenyl) sul phi des,

bi s(hydroxyphenyl ) et hers, bis(hydroxyphenyl)ketones,

bi s(hydr oxyphenyl ) sul phones, bi s(hydroxyphenyl ) sul phoxi des,

a, ce- bi s(hydr oxyphenyedi i sopropyl benzengs

bi s(hydr oxyphenyl ) pht hal i m di nes and conpounds thereof which are

al kyl ated, 3Jpaidyil,akeqd on the nucl eus and hal ogenated on the nucl eus.
Preferred diphenols are 4, 4' -di hydr oxybi phenyl ,

2, 2- bi s(4- hydr oxyphenyl)- - 13 - 1- phenylpropane

1, 1- bi s(4- hy$P Pepharsgiventaite, ANOSPRESICAresgUre OxSHPREHYOsPhttispane
( bi sphenaol (

1, 3-bis[2-( ﬁ%{/égr oxybp?ﬁegl;l/ eﬁ fh"t};ﬁg{;}’fﬁ%ﬁ?@%‘%‘&(‘%i sgﬁtédr%{&ﬁéﬂ%e

2, 2- bi s(3- nﬂbshg/dedtfel’rbystequmbm;yhp or35 dareand 450°C. They are thercfore suitable for

bi s(3,%-dinmeth 4 ydrox - 5net hane,
2,2-bi§‘(3,5-u qﬁ%ﬁ ‘W§§$ﬁ§9%henyl)propane bi s( 3, 5- di net hy1-

4- hydr oxyphenyl ) sul phone,
2, 4- bi s( 3, 51li hm]aoﬂndmdﬁlﬁﬁféé@,hﬁﬁﬁbly%rdiﬁiﬂ)ﬁnbwcﬁn&o 50 bar, particularly
1, 3-bi s[2-(3, 5-di nmet hyl- 4- hydr oxyphenyl) - 2- propyl | benzene,
1, 1- b s( 4- mv U2 %H@Sﬁ%‘&ﬂc‘l"dﬁ%ﬁ@ engl®yGdr ocar by 1-
3, 3- bi s(4- hydr oxyaryl ) pht hal i m di nes,
3, 3- bi s(4- hyrge ek E)f)iﬁselna}rr c\bilitaﬂrﬂdn'e'sﬂﬂgﬂt of rrfﬂ'ﬂﬁr,es of a plurality of solvents.
102, 2- bi s(4- hydroxyaryl) | -111-indol-2-one and
1- bi s( 4- hydiablysohenisare arsma Gand/qrgliphajic ebletiped sleocathioas meakesablyve) .
tigul arl re i
bﬁ? (4 hy (fﬂgo%rg{]eny&'cﬁlﬁﬁ%ﬂ%yfenéhl élﬁfltr“c%lo‘?bé?lé(a%of(ﬁ 1RO thane and
bi s(4- hyhlnmbymﬂeamgdd)rptxupmbet(%bﬁ Hptveven) it 1A a[sBRAIsIble to use aromatic

B: :g ?1 ﬁ{}g‘? % ( #%i%:ox l‘:’éﬁél 2 B ?pp f%—xy’lene or aromatic ethers, such as

1,
Par
1, 1-
2, 2-
2, 2-
1, 1-
é5 g hydr oxy agisdty, Jaiche 3ast rﬁ(xﬂnElMﬂidaﬁibﬂElWa); ahtiRakd Wit EKlSrinated
2, 2-
3,3
2,2
3,3

bis(4-h droxyphe henyl- 1H i ndol - 2- one,

bi s(4-h qur g_l)loljgnﬁﬁ’@ng,@dlthqr(phfgqang_a@ql]guxtures thereof are preferred.
- E: IEE j Eég?gﬁgﬁﬁ@gﬁﬁ%m q)f{ﬁ%ts?%ﬂesis'_ﬁ N | i vﬁg&rdo not dissolve but only
, 3- bi s(4- hpatlpsyplh ewiytla)'bdﬁatveiﬂwtﬂlqufwthdko pnssibl@ép use nonsalvents for

3,3-bis(4-h |- pht hal i m.di ne and :

T3 b ot 4 npASRUIRET BRSNS B LR, R Balinrostible sttt
TMC) . These seinehid, ysivaies sobublé iihheacﬁje@hqﬂh@ie&@h@s fearydréfaghn, .8 or
exanpl e, |n S: A 2 99ﬁ 835, US-A 3 148,172, kJS-A 2,991, 273, .US-A 3
271 367, -dioxsg9 o .3-difxelans. iiths selyerit garrer forms ke seeqnideasednis Rhegspen
pat ent appllcatlons DE-A 1 570 703, DE-A 2 063 050, DE-A 2 036 052,

DE- A 20211 Shitatid@liphdno afe B3% oI WMo gehBi@l forAMEN 25patent FR-A 1 561
518, in the nonograph by H. Schnel% Chem stry and Physics of

HO-Z-OH

in which Z is a divalent organic radical having 6 to 30 carbon atoms, which contains
one or more aromatic groups. Examples of such compounds which can be used in the
process according to the invention are dihydroxydiarylalkanes, such as hydroquinon,
25 resorcinol, dihydroxybiphenyl, bis(hydroxyphenyl)alkanes,
bis(thydroxyphenyl)cycloalkanes, bisthydroxyphenyl)sulphides,
bis(hydroxyphenyl)ethers, bis(hydroxyphenylketones, bis(hydroxyphenyl)sulphones,
bis(hydroxyphenyl)sulphoxides, o, a’-bis(hydroxyphenyl)diisopropylbenzenes,
bis(hydroxyphenyl)phthalimidines and compounds thereof which are alkylated,

30 alkylated on the nucleus and halogenated on the nucleus.

Preferred diphenols are 4,4'-dihydroxybiphenyl, 2,2-bis(4-hydroxyphenyl)-



Pol ycar bonat es, Interscience Publishers, New York 1964, page 28 et
seq.; page 102 et seq., and by D.G Legrand, J.T. Bendler, Handbook
of Pol ycarbonate Science and Technol ogy, Marcel Dekker New York 2000,
page 72 et seq. In the case of the prepggation according to the

i nvention of honopol ycarbonates, only 30one di phenol is used; in the

case of thej lﬁﬁﬂbﬂ:lph&“1610&§(Wiyﬂﬂax§ﬂnehfl?phbﬁw&ﬁ£ﬂe0” of

copolycarbonates pl u henols is used, it of course

bei ng possi @Jebrs@rhndmmhmsnr@p@edbréphenalsA WP A)) A 4-Ris(4-bydvexypberabi cal s

d I t ted
W th the | maurproaege o He- USSR 2 ortoytoreRERFARL MR OO
mq ﬁ t or age,2 2&b$@aughyh4—hyckox$@ﬁen}a)pk@an@ bis(ir kﬁma}lﬁylﬁa]vydmgllyphdnal)s

ic e as cul arly. abl.e
rmnophgol s “F“gﬁl sgf'bff?f i@mﬁ%@@ﬁ ]f%db@‘é'gg t?—f%ﬁ@n‘éfsé% %‘"’ieﬂ’é(l “5f or mul a
(1) in vvhmgla dx§p Heﬁ?nggﬁfbnew %@wrme@lfma@ah&sip&&nﬁﬁigﬁgftﬁmmsﬁ@I n

Cl- to C9-al Q/ radl cal oxycar boné radi cal
al | cyl phenollg3-bisi2c. Sa@n@ﬂ)eﬂséﬂlydrogsyml@nﬂ) wrgayphensehe. p- cunyl phenol |

p-n- octyl phen henol and

p-i sononyl pﬁglngl%@ tﬁ'd %ﬁﬁet%l)g)%suc H%A}Q%%{%Rophenol

2, 4-di chl or dr,ﬁtha(dl-hydpa)dyanyljphrhe!nnidlmm .'leéma}yﬂrdxbml)dpm}qb]H—,inch-ZHme,hyI
sallcy ate fore prefe d. , Phenol articyl arly ef erred.
ot ol one bR RBHCrSh aiaoreend f B g oiediatally to be
under st ood ags_v,g_ﬁ[fg@ﬂj,lagﬂ@g%w(big gxriie).sol ution, potassium

hydr oxi de sofGtion or mxtures of these, particul arI y pref erably

sodi um hydroxi de sol ution. .In the preparation of dia car bonat es

the al kali uGegiulagy preferradstiphenpls aresh 4 ity dppabiphenyd lnlagls(ﬂélﬂwxaph@aylb
solution wit emgﬁagfélgg%my f rg;@hgl%n¥g}és lsﬁhﬁ%nﬁl_h (Bpgp)om de. Sodi um

hydr oxi de sol utiion 1's ‘preter e nov process
2,2-bis(3,5-dimethyl-4- hydroxyphenyl)pmpane, 1,1-bis(4-hydroxyphenyl)cyclohexane,

15 2-hydroxycarbyl-3,3-bis(4-hydroxyphenyl)phthalimidine, 3,3-bis(4-hydroxyphenyl)-
1-phenyl-1H-indol-2-one, 2,2-bis(4-hydroxyphenyl}-1-phenyl-1H-indol-2-one,
3,3-bis(4-hydroxyphenyl)- l-methyl-1H-indol-2-one, 2,2-bis(4-hydroxyphenyl)-
1-methyl-1H-indol-2-one, 3,3-bis(4-hydroxyphenyl)-N-methyl-phthalimidine,
3,3-bis(4-hydroxyphenyl)-N-phenyl-phthalimidine and 1,1-bis{(4-hydroxyphenyl)-

20 3,3,5-trimethylcyclohexane (bisphenol TMC).

These and further suitable diphenols are described, for example, in US-A 2 999 835,
US-A 3,148,172, US-A 2,991,273, US-A 3 271 367, US-A 4,982,014 and US-A
2,999,846, in the German laid-open patent applications DE-A 1 570 703,
DE-A 2 063 050, DE-A 2 036 052, DE-A 2 211 956 and DE-A 3 832 396, the French
25 patent FR-A 1 561 518, in the monograph by H. Schnell, Chemistry and Physics of
Polycarbonates, Interscience Publishers, New York 1964, page 28 et seq.; page 102 et
seq., and by D.G. Legrand, J.T. Bendler, Handbook of Polycarbonate Science and
Technology, Marcel Dekker New York 2000, page 72 et seq.

In the case of the preparation according to the invention of homopolycarbonates, only
30 one diphenol is used; in the case of the preparation according to the invention of
copolycarbonates, a plurality of diphenols is used, it of course being possible for the

diphenols used, as well as all other chemicals and auxiliaries added to the synthesis, to



20preferably as a 10 to 55% strength by wei ght solution. The al kal
hydr oxi de or the alkali solution used may have been prepared, for
exanpl e, by the anmal gam process or the so-called di aphragm process in
t he case of sodi um hydroxi de or sodi um fyydroxi de sol ution. Both
processes have | ong been used and are famliar to the person skilled
in the art. pbgoliliRinGRa %ﬂfthémqauﬁﬂw&ﬂg‘é&ﬁhgﬁoﬁl%w bR syrkfiats, KGR &
by the di aphragm 25process Is preferably used. The adueous phase in

t he process stavgeralihogght ibistdesirableve morlowith caw mhieripls aybinhare erpuad as

pol ycar bona Sgﬂﬁgntains al kali solution, one or nore di phenols and
water, it bérng possible for the concentration of this agueous

sol ution, based on the sumof the - 15 - diphenols, cal cul ated not
as sodi um s&httichlatly asitableasordphtreisdbr usedn tha myveb pedcessabd phebels wétia 1 and
30% by meigZHPﬁﬁgﬁticularly preferably between 3 and 25% by wei ght,
based dn the® )meight of the aqueous solution. Very particularly
preferably, the concentration of this aqueous sol ution, based on the
sum of the di phenols, may vary n 3 and 8% by wei ght for

pol ycar bonat es havi ng an Mm of jerOldhan 45 000 ging' and between
12 and 22% by wei ght for pol ygarborates having an M, of 45 000 or

l ess. In the case of higher concentrations, it nH} be necessary to
thernostate the solutions. The al kali hydroxi de used for dissolving
the di phenolisWhishg sodi um hydroxi de or potassi um hydroxi de, may be
used in solid formor as a correspondi ng 10aqueous al kali sol ution.

The concent Rat i ois hyflrogers halogen or appheder stralsBheluing - it Eo-plkylyadical or
concentration of ' 3olution strived for but as a rule it
is between 5 andal%%&)c%ﬂ&ﬂ%?é%%a? preferably Sand 10% by wei ght, based
on 100% strength al kali solution, or is chosen to be nore

concerir at ed@henodi alkydphenols,suetasmireshlsyertest-butylphdanhk puowybrhenolj p-h-
subsequent dilption, alkali, sofut i_onslhaviln%gconcgnt]ratilo S.agt yeen
15 and 75% B PERS oGy BIRP Y Bt tekerp! 4B ey roR ol BRORSAAR y
t her nost at educhaks @-dhieebheRble2 aldaidropiRball pbesmbdhtndd @id Pajearivfontbiphdinl)ol
i s dependent on the structure of the diphenqgl but as a rule is from
0.25 nol of °AMELY} fiprlate are tasrploanpreterrsd Shere! ioparéulaslyeas e etbl  of

di phenol, preferably from1.5 to 2.5 nol of al kali/nole of diphenol
and, in thepgehabkiiriié iRvealion, a6l GaRtoN gerbmzmemldeﬁtdoa aysed as
the sol e di phenol, from1.85 to 2.15 nol of 20alkali, If nore than
one dilghenomepring sedum hydresidgsglutien, gpiessiiny byfirexidesohuion osmixares hEthese,
solubility ol 1SV ; endent on the anmount of

al kal i used?aﬁtl?ﬁl%%gﬁﬂ&i?mﬁ@g vrggl %é%g@s%'to have not one solution
conprising two di phenols but preferably two sol utions having one

di phenol eadhthdipspatatienlof diaryl subdratek.ghablkall ased Grultd ormativniofithear e t hen
met ered sepagately so, that. the correct m Xi ratio resylt :

J5Fur ¢ her moP BT HY ot a AL SGR0TE A EL P FubSHERE MBS (5) not
in alkali séydrbkide Sodtun Rydibitd sohstiophepefens® bidt is aBedah e beeh phbdebs
addi tignal al kali. The dissolution processes may start fromsolid

di pherfd or PEEHIUPRT § 19 10 Scasteength hyrwaightsglpten. d e plkalihyasprigpor the

di phenol . | [ ' i i

ol Ut on, s ia R TRy e e o SRS e oess o
respect i vel yhe sqepplléthdiaphsegam process in the case of sodium hydroxide or sodium hydroxide

solution. Both processes have long been used and are familiar to the person skilled in

the art. In the case of sodium hydroxide solution, that prepared by the diaphragm

25 process is preferably used.

The aqueous phase in the process according to the invention for the preparation of
polycarbonates contains alkali solution, one or more diphenols and water, it being

possible for the concentration of this aqueous solution, based on the sum of the



30prepared, for exanple, by the amal gam process or the so-called
menbr ane process. Both processes have | ong been used and are famliar
to the person skilled in the art. In the case of sodi um hydroxi de
solution, that prepared by the nenbranegsprocess is preferably used.

- 16 - corrpl etely or partly in the formof the correspondi ng al kal i

metal salts dﬁ%rex‘%'dlé"cﬁ%lhte&'ﬁ%@dg g?}&kx@%alt but as @re{: H@hg{o‘?%‘ﬁrgr& ;’8 r%l di ary(

car bonat es, e réaction accelera ‘cat uch as
tertiary ambale&en Naed 2@k piy peightlipagieularty prefarablg héttwsen I ancblﬂ%r bﬁmetght,

triethylam pe 5an N—eh.l i i di ne are erabl m ne
cat al yat - usDeeR andreta BtieBte durchspubE sy PvgtRGireiG B

et hyl pi peri @bﬁtemliaeﬂioﬂg,fﬂﬁtf5c1u@@us%iu&io@rba£eeromﬁb sulih@ftﬁ@a@herﬂs jnay Yged in
t he novel process preferab as 1 to 55% strength by we i ght soI ution.

Here, @&ni umbsaegs3 a%%@eres%&r relycabandtesdiaviossn hhael gsender than NR4X,
wh R /

ani on. | Phosases sRBr bk ARk it 1) AWlskely 9‘%#?%3%“%@%%@%%32”
formor i n 461008 mohass, I theicasaef hlghﬂ‘| ceseehtrations, it may beyeckysaigfto tHeemaostate |

process, fer ed in ar, I,¢ solvents are, for exa

di chl ororret 8? %Ei t@‘ﬁglkall‘ ﬁ&c{r%’ﬁflg Q% P HEdes éﬂleeé‘o nt®- SN
chl or opr 0pamydr@ﬁaa@yﬁuimummﬁ@ﬁﬁ;re@ﬁsearm s&ﬂ'f@ﬁ@&%st{ﬁf&ﬁespondmg
Di chl oronmet hane is preferably used he reaction for step b)

preferl@bl y emyeons dlialesohitionubesqopcentrgtigaefithealkaly so}utwﬂéﬁmrdbmythmtaraeta
I fl f 0

P9, o kblchit Sl i Do COPDRIERSIONS. o Bl £t

phases (aquépusighhpraiergblyiScanihake)y \aaghtbbaséd%ﬂ 1 (E)e’dstbyigﬂhrmﬂstaalsbledon or

orifice plat static mxers and/o [Eyamp s. 20In, the
preparation' °Eﬁ“&?§7? MO Gt a{‘ﬁi@ePg‘a\E‘Fﬁl p’ FHEFQ"W%W%WEE b)
is particul @ﬁﬂs&’q&ﬁﬁhﬁxﬁ@@|a‘i’ka§fsf)ﬁlﬁbl%%a'vﬂlgtcﬂﬁbeﬁfrﬁ%§ bet{N@eI{ hf?arfd' 7584 bySt age
of the preferred process the reaction’is started by conbinin

startildg rmateighsipselembly 38mad S5%dyivright, opgpnatiythermpsteind pretsed a eyllkah

initially Sg—l:e\’a?é r?éﬁtgflsr%é%?glpkg{o Q%p%@gﬁ%?‘r'?ﬁ stl%g&ré 5}‘%%@8’ gﬁ%%[e@t& las

which is prefera rea |sso ve ore
sol ution. | artlhés fiom 6125 smcﬂgéalkhlirmote&ff“ dcbaamﬁ td 5.0@ mio$ of sikdliziabl of diphetidle

range of 2 seconds.to 3 , t|c I referabl in the
range of 4 ?’éeg‘?f?rr,‘g % frop 1285) ig agalk °]ﬁlq %é qlms‘theg?‘ﬁﬁ‘éa‘il%
preferably epfakdicasitashdybisfiRnéled isused asth&sid diphenol, from 1. 85 to 2.15 mol of
sol uti on/ nronophenoUphosgene so that the pHis in the ran of 11.0 to

12. 0, %8r ef epkBiiIf mprethammonediphenplip nsedutheseimayheatisselapd tpeat er4Sm9e the. 6.
The reacti Ogolﬁﬁmf %ﬁﬂﬁ'&ﬁol? Jeﬂegrgdtfyscfependent on the amount of alkali used, it may

however be advantageous to have not one solution comprising two diphenols but
preferably two solutions having one diphenol each dissolved in a suitable alkali
solution, which are then metered separately so that the correct mixing ratio results.

25 Furthermore, it may be advantageous to dissolve the diphenol(s) not in alkali solution
but in dilute dipheno! solution provided with additional alkali. The dissolution
processes may start from solid diphenol or generally in scale or prill form, or from
molten diphenol. In the case of sodium hydroxide or sodium hydroxide solution, the
afkali metal hydroxide used or the alkali solution, respectively, may have been

30 prepared, for example, by the amalgam process or the so-called membrane process.
Both processes have long been used and are familiar to the person skilled in the art. In
the case of sodium hydroxide solution, that prepared by the membrane process is

preferably used.

In such an aqueous solution and/or the aqueous phase, the diphenol(s) is or are present



- 17 - stage is kept preferably bel ow 40C, particularly preferably
bel ow 35C, by cooling. In the second stage of the preferred process,
the reaction is conpleted to give the diary' carbonate. The residence
time in the preferred process is 1 mnufge to 2 hours, preferably 2
mnutes to 1 hour, very particularly preferably 3 mnutes to 30

m nutes. In . S
s, | AR r ol of 18 ol B AL RGEE P GMR R
online by netlkods known in principle in the continuous process) and
correspondi ng adjustnent of the pH by addition of alkali solution.

The amount of ,added a ar. |cu ar d e t hat
The prof t e EReerli B defP et Re eBeRi ) et Oieo 8RRl o Seifistg
range of 7. Sudhoastéibry aﬂﬁ@a‘sgmam;&plﬁeﬁdm&oEomﬂqﬁ\s@ltsyTﬁanmyllamu{eafriemylamme
preferably 8.2.1t0 9.3. .The reactign tenperature of the second stage

is kept pr efld %Ibqtélylb'&FW%@@PmﬁﬁﬂVéiﬁdarl y preferably bel ow 40C, very
particularly preferably bel ow 35C, by cooling. The paraneters or
expl anat i onsyEBRdeAGH st ﬁgesﬁ&%rn%! R &ﬁ&id:r?aﬁ&f‘é}ché‘ tr&rtl%flﬁﬁﬁggmf anges in
this appl i cation can, ‘however, Be arbitraril'y conbined with one
anot her, i . ethylpipending bt@tghvertrcel@ﬂe ptelfwdr ‘Hreratalehis uordeindhe morek progges .

In the preferrf gbl?ﬁgﬁos%fo #he?)p&ggﬁfa{uhon of diary] carbonates,

phosgenels use -2 2 in relation to the
nonophenol in step b). The solvent is adm xed so that the diaryl
carbonate i §ieper, esitnt saltnaa uhddraoGD Bdanmggbmpsmlds tudhias NRLET ehabRyma0

to 450/ stren utjon, after the react,i 20Sui t abl e catal ysts
for t pro@g %é't rﬁﬁ’lfadhctaL%ndi’q{\?E r??fsc?PaPWQ preparation of
di aryl carbonates are preferably tertiary am nes, such as, for

exanpl e, triPhbdphasinte uséd inhidcdtsaap s in higdi@6t yds@dﬂslﬂ@'m or in solution in an
N- et hyl pi peri di ne N- et hyl pi peri di ne or N sopropyl pi peridi ne or

N- n- propyl pluifé*rﬁo eﬁ% quaternary anmoni um salts, such as, for
exanpl e, tetrabutyl ammoni um tributyl benzyl anmoni um and

tetraethyl anpgg) Hj’%f&ﬁ@b{&fe%%z‘,, p?&%@ﬁl'y%@ed QEI’?H?ggﬁc sOvdfoge rfoﬁéﬂam]}

or tetrafl uoroborate honi um conpounds correspondi ng t
t he abovemardtqhtqn@dethmwmm,dhﬁmanﬁ®chltrﬂwetbene@@nqbddn@groame Qdmpound@ed

as typjccal n st itera

cormardr al 1§D P SRLAERNE Lot Gohdfapd & TR 1 od i 0 e
art. The catal ysts can be added individually, as a m xture or

al ongsi de offhe agzotidretor stoplb) mpﬁﬁaalﬂjzeﬁfsdtmmonuduelypn@pmwlaqcmﬁtabg/ to

the invention, opti naII. al so efo.re he n y, met er
bfter tho | qibadnis fOR vt e brting. THSeBrRaEtna Beed o A
conmpound - itytRilar AEHETRRI, TR %rdagamﬁgbmm%ma%uegﬁs m@rga'nf&pr@ée)
onium - 18 - conpounds is or are used as catalys In thée case

such an oni G Bereelised bainsilled orfies nlaten sipli¢ mixersoindior<pr exgmpte, pireps.
phosgene is preferred. The netering of the catalyst or of the

catal ygts C@i@thggrﬁfa;aﬁeﬁ Sfddlfu'}l LRGoRRSGACR onaacé&{i:\ﬂgm step itgﬁaéiiaﬁ:{rérni c

sol vent, preferab he sol vent of one of the so nts-o org
phase in t heredtrably Ieffecaﬁdamna‘petages

In the first stage of the preferred process, the reaction is started by combining the
starting materials phosgene, the inert solvent, which preferably initially serves as a
solvent for the phosgene, and the monophenol, which is preferably already dissolved
25 beforehand in the alkali solution. In the first stage, the residence time is typically in the
range of 2 seconds to 300 seconds, particularly preferably in the range of 4 seconds to
200 seconds. The pH of the first stage is preferably established by the ratio of alkali
solution/monophenol/phosgene so that the pH is in the range of 11.0 to 12.0, preferably
11.2 to 11.8, particularly preferably 11.4 to 11.6. The reaction temperature of the first



5synthesi s, or as an aqueous solution. In the case of the use of
tertiary amnes as a catalyst, for exanple, the netering thereof can
be effected in aqueous solution as the anmmonium salts thereof with
acids, preferably mneral acids, in paffﬁpular hydr ochl ori ¢ aci d.
Wth the use of a plurality of catalysts or the netering of portions

Gi 1 orent 1 oat Rane mprelBbAaRbsnt bt FRbo ERROL GRS LA R,

The total amount of the catal ysts used is between 0.0001 and 1.0
mol % pr ef edatieyedoat waga ofXhe Piefard pbocBssinbk Yactiasis domplenxilte givethe diaryl

nonophenol s used. Eor the fornmati on of the nonaphenol at e r ef er,ahl
T ol of ai EAPH 0e S rBHERE RURe PRI R8BS Tof TARaI9 ] HBrE PBRIa
nonophenol , Nambies ¥ ﬁliduh‘1 w{)&ﬁé\gérw Tﬁzéefeﬁa&& 3 RinkR2 P30 Rinu®s. In the second

al kal'i/note of nonophenol i's used. "The di Ssol uti on processes nay
start fx om tsisae gbihe greftreadairogsss, tagulationisesactehbnpirmaning mehitering of the pH
hydr oxi de u j Iy Ut | _ ; . [ or
oxanpl e, by Gty TadS e b o bRl AEER B Bhiont 00
t he case of psmdss)andwyodrespundmpaijustabintich thy/pil OX kddtieobiulkdinoluioh.The

processes have | o ee sed and are famljiar to the person skilled
in the art. aFWuPtHg%é%@a"g@Tﬁ&Pfi@BHFsdﬁpwa?lﬁrﬂd&@tegéf’ that g"ﬁ,l’?’t‘?fége 1574184y ed
by the di aphiagme RRERSSnd otk itileal|nVindBage of 115 &HRNS, Prefdabl§ 84S 9.5,
sol ution and/or the aqueousylphase, t he nonophenol (s) is or are

Y

present0 conpestparticubarlypaefedablyi & tothel. fToe maetfornt thimperaturesafionsticony stagk i i
salts. Int Ng Lo.the [nventi e or r unp(s)
are used fo?‘%%]‘%%‘gﬁﬁfr@ﬁ%%%a I é&éaﬁ@ pe{%pﬁlggf&sbe%ﬁva%deg and’ b ?@cﬁ%@ ream
ol i goner i zatpreferably &ploor 358C Yy @bligg. of or mat e preparati on step. A
plurality of punps can be used in particular on the industrial scale

for capacity,reasons. In the.case of the use, of a.plurali f punps,
these can baTESRABEEES" BT ssrapIocin e &f e@rbeed in psiRed o o
a plurality dgf appieaionictn, Pawaler also v Hﬂbﬁraﬂ? RiBIRE W oné MoiRE 1 BNRERSS
according to the invention, the punp perforns the 30 function of a

mi xi ngl2uni t thegespestive speehandareferridaangssl aqueous phase for the
preparation of a correspondi ng emul sion, the function of the reaction

space or 1 HeuRyRmesi odl, Kb ARRE BPRBLAE BB baeLd 80 e

the continuous transport o?_ the reaction naterial. unps
used accor dinmarraliq hé té hd&rinirgdatiange thetreormplbaotinrstepth). Thesobesttipadmisedr
principle. As,a. hesult, i:n _patticul ar er i s introduced.into.the
Peact i on i 20 UL IRl cattBplE s prictnin aRaS ¥ hEresf S ROH, Bireshidals
The resul ti Ag%esmehgth eslulierg afiershié feb@ioant | y | arge phase boundary so
that optimumreaction can take place at this phase boundary. 5In the

icgs © 050 the S%Harmg caléa jei\sctls %(1:' t %rp%cr:]a s gc(gortcl]r:]leg t(I) Hu\éelrrl]\;elnggri fotr I;l'l% pegprraPatigg gts cllizr:\]r%rl

carbonates are preferably tertiary amines, such as, for example, triethylamine,
tributylamine, trioctylamine, N-ethylpiperidine, N-methylpiperidine or N-
isopropylpiperidine or N-n-propylpiperidine, quaternary ammonium salts, such as, for
example, tetrabutylammonium, tributylbenzylammonium and tetraethylammonium

25 hydroxide, chloride, bromide, hydrogen sulphate or tetrafluoroborate, and the
phosphonium compounds corresponding to the abovementioned ammonium
compounds. These compounds are described as typical phase boundary catalysts in the
literature, are commercially available and are familiar to the person skilled in the art.
The catalysts can be added individually, as a mixture or alongside one another and in

30 succession to the process according to the invention, optionally also before the
phosgenation, by metering after the introduction of phosgene is preferred, unless an

onium compound - i.e. ammonium or phosphonium compound - or mixtures of onium



preferably the stator and one or nore rotors are present in the
interior of the punp. In the case of a plurality of rotors, these are
preferably nmounted on the sane rotor axle. The punps used accordi ng
to the invention are preferably centrifygal punps. In preferred
enbodi nents, these are centrifugal punps whose rotor has a peripheral
10desi gn (peQ&&Q F t ' ts,
these are centri %SH?&%ﬁﬁggﬁﬁﬁgégyggﬂé3&ﬁ§§h§gP§%?§%&§%g?g%%J adi a
wheel punp) . addiivpprinhtochetoner efitke gosgmdisngefeoed. The pretaning pf theabtalybieor

i ph I I ar ticularl ref.erred accordi.ng, to the
Pevent o, S oittH AhbaR BRI & aptefts ShE TG 8 SR et fner wof
are known t oprtfeeabPehs 8slvéilt of bichfithe JoR@nt® bF the ©kganfcqihagXa i RarlFeafbdne

239 Al) and are 15 commerci al Im_avai | abl e. The principle of such a
punp used actBHgsihgrapan speounseltippAn the cascfthayise RalErtiary animpised and

sehemat | oal | e T ool EHRAM TSNl 6] 8RS oSS Mgl

encl osures, suc éxa can enclosures, are suita
Fig. |: The suhewaniseltcthagobwitlodcids)preforabhyeinpretal afids, meppeailotgdakhloric

wheel punp havjng..a.rotating inter.nal arat us 20The abbrevj ati pons
Used i F g, o YRR e B Al PR JERTHF kst 68 P LB Spal P bbby
of aqueous/ adndunt SfcaROEbt, ARFEER ARG R B R cRbd Mt IdTifer &t 1SaEddr at different

nonophenol at e sol ution 3sodi um hydroxi de sol ution feed stream ( NaOH

feed sif eamtimevsagalse berarmed pulr Ehe eimbomennt of tie cafglybtaveadrinbetupiyelt 6i0ls
bl ades on t hggroj Able dgx%f&%ﬁf %twéﬂg@bﬁgg@%%o%' Bk OBy (BROBE
e

RZreaction inflow si suction si reaction outflow side
(pressure simde)ophtatds wethousi ng of the peripheral wheel punp with
rotating internal apparatus The peripheral wheel punp shown in Fig. 1

has a stati CFo@%eS{oprgatﬁh Ny threonggrwpﬂgmiart]et, ]%rre?ear.!a.bly 1 mol of alkali/mole of

monophenol to 5.00 mol of alkali/mole of monophenol, particularly preferably of 1.1 to

15 2.5 mol of alkali/mole of monophenol is used. The dissolution processes may start from
the solid phenol or from molten phenol. The alkali hydroxide used or the alkali solution
may have been prepared, for example, by the amalgam process or the so-called
diaphragm process in the case of sodium hydroxide or sodium hydroxide solution. Both
processes have long been used and are familiar to the person skilled in the art. In the

20 case of sodium hydroxide solution, that prepared by the diaphragm process is

preferably used.

In such an aqueous solution and/or the aqueous phase, the monophenol(s) is or are

present completely or partly in the form of the corresponding alkalj salts.

In the process according to the invention, one or more pump(s) are used for mixing the
25 organic and aqueous phase and the upstream oligomerization step or aryl chloroformate
preparation step. A plurality of pumps can be used in particular on the industrial scale
for capacity reasons. In the case of the use of a plurality of pumps, these can be
connected both in parallel and in series. Connection of a plurality of pumps in parallel
would be preferred. In the process according to the invention, the pump performs the
30 function of a mixing unit for mixing the organic and aqueous phase for the preparation
of a corresponding emulsion, the function of the reaction space for the synthesis of the

oligocarbonates and the function of the continuous transport of the reaction material.



- 20 - apparatus R having blades S (here in the formof a paddle
wheel) and a circulation channel K resulting therefromin the housing
fromthe suction side to the pressure side. The peripheral punp can
create relatively high pressures in confgnation with small
transported amounts and a conpact design for a flow punp. During the
transport, i S
gives up its en}z:htrl-rE dﬁ %@P%c%{g&rr{ ggﬁe 5%&%1%(%}5%&% {ch% Otl eﬂg&?ﬁﬁﬁ
circul ati on pfreipielAs aTI‘nmltpnqmtﬁmlmriemrgsemsﬁradsceethhmdheda@y)mmmuures'ea

crenange |1 aBhnd N A N e BA S e

velocity in Fa{’g%pﬁhd’e%hﬂddrﬁéb mbt?dyﬁﬁium rEhGioR UaPEke/plact AES pKliseBoudnd he
invention are thernostatable, i.e. having an inlet and 10 outl et

a thernpstatj g Irqu%g The fl MlSp ce for this them ostating Irqurd
and t he’ r eactli'BhCaSHaLEe Pamps e pesaidin o hrainesia. B BUge BotEEds! 1 r om
one anot her }Larsiieha sMRY abd'éle d}(?hd?@ﬁﬁorts El%gﬁés@ﬂt i ﬁl@ ih@H6r HRGRInM fn
heat exchange can.” The punps used accord to the invention ha e, as
a feed to t hiberasgeof phralitnekrotas, thesese porfgaldn trmn@é oh thessawh ratasad. or

h h h d | for 15th
ol | gocar bonal T RHEartfHsSARRTS R e Rin s EBpre R sl

prepar at i on) prefetred embédimetitgabdst are d&h%f&ugal?ptfrﬂismst ﬂ)tdir][lﬁs iprariplﬁfaep in
Fig . In preferre

t he di crbo ate tion (cf.

embodi mnt s, PRt EiA] W e%mpbﬁ @Hé?ftﬂf%fﬁlﬁ?d amhosimenss st wA csdfig
di phenol (at eau | eHosOFbt A hallR RN QB9E @hdRal wHREIPhuhiph) rﬁ.ﬁq,s%ad Q{}B@ila oy for
chain term nators and branching agents are preferre The alyst is
pref erably atbderdingdo thequinnipterafahn mmhghuwheehmmarapamcmlaltheprefm A
schematic e t. r [ C o]
the 1 nvent | oendRiako B HYhrliBh, St Cerlif GEL PR Y RERQUE &r GRERGR aRF
consi der ed nae &hywibip thmyerm‘n skRah the\atti(Ef, for gadneblé Dﬂneommaoanxfm

downst gam dwel | re tors. me or. |l ess than two (ﬂﬁ reactors can
al 50 beS connBOrELC ARG RNEnt e principle iSpch apumgysedagordingto ke ingintione

preparation g@khded W@ﬁp@f@&ﬁpﬁrang 'sﬁfeﬂah@ﬂi’&tﬁ?p@t ? ]é?ﬂb&dhﬁergs'aﬂnﬁ§ﬁ le or
boundary process u5|ng a peri pheral punp The abbreV|at|ons used
in Fig. 2 reppléigleren eptheratprsnaick as, \f@rmcamﬂedorshlr erarenglosuses, stersotishlof
aqueous/ al kal i ne sodi um bi sphenol ate sol uti on or sodi um nonophenol at e

Uroam 1) Arekori an R Tir S P YEne Bt B AR ALLT AR PIEUERRE o

f eed stream toN4GEftaed apparetasn 2)

20 The abbreviations used in Fig. 1 represent
1 phosgene/solvent feed stream
2 feed stream of aqueous/alkaline sodium bisphenolate solution or sodium

menophenolate solution

sodium hydroxide solution feed stream (NaOH feed stream)
25 reaction mixture removed

rotating internal apparatus

blades on the rotating internal apparatus
circulation channel

reaction inflow side (suction side)

30 reaction outflow side {pressure side)

*dgg?qm;u&m

static housing of the peripheral wheel pump with rotating internal apparatus

The peripheral wheel pump shown in Fig. 1 has a static housing P, a rotating internal



-21- 6 chain termnator in the preparation of polycarbonate or
catalyst in the preparation of diaryl carbonate (optionally)

7cat al yst Ppperipheral wheel punp 5STstatic m xer VRldwell reactor 1
VR2dwel | reactor 2 (optional) Wheat exghanger DEHpressure boost punp
10TGsepar ati on vessel Wubsequent wash In a further enbodi nent of the

process acc%lgdiﬁ;l\g% fg?]g{ggg Bjra?gs%ﬁ{e%r}n 11tk Q4B gggdggg@ﬁ&gamqng g%l%u%t%ont he

i nstead of a e conn stream o
punp used achamei Kgestbing tieeréfroneit thehousitgifonefib editivaside of thelpecsprosiés s

di tq.the.in nt on 15woul he advantage.that existjng
Bl ant s coul qBASREE BYmB ShCERE Fta ey IEBtres Cugiinagon o el

i nvention upghdRAL Hmbmyﬁndfaadonfp@&‘ﬁ%lgﬂf&(a%ww@uﬂ‘ﬁg iﬂe%raﬁép%ﬁt fhe
bei ng required. A schematic exenplary setup f such a reaction

procedur e aé’@@ﬁmﬂﬁbm@@ilqﬂﬂ@lxﬂm@’ﬁm‘@ﬁ ¢ blaé%(ﬁ/m\'qsr\lpmsgnergﬁto thnecaglicngr am
in Fig. 2a ' tfgpe 1?3?15 9&1@ F?lflgt c%Xm\@@KF/ggére‘;M % fféc?e?i rd to

t he nunber ownst m-dwel’l "reactors

dwel | react mnpulemxchénge nbﬂna'ctdm teguit eldwﬂfgvungteaeamlodmy 1ﬁt}r¢rtﬂndessfthafdtc&nt
with the pu circul ation react, r connect ed downstream of the p

used accordféﬁ‘fgs PqutewaeﬁngF IgH d rptfanEgtdp W YLORREY @r%?lgcu[aélaeaha&ggp for
exanpl e, the diphenol ate sol uti on or nonophenol ate solution or the

first sodi umhbytnpxiee at@edingid BeifveRion RS thBehBCBeR, CONRYIRE 8 Mid end he

punp or optlonally fed proportionately firstly 25to the downstream

purp clit cul gwilesdorathermastatipg fguidaf hsdhwwcfos@m}bem@ﬁtatm@hwémth@ i on
of polycarbogatg, Qac@fo?'f%' re&AbR AARE are separated from one another in such a way

that no mass transfer can take place but heat exchange can.

The pumps used according to the invention have, as a feed to the reaction space, at least
one entrance in each case for the organic and the liquid phase and at least one exit for
15 the oligocarbonate-containing reaction mixture (in the polycarbonate preparation), or
for the reaction mixture formed in the 1* step in the diary! carbonate preparation (cf,
Fig. 1). In preferred embodiments, further entrances for additional alkali solution and/or
diphenol(ate) solution or monophenol(ate) solution and optionally for chain terminators
and branching agents are preferred. The catalyst is preferably added to a downstream
20 dwell reactor at a later time. A schematic exemplary setup for such a reaction procedure
according to the invention is shown in Fig. 2, The diagram in Fig. 2 is to be considered
merely by way of example with regard to the number of downstream dwell reactors.

More or less than two dwell reactors can also be connected downstream.

Fig. 2: Schematic setup for the preparation of polycarbonate or diaryl carbonate by the

25 phase boundary process using a peripheral wheel pump

The abbreviations used in Fig. 2 represent

1 phosgene/solvent feed stream
2 feed stream of aqueous/alkaline sodium bisphenolate solution or sodium
monophenolate solution
30 3 first sodium hydroxide solution feed stream (NaOH feed stream 1)
4 reaction mixture removed

5 second sodium hydroxide solution feed stream (NaOH feed stream 2)



by the phase boundary process using a peripheral wheel punp with
downstream punp circul ation reactor The abbreviations used in Fig. 2a
in addition to those used in Fig. 2 represent 302" optional feed
stream of a proportion of aqueous/al kal§jne sodi um bi sphenol ate

sol ution or sodi um nonophcnol ate solution 3" optional feed stream of a

proportion @f the fir. j ] i - stream
(NaCH feed gt ream fh§l§ @g%#g% p?é?;%%agﬁn @gédg%{ag%ﬁgtgﬁ?r%aﬁgy%éj gti on
react or AT di schar geegaratipn 5Pgiaryb cdrbonatesfopdaialiy)ng t he circul ati on The

resi dence ti,me of the rgaction m xture in the punp used according to
the inventidn is préPSFhbly 20 seconds to 10 minutes, particularly

preferably SecOonRfiphedal WwHEbI P and very particularly preferably
30 seconds ?g 3 m ﬁtgs. For regg)lsati ng the nol ecul ar wei ght of the

pol ycarbonat®d, t he sE¥igimik¥n of one or nore 10nonofunctional chain
term nator (§)p; such.as ehepq! or alkylphenols, in particular phenol,
p-tert-butyl phenol, 1sooctyl phenol, cunyl phenol, the chl orocarbonic
aci d est er s iRier eofdwetl reartat 2dbptamallles of nonocar boxyl i e acids or

m xt ures of rygj{)ese ;Hgai n termnators may optionally be required. Such
chain term nitors aF& FFM"8Hal Iy either fed to the reaction with

di hydroxydi oipH al kaneese bgésthﬂFd to the synthesis at any desired
15ti e duri g%the synt hesis as |ong as phosgene or chl orocarbonic

acid t¥¥rnin gr oupsepas#tonsiessel present in the reaction mixture, in
the case of yhe aCiSGbs%pﬁé?ﬁhQQé and chl orocarbonic acid esters as
chain term nators, as lFong as sufficient phenolic termnal groups of
the resulting polynmer are avail able. Preferably, however, the chain
term nat or du a figther erpbwlimerdof thegdedssactading hethp osgensa t pomp atcwdatiphace

or at a tinme_wher.e. or n 20phosgene is no | gnger esent . but the

cat al yet  hadahBr Gutel TR P Rh Tohast BeSShordnP EaRrgR Bt up B 2o

before the eadoddii@io thé BEektvAl Tk blbddiRemal Rle)fbccsd achardmg!te theifRhLdD.

15 would have the advantage that existing plants could be used by connecting a pump used

according to the invention upstream without far-reaching conversions of the plants
being required. A schematic exemplary setup for such a reaction procedure according
to the invention is shown in Fig. 2a. The diagram in Fig. 2a is to be regarded merely by
way of example with regard to the nuraber of downstream dwell reactors. More or less

20 than two dwell reactors can also be connected downstream.

In a process variant with the pump circulation reactor connected downstream of the
pump used according to the invention, the starting materials, such as, for example, the
diphenolate solution or monophenolate solution or the first sodium hydroxide feed
stream, either be added completely to the pump or optionally fed proportionately firstly

25 to the downstream pump circulation reactor.

Fig. 2a: Schematic setup for the preparation of polycarbonate or diaryl carbonate
by the phase boundary process using a peripheral wheel pump with downstream pump

circulation reactor

The abbreviations used in Fig. 2a in addition to those used in Fig. 2 represent

30 2 optional feed stream of a proportion of aqueous/alkaline sodium bisphenolate
solution or sodium monophenolate solution

3 optional feed stream of a proportion of the first sodium hydroxide solution feed



In the same way, in the preparation of polycarbonates, one or nore
branchi ng agents or m xtures of branching agents can optionally be
added to the synthesis. Usually, however, such branching agents are
added before the chain term nator(s). Fpr_exanple, 25trisphenols,
guarterphenols, acid chlorides of tri- or tetracarboxylic acids or
m xtures of the @ﬁiﬁm gu&ﬂnfze acid chlorides are used as
branchi ng agents. a es conpounds suitable as branching agents
and havi ng &K}eedowﬂmﬂuaumhaawlhree phenol i ¢ hydroxyl groups are
phl or ogl uci thyl-2 .4, 6-tri(4- hydroxyphenyl)-hept-2-ene,
4,6-dinethy?ﬁg 4p@n9FF%EMH§H?%¥Vphenyeheptane 1,3, 5-

30tri (4- hydroxyplRehdrgdamgene, 1,1, 1-tri(4- hydroxyphenyl)ethane,
tri(4- hydroxyphenyl)phen | et hane,

2, 2- bi (4, 43bi s(2uwp & TdRWﬁ%EW%ﬂ?%?ENHﬁ@&yI|propane

2, 4- bi s(4- hydr oxyphenyl i sopropyl ) phenol ,

tetra(4- hydrgxyahanw AAEb AL ?eacnon Ig& ﬁérﬁﬁ 5 utll a88dMGihg to the invention
trifunctional conmpounds suitable as ranc g agents are

2, 4- di hydr oxyreferablyc2(Gsscendstio i fravnutesaparicularlygmefriablycifl socdnde toefinutes

3, 3- bi s(3- i ond
par t 1 cul ar | jby ey ety ARRL 3 saaBl o pinfedy drof not e
3, 3-bi s(3- et hyl- 4- hydr oxyphenyl) - 2- 0x052, 3- di hydr oi ndol e and

1,1, 1-tri (4-Pbynhgubayp@1thayﬂo)lmulmmxgh&ﬂthcaﬁﬂlﬁcac’caﬁamiey&é sdditien dffvae pr @oess
according to the invention for t reparation 0 earbonates are
oyt eriibly P et s ek B Pibeal ik ey paREHE
tributyl am pBend),j-eatbot fﬁﬂeﬂ@b isbb@¥1PNenB, B&h{IghaR1, 1 dRERSBOHrInRESCdHs R\
or N—|so/npropylp|per| lEglmternary annnnlun1salts such as, for

exanpl e, 10ttlaqr¢®t9qui alalereidigs oalmamxyh r avwores ofthess chain
tetraethyla g pﬁélﬁﬂ b RuoIh AR (Ei5Gin NH OIS %Hf ﬂﬁér‘? <ﬁr
tetrafl uorobora e, an e p%osp oni um conpounds corres on ljf t

abovenenti o m@ﬂleaeamm wrrh ddiyﬂmxmdiSrylaMS(e) @-@ﬂmﬂmd& Ghtheslesichy Haﬁirecl n

the |iterat _@ S8 boundar ca sts,.are comnmercially
availdble a 18“6 5‘“? aFs% f’??ea PEHE QG qr irhnic aeal tampinal-grgups
catal ysts 15reom pb@eﬁclﬁ!ﬂsé rE&tibﬁﬁnﬂﬁfécﬁﬁﬁe ACEOf HE Rd ERoklg ah@ivent i on

i ndi vidual l'y m xture or side by side and in succession,

optional I'y Shlogrenmpat acidistepsis sty termipatorso as long eesuffigent ahenstic temainal
phosgene i mg{' E'Sf}fh@ Pesﬂftﬁg @p@txﬁe; EI%(AValHimee?l%fe )g{ﬂ ‘Hrgl'e?%%m term natgr

ammoni um or °p oni um c oni um conpounds™ar e
used as cat ak jnsmmatotmb hédedafter thé phcu;génaam and plamesa bt a haé ahygios whan

addi tion bef re t he ene ne erln referred. Th nmeterin of
fha ) ve pRoed ™S oR R ot & e gl R G B 8 DL TR i e ey

sol vent, pr et afcadbdindefd 1HeRhtaBAt, RREHE witth@e %&hl\f@t%ﬁoaﬁneﬁtﬁ@eter gani c
phase in the polycarbonate syntheS|s or as aquéous solution. In the

case of the uaé of tertiary amnes as a catal yst, for exanple, the
met ering t hdR HB§5ame Wapdn g reenagaiion of aﬂﬁ%‘l%‘a‘%l%ﬁpbﬁmﬁsbf INGREBTS Um

sal ts there‘?ﬂlxt\MeTslaf%h&ﬁm%%eﬁfs%ﬁﬁ%%nﬁﬂ)nﬁerﬂde@fb'tgé Oyn'u{z»s@ Tdafiyl ar

25hydrochl oric acids he use of da plurality catalysts or the
met eri ng of hpwevaromeh bianghiag ngnalar@ﬁddcmbef@ﬁ tlmthainysmnlnator(s)chmfexa;rmdc se

al so ssi bl t ff r|n res. dlffere
pl ace?% and (31 R (i]?r*oﬁ ér{é%f %eﬁg‘% %C%mtndf 1 anBun aca? ofqﬁlc ac?éc{%é)f %’fmrlﬁ%%

i s between Ghe(dlyphaebld 6 ofthdbcipeidbriteableysé Lbramhidgapddls. particularly
preferably 0.05 to 5 nol % based on nol es of diphenols used.

Examples of compounds suitable as branching agents and having three or more than
three phenolic hydroxyl groups are phtoroglucinol, 4,6-dimethyl-2,4,6-tri(4-
hydroxyphenyl)-hept-2-ene, 4,6-dimethyl-2,4,6-tri(4-hydroxyphenyl)heptane, [,3,5-
30 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-hydroxyphenylisopropyl)phenol, tetra(4-hydroxyphenyl)methane.



30l n the context of the invention, oligocarbonates are preferably

t hose of the general fornulae (I), (Il1) and/or (I111), in which
urepresents 0 or an integer from1l to 20, preferably represents 0 or
an integer from1l to 12, particularly pseferably represents 0 or an
integer from1l to 8, 5Yrepresents an integer from1l to 20, preferably

from1 to 121“]’)( feE bﬁ&b@t%m% fé%%&sr Pibte Ls"lfrﬁncgﬂ’%%géﬁ@?{eese”t s 0

or an |nteger represen an I nteger
froml to 12 4—@1hydmxyl:leazdxglaqml,eﬁmeabhqd regqurueis ehlbad®amt 3, 2vbis{ Rethek4-f r om

1to 8. referably have an average nol ecul ar
wei ght My, &P'drﬁfﬁyéi’& 3%38”‘%9#‘?% alf‘i'erabl y up to 3500 g/nol, very
particularly preferably up to 2000 g/ nol . The average nol ecul ar

wei ght aver @geRubtlgpaderted HrMhﬁatgmgaxi ar@B 3t1hs(3 nedHR} iR idraXy pRdne ) el @ht

aver ages ( re determ ned per meati on chronat ogr aphy
(OPC) usi ng Z)p"oThW‘%P’é'gg]&taEd ad, latriéd Q}’fHﬁ’Flﬂ’ e“Vrlﬂéthé%? ection of the eluate

signal can be effected, for exanple, by using the refractive index or

by WV absor ghistle baﬂal?él@fdr% RBcelPfloddiy 16 1R Rtidpfor Hid BregardioR BT t he
punp or punps, th ocar bonat e- cont a| ni ‘% reaction mxture or aryl
I

chl or of onnatelycarhenates a@ﬁ Hﬁgﬂkabd;)ateti@ma%remw A an fngeﬂﬂem iristhylingineir e i s

condensed | ty c urt he I kal |
sol ution, %L‘ﬁﬁ’é ﬁgﬁhmﬁg%ﬁ%tgﬂgxrpfn? and og neorf!? dst one
further Cat @kg{ﬁdpqﬁamdgiey@.lmhatgamhmﬁhﬁ&ltgsudilﬁagfoedxamﬁplgl ve - 25 -

di ary! car bona es ref e odi nents, thi eaction i )
effect¥d inteft ‘é@lﬁ”&ﬂ%" ‘Fmamb H’SP&? IB‘PmW@a‘Htt‘Ef%ﬁ’é' ‘é’ﬂhl"?fo’é‘é‘?’i es.

Sui tabl e r eaplofEs th@hidk W dfRRR Eﬁlﬁl&t@éﬁet?d%o%%ﬂa&e%d ®ephaphsltsah ans,
such as, for exanple, stirred tanks, tubular reactors,  punp

ci rcul at | on cprRRHNgs SorTespeTshERo thmwﬂetmnded:mmmamucomom&mﬁe (cf.
For Sxamp! & bhloul Wt aekhibed R e FRariRkh ARl Blork B 90 Phase

reaction mix gontaini ng t1aces. ppm
of chlor ocarcbmmercwﬂl;rl avaitstleds avdfaetilidrso ﬂﬁ@eﬁsadslmlﬂbdtlhehmi Srﬁaedmmst e

Dy oBRIALT O SELLLLRR, bRl oted Lot PRSCE SeRauon), TDc aaletls,.
pol ycar bonatyg spi¢RhdSduscedSion, optionally also before the phosgenation, but meterings after
the phosgene introduction are preferred, unless an onium compound - i.e. ammosnium or
phosphonium compound - or mixtures of onium compounds are used as catalysts. In the
case of such an onium salt catalysis, an addition before the phosgene metering is
20 preferred. The metering of the catalyst or of the catalysts can be effected as such, in an
inert solvent, preferably a solvent or one of the solvents of the organic phase in the
polycarbonate synthesis, or as aqueous solution. In the case of the use of tertiary amines
as a catalyst, for example, the metering thereof can be effected in aqueous solution as
the ammonium salts thereof with acids, preferably mineral acids, in particular
25 hydrochloric acids. With the use of a plurality of catalysts or the metering of portions of
the total amount of catalyst, it is of course also possible to carry out different metering
procedures at different places and at different times. The total amount of the catalyst
used is between 0.001 and 10 mol%, preferably 0.01 to 8 mol%, particularly preferably

0.05 to 5 mol%, based on moles of diphenols used.

30 In the context of the invention, oligocarbonates are preferably those of the general
formulae (I}, (II) and/or (III),



10an aqueous phase or fed to the wastewater working up where sol vent
and catal yst fractions are separated off and optionally recycled to

t he pol ycarbonate synthesis. In another variant of the working up,
after the organic inpurities have been.ggeparated off, in particular
from sol vents and pol yner residues, and optionally after a certain pH
has been established, for exanple by addition of sodi um hydroxi de
solution, the salt is 1l5separated g ,an be fed, for exanple, to
the chloral kali el ectrolysis, i d phase is optionally
fed back to the pol ycarbonat ' tng up the at | east

t wo- phase reacti on m xture conpletely reacted in the diaryl carbonate
preparation and still containing at nosf) traces, preferably |ess than
2 ppm of aryl chloroformtes, settling is allowed for phase
separation. Aqueous al kaline pha is 20f ed, OptIO al Iy conpletely or
partly in conbination wgth K W wat.er wor ki ng- up,
where solvent and catal yst f . by stripping
and optionally recycl ed ilneo ylrocagbonate sy eglgg'ln

anot her variant of the working-up, after the organic inpurities, in
particul ar solvents and catal yst residugs, have been separated off
and optionally after a certain pH has been established, for 25
exanpl e by additi on Qf hydrochlorlc agi the salt sol uti [
separated off an S
el ectrolysis, wh
di aryl carbgpabe 3 ' 3

pol ycar bonat'e or diaryl carbonate can then be purlfled in various
ways known to the person skilled in the art for renoving the

al kaline, ionic 300or catalytic cont ami ndli ons. Even after one or nore
settling proces optionally supported by passages through settling
t anks, stirﬂ%W'{gnks coal escers or separators and conbinations of
these - 26 - nmeasures - it p tiopally bhei possible to neter in

water in each sef&FaERRA 05?% r 2o tgaﬁar%aam reRressats U qf 2g a1gesr n

circunmstances W §ni @ 195 FarQéulA6) h¥@rBly x@ﬁ%&.‘n\é&) Pk liROp BRI B 8, The
organi ¢ phase still contains proportions of the aqueous aIkallne

phase i fine droplatss adthidk: £5% 16800 ﬁ%&sby froh § ¥ 13, @hﬁ c
separation of theal kaline, "agueous 5phase, the organi %ase can be
washed once or Seﬂ@rﬁﬂyﬁnnebuwﬁakddlIute aci ds, mneral aC|ds
carboxylic acids, hydroxycarboxylic acids and/ or sul phoni ¢ aci ds.
Aqueous miner al epiaients Dior pamtdgeufram 1hy 80,gedfbmbliycemesedts Opiras frhegens

acid, phosphori € ggll ldtoolr.'l, particularly preferably represents 0 or an integer from 1 to 8.

Such oligomers preferably have an average molecular weight M,, of up to 5000 g/mol,

10 preferably up to 3500 g/mol, very particularly preferably up to 2000 g/mol.

The average molecular weight averages stated in the context of this application are
weight averages (M) which were determined by gel permeation chromatography
{GPC) using polycarbonate as a standard. The detection of the eluate signal can be
effected, for example, by using the refractive index or by UV absorption in the region

15 of for example 254 nm.

From the pump or pumps, the oligocarbonate-containing reaction mixture or aryl
chloroformate- and/or diaryl carbonate-containing reaction mixture is condensed in at
least one reactor with addition of further alkali solution, optionally chain terminator(s)

and optionally at least one further catalyst to give polycarbonates or reacted to give



m xtures of these acids are preferred. The concentration of these
acids should preferably be in the range of 0.001 to 50% by wei ght,
preferably 0.01 to 5% by wei ght. 10Furthernore the organi c phase can
be repeatedly washed with desalinated oysdistilled water. The
separation of the organic phase, optionally dispersed with parts of
the organi ¢ dfifis@rboahit€ Tn plagerich SinbbdlHRhts VAR ReatiSPR effected ethsddbY¥r a
means of settling tanks, stirred tanks, coal escers or separators or
conbi nat i onPlyplity wéecactgissonrasted in serisei Svijale saptorsdor Be meaeiéon drpanshe
wash wat er : %ﬁ%h L.AN j f
15active orqggggﬁgghﬁﬁﬁl g’%%k%gﬁgﬁgﬁﬁbghgﬁ%gF&%%?ﬁ%@%ﬁ%ﬁg¥§B&?ﬁtion,
bet ween t hes@cula$in ste@s, mscadéstiberedined vasbinginns deras (cf ploeéammbd Kig. 2

di ssolved in %he ol vent on which the polynmer solution is based, can
optionally 158 5ﬂaid. Hydr ogen chl oride gas, phosphoric acid or
phosphorus acid, which can optionally also be used as m xtures, are
preferably umedolieigup thoat loast thd-pishsd avtoarhRiNad ilbentiidiftrddas)s

obt ai ned shoul d preferably contaln 20not nore than 5% by wei ght,
pref erabl y |pé%f§ra€1wé?§s ihﬂilt}’g;’%i‘)é?hl?m%?%‘bwé PRI Which ipcated laghw | ess
than 0.5% Db j ; : i r The
i sol ation O]}ﬁo%'yﬁgﬂgx?ag?@r{epaggtﬁcg%%ﬁlgggsr%@gﬁ@i)g%gte %?gdggﬁr ea?lg fected
by evapor at iatialing phaseisopliomably répyclee shsllpér pastippiortbd polyarboasta syntiosisas

heat ed, entrai nin s or preferably distillation. 25The diar

car bonis os. A 2ikPuiBi® br BT Bk BsbuRtbirg o NpL G

di sti ngui shethctiynspeed departitedoffiantiogtiorally kdeycléddo RO P&H8onate dyBésys. Bood
transesterification behaviour, so that a polycarbonate can be

subsequent | YRRPEPEFY of fHisrErkamuprafisx Beioraantc igpantiasaverpren separayd affe
di aryl car bgpasfeulhtorh BvERERAT E)y;/&? rr]ééfcxu | 9hPbAtfonally after certain pH has

300l i gocar bonat es/ pol ycar bonat e nmel't transesterifticati
process is laovestabtigheds foeexampde by addgioared sodiurd dgdnokide dolufian, thexaltpl e,

i n Encycl oped| r jence, Vol,. 10 (1 mstry and
physt o of ot of At BB oede Soma o enlgrlRl e Ve B0,
9, John W I eyusanspigas, optiosally(fdd@batk t@the Yolylarbordddsydfhasis. The i sol ation
of the polycarbonate fromthe solution can be effected by evaporation
of the sol v%nt b .rreaqr@ of. tenperature,  vacuum or heat ed .entrai ni_ng
gas. Qther i"SbPEEI¥ £ Agt Gphasgfeagipg prmre el irasiedin the !
preci pi t ati Qarbopdé fiebﬁaﬁ@ﬂéiﬂ!ﬁiﬂ BbhtQiRing fat ;& 1Ry FRIPMIAES BN ygﬁ;ﬁ,rbf
and possibly also the isolation of the polycarbonate are effected by
di stilling &mf chiReofemaleniettliopisitiawed fr bjess spperatientAqugosraikabinpplrst isn,
the tojgm "1 l8s BpRifiF Sdmplbiy 6§y EmBnAIRSRRSwhh pRARYo 1R Sedlwater
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working-up, where solvent and catalyst fractions are separated off by stripping and
optionally recycled into the diaryl carbonate synthesis. In another variant of the
working-up, after the organic impurities, in particular solvents and catalyst residues,
have been separated off and optionally after a certain pH has been established, for

25 example by addition of hydrochloric acid, the salt solution is separated off and can be
fed, for example, 10 the chlor-alkali electrolysis, while the aqueous phase is aptionally

recycled to the diaryl carbonate synthesis.

The organic phase containing the polycarbonate or diaryl carbonate can then be purified
in various ways known to the person skilled in the art for removing the alkaline, ionic

30 or catalytic contaminations.

Even after one or more settling processes, optionally supported by passages through

settling tanks, stirred tanks, coalescers or separators and combinations of these



skilled in the art and is described, for exanple, in "Therm sche
Trennverfahren [ Thermal separation processes]", VCH Verl agsanstalt
1988, page 114. |If instead a 1lOheated carrier gas is sprayed together
with the solution to be evaporated downgthe term"spray

evapor ati on/ spray drying is used, which is described by way of

exanpl e in Yadaslkes - l%lsmﬁh@mﬁﬁ@ﬁg PREBIAD BT tl@hteMBleh A epREH

[ Basi c operations of chemcal process engineering]", Deutscher Verlag
| | k Grundst GP¥IE sehgstion stepp docerthi: dircomibteiash With altpetise 9O actiag pr passsemlxmg
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effectlvefl rocess, nt rat ed I carb te nelts, are
ot o ncu. | Pt DL phas e be TG Bhoeds e el v e e g g gineta

heat ed underacik i c@iHoklicSaRRY @d@@@ﬁ%mc RE@S & sh@héxﬁmasama&%s above
t he boiling point under atnnsg eric pressure and these 20solutions

super heat ed miagrak goids, mpagionss W}ﬂ,orwaélﬂs plrasplares adid phesphoritoastd 9tnt o a
vessel at %f{f?l'fe%%?ﬁ{ege ?dsgatr? ﬁr{gm&) hﬁlre c8n Lzt ro?‘thesé acgc?sysh ﬁg t her

advant ageous to ensure concentra |on S
wor ds t he t engfemblybeén dikcages o60.00he Kepey tveighi, pg:ferﬂﬂ?OJO(D&o shos erigho.

be t but bl h two- to f )
e oo oIBR8 ARt rbd cBR oF EReedl et B dayftgd br disiiied
concentrat ecvAe! Ve PRI of AR Bibric f)ﬁydé ?Q&f’all?%ﬁpﬁ’sémﬁ%%rfs%‘?mey from

the nelt by neans of vented extruders for exanple 991,
EP-A 0 411 %igpnicydask, afteygie IBQS’IdHEEY?ShIB@PSE@ﬁgf)ted bhimgarfsiof mtémamkat ors

(cf. for ex%{ﬁ%(ftaﬁ@ @ba(l)esgé'z opé@.rato{‘ fcbﬂglngﬁél{po?ﬁﬁgé) 1&% and

evaporators or Trictio or ‘exanple g450)
optionally q:bsmblwtdmetaddltha washoiatﬁrbembn thierwaaly siﬂ%lﬁhorﬁuﬁ’wnashe use of
nitrog 30 of a vacuum (cf. for

bon di oxi d th th
e Ep. AR GR G e TR T DU DORCRbORAIE TSR R St vl
al so by subseghieBs difaftst Bk iadakd, @Eld£ %f‘eferﬁ@l? dﬁ%@l%ﬂ 8 tﬁé%oﬁe%rﬁ\%m&@ﬁh)s

and/ or expul si on of the residues of the solvent heati ng

sol i d phase pptymer sjution is pgsed, can arinnallybe added, s#éseirm ChDEdM@OPIE@ﬁm):
These procegsas: | ?&Pﬂé}% L08 vﬁﬁﬂ‘%aﬂto ?am PEHB’ 'b% G5l Q ik ilkes, £és’||)(ng) fa%[ are

described in the eraturé and are o the erson
the art. Poluyahiconlae gulgﬁamdlmrboaate solixtionnhmrsoﬂndlﬁed-shbﬂd(ptﬁfaabmdoxbadn

di rect Spi nnl of t anul i on or by use of
di schat’ge edf 8@#@ hf/ﬁgg % ﬁ?’ﬁ% (i"é’“é%rtévc‘f" trHerEéPi*mS‘r‘lar der
li quid, genercttrhMyWas &fan olj% B?tvergdﬁbﬁw%ﬁaﬁeﬁﬁé Ja@eatdti¥E Brocd, be
added to the polycarbonate fore the extruder, optionally with

use of stati % ers or by side extruders in this ext ruder .
The isolation of the diaryl carbonate from the solution can be effected by evaporation

of the solvent by means of temperature, vacuum or a heated entraining gas or

preferably distillation.

25 The diaryl carbonates prepared by the process according to the invention are
distinguished by particularly high purity (GC >99.95%) and very good
transesterification behaviour, so that a polycarbonate can be subsequently prepared

therefrom in excellent quality.

The use of the diaryl carbonates for the preparation of aromatic
30 oligocarbonates/polycarbonates by the melt transesterification process is known from
the literature and is described, for example, in Encyclopedia of Polymer Science, Vol.

10 (1969), Chemistry and Physics of Polycarbonates, Polymer Reviews, H. Schnell,



Al ternatively, the polycarbonate solution can be subjected to a spray
evaporation. 10 During spraying, the polycarbonate sol ution,
optionally after heating, is either sprayed into a vessel at reduced
pressure or sprayed by means of a nozzlgwth a heated carrier gas,
e.g. nitrogen, argon or steam into a vessel at atnospheric pressure.
| n both casag, penmiennel did 2 mol 1 ddqkeoseanpemosat ed) of the

pol ymer are obtal ned, depending on thé concentration of the polymer

solution, fromwhich the |ast residues of the solvent 150pt| onal |y

al so have t dhpéisolainn pbthe 2olysirborate frons theesolution cayy barrffested bagvapsration of

obt ai ned by
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nonsol vent carbonate. The nonsol vents act as precipitating
agents. Her équn@iorl»st he tevan flaghersoeesy | if ygeds Sich @dresessin knovanisubg pessont he
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additions o of nonsdl vent SO be a vantageous
to use 25di fillarmnk sepwaiswl precasses)’ ‘FHCHeYatqgk@staltﬂ P8 tphge . If instead a

Syl ondhbnoedr HRARARS Bibat beb B uitBr RS S A N B o

i sopropanol “spsef enapsratisonSltapanyingDls B¥A Wi, is a6efidihy Wiy dRekhdple s Of
t hese are used as pr ecipitati ngq agents here. During the
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precipitati '&He oce%%%gﬂﬁl&ﬁfﬁ%r’ %&E@e? \%eﬂ WS i A RPN S 286G eased

to granul es a cri Int case spray evaporation and
addi tives areélticp,tpagné% ykll thesequloneesds are-deR@ibed mohd phtdrit dcbrpuedodins ar e

t [ i.cle f b i f
mor e monsol ek B BERpUSs Ga Bl fedintls Bincoue. neati ng bel ow

t he gl ass transi t| on terrperature and are further condensed to give
hi gher nol edd mmowatiofjiesolveht Hyhempdrigen@isslliap bifpowethé ;echxavﬂlydﬁcfréer ent

termnal gro nolic and . chain term nator 5end t
sol i d- phage gfgﬂ’d’gﬁ]ggl PTBFFSFg" é@éﬁonc‘?‘?‘f@teé‘d@ Angse m&fﬁ%ﬁrﬁ @?e (—:IP\")IES
for increasif pbeess %P}&ﬁéﬂ RolRfionseee Rpedtdily &\éteagmaé}%ngm a@a{)eraﬁxﬁﬁ%ﬂehk y

(stabilizers), S|an| ying the processing (e denoul di ng agents
flow i npr ov@f@sufaﬁltp@PQ’@WéeSa’QéYﬁTh? b@hnmpttundgr atmespbetis/pressurerang dresd es

Lo Ceripl 1 \0Rl AnAGke TR L &m0 SHER. AR LRSS 1oL KEJERORLL 09,

agents, colorants, ass t1ves can a

t he pol yner lmbtesmmjiexg dmaisbljﬁrmlprdsm.geﬂhﬁay beadvaytaghaas toaghsiive xHatithes or
|naplurallt%CI different, 1ﬁtureg This can be effected directly
during the iC¥eRE39R sECH ABINREISF Fordsghe tepperalyesiagsR of Sy syperpraling afen a

so-cal | ed cQoBPRBG tHBe ﬁoaergemfep@féﬁabw %2R0k athHE rmfaﬁrl&a%@ tedseof can
be added as a solid, preferably as powder, or as nelt to Fhe pol yrner

nelt. Anoth E{J\Od @L m?t eri n is 15t he use of nmsterbatches or
m xt ur es of Bhe AR SOt £HE %SEPYQW&“WW?QW@WM polycarbonate

25 melts thus obtained either directly from the melt by means of vented extruders (cf. for
example BE-A 866 991, EP-A 0411 510, US-A 4 980 105, DE-A 33 32 065), thin-film
evaporators (cf. for example EP-A 0 267 025), falling-film evaporators, strand
evaporators or friction compacting (cf. for example EP-A 0 460 450), optionally also
with addition of an entraining agent, such as nitrogen or carbon dioxide, or with the use

30 of a vacuum (cf. for example EP-A 0 039 96, EP-A 0 256 003, US-A 4 423 207),
alternatively also by subsequent crystallization (cf. for example DE-A 34 29 960)

and/or expulsion of the residues of the solvent by heating in the solid phase (cf. for



m xtures. Suitable additives are described, for exanple, in
"Additives for Plastics Handbook, John Mirphy, Elsevier, Oxford
1999", and in "Plastics Additives Handbook, Hans Zweifel, Hanser,

Muni ch 2001". 20Exanpl es of suitable aDQ%pxidants or heat stabilizers
are: al kyl ated nonophenol s, al kyl t hi onet hyl phenol s, hydroqui nones and

al kyl ated hygra Mi{{?lﬂ%sggéz%@?ﬁg:e,{ 9?\?3 gﬂ%dglf%% #}1‘?5&%@6&5‘6 ols;] tgggﬁwatuses
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triazine co ﬁ%ﬁ%§f %ﬁylaninophenols, esters of 1343, 5-di-
25tert-butyl™-4- ngyphenyl)propionic acid, esters of
J3-(5-tert-butyl-4-hydroxy-3- nethyl phenyl)propionic acid, esters

of i | - (3, 5- di Rywhrdbeaty krafuley darXy phesible -)herodbpimedibg dieitdpinaing @f theddelt and
3,5-di-gert-butyl -4-hydr ox enyl acetic acid, amdes of . , |
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thi osyner gi Sdffebted 04 8r undSCIRNAR ¥Rl WatbiIBk Sudep RS BT £Rlitives can be
phosphoni t es, phosphonat es and ‘phosphanes, benzof uranones 30and

i ndol i nones.adpediodhe plycarhonateinpdirheore thetsstedes toptiphallyeyith use of Satigani ¢
phosphites,Ig&gggpgggﬁggﬁﬁQgsﬁqﬁﬁ%ﬁnﬁgpsphanes, generally those in
ete

whi ch the organic radicals conp y of partially conprise
optionally substituted aromatic radicals. Sui t abl e conpl exi ng
agents for hdtermativelyaths palydarborataselittioa karriat subjrciof td 2 geasevaporatikal i

are, f ex l e, o-.or.mphosphoric ids,. c l.etely or rtl
asteri  ed pgimBrresn pRRSERHA SR CpF e eE featpats ALty
absorbers) an®,a vediel &tadtieb@predsutelorspRy el BXiBAHe BY A hOLNZ Qi h AddddeSrier
2- hydr oxybenzophenones, esters of substituted and unsubstituted

benzoi ¢ aci &S e PYICEET STECHAE Sicam| NP hyeheriaimasphedspresgnindwth casesp -
hydr oxyphen p ST G- 74 j i "

et Yo g b o S5k e S b 4 e on
Pol ypr opy| erenentraiiinsofdhopeymer sohutioonfiainm svhich thedadt mesidues obtka sgivent

sul phopes or__sul phonani des ,as stahilizers_.can_be used to prevent
damage by oA igEs hrre DIIHAOHns POSEATTrSEr epiles b hiablpined by

i ndi vi dual | yméihs bfa €pifvufdihi eXPudanshdafiBscaahe Shihking e foB) AMitives 4she
pol ymer. 15l n addition, processing auxiliaries, such as denoul ding
agents, suchieggibed ghovecampe alded i the seinhery astto thesytredesitself Sftey, ibmpyke
may be adde I B3 e yceryl
nonost ear at gleg%gd%r elé er #‘g%ggﬂ%hesﬁg%{ggﬁggg&ébggﬂﬁgé as apbm&b;lgﬁ‘%e,

pref erably ieftrasiomemimgto the 10w dalktdensiGoolf thevpoingers andflsled. on t he mass of
the conposition. Suitable flame-retardant additives are phosphate

cot o520 I ARRD e ARSI SRR LSe

optionally still concentrated polycarbonate solution by addition of a nonsolvent for
polycarbonate. The nonsolvents act as precipitating agents. Here, it is advantageous
first to add a small amount of the nonsolvent and optionally also to allow waiting times
between the additions of the batches of nonsolvent. It may also be advantageous to use

25 different nonsolvents. For example aliphatic or cycloaliphatic hydrocarbons, in
particular heptane, isooctane or cyclohexane, alcohols, such as, for example, methanol,
ethanol or isopropanol, ketones, such as, for example, acetone, or mixtures of these are
used as precipitating agents here. During the precipitation, as a rule the polymer
solution is slowly added to the precipitating agent. The polycarbonates thus obtained

30 are processed to granules as described in the case of the spray evaporation and additives

are optionally introduced.

According to other processes, precipitation and crystallization products or amorphously



brom nat ed phosphoric acid esters, brom nated oligocarbonates and

pol ycarbonates, and preferably salts of fluorinated organic sul phonic
acids. Suitable inpact nodifiers are butadi ene rubber with grafted-on
styrene-acrylonitrile or methyl nmethacrygate, ethylene-propylene
rubbers with grafted-on mal ei ¢ anhydride, ethyl acrylate and butyl
25acryl ate rddbBeEs pitihdls SeakiediRn 1%%&&11&@?0?&%?}5?}% &er vapours of one
styrene-acrylonitrile, iInterpenetrating siloxane”an cryfagk

net wor ks wi tdy mprafiersdivents fretphlycartrenas evithl sechdtapeous heating below the glass
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or have, a gl.ass-1jke fractur i th broken cut .ed or, remaini ng
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possi bl e andiekigddanixiPesast il @PlubAHPOIifetefl RikREds! DHIS caSbddFReicBluRe@R t he
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pref erably Jreferablyravpowiér] er asmeelt te it folyofier triedt. gnathed methadt ¢fingdtersng is
shoul d, be befween.1l an mm__.pref erabl y bet we 2 J15and 8 and
he el Bht ooy S0 MRl batthmRh ol B eg Shtt ren s ey it

G anul es whasgtuiét i o of di aneter, of the average dianeter in the case
of an elliptical cross section, to length is 0.8 to 1.2 are

preferred, d granul.es hayin atio of about 1 ar articularly
preferred. Thuede 6@(&%%?&%8%&@38%&@&9?% A %rﬁ‘.l%ma Tangbook,

di stri but i oryghRBubHy PMeAs, DREH PO 4@ iR FEh&TcS ﬁeditiheﬁ{m%e&e kG

havi ng di mensi ons "as 20uni form as possible. Cooling, spinning,

granul at i on Zayrifel, Flansendurjge 2801’ ansport or the conveying of the
granules with gas or liquid and the subsequent storage, optionally
after m Xifg [ i 18 d be designed so that,
in spi?ﬂe of anyggctS g?#@ggﬁéﬁg%*‘%tﬁg‘gﬁéﬁ%%ﬁgTﬂeés far as possible no

inpurities are ap{g{lui ed to the polyner surface, strand 25 surface or
granul e sur fadkydatecsmenpphienols, alkysikiampthg(pheneds, hydrbquisiresanvblieylated fr om

t he machi ne y -l | wbri cant.s d other. Liquigds.and.salt
fromuater BMRASBRsSH s b ERY Ba T iuetu sttt Ragufibercts
appl i cat i on @+ Nemds$ beredybéamspouads, hedrpofbgnBisedrhapadiegalyhatibe process
accordi ng tg‘l %lhe i nv}gnti on. 30The %)ol ymerﬁi%gr pared by the process.
accor ding td¥ &Y TGS L MBAUHIS, ez nn corRRi ey ReyiamigpPhga g psters of B-(3,5-di-
di stridguti 0ﬁen-Bﬁt?f-%ﬁ&b)(y&l\égﬂ)]?ﬂgmﬂﬁﬁéi@,V@ferstc{jf@f(SIt&@-%@typfl-‘?@@xroﬁ L3.

y y

according to the prior art by phase boundary procéss. "Preterably,
t he pol ymer gnethylphenyl)propionic acid, esters of p-(3,5-dicyclohexyl-4-hydroxyphenyl)propionic

acid, esters of 3,5-di-tert-butyl-4-hydroxyphenylacetic acid, amides of 8-(3,5-di-tert-
butyl-4-hydroxyphenyl)propionic acid, suitable thiosynergistic agents, secondary
antioxidants, phosphites, phosphonites, phosphonates and phosphanes, benzofuranones

30 and indolinones.

Preferred antioxidants or heat stabilizers are organic phosphites, phosphonates and



T

- 32 - prepared by the process according to the i nvention have a
nonuniformty Nof 1.1 to 1.6 (depending on the viscosity of the
pol ycar bonat es prepared). The pol ycarbonates prepared according to
the invention are suitable, for exanpl €, for the production of
extrudat es and noul dings, in particular Ghose for use in the

appi 1 cat1 ongoiatrs dentp B ok it b e il e s operdaly
gl azi ngs, d!cbﬁ&woggﬁﬁﬂmbsdtﬁéﬂ)a&%ﬁéfaﬂﬂﬁlsor optical data stores,
such as audio DVD R(W, mnidiscs in their various

read-only o ciordabl e and optionally also rewitable enbodi nents.
Exanpl es_ of ?‘1 hesmRIpENg WFS&ﬁ"sheabmneWStaﬁééqr neptiglization afitecesjatkel of
the present FP LR hbie - @

be requi reda?e[r)l many %r gbaso 0 PBO%Wogﬁng{sdy Cg egr%g?ll %ﬁ@%gﬁl&%ﬂt

vi sors Sof her peasphit®. Sheet s. 3. BI ow- moul ded bodi es (al so
see US-A 2 964 794), for exanple Ito 5 gallon 15water bottles. 4.

Tr anspar ent ets i n rticyl ar
hol | ow charrbsépﬁgéﬁ%l}t%&g{hzméﬁgrﬁ)f(}é&fr eeﬁ?rﬁgleb%ﬁl"di ngs, such as
rail way st ahydms;,rph@ﬂ)ﬂﬁﬁhmﬁmle&@hﬁdr@%tﬁt@pﬁ@ﬁ&h@ﬂ&tew of substituted arRl
Optical data stores, such as, audio Ws, DCDs, DVD-F\;\QS
20ni ni di scs "ARRSttHEd §G‘H§é‘cﬂ9§1ﬁta°@é%‘6§sé‘6HﬁW§‘1“deed%$qsi xapiidge 2-(

housi ngs or h&ﬂl@ﬁﬁﬁh@nﬁ) 13- tr@zlngﬁﬁ%bslﬁﬁffémn% SRR Qi lﬁht@&ﬁﬁuotr le
optional ly pfintable surface. 8. | anent s and W I es see BER
11 37 We67) . are particularly preferred. ghtl ng applications, optionally with the
use of glass fibres for applications in 25the translucent area.

Polypropylene glycols alone or in combination with, for example, sulphones or

sulphonamides as stabilizers can be used to prevent damage by gamma-rays.

These and other stabilizers can be used individually or in combinations and are added

in said forms to the polymer.

15 In addition, processing auxiliaries, such as demoulding agents, such as, for example,
derivatives of long-chain fatty acids, may be added. For example, pentaerythrityl
tetrastearate and glyceryl monostearate are preferred. They are used alone or as a
mixture, preferably in an amount of 0.02 to 1% by weight, based on the mass of the
composition. Suitable flame-retardant additives are phosphate esters, i.e. triphenyl

20 phosphate, resorcinol diphosphoric acid esters, bromine-containing compounds, such as
brominated phosphoric acid esters, brominated oligocarbonates and polycarbonates,
and preferably salts of fluorinated organic sulphonic acids. Suitable impact modifiers
are butadiene rubber with grafted-on styrene-acrylonitrile or methyl methacrylate,
ethylene-propylene rubbers with grafted-on maleic anhydride, ethyl acrylate and butyl

25 acrylate rubbers with grafted-on methyl methacrylate or styrene-acrylonitrile,
interpenetrating siloxane and acrylate networks with grafted-on methyl methacrylate or

styrene-acrylonitrile.

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

30 glass fibres, (hollow) glass spheres or inorganic fillers.



10. Translucent formul ati ons containing barium sul phate and/ or

titani um di oxi de and/ or zirconium oxide or organic polyneric acrylate
rubbers (EP-A 0 634 445, EP-A 0 269 324) for the production of
transparent and |ight-scattering shapedzgrticles. 3011. Precision

i nj ection-noul ded parts, such as holders, e.g. |ens holders;

pol ycar bonat BsyGRiRktk Siehg wil ASferd bx%ﬂ@c%d%?‘i’so?a@ioﬁgfthg'ﬁ?‘gﬂér tional
content of 1-10% by wei ght of nol ybdenuni di sul phi de ase n the
total noul di W@P&W@él)g espun rsirhid/ fours duotgr axdie he®iZand tooledpith gad, e.g.

i nstrument p L in particul ar Lenses for photographic .caneras and
ei ne caner asﬁ{@%ggf}’ (%f cf§§'§g?hqf§£ gﬁllle(%{y W%h%nr%ptg%?‘gﬁfﬁgﬁﬁﬁ? Siep e
particul ar ophnutatd fnicomaserdiHR- Aalatl8ga®Odthrsavich duktgRtwHeh &t plehint, (514
El ectrical insulation maferi ?I_s for electrical conductors and for

pl ug holsi ngd&2BRY ¥bhFARHngrall.dn alt. URFeIdnsTbEas, sueh as NEBEINLTESOB pHOWREET
plug hotisi m . . .
ousi ngs. 16yaNehHRmKingYnghd @é%%{l?)gﬂie%ﬁﬁﬂ%té%f?lgﬂé-ﬁl:kg %rrpagﬁiteﬂi%\ﬁ{[gsa bBfd

organi ¢ photoconductors. 1018. hts,
di ffuser scraeHiptioal crassesctibe abrough & smivieth suethceafoph rrabimomis Theut hdges

cr ockery. and R BobPE oyt Ree St BB b BRE Y i Nedne e
sector, suchresdiuegbathenwsedyes.i Grafules WiaEhare forkle@ A6l Snidrinlly ABIssible and have

bunper 1522. Sports articles, such as slalompoles or ski boot
fastents. 225 fenmaiHpg Broietipls a8 9ossibleon e ot adgereane desirble. Epgibprmore,

basins, lett : ' | ' '
bonee o5 i Bt Edctioffn (MR Sho 6N BP0 B P&, ottt PHLEH
hai r - dr yer s, 100 afig’kgofigrahilese The dramttene thoghsle parttleashodidielbstweem 0 Ser s,

planes and SAfSnd 10 mm, preferably 1 to 8 mm, particularly preferably 3 to 6 mm, While the

length of the granule particles should be between 1 and 10 mm, preferably between 2
L5 and 8 mm, and the weight between 10 and 50 mg, preferably between 15 and 30 mg.
Granules whose ratio of diameter, of the average diameter in the case of an elliptical
cross section, to length is 0.8 to 1.2 are preferred, and granules having a ratio of about 1
are particularly preferred. These parameters are subject to size distributions,
distributions as narrow as possible are preferred, i.e. granules having dimensions as

20 uniform as possible.

Cooling, spinning, granulation and the subsequent transport or the conveying of the
granules with gas or liquid and the subsequent storage, optionally after a mixing or
homogenization process, should be designed so that, in spite of any static charge build-
up present, as far as possible no impurities are applied to the polymer surface, strand
25 surface or granule surface, such as, for example, dust, abrasion material from the
machines, aerosol-like lubricants and other liquids and salts from water baths or

cooling systems possibly used.

The present application likewise relates to the polymers prepared by the process

according to the invention,

30 ‘The polymers prepared by the process according to the invention have a narrow
molecular weight distribution, preferably even one narrower than those prepared

according to the prior art by the phase boundary process. Preferably, the polymers



2026. Washing nmachine port holes. 27. Safety goggles, sungl asses,
corrective glasses or |enses thereof. 28. Lanp coverings. 29.
Packagi ng films. 30. Chip boxes, chip supports, boxes for Si wafers.
2531. Ot her applications, such as ani majp shed doors or ani mal cages.
Surprisingly, the diphenol pollution or nonophenol pollution of the
wast evat er  GRblatbdyhe BB césS dierdindib thdBVEHHRA Bave ALGRNTHMALIOof Nto 1.6
invention. The use of punps having a triple function as m'xing unit,
reacti on spdéeprehding pnheolisegeihveefitheapdlyarbongps pepaged)! chl or of or mat e
and/ or diary! carbonate preparation step and 30conveyi ng unit has not
been descri ] ' feQr
he. prepar at | SHoBSeT bRk &ebling (e MVRREBL ALK, RESEERT: 1

i nventi on t ithe plodwctich of exterdaes end mbultiags, iropdriiaslarsikose fforaseirahe nor e

punmp(s). for the continuous preparation of pol.ycarhonate or. diary]
car bon_aist e bf@ﬁ@_‘"ﬁ"ﬁﬁ@@ ‘ﬁ@hﬂ%é?@ar g dgared qfﬁgél‘?’/a? a%”imf’m‘_ﬂ’ﬁﬁ%lfgjm’ or
operating acexamfle\theéts, il @-vedlPshedts, 'l Dips, RIEfReH RtRns, M8hPEoverings or optical
t her nost at abl e and havin | east 1 n each case one entrance for an

1
organi o and GEF SeTe SR a5 SHde £ D-BOV)-AIPI 'V PR (R Fimidisesindssr Yagous
g _ | VPR indes
ehal n {1 kRt oGP G RRR AN Oh AUIiaR, 2! kol i

solution, cata and a one “exi t

ol i gocar bonat e-contai ning m xture or aryl chloroformate- and/or

di ary] car bdfxamples ofifuathar applindtions;rbet witheat Hoitingi theshbjaot ofithe presant t hi s
punp ogotheseveonﬁn;gsé .both the continuous m xing of the 10organic and
aqueou phaslg, R Eﬁ’gani c phase containing at |east one sol vent

suitable for the | ycar bonat.e or diaryl, carbopnate and sone or, all of
The phosgene ald SRS OB TEITHTE BBt b e i o8 RePemEn Y bujding
nmonophenol (s), wWatktleaash Ak, and 8 HidrPsrheBiids t he reaction of the
di phenol (s) or _nonophenol (s) and phosgene to give oligoearbonates or

aryl chl or of onfat®®€tand/ or di aryl carbonates are effected.
3. Biow-moulded bodies (also see US-A 2 964 794), for example 1 to 5 gallon

15 water bottles.

4. Transparent sheets, such as solid sheets, in particular hollow-chamber sheets,
for example for covering buildings, such as railway stations, greenhouses and
lighting systems.

5. Optical data stores, such as audie CDs, CD-R(W)s, DCDs, DVD-R(W)s,

20 minidiscs and the subsequent developments.

Traffic light housings or traffic signs.

Foams having an open or closed optionally printable surface.
Filaments and wires (see also DE-A 11 37 167).

© o N o

Lighting applications, optionally with the use of glass fibres for applications in
25 the translucent area.
10. Translucent formulations containing barium sulphate and/or titanium dioxide
and/or zirconium oxide or organic polymeric acrylate rubbers (EP-A 0 634 443,
EP-A 0269 324) for the production of transparent and light-scattering shaped
articles.
30 11. Preciston injection-moulded parts, such as holders, e.g. lens holders;
polycarbonates comprising glass fibres and an optionally additional content of
1-10% by weight of molybdenum disulphide (based on the total moulding area)

are optionally used here.
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15The punps al ready descri bed above for the process according to the
invention are suitable for this use. Centrifugal punps, particularly
preferably peripheral wheel punps, are particularly suitable for this
purpose. Al the references described abgqve are incorporated by

reference in their entireties for all useful purposes. 20Wile there

i s shown and dgscy] . | cl f i t S.e i.ng the, .
mvent fon it el PPRE nEhn A pa L B hrh e A R R o B cine
various nodifi cat¢anrsasdDE-AEA0I dAgenent s of the parts nmay be nade
wi t hout departi fromthe spirit and scope of the under|yin

i nventive concégﬁﬁﬁﬁrﬁnﬁlﬁiss?ﬁé’eﬁl%Raglct‘}%FOPticf"rl ’%@85 &3"{?@3385‘80 | ar
forms herein showjsimag s@ipscri bed. 25EXAMPLES In a continuous phase

boundarg process,_ pol ycarbonates were prepared by means of different
r eact or J concept!4. Elgctagd inseladien materinlsdoreslgséridaheontectonsland farplugdoosingsf

t he use accordi ngm%%oﬁﬁ%%t&ré‘é’n%%%b&’c’ﬁﬁ%f t he special punp prepared with
known reactors, such as punp cifculation reactors or nozzles, was

i nvesti gat ed withMebiteklpbaeitdasitgscal reaction 30settings. - 35 - In

all exanples, the reacgtjon,was carried out continuously in an
emul si on corrprilgi GWRB?‘QF’”‘&F\%IS%’I?EJI vent nixture of 50% by wei ght of

met hyl ene chl ori7d@aRBtnBeNaI0or Wit phefociih@bRbENZene.  The chain
term nator used was p-tert-butylphenol (BUP). The catal yst used was

n- et hy1Bi peri dilRelLighmieadlighé lapisylight Bisfuseracrsernisuor irowr Isbseai ned after

5t he aqueous p : t f . i ng through the
dwel | cascade ggﬁpﬁgﬂﬁgﬁfﬁggﬁ%&r&g% G{I%grﬁlhﬁ&?g’gl%&4 in Fig. 3 and 5
was washed aci @cFomdtapplivatdoss hichrak dotées, droakdy ftbehosslateesbuldut r al by
means of disc parators with dem neralized water. The, pol ycarbonate
sol utions wash g"gﬂpﬁicﬁﬁl%“sﬁ%hﬁéf‘tww St Futhep ‘égsﬂﬁéﬁt?‘ﬁmg’}e&%d
by evaporation ofyiinABSUsbambersCompl et e renoval of the 10residual

solvent in a vacuumdrying oven at 100C led to the polycarbonate. In
al | exdnpl es, tReSporisaditlpsesuglss dilpmaroted onski hoatHasténetst owi ng reacti on

of bi sphenol - AR TOTERTRReRS ) Mk b Bl B o e

bi sphenol at e, Rasldehsings,tsneh ssodlediricat digiibuof bédee. sol uti on 15 Phosgene:
72.18 g/h (0.7 | / b Solvent: 737.7 g/h (solvent nm xture of 50% by
wei ght of et hiﬁé‘ﬁ s F&fiekfétrgﬁbd%’m%sﬁ itentebrushes hpgdgiren selfes)

Sodi um hydr oxi de gednies MachinkIodls, 3ath ashRii! CRGH §ines 44P8aNg, Wei ght  of
NaOH, based on the total weight of the sodi um hydroxi de sol ution, for

20di sséPvi ng 126. Waghieg ma¢hinshpaaicholes.
27. Safety goggles, sunglasses, corrective glasses or lenses thereof,
28. Lamp coverings.
29. Packaging films.
30. Chip boxes, chip supports, boxes for Si wafers.

25 31. Other applications, such as animal shed doors or animal cages.

Surprisingly, the diphenol pollution or monophenol pollution of the wastewater could

also be reduced by the process according to the invention.

The use of pumps having a triple function as mixing unit, reaction space for the
oligomerization step or aryl chloroformate and/or diary! carbonate preparation step and
30 conveying unit has not been described in the literature for the phase boundary process
for the preparation of polycarbonates or diaryl carbonates. The present invention
therefore furthermore relates to the use of one or more pump(s) for the continuous

preparation of polycarbonate or diary] carbonate by the phase boundary process, the



Sodi um hydr oxi de solution after first reactor: 49.5 g/ h; NaOll
content: 44% by wei ght of NaOH, based on the total weight of the

sodi um hydr oxi de solution Chain termnator BUP: 3.594 g/h (in 140.2
g/ h of solvent mxture 50:50) Catalyst3gEPP: 0.677 g/h; (in 6.2 g/h
of solvent 50:50) 25 Phosgene/ bi sphenol A: 122 nol % of phosgene,
based on t hepyasgggynt of bi sphenol A EPP/ bi sphenol A: 1.0 nol % of EPP,
based on the anmount of bisphenol A BUP/bi sphenol A: 4.0 nol % of BUP,

based on the anountg, Eatﬁ ggﬁmgétﬁheggg@g}dtmr;n@ﬁgerature 34C 30

Pol ycar bonat e content .0% by wei ght of pol ycarbonate, based on the
total weight_ of thebég%ﬁggmtata@ksa%gl ved in abovenenti oned sol vent
Addition of the chain termnator after the first reactor - 36 - The

addi tion of the chaf1 e84t 1035 QheHias [Ty Tl q g;xaq]ggh such
a way that a conpar adé'fege‘{rgaat |Bvec le’?{sec(giselety ?réerq’ﬁ’l V\% ac |ev§"‘cfsl Po

t he end5 products. Epdaasphmi dph@najlmanhetrlen‘earexsafmpblm)n teRoing®es; banelting was
prepared according t in Fig. 3. A glass.
circul ation reactor? Sf“g@ég‘f ﬂ)f gﬁ(ﬂ &E’ tﬂ%ﬁgéﬂgﬂl e ""552 ade
of four stirred tans 0(1Q&ﬁfHoﬂ@tﬁic@ﬁtﬁmhﬁglnkﬁlré\B%}ylfcﬁforéfhﬁne@@sahﬂ@ﬁ@'hiy@n
are connected was used. In the individual reactors, the stirring

el enents were dri vefRrPRPalerROBIaENING MIXWEddi ti on, two gear punmps With
notor M were present before and after the | ast postreactor NR4. Na

bi sphenol at ec}ﬁ&l:téhkélﬂn QS aﬁ@sumﬁlmtth@se%m\s@ %ﬂlttheaﬁﬁnﬁalsmmng of i
sodi um hydr oxi de 10sol ution were fed conti nuously t unp

circul ¥ i on 9reande and dquequy phageotize prganic phesd containing at least one solvent suitable
for the polycarbonate or diaryl carbonate and some or all of the phosgene and the

aqueous phase containing the diphenol(s) or monophenol(s), water and alkali solution,
and the reaction of the diphenol(s) or monophenol(s) and phosgene to give

oligocarbonates or aryl chloroformates and/or diaryl carbonates are effected.

15 The pumps already described above for the process according to the invention are
suitable for this use. Centrifugal pumps, particularly preferably peripheral wheel

pumps, are particularly suitable for this purpose.

All the references described above are incorporated by reference in their

entireties for all useful purposes.

20 While there 1s shown and described certain specific structures embodying the
invention, it will be manifest to those skilled in the art that various modifications
and rearrangements of the parts may be made without departing from the spirit
and scope of the underlying inventive concept and that the same is not limited to

the particular forms herein shown and described.
25 EXAMPLES

In a continuous phase boundary process, polycarbonates were prepared by means of
different reactor concepts in each case. In the experiments, the influence of the use
according to the invention of the special pump prepared with known reactors, such as
pump circulation reactors or nozzles, was investigated with otherwise identical reaction

30 settings.



amount and back-m xed by circulating with valve V7.3 open. The
stirrer used in the punp circul ati on reactor was operated at 1000
revolutions/mn. At the outlet of the punp circulation reactor, the
reaction m xture was di scharged continuggusly fromthe punp
circulation reactor, mxed with a chain term nator and passed into

the dwel | 15@@5@@@1@ th @esctisd Wiy @eHddankeontisheusy 1h@nanglsm%,coln%s1h@e
postreaction. The catal yst was fed to the third postreactor

Exanpl e 2 ( JtRs anti Fq}&ené;paﬁweéyf 50% by "‘I%&h@ﬁf?ﬁfhé‘l@p%\?hlﬁﬂﬁ@ld 8 Wp as
in Exanpl & Ly1a% ot\3stobdieine ke é’r@l atdr YBF wal P8 &Fblﬁﬂgﬁé}%l m The

circulation reactor UR 2 so that ac -mXxing was r
result, t he czteb’mqsectwamrlﬂ‘dnv]mndma@m) Usz)ljfaar’uonatoncddtuasol:amn@irafm

nOz2 s Lol BERRE R e VG el Rl b

according t @oxlﬁpgsmg,ithwa@rueaedns NRthRsen FlghPasPSWaewRRed 8Bt Hiths et up
was used as_ in Exanple 1 (cf Na bi sphenol ate sol ution,

phosgene in hﬁ'ﬁfé'c@%%‘i/%mq tB?fé‘d”bS%B?Wéh@)éméﬁ’é of dige srparaias with de |
|
sol ution wegen ggﬁgg&ﬁ@t&m@% dfyeLbdnlR sPMTBhsRMh O s AANG VR iR

amount and m x e rota| g perlpea provi
bl ades. At wnhéwewtthatcootentiaed by epapeitior hethe sele¢rtdbomplxt vergovabisf the

di sch d fr t t d th
chai 1 or m FEEOF SRS ah g et %S R B TS er e 1 v od
tanks, shown in Fig. 5, for the postreacti on. The 30catal yst was fed

to the thirdnplbstangds] the phdedure waSetfectedakith the Sdliowsngt togetibg Setlifig: Wi t h
regard to the pol ycarbonate obtained and the pollution of the

{ ﬁz ul'ting wastewsh®isphédothtdiochRanBloubhiBBfY).3 g/hAB.598 mol BPAsSRAGIGDR), | N
Na bisphenolate content: 15.0% by weight of Na bisphenolate, based on the
total weight of the solution

15 » Phosgene: 72.18 g/h (0.73 mol/h)
e Solvent: 737.7 g/h (solvent mixture of 50% by weight of methylene chloride
and 50% by weight of chlorobenzene)
¢ Sodium hydroxide solution: 113.9 g/h; NaOH content: 44% by weight of
NaOH, based on the total weight of the sodium hydroxide solution, for
20 dissolving 136.5 g of bisphenol A
» Sodium hydroxide solution after first reactor: 49.5 g/h; NaOH content: 44% by
weight of NaOH, based on the total weight of the sodium hydroxide solution
e Chain terminator BUP: 3.594 g/h (in 140.2 g/h of solvent mixture 50:50)
s Catalyst EPP: 0.677 g/h; (in 6.2 g/h of solvent 50:50)
25 * Phosgene/bisphenol A: 122 moi% of phosgene, based on the amount of
bisphenol A
» EPP/bisphenol A: 1.0 mol% of EPP, based on the amount of bisphenol A
» BUP/bisphenol A: 4.0 mol% of BUP, based on the amount of bisphenol A
» Reaction temperature: 34°C
30 = Polycarbonate content: 15.0% by weight of polycarbonate, based on the total

weight of the solution, dissolved in abovementioned solvent

¢ Addition of the chain terminator after the first reactor



Exanmpl e wastewater Mv U ire] [ppm by weight] [g/nol] 1 238 19 182
1.54 1.215 2 675 19 111 1.69 1.214

10

15

20

25

30
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The addition of the chain terminator was effected in all examples in such a way that a

comparable relative viscosity (1)) was achieved for the end products.
Example 1 (comparative example):

Polycarbonate was prepared according to the experimental setup in Fig. 3. A glass
pump circulation reactor UR 2 according to Fig. 4 to which a dwell cascade of four
stirred tanks (postreactors NR1 to NR4) for the postreaction are connected was used. In
the individual reactors, the stirring elements were driven by motors M. In addition, two
gear pumps with motor M were present before and after the last postreactor NR4. Na
bisphenolate solution, phosgene in the abovementioned solvents and sodium hydroxide
solution were fed continucusly to the pump circulation reactor in the abovementioned
amount and back-mixed by circulating with valve V7.3 open, The stirrer used in the
pump circulation reactor was operated at 1000 revolutions/min. At the outlet of the
pump circulation reactor, the reaction mixture was discharged continuously from the
pump circulation reactor, mixed with a chain terminator and passed into the dwell
cascade of four stirred tanks, shown in Fig. 3, for the postreaction. The catalyst was fed
to the third postreactor NR3.

Example 2 (comparative example):

The same experimental setup as in Example 1 was used, but the valve V7.3 was closed
in the pump circulation reactor UR 2 so that back-mixing was ruled out. As a result, the

pump circulation reactor UR 2 functioned as a normal nozzle.
Example 3 (according to the invention):

Instead of the pump circulation reactor UR 2 in Example 1, a peripheral wheel pump
RM according to Fig. 1 was used. Otherwise, the same experimental setup was used as
in Example 1 (cf. Fig. 5). Na bisphenolate solution, phosgene in the abovementioned
solvents and sodium hydroxide solution were fed continuously to the pump RM in the
abovementioned amount and mixed by the rotating peripheral wheel provided with
blades. At the outlet of the pump RM, the reaction mixture was discharged
continuously from the interior of the pump, mixed with a chain terminator and passed
into the dwell cascade of four stirred tanks, shown in Fig. 5, for the postreaction. The

catalyst was fed to the third postreactor NR3.



3 48 19 353 1.51 1.218 5The relative solution viscosity rfre, was
determ ned in dichloronethane as solvent at a concentration of 5 g/1
and at a tenperature of 25C using an Ubbel ohde vi sconeter. The BPA
content in the wastewater was determ negh by neans of HPLC and WV
detection (245 nm after calibration with the BPA. The results show a
substanti al Ta8dy W%@Fssﬁlﬂ%ﬂﬁ%ﬁ&w tﬁé p&?&érwrﬂa@rbb%ﬁeﬁ aﬁE’ﬁ:eVidollbudxﬂff
10use according to the invention of the special punp conpared with

t he convent |tb?1@Fulbn@W@ﬁf%w4t@anﬁyblﬂﬁ3&B@Poﬁ‘BPt/’ﬁe punp circul ation reactor
or sinple nozzl e When the phase boundary process is carried out
according t .invention an increase in the phosgene and sodi um

hydr oxi de so utlon addition for conpleting the conversion of the

di phenol is therefore not necessary. The process carried ou
according to tlhe invenli onBPA aontest it thee aljso nore econoni ¢al than
according to tjhExamplen| pr oceswastewldter nonunifforMuty N, Which i@

measure of the broadne

i datmell]stributi on of the

resul ti ng pol yjcar bpnat {

55 of [ppm byuhle%hlt]ar We
b, coul d apsp be sligh

il

t 140 1@2u

Fed_spnpar gg1§v t

]Egre ggg??ﬁbgugm alflabl 2 by Knomne-pg ocesses Tﬁj.]ﬂn 'AIJL~ J..v éq)ges
Iy cpa | rTg a IJUI y al UUIIQLC \9) yb ulpat

di aryl car bonate-—By-the—phase bo;..dar\l—mm‘ °sfg‘$§& 1 (ﬁe".e.zo! gﬁa—

nonophenol , phosgene and a catalyst, optionally in the presence of at

| east one chain term nator and/or branching agent,
5

conpri sing
The relative solution viscosity . was determined in dichloromethane as solvent at a

concentration of 5 g/l and at a temperature of 25°C using an Ubbelohde viscometer,

The BPA content in the wastewater was determined by means of HPLC and UV
detection (245 nm) after calibration with the BPA.

The results show a substantial reduction of the wastewater pollution with BPA with the
10 use according to the invention of the special pump compared with the conventional
preparation by means of the pump circulation reactor or simple nozzle. When the phase
boundary process is carried out according to the invention an increase in the phosgene
and sodiwm hydroxide solution addition for completing the conversion of the diphenol
is therefore not necessary. The process carried out according to the invention is
15 therefore also more economical than according to the known processes. The
nonuniformity N, which is a measure of the broadness of the molecular weight
distribution of the resulting polycarbonate, could also be slightly reduced compared

with the products obtainable by known processes.



(a) continuously mxing an organi c phase and an aqueous phase, said
organi ¢ phase conprising a solvent suitable for said polycarbonate or
copol ycarbonate or diaryl carbonate and phosgene and sai d aqueous
phase conprising said a di phenol or a nonophenol, water, and al kal i
sol ution; (b) reacting said diphenol or nonophenol and said
phosgene in the presence of a catalys@sto gi ve a polycarbonate or a
copol ycarbonate or an aryl chloroformate or a diaryl carbonate or a
m xture of an aryl chloroformate an8L&lMBaryl carbonate; and

(c) reacting said polycarbonate or copol ycarbonate or aryl

chl orof onnate or diaryl carbonate or m xture of aryl chlorofonnate
and di aryl. carbenets forncamtineastygrepsing apdbicibomad oed dopblycsbbuitd ora and
optionally a, chain termnator and optionally fiw her catalyst;

wher ei n s‘ﬁ?‘ﬁl @b ‘ﬁaﬁ}’dﬁg}a Hﬁ%?? h&“rf ™ °)’°eé?1§°’§lé’i fﬁpl}e@a ‘iriadﬁ"‘i‘orﬁ’ﬁ%’ﬁ’i are

ef fect ed pHds@npYAPa CM%t,eg;nioﬁanﬁgnnﬁapreseme of ARGEAIRThFRIQLFAG &0k he
stator-rotor principle and conprises a static housing P, a rotating

i nt ernal HphmRagentReQERRSiNgsi ng bl ades S, and a circul ati on channel
K; is thennost at abl . f.f - Lo 100 C.; .and
conprises an entr ar@ectoﬁ g?mtsuglggﬁ %rﬁ%%h?)égaﬁlhcaéhgggaar? agr? B %533’ b{? said
aqueous phase agoiopiasoaahprsigrul veaesivble fanagipowartenatabval yst, a
chain term nator - ranchi f lac%fﬁ?r};t and/ or additional alkali

sol ution and &PPPEERL OE&FFeoréj%}¥ natgiend phesgens-a9d said @apgous phase

copol ycar bonat@n@risial ¥4id @ HigHeRs 10N Ak 0PRerd], AWardr, SATDANAbRIGOH; M xture
of aryl chlorofonnate and diary! carbonate. -39- 2. The process of
claim 1, wherein a(bLieadias S@ét‘%&ﬂ?@‘?l qr gnogephgnphandsyid phgsgerpim the ocess
of claiml1, i i : i r i £

ol kal | sol ut i On ang TR FaBAR SR Ep R Rk E Lo Bl AR o R 9
copol ycar bonatchlopsfoamate ochtliaryd tabomdteoor miknare pf acaybdiabfroaterind aur e
of aryl chl orod‘.omatbe and%ﬁli aryl carbonate. 4. The process of claim
1, wherein sai’PURPRAS Yle or nmore rotors. 5. The process of claim
1, wherein said puy refetinb edld pslydiBbhdte bQLoPolySIFPGa dt'a8y1RhIokéBANAS C.
to 80C. 6. The praocess of claim5, wherein said punp is )

t her nost at abl ©Tdrd cedrpae gt mixduisiol pyyd ghlomiematepndaliary! catbongtydn a
process of cl gj - i L di i - 7- + OH,
Mherein 2 s Ao RORUELRaRALA SUPREIR obfordly) BRlAulbler 614 s
and whi ch contogiiogallya fartberetiatysgr oup. 8. The process of claim7,
wherein said di,phenol..i s _hydroguinan resarcinol, . .

di hydr oxybi phelrat St STHRPE RIS i s Zoacton in () are effected in a
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carbonate by the phase boundary process, wherein said punp

7. The process of claim 1, wherein said diphenol is of formula
HO--Z--OH,
wherein Z is a divalent organic radical having 6 to 30 carbon atoms and which contains

an aromatic group.

8. The process of claim 7, wherein said diphenol is hydroquinone, resorcinol,
dihydroxybiphenyls, bis(hydroxyphenyl)alkanes, bis(hydroxyphenyl)cycloalkanes,
bis(hydroxyphenyl)sulphides, bis(hydroxyphenyl)ethers, bis(hydroxyphenyl)ketones,
bis(hydroxypheny])sulphoneé, bis(hydroxyphenyl)sulphoxides, a,o/-
bis(hydroxyphenyl)diisopropylbenzenes, bis(hydroxyphenyl)phthalimidines or the
compounds thereof which are alkylated, alkylated on the nucleus, or halogenated on the

nucleus.

9. The process of claim 7, wherein said diphenol is 4,4'-dihydroxybiphenyl, 2,2-
bis(4-hydroxyphenyl)- 1-phenylpropane, 1,1-bis(4-hydroxyphenyl)phenylethane, 2,2~
bis(4-hydroxyphenyl)propane (bisphenol A (BPA)), 2,4-bis(4-hydroxyphenyl)-2-
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hydroxyphenyl)-3,3,5-trimethylcyclohexane (bisphenol TMC).

10.  The process of claim 1, wherein said monophenol is of formula (I):

@
/N o

R/—

wherein R is hydrogen, halogen, or a branched or straight-chain C;- to Cs-alkyl radical or

alkoxycarbonyl radical.

11. The process of claim 10, wherein said monophenol is phenol, cresols, p-tert-
butylphenol, p-cumylphenol, p-n-octylphenol, p-isooctylphenol, p-n-nonylphenol, p-
isononylphenol, p-chlorophenol, 2,4-dichlorophenol, p-bromophenol, 2,4,6-

tribromophenol, methyl salicylate, or a mixture thereof.

12. The process of claim 1, wherein said pump in (a) and/or (b) is a centrifugal pump.
13.  The process of claim 12, wherein said centrifugal pump is a peripheral wheel
pump.

14.  The process of claim 1, wherein said pump is designed according to the one-

chamber or multichamber principle.
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15. A pump for continuously preparing polycarbonate or diaryl carbonate by the
phase boundary process, wherein said pump

operates according to the stator-rotor principle and comprises a static housing P, a
rotating internal apparatus R comprising blades S, and a circulation channel K;

is thermostatable to a temperature of from -5° C. to 100° C.; and

comprises at least one entrance for an organic phase and at least one entrance for

an aqueous phase.

16.  The pump of claim 15, wherein said pump further comprises entrances for a chain
terminator, a branching agent, and/or an alkali solution, and a catalyst, and at least one
exit for polycarbonate or copolycarbonate or aryl chloroformate or diaryl carbonate or

mixture of aryl chloroformate and diaryl carbonate.

17.  The pump of claim 16, wherein said pump continually effects (1) the mixing of
said organic phase and said aqueous phase, wherein said organic phase comprises a
solvent suitable for said polycarbonate or copolycarbonate or diaryl carbonate and
phosgene and said aqueous phase comprises a diphenol or a monophenol, water, and
alkali solution, and (2) the reaction of said diphenol or said monophenol and phosgene to
give a polycarbonate or a copolycarbonate or an aryl chloroformate or a diaryl carbonate

or a mixture of aryl chloroformate and diaryl carbonate.

18.  The pump of claim 17, wherein said pump is a centrifugal pump.

19.  The pump of claim 18, wherein said centrifugal pump is a peripheral wheel pump.



