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pol vcar bonate sol utions The invention relates to an apparatus and a
process for devol atilizing solvent-containing polycarbonate

|Sg\|/vu§ ;ginzugge%ce Q:Pd Ogthnpgforr}lele gzllsnf_l YlgeQé:{fé’:_l‘? c SRRt gtg”fwal%o' ﬁ%%la&?at es with
sol vent - cont ai ni ng pol yner nelts, which 5inproved optical properties,
especi al | yTyeIihmm@s sel'atnsjeo( z(lthgparas?ust mdt Iaepiaceds (ﬂ)r alnvmmamgt mi,vent containing
conbi nat i on lOf & t slt latll Ehemvenfae rt rgnae w111wre dual
known i nt ePPE ‘1‘“"6 Sé%né N e A RV 68?1&’? EAOLEG AP LY fspfiua
as aromat i ealaksl of ebyle omasthens, alespedncadi |f‘ybndlsﬁhbrﬂ¥cmhhgrlﬂ)l3&ﬁ@ misied, which

the residual contents thereof in the r odyct wa si nce
they are dis?l i%w?lnpren%nnoﬁ%aﬁ@voﬁ Oé"ﬂgﬁs . ‘F"d@?ﬁ g]f‘ éﬂf‘o ? & PPrgptus
vol ati | e congbihdtietbE $flashievoliit@dn@X Léndiakii@s. t 0 be operated at
relatively high tenperatures by the processes known fromthe prior

art, which gl ve ise tq thermal damage, . and this has )
di sadvant ade B iﬂb\%éﬂ&%ﬂ&%ﬂf&%ﬁs o PEPI{Ngs Polycarbopyies, cﬁogfﬁlefs such as aromatic

concent r at cRBrodfdrbdathoRd leyfeaia P MiahiBroseinkid £8 ustad OihY aRMALAIZBhteRB t1Rfeot MBhe end
resi dual contents of solvents at |ow tenperatures is therefore of

ut most i np8FAR CEINE SEWEBERTFCHERF (ERPEYhEL 8% Poly arboRge; lsFdsy djremove these
optiggl pr 991%113 IcEititnlNE N Be NAKR REER: BasMAbE %%éfat@ci atlrth@Vef ME B temperatures by the
descriptions of the process for polycarbonate synthesis by the

i nterfaci anoﬁf’Sé@e%@Wﬂf Bpm; the tpaiac @rtj Wwhish hgieds| rise" ichidpimed (domaged aph yiip dgs the
of Pol ycar ggg(g,taﬁg £ r Mol une 9, Interscience

Publ i shers, Ok% ﬁ%oﬁ %}%ﬁé@ 1964, pages 33- 70. 20In the

i nterfaci aI tpr ocess a disodiumsalt of a biphenol (or of a mxture

of di ffer eftiidgng h@ﬁ@ﬂt@)wn phthe iellytaybashigsgletion mdagoesizaionadiidhd fepigual contents of
sol ution ( L

organt o sofvent g asrirS, PHERAFRRE ok el 83 SRR peBRalpRis wit
ol i gdéar bomaprevedwinticthpfopertiesand are present principally in the organic
phase are condensed with the aid of suitable catalysts to give high

ol ecul ar n i

or gani ¢ 25 Topada e FRERRDR BRCheRRLHRER Bt b FrolkO R o5 B EaGIe slifsis by
process i nthyr déarfatial p@mveforr gsitzhgesn cﬁchlsechldl"ﬂmrmstw ewt Ahyssts. of Polycarbonates",

Typl cally, Pgllt}%epﬁ CVQIG%%@ ]919 stc%h&sPubﬁghtex%,r NE\L‘%Fk‘?ﬁ‘&&dio&%d&e@'1%93%5’@%5 33-

wei ght of ycar on at e

20 In the interfacial process, a disodium salt of a biphenol (or of a mixture of different biphenols),
initially charged in aqueous alkaline solution (or suspension), is phosgenated in the presence of an
inert organic solvent or solvent mixture which forms a second phase. The oligocarbonates which
form and are present principally in the organic phase are condensed with the aid of suitable
catalysts to give high molecular weight polycarbonates dissolved in the organic phase. The organic

25 phase is finally removed and washed in a multistage process in order to remove residues of sodium
and catalyst. Typically, the organic phase contains, after the reaction, 10-20% by weight of

polycarbonate.

The polycarbonate subsequently has to be isolated from the organic phase. The common processes
for concentrating the polycarbonate solution and for isolating the polycarbonate are described in
30 the patent literature and in textbooks, and are familiar to those skilled in the art. The isolation of
the polycarbonate from the solution is preferably performed by vaporizing the solvent thermally or
by means of vacuum. In order to directly obtain the melt phase after the vaporization of the

solvent, this process requires the use of a high-boiling (>100°C) solvent, for example



The pol ycar bonat e subsequently has to bevi_sol ated fromthe organic
phase. The common processes for concentrating the polycarbonate
solution and for isolating the poI ycarbonate are descri bed in 30 the
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In the evaporation of polycarbonate according to the prior art, usually excessively high apparatus
temperatures and excessively long residence times of the melt in the apparatus are employed, with

which there is sufficient remowval of residual volatile constituents in the polycarbonate melt, but



tenperatures and excessively long residence tines of the nelt in the
apparatus are enployed, with which there is sufficient renoval of
residual volatile constituents in the polycarbonate nelt, but -3

d t th I b d 'S, Thi duct
o bsual |y S BCEe BERERHaCE L PeRRbeET e THoPREI: dePags ouf Rares

course of exgefshotoll €8tHRBARerinbITRIRS oldrethp Qbyb®bf RRdcksiteNrebidence time of the
devol atilizing apparatus. In_the course of this, side reactions occur
on the pol Pe¥MEoHaE & theutitiiamgspraraay dp il saurss ol ithis ¥ ptiopspecur on the
properti espoleePemhidl fiich BRisé QraeRtib@forOfh e Gﬂfcﬁpﬁl‘o?/&tlést Ep6diMTe8e foMhGdh of
usual Ly I) become visible in W light in di ngs produced from
such éo| ycé¢f%wa§@ct%wchh§sughy e hecgee sibiais Lt hmtnﬁl@@olér@s produced from
ul trafine Ql?cﬁtpb%kﬁﬁorﬁ{édE)gﬁI leIQQ)gISLﬁﬁ deiIe&wIé Q@uo@ﬁr@sca@§§ﬂtr5'ﬁheq;amcles and gel bodies. In
pol ycarbonate to give opt| data carriers, for exanple DVDs,
such def ecthevmoc@smgc@m@@alrbnnatth@ giriel ogtmbldm cgraersefon cxamdd @@ﬁanblfést such
| oss of qu I

10Concent rgIIIE(IIII’g SI(IIIIII EI 3r% enzéﬁg&ggﬁsigﬁfﬁg&ﬁ% yltgzgsr %III gq”hl hulsi%tﬁlserable
are descri bathasito kERvoided 265 944 and EP-Al 113 848, the exanpl es of

whi ch describe the pr epar ation of 65% by wei ght pol ycarbonate

sol utjons noyva v at i ' h bapa: 1 Nep_
cont rlgst tgF ?I‘?mfrs oS eOIIughrI?mg rn(%cngacomg’?lenﬁs pIgg%EIIOIIgéd%ILII@I%l ﬁé G%&%Iﬁgd th "EP
pol ycar bonat 1e26§cﬂ4t4|tandr§’ Ahhl%ﬂ%otlﬁeemmammroﬁtvémbhf destriverthe prepemtiedof 65% by

extruders. 15Vented,or de Iat| L zin truders e. kno i :

ot nci pl o’ PEEHBLEERIT SR FRbeaPreighiig qulle e P sfoays pranest
in [1]. Char aet ebsguag p‘r@-atsumeq& @dscrited ahatin) behn@lexbone squiine caatso be
are called the devol at| | i zi mes or devolatilizing orifices. These
are housi nﬁ‘éap\%af figthey in"sgtefI]%%‘%ﬁaﬁ whi ch the vapors which form can
escape. It is well known that different devolatilizing donmes can be
oper ased atvegied foerce{?d]atm’zﬁgsdifre&ry\/@ﬁﬂthﬁ 1@@1{1&@& tb Sthéa ck2idd up txetveed are

the devol atili.zi ng dones, that. a se ween t he

Lt oy - gt Je STERk. Aok Brist R Rir T Talf e e are what are
pol ycar bonaiieds déblemsind dobhet HedeablilRingueited TR hrdth61isSno8 fWgth orifices through
described in DE 29 08 352 and EP 1 165 302. In the s% two_extruder
processes, Whirthg woewm hich fae RANeGPeRPRY 151l ynpya hab diffggent %Olétklfzﬁft%@fmes can
inlet is d%@@ﬁdrﬁ@cﬂat A Erdnl hRssGARS hePibe PRILA NPk iedRb BBQRALLH: BOMNBLing domes,
solution is introduced into a tw n-screw extruder and foans therein.

The glses &rd thayapeal fmms byeadb ol ERA-PESTHESough the flights of the

tw n-screw extruder to a devolatilizing donme. In general terns, such

backward deyg] @hbw@@ftﬂeganal $ol£)cﬁb50f"rmﬁlbély@d?%nht§ s61886% vhaidhe 4i00f QA Buders
in the textbook " Ia’v\g ei chl aufi Do el schneckenextruder" [ The

Cor ot at or y arvieperbed EWPERP PEdet nd 2KiHhese ity o extruderprpcesigh gigiat is called
Verlag, | SBNIQLRr @ddbnAdars eﬂﬁdmg@.s lsl&s’m%‘?@ n W€l saad)\sa&aﬁggréaémed
backward devolatilization is a limtation in the anmount of solven
evapor at ed polyfner @dutipa daintreduche i p é\wn@hiawmétrsdeala@d foama thievaan. yiha gpgepwe then
and, ,3s a r D i e

antt &onmont o ed badb @it 8RN BARHLRT B Ry BOEE KRl § oAl hRHhg. 1o
rel ativel y ghregh tp‘rrm,pmch ibackwafd deyslatlialios ol pramtarthead i desbebedy p @ranme in the
out in the f er.sta der i

pol ycar bonat EID sI((;I I? £l Blﬁgﬁarfo elfl?ﬁplp g )lIl(r:l%C enexIm(Ie{ h seq:a0 réargy—l%léls&raeﬁaﬁgmdeﬂ
to be concémm@tsd(bmmmxt@ara}faw p@ﬁpb,bIaBNwm-Mﬁeailaﬁbn,abﬂ pages 193-195. One

I rbon ri r 4
pol ycarbo %Isgdvrzggttage ofabackward dgv%Ia%III non 1s ] F1111tat10n in the amount of solvent evaporated off

30 because the screw channels are relatively narrow and, as a result, hlgh gas velocities are achieved,
which can lead to entrainment of product into the backward devolatilizing dome. Thus, a relatively
high proportion of residual solvent has to be evaporated out in the further stages of the extruder if
65 to 75% by weight polycarbonate solutions are introduced into these apparatuses and are to be

concentrated down to a few ppm, based on the overall polycarbonate material, of residual solvent
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for backward devolatilization, and from local superheating at the screw flights in the presence of
dichloromethane. As shown by examples 60 to 65 in EP-A 1 510 530 for polycarbonate solutions,
30 the residual solvent contents are sometimes well above 1000 ppm, which is intolerable for most

applications.

EP 1 113 848 Bl described, for the last stage of the evaporation, a combination of pipe and strand
devolatilizers. This involves first concentrating the polymer solution in a vertical shell-and-tube

heat exchanger with downstream separator, proceeding from a solution containing 60% to 75% by



wei ght of polycarbonate, to 98 to 99% byswei ght, "and then
concentrating it in a strand devolatili zer to residual contents of 5
to 500 ppm of chl orobenzene. In the case of use of a strand

devol atilizer, the pol yner haped to fine strands in a

separ at or tyﬁl@étrofaﬂeld%watﬁrteé’% @Vahﬂw%é%%t}déﬁe“tc@m?@‘irﬁt“ﬁﬂtén3ﬁ‘63”fil‘i‘ﬁ‘é‘ﬁauhzer
freed of tReeg@lay8sHentsliTS Fis6@ Bt @0 o¥hzdnb &n St ARCLIA8Y Ot Bdtiahd a@blatlhzer
technique is 5 that effective devolatilization is ensured only

stabl e st r Bgd¥lymesailing shapsd @ Hag sigsdh bt 2 seRtFater g percdyssa PESTYSe aﬂﬂm%le"ﬂted
stability of teﬁﬁlrézgl{dqmsfre'eé of tE LHGNEaEe Qﬁéaévgxﬁaéé'cﬁ gR% kM cfé{rol&thﬁer technique is
pol ymer so ut fon. Too low a viscosity can |ead’ to strand breaks. Thi's

| eadsSt o atheesffeciivetdenplatiliyatidnds @peneépnlm@ypfablamnéi% snegpingthaiherdy noptear in the
t emper at ur J Pl

ther adver s PR, EatEA0 bf e i 8ol Ao ) B isfBiy oI AL R, Too
concent r at lowna efscasdy atn lead tadstrand bteyksh abis daide tsereetriteot  thdoppmating grarameters
success vmt vo a i zati b hi,ev. sin

transfer i §V et %arrélnt u%uer? A mle i ?Ofl L%lt Sﬁr ]%Hal VO?aqﬁles h1 g‘fdétaoqf OnP?Sadverse
mass transilencs onithe \&:ﬁliliyaaﬁ qxcésswedlléayoﬂchﬁre&bﬂ afeblido mirtatly haTinbyerse effects

requirenment for a | arge mel t. di Irlbutor reqguired. t.o .
bt ailh T he s {aHS b PG ATRPLARAR PO by 804 FEBRAP L daigmined
These | ar gguRBRPRr &fSeSs THd sutfhde dr&eitr ttadhigsshidanefet ar ge(;caltre«.a,sﬁMi K}hﬂleisﬁand
particular in the_discharg ow f I wra

flowed. thr o
Such T ow 1650 HFEErTEELF & 1EHC BES PL P ot OCRﬁ Mo el ' PG Ty soonds

the pol ycanhonahBy ehi@iexhbsivBelaMdlapsaraitds. iTheeCert BYRARREs ﬁlha;&lgﬁamhmy have
t he pol ycarbonate there, such as discoloration and fornmatian

It was t herasgoressaridprepartioyar ihbe disghasgs ateflpeid FIE?P:MY;%%@P%&% St Low
appanat us g 3ePiQg8s éxcfeggﬁveﬁﬁmg ?ésidlaﬁe@tﬁlgesso@ﬂyeemyc@%ﬁ@e Blof0to the walls and
pol ycar bonat e sol uti ons, formati on of such unwanted
changes i nindyee way@ép@@a@tléthﬁyola%b@e@ theg pech pafissadarptianiapd fanpatgao! gel-
object of the 20 invention to inprove the existing apparatus for

devol atili %@»&550@1&%&% LhepRX éﬁﬂl@g,rééal\f%@hﬁéﬂ bAle Qﬁqmusf d a process for
pol ycar bonat e sol utions such that high polycarbonate nel

t enper at ur dsvalitiiningr wivsnigrsetaingsy aelierbanpite soluioss. alpo Mk ﬁﬁdqu@wloﬂ of such
resi dual %h%%ﬂ%]d GRRLRN S Sind B 1 ehohhediiS Qﬁ%&%@?@g@ﬁ&%@ A1 Fas an object of the
nevert hel ess achi eve % ect 1s surprisingly achieved by

per f @0ni ng isventégi tdumprodeﬂml fatstmg apeiatrs fol dd’votahlezaamdaltdf the gxigEng devolatilization
apparatus cg S olati | r

Pol ycar bongf()@gS ?O ?gf%gibggéﬁ asplr'ﬁﬂ%s 51?%1@ tz%%:hhpg?’ yaﬁgbc}%gclgg%gﬁggr?ms with
exanpl e chlporioized zendencasings st \eeoitedraed dopplesidak] t :@htem sompraiattus finished

conbi nati on; I,YC%E r@%ﬁ%ﬁrb n Sacﬁol Létl on passes through the fl ash

devol atil i #8 T LA Focess Stage and the vented extruder as

t he second, downstream pr ocess stage. The flash devolatilizer used in
accor dance Tk tohjetthie siprigngly @chi¢wd dy marfgedngb mqaldaalscép@latatzauionawﬂh 86 aid of an

connegt ed dlretlyt er.eto. orifi th ah vol.at i r.
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concent r at gfstpedcykarbondtE: walcdbitfidel £ Rt dwakhelahmapacteisubge.heat

exchanger can pass dr rectly into the vented extruder. - 6 - The
i nvention thus_pr OVI es an appar at and_ a aration cess fo
removi ng vor&tiak deRilire dest & 1F U e i B Rb e r’i‘ﬁal%ﬁ& B srgfrplgr and

espegal | y cE&Q:ﬁﬂe@Qinﬁé&W heRret a h& Qriatd(ONS GOTREN SbRGitiAEDHiEIC is/are charged with
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flash devolPabicrporste ERlefion QRSALIBCRIEYTFIiRSTd mBIIEr dntpAfis; SpTgpY, ywhich is in twm
preferred eghodicdentn uhBitSciaPRA SblbskbRRARRL 110 el BweeSngARELIMIth Bn extruder

housing of the vented extruder, such that the concentrated polycarbonate solution leaving the shell-

and-tube heat exchanger can pass directly into the vented extruder.



such that the sol vent-containing vapor fgr.med in the flash

devol atilizer is renoved directly fromthe housing of the flash
devol atilizer via separators and condensers Dependi ng on the
pressure iEPt he se ar.at or éhe va is renmoved via a vacyum stati

'na furt haPe BYER R, fF | BOpSSs 8 FORdiin gt ABRTPABHIOF A% o eEmoting Yolatile

accordi ng teénstifients MeAN b0t kontdifing NHoBGiek Qfel@NEspatiXlyNGoff pdliRFdonate solutions
conponents, for_exanple nitro car bon, di oxi de, water

7ot hane. or CHBIISI g2 FHOPRREOPONE Brihepieolom THaews COmpER & a flash

pref er abl y 484098 3nd @§en@e@ eRMtdepti Ni ng agent into the polyner nelt
stream upstream of the flash devolatilizer. In a further particularly

preferred enmbodi nent of the process according to the invention, inert

gas i8 inj &ct eytigdathpiefrrdrrbetimetiethts aPparaiie carbipabiR 1%%§P%§1t’é)f“aﬁoﬁé‘nes

vented ext giglgha tl@%ﬂ%mﬁéﬁﬂﬁgﬁlﬁt x'ra95]r folnddng (hd ﬁa%ﬂ d%‘fﬁih%r' 1y ke%’forved §1§éc9y from
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@g,@t

extruder t dhepdwusi b@lﬂ@ﬁhdiemiajélzvema w&rp@rsaatnd cendepsse. Hergoding h@the pressme in

product dag@ggp ‘?re@lg p%gﬁqg‘ﬁlovegbﬁ JShash, dexgl atilizer preferably

consists o errent and a separator. The inlet el enent
ensures that the product enters the gas space of the separator, in
whi ch the polaylvgherspririguiesly Polsephrcabedment orh thihereasisasdeprdingotesthi tipeentian is

rem)\{@d E}lﬂ%& Qﬁ‘tan& tﬁﬁm%f o &ntehr}‘% g@ﬁ:ﬁguﬁ)r ?O I§ nﬁlrogfr{ ecl%}{ega}ﬂfo-ﬁhcﬁohﬁ'é E&ater

el emrent ca S ways
val ve, as aletha@a on itﬂlmmr orpd anbeurwof hnmqnstwreazﬁﬂpseodmmbn@htss prefdpakblonifropm, as an

25 One of IO SRS SSNUh A o0 Al RRRs N AL RLeRRIAL e
bottom Pr&fele I's giv At Es W an ‘upst r eam

product distributor or an 25 essentl ally hor| zontal pipe with
orifices afng lﬁethbnmartdnmiarlsxﬁseémieaibb@inﬂamdfz}wmradeés arce@misg ttchalt: ifviagtiopj jpert gas
relative to the d'ably of
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the inventive device is for devolatilization of polycarbonate
sol utlbons, The e‘&e@mabdnyinfthe)ﬂash devolaniiesrf @t ekpputoodsng upmmnioﬁihngxmder allows

I t h f 30th
R LI AR e TR TR

be reduced.

The flash devolatilizer preferably consists of an inlet element and a separator. The inlet element
ensures that the product enters the gas space of the separator, in which the polymer solution
20 separates from the volatile constituents removed, and that the resulting gaseous vapors are

removed.

The inlet element can be designed in various ways, for example as a flash valve, as a distributor
plate with upstream product distributor, or as one or more essentially horizontal pipes with orifices
at the bottom. Preference is given to distributor plates with an upstream product distributor or an
25 essentially horizontal pipe with orifices at the bottom. “Essentially horizontal” means that the pipe
relative to the horizontal has an angle of max. 20°C, preferably of max. 10° and more preferably an

angle of 0°.

In a preferred embodiment, the inventive device is for devolatilization of polycarbonate solutions,
preferably from the interfacial process, comprising at least one organic solvent. In the context of
30 this application, the terms “polycarbonate solutions” and “polycarbonate melts” should be

considered 1o be equivalent.



considered to be equivalent. - 7 - The.§5 to 75% by wei ght
pol ycarbonate solution is preferably passed into this pipe at the
punp pressure fromthe upstream concentration stage and expands at

e ycor benthh B B 2PREM AR Py B AR EBrR0S5 LA B g o e v
directly betesamre fitre tw@srsemeccmaeneﬁﬁicrnystagptaﬁd ttyandsdt elte le:lremaﬂi evlalsmatlon of the
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DS To 6 b i ET5F R A BN TR HONBa R ey s ety
connect ed ygskI eRdpREsuthen bhias hid@ieaht blemd@ris ptefer@ilg@fond N5tBI1S bAAYNd the
to provide sufficient vaporr zation energy. The pol ycarbonate sol ution

t enpef at ur EESHFEN iesFrAraen iy V51 ¢ BE r ange from 180C to 300C, nore
preferably from 200C to 250C. 10In this way, a nore highly

concent r at gd sandreabs emblifel, PAeXCARORAt Bap Alsdt heOBonhSct&U PRt of Qhe flash
the vented extruder. The effici ency of the vented extruder is

enhanced i AevolidzeRay, ordsrria dhis iyay ta Providsrsulfivesg yaropion jcaergy diie malycarpnate
the renmovak,afiont RfpEaHRS r&wgrereelbw Il @8 réu@etﬁtb%l @wee\etaro@kednom preferably from
pol ycar bonat e sol uFr on, since a smal I'er anmobunt of vapor %
renmoved vi 30@°Reo Y&t ng orr f| ces thereof. This rise in effi cr ency in
the vented extruder enables a decrease in the tenperature 15 and in
the ngST deRegid|ATe » Hord fiEnb A XEALRONANGISS Gkt mcaaoﬁel@@so@arfoﬁqg%p%% the
thus eads to gentie residual devolatilization of the polycarbonate

for the purvpteestiofiert Re dffisiensy iobthe vied entiufisrgeenharced frethpsriepesipesgnly a lower
flash el en‘%rqetr 11& \4 19'1% Jlfe u%ogrtll}lp lr@‘rrl'rgr.r:;ﬂ;l ﬁ'lgrlle ng ! v&htﬂﬁs i iffe con entrated
pr ef erabl y "arfanged suc at t are above t SCrew shafts uch

t hat pol ympplysawbastiecniuiibn, cahd Isma&/esmtﬂ&re aponsf vamrllmwtcn@ gmawdt ya the venting
Lﬁ': : Z de;srsleglt ]If,'ltéegtﬂ%/ereo?%flﬁ éstr(ljsrgls 18’1\6,:\{108 aI ]B vgnte ?xtrg%\érrega%ﬁes% él%(ggasg%qhe % \Mp% %{ure
t he ildvent iaodimstle rnesid&acte tandfmﬁthe polycabbqﬂaassomtlbﬂl dowhexxkstder bef hoelebdseto gentle
orifices. For src f.l ow ab ve the orifices,, the arifices are

ot ef er abi y AR Rt e B BRI PhiseS T A gl o
pressure drop corresponding at |east to the vapor pressure of the

pol ycar bongte sidices iof)mhei prefdmdi fidsketelenfengmilich distribliat iptans g hokmoveh pie, are
t he person skilled in rrperat | vent . .
Concant ot PELTHIE Trrtet Bk /55 Soubiibrrisn Sl G Bl ingEfilenpotution which
wei ght and 1dahe tﬂeamés ﬁﬂle@ﬁllgrgewaﬁdaltsmeseumes@@etottye Qfcvl B op@kewmfts and can be
solutjion, th on skilled in the a n find a desjgn whic

guar &flt ees PHJE P thye 96 FhA® oR g %yr 8, acrqrderfpwgéq%% wenrlgn £ that a
aim pref ernﬁiiiﬁeoﬂiﬁ Iﬁb?d%\ﬁé%lsltb%el%e Se[drBR&dl IFEr & ﬁbﬁcbpllbsrkgﬂ&\wav@.reltﬁﬁ Erifida€§ the
l'ine upstream of t i pe or, upstream of the distributor plate. The

shape of t Refiessi 1P B  depigpedesighphd, flgye (gt thepy givesofise o a pressure drop

sl ot - shapede;rds P&d%{éasltll@a%tt ot l’ﬁﬂ§sure3(9' R pdih@rRhid s6188orah thd Bk, From the
angles to the tlow direction e orifices (wdth in the case of

slots, s narrrlatroaarlgﬁsknpwnrmee@a@@l Wfllegin &p pit psteeelureaﬁertere qnf sqlygat eopgentration

of a g rculo% Ovtdb&Bike Blufion rura tﬁeﬁﬂre@aac\ﬁagﬁttaﬁd rﬂaeuab&\ﬁagdr%d tlﬂewéaeny of
2 nun_and 50 RuR preferably between nun-and he nunber of

bores is prﬂﬁ eiroasmay sbitieot 8¢ BuEh ﬁwa@cd ithéhet hl’towgh‘pm apé‘FSlQ@or’VelchsguaraﬂteeS
from5S kg/ 058%&%“{%08 thg '&% (g?{(‘g?éhdphﬁig [9 1!1'9‘16‘%% Itbréf&elﬁ:? %ﬁf{ﬂ t@@sqpé@prgssure—

preferably h to bores dre prefe
retaining valve into the line upstream of the pipe or upstream of the distributor plate

The shape of the orifices may, for example, be round, oval or slot-shaped. The smallest dimensions
30 of the orifices at right angles to the flow direction of the orifices (width in the case of slots, small
radius in the case of an ellipse, diameter in the case of a circular orifice) are, in accordance with
the invention, between 2 mm and 50 mm, preferably between 5 mm and 30 mm. The number of
bores is preferably selected such that the throughput per bore is from 5 kg/h to 100 kg/h, preferably
from 10 kg/h to 50 kg/h and more preferably from 20 kg/h to 30 kg/h. The bores are preferably



- 8- arranged in rows parallel to the egtruder axis, nore preferably
in a square arrangenment or in an arrangenent in which the centers of
t he bores correspond to the coners of an equi | ateral triangle. The

dovol at i 11 Sunieed oRSpIRG o5 Blebl R bk CHoR B bRl 1P @R mnepyggpor in an
and 250C. dhegabsoiuvigclpthe ssitreof the dies csep@mai to rtheaimterse)f 5 bqualhteral triangle.
devol atilizer is between 0.3 and 6 bar, preferably between 0.5 and 4
te)?]‘{)og‘lmrjreg?rf?ef ﬁa&%gm ure of¥hetsjpg f’r\ll?e? QOh:JI.TKBI \?1%?%16 engerr] trhe ﬁas%tdgvcﬁ{g{zgrﬁggﬁween 180°C and
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suttanl o f opshdrr it b8 Real g & MinomrreelS et DRAF A e e i rably
For 10 exsspkérlamyptae for this purpose snooth shell-and-tube heat
exchangers, shell -and t ube heat exchangers which preferably with

heat exchalGere e em e T SO, PO POy (Poh oo s heitd
of the tubgs.mehieoNLIDEF nofe PASSRAGES RS tol mesanmreemhange&s elfRY The heat
one or nore, preferably one. Preference is given to snpoth

shel | - and- FrbaaTEayhisk B aHGes fRsrihis Ramosag-Yib@onade et Rilgbinsthe art. For

equi pped Wekdhpid E}ﬁdycbe B (s wp%sé SmbdiR SR Rank 8@te Eeraﬁ@:&ﬁl%{ ers] BR1BB@kube heat
exchangers can be heated, as known to those skilled in e art, with

liquid or eetharassiviichaalerablyryilencorpypteg Stpilwmrsrf@arnpé@rm%rof heat transfer, or

preferenceig }th\/&@hatngerﬁ rﬂ@&%bﬁmgxe&ﬁutfaﬂ id Isrgﬂ‘eragly i® the ﬁ&n&%@@i@ tﬁbes The number
Mar | ot henn”LH or erm N” A condensi ng héat exchanger

pr ef er abl y of pasekapss v inthyess theatrexdhangeonaenbs pity harare. cagferdy oo IPrefrr@nce is given to
exanpl e di arl [, i e
R¥den sﬁa ‘EHEH%}O% t bR ?s 9 4%@ cﬂﬁbé‘%a&pr e?é‘? ené@ ]I§p%h %%h Qatlc

for the heat trans not e too

to aldiff errexm&atObmpme heat Itrenstﬁfea”fheriqatt @my@g%‘ garebclrdicdpakneen tmrth@ﬁeeklﬂltd in
t enper at ur | e n 40 ferably. S

or ef er abl y?ho £ s éﬂg@lsl%%n oL cé)n&en’sr.]nﬁ h%at ca LeL tF(}r easfl ec?] géeapg‘ymgr Ipﬁff?%}%e @é%en to
exchanger ioszapic dfeetr adotigr bikss Fort Ia:aamlaﬂeeMaJntmhﬂmmIsH @r EhdotbdingN.| Asentidnaing heat

five mnutes and nor ess than three m nutes.. The heat
exehangor ( S Rus PoFrBPE SRRl uFET ot P flenkh G BRE 5 dr mp € Blghg. For
pur pose, ORuilite readdms oﬂtbIheﬁtmgrtd[ep@ituﬁermlebteatfoﬁme rmamgenmsfe}prrﬂf;ﬁrmdae tde high;
give?toins allin Eressrtﬁgeret ininlg ve, which Eﬁla )
pressre aP tHEHUT 1LY 8r 2 ¢ “618?3’ © 61% Fagie graRere e nm‘fat‘?eCa oric. exit
vapor pr es sdiRra@ire bhiessPRIN4TEL, lﬁéferaﬁ%r e thePEK ahdiinre préterablly Q‘Wless than 20 K.
through the heat exchanger is ferably from %?Fa% bottom u

parti cul ar ¢ BREPLFEdnenBe 1 wattfﬁ%hag%eﬁar BACEFAohAss thep icham @ma%ewefembly
region, at |dseash iAN8in8%: find more preferably less than three minutes.

The heat exchanger(s) is/are preferably operated in monophasic mode. For this purpose, on the
25 outlet side of the heat exchanger, preference is given to installing a pressure-retaining valve, which
keeps the pressure at the outlet for the polymer solution greater than the vapor pressure of the
polymer at heating temperature. The flow through the heat exchanger is preferably from the

bottom upward.

In a particularly preferred embodiment, the separator has, in the upper region, at least one exit
30 orifice for removal of gasecus vapors, at least one separation vessel, on the base of which melt
particles entrained by the vapor stream can separate out, and a vapor condensation unit. Beyond

the condensation unit, a unit for vacunm generation with pressure regulation may be present.

The polycarbonate solution comprises preferably 65-95% by weight of polycarbonate, based on the



30 orifice for renoval of gaseous vapors9-at |east one separation
vessel, on the base of which nelt particles entrained by the vapor
stream can separate out, and a vapor condensation unit. Beyond the
condensat i gn_,uni uni Vv generation with pressure

regul ati onportraxa{f/v f?tg{ %ﬁ%espe%r#cégbgﬁat%%&%g{ al weight of the polycarbonate
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ext ruder. 's@?ﬁ(ﬁf whillP¥as s bkSh ROLREred B 7043 9§d{osotyrwé?gﬂt,l%r%f§1§§§ WPE ¥ b by
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of the polycarbonate solution an e assocl ated si de reactrons
be au6i ded disFibetertbd ipplalof flerantohe of hees heqd escbfoavaporizegion shiba volatile constituents in
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i ron-free gathethhtabverien@icesethe golygaonsensdlwioni wkdahe hasddiedratdereatisns can be
with iron conéﬁts | ess than 4% by wei ght, nore preferably the alloys

wi th mat er #&'S*hunbers (according to Stahlschliissel [Key to Steel]
2007, Verlag Wegst GrbH): 2.4605 (N Cr23Mo 1 6A1l) and 2.4610

(Ni Mol 6Cr | e natefihicfopihk Yiaghrdeedmiizat shadlt bo raaistahthe comdseie attmtko by Hiehloromethane

extruder is bet n 80 and.99% by. wej ght,. preferably 90 to. 99% 25by

oot oD Thend Sh G e SR e iy ROTBY HiotigPisE SRR Gy S § 1kpe o Honree
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be co- or CWERHP el &wﬂws ERB IRl Bs(AfE 8 Ot SR %ﬁ?‘ﬁﬁfﬁgﬁfrt%eeﬂ
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i nternmeshing and tangential. Particular preference is given to the

desi gn as concentration at the inlet into the extruder is between 80 and 99% by weight, preferably 90 to 99%

25 by weight.

The vented extruder may be of single-shaft or multishaft design, preferably single-shaft, twin-shaft
or four-shaft, most preferably twin-shaft. The design of a multishaft vented extruder may be co- or
counter-rotatory, closely intermeshing or tangential, or, in the case of four or more shafts, a
combination of closely intermeshing and tangential. Particular preference is given to the design as

30 a closely intermeshing, corotatory twin-screw extruder.

In a preferred embodiment, it is possible, for example, to use screw elements for multishaft screw
machines with pairs of corotatory screw shafts and pairs of screw shafts which scrape one another

exactly, with two or more screw flights Z, with an axis separation 4 and external diameter DE,



30a closely internmeshing, corotatory twscrew extruder. In a
preferred enbodinent, it is possible, for exanple, to use screw

el ements for nmultishaft screw machines with pairs of corotatory screw
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several devgl atiolatifitiRgzAONESy et okORYEMTwAidk BFde Mbhts, bRIGAH R fivdit.ch
a suction unit is attached. Very good results were achi eved with an

extruder which beéond its intake orifice, has four to five

devol ati | i 4 highJevsbef fevolontiartgr fry bR rebisvpbpspesipllyy when fhiccandarse gtith a further

pressyre gengLaliedbadimbiend SuRuaiial ke%br@&ie%lh&ﬁzﬁ% z@§e§'ug&ﬁ%)1u% &uQ@tlon to each
first devolatilizing zone was preferably in the range from 50

kPa, the alo§aihiphea prces ypie igetipelregt é(gryagoogiﬁésults were achieved with an extruder which,

beyond its intake orifice, has four to five devolatilizing zones in conveying direction, wherein the
absolute pressure generated at the devolatilizing orifice assigned to the first devolatilizing zone
was preferably in the range from 50 to 150 kPa, the absolute pressure generated at the
25 devolatilizing orifice assigned to the second devolatilizing zone was preferably in the range from
0.3 to 10 kPa, and the absolute pressure generated at the devolatilizing orifice assigned to the third
and further subsequent devolatilizing zones was preferably in the range from 0.1 to 3 kPa, the
pressure preferably decreasing in each step. Each of the devolatilizing zones preferably has a
devolatilizing dome through which the vapors which form are removed. Between the different
30 devolatilizing zones of the extruders are arranged backup zones in which a pressure drop is
generated by neutral or backward-conveying elements, as a result of which the free cross section of
the extruder is completely filled. This enables different pressures in the gas space of the

devolatilizing zones. Preference is given to using kneading elements or backward-conveying screw



25 devolatilizing orifice assigned to thg second devol atilizing zone
was preferably in the range fromO0.3 to 10 kPa, and the absol ute
pressure generated at the devolatilizing orifice assigned to the

third and fllélrnE:n {;0 liusbse%ent devol atilizing zones was preferably in

t he range FYOmo. L toPSPKkPa, the pressure preferably decreasing in

each step. Each of the devol atilizing zones preferably has a

devol atili &i mgre&m@emmdungm tkdf]cﬂesfhlatﬂhmnmathfsvem:ﬁchrdd@rmaaeoaﬁéﬂmﬁeﬂuemed

Betvieen e gl taLAN! Suongbic! GE A R0D £0C, X bl HABLZe 8 h &ordin
arranged bd¢ ﬁﬁeﬁﬁaﬁ‘&gﬁff“ T Predetre? @glon%urg%néra ed° BY &
neutral or tdaekivanton @m/eyﬂamglgedgeﬁa@tpsaferalﬂy addeﬁ%t\ieeﬁ)fthal\ﬂsmﬁhniah&nﬁrt&e last
cross_section_ of. the extruder,. |§ glP teI | ed. (su S en%bl E’Sb )

di ff erent H?Vé’éaé‘ 188 291 1p [RNVEHEE Sl ‘-eF’Pf “H’é%/%ﬁe L ysp raitals e EHpbigbe nitrogen.
Pref erenceThs cgirM@ng taerld Sk RGpkBRIAR NIn@ldBFERNIS. Die RAGKNVALE- @foamamhrrggagem
screw elenents for this g‘wgose In a preferred enbodi nent,

devol at i | | SEPlihs RSB b e S PerdeH s Hhapar poel 78 rgm PﬁPliefFé%é%OS to
Wi th an enpraj B Agksa8&Mst¥dht 61ihd ASHRABES: 16 Hewedsahd bhtzahlyoNsu@ih hagelten
area. In the process accordi ng to the i nvention, the entraining agent

i s pref er abplymeriere dlsp addpdewhicherqpaivad piitheheemain fireave i #gtessgre buildup Zone. The
devohgtil | EL Shrd ORinb Hn BRYEY LN 9 rilly"RC B, (Jd1Cor BHEL Aol a@lgﬂgﬁ%&&eﬁemg
may prefer e nitrogen e enfraining agent is dispersed in a
kneadi ng zgrven toThevoy of thre-figloweogn exdtadicnienprela togupyse-fléght désion| Hhe three-
preferably O o
preferably ﬂgéhégesi%a%gﬁwﬁggﬁgég ! t\}\(/lgans]i'? ?%a%alg‘?&alh tl{eg)é%g@n% |0*z%|ﬁlﬁzgln section
zone, addi thastesn arterodight desgdnl y a st ream of nolten pol yner are al so
added, which are mxed with the main streamin a pressure buil dup

zone. The [ n

three-fli g@e ghe%nslép%s%c %%chg(ﬁn(?% g)’g?ﬁnrétl %\yétﬁ@?ro%@% a@gor&) Il ?cp 1Ip e%\ge\f{)@on ﬁfgve a
desi dd and r¢gsidutl @uiemrofprpéflbrsemwacetsdscavemtsr a@eﬁéllygimnOdéwgﬂmzenﬁhef not more than
three-flig eS| [ wi th anet.e

the prece dph%dj}g)&i feget‘ra ¢ ;203%@?)0 d)ﬁmhaé‘lg nmore e%"efgeraggv ﬂ‘@l %&] 10 665 8%11‘1 based on the
The t her nopbBsit maqaﬁklyﬁaer imﬂaztlels:hmmraatmb lcentény i4 he qmcrradessz RO @re(ﬂirai‘[@y less
to the inventioon have a 15 residu nt e of . vol atil g substances

(ol vent o BeddRrit SofAERES 6H o Badpores e ShPne fasil 2000 ppm
preferably from20 to 1000 ppm and nore preferabl y from50 to 600

ppm based Diphehbie syimbly rfﬁfthmfﬁb&ssi @tordihh @ the Bivehtah feipedphatianetpoBnabonate have
content is_not nore.than P referably I ess than 1 ppm and nore

pr ef g&abl y ble%‘?s‘i“r]?%mﬁn%mbeﬁr’r‘?q}ﬁpggr Bt di chl or omet hane) .

D phenol s suitable for the process according to the invention for

pr epar at i orsudfblgOoldypbakddonatee m@veeﬁﬁlpt@eemyme@ﬁﬁdnbedrmyomi sy diorydipienyl,

prior art. S i tabl e diphenols are, for e dro i none
resor ci nol P @Wﬂ?ag‘%ﬁyl blsg’iygr@ﬁ%?&lrﬁ%‘ﬁ%?gﬁ% §al k%‘g@?"ﬂoxwhef‘yl) sulfides,

bi s(hydr Oxmﬂmydx)ﬁ‘)éﬁif@méﬂfb?@s blﬂhﬁﬁwglﬁdﬂylyphl&ﬁbﬁbé Sik(hid#eSphenyl)  sulfones,
bi s(hydr oxyphenyl ) ethers, bis(hy drox& ket ones

hen
bi s( hydr oxypHisiyryrhear sréeidep; «ohbiath éwl)yu@mom&qna@@s and the alkylated,

a, ar -f3i s( hydroxypRaNYs didi- ha’iQééBQP&’éo%B&%%mo@“d the alicylated,
25ring-al | cyﬁat ed and ring- hal ogenat ed conpounds thereof Pref erred

di phenol s are 4, 4'-di hydroxyd

hen
2, 2- bi s(4- Hv@ﬂa]@g@)/ p:h@‘twq_ly arep Hyﬁ-wh@%/ @Mﬁ%‘ten}d 2,2-bis(4-hydroxyphenyl)-1-phenylpropane,

% % B: :Ej n);g?]og)%}{%?r%g%ﬁh%wﬂﬁgﬂﬁ@e 2,2-bis(4-hydroxyphenyl)propane,  2,4-bis(4-hydroxy-

2, 4- bi s( 4- hhdmybXrphidpipdiing -1 ;iié.‘(lﬁg/-l(ﬁblyycb_cpmphenyl)—2—propy1]benzene (bisphenol M), 2,2-bis(3-
1, 3-bi s zh% @é%ﬁg@eg eflgx)%gﬁoﬁgaeopy'blswémﬁwi B 5R08H Ly Mhethtn~ Do Bls,5-

nmet hyl- 4 ny
bi s( 3B- di rtbltnb'th)ll Mhﬂdydyﬂwygd]pwmh@ n’éﬂdﬂﬁﬁ}dl,meﬂ;ty%ﬂrmy@@ﬁy;ﬁeny@o sulfone, 2 4—b15(3 5-

di met hy1- 4- (P 1¥1et 1)cf1x4y lpy% %Regyl?g meﬁlylbu ané 31 §—blsE%t ;' leeélyp‘y F}r’CPC)’()&BPenYM 2=propyl}-

benzene and 1,1-bis(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane (bisphenol TMC).



- 12 - Particul arlypreferreddi phenol saref 4' - di hydr oxydi phenyl , 1, 1-

bi s(4- hydr oxyphenyl ) phenyl et hane, 2, 2-bi s(4-hydroxyphenyl ) propane,
2,2-bis(3,5-dinethyl- 4- hydroxyphenyl)propane

1,1- bis(4 xyphenyl cIohex and 1,1- bIS(4

3,3, 5- trlne %.ﬁlyclohegéﬁé fblsph 1OV ¥ B0t he g é%%@ bk L1-
honopol ycalbhcml@tdaﬁzypirehyl)pﬂm@ld]naah,encﬁ 2 bls(4ugréﬁ;cyphan3ﬂjpeop@me Qf2-bis(3,5-dimethyl-

ioed, It ke AR ESEREN preHcc ot Coadan RSP atea T8 | e G hEHaaPe D

t oo, may b3,3®tﬁ1@wﬁ%l&@xwet(hlsﬁﬂaﬂol|Tm:(g9r| ties originating fromtheir
own synthesis, handling and storage, although it is desirable to work
raw materials. 10Th nnnofunctlonal

wth yery stanti
chai ngt er ni‘hﬂ’cecﬁa%ﬁ ?fg‘tﬂﬁ‘%/oﬁ’elldca?%onﬁ@béﬂ‘lé{toé‘e dRbenRb e Btflam Wecaiol cprglycarbonates

exanpl e pheagtal afph@dol@:ydr@h@aobtscou@& nes H@hén\élsﬂﬁ@cﬂ%'ke all other chemicals and assistants
p-tert-butyl phenol, isooctyl phenol, cunyl phenaol, chlorocarbonic

esters t heredst (o g syathesicigpompxbs coa with Sigyiperitiss jogfginatgle from their own

m xtures oy LNes en6Mghnkl %‘{o@g@ aaﬁtﬁ&%h 10 Qe kd Rt Rt Jfé@y §u%§t§ﬁtlaﬁ§' clean raw
either with the bi sphénoxi de or the bi sphenoxi des, or else added

any ot her pwiaiglsin t he synthe5|s provi ded t hat phosgene or
chl orocarbonic acid 15 end groups are still present in the reaction

m Xt ype, O'The b AGcRaRCRh REnAGk Feflle®hd d&a1A G qﬁﬂl&ﬁgp%lﬂg@mfer example

esters as chain termnators, as long as sufficient phenolic end
groups of mh@ObMyﬁbrlplwn@l@hea‘pmlﬁb/ ahenoh veriertdivkdphemyle fisvpetiipirenot, heumylphenol,

chain term ﬁ‘lﬂ%o%rg(ﬁ)ic e QWYe%O’f (llg]széc?or &1&9&?% ?Jo‘hgcrarﬁog@ cf&?&ggpﬂ%{ﬁl%g% ﬁ'fethese

asite or at a osgene i s present onger
catal yst i sheyletentlmaibe, aretserp@dd tonthe ﬁdattmnrfathewtlsﬂ,he thplmwnéd gghbbisphenoxides,

metered | nI g & S%L&ieﬁ e an\%ﬁi tﬁerﬁ%mt 1%%9%ynt esmt %rowdécgt?'%t n% ]ﬁ)?%ene &P ghi?rocarbomc acid

parallel.
m xt ubes alemd gmpamalsiny piebdﬁdmttbe téaetumymbdnﬁs,l &, inlhpi casd bfyt,he tamartchturﬂ@ and

agents, wever . are ef ore the chain ter r ner al

7 Sphenol SLoqRaREARRDI S BrnoEraMARPoR (g il gperoit oREBRLEL of e
t et r acar boxyylymer wiitldRrmosre Bvallble. S8 efofably N t@e plainyphanodss) Howeterlikyereadded after
chl ori des, arg used. Sone of the conmpounds whi ch have t ree

than t hr ee HERSHTEORGUF A" 2t BUPY EAC aReseeisi't BSIY" 4y oo tﬁacatalyst is

agent s ar e yeiftohe @l ig, Alternatively, it can also be metered in before the catalyst, together with the
phl or.ogl uci nal , 4, 6-di net hy1-2, 4, 6-tri (4- hydr oxyphenyphept ene- 2, 4, 6- di
met h ﬁ 2 4 cgalyst of in parallel.

tri(4-hydroxypheny|)heptane,1,3,5-tri(4-hydroxypheny|)benzene,1,1,1-t

ri (4-hydr oxy pheesiyik) way, branching agents or branching agent mixtures are optionally added to the
et hane, tri (4- hydroxyphen phen | met hane, 2 2-bi s( 4 4- bi s(4- hydr oxyphe

nyl ) cycl oh&%sps. Em&éwe%raﬂcmnéb PEis: RPHFERyBR eaﬁgi?di befpreohs | PRReREHRnators. In
t et r a( 4- hy de.xi RGN BEAGPenols or acid chlorides of tri- or tetracarboxylic acids, or mixtures of

the polyphenols or of the acid chlorides, are used. Some of the compounds which have three or

25 more than three phenolic hydroxyl groups and are suitable as branching agents are, for example,
phloroglucinol, 4,6-dimethyl-2,4,6-tri(4-hydroxyphenyl)heptene-2, 4, 6-dimethyl-2.4,6-
tri(4-hydroxyphenyl)heptane,  1,3,5-tri(4-hydroxyphenyl)benzene, 1,1,1-tri(4-hydroxyphenyl)-
ethane, tri{4-hydroxyphenyl)phenylmethane, 2,2-bis(4,4-bis(4-hydroxyphenyl)cyclohexyl)-
propane, 2,4-bis(4-hydroxyphenylisopropyl)phenol, tetra(4-hydroxyphenyl)methane.

30 Some of the other trifunctional compounds are 2,4-dihydroxybenzoic acid, trimesic acid, cyanuric

chloride and 3,3-bis(3-methyl-4-hydroxyphenyl)-2-0xo-2,3-dihydroindole.

Preferred branching agents are 3,3-bis(3-methyl-d4-hydroxyphenyl)-2-ox0-2,3-dihydroindole and
,1,1-tri(4-hydroxyphenyl)ethane.



30Sone of the other trifunctional conpourgds are 2, 4-di hydr oxybenzoic
acid, tnnesic acid, cyanuric chloride and

3, 3- bi s(3- net hyl - 4- hydr oxypheny1) - 2- oxo- 2, 3-di hydroi ndole. - 13 -

The catal y%‘%lé ca[tlaﬁesgs o intl?rl%Fe?erngg 5%nd i?lteg‘fggailsnrgt 1 rs];s.ab(t;l all ar o%ttc]eal%l tgrtigtfy amines,
pol ycar bonat'e BTE tertiary anines, espeC|aIVy ?rlepﬁyfanlne,

tri butyl anespecialty iteahiydnaing, neijbuiiaatifey | tpb@eltmthien &-cthiippéitnlepi Patellgipieridine,
N-i/n-propyl.pi peridine, quaternary ammoni um salts such a . .
et ranut v SHOHORPURPR G UE S RRPHBE HRbriieb 2 hy GRS R Ereig dogiovice
tetrafl uor elierd) erorhide,buydrbdeasiEile animpstia Blarbycdite X irtbatyl tenSnidndes hydroxide,
brom de, hydrogensulfate or tetrafl uoroborate, tetraethyla ni um ‘
hydr oxi de, “RATSy Pyaidep Puiiresa iy ¢ iafuuirtose [Srehyrrariite, yatrErelonde,
and the phesRRQNhR MR SotG M FERAN Ghd thetpBodpREniRAOBRpIMIES corresponding to
conmpounds. These conpounds are described in the' literature as tygycal,

i nterfaci afbecmanyst mpanrisaf kese emONRsT Joserher i b dilapidrera pipiqapintoigoial
the person cﬁgl'yété, gﬁ]d o C&Hﬁer@fafly av-ghgol@ﬁ';d%ﬁﬁfalstOQMe%n hedintiR 4 ehe catalysts

synthesis individually, 1n amxture or else alongside one anot her

and 10 suceasbe neded togihe jsyrthdsisyindivaiyalbe fig rremixtiere sh osgeriendsidn, onp (pnother and
pref ggence s&c%es%*v&g,nopttignaﬁﬁﬁfaﬁg %gfotaqué %}lo@%atﬁjﬂt &t I‘é?tfreﬂcgﬁsr QOHAGH LRR fadditions
phosgene, unl ess ah oni um conpoun ra mxturé o oni um conpounds s
used as cabfidnythd mirodugtiothdfphospses, uplesfarenoecdnpogid/ars hituaeldi ¢niwm compounds
before the.netere ddi tian of ph ene. The.c L ysit (s) ..can_b .

ot er ca 1 BoLapranih, s e HERRERCH oARF & Bl ArtPlerfy Bt gagon o
of the pol yeagbhenHiceaniyid)esi i, macrednse séstaate, aGuecussobohtureforaplyaindsolvent
in the case. f the er&igﬁé 15 aanes as the a niun1sakts theiﬁonlf
with aci ds®f BEASFABPT HETEIED Goiltfs® WoFHET IRy P8 RIS Fage LM, tertiary
In the casembies SBe Ahmsawe kals tigtdodbtB b&dQ pretdiablyminefabstiddpebédia0ly hgdrochloric
portions of the total amount of catalyst, it is qf. course al

possible t 8“‘%&8&%&%"%’% ?fgﬁﬂéﬁﬁﬂ Cﬁfétyétﬁ Ph%le Hjé'faﬁ%’d@a‘éﬂfm a ?%?I’ér‘?? 8§’i“€%‘§“’“‘”‘mt
or at diff ef&mdlyst st cohRe ak®b&kibRIB Uitlertiife difi@eit aletthis MSthU&EE diferent sites or
0.001 to 10 n?lqbbased on nol es of hi sphenol s used referably 0.01

to 8 mol % ahdiFErcHr Erss: G ipahamernt gt B gaiplsts trdtnd 5ol {}c%{’r% fpalteged on moles of
synthesi s ¢aphda6ls RS RERRIIYDANH BURIS! Hor@ breR4NDSR. 5 b9, F eact i on

can therefore be effected in stirred tanks, tubular reactors, punped
circulation reactors or stirred tank cascades, or. conbi nations )

t her é8f By ‘hsimgycthenaisi RmHgsie st deacrlonend FRSHRYUHEPT hatchyisuilhe praction can
ensur ed t hafer 6 80 U fed@dlitin Qe HakksPRBIIESrAENA RAIBeASirdiffioRaR0R Bk Blirged tank
only when the synthesis m xture has reacted to conpletion, i.e. no

| onger conCaHSS. 2y COmPEREIy ABtseed. BiIv6E ke wixipthbiettsadysrentioned, it should be
chl orocar b@ﬁﬁu?edetﬂatea{q?coué‘fahg roré;aﬂfcrﬂg%ts'ewatt?fas tfeg}easpi;}Qscigl@ Naly Whed TBY sgﬁthesis
advant ageous to m x the organi c phase and the aqueous phase for a
certain ti mexthefhgs eeagipd toprommlatipi g cagfelonger icpntpips ryshydeslyzhide phlpgecaf adiosgene
int gethegrmh&guﬁggmggéghenoxide, chain term nator and catal yst are
added. Such a continued reaction tine may be advantageous after each
netered addition. These continued stirring tinmes are 10 seconds to

3060 mi nut édter prirsflettiabloy tiBOplwegennds may Rdmintageess, to rraik éhqpprghide absy atd the
to 15 m nu S | & ANase } t ) I

of severalag%PW;n??&ggﬁg#%nﬁe o) @%ﬁnggié%%ﬁ?%%?ﬁ%¥§ﬂwh§%P§%§% 6ﬁ§gmhm
(al i phat i c wathdhobisgireorradd, chain pmeetoalbhd/ cadaledh lagr oided. (banlea continued reaction time
trichlor Oetm*ég'bgg& 1hpep stk b J&Ee?edt%g'?%h Thede St b M QL ogt hane, and, 4. ¢
chi or obenz 8@ *° ARERFSPTFIEE SFREEST J980WRMY hese Pmtiyed pugng e 4ty £ jegonds to
use a0omat i60 niyaksp@aicRolyI0sewhdas 4D efimesenork ldieaidy | 1 1 dinutes. 14 -

The organic phase may consist of solvent or mixtures of several solvents. Suitable solvents are
chlorinated hydrocarbons  (aliphatic  and/or aromatic), preferably dichloromethane,
trichloroethylene, 1,1,1-trichloroethane, 1,1,2-trichloroethane and chlorobenzene, and mixtures

thereof. However, it is also possible to use aromatic hydrocarbons such as benzene, toluene, m/p/o-



xyl ene, or aromatic ethers such as ani sojge alone, in a mxture with

or in addition to chlorinated hydrocarbons. Another enbodi nent of the
synt hesi s uses solvents whi ch do not dissolve polycarbonate but

merely swel lle Or AromAl é[:tFeere S 2 so aquSI a % o8 ﬁleon%nasd% Vgrtl('g(S: lfr?nrated
pol ycar bonat m%nrébnﬁﬁha Fon Wi n%o vehts: lxur VIR RE I S Shipi
aqueous phaﬁﬁodaﬂmnfmmldm&r&aﬁﬁoubﬁ@t ﬁl the myﬁthsuc bseﬁSsoﬂ\ehus ahlyidli ofou na@ngdissolve
1,3/1, 4-di oxa or. 1, 3-di oxol an g&f oIv pattner fornms the
second or RPN IRASe Vo SR 1 ifeat™) SO huS] orselvents for
reaction mhleaionyB e Borgittish m@thablvemtﬂlte A& fs (552 i he)aq@dous phase too may be
chl orgcarbonic esters is left to stand fordg ase separation.

aqueodls al RAFHIREOPRIS Budhs g Bkainigrafirgns béld4 o By @Px%ﬁlﬁwnb%ksolvem

into the pgl%eAfoRANAL Seco¥dWr sha®S an aqueous phase, or 10 else
sent to wastewater treatnent, where solvent and catal yst conponents

are renoved and recycl ed. In anot her variant of the worlcup, after

renoval of IPherTEHgakrEccapUrast Plakasicagisaen mpylye ihicl SPyiaing & BasHIST (prm)

residues, gndngRLiARA! 8Lk & 1dh& &%@mrlpﬁlmeg%ar%ona Tﬂ@-ratlée%\isl @rkalmé phase is
for exanple by addi ng sodi um hydroxi de solution, the salt which can

be suppl i edossibbrpagsed aphrdetelyor pHdy b#ﬁkemtarhsaloiyéﬁré@rarecswm@ 45 §n p@igpHsaRase, or
whi | got he agus Stop\pﬂ“?e%a{é tl%QlliTle tﬂ%ﬂeYe S§¥tn Qﬁtﬁ: léatta@stt QJ% %X Shgl%ll% Ved and

15The organic phase conprising the polycarbonate can t e pun
to free it rasfeled. In ewtiteamvinrat ploths wofkugl et rewesvali anhfcorgam@ anmlhyta, GSpeClaHY of

nature. The,0fganl %ol&@%sr%m?e ea@ﬁ%{atﬁo%& AP st @ﬁslﬁg&gﬁg Cpatifeifiy ﬁﬁ' B &xample

still contains proportions o € aqueous ar
dropl ets, anddtinge sodital lyjédl'qm@eﬂétrtahl yheasaitewhnclarcyn dei smppheith@rpd:xamgle to the

separ ati NS4 anBt Itrl(c)) ygis %yrem%veﬁrw n‘Pe tl?e a u%/ous 135}3'I S oo{mnan sl Bl %0 the syn?nems
passi ng t hroughsett g tan irre escers or

separators, or 20conb|nat|ons thereof, in mhlch case water can

opt i dhal | y The argpiner @blase ncdmprieiag hthe)rpo&wmbomaamtﬂmn bst @pidicd undfee sSowE all
Ci r cumst anCE%IU.lSItl%g g 1&( eeoir P%?’Sclatvﬁg E)i(t{lr(]?g mrt Snc All;:} erevtnh!d erroouﬁlh ore
separat i on PRAHP QLIRS Sl S BIHE B eh AN PEaiiT BMASRAYE 1T RAS Rl
once or nn@ameh@ﬁmﬁﬂﬁﬁﬂﬂhbhmdmbumenﬁ@sdhhemmaﬁ@ammamqﬂsmzﬂaﬁ@mxymtgmdﬂw

aci ds, hydroxycar box I|c aci ds. a sul foni c aci ds referenc
given to aGUdTERrARY &lErEy %Pgmeg@ BE4SE PTRTRHYBE ARt Gagpolcd by Ve of

25phosphor gisogidc Phasphesine tacid, setlinglitatky) #5re@fatkies@laedslSr sdfaeators, or
conaéntratlon of these acids should be in the ran%e of 0.001 to 50%
pg ht cwp@nglroasbﬁhﬁreef gywiieh eseg Bg}ewp gﬂtgonally be métered 1n in each or some separation

SthS, under some circumstances USII’lg active or passwe mlxmg unifts.

After this rough separation of the alkaline aqueous phase, the organic phase 1s washed once or
more than once with dilute acids, mineral acids, carboxylic acids, hydroxycarboxylic acids and/or
sulfonic acids. Preference is given to aqueous mineral acids, especially hydrochloric acid,
25 phosphorous and phosphoric acid, or mixtures of these acids. The concentration of these acids

should be in the range of 0.001 to 50% by weight, preferably 0.01 to 5% by weight.

In addition, the organic phase is washed repeatedly with demineralized or distilled water. The
organic phase, optionally dispersed with portions of the aqueous phase, is removed after the
individual wash steps by means of settling tanks, stirred fanks, coalescers or separators or
30 combinations thereof, in which case the washing water can optionally be metered in between the

wash steps using active or passive mixing units.

Between these wash steps or else after the washing, it is optionally possible to add acids,

preferably dissolved in the solvent which forms the basis of the polymer solution. Preference is
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pressure buildup and mixing zone 16.

25 In Fig. 2, the polymer solution is supplied through a feed line 1 to the shell-and-tube heat
exchanger 2. The shell-and-tube heat exchanger is heated with heating medium which is supplied
at 3 and removed at 4. The pressure in the heat exchanger 2 is kept above the vapor pressure of the
solution at heating temperature with the valve V. Thereafter, the polymer solution expands via the
inserted tube 5 and the orifices 6 into the separation vessel 7 arranged directly above the extruder.

30 The gas released is removed via the vapor line 8. The product falls directly into the intake zone 9
of the extruder and is supplied through a backup zone 10 to a first devolatilizing zone 11 which has
a devolatilizing dome 12. These are followed by further backup zones 10 and devolatilizing zones
11. Upstream of the last devolatilizing dome, nitrogen is added via the feed line 14 via the addition

point 13 in the kneading zone 12. At the addition point 15, additives and optionally molten



25In Fig. 2, the polynmer solution is suppdied through a feed line 1

to the shell-and-tube heat exchanger 2. The shell-and-tube heat
exchanger is heated with heating nmediumwhich is supplied at 3 and
removed at ) e _hn.the . LS :
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pol ymer ar gnafls 99 da6igdandWh b GRaifdr BedtteX @6 cMetoh, £hE WS ¥ HEHovELWERA the extruder
t he pressure buildup and m xing zone 16. Figs. 3 and 4 show a vi ew of
the flash deafs|uadsr he agtion;of graydpokiet fHdes shalls| arg agangpe fpifiejcptruder housing 24
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extruder. The pol'ycarbonate solution is introduced 5 into the

separator 16 from above through the flash tube 20 or 20'. The vapors
are separ atlée exampigs tvhéichdpheve prysated luspale JivarvesBoruby iy olrfxehele gepiiewdapt be
21. The vaporS..auSs HRRLi&d to the condensation through the vapor

line 22. The concentrateé pol ymer solution predom nantly hits the
extruder shafts 25 directly, and to a smaller degree the cone 23,
fromwhence it flows away to the extruder shafts under the action of
gravity. The extruder shafts are arranged in the extruder housing 24
10which is open at the top. The exanples which follow serve to
illustrate the invention by way of exanple and should not be

interpreted as a restriction. - 17 - Exanples The yell owness i ndex
Yl was determ ned to ASTM E 313 on injection-nol ded sanpl es of
t hickness 4 mm The injection tenperature was 300C. The

relative viscosity is the ratio of the viscosity of a solution of 0.5
g of polycarbonate in 100 m 5of dichloronethane to the viscosity of
the pure solvent at 25C.



Exanple 6.5 t/h of polycarbonate were isptated in an inventive
apparatus froma solution of 65% by wei ght of polycarbonate, 33.5% by
wei ght of chl orobenzene and 1.5% by wei ght of nethylene chloride. The
vent ed ext sed was designed as a closely interneshing,
corotatoryiggﬁhggcreM/extruder 10 and had a screw di aneter of 178 mm
and a ratio of length of the extruder to the dianeter of 48, and was
of two-fli dht ywhsimgss imlex N8 wat dkiernzogie toadd TVE 3 the wol iatectidnzineldedz eangdes of
The flash devol atilizer .consisted of a pj of dianeter 150 mm which
was sl ot t el Ao THEBoRe SHF O EERPEr Vi8St ure into the flash
devol atilizer was 230C. In an entraining agent zone, 13 kg/h of
ni t rogen wahe redatipplisedity Fhie iasobfrhe disgoity cr dobniah ef fad of poletagianyte in 100 ml
viscosity of ,.1..295. . 15The resi dual ,chl orabenzene..content in the
o ated’ pdl JEUPBBRATE s S50 Bhi g MuR R F ey omet hane cont ent
was below the detection |imt of 0.5 ppm The maxi num tenperature at
t he nozzl e lahmbhe extruder was 391C. The yell owness index of the
pol ycarbonate was 1.7. Conparative exanple 6.5 t/h of polycarbonate

i sol [ i k: | atili ion f 20.
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tenperature of the polyner solution before the backward

: p e :
devol ati | i 28¢ itenflidisder@atdizeniyas 3"y I e Snifaieing REgLidete: Wake/lo ngrogen were

val ve. Thes&ﬁﬁ&ﬁﬁﬁgmgﬁkﬁﬁé5a9ﬂﬁﬁﬁhQPQnﬁﬂ%@L@&%N%bﬁﬂﬁﬁpSity of 1.295.
The residual chl orobenzene content in the isolated pol ycarbonate was

410 ppm and t he dichl oronet hane content was 0.5 ppm The teg&grature
at tHé nozZhe wssidyahechiorehengrar spasniooche Jeriied pelyrahenels vah oSl pew ape the

pol ycar bongi &ioWasetitand contént #8s belG MeMWRetection limit of 0.5 ppm. The maximum temperature at

the nozzle of the extruder was 391°C. The yellowness index of the polycarbonate was 1.7.

Comparative example

6.5 t/h of polycarbonate were isolated in an extruder with backward devolatilization from a
20 solution of 65% by weight of polycarbonate, 33.5% by weight of chlorobenzene and 1.5% by
weight of methylene chloride. The vented extruder used was, analogously to the inventive
example, designed as a closely intermeshing, corotatory twin-screw extruder and had a screw
diameter of 178 mm, and a ratio of length of the extruder to the diameter of 48, and was of two-
flight design in the intake zone and the devolatilizing zones. In an entraining agent zone, just as in
25 the inventive example, 13 kg/h of nitrogen were supplied. The temperature of the polymer solution
before the backward devolatilization was 185°C. The entry into the extruder was via a valve. The

isolated polycarbonate had a relative viscosity of 1.295.

The residual chlorobenzene content in the isolated polycarbonate was 410 ppm and the
dichloromethane content was 0.5 ppm. The temperature at the nozzle of the extruder was 409°C.,

30 The yellowness index of the polycarbonate was 2.3.



1. An apparatus for devolatilizing sol vetf-contai ning pol ycarbonate
melts, characterized in that a flash devolatilizer is conbined with a
vented extruder, said downpi pe devol atilizer being arranged directly
above sai dcgxfsuder. 52. The apparatus as clainmed in claiml,

characteri z n that the inlet element of the flash devolatilizer is
inthe formof a distributor plate with an upstream product o
di stributor, lor AasapaarpipéorvdevMatdizing sebvent-cgntaiming repiseipenatpsmelts, ehagicipsiged in
inclaiml or 2 C I j Forksl] ek .
dounpi po. devol afl T 2o e itk AR Aell BBl P YRR e Mvdiltize
clainms 1 to 3, bbiagavinged dedly abovhmid axhreddr] ash devol atilizer is

heat ed by neans of condensing steam by neans of a condensing organic
heat garrier or f | qui r i rri s

The. appar at usend P s Sl Bl BN BEEh SR Bl ooy 8 the fah
t hat t he conbi naevotatlind isinfieafoln disad$tabutdn ae walnan wstreandpresuct didteibutios or as
upstream of at Ieast.tne further flash 15devol atili zer/downpi pe

devol atili zer. éPm?ﬁglgﬁgg?atus as clainmed in any of clains 1 to 5,
characterized in that the vented extruder is of two- or four-shaft
design. 7. The appappataus agslatdediimeldini hoad)yhavictaized inmshdl viywr Gpes are mounted on
characterized iq t at.th& vggﬁed extruder is a closely interneshing,
corotatory tw ntEPERPBXYTHAEY*"208. The apparatus as claimed in any

of claimse 1 to 7, characterized in that the extruder has severa
devollatili zi g Zbeespiriuc an\elyiay idiane of ictaims 9. tcA3prlocessizédin that the flash

devol atilizing pol ycarbonate solutions as clainmed.in an f claimg 1 .
to 8, charact er FOETIFTEN AT By GTSRaPESAAFEE SPU: B e8NS F STHGAe oteenic
| east one or ganheat sativied by arRehsaf a ligas breanie h@okydar bonate i s prepared

by the interfacial process and, in a second step, this 25

pol ycar bonate_sqlution is supplied ta a flas evol atilizer in . .
Do ot on vi-¢  BackRisds SRBRdBTy oLaPirs ar iaeasnat it f9upe Sarbingtion of s
?rlr?nggd di rlect |stha121@M@ah tid@ exd el cstieder tibadpsirdae POI A MREst S@leURIrBE: flash
alls _directly into the vented extruder. 10. The process as
claied in cl ai AF@latiligerdgupRips d¥glatilizet-hat t he sol vent - cont ai ni ng

vapors forned in the flash devolatilizer are renoved directly from

the housing of. teapaasly 3 OEBY@l idkhy 6fZRAMDY 18 @AGacddri¥@PARat IieN@Bted extruder

is of two- or four-shaft design.

7. The apparatus as claimed in any of claims 1 to 6, characterized in that the vented extruder

is a closely intermeshing, corotatory twin-screw extruder.

20 8. The apparatus as claimed in any of claims 1 to 7, characterized in that the extruder has

several devolatilizing zones in conveying direction.

9. A process for devolatilizing polycarbonate solutions as claimed in any of claims 1 to 8,
characterized in that a polycarbonate solution comprising at least one organic solvent and
at least one polycarbonate is prepared by the interfacial process and, in a second step, this

25 polycarbonate solution is supplied to a flash devolatilizer in combination with a vented
extruder, said flash devolatilizer being arranged directly above the extruder such that the

polymer solution falls directly into the vented extruder.

10. The process as claimed in claim 9, characterized in that the solvent-containing vapors
formed in the flash devolatilizer are removed directly from the housing of the flash

30 devolatilizer by means of vapor lines.



- 19 - 11. The process as clainmed in eitHer of clainms 9 and 10,
characterized in that inert gases as entraining agents are injected
into and m xed into the polyner nelt stream upstream of the fl ash

devol atilizery The process as $imedNf PP ©EERInAS) @1 0TBRhrAdErBEY inQhatGh&H BRes as
9 to 11, characterized in that ne gas is injected 5as entraining

agent in one or ersiengreast pgsniedted ife ape ared vk thepalymer malt stEqe upptirams the
as clainmed in apyshcge\,&étﬁ.jzg@ 9 to 12, characterized in that the input
concentration of the polycarbonate into the flash devolatilizer is

bet ween 60% by wei ght and 95% by wei ght. 14. The process

as cl ai med i nl2aife plocask as ¢8im@d irpanydf clohmy Uiot ldr shaengteripedtindiat inkg gas is injected
pol yner is heat f entering the
flas krlrgdevol atil ?ézj%}rﬁgg}fgqg%ﬁgn %re 8231?%%%%&@%&?{%%5&?%?%%&& claims 9 to
14, characterized in that the polycarbonates obtained have a residual
sol vent cont et To¢ pP@cppm coind@Ol ppnef claims 9 to 12, characterized in that the input

concentration of the polycarbonate into the flash devolatilizer is between 60% by weight

and 95% by weight.

14. The process as claimed in any of claims 9 to 13, characterized in that the polymer is heated

10 by means of a heat exchanger before entering the flash devolatilizer.

15. The process as claimed in any of claims 9 to 14, characterized in that the polycarbonates

obtained have a residual solvent content of 20 ppm to 1000 ppm.



