SEMS 04 1 009- FBMB g 1 YWvaioXen WWLRGaOogess for the Production of Pol ycarbonate
The present invention relates to a process for the isolation of

.pol ycarbonate produced by the phase interface process, by evaporating and
degassing ‘a solution of 5 polycarbonate [g_an organi ¢ solvent. The process
for synthesising pol ycarbonate by the phasée interface process is described
variously in'the literature, for exanple inter alia in Schnell, "Chem stry
and Physics of Pol ycarbonates”, Polyner Reviews, Volunme 9, Interscience 10
Publ i shers, New York, London, Sydney 1964, pp. 33-70. f In the phase

i nterface procBeacessfortheProduction of Polvearhanade ym salt of a bi sphenol (or a
m xture of .various bisphenols) in agueous-al coholic solution (or suspension)
is carried out in the presence of an , inert organic solvent or sol vent

m xture that foOhepresehd isenton felaseto Bherozkssgdaathzo iiant bAtpolycarbonateed,
and that are present. mainly in the organi c phase, undergo condensation by
means of suit aploducediby the pRasegnicglans RIOGESS, b Pepgrating sad gsgasseyicsolmales

di ssol vedsin t kC: . ganic phase is finally separated. 20
The poIycgrboh@?ggﬁﬁﬁ?&%ﬁ@%ﬂ%ngg%ﬁgﬁgd fromthe organi c phase. The current
met hods for concentrating the polycarbonate solution and for isolating the
pol ycarbonate are described in the patent literature and in text books, and

are known to The mpesesyHossynihgsising polycagbqnateripy theophase ot face nerocess is

pol ycar bonat e 3({159%&{1631‘?&}S§'H Offe 1it§rafb; F16F 8Rdny, 18%{1]&3} Gfa HScRYeI € VeRah Ak "I

t he sol vent by heating or pﬁlylng a vacuun? I'S process réquires the
use of a hi gh &l |IRhygicpoohtPdlycattiid@lessoPobmier Reviewsx aviplugmec 9l oinvdrsvicreee, i n
order directly taq obtain the nelt phase after the evaporation of the _
sal vent . 1Pn or Belishers; New asktlrnden, Qisiney €966 PPt s 7%ol yner in the sol vent
ering the reaction, a mxture of one or nore high boiling point solvents
and the low boiling point conpound dichloronethane is also used. Typically
the wei ght 30Intat iphaseflin@ifabd prooesstthapitosiendtibe ofia @isodiinh salgoPObisphenol ynt i s

about 1:1. BMS 04 1 009- Forei g_n . . : . .
a mixture of various bisphenols) in aqueous-alcoholic solution (or suspension) is

carried out in the presence of an inert organic solvent or solvent mixture that forms a
15 second phase. The oligocarbonates that are formed, and that are present mainly in
the organic phase, undergo condensation by means of suitable catalysts to form high
molecular weight polycarbonates dissolved in the organic phase. The organic phase

is finally separated.

- 20 The polycarbonate must then be isolated from the organic phase. The current
methods for concentrating the polycarbonate solution and for isolating the
polycarbonate are described in the patent literature and in text books -and are known
to the person skilled in the art. The isolation of the polycarbonate from the solution
is preferably carried out by evaporating the solvent by heating or applying a

25 vacuum. This process requires the use of a high boiling point (> 100°C) solvent, for
example chlorobenzene, in order directly to obtain the melt phase after the
evaporation of the solvent. In order to imprbve the solubility of the polymer in the
solvent during the reaction, a mixture of one or more high boiling point solvents and
the low boiling point compound dichloromethane is also used. Typically the weight

30 ratio of dichloromethane to the high boiling point solvent is about 1:1.



- 2- Anot her poBM®P 04 i1toP9+Foreigni nj ect a heated gas, in particular steam in
order to expel the volatile constituents. In this case the pol ycarbonate
.solution is sprayed together with the carrier gas and pol ycarbonate is
formed as a solid, especially as a water-wgt. suspension. Qher isolation
met hods i nclude crystallisation and precipitation as well 5 as heating the
resi dues of the solvent in the solid phase. The |ast nethod requires the

use of dichl orqnethane as,.sal vent, ere resi dual, contents of volati.le
bomstl t utat s ofaBtnpos Rl St bt ALt BoprhilaCafrhh orfes s By the
contents of dighliRrRARItHARE Rathis asd MepBlycitb8hite s6lutitn IsPradel YERERe Rathe

since dichloronethane in the working-up process w th residual noisture
t oget her spl i t thef ¢arhgrigasgand polyearboratel @ fovored a3 & balsl, capeseallyi acalvaterawetons
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the boiling point and these superheated solutions are then flashed into a
vessel at a | other upy e sdickloramagtharige ay sjobignt, pwhersby aresidual heordents t afomolatitee
evaporation or flash . evaporajion of  the sol vent, may.be,carri.ed ou sing
varous. met nodS iR ABS kPR ey oY B uRhick g NeR lentt®er”
thin-film evapaicBl@éBetBand parfiéilly BRGRAE I 0O poHRNibehste sied dRAldroathafeihods
for the apparatus-based evaporation of 20 polycarbonate sol utions are known
to the person 8 voking-wp prasessr vith penidusk meisteret thgethey spdit hEhysaogen| drorite can
be fl ash intg heat ed coil evaporator.that term.nat i.n_a__separat.or. In
Chis condfot § ofd erEyS EatldinefioRRRbaL ot ' Olbeb o A Tsde 2ouSTRROEH: o
stages. |n addediipers ocesses are known in which in some cases a multistage
céncentration of the solution is carried out in vertical shell-and-tube heat
25 exchangers. In order to achieve particularly | ow residual contents
extrusi on evaporat ors nma used for the | ast ssing. stage, ln this
case the poly r%}FeFPOVV%@%ﬁ(rwr%sdi%?nevfgp&sagég%r%t%1 ° 3]% revgép(%%lt U O%Cﬁ%eolnge\?at ed

t enperat ure i ngQufibrndears trepyackalyaRehtéd iR ¥light dxcethredsars fohemperaviatd abokze
di sadvant age of the extrusion evaporation technique is that an effective

degassi ndSi s ethsihalingpeipt pyd theshsupctheptsd selutionpareshem Hashed Hafo ajvesaedtat a

lower pressure than the vapour pressure in the solution. The evaporation or flash

evaporation of the solvent may be carried out using various methods, equipment and

machinery, e.g. stripping extruders, thin-film evaporators or friction-compaction

devices. Conventional methods for the apparatus-based evaporation of

20 polycarbonate solutions are known to the person skilled in the art. For example the
supefheated solution can be flashed into a heated coil evaporator that terminates in a

/ separator. In this connection it may be advantageous to carry out the process in
several stages.l In addition processes are known in which in some cases a multistage
concentration of the solution is carried out in vertical shell-and-tube heat

25 exchangers.

In order to achieve particularly low residual contenfs extrusion evaporators may be
used for the last degassing stage. In this case the polymer melt is formed in a
separator under a vacuum and elevated temperature into fine strands and thereby
30 freed from the solvent. The disadvantage of the extrusion evaporation technique is
that an effective degassing is ensured only by stable strands, i.e. strands that do not

break off in the equipment. The stability of the strands is influenced by the viscosity



break off int hRM®oreishe stability of the strands is influenced by
the viscosity -Foreign -3- of the polyner solution. Too |low a
.viscosity can lead to strand breakages, which in turn neans a restriction
of the operating paraneters in terns of tenperature and entry content of
residual volatile constituents. Apart from’the negative influence on the
viscosity, too high an entry concentration of volatile constituents has
direct 5 deleterious effects on the degree of degassing that can be

achi eved, si ncef thegpohymer solutions flwo low ajesensity vewl lqad te isiyaryd brgikaiges ivdnch he
surface avail able for thef3 z% (gﬁ%nsferiis homqyer.fuxeq;by thef3r tran
geonetry. The ‘58é§%%?j‘f§E§1 4r%d SppﬁﬁéngﬁEF¥n&?§fPigﬁ?oP {RARET M e d
to produce the eﬁt&%@&ﬁéntrcﬁ%ﬂidﬁ vblatilddonstitRb@s. ApRATFILY the RpdiiRIMuenckbnl t 1S
al so known fromthe prior art to carry out the [ast degassing step in the
wor ki ng- up of thsoVigeasity, tewdaighf emenhy asphnptPomf vilathle gongjituprsg thas direct

entrai nnent agents.. M ds for .t he apparat.us-,based., degassi ng. of
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di sadvant age that either very |large anounts of gas have to be suctioned
off, or that stmnsfeq JérthKFVIBb%X‘FCbbY dheastrandrgeentety c abheorecoesagc hirgs arga of the
Furthernore, the t.hods_descri i n e literature are. often inflexible as
Fogards ¢ hr ouditi - ARDE D eSS o babdlfs el SR T RE S o, 7
concentration efuipmeh@til e conponents at the inlet to the respective
degassi ng st age. 50 EP- A 200 368 descri bes the foam degassi ng of styrene

pol ymers li0h a two-stage ( process. The nethod is based on the fact that the

anpount of sol vent jn.the poal r.solution i djusted to he suffici.entl
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flashing, with foam g_gdt into a separator under |ow pressure. The process
e
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di ssol ved,
15 often have the disadvantage that either very large amounts of gas have to be

suctioned off, or that sufficiently low residual contents cannot be achieved.
Furthermore, the methods described in the literature are often inflexible as regards
throughput and polymer type and viscosity, and as regards the entry concentration of
volatile components at the inlet to the respective degassing stage.
20
EP-A 200 368 describes the foam degassing of styrene polymers in a two-stage
( ' process. The method is based on the fact that the amount of solvent in the polymer

solution is adjusted to be sufficiently large so as to initiate a foaming,.

25 EP-A 914 355 describes mixing a sparingly soluble separating agent in a polymer
solution followed by flashing, with foaming, into a separator under low pressure.
The process described there is used to separate readily volatile solvents with the aid
of foaming agents. The readily volatile separating agent is not completely dissolved,
but is dispersed.
30
DE-A 100 15 862 describes a multistage process for removing volatile constituents

from polyamides. Before the last degassing stage foaming agents for this, e.g.



‘but i's di sperspis 89108940386 15 862 describes a nultistage process for
renmovi ng vol atilTe constituents from pol yam des. Before the | ast degassi ng
.stage foam ng agents for this, e.g. BM5 04 1 009-Foreign -4- nitrogen,
carbon dioxide or water, are dispersed using a static mxer and thereby
partially dissolved. The polyamde nelt is then flashed in a vertical
shel | -and-tube heat exchanger or in a |loop evaporator or in a conbination
thereof into a degassing vessel under |ow pressure. Wre | oops onto which
the melt fl owshiiogeR.seRan divgislecor walsh g disparsad Meisfe plalic mnixer anb therdy a
better degassi . e | . | i i Q.RLavi de a
process for th@nggfgkggxangﬁggi§cagkoﬁggépggggg%%%pﬁﬁpﬁﬁggﬁﬁ%gg9?%?@%%ace
process, in whhed ekétemped grciardloopteeapdrstonbi i Nesmbinsts@l therkolf intan depgsaitge
solvent. By neans of the process |ow residual 10 contents of volatile

conponent s’ t ot ¥¢se¢ligderlow pressyrer s s dappsngd whigh the meltdlovsafrom abovesizend
ticul acl . ] he t ot al ,
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such as nonochl orobenzene and di chl oronet hane, the correspondi ng unreacted
nmononers, e.g. BPA, and their volatile oligonmers such as diners, triners
and tetraners. The obechoftthe present Heplign 65 80 PRYMS 2pFoessp dBT dhosolation\ofng
di chl or onet han ' ' ' to
Ji el prerer by aenyas piughd By pRAGAOb e HELRe Th P e dREARE O
of di chl or onet astraindd dispsloed s ars bpahit dodwedt.a Byl gbars|afxh®iptdceys Tow tesidasl of
t hr oughput and pol ycarbonate 20 type and viscosit¥§and as regards the entry

concent r 30i on edmteaEs of jvolatile, spppendnds totalling dess than 29Q ppAke prefstabbt jese than
degassi ng stag Qi Lt 1 i i.on
a{orenentioned?%gﬁgﬁékgﬂghgﬁﬁgﬁfg%ﬁ%?blrS%%ﬁﬁﬁggp ]ﬁ’gggg%kéﬁg%qPﬁﬂémgﬁant
while maintai sihould bérechigialdi tMolatile thidponentgit nadérsidod faimgRide e6lveiits eaeh ment
or downtines. In other words, a. constant quality should be achi eved

i ndependent | y 8fonogHoroRenzene apd dighdgromsthane, the cpirespepding 1esacted IpRANTses a

process for t hg.g! %@A‘E‘%ﬂ”th&fr VB?’JUX& %LQ&Hé‘JsesuE’ﬁ 919 l{ﬁlﬁgrs, trimers and tetramers. In

15 particular the process should be capable of removing dichloromethane employed in

the reaction to levels of below 2 ppm and to yield preferably dichloromethane-free

product containing less than 0.5 ppm of dichloromethane.

The process should have a high flexibility in terms of throughput and polycarbonate

20 type and viscosity and as regards the entry concentration of volatile components at

the inlet to the respective degassing stage. Flexibility means in this connection that

; the aforementioned parameters and product properties can be altered in a plant while
maintaining the quality, without complicated changeover of equipment or

downtimes. In other words, a constant quality should be achieved independently of

25 the entry conditions.

The present invention provides a process for the isolation of polycarbonate produced
by the phase interface process from a solution in an organic solvent, said process
comprising the following steps:
30
(a)  evaporation of the organic solvent to obtain a content of polycarbonate of 90

to 99.95 wt.%,



by the phase igigyfare00reEsss froma solution in an organic solvent, said

process conprising the TolTow ng steps: 30 (a) evaporation of the organic

solvent to obtain a content of polycarbonate of 90 to 99.95 w.% BMS 04 1

009-Foreign -5- (b) optionally m xing the gelt obtained in-step (a) with a
f oam ng agent, (c) degassing the nelt obtained from (a) and optionally (b)
by feeding the nelt 5 through inlet openings into a separating vessel,
characterised in that in the degassing according to step (c) the nelt is
subdi vided by the inlet openings 10 into partial streanms of 0.1 to 20 kg/hr

b the inlet openings 0 pa ream of 0.1 to 20 |
Constituent & o)ar Paisuly bySRERC SN pBRuRy i RSO ERbfnBbbdhe, °570c ©

wherein the pressure in the separating vessel is 0.1 to 20 nbar. According
to step (a) of the process according to the invention the solution of 15

pol ycar bonat e (ch andegessng thesoply ehtaineddran fa) ansk opdionplly () dfvefeeding it mslt
ol ycarbopate sol ugi | I rst I orated to such an extent that
!toheycont e]gjlt of pol y%%&%ﬁgﬁ%tegﬁ%@nggg&tog‘ 455%@8%95@/@ The pol ycar bonat e

solution thereby obtained is also synonynously referred to as pol ycarbonate
melt. Step (a) may be carried out as a one-stage or nultistage process,
preferably a neharjciarisgéipthetess. 20 Conventional methods for evaporating

pol ymer sol utions according to step (a) are known to the person skilled in
the art. For exanple, the superheated solution can be flashed into a heated

coi | evapor at of thB@egissingl 4t8bding 10 Aeps &f)ah@ult isATbEX IR b tBE inlst6fenthgs
process i s described for exan})l e in DE 1 921 045 A In this connecti ong it 25
P

may be adi{ant agéopartiabstreamsapl By tohe0 kehe end oat srdry wtahesinledropenings hes awor ds
| et ead choose it (RFRpRY PEaREBhARTHL dr B FRAR b8l Sttt o
in EP 1 094 87350At0 BB0°RaHetiR thdrOkafSi thecpatafifygedse] i1 10 2B mbar.
pre-concentration of the pol ycarbonate
According to step (a) of the process according to the invention the solution of
15 polycarbonate in an organic solvent (hereinafter simply referred to as polycarbonate
solution) is first of all evaporated to such an extent that the content of polycarbonate
is 90 to 99.95 wt%. The polycarbonate solution thereby obtained is also
synonymously referred to as polycarbonate melt. Step (a) may be carried out as a
one-stage or multistage process, preferably a multistage process.
20

Conventional methods for evaporating polymer solutions according to step (a) are

P

known to the person skilled in the art. For example, the superheated solution can be
flashed into a heated coil evaporator that terminates in a separator. An example of
such a process is described for example in DE 1 921 045 A. In this connection it
25 may be advantageous not to allow the concentration stages, or in other words the
temperature stages of the superheating, to become too large, but instead choose a
two-stage to four-stage process, as described for example in EP 1 094 873 A. In
addition processes are known in which a pre-concentration of the polycarbonate
solution is carried out in vertical shell-and-tube heat exchangers. Such processes, in
30 some cases multistage processes, are described for example in DE 19 835 744 A.

Polymer concentrations of 90 to 99.95 wt.% or above can be achieved by such



'sol ution is capnieds 0Whoifareigsti cal shell-and-tube heat exchangers. Such
processes, in 30 sone cases nultistage processes, are described for exanple
in DE 19 835 744 A. - Polymer concentrations of 90 to 99.95 wt. % or above can
be achieved by such BMS 04 1 009-Foreign -6- processes. Conbinations of coi
evaporators and shel |l -and-tube heat exchangers are al so conceivable.
Starting fromthe polycarbonate nelt obtained according to step (a), a

pol ycarbonate 5 with a | ow content of volatile constituents is optionally
obt ai ned accor pioagsses Gempinatiens afycodfyppryaters dunibel-anddnbe bt exehangds Aty t o
step (c) in ataﬁe?g&mﬁggkfoan1 degassing step by splitting up the

pol ycar bonat e mef LTS partial streans and al so by reducing the pressure.
A low content of volatile constituents is understood within the context of
the present invention to mean a concentration of the volatile 10

constituents obtartingiremdhe poycapenatpmekt obtainad Jcearingigritero@):Apalysagbonate

ticul al : of ' . tq t
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interface process, .in particular 15 nmonochl orobenzene and residual anmounts
of di chl or omet fAegsesingsiep ki splitfing 8p ithpdycareanstenelt e padisbsthamsrandialie boam

degassing (ste ) ) d B n i J c
separ at i ng. ves b hg pfesafl NG ol bl s 8 ullerkdft o

di chl or onet hanthe e@itextr 6fl the préenmadentibs thOmesX s Poficdn@ioh heth tieYvolatite her
possi ble solvents for the polycarbonate production are known to the person

skilled ilA t hecenstituents gfolessethanp}® pnmhy pisEsratdpidesst bpudf8 i apd aneiculglych i f
present also h - v, t. resi In addition the
pé[ycar bonat e ﬁ}é??ra@giﬁ%%f%g%r@g?’dﬁgé&\c,ﬁasﬁgerg%?r%rtg C[fc?)‘?]t’o\%lltng%sﬁ e ol igoners
whose proportion is |ikew se reduced by the process according to the
invention. 25 In order to initiate a foam ng of the polﬁ_carbonate melt in
step (c) and t hbe splatileconstyents tobe raneqyied apsprding de stepd chimghids ithgysoleants ofci ent
sol vent nust bg pr nt.t.n_the.. pal rbo t: The s at uraf.| of

t he pol ycarbona FeP °§§’§F‘I‘%&IP it r%%:ltlg ialcé&ra}:n%n{safﬁl ? @gﬁ%es 1né%r?a§:ﬁtplrjr§§%’s$ﬁ g a?]ééuﬁ%l et
openi ngs 16S CofoasEn@baMele aid tegidatl HnchnBPéf dichloromethane. The mass fraction of

monochlorobenzene before the foam degassing (step (c)), i.e. on entry into the inlet
nozzles of the separating vessel, is for example less than 10%. The entry content of
dichloromethane, referred to the mass, is for example less than 5%. Further possible
solvents for the polycarbonate production are known to the person skilled in the art,
20 for example ethylbenzene, toluene or xylene, which if present also have to be
removed to low residual contents. In addition the polycarbonate melt contains

residues of monomers or volatile oligomers whose proportion is likewise reduced by

-

the process according to the invention.

25 In order to initiate a foaming of the polycarbonate melt in step (c) and thereby
achieve a particularly effective degassing, sufficient solvent must be present in the
polycarbonate melt. The supersaturation of the polycarbonate melt with volatile
constituents on entry into the inlet openings is correspondingly at least 0.1 bar,
preferably at least 0.5 bar and particularly preferably at least 1 bar. The

30 supersaturation is defined as the difference between the vapour pressure of all
volatile components on entry into the inlet openings and the pressure in the

separating vessel (hereinafter also referred to as separator or degassing vessel). The



‘preferably at BaaSD4Q.009Fvreigmd particularly preferably at |east 1 bar. The
30 supersaturation is defined as the difference between the vapour pressure
.of all wvolatile conmponents on entry into the inlet openings and the
pressure in the separating vessel (hereinagfter also referred to as
separator or degassing vessel). The BM5S 04 1 009-Foreign -7- vapour pressure
is the sumof the partial pressures of all conponents present in the

pol ymer nelt and depends qn .the tegggrature and thg ]ioncentrati on of the
volatile cons¥FRUYERTSSUS Iythe Wpekle nerial Reesggnes phhgomponeigaiegent in the

i ndependent of \uRGIRGLIT i GHBRISH HedkbinpBrabite 28RS @rth il

sol vent s preseﬁt In thee mel?élsor V\ﬁgﬁ?er ?n aad?:li tion a oatﬁ‘lﬂmr?%gll &gg‘gegtglaPse
added. The t enpensatugnts. and t he concentration of the volatile conponents is
deci si ve as regards the vapour pressure. If the required vapour pressure is
generated sinply by residues of solvents in the polycarbonate nelt, then
the use 0f 1 0aThBteol GIRNAS6aHE 9adkRARASRAA bR whbhoPIBULb SRR RO UNT
of solvent is not pcrcesent i-n‘%tahe ol aSll%al?’go(lri:ez)t%e malt?v I .g.ﬂlléf ]%Eﬁe ve{%our
pressure of theemswitednhlydiyothe spbents présemt, inghé amiti orgvizgleartin iad disidd edfoamingr der

to create the necessar our pressure in the polycarbonate nelt. .
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step (b) before tﬁe 8ege§ssi ng @Qggcolgdi ng to steegul C). p~"z|5heﬁ1%oarr(|$n agent is
as a rul e a resuhly bycksidudseofssobentnoethwipolycarbongth melfydhen thi2Ouserafsfoamimg The
foam ng qf the polycarbopate |t. is initiated by the high vapour pressure
of the fd&ni ngagﬁ‘é%?a.nbﬂfgsﬂeﬁ%ﬁﬁewlbduces a large increase in surface area,
whi ch i s advantageous for the degassing. In addition the partial pressure of
the residues of solvents or other volatile constituents in the gaseous
phase of the $epsuffitient athauntadsolyentsismot preseiitan pld polgcarbenatetheliede. ifitter eby
in principle lower 25 resif ual . co tlents of _vol aéoi | e consglt nis shoul d be
achi eved. As T SHARETREIRO! MHoPLEPCABRe P MY 4 Laming a5erbisa0ged ordenior ner
liquid or a m Yffane Rlcekddey Vati® pros@tiPthelofitafbonalridP! £scopdingly! ikl

foam ng agents are nitrogen,
15 embodiment of the process according to the invention the melt obtained from step -

(a) is mixed with a foaming agent according to step (b) before the degassing

according to step (c).

The foaming agent is as a rule a readily volatile substance with a high vapour

20 pressure. The foaming of the polycarbonate melt is initiated by the high vapour
pressure of the foaming agent. The foam produces a large increase in surface area,

4 which is advantageous for the degassing. In addition the partial pressure of the
residues of solvents or other volatile constituents in the gaseous phase of the
separator that are present in the polymer is reduced, whereby in principle lower

25 residual contents of volatile constituents should be achieved.

As foaming agent there is preferably used an inert gas or an inert liquid or a mixture
of inert gases and/or liquids. Examples of suitable foaming agents are nitrogen,
carbon dioxide, water, methane and helium. Particularly preferably water, carbon
30 dioxide or nitrogen is used as foaming agent, and most particularly preferably

nitrogen is used.



‘car bon di oxi degy@bgh .0098egpe and helium Particularly preferably water,
carbon 30 dioxide or nitrogen is used as foam ng agent, and nost
.particularly preferably nitrogen is used. BM5S 04 1 009-Foreign -8 Wthin

t he scope of the present invention it was glso found that the success of the
degassing is significantly inproved if the“foam degassing, with or without
the addition of a foamng agent, is carried out several tines in
succession. In this connection the necessary supersaturation nust be
ensured i n eachidupdks sqoge of daepresentiinyrntien dhyvgs alse dewridnatiderucesss of theng to
step (b) maybe f { S} () b Ssi ng
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di scol ourati on or degradation. A short residence tine can be achieved by a
sui t abl e desi gpomrection thepirsessaryssupersaturdiongaHst hegensyied gnjeacl: degaseing stagei n

| 1 [eTo [, ' i.ed
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pendi ng on r I on,
dependi ng on t Heguyghputep (cyi SCeidegassingtib@aieddine tin ssvdrdl amapes adrdrsbouldhe
stages maybe carried out differently as _regards their execution or
splitting of tFkepde engyredhatethgoverpbigndense g femginggarll in edehér arayert and
di aneter of the j i .15 T i RQ ent. i bstri 1N step
(by T the pol yadMEhie BEAIPRIor' s, didfudh AR ABRRE NS EUPHG B LEL
di stribution abdaduiisisit dedigmodthetappartaasmiNge dgan degassinp yeedriiedat in several
nodi fications of static m xers for m xing highly viscous polycarbonate
nel ts hav@ beept2gefoilie individnal stages naed mof Besessreilp be sarrigd out m eacdy fee simeer s
preferably hav he r §V}% l xer .. whi-ch | ri I tail -
fé[ exanpl e i n%{kb gseé:é\%%gsfﬁla%es@ﬁgs gléﬁgiﬁatfag@dlé%) @ﬁgﬁggoﬁ)\?&ogg@gﬁ’t ung
and - her st el | uizgosityl Ashe/produdieind @empcrauhtd, thel¥gigs nhlydid carmddxaut dliffgemtydasng t o
EP 947 239 A or US 6 394 644 B maﬁ/ also preferably be used. Particularly
preferred is afegassiothelr guoculipn 98 sphtbing of thenaaial $irsams.amapat pELoaging geethe
| ength of the m I f. ' m xi ng el ements, in which
particul arly p?gﬁééﬁ%tgféygl%(ﬁ%a#n%%g O?H}%é?l\régéﬂem& :

15

The foaming agent is distributed in step (b) in the polycarbonate melt. A static

mixer is preferably used for the distribution and dissolution of the foaming agent.

Conventional modifications of static mixers for mixing highly viscous

polycarbonate melts have been known for a long time from the prior art. Static

20 mixers preferably have the structure of an SMX mixer, which is described in detail

for example in Amo Signer, Statisches Mischen in der Kunststoffverarbeitung und

( -herstellung, Plastverarbeiter 11(43), 1992. Static mixers according to EP 947
239 A or US 6 394 644 B may also preferably be used. Particularly preferred is an
SMX mixer whose free internal diameter varies along the length of the mixer as a

25 result of various mixing elements, in which particularly preferably the free internal
diameter decreases for example in a cascade manner or in stages in the direction in

which he material flows through the mixer.

In order to improve the dispersion and dissolution of the foaming agent in the
30 polycarbonate melt, the pressure in the static mixer can be increased by means of a

suitable device, for example a pressure retention valve or a throttle. It is known to



‘di anmet er decr e®\gs olqroo®x@relks 1N a cascade manner or in stages in the
direction in which he material flows through the mxer. In order to inprove
the dispersion and dissolution of the foam ng agent in the 30 polycarbonate
melt, the pressure in the static m xer cangbe increased by neans of a
suitabl e device, for exanple a pressure retention valve or a throttle. It is
known to BMS 04 1 009-Foreign -9- the person skilled in the art that a

| arger amount of a volatile substance can be dissolved_ in a nelt by

i ncreasi ng t he ths Besen skilleddn dheype hat pJargghpeERhehatwlsHe subsiansstGap bat o
inl et openings jaCCRES Ik b§9&ﬂa$ﬁkgh§pﬂﬁ&ﬂéﬁ t he flashing, nangly t he

exi stence of one or nore phases, 1s decisive for the success of ‘the
degassing and for the process stability. A particularly good degassing

result is achieyed ifg@%l vol ati |l e conponents, i.ncluding foam ng agents, are
conpl etel y di sdBpFEF Sethe PelyEHRORAtE Bt ety piodnist gPAESACHd G tPRIR (Fhe
cont ext f th Lhventd e n i t he
ol vent 10 conta pod piapmep Pahay AR ERS b e N e i
m xture. No bybddessofthe deggsting andifee thdiprocersatabilityi A pditcyialy gasddspatsingrel t
on entry into the_inlet . openings. |n_particular th i xed-in foam ng agent
shoul d be conpF&UH) s @F@g&%/é&a?}rw@laﬂiés CQFATRENSS lﬁ‘g‘é‘ﬂ;ﬂ&gfoéﬁ'&ﬁ ,Agemls, are
pressure and tBSm@i’e@a?rd?és vEd BERIS thet sﬁingo't&ﬁﬁ 1%%53: gféEWé‘d‘w?tﬁjrf fidteohfd&t
foami ng agent is Conpfetely dissolved in the polycarbonate nelt. The
pressure and t efipthe apresent tinad¢nt@wnemeacse sisar thef polytdrBorataphelt ewith thelsolvean of
a specific amount, of foam ng ggant depend on the nature of the said foam ng
agent. 1110 i s kpdained dhergin gad agfed fpamipg agent frms a sipgle-phass, mixtyye, o ANO

t enperature of - 1 j : B
agent that can haoty; SEUSGRIPEDMG Ech in ME pUBE UL SRR Blofinl PR |
is also true fopetihgs.other volatile conponents contained in the
pol ycarbonate nelt. The foam ng agent should be chosen so that even small
anounts are sufficient in 25 order, after a pressure release, to produce a
vi gorous foam . I 1 . t i hey:d
openi ngs. Wt h%pt ééuza?otglg %@?E@%ﬁ?&@%&gg‘? ?n%eytcdg%ﬁteﬁy %idsBhEd. The

15 amount of foaming agent, the pressure and the temperature are in this connection

chosen so that the foaming agent is completely dissolved in the polycarbonate melt.
The pressure and temperature that are necessary for the complete dissolution of a
specific amount of foaming agent depend on the nature of the said foaming agent. It
is known to the person skilled in the art that, for a given temperature of a
20 polycarbonate melt, the maximum amount of a foaming agent that can be dissolved
is increased by raising the pressure. The same is also true for the other volatile

( components contained in the polycarbonate melt.

The foaming agent should be chosen so that even small amounts are sufficient in
25 order, after a pressure release, to produce a vigorous foaming of the polycarbonate
melt on entry into the inlet openings. Within the scope of the process according to
the invention a small amount means the addition to the polycarbonate melt of 0.01 to
1 wt.% of foaming agent, preferably 0.02 to 0.5 wt.% and particularly preferably
0.05 to 0.3 wt.%, referred to the polymer mass. Despite this small amount of
30 foaming agent the flashing successfully takes place accompanied by foaming of the

polycarbonate melt.



'the invention gyed i 089HeRSicEaNs the addition to the pol ycarbonate nelt of
0.01 to 1 w.%of Toamng agent, preferably 0.02 to 0.5 w. % and
particularly preferably 0.05 to 0.3 w.% referred to the polynmer nass.
Despite this small anmount of 30 foam ng aggnt the flashing successfully

t akes pl ace acconpani ed by foam ng of the polycarbonate nelt. BMS 04 1

009- Forei gn -10- The vapour pressure of the foam ng agent for the
tenperature prevailing at the entry to the inlet openings of the degassing
stage (c) at thbe sejous peasswewé &re foamingnesnt for tamemyergen Provailingeat the entiys 0. 1
to 100 bar, prefgra 0.5 1 p eyl ar fe | . 10 40
bar. 5 The pol {;oc rebgl?]éét(?eﬁemlg? 032‘993@ 5§I§e%£%er & oagltéé,ad rsgefdeécg%s%mf]%%t%tg,
before, duringfoagtin@bg@nt it fe MRIKisT@1 td1100 bir) prefa@ailiy 005 ROENbar AAd paftivukased

t enperature neans a i gher vapour pressure of the volatile conponents, with
the result thaprefgiablyddm40fgt.nmtion is assisted in the subsequent degassing
and the sgparation of the volatile 10 constituents successfully takes place
nore easily. Suitable apparatus and equi pnment for heating or cooling a

pol ymer nelt, fa¢ pekaambeats medld mapde thelred e aboled chrafeglp heatpd, Heforbediring
exchangers or heat exchangers with static mxers, are known to the person
skilled in theonpfter ths mpang impf yhe fanisgeeenit ufB iBpraawd teMPeTREIIAERgans @om

t he point of agdditi f i ’ N t i el nl et
opent ngs. accor HieRg (Bt By oeoforfE oritRnlty ¥ S Iabub Tyt bt} ®
than 90C. The fematioRtidagistdd inhthe sulsieyect ldogatidg mal tthatepabioarifrtlie volatilee

inlet openings is preferably 250C to 340C, particularly preferably 260C to
320C. A flOrt heponstiftentspussestivlly akiey place Bioae sasily| Sujtable apparalys gpd sqHPBEREf t er

the entry to t .0 [ 1Ngs t he 0.4t.Re _ggl?ls' I, if
for exanple hea?a}%@éﬁ Bﬁg"’;&%@g“ %cgg%&lglsnelnhfog% g%l%lgfnei S%‘tﬁg%‘élg gésaﬁlg)r(\%h\égge\sﬂg’ces.
( Preferably t'ﬁﬁtdl@dﬁp@i@iaﬂg@s ot hidat exshangde titemtichRixent i knownhe thdpeiion
openings and the entry to the separating vessel is not nore than 100C,
particul arly pflaHed B9 aHot nore than 80C.

15 Preferably the temperature change in the melt from the point of addition of the
foaming agent up to the entry into the inlet openings according to step (c) is not
more than 100°C, preferably} not more than 90°C. The temperature of the
polycarbonate melt at the entry to the inlet openings is preferably 250°C to 340°C,
particularly preferably 260°C to 320°C. A further heating of the polycarbonate melt

20 is also possible after the entry to the inlet openings up to the entry to the degassing
vessel, if for example heatable tubes are used as inlet openings and flashing devices.

Preferably the temperature difference between the entry to the inlet openings and the

N

entry to the separating vessel is not more than 100°C, particularly preferably not

more than 80°C.

25
According to step (c) the polycarbonate melt is introduced via inlet openings into a
separating vessel in the form of partial streams of 0.1 to 20 kg/hr, preferably 0.125
to 10 kg/hr and particularly preferably 0.15 to 5 kg/hr.

30 The polycarbonate melt is flashed in a separating vessel at a low pressure of 0.1 to

20 mbar, preferably 0.3 to 10 mbar, particularly preferably 0.5 to 5 mbar. The

temperature of the polycarbonate melt on entry into the degassing vessel is



25 Accordi ng t%ﬁg%g 1(@_11;&& gol ycarbonate nelt is introduced via inlet
openi ngs into 1 ssel in the formof partial streans of 0.1 to
20 kg/ hr, preferably 0.125 to 10 kg/hr and particularly preferably 0.15 to
5 kg/hr. 30 The polycarbonate nelt is flashed in a separating vessel at a

| ow pressure of 0.1 to 20 nbar, preferabl‘}lﬁ.S to 10 nbar, particularly
preferably 0.5 to 5 nbar. The tenperature of the pol ycarbonate nelt on
entry into the degassing vessel is BVMS 04 1 009-Foreign -11- according to
the invention 2bébriidg36 e inpértioar 80P Yo 3608, predéfablyedad® pa B0l patticularly
preferably 270 to 320C. The pol ycarbonate nelt is introduced from above

t hrough t he i nipeefershbid19§$o Bgﬁf -the 5 separating vessel. The inlet openings
are accordingly located in the upper region of the separating vessel. The
inlet openings are in particular arranged in one |evel, though they may

al so be arrangegheqolytaftfophRRhelt RVfkSdhicad fog M;@&hﬂbﬁ%&ﬂi& iffet 5hRingZaRRIAS | N9
vessel . 10 The inlet” openings performthe function of flashing devices. An
essenti al Sdesi geparatiig eassadn Thennlehepeaifdsash pergrdingly desutddsintthe uppergegiow of oss

that is generatged by them h ressure loss is calculated fromthe

Viacosi ty of { I STAEE YASre. T GNSh pepiiin 2t i ERUCgh et Heor; level
product, tenperpduphethePnFHPAREMNMd airiiPadOft dfbRht I&elsCRNe! ippRPrSgiem @f ftR@m ng
agent, and the throughput "and geonetry of the flashing 15 devices. The
connecti on bet wepanatingvedsednet er of the bores, mass flow, viscosity of the
pol ycarbonate nelt and pressure loss is known to the person skilled in the
art. \Wen calculating the pressure loss the person skilled in the art can

di sregar did he TiafihieeRpeniRbs pegord i hish 80 €Mkhing Aetibal AndRsfiNl aesq%{ di ng
to-known rules of the technology is possible. The pressure |oss should be -
adj ust ed so t haritarion fabdldsatitashgpleyioss ie theeprossare hss dhmtriy generated biynthem.

openings is sufficiently hi.gh i rder to prevent ..a foamn ef.are.the
entry to the i h@t”_?fﬁ%ﬁ‘?ﬁﬂ%fs‘? cﬁlﬁ'gla‘?egﬁqrﬂéhet ﬁﬁ‘_‘é’sq‘l prhthe mera[ﬁ?lgrwmf%g‘ ry
into the inlet RP&MsNGR- theUiyRPIE bRIdAEL, ORANEABScAhR1 f Qhc&MANBh €oP FilOf
slits, hereinafter termed nozzles, in
constituents and foaming agent, and the throughput and geometry of the flashing
15 devices. The connection between the diameter of the bores, mass flow, viscosity of
the polycarbonate melt and pressure loss is krniown to the person skilled in the art.
When calculating the pressure loss the person skilled in the art can disregard the
influence of the entraining agent, so that a design according to known rules of the
technology is possible. The pressure loss should be adjusted so that the absolute

20 pressure before the entry to the inlet openings is sufficiently high in order to prevent

a foaming before the entry to the inlet openings. The foaming takes place only after

e
& n

the entry into the inlet openings.

Suitable inlet openings are for example bores or slits, hereinafter termed nozzles, in
25  a plate (also termed nozzle plate). Nozzles are preferably designed as bores in a

nozzle plate. The plate may in principle be of any suitable thickness.

In a preferred implementation of the process according to the invention the partial
streams of the polycarbonate melt are in each case guided through nozzles in a
30 horizontally arranged plate. The bores terminate directly in the separating vessel, in
which a low pressure exists. Preferred diameters of the nozzles are 0.8 to 5 mm,

particularly preferably 1 to 4 mm.



25 a plate (al SNEShyPGHEI Pl ate). Nozzles are preferably designed as
gggé—vraréT‘Tﬁéﬁ

bores in a no plate may in principle be of any suitable
thickness. In a preferred inplenmentation of the process according to the
invention the partial streans of the polyq rbonate nelt are in each case
gui ded t hrough nozzles in a 30 horizontarlg'arranged pl ate. The bores
termnate directly in the separating vessel, in which a | ow pressure exists.
Preferred dianeters of the nozzles are 0.8 to 5 mm particularly preferably
1to4 m BMS 04 1 009-Foreign -12- Tubes al so nay be used as inlet

TBIt T Pows ¢ hr QUG (e Fisets g s il GREBmreiepoly she e etre, pgecd
dianeters are 4ehaflf faﬂ'cf(l'ﬁo]@@ﬁrbbﬁd% aleltfldwehiushliNe RibbOfrdR thBYoprddwhwarfilyf t her

preferred execution 0 e process according to the invention'the tubes are
used as a heat Hrefemed hdbegkameiershaeed teXdman gerticulsly prefesabhud pobemmhey are
arranged i§1 particular in the formof a parallel bundle and are surrounded
by a heat - transfer nedium preferably a liquid heat transfer oil or

condensi ng st egmyofuriieepredddredr ABaitRM &F the YRR accdfiing &'Hen®dntfoRané uitRs 1 s
preferably 300 to 2500 mm particularly preferably 0 to 2000 mm The

t ubes of the shued lusethds taibeathmiarclangerany deatt bxehangarni Kat éhidi puspesdeythen artie

separating vessel. The indiyidu ubes. are i d so that t

ol ycar bonat o rgpeed® LB iGh e FOrRuShA BB R dnemuidRe Bt bepbe
heat exchanger . bRy WHARn "HrEfRHIFRARAR hEARNSRY dIEZEGRIchdin® 58 rOheat

mai ntain a predeterm ned pressure |loss. The pressure |oss in an individual
tube is i1 thi drapsfenexdk ivapoudepdhdelengtbnof the sibes as gfreferatdy 0y tm 260G anm, t he

tepperature at the inJet and.o et t he tube, the throughput, and the
prloportion of \P&P‘H‘ﬂ#?&‘gﬁﬁ??’“g@fioszoﬁb%%th the inlet and outlet of the
tube. 20 The polyner foamis forned only at the outlet side of the tubes to

the separator, i.e. at the inlet openings of the separating vessel. The
di anet ers of t Hhet tubes odr thei shellkind-tubo hiealc ekchangere fhars atshpinate dirg@lymip the

EAGICHRIG Y PR LM S A R TN N
15 does not yet foam on entry into the shell-and-tube heat exchanger. The tubes may
be made narrower by nozzles in order to maintain a predetermined pressure loss.
The pressure loss in an individual tube is in this connection dependent on the state of
the polycarbonate, the temperature at the inlet and outlet of the tube, the throughput,
and the proportion of volatile constituents at both the inlet and outlet of the tube.
20 The polymer foam is formed only at the outlet side of the tubes to the separator, i.e.
at the inlet openings of the separating vessel. The diameters of the tubes are in this.
( connection preferably 4 to 20 mm, particularly preferably 5 to 15 mm. Nozzles that
are used to increase the pressure loss have diameters of 0.8 to 5 mm, preferably 1 to

4 mm. The mass flow per tube is 0.1 to 20 kg/hr.'

25
The execution of the process according to the invention with a shell-and-tube heat
exchanger provides a preferred method for heating or cooling the polymer melt, as
discussed further hereinbefore.

30 The interspacings of the inlet openings, measured from midpoint to midpoint, and

thus the interspacings of the partial streams on entry into the separating vessel, are 5

to 50 mm, preferably 10 to 40 mm and particularly preferably 15 to 25 mm.



4 mm’ The mass gN19wW4nesootkdigichs 0.1 to 20 kg/ hr. 25 The execution of the

process according to the 1 nvention with a shell-and-tube heat exchanger

.provides a preferred nmethod for heating or cooling the polyner nelt, as

di scussed further hereinbefore. 30 The int E%spaci ngs of the inlet openings,
measured from m dpoint to m dpoint, and S the interspacings of the
partial streans on entry into the separating vessel, are 5 to 50 mm
preferably 10 to 40 nmand particularly preferably 15 to 25 nm BMS 04 1
009- Foreign -13- The residence tinme of the pol ycar bonate nelt in the

separating ves h 0 entI n ef
sufficient dega selrﬁaaénf%quﬁe %fc}ee 19%?13 ng%n?}s{t etﬁeé’aoatt]ﬁlg ‘%ﬁ g&‘ﬂh too
| arge, so that dnt hdf€$e ROForti§Abng ftﬁpﬁﬁﬁﬂﬂ@ﬁfﬁ@l@t degasbingf Tthléeremdence t1me

pol ycarbonate. The residence tine of the p carbonate nelt in the

separating vegseton rﬁhes‘btépf hagyl njog b?)FQ@f lé?gﬁbifoyt t it dpet not@figrinthe @EOdUCt quality

parti cul ar y prd f.era cation.of the
process a cor di° het%oq¥ aéb gte)fllhe(fw &llenseﬁ#tﬁcgo af{%@ H‘Ff& eﬂﬁ‘rﬁﬂ%ced

by gui de el emeRiessel 1 Ihgelﬂw)depﬁf@aa@tas i3y €0 hﬁeutéyrp@hidamr@fpreﬁ%mdt mgstt e
residence tinme and at the same tine increasing the surface of

pol ycar bonat e mgingitesThe gui de el enents may consist for exanpl e of perforated
netal sheets, profiled 15 netal sheets, wires, wire neshes, |ink chains,
narrow netal strips of arbitrary cross- section, etc., and are preferably

arranged subst gntifatthet hedifieiohadflibe 4pr5é<s%§f9&d%$dlﬁ to fHéGhveitiof EheleSidBIYeSindé €
descri bed for exarrgl e in DE-A 10 144 233 or P-A 1 095 960. Particularly

preferabl 10 t he e influsneed by sgueder Jementsasiivi geide olgmaits haee ther fuaeigerdof

bt h SR B A RN S A B
back- cl eavage plychinehydar bonate occurring. F_

The guide elements may consist for example of perforated metal sheets, profiled
15 metal sheets, wires, wire meshes, link chains, narrow metal strips of arbitrary cross-
section, etc., and are preferably arranged substantially horizontally. Examples of
such guide elements are described for example in DE-A 10 144 233 or in EP-A 1> ,
095 960. Particularly preferably the guide elements are formed as wires, which are
arranged substantially horizontally in the separating vessel. The degassing of the
20 polycarbonate melt is thereby significantly improved, without a harmful back-

cleavage of the polycarbonate occurring.

o~

The wires may be arranged in virtually any desired manner so long as the wires do
not contact one another and are arranged substantially horizontally. Within the
25 context of the present invention substantialiy horizontally means a maximum
deviation from the horizontal of 20°. In particular, two or more wires should not
contact one ;hother, for example by crossing over. A plurality of wires may for
example be provided in several levels, in which neither the wires of one level nor the
wires of different levels contact one another. If a plurality of wires are provided in
30 one level, then these may be arranged substantially parallel to one another. The
wires of one level should in particular have an angle of at most 20°. If furthermore

several levels of wires are provided, the wires of different levels may be arranged at



The wires nmay Ipaigosamg@edioréieni rtually any desired nmanner so long as the
wires do not contact one another and are arranged substantially
horizontally. Wthin the 25 context of the present invention substantially
hori zontal |y neans a maxi mum devi ation fromthe horizontal of 20. In
particular, two or nore wres should not <contact one another, for exanple
by crossing over. A plurality of wires may for exanple be provided in
several levels, in which neither the wires of one level naor the w.res of

di fferent | evepBy ediiraytansledo pngtanather.| Preferphlythe misgs of differend layeds frmanded
in 30 one |evel h th y. b I an ant i.ahb | el,. e
anot her. The \%1 %%so o?t %nszeﬂggsépm?ﬁ@lﬁlg Igggﬁaz)W?’@uF%rl%ha@R%@érPg éctug%r at
most 20. |f fUPHT@rraBEr’RP t§946¢ alf {BURHiidh] W€ 8f aNsvdPhrVhdtedampdiepathilgs of
different | evels may "be arranged at BMS 04 1 009-Foreign -14- any arbitrary
angl e to one atimnhhe angleaffavtitioy dftike wires ©f diffeteitf levasnts fized hecotdingntathe

angl e of at nost 130, articularly preferably 30 to 150 and nost

particul arly prEPOISEIMEBMFSt 0 110. If the individual wires of a level are
not clanped parallel, then the angle of rotation of the wires of different
|l evel s is fixed according to the 5 angle bisecting lines. Preferred are
wires with a diPsefetret arefwitesrwith o diameter gfak tine td Sminy, pareéwWadippief@abiyn2 mm 4
nm 10 The advantage of substantially horizontally arranged wires, which are
preferably cl & Egnbetmeen opposite walls of the separating vessel, is that
an effective surface regeneration and thus a good nmass transfer between the
gas space and polycarbonate nelt can take place with a m ni num contact area
bet ween tlie neflhk admbmageabf ehbstdntiallyihoeizamtdlly herapgddy waretyowhich arelprefetahlyt he

nost unfavourabl e cases a | arge 15 acc | ati on (hol d-u of highly vjscous
061 ycar bonat o fERIPEAHRYGR PBIE rorHRc PG Scharat i geepehuls Dt o clectipurtace
pol ycar bonat e eherfaﬂgﬁr%(ﬂhgg k3968 n%@s s H’eﬁw?eefn-li?% ga A fSand So1HBHANY abl e

resi dence tine stributions or to degradation o yner .  Bot may be
del et eri ous as medtgaandskd pleceqwithiat mindhuinhengaco drea tbetwilea dhe intetdh asatdred of theund

experinmental |y that networ k, . nmesh, fabric or the |like made of wires, as
described 20 f 8fireRanpihe PAlypasbonafe gogllopdn HEnmost SofomR &PYE Bl BESage

of pol ycgisbonatg.umulation (hold-up) of highly viscous polycarbonate melt can form on vertically

arranged wires, i.e. the polycarbonate melt forms blockages on the wires. This leads

to unfavourable residence time distributions or to degradation of the polymer. Both

may be deleterious as regards the quality of the product. Also, it has been found

experimentally that a network, mesh, fabric or the like made of wires, as described

20 for example in EP-A 1 095 960, tends to form a large blockage of polycarbonate

| melt at the nodal points of the wires and leads to polymer degradation. Horizontally

( clamped wires produce in addition a good distribution of the foam strands and thus

an effectively enlarged surface for mass transfer compared to metal sheets, etc.

25 A higher viscosity of the polycarbonate melt lcadé, with otherwise identical guide
elements, to a larger blockage, to greater layer thicknesses and to longer residence

" times.

The polycarbonate melt falls downwardly in the separating vessel into a sump and is
30 removed therefrom by a suitable discharge device, for example a gear-type pump or
a discharge extruder. The discharge is preferably effected with a gear-type pump.
The floor of the separating vessel is preferably designed comnically with the tip



melt at the nodg| i g e wres and | eads to pol yner degradation.

Hori zontal |y SRA 00 Pére} oduce in addition a good distribution of the
foam strands and thus an effectively enlarged surface for mass transfer
conpared to netal sheets, etc. 25 A higher viscosity of the polycarbonate
melt |leads, wth otherw se identi cal guide15elenents, to a | arger bl ockage,
to greater |ayer thicknesses and to |onger residence tines. The

pol ycarbonate nelt falls dowwardly in the separating vessel into a sunp and
is 30 renoved poirtingf dowmbyrde sThd abgle off shehaosmpe withyiespect ftor the xlaorjroatah is

gear-type punp or_ a discharge extruder. The discharge is preferably _
S1fect od with PIHEHPIY JFeopiiivp parteHarly seerably $Retodkpa lhh gasraaiowry jagee
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poi nti ng downwa e an e coné w ori1zon
preferably 20 twhiélptheddriof theadepyrafing edsalldonsis df @evelal dohed, lReclcaSwhieh haer y
| arge throughputs (for exanple nore than 12 tonnes per hour) a design may
be chosen in \Mﬂlﬁq]ilatg‘?élef’lcégflt%b"‘teﬁ@%@par ating vessel consists of several
cones, each of which has 5 a discharge device at its |owest point. The

vol atil e constituents separated in step (c) may be freed fromthe foam ng
agent that is Tiesaildily constinents separafpdsia etpt(0) mawbekided-frjin Siafp@amiddaddnt S,
the volatile constituents that are separated, which consist to a .
consi der abl e exbans ressibhepesfedspassed ixd Varkingsup stagessin s, the volatije| ed

Lo the process fol kg, RLOMUSELARNCA!wHIR ROl S ALBORAL A, AuANAEOURLY, t he

separated vol at1le component re nmot recy process

producti orp of preydartheprbeess,f manlhe racpeled asabatpmoctks \fot did beodootig@pRENhs 15
are separated fromthe pol ycarbonate nelt in the process according to step
(ci), for exanplPOlABPRES. of 0.1%to 0.5% The effort and expenditure

i nvol ved in working up the volatile conponents nust be wei ghed agai nst the
econonm ¢ benefit of recycling. Also, the quality of the polycarbonate that

is formed, for Akanpigeordy tHee@pidtedomliaile compyndis attvestsetyclal foetikgioddss
inpurities are introduced into the 20 process due to the worked-up sol vents.
A wor ki ng-up arfer thecgreugiigngif pohycarbonate if only minor amounts of volatile components

15 are separated from the polycarbonate melt in the process according to step (c), for
example amounts of 0.1% to 0.5%. The effort and expenditure involved in working
up the volatile components must be weighed against the economic benefit of
recycling. Also, the quality-of the polycarbonate that is formed, for example as
regards colour, may be adversely affected if impurities are introduced into the

20 process due to the worked-up solvents. A working-up and recycling of the
monomers and oligomers separated in the process according to step (c) is not

( _ economical on account of their very small amount and may also affect the quality as

regards colour.

25 A recycling and working-up of the foaming agent is as a rule not economical on

account of the small amounts that are employed.

The thermoplastic polycarbonates that aré obtained by the process according to the
invention are also covered by the present invention. These polycarbonates have a
30 residual content of volatile substances (in particular monochlorobenzene) of at most
500 ppm, preferably at most 100 ppm and particularly preferably at most 25 ppm,

referred to the polymer mass. The residual content of dichloromethane is at most



nononers and ol igoners separated in the process according to step (c) is not
»econom cal on 0 Ftheir very small anmount and may al so affect the

. -FOIC1 . . .
quality as ré%gﬁﬁgﬂio@%urfiﬁ% A recycling and worki ng-up of the foam ng
.agent is as a rule not econom cal on account of the small anounts that are
enpl oyed. The thernopl astic pol ycarbonates that are obtained by the process
according to the invention are also coverléd by the present invention. These
pol ycar bonat es have a 30 residual content of volatile substances (in
parti cul ar nonochl orobenzene) of at nost 500 ppm preferably at nost 100 ppm
and parti cul arj ypmy piearalidly wt alosin®d ppm2mdrarticularf mefeeably test fenpnd ppmr(fieass.
The residual content of dichloronethane is at nost BMS 04 1 009- Foreign -16-
5 ppm pr ef er &l djchleromsthans). nnm and particularly preferably less than 0.5
ppm (free of dichloronmethane). For the process according to the invention,
sui tabl e di phenols for the production of 5 polycarbonate are described in
many pl aces i rFdrhtke prdcess aucordiufid thblisvertiphesnithisle alighehols fex thepreduction of
hydr oqui none, resorcinol, dihydroxydi phenyl,  bis-(hydroxyphenyl)-al kanes,
bi s- ( hydrdxypHysayeenata %59%}?85&%@ DY PloeRsax the ME Al ) sul fi des,
bi s- (hydr oxyphenyl ) ethers, bis-(hydroxyphenyl) ketones, bis 10
(hydr oxyphenyl ) sul fones, bis-(hydroxyphenyl) sul foxides, a,a'-bis-(hydroxy-
phenyl ) - di i sopSwifaplebédiphemds arefornedampds hiytheiqninah ylesdrempl, nlibydraxydiphenyht ed
and nucl ear-hal ggenat ed conpounds;. Preferred diphenqgls are_ .
4, 4" - di hydr oxylaﬁﬂmswpﬂgl}yé}- ﬁ%@se b.l-sr{bmre& Bylycyclaalkanssy K bisshpissime,

1, 1-bis-(4-hy h - | 0 vofrd Sk 4 =P ane,

b Lo Dcmynaintls SHEDHSb e ol el e b

hydr oxypheny! ) thaidiekophenyt)b e e, ( biss(h%:(ﬁﬂﬁjfp%yl) 2 s@lfdides( SaeEthiy(hyliroxy-

h%droxyphenyl)-pro ane, bis-(3,5-dinmethyl-4-hydroxyphenyl)-nethane, 2,2-Dbis-

(8, 5- di net hy| -phenylhdsisgmrnpyihenzepese pasn avellbas - thair salkylatedhynuckeappltylatsdp laady | )

20 sul fone, 2,4-bjs: 5- diyret hyl - 4- hydr oxyphenyl ) - 2- net hyl but ane,

1,3-bis-[2-(3, -C?éﬁf #é’?’ﬁ%‘?a?%"y&?"é‘%é%henw ) - 2-propyl ] -benzene and

1, 1- bi s- (4- hydr oxyphenyl) -

Preferred diphenols are 4,4'-dihydroxydiphenyl, 2,2,-bis-(4-hydroxyphenyl)-1-

15 phenylpropane, 1,1-bis-(4-hydroxyphenyl)-phenylethane, 2,2-bis-(4-
hydroxyphenyl)-propane, 2,4-bis-(4-hydroxyphenyl)-2-methylbutane, 1,3-bis-[2-(4-
hydroxyphenyl)-2-propyl}-benzene (bisphenol M), 2,2-bis-(3-methyl-4-
hydroxyphenyl)-propane, bis-(3,5-dimethyl-4-hydroxyphenyl)-methane, 2,2-bis-
(3,5-dimethyl-4-hydroxyphenyl)-propane, bis-(3,5-dimethyl-4-hydroxyphenyl)-

20 sulfone, 2,4-bis-(3,5-dimethyl-4-hydroxyphenyl)-2-methylbutane, 1,3-bis-[2-(3,5-
dimethyl-4-hydroxyphenyl)-2-propyl]-benzene  and  1,1-bis-(4-hydroxyphenyl)-
3,3,5-trimethylcyclohexane (bisphenol TMC).

Y
{ :

Particularly — preferred diphenols are 4,4'-dihydroxydiphenyl, 1,1-bis-(4-
25 hydroxyphenyl)-phenylethane, 2,2-bis-(4-hydroxyphenyl)-propane, 2,2-bis-(3,5-

dimethyl-4-hydroxyphenyl)-propane, 1,1-bis-(4-hydroxyphenyl)-cyclohexane and

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

In the case of homopolycarbonates only one diphenol is used, whereas in the case of
30 copolycarbonates several diphenols are used, in which obviously the diphenols used,
like also all the other chemicals and auxiliary substances employed in the synthesis,

may be contaminated with impurities derived from their specific synthesis, handling



3,3,5;trinethyﬁgggwﬁ;egﬁgfm%bisphenol TMC). Particularly preferred di phenols
are 4,4'-di hyd ¥yt &£ 1 -bis-(4- 25 hydroxyphenyl) - phenyl et hane,

2, 2-bi s- (4- hydr oxyphenyl ) 7pr opane, 2, 2-bis-(3, 5-

di et hyl - 4- hydr oxyphenyl ) - propane, 1, 1-bi s-(4-hydroxyphenyl)-cycl ohexane and
1, 1- bi s- (4- hydr oxyphenyl ) -3, 3, 5-tri net hyl c}él-ohexane (bi sphenol TMC). In the
case of honopol ycarbonates only one di phenol is used, whereas in the case of
30 copol ycarbonat es several diphenols are used, in which obviously the

di phenol s used,andlstotzer bilouhlof cbers@ithie desitable t6 alsé ran thatutdalsl thatraye agpgtances
enployed in the synthesis, my be contam nated with inpurities derived from
their specificl&ﬁﬂb%esis, handling BM5 04 1 009-Foreign -17- and storage,

al though of course it is desirable to use raw materials that are as pure as
possi bl e. The nonofunctional chain termnators required to regul ate the

mol ecul ar wei ghthe mbnsfuittichal pheinakrmoinatetkydgpired ad Segulate FA¢ maleduddr wEigh! |

p-tert.-butyl phenol, iso-_octylphenol, cunylphenol, their chlorocarbonic

acid esterys or saeh ScRR@Ol s 2lsyiphsanis.c & BORIAUIE RBeNeS Brtevkbutylphenods iohese
chain term nat e'ﬁgﬁ eg .t it h. i I he
bi sphenol at es 3%%@ﬂ§%§%d%t.o ?Q%g a ?é@ﬁ%%?%gPﬁk %?%hgggégpgﬁﬂgﬁgbggg{g |l e
time to the synhhesadosylid adidsas plivagened desevhain fein@thtdrd, a@r bithur cadded d
term nal groups are still present in the reaction mxture or, in the case (
of acid chl ori degethgnavigh thsr bispheaglataphibsi tisphenelates tte the Eactiomaion altemaiivedy or s,
so long as suffilchent I 1 hal f bey med
are avail abl e. ar%%%(feg raat%@ %ﬁg\%}\@sgrﬁﬁﬁ%ﬁlg h%lhﬁllé% (§a rsﬁfi lﬂlté%] g? Bgér)ég‘%ér R‘lpgleiltg glrlét%

is/are adped afdaffonidwid piR@HGE AEIUPS AreddtilBpresdne ird theatadtiohimikhat oktih €kt case
pﬂpsgene is no |longer present but the 15 catalyst has not yet_ been netered
in, Alternati vefacidehlemdgsrandeshiqringtedr carbpnjc agid esises anehain amingtarygetlneg or
in parallel befqar i A .

optionally br anaghslﬁﬁ%&%égﬁeg&%cﬂen@ i(rfamgé&shpgp) ?gﬁgf@hﬁ% bgé%}%&é&g?ia?@g%}églef o]

the synthesis. Meferably thobewey elic Rhanchimhatgest seratigatoddrhrbeidded dfiee theO
chain termnators. As a rule trisphenols, gquaternary phenols or acid
chl orides of trhhesgepatign plca si¢ @5 abp tieg atawhich dhpsgencde nadorger prosent oy the t he

pol yphe noi 5 Of c%f:ailysjst has not yet been metered in. Alternatively the chain terminators may also be

metered in together or in parallel before the catalyst or with the catalyst.

In the same way optionally branching agents or mixtures of branching agents are
added to the synthesis. Normally however branching agents are added before the
20 chain terminators. As a rule trisphenols, quaternary phenols or acid chlorides of
tricarboxylic acids or tetracarboxylic acids of mixtures of the polyphenols or acid

chlorides are used. Some of the compounds suitable as branching agents and

N

containing three or more than three phenolic hydroxyl groups are for example
phloroglucinol, 4,6-dimethyl-2,4,6-tri-(4-hydroxyphenyl)-heptene-2, 4,6-diemthyl-

25 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-oxo-2,3-
dihydroindole. V



—

chlorides are ¥ﬁ$§04§QﬁBJ$fd e conpounds suitable as branching agents and

containing thr t hree phenolic hydroxyl groups are for exanple
.phl orogl ucinol, 4,6-dinethyl-2,4,6-tri-(4-hydroxyphenyl)-heptene-2,

4, 6-di ent hyl 25 2,4,6-tri-(4-hydroxypheny|l-heptane,
l,3,5-tri-(4-hydroxyphenyl)-benzene, 1,1,1 §ri - (4- hydr oxyphenyl) - et hane,
tri-(4-hydroxyphenyl)-phenyl net hane, 2, 2-bis-[4, 4-bis-

(4- hydr oxyphenyl ) - cycl ohexyl ] - propane, 2, 4-bi s-(4-hydroxyphenyl i sopropyl) -
phenol , tetra-(4-hydroxyphenyl)-nmethane. 30 Sonme of the other trifunctional

conpounds are 2, 4-di hydroxybenzoic¢c acid, tringesic .acjd, cyanurjc chloride
and 3, 3- bi o- (3 PHIPRSA - BARGHRE X GGy AT5 - 3.0 stk hdraxvrisme) Jemie-bd 1

009- Forei gn - 18- rangGhin cﬁ.g%;.bg? K
3,3-bis-(3-net§§P5%$ﬁ§ﬂ§§§§gﬁ§£§?§Pg¥ox - ?%@5§?ﬁ§%roindole and
1,1,1-tri-(4-hydroxyphenyl)-ethane. 5 The catal ysts used in the phase

interface synthesis of polycarbonates ipclude tertjary _am nes, i i
particulaP tri éﬁlﬁfﬁt& strased 1 BapesenicEtace syniagsiy Oéjrﬁollﬁéc,arh@né&eﬁw d:?éFW&Dhe,

N-met hyl pi peri di i - | i.dj e i 5: such
as tetrabutylannnﬁiﬁk ﬁﬁgﬁgﬁ?ﬁhﬁgﬁggkhggﬁﬁpﬁgﬁktg??ﬁ%?ﬁ§%gﬁkgﬁy%ﬁkhaué’

hydr oxi de, chhNometleylpiperiding eN-ifnypifopglpipesidirfeatqmatenthry einiradhiuoy edltr aioh, aas
wel | as the 10 phosphoni um co otggs correspandi ng to the amonium .
conpounds. Thed@rabubylapuARE, benzylanmenipme fetragthylapyoniym; hydroxidephase
interface catal : £0 La | t aj.na MR Yask to
t he person ski Icﬁg)gﬁf:’nq{r Iglc%r’ {THF&I é;,H c%{tltlg yga{tn;u %&%@%&%g’ ica(r%di Vi dual qué,,mas
a m xturel0 or Phssphehmen ympbaedsatetrésponding ae sthe caminoniuhe coypbinedsi s, These
optionally also before the phgs enakiip, but preferably 15 netered in after
the addition ofopReuise dgp 15, he hiterauec A bl hase wtsriage catabystsy @r¢im

conpounds are : j it J e ; ne
o metered in o bRt aldabobniAAE A0nA Y e PTG PAREIRCE
t ake place i n Theldatalyses may ibeeddded addreidiallyprefaaniiphry, 6halss eldedit sides ead fror

t he pol ycarbonate synthesis, or also as aqueous solution, and in the case
of tertiary aniSA&SsH¢ip the syRdesis.qptionalbnalsenbstore thephassenatign, byl meeferably y

m ner al afS' ds, ferB@id hfM HE HEHLR %I?lpBBQg%néq{n@ess an onium compound or a mixture

of onium comipounds are used as catalysts. In this case an addition before phosgene

is metered in is preferred. The metering in of the catalyst or catalysts may take place
in bulk, in an inert solvent, preferably the solvent used for the polycarbonate
synthesis, or also as aqueous solution, and in the case of tertiary amines then as their
20 ammonium salts with acids, preferably mineral acids, in particular hydrochloric acid.
When using several catalysts or when metering in partial amounts of the total

~ catalyst amount, different metering procedures may of course also be employed at

N

different sites or at different times. The total amount of the catalysts that are used is
0.001 to 10 mole % referred to moles of bisphenols used, preferably 0.01 to 8 mole
25 %, particularly preferably 0.05 to 5 mole %.

The pollycarbonate synthesis may be carried out continuously or batchwise. The
reaction may therefore take plage in stirred vessels, tubular reactors, circulating
pump reactors or stirred vessel cascades or combinations thereof. In this connection
30 it should be ensured by using the previously mentioned mixing devices that aqueous

and organic phases as far as possible undergo demixing only when the synthesis



When usi ng sev%rﬁé 0% 4t Sioff When netering in partial ampunts of the
total | catal ; erent netering procedures may of course al so
be enpl oyed at different sites or at different tinmes. The total anmount of
the catalysts that are used is 0.001 to 10 nole % referred to noles of

bi sphenol s used, preferably 0.01 to 8 nol el925 o particularly preferably
0.05 to 5 nole % The pol ycarbonate synthesis nay be carried out
continuously or batchwi se. The reaction may therefore take plate in stirred
vessel s, tubul afixtueahisofudly reictezd)li.at when it mortpngee aciitains saponsfiablé elloxMas e
cascades or conbinations thereof. In this connection 30 it should be ensured
by using the pPBO$ESDE Py Chiginatertheatbonis pcid c¥lesi ces t hat aqueous and or gani ¢
phases as far as possible undergo dem xi ng only when the synthesis BVMS 04 1
009-Foreign -19- mxture has fully reacted, i.e. when it no | onger contains
saponi fi abl e clfariadditiononf tieh phgemere ot nedyl be iadedrgapeoas lorougldgitd mivt ehies.
After addition of the phosgene it may be advant ageou horoyghly to m.x the
5 or gani c Sphas STEANF ?}F?éeéa‘gélt?&q“ﬁﬂ‘é%@aﬁ%f%ﬁ Ceomn e DeREe gahon Yopenedng | y

branching age i ar, s Al 8s Jo W i t he
bi sphenol at e, 3%‘3“’ {c}%g{an afg glr%rsn ngt% 8? aer{{;ﬂl%%te?a &S{B‘ég@éﬁggg%% %%%%E&ga%f bl
post-reaction thar teapiraer adyaatahgeaus afiedr BSadh anpoéstireavgiont ipe mhgslee
post-stirring tinmes are from 10 seconds to 60 m nutes, . preferably 30

y
seconds to 40 Afivantageous,after eaeh meiemiee pigpapilese: post-stigings times Are frontpkd)

or gani ¢ phase } : l r ever: I
Sur'tabl e a0l venrRagREb miRticd AR aOtecS it b e ST BB HHERERLY )
preferablly di dibdSanetteane, trichl oroethylene, 1,1, 1-trichl oroethane,

1,1,2-trichloroethane and 15 chl orobenzene, and their mi xtures. There may
hawever al so be used aromatic hydrocarbons such as benzene, tol uene,

m p/ o- xyl ene ormar | ' i it with
or i 1 sl 11 on T8 Cpps Pk BERoGHETbOONEA ko BEE B A Skl
synt hesi s uses sslvkntentue tchiiindied nbydrdtabensv €aliphiatio ndnd/ors wedrhatiz)) peefefabhat e.
Non- sol vents for E)ol ycar bonat e ma¥ therefore al so be used in 20 conbination

d
with sol vents. dihlqrpmsthane, faekloms lyémﬁemlsl-mfélipra@h%er@s A dpdrirrchiqrpethane amsl

15 chlorobenzene, and their mixtures. There may however also be used aromatic

hydrocarbons such as benzene, toluene, m/p/o-xylene or aromatic ethers such as
anisole, alone or as a mixture with or in addition to chlorinated hydrocarbons.
Another modification of the synthesis uses solvents that do not dissolve but only
swell polycarbonate. Non-solvents for polycarbonate may therefore also be used in
20 combination with solvents. In this -connection solvents such as tetrahydrofuran, 1,3-
/1,4-dioxane or 1,3-dioxolane that are also soluble in the aqueous phase may be used

( as solvent if the solvent partner forms the second organic phase.

The fully reacted, at least two-phase reaction mixture containing at most only traces
25 (<2 ppm) of chlorinated carbonic acid esters is allowed to settle for the phase
separation. The aqueous alkaline phase is recycled, possibly in whole or in part, as
aqueous phase to the polycarbonate synthesis or alternatively is passed to the
effluent working-up stage, where solvent and catalyst fractions are separated and
recycled. In another v}ariant of the working-up stage, after separating the organic
30  impurities, in particular solvents and polymer residues, and optionally after the

adjustment of a specific pH value, for example by adding sodium hydroxide, the salt



/1, 4-di oxane o l\z}s%thi Hp46,t hat are also soluble in the aqueous phase may
oIvanr*er—aéhe—sg%l

be used as s vent partner forns the second organi c phase.
.The fully reacted, at |east two-phase reaction m xture containing at nost
only traces 25 (<2 ppm of chlorinated carbonic acid esters is allowed to
settle for the phase separation. The aqué%hs al kal i ne phase is recycl ed,
possibly in whole or in part, as aqueous phase to the pol ycarbonate
synthesis or alternatively is passed to the effluent working-up stage,

wher e sol vent anstpemtal 3t mhy dott examgplabe passedrtatacchlomuk-alkalc phectralysis planot her

vari ant of the rking-up stage, after separgting the organic 30 inpurities,
in particular ?ﬁ@@ﬁ&“ﬁg‘bﬂﬂl&? ﬁé’ros?ﬁ ire(a}éggd%gﬁlaeg r}Peﬁlﬁal ly after the
adj ustment of a specific pH value, for exanple by addi ng sodi um hydroxi de,

the salt BM5 04 1 009-Foreign -20- is separated and may for exanple be
passed to a chilbeiongnad paisé caitainingthy pplycpbamite mushndw belparifigdéomsnphagle is

possi bly recycled to the synt Ls..The organic phase_cont ai.ni t h

Dol ycar borfat o FOETEHPTROLH ARRIY: {91 VAT MG CHI TREHAPP s tBelsth

al kal ine, i oni gofthingahMrYddeComlot! SettliiBeprobImiisC fABAGS &f {Hel atks® Akl NS,
after one or nore settling procedures, fractions of the aqueous al kali ne

phase in the fphaseah thé fremdeioimeedropkts asel¢ll as thehmatalpst.adsystule agertiaryudreina.
tertiary am ne The.settlin rocedyres optignally be assisted

bassi g the. or bR etecelited H SHiih ot Best Y plsehiecfeuBull ohise
coal escers or %Qﬁ%@%&ﬂ&g%eswﬁbshﬂﬁ:ﬁ' RRSeld GohlteEEe Tor sbﬁar%ksc Br ¢OMBRALHAN
water may optionalTy be metered in in each or sone of ' the separating steps,

i f necessd@ry ushemepfaintwhieh oonneaticn weterrimayroptideall}cesmeitdin inleash aosomseof
separation of the al kgl i r}e afg_gefe;ous phase, ..t he organic %g e.is washed once
of_several ti SFPIATIRS P Se LACCERSATY HS TGRS YL QS RASSIVE JYK ?ﬁ?”é’esaci ds, 15
hydr oxycar boxyl i ¢ acids and/or sulfonic acids. Preferred are aqueous m neral
acids, in particular hydrochloric acid, phosphorous acid and phosphoric acid
or m xtures of Aftendbis coeisdssepathtor ofi dbe alkating mqokodshplsase athedsrgamoyihdsdh e i n

the range 0.001 to . 50 w.% preferabl 1 tao 5 w.% 20 In_.addj.tion the
or gant o phase MEShed8aeet PGB ARRELPIH GlTo AP eambiereh adith. Il AR
separatiof of HhEoRYEARS1PRBRIS andBsilRnY 4HidP SFreRteWatdlatRI%s Binetd1@cgueous
in particular hydrochloric acid, phosphorous acid and phosphoric acid or mixtures of
these acids. The concentration of these acids should be in the range 0.001 to

50 wt.%, preferably 0.01 to 5 wt.%.

20 In addition the organic phase is repeatedly washed with deionised or distilled water.

The separation of the organic phase, possibly dispersed with some of the aqueous

( phase, after the individual wash stages is carried out by means of settling vessels,
” stirred vessels, coalescers or separators or combinations thereof, wherein the wash
water may be metered in between the wash stages, optionally using active or passive

25 mixing devices.

Acids, preferably dissolved in the solvent used to form the polymer solution, may
optionally be added between these wash stages or also after the washing procedure.
Hydrogen chloride gas and phosphoric acid or phosphorous acid are preferably used

30 for this purpose, and may optionally also be used as mixtures.



phase, after tiﬁgéggu%@gggh yash stages is carried out by neans of settling
vessels, stir — | escers or separators or conbinations thereof,
wherein the wash water may be netered in between the wash stages,
optionally using active or passive 25 mxing devices. Acids, preferably
dissolved in the solvent used to formthe ®btymer solution, nmay optionally
be added between these wash stages or also after the washing procedure.

Hydr ogen chl ori de gas and phosphoric acid or phosphorous acid are preferably
used 30 for tldoaventionab addifives (s5y ARil0palbsyandks and ecidfecingSag@hts} wia§sSbe BVS
04 1 009-Foreign_ -21- Conventional additives (e.g. auxiljary substances and
reinforcing agéfded tonihy nokycathopaigs oftained Wothgapersh acesdwg:ta;the invsptien i
process accordi t i i i t t rtg e
i £ onof adsTEr DR SEUSHEHAD, | Tho QdlEn of s WRE MLARE bl
service life (ee@es hydsrolongi theSdedtice iler(@.gorhydeslgsip asdbilisers or Sdeabrinpostds) ,
to inprove the colour stahility ggég. thernmal stabilisers and W

stabi | iserSs), stabdisgs)i fq REoYer dessloyy ftebility (o dheraabstdbiliggentagd UV

ant i bl ocki ng 0 Ve t : 118S : [ ' to
i nprove the fl g%esgisg%’?’i {r?g Shgg;ﬂf’fgctﬁ ? é}gc#%ﬁ F %%@é{l{ﬂlﬁlg %ée?f%ég%ﬂ%prﬁfggotslécg@% e.g.
or gani ¢ col our ap¢ss), P @ipeotsthe usd plopertiBB{d) ahtistaties) WoBmprve pied ﬂm?rb@ﬁng
specific stresses (inpact strength nodifiers, finely 10 conm nuted m nerals,
fibrous subst aéee!, toymdluence thg @ptica]igpEessiop (@8- anganisfokywants, mgaents), ppto

invention is di i | i ;3\ I
acconpanyi ng dﬁ%@%‘ﬁ*ﬂ“éﬁ%ﬁ%&% Sgd‘ég{fﬁs%%\%\% gé}%a%gﬁr%%ﬂgmq’ldgeéé’ q?lre ISY[
enbodi mento of tchbemnarmad ahinegly eflsrels fsabstaras,r yiarg Auir, tdlgsspfibres smdacgbddi ng
to the invention, Fig. 2 shows diagrammatically a second enbodi nent of the
sdparating vesd®res). 20 In Fig. 1 a separating vessel 9 is shown that has in
its upper region a horizontally ( arranged plate 7 with inlet openings 8.
The separating vessel 9 has an outlet 10 for

The invention is discussed in more detail hereinafter with the aid of the

accompanying drawings, in which
15
Fig. 1 shows diagrammatically a first embodiment of the separating vessel for

carrying out the process according to the invention,

Fig. 2 shows diagrammatically a second embodiment of the separating vessel.
20

In Fig. 1 a separating vessel 9 is shown that has in its upper region a horizontally
( “ arranged plate 7 with inlet openings 8. The separating vessel 9 has an outlet 10 for
the volatile constituents as well as a downwardly directed conical outlet 13 in the
lower region, which is provided with a discharge device 11. Guide elements in the
25 form of wires 12 are provided in the interior of the separating vessel 9. The wires 12
are arranged substantially horizontally, wherein in each case several wires 12 form a
level. The wires of a level are arranged substantially parallel to one another.
Several levels of such parallel arranged wires 12 are provided (3 levels in Fig. 1), in
which the wires of two superimposed levels are arranged at substantially right angles

30 with respect to one another.



the volatile constituents as well as a downwardly directed conical outlet 13
in the |ower i QN7 i .S provided with a discharge device 11. Cuide

el enents in thjr3 6414 000 Folei es 12 are provided in the interior of the
-separating vessel 9. The wires 12 are arranged substantially horizontally,
wherein in each case several wires 12 forg&g | evel. The wires of a |evel
are arranged substantially parallel to one“another. Several |evels of such
parall el arranged wires 12 are provided (3 levels in Fig. 1), in which the
wires of two superinposed |evels are arranged at substantially right angles
30 with respectTh¢ pohyrerbanate heelt isBMded4hibugh@- feed dingri to2the sEharapug yeseb®nat e

nelt is added rroygh .q feed line to.the separati vessel . 9.. Wth the
2 a0 of Sateed PGS Hlahhired B faamHPR 88 GuHb 45 % BPIGiheRA B
through a net efﬂr&g%hd@ﬂl'e&?iné deVidg SPQ*h)é%I}QQﬂ%hﬁtéff&ﬁﬁh? A &H ekt K fitsCof ol
first of all Ied through a static m xer 4 and then Through a heat exchanger

6. The pol ycar ledribtomgh arstitic nhixem andhthen ¢hirougtpz beat exehange¢rent Tlonpolpdateonteont o
the plate_7 provided w,th the inlet openings 8 Th |t is thereby divided
nto part Pal sl Hieuging presurs cePBIVETe inue eaiecb R BHorn e s
through the injgd; SRAMNIIIS OriRNheR NS QherbB® diviGRATAS 'ﬁﬁﬁia‘!%ﬁ%ﬁhs.g-ﬂ@}tﬁrﬂﬁl
floor 13 of the separating vessel 9 the degassed polycarbonate nelt is

renoved vi a t hstrainscofathgepadigartmmattimelt Pasy( thFough the shletwspeningscdand aster the t he
enbodiment illustrated in Fig. 1, in.,the upper region of t epar at i ng
vessel 9 a ver }PERAIG %esSedndedORethe %%hﬁdﬁrﬁ’éi Segﬁa;lﬂ% Vieﬁsreﬁ%o?h‘g%_egasse% ’
shel | 'and'tPbep&gléérbﬁﬂz&@ﬁ{éﬂ%reﬂéﬁd@%@@ﬁs@h%g@ﬁéﬁ@é?ﬁ. tubes constitute the
inlet openings . 15 According to Fig. 2 the polycarbonate nelt is fed

through d0feed line 1 to the separating vessel 9. Wth the aid of a feed
line 2 foam ng_agent is m xed thrqugh a . .neterin evice 3.into the .
p(g_l ycar bonat e Fr@g?.&‘?w& IBcﬂof}E'%ﬁtﬁ%ﬁEteé?lTogérﬂFWdﬁ‘éﬁg’ﬁg mRig I, i theippes 1giosy o) |
passed t hrough tat i G The.. y. n; f

ofitie' & hl%tl?% )9‘3§sef'|9 a 1P %@@ﬁ%ﬁ %hhr%ﬂgslr%&eo¢ﬁ}§%f a

t hrough a pressure retentron valve Into I nl'et opem
shel | - and- shell-and-tube heat exchanger. The downwardly directed tubes constitute the inlet
openings 8'.
15
According to Fig. 2 the polycarbonate melt is fed through a feed line 1 to the
separating vessel 9. With the aid of a feed line 2 foaming agent is mixed through a
metering device 3 .into the polycarbonate melt. The polycarbonate/foaming agent
mixture is first of all passed through a static mixer 4. The polycarbonate melt then
20 flows through a pressure retention valve 5 into the inlet openings 8' of a shell-and-

tube heat exchanger 6, whereby the polycarbonate melt is subdivided into a
plurality of partial streams. The inlet openings 8’ terminate in the separating vessel

9. At the floor 13 of the separating vessel 9 the degassed polycarbonate melt is

removed via the discharge device 11.



tube 'heat exch ?' er.eby the pol ycarbonate nelt is subdivided into a
plurality of pg&m%@ ~—The inlet openings 8 termnate in the
separating vessel 9. At the floor 13 of the separating vessel 9 the
degassed pol ycarbonate nelt is renoved via the discharge device 11. BM5 04
1 009- Forei gn -23- Exanpl es The experi ment? descri bed hereinafter were
carried out on pol ycarbonates that were produced based on bi sphenol Ain

t he phase interface process. The volatile 5 conmponent to be renoved was in
al | experinentExﬁmEgghlorobenzene, and in one experinment was in addition

di chl or onet hane. e results of the experinents are sunmarised in Table 1.
The entry concentrations of the solvents before the foam degassing step and
10 optionally fore t | XLBg. f f i.0g: j i p.Tahle 1.
Ni trogen was {ij@ee RS e%éﬂ%gg%geﬂrﬁag%&él e?‘ge")%%«gl; ?%@ﬂ%’% %?ﬁrc%}ég%eél ﬁlatg@%leer al a
foam ng agent pmdacednphsyeshn bitjthetbls peisithe) phbsd heeffadTpr@eagehenasladrr i ed
out in a static mxer of the SMX type. 15 The state of the nelt is |ikew se
speci fi edi n t enpeisneto by FranYedswas Hezlh §xpaiipensy mongehlarobprzeasngshianens,

| ncl udi ng foant HaGaGN e WETARAIPHEREIN A SRC) YRS (il 19 il BkderiméntPaphase
means that, on'entry 1nto the 1 nlet openings, a two-phase m xturé existed
and bubbl es orsi@haph&idsnWabk 1al ready present in the nelt. The pressure in
the static mxer could be raised by neans of a pressure retention valve. 20
The pressure before the inlet opening is specified, as is the estinmated
vapour pressu [ h e [ ecinl et [ . th st imat ed
val ue bei ng og %ie%g& gorng%l t{r%tg)%f eér?pé}%éaP (lgjl%(gm%n%(f f%rgn@éenfolr%grpidég%élfngvgﬁegt%de
constitugopts OBptﬁihhl'l% befopé the Mexih@irebf §EeMhiAg dgerktr DENgivehSntTBle 1. Nitrogen
supersaturation can be calculated_as the 25 difference between the vapour
pessure and pwes yeadeasi foamiieg aggphimeld experineenieinawhicd ipigseerg] ayfoaming agent| at ed

fromthe ratl Owgg crtu:l%yg&.sfﬁes - & ergl]:m%f %le{ﬁE{n a%gllltu\%/;irsoélrﬁé)d (EuQ?nXistsaﬁg%i}( T of
t he pure sol vent. “The-’rel ati ve*'vi scosity I's &e eral 1y
of the SMX type.
15 The state of the melt is likewise specified in the table: "one-phase” means that all

volatile components, including foaming agent, were completely dissolved in the
melt; "two-phase” means that, on entry into the inlet openings, a two-phase mixture
existed and bubbles or. droplets were already present in the melt. The pressure in the

static mixer could be raised by means of a pressure retention valve.

20
The pressure before the inlet opening is specified, as is the estimated vapour
( pressure in the melt on entry into the inlet openings, the estimated value being
obtained from the temperature and concentration ‘of volatile constituents on entry
into the inlet openings. From this the supersaturation can be calculated as the
25 difference between the vapour pressure and pressure in the separator.

The relative viscosity is calculated from the ratio of the viscosity of a polymer
solution to the viscosity of the pure solvent. The relative viscosity is generally
determined at 25°C in dichloromethane at a concentration of 5 g of polymer per

30 1 litre of solvent.



determ ned at ZHgS 0B 1D09HREieREL hane at a concentration of 5 g of polyner
per 30 1 litre of solvent. BMs 04 1 009-Foreign -24- The tenperature after
the static mxer, i.e. after the mxing in of the foam ng agent, before
entry into the inlet openings and on entry24pto the separator are specified
in each case. Fromthis it can be determned whet her any heating has
occurred between the individual process steps. 5 The specified throughput
refers to the throughput per inlet opening. The inlet openings are

charact eri sed Bhe temeparatyreadfiar dhe sipféc mixegtie. aftpetheqnikingim qfithe fopgring egeui de

el ements, consi ‘ iwzont al . i . d
under neath t helb?%?egf:&; pitgl(r?ﬁ5 lrt%e @%eqtohémgé{)%gg IgF méi %go b@?%?@éﬂ Or\c,i\iﬁ-éft% 8%&@&2& 10
cm bet ween oneegdhotier . Fidie thisnhiedani Be tdererimleiewtiether eny tHeating maefocodrad I es
cl anped horizontally under one another. In each case two wires arranged
under one anobpteehdiedndiyidiabprogessistepgspect to one another by 90 in the
hori zont aI5 pl ane. The dianmeter of the wires was 4 nm 15 In the experinents
1-3, 5-137and 16 heatabl e tubes were used as inlet openings. In the

exanpl es the nmahe dpacitibéskroughns refss heahedhoefipue gehankRntopgning. t The inlet
separator relative to the tenperature at the entry to the inlet opening. 20
Experi nent 4 waBeHBEYareghasagtengedhysheipdinmetosand jpagknd of a heat abl e t ube.
The nelt was in this case heated between the mxing in of the foam ng agent
and the inlet opening. In Exanple 4 the nelt was no |onger further heated
in the inlet ombsigmal fittigs,ion gulde ehwdehts; cotisiged of BdriZoxpdlyiamRngs] ditedthdt 15
were also carried out with heated tubes as inlet openings, though in this
case the 1@ anetersclygped gndgneatle therinlet epeningin the sepgratos abp yerticebdisgeererht e a
hi.gher pressure,l gs | nt-gj - ore
the inlet openiellggﬁﬁ1 gﬁ%éﬁjﬁn\en S 1 e%\%é%éeeﬁggﬁﬁg%s@u?ﬁ%np% gvﬁgggzl e
pl ate, in whi cklanpedmelizon@ldy under one another. In each case two wires arranged under one

another were rotated with respect to one another by 90° in the horizontal plane. The
diameter of the wires was 4 mm.

15
In the experiments 1-3, 5-13 and 16 heatable tubes were used as jnlet openings. In
the examples the melt in these tubes was heated before the entry to the separator

relative to the temperature at the entry to the inlet opening.

20 Expériment 4 was carried out with a noizle at the end of a heatable tube. The melt

was in this case heated between the mixing in of the foaming agent and the inlet

VY

opening. In Example 4 the melt was no longer further heated in the inlet opening,

i.e. in the nozzle itself.

25 Experiments 14 and 15 were also carried out with heated tubes as inlet openings,
though in this case the diameters were significantly smaller (4 mm) in order to
‘generate a higher pressure loss and thus maintain the melt as a one-phase melt

before the inlet opening.

30 Experiments 17 and 18 were carried out with a nozzle plate, in which the melt was

no longer heated after the mixing in of the foaming agent.



no’ | onger heat i ?ﬁ?bo@%r% ing in of the foam ng agent. BV5 04 1

009- Forei gn - 25- ration corresponds in all exanples
.approximately to the pressure at the inlet opening, since the pressure in
the separator is 1 nbar in all experinents,_ The influence of the
supersaturation on the degassi ng becones 'c?se'ar on the basis of 5
experinents 1 and 2. In experinent 1, on account of the MCB concentration of
1% the supersaturation of 0.8 bar is too |low to produce an effective foam
degassi ng. 5% TMCRiendatyrattanoeTespertdsom ab sxamplex peproxmpratelP ta the pudskureiag thte
however to caugﬁ t he nmelt ttg f oam Thtfﬁ melt is.in got.h ases.still a single
phase melt bef BYE OPREDE{IRGe BR BISHES 1 1S SEBATUPY 1t dnod 0 afl SXBAIPELY ¢ o
experiment 1 0.2%nitrogen is additionally added as 10 foam ng agent. The
supersaturation consequently rises further, though the vapour pressure

' becones so | aifheinfhence btheshpersaturation on dlar dggasmiembecamen clhangh ¢hepbastseof

Conpared to experi.nen t egassi ng.i.n_experi e i therefore S
o et veS. | nEMEHBIRILhaid 2 1 CRreuady & B rgoant ddbe MCR copamiagoRat
increased to spEhuplts@tafich of 0% B iddobe6w e gﬁﬁﬁ@é 1Y ef®dctivO fodni&lasQRENS NI
that again a single phase flowis present 15 before the inlet opening. The

degassing i s eWB riry eonaeotrporeas mexpsmentreistsufficient howexgdpicaesetthe fclt wer e

i ed t ith | . t trat,i 1% T .
cuper sat ur at | off FEnotHe P rophens PTG el A il bt U UK smenipe | on
is increased of ¥xJ¥inldn€32afdidntah BfexpOAEMA 690 hitroPHECHBRDNLIN ad@d R

foans and the degassi ng proceeds down to a residual content of 17 ppm MCB.
The degad$¥i ng fesuhg agental Bw sipersaturationngmeaquenthy risest Surthat, thoughi thgvapas
shown in experinment 7. The eégreriﬂenthg 8-1%0 illustrate the sane ffhects as
already di scusBESUDPeCTBeL 3 dHERdtishE.Tgelt it 5 JADGT BTCSHRt @R d jingle phase.
concentration ebnMeRdab _er&%eﬁE@thE%@is@;ﬂg iRGPrinkéHISES HPE0 WsAdtthctiPyis an
effective degassing, while internal frttings 1nprove the result slightly.

I n the experi mEn¢xpefinit0t 4 b fresswechefore¢hemiat ppering wes therrasel togudpamextgst was

2single 30 phase [ ou, and,the ol eooune L O8S hdhit DSl SasO RSN G288 2 o0

15 before the inlet opening. The degassing is even better compared to experiment 3.

The experiments 5-7 were carried out with a very low MCB entry concentration of
0.1%. The supersaturation without foaming agent is only 0.1 bar. The
supersaturation is increased only by the addition of foaming agent, whereupon the
20 melt foams and the degassing proceeds down to a residual content of 17 ppm MCB.
The degassing result is also slightly improved by internal fittings, as shown in

. experiment 7.

The experiments §-10 illustrate the same effects as already discussed for.
25 experiments 5-6, though with an entry concentration of MCB of 0.5%. The foaming
agent causes foaming and thus an effective degassing, while internal fittings

improve the result slightly.

In the experiments 5-10 the flow at the entry to the degassing openings was a single

30 phase flow, and the pressure loss in the inlet opening was also sufficiently large.



-26- The experjnents 18- 3 illustrate the effect of the single phasedness on
t he degassing BM@%élf]—m*#’@;k@eri ment 12, 0.1% of foamnmi ng agent was added.
.The nmelt was still single phase before the inlet opening. In experinent 13
t he amount of foami ng agent was increased to 0.5% whereby the vapour
pressure rose to such an extent 5 that thé&6melt was two-phase before the

i nl et opening. The residual content is accordingly slightly increased in
experinment 13 conpared to experinent 12. However, the degassing with

foam ng agent TRe &xRekicARNIS1AludRste i dffechbBBe GIRRS PhasedRELoreihk IR EANRgt han
wi t hout foam ng agent under otherw se identical conditions, as denonstrated

in experinent msult.THe capgrenenteld 9. Wh-afFoeming agent wad added.wilthh meltiwas gl

hori zontal wires as.interhnal fitti,ng. :The gxperi.nen and 1 e carried
out with a heatBEELELEERTe denimcicsniiter F BReEiaa > the At ot Fofpil
pressure bef or goenh@ak ih@base@ N 0FYo, iwiRreblythé MapdurPredsti® fob®® sudhSan extent
accordingly significantly higher than in the case of the 10 nm di aneter

tubes, 155despihat thehmeltepvas itwetphasa §hfore thseidetuprening skhel residuah eotetipist of

only 2 kg/hr. The ..degassi wi th foam ng _agen is very.eff ive in

experi nent 15, aca?ﬂﬁh%ﬁga%igg@gt mcgfeaset(ﬁén h?’%ﬁn%lr%létts §3r éorﬂg?%g et %%Igelnn & Loeni ng
the melt is inHedeherCeiesiiietyith fathing FXREIH SpREimbfts 12 A 18Xi8 AR I Ng
t hat al so di chl oronet hane (DCV can be %0 renoved to extremely | ow residual

contents by nemese effedtiyathateyitbeutfgammgegeavinder sthewise adamtiealt conditioas,sast han
2 ppm The experinments,l7 and.18 reqcarried out,..wih a nozzle pl

i Dhout 1 nt e naPargatddh cRRgamt e HETEreSheRislt Rofh AR Bufufiduro 1
kg/ hr. Dyg to h&igoned wiles ad mtérRAMtifggagents an effective renoval of volatile
constituents can be achieved also by wusing a nozzle plate. The experinments

stiow that a renoval of volatile constituents froma polycarbonate melt down
to very |ow resgjdual con S i ossi bl.e by f.oamd ssi.ng.. By a,. 30
sui t abl e choi cih%FXHeﬁlgleﬁlﬁsgig{e%%d ésa}?'g]f?e(iag?escl, O%HV I@bﬁ?ﬁ%q%ﬁ’]bﬁg{fﬁéﬁ{n %@mthbar ds
tenperature, apR¥Réwn &f tHeQaWIE NHe PEBKIre @Bﬁ_rémle\lﬁl@’lév%p@ﬂ(k, REEmSHR of ssStuban be
found for different apparatus configurations. BM5 04 1 009-Foreign

is accordingly significantly higher than in the case of the 10 mm diameter tubes,

15 despite the relatively high temperature and smaller throughput of only 2 kg/hr. The
degassing with foaming agents is very effective in experiment 15, and on account of

the high pressure before the inlet opehjng the melt is in each case single phase.

Experiment 16 is an example showing that also dichloromethane (DCM) can be
20 removed to extremely low residual contents by means of foam degassing. The DCM

residual content is less than 2 ppm.

The experiments 17 and 18 were carried out with a nozzle plate without intermediate
heating of the melt. The throughput per bore was 0.15. kg/hr. Due to the use of
25 foaming agents an effective removal of volatile constituents can be achieved also by

using a nozzle plate.

The experiments show that a removal of volatile constituents from a polycarbonate
melt down to very low residual contents is possible by foam degassing. By a
30 suitable choice of the process parameters an optimal adjustment as regards
temperature, amounts of foaming agent and solvent, and pressure loss can be found

for different apparatus configurations.
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the isolation of polycarbonate produced by the phase interface process,
froma solution in an organic solvent, conprising the following 5 steps:

(2) jevaporat on O  PRReS RRTHE isdfhibhr oty ARbdHalt ArobRBISHY oY pralelieAsdonat e

process, from a solution in an organic solvent, comprising the following

5 steps:
(a) evaporation of the organic solvent to obtain a content of
polycarbonate of 90 to 99.95 wt.%,
10 (b) optionally mixing the melt obtained in step (a) with a foaming agent,

(c) degassing of the melt obtained from (a) or optionally (b) by feeding

the melt through inlet openings into a separating vessel,
15 characterised in that

in the degassing according to step (c) the melt is subdivided by the inlet
openings into partial streams of 0.1 to 20 kg/hr and on entry into the inlet
openings has a supersaturation with volatile constituents of at least 1 bar as
20 well as a temperature of 250° to 340°C, wherein the pressure in the

separating vessel is 0.1 to 20 mbar.

2. Process according to claim 1, characterised in that before the degassing
according to step (c) the melt obtained from (a) is mixed with a foaming

25 agent in a step (b).

3. Process according to claim 2, characterised in that the foaming agent is

completely dissolved pn entry into the inlet openings according to step (c).

30 4, Process according to one of claims 1 to 3, characterised in that the residence

time in the separating vessel according to step (c) is at most 10 minutes.



“10° (D) opti ona@ws‘@' i(h@g_ﬁ)he nmelt obtained in step (a) with a foam ng agent,
(c) degassing ined from(a) or optionally (b) by feeding
the nmelt through inlet openings into a separating vessel, 15 characterised
in that in the degassing according to step (c) the nelt is subdivided by the
inlet openings into partial streanms of 0.20to 20 kg/hr and on entry into
the inlet openings has a supersaturation with volatile constituents of at

| east 1 bar as 20 well as a tenperature of 250 to 340C, wherein the pressure
in the separasing Pessslactsrdihgliotoded clid@k .1 t3.4, Chae@esscdGiaahalisabsthitiatlyai m
1, characterised in that before the degassing according to step, (¢) the
mel t obt ai ned from kefjzoptallyjapansed gHde clemsnisny payisculggaires, grepreyidgd ipthe 3.
Process according t i haracterised in that the foam ng agent is
conpl etely di ssol ve%pgllr?melgjtv%sfd?nto the inlet openings according to step (c).
30 4. Process according to one of clains 1 to 3, characterised in that the

‘residence_tine in the separating vessel according to step (c).is at nost 10
mnutes. BVB 08 1 OD@cessrasrfinglg-ons ofglymssk toy o c shagadierised 1B thatdhe apedi s 1
to 4, characterised,in i i i I ed gui de

el ements, in parti gltlj agh}d %}m%?g%?%g{rvz&%rt%év%tgg’ﬁ?##@i%&%@?ﬁ%@ﬂ% vessel . 5 6.
Process according to one of clains | to 5, characterised in that the nelt is

heat ed or cool ed between the steps (a). and (b) and/or (b) and (C?{ 7. .
Process accordi-ng tBroses aseordimg tesone efclaimschig e charactenped inthafithe prelivis) t s

heated after entry ﬁé}#eﬁéf@?fﬁ%ﬁﬁoﬁl%ﬂfewﬁenﬂg@ ( S. Polycarbonate produced
c to 7.

according to one of ai ns
10

( 8. Polycarbonate produced according to one of claims 1 to 7.
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