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1 f 1 *159159* Process for the Production of

Pol ycar bonat e The present invention relatesto-a—

process for the isolation of polycarbonate produced

by the phase interface 5 process, by evaporiﬂﬂ“ﬂ“mmmmmwn‘

degassing a sol ution of polycarbonate in an '

sol vent. The process for syntHesising pol ycar bonatsesfy

the phase interface process is described variously in

t Peokielser Four &he PRolak tavanplfe Polyehardonatien Schnel |

"Chem stry and Physics of Polycarbonates™, Pol yner

Revi ews, Volune 9, Interscience Publishers, New York,
L?ﬂgogregﬁg@e¥n¥%ﬁ%uoﬁpre§%tég £bn tg%ggggéefoQI%Pface
process t he phosgenation o iumsalt o
ngp&enobn(@f QO&anmb@n@tev@mpdusedbbsph@nopﬂﬁsen1nterface

ueous- al oho i_.c sol uti apﬁ suspensi on) arri.ed

o t °CR Sthe Krgggﬁggagﬁngn FFI5PgaREC s&P&gﬁﬁonon
spbyephroxhikee ihhah begakia secoBdtphase. The

ol i gocarbonates that are forned, and that are present

20 mainly in the organi c phase, undergo cpndensation

b%hge Q%ce?g %Bgt gh%h% E@E% tggﬁ?cgghghg%ghb %%ugﬂase

wel gh ycar bonat es |sso e organ
Thetemganecprphase is flesallipedeparavedly?25nThée literature,

car bonat st then be i romthe or
PhYe SRR e PERE AbER0GE FORMBDIconCRATiAGtYnartd Physics
p@Ey@@ﬂ?@a@b©n§@b§W|0@0@9&e&°Reb§@b§t|nghﬁ% 9, Interscience
£carbonate are described in the patent literature
aﬁH iLhshexe  bHeks Yoalkd &pBdrRowSYEBelYhe 9pér spr-sRBIF7€d
in the art. The 30 isolation of the pol ycarbonate from
the solution is preferably carried out by evaporating
t he Sbevphtsbyinheafanrg proappbythg phwagenatidhi 8f a

59%88§uaeguhges th blsphenol (or 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 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.

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 vacuum. This process requires the
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*@00002* | 2 _ use of a high boiling point (> 1000

sol vent, for exanple chlorobenzene, in order directly

to obtain the nelt phase after the evaporation of the
solvent. In order to inprove the solubility of the

polymer in the solvent during the 5 reaction, a

m xture of one or nore high boiling point solvents

and the | ow boiling point conmpound dichl oronethane is

al so used. Typically the weight ratio of

diuskl eforethigihe bod liihg Poghtbdi>l iLA§°Pbi pel¥enyvenfor sexample

about 1. 10 Another, possibility. is i.nj ect a
neSlropsbzers "5 PrasRar ekt £ SFhaiT Shsfeit phase
t hgrvel ahiel evapersitiibweBIEs then sbhiventase Inherder to improve

pol ycarbonate solution is_ sprayed together with the
cabifi PlyRd Laky pdl FE&r POAXTEL drithrosredeRs AUgdrgdthe

e%@%%’galo'nx as i ater b%bn%uwe%ir%nm?g BeYi 1158 3iaR
nmet hods 1 nclude crystallisation an precipitation as
webll ves tise atidn ¢ hehé owe bloddesigopoting  coopwent idi chileromethane

solid.phase. .The ] ast th requi res the use of

e PR mEeRg e AYPSERIaN LndRdBy T SardGaPT 20

cantenbs otk thahat icke teenstighueatis it abaut 2cpR@Nnt is about
di chl oronet hane can be achi eved. Resi dual contents of
dil¢Rl-or onet hane particularly interfere in the

pol ycarbonate since dichloronethane in the working-up
process with residual noisture together split off

hpdotgenr cblseriibdd iayd i25 toanntlegs eabseted gas, in

Sisosiapiatl ans ol thopdicaronals aad Lsadite,

eveperativentcsQr ahsenfilkashscevapopatiyenrorelhyeackanatien is

sol utions are repeatedly heated
sprayed together with the carrier gas and polycarbonate is
formed as a solid, especially as a water-wet suspension.
Other isolation methods include crystallisation and
precipitation as well as heating the residues of the
solvent in the solid phase. The last method requires the
use of dichloromethane as solvent, whereby residual
contents of volatile constituents of about 2 ppm
dichloromethane can be achieved. Residual contents of
dichloromethane particularly interfere in the polycarbonate
since dichloromethane in the working-up process with
residual moisture together split off hydrogen chloride and
can thus cause discolourations of the polycarbonate and

lead to corrosion of the equipment.

In the known methods for evaporation, or also flash
evaporation, polycarbonate solutions are repeatedly heated
under slight excess pressure to temperatures above the
boiling point and these superheated solutions are then

flashed into a vessel at a lower pressure than the vapour
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30 under slight excess pressure to tenperatures above
the boiling point and these superheated solutions are
then flashed into a vessel at a | ower pressure than
the vapour 3 pressure in the solution. The
evaporation or flash evaporatipon of the solvent may
be carried out using various nrethods, equipnent and
machi nery, e.g. stripping extruders, thin- fiIm

evaporators or friction-conpaction deV|ces
CBRGEREEnAP ﬁ@Fhé&%uFéPntheTQGpﬁWQPQ§§Eé§§d0r flash

eé@ﬁgB%&tQBnOBf Eﬁgy%éﬁbgﬁﬁt%a§ob%tEQQ§1@5905@0W@15% various

t he person skil in the art. For exanple
s@péhhééteéqygpmen@na@dnmbehﬁhasyedelgtosarhe@ueg eadiclruders,
e r r that term nates rator. In _this
g ) P et o ST gl
pcenesﬁtuanaevméahoabagai the agght-he0sPbacessesapb@ation of
known i n which in_sone cases a nultistage
cBﬁ&@ﬁFFSPPéﬁeoﬁO@Hé1§8§u?¢6nkP§W@aFP|é eoperppn skilled in

Verki gak . shgkleﬁaﬂp&gbﬁ heat, g g@segaf§01a§lbﬂ arder,.

to achi eve partl cul arl Yy OW r contents
eXipebrdnistaper Aeersdnapibeeusedrhoprt hbakaserminates in a

degassi stage,.ln this case th ol ymrer It is

Sgﬁeaa?%ra ggpéPéﬁoFOBHas lgnvég E Hg @HgéﬁFégeous to
teapeyabutethatprebegs §hr§€d§ramdstﬁﬁé§by rrhegdaf £E9Bh
the solvent. The 20 di sadvant age of the extrusion

eREPEREEFBnat_chRPYTe 1NsWhAgH 1BnS@W€e€ﬁ59é degudsingage
| 8oRBEHELH L 0BhY oBY £ ALABLE, EE bANYS, c?krﬁedsggéngﬁ b8t ica

do not brea i n the equi prent Il

t Bbesirandstibei hehteagetdahyetrhe vi scosity of the

pol ynmer solution. Too |low a viscosity can lead to 25
strand breakages, which in turn neans a restriction of

t he opgeratbngchaeasepearsitculaelyslolh tespenal uEeneBdts
entr content of residual volatile constituents.
¥uF?8ﬁ1?H%poﬁéﬁﬁFFv@aYnPFuéﬁ%@ 6Tt heviaebsfegassing

tQ@a@égh 8 €AiEYcase the polymer melt is formed in a
separator under a vacuum and elevated temperature into fine
strands and thereby 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 of
the polymer solution. Too low a viscosity can lead to
strand breakages, which in turn means a restriction of the
operating parameters in terms of temperature 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
deleterious effects on the degree of degassing that can be
achieved, since the mass transfer is determined purely by

diffusion. The surface available for the mass transfer is
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concentration of volatile constituents has direct 30

del eterious effects on the degree of degassing that

can be achieved, since the mass transfer is

determined purely by diffusion. The surface avail abl e

for the mass transfer is - 4 _hprver fixed by the

strand geonetry. The necessary 1arge area of the nelt

di stributor that is needed to produce the strands

requires in turn | arge expensive equipnment. 51t is
aheyeRREW: 1PESmPYh & her iseraadt Jeemearyy odhet Redessary large

d%géﬁsb@g %Ee&eﬁﬁ E?%ﬂ@a L1394 a%fi%05£%%kﬁ %Qg%&oduce the
f oam ng {expan5|on with or w thout entral nment
agemesdsMeelgodsesf on tthenappacat expeaseded egasimeg tof

t hernopl astic polynmers that are based on the

princi ple of foam degassing exist in 10 the prior art.

However allbeseciet Feds eflepriave abhe tdicsadyari@dehe last
t hat either very,lar%E amounts of gas have to be ,
sdeorssddJdorterod it fRE erfiicitent Pii ewlyvesirguander foaming

: : I E , th
gggkggbgégﬁgn%ﬁtgfpﬁcmﬁ%%%%t et Ag LIRS, Xﬁgge %%%hods

the literature are often infl ['e as
r égar dael Bpphratgisp bt saad deglaprenat yiie tardmopd @aesiilcy polymers

ds ; th try. trati f_ volatile =
COMBanaHiES PAE &M et PrEgCiRa s bdpdCery §ogegassnng ist in

stage prEBrAaz260 3@%w@©%&ﬂiQ%%sbhﬁeE%@@bd%ﬁﬁ%%i%ﬁv@fthe
styrene 20 polyners in a two-stage process. The nethod

i dipadvansaget hbafact thiedt VERY ARBOst aPuUSisy @ft gas have to
| o . " . Vel |
the BAYTBhesOLUl OBy k942 J%&%ﬁ%ég%£§§Eggkfg%§§gggx

arge so as to ini'tiate a foanin
descrtiebés wmiaxinog ®espahiiegeyd .soFulitbermepar, atiheg mageods

in a polymer solutiqgn followed by _flashing, wth
fgﬁﬁFEQEegﬁEGIQ e&aﬁgfafuaﬁdsﬁe|a&tearégéﬁﬁé}b%ﬁeas regards
pragesghpescandegolpere kypesaddt oisepaiaie weadiaky regards
vol atile solvents wth the aid of foam ng agents.

the entry concentration of volatile components at the inlet

to the respective degassing stage.

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.

EP-A 914 355 describes mixing a sparingly soluble
separating agent in a polymer solution followed by
tlashing, 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.
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30 The readily volatile separating agent is not

conpletely dissolved, but is dispersed. 5 DE-A 100

15 862 describes a multistage process for renoving

vol atil e constituents from pol yam des. Before the | ast

degassi ng stage foam ng agents for this, e.g.

nitrogen, carbon dioxide or water, are dispersed

using a static mxer 5 and thereby partially

di ssol ved. The mde nelt is then flashed in a

vEEPcal0OsRél I863n§£éts@6ébl¢§ata éwéﬁa@g@ngeoprqqqesa Ifegp removing
e%%ﬂ%%ﬂﬁ%rc% stQt%e%%@bEQQ%{ g% 'n Qdre t e last
degassi ng vessel under |OMIp oops on

Wdliegla s stilmgy mmbgeﬂﬂmmmxmgomg@mmwefensmmasaneegtemdedogen,

resi denc .ti 10 and thus a better de a33|?%hres
TRET56Fe eSS FRTeRieB e Aigtatic mixer
paaae&aerfe@y @aq»tllaqh@t laar sefl vied . yC@‘h@@ﬁl@aﬂﬁ%“@n%dt is

by the phase interface process, in which

péhpsafBaraee 18 gbivandgals sdtieddolaved tuu@earhleatgmc@anger or
vent oce [ I

o entSB aaS Coaton: S oAy 1o dRte 3

Zﬁ@gpﬁmnngrahem&ﬂlwnbe&slbna@rk@@um@nlamdraaﬂbopﬂ @mhp which

fera l.ess than 2 m referred to the total, _
gﬁolﬁ L@Wse LZOM ég’é’gp POISHEE 8T Grp6RERCs TaSddence time

u aellar $heed ot @e2@ ingldda sSelyverts 1guch as
nonochl or obenzene and™ di chlor onet hane, the

correspondi ng unreacted nononers, e.g. BPA, and their

.
V% %tl lbﬁse% I %%n%rh% ?}lr%lg;e%% q.ln%[h%lOE’lr Ilhoul dpbOVlde 81 grocess

ranme parti cular tthé process s € ca
oﬁomemneln@odﬁchb@r@Eepbaneaemphayedpm@dmhedre@ctm@nphase

tqQ 25 | evels of below 2 an ield preferably
AN ERFT Gt RARE SR Pee 1oh SIGEE CHRt BONYAG ERSE {enah §bsained

paMs sefl véldc hinobemet-bane c Eogvehecessysheuhd BFVend process
high flexibility interms of 30 throughput and

pePycackdnaed Cppécans ¢ifsvediety lgngomponents totalling less
than 250 ppm, preferably less than 100 ppm and particularly

preferably less than 25 ppm, referred to the total mass,
should be achieved. Volatile components are understood to
include solvents such as monochlorobenzene and
dichloromethane, the corresponding unreacted monomers, e.g.
BPA, and their volatile oligomers such as dimers, trimers
and tetramers. In 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 type and viscosity and as
regards the entry concentration of volatile components at

the inlet to the respective degassing stage. Flexibility
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regards the entry concentration of volatile conponents

at the inlet to the respective degassi ng stage.

Flexibility - 6 neans in this connection that the

af orementi oned paranmeters and product properties can

be altered in a plant while majntaining the quality,

wi t hout conplicated changeover of equi pnent or

downtinmes. In other words, a constant quality 5 should

be achi eved independently of the entry conditions.

THeamse &t hilgy @PNN@T thicsy itded & her edeyerept ived parameters
| SolALam, Af palsanhonate poduced.dy sthe PRAsE wnile
interface process froma solution in an organic
salavernts,indaiod tpieocesd 11§, c onphicsitn g dipd ifcaltledWaigingeover of
s%ggf:ngg% evaporation of the organic solvent to ,
o5& oM APWRSHTSS y c b AR 81166 t ¢ gorgsant quality
Wish%u 115 Heb )l cRtdvialiind Perides thife JrelithOoRtaiRed diditions .
step (a) wwth a foam ng agent, (c) degassing the nelt
obtained from(a) and optionally (b) by feeding the

n%%% %E% %%Q E@J@héﬂ?ﬁ“'%ﬁ?i%%%o a fa%é%%p%kgtk%% isolation
vessel, Characterised | & that incthe egassi ng

acdopdilng atrvesizefe Erodutedrelyt the hasubdintieddd day pdaeess

i nl et openingg into partial streams of 0.1 to 20

kAR EndOdirtemt 1 Ao FRETM ECLyFETi ng adrocess

SURRTAUMAL it Widih owaldt idc@pzanstituents of at | east
1 bar asrﬁtll as a tenﬁg%atufgpof 250 to 340C,

wherein the pressure in the separating vessel is 0.1
to(% %Q%%br%&ié&F%&d%%%.%&g%hﬁ% %%hv%%ttQ$>%ﬁﬁ%ﬁ%§a content
according*to the ~invention € solation o
pol ycamnfopatle danrbamadegafi ©07 tosalovent wither,ei naf ter
simply referred to as pol ycarbonate
(b) optionally mixing the melt obtained in step (a) with a

foaming agent,

(c) degassing the melt obtained from (a) and optionally
(b) by feeding the melt through inlet openings into a

separating vessel,
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 well as a temperature of 250° to 340°C, wherein the

pressure in the separating vessel is 0.1 to 20 mbar.

According to step (a) of the process according to the

invention the solution of polycarbonate in an organic
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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

al so 5 synonynously referred to as pol ycarbonate nelt.
Step (a) my be carried out as a one-stage or

mul ti stage process, preferab]j7a'nultistage process.
Conventional methods for evaporating polyner sol utions
10 according to step (a) are known to the person
skPllveati fheggd naftterFed metanpled eririge $gpéshegtlegarbonate
SQdtikqniGan D¢ Lhaghed 1Nk 3eted (B0, £V aROLAL AL that
that térnnates’in a separator. exanpl e of such a
praeesnitende sdtr ipodd chabonaxenyilse sion tbE 9P .921 w@4% .A. The

In this connection it may be é? advant agequs not to

aPPow ey oélé‘ﬁéer?toﬁéhtil&ﬁl %’3“55@ Y GRLPANSSt AEr 2nSPds t he

t eTRehYLE 19t 3gee 0kdt e suPeheRbirgnat@ rReGOMe k@) (a)
| arge, but instead choose a two-Stage to four- stage
plevede, cagrdescoedst ér caramplee RrEPUL tig4 agR3 pAOCess,

I Lt r e in which a pre 20
0%5%2%5%%?36% gﬁﬁﬁﬁg%gg%y E%%gggfe solution is carried

out in vertical shell-and-tube heat exchangers. Such
processes, in so cases nultistage processes, are
dESBVEREG G éﬁgﬁ‘ﬁﬂdé iCRTDEVEFOFSS 1794 PRI YPSIy Fel utions
cg&_@%&h&%%l QRS s@kpdQal 0292 ARoWy WLEHRDOE AN SR8 11ed in
achi eved 25 by such processes. Conbi nations of coi
edgorator s Fard exenellle- agdiet shpebgatedc sedgsionacen be
a%ﬁ%s%%EPSBX bgehea %%T%bqq %Q% otgﬁo@ok%% r %@%ﬁ%ates in a
nmelt obtained according to~ ste (é , a pol'ycarbonate
wiskaa altow . c onhe ik adfp 1eolodt isheh3@ @edstiskuent Sleissribed for
optional Iy obtai ned according _to step (b) by adding a

{ BATRY SagenDEand S43edi Ry B7SEBS 5 CPAPRCALON diefiay be
oREvhoRALERY@s 2Ry t3t @R 18w $Pki Lbnk@n¥Rathen s8ages, or in

pol ycarbonate nelt into partial streans and al so by
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 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 processes. Combinations of coil evaporators and

shell-and-tube heat exchangers are also conceivable.

Starting from the polycarbonate melt obtained according to
step (a), a polycarbonate with a low content of volatile
constituents is optionally obtained according to step (b)
by adding a foaming agent and according to step (c) in at

least one foam degassing step by splitting up the
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reduci ng the pressure. A low content of volatile
constituents is understood within the context of the
present invention to nmean a concentration of the
volatile 5 constituents of |ess than 250 ppm
preferably l'ess than 100 ppm agnd particularly
preferably |l ess than 25 ppm in each case referred to
the total nmass. The volatile constituents to be

rempved according_to step 10 (c¢) include the solvents
oP L HEAFEPREE ﬂtoﬁnF@a@PFGHala@GGF&FﬁgaPé PHEPRYse

| el FE‘h%C S3essuFePar b Q%kna%on%%?l‘ec lrorphenzgne

and resi dual arfmunts of dichl oromet hane. The mass
f caoisitat ueh tisonec hindegisevoeneisdfior s heheohgamt of the
on entr 0 the

assing.(s C) in
oy eeet T RAE R bpa st g SResh L Pl g yolatile
| essisthanel®% ofThesentthiunc oseppryf ptetireborellrare than 100
referred to the mass, 1is for exanple |less than 5%

FEPIhendpB3SitBIce 851, Ve RES TRERPL 1M e56] foarpatare™, in each
%%%C&Je%ﬁfe%h%owet%ott%q Reisgon skilled in the art,

for exanpl e ethyl benzene, toluene or 20 xyl ene, whi ch

if present also have to be renoved to | ow residua

cqnt ent addition the p ar bonat e nel t ont ai ns

; aeaYedasr Teo o Sty sl S B SRMGu R Belesdd e e seep
pr(eporiticamdies thiek gwlsentedvged hey pohgmerdeesSon reaction
according to the invention. 25 In order to initiate a

f@&ﬁﬁoﬁfélﬁe ttRe 61 PEaSSoRRLETHEICE PROCSESp () paxgicular
?%%Q%l%%%b%ﬁ%eﬂeDQEB!%%EQBhﬁle %%%Ek%eofd%Q%%EbQ%methane

ci ent solvent must be present
p@hycwabandmecmabm.ofhmoa@péﬂsabbeamE@R @kfbhe 3@e foam

I b t |t th tile constituen Qn_entr
e e BsE o ngd s 65 EEbgandrir § Tt Loy mbzales

0ok hak, scpaeberial) Yedlselgast Gor kahmpne Rakik ¢waar hYs .

p%%262%22¥ %%n%ent 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, 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.

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
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| east 1 bar. The supersaturation is defined as the

di fference between the vapour pressure of all volatile
conmponents on entry into the inlet openings and the
pressure in the separating vessel (hereinafter also 5
referred to as separator or qpq$§§ing vessel ). The
vapour pressure is the sumof the partial pressures

of all conponents present in the polyner nelt and
depends on the tenperature and the concentration of

t RE3FS| &t PPE - cORSt FUREHESLUFOtIRE d§cEedinsh difethe
d@ﬁ%%%&%%cbsbkﬁmg%hyt%@d%%§§%§nFr%%su@%e%%eglﬁh%olatile
supersaturation i s generat onl'y by the solvents
presponent st e weltryordnveether indeaddpenomngs ahdalmheg
agent is adde The tenperature and the 15

R BERITS, fon T FREAOTArH JeSsRtodBRES Pe ek 858
agefeegaddsot Ae vapawhtRiressUbegakiihhe veegeilned The vapour
vapour pressure is generated sinply by residues of
sPresslT e A st hBe oMy Qar bbgaParvikl, PrresurkRs @de adfl

f ' n b hSp i th..2Q_|f
o e L BN g bt "BAsdne fapeRgs on the
poeyparbanaee amel thei cencehttrhe ivapodr theessine ide t he
solvent. alone is too low, a foam ng agent is added in
ofF 8Pt 1tYSBFEat e t he necessary vapour pressure in the
25 pol ycarbonate nelt. Accordingly, in one enbodi nent

of the process according to the invention the nelt
oBtgi regceesnristés Cdapassinpxde werHeadvr dadengnagant of
a .0g f.are.th Ny} cor di
e N T R R g

r eadiveyteobakiskatsubstarceeln blr ahkitglervapoaddition a
pressure. The foam f th ol ycarbonate nelt is

R PPFAREd 26§ Ehe hPGRFapodhep tegbgratuze and the

concentration of the volatile components is decisive as
regards the vapour pressure. If the required vapour
pressure is generated simply by residues of solvents in the
polycarbonate melt, then the use of foaming agents can be

dispensed with.

If a sufficient amount of solvent is not present in the
polycarbonate melt, i.e. if the vapour pressure of the
solvent alone is too low, a foaming agent is added in order
to create the necessary vapour pressure in the
polycarbonate melt. Accordingly, in one 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 pressure. The foaming of the

polycarbonate melt is initiated by the high vapour pressure
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10 of the foam ng agent. The foam produces a | arge
increase in surface area, which is advantageous for

the degassing. |In addition the partial pressure of

the residues of solvents or other volatile

constituents in the gaseous 5 phase of the separator

that are present in the polyner is reduced, whereby

in principle | ower residual contents of volatile
constituents should be achi eved. As foam ng agent

t dr &hies fprar@cagpiised T ifrém pFesiuses Po lafdendmcrease

| iiQuiceh 3 2 @r)étal'!r l%vhqfcﬂ =) tacﬂz%sr‘ﬁ%g%%q{sorfdrj %wed%egassing.

Exanpl es of suitable foam ng agents are nitrogen,
cdmbadidiioxn dde watrdrialnptiesseirand thelheumesidues of

Par ticul arl referahly .water, carbaon diaxi or
B A
pahaiseulod Itheprsefienahlor riHaroger ipreskhtused.chd thilgmer is
the scope of the present invention it was also found

t FRAUORE s HEEESOYo L 1t g iSRS dgviet iegriidisdaanrents of

| mpneved e idorihe thRAMARIRRSINGe WA fegM t hout the
addition of a 20 foaming agent, is carried out severa

times in succession. In this connection the necessary

sypersat uration _nu be .ensur i_n.each degassin

B S e 2B T et R T ag e Tacias T ity B g oF
(kh Meerie 1ad@ad kef or emicaehef @@FMide@assicRe SIRY ICliquids.
If the degassing is _carried out in 25 several stages
cEFETRRET @ThEULARED & ¢ caNdite agRRL St REe Glérggen. carbon

[ eglaanee Lotk ! CIRAR =ML HLIGLEr . RHAE
undesi rabl e di scol ouration or degradation. short’
r esiedemedllyl metean lberdbom eMedidly arswiitaboendes gsedf as

the apparatus. |If the foam degassi IS carried oyt ,
| 1 2an BB PBSG s, A5k More BTG O O aalL Js PAGEEREGY AdCrosen is
necesisarily be carried out in exactly the sane way.

Dependi ng on the particular application, i.e.
dependi ng on throughput,

Within the scope of the present invention it was also found
that the success of the degassing is significantly improved
if the foam degassing, with or without the addition of a
foaming agent, is carried out several times in succession.
In this connection the necessary supersaturation must be
ensured in each degassing stage. If necessary a foaming
agent according to step (b) may be added before each foam
degassing step (c). If the degassing is carried out in
several stages care should be taken to ensure that the
overall residence time remains small in order to prevent
undesirable discolouration or degradation. A short
residence time can be achieved by a suitable design of the
apparatus. If the foam degassing is carried out in several
stages, the individual stages need not necessarily be
carried out in exactly the same way. Depending on the

particular application, i.e. depending on throughput,
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- 11 wviscosity of the product and tenperature, the
stages nmay be carried out differently as regards
their execution or splitting of the partial streans,
anount of foam ng agent, tenperature, and di aneter of
the inlet openings. 5 The foaning agent is distributed
in step (b) in the polycarbonﬁ}e nmelt. A static m xer
is preferably used for the distribution and
di ssolution of the foam ng agent. Conventiona
nBéFEPeatyons bhespapPech ReAstPOPERRkING  10hAi ghkges may be
v p C It e
SRR RanOLY O PRRELACTE 29, PR R e S b Bone
hapélthéngtDﬁCthEGpGEt&BlSNKrHBmBE,ambunh b$§ deamihbedgent,
in detail for exanple in Arno Sig Stati sches
NF§8H8ﬁaFHredeﬁnéuHE€§F6?Fv82aFBE|%Bi@tuﬂaenlngs-
-herstellung, 15 Plastverarbeiter 11(43), 1992. Static
m xers according to EP 947 239 A or US 6 394 644 B
nﬁyeaﬁ§émpﬂ9fégabtyiﬁedagéaibupaﬁtﬁeuséﬁpy(bieﬁérﬁba

r se fr e a [ e
a ong ?g%oﬁéﬁgtw@@ thé %?%E?Eaégggr E E?g% rggﬁ% ﬁsed for
nthenglstembnt$onlandhd¢bspantnoulaflyhéOfpaaﬁagabgynt
the free.internal glaneter de%reases for exanple in.a

caSBYABtAARAS MBAITACSFAGBS Ph FRETAF BEXFBR FATWAREANT

hgigrt or Lakchbliawsot hravghnhhe RLXes. theobééh kﬁown for a
i mprove the dispersion and dissolution of the

féangng1ageﬁromnthheppapycarbonaﬁéahebtlehéSppesﬁarebly

i st a Xer .¢an b creased ans .of
LBavhoFad L RcLegl o o ek "R B8R Ry e 2R aRbcRibed in

vakveidr fart bkaiplle. iht Arsokpowneto thbetpecres mksthed in
in the art that a |larger anount of a volatile
stBEt SHRECERATH¥CEATAPLEBRTetn-BeREF B Y Bncr easi ng

tbeaBe@esHEBeiddr 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 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 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 the person skilled in the art
that a larger amount of a volatile substance can be

dissolved in a melt by increasing the pressure.
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The state of the polycarbonate nelt on entry into

inlet openings according to step (c) before the
flashing, nanmely the existence of one or nore phases,

is decisive for the success of the degassing and for

the process stability. A5 par %cylarly good degassi ng
result is achieved if all volatile conponents,

i ncludi ng foam ng agents, are conpletely dissolved
before the flashing. Conpletely dissolved within the
cGheertabe PﬁetbﬁeethCﬁﬁbenﬁF@nmﬁéénen eRAFYt hBto inlet
p n : h n n

Y0 Gaaen Posa a6 Bodal  Poracca rnsrathkage namely
nthéue31shbnbabbfeenerodrmptetphasesthee feesemtvei Aor the

ol b t [t t th |
oBRPRGS SFnERar ERERrar "Onatih kua. FHer BARFRESageApilicy. A

spaut dcheatdycgaphetiebysdiagokyedit The appuBlelf if all
foan1ng agent, the pressure and the tenperature are

HO@ﬁFsleoﬁﬁeeeneﬁtehoseﬁluééHEhépamhegfeeﬁnﬁg : ag®at
ngﬁgﬂBkéi Ml958?9&&eﬂeFBréh?RePQHXSHEH nat@oﬂéh%tely

ressu enmperatureé are cessar
tBESBOMpéételdh$ﬂotheionnoéxa spechti prasennt i20ention means

n1ng age H de end on th natu e of the said foan1ng
EﬁF € PSiknd O?atﬁheegaryaﬁ ski'f| 8alvAnEhecgFpined
tbaérelﬁoana ghven tsgRenat Hgenef rarpel ¥cakhgnat ghase
melt, the nmaxi num anount of a foam ng agent that can

b@ldF§§©IveHO|bubbh@ﬁe9§eér@91¢§$sﬁﬁg thenppéeeane in the

2 t
B e R S R i
foan1ng agent shoul d be chosen so that even snal

apopunts are_suffjcient in order, after a pressure
r LReBREF1CYHAF ot PR ol alUlgB?BbggfﬁgﬁPﬁgSBPu§ﬁebe

pebypacbenat @i BBbIvea . enth¥ hnbantheri pbehingen egg the
Wthin the scope of the process according to t

| RBYeAFIEA andnalf hABDArapeBAsarfeinsthis 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 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 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
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addition to the polycarbonate nelt of 0.01 to 1 wm.%

of foam ng agent, preferably 0.02 to 0.5 w. % and
particularly preferably 0.05 to 0.3 w.% referred to

the polyner mass. Despite this small amount of

foam ng agent the flashing 5 successfully takes place
acconpani ed by foam ng of the 1?JoTycarbonate nelt. The
vapour pressure of the foam ng agent for the

tenperature prevailing at the entry to the inlet

opeAl hsn 1o bhetﬁélﬂ@§é§§nﬂ§esmgbé @E)Oaﬂlth@ 1 wt.% of

a nt aping.ageat jngt

oGP BOREET BPLFOPaBly 8O0 P Re bt e Bk ifutanty
parefevdlaiyyopoefevcably dtt®, 40ebarredheopohycpebpmatemass.
melt may be. heated. or cool ed referab
bB?%PngdEF%ﬁgSB?9£f?@?uPheoﬁiE?h@lPﬂ ? e?hetﬂ?ogﬁ?ﬁblng
ag@a&esehuln reared %EQ@Sré&ééﬁpgﬁﬁéé hEghRE ngVaporhe
pressure of he vol ati | e conponents, ¥h the result
thatyearboparef®ehtiti on is assisted in the subsequent
degassi ng and the separation of the volatile

constituents 20 successfully takes place nore easily.
Sﬂhéabhpoappﬁraﬁﬂﬁreaﬁﬂ ehai poening oagleat fog ohe

cooling a pol for _ exanpl e shel]|-and-tube
heSTPERZHAh &geV%ﬁfaghaatth%x%ﬂ hYers bhenheéatet openings
Q%Eh@HQeﬁ§?$é§5n§t§Eé§enkéﬁr§t Bhé g@gﬁgteéocéﬁgentratlon of
person skilled in the art. 25 Preferably t

t Eppeiaguagechahgethe mekt nkest 0fohpt he0 parntpogferably 0.5
aﬁg éboB?Pfaﬁge £9@E&”9a99§”§¥g9e¥gbih } PérXo'Bég Pe

e I nlet openi gs accor di 'S not
than 100C, preferably not nore than 90C The

erature of 30 the_polycarbonate nelt at the entr
tEh h%oih?%¥ bopehe ngel 1P @abr%?eheﬁv?d2%Bc?@%ledocpre¥erably

pﬁéété&|aﬁéYoPéef§u§Ph% 8§O§fté9 §K9Ch1£&£§riﬁeéf the
heating of the polycarbonate nelt is -

foaming agent. An increased temperature means a higher
vapour pressure of the volatile components, with the result
that the foam formation is assisted in the subsequent
degassing and the separation of the volatile constituents
successfully takes place more easily. Suitable apparatus
and equipment for heating or cooling a polymer melt, for
example shell-and-tube heat exchangers, plate heat

exchangers or heat exchangers with static mixers, are known

to the person skilled in the art.

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 is
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al so possible after the entry to the inlet openings up

to the entry to the degassing vessel, if for exanple

heat abl e tubes are used as inlet openings and

flashing devices. Preferably the tenperature

di fference between the entry tp, 5 the inlet openings

and the entry to the separating vessel 1is not nore

than 100C, particularly preferably not nore than 80C.
According to_step (c) the polycarbonate nelt is

i At FedBEEaIPrip @EsanFe? BPeRYngS FRtoinlgkpapPaPrings up to

vegsebnt byt hg £AEMRGasRanG! ghsstieam® 651 0clatB180neatable
kg/ hr, preferably 0.125 to 10 kg/hr and particularly

ptebesabry 0s¢8 as bsnkgthepeflhrgpobndafbashingndevitss.
fla d in a_separating, vessel .at 15 a | ow pressure
P PE ey O RE AR DR NERRE! £RhredRs St Pl BhOBRY Enery to

panti chl at | ypenehigsabhy Ohd &Atbynmpar thdhgeparating vessel
tenperature of the polycarbonate nelt on entry into

t he ndegasseénghers3eD°d s prcordiario preféraent imrk more
250 to  360C, preferably 260 to 340C and particularly
pEBABr8Pi§- 20 270 to 320C. The pol ycarbonate nelt is

i ntroduced from above through the inlet openings into

t he separating vessel. The inlet openings are
aBcorddngpytbosterd (ch the pppercarkgnaneomelhei@5introduced
segaratin? vessel . The_inlet ogen%ngs are iﬂ _ £ £
parti tifaF CRFPANgEA ThOoReFPRIERE 1T HolGRSEhey nkyS FOrm ©
apsprbglastanged at odiftereotkgenel sprarkbgpupperizs to 10
regi on of the separating vessel. 30 The inlet

opeMAganPePrBE AfHhar i VinerpbaraPly| AshPngo Bekgébs. An
essential design criterion for these flashing - 15

devices is the pressure loss that is generated by

t Been poTheapbesstueemédbssissftasbatlaiedaf sepataeing vessel at

viscosity of the _pol r [t, which Ln turn depends
O% ﬂ% P§3388¥ep?8d§0¥?go 98 mbar, pre%erabiy 8.9 Qo 10
mbar, particularly preferably 0.5 to 5 mbar. The

temperature of the polycarbonate melt on entry into the
degassing vessel is according to the invention 250° to
360°C, preferably 260° to 340°C and particularly preferably

270° to 320°C.

The polycarbonate melt is introduced from above through the
inlet openings into the 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 level, though they may also be arranged at
different levels in the upper region of the separating

vessel.

The inlet openings perform the function of flashing

devices. An essential design criterion for these flashing
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tenperature and concentration of volatile constituents
and 5 foam ng agent, and the throughput and geonetry

of the flashing devices. The connection between the

di aneter of the bores, mass flow, viscosity of the

pol ycarbonate nelt and pressurg |oss is known to the
person skilled in the art. \Wen calculating the
pressure | oss the person skilled 10 in the art can

di sregard the_ influence of the entraining agent, so

t RgVi5ededPghlgcBEREFHESt bORAORAEULE8sIBRerREed by them.

tgﬁgn?kggguké E8§§iQgecaIBﬁlQEgaSEQSmlggé %EQHE%i@? of the
adjusted so that the absolute pressure before the
eppilymto mehe,i whéthopentngs Hdspsuflbi onentiky tiibghofnproduct,

order to _prevent, 15 a foanm ng before.the.entr o .the

e Bbe b RER Ry an AN e e AP OO aRba VRl ARG Enf S haF 5heRts and
t Beamihyy agBhe,t Aadi Bhet thepaghpgs. addi abhetik- 6F the
openi ngs are for exangle bores or slits, 20 .
hélerhangefevéFrRed ndfgl 6SNNPRLACH REEWESPsbheefipfeter of

Qﬁé'Bor@%@tﬁéssNﬁiéM?svﬁﬁ EE% 95§bkxed?§thSQbéﬁﬁte melt

n
bores 1n a nozzle plate. Re pfate may rinciple
bendf pargsusei Llabkeithkokwesso Ebel peaspnefiiiédd in the

i mpl e tation o he process according t t he .

| A96nt FBR Ot RBLRarAFAnSoE PEaRE=aF ieRe 1 fOFy CAPbBREPER Slkilled
n@httharartncgacaigéégaguldﬁd t RFOUghcBOZZ| €8el BnBraining
hori zontal ly arranged plate. The bores term nate

dreeetl yspnthhé asdgaian aGcesdden, tpnkppwehralpgweot the

I SL.S - fer [ S t zles
DESERHESBY, 2opotl BBl 1, LBELELS oby' BRofaerle
16djlsbed absohamythe abedlasei pressapenbrfsre the entry to

Preferably the tubes are _arranged verticall nd
DR a P BhaPBAAPES RonE L hPaBUR Y hE blnsg PEGAFL ke prevent
t aprdawawnar de¥orer eher eadriube tdeanplietsopefifgkQ 2@he
mm particularly preferably 5 to 15 _ _
foaming takes place only after the entry into the inlet

openings.

Suitable inlet openings are for example bores or slits,
hereinafter termed nozzles, in 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 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.
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5 mM In a further preferred execution of the process
according to the invention the tubes are used as a

heat interchanger or heat exchanger. For this purpose
they are arranged in 10 particular in the formof a
paral | el bundl e and are surrpuggeg by a heat transfer
medium preferably a liquid heat transfer oil or
condensi ng steam or heat transfer oil vapour. The

l ength of the tubes is preferably 300 to 2500 nm
ngg?EUPéFPymﬁVeP@rHB?Q 8801PbeD0OBCHITIE5 TREefgbablY the

fubbe é?é'EiﬁHHgEHb@ePE%Ea§¥9h§ﬁ89§oﬁpeérbkﬁéﬁk”ﬁ&?t flows
I . The

0
directly in the Separating vesse I ndi vi dua
t bthesughettestghed $Swomhahet heppdbyvaabdhat e Pmeftrred tube

dges not yet fo on_entry into.the_shell-and-tube 20

A BERnGEr IS £inBE g * it aE HaPFRREF <hyy & to 15
ne#zles in order to maintain a predeterm ned pressure

| oss. The pressure loss in an individual tube is in

this connection dependent on the state of the

peryga , e - e.i.al o) :
oF Y R Pobeo Tt Re B8 Fhroahout L Ohnd s e prosort Pon or-ding
vobathkeipwastibuenhs atibebothet heenhet aahdabuthetrohanger

the fube. Th ol ymer _foamis fornmed ly at the .
ofif| BESL; 6ECBRRORY t uEeL FB:EnBUCRERS, APGY, SFeeatgpnged in
t perthbet aepeni pgs Obrinhersepphabingl ¥essek. ahheare
dianeters of the tubes are in this connection 30 o
pPEFEPHBA§A4bY 022D A tpanefedl BeRyUpr ePERABFpPEYt 8 15quid

”Héat“@%éhggekhéﬁla6§ 88ﬁ§e88'hgcégé§ﬁ Bthgéﬁs Féﬁ fer oil
| oss have dianeters o "8 to nm preferably i
t gagomm. Thhenmhssgthl o pke tubesi $sOpteferddliggBhp. to 2500

The execution of the process according to the
iWWenPFBﬁlguaﬁfayap§ﬁ FF?EiH-?98etﬂe5808x@ﬂanger

provides a preferred

The tubes of the shell-and-tube heat exchanger thus
terminate directly in the separating vessel. The
individual tubes are designed so that the polycarbonate
melt 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. 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
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nmet hod for heating or cooling the polyner nelt, as

di scussed further herei nbefore. The interspaci ngs of

the inlet openings, nmeasured from 10 mdpoint to

m dpoi nt, and thus the interspacings of the partial

streans on entry into the sepagﬁtlng vessel, are 5 to

50 nm preferably 10 to 40 nmand particularly

preferably 15 to 25 nm 15 The residence tinme of the

pol ycarbonate nelt in the separating vessel nust on

tﬁea@ﬁ@eﬁan@fb@ %ut@uéu@mtlpreéﬁgab%b pek@i ¢ mm. The mass
| t assi pg e, he ce time nmust on the

%éw gﬁdtggg g% ?b% g@ 28 ﬁ oﬁ?hat it does not

affect t he product quallty of t he pol ycarbonate. The

20 residence ti of the carbonate nelt_in the .

sE%%r%f?ﬁ@t19%s§ | *hA BF8pS %%)aFgoﬁaéP%raﬁl§£%tlﬂ¥§Ftlon

10Qi eh Nt 8611 PRREL EUbAr h¥a Pl 8kehahb¥rabr8PSleS a preferred

mnutes. In a further nodification of the process

avebhdd ngor ohepkingsorngept ind the pesvuerceetteadmay

b c u s. The gui de el enents

h§%%9¥%§8$u§g ?%%90¥Q§ ?%%gE%% the residence tinme and

at the same tine increasing the surface of the

ol ycarbonate nelt 0 The ide el epents may con
?E?gek%E%F%P%?lB%?fB athg 1 ?5l°€ﬁ%§?§slpW%¥?PEﬁé ?rom

Bt @bosheets, mp8snt WM 84 "BRNESthe| L RKe £88LASNgHAGE OVhe
metal strips of arbltrary cross 18 section, etc., and

ap@rpxeleﬁbbe§mar@@ng@@rzubstanthalsypah@tlzgnvasﬁgl, are 5

KENY S BE ACTBE 14 3350000, MR RE005 T6BhLY

Paréfeubibi{ylpreberabhy.t he gui de el ements are forned
5 as wres, which are arranged substantially
horizontally in the separating vessel. The degassi ng

Othé hee PO ¥EAE DOAL Eof MBHE pélybsfseﬁaﬁéQMéitC§ﬂttMe

i mproved, w thout a harnfu

separating vessel must on the one hand be sufficiently long
to permit a sufficient degassing. The residence time must
on the other hand not be too large, so that it does not
affect the product quality of the polycarbonate. The
residence time of the polycarbonate melt in the separating

vessel in step (c) is preferably at most 10 minutes,

particularly preferably at most 5 minutes.

In a further modification of the process according to the
invention the residence time may be influenced by guide
elements. The guide elements have the function of
extending the residence time and at the same time

increasing the surface of the polycarbonate melt.

The guide elements may consist for example of perforated
metal sheets, profiled metal sheets, wires, wire meshes,

link chains, narrow metal strips of arbitrary cross-
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back- cl eavage of the polycarbonate occurring. 10 The

Wi res may be arranged in virtually any desired nmanner

so long as the wires do not contact one another and

are arranged substantially horizontally. Wthin the
context of the present invept%gn_substantially

hori zontally neans a nmaxi numdeviation fromthe

hori zontal of 20. In 15 particular, two or nore wires
shoul d not contact one another, _for exanple b ,
c?%ggﬂﬁ@foeg?:,A@BﬂuﬁaﬁiPyeéﬁrahﬂYegrﬁaygﬁérSégaﬁﬁpélally
b Fovi! ,h s evel i n LC ' r e
T R vl B eTher w ven 31 G Frorent I avel s
cdastacibedefanotkempléefin PEuRalDt ¥46f 220 wrrés BPeA 1 095

CBRL: anbrsl G Tar By BroE 5 0RLY anat neY L OPneL Gl PREofre formed

oae whewel @heuhdake parkhgubasuBavenanaangl Boefzahtally in
nost 20. If furthernore several levels of wires are

pFBOi BeEarahengweesedt drneefedpsrénel efnhlpeppolycarbonate
g aLbLhE Ak Yo, 25, a0ghe e ong; eg.

PreT oAbl o Chelt red or AT Pfof entofavere Forvhn anarene !

obaak-nbsbvage, opar theupalyyarborbeeabbyusdfihg. 150 and

nost particularly preferably 70 to 110. If the

i ndividual wires of a level are not clanped parallel,

thea whecangh¢ BE hotahben oh vhecwhles 3AyOlesired manner
different levels is fixed according to the angle
bFSetPNegaFi RBS. wirges dprepbrfedtare ANee3n@rpprgand are

di 0 ' rliy L er y

oETERSEg s IS B IThos AL GHLOL HBERLAT LY e oo
hohezpnéathy anvangednwsnbstanwhathyaherpeeheaablyymeans a

cl anped between opposite walls of the  separatin

veasenum devhatign &rpecthoeheuizaekalr efenbrati and

tg%§t§c%999 ees biapster ??&%ﬁgﬂoﬁhﬁ 888 -Spase-apfe
p 0 pl a I mum

ycar bonaf e nel t can take ce wth a mn
another, 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 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 any arbitrary
angle to one another. Preferably the wires of different
levels form an angle of at most 180°, particularly
preferably 30° to 150° and most particularly preferably 70°

to 110°. If the individual wires of a level are not
clamped parallel, then the angle of rotation of the wires
of different levels is fixed according to the angle

bisecting lines.
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10 contact area between the netal material of the wire

and the polycarbonate nelt. In the nost unfavourable

cases a large accunulation (hold-up) of highly

vi scous polycarbonate nelt can formon vertically

arranged wires, i.e. the polycarbonate nelt forns

bl ockages on the wres. This 4% Teads to unfavourabl e
residence tinme distributions or to degradation of the

pol ynmer. Both may be del eterious as regards the

quality of the product. Also, it has been found

e a t r bric or t
R e bR N T S T e L T W
095r20c 968y 1{ epdsfévabby ne anhat ge4 bivackage of

pol ycarbonate nelt at the nodal points of the wires

and | eads to polyner degradation. Horizontally

CTRAPEE Y f 8§e PEPUYGEsE Ant BEUL {1 RO 8280081 i, SLELBHEE@NWires,
of the foamstrands and thus an effectively enl arged
suhiakearorrnabsrabhyist bampedphe edeeR5oppofbtal walls of the
s v SLiVe 0 nat e
R T RSt LA

t pegehargeiobl ankageus aOggoeam&sSlay&nsfhrckeeeseﬁ the gas
and to | onger_residence ti car bonat e

nePECE PP RBWARAFBPHAFR T ts%%%r%?kﬁg @é%s@?thn?omhnlmum

SUOR: RBE LPek ePBYREeh henel hoM Dymar K 8L 2Re wire and the
di scharge device, for exanple a gear-type punp or a

dPetYier georxt e udett - Théndtb@h®¢gé wsfavefrabbtycases a large
eéé@&%?ﬂatféﬁhég?gg L¥§$e Theséég% %onYthfFonate melt

separating ves deS|gne

wtah foemtop pervicayld dﬁmmmge65w1ﬁhe angée oﬁethe
cone with respect_to_the horizontal is preferably 200
BO%bcaﬁa???E§|%?i9 brererabpyhagesgnathe | Hi¥pe- cathis

of e ¥@E Yr b 2§t B PHENBUE S { HORCe eX 2P| 81 8PF EpEHBANd Zor to
tonnes per hour) a design may be

degradation of the polymer. Both may be deleterious as
regards the quality of the product. Alsoc, it has been
found experimentally that a network, mesh, fabric or the
like made of wires, as described 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.

A higher viscosity of the polycarbonate melt leads, 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 removed therefrom by a suitable
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chosen in which the floor of the separating vesse
consi sts 10 of several cones, each of which has a

di scharge device at its |owest point. The volatile
constituents separated in step (c) may be freed from
the foam ng agent that is po§§%£Iy present and 15
passed to a wor ki ng-up stage. this, the volatile
constituents that are separated, which consist to a
consi derabl e extent of the solvents used in the
pfbeelarge ndgvbeer eE9E| @8 Rl e he PPOELSEPE OPUTReCT &

pﬁ?Q&*ﬁékg@ 0%t +h8e POl ¥g£ar ODAL €501 dﬁé@é‘fé‘ﬂ&ﬂﬁ?' dffected
the separated volatile conponents“are not recycled to
thetpr @acgssr f bypée hpupp oduThe ohlodr pof yclae beepdeatifhg vessel
only mipor anmounts.of vyolatile conponents are o
PR E BOE b T onTEREIPEH y COPHORAE S WErE Fhe t hiP pPobRsEng
ag6PhEhR@st 0 ZReStRPLECOHE £RE €xaaPhecRMPEsbscof 8. dfie

to 0.5% The effort and expenditure involved in

wookingnupl t he poéberdlely codparem®, npstrtheuwlerglyegreferably
qgainst t he econom c benefit of recycling. Al so, the
qR@l ity 45° -t hdnpshgcsrE6n e vERYt lpggef shrpyahpers (for

I
Z%%%H%feaﬁ?fgg@ﬁgﬁ £9 Qgﬁnegﬁg?ggﬁgg¥?r§s%¥?ﬁgn may b

cted rnmpurities are ced in pro e3S
deigos¢én fhewhbekedhepf sobvenf sthd swpkiraging addsel consists

recyclin f the nononer nd ol i gonmers,. separated in
e Srbial conaS, TRAGN R o8 bS8, 1 SERETSe et Tee ar
ecogom KAkt ogoageount of their very small anpunt and

may al so affect the quality as regards colour. 5 A
recycling and working-up of the foam ng agent is as a

ik ot econons ool Aceoyil DL LIS TR, TR

t frad edr Erobt @haeflodyitdeagent that is possibly present and
passed to a working-up stage. In this, the volatile
constituents that are separated, which consist to a
considerable extent of the solvents used in the process,
may be recycled to the process for the production of the

polycarbonate.

Advantageously the separated volatile components are not
recycled to the process for the production of polycarbonate
if only minor amounts of volatile components 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 process due
to the worked-up solvents. A working-up and recycling of

the monomers and oligomers separated in the process
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10 process according to the invention are al so covered

by the present invention. These pol ycarbonates have a
residual content of volatile substances (in

particul ar nonochl orobenzene) of at nost 500 ppm
preferably at nost 100 ppm a particul arly

preferably at nmobst 25 ppm 15 teferred to the pol ymer

mass. The residual content of dichloronethane is at

nmost 5 ppm preferably at nost 2 ppm and particularl¥ _
preferabhy FessteRancd. 5Sphpt (fFeropical on account of their
j 0 h 2 0 h 0 c dj t

R R R i
potyeadbonaleuare described in many places in the

prior art. Suitable diphenols are for exanple

hydr oqui none, 25 resorcinol, dihydroxydi phenyl,

bi Sr£Bydl OXYPRRAYLOTREKGDES, of the foaming agent is as a

bi s- (hydr oxyphenyl ) - cycl oal kanes, bi s-(hydroxy-phenyl)

sthiedest eFfenehydadxyPheagPynket @érghe small amounts that
bLs- ( henyl) ketones, bis-(hydroxyphenyl)

s%??o%é§?82¥§i(hydroxyphenyl) sul f oxi des,

a, a' - bi s- (hydroxy-phenyl)-diisopropyl benzenes, 30 as

wel]l as thei al kyl at ed, nucl ear - al | ated and .
N coRerTiSPhath At o Lhmatns s “baX L B EF 2PEqined by the
dhphensksaarrdiflg- dbhydeoxydipbesy! ard, 21s8i 8o(dred by the

hydr oxyphenyl ) - 1- phenyl pr opane,
1pTebest (4nkgdEdkypheheye patrigpebpnaees have a residual

CiORDLE el Y BOTRNLE B OBR % sy 2 PL Sy,

hydnoxypbeapehz2npi opyl htbrazenso(bppphepobfdlkably at most
2,2-bis-(3- neth L-4-hydroxypheny|;-propane
bt 80 (BPB- anfePAYF 491 AT HY 0RYPRERFPT Y neEhdnat 25 ppm,

2,2£Bi-$263¢8- dheebBYmdr R¥dsoxyphenyklilhaPaRéntent of
bi s- (3, 5-di net hyl - 4- hydr oxyphenyl ) - sul f one,
2d4chlerpBeshanaet AyRL4magdr bxpphenpryferably at most 2 ppm

1o P8 308828 REpRST ALKy Ar SRy BhaRy Py Zopem (Free of

dichloromethane) .

For the process according to the invention, suitable
diphenols for the production of polycarbonate are described

in many places in the prior art.

Suitable diphenols are for example hydroquinone,
resorcinol, dihydroxydiphenyl, bis- (hydroxyphenyl) -alkanes,
bis- (hydroxyphenyl) -cycloalkanes, bis- (hydroxy-phenyl)
sulfides, bis- (hydroxyphenyl) ethers, bis- (hydroxyphenyl)
ketones, bis- (hydroxyphenyl) sulfones, bis- (hydroxyphenyl)
sulfoxides, a,a'-bis- (hydroxy-phenyl)-diisopropylbenzenes,
as well as their alkylated, nuclear-alkylated and nuclear-

halogenated compounds.
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propyl ] -benzene and 1, 1-bi s-(4-hydroxyphenyl)-3, 3, 5-

trinmet hyl cycl ohexane (bi sphenol TMC). Particularly

preferred di phenols are 4, 4'-di hydroxydi phenyl, 15

1, 1- bi s- (4- hydr oxyphenyl ) - phenyl et hane, 2, 2-bi s-(4-

hydr oxyphenyl ) - pr opane, 2,2-pi§§(§,5-dinethyl-4-

hydr oxyphenyl ) - propane, 1, 1-bi‘s-(4-hydroxyphenyl) -

cycl ohexane and 1, 1-bi s-(4-hydroxyphenyl)-3, 3, 5-

tri met hyl cycl ohexane (bi sphenol TMC). 20 In the case

ofPréibeoped ydaphonat esaval §, dndidiyghrenyldiphenyded?2, 2, -bis- (4-
ereas in the case of copol ycarbonates s ra

aretreier ey SESentny RPEREER. T DUl §Te Y hiemsrRRenyL) -

usiednylétkenad| sp, albihes obperoehsntepl 5- ghepanX| | 2 M ybis-

substances 25 enployed in the synthesis, may be

cbﬁt%héﬁ%ﬁéﬂhﬁm?£>-¥n®%¥hrl%@t@@¢ivbd3fbbﬁf¥%eﬁﬁ-

i@g@é&@ﬁaﬁwﬁ% S%ggyﬁi [§sToP=alo %95@9&1 2l ﬁﬂ?ughz Ofis- (3-

Is desir to use raw nmterials that are
ase ply - ashpdsskppieen3D) Theopanef upts + OB ab -dhaénhyl -4 -

ter i nat ired t | at h | |
RSO RheRY B BRERRIS or 2 of Kot phétior SSUTRERBAFE T cul ar
pmy@@%xyﬁhéﬁyi)=pﬁéyé@@¢n@is-k§pso@1mépnynohThydgéxy%henyl)-

cunyl phenol , their chlorocarbonic acid esters or aci
chitbfPres of 4 nbhdchs box§lnethyl dé-rydrexymhesy bf -2hese

chai r o pnat ors Lt her e} her W
oL b B B el 3T e e hPpet Mo h Oy 1) -2
Spabp el habeneeye aned atddedbas - &hyhpgdirdappleeny -3 03t he
synthesi s. so long as phosgene or chlorinated carbonic
RASEI AR NI R A et e

reaction m xture or, in the case of acid chlorides

and chl orinated carbonic acid esters as chain

tRant natbasly sprédagrad supfhecokbatadd phenradihydroxydiphenyl,

LerMpal o olps Oty hen PP YORL,PPLOG. O B, 08 (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 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
and storage, although of course it is desirable to use raw

materials that are as pure as possible.

The monofunctional chain terminators required to regulate
the molecular weight, such as phenol or alkylphenols, in

particular phenol, p-tert.-butylphenol, iso-octylphenol,
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avai |l abl e. Preferably however the chain term nator or
termnators is/are added after the phosgenation at a
site or at a tinme at which phosgene is no | onger
present but the catalyst has not yet been netered in.
Alternatively the 15 chain tprfqnators may al so be
netered in together or in parallel before the
catalyst or with the catalyst In the sane way
optional ly branching ents or mxtures of branching
a@%%¥%p%?%o%dd%@e%6 ?% CXYFRARINEC At FrefFyeDD %BM%Qé@

b&ﬁf&?i@@sa&§n$§n§é§r@ggfg1@e£9{§st@f G fres of these
termnators. As a rule ttisphenols, quaternary phenols

o¢haam|uenm1@a¢@es,o&rer$c@h©nqudedat®@stb¢r with the

oF - SRR ERTYY | G 5 Bt S GRE o0 WS B o7

sali t @bh&£r ase by a@ﬁ@i aAgdegeat sarpy ande £ONE at hade b hilee
or nore than three phenolic hydroxyl groups_are for
e%é%%m%sb%l%?ob@%%l%%IPhqs%e@¢n%¥h9ml?rhn%ted carbonic acid

t

S PP R 1 TR Teetent i S Fearhie mixture
1935Simrth¢4@@@@r@ﬁy@heﬁy¢bl©3n@eﬂeand chlorinated carbonic
1,1, 1-tri-(4- h th

GH SYBHERY 13 PRy R nEEHBNES - 97 0. ha. |09 47 seyfELeient
hyigks XY Pl ey €T | @h6Xys | o PT ORENEo 1 gndr bS1 64 2drmed are

hydr oxyphenyl i so opyl) phenol ,
t%‘ﬁﬂalf(ﬂzl%ydr%&sfgﬁ h@fﬁ@‘ﬁ%ﬁeth%o%abm FRENHRRePr OF

t{éE P&é&&?@'1§P£PQU§§§e&f£f8e gé Q@P&R'&t a site
dﬂ h e d%%x

aci trimesic acid, cyanuric ¢
3oﬁ-®tsa(81mti1§/lw}41dnlydpm$@é’ne®yi$ ﬂeokm@eﬁ-ldi*@geimtoihﬂut the

dq%g%}%s%ggﬁéiﬁd?bgancgée aggg%gda{g Alternatively the

h&ﬂiﬁ%Y@@ﬁﬁﬂﬁét@r@X@aﬁ 3t 6lb yslrpe nelob @ aNdtogether or in
l,1-tri-(4 10 hydroxyphenyl)-ethane. The catal ysts

L@@aaﬂqele hl@e%wa%etmt@@%bésfsm hestly pe catalyst.

pol ycarbonates include tertiary am nes, in particular

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 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 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-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-
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triethylamne, tributylamne, trioctylamne, N 15

et hyl pi peri di ne, N-nethyl piperidine, Ni/n-
propyl pi peridi ne, quaternary amoni um salts such as
tetrabutyl ammoni um tributyl benzyl ammoni um

t et raet hyl animoni um hydr oxi de, | oride, brom de,

hydrogen sulfate and tetrafl doroborate, as well as

t he phosphoni um 20 conpounds corresponding to the
amoni um conpounds. These conpounds are described in

t e TP Ep ey b1 gRPYORY tht PRPRRE: FEER f Atehraraxyrienyl) -
aregonpercial ly obtainable, and are commonly known

to the person skilled in the art. The catal ysts may be
added individually, as a mxture, or also 25 side by

side and in succession_to the synthesis, .optionally

a#%%e b%? o8 t A phoshbhatt Bh?n%%t CPPRY&PEBI S e eJI* ed

| i By d ebxyBen 26lE t 4 ONG Of £ PhRsgENCac L] eSpadir 0AI ¢loride and
conpound or a mxture of onium conpounds are used as

ChU BT §5% S (3 LR o cagar avBERY] bre teXer & presgeneoindole.
is metered inis 30 preferred. The netering in of the

catal yst or catalysts nmay take place in bulk, in an

i Peefesddentanphefieradeyt $ here s») Veint s usdanéonyt he-

ol ycar bonat e. synthesis,_or.also as_2 aqueous .
R e | P e casd ot Y Se faagTa et t heh thb- (4-
tREAFoRPPREh P Sathend t h acids, preferably m nera
acids, 1n particular hydrochloric acid. Wen using

several catalysts or when netering in partial anmounts

h | yst dj I 0Q:
bl BAeS S8 11 AT LB L 00 o
dhdIecanbosites omchiddi féer ety dmimss, The patalcular

amount. of the catalysts. that are used is ,0.001 to 10
Nof LS8R Y 1B TRd tHoF ke BinGi sphenor %l b N-

pe et eTEbbeyr fd Ode | O BneBh el Jap@aLdicel arl y/pref erabl y
0.05 10 to 5 nole % The pol ycarbonate synthesis may
bR @Ry +PEee Hidieont AvabeERgry ammonium salts such as

tetrabutylammonium, tributylbenzylammonium,
tetraethylammonium hydroxide, chloride, bromide, hydrogen
sulfate and tetrafluoroborate, as well as the phosphonium
compounds corresponding to the ammonium compounds. These
compounds are described in the literature as typical phase
interface catalysts, are commercially obtainable, and are
commonly known to the person skilled in the art. The
catalysts may be added individually, as a mixture, or also
side by side and in succession to the synthesis, optionally
also before the phosgenation, but preferably metered in
after the addition of phosgene, unless an onium compound or
a mixture of onium compounds are used as catalysts. 1In
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
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or batchw se. The reaction may therefore take place in
stirred vessels, tubular reactors, circulating punp 15
reactors or stirred vessel cascades or combi nations
thereof. In this connection it should be ensured by
using the previously nention m xi ng devi ces that
aqueous and organic phases as tTar as possi bl e undergo
dem xi ng only when the synthesis m xture has fully
reacted, i.e. when it _20 no | onger contains _
SAPORPEF aBPELERPDr | FRAf Bt PROSEERCBr LeERI BFY naifeges then
PéébQHégra HoSshRr Sa1éE! £tﬁd9%fa§” Sf et 0L PIPSALAE a1
it may be advantageous thoroughly to mx t e organi c
phasés andnt peraguebas phdsechPdrioraaider té@hent igeng several
before optionally branching agent, insofar as this_has
Gt CBEER et br BRET 1% bgBt Rar Wi PREEHAT BrepReRofhteie total
apg gps 0 4eshoat Q1 £ pode et @b yoting epRddeshure SUghy aof
post-reaction tinme may be advant ageous after each
nePersPgr seepbe THEREOeSt 2kt A FfAHeRE nestaf eOF ratn dofferent
30. on o ' e a c 4
rires ol el B PERE OV B gRETPREE (APe Haca e
26. 0Thetor ganncl phisee fmyrednsod shobés aoSobvephenols used,
m xtures, of several _solvents. Sujtable solvents ar
CHSHTERR DY O ngt bah HORLE (&l PRGH SULRE) Gr VS bRATP LY, 0-05
ptefermably sdi chl oronet hane, trichl oroethyl ene,
1,1,1-trichloroethane, 5 1,1, 2-trichloroethane and
chl orobenzene, and their mxtures. There may however

t c : z
S Yo B IE e L TRy OB fHFES 28 PEE L8k inuoualy
aor sbhechal sme ofhasraaot xbunreaw therefora askletpbace oin
chloringted hgﬁrocarbogs. Anot her 10 nndi&ication of
t AETEYRE BT e tRest W81 VRAL EThEP To bt CUuR550¥ vEUBRit
ohb¥cB¥es | opoby CarbaNat €se NoBa SOLAEH Srf O&bmbinations

pol ycarbonate may therefore also be used in _
cordraati onln this connection it should be ensured by using
the previously mentioned mixing devices that agqueocus and
organic phases as far as possible undergo demixing only
when the synthesis mixture has fully reacted, i.e. when it

no longer contains saponifiable chlorine from phosgene or

chlorinated carbonic acid esters.

After addition of the phosgene it may be advantageous
thoroughly to mix the organic phase and the agqueous phase
for a certain time before optionally branching agent,
insofar as this has not been metered in together with the
bisphenolate, and chain terminator and catalyst are added.
Such a post-reaction time may be advantageous after each
metering step. These post-stirring times are from 10
seconds to 60 minutes, preferably 30 seconds to 40 minutes,

particularly preferably 1 to 15 minutes.
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with solvents. In this connection solvents such as
tetrahydrofuran, 1,3-/1,4-dioxane or 1, 3-di oxol ane
that are 15 also soluble in the agueous phase may be
used as solvent if the solvent partner forms the
second organi ¢ phase. The fuII reacted, at |east

t wo- phase reaction m xture Qalning at nost only
traces (< 2 ppm of chlorinated 20 carbonic acid
esters is allowed to settle for the phase separation.
Tﬁ@eaqn@@uscapha$en@aph@@@sigtr@&y@l%@lvepﬁs@rbmthhres of
m@°$§rg% 935%3 assggg ¥ ?Q?§g Eg %PS chlorinat
po?ycar on e synthesis or alternative asse% ?o
thﬁdr@ééfh@ﬂt VeI kpnge ip shager mhem&tSo}yepteaedably

catalist 25 fractions are seFarated and rec cled, In
anbEREPTOEFFBARS  oF Yt AR ABPR H@lﬁﬁestég% a ?é?hloroethanef

Sg FﬁrﬁttchﬁbgrQégﬁQhé ah8PURhL bi8Bent8npar LhgUEAL i r
sol vents and pol ymer residues, and optionally after

thexbdiast neRhevé mazpb@wevgrp&ﬂsglb@ us¢@drasxaaple by

di.n 59 ium hyd OXId the sa is 30 s ate d
g¥d¥oc & Ons SX%% passe%z?o a % %??%é m?ﬁzg Xyﬂegg or
ebﬁ@haDL&SEShﬁkanbucmhabeahheoaque@MSn@haBeasSa mixture with
possibly recycled to the synthesis. - 27 The organic

pREs N caREaF HPRGEPhEl bBF §RAF BEnAY € ALRFOABS: beAnother

pMéaifgéaEQOﬁeanghélg¥ﬁeﬁégﬂgnagégnéo@@eaasakkékIas not
ionic or catalytic nature he organi c phase still

adSeselEenbatnenlafswelbnEObVCﬁnbensEEt||Ngn solvents for
pr ocedur ractio ue allne ase
ROTREAFER nrbe Frkelirsnrate = 000ugtu8et b " Ealifgr ron
aﬁlahrgbevantgrtiaﬁytamhneonﬁhetlsﬁtbbnngnpsoeadures

may optiagnally be aSS|sted by passing the organic
phasE2RKABREHT 3B t Fi Ag/ YedsElSXaBe| PFey. d0dyedgbpre that are

CQ@ESSESEﬁb@E $ePahat 9h8e8hsC gﬁgbea&h9n§etb§éﬁogs sblvent if
whi ch connection water 'may optionally be netered in in

eabh eplyent phrthersépamatFhg seepsd Praassesphrye.

usi ng

The fully reacted, at least two-phase reaction mixture
containing at most only traces (< 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 variant
of the working-up stage, after separating the organic
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 is
separated and may for example be passed to a chlorine-
alkali electrolysis plant, while the agqueous phase is

possibly recycled to the synthesis.
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active or passive mxing devices. 15 After this coarse
separation of the al kaline, aqueous phase, the
organi ¢ phase is washed once or several tines wth
dilute acids, mneral acids, carboxylic acids,

hydr oxycar boxyl i ¢ aci ds and/ or ;ulfonic aci ds.
Preferred are aqueous ni neral? acids, in particular
hydrochl oric acid, 20 phosphorous acid and phosphoric
acid or mxtures of these acids. The concentration of
t hese aci ds should be in the range 0.001 to 50 w. %

\ 9
Bﬁ§£§5?§£glge§& %f%l§§tﬁﬁg2%&?g?%%$ %Qénﬁﬁst now be

dpstified mateemoﬁheaSEpamatamnn@t1®he obrganatkphase, ionic

possi bl y_ di spersed with sone of the aqueous hase,
a??e?aE%%Ythuv?Hﬁﬁ? ma%%es?ﬁﬁ%gl?sp%%??u%Hlbﬁtai§°

n@@ﬂ§a9£sse£f£éﬂgoM§S§§lﬁ@rétéé{@ﬂ1H§S§§&§ed§9@£esgﬁgétlons
or separators or conbi nations thereof, wherein t he

m@éhth@t@@u%@uﬁa§lb@1n@¢ePh@S¢nlhethEeﬁOIMeOﬁaéhne droplets

[ I
CAEPERL RS LEREILYGHRID, BOLL IS GE BPRLAER R (e, 7
sedvebhingsetotedfine s mapeopol ynel 1 gobait 498 st@yY by passing

optionally be added between theﬁ wash siages or also
aF?%rO¥%%n%%sﬂbﬁ§epF%E%H%PeseP& +0geVeSERt Bri dkl Hasd

a@ngQP§Fh@6éEe§6é9s06rPBQ§QPQE89§ 861 o@bEndtions thereof,
preferably used for this purpose, and may optionally

ai@owhb@huseanagtnputMaésr m@ﬂvgmt1©nallndbetmeé@red in in

aUX|I|ar subpst ances inforcgn ent %
(Eafn SRSl de PHRE | 80680 B0t LELDLOUEE IHa88E0L Y using

pa@cese aﬁcpadsngetmikhﬁgiﬂaente@n in order to alter
the properties. The addition of additives and
auxi | iary substances serves to prolong the service

|Af€er(Engs Bagfgéy§é§a§a@bbhlé@rgh@raﬂﬁgpﬂHQSIaqagous
stabilisers), to inprove the colour stability (e.g.

theaadl ghgbprggglg phase is washed once or several times
with dilute acids, mineral acids, carboxylic acids,
hydroxycarboxylic acids and/or sulfonic acids. Preferred
are agueous mineral acids, 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.%

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, optiocnally using

active or passive mixing devices.
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15 and UV stabilisers), to sinplify the processing
(e.g. nould release agents, anti bl ocking agents), to
i nprove the use properties (e.g. antistatics), to

i mprove the flameproofing effect, to influence the

optical inpression (e.g. organic colourants,

pi gments), or to match the pb??%é? properties 20 to
specific stresses (inpact strength nodifiers, finely
conm nuted mnerals, fibrous substances, quartz flour,

PraLds f |M%%em¥al>ca@b%$p¥wﬁ thehe SeeTL ofSed to form
dt% %tﬁ%%m%ﬁﬁ%?g‘ﬁﬁe@ b hadds Eilén these

d/ve&m asmaa@es:wf yaksd i aSterntiosli wmttlmgf; gnhacedmpar atHI)ﬂ:grogen

v S or car ng out. the process ccordln
T o e B A S e Py el Al are

e@@ﬁﬂém Ojsécﬁ‘efon.setﬁﬁf@t%lﬁ‘ﬂ)c\/@seénd -m&yY optidhdtly also

a separating vessel 9 is shown that has in its upper
regyi wird dorMZontetsy arranged plate 7 with inlet
openi ngs 8. The separating vessel 9 has an outlet 10
for 5 the volatile constituents as well as a

doowwvetttl gnall redd edi veon{eal . outteliddy i subdieatoserand

regj o which is rOV|de di schar ge device 11.
dﬁgHéP%lf%Jn%‘-ﬁt%g?rh Fhe"3%r o‘?‘w%? e B HRLYTIRA AR €S
I bt End DSy | e oéréé@séewé@fdﬂg% VeSERL Savdhei I 88 order

12 are arranged substantially 10 horizontally, wherein
i ¥P e@btrﬁltatslﬁe sevepert s es Tie faidn Bion eviel addhtel v s eznd

Ui Leve) aisarianged sbstantialidne RALE! Lely 10 e

ano Several level's suc ara arr an
W& 85. ]Ry@r@lmmmimbi&é@vel&|d1ed=‘c|>rgpoé_1)t;1d>rm stdbbLhi sers) ,

the wires of two superinposed | evels are arranged at
150 sﬂ&%%\fﬁ.fafwfﬂ%m %%%Jslwt respettr iyt onleabllisers

I NGV - stabilisers), to simplify the processing (e.g. mould
release agents, antiblocking agents), to improve the use
properties (e.g. antistatics), to improve the flameproofing
effect, to influence the optical impression (e.g. organic
colourants, pigments), or to match the polymer properties
to specific stresses (impact strength modifiers, finely
comminuted minerals, fibrous substances, quartz flour,

glass fibres and carbon fibres).

The invention is discussed in more detail hereinafter with

the aid of the accompanying drawings, in which

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.
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The pol ycarbonate nelt is added through a feed line 1
to the separating vessel 9. Wth the aid of a feed

line 2 f
melt through 20 a netering device 3. The

oam ng agent is mixed into the polycarbonate

pol ycar bonat e/ f oam ng agent q%gture is first of al
d

l ed through a static nixer 4 &

“then through a heat

exchanger 6. The pol ycarbonate nelt flows through a
pressure retention valve 5 onto the plate 7 provided
with the inlet openings 8 The nelt is thereby 25

di i ded i
t%e ﬁ%ly
opepe ngse@ianda ot ezonbel Separringed viessed 9. wOnht helet
floor,13 of th separatj ng vessel .9 the degasse
SPSELTRBnat o HRP:SPRREF bhig el TS, | hehF sERapgRiet 10 for
dené Ceollde i BO FbBst 2t SEAVS, as NwEDNt 53Sh 8OwhABErdly directed

enbodinent illustrated in Fig. 1, in the upper region
oforheabepak &e ¥ ny3 vissehe olawer 3pegiert i ¢al ¢y &g raRgedded

o e

cwise st U eatdeprovefledpeni tigs Bhtebidecof dihg sep&kirgting

2 the

PO|
tBeERe s
| hdLi ZohOAM NI REYEPE 1 HhSiN X8Eht PLONOBPe PR €GiNEs 12 form a
device 3 into the polycarbonate nelt. The

pbtyehr boRae e¥ivadi pf agkavehi arararrangedssubstantially

p r h ic Al . olycar
BT e L0 e eBhah o SR o AR BB G
i atpahdiedi mieeés Dpearagsr8vidéda(shedélvedandihubeghent, in
exchanger 6', whereby the gol%carQ$n te pelt is

§| 'g‘f’% bt"P i

SUBHFY i i YhESS a°

e o éi‘ﬂilﬁ%r\?@g@el-@eigaéltx%%.é{x&@aﬂgsoin its
e e |1 nlet

carbonate ne pass through t

?Qgﬁérgéh&gvigg {9T”’8%i§e %gg%é?gggéﬂupﬁe form of

anger. e downwardly direc

carbonate nelt is fed throygh a feed |jne 1
i Celelt afe et Farged oruier oat Ca bk

| PYH Darti aFVetFedhs. aThanged at

| 8het KREDL DTS §i?1|tmerm1§ﬁé§ Wt kh heedSe 8€PES abh&Yanother .

vessel

9.

At the oor 13 of the separating

The polycarbonate melt is added through a feed line 1 to

the separating vessel 9. With the aid of a feed line 2

foaming agent is mixed into the polycarbonate melt through

a metering device 3. The polycarbonate/foaming agent

mixture is first of all led through a static mixer 4 and

then through a heat exchanger 6. The polycarbonate melt

flows through a pressure retention valve 5 onto the plate 7

provided with the inlet openings 8. The melt is thereby

divided into partial streams. The partial streams of the

polycarbonate melt pass through the inlet openings 8 and

enter the separating vessel 9. On the floor 13 of the

separating vessel 9 the degassed polycarbonate melt is

removed via the discharge device 11.

Fig.
Fig.

2 shows, in contrast to the embodiment illustrated in

1,

in the upper region of the separating vessel 9 a



vessel 9 the degassed pol ycarbonate nelt is renoved
via the discharge device 11. - 31 - Exanples The
experiments described hereinafter were carried out on
pol ycarbonates that were produced based on bi sphenol A
in 5 the phase interface process. The vol atile
conponent to be renoved was in all experinents
nonochl or obenzene, and in one experinment was in
addi ti on di chl oronmet hane. The results of the
expericmehly areangedel¢seexehdizgte 4. in0tike fomy pf a

t f th ts b
RRR 1<l dhef DR OIS bor e FRETTRG THafted
%utﬁé’é‘”&&gs@ﬂ&%e af 6o Of YR 'ébér@ﬁ'lc_?s 1g' Nitrogen was
used as foamng agent in all experiments in which in

general a foam ng agent was enpl oyed. The di spersion

o SoARey  ATLIGA?, 20ED 15 G O L, B o o

| # k@M BEnSpPECtd i 6k | éb;sih&aiﬁb_i; Bress®Nes phagerh MB@dSaid of a
t hat aII vol atil e conmponents, including foam ng

gt | 1 is e cféﬁﬁiwe@%@ew%sw VREKE G §IMECyst ta Mgy b
%ﬁc%r@afﬁté ha{e ﬁ)@lﬁfgl{ % r&)%[et' nl-gt, openings, a
t wo- and e

ase m xture eX|ste s or droplets
vakyeﬂwbnmﬁteﬁﬁﬁﬁmumg|¢g¢mm mistturd hes pf essturef ial I heassed
tatic mxer _could be rais by ans_of ur
10 UPSHIIR VT Vel C 25 D o GEPUHET et then
OPESW 1 O h oS Cd fh sk s @de Ilsetérli@l&swmeeos VaPEMTthe inlet
pressure in the nmelt on entry into the inlet
Imgs 8hefeatshaﬁédamdFUEbbehagtobkahaagetremtWhereby

ture and conc tratio f v tile constituents
S S S e e 2 A e e e o R T ey of
Super saf %f}é%ca%@@ &l cul &t \%@I@St@etgmﬁﬁﬁwn the
bet ween e vapour pressure and pressure in
15 seppardtoing -ve2sel 9. At the floor 13 of the separating
vessel 9 the degassed polycarbonate melt is removed via the

discharge device 11.
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The rel ative viscosity is calculated fromthe ratio of
the viscosity of a polyner solution to the viscosity
of the pure solvent. The relative viscosity is
generally determ ned at 25C in dichl oronethane at a
concentration of 5 5 g of polyper per 1 litre of

sol vent. The tenperature after the static m xer, i.e.
after the mxing in of the foam ng agent, before
entry into the inlet openings and on entry into the
are specified in 10 each case. Fromthis it
can be determ ned whether any heating has occurred
bet ween the individual process steps. The specified
tﬁm©U@MQ¢¢imeme$sdescrh@edhm©n@h@wft©erW¢n¢e¢arried out on

openi ng., The t_open n racterised. by thejr
B Firdream Tarb eI Stefa paF e oR e TSt " in
Otth&lepled BNt Ser EQNS | 5166 8. hoKé zedt @t | Ve At sap@eent to be
wires that were clanped underneath the inlet opening

i FerPecd epaf atdraht FRRFITRRATS dIRemeECDRPIRZa0e cnpiid in
t h en

e ey P P e 4 o T P ener “one, =
armdn?etrs ¢h elehexpseithewnt )i aes swnaayesednder Tapke 1.
another were rotated with respect to one another by
90 in the horizontal plane. The dianeter of the wres
WBiSe 4oty @&ndénthgr EXRErHIRMhS doBvedtd3b@hdrdbthe foam
heat abl e tubes were wused as_inlet openings. In the
ee@Pt 25N hat el and ropheteal tyibesf e HeatBt¥begote of a
t h e oy, r % t
s d ot e oERE o Tt e BiEhfagn upe used o
E&p@min@n&génMﬁSncallieﬁpanimmmth Ennmhitb ah gémeerat a

a . heatabl e tube. ﬂ nﬁ mg n this, case_heate P
bEPIBERS - 2387 E ( ¥2S o3P FFN of T %ed%%%%%bogg%tt%d caming
t@@eh@'ﬁéso@ﬁﬁtﬂéd out in a static mixer of the SMX type.

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.

The pressure before the inlet opening is specified, as 1is
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 difference between

the vapour pressure and pressure in the separator.
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In Exanple 4 the nelt was no |longer further heated in

the inlet opening, i.e. in the nozzle itself. 5

Experinents 14 and 15 were also carried out with

heated tubes as inlet openings, though in this case

the dianeters were signifing; y smaller (4 mm in

order to generate a higher préessure | oss and thus

mai ntain the nelt as a one- phase nelt before the

i nl et opening. 10 Experiments 17 and_18 were carried

othte wietr el Yo7zt scpi b, 1s i pp it kit ehel FRT tt s dblo of the

I t f X ' - '

At 1S The SUberLhtarat) or-dorespondo 1 oA [P °F ke

exang| esl vappr oxTimat et yat ove hel pressuy el aitgemera hl et

opening, since the pressure in the separator is 1 ,
FeTRREE @k pet iGremt s1ichfipr qetihagifcé tofe qpacentration of

SURSTSAtH ALEOP On,-the, fegassE ngs 20, hecones cl ear on
t%g‘?basi%g%}% ex eérljlfnents 1 and 2. Tn experinment 1, on
account of the MCB concentration of 1% the
ersaturation of _0.8 ggr is too lowto ﬁroduc
o)

T T TR T DT SRS e 595 dREFSE contentd s brihe

agiking expesf nemd Loddisgfddehentbdoyeyesnt Sy Couse tHE inlet
melt to 25 foam The nelt is in both cases still a .
SPPRL ENPhazed Nl tenpef oket @ hehe ndepappledt mre |gpecified in

e [ 3,0 C per.i 29

TGSy s WG OhHl 15T st Ao (e dutdhen, oy
Shiget Sad Utad | odconse quetwegn rilsesifdithdual twodeds s heteps.
vapour pressure becones so large that the nelt 30 is

no | onger present as a single phase. Conpared to

eXRET s PN £ Zed heh HOGASSHLNOr & fe BXPES | RO £ BrdSghput per inlet
therefore |ess effective. In experinment 4 the .
PReRing- beflr einhet -opEnings aaropdmmrveslsedrieaseeeir

t&&gﬁ@%@fﬂhﬁgtf@ﬁ%@%.an altered geonetry of the inlet

openi ng that agai si ngl e phase

The internal fittings, or guide elements, consisted of
horizontally arranged wires that were clamped underneath
the inlet opening in the separator at a vertical distance
of 10 cm between one another. The number in the table
denotes the number of wires clamped horizontally under one

another. 1In 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.

In the experiments 1-3, 5-13 and 16 heatable tubes were
used as inlet 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.

Experiment 4 was carried out with a nozzle at the end of a

heatable tube. The melt was in this case heated between
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flowis present before the inlet opening. The

degassing is even better conpared to experinent 3. 5
The experinents 5-7 were carried out with a very | ow

MOB entry concentration of 0.1% The supersaturation

wi t hout foam ng agent is onI¥30 1 bar. The
supersaturation is increased d%ly by the addition of

f oam ng agent, whereupon 10 the nelt foanms and the
degassi ng proceeds down to a residual content of 17
%m¢hmEKlH%el@e@%s§hﬁgf@@@Hm% ageny| apd sthghtniet opening.

'fPrgXﬁﬂ%Pg 4”{§é”@%1é' %%”Sﬁlust Bg&Pony &Hereﬁgggéﬁﬁfﬁ the

experinents Fate the sane effects
abnbét eapynindg scussedifhothexpezihenttss&iH, though with
an entry concentration of MCB of 0.5% The foam ng
agent causes foamng and thus an effective degassing,

Whkperimteroala Shdt1i905c+aPEDYE theriegublit shighth¥ated
20 I n the experinents 5-10 the flow at the ent

r
t trebe geg@ssi to@@%ﬁh@@sma%hgugbnbmet%h%s@a$$o%%eaﬁﬁameters
t P ni gt enjin S
SUFrs OF E5RHE For ity Bt Mok "L BPTLL0:48 ) SFenerace a
ihi@ﬁérapﬁeéherefiess ahdt tieusi ngl et a phaskednesst oas t ieone -
egassing result. In experinment 12, 0.1% of foam ng
PFC VRS BdaRtor Thehfet L GasCRE 1 19si ngl e phase
before the inlet opening. In experinment 13 the 30
anount of foam ng agent was increased to 0.5% whereby
t Bepe yapek s pt ésand el  ogere ocauthedncekt ehtht fanorhbe plate,

f . .
B8 P R0 SR RO\ NE LU ELCOBLRDY TRE micins in
i ofr elasefloami vy pagénment 13 conpar ed

The supersaturation corresponds in all examples
approximately to the pressure at the inlet opening, since

the pressure in the separator is 1 mbar in all experiments.

The influence of the supersaturation on the degassing
becomes clear on the basis of experiments 1 and 2. 1In
experiment 1, on account of the MCB concentration of 1% the
supersaturation of 0.8 bar is too low to produce an
effective foam degassing. 5% MCB entry concentration as in
experiment 2 is sufficient however to cause the melt to
foam. The melt is in both cases still a single phase melt
before the inlet opening. In experiment 3, in contrast to
experiment 1 0.2% nitrogen is additionally added as foaming
agent. The supersaturation consequently rises further,
though the vapour pressure becomes so large that the melt
is no longer present as a single phase. Compared to
experiment 2 the degassing in experiment 3 is therefore

less effective. 1In experiment 4 the pressure before the
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to experinment 12. However, the degassing wth foam ng

agent in experinents 12 and 13 is also clearly nore

ef fective than w thout foam ng agent under otherw se 5

i dentical conditions, as denonstrated in experinment

11. The experinents 11-13 merg%carried out with four

hori zontal wres as internal %t?ing. The experinents

14 and 15 were carried out with a heatable 10 tube of

4 mmdi aneter. As shown in the table, the pressure

betbrle FBRLIRY S12DpERFIRASED L0 TR ot VFtehe Py altered

: nal Comi £ic : :
ST RRETD o Al <l “Ratnd R R T i Eghase
hi gbw t v peretente bafnrsnehd einldir cughping of Tk yd&gassing is

Kg#hr. The degassing. with 15 fpam ng agents is very
STIEE TR T EXPatT FRntC 1P Account of the

hi gh pressure before the inlet opening the nelt is in
each case singled?hase. Experiment 16 is an exanple
sHER FFPHERCAT S 0° 20 ¥RED| R loreehapiet (WDON) arepe low MCB

r £si

s T T AR D 7 o R T R Y L o
t feam2ngppgermhel £xqelry nent sbdy. anthd Sswes esaanratetbout s
wth a nozzl 5 plate w thout internedi ate heati
oA TR (o b Y P AR L ero b ot AES (9% kg Hiereupon
Duee tfle Tther dksls ofnd f o deha8ets sroeddestdven repoyal

of volatile constituents can be achieved al so by _
ust eguea hozonteept aefe. 1 B @& perTie rdegasoing egswalt is

R Bt e TR o R B S RS R R i
byxpeaimaelegassi ng. By a 36 suitable choice of the

process paraneters an optinmal adjustnment as regards
tenperature, anounts of foam ng agent and sol vent,

ark RE-ESSH Reh 05 S8 CAM PEL G Stk d ofhdli ddfd et fects as already
discussed for 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 phase flow, and the
pressure loss in the inlet opening was also sufficiently

large.

The experiments 11-13 illustrate the effect of the single
phasedness on the degassing result. In experiment 12, 0.1%
of foaming agent was added. The melt was still single
phase before the inlet opening. In experiment 13 the
amount of foaming agent was increased to 0.5%, whereby the
vapour pressure rose to such an extent that the melt was

two-phase before the inlet opening. The residual content
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apparatus configurations. - 37 - 7 CUO Ua NOvi ON
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identical conditions, as demonstrated in experiment 11.
The experiments 11-13 were carried out with four horizontal

wires as internal fitting.

The experiments 14 and 15 were carried out with a heatable
tube of 4 mm diameter. As shown in the table, the pressure
before the inlet opening, i.e. in front of the tube, is
accordingly significantly higher than in the case of the 10
mm diameter tubes, 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 opening the

melt is in each case single phase.

Experiment 16 is an example showing that also
dichloromethane (DCM) can be 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
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
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content of polycarbonate of 90 to 99.95 wt.% 10 (b)
optionally mxing the nelt obtained in step (a) wth
a foami ng agent, (c) degassing of the nelt obtained
from(a) or optionally (b) by feeding the nelt

t hrough inlet 15 openings intg, a separating vessel,
characterised in that in the degassing according to
step (c) the nelt is 20 subdivided by the inlet
opextents Chabmpartial streans of 0.1 to 20 kg/hr and
on entry into the inlet openings has a
supersaturation with volatile constituents of at

| east drdeesastyel th@si gol 4TI SE Up&1 PEa@Sbhd O 39Bduced by
wherein the pressure in 25 the separating vessel is

0.1 tot® pRge NLEFERE@ISPEREDP nEre® &l gPhygion in an

char ac I I i or.ding.

Co ot e Te) TR RET T OBt es 1 o 0o Lo PEE R R

a foam ng agent in a 30 step (b). 39 3. Process
according to claim?2, characterised. in that the :

f oam nif* AgeRr P oriR v bl 5 SESTVEG Saket yrOipRPIn 2
the inlet opsnt&gs GECOSTHAIbOStEoL CIo oo PEOCRSSsy,
according to one of claims 1 to 3, <characterised in

that the residence tine in the separating vesse

accor dj t ' ] 105

P oces D acc R At S ohbeite it e (ot fifea thBseen ()
characteri setth ma t fedmbsndpsd@att al |y hori zontal |y
arranged gui de elenents, in particular wires, are
provided in the separating vessel. 15 6. Process

accordidg t@eoNes Phg CbAl e Ind P obtained from (a) or
optionally (b) by feeding the melt through inlet

openings into a separating vessel,

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 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 agent in a

step (b).
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characterised in that the nelt is heated or cool ed
bet ween the steps (a) and (b) and/or (b) and (c). 7.
Process according to one of clainms 1 to 6, 20
characterised in that the nelt is heated after entry

into the inlet openings. 8. _Pojélc_ar bonat e produced
according to one of clains 1 to 7. 25

3. Process according to claim 2, characterised in that
the foaming agent is completely dissolved on entry

into the inlet openings according to step (c).

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.

5. Process according to one of claims 1 to 4,
characterised in that substantially horizontally
arranged guide elements, in particular wires, are

provided in the separating vessel.

6. Process according to one of claims 1 to 5,
characterised in that the melt is heated or cooled

between the steps (a) and (b) and/or (b) and (c).

7. Process according to one of claims 1 to 6,
characterised in that the melt is heated after entry

into the inlet openings.

8. Polycarbonate produced according to one of claims 1 to

7.



