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| WD 2005/ 103115 PCT/ EP2005/003828 - 1 Process for

twoe 2po epagAtison of pol ycarbonate The i nvepgt afp2oebabess2s
to a process for the preparation of polycarbonate by

the transesterification process by 5 reacting an

aromati ¢ di hydroxyaryl conpound and a diaryl

carbonate in the nelt and subsequently degassing the
alacesd tfen Hdheaaduigpars wifom dhan incaagmnatehe
preparati on of aromatic oligocarbonates/ pol ycar bonat es

10 by the nelt transesterification process is

SHd 11Ghveiid on WelladddWb anthiscdyd dolastd ipeshatfdiion of
exanple, in Encyclopedia of Polyner Science, Vol. 10
PRIGTRITRHERS RY ©hth d- 1oHVAS e 0¥ 161 BAQT BOTRERSS by

Pl e ' : : r%&ﬂ& '

Sl%Ins, Inlgs%\% %\é%ﬂﬂalsém%wda%o}f%@fgl %Eo- 10 af:f\lllérgall2%“}?1aryl
Becduysetaf itrhelchem ldalarefudubdrquantrleactegasside the melt
transesterifjcation process always vyields products

H”d\ﬁ}hg a}#dg]ﬁjcoorhtoe]ﬁta ofoar“é]snr% “hononers, i.e. of
nmonohydr oxyaryl 20 conpounds, di hydroxyaryl conpounds

and di aryl carbonates. Thus, in the case of

PO1Sy RHBPHTRECThRA RF A O Ot IGIONGRRIF B Y egeonates
' £ j .
e o A R G I e e Ly

o@idokndsyri smeasuned dhatesar el caser afxample, in

pol ycar bonat es 25 havi ng a hi gher ntent of droxyl .
SRS 3 % e YRR S5 b (TR conl ento®] o chgistry
GAHP B d o avwer é&ﬁboﬂiﬁéé*”ﬁdﬂ?méﬁ Reviews, H. Schnell,
nonohydr oxyaryl and di hydroxyaryl conpounds is

MagherS, 1Gohis Widkehendbiarsed that (et r exs deall as in
FB%UHH¥O.§P$%EPt falls as the nol ecul ar wei ght

i ncreases. € 30 residual nononers are renoved from
the nelt in particular by degassing. 1 111111 VI

I Vi . 1. . .
ecauseloéngﬂe\éﬂémfééf é&dfllbrlum reaction, the

transesterification process always yields products having a
high content of residual monomers, i.e. of monohydroxyaryl
compounds, dihydroxyaryl compounds and diaryl carbonates.
Thus, in the case of polycarbonates having a low content of
hydroxyl end groups, a higher content of diaryl carbonates
and a lower content of monohydroxyaryl and dihydroxyaryl
compounds is measured than in the case of polycarbonates
having a higher content of hydroxyl end groups. In the
latter case, the content of diaryl carbonates is lower but
the content of monohydroxyaryl and dihydroxyaryl compounds
is higher. It is further observed that the residual monomer
content falls as the molecular weight increases. The
residual monomers are removed from the melt in particular

by degassing. .
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content of residual nonomers is desirable because

resi dual nononers lead to coét?ngs on the noul ds of

the processing machines during the processing of the
pol ycarbonates. Mreover, the heat stability of

Pesiatu alors endn erfe rse § iglu aolw, masone it i@l@ﬁcaairrtﬂhﬂaﬁt gxcause
h%yln éilﬂé%oméﬁgﬂfgng ﬁ?nQD Iy gg %Pt XEJ# P W% e
properties 1Tn Tesp ect™ of° hea ur ernDre
rpxﬁdﬁﬁﬁiﬂgnmuﬁﬁﬁheduuurfﬁgzﬂhgupﬂbdﬁégmﬁgcuftﬁhe
nechanlcal breaki ng behavi our _of the polycarbonate.

RS YSATRIrSF Shp MR GHS, QISR SIRRior ek il eesidpal
%Q%dﬂg¥gnfgffb%” éE*HHé%lg§¥?éﬁrbdﬁéﬁé&“ﬂaviﬂ&“ﬁ“ﬂfgh

are regarded as 't roubl eso d undesirable. Im the
dﬁalpmqrmwebormre:qortepfaﬂadnby ptcmafemelprOpert ies in

transesﬁr g1f|c gg%?s 3 g %ﬁ§g?h% #%#'éghomers
GRRRORA %dwm%’ﬁﬁe@ﬁmcnﬂ{é Yneciphieind 1 asrhonate . bdiaviour
is therefore desirable when renoving volatile

&dndtia ReYE 3P &R que%,eel%aﬁﬁ%rﬁémlslqawtlons such as,
%%rrt 'e% 199rttﬂec%c%d§/tdﬁsg%ra aiIOfséé%Ld' ar_ré@ldual

car bonat conponent fornms at relative

nolrecis e avel gligeated e satt wmsibili sscoss tar&S widdsomidld 3
to 1.22, as are preferably used for optical data
carriers. A further problemis the re-formation of the

leW e @GHArlof Wil a e dd U r SUAY, ashe frd1t
exanpl e, hydroxyaryl 25 conpounds, di hydroxyaryl

COTRpGRTES Tairfd G IsTNIREGRISF /. dils (R LS lorR RO ion of
|y, 0 t
A B et ey Y S e
mdmpqnﬁnt :ﬁ%pﬁﬂmaﬁky;ﬁxnnﬁnxksQﬁﬁb¢ﬂﬂﬂﬁ1fk# is therefore
p pal ycar bonat e
Rt PRI R G S i T Citstnes to Temove
these components in particular. A particularly large amount
of the diaryl carbonate component forms at relatively low

molecular weights at relative viscosities of from 1.18 to

1.22, as are preferably used for optical data carriers.

A further problem is the re-formation of the low molecular
weight constituents, such as, for example, hydroxyaryl
compounds, dihydroxyaryl compounds and carbonic acid
diesters, from the polycarbonate by chemical reaction
during the degassing, which makes degassing considerably

more difficult.

Various processes are known for preparing polycarbonate by
the melt transesterification process with subsequent
removal of residual monomers by means of an additional

degassing step. It is preferable in these processes to
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renmoval of residual nononers by neans of an additiona

deoasssnostep. It is preferable in thesep@fored983069828
WO 2005/ 103115 PCT/ EP2005/ 003828 - 3 reduce the

residual catalyst activity in ¢he pol ycarbonate

bef ore the degassing. The reduction in the activity of

the catalyst is preferably effected by the addition
afedaciaditde cmgpichent scaasa iyt Edtons,tysuch @ss darycarbonate
X | e, .phosphoric 5 id, _sulfuric aci sul furous
Telar HontenToms adiss, TS OHiE Lt 1 o tr X g OF the
g2 t6fl yach L yameniisl  hatr dalic @y e caldlisdn of acidic

activity require an increased technical outlay. _
FREeaYSTsce, 2% Heiehiti Bifed Sbitpaifenti©F reignts y Blgpsphoric

e a hj : Q$i V, I t d rial .
2, 2 JIIH CULE, VSO0, LY S AN BIS: acia
pol ynmeri sati on and degassing are usually produced. In

addi ti on, the added conponents, such as, for exanpl e,
s BT R A Ty gt S e THAT feduce
ROl GaltRoRaie aM il e e/ Aratid & s LPnsd dHnedd 5

in the subsequent degassing step, accunulate in the
iqvdtlay -atfiugit erdndeead Ghe degvdgeonss] (dmpqiand s aiyesently

Ml .re%H.:,#hl%I cCoQLr%oos(Sjii\Péq'a &h tt%%vavrocisatl#xeg.materials from
constituents,” 1ncluding the catalyst-1nhibiting

adnponemie, diairdave faeercamepargated affe gyl fesk bsectkion and
into the circuit of the 20 installationp again, adverse
SRS h Afe Ur%ﬂﬂ]e]r?érﬂrﬁq%?é of 1t $%q,ontr§ eaclidc'ec1

ddiddrnald Y dipeexpest diaiSCUshoddforic acid, may be
catal yst-inhibiting conponent ‘can in this way inhibit
tepqredge sy of e golyraiamtionitdadthomtipsr grolatile

further. problemin the.preparation of_poly on
e S e ARTRRE Bls B Ry SR A ace
rigs itdencels td Inea ti frort endl elgraess i i1y detraegee urdlerhe edluseril lation

partial pressure is too | . If the nelt is .

St I Gttty Fed Tyt ihi S C1ed@ (- e constituents,
GeRsheaap|thd e easest N e ol e Wadporeight dtaBthave been
t he degassing step, which is undesirable for the

degagsitag off are fed back into the circuit of the
installation again, adverse effects on the implementation
of the reaction are additionally to be expected, because

the catalyst-inhibiting component can in this way inhibit

the progress of the polymerisation reaction.

A further problem in the preparation of polycarbonate by
the melt transesterification process is that the residence
time in the degassing stage under reduced partial pressure
is too long. If the melt is sufficiently reactive, this can
lead to a considerable increase in the molecular weight in

the degassing step, which is undesirable for the degassing.

US 5 852 156 describes a process for the preparation of

polycarbonate by the melt transesterification process, in
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US 5 852 156 describes a process for the preparation

ofo 2posyreragnate by the nelt transesteriferaid2ons/003828

process, in WD 2005/103115 PCT/ EP2005/ 003828 4 which

the melt is passed under a str&am of nitrogen, but

not with foam ng, through a zone of |ow pressure. The

residence tine in this zone is increased because the

el itch dtd;@s meott fis Ipdssgel yursler fad ows chowniarmdisc edanry  but

vertlc 5 arrangcdvvl es Acon grable mcreas,leh
e rlibl SATAT " etghte G i38' e dsgassitg tep 18

Q@‘:sﬁ__rd\é@ﬂ:d ity Sin pirOiGessonER €L 1%&55%& watth R 1t K elt

960 A describe a process 10 simlar to that of US 5

gEEe130t ARlindmegas T i ¥t ARIWaT G dlqgbietrtically

Bl g e JiElds . ' S LG rdpéx‘a%deed iR A ZoNe tﬂé‘qﬁ{lé&ﬂar

pressure, wth foamng. The foamng effects

vegiel  dofr imgadthieo miqueshictss, s tsp t:lhatokts’(mfved in this
pol ynerisation is able to progress. The residence
9% 1| engt hened by means 15 of vertical |y arranged
wres, as a result of which the nolecular weight

i ncreases markedly in the degassing step. Heating of

e IméIX> Fforfe and iEP rlel1¥vetpd P FRRASPHRA deRTOEFES
%g)l 1%%@: %od Carﬂ Qﬁs G&F‘Subéﬁtf Old_%LéCt 39{1 JQIe Sgee{@rlag Icplgsrsolved

agent of I'mted Ity an he subsequent
riel |ae1v|cr]g,gommi inGrled .| yThed tofe Iftoaird nherofrelhiespsl yimero a zone

solutiqn into a separator_under | ow pressure. U
ST SRR SR b n W U (Thects the
Pedodar o OfrRRAIMEH honahe-ty Ol athdt ttHhe }f@l)}mel&%}:h:lon is

an extruder is a conpl ex and expensi ve machine with
Wévd\fﬁy tmmrqggrq@@rt éFhe Wl&qmérm?asl% Jsemqhened by means

‘i&reasnd Lﬂ] SR AT 83
e conp

are ere gﬁreqw red to rerfove onents,
wd@@ueilalry whzaﬁyu Jcmli&ﬁms’esnamddry :advtere;elqg@efé.m sstep.

evaporator, as descri bed, for exarrpl e, In

EP 914 355 A describes the introduction of a separating
agent of limited solubility and the subsequent relieving,
optionally with foaming, of the polymer solution into a

separator under low pressure.

US 6613128 describes the degassing in a twin-shaft extruder
of polycarbonate produced in the melt. Such an extruder is
a complex and expensive machine with heavy, moving parts.
The extruder has a small material exchange surface, and
very high temperatures are therefore required to remove
volatile components, especially diaryl carbonates, which

adversely affects the product quality.

The removal of volatile constituents from polymers in a

thin-layer evaporator, as described, for example, in
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WD 2005/ 103115 PCT/ EP2005/ 003828 - 5 DE 1 925 063 Al

wWo BEPo9/ 2341825 A, has simlar disadvant@gas206b2003828
degassi ng of polynmers in degassing centrifuges, for
exanpl e described in US 4 940 472, is |ikew se
expensi ve and, on account of the viscosities of 5
polynmer nelts and the centrifugal forces that occur,
Cahriot92 5 @k 1AL ber ERalted aip.0ZEhd lobjlest sofmit e

SR | S O PLOY 05 B LRGSR o el o

HeaitsastiRfdd,| G Ak ceosdibdy ch tU® 4 940 472, is
pol ycar bonate has a | ow residual content of nononers
dridreatiiser yglensive ashstan wfaints @t tfie viscosities of

gﬁggﬁ¥%§3%%%%%%?%9gg%%g%%ygggﬂﬂ%ﬁqﬂ?%ﬁ%%%t%g%ge 0 tTmfaHHOt

preegdity ibeventdley w | ow resi dual 15 content of
nmononers and ot her volatile constituents is
understood as neaning a content of |ess than 200 ppm

atef eBklar s H PRyt iREsSI Pl e IO SSrocess
shoul d "t ake place without the addition of inhibitors,
ifax, theh@riess r adompo ridn te fsra dhegatisy daay righa eelt

I Qe W th 20 very: | t
e el e 3 i D e S earkanare bas
af loas setdhatn80 qupmerpy effemadiiome deessad herheXd) pplm aiice
particularly preferably Iess than 5 ppm Furthernore,

GITTYP SSHUGHRE Srre- T atS SRS v st elul P Wt Gt

el 151 S A dP Y HR Ry HPP UHESon £ s .

di hydroxyaryl conpounds and di hydroxyaryl carbonates,
Gfithiet tiey e adien 00 sprpstarnid imnlentplace 4 nlaheresidual
process, d the nolecul ar, wei ght_.of; t he . .
SETyER b Sar SR 0 TG G S GRS TRty
notdemteddhas 2680 iglgrs .qordharing £ tlhes degessi R 1360,

0% Sent) o Br o des @ piccess: Lo he o charation. .,
ahhAaastcake place without the addition of inhibitors, i.e.
chemical components for deactivating the catalyst, or with
only very small amounts of inhibitors. Small amounts of
inhibitors means amounts of less than 50 ppm, preferably
less than 20 ppm and particularly preferably less than 5
ppm. Furthermore, only slight re-formation of low molecular
welight constituents, such as monohydroxyaryl compounds,
dihydroxyaryl compounds and dihydroxyaryl carbonates, of
not more than 100 ppm should take place in the process, and
the molecular weight of the polycarbonate should increase
only slightly, i.e. by not more than 2000 g/mol., during

the degassing.

The invention provides a process for the preparation of
polycarbonate by the transesterification process, at least

comprising the following steps:
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conprising the follow ng steps: | WD 2005/ 103115
ROTLEP20009 1033828 - 6 (a) reacting at | PaSAER2005/003828
di hydroxyaryl conpound and a diaryl carbonate in the
nmelt at least in the presence 6of a catalyst 5 (b)

m xing the nelt obtained in step (a) with a foam ng

agent (c) degassing the nelt from (b) by passing the

nmelt 10 through inlet openings into a separating

vessel.. he praocess i.s characterised in that the
dEgasdins" R ara iyt Srap rer e I SeRRA R and 2
f oam [@g.arte cmibdondiel ngh ding ded dowd Nedsd ein apenigigssence
into partial streans of 15 fromO0.1 to 20 kg/h, the

t enperPat & €38R &Rty into the inlet openings being

from 250 to 340C and the pressure in the separating
vessel being fromO0.1 to 20 nbar. The process

addor diixg noo tihee tielvermthiteri fegt irhetmreparatwioh LE@ming
pol ycarbonate by the nelt transesterification process

accor %'t o steps (a), (b) and (c) may be
di sconti nuous or continuous. Each of steps (a), (b)

and (%g may be carried out either in one stage or in
d Pl uFEIgREE 169 Sthegdsl 25 gt WY edar Pass ittt el

technelogy, £f ithe pfogiéq—ﬁ'% ARSI NG 0 L8 R ON,
step (a) can fh pFin ipleg%e carri ed out under
condi tions known fromthe prior art and wusing the

aratus known fromthe prior, art. T rocedure
R A o i o o o e Chb GRS TG e
3 omitiirened hatd asc)an LY Bacel REL tIOMAWOUP, the melt

procedure is preferred on account of the advantageous
digialad oy Sighi e umBsHmgs gty iregsial streams of

I ngq e t ;
g%%%gﬁbgbgfbg%%g%ﬂ4ﬁ éﬁg]6%M§%ré@&gQQ§{¥9ﬁ$%5ero the
inlet openings being from 250 to 340°C and the pressure in

the separating vessel being from 0.1 to 20 mbar.

The process according to the invention for the preparation
of polycarbonate by the melt transesterification process
according to steps (a), (b) and (c) may be discontinuous or
continuous. Each of steps (a), (b) and (c¢) may be carried

out either in one stage or in a plurality of stages.

With regard to the process technology of the process
according to the invention, step (a) can in principle be
carried out under conditions known from the prior art and
using the apparatus known from the prior art. The procedure
according to DE 10 114 808 A or DE 10 119 851 A may be
mentioned here as an example. The continuous procedure is
preferred on account of the advantageous product quality,
such as uniformity of viscosity, colour and end group

contents.
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- 7 As soon as at |east one dihydroxyaryl conmpound

aid 2808y adyl1s carbonate as well as, optiopel}tsb2005/003828
further conpounds are in the formof a nelt, the

reaction is started in the predence 5 of suitable

catal ysts. The conversion of the transesterification
reaction, or the nol ecular weight of the

pol ycarbonate, is increased until the desired end

product of the polynerisation is reached. This can, be

&1 S8 2 Gi° B R PR ISRy = diaryl
Q@%&T&Qel(éé Ratlsepar aiasi el GHr i NG-dH® compounds are in

pol ynmerisation is carried off by increasin
ttévep rogtiurads aantk ftal 1thwy @aestslmresls THerr Ukt Rl presence

t.rat d b h
qgncqlqtr Io%acgat |§}<;Setos1s‘9 gmﬁ{/ roxyar oq'?toef e v the

oice o ra conpound to
mnﬂndesnﬁﬂmﬁmﬂatldn/ﬁd&tdmms raat eclof ridileeadilaylweight of

carbon te 1 ia the vapours, ichis endent
;ﬂog@@cﬁﬁi? ' the %%%%%l%%%r q?:‘%; ‘guﬁn

gl%d@ﬁwr@frlt&fglwyn@&lg@dﬂoraawr@%@@deﬂns can be

compounds, such as,” for exanple, higher-boiling

rﬁﬁmﬁdoxyﬁnylewmﬂcmnd@ R tTHeh & o atislieoraesk scompound
t:%r ! he pDLrte aersatc%u n c?u J.r?gic/) tyr?arg)c%olﬁ\[neersléast cgr?f £L acpényrled off

carrle 0] In a ura prelmnar

Q@ﬂdema@mg)ftérﬁpéﬁhdﬁyﬁ@)@kﬁi yﬂal Iciomp quirek st ds T MEhe
di aryl carbonate and, optionally, further reactants

MEStr ol AFTEFTUCHUh T TRE BFOURS fel Jetermined
Wit hotd the sepad ation-of; & I'@f RNV 8XYAF Y | compound to

compound that forms. The nol ecul ar’ wei ght ‘i s then
lliid nty luprantertdtes desy rigek Viedse fatea @f urke idianfl carbonate
reactlon eva orato ges,at_te eratqges t hat

et dAe VRS gh]ucsrbr S5 <7 pen T hatt ar'fe Repuiaere and

epW S€
3heThiendeadli lcaes,orapﬁcmr ata»srwrd_:; regactors sl yredt esdtoton, as
es_are

S ROt Y Hb 1SS RRTHI G eI G aror AEEHPR g
trpl /l’%e;rz-% SFO%W&@&%/ ddnds .

The continuous process for the preparation of
polycarbonates is preferably carried out in a plurality of
stages, preliminary condensation of the dihydroxyaryl
compound with the diaryl carbonate and, optionally, further
reactants first being carried out with the use of
catalysts, without the separation of the monohydroxyaryl
compound that forms. The molecular weight is then built up
to the desired value in a plurality of reaction evaporator
stages at temperatures that increase stepwise and pressures

that fall stepwise.

The devices, apparatus and reactors suitable for the
individual reaction evaporator stages are sufficiently well

known from the prior art. According to the process sequence
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- 8 they are heat exchangers, pressure-relieving

3iPanas pso31iseparators, colums, evaporatpes erloosy 63828
vessels and reactors or other apparatus which provide

the necessary residence tine @&t-chosen tenperatures
and pressures. The 5 chosen devices nust permt the
necessary introduction of heat and be so constructed
thety tdhrey reveer sandrablgefor pMddsutdier oy impusiparatus,
i ncreasing nelt viscosities. In a preferred contj nuou
pgreé’c?er&ﬁoeﬁgs i €GB s i BIPH AR fc?ltrorerijgl‘feﬁ?els an

et dogatther YPpdhdissplig thesitld dhe necessary
di hydroxyaryl conpound in the nelt of the diaryl

e tome tdidsuiare thwessiiurel and reedviege The

iRt l.t. of he di hydr.o ry 0 . [ |
soss D Torbi B HAbE SO ey it o o AlSP of
diearty larearmeonat e-dros thendife bridughtt Heogeterseacdblan fdwe with
formof a nmelt, preferably directly fromtheir

FHEp SO IGHOUY GTFATET iR of L IIRP L T:R/F mat eri al

nelts before they are conbi ned, especially the

residence time of the nelt of the dihydroxyaryl

donporrt feraresl ajnusiratbus mocsiwitor titasi passsdpilele either

EQFH%!‘?%%%‘yeg% ﬁm%ésﬁ (% ﬁg¥5é%tg% J%gg%lééﬂkﬁéﬂggfkd
for a]1 onger perio Wi T Hou any 1 osses in quality
kEcaRe 0fa e doawesurn®e! in nthe peald of dHwe dd 2@yl ecafbonate
raw materi als at correspondingly |ower tenperatures,

COp&r €U SAAYR H'S iR M Ul 2 g CHRBIAH sin 2eHeelt of
%@'@gﬁydﬂﬁﬂﬁb'ﬁ@%ﬁgﬁi ved: i1k phenolyodsiaddeght G he

the nelt. The nelt heated to the reaction
toeipelEtyreecy Il mdnmpowasearof thee dirdust rdatbgnatmeore dre
rocess for the preparation of_pol ycarbonate fro
DS ST R brichol IS O e phefsAEerably
carfzanatye, f ddwe tHeeinpesmdp s atod herlbegiavti dendes fimes of the
180 to 220C, referably from 185 to 210C, ver .

gart MaHSH A pwfeelrt_e%a@ﬁ *¢ (R EFT FAgEEIednfepecially the
RAGHIME L QUid Rt WRd snest abt ighediinydroxyaryl compound,

are adjusted to be as short as possible. The mixture of
melts, on the other hand, can remain for a longer period
without any losses in quality because of the lower melting
point of the mixture of raw materials at correspondingly
lower temperatures, compared with the individual raw

materials.

The catalyst, preferably dissolved in phenol, is added to
the melt. The melt is then heated to the reaction
temperature. In the case of the industrially important
process for the preparation of polycarbonate from 2,2-bis-
(4-hydroxyphenyl) -propane and diphenyl carbonate, the
temperature at the beginning is from 180 to 220°C,

preferably from 185 to 210°C, very particularly preferably

from 185 to 195°C. The reaction equilibrium is established
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WD 2005/ 103115 PCT/ EP2005/003828 - 9 within a
wesiedesgeodivee of from 15 to 90 mi nutes, pqrafeoabl/yoss2s
from30 to 60 minutes, wthout renoval of the

hydr oxyaryl conpound that has fofned. The reaction can
be carried out at atnospheric pressure but also, for
technical 5 reasons, at excess pressure. The preferred
prigssuy @ inesidanest rtiale iofstfatdmatlitons i¥ feigmteso 15

bar .ahsol.ut T i xture of nelts is then relieved
iprﬁeof%é: (?Dllrystef Vae uh‘)’ﬁomrp < hé;J TR ] p‘)"'rletélsouurh:e %?m%a?lc (£ ghe
agjarsheth ity fdampchi tuhal0 ) fdaied prefernadd ot fdwmnan be
150 to 300 nbar, and directly thereafter is heated to
t37& 5RO U e e rEtA R R h REPSPUsuit b ovi L fephnical

examy.g a -undl & apparat td ;
arrané%d tafjtltj%g(, thr gﬁrgh \/\hi%'hult%hé;%rﬁ({)}%urcft/&%Iéofv\tiéélﬁeonl]n
tigplust hietlt ams thurliaigidrtee reelfimfm dphdratliohas pddlute.
hydr oxyaryl conpound that forns is evaporated off wth
any nononers still present. After a residence tinme of

fIHeMel dtr 3G MnIlEs i) thSUMRTiRGRIYV et O | PNEd Ywacuum
with recirculation by purrpljpfg’; at the sane pressure
r

SR sdhe Rrafferes wie wh ieacd B iakite £3@n 100 to
r,edA [ \V; %Tqrg:g t r e

(;ls)lolv\ﬁbg%’i g}r%r%nr%?%%{qgf%%b 16%;58, pr ef eraa%'l %?oﬁ%%gtely
tehnel=d frifear ,isarndeadigdatd yche hierlesf ttempescdpatedgania in a
sui.tabl.e devi.ce, the sa ressure 0 a .
B BRI CE Y o T GO B e A a9 31D having
kR 240G 1 1R AR d &S erattotudH Azt diee 2or2BE flows

Here too, the hydroxyaryl conpound that forms is
drgorrated fFfouliath &K imshdhe srsshiqd quessdnion Arths

. : ; S . _
s SRRl D T2 I NS LG St cn any
atortdre rsaret 1 Jgr gstigentand iter samedighperattiuies dhefrom 5 to

react.ion mxture is 30 relieved ipg:t.o a t.hird. vacuum

bt She Throstiiie BiCshiTh TR ¥ 30 "fl_ot}iso

el r Refrerab Iy fgaip 8y t el Zhdhaime Kb sSlif@thy the same
thereafter is heated in a suitable device, at_the
temperature, the reaction mixture is relieved into a second
vacuum chamber, the pressure of which is from 50 to 200
mbar, preferably from 80 to 150 mbar, and directly

thereafter is heated in a suitable device, at the same
pressure, to a temperature of from 190 to 250°C, preferably
from 210 to 240°C, particularly preferably from 210 to

230°C. Here too, the hydroxyaryl compound that forms is
evaporated off with any monomers still present. After a
residence time of from 5 to 30 minutes in a sump receiver,
optionally with recirculation by pumping, at the same
pressure and the same temperature, the reaction mixture is
relieved into a third vacuum chamber, the pressure of which
is from 30 to 150 mbar, preferably from 50 to 120 mbar, and

directly thereafter is heated in a suitable device, at the

same pressure, to a temperature of from 220 to 280°C,
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same pressure, to a tenperature of from 220 to 280C,

WO 2005/103hk> PCT/ EP2005/ 003828 - 10 ppef etmdoloy /003828
from240 to 270C, particularly preferably from 240 to
260C. Here too, the hydroxyarW® conpound that forns

is evaporated off with any nononers still present.

After a residence tine of from5 to 20 mnutes in a

PHEY d1e08lIW einom 2 OPti ®NEd o, Wikt etil kellyatpr@Ffdiubly from
punpi ng, at the sane pressure and the sane

t=perataqa®@C .t Hereedobi, otnhe Xiydrexys ryilelcdoswedndnttdiagd forms
further vacuum chanber, the pressure of, . which is fro

S SRR A rarer dbi Y (OO S oo et Sfter o
Rardi e | eferabiy 4 ram 20 08 4had 2 afehd Oreceiver,
directly thereafter is heated in a suitable device, at

ot 1 ogurel Yo rveissures c eyl a tekgie rlit (RwRing ¢ ohi 200 tgpme

SRl S Y AT AS0ONE A AL mieure o

hyedirieyeat yilnteo g afivnek Hdwmtvd orums chansvaporiat qoredure of
wi.th any nopnonmers still present. thSI;@thﬁfn nber_ o
S

¢
HESE rFEadtidh vEpor 3t drPR% adds TAhsk® §rioo

QAW §arh i FBYaLE, fF R - 4101 B £ddm tI® tWNdermedr, ang
stages i s changed, the tenperatures and pressures are

o et loo rhesspromidi gy | s duppted ith & TR lkndeniee, at the
n_order_ to obtain

the person 20 skilled in the art, |
TSR T R 19,3 IR H TS T St 450 ofS LAY C/

. G, C ' i . i s f
R S T G BT v T i Fo05 g of o bt ek Merom
RAYd A dor preher ablyy ftheMnld38:4R rl11@ompoulRe that forms
relative viscosity is determned as the ratio of the
viss cosigoragfedh glof yerh sbytihemoegics tdiel Vi seosseyt of
the pure solvent. It is generally determned in
di chl oromet hane at a concentration of 5 g of polymer
tTheonewnbdyr eoOft hesot viesdctat o2 5ra@r A derstaages) diamcehis

time of fromb5 to 20 mnutes in a su
case, for example, 4, mayE%e Ekom 2 to 6. If the number of

stages is changed, the temperatures and pressures are to be
correspondingly adapted in a manner known to the person
skilled in the art, in order to obtain comparable results.
The relative viscosity of the oligomeric carbonate achieved
in these stages is from 1.04 to 1.20, preferably from 1.05
to 1.15, particularly preferably from 1.06 to 1.10.

The relative viscosity is determined as the ratio of the
viscosity of a polymer solution and the viscosity of the
pure solvent. It is generally determined in dichloromethane

at a concentration of 5 g of polymer to one litre of

solvent at 25°C.

After a residence time of from 5 to 20 minutes in a sump

receiver, optionally with recirculation by pumping, at the
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receiver, optionally with recirculation by punping, at

twoe 296 20051/1503115 PCT/ EP2005/ 003828 - 18cTA=0P®05/003828
pressure and the same tenperature as in the last flash

or evaporator stage, the oli g&clar bonate so produced is

fed into a disk or basket reactor and condensed

further at from 250 to 310C, preferably from 250 to

me parstsuwd @mcy Bheprefg didnypdraomzb s otR80€ kst flash
or ]p_eéf%srigzbl'lrraet dsta;cé)en,]dence c%lllsr%onéoaar {gl;nerabl c% erg 2is fed
rmn"w es didkefer allakdt areatr 410 H8 Mdnd@sed Therther at from
pol ycar bonate reaches a rel ative viscosi ty of from

RS2 ta 310°28, ppeékapilyy firoonm2E0180t 890°26, particularly
particularly 10 preferably from1.13 to 1.24. The nel t
Ee%ﬁﬁer@ktw A 53 %g%ﬁghtanfioatth@rﬁéﬁllr@@ Offj r#éﬂom 1 to

vis S o dulﬁrk Eefl%bﬁjlg('{f&n final nplgeul arg Weiaht; ddh & times

fur reactor. The tenperature 1s
faforir@i0 3015 d @ B3V uipref ey erdylom 280n t30 I2DE0 minutes.

ar referabl from?280 to 310C, an,
D sy ark s F it e rarsatior o gaom 112
it 24 ar ,pr\@ﬂéka&ﬂ%} denge 1 tidves of . f4 orpaﬁ&i@ﬂa&@ly

m nutes, preferably from75 to 150 mnutes. The
Relefienad W SeoEi th &8 dre adjUsted to the level 20

required for the intended application and are from
1.18 to 1.40, preferably from1l.18 to 1. 36,
et ineul tarlleawiref ertais yreafq'tam Lid &raught34o Ithe sles sied

IS0 A2 S Yo 0 POl o8 oD SRS 2B 1o

GrurtHesK JQACtOF barsa&eaadfégcd&.tm%éwce QG PFOCES U om 270
in two basket or disk reactors arranged one behind

tthe 3@ dier, . pThadevapdyr £ riomomsal ltot B OPEocesststageslar e
i mredi ately 30 drawn off, collected and worked up

WHAG SRR i 1 Perrdt Bl 31 e@dolhepprassting 38 gom 0.01
IdY Of It ofﬂ}gﬂ ]g} gf}onp% dz‘ 't§§ éjfr?kgaﬂ.e NeCaYer & dence
materi a IS Can De carrie out or exanple

&Cim&rsdld’fg frroonDEE AL d B A0 Aut dRec st fierably from 75 to 150
minutes. The relative viscosities are adjusted to the level
required for the intended application and are from 1.18 to

1.40, preferably from 1.18 to 1.36, particularly preferably
from 1.18 to 1.34.

It is also possible to carry out the polymerisation of the
polycarbonate oligomer in a single stage in a basket or
disk reactor instead of in the two-stage procedure in two

basket or disk reactors arranged one behind the other.

The vapours from all the process stages are immediately
drawn off, collected and worked up. Working up is generally
carried out by distillation, in order to achieve high
purities of the recovered materials. This can be carried

out, for example, according to DE 10 100 404 A. Recovery
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WO 2005/ 103115 PCT/ EP2005/003828 - 12 and isol ation

%o bbessapanat ed nmonohydroxyaryl conpoundpdtyEp20@sNPS3s28
pure form possible is obvious froman econom ¢ and

ecol ogi cal point of view Thel#oriohydroxyaryl compound

can be used directly in the preparation of a

di hydroxyaryl 5 conpound or a diaryl carbonate. The

airsk igolzasioet afeadteorse e téids tiamguiyshegkar thecdmgpiund in

that, with | i dence tines, .th ide in the .
AR TRE o RER TR hE S ke i @ TS 'S b i and
RRAWRA c 1N Pkl Hrerd s afevgeaRt mondiRirl:§ka8F1 haskeiund can

reactors are formed according to the nelt viscosities
& tsehrdddigsatsly Sul tdls erarsaaiod @fe alesidFeryFor!

e, ;i 4 02/ 44244, WO 02/ 85967
c;%?rEJ ui’dl O%SgEf%%,r olr Ct%v?]\ib%!sﬁwtg‘:ﬂ reactors, as are
described in WO 99/28 370. 15 The ol i gocarbonates,

i ncl udi ng ol i gocarbonates of very |ow nol
R

TG LSk A P 18 By dact

Bhareans f 1988 REMEenSCreweof Widf ehenti dy/Pas ¥ vacuum
di spl acenent punps of a special type.” 20 Particularl
Suiveay d ansteersudt Indeorande firadduct igmsgfanthey renewed. In

pparat us, reactaors,. .pipes,,. p S val.v e
gteg‘]mn eog"i 9% meegtlr ’oft}%ﬁef K I@%%%S/ 1 yoplgg and. formed
Ncdeasahaldoyhaofmelity pal LLoSttaiad ess tHegodreaiseshiitable

up to process 25 tenperatures of about 290C, and
NeAESES NP iRed BT Protesy tiehgdt dures 422 2

ROVR Akouly 290C.0 St dd NG i he ol ey banatgyi®ldnate
obt ai ned according to step (a), a polycarbonate

hrdatprs | a8 cord etesofilberiv 130 Wbl oA &r3 Ui ght
constituents is obtained according to step (b) by the
addition of a foam ng agent and according to step (c)
iTheatoll iepsta drendeeam degassiing sileiydnatbansiean obfvery low
th polycarbo,n%e nelt into partial streanms as wel |l 28
molecular weight, and the pdlycarbonates are generally
conveyed by means of gear pumps, screws of different types

or displacement pumps of a special type.

Particularly suitable materials for the production of the
apparatus, reactors, pipes, pumps and valves are stainless
steels of the Cr Ni (Mo) 18/10 type and Ni-based alloys of

type C. Stainless steels are used up to process
temperatures of about 290°C, and Ni-based alloys are used at

process temperatures above about 290°C.

Starting from the polycarbonate melt obtained according to
step (a), a polycarbonate having a low content of low
molecular weight constituents is obtained according to

step (b) by the addition of a foaming agent and according
to step (c) in at least one foam degassing step by division

of the polycarbonate melt into partial streams as well as
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WD 2005/ 103115 PCT/ EP2005/ 003828 - 13 Dby | owering

twoe2pbessdas Wthin the scope of the preserter2005/003828
invention, a |low content of |ow nolecul ar wei ght

constituents is understood as lfeani ng a content of

|l ess than 200 ppm preferably |Iess than 100 ppm 5

The | ow nol ecul ar wei ght constituents to be renoved
ar;cdrodjerlgrtg) tdteepreysunec! Utie mionathedrsoopar yWdf the present

@%%ﬁgggg EggP droéﬁﬁvéléﬁgﬁgfunde ang drayqéﬂHyaryl

@oﬁi&qxluee&rsbqrbat&lde%t% RID GRS 3L f HIHEdrx tde less
invention allows the polycarbonate nmelt to be

dégas $E@ P oweid iy At 1t Hespartiarall it @d¥ure whil e

| argely suppressing the harnful re-formation of the
nmononers and w thout a substantial 15 increase in the
mblee dulwamoleiqgiitar Aventegditmerarcft it0rpEmtef bd ovemoved

nol ecu] .ar wei ght co trt are re ormed. In

FEHEORS (e TrARocdar el iR TSP O birReUnd
'dyﬁya¥8%§éﬁyﬁidBMﬁdﬂHHéﬁaﬁaleﬂydﬂﬁx Ll NhAhates, for
degassi ng according to step (c). Effectlve degassi ng
whiame Jeowdrengg - A0 sriensar th a:mdprdes@mreflm GarReHoT
residence tine of the nelt in vacuo is possible

because a foam ng agent is added to the nelt and the

meld petocean e quassiedy tdy augh ioneerariomerle dwe ethe
openrngs into the separatrng vessel (al so referred to

EOGE TRGRLS ﬂgelees%r H&EFTHEDRY, ML
@gqrttﬂaqn Hedhe-d Qaning ¥ 1y e dace; anea wfrdhe

is markedly increase on the "one hand and on the
cnehefrorhr@rtdort teef rrehret iregnqmeess el ofl thvity ol aﬁtub%tantlal

%l#ltc):sr’:]fean%e% Q:he molec ed I qqq:tl on l)ilymurﬁmef eldOO ppm of
Sam ng agent 1S genera §3 readi I'y vol at'i |'e

Qubsmaﬁeauuunqu}ghdnqﬁnsﬁﬂnnﬁnq315rﬂume frpamdg o

Liae pol%} Ltg'fﬁr,]g%ogfean.ﬁé;r Ivic’ellg oatt tq"reb tlhyeca[]rlhggnate
increases by a maximum of 2000 g/mol. during the degassing
according to step (c). Effective degassing while lowering
the partial pressure with a short residence time of the
melt in vacuo is possible because a foaming agent is added
to the melt and the melt stream is passed through one or
more inlet openings into the separating vessel (also
referred to as the degassing vessel hereinbelow). By the
addition of the foaming agent, the surface area of the melt
is markedly increased on the one hand and on the other hand
the partial pressure of the volatile substances to be

removed i1s additionally lowered.

The foaming agent is generally a readily volatile substance
having a high vapour pressure. Foaming of the polycarbonate
melt is initiated by the high vapour pressure of the

foaming agent. The foam brings about a considerable
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foam ng agent. The foam brings about a considerable WO
200263631051 1BCT/ EP2005/ 003828 - 14 i NnCrees En2005/003828
surface area, which is advantageous for the

degassing. In addition, a | owéfing of the partia
pressure of the residues of solvent or of other
volatile constituents in the polyner is effected in

tine rgasephas s wff K e Reresppartdtdr .1 sasdvardgsagaows fgh dihe

| ower residégl content s of volatileij:stitqul are

T PEHEDI 1 G SXPreted VAT 1N & 3%?3 55 a1 e 1o 5Y e

ldfquwihd el died Wt f1uditt ogaseotand aylddiu ds s

preferably used as the foam ng agent. 10 Exanpl es of

SEnSAB e Gty Hife M YA ris (odE@rtaSariBori Nalitng ddhase of
er., ! [

WLl Lﬂ%ﬁ%@y }ep'r Z{éd deldyme Te Jjioam @%y?e&el oxrkteé’ftﬁpal Sontents

partic erably water, carbon i de or
mift modert idred acerst ipardritculaard yimprefiercin e Mid rogekpekSed.
Wthin the scope of the present invention it has
additionally been found that the success of the

degassirmy gdss kst amdal | et eased difxtdlie foRMnert gases
degassing is carried out several times in succession.

PO/ Iogt lesdice fisamueferagant wwashrad ridia o saeing HIgnt -
%ﬁ@)l@g i s‘?ﬁ%&gl%a@o%(?nl %aa%_iérﬂ:% treeo r{icc)ro ,n carbon
carrying out the degassing | everal stages 1t nust

e cerigier, edvattleat, trleeclteasd dent endliinen. rEraifrmniowy agent used

S gy 1o TSR o o Bt 8
SURHRREE Sindl 858} YHALI QN ANd, dagradairBn. oA shait |

25 residence time is to be achieved by a suitable
configuration of the apparatus. If the foam degassing

LS QR hd QUi d nseveral stages,  Ihe i ndivi .

stages do not necessarllye%ave to be carried out in

exaGttlipriald ysdreen rfanmet .tHdeperidi mparessheof the degassing
epend

DGR e, SeBendion S Ae S04 MowPy Do
shagesvanaibe eald ied Qcdidifer entd wHat despectf fming

the division of the partial streans, the anmount

agent according to step (b) is added before each foam
degassing step (c). When carrying out the degassing in
several stages it must be ensured that the residence time
remainé low overall, in order to prevent undesirable post-
polymerisation, re-formation of low molecular weight
Substancés, discolouration and degradation. A short
residence time is to be achieved by a suitable
configuration of the apparatus. If the foam degassing 1is
carried out in several stages, the individual stages do not
necessarily have to be carried out in exactly the same
manner. Depending on the application, i.e. depending on the
throughput, the wviscosity of the product and the

temperature, the stages may be carried out differently in

regspect of the division of the partial streams, the amount
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WD 2005/ 103115 PCT/ EP2005/ 003828 - 15 of foam ng

agenbosrhestignperat ure and t he di aneter opctep2008/beiszs

openings. In order to inprove the dispersion and

di ssol ution of the 5 foaningl&gent in the

pol ycarbonate nelt, the pressure in the static m xer

can be increased by a suitable device, for exanple a

prfe Soame-npiageaini nohe aleanperatainenragtd |tdie |didmetdmnonhn the

to . the person skilled in the art that, as the

TESSr EH5iErEiEes, a larger amount of a volatile

substance 10 can be dissolved in a nelt. The foam ng

agent is dispersed in the polycarbonate nelt in step

() crAlest &9 dHRBASE | g gt Y rusEs fHrs R Spet @t myf the
[ ' it ' Agent ti I -

%gg]rﬁ%t@sg 1 lorpecskgegﬁgcﬂgm: Xers a{‘toe?ch%\/li?'ngtq{@ pressure in

hihgh -atiagcias intiy ool geoardm natereamdd oyare suffdlgienddwice, for

wel |l known fromthe prior art. The static qlxer .
;?P?Faﬁfolay BRES THE ST Itre 6 a Sl mikerit O th It 1S
I ARSAd hed Igededidki Mg eXargte ad) N4, AGntie
Statisches M schen in der Kunststoffverarbeitung and

T s stee | Inang 2 98 Shs tay erdaidRy tasounty 43) & 1opkat Sigtgybstance

| ing to EP 0947239 or US 6 394 644 B
ga)sﬁgrbsé o‘gT%CsQJlg}é}Q P aﬁmcﬁolgcp. or can

preferably be use articular preference is
given to an SMX m xer whose free inside dianeter

varies along the m xer_ , on account qof different mxin .
et @9 e PP arfbt e JRpYycaronate Melt in
Rardd calar Iy Jwafer aplder edUG A d bR y GASERNRsF | KB rsing
step-1ike manner, for exanple, in the  direction of

farsly dofs sedtvalrianl t hieh rimaghi ncheagaker .Canvesttdieana b embodiments

i nprove .t he djispersion .and di.ssgl ution of e
ggﬁ%ﬁglébgh%ﬁ%$t %?1%ﬁ§&%ﬁk§ﬁéﬂ%§%ﬁ§§%ﬂ%#ﬁ??ﬁ ééiﬁ%pate
ime 1 tshearst atu fitf im deart loarwdlel imsrvweasedbmytlee suri@blart . The

device, f.or exanple ressur.e- mai nt ai ni ng val ve a,
AT QA S AT 0 the er SO SRITS GiF (9 CRE Txer
aHidhats RSsdheM0 i@@t&&l,limm%s/ 0038280 Signer,
Statisches Mischen in der Kunststoffverarbeitung und -
herstellung, Plastverarbeiter 11(43), 1992. Static mixers
according to EP 0947239 or US 6 394 644 B can also
preferably be used. Particular preference is given to an
SMX mixer whose free inside diameter varies along the mixer
on account of different mixing elements, the free inside
diameter very particularly preferably reducing in a
cascade-1like or step-like manner, for example, in the

direction of flow of material 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 a suitable device, for
example a pressure-maintaining valve or a throttle. It is

known to the person skilled in the art that, as the
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- 16 pressure increases, a |larger amount of a

wal abbbgieuhst ance can be dissol ved in apCEiER200B#003828
nature of the polycarbonate nelt on entry into the 5

i nl et openi ngs accordi ng to'sﬂéb‘(c) prior to the
relieving, specifically the presence of one or nore
phases, is critical to the success of the degassing
amesshere sitrahiddges ofa therqeocessintThel degasisitigle ssubstance
%ggigén fgggléu cg§§Imel en all the volatile
conponents,” inc uding e 10 foam ng agent, are

conpl etely dissolved before the relieving. Conpletely

di ssol ved within the scope of the present invention

nesh S ahEe tHe P RAUANBGHA D ARSI "G 07 RN £NETY into the

[ -5Hg%§ ' ' vent nt.ai
t r%?getfn and%ﬁhg%%%%mé%agg%g%ge@. E?r%ggﬁ f9%he
pa Mcaribgnatspare] i ddlely Hhe gusdarssanebubbt esr grore phases,
droplets. o ntry into the inlet openings. In
par e e earﬁLhcgceaSgsen?é ﬁﬂ%ﬁ ea%a%sgjer}? 384 %
showid ihe, comlred el ol ss0lmed. dies syt s afa FOBM Ngrly
20 agent, the pressure and the tenperature are so .
chvsar s Widie Fbafiy) Wieitl s cOmaels, diksoiders the
[ - ygar hgnat I ; 1ang
tfebrfalt[pT{e"lL(lr:{‘1 Ea%le ne’cessarcso@oért?%ge%l?npi et e&dl ssol[%t%%% of
argiairetviiog .arCanmurtte of 41 s vl agertidependsorpe hef the
nat ure of. the foam ng agent. It 25 is kngwn to th
ARSI T TR 1 Tt PEP L Y Ve nate melt forms a
tBMAratdHA Ofmdk oty Garhonaie dwltent heorBd MadN therein and
sol ubl e  anpbunt of a foam ng agent increases as the

prEssideq isanindRoTan Tiep SgetOSTOMAE Ganet chigsen
ta%a%tta%.r}lg r%mru% eefwnclrsoﬁlg?ec%h%er( Leg'}%r%&@rﬁﬁ@ inlet

ut consi dera oam ng onate nelt
afdesrinysessure relieving on entry into the inlet
openings. Wthin the scope of the process according
to the invention, a small anmount neans that from WO

200903140 RCT/ HR 0O R0EB 28 ent lthat has been mixed in
should be completely dissolved. The amount of foaming
agent, the pressure and the temperature are so chosen that
the foaming agent is completely dissolved in the
polycarbonate melt. The pressure and temperature necessary
for the complete dissolution of a particular amount of
foaming agent depend on the nature of the foaming agent. It
is known to the person skilled in the art that, at a given
temperature of a polycarbonate melt, the maximum scluble

amount of a foaming agent increases as the pressure rises.

The foaming agent should be so chosen that only small
amounts are sufficient to bring about considerable foaming
of the polycarbonate melt after pressure relieving on entry
into the inlet openings. Within the scope of the process

according to the invention, a small amount means that from
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0.01 to 1 wm.%foam ng agent, based on the pol yner
M@SS00%s0:added to the nmelt, particul arl yp@ras2005) 03828
fromO0.02 to 0.5 w.% very particularly preferably
from0.05 to 0.3 w.% Despirté’this small anount of

foam ng agent, the 5 relieving is carried out with

foam ng of the polycarbonate nelt. The vapour

r.@ss e 10fwtt.he fozanimyg aagent, fersddhen t@rperdiier mass, is
prevailing at the entry into the inlet eni ngs 10 of

ereledle &5 St MStldp ROt iR Ws PRtk y from 0.02 to
QORCGRL kat Ln-of fHeam Ng a3y dfe Aha 8l dod o fopmdl

to 100 bar, preferably from2 to 60 bar and

Part Weul3ar IDg sprigfeertdblsy stfaldmar@uwrd 40 Faamir® Bafeyte, the
duri.ng .or_after the additian,of. the foarm
trﬁ:'el lﬁollf/1 SarBordtd v ' ¢ary lbteh hfeoa "ed rO@co
meafcer ably heated. An el evated tenperature neans an

el evat ed vapour pressure of the volatile conponents,

so that the formation of foamin the subsequent

42 QA% 3o o %x%%%ﬁee%@%@%%%a@{%atag%toffaﬂwche

vol atil'e constituents Is nore sinple.” Suitable
appe@eatys: reo preeatilngiorate ddle g taypdlntcartionadtrel emeinenings

are kno to t.he person skill in the.art or :
e Rt R aerae heiP st iansrpretion
f fhealiexchangerih g Rg 1t atd & v er o 290 bar,
Preferably, the tenperature change in the nelt from
trefegaidy dromudi ticor bPatheFbaflitg Agdeil f Pr&ftgspPrly
i#H o the d nlet,Qpeni ngs according to step (c) is not

nore than 100C, preferably not nore than 90C. The
tenperature of the 30 pol ycarbonate nelt on entry into

SR G SRE Al TR o BE0RS [SER asen.
ket ipag yefartdasaae yedrdarat dattldateaaf tier erdred i dxeferably

the inlet openings to entry into the WO 2005/ 103115
PERLES2 08y FsyPa ed gemperature means an elevated vapour

pressure of the volatile components, so that the formation

3 ez %rﬁ.tYCarbonate

of foam in the subsequent degassing is assisted and
separation of the volatile constituents is more simple.
Suitable apparatus for heating or cooling a polycarbonate
melt are known to the person skilled in the art, for
example tubular heat exchangers, plate heat exchangers or

heat exchangers having static mixers.

Preferably, the temperature change in the melt from the

point of addition of the foaming agent to 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 on entry into the inlet openings is
preferably from 250°C to 340°C, particularly preferably from
260°C to 320°C. Further heating of the polycarbonate melt

after entry into the inlet openings to entry into the



10

15

20

25

30

degassi ng vessel is also possible if, for exanple,

weatabs c1o031uses are used as the inlet opemirg2a0d/003828
relieving menbers. The tenperature difference between

the entry into the inlet operdiengs and the entry into

the separating vessel is 5 preferably not nore than

100C, particularly preferably not nore than 80C.

Aegersdiimy tvesstedp i)l acheogesl iydar bdnatfeormexanzsle, heatable

introduced into a separating vessel through . nl.et
&ﬁg)r?isn§‘§ei ﬁlsféjtr taisalt%éljolrgtertearpsendfngfsr S .’%r]tloevzld1 g members.
Kigeh t epfirfrerailey dirfaarfankd dear wkerkg/He attry into the inlet
particularly preferably fromO0.15 to 5 kg/h. The

pESydaIsoface e ety dintey &di mepar el atasipl 1S

I ' I f_f n 0.1 20
(5055 B, R BT P pRERT Dok, 20Ty o

sfenahly fgoem 0.5 to 5 nbar. According to the
invention, the tenperature of the polycarbonate nelt
on entry into the degassing vessel is from250 to

340C, preferably fr 26Q to 320C and articularl
Mg, T herroio. 3060 PO P BE o dbonate TREoduced
1%t @At diHE tdsSiepalriudl iMesspdhimaghid Reartial

i nl et openings from above. Accordingly, the inlet

Spamamss o €1t -ed i %Téqfﬁperpqeefngzﬁm@f i 0.125 to
' W T i i
SRR B P LN R AP UAIESS o,

arranged in different planes in the upper region of

the separatin vessel . The inlet openings act as

TG BHIHG TR TR jortaite s bs gh TR e vessel
kv ithese IRl igpd g eers-ds ¢.he tPrapsLr | GsSeferably
produced thereby. The pressure loss is given by the

Virssod -ty tef tthenwot y s et ulanyy dy ¢ e pdplendersem dh- 5 to

t d g t tyre. and,t he o d 9 A th
oS! T e Erbase Rt M I c
qaristdatrientas eamek ftoam rentagentntd Hehd aaphping ankssel is
from 250 to 340°C, preferably from 260 to 320°C and

particularly preferably from 270 to 300°C.

The polycarbonate melt is introduced into the separating
vessel through the inlet openings from above. Accordingly,
the inlet openings are located in the upper region of the
separating vessel. The inlet openings are arranged in
particular in one plane, but they may also be arranged in
different planes in the upper region of the separating

vessel.

The inlet openings act as relieving members. An important
design criterion for these relieving members is the
pressure loss produced thereby. The pressure loss is given
by the viscosity of the polymer melt, which is dependent on

the product type, temperature and the concentration of
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the geonetry of the relieving nmenbers. The

wel abbonsdiias bet ween the di aneter of thepdorep20082003828
mass flow rate, the viscosity of the pol ycarbonate

melt and the pressure loss 5 i€ known to the person

skilled in the art. When interpreting the pressure

| oss, the person skilled in the art can disregard the
efcflect lef dchnes tertuegitrs rrcaderdmirgp adgeret, d@he throughput and

interpretation ording to known.rul es of technol o .
e SEGTREY e pteceure 1 gks TEAF bd RSt L S0 THAtLD
Hae walksoltee JIreside Jefiile RIHd Y dHH anddie ildetrate, the
openings is sufficiently high to prevent foam ng

pefsos L tantady tha ealveamanatpefilifgSndrddifi my arsayre 1oss
Nt Lake, Qloact%ﬁal #Ja?eﬁéé)r% %irﬁletd has & ef,8d thed nl et

openi ngs. 15 et openings are, for exanple,
hortesaretsigt $he qaldssthnwoZzises héreeiprafdcer ,skinlleed in the
plate (also referredq to the nozzle plate). Nozzles
GiE et SRR (HE (R CThaTes S oy eoent, so
Rirat-e.anl e il gl tiYi dil A dd¥d Rle dvgodrdiid £ kdress.
20 In a preferred enbodi nent of the process according
tte ahme L agw érit ks s ittHee paitts alrestsugmrsl fs tHwould be such
l.ycarhonat t C |.de - Q37l €8,
R s R A LW
dipeedtigs it eufife cepearlat imgy? S o/gasetent nfadmichy dod fowe
pressure prevails. Preferred nozzle . di@ggters are

FREmY0. 18 %0 B 5mi™ ek (IRUFAIS, grdier i 4PeT rth 13k place

A lukes MRy @l heised asd heaidd efpapapidgs. The
tubes are 30 preferably arranged vertically, and the

pol ycarbonate nelt flows through themfromtop to

ot.t am M:ferra%tqu di_aet r%( Q %é 0

pz}llrltti‘—’l(]:D ul Iear31%yl eptr eterab %/S farrge‘r? %osrt %" L{rrlrﬁm Ioeg or"8lots,
2(305/e10 30k IRCT/MER200E 033828 n 2 20 atden @faw thwferred to as
ptrheef %rorzez ee o) %dtl erse.n tNoozf z 1t ehse aP rreo CperSeSf earca(‘boj.ry('j ! inrg the form of
bores in a nozzle plate. The plate may in principle have

any thickness.

In a preferred embodiment of the process according to the
invention, the partial streams of the polycarbonate melt
are each guided through nozzles in a plate arranged
horizontally. The bores open directly into the separating
vessel, in which a low pressure prevails. Preferred nozzle
diameters are from 0.8 to 5 mm, particularly preferably

from 1 to 4 mm.

Tubes may also be used as the inlet openings. The tubes are
preferably arranged vertically, and the polycarbonate melt
flows through them from top to bottom. Preferred tube
diameters are from 4 to 20 mm, particularly preferably from

5 to 15 mm.
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to the invention, the tubes are used as a heat
exchaogero31150 that end they are in partimeet/@p2io0s5y0e3828
formof a 5 parallel bundle and are surrounded by a

heat -transfer medi um prefér&@ly aliquid

heat -transfer oil or condensing water vapour or

heat -transfer oil vapour. The length of the tubes is
preferably from 300 to 2500 mm particularly

referably from 500 to, 2000 Jx 10 ;The tubes of_ the
B dotrhn St Reregy oo dirsds Tagding
tthe tepamsidma oressele tieed ndievivberl daibethest @x&thanger.
formed that_ the polycarbonate nelt is not yet foam ng
F$ ithagntedSs Ry tasulidy Redtl @dHandertherfeimusds @ 15
g%xfaQQeqarﬂL&véﬁ% %&%gg %rftﬁurﬁ&ﬁ{b} & !T?éarg—adfbr%fer

iven pressure loss. The pressure | 0ss in an
imedii ivindu gr etfighmblyy adependehthemt tthaanwftanr eoiof qthecondensing
polynmer, the tenmperatyre at. the.inlet and qutlet aof
PRPCUBEP T He TP BTUHRUE B fa-L prgsitts apricndth of cthe
\ltd ligs gaRstdidrant S xadm t3ve ivd efscandmat gahe 2hlarly
outl et of the tube. The polymer foamforns only at the
sutslferadilge forom RO Q ke Y t"He separator, i.e. at the
i nl et openings of the separating vessel. The dianeters
of the tubes are preferably from4 to 20 mm
(Taret itellesy lof threferalllar fireom xdhailgamadiozzdiesyly open
ich are used to 25 increase the pressure |oss, . have
SRS BTG (O GG S T or A - T DR 4t b @Pes
Mhe The fased oWy altee RRI1yddhede d 0. ids tio20/et
kg/h. Carrying out the process according to the
ifPPEHEIO R USithreE 130 v Iveathesic rargerngnovi e tubes

Bl ST 0 Ao IRALL 1, 05 G000 4 Nl v
RCH=ERZG05/3338281e -prXissultre Idisst antest betdieeidudie tube is
ié%g)%t cgige%r gioﬁgf‘tyhetneﬁgastgglrxge? a(;nfc’: gcsrﬁe ngodl_}pn?eirn,t tthoe rgedﬁﬂjg}argure at
the inlet and outlet of the tube, the throughput and the
proportion of volatile constituents at the inlet and at the
outlet of the tube. The polymer foam forms 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 preferably from 4 to 20 mm, particularly
preferably from 5 to 15 mm. Nozzles, which are used to
increase the pressure loss, have diameters of from 0.8 to

5 mm, preferably from 1 to 4 mm. The mass flow rate per

tube is from 0.1 to 20 kg/h.

Carrying out the process according to the invention using a
tubular heat éxchanger provides a preferred method of
heating or cooling the polymer melt, as described

hereinbefore.



between the partial streans on entry into the
sepavasyngp1nsessel , are from5 to 50 nm peefep2abby003828
from10 to 40 mm 5 and particularly preferably from 15
to 25 mm The residence time 6 the pol ycarbonate melt
in the separating vessel nust on the one hand be
sufficiently great to all ow adequate degassing. On
tIline,e ditﬁe:radmﬂj betOvarmweer | inltetmegtemiotgshe mQﬁﬁlgn’Qﬁatfrom
s ot to ual i t e carhonat e,
da 8si't ence da Ilt’heqld?nﬁthyorc{ltrf'(r];ej‘LL sg%la%a g e

ms@eri s Q:Fbr(tﬁ)al syl al yermaty imye tIHtansé;ﬁhratlng
m nutes, particularly preferably not nore than

HeffSds. 2B IFFOP furiherd é%od%fr%ﬁraé? % Her Bp o]c%s"so 40 mm
APl ng Lo 408, Oﬁfé@}a}:% g, 1e5idenae i e can be

i nfluenced by gui el ements. The function of the
gui de elenents isto Iengthen the residence tinme and

thes .1 ncr e ur f ace ar aof t.he
e R DRI oS e e B Sl oGt
fRip el vefspematad cisheats, haﬁ{debé aslisheetsntly

wires, wire netting, link chains, narrow netal strips
A tmald@s»f R E s -Aata s oman g i e tisde, ha

e | r
\A%Q/'eq'_l tn'ﬁhorl zon?%l ytc;@gi%rm 3&9%{?’5 not te¢ 1mpa1r the

st ant’i a ‘es” of such guid
e;tua“ﬂmttys omrtéu&jqxdryctaacborfaﬂe eXJarmlzeasmderEE Atlltmmf&:&ie

EP- A 1095960, i cul tor T ed
e P IR 179 TR 1A TR of i + B A TIRPLY ROt

HEardanged whsdst ataldylher o addabip dde more than

separating vessel. DegaSS| ng of the polycarbonate nelt
i migngieder ably i mproved thereby, wthout the
occurrence of harnful back- cleavage of the

pol ycar bonate. WD 2005/ 103115 PCT/ EP2005/ 003828 - 22
The anifnes- ey soeb it raarge (b i thaigitgeess desivrdiingsto the

,on > r{,h%hvg rreessidc‘{)er{]coe_E ttlonll'lec hcaoﬁebeanlortlpleder?ggd aDy guide
artanged

elements. The function of the guide elements is to lengthen
the residence time and at the same time increase the

surface area of the polycarbonate melt.

The guide elements may consist, for example, of perforated
sheets, profiled sheets, wires, wire netting, link chains,
narrow metal strips having any desired cross-section and
the like, the guide elements preferably being arranged
substantially horizontally. Examples of such guide elements
are described, for example, in DE-A 10144233 or in

EP-A 1095960. It is particularly preferred for the guide
elements to be in the form of wires which are arranged
substantially horizontally in the separating vessel.
Degassing of the polycarbonate melt is considerably
improved thereby, without the occurrence of harmful back-

cleavage of the polycarbonate.
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substantially horizontally. Substantially horizontally
wowe b s mdasscope of the present inventigdr 20852003828
maxi mum deviation fromthe horizontal of 20. In
particular, two or nmore w re$2shoul d not touch one
another, for exanple by <crossing. It is possible, for
exanple, to provide a plurality of wwres in a

plurality of planes, neither the 10 wires of one pl ane

nor the wires of differen Iane t ouchj

AR5 Her o9 FoY ReurEi ool Wiree A 3 GRdEF 4 % Long as

RN ek the Ardanrged asmsaeqmarai |l epairaddrefed 0
one another. The wires of a plane should in particular

ﬁa@@ta@ﬁl@d@b@ Ymrlrmntmﬂrlef 1 I sEG NN lday drorjgontally
QJll‘érh%lnl ?:)ﬁ fsfc]o%eolo%net% r\@sre scbq.rn%eq{tqurp%aﬁéj% x1mum

WTes o ent pl anes any desired ang

ehakituert & roRe t&féotﬁaﬁrlzoml Wi e°0f 1di phetestular, two or
pl anes preferably forman angle of not nore than 180,

perE euilrads phyndfdemedl \ffclf e 3qatders0 fomavmple by
particul arII){__ Rrd ef er ahl f f_f J.om. 7 70 tlg 1e0 ﬁ;lfd)\}lraee

0
cr SS-l SSl
Vidaal Wi res 5o a(ne ar & Nob st'r

@amaiallalt,y dfhazﬂxw:stajrn@ arglre 1afc vt ke wWilrsese0f neither the

different planes is determ ned by means of the nedi an
Wikes Prefdfemdé S W eha ¢ iseLhaAiGen: s

%foufahqrﬁgld?q@ AR IR0, R PYitd.cllan) o reharalde fhofideg
nmto nmm The advantage of wires that are arranged

smnbsat @ritaarwl I ythdyomabomealaxgraamdar%lh;ﬂt@‘retﬂaﬂdl%y parallel to

\S?télggtg%h%% bﬁtat \I;]\AM{OIEXD oqg an\?ﬂ@_l.laé'% ggnt hl.e Sgbal s rDt‘l ncqglar have

ar €a

the JiRhal JRLES @loQf ttﬁ?sfh W goe ﬁBgeBt}%r p(ilfy%agt?.%%tlﬁity of

melt, effective surface renewal and hence goo
@l@hm$g@foﬁvm$ra1&| rhetwieksd t Hdegasi sace. ahicf figwrent planes

A A S0 0b i 4 B ot Gogmi s Gpiler. The

wlrress of reHj e denltd -plmrefs fpgierablsc diternpadry reetgIneldf not
can formin unfavourable cases, i.e. the polyner nelt
peited$hay 169°t heawkieslaThys Predesabd yurtadaermasioe to 150°
resi dence ti

very partlch%rly preferably of from 70 to 110°. If the
individual wires of a plane are not stretched in parallel,
the twisting angle of the wires of different planes is

determined by means of the median line.

Preference is given to wires having a diameter of from 1 mm

to 5 mm, particularly preferably from 2 mm to 4 mm.

The advantage of wires that are arranged substantially
horizontally and are preferably stretched between opposing
walls of the separating vessel is that, with a minimal
contact area between the metal material of the wire and the
polycarbonate melt, effective surface renewal and hence
good exchange of material between the gas space and the

polycarbonate melt can take place. With vertically arranged
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di visions or to degradation of the polynmer as well as

two anoS/ioswisase in the nol ecul ar wei ght PeT/HA2005/003828

re-formation of volatile constituents. Al this can

be detrinmental to the qual i't)?3of‘ t he product.

Experi ments have al so shown that a network, net,

knitted structure or the like of wires, as described,

fugir esxa@pImdj dm MER-dx up 095 Igigiil vhast sequshdemigynmenp nglt can
u j.or _hagl.d- up. of_ pal ycarhagnat I t .

j%lr?%c i(‘iglngl norE?ij Vio uera%llreescf)a eesaidiln'ge 1 ot ueegjroaa;e{;fef%nn%o]fg trlﬁue:leS up

el e wilhesaddidion,eak aumarfed cMrtdblshesisi dartbd heime

like,  horizontally stretched wires bring about good

SeYArAEh B £X HETEHRA SRt iRl REGBI @il et as to an
eff el IR GRIRAL IS SULRAR AR (Y Adergxehanae or

of material. A higher viscosity of the polycarbonate

sl la tlidad ssonai it uegtttrer Wi lsle titdentdagalbeydater istement s;o the
to _a.mjar | d-u t eater | ayer, thicknesses an
g & R il - I nalh AR S e
ke wealky catdionadrel vlld Skl udowmeadtds liikde @&f Siiges, as

and is drawn off fromthere by a suitable discharge
FERsEL e hr fSampianl yedm ﬁﬁr/f‘@ or &5 dH&hdide @ tendency
S

I ' I ' . ' t
T R D TS o P S B Al In i o che
vesslioriss qir eéfter abined n loonice Hordagsiaddatim tep the

poi.ntin downwards. The angle of.the cone relatiye . to..
BRA 5T 2 0t A0S Bler S AP P g S50, =1d the Like,
PRIty pefaratly JindB B30 dp Aoutd Gdde £aserfion of
very high throughputs (for exanple 30 greater than 12
ttHendeapers s gnd jacqnuh sss it eef?f@ctclﬁfﬁﬂssé fncreased
GRSt Ct] [ i . _separ ating
vesse&cgﬁst%%%p%%aﬁ%% chg:aot%e}el;,asle'ach of which

has a discharge nenber at its deepest point. WO

005/ 103115 PCT/.EP2005/,00382 - 24 The | | ecul ar.
\%}ei%glt?tjhecro ﬁ’ploslfr?dgsl e poafr'5 ar 8d ot yclanr%osl}aetpe (r%ﬁolv%c glﬁe e with
forerd-wifsd hRidmaalg Ageid «ehdads t o a major hold-up, to

greater layer thicknesses and longer residence times.

In the separating vessel, the polycarbonate melt falls
downwards into a sump and is drawn off from there by a
suitable discharge member, for example a gear pump or a
discharge extruder. Discharge is preferably carried out by
means of a gear pump. The bottom of the separating vessel
is preferably in conical form with the tip pointing

downwards. The angle of the cone relative to the horizontal
is preferably from 20 to 60°, particularly preferably from

30 to 45°. In the case of very high throughputs (for example
greater than 12 tonnes per hour), it is also possible to
choose a construction in which the bottom of the separating
vessel consists of a plurality of cones, each of which has

a discharge member at its deepest point.
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wor ki ng-up. The vol atile constituents separated off 5
woepeby/1os1a@nsi derabl e proportion of whigdr /2805y 603828
of the diaryl carbonate used in the process, can be

fed back into the process for% he preparation of the

pol ycarbonate. In the process according to the

i nvention, furthernore, the 10 concentration of
phenolic C}Igroups in the pol ycarbonate obtained in

erably from 100 to 450
|1§?§) e R 3 el 2R GeR RS fthe
epnt(0f caln eastr&Q W %hee TRLGIiald )ég%&fﬂ?tamtﬁt@i €313
heat 15 The activity of the catalyst is so reduced

Mﬁ’é‘r’%&ﬁ’;@ Hpat Tife Vicdadtliloh G StatgeinF pre@praitad®d rom
%%%txje% NG lc%r%tl%% le plr%p%rr%qror} Q)faxgil%l'? Jd’f{gl@is of the

reaction in step (c), al so poss eiln a
piriefrerlr exzhr@dmxhammted)flrt itele mrentdsen taar?eadokdarback into

|nh|b|tor to This is ca d out. es eC|aIIy
i =g A1 i FHeRRE A R e ity it v ol
deacti vat ed to the extent of at least 80 w. %

I nhibitors are understood to be conpounds that
iTmhithiet Priee Sdisn@daey VMg dHeerfileali eadticons furtdiermore, the

q:%(f‘llc%ln\ée:a@% erof aer{olyl egﬂygggﬂlgx?sgr%%{jg{}ge?fpgl%g%onate

pol ymer can t e avoi

measmdy itno sﬁdﬂa i (@hi hist qrrse fafriz@rl vt Herqor eer atd oY fppm.
pol ynmers, which still contain nononmers and reaction
products once the polynerisation reaction is conplete,

ifhe @dern i@ rieduged he)cony ¢ite rfr oW MRILAUAted to the
wei ght 30 conpounds by thermal processes. Suitable

ieatvieitt orts aftorl geeity G dnat.e qﬂmaédyb;detaﬁet mtted by heat.

i f f '
DA ere B 260 TOITIY T ERs00R D0bhg Herey thar the
sw@htaQnL@m:iangd&ynpﬂayﬁnuﬁﬁ(ﬁxomncqﬂnxnuing igt rgrep (b)) .

acids. The pKa value of the acid should not be greater
than 5, preferably I ess than 3. Exanples of suitable

a6l rde@ReNERIsS AL faidhe- Rhestheld GraGbp (), it is

phosphorous acid, 5 pyrophosphoric acid,
[lsep PesHdrlicc 13jb|ad prmﬁ%ﬁg@ﬁé‘}qdclment of the invention to

add an inhibitor to the melt. This is carried out
especially when the catalyst in step (a) has not been
deactivated to the extent of at least 80 wt.%. Inhibitors
are understood to be compounds that inhibit the kinetics of
chemical reactions in a decisive manner. Quality-reducing
changes to the polymer can thus be avoided. For example, it
is necessary to add inhibitors after the preparation of
polymers, which still contain monomers and reaction
products once the polymerisation reaction is complete, in
order to reduce the content of low molecular weight

compounds by thermal processes.

Suitable inhibitors for polycarbonate prepared by the melt

transesterification process are preferably acid components,
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aci ds, benzenephosphoni c aci d, sodi um di hydrogen
ploogpbat Eg311ori ¢ aci d, aryl boronic aci dspecT/EP2005/003828
hydrochl oric acid (hydrogen chl oride), sulfuric acid,
ascorbic acid, oxalic acid, bérzsic acid, salicylic

acid, formc aC|d acetic aC|d 10 adeIC aci d,

citric acid, benzenesulfonic acid, t ol uenesul foni c

acicd, adodewyilshenz drdgd feohi acicisd amd ealtlersoptdferstrong

%an I- bsthiuteq_bendgqﬁgg%%ﬁgic a0|q§duﬂ:tr|c§reater than

aci terep al’1¢c aci al5 ¢ ac stear
acGi cﬂaraa'fcéramﬂlyerlefsai tohaacids, Exaeipd hlaf igeis filch &sid
chl oroform c acid 15 phenyl ester, stearic acid

HITBIIGEE Sa Getox YRR PSSR GA L © st RhosphPrawy acid,

t a ter f
abovg% ti ornlgz ag:ll%dsqﬂlﬁcﬂh g O%%rceea%ald) gﬂeyph%phorlc
ta@h@@nemrfzcane(pmmpdicestceras;lqohom@im cimdrcwrergmosphate,

hasphar qu aC| ester.s ho ni i.d _esters,
jRisihet FLER G A Wt G Hiush (pvdrogen
ac¢ildbastear,s saﬂetuxfzttdw%rcfenmtemkﬁd hati gensrat & atd,
under the influence of water, such as

QENFCE6- A pHsslpfive,C @Icﬂdancfﬁr@lﬂ@ atdBpmcetic acid,

t
pref%qra%@y dsjhﬁlﬁggaoasct Eos %grﬁﬁ%fygﬁ 13,
mhdsmnnmmnqunmajaq1¢fophmh$dxﬂhan2ﬁnehuﬂﬁ¢pdghGsphmramd all
acid, osphar.ic ac benze ephosphoni ¢ aci d
S P T T a2 B L R S ot i
Eids, té%@ﬁﬁﬁﬂéﬂﬂa(écﬁﬁ|hﬁﬁiH%Hﬁlﬁb RenzenasddfaNifLeid and

acid, 30 toluenesul fonic acid, dodecylbenzenesulfonlc

_I@rarf@tm aggtdfer qﬂmwhl@mﬁaa FEh [Reh 2B forie acid
&%&%&1 agld,. chlgrides such cﬁﬁ] o“ °f °cf Qf;‘%égpﬂ benzoyl

ster,” stearic acid
@éﬂmwdeohlamd @é,scar&*ﬁtaﬂm \@m@ammd brldged esters
PET P20 5/00382 ers %gnl e;;ers and
5§ B §“e&f Jt%e t?oci/le S e SR as,
frl gl 1Eorlial urnes WL, gHdhpresties scphasphord ¢
acid esters, phosphorous aci d esters, phosphonic aci d

onene A EHRLS s PhasatsHshiac igbigpters, dimethyl

sulfate, boric acid esters, arylboronic acid esters and
other components that generate acid under the influence of
water, such as tri-iso-octylphosphine, Ultranox 640 and BDP

(bisphenol diphosphate oligomer) .

There are preferably suitable ortho-phosphoric acid,
phosphorous acid, pyrophosphoric acid, hypophosphoric acid,
polyphosphoric acids, benzenephosphonic acid, sodium
dihydrogen phosphate, boric acid, arylboronic acids,
benzoic acid, salicylic acid, benzenesulfonic acid,
toluenesulfonic acid, dodecylbenzenesulfonic acid and all
other phenyl-substituted benzenesulfonic acids, acid
chlorides such as chloroformic acid phenyl ester, stearic

acid chloride, acetoxy-BP-A, benzoyl chloride, and also
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5 esters and ot her conponents that generate acid under
twoe2009f1asanee of water, such as PCT/EP2005/003828
tri-iso-octyl phosphine, Utranox 640 and BDP. There

are particularly preferably “sdit abl e ortho-phosphoric

10 acid, pyrophosphoric acid, polyphosphoric acids,
benzenephosphonic acid, benzoic acid, benzenesulfonic
&eitgrs,t @m@wﬂdmim@@@dmmmmm fedyiee -

aC| and t her phenyl - ubstltuted e zenesulf ni .c .
a0 il " Y S A SR S acia

efstt%rr% ,OfpHdwp rlave kb deideansed pﬂﬁsﬂ:&mor&ﬂ@ @asid fdters,
exanple tol uenesul fonic acid esters, phosphoric acid

PHOSEROTHIO STHET GLRE s d ReHtiet f.° 1 hIRGFohi @mgipronic acid
%%tt%&% ang %tt*iLFef %ﬂgﬁ}%ﬁ%téﬁt gRAghale AGH WS the
vvat Suc

he 1 nfluence as tri-iso-
osﬁﬂhghm&phﬁuwaddﬁrammﬂ1&40tandﬂﬁdlodﬁy%pnnﬂphknﬂﬁu
gtpreference i S %Fyen to the use of ortho-phosphoric
d.2"9 ! acid, benzenesul fonic acid,
toluenesulfonlc acid, dodecylbenzenesulfonlc aC|d and

al |l other phenyl - substituted benzenesul fonic aci ds,
NG TH $6 e PEartsi CEaH LY axtadier iy t?rqlé@éﬂeésqlé?@tﬁhosphorlc

b t I
i RS FU S Totilidhar ¥ £l ©
ésireres1e phves dhadri ik tacmcbarbebezcadﬂeactud} s@rizkndswuichior acid,

%&iﬁ)’%ﬁ%ﬁf @1§|0naia blc{%i g%%%glde%ﬁ}ﬁthe aci.déa??dld 211

IFRGE RBRISIY. é&gﬂ&w&ﬂlﬁanz%ﬂmmﬁ&mdfdg 0 481 also
freed of nononers, exanple, in the preparat|on

GEGEEES mar@ma%ﬁeeﬁa @rnci i rest fishaf ridiecabare-
\é%#gﬁf%%é/a&g%% S%;I}’ daesvzgorgﬁxo%]fzeot()ﬁfe&19‘25| Ua fonic acid
mﬂnmnersphm$ghgﬁﬂtianmﬂhaﬂ&ﬂq& tﬂhﬂ&ﬂﬁdnauslapzﬂ esters,
AL RS op s, e Sl L0 O enerare
G:ﬁrird Qﬁhd?slit tHd emAneaddidi onteir t hvacids trl—iso—
octylphosphine, Ultranox 640 and BDP. Very particular
preference is given to the use of ortho-phosphoric acid,
pyrophosphoric acid, benzenesulfonic acid, toluenesulfonic
acid, dodecylbenzenesulfonic acid and all other phenyl-
substituted benzenesulfonic acids, and also esters, semi-
esters and bridged esters of the above-mentioned acids,
such as, for example, toluenesulfonic acid esters and

phosphoric acid esters.

The inhibitor can be added in solid, liquid or gaseous
form. In a preferred procedure, the acidic component as
inhibitor is added continuously and homogeneously to the
product stream, which is to be freed of monomers, for
example, in the preparation process directly after the

desired final molecular weight has been reached, so that



10

15

20

25

5 and the evaporation and is not conbined with the
@oaR06§Li¥L13t ep, because additives are op¢©iEp2906/003828
that are volatile in a vacuum which is essential for
the evaporation, and are thef’difficult to adjust to
the necessary concentrations in the polymer. The
acidic 10 conponents are preferably added in liquid
feorrarporBeoa:use)ﬂ héhe armrmsalt ondreredae daar daginy jsm@dj,ately
utr s of the acidic onent are prefer
BRI Solie e BhdSe Cith MG GRuLe, the

ldadyﬂﬁaﬁ3dﬁtéa&ﬂﬁi%Héﬂggﬁimﬁyd%éﬂﬁﬂﬂ(ﬁﬂddélf§¥dddﬁﬂi
evaporate rapidly. Exanples of suitable solvents 15

avrr@msrttereSorlwaraﬂcﬂd OHte afdisie t&@ WS dfy gy acid
reple%"a ratlo%nca%rg fgl orES %eag 'v\! %Ih the

constr uent S A vari ous polyca ona € sa
mvammraiﬂ@ntduepnﬂﬁedahdd%a&ﬂﬁﬁxyeé|anﬁ|dﬁtqncugﬁﬁ;that are

according to step (a). Phenol is the nonohydraoxyaryl
YOHRSIAE, 1 pheRAYhr BEHA iDPesen s athd Wt aFSEHy

RS AN BRA LR sphenQ]i i disi d e LHl Gy amd
compound. Rel ative ppm ppm ppm DPC ppm BPA viscosity

Old cerek aptye PN QETOUEE ions 1380185 Ay r 1. Thes G- 96 620

%%)6%)/% 29 é%%é% 1 %fgj”é)o 45_L]_Jﬂzgl<€rfe@]¥\%ecause the

iameRmtso it AlE0 gadud dase theryt etampl asdlivtions of the acidic
pol ycar bonat es obtarnable by theéfrocess according to

{REPANRPE 19G1F PHFEHFIHRRAY rESHua W idatientee lofetesare those
LAARALQQ, RRID GAINON.G afid, darfestﬁo%eésessaféﬂaahé&@aomy

hydroxyaryl 5 conpounds and | ess than 10 ppm

dineydr eafarpMamsomicundnidly . Examples of suitable solvents

are water or methanol.

The table below shows, by way of example, the
concentrations of volatile constituents in various
polycarbonate samples prepared by the melt
transesterification process according to step (a). Phenol
is the monohydroxyaryl compound, diphenyl carbonate (DPC)
is the diaryl carbonate and BPA (bisphenol A) is the
dihydroxyaryl compound.

Relative ppm ppm ppm DPC ppm BPA
viscosity OH end phenol

groups
1.2 330 65 _ 570 5
1.2 500 95 520 i2
1.295 300 35 190 4
1.295 400 45 170 8
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extrenely | ow content of cations and anions of in each
cmseoomoiomuse t han 60 ppb, preferably notcmEreobbano3s2s
40 ppb and particularly preferably not nore than 20

ppb (cal cul ated as Na cationy® the cations present
bei ng al kali and al kaline 10 earth netal cations,

which originate as inpurities fromthe raw materials
ed paressetrite iphissphianm wnh ssn o ovigis surpheal s rmar et ic

ions, such as Fe, N, AL n, Mo, Al _ions and

17 M aﬁ% a%geusesd,b tr?alynagel ep%é’s et%é ipnrq%ees S & e ({]elrrllgaltso the
dnhvedidigimatedy o e dmitdrid lalortferidie dMsiedd afhan 100 ppm
that is 15 used by abrasion or corrosion. The total

CHTREML RS L G01RF 5 s IftS ot (HakRR pprroxyaryl
Qro‘?rffp%'ﬁﬁsy MY e tt}{}:ﬁp g ?ﬁﬁprﬁﬂ%&%ﬁ Mlarééfnpounds, an

preferably not nore than O. I'n order to achieve
rxtineale laymiun ssaoftdmpurfl tdagsidmrs tédhel R0ions of in each case

pol ycar bonate, highly pure raw.materials are use

B T & by e Y S S oA TS o crpiRED and
YA i1 JHUR i rGeatd UL 1BF QERS SRS SUMRIAR0 ppb (calculated as
recrystallisation, distillation, precipitation with

Wets IFlatg oand 1 |q9adel oS PR dissinchal kel predentkaline
%raer_tfi‘—f"n%%%lOfcdﬂ%&%”'%i%L%igg;%t@ %gﬁgﬁ&r?&iéé #4bm the
equi val ent anounts (e.g. chloride, sulfate,

ozavb onzartess; 1 g0 speat egndohdspipheesploxalat esndtammonidiesalts.

pol ycar.bonates are also djstinguished, b he fact that
Ay i &4 Tha e Ll & gt 107 hodt bordtband
HHRAYAFRD Ao ARLO MRS} tHOHRIRUCTiSH WH FLAGH Ve Ik or

groups, which are forned during the .
rassiestter i Friqmmttiioh Wteseissl s H-haD 2ou5r higggnen that is

%gg %?O%%r% 80%18 or %%rocéiw.agﬁleortéjteaclo%éﬂ@rbf such
product’s mpl e,

are, for exa

iisomE e md horotey drtoxy & yisn orpmh erab hheraofmorechan 1 ppm
nme nol ecul.ar_wei ghts that are obtained ar rom 5

B 6040 A 000 GafA 2 e TSP 1 1AL GO

36,000 g/nol., particularly preferably from 18,000 to

34,000 g/ nol., the nmean nol ecul ar wei ght being _
det emdgtedo A kaiee relthade aREYST 134 1P Wart il B  the

rﬁHﬁQ&HQ%HHgﬁ%% highly pure raw materials are used. Such
pure raw materials are obtainable, for example, only by
purification processes such as recrystallisation,

distillation, precipitation with washing and the like.

The anions that are present are anions of inorganic acids
and of organic acids in equivalent amounts (e.g. chloride,

sulfate, carbonate, phosphate, phosphite, oxalate, etc.).

The polycarbonates are also distinguished by the fact that
they contain no detectable amounts of incorporated cleavage
or decomposition products with reactive end groups, which

are formed during the transesterification process. Such
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having a relative viscosity of from1.18 to 1.22 are

0 obbsy1whlig by the process according top¢t)&pr2005/003828
i nvention. The content of OH end groups in the

pol ycarbonates obtai nable ac&drding to the invention
is from100 to 450 ppm preferably from 150 to 400
ppm particularly 15 preferably from 200 to 350 ppm
Elieaprcalgﬁcanb@imicer@astﬂtajmedmwiudt@ RroEc e o ra cowna ey

e

subst ances and rei nforcing 20 substances) for the

pur pose of changing their properties. The addition of
daG tepes Wca)g@éd we jisEite dé s @ife LRtR inashgitenf rom

bheils usef o'do“oeI A hydrol yisi 8ﬁr £ A80rAdad P o

stabilisers rove elr co r stabl ity (e.g.
B@atOOOarg;hrW St q:taﬂumr]@:;lyt s frgpdalfly promesisi PO to

?’(9\9 d 25 r egr?e?qrggnqqﬁs flr?‘é}'«eigi ro er.srg_%e%ermined

tVQLa‘ YE@{eO\f%ltaJ"tGNe il s eS| Sﬁrﬁ@&é&tﬂ&;la’ﬁ' YAIGR- 4+ ¥onates
visual inpression (e.g. organic colourants, pignments)

davigdadapte tatd st opetadsedyofot thetpd ;ﬂrﬁsrtso tlo 22 are
g> ”a'&e Cuhar %%%’?ee?gi%ﬂrcr%tac[&dﬂé ?%O %%J ntion.

mnée ous materia quart 7 ¥ our,
gI ass fibres and carbon fibres). WO 2005/103115
/ EP2005/ 003828 - 30 The di a[%j carbonat es

§ & Qe ST Hhétt iGIPWT i1t Hee dhydrosa3ie
mq%%i@ra%aameﬁofta hend orpdia RiR 1 R frol 10010@0

wherein R R' each independently of the
dtSl@erpw,r emeef@eﬁﬂbslm s i ldfaliy 4ramiied particularly

% -ar;yly an Clt%%gj t(%/logsgiod (E?rrgyalbgyl 3{%/; e?rent R may
aI so represent -COORI'', wherein R ' may be H,

EJ%Qﬁ é%rlggggggjo talnefl%yl (%éggegg accoégang to the
invention can be provided with the usual additives and
added substances (e.g. auxiliary substances and reinforcing
substances) for the purpose of changing their properties.
The addition of additives and added substances serves to
lengthen their useful life (e.g. hydrolysis or degradation
stabilisers), to improve their colour stability (e.g. heat
and UV stabilisers), to simplify processing (e.g. mould
release agents, flow improvers), to improve their
properties in use (e.g. antistatics), to improve their
flame resistance, to influence the visual impression (e.g.
organic colourants, pigments) or to adapt the properties of
the polymers to particular stresses (impact modifiers,
finely divided minerals, fibrous materials, gquartz flour,

glass fibres and carbon fibres).



10

15

20

25

30

al kyl aryl or C6-C34-aryl. 10 Such diaryl carbonates
aoe2009r16xaspl e: di phenyl carbonate, PCT/EP2005/003828
nmet hyl phenyl - phenyl carbonates and di - (nethyl phenyl)
carbonates, also in the formof & mixture, wherein

the position of the methyl group on the phenyl 15

rings may be as desired, as well as

ahmeﬁﬁyupﬁe rhﬂnﬁgﬁs auﬂqﬁhkﬁgﬁpnnnhe reaction with the
dj ca bonat aIs rmof a
dl g%%e E%e posi |on o ghﬁjg%rﬁﬁﬁbups on
the phenyl rlngs may be as deS|red 4-

et hyl phenyl - phenyl car Bonat e, di-(4-ethmlpheny|)
carbonate, 20 4-n-prag henyl - phenyl g&d#rbonate,

- (4- n- propyl phenyl ate, o
4-i sopropyl phenyl - p rbonate L
isopropylphenyl) carbonate, 4- ﬁlbut§lp'-'yf1phenyl
carbonate, di-(4-n-butyl phenyl) carbonate, 4-

B RIH Y @JWe@aV" e A é‘aacfkpoﬁﬁieeperﬁiex{ﬂy obUNd phaw)

25 carbonate, 4-tert.-butyl phenyl - phenyl carbonate,
megpﬁsamwafib&mw#ﬁnaﬁm» hzartsgret € -Caa-alkyl/cycloalkyl,

n penH%%ﬁPGQéhcﬁyﬁy gé%cargfnatjﬁhe two sides may be

hﬁ)ﬁﬂe&l&ﬁy' -mmﬁwlalw henatesert -{(cbovrexy,| p,hmj)n R''' may
carbonate 4-isooctyl phen I-phenyl car bonat e, (4 30

beodot WRSHERAYL e Aisaiedied G- awﬂwm@mlﬁ&m WD~ Caa-
é‘qgﬁ%g§%1%Ing/gP2 003828 - 31 carbonate,
p

(4- n-"nonyl eny1 arbonate 4-
cyclohexylphenyl phenyl car bonat e,

4 car nate
P R AR AT prath BTN e,
gja'r{b%'n(aljzefmtn}'éydkﬁll-;ﬂ{k&{m ?H&Pl pi't&fbﬂr]atfﬁaé?étl(rﬂﬁrtﬂi-le,
[ nyl - - phen car bonat e [ nyl - 4-
e XL an qﬁ%m THH9S pifEriA lpsh bHat, digeure,
WwArdranht *Bﬂe) ﬁH@Lleorpr@ﬂ")ﬂhé%( g;rdil g [k (dne phenyl
napht hyl ) phenyl ] carbonate, di-][4-( naphthyl)phenyl]

Famiesn aty, mmr@@m@ylaqoh@ﬂw asardiigredthy; L dier(yl -phenyl
carbonates and di- (dimethylphenyl) carbonates, also in the
form of a mixture, wherein the position of the methyl
groups on the phenyl rings may be as desired, 4-
ethylphenyl-phenyl carbonate, di- (4-ethylphenyl) carbonate,
4 -n-propylphenyl-phenyl carbonate, di- (4-n-propylphenyl)
carbonate, 4-isopropylphenyl-phenyl carbonate, di-(4-
isopropylphenyl) carbonate, 4-n-butylphenyl-phenyl
carbonate, di- (4-n-butylphenyl) carbonate, 4-
isobutylphenyl-phenyl carbonate, di- (4-isobutylphenyl)
carbonate, 4-tert.-butylphenyl-phenyl carbonate, di- (4-
tert.-butylphenyl) carbonate, 4-n-pentylphenyl-phenyl
carbonate, di- (4-n-pentylphenyl) carbonate, 4-n-
hexylphenyl-phenyl carbonate, di- (4-n-hexylphenyl)
carbonate, 4-isooctylphenyl-phenyl carbonate, di- (4-

isooctylphenyl) carbonate, 4-n-nonylphenyl-phenyl
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10 phenoxyphenyl) carbonate, 3-pentadecyl phenyl -phenyl

wor hoost g3 1dis- ( 3- pentadecylphenyl) car bongd¢e,Ep2005/003828
trityl phenyl - phenyl carbonate, -(4-trityl phenyl)
carbonat e, methyl salicyl at e- pﬁényl carbonate, di-

(et hyl sal i cyl ate) carbonate, ethylsalicylate-phenyl

15 carbonate, di-(ethylsalicylate) carbonate, n-

W@ﬂmd Cydiat (@-phemyly lggrehonidt ejarbonate, 4-
licyl
o B R R R RIS it s -cvelonexylphenyl)

(da&%@fr@@é sald aylnaite)ycarhoratydet hyl) -phenyl -phenyl
n butyl sal | cyl at e- phenyl carbonat e,
1 B @)etéwlbdnarenmthyl -pheny1]

| aI ],Eegﬁ enyl t _

sc;él%f%c%;%éa%e Ibc%é altOteh nﬁ ﬁrgﬂty |cy'{éafceaplgh%l)nﬁhenyl ‘

q/ar bmatk@nahe,(télef(tl—rtamydm Hgﬂeatyel) merhonatasbahate, 4-
h li.cyl car,bonat e and d be aljicylate
By 155 S h AT T i BRI B Uit bheny]
@@&Mm@m rénglqrtoaxmadé@erm rhenyIngHOoMAt Eheny]

tert but yl phenyl ) carbonate,
iﬂ t‘—e4 -y REEThOmathe nydi -CaiiqstReiRyd @P-‘yH

3(&‘ rlsatas ittt el
mrrkbmr@tt@ @ iphempercardmndihdrsylpardd dadreat ey, 4—

preferred WD _ 2005/ 103115 PCT/ EP2005/ 003828
e o PPy e B e S RO Ry Ut R KRR

e%&tbeﬂa%eof tﬂ&m@w&rﬂw %h&g}m%ﬁaﬁn Wi ch

they were prepare The contents 'may be up to 20 %
p(meftérydmasl ByiGtg) p:aamquteﬁl ve irafsar laist Wi B iy 1

er articu ar ref-er p ased on the
I)Eéjogffdry# coE}r/rt:rJh Sd—’ll %’qa}o’tg f{aq'ﬂckgor otnéstég are
m&@@ylrsadnca/rmﬁ pﬂ‘ferfyrloma:b:k@ﬁlétt@ 1. B0 mprqmelfﬁlam)ylate)

%c%;brq?'gtle ,Oé‘rlsto%ro'py sm?Llc aarttel Cl’he%r}}ly éaar%tona y ér om
(isopropylsalicylate) carbonate, n-butylsalicylate-phenyl
carbonate, di- (n-butylsalicylate) carbonate,
isobutylsalicylate-phenyl carbonate, di- (isobutyl-
salicylate) carbonate, tert.-butylsalicylate-phenyl
carbonate, di- (tert.-butylsalicylate) carbonate, di-
(phenylsalicylate) carbonate and di- (benzylsalicylate)

carbonate.

Preferred diaryl compounds are: diphenyl carbonate, 4-
tert.-butylphenyl-phenyl carbonate, di-(4-tert.-

butylphenyl) carbonate, biphenyl-4-yl-phenyl carbonate, di-
(biphenyl-4-y1l) carbonate, 4-(l-methyl-1l-phenylethyl)-
phenyl-phenyl carbonate and di- [4-(1-methyl-1l-phenylethyl) -
phenyl] carbonate.

Diphenyl carbonate is particularly preferred.
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1.22 nol, very particularly preferably from1.06 to
ly@Goml/a0peis nol e of di hydroxyaryl conpowed/ebiodsy003828
al so possible to use m xtures of the above-nentioned
diaryl carbonates. 15 In ordet2to influence or change
the end groups it is additionally possible to use a
nmonohydr oxyaryl conpound which has not been used to
prepare the diaryl carbonate wused. It is represented
by the fol]ow n eneral forrula, ROH R_.R' 20

F T HATY L FESBHETRE S8, SXReR 1 ARAP? nUEBANEEE RoRe i Ehal
thent &hes Vbt CehdonehEsy BHbxPatP1 t BbspBahlitCHL8h GASEh they
may not be H, aIthoug% R and R' may be H 25 Such

noeohyereRyeeyl Toapoondentgenay obeewanpPe201%, preperably
3; preg hy. I - dj eno} , _4-e | p I
il P S e R B
dpréBObalb Yy plienodb, 24%t ert . - but yl phenol

4-n- pentyl phenol, 4-n- hexyl phenol, 4-isooctyl phenol,

4- n-nonyl phenol, 3 30 pentadecyl phenol

ohexyl ohgned A opt = 2003/
YLl e PR Ml I OIS coromes
aphenyéphemorn dmphenoxfphepol 1.d2(de 1.30 mol, preferably

ht hy! ) - phenol , _4- (2- napht hyl ) - |
EROh Y A oNE T 25aThe 1 BRT T rorke BTV ORRe Fexapiyy Frpm, 1.06 to
nt propydl sabe eyl paee i ch 5QPI PPyte s&LaEYY af fomni boisyto
salicylate, isobutyl 5 salicylate, tert.-butyl .
shi 2¢yrat e, PpReR9l € saf | @inudeoarary bepoypoyadi ciFate. also

oleoTE ) Sk i e derbre i BhggLLofl asry

carbonates.

In order to influence or change the end groups it is
additionally possible to use a monohydroxyaryl compound
which has not been used to prepare the diaryl carbonate

used. It is represented by the following general formula:

R

O—H
R' Rn

wherein R, R' and R" are defined in connection with the
diaryl carbonates but R in this particular case may not be

H, although R' and R" may be H.

Such monohydroxyaryl compounds are, for example: 1-, 2- or
3-methylphenol, 2,4-dimethylphenol, 4-ethylphenol, 4-n-
propylphenol, 4-isopropylphenol, 4-n-butylphenol, 4-
isobutylphenol, 4-tert.-butylphenol, 4-n-pentylphenol, 4-n-
hexylphenol, 4-isooctylphenol, 4-n-nonylphenol, 3-
pentadecylphenol, 4-cyclohexylphenol, 4-(l-methyl-1-
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A nmonohydr oxyaryl conmpound is to be chosen whose

ol kbog/1geainst i s above that of the nonohyclreepang)/o003828
conmpound used to prepare the diaryl carbonate that is

enpl oyed. The nonohydroxyaryl?3cémpound can be added

at any tinme during 15 the reaction. It is preferably

added at the beginning of the reaction or at any

désinyde thoilnt-charialg  tshehreeadidiemol  THe orwnry@dferfalee 4- (1-

nonohydr.axyaryl .conpound be fromO0..2 tq 2 l,. %
PP Ay TSR0, AL S TG oS00 BAets an 4 et ey tpnetion,
GHehrygrnogeariydy 1o owithy 12 alheyand g olfs- B/l a$loidhate,
changed by the concom tant use of a diaryl carbonate
de SRSy dF AU EONFRUAEY Ieds -a ey L
7l j n n]$ng,b - r I
%%lﬁﬁn ﬁg#yﬁx%gﬁbonaté't aﬁﬁgggﬁ%gn$§¥%{ed.séiggy¥ﬁyt and
teozytlheadiiampllatear bonat e can be added at any tine
during the reaction. It is preferably added at the
begi nning of the reaction or at any desired point

dudiRG e rieactivh tokhe Waporiguyighdhea diaryl

car bonat e havi_ng the higher- boiling base

FSRSIRFIERPAH shpolrrlGafiade ’sisl ! anount 30 of

di aryl carbonate used may be from1l to 40 nol. %
preferably from1l to 20 nol.% and particularly

pr efoercdtyldeoxfyraomll daonpkumbli ot IND2 00/ <8 Wiose boiling

PCT/ EP2005/ 00382 - 34 D hydr ryl d
D S P hit ey TIPS B oyt used to
thesaf ke diormul & HOAR thdth Miklh1%y&3 anrhe

aromatic radical "having from6 to 30 carbon atons .
Weneh yidepxaeritydi T omewd e b @afedd afudn | tinmydyeing

Sc‘ﬁStr“%‘tﬁ%a.n%'gY QiAl 1Al I £ & the beginni £
cyc oali P ati'c ra |Sc§1$ or al'kyl ary%saor het e atone ©
ashe m@dmﬁngqu}|ﬂ§ﬁﬁg¥idesired peoint during the reaction.
The amount of free monohydroxyaryl compound may be from 0.2
to 20 mol.%, preferably from 0.4 to 10 mol.%, based on the

dihydroxyaryl compound.

The end groups can also be changed by the concomitant use
of a diaryl carbonate whose base monohydroxyaryl compound
has a higher boiling point than the base monohydroxyaryl
compound of the diaryl carbonate that is mainly used. Here
too, the diaryl carbonate can be added at any time during
the reaction. It is preferably added at the beginning of
the reaction or at any desired point during the reaction.
The proportion of the diaryl carbonate having the higher-
boiling base monohydroxyaryl compound in the total amount
of diaryl carbonate used may be from 1 to 40 mol.¥%,
preferably from 1 to 20 mol.% and particularly preferably

from 1 to 10 mol.%.
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Exanpl es of di hydroxyaryl conpounds are:
cgiohgdooxydmansenes, di hydroxydi phenyls, pcT/EP2005/003828
bi s- (hydr oxyphenyl ) - al kanes, bi s-
(hydr oxyphenyl ) - cycl oal kanes, 34 -

bi s- (hydr oxyphenyl)-aryls, 15 bis-(hydroxyphenyl)

et hers, bis-(hydroxyphenyl) ketones,
mihyﬂnpxy@qﬂﬂugqmgoundéiaﬂﬁ;able for the preparation of

§ﬁﬁﬁ%§¥%)0éyphegﬁg quon :§%5$yproxyphenyl)

di i sopropyl benzenes and the|r conpounds al kyl ated and
hal ogenated at the nucleus. 20 Further suitable

di hydroxyaryl conpounds arefRnévidifromthe prior art.
Preferred di hydroxyaryl conpounds are, for exanple: 25
resorcinol, 4,4'-dihydroxydi phenyl,
bks*&ﬁxﬂydﬂO%yphenyhjnaUMﬂinﬁdﬂcal having from 6 to 30

bi 5-di net dr ox en net hane, bi
! Sll&(p I nﬂfﬁYY r}/tl%eltrhé{ée czef in%és a(rkvs’matlc nuclei,
hﬁ?wwﬁ%ﬁmﬂté&]%ﬁ 'n@ﬁaﬁﬁltaln aliphatic or

bi s- (4- hydr oxyphenyl napht hyl ) - et hane,
yEUsiag ionahidy 63 )Qégﬂﬁ%ﬁ)Qﬁ.%éﬁxﬁ?ﬁ%ﬁﬁHQEﬂbeQﬂﬁﬁuﬁﬁoms as

yphenyl) - pr opane, 2, 2-
blscgg§ﬁ£tGQ%Q%gﬁydroxyphenyl) propane, 2,2-bis-(3,5-
dlnethyl 4- hydroxyphenyl) propane, 2, 2-bis-(4-

drOﬁ§Phen e henﬁ%ﬁg¥WJ S wEI G PEey; dihydroxybenzenes,
RGH 1%9%51 d U HRERF 0P e , bis-
2, 4YEFS- 4 hydroxyphenyl) - met hyl - IE{Jtane anes e

Ay dsiosydesidi mmomlm%x%mxd@mmyl -aryls,

ut an 1-bis- roxyphenyl ) rg
By e A s S ORI S drpomes.
h:b—b(kiyc(rbx@ﬂmtj,r]o)xwlﬂe?mesA bn&thyiyd:r;wtmmayﬂe -sulfones,

4 h oxyphenyl| 5- trlneth ohex
B D O o S ATE S, o T e PG Sy 1) -

Jdllis@rs:;( s anmarbﬂe)lﬁ HrSQHOPYA TIBENZERE, and
- bi s- (4- hydr oxyph en{ - 4-diisopropyl - benzene,
e

b@-qgagla[tzad( Ats-tdigret s 10
hydr oxyphenyl ) - 2- propyl ] - benzene,
bi s- (4- hydr oxyphenyl)

Further suitable dihydroxyaryl compounds are known from the

prior art.

Preferred dihydroxyaryl compounds are, for example:
resorcinol, 4,4'-dihydroxydiphenyl, bis- (4-hydroxyphenyl) -
methane, bis-(3,5-dimethyl-4-hydroxyphenyl) -methane, bis-
(4 -hydroxyphenyl) -diphenyl-methane, 1,1-bis- (4-
hydroxyphenyl) -1-phenyl-ethane, 1,1-bis- (4-hydroxyphenyl) -
1- (1-naphthyl) -ethane, 1,1-bis- (4-hydroxyphenyl)-1-(2-
naphthyl) -ethane, 2,2-bis- (4-hydroxyphenyl) -propane, 2,2-
bis- (3-methyl-4-hydroxyphenyl) -propane, 2,2-bis-(3,5-
dimethyl-4-hydroxyphenyl) -propane, 2,2-bis-(4-
hydroxyphenyl) -1-phenyl-propane, 2,2-bis- (4-hydroxyphenyl) -
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et her, bis-(4-hydroxyphenyl) sulfide, bis-(4-

Wwode oay piosyls) - sul f one, PCT/EP2005/003828
bi s- (3, 5-di net hyl - 4- hydr oxyphenyl )- sul fone and
2,2‘,3,3'-tetrahydro-3,3,3'f335tétranethyl 1, 1
-spirobi- [1Hindene] -5, 5 -diol . 15 Particularly
preferred di hydroxyaryl conpounds are: resorcinol,

pexatfdiupyrdrerpdigsitonyd 4 i is((4-- ﬁw&r@tgymﬁwl) -2-methyl-

% QE%%X'grgt?%gﬁ &roxﬁgheny4 h'yd(h%nap %Evagtham%thyl-

Mu$a&& ,(4-, hy-driexy@hemddosddhzmaphtdpdlotettane, 1,1-bis-
2 2 bi s- (4- hydroxy henyl) propane

232 5b|dsl"(e§h5’1du4wét AR aRopante, 1 -Pis-
mml Y Bhewa ;
%X?ﬂ?ﬁ%ﬂhéﬂgﬂdrggihyl 4- hydroxyphenyl?']b;%f%hexane

by@r@xyp@mwdr@xyaprﬁerml)m@mflsmmwn%l 3-bis- [2- (4-
h h d h 3 d /s
LIS 5 S, e )5t Lo

l@elrezle/ne 3Veriy geartdsul —éHerMeﬁfeer anace s i (\Aemytdrowgﬂqenyl) -
30 di hydroxydi phenyl, , ,
ﬁ:@JBF§PFE¥ﬁ9dF6¥V$HEhyFBJ%FHﬁhd@ g S-dimethyl-4-

LS 3, t hyles _hghﬁﬁgg%,
%/OSSr/(D% ?ZT/ E%M'%ogﬁ&oé%gzrér{@ i CMle possi blheé@&l)
;@%?;-itgaﬁrsogr%ekmdmw tcmiqcfmded bJWHTﬁ-Ehe

[ ates,. O rali
s e oot obaBeyphenyL) -

%@Q@o}h‘éafab@@t ezs- » 3 nsie&adar@fdxtdwe OO i tetramethyl -
dlhydroxyaryl conpounds |t |s al so possible to use
o 'msiPéddidr Ml dmdensrledor 'malitaly O+ end-

group- st opped ol i gocarbonates as the starting

conpound. 10 The di hydroxyaryl conpounds may al so be
Fread iwiutlia rles imq%ﬂ er rsshtddtysinsix ey Insreotmyainse) s

(r:rgelré%oru qg%l&;?gh S l f)dc:lra herpylepe%)r &4, ofh)}(:ﬁ%)'{}?pvﬁenyl) -

diphenyl-methane, 1,1-bis- (4 hydroxyphenyl) -1-phenyl -
ethane, bis- (4-hydroxyphenyl)-1-(l-naphthyl)-ethane, bis-
(4 -hydroxyphenyl) -1- (2-naphthyl) -ethane, 2,2-bis-(4-
hydroxyphenyl) -propane, 2,2-bis-(3,5-dimethyl-4-
hydroxyphenyl) -propane, 1,1-bis-{(4-hydroxyphenyl) -
cyclohexane, 1,1-bis-(3,5-dimethyl-4-hydroxyphenyl) -
cyclohexane, 1,1-bis-(4-hydroxyphenyl)-3,3,5-trimethyl-
cyclohexane, 1,1'-bis- (4-hydroxyphenyl) -3-diisopropyl-
benzene and 1,1'-bis- (4-hydroxyphenyl) -4-diisopropyl-

benzene.

Very particular preference is given to: 4,4'-
dihydroxydiphenyl, 2,2-bis- (4-hydroxyphenyl) -propane and
bis- (4-hydroxyphenyl)-3,3,5-trimethyl-cyclochexane.
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with residual contents of the nonohydroxyaryl

wMROVAAso3 sl ch were split off in the preps/hbioos/ebzs2s
the oligonmers. 15 The contents may be up to 20 %

preferably 10 % particul arl $épreferably up to 5 %
and very particularly preferably up to 2 % The
pol ycar bonates nay be branched in a specific nmanner.

2@ Sui toaldse Hrearchiveg agariter are thignchnrpoundsl heomggind,
thr e re functi onal referably those

T Mo 0 TG LG 2 HRRBEHY G - Aratc e GV 167 OfF
fci‘i'hyﬁfﬂ?:%;d_@fa@c%r dnouias, DO} MGATRN A BSa A% Exp| es of

sonme of the compounds haV|ng three or nore phenolic

IppEce e rpandFs s -hat can be used are: phl orogl uci nol,

4, 6-di nethyl -2, 4, 6-tri-(4-hydroxyphenyl)-2- heptene,

4,6-di nethyl -2,4,6-tri-(4-hydroxyphenyl) - hept ane,

In3tead iof( £Hey dicnonpdreiny |dithehzenarvll, Ldmpgaund< i30 is also
hydrox%phenyl) et hane ,

Hﬂs%l &Fb*?ﬁhéﬁ?ffﬂﬂﬁﬁﬂk%@ﬁﬁﬁﬁgm predominantly OH-end-

Gré& %tlo‘bp‘lacp'osl' I mamhend ety Jrahiedtd -dURRAna .
. 2,4-Dbi s-(4-hydroxyphenyl -i sopropyl ) - phenol™ and

tetra-(4- hydroxyphenyl)-nmet hane. WO 2005/ 103115

PCT/ ER20 /00382 - f the t her
T GRS Samp SRR o3 Sl cuysbrigify residual

wamiedugl@fﬂdhdﬂMdhoHy&ﬁuﬂyaryﬂﬂdwmghhnﬂuifrom which they
3, 3- bi s-(3-net hyl - 4- hydr oxyphenyl)) - 2- oxo- 2, 3-dj hydr oi n
di5IE. PISPRTE Syr e Hity Laye Ml S5 afs df 9P larfurcC pfbonates

friem Q‘eQ‘:%.d:Ll%.l %&16@'& /Qof_bac:?k?@ ﬂh&kﬁfﬁf@@ﬂﬂxy&m@ounds

compound Preferred branchi ng agent's are:
yhgcbxs#xmarﬁgﬂgﬁ-afﬁu1n the preparation of the oligomers.

h d d
?‘%fr 0)%’& er11:y 3@:2’).8/2{ ggaﬂeoéeﬁ]a%qgat aq ys’t S

lmdudmltdiayngiﬂeﬂdﬂts]@stm itfd catd emdreees paforcilerly
preparation of polycarbonates are the basic 15

CRAFSY % Grfthe literature, such as, for
exanpl e,

The polycarbonates may be branched in a specific manner.
Suitable branching agents are the compounds having three or
more functional groups, preferably those having three or
more hydroxyl groups, that are known for the preparation of

polycarbonates.

Examples of some of the compounds having three or more
phenolic hydroxyl groups that can be used are:
phloroglucinol, 4,6-dimethyl-2,4,6-tri- (4-hydroxyphenyl) -2-
heptene, 4,6-dimethyl-2,4,6-tri- (4-hydroxyphenyl) -heptane,
1,3,5-tri- (4-hydroxyphenyl) -benzene, 1,1,1-tri- (4-
hydroxyphenyl) -ethane, tri- (4-hydroxyphenyl) -phenylmethane,
2,2-bis-[4,4-bis- (4-hydroxyphenyl) -cyclohexyl] -propane,
2,4-bis- (4-hydroxyphenyl-isopropyl) -phenol and tetra- (4-
hydroxyphenyl) -methane.
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al kali and al kali ne earth hydroxi des and oxi des, as

wel boas/1mmmni um or phosphoni um salts, refergredobpo@ss28
oniumsalts hereinbelow. Oniumsalts are preferably
used in the synthesis, partiédlarly preferably
phosphoni um salts. 20 Phosphonium salts within the

scope of the invention are those of the genera

formula: R4 X I+ Rl-p--R3 L 1 R2 V\,hereianmay be

d t iff t. Cl- O l k , Cb- Cl4-
[ en| Hﬂaﬂiﬂ eren Oiéﬁy%ﬁﬂoémdpsreaf ab%yy425

rmmwro&@b@@rz%% aarcydcs,, u&qrntdsﬁlta ardi ,pregfenably dretdwilde and
or heny , and X- may be an ani on such “as h dr oxi de,
§ul3f‘53tl§ (myngrtdydm Sulvicaexyihadvdder? mo’hg «ihydroindole.
carbonate or a halide, preferably chloride, or an

al kylate or arylate of the fornula -OR, wherein R may
H&eab@&-rﬁlﬁ-r@;dgerﬁb@irﬁe 3eaat yilmaldndurmars of from 0.02 to

gg%f%%éoégf | k refer%g¥é$§¥ggé§¥£€%§%§§¥%§3115

t et raphenyl phosphoni um chl ori de,
t et raphenyl phosphoni um hydr oxi de and
Paefgpresy oot @aerpiferdleat &, 3-bis- (3-methyl-4-

I S M t IaH
pS}edTrgj?(S%g?é n@%@ y_l%zr:f:r%g4 p_lrrBe’ g—%@%&eﬂ ?Gﬁﬁer é?l rPDC&Ju fit ETSJ? om?-
963 oxyphtdd )malthdmsed on one nol e of dlhydroxyaryl

conpound, particularly preferably in amounts of from
10-7 to 10-4 nol. 10 Further catal ysts nay be used on

iRl QW Rt d MRddift e e tdhe B i @%tion process
co-catalyst, in order to increase the rate of the

pﬁ@iryécbl@dmar@t icrp ofhaxd viqesthae tal sk @ iend-hree dea 9 iy

S%k%ﬂy%%stﬁ%dn inh t% QQerature, such as, for example,

alkali and alkaline earth hydroxides and oxides, as well as
ammonium or phosphonium salts, referred to as onium salts
hereinbelow. Onium salts are preferably used in the
synthesis, particularly preferably phosphonium salts.
Phosphonium salts within the scope of the invention are

those of the general formula:

B R4 n

wherein R'™

may be identical or different C;-Cip-alkyls, Cg-
Cis-aryls, C;-Cis-arylalkyls or Cs-Ce-cycloalkyls, preferably
methyl or Ce¢-Cis-aryls, particularly preferably methyl or
phenyl, and X may be an anion such as hydroxide, sulfate,
hydrogen sulfate, hydrogen carbonate, carbonate or a
halide, preferably chloride, or an alkylate or arylate of
the formula -OR, wherein R may be a Cg-Cyy-aryl, C;-Cqis-

arylalkyl or Cs-Cg-cycloalkyl, preferably phenyl.
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al kaline earth netals, such as hydroxi des, al koxi des
amsl 2csyhoexisles of lithium sodi um and pecegariens/003828
preferably hydroxi des, al koxides or aryl oxides of
sodium Mst preferred are 30t um hydroxi de and
sodi um phenol ate, as 20 well as the disodiumsalt of
2, 2- bi s- (4- hydroxyphenyl)- propane. The anobunts of the
al kal i ne- reacting salts of alkali nmetals and al kal i ne

rt S,.on their own or a co 25 catal ma
oBre he el SaalurUF e 1be CraBtefeibnoaphrutull hi Poke.
5té@r§€@eﬁ9bpﬁ6§pﬂ@ﬁluﬁrE?&f@ﬁi&eféﬁ81éeEQangQypﬁﬁosphonlum
in each case cal cul ated as sodi um and based

%e} poRat ectbapeenpippdsrBonThe mheapiaker éacpppgicularly
b§£ of gl kali netals and al kaline earth netals may

used during the preparation of the
ol i gocarbonates, that is to say at the begi nning of
the synthesis, or they nmay be added before the MO
25065y 1%)‘?&1Br®€ﬁ¥@%¥50‘5?%@38128am°u@95 PbI §€6fﬁdéﬂsatt|°on

i o Gr gen tBa%%BPB%S%n%n%%§er%Q|%1h§%%%&9%¥&1r%@ﬁﬂdﬁ%a
It is al so possible to add suppl enéntary afmunt s of

opi i cBlant vl psefevibivieisaamouype of Hfom HPTT eredn ™
type before the polycondensation. The catalysts are
added in solution, in order to avoid harnful excess

CRMEEN: f at 4 OBy st | Mgy t be addiit banthdbe dPnsetvent sddition
are conpounds that are inherent in the sgsten1and in
te '{o‘i*%c%%lsums%%ht ads %r%&%\wx% #h9ufexyapyincrease the

S | nonohydr oxyar vyl
COLPOUNES, p i hgz% o%cﬁﬁ% Xyé‘é‘% Fé

compounds. aryl “conpounds are particularly
preferred, because it is known to the person skilled

in the art.t 5 di hydroxyaryl coppoun nd_ di ar

hitn et 1 T LR A e Betonposet cybhabt telals and
Sd1igdt 11ye ed£vet eflet A BAPEs@ENIT £5, hPSPELi@dsy 81K6%i88E and
action of catalysts.. The _

aryl oxides of “lithium, sodium and potassium, preferably
hydroxides, alkoxides or aryl oxides of sodium. Most
preferred are sodium hydroxide and sodium phenolate, as

well as the disodium salt of 2,2-bis- (4-hydroxyphenyl) -

propane.

The amounts of the alkaline-reacting salts of alkali metals
and alkaline earth metals, on their own or as a co-
catalyst, may be in the range of from 1 to 500 ppb,
preferably from 5 to 300 ppb and most preferably from 5 to
200 ppb, in each case calculated as sodium and based on

polycarbonate to be formed.

The alkaline-reacting salts of alkali metals and alkaline
earth metals may be used during the preparation of the
oligocarbonates, that is to say at the beginning of the

synthesis, or they may be added before the
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qualities of the polycarbonates suffer as a result. In

woe2005ducgtiisal |y i nportant transesterifipat/iEp2005/003828

process for the 20 preparation of polycarbonate, the

preferred compound is phenal 3°Phenol is also highly

sui tabl e because the catalyst that is preferably

used, tetraphenyl phosphoni um phenolate, is isolated

dlsbrllym:@ntd@elq@rte.m atirorpdde he feommrefssa uridesd rajrisst al
henol The invention is explained in greater

Cgrﬁ%aﬁé’r é:ler?ﬁ:%loo\ﬁs with reference to the acconpanying

dravvl ngs, in which: Figure 1 shows a diagramof a
first enbodi nent of the 30 separating vessel for

d&r ryi ﬁg}S&Jtpqaﬁéb&reoé&sadaﬂcmlr?@q ARYh MG ih opium
’cat\é@ aQ%S/O]fO%:l'ljes éoqg 05!10%82018 dlffAeQCerﬁ:' g:ly]_:?e defore

shows i agram of a se nd enbodi nent of
sépapatliyapndesselt.idfi.gure 1 shows a separ atl ng vessel
9 which has in its upper 5 region a horizontally
arranged plate 7 wth inlet openings 8 The separating

ress elatd 1hat A reutdRied G f @oldthenyoliat id@ier to avoid
constituents as well as a downwardly directed conical

@@tﬂ"@ﬂllgﬁ%&%éfqrmﬁértr@é@%ﬁ? diilely e exddidjan. The

Q.Yf'e% % \Q{'xte 6.?3“‘%0%% %adceva{r%e ]ré'{e %IHH:SI d‘g t?’[?rgyc‘sﬂé?n and

form res 1 are provi
aelparn&t lpn@oemelsuﬂzh He \liareexb2ndres ahrl—q/rzcgadcyaryl

subst antj al | ri zontall | urali of re
B s SREHA 1npEHoTa e O B By A fpribounds
MR R GRREEA rSUb AP BldY aRaridielcd1kaRe pRtdered A

pl urallty of planes of such 15 parallel wires 12 are

@e@@U@@d it3 lp‘sl T ﬁ:OFutgm @epson ki igksimfthgyprt that

| t
?ul%lg/t antx?’%l C%Qngj rl g Tt ayr%Lie 4 t]rsione another rlehadlly
pblayezr bmqiatd@qwlnoses esm@platedaltngttﬁef saelp?a/raaiamg

temperatures, especially under the action of catalysts. The
qualities of the polycarbonates suffer as a result. In the
industrially important transesterification process for the
preparation of polycarbonate, the preferred compound is
phenol. Phenol is also highly suitable because the catalyst
that is preferably used, tetraphenylphosphonium phenolate,
is isolated during the preparation in the form of a mixed

crystal with phenol.

The invention is explained in greater detail hereinbelow

with reference to the accompanying drawings, in which:

Figure 1 shows a diagram of a first embodiment of the
separating vessel for carrying out the process according to

the invention
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20 vessel 9 via a supply pipe 1. Foam ng agent is
woxeolos Moas11ishe pol ycarbonate nelt by neapsr¥p2805/003828
supply pipe 2 via a netering device 3. The

pol ycar bonat e/ f oani ng agent “mi*ftdre is passed first
through a static m xer 4 and then through a heat
exchanger 6. The nelt flows onto the plate 7 with the
23 guriee? spenings B agrama qfr és swoendaienmdingnty aifvehe
5. The. .nelt is divided into partial streans thereb
fﬁgaﬁgFﬁpgiVE§?¥%ans of the nelt pass into the d
separating vessel 9 via the inlet openings 8. The
degassed pol ycarbonate nelt is drawn off at the

Betteim 13 S6Phe SERARtimg vessal ¢ Wi clB@ashen 1ts upper
dies g r%eﬁ@?@éaiéghlf'éf%%?@éﬁ“pﬂé{é|V3ﬁ¥gH“¥ﬂ¥ﬂH

shown in Figure 1, Fi'gure shows in the upper region
oberiagsear dthengepesssdlirg aaA®<2005/MEG3 ELE outlet 10 for

PCT/ EP2005/.003828 , .- 41 vertically arranged heat .

& @hé(r?é&% 18 (¥ H5e i or % Wet%l}blﬂsara hcga nweaxrc%a?’ngdelrr.eCted
Haeidewnwartdler dix 66i ethd uksser GRSt Utwhildie dudedt 13 is
openings 8 . 5 According to Figure 2, the ,
peloydsiesondttd meldl sEhasdspldead ca d H-hEEEmrdgngpts in the

e35elo £9 WM 2 1%%‘}1&5‘11&&&d ROANIY 1RO S tlied
into the polycarbonatée nelt by neans of a gﬂpply pi pe
Fesisa la oretlére ng mhevilce Bce Ehe ppuled ardimrtatre? faalg ng

ent mxture is first passed throu 10 a static .
RS e © e Tove W F presdUach Tase forming
PRI RN MheV M@ H dMtp diked et pemdws Ribsfarcially
tubul ar heat exchanger 6', the nelt stream being
Maviedd@li o care pingrtdlgn y oo lpEraliidly stfr ddmneherfebipich

i-nl_at ' ; . { N o rat i I
ST BREE, " s PRSI SR AT IR D e
twheresottfornwt3 pafartewe 1 ®epadhtdng alesselti®e dthehdeing

ijsl ui)%n:%%%e% ff); L%\é/; Caet 1a1 T ivg\;ll?x t2 Oa%sg/ lleo ?7:101 50 nFe)zC-gnEoFt):%'loeors / 003828

The polycarbonate melt is supplied to the separating
vessel 9 via a supply pipe 1. Foaming agent is mixed into
the polycarbonate melt by means of a supply pipe 2 via a
metering device 3. The polycarbonate/foaming agent mixture
is passed first through a static mixer 4 and then through a
heat exchanger 6. The melt flows onto the plate 7 with the
inlet openings 8 via a pressure-maintaining valve 5. The
melt is divided into partial streams thereby. The partial
streams of the melt pass into the separating vessel 9 via
the inlet openings 8. The degassed polycarbonate melt is
drawn off at the bottom 13 of the separating vessel 9 via

the discharge device 11.

In contrast to the embodiment shown in Figure 1, Figure 2

shows in the upper region of the separating vessel 9 a
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The follow ng tests were carried out on pol ycarbonates

%o 2b0ospiwnals A The vol atil e conponent tmclEp2e0BYE03828
was 5 di phenyl carbonate. The gui de el enents consi sted

of ten horizontally arranged % res each having a
diameter of 3 mm stretched beneath the inlet opening

at a distance of 10 cmfrom one another. Two 10 wires
arerdriged loneradsonged Headt eichgerger ¢t 'atied the dpym of a
th orizontal . Table 1 i ses the pr.ocess

R ORI R Vs (i e m 7, S, cubes
fdoRtriat & Pehopenidly dRatindda ' 15 mass flow rate of
a partial stream The terns entraining agent and
foam ng agent are used synonynously. The separating
dS T g a - :

AEEPE R g S 2 A AR A el g SRRt e
to tae aidfdres iangd wdwsdInl®etvispeningsplas migrz|les . Foheing
20 tenmperature is the te rature on entry into the

BRBE ISpAHA By CRE B (O 4P (Hees of
QP10 AGRNT: ORi 4 entrat d ity thesidd ef. opaning is

descri bed. Table 1 shows that no foam ng agent is used
iml@@@{f@og@tez’gq%@ngg’ag@nq’mimuqeg i iEpt mrssed through
ol atj.l. nt ' yl LS5, t _
oS SRR T B R RIS e SN
trdad rft@amiingy agente 1% inato adnplietledty ohidigsd vedf on tubular

entry into the inlet opening. This results_ in orer

@@j’ésﬁ’ﬁé?%%rﬁpar i BT ity AUVIGRE o

H}u‘&@!lqrtf he famng ageilads dsspyvedn atdy dpivings 8
e

inlét opening. 1 1. WO 2005/103115
ROEIER20Q5 /(B3 8EParatyigng meafsles® 14, he Blegams gl 18,

15 é% el%:%tr%%r%h:%w A6 AT td.cuhar, s Adyantaogg, af . s he, gulde p.

S
separating vessel 9 via the discharge device 11.
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T>CCC>51CccCccccccc U)7a)b N

bisphenol A. The wvolatile componerit to ‘be removed was

diphenyl carbonate.

The guide elements consisted of ten horizontally arranged
wires each having a diameter of 3 mm, stretched beneath the

inlet opening at a distance of 10 cm from one another. Two

wires arranged one above the other were rotated by 90° in

the horizontal.

Table 1 summarises the process conditions and the test
results. In Table 1, mass flow rate per opening means the
mass flow rate of a partial stream. The terms entraining
agent and foaming agent are used synonymously. The
separating vessel is referred to as the separator and
abbreviated to "sep.". The guide elements are referred to
as baffles and the inlet openings as nozzles. The
temperature is the temperature on entry into the inlet
opening. In column 8, the condition of the foaming agent on

entry into the inlet opening is described.

Table 1 shows that no foaming agent is used in Examples
Nes. 3, 4, 7, 10, 13 and 17. The volatile component
diphenyl carbonate is therefore removed only very

inadequately.

In Examples 1 and 2, the foaming agent is not completely
dissolved on entry into the inlet opening. This results in
poorer degassing as compared with Examples 8, 9, 11 and 12,
in which the foaming agent is dissolved on entry into the

inlet opening.
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(c) degassing the nelt from (b) by passing the nelt

¥ thomugtsiisl et openings into a separatimgr rp296b,/003828
characterised in that the degassing according to step

(c) is carried out 20 withf8&nming, the nelt being
divided by the inlet openings into partial streans of
from0.1 to 20 kg/h, the tenperature on entry into
Padent etlagmeni ngs being from 250 to 340C and the
pressure in the separating vessel being fromO0.1 to

20 nmbar. 25 2. Process according to claiml,

ghar actrerdesed fior thad pridiedaeamme fagenty desreorgeetist yehe
di ssolved on entry into the inlet openings according

to st éﬁW.Stﬁlﬁﬁ%%é@r&&@&Sdi Ag t}E3E % KERY 1 L the
or cl a2y ihaiacierised in that the foam ng agent

is water, carbon dioxide or nitrogen. ,- MWD

2005/ 103115 PCT/ EP2005/ 003828 - 46 4. Process
according to any. one of clains 1 to 3, . characterised

0 Chaf t nd SCOa Pt (St Bife RO e e Y

t he pol ycarkepatedkirai nedidtat epidcdndte iff AR IO at
450 ppm 5 5. Process according to any one of clains 1
to 4, charl&&sér ilgedhon eRendfe Afed gt wsSte in the
separating vessel according to step (c) is not nore

than 10 m nutes. 10 6. Process according to any one of

cl ai mgbl t mi%xincehdreactedrd @t aimetchatn tdiercataal wsitth
step (a) i% deactivated to the extent of at |east 80
w. % 15 7SS9 ording to any one of clains 1

to 6,

(c) degassing the melt from (b) by passing the melt

through inlet openings into a separating vessel,

characterised in that

the degassing according to step (c¢) is carried out
with foaming, the melt being divided by the inlet
openings into partial streams of from 0.1 to 20 kg/h,
the temperature on entry into the inlet openings being
from 250 to 340°C and the pressure in the separating

vessel being from 0.1 to 20 mbar.

2. Process according to claim 1, characterised in that
the foaming agent is completely dissolved on entry

into the inlet openings according to step (c).

3. Process according to either claim 1 or claim 2,
. characterised in that the foaming agent is water,

carbon dioxide or nitrogen.
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characterised in that an inhibitor is added. 8.

Roogess,/ euxaarsdi ng to any one of claims 1 $@r/&p2005/003828
characterised in that the nelt is heated to a 20

tenperature of from 250 to 346€ before entering the

i nl et openings according to step (c). 9. Process
according to any one of clains 1 to 8, characterised
i4n t h&trogeiste aalenethitrgy tthratargr erar rkengegingb 1 to 3,

substantial |y horizontall re provided in the .

cepar TGRS 10 BAY ClbOIRAE Bik il |spolic OH

pr ocessAFEONHH Nhd AR a e JRded tih Bt3D (a) is
from 100 to 450 ppm.

5. Process according to any one of claims 1 to 4,
characterised in that the residence time in the
separating vessel according to step (c) is not more

than 10 minutes.

6. Process according to any one of claims 1 to 5,
characterised in that the catalyst in step (a) is

deactivated to the extent of at least 80 wt.%.

7. Process according to any one of claims 1 to 6,

characterised in that an inhibitor is added.

8. Process according to any one of claims 1 to 7,
characterised in that the melt is heated to a
temperature of from 250 to 340°C before entering the

inlet openings according to step (c).

9. Process according to any one of claims 1 to 8,
characterised in that guide elements that are arranged
substantially horizontally are provided in the

separating vessel.

10. Polycarbonate obtainable by a process according to any

one of claims 1 to 9.



