WO 2005/ 054335 PCT/ EP2004/013321 -1 Process for the production of

pol ycarbonates having a | ow content of volatile conpounds, by the
transest eri MOcaPPBAO5433S5cess 5 The present inventi onPeBFRA09479133%cess for
the production of polycarbonates having a | ow nononer content, by the
transesterification process. The process-is characterised in that by
inhibiting the reaction before the reaction mxture enters the final

react o hi " DRYRICLESD kige ,gf%éﬁaﬁsséugblgmmhamt %ﬁ% ear adced
usi ng e )

perforned, sentent pofyomladndieescoapounds, | by ctine ertiragisestgrifilaation
conpounds are obtained. 15 Wthin the neaning of the present invention
resi dual mB¥&RE5E are understood to be the true nonomers, i.e.

di hydr oxyaryl conmpounds and di aryl carbonates, and volatile conmponents of

all types, such as e.g. |ow nol ecul ar-weight reaction products, ,
nonohydr &xy dmhy %ﬁﬁé&nd@,v%% HErsHbsia iR cfeavidye PFoicEsOR hat

are formed ijy hﬁﬁ ddf eesrgub&laﬁ on prahpq@o%m@é ofh M A, 3b) secondary
conpounds whi c arye Introduced by the aforenentioned raw naterials.

Low nol ecul drraresiegiite ridhcta torepriodieg $s § MThe anrees 3 oni v ¢he raet e esiedial
nmononer s shaul d.,h nder st.od .25 t eqr.ees Y, | of up to
3. If the e(n1 dcghra(;eculf)ID (;eir{ﬁ}lﬁ[)elgcelnr%ltg.éegﬁreega%leoq)co}%%%g% e%g)é;ﬂggga%die%ﬂ] t oget her,
t hen the resuldturse feortreadd yriee nbimodly dreoxytarzy |in compouhd-oiom Wity drioxyar yl

conmpound or a diaryl carbonate. 30 Productio rocesses for polycarbonate
are knoaﬁ) f GRS MR i e strs bréedﬂ}cgecﬂawré%p“l%aﬁ%% :
Pol ycar bonatr@dcs dqar,0duc eh ivh (e yeddddd ansiast erd féeatéoni ops DLess. The

production of aromatic oligocarbonates or 35 pol ycarbonates by the nelt
transesteriﬂgQﬁﬁqQﬂ?qprdﬁé 3t pelycarbonates having a low content of

volatile compounds are obtained.

15 Within the meaning of the present invention residual
monomers are understood to be the true monomers, i.e.
dihydroxyaryl compounds and diaryl carbonates, and volatile
components of all types, such as e.g. low-molecular-weight
reaction products, monohydroxyaryl compounds, and

20 decompeosition and cleavage products that are formed in the
transesterification process, along with all seccndary
compounds which are introduced by the aforementioned raw
materials. Low-molecular-weight reaction products in
connection with the residual monomers should be understood

25 to be degrees of polycondensation cf up tec 3. If the end
groups on these molecules are considered and added
together, then the result is formally a monochydroxyaryl

compound ¢r a dihydroxyaryl compound or a diaryl carbonate.

30 Production processes for polycarbcnate are known from the

literature and described in many applications:

Pelycarbonate is produced by the melt transesterification
process. The producticn of arcmatic oligocarbonates or

35 polycarbonates by the melt transesterification process is



WO 2005/ 054335 PCT/ EP2004/ 013321 -2 known fromthe literature and | aid down

for exanplewbn2é§§70§§gggclopedia of Pol ymer Sci ence, \§25?2%&99é@ﬁ%§i| Vol

Chem stry and si'cs~of Pol ycar bonates, Pol ymer ReWA

9, John Wley and Sons, Inc. (1964), and in DE-C 1 031 5 512, US-B 3 022
272, US-B 5 340 905 and US-B 5 399 659. - 9ol ycar bonat es produced by the
interfacial polycondensation process generally have |ow contents of

resi dual nokopens frd@ Byecdnteastturehentr dasels tdemirf ifcat isommrlec ess talenay's

| eads to products wi th residual nononmer contents .of hydr.oxy.ar.yl
conpounds, ggﬁ%&rS??&??logoﬁﬁgdﬁﬁg %ﬁ&enEFar§%HCaHEbﬁégggg'1gﬁ$W§§§%ﬁbsidual
nmononmer contedt hgse ckr odblPed g rant a terde Piolghlea fRefvieard,aim applnedat,i ons,
such as in the area_ of food or nedicine for e l.e, and .in the praoduction
of opticalbaztagcaﬂpggrb?gfd Fﬁdp58&§ctFSH'bﬁﬁgﬁg)Vréﬁ§E§€bﬂﬁh9uﬁiéﬁi
process, 5cegtai, nuseasunes st tkerefone gheosaken once the desjgyed

nol ecul ar wei ght has been obtained in order to reduce the residual nononer
content. 25 Catalysts having an al kaline effect are generally used in the

production ofpebysanReRat @3 oy delie vt angeshedii-catdi0m o IRfGRES s fRrieduct i on
| i ne designs afe such that various catalysts or conbinations of different

cat al yst s i Rregaegsngengyantlivt heyeadevwnsoadsaty. ofomsisdiatiadngnaformyisum
conpounds, 30 oni um conmpounds bei ng understood hereafter to be nenbers of
the group of ammoni um and phosphoni um conpounds, and al kali or

al kal i nédeaByhcootpesnds thavitmg nae salelcalfiice téfone circarees s rdiwdye desscld bed i n
the literature QDE 4t31%'§%0 Agi %P 719rl 81@ Blhtpstﬁ 2 973 Bl are cited
here by way of P&X Hﬁlg).l ﬁﬁilgta%aﬁﬁ St h& “OniSim c Sitpounds havi ng a
catal yti c WaoR00956@54335 yPCEORP2004/s01332 droxyaryl compounds and

diaryl carbonates.

15 These residual moncomer contents are troublesome and
undesirable for certain applications, such as in the area
of food or medicine for example, and in the production of

optical data carriers.

20 In production by the transesterification process, certain
measures must therefore be taken once the desired molecular
weight has been obtained in order to reduce the residual

moncmer content.

25 Catalysts having an alkaline effect are generally used in
the production of polycarbonates by the transesterificaticn
process., Production line designs are such that wvarious
catalysts or combinations of different catalysts in varying
guantities are necessary. Combinations of onium compounds,

30 onium compounds being understcced hereafter to be members of
the group of ammenium and phosphonium compounds, and alkali
or alkaline-earth compounds having an alkaline effect are
mainly described in the literature (DE 4 312 350 Al, EP 719
816 B1l, US © 228 973 Bl are cited here by way of example).

35 Whilst many of the onium compounds having a catalytic



-3 effect are nore or |less destroyed during the course of the reaction,

al kali or al kaline-earth conpounds having an al kaline effect remain in
their acti v¥Of 3P980PA433after the reaction. |n orderPCTYRAA0QKA013321

pol ycarbonates having a | ow 5 residual nononmer content, it is essential to
stop the reaction or to neutralise the catalysts, particularly alkali or
al kal i ne-earth conpounds, after the reaction and before the subsequent

separation ghebhe Lesl guale MHNATRIS do QY R! SNLS AT I RIS 4 JpRy ked

excess relative to the 10 catal ysts used, "in parti ative to
al kal i ne or reakckabinnead&etlli cat @lystls neara éneraidopndgsedawindian end.  Thus
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the polynmer _nust be quenched after the reaction wth a marked. excess (for
exanpl e 8 edlrv Iugﬁt Egngf“eécicc?nct&%du gcs,lssfcst?erhtslaslultfoo%%co%c'}%? esters for

exanpl e, relraticvecho orhe 020 cequiatdlenttseofcaalKaldt sor gl kalduiergar th cat al yst
used, in orq&r then tQ free it fromthe resjdual_ nononers in an addjtional
i

process st ef 1A ldn Oéx Bridder "6 Se¢dct GOMPRUdTe IR thiltfe HaGEHE t3T6h net al

scavenger suehoae @hkth@upRROSRIAT iseAGIt 1 Jrol eXarPl & s il fuAddechdnk sial |
anounts. 25 EP-A 1 275 677 describes an al kali-catal ysed nelt

transest er i FREAVPERNEE0OES S NG IFGIRFc b aRdtked £ %I sch Tfatelrva Hed ridict i on
the al kapi ne eahglyst uss fuanched il a2 funalents dielatiye fo ol kal

cat al yst equi val ents) 0 sul'fonic acid ester hen in an additi onal
process steplkeRéneesidtal omvrdivets are e armvvet iy arssektradaris el ai m
however, is for nodern applications in the electronic sector and in storage
media to use

Thus WO-A 00 / 77 078 describes a melt transesterification

for polycarbeonate with onium catalysts in combination with
15 alkali or alkaline-earth compounds. To obtain
polycarbonates having a low residual monomer content, the
polymer must be quenched after the reaction with a marked
excess {(for example 6 equivalents} of acid compounds, such
as sulfonic acid esters for example, relative to the
20 equivalents of alkali or alkaline-earth catalyst used, in
order then to free it from the residual monomers in an
additiconal process step in an extruder or reactor. At the
same time a transition metal scavenger such as ortho-
phosphoric acid, for example, is added in small amounts.
25
EP-A 1 275 677 describes an alkali-catalysed melt
transesterification process for pclycarbonate in which
after the reaction the alkaline catalyst is quenched with
2 equivalents (relative to alkali catalyst equivalents) of
30 sulfonic acid ester and then in an additional process step

the residual monomers are removed 1in an extruder.

The aim, however, is for modern applications in the
electronic sector and in storage media to use

35 polycarbonates that in additicn to having a low residual



35 pol ycar bonat es that in addition to having a | ow residual
PCT/EP2004/Q%3§3&5 J@nonmer content are al so subst (zégz
el ectrolyte-free or Ieast have a | ow el ectrolyte ¢C ent
substantially ion- free or at |least have a |low ion content.
having a low el ectrolyte content within the 5 nmeani ng of the
t hose whose alkali and alkaline-earth content is < 60 ppb,
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certain products. In addition, these pclycarbonates

generally have to be stabilised with suitable additives,

15 causing other icns to be introduced.

The use of certain pure onium catalysts without the

additiocnal use of alkali or alkaline-earth ccmpounds having

an alkaline effect is therefore particularly advantageous

20 for the production of polycarbonates having a low

electrolyte content. By contrast, the use of aikali or

alkaline-earth compounds having an alkaline effect, even in

cembination with onium catalysts, is not suitable for

obtaining polycarbonates having a low electrolyte ccntent.

25

The special advantage of selected cnium catalysts lies in

the fact that at the end of the production process their

concentration In the reaction mixture reduces considerably

because of their thermal instability. The condensation of

30 oligocarbonates takes place using raw materials of the

highest purity in selected reactors, as described for

example in WO-A 02 / 077 067, EP A 1 253 163, JP
338, US 6 329 495, WO A 99 28 370, WO (02 044 244

2 003 155
and KR 0

104 215. However, as with other processes too, the



338, US 6 329 495, WO A 99 28 370, WO 02 044 244 and KR O 104 915. However,

as with othgp Pi@sAEYRSst 00, the WO 2005/ 054335 PCT/Q@%@IOQ;SS@%ﬂ- 5
pol ycar bonat es produced in this way contain residual ~rnononers

equilibriumwth the polyner. Starting fromthe prior art the object was
therefore to 5 find an econom cal procé§§‘mhich provi des pol ycar bonat es
having a | ow resi dual nononmer content which at the sane tine are

el ectrol yt ePPR¥EAEPOAR Hega P ofave da LnoWwhdlse etawoloprd adantiertidudlt h t he

”‘”'”“”‘posﬁbﬁbﬁeEECHﬂ'%ﬁhllﬁ%@HlgﬁhEXh 195 %%g ihgly it was found that

pol ycar bonates having a |I'ow resi nonomne tent which at the sanme tine
are electrolyte-free or at |east have a |low el ectrolyte content can be

produced in gé&ghk§nErg%al Ly, Q h%r%S %ragiﬁ%t%rhjkg% H QI 4 0CESS with no

addi ti onal ni c %n &N &XCst nultlstage produc Gon line,
in that5|nfandubhletagemptade@&opemhomﬁadhmgﬂmmﬂdeﬂ b@hyaﬂrbqﬂdﬁﬁs ne-earth

t al t f.i nal I t abl h ), I d
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reaction Wt&hee&&ée@&byétim|y|tea@lé@t ®rofatagied seompands, 1ctme r eSI dual
nononers present in the phase of the process, i.e. in the fina

react or, anQﬁC§§O@H§efFﬁP§ﬁPﬁg P&kt &ie mé&ﬁ”ﬁ@‘ﬁ%ﬁﬁﬁéﬂ> Sy PG i on. The

necessary a@gH?Q§XQE y25 inhibitors are hypostoichionetric relative to the
anounts of catalyst orlglnally used, and al so hypostoichionetric relative
to resi dfal anmpunts of phosphorus that are found. The high product

qual i ties thata8 ;08131 ned,ae R d 18230 e SR NG Resppse (e

resi dence tlne in the final finishing re ctors can range from15 mn to
several hourggidual monomer content which at the same time are

electrolyte-free or at least have a low electroclyte content
can be produced in excellent quality by the

15 transesterification process with no additional technical
complexity in an existing multistage production line, in
that in a multistage process performed witheout alkali or
alkaline-earth catalysis the final molecular weight is
established earlier, i.e. already in the penultimate

20 reactor, and, after stopping or inhibiting the reaction
with extremely small amounts of acid compounds, the
residual monomers present in the end phase of the process,
i.e. in the final reactor, known as the finishing reactor,
can be removed by evaporation. The necessary amounts of

25 inhibitors are hypostoichiometric relative to the amounts
0of catalyst coriginally used, and alsc hypostoichiometric

relative to residual amounts of phosphorus that are found.

The high product gualitlies that are obtained are all the

30 more surprising because the residence times in the final or
finishing reactors can range from 15 min to several hours,
whereas in the conventicnally used devices for removing
residual monomers or volatile impurities, such as
extruders, extrusion evaporators, film evaporators

35 (filmtruders), etc., they are in the range of a few minutes



whereas in the conventionally used devices for renoving residual nononers
or volatile inpurities, such as extruders, extrusion evaporators, film
evapor at or s W52005/®438fers), etc., they are in the pangerafodzofies2im nut es
WO 2005/ 054335 PCT/ EP2004/013321 -6 only. The person skilled in the art
woul d have expected that with the |ong regsidence tinmes and the high
tenperatures the chem cal equilibriumwuld be constantly readjusting and
the nol ecul g £ T i [ o) nd
content of undﬁi.9QE1ﬁﬁﬂggg%ﬁﬁgrgﬁg%ﬁgédﬁ$sq%§£|dy%}g ﬁ'g%eé%%eﬁp%gpected to
be narkedl yhiartf eriitdr .tHendesig atd £l dmoondaime < onpburtds lareh branchi ng
agents, for and ecol 03|t|on and 10 cl eava r oduct s, of
transester|F%%1t|5ﬁlﬁ¥%%é§§ Ca%xﬂgqéﬁgFﬁluWrn gﬁ%ﬁ%ctl%ns?%nﬁ
For processiregdieasans; dﬁﬂMﬂhH,mdﬂﬁt&ﬂﬁmtwéfﬁﬁﬂem@@idIﬁ@@rei@@t are
necessary according to the prior art cannot be set 15 in the final reactors
that are~-used for polycondensation. It was therefore in no way obvious that

pol ycar bonatree dwawviing ,a diowdmieiElort iEMorcind be obias neghlia
outstanding quality from a production Iline with no special device for the

removal of FESCREET ImSITBRTEI BT WOHe 13650 R ThpeRe? | B e Thed react®dr s

descri bed i i WQA102/077% 1067, . ERA gk 2531 63 ¢ orks 2/ 003nA55n 3382415 6 329
495, WD A 99/28 370, WO 02 044 244 and KR 0 104 915 are preferably used as
final react ®SNCHE IThh@ ISkt oo 1 T Ibe) i IOl OFTL DT, AP A 1 253
163, J 2 04 4 are
parti cuﬁarl %q%r é%g; gj Iy uset% gﬁ% tﬁ%tté%aa%%éﬁgﬁf%%%&?ﬁgys%he@%cg%t ors
descri bed i taWDl&adD2/O 067 mathER N 11 581a63;y whi ch are al so descri bed as

lity.

For processing reasons, however, the short residence times
that are necessary according to the pricr art cannot be set
15 in the final reactors that are used for polycondensation.
It was therefore in no way obvious that polycarbonates
having a low monomer content could be obtained in
outstanding gquality from a production line with no special
device for the removal of residual monomers or volatile

20 impurities.

The reactors described in WO-A 02/077 067, EP A 1 253 163,
JP 2 003 155 338, US 6 329 495, WO A 99/28 370, WO 02 044
244 and KR 0 104 915 are preferably used as final reactors.
25 The reactors described in WO-A 02/077 067, EP A 1 253 163,
JP 2 003 155 338, US & 329 495, WO A 99/28 370 and WO 02
044 244 are particularly preferably used and most
particularly preferabkly the reactors described in WO-A
02/077067 and EP A 1 253 163, which are also described as

30 basket reactors.

In a process in which exclusively onium catalysis is used,
the amcunts of inhibitors to be used are surprisingly
particularly low. This is particularly advantageous for

35 product quality, because the residues of troublesome



30 basket reactors. In a process in which exclusively oniumcatalysis is

used, the Q&P%Bb§é§%4§ ibitors to be used are surp%E%ZQE%QQﬁ/ﬁqgg5fularly

low. This is parti arTy advant ageous for 35 produc pécause the
resi dues of troubl esomre WO 2005/ 054335 PCI/ EP2004/ 013321 -7 conpounds
arising fromthe catalysis and inhibition’are reduced to a mnimm The
fact that only extrenely snmall quantities of inhibitors are sufficient to
quench the gaEgmirols wasl Hiotg obwdroushandacaly siial sod nobhbayeibeears

anti ci pated fromdhe. pri qr; &b ASnTEnt Loneg,in Lhey PLLOEALLy 8Fo) £ast
stoi chionetric anounts of quenchers have to bé used w a |7 or
al kal i ne- earqynrcat @l oystsf | morldetote #edi sbf §1 deact | vat eudOchl the

catal ytically active species. .Surprisingl jn the r 0Ccess cording to the
Cventi on o TR har s OGN s0F ttiehinerso  Raf BiEe "BE8,
hypost oi chi ot Idipdedditf vem tioetphei anoant s of catal yst originally used and

al so hypostoichionetric relative to residual anmounts of 15 phosphorus that
are found, which are regarded as catalyst, are sufficient. In short, a

result such ms ddatiglesgribeghdespibs 4hc Noavayea HPVEOYScRUbMOArtRe contrary
is nmost surprising. 20 In continuous nelt transesterification the output of

a producti GHNPYTHeS dehetitRNeneE? bRva bh Phefefpet BRurbkand OFesidence tine
profile throughout,dhe, pripcess. s189es:, ReguLing r.—@fié@ﬂ,dgg%c@{a%@r

content with no additional 25 equipnent has a detrinenta fect on out put
because 1@l ta ated saractadrlrapaci vy $setbss. Thigrianndéy, conpehsat ed for

to a certain,exten é{hé}ﬁﬁﬂ@“@geﬁﬁétiR&enEPgnp680€ﬁé Bynghanghpy the

t enper at ure "and press
amounts of quenchers that are hypostoichiometric relative

to the amounts of catalyst originally used and also
hypostoichiometric relative to residual amounts of
15 phosphorus that are found, which are regarded as catalyst,

are sufficient.

In short, a result such as that described here is in nc way
ocbvious but on the contrary is most surprising.

20
In continucous melt transesterification the output of a
producticn line depends inter alia on the temperature and
residence time profile throughcut the process stages.
Reducing the residuel monomer content with no additional

25 equipment has a detrimental effect on output because
ultimately reactor capacity is lost. This can be
compensated for to a certain extent in the management of
the process by changing the temperature and pressure
profiles, but excessive changes easily result in loss of

30 quality. The order of magnitude of the output losses is
such, however, that economical preduction of polycarbonate

is still possible.

Another possibility would be to operate with increased

35 amcunts of catalyst, which would result in improved cutput



profiles, but excessive changes easily result in loss of 30 quality. The
order of magnitude of the output |osses is such, however, that econom cal
production #° BOPLREF4RA%ate s still possible. Anot BET/BRRRODAFOLBEZL woul d be
to operate with increased 35 anounts of catalyst, which would result in

i nproved out put WO 2005/ 054335 PCT/ EP2004£013321 -8- but would then lead to
products with elevated electrolyte contents, in other words poor

properties. plhe,3aney 't’??etdaa'l'eaatd M5 UGB € USED {4 4 OéPgégfé\)A%gt%
additives, such as extruders or static mxers for exanple, an ch are
general |y | coatted: tismedi attalar afamts theof ipralpertelet ors, can be used for the
final formulation (incorporation of additives) of the pol ycarbonate
produced, wth no need to fit in an additional process step, in this 10
case nononeTheedaoted dms tAlotdtaroradwant dge e Wdmt frar | Duso pod yazaibpnat e

rades wi.th_ varying requirenents can be produced in the ipstallatipns wth
oo nead For 20 IR S EE S AR Oh B TR e o S 2t Pha
describedzgagwpwhgﬁkﬂgmﬁO@kndﬁyl%9«ﬂﬂﬂaxedxﬂﬁﬁnﬁiﬁfﬂuﬁo%peéfOtm&;f&mal

r ocess. ui tabl e di roxyar conpounds for_the production o

Oy car bonat 88 Cred oo My 1 d He T orif o MG, Z i B s ein 2 is an
aromati ¢ radiie@lo @HAG M tcF UG Bl Wi Gl GRIL O 186 Mla O Ep PEANDE S,
aromatic nuclei, can be substituted and can contain aliphatic or _
cycl oal i phatild! P&Uineas 6 Tl kyl Y 1addbit dtal oS 2isS bERdi vy Fihks. 30
Exanpl es cof didydrexyary!-Lamounds are: di hydroxybenzenes,

di hydr oxydi phenyl's, bi s(hydr oxyphenyl) al kanes,
Another advantage is that various polycarbonate grades with
varying requirements can be produced in the installations
with no need for equipment changes.
15
A preoduction line design such as that described in WO
02/077 067, for example, can be used to perform the

process.

20 Suitable dihydroxyaryl compounds for the production of

polycarbonates are those having the formula
HO-Z-0H

25 wherein Z is an aromatic radical having 6 to 30 C atoms
which can contain one or more aromatic nuclei, can be
substituted and can contain aliphatic or cycloaliphatic

radicals or alkyl aryls or heterocatoms as binding links.

30 Examples of dihydroxyaryl compounds are: dihydroxybenzenes,
dihydroxydiphenyls, bis(hydroxyphenyl) alkanes,
bis (hydroxyphenyl} cycloalkanes, bis(hydroxyphenyl) aryls,
bis (hydroxyphenyl) ethers, bis(hydroxyphenyl) ketcnes,
bis {(hydroxyphenyl} sulfides, bis{hydroxyphenyl) sulfones,
35 bis(hydroxyphenyl) sulfoxides, 1,1'-bis(hydroxyphenyl



bi s( hydr oxyphenyl ) cycl oal kanes, bi s(hydroxyphenyl) aryls,
bi s(hyd b hyd h 1) ket ' h I
i s(hy roxygﬁpﬁﬁgg 5%J$?§; i s(hydr oxyphenyl) ke oneﬁcﬁé#%g%ggzgﬁg§yp enyl)

sul fides, bis( roxyphenyl ) sul fones, 35 bis(hydroxyp OX1 des,

,1 - bls(hydroxyphenyl WO 2005/ 054335 PCT/ EP2004/ 013321 9 dii sopropyl
benzenes and ring-al kylated and ri ng- haPOQenated conpounds thereof. These
and other di hydroxyaryl conpounds that are also 5 suitable are described
for exanpl e dif agpr WY porasenspecitid catnonsl ky byoed 3nd 2r99d- 273, 2 999

835, 2 999 §48.00ch (28 o QA2 Ao 148 172, 3 271 367, 3 275 601, 4

982 014, in man pat ant speci i'cations 1 570 703, 2 063 050, 2 036
052, 2 211 956, 3 832 396, the French patent 10 specification 1 561 518, and

in the nono S enlstr and Physi cs,_,of . Pol ycar bonat es,

|t erscr onod L g IS (s RN AR LS 0l PRRECETRRM T o
Legrand, 3J. EulBﬂihﬂJeera,rd-l&i'Eﬁmlbeﬂ ﬂ%mfya}aafrdqm]ratm Sc}neerm& patl@inﬂ’echnol ogy,
Mar cel Dekker New .York 2000 7 h oxya ounds
are, for exami%: V¥ S r?olgnmﬂf ]gl'dl%iqg?]oxiﬁ %/% %?é z ?1%% %ﬁ?%henyl)
met hane, bi s (& - grethyd 624-tedr oxyphenyl), nethanezebj s3 Mshy@irpxyphenyl)

di phenyl nethane, 1, 1-bis-(4 20 hydroxyphenyl) 1- phenyl et hane,
1, 1- bi s- (4- RPdr SdfbherdyIthe Geumaiatily Sahelcations 1 5707703, 2

1,1-bis-(4- f@@y%ﬂoheﬁyd% 195(22 Z‘aéplhlt wsl,é eéh@ma 386 2-bhe- fflemﬁrggwh@nyl)
propane, 2,2- bis- (3 nmet hyl - 4- hy r oxyp eny ) propane, 2,2-bis-(

di net hy|1-04 REEHEistreiyan ridpanel 8 2, azndaulsn(mhezanmmm@@hefhyl $choghbnyl

F2)r Zpglng (4 ﬁ:}%r oxyf)rfg; ﬂf%ﬁ%’?of butl‘;&ééﬁ%&%@é@nelnterSCJ.ence

2, 4- bi s- (3, emmrmm NepddroxyipHehd ) -12- it f§d pbut@def”, and in "D.G.
1,1-bi's-(4- H%QG%%XP“?P¥H) AT é¥?“ﬁhndbo§k9$§ Polycarbonate Science

and Technology, Marcel Dekker New York 2000, p. 72ff£".

15
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~

20 hydroxyphenyl)-1-phenyl ethane, 1,1l-bis-{4-hydroxyphenyl)-

- (l-naphthyl) ethane, 1,1-bis-{(4-hydrcxyphenyl)-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-

25 hydroxyphenyl)-1l-phenyl propane, 2,2-bis-(4-hydroxyphenyl)
hexafluorcpropane, 2,4-bis-(4-hydroxyphenyl)-2-methyl
butane, 2,4-bis-{3,5~-dimethyl-4-hydroxyphenyl)-2-methyl
butane, 1,1-bis-{4-hydroxyphenyl} cyclichexane, 1,1l-bis-
(3,5-dimethyl-4-hydroxyphenyl) cyclchexane, 1,1-bis- (4~

30 hydroxyphenyl)-4-methyl cyclohexane, 1,1l1-bis-(4-

hydroxyphenyl) -3, 3, 5-trimethyl cyclohexane, 1,3-bis-[2-(4-

hydroxyphenyl)-2-propyl] benzene, 1,1'-bis-(4-
hydroxyphenyl)~3-diiscopropyl benzene, 1,1'-bis-(4-
hydroxyphenyl)-4~diisopropyl benzene, 1,3-bis-[2-(3,5~

35 dimethyl-4-hydroxyphenyl)-2-propyl] benzene, bis-(4-



(3, 5-di net hyl - 4- hydr oxyphenyl ) cycl ohexane, 1,1-bis-(4 30

hydr oxyphen : g}ed’g]%g cycl ohexane, 1, 1-bis-(4-

hydroxyphené*%?é? , - I%SWEthy| cycl ohexane, 1,3-bis-ffﬁ(§f2°°4/°13321

hydr oxyphenyl ) - 2- propyl ] benzene, 1,1'-bis-(4- hydroxyphenyl)-3-diisopropyl
benzene, 1,1'-bis-(4- hydroxyphenyl)-4-dili0sopropyl benzene, 1,3-bis-[2-(3,5
35 di net hyl - 4- hydr oxyphenyl ) - 2- propyl ] benzene, bis-(4 WO 2005/ 054335

PCT/ EP2004/ 0332k yphEd vy dredohyepheriyil 9~ tterd r dod yeH{edrshyid raoxyiphény [Disul fi de,
bi s- (4-hydragxyphenyl) .sul f.one, -bis-(3,5-di nethyl|.-4- hydrpxyphenyl) sul fone
and 2,2', 3, éa-_%{lé’firré%ﬁpc?péf@, %JBéonet'etbrlfneﬁy#q-Jll,methyl £

1' - spi r obi - hidrioagdeneln3,)5 sudifalne Sarfdard,ixyl3ard y- qurtefarydedch a3 g,0r oxy'ar yl
conpounds are: resorcinol,, 4,4'-dihydroxydjphenyl, bis-(4-hydroxyphenyl)

di phenyl netfaféret, iffib"uqs-l( L%Cg%éy'p[ﬁéﬁﬁ C{-Eil’ledh‘eﬁhyﬁ ~%thlane,

bi s- (4- hydr oxyphenyl ) - 1- (1- napht hyl ) et hane, bis 10

(4- hydroxyphenyl)-1-(2-napht hyl) ethane, 2,2-bis-(4- hydroxyphenyl) propane,
2, 2-bi s- (3, Badithstprly. HRfedasheiiyd isropane, comeainds A%dr oxyphenyl )
cyci ohexane r elol-ing( 314540 TRt YA e DA RUPhenyl | 4R} AMeXAiany 1

1, 1- bis-(4- ﬁ;drooxyghenyl )-3,3, 5H1)1/5r t r% hylcycl olhex(ane, nyl)

1,1' - bi s- (4dipdieoyipnernianes- 1dilidomoyih iskrezamdicaniol ) ~1-phenyl

1,1"-bis-(4- raxy nyl)~4:, diJ vil_-bhenze t. p i.cul ardy.
preferred aﬁg%%i%4-@Q%h¢é35§§ﬁg%h§%§%gﬂJz6-2?5ﬁﬁﬁg?%§§%§d$§§§%ﬁé§§ﬁf pr opane
and bi s104- (Hytyoryplygmeny13,-3, 5-2mayettngd 0y o hexane?, 2-Bot 4+ phe
di hydroxyaryl compound, .form ng ho ol y.car it es, _.and, sever al
dihydroxyaréﬁdggﬁﬁgﬁﬁﬁg?J2§”%%gﬁFﬁg@§§§$¥ carpo éﬁ%@?%gg% e used. Instead
of the nonomgidrexgiphediyaXy ardpLaepaunds;id-ow-hydroxyphenyl)

cyclohexane, 1,1-bis-(3,5-dimethyl-4-hydroxyphenyl)

cyclohexane, 1,1-bis- (4-hydroxyphenyl)-3,3,5-
15 trimethylcyclohexane, 1,1'-bis-{4-hydroxyphenyl)-3-
diisopropyl benzene and 1,1'-bis-{4-hydroxyphenyl)-4-

diisopropyl benzene.

Most particularly preferred are: 4,4'-dihydroxydiphenyl,
20 2,2-bis-{4-hydroxyphenyl) propane and bis- (4-
hydroxyphenyl) -3, 3, 5-trimethylcyclohexane.

Both one dihydroxyaryl compound, forming
homopolycarbonates, and several dihydroxyaryl compounds,

25 forming copolycarbonates, can be used.

Instead of the monomeric dihydroxyaryl compounds, low-
molecular-welight, predominantly OH end group terminated
oligocarbonates can be used as starting compound.

30
The dihydroxyaryl compounds can also be used with residual
contents of the monohydroxyaryl ccmpounds from which they
were produced, or the low-molecular-weight oligocarbonates
can alsco be used with residual contents of the

35 monochydroxyaryl compounds which were eliminated during



nol ecul ar-wei ght, predom nantly OH end group term nated oligocarbonates can
be used as starting conpound. 30 The di hydroxyaryl conpounds can al so be
used with reas dwas/oses3ents of the nmonohydroxyaryl eeopebsetss forearwhi ch
they were produced, or the |ow nol ecul ar-wei ght ol igocarbonates can also
be used wth residual contents of the 35 ypnohydroxyaryl conpounds which
were elimnated during WO 2005/ 054335 P P2004/ 013321 -11 production of
the oligoners, The contents can be up to ,. 20 preferably 10 _particularly
preferably LPpr?%U%J%)n a#c] %B%t‘:’]pla??l?%ﬁ? arty p %?E?%B?ygﬁﬁ }P% 72‘p’%gf>see e.g.
EP-A 1 240 282, Grdierabhydr@xyarydreompoandg phateagiel used, tbi kesal |

other raw materials, chem cals, and auxiliary substances added to__the
synt hesi s, caaﬂ‘fFH%o%%rHaa‘Fﬁh%tf %rWtfﬁr‘?#%{ﬁl?fY)e/‘ép B‘Pi%i %a??‘ﬁ@ £r8m ERefrLown

synthesi s, haq@lizw and storage, 10 although it is desirable and the aimis
to work with raw materials, chemcals and auxiliary substances that are as
cl ean as Ebossi ble. The diaryl carbonates that are suitable for reacting with

15 the di hydﬂ%YﬂWdM’%&@ﬁ%éﬁ@o&ﬁ@§%}@@M&‘Qetﬁ@ecﬁprﬂyk@ aRiRodlezO0" R
R R )10 O wherein R, and R" mutual Iy i ndependently represent H,

optional |y bréhdtrleP G2 G4 ARy il ot kyhx i Gra xg4s wpkypnogsapgfedr t€6- C34
aryl and ea%é;%%‘?%, diff erenton R £ A0 £ &4 SQi denphSus EORR "', wherein

R'' can be H, ona
originating from their own synthesis, handling and storage,

10 although it is desirable and the aim is to work with raw
materials, chemicals and auxiliary substances that are as

clean as possible.

The diaryl carbonates that are suitable for reacting with

15 the dihydroxyaryl compounds are those having the formula

wherein R, R' and R"™ mutually independently represent H,
optionally branched C1~-C3q alkyl/cycloalkyl, Cq;-Csy alkyl

20 aryl or Cg-Css aryl and each side can be different. R can
also denote -COO-R''', wherein R''' can be H, opticnally
branched C;-Cs3; alkyl/cycloalkyl, C7-Csq alkyl aryl or Cg-Cy
aryl.

25 Such diaryl carbonates are, for example: diphenyl
carbonate, methylphenyl phenyl carbonates and
di (methylphenyl) carbonates, also as a mixture, wherein the
methyl group can be in any position on the phenyl rings,
and dimethylphenyl phenyl carbonates and di{dimethylphenyl)

30 carbcnates, also as a mixture, wherein the methyl groups
can be in any position on the phenyl rings, 4-ethylphenyl
phenyl carbonate, di-({4-ethylphenyl} carbonate, 4-n-



branched C1-C34 al kyl/cycl oal kyl, C7-C34 al kyl aryl or C6-C34 aryl. 25 Such
di aryl carbonates are, for exanple: diphenyl carbonate, nethyl phenyl phenyl
car bonat es aml 2095¢ AB4BJ% phenyl ) carbonates, al so as PETHEREZQI4/,01EE&tei n t he
met hyl group can be in any position on the phenyl rings, and dinethyl phenyl
phenyl carbonates and di (di net hyl phenyl ). 39-carbonates, also as a m xture,
wherein the nethyl groups can be in any position on the phenyl rings

4- et hyl pheny), hylphepyl )
2005/054335EECFQE§%%04 01 §§§€§f-i%£%§§%g%p %ﬁy?@pheﬁﬁgﬁgg?ﬁﬁﬁz%i

-(4-n-pr opgﬂmferwtq, ﬂ:am@ma@eylmh%b r@bympheﬁyrbpheﬁw darbénate di - (4-
isopropylph hepy
di - (4-n- butyﬁy eﬁ@?% nat%gr9H§§%€Ut€Ihhgﬁgyxéh ?%onate
di -(4- |sobutg&¢ﬂmﬂ@¢$,c@xbbﬁa@ebuﬂylpbenybUtyaphenytephénySObatQ¢9h89yl
di-(4-terg-b I e bonate, _ n he | . carbonate
di - (4-n- : H#%%%ﬁgn Sg%%§€%ha$§ ?% ls%%§§ E é%?yﬂghe %aFBOnate 1=
di - (4-n- hexyﬁ@hEHymﬁybpm@mpatpheﬁylsoaﬁbgh@henyﬁlpmeﬁybrieboaybphahgl)
di-(4-isooct | phen I rbonat e, I he .b at e,
G- (4 o nony RS o ol TonaeBe T HER TG U oNREY bhERFPOBHERy! CtarBonst .
di - (4-cycl ohexyt pheyhy1) casbepahee, 44 {d= n@kpy%hbnpmepmbaymybh@h@nxtephenyl

carbonate |-[4 (1- nethﬁﬂ-l-phenylethyl hen carbonate, 15
bi phenyl - 4- yEphehyr - karpbraeRY L di B pRRAGE- 44yI§0€5FMéﬁaﬁéyl phenyl

4-(1- napﬁ@“V&éfﬁ@%@%ePh§ﬂ¥|4C§§QQB§%§phén§27n@QPBBMBiBhe@¥h -nBh @Fhen vl
car bonat e [ 4- (] -napht hyl ) phenyl] carbonate, di- [4-(2-napht ) phényl ]

carbonate, Z4RpRrRNnbxgpHeayitphedyt { 4C@rb©ﬁﬁiéheﬁyl(409ﬁbﬁ6ﬁ99heﬁyl)
CHrbenate B0 PR IR pppchapeng. el e adgrtytens)
carbonate, {1-methyl- 1 -phenylethyl)phenyl phenyl
carbonate, di-[(4-{l1-methyl-1-phenylethyl)phenyl] carbonate,

15 Dbiphenyl-4-yiphenyl carbonate, di({biphenyl-4-yl) carbonate,

-{l-naphthyl)phenyl phenyl carbonate, 4-{(2-naphthyl)phenyl
phenyl carbonate, di-[4-(l-naphthyl)phenyl] carbcnate, di-
{4-(2-naphthyl)phenyl] carbonate, 4-phencxyphenyl phenyl
carbonate, di-{(4-phenoxyphenyl} carbonate, 3-

20 pentadecylphenyl phenyl carbonate, di-(3-pentadecylphenyl)
carbonate, 4-tritylphenyl phenyl carbonate, di-(4-
tritylphenyl) carbonate, methyl salicylate phenyl
carbonate, di{methyl salicylate) carbonate, ethyl
salicylate phenyl carbonate, di{ethyl salicylate)

25 carbonate, n-propyl salicylate phenyl carbonate, di-(n-
propyl salicylate) carbonate, isopreopyl salicylate phenyl
carbonate, di{isopropyl salicylate) carbonate, n-butyl
salicylate phenyl carbonate, di-{n-butyl salicylate)
carbonate, isobutyl salicylate phenyl carbonate,

30 di{iscbutyl salicylate} carbonate, tert-butyl salicylate
phenyl carbonate, di-(tert-butyl salicylate) carbonate,

di (phenyl salicylate) carbonate and di(benzyl salicylate)

carbonate,



trityl phenyl) carbonate, nmethyl salicylate phenyl carbonate, di(nethyl

sa oyl ate) ugastpnaicaset iyl | sal foylate phenyl oar bgoghteadlel5iish:
I -(Nn-

salicyl ate) 25 carbonate, n-propyl salicylate phenyl carbonate,

propyl salicylate) carbonate, isopropyl salicylate phenyl carbonate,

di (i sopropyl salicylate) carbonate, n-buﬂﬁr salicyl ate phenyl carbonate,

di -(n-butyl salicylate) carbonate, isobutyl salicylate phenyl carbonate, 30
di (i sobutyl Psaifesykeat 6} agarlb ereatcesundsr taxsut \Wipden ey | s orphehy |4 tertdonat e,
di-(tert-bu i.cylia r di (phenyl i t rbonat e and
di (benzyl s%?ﬁ.lta@??teé)yﬂ B R o o B e e B0

Pref erred dicarpbnedrpotmed caryd:~ 4diypheryly ic ardhdmatad; e 4-d et ptrut wi -phenyl
phenyl carb i_- (4-tert-hutyl phenyi rhonat e, bi pheny| - 4-yl phenyl

car bonat e, g?‘?%l%ﬁlﬁgﬁw ?14-(% )met%gla}%ﬁb—gné)t@ér?yi‘-e(cc%-y%gt%ﬁré}fl- ﬁﬁjeenn let hyl ) phenyl

phenyl 5 5carbabatatandndi {i4-[(4k fetdatd i lHhemdretimdhyphestyd ]yl icar bonat e.
Particularlya%ﬁeferred i s: diphenyl carbonate. 10 The diaryl carbonates can

al so be usefAPER3Esi dual contents of the nonohydr oxyaryl conpounds from
whi ch they were produced. The contents can be up to 20 % preferably 10 %
particularl¥ preferably up to 5 % and nost particularly preferably up to 2
% 15 Rel atFé 1€ LeRd YdiPHRFdrRaRst vis ' ST &t 8 dir3/4€ - car bonat es are
used in a quantity of 1.02 to 1.30 nol, preferably 1.04 to 1.25 nol,
particularly preferably 1.06 to 1.22 nol, nost particularly preferably 1.06
to 1.20 bl TPe garrmydl cofrbdinsyidroaay v scosofed Miduress gtua he

aforenEntiOQEQt%E%%y5fC%%QpQ&%&%ﬁﬁ?bf?é%&ﬂ“%éﬁﬁ%hnds from which they

were produced. The contents can be up to 20 %, preferably
10 %, particularly preferably up to 5 % and most
particularly preferably up to 2 %.

15
Relative to the dihydroxyaryl compound the diaryl
carbonates are used in a quantity of 1.02 to 1.30 mol,
preferably 1.04 to 1.25 mol, particularly preferably 1.06
to 1.22 mol, most particularly preferably 1.06 to 1.20 mol

20 per mol of dihydroxyaryl compound. Mixtures of the

aforementioned diaryl carbonates can also be used.

A monohydroxyaryl compound that was not used to produce the
diaryl carbonate being used can additionally be used to
25 1influence or modify the end groups. It is represented by

the following general formula:

O—H
R R"

wherein R, R' and R'' are defined for the diaryl
30 carbonates, although in this special case R cannot be H,

but R' and R''" can be H.



A monohydroxyaryl conpound that was not used to produce the diaryl

car bonat e bﬁb”ﬂob@?ﬁ%i%?% additional Iy be used to 25 6? %gy@%q(9{3¥?%|fy t he

end groups. It 1s represented by the follow ng genera

&' wherein RR, R and R ' are defined for t he diaryl 30 carbonates, although
in this special case R cannot be H  buf 1#-and R' can be H. WD 2005/ 054335
PCT/ EP2004/ 013321 -14 Such nonohydroxyaryl conpounds are, for exanple: 1-,
2- or 3-nethyl phenol, 2, 4-dinethyl phenol, 4-ethyl phenol, 4-n-propyl phenol,

4-i sopropyl @gﬁ%ok'n’on%hxoﬁ%&y QJom u%dss%qlét ylfmle@!am 4let'erlt bLg-ylcﬂhenOl

4- n- pent yl ph 4 I sooct yl'phenol’,” 4-n-nonyl‘phenol’, 3-
pentadecylpﬁem@ﬁhY4¥@y¢kdhexylﬁhdmﬁlmaﬁuy&nhﬁﬂgmrI4ﬂqﬂﬁyﬁﬂhﬂﬂq&a phenol

4- ph | ph |, phen
4 (2 napht ro PoRAsn Lo REy el b AR S e
sallcylaﬁe 4Hiﬁ©@@¢&b§ﬂaﬂqﬂEﬂ&%tenﬂﬁﬂﬂﬁ%ﬂﬁh&ﬁdhAndfnipeﬂtﬂﬂﬂhéndﬁﬂ icylate,

i sobut yl I|c | at tert.- b tyI sal Iate phen sall Iate d benzyl
salicylate ﬁ? heﬁﬁ aé Sgcylpheno

are prefer r@@ntédmwm@y@myarwcﬁqrmmmmwm bB— (qhamymose boi | i ng

poi nt is above that of the nonohydroxyaryl conpoun t hat wﬁf used to

produce t he PAHERAHE tEarE A€ tei Hid B PR trhe' 1 nQﬁﬁRﬂﬁn
nonohydr oxyaryli -¢RmpeuRd )WHeb Mas; -Usethadha ifiodieh A di aryili ardonade is

referred to as the base _nonohydroxyaryl conpound) The nnnohydroxyaryl

conpound Ccafe thy ladddd catl iy 1951 P alHe aliese oo 3Ry ¥ exrct i On 218 i s

iscpropyl salicylate, n-butyl salicylate, isobutyl
salicylate, tert-butyl salicylate, phenyl salicylate and
benzyl salicylate.

15 4-tert-Butylphenol, 4-iscoctylphenol and 3-pentadecylphenol

are preferred.

A mcnohydroxyaryl compound should be chosen whose beiling
point is above that of the monohydroxyaryl compound that

20 was used to produce the diaryl carbonate being used. (In
the text below, the monohydroxyaryl compound which was used
to produce a diaryl carbonate 1s referred to as the base
meonchydroxyaryl compound) . The monohydroxyaryl compound can
be added at any time in the course of the reaction. It is

25 preferably added at the start of the reactiocn or at any
point in the course of the process. The proportion of free
monchydroxyaryl compound can be 0.2 to 20 mol%, preferably

0.4 to 10 mol%, relative to the dihydroxyaryl compound.

30 The end groups can also be modified by the incorporation of
a diaryl carbonate whose base monohydroxyaryl compound has
a higher boiling pcint than the base monohydroxyaryl
compound in the principal diaryl carbonate that is used.
Here too the diaryl carbonate can be added at any time in

35 the course cof the reaction. It is preferably added at the



25 preferably added at the start of the reaction or at any point in the
course of t e proportion of free nonoh e ol und can
be 0.2 to Z(Egﬁm% %ﬁ?&f@?abl y 0.4 to 10 nol % rel at|¥€{é to t("ﬁk?'e/0 |9 ydr oxyaryl
conpound. 30 The end groups can al so be nodified by the incorporation of a
di aryl carbonate whose base nonohydr oxyérlfl‘ conpound has a higher boiling
poi nt than the base nonohydroxyaryl conpound in the principal diaryl
carbonat e t Faants afsddie 19 1Yo Ttheadiddry |Pddrborat i e aprbesadeedid  any

time in 35 rs Yol i f : WO
2005/ 054335 P C%%%Zogﬂ%f%@lgp&%d g{karetﬁeofélta%;ﬂ g%%%%%ggérje‘g%@g%ﬁ%oi nt in

the course &fighes—hyriddess bakte rprogurdd @iy ofyt heorearnyd rakdone@ etoi th t he
hi gher - boi | i o] y. 0 i e, total anount

of diaryl catr O%%%gug%g@ﬂ%ﬁg{] %%ﬁl%r%%%fé g%ée%/cgr%%? yﬁéi] %0850 nol % and
particul &l 0 prodfier ghiefelraimi 10 nod %0 Tivel basia mattal gstsr kpown from t he
literature such as bﬁﬂﬁg' al k]sadpl Oia]]ln;d al kal i ne-earth hydroxi des and oxi des,

but al so 1& &g c;T tp‘:ho H6ti Um sal ts, referred to bel ow as oni um
salts, are used as catalysts in the nelt transesterification process for the

production of ol ycar bonat es. iumsalts are preferably used in the
Synthesi s, PAVa [P 4 157 51 8 % NP h oot i 1 Sa1 F 57 052 PROSHbMi Tird sal t 5

within the naniing Hfd td4iecd Mentd on ane d tdose dawid g+ hee gensial af &5 nul a:
RA X I+ R-PI -R3 RZ wherein Rl-4 can be the sanme or different Cl-Clo

al kyl s, 1006-2mPTdry} ©F CATERHHNT a1adi s ore i cye |t kylas onium
salts, are used as catalysts in the melt
transesterification process for the production of
polycarbonates. Cnium salts are preferably used in the
synthesis, particularly preferably phosphonium salts.
15 Phosphonium salts within the meaning of the invention are

those having the general formula:

R4 X-
R‘l-—-—-pi__ R3

Rz

wherein R'™ can be the same or different C1-Cyg alkyls,
Ce—Ci14 aryls, Cy-Cyis aryl alkyls or Cs;-Cs cyclecalkyls,

20 preferably methyl or CgCis aryls, particularly preferably
methyl or phenyl, and X  can be an anion such as hydroxide,
sulfate, hydrogen sulfate, hydreogen carbonate, carbonate or
a halide, preferably chloride or an alkylate or arylate
having the formula -OR, wherein R can be a Cg¢-Cyy aryl,

25 (C4-Cys aryl alkyl or Cs—-Cg cycloalkyl, preferably phenyl.

Preferred catalysts are tetraphenyl phosphonium chloride,
tetraphenyl phosphonium hydroxide and tetraphenyl
phosphonium phenclate, with tetraphenyl phosphonium

30 phenclate being particularly preferred.



20 preferably nethyl or C6-Cl4 aryls, particularly preferably nethyl or

phenyl, and _xX- ani on such as hydroxide, s Y
sul fate, hy roégﬁgégg%%%ﬁte, carbonate or a haIide,H%éZ§€3qg%ﬁgigﬁﬁgride or

an al kylate or arylate having the fornula -OR wherein R can be a C6-Cl4
aryl, 25 C7-C15 aryl al kyl or C5-C6 cycrdéikyl, preferably phenyl.
Preferred catal ysts are tetraphenyl phosphonium chloride, tetraphenyl
phosphoni umTinedr exied e rarfee tadt napheaty | 1in phosphioni em phehdl’ate, 181t mol,

t et raphenyl gni.um 30 nol at e..bej i C re

2005/ 054335 I%E%%E‘Bffootz?/ ooi'ﬁg‘?oel Al% ﬁ“@éﬁ%«eﬁp %ﬁf e#l%ﬁgi}y%&é)'ed‘g A %%%ln%/ﬁf{ es of
10-6 to 10- praxflerairlel atri weidro: omessrodf af0di hydi 6Xyaryil. conpound,
particularly preferably in quantities of 10-7 to 10-4 not. 5 It is also
possi ble to add suppl enmentary anounts of an onium catal yst of the sane or
of a diffrerent itsypa of widimlcaialysd heforenpol yepnsensat s ont dhe

catal ysts are .added %géfolut'qg}to avoi d gggnfﬁ#%fécess 10 congentrations
during met edWg™ Afd-loifert % TOMpdun 3 TEeth tHRSsyst e Ehd to
t he process,cathilGhang i d ey Ptdefadthenreaction mxture and/or are
formed during the polycondensation process, such as e.g. dihydroxyaryl

conpounds, diaryl carbonates or 15 nonohydroxyaryl conpounds.

Monohydr oxyamdd COMPAHAS A& a R d | CAl 851y PEETES T odh 1 egarsent hexpesson
skilled in the art I's aware that di hydroxyaryl conpounds and di aryl

car bonatlés rasadiant eHamyes ahdr bredke dommn ey et atsel Yyht$ yare| evapednds
he qual ity e paly CaTbont 6at AT Hhe tnduATTT 41 (TARGRsTer fi cation
process for alheady gouct oh ie podacardomatetihe aneéfer rede chopoend i s
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dihydroxyaryl compounds, diaryl carbonates or
15 monchydroxyaryl compcounds. Monohydroxyaryl compounds are
particularly preferred, because the person skilled in the
art is aware that dihydroxyaryl compounds and diaryl
carbonates readily change and break down even at slightly
elevated temperatures, especially under the influence of
20 catalysts. This affects the gquality of the polycarbonates.
In the industrial transesterification process for the
production of polycarbonate the preferred compound is
phencl. Phenol is also the logical choice because the
preferably used catalyst tetraphenyl phosphonium phenolate

25 when produced as a mixed crystal is isolated with phenol.

Thermoplastic polycarbonates are described by the formula
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and are also provided by the present invention.
30

The brackets denote a structural unit repeated n times.



preferably used catal yst tetraphenyl phosphoni um phenol ate 25 when produced
as a m xed y isS,4-50l ated with phenol. Thernop i I onat es
are descri bgwg géleé@essgfjgr%nul a RRf \R " OzZ-00C %@f@%o%%ﬂff%% are al so
provi ded by the present invention. 30 The brackets denote a structural unit
repeated n times. WO 2005/ 054335 PCT/ EP26047 013321 -17 Z is al ready defined
above for the di hydroxyaryl conpounds. R A R R' is already defined above
for the di alylscalberateslemiddh al®tehiforader chrhalgoiperH asorgownid 1 e
group and can be different on each side. The pol ycarbonates have an
extrenely | ow content of cations and anions of |ess than 60 ppb in each
case, preferably < 10 40 ppb and particularly preferably < 20 ppb
(cal cul ated as Na cation), cations of both alkali and al kaline-earth netals
bei ng present, which can originate for le as an inpurity fromthe raw
materials that are used and fromthe j epium and anmoni um salts. O her
ions such as Fe, Ni, 15 Cr, Zn, Sn, gvb¥ ians and honol ogues thereof can
be contained in the raw materials or can origfnate t hrough erosion or
corrosion framaihe JRt efddled ramuiady the productd on,die dsst i s
constructed. The total content of these ions Iis1ess than 2 ppm preferably
| ess tha® 1thpm 2@ sendaparalisuller |1 g efferaabl yrg essothamn®. Gppes  Ani ons

frominorgan;¢AGids apnd Syamerganic acids (e.g.

The polycarbonates have an extremely low content of cations
and anicons of less than 60 ppb in each case, preferably <
10 40 ppb and particularly preferably < 20 ppb (calculated as
Na caticn), cations of both alkali and alkaline-earth
metals being present, which can originate for example as an
impurity from the raw materials that are used and from the
phosphonium and ammonium salts. Cther ions such as Fe, Ni,
15 Cr, Zn, Sn, Mo, Al ions and homologues thereof can be
contained in the raw materials or can originate through
ercsion or corrcosion from the materials from which the
production line used is constructed. The total content of
these ions is less than 2 ppm, preferably less than 1 ppm
20 and particularly preferably less than 0.5 ppm.

Anions from inorganic acids and from organic acids {(e.q.
chloride, sulfate, carbonate, phosphate, phosphite,
oxalate, etc.) are present in equivalent amounts in

25 relation to the aforementioned caticns.

The aim is therefore to obtain the smallest possible
amounts, which can only be achieved by using raw materials
of the highest purity. Such pure raw materials can cnly be
30 obtained by means of purification processes such as
recrystallisation, distillation, reprecipitation with

washing, etc.



chloride, sulfate, carbonate, phosphate, phosphite, oxalate, etc.) are
present in equivalent anmounts in 25 relation to the aforenenti oned cati ons.
The aimis wWhereddfaE543350bt ai n the smal | est possi bl epcetErzODg /0Vd32Ih can
only be achieved by using raw materials of the highest purity. Such pure
raw materials can only be 30 obtained bygmeans of purification processes
such as recrystallisation, distillation, reprecipitation with washing, etc.
WO 2005/ 054335 PCT/ EP2004/ 013321 -18 The pol ycarbonates can be
intentionally branched. Suitable branching agents are the conpounds known
for pol ycar fheate 1 ypratheciates hawimgztmwuamUHDNHMMyfhﬂundkH&u Jriougisle 5

preferably those.havin three or nDre drox ro of .sone of
the compoundd 2RENAY FHESE SoP Horde (ﬂuir1 Shﬁ%r leogrr ﬁf%gﬁ‘taréf T be
used are: plbaueglivei rmcalvm@ &-kﬁlel’&tdly|m02:e4 forridtidrdelnyrcoxyphenyl ) 10
heptene 6- di r|- dr oxyphenyl hept.ane,

1,3,5-tri (@rﬁﬁrfg%ﬁéﬁme fyef frtymor(ew) %séypﬂ@m%- et hane,
tri-(4-hydroxyphenyl) phenyl nethane 2, 2-bis-(4, 4-bi s-(4-hydroxyphenyl)

cycl ohexyl] _ propane, 4-Dbi s- (4- hydroxyphenyl i sopropyl) phenol and 15
tetra- (4- hy@%@%ﬁénﬂf) SPEEh&rfe L IS0 MOTBIOWKE GAvem & rAfft3 ORI onpounds

are: 2,4- dijpwdrgxyben gly%gﬂzégﬂ G d chloride and
3, 3- bi s- (3- #ethyl 4- hyﬁgl gq’ - 2- 0X0- €hy roi ndole. 20 Preferred

br anchi ng a@@d@goadacx®ogvbﬂsE%3hméﬂmwl-£-4 6~tri- (4~ hydroxyphenyl)
2{ﬂ;gé¥9?§n¥hétépgﬁghfﬁgEﬂé@%@ﬂ?ﬁﬂe dsé%ﬁqr quangﬁ%#géégyn%g%gﬁyphegyg)nDI@6
rel ati ve toheheadiehydr, @x\artyi cdmpouwchxyphenyl) benzene, 1,1,1-tri-(4-
hydroxyphenyl) ethane, tri-(4-hydroxyphenyl) phenyl
methane, 2,2-bis-{4,4-bis-({4-hydroxyphenyl) cyclohexyl]
propane, 2,4-bis~-(4-hydroxyphenyl isopropyl) phenol and
15 tetra-(4-hydroxyphenyl) methane.

Some of the other trifunctional compounds are: 2,4-

dihydroxybenzoic acid, trimesic acid, cyanuric chloride and

3,3-bis-{3-methyl-4-hydroxyphenyl)-2-oxo0-2,3-dihydroindole.
20

Preferred branching agents are: 3,3-bis-(3-methyl-4-

hydroxyphenyl)-2-oxo-2, 3-dihydroindole and 1,1,1-tri-{4-

hydroxyphenyl) ethane.

25 The branching agents are used in quantities of 0.02Z2 to

3.6 mol%, relative to the dihydroxyaryl compound.

The process for the production of polycarbonate by the
transesterification process can be performed continucusly
30 or batchwise. Once the dihydroxyaryl compounds and diaryl
carbonates, optionally with other compounds, are in melt
form, the reaction is started in the presence of suitable
catalysts. The conversion or the molecular weight is
increased with rising temperatures and falling pressures in

35 suitable equipment and devices by drawing off the



The process for the production of polycarbonate by the transesterification

process canpe continuously 30 or batchw EBY R 4/8€3321
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conmpounds, are in nelt form the reactign is started in the presence of
suitable catalysts. The conversion or the hol ecul ar wei ght is increased
with rising tenperatures and falling pressures in 35 suitable equipnment and
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nonohydroxyaryl co nd, for exanple. 10 There,are no limts or .
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special limts or restrictions on the tenperatures, the pressures and the
catal ysts usélio CPERTUITH tHEMer 3 riafust e P+ 28 i BANPREEE PBHe bt ween t he
di hydr oxyar ydorgRimeund and thg, di aryl carbonate and any other reactants

that are optionally ‘added. Any condition is 20 possible, provided that the
chosen t¥hperatures, pressures and catalysts allow nelt transesterification

to be perfof \qgéu&?rlrl iwg%rﬂ%asﬁﬁpéﬁéﬁmaﬁ'tﬁé Egﬁe mpRohydspxyaryl
conmpound that 1I's elimnated. 2 e tenperatures over t entire process are
bet ween 180 ¢f the process, on the installation in which and mode by

which i1t is performed.

15 1In addition, there are no special Iimits or restrictions on
the temperatures, the pressures and the catalysts used to
perform the melt transesterification reaction between the
dihydroxyaryl compound and the diaryl carbonate and any
other reactants that are optionally added. Any condition is

20 possible, provided that the chosen temperatures, pressures
and catalysts allow melt transesterification to be
performed with correspondingly rapid removal of the

monchydroxyaryl compound that is eliminated.

25 The temperatures over the entire process are between 180
and 330°C, the pressures between 15 bar, absolute, and 0.01

mbar, absolute.

A continuous processing mode is usually chosen because it

30 1is advantageous for product gquality.

The continuous process for the producticn of polycarbonates
is preferably characterised in that one or more
dihydroxyaryl compounds are reacted with the diaryl

35 carbonate, optionally also other added reactants, using



and 330C, the pressures between 15 bar, absolute, and 0.01 nbar, absol ute.

A continuous processing node is usually chosen because it 30 is

advant ageou®of21051086438F qual ity. The conti nuous prEEYEPRO04LdES32n0duct i on
of polycarbonates is preferably characterised in that one or nore

di hydr oxyaryl conpounds are reacted wi thophe diaryl 35 carbonate, optionally
al so other added reactants, using WO 2005/ 054335 PCT/ EP2004/ 013321 -20
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conpound that 1s forne everal = subsequent reaction-evaporator stages
wi th graduanbyohydceedsirng temperatutbstand draved) | yor egweirag pressures 5

until the mplgeulaloveldht i3yl acreased o the degited  Layeh, According fo
the course 0 process, € sulrtable "devices, equi pment and reactors for
t he indivi diatred®ingattimparevapesatar gtradeslaye rkhdatiexchpargenuses

deconpr essi on, uni separators, columms, .evaporators, .stirred vessels and
reactorsgoruBthr£§%nW8E8F5ﬁaéqHFbﬁéﬁtlsmﬁPEHQBFSQiagstpﬁedﬁgééggary

resi dence tigeeat selected tenperatures and pressures. The chosen devices
must permt 15 the necessary heat input and be constructed in such a way
that they can cope with the continuously increasing nelt viscosities. A

devi ces arenceppgehgdiboranecanekbBerrbynaeans ekspups, sud@ spilpes and
val ves. The pipes between all units should naturally be as short as

possi bl e, af#VifescuPUaLERENS aPAe FeprEESSkEPE &8C dRIAY1FHsdi bl e, to avoid
unnecessgri Ly, -eXbADEGEpbestAeNCe abLEES o TR 26X bGEREhgelrs€. techni cal ,

boundary conditions and requirenents for the assenbly  of 25 cheni cal
instal | ati odecpuprebeiohseniéd, separators, columns, evaporators,

stirred vessels and reactors or other cocmmercial equipment
which provides the necessary residence time at selected
temperatures and pressures. The chosen devices must permit
15 the necessary heat input and be constructed in such a way
that they can cope with the continuocusly increasing melt

viscosities.

B1]1 devices are connected to one another by means of pumps,
20 pipes and valves. The pipes between all units should
naturally be as short as possible, and the curvature of the
pipes kept as lcw as possible, to avoid unnecessarily
extended residence times. The external, i.e. technical,
boundary conditions and requirements for the assembly of

25 chemical installations must be observed,.

To perform the process by a preferred continuous processing
mode the reaction partners can either be melted together or
the solid dihydroxyaryl compound can be dissolved in the

30 diaryl carbonate melt or the solid diaryl carbonate in the
melt of the dihydroxyaryl compound, or both raw materials
are combined as a melt, preferably directly from
production. The residence times of the separate melts of
the raw materials, in particular that of the melt cof the

35 dihydroxyaryl compound, are made as short as possible. The
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to 60 min, the reaction equilibrium is established without
the hydroxyaryl compound that is formed being removed. The
reacticon can be performed at atmospheric pressure or also
for technical reasons at overpressure. The preferred
pressure in industrial production lines is 2 to 15 bar

absolute.

The mixture of melts is decompressed in a first vacuum
chamber whose pressure is set to 100 to 400 mbar,
preferably 150 to 300 mbar, and immediately afterwards
heated to the inlet temperature again in a suitable device
at the same pressure. In the decompression process the
hydroxyaryl compound that is formed is evaporated with
monomers that are still present. After a residence time cof
5 to 30 min in a settling tank, opticnally with forced
circulation, at the same pressure and the same temperature,
the reaction mixture is decompressed in a second vacuum
chamber whose pressure 1s 50 to 200 mbar, preferably 80 to
150 mbar, and immediately afterwards heated to a
temperature of 190 to 250°C, preferably 21C to 240°C,
particularly preferably 210 to 230°C, in a suitable device
at the same pressure. Here too the hydroxyaryl compound

that is formed i1s evaporated with monomers that are stilil

er war ds



at the same pressure. In the deconpression process the 25 hydroxyaryl

conpound t Joos/8548dsi s evaporated with nonomer tal present.
After a regﬁ%ence/tgne of 5to 30 mMnina settlln%C?Z%Ezé%ﬁ?ﬁgﬁgkly W th

forced circulation, at the sane pressure and the sane tenperature, the
reaction mxture is deconpressed in a se¢ond vacuum 30 chanber whose
pressure is 50 to 200 nbar, preferably 80 to 150 nbar, and innmedi ately
afterwar ds peasentt orAftereapeeaidercef 196 06 250C, 3frwferabl y 210 to 240C,

par t{ oul ar yoprefer bl 2100198300, L0cR suitabl e deyhge; gt Lhe pare

pressure. xyar oun orned I's evaporated
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pressure. Here_ too the hydroxyaryl conpound that is formed is evaporated 10

with nonomekg Qﬁ%tcaréﬂsﬁlFulﬁﬁbé@nﬂevAﬁﬁeatath@sﬁd@ﬁc@reﬁﬁW§60fHSI@O 20 min
ina settllgg?tgﬁg %28% R%k&X @%ﬁﬂogh8rEﬁgtC&EC? QnisaE % & ragif

pressure an he sa & reaction mxtur conpressed in
a further wétﬂummnhmaberthhbserpres$Mﬂepresénto A@@embarxe$5dpmekerably 15
to 100 nbar, . particul arly.preferably 2 ngar, nd
af t erwar ds R%ﬁ?eaktg gotgﬂp@thbpe o?egﬁgbn 036 C,OB%éPEF Vywi%g to 290C,
particul arl yorpeeferabliya266nt 0a280ke sAma puktablke devi eeealsaimde sane
pressure. Fbre too the hgdroxyar¥ conmpound that is forned
temperature, the reaction mixture is decompressed in a
further vacuum chamber whcse pressure is 5 to 100 mbar,
15 preferably 15 to 100 mbar, particularly preferably 20 to 80
mbar, and immediately afterwards heated toc a temperature of
250 to 300°C, preferably 260 to 290°C, particularly
preferably 260 to 280°C, in a suitable device at the same
pressure. Here tcoc the hydroxyaryl compound that is formed

20 1is evaporated with monomers that are still present.

The number of these stages, 4 in this case by way of
example, can vary between 2 and 6. If the number of stages
is changed, the temperatures and pressures should be

25 adjusted accordingly to give comparable results. The
relative viscosity of the oligomeric carbonate reached in
these stages is between 1.04 and 1.20, preferably between
1.05 and 1.15, particularly preferably between 1.06 and
1.10.

30
After a residence time of 5 to 20 min in a settling tank,
opticnally with forced circulation, at the same pressure
and same temperature as in the last flash/evaporator stage,
the oligocarbonate produced in this way is supplied to a

35 disc reactor or basket reactor and condensed further at 250



20 is evaporated with nononmers that are still present. The nunber of these

stages, 4 ifothidsaa383By way of exanple, can vary Qefmweegod/gdwk. If the
nunber of stages is changed, the tenperatures and pressures should be 25

adj usted accordingly to give conparable results. The relative viscosity of
the oligoneric carbonate reached in t hed ‘stages is between 1.04 and 1. 20,

preferably between 1.05 and 1.15, particularly preferably between 1.06 and
1.10. 30 After 3a0rEsi eréeraipdy @o 05 Lo 220 firn Pier ta o livhpredhcably
optionally wihhef0pggdcci Leulalian, Al 4§ M8 sPLESSUr ¢ r AN SATE 2 o
tenperature as in the l'ast flash/evaporator stage, the oligocarbonate
produced i ni1Phinbaway fiog seppldesdet ¢ imed5 ofi $O rteadlomior, asKetrabdact3dr and

condensed furt her 2 5/.05 PCT/ EP. /01 - 23 0C,
preferably goglﬁomgéocigﬁg\gtr%cﬁlcécr Ir;%%%r%ée gagleéggég% S’osl%%osdtzyato%gégs]?ur es
of 1 to 15 mbad, 2pr, eberdklryb2 vt d . 180 trbdr. 2 &, op aresictdrmed t ipresfeofal3¢ to 90
mn, preferﬁbl% go tg 60 m n. The product reaches a relative viscosity of
1.12 5 to 1.2%, Pefe ébly 1.13 to 1.26, particularly preferably 1.13 to
1.24. The nelt leaving this reactor is adjusted to the desired final
viscosity or final nolecular weight in another disc 10 or basket reactor.

The tenper attife8Cafe l2250g $50E, Lsacidrabisy 2880 tt¢ BI0C, Higarda Testr |y

preferably 28@,40y3i3L0G thhe Prrgssur &dd-«0hi1tke Jdtart Rf efeially L2 to 2
nbar, with residence tinmes of 60 to 180 mn, preferably 75 to 150 mn. The

rel ativéOvi osodiskes apecagitustlée trerieaatiB dsevale 2ddlitedIbIC .t he i nt ended
appl i cati O”f%%ge%%l%- %% ot ol 7AYo P ef6rahy 2 1adP h fb 38 P i arly
preferably 1. to 1.34.

310°C, the pressure 0.01 to 3 mbar, preferably 0.2 to

2 mbar, with residence times of 60 tc 180 min, preferably

75 to 150 min. The relative viscosities are adjusted to the

15 level required for the intended applicaticon and are 1.18 to
1.40, preferably 1.18 to 1.36, particularly preferably 1.18

te 1.34.

The function of the two basket reactors can also be
20 combined in one basket reactor. This 1s the case in a

preferred embodiment of the present invention.

The vapours from all process stages are immediately drawn
off, cocllected and processed. This processing is generally

25 <carried out by distillation in order tec cobtain high
purities in the recovered substances. This can be done for
example in accordance with German patent application nc. 10
100 404. From an economic and ecological perspective, 1t is
self-evident that the monohydroxyaryl compound that is

30 eliminated should be recovered and isolated in the purest
form. The monohydroxyaryl compcund can be used directly for
the production of a dihydroxyaryl compound cor a diaryl

carbonate.



The function of the two basket reactors can also be 20 conbined in one
basket reactor. This is the case in a preferred enbodi nent of the present

i nvention. WAe2WQYAR4S3Br om al | process stages are iFAR/EPI0LAYOLRIIN of f,
col |l ected and processed. This processing is generally 25 carried out by
distillation in order to obtain high putgtti-es in the recovered substances.
This can be done for exanple in accordance with Gernman patent application
no. 10 1007#844;ELOR-R RGRA0TG 2RG sLGQl0ginGala ReNIRRCT i1V tHdt ithey
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of the proddessriRedctar ®Esdah 48s 4RlRose adels@R Bed 2% 3DE &4 A7 B22-C2 and EP
A 1 253 163 or twin- screwre ctor such as those des 99/ 28
370 are suFFﬁBWeFeF8§O§§aﬁﬁF afo ?ﬁéeoﬁﬁj86é G%éfbgk)ngﬁLQﬁMg aving a
very | ow noheeukak taWRieghtforareatdpe ef.i ni shed pol ycarbonates are generally
conveyed by neans of gear punps, screws of various designs or specially
desi gned positive-displacement punps. 15 Particularly suitable materials for
the progyctirgn eﬁlgﬁéar%%ﬂbQ%%ntev%%ﬁ%%%%% HRReSy apw%ﬁgzamghfméﬂédux%xare
stainless steels of type Or (Mo) 18/10, such as e. 1.4571 or 1.4541

( St ahl schl usséph2eoandplibei Shadshegt @@lly@ﬁlr@gg@ltewe@sfte @8 T A Heuss- St r aBe
36, D-71672

conveyed by means of gear pumps, screws of various designs

or specially designed positive-displacement pumps.

15 Particularly suitable materials for the production of the
equipment, reactors, pipes, pumps and fittings are
stainless steels of type Cr Ni (Mo) 18/10, such as e.g.
1.4571 or 1.4541 (Stahlschliissel 2001, publisher:
Stahlschliissel Wegst GmbH, Th-Heuss-StraBe 36, D-71672

20 Marbach) and Ni-kased alloys of type C, such as e.g. 2.4605
or 2.4610 (Stahlschlissel 2001, publisher: Stahlschliissel
Wegst GmbH, Th-Heuss-Strafle 36, D-71672 Marbach). Stainless
steels are used up to process temperatures of around 290°C
and Ni-based alloys at process temperatures above arcund

25 290°C.

The substantial process parameters such as ratio of diaryl
carbonate to dihydroxyaryl compound at the start of the
process, pressure, temperature and residence time should be
30 chosen in the whole production line before the final or
finishing reactor so that a molecular weight that is
adequate for the intended application of the product being
produced and low OH end group contents are achieved before

the reaction melt enters the final or finishing reactor.
35



20 Marbach) and Ni-based alloys of type C, such as e.g. 2.4605 or 2.4610

(St ahl schl ugsebo@)dbazpabl i sher: Stahl schl ussel Wegsdr/EHdbosfériyss- Stra3e
36, D 71672 Marbach). Stainless steels are used up to process tenperatures
of around 290C and N -based al |l oys at pagc_ess t enper at ures above around 25
290C. The substantial process paraneters~sSuch as ratio of diaryl carbonate

to di hydrox¥§ryl .conpound aLl the start of the process, pressure,
t enper at ur e afid THBELdBACE UilRE YRIGINE BE SOCSAESER Ald %t KERAISISE hidduct i on

l'ine beforethbechbRah et 1kitnitshipRg at@aet @ o%0 thilkatr & Jiecular wei ght t hat
is adequate for the intended application of the product being produced and

| ow OH end BFBEPUEENEEAL & NEr OHahide ge@ Ubeffone eniié tiddot iBESfel t enters the
final or fiphahiRYoheaGhAL: 3% MO20Y OR433% PET/AER2ZQ04{01332k - 25 The

final nolecular weight Is substantially dependent on the chosen outl et

t enper at ar erEREEPTheCr hettoithet We s igeds stde pavd uchie caM disd yrasiysed .
concentration. These <conditions nust therefore be chosen in the penultimate
5 reactor so that the desired end product can be produced. The

wei ght - aver dge weligbti-avewsigghtmoNMedud agetvesghtthdv & s meed mumtiMe tofa 28, 000,

preferably a_npexi num My of, 26,.000 an r.ticul arl.y preferabl Xi_mum My
bt 24, 000”1 BeReiP By B ¥ e geThe o bR te SR s g el et 1 DI e
pol ycar bonabestiisulbetiween <@ ramnd v/ 20 mapmupr efeogbls metoveen a6t iagve:R00

ppm pgrti cularly preferably between 90 and 400 ppm and nost particularly
prefera IOy bet ween 100 and 300 ppm 15 After the penultimte reactor the

melt shoul dThe cbRtens vl YHMxRd Mol sa isUithable Ty i drit 40 it op the
between 50 and 750 ppm, preferably between 70 and 500 ppm,
particularly preferably between 90 and 400 ppm and most
particularly preferably between 100 and 300 ppm.

15
After the penultimate reactor the melt should be
intensively mixed with a suitable inhibitor to stop the
reaction. The monomers can then be removed in the finishing
reactor.

20

In the conventional devices for removal of residual
monomers the residence times are short. Since the kinetics
are slow, however, and the reaction therefore cannot be
terminated, after residual monomer removal the polymer can
25 easily reform mecnomers during subsequent processing if it
is nct properly inhibited. This disadvantage cannot occur

in the process according to the invention.

Suitable inhibitors are acid components such as Lewils or
30 Brensted acids or esters of strong acids. The pKa value of
the acid should not exceed 5 and should preferably be less
than 3. The acid component or esters thereof are added to
deactivate the reaction mixture, in other words ideally to
bring the reaction completely to a standstill. The acid

35 component is added in concentraticns of < 20 ppm,



reaction. The nononers can then be renoved in the finishing reactor. 20 In

t he convent wgngdoxlasiacgs for renoval of residual noReRESoblgoieRi1dence
times are short. Since the kinetics are slow, however, and the reaction

therefore cannot be term nated, after [gétdual nmononer renoval the pol yner
can 25 easily reform nononers during subSequent processing if it is not

properly inhibited, This_disadvantage cannqt occu in the process according
to the inveREFSRTBAYt &bt Pﬁ’ﬁ‘i'biptaégslcﬁéir&éfi @r@&%ﬁ@ﬁﬁm § ﬁcﬂ?“hsml_devm s or

30 Bronsted id .esters .0 I ids. cT K I Qf 1 acid
shoul d not gg%ge agkégglg %5| r%?@?%?%%fy %éSIEEgR %ﬁa I§%1$ﬁ%522?€ e
conponent onuestertsethereokudife cadded trendehctighatieet e rseactdkan It ur e,

in other words _ideally to. bring the reactiaon.conpletely tqQ a .standstill.
The acid 98 cbREoABN TFeXaded it Cofoanti dtiats BPat T Be =t

2005/ 0548351 PEFLERZQ046023321 0 the prefierablof <€atQ1pmm pard il atus
preferably < 5 ppmand nost particularly preferably < 2.5 ppm

Sur pri si ngl YeORéS&NIqaEHEFE eS AHOTsufF ditérit eV EF O GGH t 1 SRS/
skilled inetBa aehuheekonsmiunal phhe Jxeauissidre idmwits, shaul L e alo 5 | east
equi val ent to the anmounts of catal yst used and thus requiring

neutral i sat £8f. aPRUPEcOTt K8 tphivelt ased.sd@ abovelergnsh admfdimeEnta Gl tipl e

excess of 1RAEPLYOELE! ALbuediay [he (HIOUNy ol sl al Mfodiseg, Ik a preferred
enbodi ment of he process according to the invention 0.00004 nol of 10

phosphoAlunpbasahyst var e2&dded thefrer @ddes! Pedeticont hperrarslt 1wt wWithywrloxyaryl
desy red i Seur P SuEPEREty e PR R e R s T e 1
ppm range. phbephohaumapbhentd adfe .quWerchethet olelze reskchcdegorid mgvdigghithe s
reached, the detectable amount of P is in the 1 ppm range.
The molar amounts of quencher to be used according to the
15 dinvention, however, are pbelow the residual molar amounts of

catalyst that can be assumed from the P value.

Embodiments are preferred, particularly preferred or most

particularly preferred that make use of the parameters,
20 compounds, definitions and explanations cited as being

preferred, particularly preferred or most particularly

preferred.

The definitions, parameters, compounds and explanations set
25 out in the description in general terms or in preferential

ranges can also be combined with one another in any way,

however, in other words between the variocus ranges and

preferential ranges.

30 Examples of suitable acid compeonents are: ortho-phosphoric
acid, phosphorous acid, pyrophosphoric acid, hypophosphoric
acid, polyphocsphoric acids, benzenephosphonic acid, sodium
dihydrogen phosphate, boric acid, aryl boric acids,
hydrochloric acid (hydrogen chloride), sulfuric acid,

35 ascorbic acid, oxalic acid, benzoic acid, salicylic acid,



15 invention, however, are below the residual nolar anounts
t hat can bewasszaomsknem t he P val ue. Enbodi nents argiyeebes
particularly preferred or nost particularly preferred that

of catal yst
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erred. The

paranmeters, 20 conpounds, definitions g?g_explanations cited as being
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preferred, particularly preferred or nos articularly pref

definitionsfPEaranEters, conpounds and expl anat.ions ,set 25 out in the

description

MYENBFAR t BFRS16r aCh9pr 8FePeft PAFT 1 &idéd Cc Al 18l s §oH& @6 nbi ned

W th one anethebsniB aBydwayclubawegean fohicohher, wakads et weendnke vari ous

ranges and referential ranges. 30 Exanpl es of suitable aci
are: ortho-BﬁBgﬁﬂbFiEClgcﬁag 6HésBHBﬁ6ugR

d conponents

S8V SPPESATESHRo FIsE Z8died,

hypophosphogi¢foa¢tdacRakyPhRespher e a¢i der-pParRzaNeRNASRRONIIG AFittha1gedi UM
di hydr ogen phosphate, boric acid, arél boric acids, hydrochloric acid
§Ta

(hydrogef chFéfi défeagirf aeite asddot

$abihi ecadisd, agid icd lagiigesbenzoi c

acid. sal i cylig 26l gnoN01 2009054335 RCT/ EP2004/013341 01127 ; or m © aci d.

acetic acid, pic acid, citric aci enzene oni ¢ aci

, toluene

sul foni ¢ ackdetdsdeByHAbehzereylsuhflomideaend amdealsl, oEhér-esters and

phenyl-subsggigégg Qg@é%geofs%kfogk r%&%g?ipﬂg%rg%i% idsdéﬁ

i sophthalic steari ¢ aci at't’y acids, "acid

ht hali c acid,
%%hﬁdﬁrdes such

as phenyl chbonefier raf.épniteariid acitd r¢hbarisgeoriacetdxy <BReA, benzoyl

chloridg and. est and ed esters
aci ds, g _ _ _ _

phosphoroussackdtest pbriphasphoriseeaci drgat ebridi Rty les tau
ester, aryl boric acid ester and other conponents generatin

i nfl uence of CRAPBRNTSsEER®A& LERD- PEG 0 EPGE LphESpHete LeDEr

i - est brid f the, af ti d
enPhESBERZOUE R Gafio COUrFonPEOABNAT GSt 6F - SpRSSHHor CL ST Jest er . 10

faadce othed ¢ aci d
aci d under the
oX'34F rand BDP

such as tri-iso-octyl phosphine, Ultranox 640 and BDP

{(bisphenol diphosphate oligomer).
15

Preferred examples are ortho-phosphoric acid, phosphorous

acid, pyrophosphoric acid, hypophosphoric acid,

polyphosphoric acids, benzenephosphonic acid, sodium

dihydrogen phosphate, boric acid, aryl boric acids, benzoic

20 acid, salicylic acid, benzene sulfonic acid, toluene

sulfonic acid, dodecyl benzene sulfonic acid and

all other

phenyl-substituted benzene sulfonic acids, acid chlorides

such as phenyl chloroformate, stearic acid chloride,

acetoxy-BP-A, benzoyl chloride and esters, semi-esters and

25 Dbridged esters of the aforementicned acids such as e.qg.

tolvene sulfonic acid ester, phosphoric acid ester,

phosphorous acid ester, phosphonic acid ester, boric acid

ester, aryl boric acid ester and other components

generating acid under the influence of water, such as tri-

30 1iso-cctyl phosphine, Ultranox 640 and BDP.

Particularly preferred examples are ortho-phcsphoric acid,

pyreophosphoric acid, polyphosphoric acids,

benzenephosphonic acid, benzoic acid, benzene sulfonic

35 acid, toluene sulfonic acid, dodecyl benzene sulfonic acid



(bi sphenol di phosphate oligoner). 15 Preferred exanples are ortho-phosphoric
aci d, phosphwr @uss/@s43ks pyr ophosphoric acid, hypophesephewionazoids2i

pol yphosphoric aci ds, benzenephosphoni c acid, sodium dihydrogen phosphate,
boric acid, aryl boric acids, benzoic 20 .acid, salicylic acid, benzene

sul fonic acid, toluene sulfonic acid, dodecyl benzene sulfonic acid and al

ot her phenyl -suhstituyted bhenzene sul fonic ids, acid chlorides. ;such. as
phenyl chl orad’fcf) et ]’eatf‘q?%“%'iﬂl ttjotr‘?'h‘:é:,? TR - B KO hensoytS cHidri de

and esters, SRIErE£StRNs ke Zd dHd dgethi@sd ed st ofs the ahorenmenti oned aci ds
such as e.g. _toluene sulfonic acid ester, phosphoric acid ester,

phosphor ous G HERE SO §h EpHbhi LHEI F 3t Sr , THBFRE at i b oREEe?S1%ryl boric

aci d ester and Ot helh SUMONENtSoi Jenerdt | nghashib inderathe éaftuence of
wat er, such as tri 30 i'so-octyl phosphine,” Utranox 640 and BDP. .
Parti cul ar | ywhsrsafheamied asdahpt eise arandra o phosproreiet acyaner pyiophasphori c

rtioul e 2 GEPIORG e AT By oS
acid, polyp i 30 ycn bergencaosphanle st d.; benzojec acl d, benzene

sul fonic 35 acid, uene su ecyl benzene su nic acid WO
2005/ 054335 POHER2604/ 013310 % - @80 aavtd BDF ot her phenyl - substit ut ed benzene
sulfonic acids and esters, sem -esters and bridged esters of the

af orenenti oned acids such as e.g. toluene sulfonic acid ester, phosphoric
aci d ester, Miasphartoits: ot Oy est€f e r Se phosphont € acs do eskherphanspiobhet

conponent eneratin cid _ under the influence ﬁi wat er, suych a
Lr1 2T S0-ght YO Gon BB RE T S E40 ST BEP, = WhET" bar § FLA af Py BRES err ed
exanpl es ar es Ortdyo-phaspordsiedP) asdwhedyrOphosphori€i @acitdd Henzenger
sul fonic acid, toluene sulfonic acid, dodecyl benzene sulfonic acid and al
ot her phenyl-substituted benzene sulfonic acids and esters, semi-
esters and bridged esters of the aforementioned acids, such
as e.g. toluene sulfonic acid ester and phosphoric acid

15 ester.

The acid compconents can be added in solid, liquid or
gaseous form. In a preferred processing mode the acid
component is added continuously and homogenecusly to the

20 product stream to be freed from monomers in the production
process directly after the desired final molecular weight
is achieved, in order to begin evaporating the residual
monomers immediately thereafter. In a particularly
preferred processing mode, the addition of additives to

25 improve individual product properties takes place after
addition of the acid and residual monomer reduction and is
not combined with the residual monomer reduction step,
because additives are often used that are velatile in the
vacuum that is essential for reduction of the residual

30 monomers and they are then difficult to establish in the

necessary concentrations in the polymer.

The acid components are preferably added in liquid form.
Since the amounts to be added are very small, solutions of

35 the acid components are preferably used.



phenyl - substi tuted benzene sulfonic acids and esters, sem - esters and

bri dged est &i0s2005(0®43F5r enent i oned aci ds, such asPeTEP20H4/@A838LI fonicC
acid ester and phosphoric acid 15 ester. The acid conponents can be added in
solid, liquid or gaseous form In a preferred processing node the acid
conponent is added continuously and honobgeneously to the 20 product stream
to be freed fromnononers in the production process directly after the
desired final nolecular weight is achieved, in order to begin evaporating

t he residuaBUﬂnahﬁﬁwsvannﬂﬁeﬁm&ytn¢$&ewﬁa@rdolmoa pastueul ehéy preferred

processi ng gﬁ%mES the qg féﬂéﬁkéﬁﬁﬁﬁkgéé %éé)égg rove i |n kgldual pr oduct

properties f'ace a iR of e acl nd r u nononer
reduction and is not conbined with the resi dual nononer reductlon step,

because difive re often used t re volatile in the vacuumthat
csont s ar { PG (¥ DL HHELS e LR US0 Moribier L B ¢ HEgLAFEFD HeRch ©
difficult ta eﬁlamegsipcumﬂ henddecessMy soncents atfons ta the°ppl ymer. The
acid conponents_are preferabhg@agded inliquid form Since the_anmounts to

be added ar @RARFaa 130 ot 3 Ors I BECEHe bRt oY coRpbRERPSY are preferably
used. WO 200%/¥%433R1 RETd FRZO04 Ql3§r?élud§:9g Swi tabl &r Sé‘fy@%ﬂﬁé@twﬁse t hat

do not disrupt the process, are chemcally inert and evaporate quickly. 5
Exanpl es of Sifitt A oI den &e a@@@#a%hga@ﬁl%s%@wmt sov\ﬁ:‘tlh im BBeling point

ey q]rdral a%qﬁ&’uo&é%an%o %soﬁﬁ&ldlﬁ e&?r@%yr ter 019 @E‘Qexﬂ teation

preferably 30 to ter -"including rysta I sation
Such conpourfds: drtee mnﬁ@catblwo dhoserodinatd oczuy Fasidhea l0amannbasdprocesses.
Dependi ng on.t (xgqngg 218 |renents for the product to be produced, any
resi dual anmount's do no

Sclvents in addition to water are alkanes, cyclcalkanes and

15 aromatics, which can also be substituted. The substituents
can be aliphatic, cycloaliphatic or aromatic radicals in
various combinations and halogens or a hydroxyl group.
Heteroatoms such as oxygen for example can also be binding
links between aliphatic, cycloaliphatic or aromatic

20 radicals, wherein the radicals can be the same or
different. Other solvents can also be ketones and esters of

organic acids, and cyclic carbonates.

Examples in addition to water are n-pentane, n-hexane, n-
25 heptane and isomers thereof, cyclohexane, toluene and
xylene, methylene chloride, ethyl chloride, ethylene
chloride, chlorckenzene, methanol, ethanol, propanol,
butanol and iscmers thereof, phenol, o-, m~ and p-cresol,
diethyl ether, dimethyl ketone, polyethylene glycols,
30 polypropvlene glycols, ethyl acetate, ethylene carbonate

and propylene carbonate.

Water, phenol, propylene carbonate, ethylene carbonate and
toluene are preferably suitable for the polycarbonate

35 process.



reduce the quality. Solvents in addition to water are al kanes, cycl oal kanes
and 15 aronmf i2095/0b43F¥s can al so be substituted. Thecspbsiiodayentsszican be
al i phatic, cycloaliphatic or aromatic radicals in various conbinations and
hal ogens or a hydroxyl group. Heteroatong,such as oxygen for exanple can

al so be binding |inks between aliphatic, cycloaliphatic or aromatic 20
radicals, wherein the radicals can be the sane or different. Qher solvents
can al so be ketones and esters of organic acids, and cyclic carbonates.
Exanpl es in gtk athdwo Waded 8f €p Pt Peat asehonabexane, part2bubeptane and

i somers thereof, cycl] ohexane, toluene and xylene, nethylene chloride, ethyl
chl ori de, eﬂ%@@%ﬁﬁ3%¥§ﬂ%ﬁ%Yﬁ?l%hlorobenzene, met hanol , et hanol, propanol,
but anol and isomers thereof, phenol, o-, m and p-cresol, diethyl ether,

di mret hyl ket one, polyethylene glycols, 30 polypropyl ene glycols, ethyl

acet ate, et hiEhkS dBE AR ARACPropyFenel tafbbhate. 2WAPBPICHREHSI

propyl ene cay Sea el by eascharopat f,80d; 1oLushenale PEebeLabl xosyl tabl e
for the pol ycarbonate 35 process. WO 2005/ 054335 PCI/ EP2004/013321 -30

Wat er, phenofcantheropitenevearbonaperatéopapfi tukainhibpreferably suitabl e.
5 Static mxers or other mxers |eading to a honbgeneous i ncorporation,
such as extruders for exanple, are suitable for the effective incorporation
of the inhibhtoreférpeeferoedspingensdagiandetes bitedybyfwayanplexaupl e but
restriction: a_split str taken.fromthe

Tol ¢ stridm BorHEEh TRE" BERUTEN et o PRat  Br2t SRUMPRS PR ShPRGCFBatPor  and
the inhibitotakenaficed tige hbls spkeéamsbeeasen| onedpahelyimhereathetothe
mxture s and the finishing reactor and the inhibitor is added to

this split stream. Immediately thereafter the mixture is

pumped back into the main stream through a static mixer to

15 mix it intensively. Downstream cf the inlet point is
another static mixer which ensures a homogeneous
distribution in the main melt stream, which is then

supplied to the final reactor.

20 In the final reactor, which is used for residual monomer
reduction, the residual monomers are then reduced at
temperatures of 260 to 310°C, preferably 265 to 300°C and
particularly preferably 270 tc 290°C, and under pressures
of 0.01 to 3 mbar, preferably 0.2 to 2.5 mbar and

25 particularly preferably 0.4 to 2 mbar. The fill levels in
the final reactor are set as low as are technically

possible.

The residence time in the final or finishing reactor is in

30 the order of a few minutes to hours, preferably between 15
and 180 min, particularly preferably 15 to 150 min and most
particularly preferably 15 to 120 min.

A slight increase in moclecular weight which may possibly

35 occur in the finishing reactcocr in which the residual



punped back into the main streamthrough a static mxer to 15 mx it

i nt ensi vel y.wdoamsi/osaps®f the inlet point is anothercrgtptées mrsaeiwhi ch
ensures a honogeneous distribution in the main nelt stream which is then
supplied to the final reactor. 20 In the {jnal reactor, which is used for
resi dual nonomer reduction, the residual nononmers are then reduced at
tenperatures of 260 to 310C, preferably 265 to_ 300C an arti,cul arl
prefer anl y Y8 780C: P RRAE Sy Sd P eco s bri0em15rh aVnbarSCpRar bhabl
0.2 to 2. rﬁ)faifryal’tdoﬁéc@miil\Q@Il@htybpr81ﬁealatbhithséchOtBaﬁbalfteThe fill

l evels in the flnal reac% are se% f | ow as are te%hniiallé ﬁgssible.
The resi denc®’ 39 FHOR hel f FR&I TBF LA AT SAPAGTFESCEBR F&PPh MSB6SFHEEr der of
a feW/n1nute@e1§h@oy§sacwigégﬁa@kycbgyween 15 and 180 mn, particularly
preferably 15 to 150 min and nost particularly preferably 15 to 120 mn. A
slight intrease in nolecular weight which may possibly 35 occur in the
finishing reagt ofi oMbl Chot eateshual 1¥\0r81995é95ﬂ§§1‘% B/ EFR9041018321
-31 nononers are evaporated can bal anced out red UC|ng entry

mol ecul ar we¥ Gl %yp‘afﬁph%uﬁﬁvsG@h tﬁa@taﬁtwthe@@lﬁétav%n gf kflﬁénr esi dual
O ot 3k M) Eh Ay B 0Ly | o200 CHEHLEXAEY] Yo B e ! gLshed
pol ycarbonate s renpve romthe Tirnal rector evi ce,
treated mnthbaﬂﬁhl$ve50©glk@o&nd gethodsted. i nprove properties if necessary,

extractef bristles, cooled and granulated. 10 A gear punp is generally
used as %e punpi ng deV|ce. Screws of various designs or specially designed
positive- A gear pump 1s generally used as the pumping device. Screws

of various designs or specially designed positive-

displacement pumps can also be used as an alternative.

15 The polycarbonate thus cbtained ideally contains less than
350 ppm of diphenyl carbonate (DPC), 40 ppm of 2,2-bis-(4-
hydroxyphenyl) propane (BPA) and 150 ppm of phenol,
preferably less than 300 ppm of DPC, 30 ppm of BPA and 100
ppm of phenol, particularly preferably less than 250 ppm of

20 DpC, 20 ppm of BPA and 80 ppm of phenol and especially
particularly preferably less than 200 ppm of DPC, 15 ppm of
BPA and 70 ppm of phenocl.

The polycarbonates obtained can be treated with the

25 conventional additives and supplementary substances (e.g.
auxiliary substances and reinforcing materials) to modify
their properties. The addition of additives and loading
materials serves to extend the service life {e.qg.
hydrolysis or degradation stabilisers), to improve colour

30 stability (e.g. heat and UV stabilisers), to simplify
processing (e.g. mould release agents, flow control
agents), to improve functional properties (e.g.
antistatics), to improve fire proofing, to influence the
visual impressiocn (e.g. organic colorants, pigments) or to

35 adjust the polymer properties to specific stresses (impact



di spl acenent punps can al so be used as an alternative. 15 The pol ycarbonate
t hus obt ai nedoi zieeH A0E43a8t ai ns | ess than 350 ppm of mimiEeryb4terisenat e
(DPC), 40 ppm of 2,2-bis-(4- hydroxyphenyl) propane (BPA) and 150 ppm of
phenol, preferably [ess than 300 ppm of _BRC, 30 ppm of BPA and 100 ppm of
phenol , particularly preferably | ess than 250 ppm of 20 DPC, 20 ppm of BPA

and 80 ppm of Hh%ler partlcularl%f referahly Ie§§ t han 200

an% e echallﬁed minhe ; mat
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fﬁe?ragfg;e$5?g§9m$ﬁgggddpt?BH 3Fya% F%38§taﬁ§dlg§@| & rl?*§%§‘§%rves to

extend the sgrvpeetheke (sacg 1obyﬂqul M@t%r@lél@egih@défddﬂtﬁie%bldrlegerS) to
i nprove colour 30 stability g heat _and UV stabilisers), to sinplify
processi ng (@eécrﬁﬁﬁﬂdfpéléé§@p Gertls, PRREWLCEN LG Eixgant s R - (G5 G Sove

functional pgaRefti A81(@r9 HaBRLIrSPRALIGShe rls0 110WBr,0Me fAJA thAreef ifg, to
i nfluence the visual inpression ; % organi c col'orants, pi gnents) or to 35
Be e4uf

adj ust the p8lpaeicpr Bpadbiek t go P@Ystﬁé§§é@e(l’|rn§af&0 12035 /0054335
PCT/ EPZOO‘“%%?%%m 3%ddmeq f'”%m&»'o%ﬁ%' diwi 968 ; erier a%s_F_Ir' bRAUS ¢

materi al s Ica flour, glass bres an carbon i br'es can all be
conbi ned in d@A¢lway to adjust and achi eve the deS|red propertles. Such
| oadi ng qeterlals and additives are 5 described for exanple in "Plastics
Additives™, R Gachter and H Miller, Hanser Publishers 1983, in Additives
for PIastlc@hHaadbddkti&ehnaMUrnbwdiﬁbsmmkem;abdGmﬂ1IQQQdMedltoFHM5tics
Addi ti ves Handbook % wel.f el Hﬁ ser, .Munich_ ,2001. 10

pclymek mel 1nd1v1dua y or in any mixture or in several

different mixtures, directly during isolation of the

polymer or after melting of the granules in a so-called

15 compounding stage.

The additives and loading materials or mixtures thereof can
be added to the polymer melt as a solid, in other words as
a powder, or as a melt. Another means of addition is the

20 use of masterbatches or mixtures of masterbatches of the

additives or additive blends.

These substances are preferably added to the finished
polycarbonate using known metering units but depending on
25 regquirements they can also be added at a different stage of
the polycarbonate production process. Mixing with the
polymer takes place in known devices for this purpcse, such

as screws or static mixers, for example.

30 The polycarbonates that can be obtained by the process
described in the invention can be processed intc various
moulded articles on known machines, for example on

extruders or injection moulding machines.



These additives and | oading materials can be added to the polynmer nelt
i ndi vi dual | yworzdos/asy3gsxture or in several differaatr/epzoosar,33direct!y
during isolation of the polyner or after nmelting of the granules in a
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words as a gomde%% or ai.a gelt. notgﬁr neins OL ad itiog is the,20 use of
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M xing with the polynmer takes place in known devices for this purpose, such
as screws or static mxers, for exanple. 30 The pol ycarbonates that can be
obt ai ned by the pEvtrsesiodesnodli BeduiraonhéilngeAProdléanaé prdesssad into

various noul ded Lcles.on ke [ far anpl.e r r.§ or

i nj ection nnuldih@é%%g fnggg g@?@%OEﬁ%@%%?Engcgﬁégéoggfofg%ff%%%ggqgggsibIe
applications for pheppokytanbenates obtained by the described invention,
dependi ng on nol ecul ar weight and treatnent with_additives of any type,
are, for exahple:ggOWnEﬁP? &LBRTEnd s8I uti &R igﬁﬁﬁPBrw8$§§I§F§F &Pectric
notors, ski filns spackagingsfil npg4f gpgpharmaceutical preparations, etc. -
Bl own containers, e.g. 1 to 5 gallon water bottles (see e.g. US 2 964 794)
10 - Opti€al- dat aCstorayedrbdi atcsage OBdiandebybs CDgndndotthéis,dand st or age

media - Chip boxes. apd GOLR GRLLLELSmedia

- Chip boxes and chip carriers

- Oxygenators, dialysis machines, etc., in medicine

- Protective goggles, corrective spectacles, lenses for

15 photographic and film cameras {(see e.g. DE-A 2 701
173), etc.

- Precision injection moulded parts, such as e.g. lens
holders, mostly expediently using glass~fibre-
reinforced polycarbonate which opticnally also

20 contains 1 to 10 wt.% MoS;

- Light carriers such as optical fibres (see e.g. EP-Al
0 089 801)

- Supports for organic phctoconductors

- Mobile telephone casings with improved resistance to

25 perfume, aftershave and perspiration

- Network interface devices

- Electrical insulating materials for electrical cables,
connector shells and plug-in connectors

- Housings for e.g. electrical distribution cabinets,

30 electrical devices, domestic appliances

- Components for househcld items, electrical and

electronic devices

- Rottles, crockery, chocolate moulds, etc., for food

applications



- Oxygenators, dialysis nmachines, etc., in nedicine - Protective goggl es,
corrective JIfeQ0R6/88433%nses for 15 photographi c aRGTFEP2RQHPLBIZL (see
e.g. DE-A 2 701 173), etc. - Precision injection noulded parts, such as
e.g. lens holders, nostly expediently using glass-fibre- reinforced

pol ycar bonat e which optionally also 20 contains 1 to 10 wt. % M52 - Light

carriers such asdgpééggﬁ gkgggfagéeﬁegﬁgrbgféél 0 089 801) - Supports for
ile telre

organi ¢ phot oconductors - phone casi ngs with inproved resistance

to 25 perfure, aftenshavenandapeispi nathones, Nebwenkiebt eitacengeviveas -
Electrical insulating materials for electrical cables, connector shells and
pl ug-in connect or&eS L1 HoRRFRgsCf OF LB GENEI 8€tFFEAR distribution cabinets, 30

el ectrical devic o) i [ - s,k : ditens,
grﬁaérg OEsLLS APP k?@&%(é)?tfgg:m?%% wi?ﬁcﬂgg%k}@h

el ectrical and roni c devices - crockery, ol at e noul ds,
etc., for>food apptishenonstNOk2006£054385uPET/ EP20040028332101134 - Kitchen
si nks and Ietterby%ég £ 17 ansparent washi ng machi nes, portholes with

i nproved resistan to detergent solution - Lanp covers for kitchen

appliances Wth igprevedglsseestst pocediagkit ¢BeDcYappUBS rcpafti eukarly oil
vapours - Safety glass for buildings, vehicles, aircraft and helnmet visors
- Transl ucent she@tsMeFn"p&PFFcul ar twin-wall sheets,

- Translucent sheets, in particular twin-wall sheets,
10 for example for covering buildings such as stations,
halls and greenhouses
- Translucent plastics containing glass fibres for
lighting applications (see e.g. DE-A 1 554 020)
- Translucent plastics containing barium sulfate,
15 titanium dicxide and/or zirconium oxide or organic
polymer acrylate rubbers (see e.g. EP-A 634 445 and
EP-A 269324) for producing translucent and light-
scattering moulded parts
- Foams (see e.qg. DE-A 1 031 507)
20 - Threads and wires {(see e.g. DE-A 1 137 167 and DE-A 1
785 137)
- Stable decors and animal cages
- Sports articles, such as e.g. slalom poles, ski boot
clips, etc.
25 - Lights, such as e.g. headlamps, diffusers, internal
lenses and lamp covers
- Bumpers, opticnally in the form of suitable blends
with ABS or suitable rubbers, where contact can occur
with fuels and lubricants
30 - Motorceycle and safety helmets
- Automotive parts such as e.g. windows, instrument
panels, body parts and shock absorbers

- Traffic light housings and road signs.



10 for exanple for covering buildings such as stations, halls and
greenhouses wo Boepgbsicesg pl astics containing glass ptbresedow/oibaghti ng
applications (see e.g. DF-A 1 554 020) - Translucent plastics containing
barium sul fate, 15 titani um di oxi de and/gg zi rconi um oxi de or organic

pol ymer acryl ate rubbers (see e g. EP-A §Z 445 and EP-A 269324) for

producing tr ucent scatteri noul ded arts - (see e.
DE.A 1 031 807 ‘-’1% mﬁfpeea‘%ﬁ n@%l?%%y‘i TP O PES q“i%?“iﬁﬂgnd B A 1
785 137) - Slra}ﬁr&ldﬁorér@rwllﬁmmeﬁsby ﬁp@r@se%mtcimensuch.as e.g.

sl al om pol es, ski boot «clips, etc. 25 - Lights, such as e.g. headl anps,
diffusers, internal Ilenses and |anp covers - Bunpers, optionally in the

form of sui tiah&a-nblgndson W h iBS: D e § WA ab} €1 albber $x 2 ¥her eseoptact can
occur wth fuels and lubricants 30 - Motorcycle and safety hel nets -

Aut onot i V& parts such as e.g. w ndows, instrunent panels, body parts and
shock absorq.eglsatlﬁa‘ffé&gi%?; housi ngs and road signs. WO 2005/ 054335

PCT/ EP2004/ made from the pol ycarbonate according to the
invention are also provided by the present invention. Determ nation of the

cited anal yty reclhaa{ldé%i%é&f% Ps Relat iy é/&sggstﬁé’ JQ?iéﬁl:%kV@he
VI SCOSI ty 1's ter m ned as t trent or t V1 SCOSI t% of the solvent and
t he viscosi twiofoginey pof yines solvent and the v1sc051ty of the polymer
10 dissclved in this solvent. It is determined in
dichloromethane with a concentration of 5 g/l solution

at 25°C.

Molecular weight as weight-average value:
15

The weight-average value of the molecular weight Mw is

determined frcm light-scattering measurements.,

Alternatively the weight-average value of the molecular

20 weight Mw can be calculated by measuring the intrinsic
viscosity by means of known Mark-Houwing correlations {J.
Brandrup, E.H. Immergut - Polymer Handbcok). In restricted
molecular weilght ranges a good approximation of the Mw can
be calculated from the relative viscosity using known

25 correlations.

The weight-average value of the molecular weight Mw can
also be calculated from gel permeation chromatography (GEC)
measurements. This reguires the measurement system to be

30 calibrated with suitable pclycarbonate standards, or it can
be determined by direct molecular weight determination in

GPC by means of additional light-scattering detection.



10 dissolved in this solvent. It is determned in dichloronethane with a
concentrati owoodods/@54389l ution at 25C. Ml ecul ar wegglyEpasones BHE21aver age
val ue: 15 The wei ght-average val ue of the nolecular weight Mvis
determ ned fromlight-scattering neasur emgpt s. Al ternatively the
wei ght - average val ue of the nolecular 20 wei ght Mv can be cal cul ated by
nmeasuri ng th8 int&insic _viscosity by nmeans of known Mar k- Houw ng
correl ati ons it 4p, E.H Inmmergut - Polymer Handbook). In restricted
nol ecul ar wei ght ranges a good approximati on of the Mv can be cal cul ated
fromthe rel%h%ve Vi scosi ty gsh&g_kngyn,ZS correl ations. The mei%pt-average
val ue of the”hBl EBUFEFTWergRECMR*¢4nOHal §0BE 3¢ BFEUPAL & FIFER Y& SHerneat i on
chronat ogr apiy ¢EPE) enfeasui erenks: 1N mebeduehestt e PRASW MmNty systemto
be 30 calibrated with suitable_pol ycarbonate standards, or it can be
det er ni ned b§CdrEéer RbI écdl RPLYBRGhindelefti RACHSR rioRe tdPO ey Seans of
additi onal | bgfibaseat Lethngudel Bebhon: WO:2A05/ 434335 PCYERZN04;:013321
-36- OH end group: The content of phenolic i s obtained by | R neasurenent.
To this end dififerenent fakenmasaderéntSBs raken for a 5 solution of 2 g
polymer in 50 ml dichloronethane as conpared with pure dichl oronet hane and
the absorption difference determned at 3582 cm 1. Residual nononers: 10
To det er mi neRebhédpnesi dogabmppaeners the sanple is dissolved in
dichlorogﬁthane and then precipitated with acetone/nethanol. After
separating off the precipitated

To determine the residual monomers the sample is dissolved

in dichloromethane and then precipitated with
acetone/methanol., After separating off the precipitated
polymer the filtrate is concentrated to small volume. The
15 residual monomers are quantified by reverse phase
chromatography in the mcbile solvent gradient 0.04 3%

phosphoric acid - acetonitrile. Detection is by UV.

The examples below are intended to illustrate the invention

20 without however restricting it:



polymer the filtrate is concentrated to small volune. The 15 residual
nononer s ar ecqaansyds4sxBsby reverse phase chronat ogr aphyepaoadielrnnii | e

sol vent gradient 0.04 % phosphoric acid - acetonitrile. Detection is by UV.
The exanpl es below are intended to illustyate the invention 20 wthout
however restricting it: WO 2005/054335 PCT/ EP2004/ 013321 -37- Conparative

exanpl e 1: o.m66 x%t(:.Qv 2 mol f bisphenol A 46.27 g (0.216 nol) of
di phenyl car - 4 x 10-3 nol % of phenol 5 adduct of
t et raphenyl phosphoni um phenol ate (TPP-P), containing 35 % phenol, relative

to bi sphenol A _are weighed into a 500 nl three-neck flask with stirrer,
internal th t%r{ Grvd Jdréhé tE:Jo?Rﬂﬁf‘c(]SOq'cnigrﬁn}r%ré%) 1§\ﬁ‘f“ﬁlbr‘?%ge. The

appar at us i sifgreed, If rpRitDsPhald coswwr%lpa; by 2ppl heathoBrofphan¥acuum and
rinsing (three tlnecisﬁ with nitrogen and the mxture nelted at 150C and 100
t

nbar. The tEipétat & §rinheuas et hgocramh e el phenbfFEngt - is  forned
is distilledQffsiQuely 35 M LS. 1 The atyne; dsnefben i ngrgased to 235C

and the phenol that iI's formed is 15 distilled off for 10 m hutes. The vacuum
i s then adj ustigdhed ¢ ré® riharCWhinthih e miewh sl askd wheh t ehperature adj ust ed

at the sanme tj t 0] r 1 S e..V i educed
to 0.5 nbar l;nn sntalclr rgc%negcg% r?ésbr{%:%érﬁ ?an%d(;d\w%%e&goggjm% eéé]Acrg’aﬁﬁpyggﬁf?%ft hen
t aken under widrmddriptgssurtee #pdamtibe 6 tfogen Covmterfdemhefiomxhgen t he

elaLi vyt SEpSiian, sanlent. ol pIenpll c O e, pups, and gt duals ronorer s
addi tions foritdtmadmrandioihs mdxB00E matk & S 1bbs0 1O 2.y apod atlea £ herrkesi dual
onomers (S%rg)rrlxpeerza?ﬁur-[aheisr ej.sryclrtesas%c? tghfﬁ%.l"(i? nar-lrgb‘él'?e 1]_c'>henol that is
formed is distilled off over 30 minutes. The temperature is
then increased to 235°C and the phencl that is formed is
15 distilled off for 10 minutes. The vacuum is then adjusted
to 60 mbar within 10 minutes and the temperature adjusted
at the same time to 300°C., After a further 10 minutes the
vacuum 1s reduced to 0.5 mbar and stirring is continued for
30 minutes. A sample 1 is then taken under normal pressure
20 in the nitrogen counterflow, from which the relative
viscosity, content of phenolic OH end groups and residual

monecmers are determined.

The reaction batch is then stirred with no further
25 additions for two more hours at 300°C and 0.5 mbar to
evaporate the residual monomers (sample 2Z2). The results are

shown in Table 1.

Example 1:

30
Same as comparative example 1 but with addition of 2.5 ppm
of 10% agueous phosphoric acid after removal cof sample 1,
stirring is continued for two more hours at 300°C and
0.5 mbar to evaporate the residual monomers. The results

35 are shown in Table 1.



Exanple 1: 30 Sanme as conparative exanple 1 but with addition of 2.5 ppm
of 10% aquediss 2phegpbasix acid after renoval of sanpbeTlEp2004/00BRYLI S
continued for two nore hours at 300C and 0.5 nbar to evaporate the residual
mononers. The results 35 are shown in Tapje 1. WO 2005/ 054335

PCT/ EP2004/ 013321 -38- Conparative exanple 2: 136.98 g (0.6 nol) of

bi sphenol A, 134.96 g (0.63 nol) of 5 diphenyl carbonate and 0.0159 g (4 X
10-3 nol e) of phenol adduct of tetraphenyl phosphoni um phenol ate,

cont ai ni ng impPdxditeied exabple VE: t 0 bi sphenol A, are weighed into a 500 n
three-neck flask wth stirrer, internal thernmoneter and Vigreux colum (30
cm mrrored) with bridge. The 10 apparatus is freed from at nospheric oxygen
by applicatiie.f @ MACAUB BN f ikSiMgeAdNree 134eSs Wi _t@.es_tﬂa@gf:noand t he
m xture is nelted at 190C and the phenol that is formed is distilled off. A

vacuum of> 108 HY § Caranappl3ed antl5Hi%t {4 1%at16n B6ARIn@édPh6nca furt her
20 m nut es. I i C . phenol that
is formed ié%@s#l%%%%%% %émmaélﬁ}lé@?{‘%ﬁzﬁ\%%ﬁt%??é &?ﬂte%lpg%ﬁqgsted to
60 nbar within % gignnkes mmbhielel forbighennuts. 2 fhewebnpedatnfe &s rai sed
to 250C and I AL _ 1,nut.es, . The i uced
to 5 nbar 26§ oﬂﬂigymlnﬂéggﬁtéféﬁ%a%?% %?EF?%%be?%f%?ggfsk?%%@gﬁe§§9 280C
After a furtdrer ViGpminuteslidre VACuom isirectedd woth Oobiddar and stirring
conti nuglohfor a further 1 m'éwjgses. ,;I'he tengerature i s, _then rai sgd to 300C
and hel d 't or®B36 i 1 ° &%a%ﬁee i 5 PRehTEARRET Bt C noF HAT Y préseP e GRbEr e 25
ni trogen at mSphere;udd amovht s ihe reladd veineé scogi tly, ni beogeanteat ti0é

henolic CH end groups and the residual nononers
P mixté%e fg melted at 190*& and the phenol that is formed is

distiiled off. A vacuum of 100 mpbar is then applied and
distillation continued for a further 20 minutes. The

15 temperature is then increased to 235°C and the phencl that
is formed is distilled off for 15 minutes. The vacuum is
then adjusted to 60 mbar within 5 minutes and held for 15
minutes. The temperature is raised to 250°C and the plateau
held for 15 minutes. The pressure is then reduced to 5 mbar

20 for 15 minutes, after which the temperature is raised to
280°C. After a further 15 minutes the vacuum is reduced to
0.5 mbar and stirring continued for a further 15 minutes.
The temperature is then raised to 300°C and held for
30 min. A sample is then taken at normal pressure under a

25 nitrogen atmosphere, from which the relative viscosity, the
content of phenclic OH end groups and the residual monomers

are determined.

The reaction batch is then stirred with no further
30 additions for two more hours at 300°C and 0.5 mbar to
evaporate the residual monomers (sample 2). The results are

shown in Table 1.



are determ ned. The reaction batch is then stirred with no further 30

addi tions f&HP 2ORSMAF4S3/ours at 300C and 0.5 nbar t oPCBARRZOPAYRLEIE r esi dual
nononers (sanple 2). The results are shown in Table 1. W) 2005/ 054335

PCT/ EP2004/ 013321 -39- Exanple 2: Sane-g% conparative exanple 2 but with
addition of 2.5 ppm of 10% aqueous phosphoric acid after renoval of sanple

1, 5 stirrh&gmgigpgqtinued for two nore hours at 300C and 0.5 nbar to

evaporate t nononers. The results are shown in Table 1. Exanple
3: 10 8600 kg/h of nelt m xture, consisting of 4425 kg of di phenyl

carbonate/ h , 658 I 417 j al . 8 ),
ot el O g%r%aftqlq%’e eéﬁg“ﬁé% A s@f@eﬁ%ﬁeﬁ@ “%ﬁ%‘sﬁo‘%‘?um
phenol at e wictth 1025 aGfh.chst ethreagpirenyilc prrasp rdit eum yphenod latef hs e /86L ol / h,
i.e. 0.0Q43 nol %. dissolved.in 4.5 kg .of phenol/h, are dfro t ank
hrough & hEatTeThgor AR (5o FOBCTRIE Haben 4 hr BB & et b on
colum at 1zZphar tandvalGtelhtraavesAgmdlerdence d ) Nkhd Srddimaues. 20 The
melt is then passed thrqugh a deconpression valve into a separator under a
pressure of SPGY 'ni3&r T3MHE melt flowing out of the separator is heated to
189C again in a falling- filmevaporator which is |ikew se under 200 nbar of
25 pressure and collected in a tank. After a residence tine of 20 m nutes
the melt isExampd@ i3ito the next three stages, which are constructed in the
sane ma¥: The conditions in the 2nd / 3rd / 4th stage are 100 / 74 / 40
nbar; 218 / 251 /

8600 kg/h of melt mixture, consisting of 4425 kg of

diphenyl carbonate/h {20,658 mol/h} and 4175 kg of
bisphenol A/h (18,287 mol/h), with addition of 0.52 kg of
the phenol adduct of tetraphenyl phosphonium phenclate with

15 65.5% tetraphenyl phosphonium phenolate/h (0.786 mol/h,
i.e. 0.0043 mol%) dissolved in 4.5 kg of phenol/h, are
pumped frem a tank through a heat exchanger, heated to
190°C and passed through a detention column at 12 bar and
190°C. The average residence time is 50 minutes.

20
The melt is then passed through a decompression valve into
a separator under a pressure of 200 mbar. The melt flowing
out of the separator is heated to 189°C again in a falling-
film evaporator which is likewise under 200 mbar of

25 pressure and collected in a tank. After a residence time of
20 minutes the melt is pumped into the next three stages,
which are constructed in the same way. The conditions in
the 27 / 3% / 4" stage are 100 / 74 / 40 mbar; 218 / 251 /
276°C and 20 / 10 / 10 minutes. The oligomer that is formed

30 has a relative viscosity of 1.09. All vapours are passed
through pressure regulatcrs into a column under vacuum and

drawn off as condensates,

The oligomer is then condensed in an adjacent basket

35 reactor at 278°C and 3.0 mbar for a residence time of



276C and 20 / 10 / 10 mnutes. The oligoner that is formed 30 has a rel ative
vi scosity ofwd.Zd5/ABk3gapours are passed through preeggepeobefuldsRers into
a colum under vacuum and drawn off as condensates. The oligoner is then
condensed in an adjacent basket 35 reactgg.at 278C and 3.0 nbar for a
residence time of WO 2005/ 054335 PCT/ EP2004/ 013321 -40 45 mnutes to forma

vapour s ar o TonieRaen: AOSEPT &t POGRST TRSEURg T “AerlFn LS B Anched of

fromthe 5 nel&tsteeahsbyaméanssoﬂ a%§ealhpunppasrist ars passedsto. anot her
basket reactor, 185 g of a 5 % aqueous phosphoric acid/h are added, it is
passed through a static mxer with a length to dianmeter ratio of 20 and
returned to Ahephhtnstpekin stream khmeEdmatel/yt a%te&ahhanW@fftﬁ&amstﬂeet

the 10 phgspho ic acid is honpgene usIg dlstrlbuted hrough the  entire mel t
Stream by relns tof CRertr PHoRCBTSt e o JEr: DYHB Ag © Ct LoatBI S CH s way |s

exposed to tﬁﬁoﬁnegeggsk@@n@béb@a§ i ngangt her abasket gi:eatl0phdlsp?@Acc 0. 7
nbar and 15 for %n average residence tine of a further 130 m nutes, renpved

and granul at 8819TRe2¥8patf§dar é tecdfdeAsEqdi hRERETRacudRItAsSt ALUXEE O tind

thereafter. golgﬁgtﬁokﬁcéﬁgﬁ@%EQ Qhtainegd hésahﬁer%Q%&%%Be&kﬁ%%%sn%%h out
in Table 1. WO 2005/ 054335 PCI/EP2004/ 013321 -41- Table 1: Rel ative

Phenol i c DPC"BPA Pheranl. ViwedsdietygleHafppn] thephol ppsFeaePMee tCorghe Sanpl e

1.26 6401590pﬁ§sggoric acid is homogeneously distributed through the

entire melt stream by means cf a further static mixer.

The melt treated in this way 1s exposed to the process
conditions in ancther basket reactor at 284°C, 0.7 mbar and
15 for an average residence time of a further 130 minutes,

removed and granulated.

The vapours are condensed in the vacuum installation and
thereafter.

20
The polycarbonate cbtained has the characteristics set ocut
in Table 1.



exanple 1 1 Sanple 1.31 380 68 17 45 2 Conp. Sanple 1.21 420 245 15 84
exanple 1 2 v@arpplos/0252%53810 192 5 36 2 Exanpl e SanplreTlEffo@8®01583120 52 1
1 Sanple 1.27 330 31 18 48 2 Exanple Sanple 1.20 390 234 17 72 2 1 Sanple
1.20 350 64 7 39 2 Exanple 1.201 255 71_@156 3 As can be seen fromthe
exanpl es, the process according to 5 the invention surprisingly does not

|l ead to a fuygther . increase in nolecular weight with a | ow nonomer content
in the end%§¥£§%é£+ - 42 - Clainms 1. Anulti stage process for the
production of polycarbonates having | ow nononer content conprising in

i) transesterifying in the nelt at |east i_hvdr
igﬁggﬂﬁg \(M!th at |east one di ar@?la‘b’éﬁ%o18P8npﬁiFh;%ﬁee$§}Eé@%?ngéﬁdw one
O Vo ool e LSS IER, (Bl CObel o0 (R0 ok,
anount In  Comp. Sample 1.26 640 120 25 70

example 1
1 Sample [1.31 380 68 17 45
2
Comp . Sample 1.21 420 245 15 84
example 1
2 Sample |1.25 310 192 5 36
2
Example Sample 1.26 380 183 20 52
1 1
Sample | 1.27 330 31 18 48
2
Example Sanmple 1.20 390 234 17 72
2 1
Sample 1.20 350 64 7 39
2
Example 1.201 255 71 & 56
3

As can be seen from the examples, the process according to
5 the invention surprisingly does not lead tc a further
increase in molecular weight with a low monomer content in

the end preduct.



relation to the catalyst said inhibitor selected fromthe group consisting
of Lewis or Bronsted acid and an ester of a strong acid, and (iii)
reducing in a finishing reactor the comzmnt of nonomers in said

pol ycondensate the process perfornmed w thout al kali or alkaline-earth

catal ysts caft2&®Sout in nore than one reactor. 2. The process according to
claim1, wherein the polycarbonate has a wei ght average nol ecul ar wei ght of
at nost 30,000 gArmohelt3. Hieqger oqesscads cl Bdm lthmber pirndubeipal yeodr bonat e
is charactepbredakrbothatsi havdéant éntv abnGeendogrteups cosmprietiwgenn50 and
750 ppm 4. dbgupnoeeess according to claim3 characterized in that the OH
end group cont et l%r@ié’&%ﬂ:&ﬁ 50th ppe SmeThe processsef ehaiml
wher ei n the inhibi tQ{l}{ybsﬂg( PKAL vadiso et exeeesdt NgedstbontheiRhggess

according to claim 1, tfie tlll Péé&‘icé Soi’?1 Q?”@@és%e'o et edhsfum0m the
group consisting o qgtr!g% o] o R
or t ho- phosphoi ¢ aci d. e Egce %gggordl ng ﬁgigfgﬁﬁg %reltrl?at he anmount

of inhibitor is < pcporﬂtaSmST 1'bcfnbc;res’s according to clainms 1 wherein the

reduci ng the content™ O GBHomE s i h1ESi d conﬂ%ﬁ%%?%de??E%rrl &4 out at

tenperatures not excdéBHifhg-oFi0ia 9n 'I*PI%P?J?%‘E:Je 1BLOF HF NG ailhh 1

wherein the residefEatiif intche FhAI shrdigp ekt orsdit 15 ingib3gormin. - 43

10. The pol ycar bonatselgisttachefir by the grocgessatiatding of Lewis or
Bronsted acid and an ester of a strong acid,

and
(11ii) reducing in a finishing reactor the content
of monomers in said polycondensate
the process performed without alkali or alkaline-earth
catalysts carried out in more than one reactor.

2. The process according to claim 1, wherein the
polycarbonate has a weight average molecular weight of
at most 30,000 g/mole.

3. The process of claim 1 wherein the palycarbonate is
characterized in that its content of OH end groups 1is
between 50 and 750 ppm.

4. The process according to claim 3 characterized in
that the OH end group content is between 70 and 500

ppm.

5. The process of claim 1 wherein the inhibitor has a
pKa value not exceeding 5.

6. The process according to c¢laim 1 wherein the
inhibitor is a member selected from the group
consisting of ortho-phosphoric acid and acid ester of
ortho-phospheoic acid.

7. The process according to claim 1 wherein the amount
of inhibitor is <8 ppm.

8. The process according to claims 1 wherein the
reducing the content of monomers in said polycondensate
is carried out at temperatures not exceeding 310° C.

9. The process according to c¢laim 1 wherein the
residence time in the finishing reactor is 15 toc 150
min.



to claim1. 11. The pol ycarbonate of claim 10 wherein the polycarbonate
contains |l ess than 350 ppm of di phenyl carbonate, |ess than 40 ppm of
2, 2-bi s- (4- hydroxyphenyl) propane and 43%ss than 150 ppm of phenol.

10. The polycarbonate obtained by the process according
to claim 1.

11. The polycarbonate of c¢laim 10 wherein the
polycarbonate contains less than 350 ppm of diphenyl
carbonate, less than 40 ppm of 2,2-bis-{(4-
hydroxyphenyl) propane and less than 150 ppm of phenol.



