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WD 2006/ 072343 PCT/ EP2005/ 013213 Process for the

~pr§€aration of pol ycarbonates The present inventiaon
pr

VPR 5cess for the preparation of PCT/EP2005/013213

pol ycarbonates by the so-called phase interface

process, wherein the polycarbonates contain a low 5

content of carbamate conpoundslafter hydrolysis.lwmmmmmmnwmmn
phase interface process is generally known fromt

literature and is described, for exanple, in EP-A 5kpoiso

04440ddds Fdiﬁh@%ké’@%h@%fﬁ&lx@i%%é@ in this way have a
nore or ess g cont en 0] car banat e COfT'pOUI’]dS,

which | eads to a defective structure and therefore to

a ln . the quality of the carrier material. for
opt FRaresBot PG e itegh ok st B e TBlToh " neiearbonaies by

15 tHeakd-balrddi phinsé Snieihéd Bebceds] wWherain tﬁ%%}@[ﬁaﬂbpﬁit@@d&ﬁtgin a low
nmethod (nmultiple point calibration). The object was

t hePe o cahapateccopmoundsatics bydrolysisef er abl y a

conti nuous process, for the preparation of

pol ycar bonat es which | eads to pol ycarbonates having a

| oWhe PBaseanteefnte plocesarib gerseralyclorpaufiols tha ttcrfiereefndrie described,

to.a signjficantly jncreased yield of high-quality
op@WE%Fg@L%Pb '*H¥Ei§£LPolycarbonates which contain a
relatively high content of carbamate conpounds after

hydrol ysis of the carbonate groups are a di sadvantage
f o'he wlynadwmetes qepared 25 thipt waylhave ar engee wedess, high content of

particul ar witable optical storage nmedia, since the :
vt ergiiaR]coMaoid, Spllrifie S BiGHNe ThictGr ata Hiferorso a oss in
appld (fiﬁtig%f tBé cdrfier indfepbMB opficat 8fokabeBedi@8Eh as CD, DVD or the
usual [y dyestuffs. It is furthermore found that

ob&kecl es” occur in the production of audi o-CDs and

DVDs due to the disks sticking together in the

production process, wusually even before the coating.

30Cal?afl0f61s0¢23%d BOIT/yP200 8k @HB2 1&anda?d Tiethol) @abitipfe point
ed in that a specific process, preferably a

achi ev
coﬁﬂﬁﬁ@ﬁﬁ@-process, for

The object was therefore to discover a process, preferably a continuous process, for
the preparation of polycarbonates which leads to polycarbonates having a low
content of carbamate compounds and therefore to a significantly increased yield of

high-quality optical storage disks.

Polycarbonates which contain a relatively high content of carbamate compounds
after hydrolysis of the carbonate groups are a disadvantage for the production of
optical storage media, in particular writable optical storage media, since the yield
falls as a consequence of non-uniform application of the information-carrying layer,
usually dyestuffs. It is furthermore found that obstacles occur in the production of
audio-CDs and DVDs due to the disks sticking together in the production process,

usually even before the coating.
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t he pfeparation of pol ycarbonates has been found which

‘re rs.it_possible to prepare:pol ycarbonates havi
2 T Besbe

in
43of the conpounds described bel ow. gc$@2005/013213

present invention therefore provides a process for the
preparati on of polycarbonates, preferably having a

content of fromO0.25 ppmto 183-ppm particularly
preferably 2.4 ppmto 120 ppm neasured after

hydrol ysis of the carbonate structures, of conpounds

of ThBebfedl ifutidetel)ineat @ specifiCpdeess, prefbatiy BcBRtikubkis plddess, for
wherein R and R2 |ndependentF of one anot her deno?e

hy #heo gespaigiior, of palyedrhgratesphast beeabfopund nwhigh | rendarkit possible to

T T T T R

particularly preferably C4-C5-al kyl i dene, R3 and R4
indﬁpendently of .one_angt her represent hydrogen, G -Cl

2- ahkyPresgit efvenaigr, therefarg.- proyides @y PigRessyfor dhe pegepasgtion of
R4 | b t 0 ' t e

F oo B S e P R o D AP 25 BP0 porn
i npatiablaily priefergpfhp syé mpim so BX0e pphhendasmpér aftenrteydralydls of the

to 40 C nd the _.tenperature of the reaction m xture
Ly cipaT RRiros o omBniae of st BE TS 90 o 4o

C, the catalyst is present in solution and the ratio

of the nol es of bisphqul to 25 Tgi;: of phosgene is
1:1.05 to 1:1.20/~The nmeasgrenent tJ® content of

t he conpound®¥ @ wd (WY in the

pol ycar bonat e af ter” al kgl | ydrol ysi ®’is carried out

as follows: WD 2006/072343 PCT/ EP2005/013213 -@)1.91

g 32 % strength sodi um hydroxi de solution and 5 g

wawdierear e added to 500 ng pol ycarbonate in 20 g
tetrahydrofuran (THF) and hydrolysis is carried out
overnight (mn. 15 hours at roomtenperature), while
sh&kiaf@ R’ Mdependeifly BY Biicdhntshey dehdi€ hHdidnlbi @NLCH Salkyl, preferably
acidified with hydrochloric acid and topped up to %O

m  wi t hmetiyljethyl, propyl, isopropyl or butyl, or

R' and R? together denote C;-Cjs-alkylidene, preferably C4-Cs-alkylidene,
particularly preferably C4-Cs-alkylidene,

R’ and R* independently of one another represent hydrogen, C,-C,-alkyl, preferably
C1-Cg-alkyl, or phenyl, or R? and R*, with the carbon atom to which they are
bonded, form cyclohexyl or trimethylcyclohexyl,

characterized in that in the phosgenation step the temperature is 0 to 40 °C, and the
temperature of the reaction mixture at the time of addition of the catalyst is 10 to
40 °C, the catalyst is present in solution and the ratio of the moles of bisphenol to

moles of phosgene is 1:1.05 to 1:1.20.

The measurement of the content of the compounds according to formula (1) in the

polycarbonate after alkaline hydrolysis is carried out as follows:
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are injected into a high pressure liquid

: raphy (HPLC) system Detection is by DAD
(d&%ggbg%pagyéetector) FLD (fl uorescence det ect B¢ }/E2005/013213

M5 (nass spectronetry) as desired. 10 According to

t he phase interface process, which has been descri bed
in many instances, the phosgefation of a di sodi um
salt of a bisphenol (or of a mxture of various

bi sphenol s) which has been initially introduced into
an aqueous-al kaline solution (or suspension) is
carried out in the presence of an inert organic

sol1 Varg 3% o steepithesodium hydrosidatsplbion @ndrd gawater angdidded to 500 mg
oSSy Pl P E AP AR D8 S s pemion

f u(mhe rsc Bdild@l’lfsa‘bbmntemﬁel‘hturbh ewkil slﬂfkuﬁgﬂ tAaﬂBérethe hydrolysis, the

cat sts to . give, high nolecular weig %carbqnates

di §‘§B?{%t§ acjdifigd,with P@%rﬁplél%ﬁ asd. anﬁutmeﬂylp te A8 Mg BF. 15 ul

ph r i .

o S RAOPhEH rpuR TRk GroBRlokERhY RHPLEY sSsggm, Detcction

t hes pyoRA$s (dioderatraygdetectofe FLV éfitidrestenen dagu@olusr MS (mass
phase one, or nore bisphenols and water is

f
us@&”“Pngg)ﬁﬁk@5§§|ble for the concentration of this

aqueous solution in respect of the sumof the
bi sphenol s, calculated not as the sodiumsalt but as
f r dscyidinshemahe phasey intsriaset proesss.1 vhich has \htee%demrlbed in many

0ol MEHRONY BB AN er S Yol Yo o

CORGEdUsI BibpHRASIs) twhidy hile bORC BSSANY inhefecddOinfiLah dqli€ous-alkaline
sol utions. The sodi um hydroxi de wused for the solution

of SQ‘H%°%(°§;§H%F1§Hl:§r?aH@dL@édﬂ fhe pretenee pHRmingrt arganic solvent or
aqyqoLR m ngy I d?ecﬁﬁ)ci pfnésgn h-gh(% (é)gg}%g{ﬂ;{%gsa IF ed, which

of the so |un1 e solu pen
t aa@edhleimlmesﬁm a lhmorgﬁnit Iphade] sphsebcatao f@ﬂthﬁrldoﬁdensatlon with
re rul e |; etmeen 3 and 45 wt .

d f §u1§1&3{]ﬁ€§tggstwo ghyve RE eﬁql%gglg (,\pqlﬁcagbonates dissolved
S U h‘ﬁ R Qﬂ%axﬂb | sakon, Fapdyumd ycﬁlg'(g?fé aS0!iut ée?&?telaa\érfn 9nd the

concentrations of betweeh 15 aRd W . % preferab
25pelydarbsnag isdgolatpd theneftdny b eamm,wcakmguwesmbps.'l' he

al kali WD 2006/ 072343 PCT/ EP2005/ 013213 -4 content
per nmol of bisphenol depends on the structure of the

bi pihenRbcesPHécodding té tHeSinverRidg Ssn ﬁhs@e 49 NE@H one or more
al kali / nol bisphenol and 5. 00 nol al kall

bi gﬁn}@ﬁ]@ls andpy@eieis alseds ittbadng possiblerfir thg mcpntﬁatmﬂ of this aqueous
bi §<§mt%}9fn’ reﬂﬂ:gt M}hé E\ﬁn%@?n% bV\Q)% gol?,'cséﬁ:uﬁat (H ndt'ab the sodium salt but

as free bisphenol, to vary between 10 to 25 wt.% for polycarbonates, preferably 12
to 20 wt.% at an Mw of < 45,000 of the polycarbonate formed. At higher
concentrations it may be necessary here to heat the solutions. The sodium hydroxide
used for the solution of the bisphenols can be used in solid form or as aqueous
sodium hydroxide solution. The concentration of the sodium hydroxide solution
depends on the target concentration of the bisphenolate solution required, but as a
rule is between 3 and 45 wt.%, preferably 5 and 35 wt.%. In the process with
subsequent dilution, sodium hydroxide solutions having concentrations of between

15 and 75 wt.%, preferably 25 and 55 wt.%, optionally heated, are used. The alkali



10

15

20

25

30

used as the sole bi sphenol , between 1,85 - 2.15 nol

- al i.. 1f _nore than one 5 bisphenol is used, these
caﬁ%}@o%@g@"\}ed t oget her. However, it may be PCT/EP2005/013213

advant ageous to di ssolve the bisphenols separately in
t he opti num al kal i ne phase and to neter the sol utions
separately or to feed themto-#he reacti on together.

It may furthernore be of advantage to di ssol ve the

bi sphenol or bisphenols not in sodium hydroxide

sokritei@pep Hiol bﬂbﬂgﬁéﬁbﬁd@ﬂeﬁ@@&ﬂme?ﬁﬁcﬁ% &it the Bisph&dl ARH as a rule
with additional 10 al kali. The dissol ving operations

c afAngeabetweep 28 angl dlksilis phelrbasphenear |Sy00 mok alkle smet bisphenol,
L 0 o] 0 . j enol . The, sodi u .
ﬁ;hlefeé@gménb?.gsﬂé@ acl)l]éarl% %%‘%@}QB% %15(51 HRe 8%ses“6|ilel5% Igbs ﬁ%nol Ais

F OXI r dr oXi

cansdiaye thre sdle igihansld bbyvdehel ,85ral DA PEI0LIRSEIS OfF hé@ than one
so-cal |l ed nenbrane process. Both processes have been
usBEPRGIO! ais| B3R tihave SAY BE lissolye| fogethep t Atowesol may be

ol o Piohr oty BB scPAALH i e B plaline phase
aqasbiesmpthate sphudipas spatarely bi © fead/them phbsgaa@dretdgether. It may
together with an organic, phas Qnpri si ng .sql vents ,

{ ORGSR s IREE I st i B S RiFReROlS not in sodium
reagdBRide solittbnl BatMIA dABEROPEpIRABRS: sSBudN&rHBA&S With Qfditional
bi sphenol which is practised, where appropriate, after

or alfaki Ale diseolvingtapstitions cam wért ovsgddebispandeusatly iiefakes or

) I [ [ he.
e L R

t heddtah, hydreiddsQuisracdomive taeh GrepfddesySthe Zalgin process or the
preparation according to the invention of

poPyredliadanenriane posessi Sone pocessankrveiser yeaddor o lang time and are
Y - . o i ot . .
SRS PURA 8 L e P8RRI A o o
C, thermémbabé probesSit osed6 C, optional ly under increased
pressure, depending on the solvent or solvent m xture.

30 WD 2006/ 072343 PCT/ EP2005/ 013213 -5 Di hydroxyaryl

COFHQQQ%’%#&'HQQQ BreBaretliih ARk GvdyOls PR RaRRAOBEh& Whh an organic
pol ycar S
phase comprising solvents for polycarbonate which are inert towards the reactants

and form a second phase.

The metering of bisphenol which is practised, where appropriate, after or during the
introduction of phosgene can be carried out for as long as phosgene is present in the
reaction solution, or immediate secondary products thereof, the chlorocarbonic acid

esters.

The preparation according to the invention of polycarbonates from bisphenols and
phosgene in an alkaline medium is an exothermic reaction and is carried out in a
temperature range of from 0 °C to 40 °C, preferably 5 °C to 36 °C, optionally under

increased pressure, depending on the solvent or solvent mixture.
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are those of the fornula (3) HO-Z-OH (3) 5 in which Z

S tic radical having 6 to 30 C atons, Wi
W ghbapne

substituted and can contain aliphatic or

cycl oaliphatic 10 radicals or alkylaryls or

het eroat ons as bridge nmenbers-5Preferably, Z in
formula (3) represents a radical of the formula (4)
R6 R X (4) R7 R7 in which 15 R6 and RY

I ngg 61)@1?1? 1)eoffpo@h® Whieh REY sUiRBIEBERe fieparation of polycarbonates
Cl- Cu%gﬁal k}L Clp C18- al koxy, hal ogen, Igs_rlur():h as Clp 7

Br ?r%hosewfé%mﬁma@é3bpt ional ly substituted aryl or

aral kyl, preferably H or Cl-Cl2-alkyl, particularly
preferably H or Cl1-C8-alkyl and very particularly
preferably H or nethyl, apd-ZOHX rgpyesents a single
bond, -sS®2- -CO, -0-, -S-, Cl- to C6-al kylene, C2- to
C5- al kylidene or C5- to C6-cycl oal kylidene, which can
bemc,\l,g,ﬁngf,ltut ed by Cl- to C6-alkyl, preferably nethyl
or et and furthernore C6- to Cl2-aryl ene, which
can optionally be fused with further aromatic rings

copgtaining 25 het t ons. Pr rab X.represents a

si figl e B ro@,it“‘t ViSE @10 Jé?tqrﬁyég‘%‘l@fpl‘lqoagﬁbone or more
G to %T&Yl@'ﬂ@é‘ﬂek)éhﬂl g@ﬁﬁ)stlm@ed and<eh conts aliphatio or c?@%allphatlc
WO 2006/ 072343 PCI/ EP2005/ 013213 -6 or a radi cal

the for mﬂlcails(Qraa)lk)d@ry(sm)heteroatoms as bridge members.

Preferably, Z in formula (3) represents a radical of the formula (4)

6 R6

R
——\<f :}—x
S

R7 R7

in which

R® and R’ independently of one another represent H, C,-Cjs-alkyl, C,-C;s-alkoxy,
halogen, such as Cl or Br, or in each case optionally substituted aryl or
aralkyl, preferably H or C,-Cj;-alkyl, particularly preferably H or
Ci-Cs-alkyl and very particularly preferably H or methyl, and

X represents a single bond, -SO,- -CO-, -O-, -S-, C;- to C¢-alkylene, C;- to Cs-
alkylidene or Cs- to Cs-cycloalkylidene, which can be substituted by C)- to
Cs-alkyl, preferably methyl or ethyl, and furthermore Cs- to Cj,-arylene,
which can optionally be fused with further aromatic rings containing

heteroatoms.

Preferably, X represents a single bond, C, to Cs-alkylene, C, to Cs-alkylidene, Cs to
Cs-cycloalkylidene, -O-, -SO-, -CO-, -S-, -SO,-

ch
¥le or nore aromatic nucl ei, can bePCT/EP2005/013213
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C\n('4a) R8 RO CHs CH3 CH3 (4b) CH3 wherein 5 R8
can_be chosen individually for each X

- and
m&%%@ﬁ%/ﬁﬁgyuof one another denote hydrogen or P€I/EFg005/013213

C6- al kyl, preferably hydrogen, nethyl or ethyl and X
denot es carbon and 10 n denotes an integer from4 to
7, preferably 4 or 5, with the6bproviso that on at

| east one atom X R8 and R9 are sinmultaneously al kyl.
Exanpl es of di hydroxyaryl conpounds are:

di hydr oxybenzenes, 15 di hydroxydi phenyl s,

bi s- (hydr oxyphenyl ) - al kanes, bis-(hydroxyphenyl) -
cy@f@ﬁﬁ%@hethe@mynﬂh9@DOR9bhenyl) aryl s,

bi s- (hydr oxyphenyl) ethers, bis- (hydroxyphenyl)

ket ones, bis-(hydrox phenyl) sul fides,

bi s- (hydroxyphenyl fones, bis- (hydroxyphenyl)

sul foxi des, 1,1'- |s droxyphenyl)

d||sopropylbenzene nucleus- kylated and

nucl eus- halogenated c npounds 20 thereof D phenol s

whi ch are SU|tabI§8forRihe preparation of the

pol ycarbonates are, for exanple, hydroqui none,

resorcinol, dihydroxydi phenyl, bis-(hydroxyphenyl) WO

2006/ 072343 PCI¢gBP20Q05/ 013213 -7 al kanes,

bi s- (hydroxyphehy oal kanes, bis-(hydroxyphenyl)

sul fides, bis-— ph ) ethers,

bi s- (hydroxyphaﬁml) 40 es—_b|q4@hydroxyphenyl)

sul fones, bis-(hy droxyphékYI) sul f oxi des,

a, a' - bi s- (hydr oxyphenyl) sopropylbenzenes and

al kyl at ed, nucl eus-al kyl at ed and nucl eus- hal ogenat ed
Bi§¥HHs t her eof .

R® and R’ can be chosen individually for each X' and independently of one another

denote hydrogen or C,; to Cs-alkyl, preferably hydrogen, methyl or ethyl and
X! denotes carbon and

n denotes an integer from 4 to 7, preferably 4 or 5, with the proviso that on at

least one atom X' R® and R® are simultaneously alkyl.

Examples of  dihydroxyaryl compounds are: dihydroxybenzenes,
dihydroxydiphenyls, bis-(hydroxyphenyl)-alkanes, bis-(hydroxyphenyl)-
cycloalkanes,  bis-(hydroxyphenyl)-aryls, bis-(hydroxyphenyl) ethers, bis-
(hydroxyphenyl) ketones, bis-(hydroxyphenyl) sulfides, bis-(hydroxyphenyl)
sulfones, bis-(hydroxyphenyl) sulfoxides, 1,1'-bis-(hydroxyphenyl)-
diisopropylbenzenes and nucleus-alkylated and nucleus-halogenated compounds

thereof.

Diphenols which are suitable for the preparation of the polycarbonates are, for

example, hydroquinone, resorcinol, dihydroxydiphenyl, bis-(hydroxyphenyl)-
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5 Preferred diphenols are 4, 4'-dihydroxydi phenyl,

-2, 2-0i s-(4-hydr oxyphenyl ) -1- phenyl - propane,
1, W@izﬁgé/m%r oxyphenyl ) - phenyl - et hane, 2, 2- bi sP¢4(EP2005/013213

hydr oxyphenyl ) - pr opane,

2, 4- bi s- (4- hydr oxyphenyl ) - 2- met hyl but ane,

1, 3-bi s-[2-(4- hydroxyphenyl)-2-propyl ] benzene
(bi sphenol M, 2,2-bis-(3-nmethyl-4 10

hydr oxyphenyl ) - pr opane,

bi gtdaresd- disrﬁﬂwmkyﬂxehygrczmmw&! ) bRELhPRBRyphenyt) Dissifides, bis-
(3, 5-di nmet hyl - 4- hydr oxyphenyl ) - pr opane,
bi §hydsoxypherpilhetherg big(hwdaeophemehkstonesshis{layseox yphenyl) sulfones,

i’ gl:sg(lﬁg@{ogy@i;qgﬁeﬁ%kfdéé,h(xg'r-lgg(-x%g)}/ylphéﬁ?‘ilﬁﬁfisho%lrobp%b Nenes and
di akktyhiydd; Au&y&h&awpﬂ&e ayd hudlewrigudydchatee démpeuraiRdhekeofl

- bi s- (4- hydr oxyphenyl )- 3,3, 5-trinethyl cycl ohexane
(bi sphenol TMC). 15 Particularly preferred di phenols

ar o il y iePhepyd; ipHehT, ( 32-bis-(4- 1-
hyggeg”%é%dh eg@}(gr!ogﬁe%ﬂfl [lfe?!t?hdall’rl]yed’:l'oxﬂchplghﬁ, 2,2-bis-(4-hydroxyphenyl)-1

2, phdyiyspabahg,dr oxy phil-biss(¢hydpxgpleng])-ghedylbitbane3, 5-  2,2-bis-(4-

i -4-h henyl.) - , _
7 ﬁ%?%'ﬂ@%p@%?%BhZﬁ%1%—«Eé@«ﬁ%‘ﬂ%@m>—§&aethwlbu;w, 1 3-bis-[2-4-
1, ' - 3, ioret ycC ane. A
b S e 2 GORpREoTE X o) o ebRtS-methy4
di prénsyrheay-poensoe. bbig-(8.5¢dimethylid-hydrgphergdomedane, 32,2-bis-

3 271 367, 4 982 014 and, 2 999
é2g%;%ﬁh?ﬁéﬁﬁéyéé%ymﬁ?¥§%¥%ﬁ%ﬁgsscﬁ??%%éﬁﬁ%a§¥b2%§@Px@ﬂwnyD
063ul6hR, 24038(N5Aim@&hALULhHIEOx AN F)-B3RcBIButanEl ENSBis-[2-(3,5-

Pat ent Specification 1 561 518, in the nonggggﬁh"H
Sc Hegthyl-4hdipxynhenyly2prep Phbenzese of ampo| yis ydsoxyphenyl)-
| nkarsgi ' 1964, p. 28 et

S et(!)}’.%;’5S E{Iﬁél}ggcgétwﬂééggn‘?(bzsﬁ g M:?dgﬂ%&ﬂ‘ G Legrand, J. T.

Bendl er, Handbook of Pol ycarbonate Science and

Teghnol , Marcel De York 2000, p. 72 et :
s:g?ggu§8¥Inpﬁﬁé%¥53é§é§£ﬂ ngb51yéb ﬁ%m%kggﬁugﬁpy’onbme{4‘
di Rh@BRYpHey§/PRLAY ehanand2 hfbiétlﬁhﬁﬁ@?yephglfﬁ}g?—ggloggne, iZt,2-bis-(3,5-

copol ycar bonat es ‘several di phenol's ar

bedimethysehydrex yphenylhrpropane 006)-bisA34 ¥ droxyphenyl)-cyclohexane and

ot RAFTERERY ERR SN ot T cobtioe e THCne

These and further suitable diphenols are described e.g. in US-A -PS 2 999 835,
3 148 172, 2 991 273, 3 271 367, 4 982 014 and 2 999 846, in the German
Offenlegungsschriften 1 570 703, 2 063 050, 2 036 052, 2 211 956 and 3 832 396,
French Patent Specification 1 561 518, in the monograph "H. Schnell, Chemistry
and Physics of Polycarbonates, Interscience Publishers, New York 1964, p. 28 et
seq.; p. 102 et seq." and in "D. G. Legrand, J. T. Bendler, Handbook of
Polycarbonate Science and Technology, Marcel Dekker New York 2000, p. 72 et

seq.".

In the case of homopolycarbonates, only one diphenol is employed, and in the case

of copolycarbonates several diphenols are employed, it being possible for the
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syntheSis to be contam nated with the inpurities

originating fromtheir owm synthesis, handling an
Sfagaoe i

which are as pure as possible. 5 The organic phase

can conprise one or m xtures of several solvents.

Suitable solvents are chlori nd8ted hydrocarbons

(aliphatic and/or aromatic), such as nethyl ene

chloride, trichloroethylene, 1, 1, 1 -trich loro

et BapRenols dsed; fikd ginkigy athanmiand ang B Al AYeNESRSes added to the

preferably nethylene chl ori de and chl orobénzene and

m synihasts, toObe W@n@mmatﬁme\mwh@hmestlvm|0@Emfatm$n frgra their own
%%}ttklleosps H]e].lh 1lfllrgean%r %rg%xggh%%hl € 1roblggg glﬁeggag\;e Eeélals which

shaamS@gmd&wkﬁﬁsm i.e. punps or st|rrers or by

static mxers or by generating turbul ent f|OMIby nmeans

of nozzles 15 and/or diaphragns. Conbinations of these

MERREISESarfl] Phike® Can BGoril b oPIiQuurLBEALAMYSdifbrl.  Suitable

sequenc I'me or ap arat uses. rers Ich are

pr edlecrabhrg chmmlateylétjdmcerbans:(mdxphatmramriﬁjrIaermal'rc),l\dlam as methylene

stirrers etc..suc s ar esc ed e.g. in_ Ul mann,
” EHLPEIS polcH PR v |41 ERBlrat e, dy b2 gghpgbane  and
VOokhloRB®eniene Zégef&tab@eﬁ}ethﬁéﬂgpéhwf?ﬂé: hin@r &16/5BL %R a"ﬁﬁemlxtures

centrifugal punps, often”also nulti-stage punps,

t otl@repfage punps being preferred. Nozzles and/ or

di aphragns which are enployed are perforated

di aphragns or in place of these pieces of constricted

Pi PRe tw@®phasks ¥h\BIToHA thedeadtRhasixiRe dleafixed NEofIBPEURDE erate the
can be introduced in gaseous or liquid formor as a

sorqaﬁtimh This as effeptedby; syodusipg erergl &iasshearrg d¢vices, i.e. pumps or

erfp oyed %2 Fg&tx%e Ao g%elr%tn%l Rllﬂ;ﬁ%/}]ggﬂﬁ Py geans of nozzles

sy mtdiess ideaphsghst W@embanazinds of QBeseDn¥asuprsehrer slbd ylsed often also
between 5 and 50 nol %_. the process according to

. nVREREFYN Ms? SRATAEE &F i 7BY % )2PRABLSEe {ireEn sketomre preferably
fr ombRyE® afDaf@bpf npreﬁ&fe? o2nG ség&g ad ﬂl‘ah%’s avé Qescribed e.g. in

subsequent net eri sodi um hydroxi de sol ution once
or Ulthagay myclbpMObmdwpaldﬁmmStw"s tithsslipioen volnBRep.i 25d et seq.
t he H of the a ous, phase

f JDbi 19l at | ut
PR TR A TRAYT e U B Brea 5 BEOWBGH 8o Pumps,
ang. 1e,9-Vee IR 78348 FRebiER208%/, 918 %hd/or diaphragms which are

employed are perforated diaphragms or in place of these pieces of constricted pipe,

or also Venturi or Lefos nozzles.

The phosgene can be introduced in gaseous or liquid form or as a solution in a
solvent. While the excess of phosgene, based on the sum of the bisphenols
employed, used in the conventional polycarbonate synthesis is between 3 and
100 mol%, preferably between 5 and 50 mol%, the process according to the
invention is characterized by phosgene excesses of from 5 to 20 mol%, preferably
8 to 17 mol%. Via subsequent metering of sodium hydroxide solution once or
several times or appropriate subsequent metering of bisphenolate solution, the pH of

the aqueous phase is kept in the alkaline range, preferably between 8.5 and 12,

Hugh it is desirable to use raM/natEQIg¥?005K”3213
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-9 during and after the phosgene netering, while after

@2@ é}g f catalyst it should be 10 to 14.

&% p P ring the phosgenation is conventloﬁgﬁﬁ$9005K”3213
25 to 85 C, preferably 5 35 to 85 C, but in the

process according to the invention 0 Cto 40 C

preferably 5 Cto 36 T. The pBResgene can be netered
directly into the m xture of organi c and aqueous phase
described, or also conpletely or partly into one of

t hﬁuhﬂ@mﬂhﬁ'@&&he pefsgéte Mbeshng vafile ar teadANAHEST cavalys@h should
is then m xed with the other correspondi ng phase he
phBgdBfieltan furthernore be netered conpletely or

partly into a recycled part streamof the synthesis

m xture of the two phases, this part stream preferably
beiThg teraparatusddurhief the @hbsgenatdi isi @Avedtiohhigy Q&&@BSS’C preferably
I n_anot her, enbodj nent, the aqueous phase described

mi xedefett Pwemdlfl@amcessmqa%ré%dﬁttb? mvﬁ@ﬂ%@ ﬁéﬁgﬁgeﬁepreferably
ange.caf ggpca dwel | 15 time of 1 second to 5 mn,

preferably 3 seconds to 2 minutes, added to the
abovenentloned recycled part stream or the two

es the a described with the organic

ThE Bhosstts R R ARG LA BT e TR nth bl e and Sqtypous phase
t hﬂescﬂb&y %‘Fﬁ[&b'c@ﬂﬁ)@etél?%‘%hﬁ% B8 (Sneséff tﬁ@m/o bﬁ‘as@é |befcn§§nﬁx1ng of
enbodi ments t he ranges escrib above are to

nothedohases, Wiirlrie thpppwpd iwdthethe gther p@rr@eomhhg phaset &mwhosgene
X ide s

onca;h gﬁggﬁg a Tgtﬁlgg %8 & léglb’ % rﬂalﬁ % ﬁﬂgce"'ﬁf?éirﬂart stream of the

netwithesds oiixthies pheobed hagkUtHio Part Ldtteai pRferbtl§ being recycled
tenperature range nust be adhered to, if appropriate

by belgrn thegadstitien of thosatalpke ol ajetieh srboEinespnt hesaqueous phase
Caﬂes@ﬁb@cﬁ{s nll&gd Qi tﬁé)ﬁrgblrﬁg %Hgéeycoﬁ{aughg ﬁ'%rf)thl Fg%?lg %né/ after a dwell

The reacti on can re be carr
st limeedf tlasdcsnd ttob® mmagrefemplycBr ssgbads rg 2 plimQRes, added to the

reactors or ascagFa of stirred t%nks tlonaH
us Y CHEPRMSH g ECYRIED Ut SHESDY &% ﬁ%ﬁs1 aqueous phase

t hgéseAbed WiRIKRe bltgah§ a)‘hgseb&n?sﬂl%?l %at : 09 hiked directl tly in the

m Xi ng organs alrea ment | One e agueous an
or geavemephensd wsydled paS 9{3@8@1 blre aﬂnﬂhyse debodimehsnthe e ranges

syRt he m xt ur e

I oﬁ‘ggsé:lf'g%dzn payic e 36“1? %‘? cgb‘ivg CTg ﬂPB’i'OlpHétef F‘E?rﬁopﬂ%éﬁl&ﬁ%d to by
or subibqQUeRt ahdering oﬂTCSchuﬂﬁt BydroxidO esohitiodr onée @kt 4e9BraPfiimes or
the reaction m xture can then be carried out in

st ARIFeRriate nrubsagient weteringe of bisphenolate  solution. Likewise, the

temperature range must be adhered to, if appropriate by cooling or dilution.

The polycarbonate synthesis can be carried out continuously or discontinuously.
The reaction can therefore be carried out in stirred tanks, tube reactors, circulating
pump reactors or cascades of stirred tanks, optionally using meterings through
nozzles or combinations thereof, where it is to be ensured, by using the mixing
organs already mentioned, that the aqueous and organic phase as far as possible only
demix when the synthesis mixture has reacted completely, i.e. no longer contains
hydrolysable chlorine from phosgene or chlorocarbonic acid esters. The after-

reaction of the reaction mixture can then be carried out in stirred tanks and / or tube



WO 2006/ 072343 PCT/ EP2005/ 013213 -10 reactors,
- .optional I% connected in parallel. A continuous
r edt9 2810 gz%ﬁg’ef erred, in particular one which P E&ERZ005/013213
circulating punp reactor as the phosgenation reactor
and tube reactors downstream 5 The nonofuncti onal
chain termnators required forlegul ati on of the
nol ecul ar wei ght, such as phenol or al kyl phenols, in
particul ar phenol, p-tert-butylphenol, iso-
OC k3ak RIS PtionAWNYbrifRERA ! in Pardl Rl OTO CBABAIUS radchidn 88 (peéferred, in
thereof, or acid chlorides of nonocarboxylic acids or
m pagiceler ofe whish aisesméirculasingipuatporesctordst the phesgendtiod reactor and
Wi {ur%etrg;ﬁ:torgidg&hsqpeol ate or the bisphenolates to the
redction or -are added to the synthesis at any 10
desired point in tinme as |ong as phosgene or
chl orocarbonic acid end groups are still present in
>t hdhe gnerafpetiongh ghain germinpforshecauise foF regidatipy gf the molecular
ch . L " ahai .
Cor G BeR e pndio) Of ARFRANC 1P B Rt Bl PR iphenol, i
gr octyiphehols trempphsmotor Eldbracadponiceacalvastdrakieeeof, or acid chlorides of
Prefer abw, however, the ct}a{ln erm nator or, .
t e MREATBY S IEAE P Sy A tse! here °E3?1‘8§5‘§H8%tf’f§n?‘“&f agp fed with the
Pl 8&h&IolA¢ oPtHRPidphehdlatéotd thEBeAM16H Br RRCIBENS the sRRhesis at any
| onger present but the catal yst has not yet been
10 nedesirgd point he timstas longyasydiosgene ar chkedocattionicnadidibtkd groups are still
optional l S a lt, or as a.l to 50 wt.%. strengih.
SoPtiPrEn ! Per Bedlian, %Sl \ip. O CrngtningoREi; Ghorides and
| N chiBoca BRI cNB @6tersad3ychRinPRERINA® g8 NbSg A siffRAN bRholic end
agent m xtures to be used 20 are added to the '
sy Btnpsof | thsypolymay deming aare yavedatde.e Preeretlai however, the chain
tertg k rs. ' r n I ' o
chi e B el GRAEP R MUEHEAALBAGE AL 2 pfREe 8P pointin
15 conuenwhoaaahbsgens Btho longeal pgeseni biituhesatalfysttHae not yet been metered,
pol yphenal s or of the aci hl orides. Sonme of the .
cof%o‘tl}ﬁﬁgmﬁé\?}“ﬁgcaf‘ﬁ?de%mdfl ’é’ﬁtlﬂaﬂfbt Py 2agh@Rafiacl to 50 wt.%
hy i &herth AR Preférab Iy 6P0GATY RE AR Soldtibn. fOT
exanple, SphI or E;el ucllp\#g: , o SfettEHf SoltHioh.
4, 6-di methyl -2, 4, 6-tri-(4-hydroxyphenyl)-hept-2-ene,
\3;\%11;18%&7%51;21@' et g_%’lleil‘)- Zéﬂ%/iilg_%t ! I'l]_l fatéegl %&oﬁ%ﬁ&?rﬁg la%e_nrt]e 1§(taurr]e%’ to be used
20 are added to the synthesis, but conventionally before the chain terminators.
Trisphenols, quaternary phenols or acid chlorides of tri- or tetracarboxylic acids are

conventionally used, or also mixtures of the polyphenols or of the acid chlorides.

Some of the compounds having three or more than three phenolic hydroxyl groups

25 which can be used are, for example,
phloroglucinol,
4,6-dimethyl-2,4,6-tri-(4-hydroxyphenyl)-hept-2-ene,

30
4,6-dimethyl-2,4,6-tri-(4-hydroxyphenyl)-heptane,
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wh’
-11- 1,3,5-tri-(4-hydroxyphenyl)-benzene, 1, 1, 1

- -tri-(4-hydroxyphenyl)-ethane, 5
S{Z Vé phenyl ) - phenyl et hane, PCT/EP2005/013213

trﬁy@
2, 2-bi s-[4, 4-bi s- (4- hydroxyphenyl ) - cycl ohexyl ] - propane
, 10 2, 4-Dbis-(4-hydroxyphenyl -isopropyl)-phenol,
tetra- (4-hydroxyphenyl)-nethanel - Sone of the other
trifunctional conmpounds are 2, 4-di hydroxybenzoi c acid,
trimesic 15 acid, cyanuric chloride and

3, 3-bi s-(3-net hyl - 4- hydr oxyphenyl ) - 2- oxo- 2, 3-

di hydroi ndol e. Preferred branching agents are

3, 3,36%-4i-(Bhydrokyphenylppenasng.phenyl ) - 2- oxo- 2, 3-

di hydroi ndole and 1,1, 1-tri-(4-hydroxyphenyl) -ethane.
20 The catal ysts used in the phase interface synthesis
ar e, 1t eai-(Ahydraxypieayl)etahieas €. g. triethylanine,
trlbutylan1ne trioctylam ne, N ethyl piperidine,

N- et hyl pi peridine and N-i/n-propyl pi peridi ne;

pr I butyl am ne or N-
etﬁi%%?gl%x%gkﬁgﬁxhgﬁiﬁﬁggﬁéoptlonalIy be enpl oyed

al ongsi de quaternary ammoni um 25 salts, such as

tetrabutyl jum/ tri | benzyl amoni um  /
e?%@fﬁ%%%h@w%aﬁwﬁ@w MTOR4Ge / broni de /
hydrogen sulfate / tetrafl uoroborate; as well as the
phosphoni um conpounds correspondi ng to the anmoni um
c oApoisrd4-hydnexyphenpl-sepopyl)pheich only tertiary

am nes are used as catalysts is preferred. These
conpounds are described in the literature,

coramr@ialdrokyphérailmbihan@nd fam liar to 30 the person
skilled in the art. WD 2006/ 072343 PCT/ EP2005/ 013213

-12 The catal ysts can be added to the synthesis

| Nl dah Xt’he} fﬁnéﬂo s p% S5 A8 Aoxy 8L DS NGy trimesic
eforée t 6%3

successi vely, |ona y a SO sgenat 1on,
butcidet eyamge aﬁhbndethadlnBBQﬂMCIhmnnmﬂlghﬁﬁ@@ﬁ@narbonQQ-

referred, unless an oni um conpound or m xtures
P ﬁfhydro?ndole P

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

The catalysts used in the phase interface synthesis are tertiary amines, such as e.g.
triethylamine, tributylamine, trioctylamine, N-ethylpiperidine, N-methylpiperidine
and N-i/n-propylpiperidine; preferably triethylamine, tributylamine or N-
ethylpiperidine, which can optionally be employed alongside quaternary ammonium
salts, such as tetrabutylammonium / tributylbenzylamonium / tetracthylammonium
hydroxide / chloride / bromide / hydrogen sulfate / tetrafluoroborate; as well as the
phosphonium compounds corresponding to the ammonium compounds, but a
process in which only tertiary amines are used as catalysts is preferred. These
compounds are described in the literature, commercially obtainable and familiar to

the person skilled in the art.
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of. oni um conpounds are used as catal ysts, in which
ca dition of the oniumb5 conpound before the
ne%@?%ﬁagggﬁ%#%sgene is preferred. The catal yst BQTE&QOO&@13N3
catal ysts can be netered in bulk, in an inert

solvent, preferably that of the polycarbonate

synthesis, or also as an aqueolks- solution, and in the

case of the tertiary amnes then as anmoniumsalts

thereof with acids, preferably mneral acids, in

parhe eathBists cay B Q@Ji‘édotbltﬁe aitlbsisangiviRaBY, NG MXtide or ﬁlso side by

solution in the organic solvent or sol vents of 10 t
pobide #ng @Hacteémg@lm otininglly glsprhefase rtlegiphasigerasivar it metermgs after

] 50 15020 AL g R0, il i

MebE bhingh ccﬂﬁ;bbumﬁs QfLhissd a@bSﬁly@% trawhicBtaddiin a(ﬂdltllaﬂi bPtR onium
pl aces or_various tines. The total amount of th
cafempeynd beferg the mgterigenl Phaseane:1s preferrsd- %Thsafg@évsb qr catalysts

t8h@arm3[e GRetlled iRl %@Feﬂoins e P oWe%g ]brgf ?qugglngyofotﬁg Jpo? arbonate

[ % particul y pre era
t heyrtbesad, ps also sas antaqm&mis lsmlubonh Ie,ndan reommee uf ﬂleltélrtl\aﬂ'y arhines then
honbgeneous h nlx th ntheS|F ture
s B B aina r reR0 it i S reErabby ytal o B particular

| S hpdretmbfiedeidf @hd feadiRlosas d’@il@t‘idrﬂ&sthb fbrgéﬂlié §6196}§ oMsbfVents of
turbulent flow or thosé by means of dynamc or static

m ﬁlmgobp«@h@l‘rﬁt% synthesis |is quefened. nelfes’qvnrgl chtalysts are used or part
ca e S ti.on re r
i Eu% lt§tg 02%I lcgaer {oéal ¥ odgnelg uge %Pf%t B etrﬁ dégs rSTqR/'élFt Ogs S metering

ad dﬁd ofitcoarspl aﬂthEb@ lcaitied 2o Qit Niaribls plades WAeaBoRNAHEENEThe total
is no |lon present in the free state, and netering
af @@Pu'ﬂth%tgtﬁéﬁéﬁabﬁ@ ysed ihbetwien A-00& riailQamel%. based pajthexmoles of

poﬁ%EE n%lsareltn foyg&) ﬁr%ﬁer&b‘?y Jﬂ%ln}dﬂgalf'ngl% y]Szn‘ﬁc )? 2 dﬁ'grégfy 0.05 to

alnte nm ndator, 1S par prete
Af bemolPnt IIf)dthataﬂystOI& rhdfterephnskgﬂkl,ea plrdcedﬁt)e 1hewhlch homogeneous
adyant age ous to ani c and, t he. aqueous

o e Gy T Sy HeuEr ety o Ehe CBEGE & SRifag o duickly as
appsRpIé Srefer@'da@@é%}ﬁ&erﬁgtenhés H‘érﬁufsﬁmg%ltmﬁfrﬁﬁl flow or

together wth the bisphenolate, Thain termnator an
caﬂuﬁybynamesaﬂdﬂumﬂS@chwannaﬁmgﬁﬂme@ns|hnﬂtcmmsnngemmgofﬂw

ot £ RPYECHRP P B Rene R e o S faiculr g procedure where

bethreital pi 1§Qd§di’10£trﬁjgla@@6r @02 ol tif HimdPWBERI Mk Yene is no longer
between 30 sec and 40 m nutes, particularl

pr BRSPIEBN yhepBreanetats, ancamatensg witer thametonsy of7thg4Bain terminator, as
PCF&%’%%Q&QQ%%}%O sed b 10 min after the metering of the chain terminator, is

particularly preferred.

After introduction of the phosgene, it may be advantageous to mix the organic phase
and the aqueous phase thoroughly for a certain time, before, where appropriate,
branching agent, if this is not metered together with the bisphenolate, chain
terminator and catalyst are added. Such an after-reaction time may be of advantage
after each metering. These after-stirring times, if they are included, are between
10 seconds and 60 minutes, preferably between 30 sec and 40 minutes, particularly

preferably between 1 and 15 min.
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The conpletely reacted, at |east two-phase reaction

.mxture containing at nost still traces (< 2 pp

of
chMP308¢Bé#14 aci d ester, is left to settle forlra%T/EPmOS/O13213

separation of the phases. Al or sonme of the aqueous
al kal i ne phase i s possibly passed back into the 5

pol ycar bonat e synthesis as thellaqueous phase or fed to
the waste water treatnent, where solvent and catal yst
contents are separated off and recycled. In another
vari ant of the working up, after the organic
inmpurities, in particular solvents and polynmer _
r edihd gemplately ecdstedn atslepd two hass eagtion, Mixere gontaining at most still
ap r f i cul.ar : b .
coPRRR Gt o o SRl M e T WA B o dgparation of the
SObhiseon All resond bf, thd @qidoius Alkatne prast éslpéssibly bassed back into the
chl oral kali hydrolysis, is separated off, while the
aqBelygarbopte snthesippy thermaupgusy Rhwse peded (9 thgevaste water treatment,
SY QHIRS E(ﬂven-'t-hﬁd%ﬂﬂgétcco%mﬁe Iafeo 5%)%3%(1“ gre DR P&%/é{l@&r In another
nmust now be purified froma contam nation of an

al katiamef thowakiog upataéikry thecongaicnimpuidbes-ve padicular solvents and

or re settli operations, optionally assisted .

71 BRDAG" P S5 EBEET FRBTFSHRE ey ForbaPRARRYE, ate a particular
COPHER£Ch&en XHstabRRRI LR HyOddRRIRLSNEdiAhyafoxideSAQution, the salt,
measures - it being possible for water optionally to

be whighegaadbd fedcee. @ devhinralkelmbydidlysishes scppratediaffigvisiteeths aqueous

m g 0 B SRR B SR Do <111 cont ai ne

contents of the aqueous al kaline phase in fine
droplets and the catalyst, as a rule a tertiary am ne.
Af flae  pigaBicc phrsse campaing: ithly nof¥mesf muse nowahd marified from all

AQUSAL AR B of IR OHOARCoRlAISid S ashed once or

several tines w acl m neral, carboxylic,
25 hydroxycar boxylic and/or sulfonic acids. Agqueous
acids are preferred, in

m ner al particul ar. .

hy 3‘1”8% AftEr Pre Yergre fa%@ﬁrﬂ?ﬁ@&sn%apaoaﬁ@y Htstdrr flgwing through
ackgifg Mk UsEedOtankt 68 BeREidSr sdidfatGRANGERbABIHaABNLHF these
these acids should be in the range of 0.001 to 50

wt nigasyreef #balyigypossible foowstenbptional td he nmtgedinto pidhse some of

is furthernmore washed repeatedly wth desali.nated or. ..
i 19 PR IGee UG S5TGh FEC RGeS SSRGS T Passive mixing

di %P@h§edhé’\’bfgén& HaSe Sfill .BRaRE BRAtsRITARE aqh®du¥Bikaline phase in
2006/ 072343 PCT/ EP2005/ 013213 -14
fine droplets and the catalyst, as a rule a tertiary amine.

After this coarse separating off of the alkaline aqueous phase, the organic phase is
washed once or several times with dilute acids, mineral, carboxylic,
hydroxycarboxylic and/or sulfonic acids. Aqueous mineral acids are preferred, in
particular hydrochloric acid, phosphorous acid and phosphoric acid or mixtures of
these acids. The concentration of these acids should be in the range of 0.001 to

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

The organic phase is furthermore washed repeatedly with desalinated or distilled

water. The organic phase, optionally dispersed with parts of the aqueous phase, is
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separated off after the individual washing steps by

- means of settllng tanks, stirred tanks, coal escers

seb’%@gpg?/ 7t43conbi nati ons of these neasures, i tPgE(E,{’&005/013213

possible for the wash water to be netered i n between
the washing steps, optionally using active or passive
m xing organs. 5 Acids, preferbbly dissolved in the
sol vent on which the polyner solution is based, can
optionally be added between these washing steps or
al g&padté e bfftdfRr RS HdRGdual Whadhiag &feps Hyohib AR @aettRRd tanks, stirred
phosphoric acid or phosphorous acid, which can
optargﬁaqqagﬁswr% or Sf@a@rﬁqus oy eambinationst afrthese measures, it being possible
e u ur|f| d sol
G 3 TR OB meiBed 8 BBk te Bt S tepRappliok8ly using
vvt a%vepfr@;ﬁﬁiirf&lhy(llhgesl‘gaﬁdnan 1 w.% very particularly
preferably less than 0.5 w.% water after the | ast
separating operation. 15 The polymer can be isol ated
fr %’El&s!“ eﬁ hMgl'cf?&oR/)éd T AROL én‘?% hlE}h%}eSH%lg]%@; s&Mtion is based,
nmeans o eat; vacuumor a eated entrarn gas.
O bar opmrtaﬂdsbeoﬁddmlolbemmm these washingt sdlsi Qraal's@raftarnthe washing.
recipitati If the conceptration of the poly
S of A ash o IOTilR, @b §hdaPRYPRSRE 7K\ 4F | RAPSBlIoTp . acigg which can
po bizh"@{all:y%ls%fl;e%{}ﬁ&ye@és Higfukds! hrg %ré%‘f:iabiﬂ%e@ Réxent,
optlonal y by superheating and letting down, a "flash
process" is referred to, see also “Ther mi sche

) I . o0 f
ISP o PRk P8 Bt e o

t ogeittvgr pr‘élfdrszbljr s Stanut W%,tverybﬁarﬁmmg} aie%}abr_a lesSRhAY0.5 wt.%
evaporation/spray drying” is referre descri bed

by WREsy 28€r g dashseparatingyapmtion. undoper at | onen

chem scher 25 Verfahrenstechni k", Deutscher Verlag

fair Gundstoffindustrie 2000, 11t h edition, p. 690.

Al Tht Ipesengr coelss eslaede frdms tici sobdionnby keapoadtdnt of the solvent by
Iiteratuiﬁéand in text ooks and are f nrlrar to the

peP<ans ekhateYpeppmiqe Bgafed eytrapning gag. of meethsds\affgolation are

byca@ﬁndagbﬁﬁd,})ﬂe& itdidn) or the industri ally mor e
ef féctive process, highly concentrated

polymer nelts are obtained In the known flash

0 B onBIHIFS L e B BB MR RS or

PChoIpRRP 95 /cbrteidd Dy distilling off the solvent, optionally by superheating and
letting down, a "flash process" is referred to, see also "Thermische Trennverfahren",
VCH Verlagsanstalt 1988, p. 114; if instead of this a heated carrier gas is sprayed
together with the solution to be evaporated, a "spray evaporation/spray drying" is
referred to, described by way of example in Vauck, "Grundoperationen chemischer
Verfahrenstechnik", Deutscher Verlag fiir Grundstoffindustrie 2000, 11th edition,
p. 690. All these processes are described in the patent literature and in textbooks

and are familiar to the person skilled in the art.

On removal of the solvent by heat (distilling off) or the industrially more effective
flash process, highly concentrated polymer melts are obtained. In the known flash

process, polymer solutions are repeatedly heated under a slightly increased pressure
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-15 to tenperatures above the boiling point under
ressure, and these solutions, which are

- . nor nal
suﬁ%@ﬁ@ﬁ@@&ﬁ% respect of normal pressure, are t Reh/EP2005/013213

|l et down into a vessel wth a |ower pressure, e.g.

normal pressure. It may be advantageous here not to

al l ow the concentration stagesl5or in other words the
tenperature stages of the 5 superheating, to becone

too large, but rather to choose a two- to four-stage

Pr @ RiperatlrR abSR! Y BBilRl Jollft uBAbVASHal pReséiffe,/ BAAHEH solutions,
fromthe highly concentrated polyner nelts obtained

i nwhidhsargaypesheatesk indespsct ¢fyndrmehpressararare than 14t down into a vessel
devoﬁ@thlization extruderﬁ QBE-A 366 gﬁl,dEP}A 0 4%1 -
518MUS- R4 BEG 05,5 BRIAY I EY D6 5) Y R Y B FGONY e not fo
evapew atherédntdelttatio sBfpés,0ai5in ofhat Woids thd Bngepdiieasdt®des of the
or extruder evaporators or by friction conpacting

( EPupsrigealing ta hegomeiopileyael huy rathes do ghedse aiwoa@dpui-gageprocess.
an entraining agent, such as nitrogen or carbon

di oxi de or using vacuum (EP-A 0 039 96, EP-A 0 256

003he WSidued of 2B 261vgnt can balrtmovead froml the dlighdy yncentrated polymer
subsequent. crystallization (DE-A 34 29 960) and .
heéﬂq?tggo sined i e Mg, Githes 4(5#60&115 T t?l@ nme?t Vit gdevelgtilization
S0ol.i d&@éﬁ} 6 ; - Az )RS :
argk%%talned%gﬁﬁﬁﬁgég?ﬁ?géﬁéjﬁgi§§§?4§§P§§?ﬁBE§$§?%ZQ%5Lﬂnn
e film sevaparatosse@PeAt0 2 02f)) fallingnfilnoevapyrators og extedder evaporators

extryders, from whic i anj s carried out. ipn aif.

o of Hidfitiom doaaetng (EiER O Abd 5007 of il 18 v fhe Baiton of an
US efkraiAfigi dobie Suchadd Mfogtdebattont di6xidE ok ugigg Retarg (EP-A 0 039
this extruder, optionalTy with the use of static

m 26r EPoh By256,083,0U8 4 44k A6k sori altarnasivelst alsdeby suhsequent
;Pt%re};rgaﬁlgzgg{)rﬁ S{Bﬁ-ﬁﬂ\é bgg? R[g?)ealﬁqlexggzé%lﬁ%k?ﬁel r%gltlug cgtJ tﬁg sa ll'}/}é/nt in the

atom O a vessel W

a selitiplede PUSSSBIO8G 269, DE-A2E638T6)t 0 a vessel with 25
normal pressure by nmeans of a nozzle with a heated
carrier gas, e.g. nitrogen, argon or steam In both

Ca%ﬁ%lulgseﬁ‘érp%ﬂt Hed ri{ gpfsﬂﬁg,%ﬁ Hﬁ?ﬁqgs?géhrg: of nl%nx@rgfé %égg)rsubsequent

sol ution, ers ute) -or once
of gtanelapiohyorery wwireg mistt zixtredkrs, fframwidichcdpinnifg is carried out in air or
resi dues of the sol vent

appropri ate, the | ast mu
P B BB el o SRR St 53004 0 the e

0bbafoRe ¢hiB YextRABS dPhioRalGOWRAUNR & SKIsfdddehix@Rd or by subsidiary
subsequent 30 spinning. In this case also, additivés,

as exleeders ivgbe etondsr. can be added in the peripheral
equi pnent or to the extruder itself. A conpacting step
for the polyner

In the case of spraying, the polymer solution, optionally after heating, is either
atomized into a vessel with a reduced pressure, or atomized into a vessel with
normal pressure by means of a nozzle with a heated carrier gas, e.g. nitrogen, argon
or steam. In both cases, depending on the concentration of the polymer solution,
powders (dilute) or flocks (concentrated) of the polymer are obtained, from which, if
appropriate, the last residues of the solvent must also be removed as above.
Granules can then be obtained by means of a compounding extruder and subsequent
spinning. In this case also, additives, as described above, can be added in the

peripheral equipment or to the extruder itself. A compacting step for the polymer
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WD, 2006/ 072343 PCT/ EP2005/ 013213 -16 powder often
must be e Io ed before the extrusion due to the

.buIVKOo?@H@lOt the powders and fl ocks. The pol ?ﬁ;ngP2005/013213

can be preC|p|tated out in substantially crystalline
formfromthe 5 washed and optionally further

concentrated solution of the pbtdycarbonate by

addi tion of a non-solvent for polycarbonate. It is

advant ageous here first to add a snall anmount of the
NoRoMAkVERn A0S &an'l;ﬂ dI Befére S8 Eitnisitn’ RRUS fhaVRivk bl density of
times between the additions of the batches of

norhespriwdens and flooksy m)reover be advantageous to

enpl oy various non-solvents. Precipitating agents

whi ch are used 10 here are e.g. hydrocarbons, in

pal’llhlecllbtllﬁhehem Eb@epretlﬁﬁ@tédll’tﬁlt dndsubytahtidIBX fyetalliRdform from the
al coho such_as_net hanol, ethanol and i-propanol .

In
t havashede apd ontiasplly  Githe congentrated| woluten @b| figepolycarbonate by
sol d r
o U8R oS RS Gl O ot irfnall, °F 1P A BB AR firt t0 add a
susfnaﬂsamdl&tnﬁ'tﬁharr[dn soe\tehalandi optionallyr .]partol intrbdiicealsiting times
| ohexane or .aceto mat eri al s ained in this
e QYN ihsc addifiens & gﬁhsnﬂfrt@lgesaﬂ Iwat%OfYﬁat | yﬁpfw ggeover be

W tahvﬁﬁ@ée%hé’ ﬁﬁerﬁﬁlog%ﬁfw@% §lVerid ePRRHAYLSY Q&%@&/hfeﬂ -are used

20 Accordi ng ot her” processes, precipi tatl on and
cr y@teaaﬂeuczat hrrhoqzﬁrb@uscms pertwplaoduptage iwbitarte ards eyclohexane, and

sol i di ous fiine-particled form are
cr L&ob?]:&l@ %F@&{“ﬂd‘n{ib fcg) ®ler condensation by
passi ng over vapours of one or nore non- solvents for

pol ycar bonate, while S|nultaneously heati ng at bel ow
t hdn gheysase ef piesipitploen, tasripatlatthe po ymertsnbltlpnda wdded slowly to a

°| ' {ating BY % %4135 gﬂtg thq II Bl%rl? 51}6 rdge ge %J%f‘cohols such as
Rt g Bl R PRy e e e

erm nator en

C 0 rmhamm Iedthnbsorrlép‘reparned babalso Eﬂ‘bﬂbl&dﬁhd (eri@et@fle
additives serves to prolong the useful life or the
col our (stabilizers), sinplify processing (e.g. nould

r elﬁ@?ﬁz}tﬁ&éﬂ l?[amtaéi MRy | %u‘@ rScessedd Fﬁﬁ'ﬁﬁfek GRd o Eonally provided

adapt yner propertle to part ar str sses
(i rwjacadditbcbsﬁs dessribedufoh thesspraybdyaparatiol B0 f | anepr oof i ng
agents, colouring agents, glass fibres). WD

2006/ 072343 PCT/ EP2005/ 013213 -17

According other processes, precipitation and crystallization products or products
which have solidified amorphously, in fine-particled form, are crystallized and
subjected to further condensation by passing over vapours of one or more non-
solvents for polycarbonate, while simultaneously heating at below the glass
transition temperature. If the products are oligomers optionally with different end

groups (phenolic and chain terminator ends), solid phase condensation is referred to.

The addition of additives serves to prolong the useful life or the colour (stabilizers),
simplify processing (e.g. mould release agents, flow auxiliaries, antistatics) or adapt
the polymer properties to particular stresses (impact modifiers, such as rubbers;

flameproofing agents, colouring agents, glass fibres).
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These additives can be added individually or in any

.desired m xtures or several different m xtures t

he
poWOWQV%%"B’and in particular directly during P%E}EPZOOS/OBZB

isolation of the polymer or after nelting of granules
in a so-called compounding step. In this context, the
additives or m xtures thereof-tan be added to the
polymer nmelt as a 5 solid, that is to say as a powder,
or as a nelt. Another type of netering is the use of

maghedePMdHRS Qh bE JddedemdRiduB§ IR RaisNessiell hmix@res or several
additives or additive mxtures. Suitable additives

ar difrsers migbues todhe plamst meltj and'indattioulas direefly during the ésolation

Handhoak, ohn [ , evi er. f 1 " and j .
PP BV R e ir B i £ g it 4. 1n i
Hagsmext, MenadditivOor mixtirds tisdptof cantbeoxddddnb xh®poi@adr melt as a
stabilizers are, for exanple: Al kylated nonophenol s

15 sQlideyhat fis (Oridy By p PREAST 8T 234 Breliq $yrerif magtrym s dbe use of
h ' . L
B REROF Sy SRR BREI O RAAEH 08 opaagive itures.

and S-benzyl conmpounds Hydroxybenzyl ated nal onates 30

A SR o S R APV 2OORL 0T i Hindbook,
ACYbRITMIRPIE M eVier P OREIr8 1999 and in "Plastics Additives Handbook, Hans
(3-(3,5-di-tert-butyl -4-hydroxyphenyl ) propi oni ¢ acid

Es tZavesfel fanser, Munich 2001".
(3-(5-tert-butyl -4-hydroxy- 3- net hyl phenyl ) propi oni c

acid Esters of

( 3Sudabie dhtiysed MifconteatistibiiF xR ¥kanslepi oni c acid 10

Alkylated monophenols
Alkylthiomethylphenols

Hydroquinones and alkylated hydroquinones
Tocopherols

Hydroxylated thiodiphenyl ethers
Alkylidenebisphenols

O-, N- and S-benzyl compounds
Hydroxybenzylated malonates

Aromatic hydroxybenzyl compounds
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Esters'of 3,5-di-tert-butyl-4-hydroxyphenyl acetic acid

- .Am_des of
(39 28061072343 - but yI - 4- hydr oxyphenyl ) pr opi oni ¢ BeiT@P2005/013213

15 Suitable thio synergists Secondary anti oxi dants,
phosphi tes and phosphonites Benzofuranones and
i ndol i nones 20 Organi ¢ phosph t&s, phosphonates and
phosphanes are preferred, usually those in which the
organi c radicals consist conpletely or partly of
optrragak tympsiRisi tuted aromatic radicals. 25
Processing auxiliaries, such as nould rel ease agents,
usual ly derivatives of long- chain fatty acids, can
nor,e [ ed. Pentaerythritol tetrastearate and
Axgﬁgpnqﬁ%ﬁggtearate e.g. are preferred. They are
enployed by thenBeres or in a m xture, preferably in
an_amount of fr % based, on the wei ght
of EslEs Ofd%@p%él t@rbbvtylsﬁhméw@nmzsn@mc acid
PCT/ EP2005/ 013213 -19 Polynmer nelts produced by
i solation of the polyner or by conpounding are spun in
st Eateds dff}-(B-tettrboutgld-hydibey-Aenethipherydptapionit tididgas,
e.g. air or nitrogen, or cooling |liquid, usually
water, and the solidified strands are granulated in
ai 'Estem (Wdic&@lﬁhexﬁ@%yd?&%hﬁ@lﬁ%ﬁ&g@ Hei@lr argon,
or under water in cormercially avail abl e granulators 5
mnth cutters e.g. on a rotating roll. Depending on the

ci Fette 2 e PRI LS s et TR RE 2 ough or

snnoth surface are fornmed by this procedure. The cut
edges, can_be snpoth or have a glass- |ike break with
br uaidesopfdh(Gardi-teagluylot- hV@@P‘HﬁF@Y‘bEﬁﬁloﬁlml%n the cut
edges. G anules which are as uniformy shaped as
possible with as few projections as 10 possible

r eSaitabla thiosyrichgstsut edges are desirable. The dust
content in the granules 1is furthernore to be kept as
| ow as possible, as far as possi ble bel ow 100 ny/ kg of

9r 8B4HrAsry a Bhsxﬁmq?hggpmtesw&pwseﬂamspart icles should

be bet we

Benzofuranones and indolinones

Organic phosphites, phosphonates and phosphanes are preferred, usually those in
which the organic radicals consist completely or partly of optionally substituted

aromatic radicals.

Processing auxiliaries, such as mould release agents, usually derivatives of long-
chain fatty acids, can moreover be added. Pentaerythritol tetrastearate and glycerol
monostearate e.g. are preferred. They are employed by themselves or in a mixture,
preferably in an amount of from 0.02 to 1 wt.%, based on the weight of the

composition.
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10 mm " preferably between 1-8 nm particularly

. .preferabl 3-6 while the Ilength of the granu
b %g%%ﬁ;ﬁ gmbe bet ween 1-10 Sr;’rm preferagly PCT/EP2005/013213

part 9088

between 15 2-8 mm and the wei ght between 10-50 ng,
preferably between 15-30 ng. Granules in which the

ratio of dianeter, in the casel®f an elliptica
cross-section of the average dianeter, to the length

is 0.8 to 1.2 are preferred, particularly preferably

t h@oBmdraNd1RGHréduced b9 isatioh-of (REFSlyRRF 8B} &drpAining are spun in

subj ect to size distributions, and  distributions

whisgndafoematbroygh aciie égaqo@ylsm@ﬂ@i with gas, iesg. tagr eranjtrogen, or cooling
r | e Vi 2 s, Whi ch are ni f.orm,a
goglgﬁxgr %sua?l e ag?ré rg(} ?ne Osoliﬁhfof:la s&rgp ad'e ggaﬁluﬂi dJ 51 air, under an inert

gr @as lsaéh Ml&ﬁ gerB ot 861 ®f unddrana@ah icafin®icielly bvilable granulators
conveyln of the granules with gas or liquid and the

sulfgt S §toroge, rO@gvg Sakh |196@pti@g on thendessgrymt the apparatus,
R RIS TR 0, 50 O

possifideyare forated byahlsfmcedsrep dwicht edges campelsmbdotor have a glass-

such as, for ex dust, abraded material fromthe
P gk 3oBERET PR Filhfdesh i caHacs EEMEAE| G Rssout cdges.

as ehllePWhid % 4s MENMRHIE shiRahs 865555@@ \WiftOas Y& Wectlons as

possibly used, are applied to the polynmer, stran
gr @nssile semdiamg, onvilie 20061287 234 sipdie. EFhO@B#0:DBRDBIN the granules

- 20- | es: ,The foll t i
ot OFORPELES) ool R s GHRTH R ol S 6 mos o
subseMUSNt TEYVEldmetdasit @ Sgranihle paitRRRMBLRL Be Betwéeh W5 mm and

h
the solvent and the phosgene g are netered into the
ci l@unat pfﬂjerpbh‘pbwg@n dr8 anm, padistledy pristerghily st-6 ammunwhile the

of 1 %ﬁ{r ?ﬁta g{a%me ﬁ%r?iglleyt tlglﬂd %if:sget&gét{] 9.1F tsgg,egrekerab(iy between

t he Feac he secon

hy @e®ming @and dheu\t/elght sanslednni0-Sh Aighpie€sr bl deWees Q buBOirAg. Granules
first dwe]l reacto

d f
Sr 5%@%&%{%@% Z‘ra%eierewptTay%-,sa Otégn @H@tleﬂaﬁr%sewrﬁnrqttm average
' ndﬁ'lnll rt I?@ tﬁ%‘ g‘tm@b% to 2? gﬁ Pﬂld edd Iach'uﬁ?la/ preferably those

netere t he seco reac
N- [Eahyngm pam @f nel.i sThese pasmndtére arratsub),est to rsml tistribations, and

ex erl nts er the second dwell act.or,
s‘g@gﬁ B PRI RESOPERING LS 1 SaVegranulgs having

vv! tdhnamwr@mméh We a§airs BN fosOY R felprGtiréd. acid and 5
times with water. The polycarbonate solution is then

concentrated and the nelt is spun via a devolatilizing

The cooling, spinning, granulation and subsequent transportation or the conveying
of the granules with gas or liquid and the subsequent storage, optionally after a
thorough mixing or homogenization process, are to be designed such that, in spite of
the static charging which possibly exists, as far as possible no impurities, such as,
for example, dust, abraded material from the machines, aerosol-like lubricants and
other liquids, as well as salts from water-baths or cooling systems possibly used, are

applied to the polymer, strand or granule surface.
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15 extruder and granul ated. Conparison experinment 1

Soqli i ol ate solution (14.87 wt.% BPA) kg/h 750
Al &gﬁjl@oggﬁgg}fg of the bisphenol ate solution % O-P9TAEP2005/013213

Sol vent (et hyl ene chl ori de/ chl orobenzene=l:1 w.%
kg/h 661 Phosgene kg/h 58.85 First netering of
sodi um hydr oxi de solution (3222- wt. % kg/ h 13.98
NaOH) Second netering of sodi um hydroxi de sol ution
(32.02 wt.% kg/h 48.84 NaOH) Chain term nator

solmﬂa%' s¢11.47 wt. % in methylene kg/h 35.2

chl oride/ chl orobenzene=1:1) Catal yst solution; (3.42
wt.% in nethylene kg/h 17.71

h I
CLSE NS BRTHEED R b odl B TR ALl e gna o
V‘Osﬂﬁ;@@ieﬁﬂ a34n r%ﬁrEF’IE@EI’sﬁﬁaﬁlﬁe solﬁtlon @mTilﬂdeﬁ@ﬁ\d the phosgene
experinment 1 Ratio of bisphenol to phos ene 1.

CoRfFARFietsH 1R SRS FIRRALNG PUBHA TGASI agl,siﬁémdatﬂ@ fsrét ml?% of sodium
( 1ﬁ%ﬁ%xiﬁ% sc(l’uﬁgﬁ‘)alsg %fﬁg% édlrhgltﬂ Ufaﬁﬂg F%Phrgzﬁéor{.e The second

bi s nol ate sol uti on ent
c h lsazrhumeﬂ}(dtmod&) bednzenand the qlmm%):nhghlmr GditioPlacsgeteesd in before

i i3yl ey, PopribyeRy Bca! S iy ehais it spmipgtor in il
%tl’&‘&b@ﬁ?ﬂ@ﬂt@f Thé BRalod salitien 1£ RrtcP& Wbe%rlé HdsedShdldwell reactor.

N-Ethylpiperidine is used as the catalyst in all the experiments.

After the second dwell reactor, the phases are separated and the organic phase is
washed with approx. 1 wt.% strength hydrochloric acid and 5 times with water. The
polycarbonate solution is then concentrated and the melt is spun via a devolatilizing

extruder and granulated.

Comparison experiment 1

Sodium bisphenolate solution (14.87 wt.% BPA) kg/h 750
Alkali content of the bisphenolate solution % OH 0.12
Solvent (methylene chloride/chlorobenzene=1:1 wt.%) kg/h 661
Phosgene kg/h 58.85

First metering of sodium hydroxide solution (32.02 wt.% | kgh 13.98
NaOH)

Second metering of sodium hydroxide solution (32.02 wt.% | kg/h 48.84
NaOH)

Chain terminator solution (11.47 wt.% in methylene | kg/h 35.2

chloride/chlorobenzene=1:1)

Catalyst solution; (3.42 wt. % in methylene { kg/h 17.71
chloride/chlorobenzene=1:1 wt.%)

Temperature of reaction °C 42

Temperature of catalyst metering °C 443




Chain term nator solution (11.60 w.% in nethyl ene

- .kglh 34.0 chloride/chlorobenzene= 1: 1) Catal yst

solvﬁ(t)iQ(gﬂ?/O@?f% wt. % in nethylene kg/h 32.99 PCT/EP2005/013213

chl ori de/ chl or obenzene=l:1 wt.% Tenperature of
reaction C 42 Tenperature of catalyst nmetering C 41.3
Rati o of bisphenol to phosgenell- 16: 1 Experinent 1,
according to the invention Sodi um bi sphenol at e
solution (14.88 wt.% BPA) kg/h 750 Al kali content of

t e ompRRn Sxpbdmeat ¥t 1 on % OH 0. }3. Sol vent

( = %W _kg/h 64
Ph&atje wébisplidnob®, pl®sgdrier st net eri ng of sodi un 1.22:1
hydroxt+de—sotut+on—{32- 02w kgr-h—9-—9+—NaGH—WD

2006/ 072343 PCT/ EP2005/ 013213 -22- Experinent 1,

a¢ Comipaton@xpl@meRyENT 1 ON Second net ering of | sodi um
hydroxide solution (32.02 w.%kg/h 29.27 NalOH) Chajn

t ¢ Sailivat bispheoplate sotution146 93 wt.29BPA) net hyl ene kgkgih 750

34 A8—chlortgefchlorobenzene=—1—31)Catatyst
s()I‘Aﬂ]?qho#ﬂnte(né95@633[15";}’06‘?(?‘1”%@?'}5?%% kfg/ h 33.01 | %OH | 012
c hisevedernedth SéMW%lébb&zxﬁe:%th@mef at ur gk%BB , 644

reaction C Tenperature of catalyst neterj .
RaPhosgshe bi sphenol to phosgene 1.16: 1 Resul|:kgh 56.59

Content—|pprt—epf—the—carbampte Moles—pi_—bi-sphenel—

at EBFUPAT Pheogim MR ol (L 08 Vhhos gke | 999
NaOH)
Second metering of sodium hydroxide solution (32.08 wt.% | kg/h 29.12
NaOH)

Chain terminator solution (11.60 wt.% in methylene | kgh 34.0

chloride/chlorobenzene=1:1)

Catalyst solution; (2.69 wt.% in methylene | kg/h 32.99
chloride/chlorobenzene=1:1 wt.%)

Temperature of reaction °C 42
Temperature of catalyst metering °C 41.3
Ratio of bisphenol to phosgene 1.16 : 1

Experiment 1, according to the invention

Sodium bisphenolate solution (14.88 wt.% BPA) kg/h 750
Alkali content of the bisphenolate solution % OH 0.13
Solvent (methylene chloride/chlorobenzene=1:1 wt.%) kg/h 646
Phosgene kg/h 56.40

First metering of sodium hydroxide solution (32.02 wt.% | kg/h 9.97
NaOH)




(2a) Conparison Exanple 1 1,017 1:1.22 Conparison

- Ex I 6.1:1.16 Exanple 1 according to 48 1;1.16
th%ﬁ@ggff)?&ft% The experinents clearly show t hePCT/EP2005/013213
advant age of the process according to the invention

for the preparation of polycarbonates having a | ow
content of conpounds of the f2%+qula 1 a O CH HO
C/ ON CH3 (la) WD 2006/ 072343 PCT/ EP2005/ 013213
-23- Measurenent of the carbamate content: 0.5 g

POIEXpaFiReAAl eadc&rdih%%@lﬂéﬂﬂvéﬂ’tio%o_ g THF, 0.19]g 32 %
st rength sodi um hydr oxi de solution and 0.5 ¢ water

o] B S Wb R BB PR W P 2977
t h&Na®©d)ut i on i S aci dified with hydrochloric dcid and

nanad i + A \th THR 15 | nf fhn cnl ||f|0n ar

1%&%&6@%@% relutipn c(LL67 e Mt Ype e ciedhisns |wikkedh F[ D34-18

—_—

Qikhl@ﬁ@é/bﬁ’lﬁrdb%nfe%ﬂ.?ﬂ out in accordance with the
external standard nmethod (nultiple 10 point
calatalyst | ongolwiminng t@OSr ef atdhice imubs netigderfer orkg/h 33.01
B I. : anpl e Preparati on of
1{ € Opg?ﬂlﬁ%ﬁ%ﬁ‘sﬁel&ﬂr bonyl oxy) - 1' - (pi peri di necar
b())ﬁg}nbgraaﬁé 8f readtior, 4 - | sopr opyli denedi phenyl| esger 35
9 (0.025 nol) isopropylidenedi phenyl
bi é"cmlpenawapbcﬂnalystanetch@t er are initially i|ntfP@Gduced38.4
i R —re unlu.idc vhder—argen—and—the
| Belip 8¢ PaPkag] @ phosgene 116:1
Result:
Content [ppm] of the carbamate | Moles of bisphenol :
according to the general formula moles of phosgene
(2a)
Comparison Example 1 1,017 1:1.22
Comparison Example 2 586 1:1.16
Example 1 according to 48 1:1.16
the invention

The experiments clearly show the advantage of the process according to the
invention for the preparation of polycarbonates having a low content of compounds

of the formula 1a

OO0

(1a)
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to 0 C 48.49 g (0.428 nol) N-ethyl piperidine are

di I ' O mM nethylene 20 chloride and the
soﬁ&izbﬁg/ng%‘éded to the bischlorocarbonic acid BsTdP2005/013213

solution at 0 C 3.76 g (0.025 nol) tert-butyl phenol,
di ssolved in 10 mM nethylene chloride, are then added
dropwi se to this solution at 3G The mixture is
allowed to wvarmto roomtenperature and is stirred
for 3 hours. Thereafter, the solvent is renoved in
VasAkasurément cfhéle@barBatbebttest: up in 500 m tol uene and
filtered off hot. On cooling, 25 crystals precipitate
out in the nother liquor. The nother liquor is

fi theﬁl @olgéybon%?é’]r?se srs&(/&g 11( %g Tﬁ%d%% 321?% stx%ngtfh sodium

dl hydxbxrelé sblmtlﬂaﬂ)@ndﬁ)j@ hrytler alteeiddé(banmtﬂydral&ble lis @eﬁ]ﬂed oWrovernight
of 1 S|I|ca el (sili 60; 0.04-0.06

F@éa Fod3ay pith 1@&‘8@78339@8}“ hydrelygs @F.sswtnog 1s acidified with
co [
oi H?‘?SE‘EE“‘@S%@%%“H’?C@ AP e 30 3ifh THF! 15 L& oMo dretnjccted
apprtoshe 2BLC systemf Detectibm srmitlo§EBphy wi th a sol vent
m xture of n-hexane/ethyl acetate (9:1), 2.3 g of a
vitreous solid are obtained. WO 2006/ 072343
PC@aEﬁ%ﬁ@ﬁi@éﬁﬁé@out iR 4ccdi YR witOfe Vk%ma%@&rd %e?hod (multiple
7.4-7.38 (m 2 H, 7.28-7.23 (m 2 H, 7.22-7.1 (m
6 Ppint galibgatpng gsqlg,fhegeﬁ;encg s@ntancy Qo(m]ﬁxamply A.
1.70-1.55 (m 6 H), 1.66 (s, 6 H, 1.32 (s, 9 H. 5
Preparation of piperidinecarboxylic acid 4-11
- ( Exapmploxyphenyl ) -1-nmeth |y ethyll- phenyl ester 0.5

g

1-(4-tert- butylphenyloxycarbonyloxy) 1" - (plperldlnecar
DO¥yehlfiB f Jt b fifBEY ligif I

ar & d :agaélo ‘ ) X 1id1 §(¥a%ox 1c_acid
hydﬂbwpdemsbdmmdmhqgndm&-g mater are added and

hydrolysis is carried out overnight (mn. 15 hours),

whi | e shaki ng. Working up: 15 The aqueous phase is

S 99@0% @023 thof) ﬁédﬁéﬂ'}@idgrwal}ﬁﬁhﬂt 51%1&8%5&& QEid3BHef are initially
phase 1s concéntrated. The residue is taken up in

di etregncesk inga 150, mltmethpﬂ.em ghleride underhargon and the mixture is cooled

to 0 °C. 48.49 g (0.428 mol) N-ethylpiperidine are dissolved in 20 ml methylene

chloride and the solution is added to the bischlorocarbonic acid ester solution
at 0 °C. 3.76 g (0.025 mol) tert-butylphenol, dissolved in 10 ml methylene chloride,
are then added dropwise to this solution at 0 °C. The mixture is allowed to warm to
room temperature and is stirred for 3 hours. Thereafter, the solvent is removed in
vacuo. The residue is boiled up in 500 ml toluene and filtered off hot. On cooling,
crystals precipitate out in the mother liquor. The mother liquor is filtered and
concentrated (95 °C, 25 mbar). 13.2 g of a highly viscous red oil are obtained. This
is dissolved in 100 ml ethyl acetate and, after addition of 10 g silica gel (silica
gel 60; 0.04-0.063 pm; Merck 109385/Lt.: 948 785 203), the solution is
concentrated and the concentrate is introduced on to a silica gel column (column &
5 cm, filling height approx. 25 cm). After chromatography with a solvent mixture of

n-hexane/ethyl acetate (9:1), 2.3 g of a vitreous solid are obtained.
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several tinmes with water. The organic phase is dried
ovs&ggggé/ﬁy um sul fate, the drying agent is filtered

&3¥dl vent is renoved in vacuo. 1.46 g R¢T/EP2005/013213

crude 20 product are obtained and are chromat ogr aphed
on silica gel (silica gel 60; 0.04- 0.063 m Merck

109385/ Lt.: 948 785 203) usi n®4a sol vent m xture of

hexane/ ethyl acetate (9:1) (columm 0 5 cm filling

hei ght approx. 25 cm. Hexane/ethyl acetate (5:1) is
used as the solvent mxture in the subsequent cour se.
1.p of a white solid is obtained. 25 'H NVR (400

@P0 MHz,7CPE15) 515 74738 () 2 H), 702877.88 ((an 1), 7.22-7.13

H)(m 6E§ ?9?2398(@ %H[g3 6%536816539( 311921 59 (m36 83 P66 s, 6 1),

PCTBEEQ@QS]OlSZlS -25- Patent clainms 1. Process for

the preparation of polycarbonates, characterized in

that in the phosgenation step the tenperature is 0 to

40ngaﬁﬂgnt&ep}p%p ere%%ﬁhgf a&@ ©4- [P(A{ ﬁ%gk%mﬁjl%&hvlethyﬂ-

at"the tIne ol addrti the catalyst 10 0 40 C;

t hphat edterst i s present |n sol ution and the rati o of

t he nol es of bisphenol to noles of phosgene is 1:1.05

to 1:1.20. 2. Process for the preparation of

pobycar bnpatpshitAphed gk yeaBbaNbx PL1i(pPERidiAPoo&31OPRId) 4,4'-

to 183;r Uﬁ neasg¥e§g5fegr h %ré s5g@oflth§ ca Bonaﬁe)

st YSQBIIODV nedlghexmb spouard $115®®1Vf~‘¢191 ZQ)E rlilFa 0(51§ 3R%0 @rengtiRsodium
wher e

o solgiob g 5 walt Ak dish grd m@isicis cgied out ovemight

Cl(rﬁi]aZiﬁhKM’s) @hilelshalangl R2 t oget her denote
C4- Cl2-al kyl i dene, R3 and R4 independently of one
anot her represent hydrogen or Cl-Cl12-al kyl

Working up:

The aqueous phase is separated off from the THF solution and the organic phase is
concentrated. The residue is taken up in diethyl ether and the mixture is washed
several times with water. The organic phase is dried over magnesium sulfate, the
drying agent is filtered off and the solvent is removed in vacuo. 1.46 g of crude
product are obtained and are chromatographed on silica gel (silica gel 60; 0.04-
0.063 um; Merck 109385/Lt.: 948 785 203) using a solvent mixture of hexane/ethyl
acetate (9:1) (column & 5 cm, filling height approx. 25 cm). Hexane/ethyl
acetate (5:1) is used as the solvent mixture in the subsequent course. 1.0 g of a

white solid is obtained.

'"H-NMR (400 MHz, CDCl3) § = 7.20-7.15 (m, 2 H), 7.10-7.05 (m, 2 H), 7.02-6.95
(m, 2 H), 6.75-6.68 (m, 2 H), 3.65-3.45 (m, 4 H), 1.63 (s, 6 H).
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1, which is operated continuously 4. Process according
to claiml1, wherein the tenperature of the reaction

m xture at the tine of additi-®b-of the catalyst is 5
to 36 T.

Patent claims

1. Process for the preparation of polycarbonates, characterized in that in the
phosgenation step the temperature is 0 to 40 °C, and the temperature of the
reaction mixture at the time of addition of the catalyst is 10 to 40 °C, the
catalyst is present in solution and the ratio of the moles of bisphenol to moles

of phosgene is 1:1.05 to 1:1.20.
2. Process for the preparation of polycarbonates having a content of from

0.25 ppm to 180 ppm, measured after hydrolysis of the carbonate structures,

of compounds of the formula (1)

(H

wherein

R' and R? independently of one another denote hydrogen or C;-C,-alkyl or

R' and R? together denote C,4-C,,-alkylidene,

R? and R* independently of one another represent hydrogen or C,-C;-alkyl
or R? and R*, with the carbon atom to which they are bonded, form
cyclohexyl or trimethylcyclohexyl,

according to claim 1.

3. Process according to claim 1, which is operated continuously

4. Process according to claim 1, wherein the temperature of the reaction

mixture at the time of addition of the catalyst is 5 to 36 °C.



