BMS 04 1 135-Foreign KMIi/XP -1- Process for the preparation of

pol ycar bonates The present invention provides a process for the preparation
of pol ycar bonBM$s04hY 139 fifereign KM/IiEXP phase i nterface process, wherein the

pol ycarbonates contain a low 5 content of carbamate conpounds after

hydrol ysis. The phase interface process is generally known fromthe
literature and is described, for exanplej.in EP-A 517 044. 10 The

pol ycarbonates prepared in this way have a nore or |ess high content of

car bamat e conpounds, which leads to a defective structure and therefore to a

loss in the al it f the carrie terial, for optical storage nmedia, such
as CD, DvD orM@@MMH ed out by an external
standard nmethod (rmultiple point calibration). The object was therefore to

di scover a process, preferably a continuous process, for the preparation of
pol ycar bonat eSheyatesent |inysnsion prowfssch prrsast 95 theapreparation ofy pobrabenttenby of
carbamate co e si.ani.fi gan I S e f
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rel ativeby hi @nteoof edtbarite campanmisafieohyRolysis. after hydrol ysis of the
carbonate groups are a disadvantage for the production of 25 optical
storage nedia, in particular witable optical storage nedia, since the yield

falls as a c q - i Lgatd . . .
i nformation- ggtr?ere%ﬁg&ﬁ%ygecrefw%éséggﬁf 3? g}c@ggép h%sﬂ&ﬁ@ létte{bﬁ‘%rf ﬁnelcrl rlrsl)crleesC]i‘lt())etﬁl hd t hat
obst acl es occfor ekamplBginfBPodudt7ioad. of  audi o-CDs and DVDs due to the disks

sticking together in the production process, usually even before the
coating. 30 BM5 04 1 135-Foreign KMIi/XP -2- The object is achieved in that

a speci fipC ProgeHtycAbShAES Prapated BN HIS YOS nVLGER8re bPless high content of

carbamate compounds, which leads to a defective structure and therefore to a loss in
the quality of the carrier material for optical storage media, such as CD, DVD or the

like.

15 Calibration is carried out by an external standard method (multiple point

calibration).

The object was therefore to discover a process, preferably a continuous process, for
the preparation of polycarbonates which leads to polycarbonates having a low
20 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

25 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 preparation of polycarbonates has been found which renders it possible
to prepare pol ycarbonates having a | ow content of the conpounds descri bed
bel ow. 5 The BMSdHnt 13nVerigndiM/h¢Ref or e provi des a process for the
preparation of polycarbonates, preferably having a content of fromO0.25 ppm
to 180 ppm particularly preferably 2.4 ppmto 120 ppm neasured after
hydrol ysis of the carbonate structures,.pf conpounds of the formula (1) _
R3 ~ HOR4 p NR2 (1) 10 wherein Rl and R2 independently of one anot her
denote hydrogen or Cl1-C, 2-al kyl, preferably nethyl, ethyl, propyl,

i sopropyl or Rutwl., or 15 .apnd, R2 t gget her denote. C4-Cl12-al kyl i de

or ef er anl y cat Rttt achieyEd i B a5 dPEPABI A eoptEudy RobPRaRL, o
and R4 i ndeperﬂégg&;bax‘atm‘n ehgoRaibofktes DAS BeeR tolyd vagean ,rersa%rscitZg@dsibYé to
preferably C, -Cg-alkyl, or phenyl, or R3 and R4, with the carbon atomto
whi ch they armepaepplyparbanatesdravingaclovheoniant ef the compowydseigsdriied bglow.
characterized in that in the phosgenation step the tenperature is 0 to 40 C,
and the tenperature of the reaction mxture at the tine of addition of the
catal yst5is I1Phed Qrestfit GnvértidonC Bertfofd proévidése weProdelds Sk UtHeO Hrépachtiohe of ati o
of the noles of bisphenol to 25 noles of phosgene is 1:1.05 to 1:1.20. The
neasur enent dfolyqaebangtes. preferablyn bavingpd peatent <l ofremn §-25 ppoy il BO( ppmi n t he

I bonat 3 I ' d I §of [ t ; 04 1
o Ve Dot Al 3 BB B S B 0
5 g water ar ecaglstiate stractuedy, ohconpsuyidas e &rguld(130 g tetrahydrofuran (THF)

and hydrolysis is carried out overnight (mn. 15 hours at room
temperature), while shaking. After the hydrol yisis, the 5 solution is

acidified with hydrochloric,acid &id jopped u toR50rr1 with THE 15 |
] . “R?

R ()

10 wherein

R' and R? independently of one another denote hydrogen or C;-Cy,-alkyl, preferably
methyl, ethyl, propyl, isopropyl or butyl, or

15 R' and R? together denote Cj4-Cjy-alkylidene, preferably Cs-Cs-alkylidene,
particularly preferably C4-Cs-alkylidene,

R®and R* independently of one another represent hydrogen, C;-C;-alkyl, preferably
C,-Csg-alkyl, or phenyl, or R? and R?, with the carbon atom to which they are
20 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

25 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:



are injected into a high pressure |iquid chromatography (HPLC) system
Detection is by DAD (diode array detector), FLD (fluorescence detector) or

M5 (mass speBMSdiet 135-FarigheKM/B&XP 10 According to the phase interface
process, which has been described in many instances, the phosgenation of a

di sodium salt of a bisphenol (or of a mxture of various bisphenols) which
has been initially introduced into an aqueous-al kaline solution (or
suspension) is carried out in the presence of an inert organic solvent or
sol vent m xture which forns a second phase. The ol igocarbonates forned,
which 15 are chiefly present in the organic phase, are subjected to further
condensation with the aid of suitable catalysts to give high nol ecul ar

wei ght pol ycar.bpganes sdieﬁghlsu&ﬁim hyﬂr(t;)hﬂe oslgast endoh @seater-irsalided tot306 g gani ¢
phase is separated off and the carbonate is isolated therefromb

vari ous wor ki PRIYS#gbadatepa. 20%)teFrﬁhY4i Ib@%@ anddodenlyds iseamind quipemigbh, an
aqueous phaquﬁB N QL€ &ﬁn %@F- pQ@ﬂﬁ'ﬁmﬁﬂl %ﬁ?théllﬁﬁ)Sl th?e'ng

possi bl e for € concentration © S ‘aqueous l Ion 1n t he

sum of the bisbinds ﬁcldﬁ'ﬁﬂwklﬁhﬁﬂoﬂQ@lﬁald Bed m@ﬂedmp sabo Hﬂ)N\tlth BHFf n&al
bi sphenol, to vary egtmeen 10 to for polycarbonates, preferably 12
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or as aqueousspestm:lnctm)hydemedde solution. The concentration of the sodium
hydr oxi de sol ution depends on the target concentration of the bisphenol ate
solution required, but as a rule is between 3 and 45 w.% preferably 5 and

35 wt. %l n tR@coP&H%et%sth‘é’i Pﬁhs@oinge?ﬁgg%g&%s divhith g&k bedfliq M&”HX gﬁ/ -

sol utions having concentrations etween 15 and 75 wt. /b prefera
and 55 w . % inghnasatheyphosgdnation af @ dismiium ak ol & hisphdsib (@dofla haistFopEi gn

KM1i/XP -4- conte t er | of bisphenol. depend .the structur f the
bi sphenol , buYargys wis) %{hb% hase %éﬁﬂ@ﬂzsn%iucaa KBio; an afpgousa ﬁiﬁﬁ%‘hol and
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bi sphenol , ere i spheno
solvent mixture which forms a second phase. The oligocarbonates formed, which

15 are chiefly present in the organic phase, are subjected to further condensation with
the aid of suitable catalysts to give high molecular weight polycarbonates dissolved
in the organic phase. Finally, the organic phase is separated off and the

polycarbonate is isolated therefrom by various working up steps.

20 In the process according to the invention, an aqueous phase of NaOH, one or more
bisphenols and water is used, it being possible for the concentration of this aqueous
solution in respect of the sum of the bisphenols, calculated not as 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

25 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

30 subsequent dilution, sodium hydroxide solutions having concentrations of between

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



used as the sol e bisphenol, between 1,85 - 2.15 nol alkali. If nore than one
5 bi sphenol is used, these can be dissol ved together. However, it may be

advant ageous BMSHi4skbBiEoreign KMEhAghol s separately in the optinum al kal i ne
phase and to neter the solutions separately or to feed themto the reaction

together. It may furthernore be of advantage to dissolve the bisphenol or
bi sphenol s not in sodium hydroxide solutgon but in dilute bisphenol ate

solution provided with additional 10 alkali. The dissol ving operations can
start fromsolid bisphenol, usually in flakes or prill form or also from

Tonten bi spheaglen BERSO0 MMM LR SITRE Mo heisPRTL LY i 0o

sol ution can have béen prep € anal gam process T ed

nenbrane procagges BBoVéen0.28 8% elkali Aol bepherist afld 500 rioll ki ﬁﬁlﬂﬂ)i?ﬂﬂn@l( e
famliar to the person skilled in the art. Preferably, sodi um hydroxide

sol ution frorprefesabiné. Sredhd mol alkshid dee disphenpleand mrbe gasgadiese pisphraobAdpar ed

inthis way i S ed. h | n_or | S rd si
sol vents for I?JSS ;hgar gg%g glsklﬁ%ﬁ’ §f‘§t‘e’v\é4|eﬁr1te]ff{?s t%m%?&oqt%gﬁgeggﬁﬁghﬁaﬁgeform a
second phase. bigthehble israised) nhesef cdri ehdixeblvedi Bether. pr #oiesed, it Wiy ebe

appropriate, after or durjng the _introduction of phosgene can be carried
out for as | cHlyaRiaesmedpehsolvs the biphenaly sqpaeately dadhe oRtimymutlkeline phase

| mmedi at e secapdgiedRAUAkiodVepAaLly 16 6l MELAGAIRARMGIA OGS 1Ehgy 25
The preparation according to the 1nvention of polycarbonates™irom bi sphenol s
and phosgenefurtherarora bk af iadeantegh tondissohaenthe bispheriolios bispheidlo Aotindsodincar ri ed

opti onal 1y urBerovife pEaeacrias e, itriserlatentplefer meadid, o HESE et
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prill form, or also from molten bisphenol. The sodium hydroxide employed or the
sodium hydroxide solution can have been prepared by the amalgam process or the
so-called membrane process. Both processes have been used for a long time and are
familiar to the person skilled in the art. Preferably, sodium hydroxide solution from

15 the membrane process is used.

The aqueous phase prepared in this way is phosgenated together with an organic
phase comprising solvents for polycarbonate which are inert towards the reactants

and form a second phase.

20
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.

25

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 formula (3) HO-Z-OH (3) 5 in which Zis an aromatic

radi cal having 6 to 30 C atons, which can contain one or nore aronatic

nucl ei , can bBRMSUkkt 133+FertiankIM/B/XR ont ai n al i phatic or cycloaliphatic 10
radicals or alkylaryls or heteroatons as bridge nmenbers. Preferably, Z in
formula (3) represents a radical of the fornula (4) - RS R6\ (4 ~XR7 7
in which 15 R6 and R7 independently of one.another represent H,

Cl- C18-al kyl, C1-C18-al koxy, halogen, such as O or Br, or in each case
optionally substituted aryl or aral kyI preferably H or C, -Cl12-alkyl,

parti cul arIy ] ng_ v articul r ferabl H
br methyt. SRl ebinBhmds At Beiraflf for Brprigy R bigfonealloRagy °° ¥
Co6- al kyl ene a@thds@ofiﬁmfainkmh (3)ene or C5- to C6-cycl oal kyl i dene whi ch can
be substituted by C - to C6- aI kyl, preferably nethyl or ethyl, and
furthernore C6- to C, 2-aryl ene, V\/mch can optionally be fused with further
aromatic rings containing 25 heter?ﬁﬁ_?‘r)ig Preferably, X represents a single
bond, ClL to C5-al kylene, C2 to C5-a ene, to GC6-cycl oal kyli dene,

-0-, -S&», -CO, -5-, -SO2 BM5 04 1 135-Foreign KM1i/XP -6-

in which

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

10 radicals or alkylaryls or heteroatoms as bridge members.

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

RS R®
)

in which
15
RS and R’ independently of one another represent H, C;-C,g-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
C;-Cg-alkyl and very particularly preferably H or methyl, and
20
X represents a single bond, -SO,- -CO-, -O-, -S-, C;- to Cs-alkylene, C,- to Cs-
alkylidene or Cs- to C¢-cycloalkylidene, which can be substituted by C;- to
Ce-alkyl, preferably methyl or ethyl, and furthermore Cg4- to Cjr-arylene,
which can optionally be fused with further aromatic rings containing

25 heteroatoms.

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



or aradical of the fornula (4a) or (4b) ' /ox )n (4a) R8 9 CH _C3/ H3
CH3 I- (4b) CH3 wherein 5 R8 and R9 can be chosen individually for each X

and i ndependeBMS 04t 13hEoreign KM/1i/XRenot e hydrogen or C, to Cs6-al kyl,
preferably hydrogen, nmethyl or ethyl and X denotes carbon and 10 n denotes

an integer from4 to 7, preferably 4 or 5, with the proviso that on at

| east one atom X' R8 and R9 are sinmultanegusly al kyl. Exanpl es of

di hydroxyaryl conpounds are: di hydroxybenzenes, 15 di hydroxydi phenyl s,

bi s- (hydr oxyphenyl ) - al kanes, bi s-(hydroxyphenyl)- cycl oal kanes,

bi s- (hydr oxyphenyl)-aryls, bis-(hydroxyphenyl) ethers, bis- (hydroxyphenyl)
ket ones, bis-(hydroxyphenyl) sulfides, bis-(hydroxyphenyl) sulfones,

bi s- (hydr oxy pdtenglicalsefithefora@sa (43) dr (46) s- (hydr oxyphenyl ) -

di i sopropyl benzenes and nucl eus- al kyl at ed and nucl eus- hal ogenat ed conpounds
20 thereof. Diphenols which are suitable for the preparation of the

pol ycarbonates are, for exa hydr oqui none, resorcinol,
di hydr oxydi phenyl , bi s-(hydr pxy he yl) BM5 04 1 135-Foreign KM 1i/XP -7-

al kanes, bis-(hydroxyphenyl)?- al kanes s (hydr oxyphenyl) sul fides,
bi s- (hydroxyphenyl) ethers, ;%i(hydroxyp yl) ket ones,
bi s- (hydr oxyphenyl) sulfones

T
—C H

| T

CH clz—— (4b)
CH,

wherein

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

denote hydrogen or C; to C¢-alkyl, preferably hydrogen, methyl or ethyl and

X! denotes carbon and
10
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,
15 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
20 thereof.

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

example, hydroquinone, resorcinol, dihydroxydiphenyl, bis-(hydroxyphenyl)-



bi s- (hydr oxyphenyl ) sul foxi des, a,a'-bis-(hydroxyphenyl)-diisopropyl benzenes
and al kyl ated, nucl eus-al kyl ated and nucl eus- hal ogenat ed conpounds t her eof.
5 Preferred dB 1 $35FereflgrdKMIIIRIr oxydi phenyl ,

2, 2- bi s- (4- hydr oxyphenyl ) - 1- phenyl - pr opane,

1, 1- bi s- (4- hydroxyphenyl ) - phenyl - et hane, 2, 2-bi s-(4- hydroxyphenyl) - propane,
2, 4- bi s- (4- hydr oxyphenyl ) - 2- et hyl but ane,7 1, 3- bi s-[ 2- (4-

hydr oxyphenyl ) - 2- propyl] benzene (bisphenol M, 2,2-bis-(3-nmethyl-4 10

hydr oxyphenyl ) - propane, bis- (3, 5- dinethyl 4 hydroxyphenyl) nmet hane, 2, 2-bi s-

3, 5-di rreth | - dr,ox i hydr ox hen I
gul f one, y éane 3 %S%%?w xgylﬁ rl%a% ?—:’nyl a?% ”%'ﬁﬂ¥r9'&fa Mfddes YBi=nY )
1,3-bis-[2- hdody%i%h Ilfbrsmbebrwmme ) kefone hyaﬁﬁczypn@ Nl

1,1-bi s- E4 f133/(dr§orxy e At ngthn%,gyc%lhgxwégn(e (bi spher"fg ™), 15

Particul ar |y ps-Eieroem Glil)ﬂhéﬁlé‘l”@d%s &.a-bip- Gwﬁmphﬁw rdilsepsppylbenzengs and 4-

hydr oxypheny| gl%ﬁgn@@#{ch&%p%@%@d adh f{i:éhg%gér?ﬁgd)pow&ﬂld?{h%pe%?e

2,2-bis-(3,5-
1, 1- bi s- §4- hydr oxyphenyl ) - cyclohexane and 1, 1

-bIS (4- hydroxyghenyl -3,3, 5- trlnEthég yclohexane éblsphenol TMC). 20 These
and further stiFte neliol e aftd -dihydioydiphenyd, 2.4-biss(dahydsexyphond)-g35, 3

148 172, 2 9 3 71 3677 14.:982 ! Y n the Gegiran.

o f enl egungsSakeT TSR F 570 7b&?bl%?%a%i‘rééﬁ%%‘éaﬁaﬁﬁgra@%@ag%11 0% B 832
396, French hgareyph&pdsplopam, i 204 bis-@&ilydbok§phényl k- Denctivyiogardy M, 3-bis- [Sc(hnel |,
Chem stry 25 and PhKSI ¢cs_of Pgl ycarbonates, |Interscience Publishers

York 1964, p.h enydly2-propylibgozeas sedbisphepal i n Md, G 2.2duy-Ehmethyl-41

New vor| zooém%@éﬂsﬁf’i’%@%b""%%@ e S U eléﬁkﬁﬁ[y

one di phenol (Bé-élﬂpdthyddhychmq’phan)tlhpro@m@ of bisaf3ch- ;lmaatlmmhﬁhox}q)hemﬁ)

di phenol s ar e, enpl oyed 14 belng passible for fhe VG 04 1 135 Fgrelgn
dimethyl-4-hydroxyphenyl)-2-propyl]-benzene and  1,1-bis-(4-hydroxyphenyl)-
3,3,5-trimethylcyclohexane (bisphenol TMC).

15
Particularly preferred diphenols are 4,4'-dihydroxydiphenyl, 1,1-bis-(4-
hydroxyphenyl)-phenyl-ethane, 2,2-bis-(4-hydroxyphenyl)-propane, 2,2-bis-(3,5-
dimethyl-4-hydroxyphenyl)-propane, 1,1-bis-(4-hydroxyphenyl)-cyclohexane and
1,1-bis-(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane (bisphenol TMC).

20

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
25  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.".

30 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



-8- bisphenols used, like all the other chem cals and auxiliary substances
added to the synthesis, to be contamnated with the inpurities originating
fromtheir ovwBMSs¥ht haSFereidraM/1iAP and storage, although it is desirable to
use raw materials which are as pure as possible. 5 The organi c phase can
conprise one or m xtures of several solvents. Suitable solvents are

chl orinated hydrocarbons (aliphatic and/og.aromatic), such as nethyl ene
chloride, trichloroethylene, 1, 1, 1 -trichloroethane, 1,1, 2-trichloroethane
and chl orobenzene, preferably methyl ene chloride and chl orobenzene and

m xtures 10 {.h f. The.t hases iech. formthe reaction mxture, are

T xed tn or ded Al s AiRell e aBinichs S erk SPGerRs B RAELC: g
energy Vvia shgathiesig, 46 VieC @Sntamirfatedd WIS tIR implritidse bigin@findrdth athkie sdxers or
by generating turbulent flow by nmeans of nozzles 15 and/or di aphragns.

Conbi nat i ons 9nthepisskandting ané stozags. althoyghdieis, desirabde) tapseoraw: mpiesiplsaviich n a
sequence of t}] ses. Stirrers which are preferably enployed are
anchor, prope%rgg?&(g)rf E/E’gszl%l?'rrers etc. such as are described e.g. in

U | mann, 5" Encycl opedi a of Industrial Chem stry", 5th edition, vol. B2, p.
251 et seq. Punps which are enployed are centrifugal punps, often al so

nul ti-stage plifpsrganiy phase Fag. campyise RNPpar BEKELSpRles@vierad Folvdisz | Syitahlel/ or

di aphragnms whj fQr: i %%Eﬁ i f

t hese pieces éé) 8@5;]{}? F @gp é%xg%%{ogarggﬁsa@é@ @gﬁg E@PQ@r e?’ggc}in%z@%@ggnghe
phosgene can didoride r agichletbethylgms eolys, 1 arichlompethdné,or 1) 1¢2-trichldodbanet | and i n a
25 sol vent. il e the excess aof phosgene, based on_the sum of the, bi sphenols
enpl oyed, usmﬂ?rﬁb?%n%oW%@blﬁn@F&ﬁgpﬁcﬁ}l?f alaég raRHIZENg AngMRWES 3 and
100 ol % prqiﬁ%@ply between 5 and 50 nol % the process according to the
invention is characterized by phosgene excesses of from5 to 20 nol %
preferably 8 to 17 nol % Vi a subsequent netering of sodi um hydroxi de

sol uti on once_or 30 several. tines or rqQpri ate sub uent netering, of
bi sphenol at e "gl?ﬂ tWo }gﬁxsest\ﬁ cblfprgﬁt e reac?igre moueture are mlxei anor?ier to acce erategthe

reaction. This is effected by introducing energy via shearing devices, i.e. pumps or

stirrers, or by static mixers or by generating turbulent flow by means of nozzles
15 and/or diaphragms. Combinations of these measures are also used, often also
repeatedly in a sequence of time or apparatuses. Stirrers which are preferably
employed are anchor, propeller or MIG stirrers etc. such as are described e.g. in
Ullmann, "Encyclopedia of Industrial Chemistry", 5th edition, vol. B2, p. 251 et seq.
Pumps which are employed are centrifugal pumps, often also multi-stage pumps,
20 2- to 9-stage pumps being preferred. Nozzles and/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
25 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
30 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,



t he agqueous phase is kept in the al kaline range, preferably between 8.5 and
12, BM5S 04 1 135-Foreign KMI1i/XP -9- during and after the phosgene

met eri ng, whiBMSdHt ki33-BereapdKM/lvXPof catal yst it should be 10 to 14. The
tenperature during the phosgenation is conventionally 25 to 85 C, preferably
5351t0 85 C, but in the process according to the invention 0 Cto 40 C
preferably 5 Cto 36 C. The phosgene camybe netered directly into the

m xture of organic and aqueous phase described, or also conpletely or
partly into one of the two phases, before m xing of 10 the phases, which is

ve- et er . copnbCBR FIEF eaREHGAF ARG %, BATE Far B POBERERFuER g e

synt hesi s m XgeUlgetodf4. t he two phases this part stream preferably being
recycled before the addition of the catalyst. In another enbodi nent, the
aqueous phase described is mxed with the organic phase cont ai ning the

phosgene and,af . ti of ..

seconds to 2 Tnll%n%&lggl,%n%gg%}n%ghet h@%g%@gégﬁgg |oﬁge1§f‘a?lgcyc e%g par r%f%éeyam or
the two Phasess, tot §5°G bue diithenftasess aclsding betheVihidntiohe® @ gaMd eC nlraktably

cont ai ni ng thergphos ene, are mxed directly in the abovenentioned recycled
part stream 3% {hese enbodi nents the pH ranges described above are to
be noted and, where appropriate, are to be adhered to by 20 subsequent

nmet eri ng of sodi um hydr oxi de sol ution once or several tines or appropriate
subsequent meTiRphoggeak cbh p hmﬂaécaa@ecslgl itifol tmizttuteedfl o3 ganid Al aduesmephatdir e
range nust be adhered to, if Pi})éoprl ate by coqling or dilution. The

pol ycar bonat elesrifiedes alse gempletelaer pastly sie 086ﬁf the Biesthpsess beforcmitingobus y .

25 The jgactiy Hé‘PﬁzfsE ri%ﬁ&?ﬁs%@n Hﬁ)t(&f"{vfth%?e Qe ¢ eﬁé#r{d'irf‘%d}?ﬁa@@k%he EH@S%ene

reactors, circu reactors or casca ed tan
opt i onal I y usuangfunmrarorenbs n’idtﬂ’redhghnpl&&i)z bepardy 1nmr1é:)razc§¢l|ecblparttshemmff tharher e

it is to be ens by usi n t he XI ng,.organs alrea ment j oned, at the
aqueous and o¥§ there rprehge ofstheaivoaENT5ER S| RATh AiFGAm ex@béeh@ﬁmsh@cxf;}%{] hesi s
m xture has MgepGt etfle Ca%lHRioﬂt@ﬂ the éat?ﬁyst.nolrl ARG %B&&hﬁﬁt, the aqueous phase

described is mixed with the organic phase containing the phosgene and, after a dwell

15 time of 1 second to 5 min, preferably 3 seconds to 2 minutes, added to the
abovementioned recycled part stream, or the two phases, the aqueous phase
described with the organic phase containing the phosgene, are mixed directly in the
abovementioned recycled part stream. In all these embodiments the pH ranges
described above are to be noted and, where appropriate, are to be adhered to by

20 subsequent metering of sodium hydroxide solution once or several times or
appropriate subsequent metering 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.
25 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
30 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



30 hydrol ysabl e chlorine from phosgene or chl orocarbonic acid esters. The
after- reaction of the reaction m xture can then be carried out in stirred
tanks and / @MSuldel BMSFortigh KBBL/EEF ei gn KM i/ XP -10- reactors, optionally
connected in parallel. A continuous reaction is preferred, in particular
one which uses a circulating punp reactor as the phosgenation reactor and
tube reactors downstream 5 The nonofunctijpanal chain term nators required
for regulation of the nolecular weight, such as phenol or al kyl phenols, in

particul ar phenol, p-tert- butylphenol i so- octyl phenol, cunyl phenol or
chl or ocar boni |d C n xylic
el do or m xS BESoPRRBLE oA i Rl o PR o Tl BRRRENY

bi sphenol at e paktidule dak Sﬂh@tﬂ@de@m&cm@uﬁ@pumga&bm s e pHoegerdtenlrdadtol bigd
synt hesi s at any 10 desired point in tine as |ong as phosgene or

chlorocarbonﬂé‘@@?ﬁoﬁﬁhwgﬁﬁﬁﬁg are still present in the reaction mxture
or, in the case of the acid chlorides and chlorocarbonic acid esters as
chai n term nators, as long as sufficient phenolic end groups of the pol yner
form ng &re &éha hbbfuncomed eshali yennﬁtmyaequltddefcﬁhmignlaubﬂrdﬂ that @bleotilar

term nators are added after the phasgenation, at a place o a point in 15

time wher e ph\es%lglét srbene) g aikybpheaelss inpartiqulas pélatl%h Pﬁﬁﬂ'ﬁafé’ﬁ%fl"lyl@?' been
met er ed, eoc'ESﬁf;}‘f‘ef '()I]Quﬂlgﬂlﬂgnga(;rrdhﬁQOQJI'ﬂor#l@aagl g%&ﬂegg%k 'a¥ 161‘1d'3?l>f] or

as alto 50 w st’ren utlon prefera /ostrengt
solution. In mmocaﬂxmylmaamés or mitules aﬁ&iesmglaéxgmmmmawrs l:m’mandtmrfgd avifhrthe

m xtures to dd tothes nt hesi s, t conventional |

before the cﬁam%ep AR B bispie ﬂlt%sﬁﬂé%qeg R pAtaEs Addeg tpRasRyInghess ey

chi ori dgg 0f deshied int BUARER RAXAL blioREhdlSr Al rockBBNE AL drfutaflarlPr al SO
m xtures of the e|€)o ypteno S or g% Ph%s%gc?drah gﬁﬁg €k E)Er?rleéé ul#heéi%rrpounds
havi ng t hr ee presenbrie t}teamea:chonemprkterwolorcmylﬂieomsb gf dhpsac1<25ch&bmdﬁs amh be
used are, for or ogl uci

xa . .
4, 6-di met hyl @?%Ogj {’QI}IC ald %g@ﬁﬁ@ﬂ)}?r}nlwg% 3s gorp,g as syfficient phenolic end

groups of the polymer forming are available. Preferably, however, the chain
terminator or terminators are added after the phosgenation, at a place or at a point in
15 time where phosgene is no longer present but the catalyst has not yet been metered,
the metering being carried out in bulk, optionally as a melt, or as a 1 to 50 wt.%

strength solution, preferably 5 to 20 wt.% strength solution.

In the same manner, any branching agents or branching agent mixtures 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,



4,6-dinethyl-2,4,6-tri-(4-hydroxyphenyl)-heptane, BMS 04 1 135- Foreign
KN7I|/XP 11- 1 3 5-tri-(4-hydroxyphenyl)-benzene, 1, 1, 1

-tri-(4- hydrdﬂﬂ@ﬂﬂﬂdé_jkiﬂgﬂﬁﬂﬂﬂVXR|-(4 hydr oxyphenyl ) - phenyl net hane,

2, 2- bi s-[ 4, 4- bi s- (4- hydr oxyphenyl ) -cycl ohexyl] -propane, 10
2,4-bis-(4-hydroxypheny|-isopropyl)-phenol, tetra- (4- hydroxyphenyl) - net hane.
Sonme of the other trifunctional conpoundgiare 2, 4-di hydroxybenzoic acid,
trimesic 15 acid, cyanuric chloride and

3, 3-bi s-(3- et hyl - 4- hydr oxyphenyl ) - 2- oxo- 2, 3- di hydroi ndole. Preferred
branchi ng agents are 3, 3-bi s-(3-nethyl -4-hydroxyphenyl ) - 2- oxo- 2, 3-

di hydroindole and 1, 1, 1 -tri-(4-hydroxyphenyl)-ethane. 20 The catal ysts
used in the phasarii@tigidtagphenyil-basese,are tertiary amnes, such as e.g.
triethylamne, tributylamne, trioctylam ne, N—ethylplperldlne

N-net hyl pi peridine and N-i/n-propylpiperidine; preferably triethylam ne,
tributyl am ne; on mhlch can optionally be enpl oyed

al ongsi de qua ggg§x¢q§B¥£§?ﬂéﬁ} &H such as tetrabutyl ammoni um/
tributyl denzyl anoni um / tetraethylannnnlun1 hydroxide / chloride / brom de /
hydrogen sulfate / tetrafl yoroborate; as well as the phosphoni um conpounds
correspondi ngmr(é hydeoxyrhemil hﬁlileé’é!}f’b‘?}hms but a process in which only
tertiary amnes are used as catalysts is preferred. These conpounds are
described in the literature, commercially obtainable and famliar to 30 the
person ski | | e2j2-bis-fa¥ebar(d-hyBMxyphenyl)idotdhexdl-gropdhd,l i / XP - 12- The catal ysts
can be added to the synthesis individually, in a mxture or also side by

10 2,4-bis-(4-hydroxyphenyl-isopropyl)-phenol,

tetra-(4-hydroxyphenyl)-methane.

Some of the other trifunctional compounds are 2,4-dihydroxybenzoic acid, trimesic
15 acid, cyanuric chloride and 3,3-bis-(3-methyl-4-hydroxyphenyl)-2-o0xo0-2,3-

dihydroindole.

Preferred branching agents are 3,3-bis-(3-methyl-4-hydroxyphenyl)-2-oxo0-2,3-
dihydroindole and 1,1,1-tri-(4-hydroxyphenyl)-ethane.

20
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
25 salts, such as tetrabutylammonium / tributylbenzylamonium / tetraecthylammonium

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

30 the person skilled in the art.



si de and successively, optionally also before the phosgenation, but
nmeterings after the introduction of phosgene are preferred, unless an onium

conpound or nBMSi(HMek13nForeign ikMibAFbunds are used as catal ysts, in which
case an addition of the onium5 conpound before the netering of phosgene is
preferred. The catalyst or catalysts can be netered in bulk, in an inert
sol vent, preferably that of the polycarhqpate synthesis, or also as an
aqueous solution, and in the case of the tertiary am nes then as anmoni um
salts thereof with acids, preferably mneral acids, in particular

nyorochl o B S SR AP e BRI LR DAL, EHARR o3 o

catal ysts ar eidisae Quccpsiviely, Dptivndlly &lko béferd th%éﬂhoégﬂhuﬁbn Hut e@ettaing@taftaf e
netered, different methods of nmetering can of course also be carried out at
vari ous pI acele @%tr%zﬁﬁl@ug phosgene amm erefered, unéﬁ%amonwn cABpeEtdPrBiXUgS ed i s

bet
referably 0.5 gORpsndARE b o RATELR ik BASRACKUSOLBNO M |\
catal yst5i s nmemngoadd |b|afdw ltlke, mtepmgmqmbgena mlpretférrdalormlgenaalyst ott tuvalgsigh

m xing of the synthesis mxture wth the cataly s achi.eved as quickly as
possi bl e is piBiRs metered gy bulkadpiag, m%ts@""FWg@‘?fﬁraébmbéF ghahepelycarhionaie ent

flow or tho nﬁﬁésﬁ%@soo s aﬂ%’&fﬁblﬁs RliutRIn@hd i e icAG @tﬁ%ézragln@sl theffases,

netering of t cat al yst osgenat | on reactor erred, in
particular a gsr amadmnen vdatis eeh@@of hetlcatldb,ypteferablgddmbralt addgpl aceaticulat a

poi nt |nt|rr§h\q? hos ene is no |ong e{ r.esent |nth?free state, .and
metering aftéep fgdoneieHae ah3isa “L“@Brﬂ’ﬁ]%ﬁ grganigssolyent °%1§°1E56‘§§ bl e
after 3@psec the ﬂo@ydﬁk%n@fet E;Fntﬁé},?s EEEPFe"férF&l ofyf ts@@'er&lh@étﬂlggﬁrﬁh N&e8 or ngé“n

particularly preferred. 25 ‘Arter 1ntroduction of the phosgene, It
advant ageous dnpoumitsxoft the toﬁabamountmfaxamlysaant mbteresg) dé&nmtpmh@istdfandagmg y f or

a certain tineg, fore, re iate, branchin ent, if . this js not
metered toget§iBro tﬁf‘l‘ﬁset ﬁ]€°§1 fﬂﬁgg‘g {ét VEHHsPlages, 9 ﬁ%ﬂ‘gﬂs UhEF- Sltﬁ}@l are
added. Such agiz@fnk OF the@RAIL A uts.é(frﬁ BERYedn€0.001 B YRAUE badtldl & thRarflesBE €7 1 NY.
These after-stirring tines; if they are included, are between 30 10 seconds
and 60 ni nut exsphenels enrxabbxcdb@wﬁemhlyso 030 Smebl%0 paitivulasly, prsfaralily 0.Q5 ty
prefer ali)% y be§ Mo, ]Ifatﬂg callgalyr& " metered in bulk, a procedure in which homogeneous
thorough mixing of the synthesis mixture with the catalyst is achieved as quickly as
possible is preferred, for example, meterings in emulsions with turbulent flow or
those by means of dynamic or static mixing elements. In all cases, metering of the
catalyst after the phosgenation reactor is preferred, in particular a procedure where
20 the catalyst is added at a place or at a point in time where phosgene is no longer
present in the free state, and metering after the metering of the chain terminator, as
far as possible after 30 sec to 10 min after the metering of the chain terminator, is

particularly preferred.

25 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

30 10 seconds and 60 minutes, preferably between 30 sec and 40 minutes, particularly

preferably between 1 and 15 min.



BMS 04 1 135-Foreign KMI1i/XP -13- The conpletely reacted, at |east
t wo- phase reaction m xture containing at nost still traces (< 2 ppm of

chl or ocar boni BMadidl &35-EereignsKMEAXR 0 settle for separation of the phases.
Al'l or sone of the aqueous al kaline phase is possibly passed back into the 5

pol ycar bonate synthesis as the aqueous phase or fed to the waste water
treatnment, where solvent and catal yst cqntents are separated off and
recycled. In another variant of the working up, after the organic
inmpurities, in particular solvents and polyner residues, have been
separated off and, where appropriate, after a particular pH has been
established, e.g. by addition of sodi um hydroxide solution, the salt, 10

whi ch can be Thedcotpetelyoreadttd)ratlldasi iwdiplehise reustion niistusepsnahing difost whll | e the
aqueous phase is optionally recycled to the synthesis. The organi ¢ phase

cont ai ni ng t HEApD(y APl Chierrcabon apid; esters isdaft4p settle Jpr ssrarplionsd teg  an
PRl e o . »
al kal 1 ne 'Ogdglt%se%! @%?'séfﬁlk %{gget %l{}x%?lfslﬁkﬁ}ﬁ% natd S[Po%;gllyﬁfaségar R $htb tfsle?g

oper ati ons, ronalTy assIs OW ng throug I'ng tanks, irred
tanks, chal egmidycartmhategyatirtioras the aquushs phisewisfedfto ttlie saste measUre&sment] t

bei ng possible for ter optionally to be netered jntg each or sone of the
separating stWhgge Sewgetr aeircafamt @P?téﬂtﬁs%rﬁﬁé%atﬁg i andeexclest  fasgpther ni xi ng
20 organs - t j t i.ns: t :

kol (o phasanpll SEMewBRLyp, i 1P RN ARKRR, B plrubile: QipER g

am ne. After pdiymeraesidses, heyxabaehisaparattd offf aridh evhatekappropeiasg afies patiasler t he

car boxyl 1o b Py HRGK suanBasy -6 GhaHOHoR of Fofie Mefasile aqhests v Wi al
acids a pr L (A i i I pd and
phospho;?c a?% Eﬁﬁgﬁki?ﬁfgg-gfah?ﬁggﬁqggﬁﬂtgifﬁga%%ﬁgéﬁ??§P?§gﬂﬂ%ﬂﬁﬁgge
aci ds shoul d pghasé is optienal rrgeycddd t0.thDdynthesis50 wt . % preferably 0.01 to 5

wt.% 30 The organic phase is furthernore washed repeatedly with desalinated
or distilled water. The organic phase, optionally dispersed with parts of

the aqueous pPlRS@rgdnfc phase containing the polymer must now be purified from all
contamination of an alkaline, ionic or catalytic nature.
15
Even after one or more settling operations, optionally assisted by flowing through
settling tanks, stirred tanks, coalescers or separators or combinations of these
measures - it being possible for water optionally to be metered into each or some of
the separating steps, under certain circumstances using active or passive mixing
20 organs - the organic phase still contains contents of the aqueous alkaline phase in

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,
25 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.%.

30 The organic phase is furthermore washed repeatedly with desalinated or distilled

water. The organic phase, optionally dispersed with parts of the aqueous phase, is



BMS 04 1 135-Foreign KMIi/XP -14- separated off after the individual
washi ng steps by neans of settling tanks, stirred tanks, coalescers or
separ at ors orBMSfdi hhiS-Bersignf KMAWSP neasures, it being possible for the
wash water to be netered in between the washing steps, optionally using
active or passive mxing organs. 5 Acids, preferably dissolved in the

sol vent on which the polyner solution isipased, can optionally be added
bet ween t hese washing steps or also after the washing. Hydrogen chloride
gas and phosphoric acid or phosphorous acid, which can optionally also be

enpl oyed as g V. e i £ pQl: r
corutTon obt Arpidelurt BAG E AL AMYTRE REBShy btaliIGr Rl ok
preferably | aasks) beabescerstor ¥epargtoys ¢ragoirbindtion wi fesd areakirys, littlsedng pessible 5 wt . %
water after the |ast separating operation. 15 The pol ynmer can be isol ated
fromthe sol JPT 81 Woshealss tategnetgred; ndbetwesncthe wishingastprs. optiprally usisg uum or

a heated ent rag{i?‘jf B‘Q%ag,ﬁ% mg(iﬁgror thods of isolation are crystallization and
precipitation. the concenftration of the polynmer solution and possibly

also theSisolation of the 20 polyner is effected by distilling off the

sol vent, optionall uperheatjng and lettin own, a "flash process" is
referred to, "%"é&s’é’%"s'lﬁ)ébﬁvhg‘??ﬁq%@n’é‘ t%F éﬂlr‘(ﬁ’étr‘?rhw:hgg‘ftge PobiPagese ‘5’Q§a‘ﬁg’?§'§ t 1988,
p. 114: 11 | nahegiobiny B Sufed ®fhilin (! SAsHiRS stefs SPaRYCAtier! ROSkARIg! ¢ N
the solution to be evdporated, a "spray evaporation/spray drying” 1Is
referred to, Hibogdnbeblohide wgas arid ephaspilogici acid/anrc phospGoroms oqeéd,awhahe pan

chem scher 25 Verf hrlen techni ki, Deutscher Vgerlzig fur, Grundstoffindustrie
2000, 11th ediPBHLY alyp begpploxpq as mixlures, AR e Eably e NSe i bed i n the pat ent

literatyge and in textbooks and are famliar to the person skilled in the
art. On renoval of the solvent by heat (distilling off) or the industrially
nore ef f ect i vide poiffedagiypensmton hbighned it dhis eveyr stoattl paritgimenot medre sha e
obtained. In 5t \t\]rtef‘%if B?e‘?@ra{)llyalgsg than 1 wt.%, very particularly preferably less than 0.5 wt.%

water after the last separating operation.

15 The polymer can be isolated from the solution by evaporation of the solvent by
means of heat, vacuum or a heated entraining gas. Other methods of isolation are

crystallization and precipitation.

If the concentration of the polymer solution and possibly also the isolation of the
20 polymer is effected by 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
25 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
30 flash process, highly concentrated polymer melts are obtained. In the known flash

process, polymer solutions are repeatedly heated under a slightly increased pressure



process, polymer solutions are repeatedly heated under a slightly increased
pressure BVMS 04 1 135-Foreign KMIi/XP -15- to tenperatures above the

boi | i ng poi ntBM8dMr]1 hib-HedeigmledKliiXP and t hese sol utions, which are
superheated in respect of normal pressure, are then |let down into a vessel
with a |lower pressure, e.g. normal pressure. It may be advantageous here not
to allow the concentration stages, or Lnpsother words the tenperature stages
of the 5 superheating, to becone too |large, but rather to choose a two- to
four-stage process. The residues of the solvent can be renoved fromthe

the mol t wi tRCdayEr R ghe ui=bdifin BHE B nBahl e, Shd MRS b MO
US-A 4 980 10ehicire/supérhdated@bjespédnionndinal mfmmwemnolesddﬁpﬂﬂoe Va6l 025)

falling film evaporators or extruder evaporators y friction conpacting
(EP-A 0 460 4%ith 2 loper sreasursy agseermal Rraspae adamqyObF eqlvaawge@m hege mongﬁ agent ,
such as nitr 0 ( AO
256 003, US- 25w, e g‘%{fmpaég’ha%&?ge%h% |“{1|/et ?@@HL{;’/& sfﬁggéaﬁ‘é%%ge%f the”

cryst al |15 zat i snperh&Xfing, 8>4be29m9661) laagw:dbhtaaﬁmieﬂ@ abiobsead tvidigo f(&ﬁ+s(hge$)r®‘ésst he
solvent in the 15 solid phase (US-A 3 986 269, DE-A 20 53 876). Ganules
are obtained, if possible, by direct spinning of the nmelt and subsequent
granul ati on, 131’ xfafﬁdués' h@‘%bfve LdnUGlefetov %5?1(9&{“&5 ﬁlg/' Bttt gﬂ?ﬁlkled out
in air or under [1qui usual y wat er . extru re use tives can
be added to theltsTebtired inetids avamleﬁhelrxdmuﬂlgr frompttheomdlﬂ wvithi tevdlitdizasen of

praying, tnepuigeBEeRRes AR, ExGh ¢ 4FEETG Bk AdFofitlas 1A 'l DRardie ©

atom zegy i nt G é&%ﬁéﬁkor&’(ﬁﬂﬂ-ﬁéo g ‘0)99}’ fAlikg E}Hi %vaﬁHrat@PsOJP &8 derdvapsratbes sel

with 25 nornmal pressure by neans of”a nozzle with a heated carrfer gas,
e.g. nitrogeryr byrfgotiomcompasing (ER- An@t%O(%Q)mptldmjbmlsmg'lthrthd: hdditemoart r at i on

f th | L ut wd i ks trat th
ool yrrer "o o GBARIRkAERh HERAS Biitostt of Hisho fioddeest Bt Tagam GE AT ' (e
sol vent nust gy sop-Ae or 259MRA, ass-abavar3 z@vyng} efted@tivdliedlsP dyo iRkqReL by

nmeans of a conpoundlng extruder and subsequent
crystallization (DE-A 34 29 960) and heating out of the residues of the solvent in the

15 solid phase (US-A 3 986 269, DE-A 20 53 876).

Granules are obtained, if possible, by direct spinning of the melt and subsequent
granulation, or by using melt extruders, from which spinning is carried out in air or
under liquid, usually water. If extruders are used, additives can be added to the melt
20 before this extruder, optionally with the use of static mixers or by subsidiary

extruders in the extruder.

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
25 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
30 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



30 spinning. In this case also, additives, as described above, can be added
in the peripheral equipnment or to the extruder itself. A conpacting step
for the pol yni8MSEMEl d35-Forehm KM/bidgh KM | i/ XP -16- powder often nust be
enpl oyed before the extrusion due to the |ow bulk density of the powders
and fl ocks. The polynmer can be precipitated out in substantially crystalline
formfromthe 5 washed and optionally fyether concentrated solution of the
pol ycarbonate by addition of a non-solvent for polycarbonate. It is

advant ageous here first to add a small anount of the non-solvent and
optionally a A ' it he
bat ches of n&%gg% 85%%BR??&ﬁg@@%%%@%?%bﬁ@eexﬁ@%ﬁﬁ?@@%ﬂﬁgq ot%#Q@%$R 3§ious
non- sol vent s.th€pewdqrs aad flogksagent s whi ch are used 10 here are e.g.
hydrocarbons, in particul ar heptane, i-octane and cycl ohexane, and

al cohol's, such as nethanol, ethanol and i-propanol. In the case of

e o e G BRI 5 LR

precipitating ag agent s ere are a c
such as 515 neishadodnd eptiawably Gurthier promparaked kolutiah sof ¢lyec Iprot;&ar-hoaater by

acetone. The terl s obtained.in this wa re rocessed to anul es and
optionally pr afl%/\P?‘hs agﬂttfpggglya%rgggg% ?‘ f’%}}taﬁeﬁ’és é‘ﬁ'iea@me(? &tion.

20 Accor di ng_s‘ﬁﬂ‘ﬁﬁmgﬁﬂcﬁﬁﬁﬁsmrﬂ)ﬁ(ﬁ%rﬁ'%ﬁ nmapp oyﬁatﬁitllo'dﬁé’é i raglucts or

products which have solidified anor ne particle rm are
crystallized tetaleens tiy edtigions coff thet Ibetchcsomﬂemmasqlmntby Ipasa.y mgorev&r bapour s

of one or nore non- sol vent for carbonat £ SI ousl eating
2t below t he AVAEEEODS i EMPy AR PGSR e Prechilayiedgrt's vara BF bhor s
optionaljhy WHeRe did £gr %QHro%EW)ogsB i ERSIAPRGRe! ¢-08fAHe GRA! Y cloBERARM

ends), solid phase condénsation is referred to. The addition of additives
serves to pr cleabgls; hechies efathaniol fethapol anidd-oopamot. (st abi li zers), sinplify

processing (e.g. nould rel ease agents, flow auxiliaries, antistatics) or
adapt the polynmer properties to particular stresses (inpact nodifiers, such

as rubbers; 30t |cageBf pRicigiGtiBACH & rulkOthe YolylHerd@iich isARRE ddwyen)a
precipitating agent, and agents which are usually used here are alcohols, such as

15 methanol, ethanol or i-propanol, but also cyclohexane or acetone.

The materials obtained in this way are processed to granules and optionally provided

with additives as described for the spray evaporation.

20 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

25 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;

30 flameproofing agents, colouring agents, glass fibres).



BMS 04 1 135-Foreign KM 1i/XP -17- These additives can be added individually
or in any desired m xtures or several different mxtures to the polyner
melt, and in BMSt04ch| Hr-Felietaad{ M/l i ng the isolation of the polynmer or
after melting of granules in a so-called conpounding step. In this context,
the additives or m xtures thereof can be added to the polynmer nelt as a 5
solid, that is to say as a powder, or asia-nelt. Another type of netering is
the use of masterbatches or m xtures of masterbatches of the additives or
additive mxtures. Suitable additives are described, for exanple, in

" Addi ti f ier . ' and
n b her oo Thet ARbiiee; 8 ndbggﬁ%%e(}—la%(gag&%% Iy é‘ﬁ %‘Eé‘he?eﬁl%ﬁeﬁf%h&g%%b o
Sui t abl e ant idifedaniixtares bethie pplyadrimelgaad & partifwlir dixeddp|daring ﬁld@gd;laﬁ@d

nonophenol s 15 Al kyl t hi onet hyl phenol s Fydrqu|nones and al kyl at ed
hydr oqui nones°f thopalymspattitarangliies ekgragleyin hidsen bﬁéﬁmpoe@qheg §tep In thls

Al kyl | denebi B?e&?'tﬁe aﬁcrf Jes o mlgt'ﬁfessth&%ﬂﬂé SB%%E&%HJQ?%%&%%&’ HFeR | ated

mal onat es 30 romitl C roxy en conpoun or el gn i/ XP
-18- Tri&zi nsohd,nthamsdssaemsl aapdwdm,fmmlasmelﬁ Anodtherstypé of metering is the use of

J3-(3,5-di-tert-butyl -4-hydroxyphen r opi ers of
0- (5-t ert - but§ster gﬁ(j]aﬁsﬂ lgtwtﬁﬁﬁ#@@ﬁ)&:ﬁpgg\e@ﬁaglvgﬁprda ditive mixtures.

Suitable additives are described, for example, in "Additives for Plastics Handbook,
John Murphy, Elsevier, Oxford 1999" and in "Plastics Additives Handbook, Hans
10 Zweifel, Hanser, Munich 2001".
Suitable antioxidants or heat stabilizers are, for example:
Alkylated monophenols
15
Alkylthiomethylphenols
Hydroquinones and alkylated hydroquinones
20 Tocopherols
Hydroxylated thiodiphenyl ethers
Alkylidenebisphenols
25
O-, N- and S-benzyl compounds

Hydroxybenzylated malonates

30 Aromatic hydroxybenzyl compounds



Esters of 0-(3,5-dicycl ohexyl -4-hydroxyphenyl ) propi onic acid 10 Esters of

3,5-di-tert-butyl -4-hydroxyphenyl acetic acid Am des of
0-(3,5-di-tedﬂﬂédkylliiﬁgmﬂﬂk&bﬁbﬁq1)propionic acid 15 Suitable thio
synergi sts Secondary anti oxi dants, phosphites and phosphonites

Benzof uranones and i ndol i nones 20 Organi ¢ phosphites, phosphonates and
phosphanes are preferred, usually those.iig- which the organic radicals
consi st conpletely or partly of optionally substituted aromatic radicals.
25 Processing auxiliaries, such as nould rel ease agents, usually derivatives
of | ong- chain; t I can noreover be added. Pentaerythritol
tetrastearatéﬂg{%@%ﬁ%}f;ﬁgﬁyfs nonostearate e.g. are preferred. They are

enpl oyed by thenselves or in a mxture, preferably in an amount of from
0.02 to 1 w.% based on the weight of the conposition. 30 BVsS 04 1

135- For ei gn KMY13mwephersls po| yer nelts produced by isol ation of the pol ymer
or by conpounding are spun in strand formthrough a die head and cool ed
with gas, e.g. air or nitrogen, or cooling |liquid, usually water, and the
sol i difi®d stEsterslef fu(35glidentHbatybd-liydraxiyphenyhgeopiaric acidrt gas, such as
nitrogen or argon, or under water in comercially available granulators 5
wth cutters e.g. on arotating roll. Depending on the design of the

appar at us, . aToly i it4 cal cross-section
and a rough gg&gggg§é9&§ﬂ§$ gghgyg é?ﬁ%gﬁﬁgkﬁﬁW§6B§g%éﬁﬁﬁe. The cut edges
can be snooth or have a glass- |like break with broken-open cut edges or

e posel bl o WA SRR b0 ey ey e YRR A ni ng On Lhe tut

edges afg desirable. The dust content in the granules

Esters of 3,5-di-tert-butyl-4-hydroxyphenylacetic acid

Amides of B-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid

15 Suitable thio synergists

Secondary antioxidants, phosphites and phosphonites

Benzofuranones and indolinones

20
Organic phosphites, phosphonates and phosphanes are preferred, usually those in
which the organic radicals consist completely or partly of optionally substituted
aromatic radicals.

25 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.

30



is furthernore to be kept as |ow as possible, as far as possible bel ow 100
ng/ kg of granules. The dianeter of the granule particles should be between
0.5 mm and 1BMSfi4 bi3¥f-FomignKMéliPen 1-8 nm particularly preferably 3-6
mm while the Ilength of the granule particles should be between 1-10 mm
preferably between 15 2-8 mm and the wei ght between 10-50 ng, preferably
between 15-30 ng. Granules in which theipatio of dianeter, in the case of
an elliptical cross-section of the average dianeter, to the length is 0.8
to 1.2 are preferred, particularly preferably those havi ng a ratio of -4.
These par anet r t s whi ch
are as narrovxI/% a %{)@gﬁ%ﬁﬂoﬁﬁ# kg'l%ﬁ?o é%tbgggggﬂuﬁ?%b RaVITR (%é é‘t%krg\%%rglﬂlons

whi ch are as stahd s tiGoypdss tiel lead ane cpsled aVitheghs, d. Eealﬁeﬂhitﬂ)gen Siicabling,
granul ati on and subseguent transportation or t e conveying, of_ the granules

with gas or \iagid: aseHly whier. B Jbe selifified Sraage areogranelatstl iy aiiy teder 4n ipeibr ough
i Xi te of

05 the otati ?9 robe 2 bitfheBh BF EBn, G ndbCn 8y ARG SRalldbl praha® 1 © ©

i npuriti®s, swith casers e‘g)roxexamtdtmg whlist Dephrd’imgednnthé &Tels@h 1 then dpperat@dechi nes,

aerosol -1i ke | ilbl’l cants and  other liquids, as well as salts from
wat er - bat hs delumRarigrppulss haying asarculap pyelugwl crgsgrsectiopiand @ rowgh ooty ner |

strand or grapyhe %rfsﬁﬁ@gy?@écéd&é% lﬁ'eag.? C@qu'ue.smoﬂ?m@é%g%sgs The

foll ow ng experinments are out wt ating punp reactor and
t wo subsequemcte bheek [witte bedkensoped foat ledggshen edsidues srexhaitrﬁrtgnontthe cablkdgt and
t he phosgene e tered into t | ati ng punp reactor and react ed,
the first andama%ff wieh g H?d‘PkaZT"Qé( éﬁp POROSIIR'S With A9 Thn BOIGUPRY 85 t he
ci rcul ajy ng t e

io gitégér}bre%ﬁhﬁ'in Eﬁbﬁlesd%ﬁ@@%eé a?ﬁ@%éﬂ%bﬂydfwﬂlﬂ?c&%ﬁ dh?tlﬂz Aafultd

chain termn solution are neter ore the first reactor.
p-tert-Butyl phéntiermsreetophedsepti anbow hepaodsible) as damdsratssiblei belab 1100 gk g of

t Th t t t h d dwel |
Fenctor " 10 SERIyI S dhrrsof S, EavEwer e B BF el OopEm ant
exper i nment 5 W hel, ﬁr@l@ra%ﬁp%@f%vééwei B mBRGPiouldrlie pRIGSES MeemAEPRhAd a8k and

the organic phase’'i's
length of the granule particles should be between 1-10 mm, preferably between

15 2-8 mm, and the weight between 10-50 mg, preferably between 15-30 mg. Granules
in which the ratio of diameter, in the case of an elliptical cross-section of the average
diameter, to the length is 0.8 to 1.2 are preferred, particularly preferably those
having a ratio of ~1. These parameters are subject to size distributions, and
distributions which are as narrow as possible, that is to say granules having

20 dimensions which are as uniform as possible, are preferred.

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
25 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.



washed with approx. 1 wt.% strength hydrochloric acid and 5 tines with
wat er. The polycarbonate solution is then concentrated and the nelt is spun

via a devol atBMSA4ng13tBorign KNE/XPhd gr anul at ed. Conpari son experinent 1
Sodi um bi sphenol ate sol ution (14.87 w. % BPA) kg/h 750 Al kali content of

t he bi sphenol ate solution % OH 0.12 Sol vent (nethylene

chl ori de/ chl orobenzene=l : 1 wt.% kg/h 66%0-Phosgene kg/h 58.85 First

nmet eri ng of sodi um hydroxi de solution (32.02 w.%kg/h 13.98 NaOH) Second
met eri ng of sodi um hydroxi de solution (32.02 w.%kg/h 48.84 NaOH) Chain

t erm nat or (11.47 wt.% in nmethylene kg/h 35.2
chl ori de/ chl on“g"du'é@gsene 1:1) Catal yst solution; (3.42 w.% in nethylene kg/h

17.71 chloride/chl orobenzene=l: % Tenperature of reaction C 42
Tenperature of catal yst netering C 44, BMS 04 1 135-Foreign KM Ii/XP -21-
Conpar i son exB@rﬁOHemnglemsﬂn@n@far%P@rﬁﬁ@ﬁm With apHEsadpbing prngpreagtor @dﬁ%. son

content of { AUl METEAtE TR Rnh ytdathe SFER arfidf plicthend K21
chl ori def chl arehetzaheto the circuliatifig plsgp k’EaG’eM andPheasgdnthe Kigst Anfoanb8F sotiunst
metering of Soglrolgggieh% Jt?o)g a?seo ge?rllguttnletcc)eged into tge c1rcula(i/t(inkggéurr]np9 re?u?tor N’%I%_Qecond

sodium hydroxide solution and the chain terminator solution are metered in before

the first dwell reactor. p-tert-Butylphenol is employed as the chain terminator in all

the experiments. The catalyst solution is metered in before the second dwell reactor.

10 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

15 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% | kg/h 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




Second netering of sodi um hydroxi de solution (32.08 w.%kg/h 29.12 NaCH)
Chain termnator solution (11.60 wt.%in nmethylene kg/h 34.0

chl ori de/ chl rBMSMﬂPPﬁﬁ:HOW)g_C%MéIW@t solution; (2.69 w.%in nethylene kg/h
32.99 chloride/chl or obenzene=l: . 9% Tenperature of reaction C 42
Tenperature of catal yst netering C 41.3 Ratio of bi sphenol to phosgene
1.16: 1 Experinent 1, according to the-ppvention Sodi um bi sphenol ate
solution (14.88 wt.% BPA) kg/h 750 Alkali content of the bi sphenol ate
solution % OH 0.13 Sol vent (nethyl ene chloride/chl orobenzene=l: .9% kg/h

646 Phosge t—meterTngof —sodrunm hydroxrde sptutTom | 32. 02
. % kg/h 9. :7{ k&ﬁ% ‘5‘51"“} 1135 Foreign KM Ii/ XP -22{ Experj nent 1,

accordi ng tq R4t dfhisphénclio Pessgaie met ering of sodi um hydr oxi de| sigd2ut1 on

(32_02 wt . % n/hQQ 27 I\Iaﬂ—h Chain.termnator _solution (11 67wt 9% |

et hyl ene kg/h 34.18 chlorlde/chlorobenzene | :1) Catalyst solution; (2.95

w. % in nethy ko h—33 ttori-defchtorobenzene=t—+—t—w—9TTenperat ur e
of reaction &%’gpaq‘éﬁﬁ)eé‘rpﬁpmeéltg catal yst metering C 384 Ratjo of

bi sphenol t d g¥aameBi3Bheholde solutidre@4!9B:wt.% BPA) kg/h 750
Alkali content of the bisphenolate solution % OH 0.12
Solvent (methylene chloride/chlorobenzene=1:1 wt.%) kg/h 644
Phosgene kg/h 56.59
First metering of sodium hydroxide solution (32.08 wt.% | kg/h 9.99
NaOH)
Second metering of sodium hydroxide solution (32.08 wt.% | kg/h 29.12
NaOH)
Chain terminator solution (11.60 wt.% in methylene | kg/h 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)




Content [ppnm of the carbamate Ml es of bisphenol : according to the
general fornula noles of phosgene (2a) Conparison Exanple 1 1,017 1:1.22
Conpari son EXBMSI04 R13BBorkigh KBV/Ii&Panpl e 1 according to 48 1:1.16 the
invention 5 The experinments clearly show the advantage of the process
according to the invention for the preparation of polycarbonates having a

| ow content of conmpounds of the formulagha O H_ HOIC ONo CH3 (I a) BMS
04 1 135-Foreign KMIi/XP -23- Measurenent of the carbamate content: 0.5 g
pol ycarbonate is dissolved in 20 g THF, 0.19 g 32 % strength sodi um
hydr oxi de sotgtion and O 5_g:water are _added—and—hydrotysts—+sycarried; out
over ni ght I%l .eqnég%{;i’T?ﬁf"ﬁﬁoﬁhe%"gkﬁ%. After the hydrolys|s, the

sol ution i s [58dcohd neerilgl br BoGIACKYdR6NiGe S6THomNSL VPR |Ulkglld b o.M T THF.
15 1 of thelsolution are injected into the HPLC system| Detection is Wth
FLD. CalibrdtN#M)s carried out in accordance with the external standafd
met hod (mul tji =10 Tt —calihraton)—usingthe et erencessupstange 7 rom
Exanpl e A E;@égr? efg&{rﬁrﬁg;%rp a?O;ltltilO gfl.é‘l wE% “in ' methylene |  kg/h 3%.18

1- (4-t ert - butehl@hRrchlsrsyaaemenynoxy) - 1' - (pi peri di necar bgxylic pci d 1
4. 4" -j sopro JI i denedi phpr]yl ester 9 30 q (0.07"_1 rml) Ls pr npyl dpnpd'uln enyl
bi schl or ocar|de#talystaci golutiper al@9nitwa¥dy in  methylene | kg/h 33.01

chloride/chlorobenzene=1:1 wt.%)

-

OT

Temperature of reaction °C 35
Temperature of catalyst metering °C 384
Ratio of bisphenol to phosgene 1.16 : 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
5 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 la

OO

(1a)



introduced into 150 m nethylene chloride under argon and the m xture is
cooled to O C. 48.49 g (0.428 nol) N-ethylpiperidine are dissolved in 20 m
met hyl ene 20 BMISdH Hé3aHdreigneKMAlidR on i s added to the bischl orocarbonic
acid ester solution at 0 C. 3.76 g (0.025 nol) tert-butyl phenol, dissolved
in 10 mM nethylene chloride, are then added dropwise to this sol ution at 0
C. The mxture is allowed to warmto rogm-tenperature and is stirred for 3
hours. Thereafter, the solvent is renoved in vacuo. The residue is boiled
up in 500 mM toluene and filtered off hot. On cooling, 25 crystals

precipitate Il ' he nother liquor is filtered and
concentr at ed%?“%‘ﬁ%@%?%b%%&%“% "“a highly viscous red oil are
obt ai ned. Thi s is dissolved in 100 nm ethyl acetate and, after addition of

10 g silica (silica gel 60; 0.04-0.063 Merck 109385/Lt.: 948 785
203), the sol %.g)rpow§arb@aﬁeelﬁtﬁ11§&0éwdam29r& ﬁbﬁc%f)r&% V& StreRgth FOdREN on t o

il | Af t
o ags ap iR QD 58 kil hdde 2 1 Rbos BRARRS o Buéifilep A | ©1
g of a vhtredasleast 19 harweitbihakingd AfBiVBhé)thydrol)&'ﬁi-, fine eolgtionKid heidified -widy
"H- N\VR (400 = 7.4- 2 7,28-7, 23 .2 .. 1.22-7.13
(m 6 ( , gdé‘/%socg@c Mmd;anq)top@ede‘sa g 52151 Wﬁbkﬂﬁ% 154l Ofdﬁqﬂgg&(w@wﬁwdz 1. 66

(s, 6 H), 3% the 1Py, terh. D tik QRnafLpi peri di necar boxylic acid
4-[ 1- ( 4- hydrolxyphenyl Cystcth. DAE PP i phenyl ester 0.5 g

1-(4-tert- butyIphenyloxycarbonyloxy)-l (pi peridinecarboxylic acid) 4,4"- 10
i sopropyliden eny. esI are dis oI % in 20 g THF, 0, 5 rength
sodi um hydro@ﬁ’g‘;}é"&l 15 CRHT é’r’l‘&"’sa“ﬁo W&Péh eideraalyien %F‘G&?ﬁ%@u tthlf‘carrl ed

out oveq@i ghtpoiftalibrafion\RitigSthe riiich& Sbskh@rodixapt AP: 15 The aqueous
phase is separated off fromthe THE solution and the organic phase is

Example A:

Preparation of 1-(4-tert-butylphenyloxycarbonyloxy)-1'-(piperidinecarboxylic acid)

15 4 4'-isopropylidenediphenyl ester

9.30 g (0.025 mol) isopropylidenediphenyl bischlorocarbonic acid ester are initially
introduced into 150 ml methylene chloride under argon and the mixture is cooled
to 0 °C. 48.49 g (0.428 mol) N-ethylpiperidine are dissolved in 20 ml methylene
20 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,
25 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 &
30 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.



concentrated. The residue is taken up in diethyl ether and the m xture is
washed several tines with water. The organi c phase is dried over nagnesium
sul fate, the BMSy4nigl 3gEoreignKI/lifX ed of f and the solvent is renoved in
vacuo. 1.46 g of crude 20 product are obtained and are chronmat ographed on
silica gel (silica gel 60; 0.04- 0.063 nm Merck 109385/Lt.: 948 785 203)
using a solvent m xture of hexane/ethyl _.2acetate (9:1) (colum 0 5 cm
filling height approx. 25 cm. Hexane/ethyl acetate (5:1) is used as the
solvent m xture in the subsequent course. 1.0 g of a white solid is
obtained. 25 "H- NWR (400 Mz, CDCI3) S = 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. BMS 04 1 ’LBHNHO(&(QMI—W(IID@D,(P8~—254 mm;zﬂ)avm 7123 Bnpne{s)smaw the
preparation of polycarbonates, characterized in phosgenati on
step the temfm,étldi/e? 135688 (. 2dDc3. 6&%&({@4%%7%1&5&1&6 Hhe 66551 645k i on

m xture at thleﬁ{n?}@f addition of the catalyst is 10 to 40 C, the catal yst
is present in soll n and the ratio of the noles of bisphenol to noles of
phosgeneSis 1:1.05 to 1:1.20. 2. Process for the preparation of

pol ycar bonat es havlng > cont nt of f on1 0 0.25 _1 0 ) nﬁa ured

Drepar. 0

after hydrol : S : ‘ - mul a
(1) R3 ~R SRIR2 (I) vvherel n 15 R and R2 |ndependently of one
anot her denote gen or Cl-Cl2-alkyl or R and R2 together denote

C4- Cl12- al kyl i dene,
0.5 g 1-(4-tert-butylphenyloxycarbonyloxy)-1'-(piperidinecarboxylic acid) 4,4'-
10 isopropylidenediphenyl ester are dissolved in 20 g THF, 0.5 g 32 % strength sodium
hydroxide solution and 5 g water are added and hydrolysis is carried out overnight

(min. 15 hours), while shaking.

Working up:

15
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

20 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 & S5 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.

25
'H-NMR (400 MHz, CDCls) & = 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).



R3 and R4 independently of one another represent hydrogen or Cl-Cl Z-al kyl

20 or R3 and R4, with the carbon atomto which they are bonded, form

cycl ohexyl orBMSiMel h3i-Fereigaeddyli/XPaccording to claim 1. 25 3. Process
according to claim1l, which is operated continuously 4. Process according to
claim1l1, wherein the tenperature of the reaction mxture at the tine of
addition of the catalyst is 5to 36 T. -25-

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

5 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
10 0.25 ppm to 180 ppm, measured after hydrolysis of the carbonate structures,

of compounds of the formula (1)

R’ i
R1
OO
4 / R®
R ()
wherein
15 R! and R? independently of one another denote hydrogen or C,-C)»-alkyl or

R! and R? together denote C4-Cjz-alkylidene,
R’ and R* independently of one another represent hydrogen or C;-Cz-alkyl
20 or R® and R4, with the carbon atom to which they are bonded, form
cyclohexyl or trimethylcyclohexyl,
according to claim 1.

25 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.





