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pol ycarbonate, is readily soluble. During the reaction the agueous phase is
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Publ i shers, New York 1964@. For V\gsh}l%g t he pal ycar bonat e- cont ai ni ng

sol ution, EP-A-264885 proposes stirring the aqueous wash liquid with the
pol ycar bonate_sol uti on and separ ati%jﬁout the 20 aqueous phase by
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provide an alternative and inproved process or the preparation of pure

' pol ycar béhat esw%lmm@%smdataes orgaic opyent; ige which the product,
polycarbonate, is readily soluble. During the reaction the aqueous phase is dispersed

in the organic phase, and after the reaction the organic polycarbonate-containing
phase is washed with an aqueous liquid, during which, inter alia, electrolytes are to
be removed, and the wash liquid is then separated off (H. Schnell "Chemistry and

15 Physics of Polycarbonates”, Polymer Review, vol. IX p. 33 et seq, Interscience
Publishers, New York 1964).

For washing the polycarbonate-containing solution, EP-A-264885 proposes stirring
| the aqueous wash liquid with the polycarbonate solution and separating out the
20 aqueous phase by centrifuging.

Japanese Application JP-A-07 19 67 83 describes a process for the preparation of
polycarbonate in which the content of iron in the sodium hydroxide solution used
should be below 2 ppm in order to achieve favourable colour properties.

25
The object of the present invention is to provide an alternative and improved process
for the preparation of pure polycarbonate or polycarbonate substrates and to provide
polycarbonate shaped articles with a low foreign particle content.

30 Surprisingly, it has now been found that polycarbonate and polycarbonate substrates

with a low foreign particle content are obtained if a specific process is used.
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pol ycarbonate by the phase boundary process, in which

di hydroxydi aryl al kanes in the formof their alkali nmetal salts are reacted
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in the netal s ntioned or their. chem cal ., hanol ggues ans that preferably
ot mor 6. t han PRR0H brBessmEs st idrgrie sl i ak srediic Holven)
preferably notchamtRritddan that® PPM and nost particularly 15 preferably not
nore than 0.2 ppmof total netal, in particular of the netals |isted above
and honol ogues thereof, are contained in the feedstocks. The alkali netals
are excluded fromthese Iimt val ues. The feedstogck sodi hydr oxi de .

sol ution shoul“é préﬂ%?ﬁﬂ‘?‘; AR FPtFﬁe%ﬁﬁeﬁ&l » éﬁ) %‘l‘q%g]ﬁédm‘f‘ﬁ or their
particul ar, the soqjowgl .oxi de solution should in each case contain not
nore than 1 ppm prefer Y not nore than 0.5 ppm nore preferably not nore

than 0.3 ppm &) al kh¢ organieaolvientie separsted bffmdogues thereof, in relation to

100 wt. % NaCH_ content. In particular, the feedstock sodi um hydroxide
sol uti onl&houl<d the polycarbonate obtained is worked up.

In the context of the invention, low in the metals mentioned or their chemical
homologues means that preferably not more than 2 ppm, more preferably not more
than 1 ppm, particularly preferably not more than 0.5 ppm, and most particularly

15 preferably not more than 0.2 ppm of total metal, in particular of the metals listed
above and homologues thereof, are contained in the feedstocks. The alkali metals
are excluded from these limit values.

The feedstock sodium hydroxide solution should preferably be low in the metals
20 mentioned. In particular, the sodium hydroxide solution should in each case contain

not more than 1 ppm, preferably not more than 0.5 ppm, more preferably not more

than 0.3 ppm of alkaline earth metal or homologues thereof, in relation to 100 wt.%

NaOH content. In particular, the feedstock sodium hydroxide solution should

contain not more than 1 ppm, preferably not more than 0.5 ppm, more preferably not
25 more than 0.1 ppm of iron, in relation to a 100 wt.% NaOH content.

In the process according to the invention, the sodium hydroxide solution is
preferably used as a 20-55 wt.%, particularly preferably 30-50 wt.% solution.

30 Sodium hydroxide solution with the afore-mentioned limit values is obtainable by

the membrane process known from the literature.
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preferably 30-50 w. % sol ution. 30 Sodi um3wdroxi de solution with the
afore-nentioned Iimt values is obtainable by the nenbrane process known
fromthe literature. 2 3 APR 20U WO 01/ 32746 PCT/ EPO0/ 10397 -3 In a
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Ca, | rrent S

netals, in particular lowin 5 Fe, C, N, Zn,

My a
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preferred enpgdhyRy %I}, M% )q_ls dlstllled t he bi sphenol is
crystallised, preferabl’y "crystallised several times or distilled, and

fully deioni sed water is used. The fully deionised water is preferably
desal i nated, degassed and/or desilicified, A 15 quality criterionis e.g.

the el ectri caFmboAHRELS W‘f’?‘cb%ﬁih‘-‘-@al?lm}at‘ﬂw utig rhegn preparedimresously t he

salts still | ed water in
the process accor%&j%\dglﬂpg&%ﬁiﬁl ﬁ(‘,‘é‘h %‘?\a l@:ara eﬁrillg‘gﬁ?gan el ectrical
conductivity of 0.2 S/cm (DN 38404 C 8) and an Si 2 concentration of 0.02

nmg/ kg (V@&B 3. 3. 1. 1{ or in each case | ess. The content of dissolved oxygen
Cin the 20 ful Thesselogmstal fopdstocks gre)pbtamedy a pseesdurenin Whighnin meéfemred| v

less than 100 BRBsiment the solvent is distilled, the bisphenol is crystallised, preferably
crystallised several times or distilled, and fuily deionised water is used.

The fully deionised water is preferably desalinated, degassed and/or desilicified. A
15 quality criterion is e.g. the electrical conductivity (sum parameter for ionogenic
substances of the salts still present in the water in traces), the fully deionised water
in the process according to the invention being characterised by an electrical
conductivity of 0.2 pS/cm (DIN 38404 C 8) and an SiO, concentration of 0.02
mg/kg (VGB 3.3.1.1) or in each case less. The content of dissolved oxygen in the
20 fully deionised water is preferably less than 1 ppm, preferably less than 100 ppb.
This oxygen content is preferably established for all the starting substances and

process steps.

In a further preferred embodiment, from the group of feedstocks at least the sodium
25 hydroxide solution, preferably additionally also the bisphenol, particularly preferably
the sodium hydroxide solution, the bisphenol and the water, most particularly
preferably the sodium hydroxide solution, the bisphenol, the water and the organic
solvent, are filtered at least once, preferably twice, most particularly preferably
stepwise three times, before the start of the reaction.
30
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of f i s washedawi t htharfeedstooks ard dowiind BeydCr]l WigEn} (a, Mis lardl Adr getalCor their
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polycarbonate phase separated off is washed with an aqueous liquid and
10 e) the washed organic polycarbonate phase which has been separated off from
the wash liquid is heated, optionally after a filtration, and filtered hot at least
once;

b) the organic solvent is separated off and
c) the polycarbonate obtained is worked up.

15
In a preferred embodiment, the reaction mixture is filtered in pi'oc&ss step d) directly
after the reaction and/or the resulting organic polycarbonate phase which has been
separated off is filtered and/or the organic polycarbonate phase separated off in
process step e) is filtered.

20 |

Preferably, at least two of these filtrations, in particular all three filtrations, are
performed.

In a preferred embodiment, filtration is performed at least once, preferably twice,

25 particularly preferably at least three times, in particular stepwise, especially in the
case of the hot filtration, In the case of stepwise filtration, coarser filters are used at
the beginning, to be then changed for finer filters. It is preferable to carry out the
filtration of the two-phase media in process step d) with coarser filters.

30 In process step e), filters of small pore size are used for the hot filtration. It is
important for this that the polycarbonate phase is present as a solution which is as
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performed at | east once, preferably twice, 25 particularly preferably at
| east three tjines, in particuylar.stepw se cially, in the case of the
hot fi1trati diomagsnpohs . Bassthle.s Ths, schrhiquert Hy Hosfing Xhe Peaapic; polyeartonate
used at the higgl RiBin fdheld® shill 8ontaind Pekfshel OF adueds whid figlid: 't 1S
preferable to carry out The filtration of thea(im-pﬁg*éﬂeﬁﬁggia i n process
step d) with Theawash lifirdt isrdissoB@d| lrerp and asceartsofutioh, is ffointez). sSThé peewbuslpor e
size are used,for the haot, fi.ltration. If i i nportant for this that the
pol ycar bonat edigipheed Impupfigs, dp particular the dissolved alhalkmeta] salfSprocipiiste 2o vw
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clear solution is formed. The previously dissolved inpurities, in
particul ar tha afdifiog tpdhe procgss desexibed shavesthe kpewn freezing-awt provess ca alsm
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10 Menbrane filters and sintered netal filters or also bag filters are used
as the filters

Membrane filters and sintered metal filters or also bag filters are used as the filters

for carrying out the filtration according to the invention. The pore sizes of the filters

are as arule 0.01 to 5 pm, preferably 0.02 to 1.5 pm, more preferably about 0.05 um

to 1.0 pm. Such filters are commercially obtainable, for example, from the

companies Pall GmbH, D-63363 Dreieich, and Krebsbége GmbH, D-42477
15 Radevormwald (type SIKA-R CU1AS).

Significantly better filter service lives are obtained by combination of the processes

according to the invention.

20 Performing the other process steps is known in general. Thus, the aqueous phase ié
emulsified in the organic phase during the reaction. Droplets of varying size are
then formed. After the reaction, the organic phase containing the polycarbonate is
usually washed several times with an aqueous liquid and separated from the aqueous
phase as far as possible after each washing operation. Washing is preferably

25 performed with very finely filtered, low-metal water. After washing and separating
off the wash liquid, the polymer solution is usually cloudy. The wash liquid used is
aqueous liquid for separating off the catalyst, a dilute mineral acid, such as HCl or
H3;PO4, and completely desalinated water for further purification. The concentration
of HCl or H3PO, in the wash liquid can be, for example, 0.5 to 1.0 wt.%. By way of

30 example and preferably, the organic phase is washed five times.
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technology is strand evaporation technology.

Compounds which are preferably to be used as feedstocks are bisphenols of the
15 general formula HO-Z-OH, wherein Z is an organic radical having 6 to 30 carbon

atoms, which contains one or more aromatic groups. Examples of such compounds

are bisphenols which belong to the group of dihydroxydiphenyls,

bis(thydroxyphenyl)alkanes,  indanebisphenols,  bis(hydroxy-phenyl) ethers,

bisthydroxyphenyl)  sulfones, bisthydroxyphenyl) ketones and o,0-
20 bis(hydroxyphenyl)diisopropylbenzenes.

Particularly preferred bisphenols which belong to the afore-mentioned groups of
compounds are 2,2-bis-(4-hydroxyphenyl)-propane (bisphenol A/BPA),
tetraalkylbisphenol A, 4,4-(meta-phenylenediisopropyl)-diphenol (bisphenol M),

25 1,1-bis-{4-hydroxyphenyl)-3,3,5-trimethylcyclohexanone and optionally mixtures
thereof. Particularly preferred copolycarbonates are those based on the monomers
bisphenol A and 1,1-bis-(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane.  The
bisphenol compounds to be used according to the invention are reacted with
carbonic acid compounds, in particular phosgene.

30
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e ot byl oo rRroRfiaes, i, FRIPOPEIROE GEPRUAE. Uprobemsma: Al o
the invention cRloPotbRrRAé,ChnW {dichlGroflefRhe 3fd dnfiRREU S didHlordficthant! @hd

phosgene. 30 2 3 APP, 2U0 WO 01/32746 PCT/ EPO0/ 10397 7 The pol yester
¢ carbonatés ar ehlvipobenrent drg preferahlywsedof t he bi sphenol s al r eady

The reaction can be accelerated by catalysts, such as tertiary amines, N-
alkylpiperidines or onium salts. Tributylamine, triethylamine and N-ethylpiperidine
are preferably used. A monofunctional phenol, such as phenol, cumylphenol, p-tert.-
15 butylphenol or 4-(1,1,3,3-tetramethylbutyl)phenol, can be used as a chain terminator
and molecular weight regulator. Isatin-biscresol, for example, can be used as a

branching agent.

. To prepare the high purity polycarbonates, the bisphenols are dissolved in an
20 aqueous alkaline phase, preferably sodium hydroxide solution. The chain
terminators optionally necessary for the preparation of copolycarbonates are
dissolved in the aqueous alkaline phase or added to this in bulk in an inert organic
phase in amounts of 1.0 to 20.0 mol.% per mol of bisphenol. Phosgene is then
passed into the mixer containing the remaining reaction constituents and the

25 polymerisation is performed.

Chain terminators which are optionally to be used are both monophenols and
monocarboxylic acids. Suitable monophenols are phenol itself, alkylphenols, such
as cresols, p-tert.-butylphenol, p-cumylphenol, p-n-octylphenol, p-iso-octylphenol,
30 p-n-nonylphenol and p-iso-nonyiphenol, halophenols, such as p-chlorophenol, 2,4-
dichlorophenol, p-bromophenol and 2,4,6-tribromophenol, and mixtures thereof.
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I nert organic solvents used in the procesg-are, for exanple,

di chl oronet hane, the various dichl oroethanes and chl oropropane conpounds,
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or opium sal tgidslri butyl am ne, triethylam ne and N-ethyl piperidine are
preferably used. A nonofunctional phenol, such as phenol, cunyl phenol,
p-tert. 15 butyl phenol or 4-(1,1, 3, 3-tetranet hyl butyl)phenol, can be used
as a chain tegm.nat.0 o ecul ht | ator.. |satin-biscresol,

for exanple, h‘mﬁ%l #elagmato ﬂprﬂvh%ﬁglﬁggme orpula(Brare the high purity

pol ycarbonates, the bisphenols are dissolved in an 20 aqueous alkaline

phase, preferably, i um hydroxi de solution. The chain term nators
optional Iy neces OH he prep ation of copolycarbonates are dissolved
I n the agueouR ne phase or ded to this in bulls in an inert organic

phase i ngamounts of 1.0 to 20.0 noL% per nol of bisphenol. Phosgene is then
passed iNto tRRefdixer containing the remaining reaction constituents and
the 25 polynerisation is perforned. Chain term nators which are optionally
to be used are both nnnophenols and nonocarboxylic acids. Suitable
nonophenol s e phen itself, al yIphenoI , ,such_as_cresols,

p-tert.-butyl Bhenols, ﬁregﬁ?yl Ml o2 p (5 ipbranched G- sadipr foeallyl 30
p- n- nonyl phenol anﬁdﬁmlso nonylphenol hal ophenol s, such as p-chl orophenol ,
2,4- dichl orophenol, p bronmophenol and 2,4,6-tribronmophenol, and m xtures

t her eof 10

The preferred chain terminator is phenol and p-tert.-butylphenol.

The amount of chain terminator to be used is 0.1 mol.% to 5 mol.%, in relation to
the moles of diphenols used in each case. The chain terminators can be added
i5 before, during or after the phosgenation.

Branching agents can optionally also be added to the reaction. Preferred branching

agents are the compounds which are tri- or more than trifunctional and arel known in

polycarbonate chemistry, in particular those with three or more than three phenolic
20 OH groups. |

By way of example and preferably, branching agents are also phloroglucinol, 4,6-
dimethyl-2,4,6-tri-(4-hydroxyphenyl)-hept-2-ene, 4,6-dimethyl-2,4,6-tri-(4-hydroxy-
phenyl)-heptane, 1,3,5-tri-(4-hydroxyphenyl)-benzene, 1,1,1-tri-(4-hydroxyphenyl)-
25 ethane, tri-(4-hydroxyphenyl)-phenylmethane, 2,2-bis-[4,4-bis-(4-hydroxyphenyl)-
cyclohexyl]-propane,  2,4-bis-(4-hydroxyphenyl-isopropyl)-phenol,  2,6-bis-(2-
hydroxy-5'-methylbenzyl)-4-methylphenol, 2-(4-hydroxyphenyl)-2-(2,4-dihydroxy-
phenyl)-propane,  hexa-(4-(4-hydroxyphenyl-isopropyl)-phenyl)-orthoterephthalic
acid ester, tetra-(4-hydroxyphenyl)-methane, tetra-(4-(4-hydroxyphenyl-isopropyl)-
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acids are benzoic acid, alkylbenzoic acids and hal obenzoic acids.

‘Pt ef erred chawoograrggtors are the phenols of the fornul ay@fmﬁ{s%R S
-al ky

hydrogen, tert.-butyl or a branched or unbranched C8- and/or

radical. The preferred chain term nator i-9-phenol and p-tert.-butyl phenol.
The amount of chain termnator to be used is 0.1 mol.%to 5 nmol.% in
relation to the noles of diphenols used in each case. The chain

termnators c gﬁ?n e 'ﬂuﬁiiu [ | 08,

Br anchi ng ageﬁkgggﬁop |%ﬁ? Itiili g{sgg’ e aﬁgg%gﬂ%ﬁ@ élg’ggﬂi’on. ?ﬁel*dg?’r"'ed
branchi ng agéihidrogyisenzbie scdpaimekic \Wbide tyadeict chloridé afdr3;3bia(8-methyl-4-
trifunctional and are known in_polycarbonate chem stry, in particular
those with t hiydoxyphapylk2taxgn2, dolel ic 20 OH groups. By way of
exanpl e and preferably, branching agents are al so phl orogl ucinol, 4, 6-
dimethyl -2,4,6-tri-(4-hydroxyphenyl)-hept - 2-ene,

4, 6- di meshy! - 2hé aRobht of Braf¥idng aientd RBAYAAlLY RMHBARRA is 0.05 mol.% to 2 mol.%,

1,3, 5-tri-(4-hydroxyphenyl)-benzene, 1,1, 1 tri-(4-hydroxyphenyl) 25 ethane,
tri - (4- hydr oxggaeintelatioh domthenpoles afdipBerlbhused iw eachinase. ( 4- hydr oxyphenyl ) -
cycl ohexyl] -propane, 2, 4-bis-(4-hydroxyphenyl-isopropyl)-phenol,

2, 6-bi s-(2- hydroxy-5'-nethyl benzyl) - 4-nmet hyl phenol ,

2- (4- hydr oxy piR& YrarcRingagbntsl Ea06©6Hher initially introduced into the aqueous alkaline
phase with the diphenols and the chain terminators, or added as a solution in an

10 organic soivent before the phosgenation.

Some, up to 80 mol.%, preferably 20 to 50 mol.% of the carbonate groups in the
polycarbonates can be replaced by aromatic dicarboxylic acid ester groups.

15 The polycarbonates according to the invention are both homopolycarbonates and
copolycarbonates and mixtures thereof. The polycarbonates according to the
invention can be aromatic polyester carbonates or polycarbonates which are present
as a mixture with aromatic polyester carbonates. The term polycarbonate stands
representatively for the polycarbonate substrates obtainable by the processes

20 according to the invention.- | |

The polycarbonates have average molecular weights M, (determined by

measurement of the relative viscosity at 25°C in dichloromethane at a concentration

of 0.5 g polycarbonate/100 ml dichloromethane) of 12,000 to 400,000, preferably
25 23,000 to 80,000, and in particular 24,000 to 40,000.

Shaped articles according to the invention which are produced from the high purity
polycarbonate substrates according to the invention are, in particular, optical and
magneto-optical data storage media, such as a mini-disk, compact disk or digital
30 versatile disk, optical lenses and prisms, glazing for motor vehicles and headlamps,

glazing of another type, such as for greenhouses, so-called double-walled sheets or
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hexa-.( 4- (4- hydr oxyphenyl - i sopropyl ) - phenyl ) -orthoterephthalic acid ester,

tetra-(4-hydr - met hane, tetra-(4-(4-hydroxyphenyl-isopropyl) 2 3
APB 2004 WO 8?@?%'}4)§CT/ EP00110397 -9 phenoxy) - met hane arRCI/EP /13397

1, 4bi s- (4", 4"-di hydroxytriphenyl)-nmethyl)ygenzene and 2, 4- di hydr oxybenzoic
acid, trinmesic acid, cyanuric chloride ana 3, 3- bi s-(3-net hyl - 4-

hydr oxyphenyl ) - 2- oxo- 2, 3 -di hydroi ndol e. 5 The anobunt of branching agents
optionally to sed is 0,05 nol.%tQ 2 nol.% again in relation to the

b
nol es of di ph@ﬂﬁ?‘g er ghesty |or salid sheats. pThesensheped guticles azenpioduced bgr

ond the whai n PSR aiolidin BodEUReRSEF driesscd B aithisior Hopriidae, o n
before the phpsaesnes using the pelycatbohdle 86cdiBing%o thé Rivendd ¥f ﬁﬁhafbﬁe o1l ar %0 Of

t he carbonate groups in the polycarbonates can be replaced by aromatic
di carboxyl i c A€ightester groups. 15 The pol ycarbonates according to the
inventiorkTare bot h honopol ycar bonat es and copol ycarbonates and m xtures
t hereof . "The pol ycarbonates according to the invention can be aromatic

pol vester car Tas preferred nidokRad WAL rfifge'fok @ tf cRTiER8112 090 1B 23,000, ffae "

aromati c pol yester carbonates. pol yc onate sta
represent at i v&rylefses anf glaring isa22,00(htoe32,000;t i that afixhaets ahd dollypwt damber

processes 20 _accor dj t i.nventjon. The pol ycarpbonates have average
nol ecul ar wei 6@‘?“'@5 W%gg‘ﬁ 3? r#ﬁpg bgﬂ Wﬁa’?ﬂk&\'ﬂéﬁ?"%ﬁ“ﬂ%@ redatgtp\the pyeighdsi t y
at 25C in di cm&ﬁgﬁbf@m%gﬁtconcent ration of 0.5 g polycarbonate/| 00 m
di chl oronet hane) of 12,000 to 400, 000, preferably 25 23,000 to 80, 000, and

in partil®ul ar 24,000 to 40,000. Shaped articles according to the invention
whi ch are produced from.,the hi urity, ] .
P (H-Jxe sgaped articles acco? gp to theymventlon optionally have a surface treatment,

for example a scratch-resistant coating.

To produce optical lenses and films or disks for magneto-optical data carriers, the
15 polycarbonates according to the invention are preferably used with a molecular
weight of 12,000 to 40,000, since a material with a molecular weight in this range
can very readily be shaped thermoplastically. The shaped articles can be produced
by injection moulding processes. For this, the resin is melted at temperatures of 300
to 400°C and the mould is in general kept at a temperature of 50 to 140°C.
20 |
To produce, for example, a sheet-like data storage material, the high purity
polycarbonate article according to the invention is used in known plastics injection
moulding machines suitable for this,

25 In addition to increasing the life of the filters, another advantage of the processes
according to the invention is that the resulting polycarbonate substrates are
distinguished by a particularly low number of fewer than 250, in particular fewer
than 150 defects per m*> measured on a 200 pum extruded film.

30 The following examples serve to explain the invention. The invention is not limited

to the examples.



pol ycar bonat e substrates according to the invention are, in particu?%rAm,mm
optical and magneto-optical data storage nedia, such as a mni-disk, '
‘tonpact di sk 1 gidal. 30 versatile disk, optical |enses '

gl azing for ng&gﬁhggqﬁgles and headl anps, gl azing of anotﬁgsrﬁ©%®ﬂf@%%m as
for greenhouses, so-called doubl e-wal |l ed_gheets or 2 3 APR 2001 WD 01/ 32746
PCT/ EPOO/ 10397 -10 hol |l ow chanber sheets or solid sheets. These shaped
articles are produced by injection noulding processes, extrusion processes
and extrusion SIOMFnDuIding processes using the polycarbonate according to
the invention abl e nolecular weight. 5 The preferred nol ecul ar

wei ght range for the data carriers is 12,000 to 22,000, that for |enses
and glazing is 22,000 to 32,000, and that of sheets and hol | ow chamnber
sheets is 28,mniq1e40,000. Al'l the nolecular weight data relate to the

wei ght - average nol ecul ar weight. 10 The shaped articles according to the

I nvention optionally have a surface treatnent, for exanple a

et o 0ot 1 o WstE e btyehboRb @S 1A PR AT bron BB R AG conliniisRias d et ' '
i nvention ar e vifleb&diadl Nydssgide Holution) 9 Intiked dfitoVEiditth Bfdrdadd (BNution 49itR 00,

since a material with a nolecular weight in this range” can very readily be
shaped t her mogkelusios apbf yoxygae shBEae dsodium chydroxide selution dusedd hapydiifferentt i on

nmoul di ng processes, For this,.the resin i |t ed t ratur.es of 300
Lo 400C and & RENFORETea Biritedp® deble D B bifioal sodiih ToRroidt solusige. 20
being diluted stilt further to a 6.5% sodium hydroxide solution with filtered fully
10 deionised water in order to dissolve the bisphenols. This sodium bisphenolate
solution is now filtered (0.6 pa filter) and used in the polycarbonate reaction. After

the reaction the reaction solution is filtered through a 1.0 pnom bag filter and
supplied for washing. In this, it is washed with 0.6% hydrochloric acid and then
post washed a further 5 times with filtered fully deionised water. The organic
15 solution is separated off from the aqueous solution and, after the organic solution has
been heated to 55°C, is filtered first with a 0.6 pa filter and then through a 0.2 pa
filter.  After isolation, poly-2,2-bis-(4-hydroxyphenyl)-propane carbonate is
obtained. The polycarbonate has an average molecular weight of M, = 26,000.

20



To produce, for exanple, a sheet-like data storage nmaterial, the highyz APR 2004
purity polycarbonate article according to the invention is used in known
‘pl-asti €s i nj eqlsi di ng machi nes suitable for this. 2 A ] to

I ncreasi ng th§bpﬁpgsgﬁﬁﬁhe filters, another advantage of tﬁ%tgpggggégégy
according to the invention is that the red@l-ti ng pol ycarbonate substrates

are distinguished by a particularly | ow nunber of fewer than 250, in
particular fewer than 150 defects per n2 neasured on a 200 m extruded

film 30 The ﬁg@horﬁng exanpl es serve to explain the invention. The

I nvention is mted to the exanples. 2 3 APR 200 WO 01132746

PCT/ EPOO/ 10397 -11 Exanples Exanple 1 5 To prepare the pol ycarbonates, BPA
(BPA is broug ] ' ' i d
solution) is|mxed into sodi urggdiginhydioxie!solvtion
oxygen. The dadium bvdroxide saol yution dised ha dj
and purities|(see Table 1), Jthe orilgi nal spdi um h2dr oxi de
diluted still - ! i i

fully 10 dei ¥%®aOkhter in ¢rder t80di ssol e the H spheng
bi sphenol ate E L , e Bpfii |

jiialiby excl usion of_

soluti®n bei

| s. Th32;%sodi u

pol ycar bonat 4 FCdBR on.  Aft the P&8ction fsol uti ®R2i s
filtered thr(vazqqg. U promybag T4 {er_andf suppigzdTor [washi Ty IS,
it is washed w 0.6% hydr §chl ori’c acid ahd then post ashed a %urther 5
times with fillMg@gany ul |y d¢i oni seglswat er. | The orggani ¢ 14 sol ut<gn i's
separ at ed off - us.solution.anfl after the or i i has
been heated tfNidepm)is filtgred fi®2t withfa 0.602filter] and <&} t hr ofgh
$20.2a Cr (ppm) 04 0.25 <0.01

Zn (ppm) 0.1 0.05 0.06

Total (ppm) 3.9 1.56 <03

Conc. in 100% NaOH 1 | 2 3

Fe (ppm) 1.4 0.9 0.06

Ca (ppm) 4.0 0.8 <0.3

Mg (ppm) 1.0 0.4 <0.3

Ni (ppm) 0.4 0.4 <0.03

Cr (ppm) 0.8 0.5 <0.03

Zn (ppm) 0.2 0.1 0.19

Total (ppm) 7.8 3.1 <09




filter. After isolation, poly-2,2 bis-(4hydroxyphenyl)-propane car b%?t‘g blﬁ]l.
obt aj-hed The pol ycarbonate has an average nol ecul ar wei gh'zj of kl\lANd: dé B:
‘20 2 3. APR 20 2746 -12 Table 1 PCT/EP00110397 Sodium r oxi de
sol ution qual ﬁ?v@g%/%%mwowsz% Fe (ppm 0. 70. 460.02 Ca ( POJ10397 1
My (ppm 0.50.2<0.1 N (ppm 0. 20.2<0.01 Cr 16ppm) 0. 40. 25<0. 01 Zn
(ppm 0. 10. 050. 06 Total (ppm 3.91.56<0.3 Conc. in 100% NaOH123 Fe
(ppm 1.40.90.06 Ca (ppm4.00.8<0.3 My (ppm 1.00.4<0.3 N (ppm 0. 40. 4<0.03
Cr (ppm 0. 80. 5T<%.]e023 Zn (ppm 0. 20.10.19 Total (ppm7.83.1<0.9

a

Sodium hydroxide solution from experiment
Filter service life 1 2 3
Before the reaction | 12h 10d 30d
0.6 pa filter
After thereaction §24h 3od >60d
1.0 pa filter
End filter 1 = 12h 3d 21d
0.6 pa filter '
End filter 2 =
0.2 pa filter

Films are extruded from the polycarbonates prepared with sodium hydroxide
solution from experiments 1 to 3 and these are subjected to a film laser scan test by
5 means of the known method described below.

The extruded film is 200 pum thick and 60 mm wide. An He/Ne laser ("spot
diameter” of 0.1 mm) scans the film with a scan frequency of 5,000 Hz across the
width and a transportation speed of 5 m/s in the longitudinal direction. All defects

10. which cause scattering of the laser beam passing through (from 0.10 mm diameter)
are detected by a photomultiplier and counted by software. The number of optical
defects per kg of polycarbonate or per m? of film is a measure of the surface quality
of this film and of the purity of the PC.
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sol ut.i'on from experinment Filter service |ifel23 Before the reactionl 4158"

‘430 d 0.6 fl|t§F % he reaction24 h30 d>60 d 1.0 filter _End filter 1=12
QB f3374 o

h3 d21 d 0.6 u nd filter 2 = 0.2 filter Filns are EGFEFOQ/103

t he pol ycarbonates prepared w th sodi um hygyoxide solution from
experinents 1 to 3 and these are subjected to a filmlaser scan test by 5
means of the known method described bel ow. The extruded filmis 200 mthick
and 60 nun wi de. An He/ Ne |laser ("spot dianeter” of 0.1 my scans the film
with a scan f ncy of 5 000 Hz across the width and g transportation
speed of 5 m sEvaluatien Df)ngmdlt!lﬁhnwiﬂrmlnsenmannﬂ def ects 10 which cause
scattering of -the—+easer—beampassthAeg +h-oueh—(+em-0—10-—-mmidia

detected by

D

phot omul ti pl i er] EnBrepatedath sadiums hydpoxide sofsionfrrar  of

optical defegts per kg of pqlf% te or per n2 of filmis a neasure pf
the surface quality of this m and of the purity of the PC.

# perﬁ surface area I 2 3
0.10-0.30 mm 121 64 23
>0.30 mm 148 96 35
Total 269 . 160 58




2 3 4PR 200b WD 01/ 32746 PCT/ EPOO/ 10397 -14 Eval uation of extruded 25IEPP
with a-laser scanner PC prepared with sodi um hydroxide solution fro 1004
‘txperiment # per msurface areal23 0.10 - 0.30 minl1216423 > 0.30 nMM489635
Tot al 26916058 13 APP 204 15 Clainms 1. Process for the preparation of

pol ycar bonate by the phase boundary progcess, in which

di hydr oxydi aryl al kanes in the form of ?ﬁeir al kali metal salts are reacted
W th phgﬂg@ﬂﬁ in the heterogeneous phase in the presence of sodi um

hydr oxi d tion and an organic solvent, characterised in that a) the
feedstocks have a total netal content of no nore than O. 5 ppmof Fe, Cr,

L\react i on | S 2/8’5%9‘:5? @l‘ﬂ' %]EI%LEaﬁ?tF%hQPP@agﬁS?@ie §y1§'ﬁ? th‘ a4 n’gﬁ%hgingani c

pol ycar begadie diyansk 1ya RPAAIRARY R fhel formesh adiMalkhl @ﬂetalaéﬂlﬁoﬂw‘é deaaeu Gith
optionally after a I'tration, and e) the washed organic polycarbonate

phase vmlphhsge;as 1ménememwma¢®cplmef infthe presenge ofisadiumi hydrekids stivtipreand an
8?;;?1{]2' a;';;ll'f‘bc':ﬁeorlYeélt bﬁr gpa‘%naftﬁqgnal |tered hot at | east once; b) the

a) the feedstocks have a total metal content of no more than 0.5 ppm of Fe,
Cr, Ni, Zn, Ca, Mg and Al metals;

d) the aqueous phase formed during the reaction is separated off, optionally
after a filtration, and the organic polycarbonate phase separated off is washed with an
aqueous liquid, optionally after a filtration, and

€) the washed organic polycarbonate phase which has been separated off from
the wash liquid is heated, optionally after a filtration, and filtered hot at least once;

b) the organic solvent is separated off and

c) the polycarbonate obtained is worked up.

2. Process according to claim 1, characterised in that the feedstocks contain less than
0.2 ppm of metals.
3. Process according to at least one of the preceding claims, characterised in that the

sodium hydroxide solution used contains not more than 0.5 wt.% alkaline earth metal
and/or not more than 0.5 wt.% Fe, in relation to a 100 wt,% NaOH content.

4. Process according to at least one of the preceding claims, characterised in that in
addition to the sodium hydroxide solution, the feedstock bisphenol is also low in Fe, Cr,
Ni, Zn, Ca, Mg and Al metals.

5. Process according to at least one of the preceding claims, characterised in that from
the group of feedstocks, at least the sodium hydroxide solution is filtered before the start

of the reaction.



c) the polycarbonate obtained is worked up. 2. Process according to c;)ﬂ)rp}
» Clranacterised in that the feedstocks contain less than 0.2 ppm czf 2004

tals. 3. Process according to at |east one of the preceding clains,
characterised in that the sodium hydroxide solution used contains not nore
than 0.5 wt.% al kali ne earth netal an%or not nore than 0.5 wt.% Fe, in
relation to a 100 wt. % NaOH content. 4.7 Process according to at |east one
of the prgecedipigeess abdBrding N8 ALK ione bfi te (phdteding clAfR] ChaRctbfsed @ tadi um
hydr oxi de sol ution, the feedstock bisphenol is also lowin Fe, C, N, Zn,
Ca, My arterd witea gbre siz: offessdhans? pmoase usedgn the last filbatéon ssagesof t he preceding
clains, characterised in that from the group of feedstocks, at |east the
sodi um hydroxi de solution is filtered before the start of the reaction. r
2 3 APR Z004 ¥olycrboRite (dtfindi< BY ai Ristione df thepdtesdéedeTined i@ the recsdingy
clains, characterised in that filters with a pore size of less than 2 m
are usedclamshe |ast filtration stages. 7. Pol ycarbonate obtainable by at
| east one of the processes defined in the preceding clains. 8.
Pol ycar bonat e, characterised by a nunber of |ess than 250 defects per nR
measur ed 8. on PohRArbEnsws] chatRterised BY a Aumbscofibssahipo 5O defbars péremimenteirédried i n
claim8 for the production of transparent shaped articles. 10. Use
accor di n@ntac209 wm gxgudedfilmact eri sed in that | aser-readabl e data storage
media are produced as the shaped articles. 11. Shaped article produced
from pol ycarbonate as defined in one of clainms 8 and/or 9.

9. Use of a polycarbonate as defined in claim 8 for the production of transparent

shaped articles.

10.  Use according to claim 9, characterised in that laser-readable data storage media

are produced as the shaped articles.

11.  Shaped article produced from polycarbonate as defined in one of claims 8 and/or 9.



