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and storage media fieids.

20 Optical data recording materials have recently been used to an increasing extent as a
variable recording and/or archiving medium for large volumes of data. Examples of
this type of optical data memory are e.g. CD, super-audio-CD, CD-R, CD-RW,
DVD, DVD-R, DVD+R, DVD-RW, DVD+RW and BD.

25 Transparent thermoplastic materials, such as for example polycarbonate and
chemical modifications thereof, are typically used for optical storage media. A
substrate material that is suitable in particular for write-once-read-many times and
also for write-many times optical discs is printarily aromatic polycarbonate, in
particular polycarbonate based on bisphenol A. Polycarbonate is also suitable for the

30 production of moulded parts for the automotive glazing field, such as e.g. for light-
scattering windscreens. This thermoplastic material has exceptional mechanical
stability, 15 less susceptible to changes in dimensions and is characterised by high

transparency and impact resistance.



BMS 06 018- t wwdn..order to nmenory |arger volunmes of data on
a data carriV\%I,Ol% 0601% Wd teh as the DVD were devel oped after CDs.

These enable for exanple the storage of feature filnms as a result of
the increased storage capacity. Thus, a BVD has 6-8 tinmes the 5
take-up capacity of a CD. This was nmade possible by the use of

smal ler pits, smaller track spacings and a reduction in the |aser
wavel ength from about 780 nmto about 6 nm for, DVDs. Furthernore
the- nuner 1 calnasar il Fetd PRgHFs PRdubin Sgurdaise inabehas the
10The devel opyent wefe d&ldped MReS CHACThak Gable 1IP-MRplehhERIGERSH Fature
DVD) or the so-called blu-ray disc (BD) again operate with shorter

| aser wavel erignissis 4 resulhof s merdasel Bpage capieily. Thaises YRJwsthd tiogh the
transpargnt cover | ayer terj{al.(e.g. PCfilm. 15This.nmeans that

the'rbaqu r emarremraEEty Bha B toin S med® baseblihy B Honot FEATS aftdorter
passes or therfR%phci ﬁ@h@}er@MW&mhMa&hw%eﬁ F3hl MWHuPFEE & & Sout

i ncreasingly stringent. e higher the storage density of the

particul ar mediSum ferHaVhis ghwtheameretthe nnmgtidal eperhirs of the@pticgweadout system
particle content.s%)l_ | gced on the quality of the substrate material.
Def ects in th&*dt §$§f’ate | ayer through which radiation is transmtted
and in 20the cover material through which radiation is transmtted

| ead to errors in the readout process. Thus, defects, in particular

t hose t hat cafhe developotenivpf hew liamiagsachbe arg. diD-IHED (bizt alensiyBVEMor the
are of particula evance wWith regard to.an errqr-free readoyt

o ocass s Healied Blurgdaive Ah derBitberan firh it et BEVHFRIES I8 fherpase
as e.g. dust graf BrLlesdRE (ARE Hladeahid eagtr’éﬁ@%reﬁé‘@o@éﬁ%é? rﬁ&@ﬁ&lrge. . PC
scatter the |laser beam As a result of lowering the wavel ength o gthe
readout | aserfilm)hose particles whose absorption or fluorescence lies
within the wavel engths of the | aser used, can al so cause problens. In
the case of a HD-DVD (high density DVD) or blu-ray disc, for exanple,

these ajg wavaliep@hhSthat the requirements placed on the substrate through which the radiation
passes or the cover material through which the radiation passes are increasingly

stringent. The higher the storage density of the particular medium, the higher are the

requirements {e.g. lower particle contents) placed on the quality of the substrate

material. Defects in the substrate layer through which radiation is transmitted and in

20 the cover material through which radiation is transmitted lead to errors in the readout

Process.

Thus, defects, in particular those that can interact with the laser beam of the readout

system, are of particular relevance with regard to an error-free readout process.
25 These include, as is well-known, foreign particles such as e.g. dust particles or metal

particles that can absorb and/or scatter the laser beam. As a result of lowering the

wavelength of the readout laser, those particles whose absorption or fluorescence

lies within the wavelengths of the laser used, can also cause problems. In the case of

a HD-DVD (high density DVD) or blu-ray disc, for example, these are wavelengths
30 between 400 nm and 410 nm.

High-quality extruded films for which these substrate materials are also suitable are

used primarily in the electronics sector, for decorative and functional blinds in the
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20

The object of the invention was therefore to provide a process for the filtration of
polymer melts, in particular polycarbonate melts, that enables the separation of
fluorescent particles from polycarbonate and enables a substrate material with a low

fluorescent particle content to be obtained.

25
JP 04342760 (1992) describes a melt filtration process for highly viscous
polycarbonate. The melt filtration process described therein is performed using filter
media with a pore size of 20 pm. The filter medium is not specified in any more
detail. The retention of fluorescent particles is not mentioned.

30

EP-A 1156071 describes a passivation process for filter media with weak acids such
as e.g. phenol. This achieves an improvement in the yellowness index of the filtered

material. Fluorescent particles are not described. This method and a filtration process
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15 through filter media with a pore size < 40 pm. However, nothing is said with regard
to the thickness of the filter layer, which is a critical quantity in order for the
particles described here to be retained. No method is reported that retains
fluorescent particles with specific viscous properties. The filter media are not
pretreated.
20
JP 2003048975 describes the production of polycarbonate in a melt
transesterification process. In this process the moleten raw materials are subjected to
filtration through a passivated filter. There is no mention of the formation and
separation of fluorescent particles. The method according to the invention differs

25 from that described in JP2003048975 because in the Japanese laid-open document

the raw materials and not the polymer melts are filtered.

None of the documents mentioned above describes the filtration process according to
the invention or mentions the concentration of fluorescent particles in the
30 polycarbonate. The methods mentioned above do not lead to an effective reduction

in the number of fluorescent particles in polycarbonate.

It is known that substrate materials for optical data storage contain foreign bodies.
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cannot be removed, nor their concentratlon owered In an extrusion process by the

addition of water.

It was found that substrate materials, in particular substrate materials based on
polycarbonate, contain particles that exhibit fluorescence within the critical
25 absorption spectrum described above for a blue laser (400 to 410 nm). Surprisingly,
it was found that a large proportion of these fluorescent particles have different
rheological properties from those of the polymer matrix (polycarbonate) itself. These
defects found in substrate materials can lead to flow distortions in the final injection
moulded part, such as for example an optical disc. Thus, the rheological properties

30 of these particles differs from that of the polymer matrix.

The fluorescent particles in granules and the fluorescent flow distortions in injection
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that the fluofesdent bodies ex axatlon behavi our. After
detected by a scanner durlng the production process. The faulty discs are rejected.

The optical defect on an injection moulded item can in the case of a disc attain a
length of several millimetres. The defect is oriented in the direction of flow, i.e. in
20 the case of optical discs for optical data carriers it si oriented radially. There is a
fluorescent flow distortion within this optical defect. It was found that the
fluorescent flow distortions, e.g. on discs, have a length/width ratio of 2 — 30, on
average of 5 — 15. The length of the fluorescent flow distortions is between 10 and
200 pm. These values depend strongly on the machine parameters set during the

25 injection moulding process, in particular on the cycle time.

It was also found that the fluorescent bodies exhibit relaxation behaviour. After
these fluorescent flow distortions have been conditioned for 2 minutes at 300°C, the
length/width ratio is found to be about 1, i.e. the longitudinal fluorescent flow
30 distortions relax to give a spherical body; i.e. these fluorescent bodies can be
thermoplastically deformed, but do not have sufficient solubility in the polymer

matrix.
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hue, sat urat ((ORTSERES) PATETIST 5 MaReed 8 b i tntitingamor the dilwminghgn. ofery the

particles w ti5&vbalA6dsehileS foufid C @leOHte QEI%GCIQLBH &lerage Gbort 28N Me colour

particles, such as“e.g. dust, are not taken into account. The' | arger

t he nunber ofsafuratmngs oerverpge fl b€ depsts @ahd shecard twi intessineision dviamgpd P diits,
I h [ h ili f i ni fl

glr gtn ch)r te ‘?Q)nts Iel;.p rqe? glg'qu;fg e Ena?rbp Enot %bclaselz ;[)%/ pc())lyca? (En%lten&cgglpactocy},sc) is given by a

hue value of about 75° a colour saturation of on average 133 digits and a colour

intensity of on average 36 digits. In order to give the correct colour site of the
particles and the matrix, the values for hue, saturation and intensity have to be
combined. In this way only particles with a characteristic colour are counted, i.e.

25 other particles, such as e.g. dust, are not taken into account.

The larger the number of fluorescent particles of a certain size in the polymer
granules, the greater is the probability of obtaining flow distortions in the final
injection moulded item. This raises the rejection rate of the particular product.
30 Surprisingly, it was found that not all fluorescent particles lead to flow distortions,

but only particles of a certain size. Fluorescent particles that lay below the flow

distortions were prepared from optical discs and relaxed in the melt as described
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material, prefignabl #omeR gﬁop%'t}’ctﬁé RBRRL Gherkibid éx?st&l‘“ofaslé#yﬁ'alfiﬂ’% ﬁg?%e
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hi gh-quality o cti |te and _h gua ,
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properties. ‘}r/}@‘c’ﬁ PAFORREMCS | tration process it was possible
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production of data carriers, in particular those data carriers that
are reathw t HThe elgedtds echibveghliy pmidi@ b speridlanelt fitrgpioadirctaso foradeparating
hi gh-quality injection noulded it . The invention provides a

process for  t3 s flygregeenypagiclesy L l%l? B@ﬁ&?@lyawap%g Eeauige|Patticlop With the
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perneation c f1:omat ography£ is fil tered t hough at | east one
non- woven st rifERERLPIOGRS] i ap §ostblgde @rqql,l%aéﬁ‘@sqaég,@,atepg{ F}@i Lﬁﬁmfé\‘»’le for

thin mejal WHesrodlRfotVof 88tadatrists 2 Stidflar AHE AN Roficdd thalWe read with

blue laser light, as well as for the production of high-quality injection moulded

items.

The invention provides a process for the filtration of polycarbonate, characterised in
20 that the melt of polycarbonate with an average moleecular weight (weight average)
of 14,000 — 30,000 g/mole, preferably 15,000 — 29,000g/mole and particularly
preferably 16,000 — 22,000 g/mole (determined by gel permeation chromatography)
1s filtered though at least one metal non-woven structure consisting of more than one
layer (stratum) of thin metal wires. The wires are stapled to form layers and may
25 optionally be stabilised by thicker supporting wires. The metal non-woven structure
consists of wires of e.g. V4A steel, e.g. with the material number 1.4571. The
supporting wires may consist of e.g. V4A 1.4571 or V2A 1.4541 or steel with the
material number 1.4310. The non-woven structure has a thickness of 5 mm to 0.1
mm, preferably 1 mm to 0.2 mm. The non-woven structure is built up from
30 alternating layers of different density (i.e. with different pore sizes). The densest
layer 1s preferably located in the middle of the non-woven structure. The densest
layer is preferably 0.05 to 0.2 mm thick. Furthermore, the densest layer preferably

consists of thin wires with a diameter of 1 — 20 pm, more preferably 2 — 10 pm,
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be e eved PSR A Y OGOUGT Stapa R remeSaRepraied Hhpel Bsermig taeth or
acid, e.g. Nidimiler @&leHaR%thdtiabd hed 36 bchpoRt thO¥oehRGES PRk RhNYe 2t GES to
are preferably 2 to 10, particularly preferably 2 to 8 and I n
particul@r 2 thofrenl anders. fad@siod thesupipbndan-gowtn stgsturper f or at ed sheet s,

expanded nmetal or simlar materials that are used to support the
non-woven structure can be attached to 10the front and rear faces of

the metal nonppONRAL re. ' ' r
per f or med uncr;rer pr eggﬂ?gﬁgépérlgfg gggﬁlllibgr?aﬁeg?gggelgﬁo SIP?G ofa%g@beghj ,kééisunres
particul ar atofB0ot3d 1@ ibparticWlBi hiel f tol30eérar.non- woven structure and all
nmetal surfaces of the filter may be thermally pretreated. Thernal
pretreatnment may take place in a protective gas atnosphere such as

ni trogeps or aFGomi@monlydfnVeludRld ¥51 A1 ARG S Y thAR1té thay be thermally
20Thermal pretreatnent 1s

preferably in an oxidative atnosphere.
general | y perfreireatall. hemnmalpetmaiment nofy tA@0law@ 14 2G0Qectiiengn dimappberetsheh
type of conditianing and the correspondi ng conditioning tenpe agure.
The dur at i on B HAETHE] Ai50B el #ho ARIOALYG AFEFRITY SHChiER dite Prejerably in an
hours, prefergbdyivé affhéiph&e. to 30 hours and in particular 10 m nutes
to 24 hours, and depends on the type of conditioning. 25 Thernal
pretreatnment may be carried out by annealing the netal surface in a

flane, conditioning in a nuffle furnace or in a fluidised bed. or
by condtdi onf g BeGFREa s ﬁaneaﬁl.fly goanmed al fermperatiresof 200°% 1860°c,

depending on the type of conditioning and the corresponding conditioning
temperature. The duration of thermal pretreatment is generally 1 minute to 48 hours,
preferably 2 minutes to 30 hours and in particular 10 minutes to 24 hours, and

depends on the type of conditioning.

25
Thermal pretreatment may be carried out by annealing the metal surface in a flame,
by conditioning in a muffle furnace or in a fluidised bed or by conditioning in a
circulating air oven.

30 When annealing the metal surface in a gas flame, the temperature is generally

between 600 and 1500°C, preferably between 800 and 1200°C, when conditioning in
a muffle furnace the temperature is between 300 and 1000°C, preferably between

600 and 900°C, and when conditioning in a circulating air oven the temperature is



30When annealéglg d%@ﬁ' f@_lﬂ surface in a gas flane, the tenperature is
general |y bet 00C, preferably between 800 and 1200C
when conditioning in a muffle furnace the tenperature i s between 300
and 1000C, preferably between 600 and go;, and when conditi oni ng in
a circulating air oven the tenperature is BMS 06 018-WD-nat - 10 -
200 to 500C, FWdbePakl, prdoeblyd0400€00°Che dur ati on of thermal
pretreatnment at tenperatures above 600C is generally 1 mnute to 1
hour, in the tenperature range 300 to 700C it is generally 30 m nutes

to 5 48 hour sthePd@hE6RBE Yn3Malbritkgendn® a?’%nkg%éiﬁnesiaBo@@G@d)“_@“lsaéen%ratH? 1
25 hours, and at tenperatures of 300 to 500C the duration is

general |y 1 troind8 thdulray, iprtkd tenpistajui? range3P0Ho T0Q°C it rs graetally B0anindtes o
25 hours. Fl ayg t he tal parts trea by anneal i may ke place
in a samd or ‘Q B&HF’S]&??@E@@’ 3@0’?%“%'&%{’&3]8}’%%%?3‘6‘@@8 i ?% gf’“rs’ and at
non- woven st righuheirdd & 0'th Is@ydcafﬂeydupﬁtﬁ)}iﬁg aBheraIfONEY 48 AR ﬁ&fg?at%gf % go

500C, preferably 250 to 450C, in particular~300 to 400C, ftor u
hours, pref erdbhoursl ingagicubour ®, 25 howar Flamingthe8né¢tel 26tshtozatasl byAannealing

tenperature of 350C for,24 hqurs is very particularly preferred.
15Usi ng this wﬁgﬁp&emqwﬁgﬁmdﬁeﬁge unber of fl uorescent

particles with a particle dianmeter of 5 - 250 pmin the pol ycarbonate
can be greatly reduced. In particular, the nunber of particles that
have a parti cTle dictaretueiaceyr efather filthanosbGvayen i strugueatatey patidulady . preferably

conditioned at 200 to 500°C, preferably 250 to 450°C, in particular 300 to 400°C, for
up to 35 hours, preferably 4 to 30 hours, in particular 8 to 26 hours. A temperature of
350°C for 24 hours is very particularly preferred.

15 Using this method of filtration, the number of fluorescent particles with a particle
diameter of 5 — 250 pum in the polycarbonate can be greatly reduced. In particular,
the number of particles that have a particle diameter greater than 50 pm is greatly

reduced.

20 The polycarbonates according to the invention are produced, inter alia, using the
phase interface process. Many variants of this process for synthesising polycarbonate
have been described in the literature; for example reference may be made to H.
Schnell, Chemistry and Physics of Polycarbonates, Polymer Reviews, vol. 9,
Interscience Publishers, New York 1964, p. 33 et seq., to Polymer Reviews, vol. 10,

25 "Condensation Polymers by Interfacial and Solution Methods", Paul W. Morgan
Interscience Publishers, New York 1965, chap VIIL, p. 325, to Drs. U. Grigo, K.
Kirchner and P.R. Miiller "Polycarbonate" in Becker/Braun, Kunststoff-Handbuch,
vol. 3/1, Polycarbonate, Polyacetale, Polyester, Celluloseester, Carl Hanser Verlag,
Munich, Vienna 1992, pp. 118-145 as well as to EP-A 0 517 044.

30
In accordance with this process the phosgenation of a disodium salt of a bisphenol
(or a mixture of different bisphenols) added to an aqueous/alkaline solution (or

suspension) is carried out in the presence of an inert organic solvent or solvent
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di sodium salt of a bisphenol (or a m xture of different bisphenols)
added to an aqueous/ al kaline solution (or suspension) is carried out
in the preseriphefolathat nase tsugakjarfor tholpyehiction of gpalgratbonBivs t06be used in
018-WO nat m xtur.e that. fotbms.a second phase. Tr}ﬁ olhia‘&ocar bonat es .
that are for Mt EMFOWTEh BF o 1PPREEht fmi 1T y 1A fre DEFIGANNENH Ky 180reiped;
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phase i ¥ f i ndii$-(hydemapberst)-subftdeshe bps{hydanxyphenty8-dtiers,s o bat@gdroxyphenyl)-
S5therefrom by a vari et f wor ki ng- steps. D phenol s that are e
suitabl e for KeH@eHy ch)eﬁ]évfﬁ%m‘?e ﬁrsyt%g?%nﬁﬁé@%&wge%@wqfwd%& oL, o-bis-
accordance w ' .| ofui :
resorci nol, oflhg(g/rgr %‘75?’12?3% ?ﬂgt?eg-z%%%’d%iyp rg%ly l{f_!:% Egggg?yﬁted and ring
bi s- (hydr oxy fatpghited ymhpalodanes, 10 bi s- (hydroxyphenyl)-sul fi des,

bi s- (hydroxyphenyl) - et hers, bis-(hydroxyphenyl)- ketones,

bi s- (hydr oxyphenyl) - sul f ones, bi s-(hydroxyphenyl) -sul f oxi des,

o B Uil OB OB e 21 kbt
phenylpropane, 1,1-bis-(4-hydroxyphenyl)-phenylethane, 2,2-bis-(4-hydroxyphenyl)-
propane, 2,4-bis-(4-hydroxyphenyl)-2-methylbutane, 1,3-bis-[2-(4-hydroxyphenyl)-
2-propyl]-benzene, (bisphenol M), 2,2-bis-(3-methyl-4-hydroxyphenyl)-propane,
bis-(3,5-dimethyl-4-hydroxyphenyl)-methane, 2,2-bis-(3,5-dimethyl-4-

20 hydroxyphenyl)-propane, bis-(3,5-dimethyl-4-hydroxyphenyl)-sulfone, 2,4-bis-(3,5-
dimethyl-4-hydroxyphenyl)-2-methylbutane, 1,3-bis-[2-(3,5-dimethyl-4-
hydroxyphenyl)-2-propyl]-benzene, 1,1-bis-(4-hydroxyphenyl)-cyclohexane and 1,1-
bis-(4-hydroxyphenyl)-3,3,5-trimethyl-cyclohexane (bisphenol TMC) and mixtures

of these.
25
Particularly  preferred diphenols are 4,4-dihydroxydiphenyl, 1,1-bis-(4-
hydroxyphenyl)-phenylethane, 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) and
30 mixtures of these.

These and other suitable diphenols are described in e.g. US-A —PS 2 999 835, 3 148
172, 2 991 273, 3 271 367, 4 982 014 and 2 999 846, in German laid-open
specifications 1 570 703, 2 063 050, 2 036 052, 2 211 956 and 3 832 396, French



15Preferred di 4t 41- di hydr oxydi phenyl ,

2,2-bis-(4-h - phenyl pr opane,
1,1-bis-(4-hydroxypheny|)-phenylethane 2, 2-bi s- (4-hydroxyphenyl) -
propane, 2, 4-bis-(4-hydroxyphenyl)-2- me"t}r?y1 but ane,

1, 3-bi s-[ 2- (4- hydroxyphenyl) - 2-propyl]-benzene, (bisphenol M,

2, 2- bi s- ( 3- metatent - U- i@dﬁb&ymélrﬁymmpgmphn'éﬂ Schnell, Chemistry and Physics of
bi s- (3, 5-di 14h droxyphe t ha di net hy1- 4-
20hydroxyphgﬁ%@§ bt}oélﬂ B’t%? ?Cé]ﬂélbﬁ’%ﬁﬁﬁ'?%aﬁ)g E’Jhg%ﬁtl)seqs’ugf b&?eet
2,4-bi s- (3, 5-gegl n‘ﬁkf"ﬁﬁl"‘[ﬂGhY;@%rﬁﬁd’ POEyehbteg: Hﬁdﬁbbi@‘é?@@ﬁﬁcarbonate Science and
1, 3-bi s-[ 2- (3, 5-di net hy1- 4- droxypheny1)-2 propyl] benzene,
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bi s- (4- hydr oxyphenyl) -3, 3, 5-tri net hyl - cycl ohexane (bi sphenol TMC) and
m xtures” of these. 25 Particularly preferred diphenols are

4,4' -di hydro .
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possible.

The monofunctional chain terminators required to control the moleecular weight,
such as phenol or alkyl phenols, in particular phenol, p-tert.butylphenol, iso-
15 octylphenol, cumylphenol, their chlorinated esters or acid chlorides of
monocarboxylic acids or mixtures of these chain terminators, are either added with
the bisphenolate(s) in the reaction or else at any other point in the synthesis, as long
as phosgene or chlorinated carboxylic acid end groups are still present in the reaction
mixture or, in the case where acid chlorides and chlorinated esters are used as chain
20 terminators, as long as sufficient phenolic terminal groups of the polymers are
available. However, the chain terminator(s) is/are preferably added after
phosgenation at a site or a time when phosgene is no longer present but the catalyst
has still not been metered in, or they are metered in before the catalyst, together with

the catalyst or in parallel with the catalyst.

25
Any branching agents or branching agent mixtures being used are added to the
synthesis in the same way, but generally before the chain terminators. Trisphenols,
quaternary phenols or acid chlorides of tri- or tetracarboxylic acids are generally
used, or else mixtures of polyphenols or acid chlorides.

30

Some of the compounds with three or more than three phenolic hydroxyl groups that

can be used are for example
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: iq t he nonograph "H. Schnell, Chem stry and
Physi cs of Potyearporatestai nterscience Publishers New York 1964, p.
28 et seq.; p. 102 et seq.", and in "D.G_Legrand, J.T. Bendler,
Handbook of Pol ycarbonate Sci ence and TEE%hology, Mar cel Dekker, New
York 2000, p. 72 et seqg.” 5 In the case of honopol ycarbonates only
one di phenol phdoroglidinewhereas in the case of copol ycarbonates severa
di phenol s are used, wherein obviously the bisphenols used, as al so
all other chem cals and auxiliary substances added for the synthesis,
may be cont amg gateehvili b el sl WL their own synthesis,
handl i ng and §?§raggwﬁd’66533§§EF§§?Q§?®H§%S%E??]is desirable to work
with raw materials that are as cl ean as possi ble. The nonofuncti onal
chain termnators r ired tog.caontro] t nol eecul ar wei ght, such as
phenol al K gdﬁﬂgﬁgg%?%f *§§D%FE%PE?UB B p-tert. butyl phenol

i so- 15 octyl phenol, cunyl phenol, their chlorinated esters or acid
chl ori des of nonocarboxylic acids or m xtures of these chain

t erm nat ors, I38,6-tgi(dHedroagpleshyljtichz¢riee bi sphenol ate(s) in the
reaction or else at any other point in the synthesis, as long as

phosgene or chlorinated carboxylic acid end groups are still present
in the reactipplqhqhqégm& g%?ﬁﬁﬁmﬁase where acid chlorides and
chlorinated esters ‘aré us as ‘chain’ 20 term nators, as |long as

suffici8ht phenolic term nal groups of the polyners are avail abl e.

However, the chgin termnator(s) is/are preferably added after
phosgenat i on Ht ﬁwgﬁﬁﬂghﬁméiﬂhq#QHWHgﬁephosgene is no | onger present

but the catalyst has still not been netered in, or they are netered
in before the catalyst, together with the catalyst or in parallel

wi t h the cat d,3-bis-[42Bbibs{y-hydangphengl)agelbhayb-proparechi ng agent

m xtures being used are added to the synthesis in the sane way, but
generally before the chain term nators. Trisphenols, quaternary

phenol sjor acgj gyehac aggﬁPgé Edoprddinlfkh@car boxylic acids are
general}y used, o?!gﬁge xfﬁéegpg&&g&ﬁyﬂﬂenols or acid chlorides. 30
BVS 06 018-WO-nat - 13 -

tetra-(4-hydroxyphenyl)-methane.

Some other trifunctional compounds are 2,4-dihydroxybenzoic acid, trimesic acid,

20 cyanuric chloride and 3,3-bis-(3-methyl-4-hydroxyphenyl)-2-oxo-2,3-dihydroindole.

Preferred branching agents are 3,3-bis-(3-methyl-4-hydroxyphenyl)-2-0x0-2,3-
hydroindole and 1,1,1-tri~(4-hydroxyphenyl)-ethane.

25 The catalysts used in the phase interface process are tertiary amines, in particular
triethylamine, tributylamine, trioctylamine, N-ethylpiperidine, N-methylpiperidine,
N-i/n-propylpiperidine; quaternary ammonium salts such as tetrabutylammonium /
tributylbenzylammonium / tetraethylammonium hydroxide / chloride / bromide /
hydrogen sulfate / tetrafluoroborate; as well as the phosphonium compounds

30 corresponding to these ammonium compounds. These compounds are described in
the literature as typical phase interface catalysts, are commercially available and are
familiar to a person skilled in the art. The catalysts may be added to the synthesis

individually, as a mixture or else alongside each other or in sequence, optionally also
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brom de /' hyqfiggen gfdhésa&@n{etehﬂ r J“r?gé @P&&Eﬁa& Qiff@entlel of St Bfffrent times.

phosphoni um conpounds 30 correspondi o these anmmoni um conpounds.
These cthpourids tatab achesctr ofbethlysts tided ik beteveat 0r0d 1 amdt Wpmokl % phils espect to

interface catal ysts, e Co rciall ai_ |l abl e an re famliar o a
person skil |l ége F“?Ptl‘f%%taé}r“?hen? sEds e {ﬁy r%ﬁ 19ed EtPg%%’ tpértiqr‘j}li‘ﬂy pre%erably

synthesi s indgjyd @ualblc,as a mxture or el se al ongside each other or
i n sequence, optflé)on}éil Vf’y ‘also  BMB 06 018- WO nat

In addition, the production of polycarbonates from diaryl carbonates and diphenols

15 using the well-known polycarbonate process in the melt, so-called melt
transesterification, is also possible, as described e.g. in WO-A 01/05866 and WO-A
01/05867. In addition transesterification processes (acetate process and phenyl ester
process) are described for example in US-A 34 94 885, 43 86 186, 46 61 580, 46 80
371 and 46 80 372, in EP-A 26 120, 26 121, 26 684, 28 030, 39 845, 91 602, 97 970,

20 79 075,14 68 87,15 61 03, 23 49 13 and 24 03 01 as well as in DE-A 14 95 626 and
2232 977.

The following examples explain the invention but do not restrict it.



- 14 - befor ion, but preferably are nmetered in after the
introductionﬁﬁﬁggﬁggggﬁgggghless an oni um conmpound or m xture of

oni um conpounds is used as catal yst, when addition prior to the

i ntroduction of phosgene is preferred. TH%‘catalyst(s) may be netered
inin bulk, in an inert solvent, preferably the one used for 5 the
pol ycar bonat éExampleesi s, or el se as an aqueous solution, and in the
case of tertiary amnes this then takes place in the formof their
anmonium salts with acids, preferably inorganic acids, in particular

hydrochl ori ¢ \eindd MBS diteiMbaRaVer b NESleRleBhQE cHiIeR iH‘?_&BTg& ABSnAE:
the total anount of catalySt are netered In, naturally di ren

nodes of netering nay take place at different sites or at different
times. 10 The, t ot al unt of catalysts used.is. between 0.001 and 10
ol 6. 56wl t h ALBER (GioTEHenitat 6L (BPISPSpHBRAS oRatonrber Ay opihe
to 8 nole. % Mctaf&)ﬂ%i@rslabﬁ [H&fn%éﬁf@éi 3(5(959%i5t591v§d Whﬁhf&oﬂl&hﬁq%ﬁ%s lv;

t he production ‘of pol ycarbonates from diaryl carbonates an enol s
15 usi ng t he Meick: Kr{pir4 ploB 3062 b a0 (F0®ael3s thiroughhe Tefldn fidtor amdrhiadne

nelt transesterjficatjo i Qssi b).e,. as described. e.qg. i A
01/ 05866 and (ehienos) G5By B TbERPRPSHD it 8 &t PPE samg%ra&@e%mgé@
(acet at e proGeSabARLHRAGRY oS hgl. THARRS Ssc it AR %H%%%c&% aﬁé %P&%J:&ed
in US-A 34 94 885, 43 86 186, 46 61 580, 46 80 371 and 46 80372, 1n

EP- A 261120, Zor 2dr@6di8dd38b P 3@ov@thgB After Bltrabi0R thOFIt@ AMirfadOis iT @87 gated

14 68 87, 15 61 03,23.49 13 an 4 03 01 as wel |l s in DE-A 14 95 626
and 22 32 o77#scappedrusineA 3@108 ?régcee&epmaqrﬂsmﬂ%gpm%ﬁﬁﬁ B, Sifrmagy- An

not restr i ct exbi atioﬁ \%@en%ﬁﬁémmﬁﬁ% m]r? an il@ﬁ%ﬁ?ti%&r&qg Ii[l% ertsjaﬁl and
determ nation of the fluorescent particle content iIn polycarbonate:
5Anal ysi s f of25t ielddotat eragnidfcatidruareesed rifhepfudréscbeparticl¢pedrt derertd ayd the

filtration of_ the polycarbqgnate sanple concerned (50 di,ssol ved in

di chl or onet h&kE @Lg‘@ﬁ%@)wl}g VAR Pr%wm&?%séﬁﬂﬂ%zé@) i'*?mo%elﬁa PO).

throughya Tefdhay daiddi&r wiR TOERAPRBAB BREE" tedD1.8/ i

G tinsf e?d) vfnbt 2 pfa 5 unwpor e 1%lpa<';1%rr\:,\t er and a friter’ rife'ngéélﬁgartuﬁllecs:lgﬁ%hsgs

of 1 mm The dust srernaditsies iatceaatpingtd(datedeined dyubenHR doprw treedebdsee above).
The colour parameters for detecting fluorescent particles are set so that they are
equivalent to the parameters of particles found in flow distortions in optical discs.

The surface of the filter is scanned automatically using a computer-controlled object

20 lens table (Zeiss AG).

In this way, and under the conditions cited above (wavelength, total magnification,
illumination time), a coherent fluorescing region on the Teflon filter is automatically
detected and counted as 1 count. The individual fluorescent particles that are found
25 on the Teflon filter are counted. The total number of fluorescent particles is divided
by the weight of the polycarbonate melt weighed out in the individual batch and this
gives the number of particles (fluorescent particles) with respect to 1 gram of

polycarbonate (counts/g).

30 An aromatic polycarbonate based on bisphenol A and tert-.butylphenol as chain
terminator with a melt volume rate MVR = 71 em3/10 min (at 300°C; 1.2 kg) was

used as the test material.



10 fromsurr i by a covering. After filtration the filter
surface is i%ﬁg@gﬁ&{—'ﬁanned) using an Axion 2 fluorescence

m croscope from Zeiss AG Cermany. An excitation wavel ength of 400 -
440 NM an illunmination tinme of 40 ms petdscan and 25- fold total
magni fication are used. The fluorescent particles are detected and
the data i s €lul palyettbusite granmkge ppdoed s i 126°6 oh tavea@uK8na0g c3bifiet, are
fromZeiss AG. 15 Only _particles wth a characteristic ¢ol qur, _are
counted, i .e.%@f%e@tpg&fq@te?nﬁféﬁu@§ Jusin FPE0feH (Pﬁb@ﬂg‘?rntg’é/ &k ofite

(determ ned QXd%%?eté'&ﬁilﬁ 0%%9@? m‘ijl‘ﬁhg), Siith %‘%\é?mes—g &/giu‘aHB%aI;lasttiﬁ(églrder

paraneters for ecting uorescent partic are set sot

are equi val eL2000 tviesiqual.A8e et roodssgbwith cli fsreftatrotdghputd. ' Thw melt is filtered
distortions in optical discs. The surface of the filter is scanned
aut omatizal | wnutglF Rge Zme%wag the GRS rgosdng iy dherinyentionand o the othsr band
AG. In this ]% Ldol ' above (wavel engt h,
total magnifica |aoﬁ)?lq?ﬂbgﬁ%%{aﬁgﬁgﬁg%)(?&gpgghggent fl uorescing
region on the Teflon filter is automatically detected and counted as
1 count. The .individual fluorescent particles that are found 25 on
the Teflon fikxamplgldcompgitsen examplerdt sammempedilisation) yor escent
particles is divided by the weight of the polycarbonate nelt wei ghed
out in the individual batch and this gives the nunber of particles
(fluoresxent Tirr polgtaBinaté mientiongk aboveoisl mgltadninfanpektyiier feseahisove). The
(counts/g). 30An aromatic po] ycarbonate based on bi sphenol A and
tert-.butyl pHsabng systeanar fhe whividna Beatigganes ixsetiat $81°Gneonatle 3MVR (Zone

71 cnB/ 10 m ny( ; g t.es il .

06 018- WO na?)-&?esé; %@Bﬁﬁ?&é‘# 102 speat 3?%%&%@‘2%“ %r%“&??‘feg&a? ‘??B%yisaﬁ a
a vacuum dryith@ughdit €6, kel Ther thietiraighgit it @sdbotd e &pAl AHdeSe eRtrader is
extruder (Brabender 35/17D, Karg Industrietechnik, 82152 Krailling),
with data prdvegesdfagl e punues stdhis thrgyghputolhedemperatigp ol e ppbmer ngeloat the
and progessed;: W i LAt ughput s. Lot ' ed 5on

t he oneffandchﬁgs\wﬁ% 1? h{é&grz ggé’géégg\cop |1%185t?%%e%%ﬁit%ev%ﬁnﬁéﬂnﬁlglﬁid on the
ot her hand using a conventional filtration process (conparison).

The number of fluorescent particles in the polycarbonate obtained in this way is
determined using the method described above. The result gives 15.2 counts/g of
fluorescent particles and thus a high value for the number of fluorescent particles.

20
Example 2 (comparison example, with 25 pm filter)

The test in example 1 was performed, but a melt filter was used upstream of the die
plate. For this purpose, a thin-layered stainless steel filter was used (thickness on
25 average 30 pm; wire diameter about 10 pm), in which the supporting gauze had been
removed, i.e. only the filter membrane was used, a circular piece with a diameter of
41.2 mm being cut out. The pore size in the filter was 25 pm. In the flow direction of
the polymer first this filter membrane, then a supporting gauze (expanded metal with
a mesh size of 0.5 x 1.2 mm®), followed by a supporting ring with wire gauze with a
30 mesh size of 1.2 mm® and then a perforated plate with holes of 2.2 mm were
installed. Finally the die plate was installed and fixed in place with a cap nut. The
diameter of the active filtration area is 30 mm. Using this arrangement ensures that

the filter is supported, i.e. is not damaged, and that covering is achieved.



Example 1 (c%%e - 0 sanple - no filtration) 10The

pol ycar bonat st—apbove is nelted in an extruder (see above).
The heating system for the individual heating zones is set at 305C
(zone 1), 310C (zone 2) and 315C (zone 357“At the start, the extruder

is purged for 3 mnutes at a throughput of 6 kg/h. Then the
t hroughput is reduced to 1.2 kg/h and the extruder is purged for 15

m nutes at thjs thyoughput. The te rat ure, of the pol yner |t at
the 164 o pl e PEMEISE edHes S erelRa oyt dnf scondioh dbSe catiuy Al
melt. The nundagipl&far takes GRGETY mdalitd flaStel BOWiGuRECRE#RE the time of
obtained in this way is determ ned using the nethod descri bed above.

The result gimgslld®n2ot thenfidéy. dhe fimosasplentftpadsiminessahed tahfisomscent
hi gh val ye for the nunber fl uor escent rticgles. 20 Exanple 2

(compar i on GEiF eOMGRLt b canrtTR | Jrorhbouts ofir Commie e alue of
performed, bujs acoﬁﬁﬂs)%. f Tt §fredBiR h‘?sglgaﬁpéf ’Elﬁaﬁlti&f wafGngie1 r‘ﬂé@.t €hisRbult

this purpose, a thin-1Tayered stai s steel filter was use

(t hi ckness ondedfonatrgesadiat 3tie mincoipomtidh acfether fidtbo whentioned ,above whduchs the
t he supportin auze _had been renoved, .i.e. only the filter nmenbrane
was used, a c‘?qﬁng‘lﬁﬁ ﬂb?rs%fénwwﬁss Qfﬁéﬁlégtﬁlry- of 41.2 nm being cut out.
The pore size in the filter was 25 m In the flow direction of the
polymer first this filter menbrane, then a supporting gauze (expanded
nmetal wi@h a Eeshplei3aeompartkob exarpl?2) mR2), foll owed by a supporting
ring wth wwre gauze with a 30 nesh size of 1.2 nmm®2 and then a
perforated plate with holes of 2 2 mmwere installed. Finally the die

plate was i n:f‘l?e: t}e&qn 8t lb%%slﬂér@%ﬁght%b%?lﬁg fﬁﬁ:lp Wil fnserl intl @%ﬁeeﬁlate.

of the activ tration area i's S arrangenen

ensur es that Rdvehikiputpeise, Sstsinfepo steechon-weven srudture ghadages thamaatedie twith
covering is achieved. . BMS 06 018_@&) nat - 17 - The pol yner granul es
are melted urfBEEHIHEMOGR O bies det Ming 8an-tnyga striigpre consisted of two layers.

15 In the flow direction of the melt the sequence was firstly a less dense layer with a
thickness of 0.15 mm. The pore size of the less dense layer was on average 30 pm.
The more dense layer adjoined the less dense layer and had a thickness of 0.15 mm.
The pore size of the more dense layer was on average about 10 um. The metal fibres
had a diameter of about 5 — 7 um. The thickness of the filter was 0.3 mm in total.
20 The diameter of the non-woven filter structure was 28.4 mm. The non-woven filter
structure 1s the first layer in the sequence in the flow direction of the polymer melt.
Following this are installed a support gauze (expanded metal with a mesh size of 0.5
x 1.2 mm?), then a support ring with a wire gauze with a mesh size of 1.2 mm and
then a perforated sheet with holes of 2.2 mm. Finally the die sheet is installed and
25 fixed in place with a cap nut. Using this arrangement ensures that the filter is
supported, i.e. is not damaged, and covering is achieved. The diameter of the active
filtration area is 19 mm. The polymer granules are melted under the conditions
described above. After 25 minutes (reckoned from the time of insertion of the melt
filter) a sample is taken from the polymer melt. The pressure upstream of the non-

30 woven filter structure is 55 - 60 bar.

The number of fluorescent particles in the polycarbonate obtained in this way is

determined using the method described above.



sanpl es are tﬁ@ﬂ]fﬁlﬁﬁﬁﬁ m nutes and after 60 m nutes (reckoned
fromthe ti n of the filter). The first sanple, after
35 mnutes, had a fluorescent 5 particle content of 7.8 counts/g. The
second sarrpl e after 60 minutes had a vallfe of 8.3 counts/g. The
pressure upstreamof the filter was about 1 bar. This result
denonstrates that the incorporation of the filter nentioned above
reduces the er. of fl resce t particles only slightly. 10Exanple
3 (conpari soﬁéIV P@fwel'ﬁgcf’\é%t? & n exanple 1 was perforned, but a
melt filter was inserted into the die plate. For this purpose, a

stai nl ess steel non-woven structure made fromthe material with

mat eri al nunbehis shats7thatvarsden sauﬂitiditsethatcme woisele the costitiors 0 ansirddred wifh
two | ayers. Ln the flow.directi.on e nelt the sequence was
firstly | eége Hﬁ’ﬁ%o%?ﬁgﬁl‘(ﬁ %ell?ar&“?%f’ e&‘é"f‘éﬁce@ PesticlEs isossipls te ogfyyan
of the |ess denstrlau§exias on average 30 p.m The nore dense |ayer
adj oi ned the I ess denSe | ayer and had a thickness of 0.15 nmm The
pore size of the nore dense | ayer was on average about 10 p.m The
metal fibres had i aneter of about 5 - m. The thj ckness of the
filter was o.ﬁu@&a (feqo lngécoﬂl@weatl%@ﬁsma?m%ef%rf Wven filter
structure was 28.4 mm The non-woven filter structure is the first

| ayer in the sequence in the flow direction of the polynmer nelt.

Fol | owi Hy t hiBhedest in asdmplb édvas petfopmed, bypairelt (ftep anas @den®l iato the div jHate.

mesh size of 05Xi[ then a support ring with a wre gauze
with a mesh siifemeie ?%W%ﬁwqumaé ESTOP AEetUEhdeteshiibad HoPegnls 3.

2.2 M FinaligydRe e glrarﬁ%‘rf;egtof'tl% AdiS B Bftuditec A 3 o it i

a cap nut. Using t enment ensures t

supported, i .of.the scthetfiltai@gada wasd0anme Thagolymenghin@lesdre misked under the
di aneter of the actlve f%tratlon area is 19 nm The pal yner granul es

are nelted urf@Bfitiopsdessribed ahone. HREES5; %@&feamléoneﬂ\ffm thedimg efiipgestion of
(reckoned from H%F e tlfé{i?ﬂsps?dﬁ{é}lé a0, LiPa S&ohd sﬁrk#:l%r %taﬁeﬁ@ﬁaj LoutBer

taken fromthe pol yner pressufe upstream o
30woven filt &5 minntest Tiieepressubbupstrédin béithe noBMovea kB stdtnatis 20 185 bar.
Eval uati on gave 8.7 counts/g.
The number of fluorescent particles in the polycarbonate obtained in this way is
determined using the method described above.
20
Evaluation of the first sample gave 1.56, that of the second sample 1.18 counts/g, of

fluorescent particles.

This demonstrates that the method of melt filtration according to the invention leads

25 to a clear reduction in the number of fluorescent particles in the polymer melt.
Example 5 (according to the invention, with a passivated filter)

The test in example 1 is performed, but the melt filter is first conditioned for 24
30 hours at 350°C in a circulating air oven. The filter is inserted in the way described in
example 4. The polymer granules arc melted under the conditions given above. A

sample is taken after 3 hours.



This shows tqiﬁggﬂﬂiﬁ%ﬁgggégions that are outside the conditions in
accordance w —vefiti on, effective separation of the
fluorescent particles is possible to only an unsatisfactory extent.
Exanmpl e 4 (according to the invention, afer insertion of the filter)
10The test in exanple 1 was perfornmed, but a nelt filter was inserted
into the die aduationDiiéheratple gryn Ovi\vennstyg efdtuorescéragattivéess ane
structure as described in exanple 3. However, the dianeter of the
non-woven filter structure was 41.2 mm The dianeter of the active
filtration areg %RandRe BN hd ARrfoh YA ARBNRE OANE iflRh GG cirielech Bite
condi tions described above. After 25 mnutes (fTeckoned formt

of insertion dfarlyStdme thﬂlgmﬁcelrﬂlgd()wem&aumbemf Thmngsbent ipartickdsen, and a
second sanple is taken after a further 25 mnutes. The pressure
upstreant of the non-woven filter structure is 20 -25 bar. The nunber
of fluorescent particles in the polycarbonate obtained in this way is
determ ned using the nethod descri bed above. 20 Eval uation of the
first sanple gave 1.56, that of the second sanple 1.18 counts/g, of
fluorescent particles. Thi s denonstrates that the method of
melt filtration according to the invention | eads 25to a cl ear
reduction in the nunber of fluorescent particles in the polyner nelt.
Exanple 5 (according to the invention, with a passivated filter) The
test in exanple 1 is performed, but the nmelt filter is first
conditioned for 24 30 hours at 350C in a circulating air oven. The
filter is inserted in the way described in exanple 4. The pol yner
granul es are nelted under the conditions given above. A sanple is
taken after 3 hours.



BMS G6 018-WD-nat - 19 - Evaluation of the sanple gave 0.47 counts/g
of fluorescent particles. The advantages of the filtration nethod
according to the invention can be seen ccu%Jd]te clearly fromthe
significantly | owered nunber of fluorescent particles. - 20 - dains
1. A process for purifying polycarbonate conprising obtaining nolten
pol ycar bonat €Chalms ng wei ght average nol ecul ar wei ght of 14,000 to
30,000 5 g/nol and filtering said polycarbonate through at | east one
non-woven metal structure under pressure of 5 to 35 bar to obtain

pol ycar bonat g, sai f Rpswweye St T Vi L hi

to 0.2 mm said strucq)?ure |fr?(r:lrrg%1?fr}1’g?gt2 wd%%%ﬁggefgﬁ%)ﬁﬁlgd%ﬂgaﬁgﬁg Ioﬁe}g%%n
one dense | ayer, aoticatbohatadiavimgev¢ightsaviegs endlagudar witightedfinl 4600tod3 NG

| ayer is.0.05 to 0.2 i ck and, has O pore size of Ito 10 gm

wharei n 1 he. densedlipbgd Shtg i plipyomaba bt i oechanev Srenymeal
non-woven struct urggycfduderRéRulhsr 8b %'fs b th %Hfﬁ?o%&cﬁfb%hﬁt@,aga‘?@ nbf-
an oxi dative atnosphere and the netal surfaces int ilter nonwoven

structure are condvdveonactahstr@dlret loav) & thwknesp dfol 3& Ot wwm, sdld sBucture

Process according .t aim1 erei he layer that is 0.05 to 0.2
nmm t hi ck consists' qu‘\%‘g &stonf & %Srsdp gt ffast onepdengenaysy and at least one

less dense layer wherein said dense layer is 0.05 to 0.2 mm thick and has
10 pore size of 1 to 10 um, wherein the densest layer is preferably located in the
middle of the non-woven structure, and wherein the metal is thermally
pretreated in an oxidative atmosphere and the metal surfaces in the filter non-

woven structure are conditioned at 200 to 500°C for up to 35 hours,

15
2. Process according to Claim 1, wherein the layer that is 0.05 to 0.2 mm thick
consists of wires with a diameter of 1 — 20 pm.
20
3. Process according to Claim 1, wherein the less dense layer is 0.05 to 0.3 mm
thick.
4. Process according to Claim 3, wherein the pore size of the less dense layer is
25 20 to 60 pm.

30



3. Process according to Claim1, wherein the |less dense |layer is 0.05
to 0 3 mthick. 4. Process according to Claim3, wherein the pore
size of the less dense layer is 2520 to 60 m - 21 - 5. Process
according to Claim1l, wherein the fil te'r2]g‘auze is made of stainless
steel. 6. Process according to Claim1, wherein the non-woven filter
structure is pretreated for 4 to 35 hours in an oxidative atnosphere

at terrperaturss of ,300 to 400C.. 7.. Prqcess ac Orﬁjlin to C ai lffor
Cglﬁ'lﬁ fl'g: ter-bauze 1S made of stainless

removi ng f 1 uoPescehPBErATRARE P Clagn Bia
steel.
5
6. Process according to Claim 1, wherein the non-woven filter structure is

pretreated for 4 to 35 hours in an oxidative atmosphere at temperatures

of 300 to 400°C.

7.  Process according to Claim 1 for removing fluorescent particles in

polycarbonate.



