-1- Process for the filtration of substrate materials The invention provides
a process for the filtration of substrate materials that are suitable for
the production of transparent injection noulded itens, in particular for 5
prqducing injection noulded itens that are suitable for the production of
optical data carriers, in particular thoseiw th high storage density, as
wel | as other noul ded parts of high optical quality. This process is
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DVD+RW and BD. ansp ent er noplastic materi al s, or exanpl e

pol ycar bonat e asHucedasihg e rﬁadtrans@aéﬂlﬁmlohlpﬁfoegs‘., are typically used for
optical storage nedia. A substrate naterial that is suitable in particular

for wite-dfce-read-many tines and also for wite- many times optical discs
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parts for the %Bh@d’l"%&dr&é‘e fleanl B8 efsk @kttblesStds ti'he?@ut@mgtlvé @lazlgddld such as e.g.
light-scattering windscreens, for which high optical quality is required. Furthermore,
this process is suitable for substrate materials from which extruded films in which a

15 low-defect surface is important are produced.

Transparent injection moulded items are of importance in particular in the glazing

and storage media fields.

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 primarily 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, is less susceptible to changes in dimensions and is characterised by high

transparency and impact resistance.



scattering w ndscreens. This thernoplastic material has exceptional
mechani cal stability, is | ess susceptible to changes in dinensions and is
characterised by high transparency and inpact resistance. -2- In order’to
menory | arger volunes of data on a data carrier, formats such as the DvVD
wer e devel oped after CDs. These enable for exanple the storage of feature ”
films as a result of the increased stordge capacity. Thus, a DVD has 6-8
times the 5 take-up capacity of a CD. This was nade possible by the use of
smaller pits, smaller track spacings and a reduction in the |aser
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mat eri al . ate ayer 1 on
transm tted vd3ddnérBase@. t he cover material through which radiation is
transmtted lead to errors in the readout process. Thus, defects, in
particul ar those that can interact with the |aser beam of the r eadout
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film).

15 This means that 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



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
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the filtration of polyner n I cul ar polycarbonate ne
enabl es the sepécats polymer melts is quite a crltlcal process because high pressures are often

used and the shear forces in the filter can lead to shear heating that can then result in

15 thermal decomposition of the polycarbonate. Depending on the residence time in the
filter and the temperature of the polymer melt, interaction with the large metal
surface can also result in damage to the polycarbonate. Depending on the pressure
and throughput, there is a risk that fluorescent particles are forced through the filter
medium or are generated due to the factors mentioned above.

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



fluorescent particles from pol ycarbonate and enabl es a substrate materi al
with a low fluorescent particle content to be obtained. 25 JP 04342760
(1992) describes a nelt filtration process for highly viscous ’

pol ycarbonate. The nelt filtration process described therein is perforned
using filter nedia with a pore size of 20 pm The filter nediumis not
specified in any nore detail. The rete#ftion of fluorescent particles is not
menti oned. 30 EP-A 1156071 descri bes a passivation process for filter nedia
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nmethod is reported that retains
not described.

EP-A 1199325 describes a melt filtration process. Melt filtration is performed
15 through filter media with a pore size < 40 um. 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.



fluorescent particles with specific viscous properties. The filter nedia are
not pretreated. 20 JP 2003048975 descri bes the production of polycarbonate
inanmlt transesterification process. In this process the noleten raw
materials are subjected to filtration through a passivated filter. There is
no nmention of the formation and separatiofi-of fluorescent particles. The
nmet hod according to the invention differs 25 fromthat described in
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Hiac Royco test in accordance with the prior art, as described e.g. in DE 102 48 951.

15 JP-A-020135222 describes foreign bodies with a gel-like character that have a
refractive index different from that of the matrix. These particles can also reduce the
quality of the optical data memory. These particles can be greatly reduced in an
extrusion process, for example by adding water. These particles differ from the ones
described here because the refractive index of the particles described here does not

20 differ substantially from that of the matrix. Furthermore, the particles described here
cannot be removed, nor their concentration lowered, in an extrusion process by the

addition of water.

It was found that substrate materials, in particular substrate materials based on
25 polycarbonate, contain particles that exhibit fluorescence within the critical
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
30 moulded part, such as for example an optical disc. Thus, the rheological properties

of these particles differs from that of the polymer matrix.



15 JP- A- 020135222 describes foreign bodies with a gel-like character that
have a refractive index different fromthat of the matrix. These particles
can also reduce the quality of the optical data nenory. These particles can
be greatly reduced in an extrusion process, for exanple by adding water.
These particles differ fromthe ones described here because the refractive
I ndex of the particles described here d8es not 20 differ substantially from
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passes, but also for other injection moulded items such as e.g. lenses or light-

15 scattering windscreens, because these flow distortions generally reduce the optical
quality of the surface. In the case of optical data memories, these flow distortions are

detected by a scanner during 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
20 length of several millimetres. The defect is oriented in the direction of flow, i.e. in
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
25 200 um. These values depend strongly on the machine parameters set during the

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
30 length/width ratio is found to be about 1, i.e. the longitudinal fluorescent flow
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.



in particular below 3 seconds. These flow distortions, which fluoresce of

t hemsel ves, are relevant not only for optical data nenories through which a
bl ue | aser beam passes, but also for other injection noulded itens such as
e.g. lenses or light 15 scattering w ndscreens, because these flow
distortions generally reduce the optical _quality of the surface. In the
case of optical data nenories, these flow distortions are detected by a
scanner during the production process. The faulty discs are rejected. The
optical defect on an injection nmoulded itemcan in the case of a disc attain
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fl uorescent boc[jog? réRdindenditdasredopl astical |y deforned, but do not have
sufficient solubility in the polynmer matrix. -7- The fluorescent flow

di stortioh® exhibit a certain swelling behaviour. If these flow distortions

are treated wt i chl oronet hane for, 5, mnutes, fhen the area of the,.
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obtained. The Fi)ce)llrt}lcrlrcl,asr wg?tdrei[e)émiir}e?ietllsfingd iasgi%{t;l/legolour camera, a Zeiss Axiocam HRc,
15 incorporated in a Zeiss Axioplan 2 microscope, using the HSI (hue, saturation,
intensity) colour model. The method is described in e.g. "Digitale Bildverarbeitung
mit dem PC", Hans-Jiirgen Schlicht, Addison-Wesley, 1993. If the colour of the
fluorescing particles is measured at a given setting for the illumination, then the
following values are found: the hue value is on average about 80° the colour
20 saturation is on average 150 digits and the colour intensity is on average 190 digits.
The colour of the matrix in the case of polycarbonate (compact disc) 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

25 combined. In this way only particles with a characteristic colour are counted, i.e.

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
30 injection moulded item. This raises the rejection rate of the particular product.
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



conpletely in dichloromethane in the case of pol ycarbonate, whereas the
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di stortions ’Thebc{tﬁtj'eé:?;i]% %%H:Wgt_d' b§JI éxt%gfrziﬁl}%a Sﬁécﬁaﬁ"nﬁ‘edf gllfgtgarﬁoglgqgéeﬁg ?grngeggﬁ%{i%i cl es

that |ay below ns wer e e rom opt #scs and

relaxed in tohetna&mor@serdq)aﬁrdlé@,.eqthisgbpafﬁculaw Yurpiafifg becdus® particlel fathwhé h a

di aneter of >_ 10 mwere determ ned.
viscous properties described above can be separated out only with great difficulty

because they can be deformed as a result of their properties. Using a special deep-
15 filtration process it was possible to produce a substrate material that is suitable for
the production of data carriers, in particular those data carriers that are read with
blue laser light, as well as for the production of high-quality injection moulded

items.

20 The invention provides a process for the filtration of polycarbonate, characterised in
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)
is filtered though at least one metal non-woven structure consisting of more than one

25 layer (stratum) of thin metal wires. The wires are stapled to form layers and may
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

30 mm, preferably 1 mm to 0.2 mm. The non-woven structure is built up from
alternating layers of different density (i.e. with different pore sizes). The densest

layer is preferably located in the middle of the non-woven structure. The densest



Starting fromthe prior art, the object therefore existed of separating out
the 5 problematic particles described above and thereby obtaining an
ultrapure substrate material, preferably nade of polycarbonate, that is
suitable for the production of data carriers, in particular those data
carriers that are read with blue laser light, as well as the production of
hi gh-quality optical injection noulded itens and high-quality extrusion

noul di ng conpo jectni chi ev ovi di i t
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particularly subi¥idtsionghiReciresSRithal diafleRs o1t h 20Nem, WioP€ PHFerdbI9RLti0gEM,

descri bed above can be sgfparat ed out only with great difficulty because
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process for th&0f+ b0rnah, that of theodepsast hayenpeeferablar et HY predhese wikesamayhse nel t

of polycarbonate with an average nol eecul ar wei ght (wei ght average of
14,000 - 30, 006MgPHoPE hays @ wirkese piragurspthat cm,@o@@%figvyawcmm%@ﬂwﬁ y

preferably 16, %Qﬁrﬁengfsl’u Oasg{)gﬁkeeati&ggivﬁq; rgc ,de. Y ngn‘g%a %d r@aéi.{r%-' acid, or by

chr omat ogr aphy) S ered oug east One al” non-woven st ructure
consi sting of RRcBopdIBRINENTheR drépedfelablyl AN, wirtidulArly pRERALIW©S8 ankhi

wires are stapled to formlayers and nmay optionally be stabilised by
t hi cker slippor pariguler 2de 6 [ayess.rfdthet suppert \geatimgs.qrerfiocated sheetspexpiapded métalwn es
of e.g. V4A steel, e.g. .with the erial nunber 1.4571. The upporting
wi 105 ey consPauasterals Unark g o GiEPgs ANe NGNS gvET SGILUF Cop phatared (o
mat erial numbefncligd o reat ocS SPMUGHAR AWt Frubdfe, @ L i ckness of 5 mm to
0.1 30 mm preferably 1 mmto 0.2 nm The non-woven structure is built up
from alternating |layers of different density (i.e. with different pore
sizes). The densest . )

The filtration process is generally performed under pressure, preferably at pressures

15 of § to 35 bar, in particular at 10 to 30 bar.

The filter non-woven structure and all metal surfaces of the filter may be thermally
pretreated. Thermal pretreatment may take place in a protective gas atmosphere such
as nitrogen or argon or in an oxidative atmosphere such as air, preferably in an

20 oxidative atmosphere.

Thermal pretreatment is generally performed at temperatures of 200 to 1200°C,
depending on the type of conditioning and the corresponding conditioning
temperature. The duration of thermal pretreatment is generally 1 minute to 48 hours,
25 preferably 2 minutes to 30 hours and in particular 10 minutes to 24 hours, and

depends on the type of conditioning.

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

30 circulating air oven.

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



| ayer is preferably located in the mddle of the non-woven structure. The
densest -9- layer is preferably 0.05 to 0.2 mmthick. Furthernore, the
densest |ayer preferably consists of thin wires with a dianmeter of 1 - 20
pm nore preferably 2 - 10 m particularly preferably 2 - 7 pm The |ess,
dense | ayer is preferably 0.05 to 0.3 mm thick. The wires in this |ayer
have a diameter of 1 - 20 m preferablyl® - 10 pm 5 particularly preferably
2 - 7 m The pore size in the |less dense layers is preferably 20 - 60 pm

that in the dgns®s furhaethe RERbEaa Y5 Betwedd 300 ahb 1900, feferity BetwesA0Ot h or
have a surface structure that can be achi eved by special nethods of

treat ment suR and ¥P°Er et whep epnditieningl in a ciyculating pis ayenh dhetempieratis iaci d, or

by el ectropgl.i, shi Ther referably 2 to 10, particularly preferably
2 to 8 and i Ofﬂghﬁpﬁﬁ?résly?oﬁégé%g{yer s. OQther support gratings,
perforated sheets, expanded netal or simlar materials that are used to
support the non-woven structure can be attached to the front and rear faces
of the Jret alTheoduratiore of shermal pre¢reatifent fat kdniperatores mboee $60%G iggereralyl ¥

perfornmed under pressure, preferably at pr%ssureos .15 of 5 tao 35 bar, in
particul ar dpingts tod hyirgarithe emperatyre aangsciQOVR VAR Gsit it gqnsralyaifmmutesiat a

Surfaces of dsfolih) btferdBY RenNFLSR! 30/ noffeetd Balitiar IR TR AE L83, Tont

may take pl ace ve gasS atmnosphe as ni ffogen’or argon or

in an oxi datténBeratuf@sdBN0ao SO0YT e durdtionds @bmiralb} ¥ td 88 ABurs2Pre¥abinbitye
at nosphere. Thermal pretreatnment is generally perforned at tenperatures of

200 to 120030 hatepdndiartipular 4 tee2 hpurs of lamangihei roetehpartnigeat¢de by enneadipgndi ng
conditi nin tegge at ure. éhe dg{.atdi on of thermal pretreatnment is generally
1 minu % iy pace e sand oL ANisedbedi it es to 30 hours and in particul ar
10 mnutes to 24 hours, and depends on the type of conditioning. Thermnal
pretreatnment nmay be carried out by annealing the netal surface in a flane,
by condi ti ofitegmietal asurfiaédsl ef ther filtee non-waven stiuaiuté el phrdutarlybprefoatdi t i oni ng

in a
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
15 350°C for 24 hours is very particularly preferred.

Using this method of filtration, the number of fluorescent particles with a particle

diameter of 5 — 250 um in the polycarbonate can be greatly reduced. In particular,

the number of particles that have a particle diameter greater than 50 um is greatly
20 reduced.

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.

25 Schnell, Chemistry and Physics of Polycarbonates, Polymer Reviews, vol. 9,
Interscience Publishers, New York 1964, p. 33 et seq., to Polymer Reviews, vol. 10,
"Condensation Polymers by Interfacial and Solution Methods", Paul W. Morgan
Interscience Publishers, New York 1965, chap VIII, p. 325, to Drs. U. Grigo, K.
Kirchner and P.R. Miiller "Polycarbonate" in Becker/Braun, Kunststoff-Handbuch,

30 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.

In accordance with this process the phosgenation of a disodium salt of a bisphenol



30 circulating air oven. Wen annealing the nmetal surface in a gas flane,
the tenperature is generally between 600 and 1500C, preferably between 800
and 1200C, when conditioning in -10- a nmuffle furnace the tenperature is
between 300 and 1000C, preferably between 600 and 900C, and when
conditioning in a circulating air oven thejftenperature is 200 to 500C
preferably 300 to 400C. 5 The duration of thernmal pretreatnent at

range 300 Lo 708ck ooy dr BRRFT ditphinalf) BISGD g ditthualiBihe SoBIR L' 41 ©

mnutes to 30 Qﬁﬂieﬁsiohﬁ i adrtied Wudlin 2hé ?rééénd&owran igdrtl ofdanict STt ajr WoBenof
300 to 500C the duration is generally to 48 hours, preferably 2 to 30

hours, in part imigiue thatfornesa Renond phiseabhe @ligerarbanates thatrare farmsdtand vihich
annealing 10 may take place.in,a sand of fluidised bed.. The netal surfaces
of the f11ter MEhPHBOENREIY b dp cEptie, Bhescci apgerspa Lt S §hatible
at 200 t0 $00C,cala{iaive RBA holAGRE whighPR6lyE&HoMes A% Rd4A0Re drgdnic UP
to 35 hours, preferably 4 to 30 hours, in particular 8 to 26 hours.

t enper at ur e of phiag. 3B@Cofganic2ghdse us Sfinally veepgratedr andc theapblycgberdate riedsoldtsd ng
this method of %ilﬁration, fhe pnunber of fluorescent particles with a
particle di angh@pirem by avaysty of workingaulh#¢Bfcar bonat e can be greatly reduced.

In particular, the nunber of particles that have a particle dianeter
greater than 50 mis greatly 20 reduced. The pol ycarbonates according to

the invention gbipheHods e tare i suit@ble Aot ahe Poodigtibh e PulpGEbdnates foabe upddOGLSS.
Many variants of this process for synthesising pol ycarbonate have been
descri bedl@ n t ecordanseatwitte; the oinventem| &er dber exteplemhydeoqningae.t gesarcing,

Schnel |, Chem stry, and. Physi ¢s of ' Pol ycar bonat es, . Pl yner Reviews, vol . 9,

ntersci ence. PORCERBRPReEPygParpaudieay ) lEhes by iRspRTY ) HFoak s
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ketones, bis-(hydroxyphenyl)-sulfones, bis-(hydroxyphenyl)-sulfoxides, o,0'-bis-
(hydroxyphenyl)-diisopropylbenzenes, and their alkylated, ring-alkylated and ring-

15 halogenated compounds.

Preferred diphenols are 4,4'-dihydroxydiphenyl, 2,2-bis-(4-hydroxyphenyl)-1-
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)-

20 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-
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-

25 bis-(4-hydroxyphenyl)-3,3,5-trimethyl-cyclohexane (bisphenol TMC) and mixtures
of these.

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

mixtures of these.



I ntersci ence Publishers, New York 1965, chap VIII, p. 325, to Drs. U Gigo,
K. Kirchner and P.R Ml ler "Polycarbonate" in Becker/Braun,

Kunst st of f - Handbuch, 30 vol. 3/1, Polycarbonate, Polyacetale, Polyester,

Cel | ul oseester, Carl Hanser Verlag, Minich, Vienna 1992, pp. 118-145 as
well as to EP-A O 517 044. In accordance with this process the phosgenation
of a disodiumsalt of a bisphenol -11--12r a mixture of different

bi sphenol s) added to an aqueous/ al kal i ne solution (or suspension) is

carried out Thasd &Rl RhESAINGBeQfiptRfAolsRes Ees@fig@i‘iince.%QUS/-%ﬂlPS)Q 9901838N3 1481 xture
that forns a second phase. The oligocarbonates that are fornmed and which

are present 172 81 991 278hé 2tlgdnv.c4phiis 814randcdPOn84@ ini Giermire laidoper
suitable 5 catalysts, ,tg give.high l.eec .0 0 at.es

di ssol ved i ﬁp?qﬂégaé‘roﬁéﬂi% 0 Z%éé%&@éﬁ@ 8\@5%5%%594 %3‘3?%&%&%‘? ed and
t he pol ycar 1% 11 ate My ri KipR Qs t eps.
Di phenol s t ait%{a‘rele 5?11“ ?gébl %an ?Ber h?ﬁ{gg%lﬁ)gdu%t fsglﬁlyegif %%%@:Q\tl)\%{r(\ia'ltpggm%bgo e used
in 10 Sccorfdiyrvarbonatedy ieesdience rRublishers New dforleXdasp) p., 28 edsequipndi2 et

inol, di hydroxydiphenyl. bis-(hyd henyl ) - al k o
b1 5 ( Py xSRI ey b0 heRaRb g T Tandlarrilandbes s G Rpyadionate fsience and

bi s- (hyd - ' ] :
b1 - ( hyr oy AERYpaY, SHES DARLE N PORHRO TNt 8L DPCS: es. o i -

(hydr oxyphenyl ) -dii sopropyl benzenes, and their al kyl ated, ring-al kyl ated and
ri ng- 15 hal ogenat ed conpounds. Preferred di phenols are

4, 4" - di hydr dnyhti gaise af homopdalydsirsonates loplir encydipleanpl is-used piiagrgdspndheaease of

1, 1- bi s: (4- hydroxyphenyl ) - ph et hane . 2= bi s- (4-.hydr gxyphenyl ) - opane,
> 41 B0 (4 OB Boren S BbbGoBE e Shgtedy oY I RS at y P50
2-propyl]-b ; | ili i

> 2_ bipg- ]( 2 %g?ﬁsgﬁlétﬁ?zdr}%%ﬁlfé %{%ﬂ ﬁqxpl)lrla(% a51r1]t()as’tances added for the synthesis, may be

bi s- (3, 5- di nehtayinatechwithampptitesydrjsinpefrérartkeir awk-spnthesis, Handlimeadi/storhge

hydr oxyphenyl ) - propane, bis-(3,5-di net hyl - 4-hydr oxyphenyl ) -sul f one,
2, 4- bi s- ( 3, Procgppses.thongh jidis slesiprhianin Work withirpoueigrals that are as clean as

1, 3-bis-[2- (p%sgl')lg' nmet hyl - 4-

15
The monofunctional chain terminators required to control the moleecular weight,
such as phenol or alkyl phenols, in particular phenol, p-tert.butylphenol, iso-
octylphenol, cumylphenol, their chlorinated esters or acid chlorides of
monocarboxylic acids or mixtures of these chain terminators, are either added with

20 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
terminators, as long as sufficient phenolic terminal groups of the polymers are
available. However, the chain terminator(s) is/are preferably added after

25 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.

Any branching agents or branching agent mixtures being used are added to the
30 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.



hydr oxyphenyl ) - 2- propyl ] - benzene, 1, 1-bi s-(4-hydroxyphenyl)-cycl ohexane and
1,1 25 bis-(4-hydroxyphenyl)-3,3,5-trinethyl-cycl ohexane (bi sphenol TMC) and
m xtures of these. Particularly preferred diphenols are

4, 4' - di hydr oxydi phenyl, 1, 1-bis-(4- hydroxyphenyl)-phenyl et hane,

2, 2- bi s- (4- hydr oxyphenyl ) - propane, 2, 2-bispy3, 5- 30

di met hyl - 4- hydr oxyphenyl ) - propane, 1, 1-bi s-(4-hydroxyphenyl)-cycl ohexane and

1, 1 -bis-(4-hydrox en -3 3, 5at ki methyl | qhe i.sph T nd
T xtures of ¢ hoRBe o3¢ Snbale i i ot Y dh MME RUSEREO ol e
e.g. US-A -PS 2a099 uSshare forke48mple’2, 2 991 273, 3 271 367, 4 982 014 and 2
999 846, in German | aid-open specifications 1 570 703, 2 063 050, 2 036
052, 2 211 956 and 3 832 396, French patent 1 561 518, in the nonograph "H.
Schnel I, Chem s L @nd Physics of 5 Pol ycarbonates, Interscience Publishers
New York 1964, pﬁ; T98U8°seq.; p. 102 et seq.”, and in "D.G Legrand, J.T.
Bendl er, Handbook of Polycarbonate Science and Technol ogy, Marcel Dekker,
New York 2000, p. 72 et seq." In the case of honopol ycarbonates only one

di phenol i s useigh-dinnsh@ak4,6+rit(Hehydesgpldnyl)dHepteap@l ycar bonat es sever al

di phenol s are used, wherein obviously the bisphenols used, as also al

ot her chem cals and auxiliary substances added for the synthesis, may be

cont am nated W h 4 Hid b @S..ahi i) their own synthesis, handling and
storage pr oceé‘ﬂér]glsn?&}él’(lt%%’géﬁa(i4th%{d£& lé? gla?bt{%{aﬁg’ work with raw material s
that are as clean as possible. 15 The nonofunctional chain term nators
required to control the nol eecular weight, such as phenol or al kyl phenols,
in particldar phbbdti;(4hydexyphamyltheheens) , i so- octyl phenol, cunyl phenol ,
their chlorinated esters or acid chlorides of nonocarboxylic acids or

m xtures of these chain termnators, are either added with

1,1,1-tri-(4-hydroxyphenyl)-ethane,

tri-(4-hydroxyphenyl)-phenylmethane,
15
2,2-bis-[4,4-bis-(4-hydroxyphenyl)-cyclohexyl]-propane

2,4-bis-(4-hydroxyphenyl-isopropyl)-phenol
20 tetra-(4-hydroxyphenyl)-methane.

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

cyanuric chloride and 3,3-bis-(3-methyl-4-hydroxyphenyl)-2-ox0-2,3-dihydroindole.

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

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

corresponding to these ammonium compounds. These compounds are described in



20 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 mxture or, in the case where acid
chlorides and chlorinated esters are used as chain termnators, as |long as
sufficient phenolic term nal groups of the polyners are available. However,
the chain termnator(s) is/are preferaddy added after 25 phosgenation at a
site or a tine when phosgene is no |onger present but the catalyst has

still not begniRRinged typical PhadcitierREe cATBIySE Ode cOMRRIAAID, AiFlaBRIAUYSE .
together with the catalyst or in parallel with the catal yst. Any branching

agents or bifamidiar byaggeon skilledundbe bui hhe oatelystameayatiel eddadotot the sy@besiynt hesi s
in the sane, ., t generall efqre the chajn termnators. .Tri enol s,
uat or nary. ORI S Btes Pttt dttentt Sl e Rkt e BAREAISE o o
general ly SBof ¥ ESteRblP e Rhaal Sino", itfe CRLBHLERS o3 Sone
of the corrp:l)%ﬁ)ges I\?\A{otsgé tﬁ(r)e’e gr m)Fe tyﬁan ?‘Fﬁ{eehpWer?ol i cﬂﬁy@rrg?('&ll/ gr 8ups t hat
can be Sused phosgehgrurdesargnl enimhl cong@uid ionenixtuve of onium compounds is used as
4,6-dimethyl-2,4,6-tri-(4-hydroxypheny|)-heptene-2 .
4, 6- di net hy catplyst, owhen a ditipd drriokyohRyinfrofegiioanel phasgene is preferred. The
-l (4 by daxphianu) b RENZENSin bufe by b rick SolVe, R8BI of DdFor
2, 2- bi s-[ 4, 4hepdlydafodiutl 9IS Bt el seGis &h aligeoyik bolRtioNaMnE in the case of tertiary
2, 4-bi s- (4-hydroxyphenyl -i sopropyl ) -phenol 20 ) ) )
t et r a- (4- hy @mdneppthém hen- takeh plase i8othe formeof thdir ammandwal sabtsnywishiragédsar e
2, 4-di lf'bydr O)[()}/et%eer%gll Fno?gca{ncljd atcircils,nFnS Ip%rtl%ﬁiag "hydrochloric acid. When using several

catalysts or when portions of the total amount of catalyst are metered in, naturally

different modes of metering may take place at different sites or at different times.

The total amount of catalysts used is between 0.001 and 10 mole.% with respect to

the moles of bisphenols used, preferably 0.01 to 8 mole.%. particularly preferably

15 0.05 to 5 mole.%.

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

20 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,
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
22 32977.

25

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



cyanuric chloride and

3, 3- bi,s- (3- net hyl - 4- hydr oxyphenyl ) - 2- oxo- 2, 3-di hydroi ndol e. 25 Preferred
branchi ng agents are 3, 3-bi s-(3-nethyl -4-hydroxyphenyl ) - 2- oxo- 2, 3-

hydroi ndole and 1, 1, 1 -tri-(4-hydroxyphenyl)-ethane. The catal ysts used in
the phase interface process are tertiary .asnes, in particular
triethylamne, tributylamne, trioctylam ne, N-ethylpiperidine,

N- net hyl pi peri ﬁ'xrgle! le30 N-i/ n-propyl pi peridine; quaternary amoni um salts
such as tetrab nium/ tributyl benzyl anmoni um/ tetraethyl ammoni um
hydroxide / chloride / bromde / hydrogen sulfate / tetrafluoroborate; as
wel | as the phosphoni um conpounds correspondl ng to these ammnl um
conmpounds. ThedMethedforthgidetenminationcofith : 2lrip atgy
phase interface catal ysts, are connerC|aIIy avallable and are fanlllar to a
person skilled in the art. The catalysts may be added to the synthesis

i ndividualdy, %a?ysﬁ' FIfURE cBhteRl OF RLRBEIL %ﬁrtfc?é%hls%el%hn@dl NAIHEHE OF Fhe
optionally also DBefore phosgenation, but preferabl’'y are nefered in after
the introducti @nlymﬁrbﬁnmbcalgplmeqonucm%@(hg) drssolne&umbmhlmdometharim(t[m@hromlvpnl um

d d wh dd h d f
e o Sy SR TG W s i NS
i nert sol vent, EBfﬁfel?& b('f‘réﬁbhh‘b 9‘?@47‘%?’#33&8{ h}eat ) Pﬁg%ﬁéoﬁﬁn%te?ryaﬂprheﬁlt

el se as an aqu ous so ion, ahd In ca ry —am
takes place in nidigbrhs thickinedshel I madThe e aal:é Sre\tiriel ua@érddacudil apd pfcdécidd y
inorganic acids, in particular hydrochloric acid. Wen using several

cat al yst sllbr whitom peraunding dist bya covarig. éﬁtnuﬁttra@bnélm fltgrsurfagesis npsestigated n,
naturally different . nodes of nete t ake e at .dif nt sites or
e Gl Trerent t (oreghed) TR ANIOR b et Rt GrePae fowieiS ACEEBhad. o and
10 nol e. % W t h & EsRRGwARIenkHEofMI02S 480 nfi SRNBRDhS S ERe o@meflﬁggé?lsxm{)m@l to
8 mole. % particularly preférably 15 0.05 to 5 nole.% |n addi t he
production of 26} yadrtbehatgsificatom ateasgd. Therthonescest panticlel pheletcted anditieg t he

wel | - known pol ycarbonate process in the nelt, so-called nelt
P >élata is evaiuate% using ?mage processing software (KS 300 3. 0 from Zeiss AG).

15 Only particles with a characteristic colour are counted, i.e. other particles such as
dust are not taken into account (determined by the HIS colour model, see above).
The colour parameters for detecting fluorescent particles are set so thatbthey 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 ¢m3/10 min (at 300°C; 1.2 kg) was

used as the test material.



transesterification, is also possible, as described e.g. in WO- A 01/ 05866
and WO- A 20 01/05867. In addition transesterification processes (acetate
process and phenyl ester process) are described for exanple 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, 91602, 97 970, 79 075, 14 68 87, 15 61 03, 23 4913
and 24 03 01 as well as in DE-A 14 95 6-and 22 32 977. 25 The foll owi ng
exanpl es explain the invention but do not restrict it. 15- Exanpl es Method

for the deteryg pallytaBorte iohhuidsUpresie@ it 1APCiia! £ vaain®ryinp dadlnegagdonat e:
5 Analysis fof the content of f1 uor escent particles is perfornmed b
filtration oheltade at pdifiesent bdempezatyresplie aonedraded (B3abegyler A3 WD, dlargn

di chl or onet hane  (Li Chr.os ~ ~Merck: 1.06044 K33506244 430 700 ,
through a TORGH GRS %ﬁ%rmﬂmghow@ﬁ%& P@?ﬁﬁmg?f‘@’faﬁ% %ﬂﬁa@é@ea) Wi th
a 5 mpore d f i JBIRE 'tctlﬁ&g,%ﬁ Lt er

di scs are dﬁL?gggﬁg%S?&%ggﬂ%ﬁ% gc%rot ectfﬁe f%%hfrom sﬂ@%'o%%%ngﬁg%ﬂe y a
coveri nj. Afdnethe fonk thaad using tieeprotéss accading ac ¢hd mvemticasaridgad ¢ otheadanded)
using an Axion 2 fluorescence .m croscope fromZeiss AG GCernmany. An
excitation G asagyentimaliliration prpcessEompaisopln nation tine of 40 ms per
scan and 25- fold total nmagnification are used. The fluorescent particles
are detected and the data is evaluated using inage processing software (KS

300 3.0 frommxamsie 1X6dmpasoRek¥mBRr-t 0 e WinbHilaa racteristic colour are
RAGA8 1AGhmpboRiner 1§ ok Tined

counted, i.e er particles such as st are not taken into account
(determ ned by the H'S col our nodel, see above). The colour paraneters for

par ame €7 oHheoBRDFEPelEis cuoned FPoll i SEUFR B FXTOie GB AP eds dheThe. -
z gjr Lgfe gg fﬂéﬁgﬁé %;‘Bf‘egn {o} é?éé@@/{&%{iﬂ'la@ﬂ&éfﬁ%tioﬁéé isYethit 309°R(ZR8RY 330 E pihE O | ed
2) and 315°C (zone 3). At the start, the extruder is purged for 3 minutes at a
throughput of 6 kg/h. Then the throughput is reduced to 1.2 kg/h and the extruder is
purged for 15 minutes at this throughput. The temperature of the polymer melt at the

15 die plate is about 295-305°C. A sample is taken from the polymer melt.

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 um 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 um; 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.



In this way, and under the conditions cited above (wavel ength, total

magni fication, illumnation tinme), a coherent fluorescing region on the
Teflon filter is automatically detected and counted as 1 count. The

i ndi vi dual fluorescent particles that are found 25 on the Teflon filter are
counted. The total nunmber of fluorescent pgriicles is divided by the weight
of the polycarbonate nelt weighed out in the individual batch and this

gi ves the nunber of particles (fluorescent particles) with respect to | gram
of polycarbonate (counts/g). 30 An aromatic pol ycarbonate based on

bi sphenol A andrieepblymiettgrhihenate @iielt@balhr{der tthé rdonaitidns WekdritednabdveV OMelire
rate MWR = 71 cnB/10 min (at 300C, 1.2 kg) was used as the test material.
-16- The pol ycasmmphataee takemafters3S pirades @d adter 60 mginiitgs érevlgmgd rﬁom ;hertgne of

cabi net, are t i.f ferent erat ur.es extrud abende
35170, Karg IRt lin ST s ThE R SHipiEnafis 3 iriigog tad o HRCESR!
processin eval | 1ﬁ&gh r

with di ffggrent %Aﬁ?déé&%rﬁhr??f?@&ﬁﬁy S flﬁnd/ 1@3@% ?Ohgmtl)ne h%n%gﬁg?ﬁg t he
process accor di&d) cbontsige Theepressore apsiream biheheoﬁltexr wasrathoutu$i bay. @his result
conventional fi]Jtration proc ss. (conpari son) nple 1 (conparison exanpl e
- 0 sanple - dlemomﬁtraéﬁ dhat t rpﬁ@PsEﬂtlyeanb%ﬁétemm@ﬁ ahpYR dequsesrdhg ed

in an extruder (s ten1for t he i ndividual heating
zones i s set af£§u5%: g%ﬁ%ﬂfghﬁggggf§hggg§¥ ) and 315C (zone 3). At the
start, the extruder is purged for 3 mnutes at a throughput of 6 kg/h. Then
t he throu?hput is reduced to 1.2 kg/h and the extruder is purged for 15

m nutes at0t hi ExampledH{pompariten example) at ure of the polynmer melt at the 15
die plate is about 295-305C. A sanple is taken fromthe polyner nelt. The
nunber of fluorescent particles in the polycarbonate obtained in this way is
determ ned usi ngcldag ifTLAASle § SR/ JeBHnaR Bea mbjifef iak bnsdfUiuid oML S/ 0

u of

of fluorescent particles and I gh val ue or the nu
fl uorescent parRorchiepurpose, a stainless steel non-woven structure made from the material with

material number 1.4571 was used. The non-woven structure 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 pm. The metal fibres
had a diameter of about 5 — 7 pm. 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 is 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.



was perfornmed, but a nelt filter was used upstream of the die plate. For
this purpose, a thin-layered stainless steel filter was used (thickness on
25 average 30 m wire dianeter about 10 gm, in which the supporting gauze
had been renoved, i.e. only the filter menbrane was used, a circul ar piecé
with a dianeter of 41.2 nmmbeing cut olf~ The pore size in the filter was
25 m In the flow direction of the polyner first this filter nenbrane, then
a supporting gauze (expanded nmetal with a nesh size of 0.5 x 1.2 m®),

foll owed by a supporting ring with wire gauze with a 30 nmesh size of 1.2 mMm®
and then a pivaluation gavepd. aceunts/gh holes of 2.2 nmwere installed. Finally
the die plate was installed and fixed in place with a cap nut. The dianeter
of the active filtration area is 30 nm Using this arrangenent ensures that

the filter ig;SURRA"th&dunder @onciiﬁ?rggt at020BAR tﬁ@gor&hﬁ&nscﬂvag%ﬂagn Sy hi eved.

-17- The polyner granul es are ne under the conditions described above.
Melt  smanpl eke Awventicik effeativiecsepaation ofl thesflworescaiitt artidls 13 pugtibke toraadkamed from
the tinme of installation of the filter). The first sanple, after 35

mi nut es, hadngatisfagkBesieAt 5 particle content of 7.8 counts/g. The second
sanple after 60 mnutes had a value of 8.3 counts/g. The pressure upstream
of the filter was about | bar. This result denonstrates that the

i ncor por at i @xa@{plé B¢adcotdifs toMEihvenesh, akeV@sdraoh 6EfhetfiRr) Nunber  of
fluorescent "partrcles only slightly. 10 Exanpl e 3 (conparison exanple) The

test in exanple 1 was performed, but a melt filter was inserted into the die
Pt o P EERS 15eeE h S P e LY SR ot Hrouade (1o
cons; 514, Ok kR it o LN SR (BLIPl chlisn s
of the | ess Hienser, |thy diameses of themomrwgeenitemstructure was 41.2 mm. The diameter
of the active filtration area was 30 mm. The polymer granules are melted under the
conditions described above. After 25 minutes (reckoned form the time of insertion of
15 the melt filter), the first sample is taken, and a second sample is taken after a further

25 minutes. The pressure upstream of the non-woven filter structure is 20 — 25 bar.

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 S (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 are melted under the conditions given above. A

sample is taken after 3 hours.



The nore dense | ayer adjoined the | ess dense | ayer and had a thickness of
0.15 nmn The pore size of the nore dense | ayer was on average about 10 m
The metal fibres had a dianeter of about 5 - 7m The thickness of the
filter was 0.3 mmin total. 20 The dianeter of the non-woven filter
structure was 28.4 mm The non-woven filteng._structure is the first layer in
the sequence in the flow direction of the polynmer nelt. Followng this are
installed a sup u 0.5 x 1.2
. then a suppepaftE: BERRSERE 0% Boulh Br RubRSnPbARuRl ©°) Tna
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 arrangenent
ensures that thé&h¢ pdvastagesof tkmfﬂtwt@wneih«)é acgogdingto dheninyerdionpan be Geasrquilg i s

achi eved. The dija t.he. \Y; t|o area The pol yner
granul es are rrefltegrzy ﬁ'ﬂ'@ei’e tgllgglf%%t:lﬁ ﬁ)lwgﬁeg n Fgg‘&reﬁcﬁ{}@%ﬁ?ﬂﬁ er 25 ninutes
(reckoned fsromthe tinme of insertion of the nelt filter) a sanple is taken
fromthe polynmer nelt. The pressure upstream of the non- 30 woven filter
structure is 55 - 60 bar. The nunber of fluorescent particles in the

pol ycarbonate obtained in this way is determ ned using the nethod described
above. 18- Evaluation gave 8.7 counts/g. This shows that under conditions
that are outside the conditions in accordance with 5 the invention,
effective separation of the fluorescent particles is possible to only an
unsati sfactory extent. Exanple 4 (according to the invention, after
insertion of the filter) 10 The test in exanple 1 was perforned, but a nelt
filter was inserted into the die plate. The netal non-woven structure had
the sane 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 area was 30 nm The polyner granules are nelted under the
conditions described above. After 25 mnutes (reckoned formthe tinme of

i nsertion of



15 the nelt filter), the first sanple is taken, and a second sanple is taken
after a further 25 mnutes. The pressure upstream of the non-woven filter
structure is 20 - 25 bar. The nunber of fluorescent particles in the

pol ycarbonate obtained in this way is determ ned using the nethod described
above. 20 Evaluation of the first sanple gave 1.56, that of the second '
sanpl e 1.18 counts/g, of fluorescent P#+ticles. This denonstrates that the
met hod of nmelt filtration according to the invention |eads 25 to a clear
reducti on i Clhises nunber of fluorescent particles in the polyner nelt.
Exanple 5 (according to the invention, with a passivated filter) The test in
exanple | is perfornmed, but the nelt filter is first conditioned for 24 30

hours at 35QC inj,a cirgcul.ating.air.oven., The filter is inserted.n the way
described T~ exBre St W uBicH A BaaE s, SppdeniRanut mmél
condi tions givengg ‘Iﬁ:arb%naéamheaﬂ verEE Mk A %efg%w(%ﬁeig'hlgdwﬁ‘é@j gation of
the sanpl e gave 0.47 counts/g of fluorescent particles. The advantiages of

the fil%rati on nd#i0e0 taciHoll gonale is Hidteredvihraugbratdaast mae semrwousnt metat| ear | y

fromthe significantly | owered nunber of f]uorescent particles. - 20-
daims 1. ProcessSURgHe With Pithlglf-‘ﬁfts?%ﬁg@lmﬁ’oi % CoBssHne %moso,r RHEEFer i sed

in that the nelt . r : Wb r I I i wei ght
average) of 5 14”%8%91%%5%Oglggg}tgefrlr%\?g?}(gaf’zl tet?lgzg i{tﬁﬁr}%gg é? gﬁéeggg té)ne
non-woven netal 9Ommture with a thickness of 5 mfmto 1 mm consisting of

two or nore layers, wherein at |east one layer is 0.05 to 0.2 nmmthick and
has a pore size of 1 to 10 m

10 2. Process according to Claim 1, wherein 2 to 10 layers are used.

3. Process according to Claim 1, wherein the thickness of the non-woven metal

structure is 1 mm to 0.2 mm.

15 4,  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 um.

5. Process according to Claim 1, wherein the less dense layer is 0.05 to 0.3 mm
thick.
20
6. Process according to Claim 5, wherein the pore size of the less dense layer is
20 to 60 pm.
7. Process according to Claim 1, wherein filtration is performed at pressures of
25 5 to 35 bar and temperatures of 220 to 400°C.
8. Process according to Claim 1, wherein the filter gauze is made of stainless
steel.
30 9. Process according to Claim 1, wherein the non-woven filter structure is

thermally pretreated in an oxidative atmosphere.



10 2. Process according to aiml, wherein 2 to 10 | ayers are used. 3.
Process according to Claim1, wherein the thickness of the non-woven netal
structure is 1 mmto 0.2 nm 15 4. Process according to Claim1, wherein the
| ayer that is 0.05 to 0.2 mmthick consists of wires with a dianeter of 1 -
20 m 5. Process according to Claim1, whepein the | ess dense layer is 0.05
to 0.3 mm thick. 20 6. Process according to Caimb5, wherein the pore size
of the less dense layer is 20 to 60 m 7. Process according to Claim1,
wherein filtration is perfornmed at pressures of 25 5 to 35 bar and
tenperatures of @20 P&c@@»%@corgmgl?é@zﬁﬁ@ @ﬂﬁ%iﬁ“tﬁ&hotnow@e?ﬂﬁﬂéstrﬁ‘ﬁﬁfe%n the
filter gauze is made of stainlesSs steel. 30 9. Process according to Caim
1, wherein the non-woregeatéd Ifoed ot Bhidtourseiri sn dxhl@twal dtynoppletre @b ttedpdratuss
oxi dati ve at nosphere. Q%)rl %)8 Process according to Claim9, wherein the
non-woven filter str%‘a 4 (f)retreated for 4 to 35 hours in an oxidative
at nosphere at tenperatures of 300 to 400C. 11. Process according to Claiml
for renoving fluorescent particles in polycarbonate.

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

polycarbonate.





