-1- A process for the treatnent of nmetal surfaces The present invention
provi des a process for the passivation of nmetal surfaces and the use of

t hese passivated materials in the production or processing of 5

pol~ycar bonat es. This process enabl es pol ycagrbonates to be produced with a

|l ow content of fluorescent particles. These materials can conprise e.g.
optionally heated pipes for the transport of polycarbonate nelts, tube
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fluorescent particles, The production of polycarbonate generally takes place
in plant conporentest ofiflusrescentpagicleseact i on vessels etc., made of steel or of
special steel alloys. The 20 polycarbonate is produced, transported,
evaporated, isolated or further processed in this equipnent. It has now
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melts can have a di sadvant ageous effect on product quality. 25 Thus, it has

been found thatopshspenstbonakis wbedwadesier theeterpalapurfasespdneaat $xchavbemi ts a
certain cgntam na#.i on W {sh &Jlﬁ%r escent tLparti cl es,., whi chi i S d[i sad¥aqt ageous
for the quali t§e8(§ 10p HF%S i B! bqnd?pﬁ’ﬁxsa, Se%&"}‘&?aé‘?%%'c%{w&yé‘ﬁe%? adN ﬁ%r'b(g{)sduced
from this mat @hll Pump3OThe polycarbonate produced with the aid of this process is especially
suitable for high-quality injection moulded articles, particularly those in which high

transparency and a low Y1 (yellowness index) are important, such as e.g. optical data
storage media, diffusers or panes for the automotive sector in general. The
15 polycarbonate granules or injection mouldings produced with the aid of these plant

components have a low content of fluorescent particles.

The production of polycarbonate generally takes place in plant components, i.e.
pipes, reaction vessels etc., made of steel or of special steel alloys. The
20 polycarbonate is produced, transported, evaporated, isolated or further processed in

this equipment.

It has now been found that metal surfaces that come into contact with polycarbonate

melts can have a disadvantageous effect on product quality.

25
Thus, it has been found that polycarbonate produced in these plant components
exhibits a certain contamination with fluorescent particles, which is disadvantageous
for the quality of injection mouldings, extrudates and sheets/films produced from
this material.

30

High residence times of polycarbonate melts in these plant components are
particularly disadvantageous to the product quality and increase the intensity of

fluorescence in the material. Polycarbonate melts produced by the melt



Hi gh residence tinmes of polycarbonate nelts in these plant conponents are
particul arly di sadvantageous to the product quality and increase the
intensity of fluorescence in the material. Polycarbonate nelts produced by
the melt -2- transesterification process, for exanple, are in contact with
metal surfaces for a prolonged period.-2Mis process in particular is
therefore critical interns of the formation of fluorescent particles,

whi ch reduce the product quality. 5 Not only high residence tinmes but also
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"Surface and Interface Analysis 2004, 36(3), 220 - 224 or by Virtanen et

al. in "Material Science Forunt 25 1995, 185 - 188 (Passivation of Metals
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polycarbonate to be produced with a lower content of fluorescent particles, thus

15 distinctly improving the product quality.

In addition to use in optical data storage media, this polycarbonate is also highly
suitable for the production of mouldings from the automotive glazing sector, such as
e.g. diffusers. This polycarbonate is particularly advantageous in those applications in

20 which a good surface quality is required.

It is known that the pre-treatment of steels has an effect on susceptibility to corrosion.

Passivation methods are described e.g. by Asami ef al. in "Surface and Interface

Analysis", 2004, 36(3), 220 — 224 or by Virtanen et al. in "Material Science Forum"
25 1995, 185 — 188 (Passivation of Metals and Semiconductors), 965 - 974.

None of the publications cited above relates to the treatment of metals that come into
contact with polycarbonate melts. The problems of corrosion are not comparable with
the requirements of polycarbonate production. The solutions found were not therefore

30 obvious.

It is known that discolouration of the polycarbonate can result from ferrous surfaces in

contact with a polycarbonate melt. This is described e.g. in JP 02233733, To solve this



the requirenents of polycarbonate production. The solutions found were not
therefore 30 obvious. It is known that discolouration of the polycarbonate
can result fromferrous surfaces in contact with a pol ycarbonate nelt. This
is-described e.g. in JP 02233733. To solveshis -3- problem lowiron

al l oys, such as e.g. alloy 59, have been used in conbination with

pol ycarbonate nelts. This is described e.g. in EP 1222231 Bl, W) 2000064554,
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15 In JP 2002 12 64 25, a melt filtration plant is described consisting of a stainless steel

filter for the reduction of gel particles. No connection with fluorescent bodies is

reported and no pre-treatment method is described.

In EP-A 1156071, a passivation of filter media with weak acids, such as e.g. phenol, is
20 described. As a result, an improvement in the yellowness index of the filtered material
is achieved. Fluorescent particles are not described. This method is unsuitable for the
reduction of fluorescent particles. In this publication a heat treatment in nitrogen is

described, whereas the present invention pre-treats oxidatively.

25 In US 4518440, a process for the passivation of metal surfaces with mineral acids is
described. These surfaces, which have a specific chromium oxide and iron oxide
content after this process, are generally passivated by the method described. No effects
on the formation of fluorescent particles in polycarbonate melts are described.
Comparative tests in which polycarbonate melts were treated with iron oxide and/or

30 chromium oxide show that a distinct increase in fluorescence occurs in polycarbonate
melts. Taking these results into account, this passivation method is unsuitable for

polycarbonate melts.



content after this process, are generally passivated by the nmethod
described. No effects on the formation of fluorescent particles in .

pol ycarbonate nelts are described. Conparative tests in which polycarbonate
melts were treated with iron oxide and/or 30 chrom um oxi de show that a

di stinct increase in fluorescence occursdtin polycarbonate nelts. Taking
these results into account, this passivation nethod is unsuitable for
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15
None of the above-mentioned publications deals with the content of fluorescent

impurities in polycarbonate. The methods mentioned above do not lead to an effective

reduction in fluorescent particles in polycarbonate.

20 Surprisingly, it has been found that a special thermal treatment of stainless steel or
stainless steel alloys leads to a significant reduction in fluorescent particles in the
polycarbonate matrix. Both in unpassivated stainless steel and stainless steel alloys and

in those passivated by acid treatment, this method leads to a distinct reduction in

fluorescent particles.

25
The present invention therefore provides a process for the treatment of metal surfaces
that come into contact with the polymer melt during the production or processing of
polymers, preferably of polycarbonate, wherein metal surfaces are thermally pre-
treated in an oxidative atmosphere, such as air.

30

The thermal pre-treatment is generally performed at temperatures of 200 to 1200°C,
depending on the type of tempering or the corresponding tempering temperature. The

duration of the thermal pre-treatment is generally 1 minute to 48 hours, preferably



in those passivated by acid treatnent, this nmethod |l eads to a distinct
reduction in fluorescent particles. 25 The present invention therefore
provi des a process for the treatnment of netal surfaces that conme into
contact with the polynmer nelt during the prepduction or processing of

pol ymers, preferably of polycarbonate, wherein netal surfaces are thermally
pre- treated in an oxidative at m)sphere, such as air. 30 The thernal
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bet ween 300 and 1000C, preferably between 600 and 900C, and when tenpering
in acirculating air oven, 200 to 500C, preferably 300 to 400C. The duration
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The duration of the thermal pre-treatment at temperatures above 600°C is generally
1 minute to 1 hour, in the temperature range from 300 to 700°C usually 30 minutes to

15 48 hours, preferably 30 minutes to 30 hours, particularly 2 to 25 hours, and at
temperatures of 300 to 500°C generally 1 to 48 hours, preferably 2 to 30 hours,
particularly 4 to 25 hours.

The metal parts treated by annealing are flamed out in a sand bed or fluidised bed.

20
The metal surfaces of the filter fleece are particularly preferably tempered in a
circulating air oven at 200 to 500°C, preferably 250 to 450°C, particularly 300 to
400°C, for up to 35 hours, preferably 4 to 30 hours, particularly 8 to 26 hours. A
temperature of 350°C for 24 hours is especially preferred.

25

Metal parts that are suitable for the pre-treatment are metal parts that come into contact
with the polymer melt. These include, for example, pipes, supply tubes, filters and
tanks. Further examples are listed elsewhere in the present application. The metal parts
pre-treated according to the invention should generally be used within 14, preferably
30 10, particularly preferably 8, especially 3 days after tempering.
Prior to tempering, the metal parts can be cleaned in a suitable manner, e.g. degreased,
e.g. by treating with methylene chloride. By treating with mineral acid, particularly
nitric acid in concentrations of 0.5 — 65 wt.%, preferably 5 — 30 wt.%, at temperatures



20 The netal surfaces of the filter fleece are particularly preferably

tenpered in a circulating air oven at 200 to 500C, preferably 250 to 450C,
particularly 300 to 400C, for up to 35 hours, preferably 4 to 30 hours,

particularly 8 to 26 hours. A tenperature of 350C for 24 hours is

especially preferred. 25 Metal parts thai-are suitable for the pre-treatnent

are netal parts that cone into contact wth the polyner nelt. These

i nclude, for exanple, pipes, supply tubes, filters and tanks. Further
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of 10 minutes to ours, preferably 30 mnutes to 8 hours, passivation
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heat exchangers.
15
The filters or filter fleeces treated according to the invention can be used for the so-

called deep bed filtration of polycarbonate.

Polymers, particularly polycarbonates, distinguished by a low content of fluorescent

20 particles can be produced in this way.

Thus, polycarbonates produced or processed using metal parts pre-treated according to
the invention have a particle count of transparent fluorescent particles with a size of
between 15 and 250 pm of 0.1 — 1.8 counts/g, measured after dissolving the
25 polycarbonate in methylene chloride and filtering it through a Teflon filter with a 5 pm
pore size at an excitation wavelength of 400 — 440 nm and a 25x total magnification

with an illumination time of 40 ms.

A coherent fluorescent area on the Teflon filter is automatically detected here under the
30 conditions stated above (wavelength, total magnification, illumination time) and
counted as 1 count. The individual fluorescent particles found on the Teflon filter are

enumerated. The total number of fluorescent particles is divided by the mass of the

into



heat exchangers. 15 The filters or filter fleeces treated according to the

I nvention can be used for the so- called deep bed filtration of

pol ycarbonate. Polynmers, particularly polycarbonates, distinguished by a | ow
content of fluorescent 20 particles can he produced in this way. Thus,

pol ycar bonat es produced or processed using netal parts pre-treated according
to the invention have a particle count of transparent fluorescent particles
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"Pol ycar bonat e"Polyacetalek Eelyestau rCelmmnggqroﬂmll—Hmu O¥erlag oMumish3 Vienna 1992,
Polycarbonate, . 11g_ 145, and to EP-A 0 517 044,

15 According to this process, the phosgenation of a disodium salt of a bisphenol (or of a
mixture of various bisphenols) present in aqueous-alkaline solution (or suspension)
takes place in the presence of an inert organic solvent or solvent mixture, which forms
a second phase. The resulting oligocarbonates, present mainly in the organic phase, are
condensed with the aid of suitable catalysts to form high molecular weight

20 polycarbonates dissolved in the organic phase. The organic phase is finally separated

off and the polycarbonate isolated therefrom by various work-up steps.

Diphenols suitable for the production of the polycarbonates to be used according to the
invention are e.g. hydroquinone, resorcinol, dihydroxydiphenyl, bis(hydroxyphenyl)-

25 alkanes, bis(hydroxyphenyl)cycloalkanes, bis(thydroxyphenyl) sulfides, bis(thydroxy-
phenyl) ethers, bisthydroxyphenyl) ketones, bis(thydroxyphenyl) sulfones,
bis(hydroxyphenyl) sulfoxides, a,a'-bis(thydroxyphenyl) diisopropylbenzenes, and the
alkylated, ring-alkylated and ring-halogenated compounds thereof.

30 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)-2-
propyl]benzene (bisphenol M), 2,2-bis(3-methyl-4-hydroxyphenyl)propane, bis(3,5-



Pol yacet al e, Pol yester, Cellul oseester, Carl Hanser Verlag Minich, Vienna
1992, pp. 118 -145, and to EP-A 0 517 044. 15 According to this process,
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2, 4- bi s(4- hydoxyptisashphenletiahély | buenbis(4lhydirdiyphéhy()prdpank, 0xy pheinkis@- 2-
propyl ] benzene (bisphenol M, 2,2-bis(3-nethyl-4-hydr oxy,phen}/l ) pr opane,
bis(3,5 - 8- hyfreeyphenylcyelehessngnd dyl-bis@rhyadracyphenyl)-3,3,5-trimethylcyclohexane

2 B R D MR e

2, 4-bi s(3, 5-di net hyl - 4- hydr oxyphenyl ) - net hyl but ane,
1, 3-bis[2-(3,5-di nethyl -4-hydroxyphenyl )-2-propyl] benzene, 1-bis§4-
hydr oxyphenyﬂ}y@g}%mgra%a@ﬁdhphenols are described e.g."in 'US-A -PS 2 999 835, 3 148

L 1- b1 (4 hyidh oxiphony b a8y 4 8L B &K AR Ok RBIARSIRYD 2n¢

m xtures theréo ircularl’y preterre henol's
4, 4' - di hydr axyzh gbgng10631050] 2- 036 052, hydil osepheng| 932hegy; | thé IFagih patent
2, 2-bi 35( 4- hydr oxyphenyl %f)ro ane, 1, 1-bhi Si14- ) )
1 specification I' 561 518, in the monograph "H. Schnell, Chemistry and Physics of
Polycarbonates, Interscience Publishers, New York 1964, pp. 28 ff.; pp. 102 ff." and in
"D. G. Legrand, J. T. Bendler, Handbook of Polycarbonate Science and Technology,

Marcel Dekker New York 2000, pp. 72 ff.".

20 In the case of homopolycarbonates, only one diphenol is used and in the case of
copolycarbonates, several diphenols are used, it being possible, of course, for the
bisphenols used, as well as all other chemicals and auxiliary substances added to the
synthesis, to be contaminated with the impurities originating from their own synthesis,
handling and storage, although it is desirable to work with raw materials that are as

25 clean as possible.

The monofunctional chain terminators required to regulate the molecular weight, such
as phenol or alkylphenols, particularly phenol, p-tert.-butylphenol, isooctylphenol,
cumylphenol, the chlorocarbonates thereof or acid chlorides of monocarboxylic acids
30 or mixtures of these chain terminators, are either fed into the reaction with the
bisphenolate or bisphenolates or added to the synthesis at any point in time, provided
that phosgene or chlorocarbonic acid terminal groups are still present in the reaction

mixture or, in the case of the acid chlorides and chlorocarbonates as chain terminators,



hydr oxyphenyl ) cycl ohexane and

1, 1- birs(4- hydroxyphenyl)-3, 3, 5-tri net hyl cycl ohexane 10 (bi sphenol TMC) and
m xtures thereof. These and other suitable di phenols are described e.g. in
US--A -PS 2 999 835, 3 148 172, 2 991 273,.8.271 367, 4 982 014 and 2 999
846, in German O fenl egungsschriften 1 570 703, 2 063 050, 2 036 052, 2 211
956 and 3 832 396, the French patent 15 specification 1 561 518, in the

nonogr aph "H. Schnel Chem.stry and Physics of ol ycar bonat es .

| nt er sci ence P%?Ylg?#eglgt,s WW@%&“%‘@&H’X%Q%@S f’f&’?f .lfliﬁ‘gly?‘fer. are avgjlable. «p
G Legrand, J. PrefeR®RA| Réwevdan@RoRKaiAT tehBinatRr BONBindnM6isCARE adiléll HRENNRE 09Y,
Mar cel Dekker New York 2000, pp. 72 ff.". 20 In the case of

homopol ycar bondthesgenatignsat edecaiipp whers|or ata time avhgn do impre peosgensds present but the

copol ycar bonat es, ,several di,phenols are ed_ it bein 0ssi bl f course,
for the  bispheAlhatHSast v BT RS or e Merede ReheB PR e Cafief b
subst ancess addmm@ebmysﬁynﬁbggjlé,toﬂ@cblglyg@nt am nated with the inpurities
originating fromtheir own synthesis, handling and storage, although it is

desirable to work with raw materials that are as 25 clean as possible. The
monof uncti onal ghajn t.erm nators r.equir to.regul ate the | ecul ar | ght,
such s phenol %5, PEPRSRE RS oF miSReC bRy BB o 2% oPR SE MRGRINS
i sooct yl phenol ,synthediy liR 1B Qhme t»_t?esjf Gt AERHF 3 ot @ dhaRr Rethindfor@ CliiphdhoR! | des

of nonocarboxylic acids 30 or mixtures of "these chain termnnators, are
ei ther fed i nt cjuateephenals tar aasidvichliaridéseof ti-sqrhiehadashoxybe apids,pore mixtanee ©f dhe

added to e synthesig at a ojnt in tjnme, ,provided that phosgene or
chl or ocar L(gni c Pé’bip © @?ﬂ’i%é({]g}&&b‘ifﬁ’sarﬁp%lajé}'}l$efi' present in the reaction
m xture or, in the case of the acid chlorides and chl orocarbonates as chain

termnators, -9- provided that sufficient phenolic termnal groups of the
f or mi ng pol ynerSameofthecémpiunds withdliree abingre phonelichydroxyd geiwps that eanriensedr or

e when no moFe. PRosquRERERh e SARiBHD 2ad- PP fER kel SRS o3kn”
metered in, or difghyRs 8 60Rk@UBArdIpRayDhEptARE Caf Rls\ak4-HyRRyPRhyl)benzene,
15 1,1,1-tris(4-hydroxyphenyl)ethane, tris(4-hydroxyphenyl)phenylmethane, 2,2-bis[4,4-
bis(4-hydroxyphenyl)cyclohexyl]propane, 2,4-bis(4-hydroxyphenylisopropyl)phenol,
tetrakis(4-hydroxyphenyl)methane, 3,3-bis(3-methyl-4-hydroxyphenyl)-2-ox0-2,3-
dihydroindole.

20 Some of the 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.

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

Catalysts used in the interfacial polycondensation synthesis are tert. amines,
particularly triethylamine, tributylamine, trioctylamine, N-ethylpiperidine, N-
methylpiperidine, N-i/n-propylpiperidine; quaternary ammonium salts such as
30 tetrabutylammonium / tributylbenzylammonium / tetracthylammonium hydroxide /
chloride / bromide / hydrogen sulfate / tetrafluoroborate; as well as the phosphonium
compounds corresponding to the ammonium compounds. These compounds are

described in the literature as typical interfacial polycondensation catalysts, are



5 wth the catalyst or in parallel to the catalyst. Any branching agents or
m xtures of branching agents to be used are added to the synthesis in the
same way, but usually before the chain term nators. Trisphenols,
guat er phenol s or acid chlorides of tri- or tetracarboxylic acids, or

m xtures of the 10 polyphenols or acidighlorides, are usually used. Sone of
the conpounds with three or nore phenolic hydroxyl groups that can be used
are e.g. phloroglucinol, 4,6-dinmethyl-2,4,6-tris(4-hydroxyphenyl)-2-heptene,

4, 6- dinethyl- . ' - ] a1.9 s

13 5ot s SORTERASD RERi BUE S IRRGERH, MR ed i the o The catslygs
tri s(4-hydr euy pbedddd)tphenyyneriis dntviddal B, bs & [ixtdire, or together and successively,

bi s(4- hydr oxyphenyl ) cycl ohexyl{plapropa_ne, . i )

2, 4- bi s( 4- hyarenalliyradseybeferspihe Phpyasnatingl althqugh additiops afgrgthe ipisedustion gkt hane,

3, 3- bi s(3- - 4- hy - 2-.0X0- - di ' | e, f the
other trif Uﬁé&%ggﬁ%?}%cpg%ééﬁg@ g%grgen @%&%yﬁ%@ﬂéﬁ’%@g%ﬁgﬁﬁm@?‘?ﬁ@ fig aci d,
cyanurix chlagyiisde agstalysis; i whidh om il addition befory feanyteding i0sOphdsene is

di hydroi ndol e. Preferred branchi ng agents are ) ) .

3, 3- bi s( 3- mpraigreds Thy metsepg e ﬁmh)eszta%ﬁtcp@,a@lyswaa itakgplase A brlk, Brpp inert 1-trj
s(4- hydr oxy I I ' | ' ensation
synt hosi o APty pEAAT el BF B bBlRaaR Whdtf, bIUSS RE6 Rl SGRATC
trioctyl am nad iMthetdayd of thenrérdapemihes, aetHait aimeriigli sakts with acids, preferably

N-i/ n-propyl pi peridi ne; quaternary anmmonium salts such as 30

t et r abut y| ammberRuasids, tartisulasly duidsaehlorgasidi Vhen using sexerd rastlystinehypbenxi de /
hlorige / i_de. . sul t a; 1] .as th
Shosprithi umheClC i pall SAaREL e vl Sl 41 RALE, BirrAd e ' °

conpounds amgthsliesfdy Heburde 41ebé einplogéd aedifiereny fcaddnsi dit £ difk&e@| times.
pol ycondensati on cat altyst s, are -10- comerci al IgQavai | abl e and are famliar
I

to the persdmedrial peantith of He eatalystsrigedcistbgtwesns0.0¢1aand 40 aele Jotbgsedhen
synthesi's I pdivd QU n%nol@8sd, Pletteiif 0.09"t0 BIAEE BE p BRSNS ERRIFDYS to
5 mole %.
15

The polycarbonate synthesis can be carried out continuously or batchwise. The reaction
can therefore take place in stirred vessels, tubular reactors, forced circulation reactors
or stirred vessel cascades or combinations thereof. Preferred media for these stirred

vessels or tubular reactors and pipes etc. are e.g. V4A steel or Hastelloy C.

20
The polycarbonate solution is washed by repeatedly passing through settling vessels,
stirred vessels, coalescers or separators, or combinations of these measures. These plant
components also consist of the above-mentioned materials.

25 The polymer can be isolated from the solution by evaporation of the solvent by means

of temperature, vacuum or a heated carrier gas. Other methods of isolation are
crystallisation and precipitation. These process steps are also performed in containers
made of the above-mentioned media. In a thermal work-up process, particular
significance is attached to the material used because of the higher temperature. One
30 such thermal work-up process is e.g. distilling off of the solvent by superheating and
pressure release in a so-called "flash process” (cf. also "Thermische Trennverfahren",
VCH Verlagsanstalt 1988, p. 114). All these processes are described in the patent

literature and in text books and are familiar to the person skilled in the art.



optionally al so before the phosgenation, although additions after the

I ntroduction of phosgene are preferred unless an oni um conpound or m xtures
of onium conpounds 5 are used as catal ysts, in which case an addition before
the metering in of phosgene is preferred.lThe metering in of the catal yst
or catalysts can take place in bulk, in an‘inert solvent, preferably that
of the polycarbonate synthesis, or also as an aqueous solution, and in the
case of the tertiary amnes, as their amoniumsalts with acids, preferably
m neral acids, particularly hydrochloric acid. Wen using several catalysts

or when 10 nmetering.in parti.al _gquantjties of the.t.qtal .quantity of catalyst,
i torent neterHg” teaedR Sasared bl Ebbetiws Gt S e cechnelf Biefe

| ocations or ateffécfifeeflRA prdcesLhighly Cofcdnbhll palyaft idelts & obhhedat al yst s used
i's between 0.001 and 10 nole % based on nDFes of bi sphenol s used,

preferably 0.01 to 8 nole % particularly preferably 0.05 to 5 nmole % 15
The pol ycagbonate synthesis ca carried cqgnt.i nugusl y. ,or chw se.
The Feact on . aunmoHE PERD) orf iR il e by BbEt Brelihs b RF o1
forced circul atdaAmbeaeiad itheP dirsdthy @A tiCMER lusitg TvastRsi oA ex&dddts (BE1 O BS6
thereof. Preferred nedia for these stirred vessels or tubular reactors and

pi pes etc. are VWlgEP\A 44l &0, US-A-AIBR 1D \DICA 33 AesS)piy ksetryaparatossdElt i on

i hed b ing th h settl] | ti.rred s,
coal aacers or donslitaey aRE Blnnrtn oF ert e REG, s e el mieliy °
conponent s al sQEPORYI 40 430), lpBolP @it 1he A8 iBRbLAN Sitfained Such® Rig¢ABF Ccan

be isolated fromthe solution by évaporation of the solvent by means of
t enper at ut@, vaathemdioxide, bevsingla vaouningEPgm 6 0300hJEP-Aed Ri@0301)SH4 81428 207). ar e

crystallisation,an recipitation.. Thes r,ocess .ste re also rformed in
containers ma "_"rS_gO(gﬁ‘Q e gUEt Raf P 8[$¥E‘Fh£8?eamatf’ﬁaa“sg%e‘?’wgli’ CWF%%C%?%&SS,
particular si gpiK th@%ﬂﬁ@ne'r eI Redagshtéald 18 FBALIRA dfahe ARE nRAGBAIEN&RTia.t he

hi gher tenperature. € 30 such thermal work-up process is e.g. distilling

of f of the solvent by superheating and
In particular, the pre-treatment of the metallic surfaces according to the invention is
15 important in apparatus and pipes at temperatures above 200°C, particularly when these
parts are electrically heated or fluid- or steam-heated, especially when the wall
temperatures are above 240°C, preferably above 300°C, and the contact time of the
surface with the polymer melt is more than 10 seconds, or the temperature difference
between incoming melt and heated surface (wall temperature of the metal part) is
20 greater than 60°C. The contact time in concentration steps in the interfacial
polycondensation process is usually more than 10 seconds and as a rule less than
20 minutes, preferably less than 15 minutes. The contact time in melt processes is

generally 30 minutes to 12 hours, preferably 1 hour to 6 hours.

25 The use of the surfaces pre-treated according to the invention is also positive when the
polymer melt still contains residues of monomers, particularly those with OH or Cl
terminal groups, and with a residual content of solvent, particularly chlorinated
solvents such as chlorobenzene, dichloromethane, chloroform or carbon tetrachloride
and mixtures thereof. The use of the metal surfaces treated according to the invention is

30 therefore particularly advantageous in the area of melt transport paths, thermal
concentration steps and thermal mixers, i.e. heated pipes, heat exchangers, flash steps,
thin layer evaporators, falling film and tube evaporators, strand evaporators, extruder

parts and tanks, where these have wall contact with the PC melt.



pressure release in a so-called "flash process” (cf also "Therm sche
Trennverfahren”, VCH Verlagsanstalt 1988, p. 114). Al these processes are
described in the patent literature and in text books and are famliar to
the person skilled in the art. -11- \Wen the solvent is renoved by
temperature (distillation) or the technizally nore effective flash process,
hi ghly concentrated polyner nelts are obtained. 5 Fromthe highly
concentrated polynmer nelts thus obtained, the residues of the solvent can
be renmoved either directly fromthe nelt using evaporation extruders (BE-A
866 991, EP-A 0 411 510, US-A 4 980 105, DE-A 33 32 065), thin |ayer

evapor at or s (rigitlesAa® S6idin@@ 3 pofsible iBygdirédt rﬁpﬁmﬁfgobﬁtﬂw $nelt arkd fsabsdquent

evaporators, or by frjiction conpaction (EP-A O 460 450), opti onal ly al so
with the adgrannlstionpr by uging meltexirudsse By means ofrwhjelh sRipning icparissmedindir de, or

using a vacyy Bgcie{?ﬂqgl ps %%v%t rElﬁef?fru ef e 89 e‘iﬁ“&ﬁ 768 a&c%d)t?n eﬁ'%glgnt 00,

an i nport ant I’I a cones t act

With the pohysramsf ﬂns etthRIsE oplibedllyahsingabtate GOXEGE Bt b9f51dd1@(tﬂia@1‘é€inffﬁélt i oned
media. In particular, the pre-treatnent of the netallic surfaces according

to the inveskingleris 15 inportant in apparatus and pi pes at tenperatures
above 200C, particularly when these parts are electrically heated or fl uid-
or steam heated, especially when the wall tenperatures are above 240C,

preferably axb@wn&mﬁe pRdthciiBiE oL poly@ebonhiesBs Blko (passiblé YonRarRryM datbonlies pol yner

nmelt is nore than 10 seconds, or the tenperature difference between
i ncom ng nelend giphenelathydthe d@pa@epqlmbon@t@rmems up dheymelth ghereq- galleplam@l} is 20

por ycolfuenc deronepPaisiAb St R b ReRERETAY T 005 G054 AP WL | 2™

than 20 m ulosse7. Iheleitah) Maﬂs@ﬁé'lﬁdaﬁéh %ﬁ)csésgél(d%&ate-rﬂﬁc&g’ AhdGhenyl W8tet N el t
processes is generally 30 nminutes to 12 hours referably 1 hour to 6

hf)ur s. 25 Tipeocgssd asfdesdibed gigf cldS-Ap3494 88}?1%3661(8604‘@61@3% 6618ﬂé7l aRkHl i on is
Darci ot ar | J0cHASR KRR BRRL BB URTRIe ok phiosGOf RIS SoleaS, 4R, O SR
content of 05vernds sRAGLI1C08, as 49 16hhaPUMBLASs well as in DE-A 14 95 626 and 22

15 32 977.

The continuous process for the production of polycarbonates by the melt
transesterification process is preferably characterised in that one or more dihydroxyaryl
compounds with the diaryl carbonate, and optionally also other added reactants, using
20 catalysts, after a pre-condensation without separating off the monohydroxyaryl
compound formed, in multiple subsequent reaction evaporator stages the molecular
weight is built up to the desired level at temperatures that rise stepwise and pressures

that fall stepwise.

25 The devices, apparatus and reactors suitable for the individual reaction evaporator
stages are, according to the process sequence, heat exchangers, pressure-relieving
apparatus, separators, columns, evaporators, stirred vessels and reactors or other
commercially available apparatus providing the necessary residence time at selected
temperatures and pressures. The devices selected can passivated using the process

30 described here

By means of a melt filtration of the polycarbonate melt, produced by the melt

transesterification process or by the interfacial polycondensation process, the melt can



sol vents such as chl orobenzene, dichl oromethane, chl oroform or carbon
tetrachloride and m xtures thereof. The use of the netal surfaces treated
according to the invention is 30 therefore particularly advantageous in the
area of nelt transport paths, thermal conggntration steps and therna

m xers, i.e. heated pipes, heat exchangers, flash steps, thin |ayer
evaporators, falling filmand tube evaporators strand evaporators, extruder

arts and tanks .t hese hav cantact. with the PC nelt. 12-.
Bl o ar o o pbe R P PR BICE b euforaet Palirie Pt gacked Al rbpiate; qiis can
subsequent  gr ajpybRE HRMAT ﬂ@ehng%aag F»le%tﬁl‘é@l%ﬁs With RSzl WHLA00 pm

spinning is perfornmed in air under uid, usually water. |If extruders
are used, addi tFQresorcaffeﬁafeetﬂuetcbm dedeu:drﬁitratloa lsuplstabbamngfmulltlrlsy@thum,

optionally using,static m y_side e in,. the extruder, In
a6d tron. "the. plbRte S i cufihsi e T arbutn ol S5 gq?élﬁws
carbonate55 andwﬂhBh&@ﬁ&ﬁn@&whﬁ%n&ﬂqmﬂl@ hMﬁﬂ&HRR@kﬂthPS%§&)h&,b@&r

the so-called nelt 10 transesterlflcatlon process, which is describe

in WO A 01/ 0586 28nun \4e prefetredS domelt ﬁhraadniofuhtsrtypdusdn&cebc(bcr gfln&Rthl&?BZS
processes (acetate process and phenyl ester process) are described e.g. 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, 261RBiloRheQARmpRI B4R (Rnftion B £ORet IRiGAZO, 79 075, 14 68
87, 15 61 03, 23 49 13 03 01 as well as in DE-A 14795 626 and 22 15
32977. The continuous process for the productlon of pol ycarbonates by the
nmelt transesterification process is preferably characterised in that one or
nore di hydroxyaryl conpounds with the diaryl carbonate, and optionally also
ot her added reactants, using 20 catal ysts, after a pre-condensati on w thout
separating off the nonohydroxyaryl conpound fornmed, in nultiple subsequent
reacti on evaporator stages the nolecular weight is built up to the desired
| evel at tenperatures that rise stepwi se and pressures that fall stepw se.



!

25 The devices, apparatus and reactors suitable for the individual reaction
evaporator stages are, according to the process sequence, heat exchangers,
pressure-relieving apparatus, separators, columms, evaporators, stirred
vessel s and reactors or other comercially avail abl e apparatus providing
the necessary residence tine at selectetd-tenperatures and pressures. The’
devi ces sel ected can passivated using the process 30 described here By
means of a nelt filtration of the polycarbonate nelt, produced by the nelt
transesteriné%ghﬂgg process or by the interfacial polycondensation process,
the nelt ca - freed of inpurities, such as e.g. foreign particles or
cracked pol ycarbonate. This can involve the nelt flow ng through sinple
netal screens with nesh_sizes of 10 - 100 m Far nore effective filtration,
deep- bed fi Msthed efdetesmining thg cantgnlol dupreseent pasticdes t hin metal fabrics or
sintered nmetals with pore sizes of 5 - 40 m Filters made of netal fleeces 5
wth wires having dianeters of 1 - 10 mand a pore width of 5 to 40 pm
preferably ThetamaBSisnof the eopterf of flackescdntrparticles ltdkeatplare Wf fitthition tofpke i S

described e.g, in EP 1199325. The follown gx,arrpl es explain the invention
but are not PPlyeRrbpRAle sample wﬁﬁw@s@%&)ﬁ&wgvﬁ dedighleramgthane, ELiChrsalt  of

fl uorescent del | VSt t n rticles
t akes pl ace h@%El%.i ﬁtof%g%%o%—ﬁgs{) 8?%;&%%&(3@:0& na ﬁfgga%rp?éeﬂédnqg%géﬁ%hmggo g)

di ssol ved i riBohletded GatbH, T02847LGtnsfeRIY Wwith a IMehiqlore diafeRA A hKIRRDGidehdard 30)
(700 mM) through a Teflon filter menbrane ,(Bohl ender GrbH, D 97847

G unsf el d) Wriedh i vacye 3uk protecisAdiam atmespheriq dust byjaseaver Afterghiltiation, th¢ acuo
and prgf ect r t e qd ) el :f il t raty 10
filt erﬂ)tsur f g@‘SF iR B ?ﬁgﬁ{gé%d&?%‘#?@d?y g‘g@&%@%@%&%g”ﬁs&%g

f | uor escencenicissedpesrome Zeiso M GLiGamaAgy. Birkeisycariéd lout Switlarani egeitatlbn Wi t h an

excitation wavelength of 400 - 440 nm an jllum nation time of 40 ns per
scan and a 2velepgthjof 400 — 440 nm, an illumination time of 40 ms per scan and a 25x total

magnification. The fluorescent particles are detected and the data evaluated using
image processing software (KS 300 3.0 from Zeiss AG). Only particles with a
15 characteristic colour are counted, i.e. other particles, such as e.g. dust, are not taken into
account (determined by the HSI colour model — see below). The colour parameters for
recognising the fluorescent particles are adjusted such that they are the same as the
parameters of the particles found in flow defects in optical discs. The scanning of the
surface of the filter takes place automatically using a computer-controlled microscope

20 stage (Zeiss AG).

The individual fluorescent particles found on the Teflon filter are enumerated. The total
number of fluorescent particles is divided by the mass of the polycarbonate melt
weighed out in the respective batch and the particle count (fluorescent) based on

25 1 gram (counts/g) is obtained.

Depending on the test settings selected, very large fluorescent particles can also form.
In order to take account of the size of the particles in the evaluation as well, the particle
size density is given as a second value. This value is obtained as follows: the particles
30 are classified into diameter classes in 10 um bands. The number of particles in a class
is added up and multiplied by the diameter (in pm) of this class. By adding up these
values over all the diameter classes and dividing by the mass of the polycarbonate melt

used, the particle size density (PD) is obtained.



magni fication. The fluorescent particles are detected and the data eval uated
using  imge processing software (KS 300 3.0 from Zeiss AG. Only particles
with a 15 characteristic colour are counted, i.e. other particles, such as
e.g. dust, are not taken into account (detjgr-mi ned by the HSI col our nodel -
see below). The col our paraneters for recognising the fluorescent particles
are adjusted such that they are the sane as the paraneters of the particles
found in flow defects in optical discs. The scanning of the surface of the
filter takes place automatically using a conputer-controlled m croscope 20
stage (Zeiss AG. The individual fl uoresc t Rl‘:l’tl cles found on the Teflon
filter are enunerated. The total nunbér Yrescent particles is divided
by the nass of the polycarbonate nelt wei ghedI out in the respective batch
and the particle count (fluorescent) based on 25 1 gram (counts/g) is

obt ai ned. Dependi ng. on the.test settin cted, very large fluorescent
particles can & é’@ﬂ?‘: gRUNt jrhCQUnRg, mp:gn I? pg ﬁ?elb?seﬁh gle spustiip one
particles §n thf,A¥al Yaki on as well, the particle size den5|ty is given as
a second val ue. Th| s value is obtai ned as follows: the particles 30 are
classified into dianeter classes in 10 m bands. The nunber of particles in a
class is added up and nultiplied by the dianeter (in m of this class. By
addi ng up these values over all th ﬁ gses and dividing by the
mass of the pol ycarbonate nelt use he 6?; ic size density (PD) is
obtained. 15- c=1/mY,yl c: partlcle count in counts/g; m mass of polyner
nmelt used; n,: particle count in one 5 dianeter class PD=1/nxXn;xd. =0

PD. particle size density in counts*pnig; d,: dianeter of the respective

di amet er cl ass PD{particle size density in counts*pm/g; d;: diameter of the respective diameter class

10
In order to work out the effect of the metal surface, a stainless steel with a high surface
area was used. In these tests, the internal metal fleece from a deep-bed filter suitable for
the filtration of polymer melts was used. This was the filter fleece (i.e. the part relevant
to the filtration) of a disc filter (Hydac Disc 12-63-M-44-2402107/Mat. 319418) in
15 which only the external filter fleece was used, i.e. the septum and perforated orifice
plate were removed. The metal fibres of the filter consist of pressed V4A fibres with

diameters of approx. 5 — 7 um. The pore size of the filter is approx. 5 pm.

HSI colour model

20
The particles are irradiated with light from a mercury vapour lamp and the reflected
light is detected through a graded filter with a transmission range above 470 nm. The
colour of the particles is determined using a digital colour camera Axiocam HRc from
Zeiss incorporated in an Axioplan 2 microscope from Zeiss according to the HSI (hue,

25 saturation, intensity) colour model. This method is described for example in “PC
Digital Image Processing” by Hans-Jiirgen Schlicht, Addison-Wesley, 1993. If the
colour of the fluorescent particles is measured at a given illumination setting, an
average hue value of about 80°, an average colour saturation of 150 digits and an
average colour intensity of 190 digits is obtained. In the case of (compact disc)

30 polycarbonate the colour of the matrix corresponds to a hue value of about 75°, an

average colour saturation of 133 digits and an average colour intensity of 36 digits. The
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In order to work out the effect of the nmetal surface, a stainless steel with
a high surface area was used. In these tests, the internal netal fleece
froma deep-bed filter suitable for the filtration of polyner nelts was

used. This was the filter fleece (i.e. the part relevant to the filtratign)
of a disc filter (Hydac Disc 12-63-M 4412402107/ Mat. 319418) in 15 which

only the external filter fleece was used, i.e. the septum and perforated
orifice plate were renoved. The nmetal fibres of the filter consist of
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with |ight kionien BR] @tenyityeddeadr | anp and the reflected light is detected
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of the particles is determ ned using a digital col our canera Axi ocam HRc

from Zei Sslie?ggﬁ&o&%lj(feiL\)lﬁﬂ(\fb‘aﬁleqﬁirgn 2 mcroscope from Zeiss according to

the HSI (hué , Intensity) colour nodel. This nethod is
descrilszed for exanple in "PC Digital |Imge Processing” by Hans-Jurgen
Schlicht, Addison-Wesley, 1993. If the colour of the fluorescent particles
i s neasur ed Thermgl lgading of pplyeerhenatowitbeut therpifectof mefdler age hue val ue of about
80, an average col our saturation of 150 digits and an average col our
intensity of 190 digits is obtained. In the case of (compact disc) 30
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75, an average colour saturation of 133 digits and an average col our
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(Makrol on(r) DPl-1265, Bayer Material Sci ence AQ
time, the polycarbonate melt is poured into an aluminium bowl.

50 g of the solidified melt thus obtained are dissolved in 700 ml dichloromethane
15 (LiChrosolv; Merck: 1.06044) and filtered through a Teflon filter membrane (Bola
filter membrane, 5 um pore diameter; filter membrane thickness: 1 mm, Bohlender
GmbH, D-97847 Griinsfeld). The evaluation of the particles retained on the filter takes
place as described above using automatic detection with a fluorescence microscope.
The result of the fluorescence measurement obtained is 0.68 counts/g.
20

The result of the investigation is shown in Table 1.
Reference example 2 (blank value / Ar)

25 The procedure of reference example 1 is followed, but working under argon. The
number of fluorescent particles is then evaluated. The result of the fluorescence

measurement obtained is 1.03 counts / g (cf. Table 1).

Comparative example 3 (with unpassivated metal in air)

30
130 g of polycarbonate granules (Makrolon® DP1-1265, Bayer MaterialScience AG),
which have been dried in vacuo for approx. 4 hours at 120°C, are charged into a 250 ml

flask. A strip of metal (metal from a disc filter: Hydac Disc 12-63-M-44-2402107/Mat.



are charged into a 250 ml flask. This flask is immersed in a netal bath
preheated to 10 350C in air. The nelt is stirred for 1 hour using a KPG
stirrer (glass stirrer). The stirring rate is selected such that the nelt
does not rise up the stirrer. After the spgqgi.fied tine, the polycarbonate
melt is poured into an alum niumbowl . 50 g of the solidified nelt thus
obt ai ned are dissolved in 700 m dichl oronethane 15 (Li Chrosolv; Merck:

1.06044) and fi d thrgou a.Teflon filter rane ol.a filter
menbr ane, 5 pm%to)giefﬁ}l%tﬁe@e’g Pl Fil |8 O 5 e@ﬁf@kﬂ%%g:(‘”%icmeﬁlﬁféwg?{d@?
GrbH, D- 97847 Qitaxidreistsed, the s@tah umlli "perferhtell iat®adrk ireh66ed; dicafif@buiiwade
filter takes place as described above using automatic detection with a

f1 uorescence midegtsasedpwith metaylenssahlaridgfbefare use awt then aliicd undershigle yegwum) is
obtained is 0.6 0 /g The, resul t .of the . nvestigation i,s sho in
Table 1. Ref erdcods dighiss St pFRR R e dolR o iR 4 Blin o Gt d
reference £xanmi@ofltht eyéled dndvigBent PotindPhik iflask i4nsheierset G0 B meld) Dathiptefeated &
fluorescent particles 1s then evaluated. The result of the fluorescence

measur ement  obtB0edn ais Themaelcis stirred for § hpwusingKBG sjirremto rfuetuthe glassstiaepl e 3

(w th unpassivat ed .net inair) .3 .0f pol ycar bonat ranul e

(Nekr o on(r) DRToISRENRB i dpdl i anstled e ilinglste XS GARERAE, BabBE il cosy 1
vacuo for appr Gyt ride Op WicSstitter 1206 thaspecahvarigns thé‘f)élg@ar&ﬁﬁtd%elt fcbmaikingAhst ri p
of metal (metal froma disc filter: dac Disc 12-63- M 44-2402107/ Mat. 17-
319418, cut to pigceef metal filtenigpoanat jnte healgmininmadiowdi | ter fl eece which is

ef fective é]or the filtration is used, the septumand "perforated plate" are
renoved; ! e filter strip was degreased with nmethylene chloride before use
and then dri ed THAREulhbthe\Asodésddnck SneasliredeAesbthiRed isOmafeSthar 1140 @buntyi(eth 1S
provided at its lower end with a glass loop, with the 5 aid of the eyelet
and is bent rourable his flask is inmmersed in a nmetal bath preheated to

Comparative example 4 (with unpassivated metal under Ar)

15
The test was performed as in example 3, but the melt was stirred under a protective gas

atmosphere (argon).

The result of the fluorescence measurement obtained is 112.39 counts/g (cf. Table 1).
20
Example 5 (with passivated metal in air — according to the invention)

The test was performed as in example 3, but the metal strip was treated as follows: the
metal was degreased with methylene chloride and dried in vacuo. The metal is then
25 tempered in a circulating air oven at 350°C for 24 hours. The metal strip was used

immediately after drying.
The result of the fluorescence measurement obtained is 1.45 counts/g (cf. Table 1). The
result of the fluorescence measurement shows that significantly fewer fluorescent

30 particles are formed as a result of the pre-treatment according to the invention.

Example 6 (with passivated metal under argon — according to the invention)



350C in air. The nelt is stirred for 1 hour using a KPG stirrer to which the
glass stirrer provided with the netal is attached. The stirring rate is

sel ected such that the nelt does not rise up the stirrer. After the
specified tine, the polycarbonate nelt containing the piece of nmetal filter
is poured into an alum niumbow . 10 Thegresult of the fluorescence )
nmeasur enent obtained is nore than 140 counts/g (cf. Table 1). Conparative
exanple 4 (with unpassivated netal under Ar) 15 The test was perfornmed as

in exanple t Ld L n r-atect. : g here
(argon). Th?h?esu tsl&?ﬁ ﬁ{ﬁ%ére%?%(zﬁ gé%éﬁ%heﬁn%‘gélg?eeﬁen C%E{a}é?tﬁg??s %t%g%gg

count s/ g (cthis Taplie thin tre2ted kxeoriding td dxamble Pds shey poBeherahelt uhderadrgon
according to the inventi og]) The test was perforned as in exanple 3, but the
metal strip(nggad ofaam apthgdlasks| | ows: the netal was degreased with nethyl ene
chloride and dried in vacuo. The netal is then 25 tenpered in a circulating
air oven at 350C for 24 hours. The netal strip was used imediately after

dryi ng.5 The Thesdsllt opthetfluerdstenoe aramfdReniohained iENs9 cduindi/d@d Tablell)45 counts/ 9
(cf. Table 1). The result of the fluorescence nmeasurenment shows t hat

significantly fewer fluorescent 30 particles are forned as a result of the

inaer o gon (e SERR AR Esipl el S Morcpf A ichs il RRPBRRSLMBERTT LT o

descri bed ime?fmh@eﬁtacfbﬁi@ba}heiﬁbéﬂtipn,pr e-treated in this way is then
treated according to exanple 3 in the polynmer nelt under argon (instead of
air) in the flask. 5 The result of the fluorescence neasurenent obtained is

1.59 cguntshg, (f&IdMIQPJs% shbw that the pre-treatment of filter metal parts leads to a marked
reduction in fluorescent particles in polycarbonate compared with the passivation of

filter metal parts without pre-treatment of the metal parts according to the invention:

Comparative example 7 (passivation of the metal in citric acid)

15
Before contact with the polycarbonate melt, the metal is treated with 10% citric acid at
50°C for 1 hour and then rinsed well with water and subsequently dried. The metal is
not pre-treated according to the invention. The tempering of the metal in the polymer
melt takes place in air as described in example 3.

20

The result of the fluorescence measurement obtained is 46.33 counts/g (cf. Table 1).

This result of the fluorescence measurement shows that a passivation corresponding to
the prior art is markedly inferior to the method according to the invention.
25

Comparative example 8 (passivation with phenol)

Before being tempered in the polycarbonate melt, the metal is treated with phenol at
100°C for 1 hour. The metal is not pre-treated according to the invention. The

30 tempering in the polymer melt takes place in air as described in example 5.

The result of the fluorescence measurement obtained is 61.09 counts/g (cf. Table 1).



The result shows that significantly fewer fluorescent particles are forned
as a result of the pre-treatnent according to the invention. 10 The
following tests show that the pre-treatnent of filter netal parts leads to a
mar-ked reduction in fluorescent particlesign pol ycarbonate conpared with
the passivation of filter nmetal parts without pre-treatnment of the netal
parts according to the invention Conparative exanple 7 (passivation of t he

- Co
metal 1o treat cltg et TpRC R £ pBE A colelbablig E e/l I il
wel | with wat ertoﬂMnSthb@@@uﬁﬁﬁgthﬁneamoﬁhe nmetal is not pre-treated

according to the invention. The tenpering of the netal in the polynmer nelt
takes place in air as described in exanple 3. 20 The result of the

resul tof 1 he Teonpamett ctihBleCohbauial W ARn MibER) - T ®

correspondfng to the prior art is markedly inferior to the nethod according
to the invention. 25 Conparative exanple 8 (passivation wth phenol) Before

bei ng t enper ed quowi@lrpgo!eyv@afeédﬁ alﬂeepﬂwarbomwem%ttm megal flegeg is dregied An pHER o
at  100C for J&%&O%ﬁp? e i;dr o'n? HQ\%I %%a?er r]éte\g]%@.q{l fi’i%g)rhg{i 0let A tlHég to de as

i nvention. The ering ace 1 n alr

descri bed i n exaopletal 5,om1p'twely aﬁdu kd w@f 1ttvhfh the lp@ssa&ﬁeﬂ@eluﬁa@s lAlﬂeﬂEiéttre@bﬁe&ht ned
is 61.09 counts/%i(cf Table 1). -19- This result shows that a passivation
correspondi ng t¥i RigIGAcid rtheem@tal Hecgeyiseashed wii agyteyl and Bnaeﬁ vithedYIHbRPre WAt di ng

to the inygnti e S a | wth
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is tr eat ed in nictérding to the invention. The tempering in the polymer melt takes place in air as

described in example 3.

The result of the fluorescence measurement obtained is 89.86 counts/g (cf. Table 1).
15
Comparative example 10 (passivation according to JP 2001-026452)

The degreased metal fleece is pre-treated as follows before being tempered in the
polycarbonate melt:

20
A solution of 15 g sodium hydroxide, 3 g sodium phosphate, 2 g sodium nitrite, 2 g
lead(VI) oxide and 0.1 g iron hydroxide (FeO(OH)) in 78 ml water is heated to reflux.
The metal filter fleece is treated in this solution for 15 minutes. After washing with
water until neutral, it is rinsed several more times with Millipore water. The metal is

25 not pre-treated according to the invention.

The tempering in the polymer melt takes place in air as described in example 3. The

result of the fluorescence measurement obtained is 85.85 counts/g.

30 Example 11 (comparative test — passivation according to US-A 4,518,440)

A degreased metal filter fleece is pre-treated as follows before being tempered in the

polycarbonate melt:



acid (20% at 80C for one hour (a water jet vacuumis applied several tines
to degas the netal conpletely and to wet it with the passivation sol ution).
After the treatment with nitric acid, the netal fleece is washed until
neutral and rinsed with MIIlipore water 10 several nore tinmes and then dried
in a high vacuum The netal is not pre-pgeated according to the invention.
The tenpering in the polynmer nelt takes place in air as described in
exanple 3. The result of the fluorescence neasurenent obtained is 89. 86

counts/g (c y : i ding to
JP 2001-0262&5@%@6%%6? gté%&ﬁﬂ%%ﬁfaﬁ%g@é@%h&%ﬂ regfﬂddb }‘?QF%%% before
bei ng t enpered ticatel with sissivatoncoRtion, Vetiéh is Pephred ks fioliows: of 15 g sodi um
hydroxi de, 3 g sodi um phosphate, 2 g sodiumnitrite, 2 g |ead(Vl) oxide and
0.3 ? }FFP hy?[OX|de (FeQ(OH)) in 78 m m?ter is heated to reflux. The

netal filte e € n

washi ng w t?'s \%/a%ﬁjsld}o Pi (?)&ﬁ%u%%dél 1.3 hg( %IOZ'Or y%ﬂgg%l gl\t/oer a g;!Srrlt{#riléaﬂat%lmrin'gtl;s11vét h

M1 lipcre wabmentrdtbdsulfirialacidsare &Ssovad i 160 inl éahderalisciongteng to the
invention. The tenpering in the polynmer nmelt takes place in air as described
in exanple 3. The result of the fluorescence neasurenent obtained is 85.85
counts/g. 3 Y. ing to US-A
4,516, 490) - APGARPAEGH AR oo 3Eb T AP ST SR T s bt or e
being tenpered in the polycarbonate nelt: z0 The filter fleece is stored
inacirculatin a|r oven for 5 hours at 510C. The netal is then treated

with a passﬂ?ﬁt tghilegse us F}@HUW@HW“@MQIr‘@HhWéW%d%?q ks mefalgs gobprgy dr ous
oxal i cmam d &te@a& iscgrs{%wgé&ggﬂ eroxi de solution and 0.1 g 5 concentrated

sul furic aC| ar e |s ed’in 0 mM denineralised water.

The tempering in the polymer melt takes place in air as described in example 3.
The result of the fluorescence measurement obtained is 3.99 counts/g. Moreover, the
15 particles formed are distinctly larger compared with the test in which the metal fleece

was pre-treated according to the invention (cf. Table 1).

Comparative example 12 (filter in static melt; unpassivated)

20 Pieces measuring 15 mm x 15 mm x 2 mm are cut from a filter pack (disc filter: Hydac
Disc 12-63-M-44-2402107/Mat. 319418 with a 5 pum pore size).

The pieces measuring 15 mm x 15 mm x 2 mm were placed on a suction filter and a
chlorobenzene/methylene chloride mixture (1:1, 200 ml) was drawn through the filter

25 with a water jet vacuum for degreasing purposes. The piece of filter fleece is then dried
for 5 min at 200°C in a drying cabinet.

The piece of filter fleece is then placed together with 30 g of dried (12 h, 120°C, water
jet vacuum) polycarbonate granules (Bayer MaterialScience AG, Makrolon® DP1-
30 1265) in a 50 ml one-neck flask and the atmosphere in the flask is exchanged for
nitrogen (evacuated and gassed with nitrogen 3 times). The flask is then heated up to
340°C, together with its contents, in a metal bath. Subsequently, the temperature is kept

at 340°C for 20 minutes, evacuation is then performed with a water jet vacuum at this



The filter fleece is treated in this solution at 60C for 30 mnutes, with
stirring. The filter fleece is then rinsed thoroughly with water and dri ed.
The netal is not pre- 10 treated according to the invention. The tenpering
inthe polymer nelt takes place in air as _dgscribed in exanple 3. The result
of the fluorescence neasurenent obtained is 3.99 counts/g. Mreover, the 15
particles forned are distinctly |larger conpared with the test in which the

metal fleece s pre-treated according.to the inventjon,(c Table 1). .
Conpar ati ve ex\(ﬁﬁ'tpgra e@pﬁ\tﬁe‘e}eqm;ra&rgtlgé(eﬁteptt i”d.lﬁpggsiov‘é‘f S_Y&‘Iﬂi\é{t@’éﬁ
nmeasuring 15 MMyaeudm, MR8 Mask WHRHCedsHd @v‘itﬁ%ﬁro%én' hd k@ﬁ’tCKt 840°8C {1l 4 trrkher
Hydac Disc 12-63-M44-2402107/Mat. 319418 with a 5 mpore size). The pieces

measuri ng 15 mdGmirmitesnand Subsequesty cpbladeth ¢otala the polyomrbbndte emeltaisdtharefore
chl or obenzene/ net hyl ene_chl gr i m xt 1.1, .200 m) was drawn through the
filter 25 wit hteglpéﬁﬁéwhjt ?gbgrgfﬁgﬁq ?tégbiéﬂxgéﬁ‘ﬂﬁ%ur poses. The piece of
filter flegce is then dried for 5 mn at 200C in a drying cabinet. The

piece of filter fleece is then placed together with 30 g of dried (12 h,
120C, water |jeThedfdltennflegus! \is archwved ebefomn uhe spalBaytematehtnesli adoBdifienc dhaG,

Makrol on(r) DPI- .30.,1265) in. a.50 m .one-neck flask and the atnpsphere in
the 1 ack 15 ovebigEaapgReinisiBgRL FbUEtEeanaRte Ao08 duRT St POROEAIE 3
times). The flagg&ﬂlﬁnéd%&rag,?tt@qle%d@de%@&d_ together with its contents, in
a netal bath. Subsequently, tThe tenperature is kept at 340C for 20 m nutes,

evacuation is then perforned with a water jet vacuumat this -21-
tenperature and the tepperature jis kept at 340C for .20 mnu ith a water
j et vacuﬂlﬁl t ha Ve £x §@Eﬂg\ﬁ}tt@t%%??@goéﬁﬁl‘éﬁ%ﬁ{n‘%’énlbﬁg@w34oc for a
further 50 mnutes and subsequently cooled. In total, the pol ycarbonate

melt is therefore tenpered with the filter fleece at 340C for 90 m nutes. 5
The filter fl eeAfen beingdegremiedichopiect hEfiped ferac ban phssivadt fos 30 intih fwiths85% he

phosphoric acid at 100°C, rinsed with water, dried and then used as described in
example 12. The metal is not pre-treated according to the invention. The fluorescent
15 portions are determined according to the method described. The result is shown in

Table 2.

Comparative example 14 (static melt; filter fleece passivated with HNO3)

20 After being degreased, the piece of filter fleece was passivated for 30 min with 65%
nitric acid at 100°C, rinsed with water, dried and then used as described in example 12.

The metal is not pre-treated according to the invention.

The fluorescent portions are determined according to the method described. The result
25 is shown in Table 2.

Example 15 (static melt; according to the invention, burning out of an "unpassivated
filter fleece")

30 The piece of filter fleece taken from a test corresponding to example 12 is burnt out in
a Bunsen burner flame for 5 min, cooled and used in a similar test (as in example 12
after the degreasing and drying). The fluorescent portions are determined according to

the method described. The result is shown in Table 2.



pol ycarbonate nelt is dissolved in nmethylene chloride and the fl uorescent
portions are determ ned according to the nethod descri bed. 10 Conparatjve
exanple 13 (static nelt; filter fleece passivated with H3PO4) After being
degreased, the piece of filter fleece was passivated for 30 mn with 85%
phosphoric acid at 100C, rinsed with wager, dried and then used as descri bed
in exanple 12. The netal is not pre-treated according to the invention. The
fluorescent 15 portions are determ ned according to the nmethod descri bed.
The result s _sh in. Tabhle 2...Co ratiye exanple 14 (static melt; filter
fl eece passﬁ@%@ﬁuﬁ@)aﬁﬁrdﬂ%t@% V?Péoﬂ)ggr eased, the piece of filter

fl eece was passivated for 30 mn with 65% nitric acid at 100C, rinsed with
water, dried and then used as described in exanple 12. The nmetal is not

pr e- t r eat ed Batdeg eltiof at'Blter{leccapassivatehwitliibPO4 uor escent portions are

determ ned according to the nethod described. The result 25 is shown in
Table 2. Exanple 15 (static nelt; according to the invention, burning out of
an "unpgassi T8¢ ¢fkcefdfl fittdr fideBE GpRereatél Wi poRpOrRf adid lat REt EdrRBpendiaken from a
test correspon |n% to exanple 12 is burnt out in a Bunsen burner flame for
5 min, cool exaraplel 13sedumi aut & aiBunser: bemeq Hame doreX amip) eooled ard nsed e

degreasi ng and, dryi . The,f escent portio ar eterm ned according to
the method Aauisf @S e pis e B Ebrahnd il el 138 SROEAR0PROER (o1t ¢
el t; accor gietidterBiredAcddrtBR td B8 netHdrdebdiibe® Uhe@bsud is SHoviEih TabRexe
passivated with H3PO4" 5 The piece of filter fleece pre-treated with

phosphoric acid a test corresponding to exanple 13 is burnt out in a Bunsen
bur ner, f | amg _f or in.. coaled and used in.a . .simlar test (as in exanple 12
after 1tohe g@é@g@gsﬁk‘%&m& y?cr?&'jad.lng‘llﬂzheflflﬁ%}ngg)cent portions are determ ned

according to the nethod described. The result is shown in Table 2.

R

Burning out of a "filter fleece passivated with HNO;"

The piece of filter fleece pre-treated with nitric acid a test corresponding to example 14
15 is burnt out in a Bunsen burner flame for 5 min, cooled and used in a similar test (as in
example 12 after the degreasing and drying). The fluorescent portions are determined

according to the method described. The result is shown in Table 2.

Example 18 (according to the invention)

20
Annealing of a "non-pre-treated filter fleece"
The piece of filter fleece taken from a test corresponding to example 12 is annealed in a
muffle furnace for 10 minutes at 800°C, cooled and used in a similar test (as in
25 example 12 after the degreasing and drying). The fluorescent portions are determined

according to the method described. The result is shown in Table 2.

Example 19 (according to the invention)

30 Annealing of a "filter fleece passivated with H3PO4"

The piece of filter fleece pre-treated with phosphoric acid a test corresponding to

example 13 is annealed in a muffle furnace for 10 minutes at 800°C, cooled and used in



10 Exanmple 17 (static nelt; according to the invention) Burning out of a
"filter fleece passivated with HNO3" The piece of filter fleece pre-treated
with nitric acid a test corresponding to exanple 14 15 is burnt out in a
Bunsen burner flame for 5 mn, cooled and uged in a simlar test (as in
exanple 12 after the degreasing and drying). The fluorescent portions are
determ ned according to the nethod described. The result is shown in Table

2. Exanple 18 (ac i.ng 0. the inventi o 20 Al l.I ng .
"non-pre-treat eg S?x?{l%etf"gf(?selélctggt ?h%f%ﬁﬁ%ecié%?%lgglaﬂg%&b@éggg tﬂifzré’r%ceptr BOFERS: est
correspondi ng t areaktstiied hdcdrding ie1id ntthddieseribatlf THeqedultrin stisvil 1@ITabR 21 nut es
at 800C, cooled and used in a simlar test (as in 25 exanple 12 after the
degreasing and drying). The fluorescent portions are determ ned according
to the nethod d i be I | wn in Table 2. Exanple 19
(according to tmgaggﬁd@g%&%‘tﬁéaﬁﬁ%gof a "filter fleece passivated

w th H3P04"s The piece of filter fleece pre-treated with phosphoric acid a
test corresponding to exar‘rPI e 13 is annealed in a nmuffle furnace for 10

m nutes at 800CAnaeding®fan tiltersteges passivged withiHNQAr test (as in test 12 after
t he degreasing and drying). The fluorescent portions are determ ned
according to the nethod described. The result is shown in Table 2. Exanple
20 (accordi ng t @htpRcé BV ERdrifRBYe fredRBRAMithti®it adid aftkdt lcBiredpbRERE tdkXampleai4ed
w th HNG3" The piece of filter fleece pre-treated with nitric acid a test
correspondi ng t ¢ @ngalpd & a muffle fnare et minuesnaiBOPEC fagpled cad uegd G siindan es

t 800C, led dj i i | 10 test (as. | le 12 after th
egr eas: ng tand ) FagR Btz b o deethsiog g Bk HRATRRRES pBileBF afeng
to the nmethod desgfhiedacchRiing @I fneihdd 3bR¥iBed. Thd a3l iskhown in Table 2.

Reference example 21 (blank value without metal)

15 This example corresponds to example 12, but no filter fleece is added to the

polycarbonate melt.
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Ref erence exanple 21 (blank value w thout netal) 15 This exanple corresponds

to exanple 12, but no filter fleece is added to the

Table 1: Metal

with netal

pceording 1 4Pl PhtelAreris

filter

ophfhfhohatd pk difplay

(fluorescent) density
0.68 counts/g 30.5 2 Blank '
1.03 counts/g 44.6 3 Conparative 350C /air/
test (not passivated) 4 Conparative 350C

pol ycarbonate nelt. 24
i n polycarbonate nelt (stirred) Ex. Description

| mpl enentation Particle count Particle size
countsm g 1 Blank value 350C / air / no4etal
val ue 350C / argon / no netal
> 140 counts/g 16815.2

passi vated) counts/g 5

ounts/g 73.

(passivated) 6 According to the 350C/ argon / with netal

i nvention

nassivated)

6

i nvention

0.91 counts/g 31.5

7 Conparative 350C/

al-

/ with et

al

4633 cg

nts/g

6086. 1 t esEx( faescuintion ac¢dmplementation i or ar { Particle pountdiRartickesivgar at i ve
otior art) | phenol 6 Comparad ve 380 § air 1w MR dRD3e B 2o ol ' 10046
test (passivated according to prior art) HNG3 counts-um/g
1 Blank value 350°C / air / no metal 0.68 counts/g | 30.5
2 Blank value 350°C / argon/no metal | 1.03 counts/g | 44.6
3 Comparative 350°C / air / with metal > 140 counts/g | 16815.2
test (not passivated)
4 Comparative 350°C / argon / with metal | 112.39 12079.1
test (not passivated) counts/g
5 According to the | 350°C / air / with metal 1.45 counts/g | 73.6
invention (passivated)
6 According to the | 350°C / argon / with metal | 0.91 counts/g | 31.5
invention (passivated)
7 Comparative 350°C / air / with metal 46.33 counts/g | 6086.1
test (passivated according to
prior art) citric acid
8 Comparative 350°C / air / with metal 61.09 counts/g | 6177.9
test (passivated according to
prior art) phenol
9 Comparative 350°C / air / with metal 89.86 counts/g | 10948
test (passivated according to
prior art) HNO3
10 | Comparative 350°C / air / with metal 85.85 counts/g | 12779.6
test (passivated according to
JP 2001-026542
11 | Comparative 350°C / air / with metal 3.99 counts/g | 477.1
test (passivated according to
US-A 4,518,440)




10 Conparative 350C / air /wth netal 85.85 counts/g 12779.6 test
(passivated according to JP 2001-026542 11 Conparative 350C / air / with
metal 3.99 counts/g 477.1 test (passivated according to US-A 4,518, 440)
-25- The results show that the nethod according to the invention leads to a
significantly |ower formation of fluoresceédt fisheyes. The val ues resul ting
fromthe process according to the invention are no higher, or only slightly
hi gher, conpared with a tenpering of polycarbonate that has not been in
contact with a Tietebulgsshbacthat theimethodrecedihdiad tHehiaverriohdehdsae argigmificanty t he
i nvention is an effective nethod of avoiding,  the formation of fl uorescent
fisheyes. All dJPWer fpmaatiopegh Huatesert Hisheyeac dbE dYahepst ssultige temothe aprocess e

I ly | f ' . f ti: : ' -
concer ned. 10" TART SIS RE] Rycrfin o HB silon 2 Y RERAR epfl cbipuB ith o
Particle count tefaperiny ef Pelycarb@iated thaDhac notpidenrin (cbhtac with eniptal curfiacat Thig PC)

12 Conparative test Unpassivated fiJter fleece 60.4 13 Conparative test
Filter fledce pasapyhatdhe methediaspedingdo she myertings ag giveometied pf ayodipgece
passivated wt j UeD| Ay i

fleece 0.4 | n%ﬁ%ﬁﬁ%ﬁgg?é@f%g&\ﬁsg W&gﬂ&ggpﬁg&%ﬁ%ﬁg to&%ﬁgco (?Jdr] ﬁ\%eout
of a filter flegnte 4t Are cleudntiessreffeatied wherdthei formbtieB ofl fludmsadipagicies it he

Anneal i ng of an unpassivated filter 2.2
concerned.

10 Table 2 Metal filter in polycarbonate melt (not stirred)
Particle count
Example | Description Description (fluorescent)
(counts/g PC)
12 Comparative test | Unpassivated filter fleece 60.4
13 Comparative test | Filter fleece passivated with H;PO4 | 63.3
14 Comparative test | Filter fleece passivated with HNO; | 81.5
16 According to the | Burning out of a filter fleece | 0.4
invention passivated with H;PO4
17 According tothe | Burning out of a filter fleece | 0.2
invention passivated with HNO;
18 According to the | Annealing of an unpassivated filter | 2.2
invention fleece
19 Accordingtothe | Annealing of a filter fleece | 0.7
invention passivated with H3PO4
20 According to the | Annealing of a filter fleece | 1.2
invention passivated with HNO;
21 Blank value Without addition of a filter strip 0.7
The results clearly show that it is not the passivation using phosphoric or nitric acid
that causes a significant reduction in fluorescent particles, but the thermal treatment
15 using a Bunsen burner flame or muffle furnace. A metal pre-passivated with mineral




————
invention fleece 19 According to the Annealing of a filter fleece 0.7
i nvention passivated with H3PO4 20 According to the Annealing of a filter
fleece 1.2 invention passivated with HNG3 21 Bl ank val ue Wthout addition
of a filter strip 0.7 The results clearly show that it is not the
passi vation using phosphoric or nitric_ggid that causes a significant
reduction in fluorescent particles, but the thermal treatnment 15 using a
Bunsen burner flame or nuffle furnace. A nmetal pre-passivated with mneral
26 acid can, however, obtain a passivation fayourable for polycarhonate by
roans of o M CARIOSE AU £ GARREROT TSRS [ e pante ST BTN Foxarpl oS
in which the, Bl %EEhal MRhinetps stirred 5 conpared with those in which the
polymer nelt was i n stationary contact with the netal are explained by the
different nmethods (flushing of the filter). -27- Cains 1. A process for the

treatment of, nefal surfaces coming into contact with the ol ymer .nme| t
during the fﬂ‘%d‘{!%?rieﬁh Vﬁlﬁlespi’SE"éeggiwespB‘l g@gﬁ'lb}}}?apglg'{ner S‘nglﬁa‘y%scts%‘ir? ed in
that tke mepghned Wakehod! f WHRhMTRE b¥lyRief midl€ sQtighrPebatadt Whh th

at m)spEer e. 2.p%r ocess gccor di ng tolpclyg{em 1, %‘gr e:snlt he” t her nmal ©

pr e- t r eat mentetal arecaplained by the differenempthodst (Angdsng6éf thOflterd. 1200C. 10 3. Process
according to claiml1, in which the netal has been treated with m neral

acids prior to contact with the polycarbonate nelt. 4. Process for the nelt
filtration of polycarbonate using a stainless steel filter,



15 wherein the nelt filter has been treated according to clains 1 to 3 prior
to contact with the polynmer nelt. 5. Process for the production or

processi ng of pol ycarbonate according to claim4, wherein nmetal surfaces
of , -in particular, heated pipes, tanks, extruder parts have 20 been treated
at tenperatures of 200 to 1200C accordi ng t207cl ains 1 to 3 before use.

Claims

1. A process for the treatment of metal surfaces coming into contact with the
polymer melt during the production or processing of polycarbonates,
5 characterised in that the metal surfaces are thermally pre-treated in an oxidative

atmosphere.

2. Process according to claim 1, wherein the thermal pre-treatment is carried out
at temperatures of 200 to 1200°C.
10
3. Process according to claim 1, in which the metal has been treated with mineral

acids prior to contact with the polycarbonate melt.

4, Process for the melt filtration of polycarbonate using a stainless steel filter,
15 wherein the melt filter has been treated according to claims 1 to 3 prior to

contact with the polymer melt.

5. Process for the production or processing of polycarbonate according to claim 4,
wherein metal surfaces of, in particular, heated pipes, tanks, extruder parts have
20 been treated at temperatures of 200 to 1200°C according to claims | to 3 before

use.





