- 1 - Aprocess for the treatnent of metal surfaces The present
invention provides a process for the passivation of netal surfaces
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produced with the aid of this process is especially suitable for

hi gh-qual i ty i njlBgpiegsnt W&P%HPTQV‘@F%P @goceﬁﬁatp Px ﬁmaaw}w? ngg@tq | jusfaces pnd
hi gh transparen d C
nse. g Copt1 cal hafa o Wkt YachyRed QHRRRE: IR pRAGCAGIE NI ikesshl b
aut onot i ve Ssect pely¢anbagetser Bhis pTénessl Spdley quiiserbanaey toahe Ipaslumd with a low
i njection nDuIdl%gg Bfﬁducedtmﬁthlthe aid of these plant conponents
have a | ow cont &A% ?ﬁgFgﬁéEﬁFeﬁartlcles The production of

pol ycarbonate generally takes place in plant conponents, i.e. pipes,
reaction vessels etc made of steel or of ecjal steel alloys. The
20pol ycar bonat el h@edpﬁmé&mtqomslﬁ%retgedvpﬂ%nﬁﬁpsoheéfegdplp?ss qua?lsdw&?mﬂ of

further pr Ocessga Lbdnl3ieS mRAY AP Munalbd ohafe r}qwnae%fafcw Bfl htemaexcﬂﬁigaﬂ
surfaces that c n% Into contact with polycarbonate nmelts can have a

di sadvant a]@eousreaﬁimeswis q:ﬁ'dummn ampamus 2 otiitruselt-mnvnﬂsg pestinng efigprtiuders
that polycar bonatcf p Ll?lﬁ p]olyﬁ%r e%ac R{%)'dgtpefdt Wi the aef\% élﬁg( pllo%ésts is especmlly

certain contam Pi%

di sadvant ageous sfifabletfBehighialiblity ugécuoﬂ jnggilded rartmml prirti@darlyetkbdelid athich hlgh
and sheets/filns produced from_.zth |s mat er.i al gh residence ting 1333

pol ycar bonat e niPEspateRcH dgdow| Avelionmpssindsraarg r"@P%“P iSEE Aty optica
di sadvant ageous y},0,;t WAk O8I U binks 3RF thd Cluf@sGive NgcloRti@Ngdredal Ofhe

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 mielts produced by the melt



fluorescence in the material. Polycarbonate nelts produced by the
melt - 2 - transesterification process, for exanple, are in contact
with nmetal surfaces for a prolonged period. This process in
particular is therefore critical in ternms of the formation of
fluorescent particles, which reduce theZproduct quality. 5Not only
hi gh residence tinmes but also the size of the netal surface com ng
Into contact with the polyner nelt plays a serious role. Thus, for
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and Interface Analysis", 2004, 36(3), 220 - 224 or by Virtanen et al.
in "Material Science Forum' 251995, 185 - 188 (Passivation of Metals
and Semi conduEPOESH, foryihg presgtpeptment of metallic plant components that come into contact

with polycarbonate melts has therefore been developed. This process enables a
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 er o/. 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.

1t 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



None of the publications cited above relates to the treatnent of
netals that conme into contact with polycarbonate nelts. The probl ens
of corrosion are not conparable with the requirenents of

pol ycar bonat e production. The solutions foynd were not therefore
300bvious. - 3 - problem Ilowiron alloys, such as e.g. alloy 59,
have been used in conbination with polycarbonate nelts. This is
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descri bed, whereas the present invention pre-treats oxidatively. 25In
US 4518440, a process for the passivation of netal surfaces with
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described. Conparative tests in which polycarbonate nelts were

treated with iron oxide and/or 30 chrom um oxi de show that a distinct
increase in flugBERENGBOPC G Phsivhlo ST AICARMBAR 4B weak héids, Tinkiadelgtihes®, is
results into account, this passivation nethod is unsuitable for .
pol ycar bondt e mépsegbed. As g 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.



In JP-4-161210, the coating with chrom um oxide of filter nedia used
to filter polynmer nmelts is described. This coating is achieved by a
wet chem cal process. The effects on the formation of fluorescent
particles are not described. A reduction in gel particles is achieved
by this nethod. In contrast, the passivétion is achieved here
primarily by a 5 thermal process. The passivation according to the
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None of the above-nentioned publications deals with the content of
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melt during the production or processing of polyners, preferably of

pol ycar bonat et ysd fazithe mat fliratinnrof golyenrizomatet hermal |y pretreated in an
oxXi dat|F/ at nosphere, such as air. 30 The thermal pre-treatnent is
gener al § performed at tenperatures of 200 to |1200C, depending on the
type of tem@ﬁdnﬂgﬁﬂhetibﬁv@ﬂfeﬂt&ﬁ@@ rj;dblixgtim&nnmsi with t eqeeni@hi v fludfescent

duration of the thermal pre-treatnent ener.a e to 48
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ina flame, by Stenpering in a nuffle furnace by tenmpering with sand
inafl Yh di Z%‘%ggﬁf itbﬁ/as 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



tenpering in a circulating air oven. Wen annealing the netal
surfaces in a gas flane, the tenperatures are generally between 600
and 1500C, preferably between 800 and 1200C, when tenpering in a
10muffl e furnace, between 300 and 1000C, pgeferably between 600 and
900C, and when tenpering in a circulating air oven, 200 to 500C,
preferably 300 to 400C. The duration of the thermal pre-treatnent at

tenperatures ab r
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hour s, partlcuIgmﬁgnégggcggﬂﬁuﬁgnwgg§tenperature of 350C for 24 hours
IS espeC|aIIy preferred. 25 Metal parts that are suitable for the

pre-treatnment a metal parts that come . into gontact with the
mel t. These i ncM{§8 apgHing thepe F ‘ﬂf in %@ﬁbﬁ?fﬂﬁ ‘gééf’mﬂfﬁrﬁt&“&% elga%?aeml

tanks. Further gxagn S{ﬁ) el 5b0°@t %E&f&&b‘}?\ﬁ&%& scm énfaelz@o@ &¥Men tempering in a
application. The netal parts pre-treated according to the invention

shoul d genk al | yubte fusrge.ietiden 308, and 18P Ca praferady betwsar ©00¢ andPP§PC, and
preferably 8, e%?ﬂe@géﬁ' 3093 &ﬂzﬂ{ng?ifro&%”g(ﬁd 1'0'390°CP F)fe?errabtgl’)%@etg%@bng

the netal parts can ane Sui egreased
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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
tarks. 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 2 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



5 preferably 30 mnutes to 8 hours, passivation can be achieved.
However, it is essential for this to be followed by a thernal
treatnent step according to the present invention in order to achieve
the desired effect. The netal parts pre-treated according to the

i nvention can be used both in the 10 i nferfacial pol ycondensati on
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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



m xture of various bi sphenols) present in aqgueous-al kaline solution
(or suspension) takes place in the presence of an inert organic
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hydr oxypheny Gohegyhgt fengiods grsﬂieﬁmy PeHnO Yy RRBL A IiAe aM8tidh for Buspedsion)

hyci r oxyphenyCcycl ohexane an

1, 1- bi s( 4- hydr oXakehplaselin 18 Besneerdfian ineyt asgamiconbralrns salyen imiprenwhictr faops

Goscri hed oo, o RIRESSGREESHLER, G ShDIERY 4! Sapns e,
367, 4 982 014 anmleRscd99itB4te hid GrsoiableOichelybteglongesc hight metectlab Agight
127 oot osheabe S oo B T s g
and Physics of %eﬂa&ﬁa@{e?g%@?rfﬁggaté ai?gﬁ%&@&%ﬁﬂ@ﬁ byuRdus Restieup Mg, Yor k

1964, pp. 28 ff.; pp. in "D G Legrand, J. T. Bendler,
Handbook of Pol ycarbonate Sci ence and Technol ogy, Marcel Dekker New

York 2000, pp. Bpﬁefnol"s 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, bisthydroxyphenyl) sulfides, bisthydroxy-
phenyl) ethers, bis(thydroxyphenyl) ketones, bisthydroxyphenyl) sulfones,
bisthydroxyphenyl) sulfoxides, a,a~bisthydroxyphenyl) diisopropylbenzenes, and the
alkylated, ring-atkylated 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-



20l n the case of honopol ycarbonates, only one di phenol is used and in
t he case of copol ycarbonates, several diphenols are used, it being
possi bl e, of course, for the bisphenols used, as well as all other
chemi cals and auxiliary substances added to the synthesis, to be
contamnated with the inpurities origindting fromtheir own

synt hesi s, handling and storage, although it is desirable to work
wth raw materials that are as 25cl ean as possible. The

m)no1;1 ;Jnct i Oﬂaime(ﬁ{wenh myfim@h&?%p?&%ﬂe’qra Iéd(li)dmmglyl]a{l-gdﬁoh@mmmmﬂam
wei g such as enal or a nol s r

p-tert.-but ybwﬁe‘ﬁ@rnem%@a F%ﬂi‘gﬁ‘#’ Su@‘ﬂﬂfn% %‘h@&ﬁa dm%/ﬁﬂg'p‘g hydmxyphenyl)
chl orocar bongf#eﬁ? HubE eqf3- 515[[2@ BE&nﬁélhﬁMLlﬁ%&x%h tyg%;g.@ysyﬂzbﬁe agibekes-30

or m xtures ese ‘chai n terninat ors, are e|

reaction w t hydrbxypbenybhpsictiesans aod lﬂrlsqﬁﬁ*éwbbméﬂmﬂ ,Md@@etﬁlﬂm@%aﬂe

synt hesis at .an ded that phosgene or

chl or oc bon| P&E‘?ﬁ%@%’%g}l uﬁrseogre still present in the reaction
m xture or, in the case of the acid chlorides and chl orocarbonates as
chain ternlnators - prOV|d d hat suffi ¢i olict 1 nal
groups of th&arisplaing B’é?f r i 1 bl e44PF1‘§V%P§Hfé]1 n}"}ov\eg’i'glls?{%he
chain term ng g%xﬁheﬁﬂpﬂéﬂ}?él%% arez@dﬂﬁﬂhﬂ&&)ﬁfph& Riyasgenat | omisd- a

| ocati on wher at ‘a tine when no nore ene i'S present but the

cat al yst has hmd;vxxpdatnﬁbedolrma@ra@d hlrbls(&hydrhéxp md)-hedarimgthyleyPelfesing
t he cat st , S5wi,t h lyst or in parallel to the
yst m%) 4 LS eRaba! Y p

cat al yst" Xt ur es of branchi ng agents to be
used are added to the synthe5|s |n the sane way, but usually before

of 71 o 1 ORPaERYy PR A IPLE o UHA TOpSPgDRGhd) Ctor

aci d chl ori degy 2gg M3 Laaimsusaﬁghz 39Rd 2599 &%, GOORAMA AFfeickihgbRRfRenOr
nore phenolic hydroxyl grou that can be used are

phl or ogl uci ndl 57U47@, & Al A 2203,6 653.r3 @M%@@n@ﬁyﬁﬁeﬁg@)tﬁ?ﬂ@ﬁ @nfént
4, 6- n

d| met hy152 4s'gectlf?clmsl(Cn4lh5)5S r501>§ybq1eny ?‘H’émP%nEI; fcgneg rh%u(sgyﬁm rpg Sﬁ) eny
| ) benzene, 1%olycdrbindtas] Befechuyic Rubigeen Wpetioak €964, pp. 28 {f; pp. 102 ff." and in
Llr !5?g4hgé?gg§§n}gﬁnyé,%&;%g%&g%dregﬁg%gﬁ@%cﬁj I%Ey%ér%ﬁnate Science and Technology,
2, 4- bi s(4- hy quexy mRer NxORERREN0, BRENTE".

tetral ci s(4-hydroxyphenyOnet hane,

3, 3- bi s( 3- net hyl-4- hydr oxyphenyl) - 2- oxo- 2, 3- di hydr oi ndol e.
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,



20Sone of the other trifunctional conpounds are 2, 4-di hydroxybenzoic
acid, trimesic acid,cyanuricchloride and

3, 3- bIS(3 nmet hy1- 4- hydroxyphenyl) 2- 0X0- 2, 3- di hydr oi ndol e.

Preferred branching agents are

3, 3-bi s(3-nethyl-4- hydroxyphenyl)-2-oxo-2,3- 25di hydr oi ndol e and
1,1,1-tris(4-hydroxyphenyflethane. Catalysts used in the interfacial

pol ycondens at | oBrovyied ks buFfiaes phedlic teafinkll R6ups PEHe ifstd i ptymer are available
triethylamne, tributylam ne, trioctylam ne, N-ethylpiperidine,

met hyl pi per i di nErefet®lly.n hpweyss mepéhm%.tﬁ@vnﬁ@rapéntﬁwn%tmﬁruﬁd%| %f@r the

such as 30 tetr but ?ﬁ.ﬁ;y W t but th
tetraet hyl ammn?p(#ﬁ{agr oxIi J@lénﬁfl%rr?dé{a : rom ﬁeﬂé{ %é]ghSpsr?Jse atue ¢
| tetrafl uor obo lcaalgst hasnowbﬂ beamm’ei&mdmhws thep mieumateredindefradsthe catalyst, together
correspondl a iumc These conpounds are

descri bed | thé"1 Q‘E %F@‘%Ba@%?c Tcﬂtﬂl’%rfam al pol ycondensation
catalysts, are - 10 - commercially available and are famliar to the

person skilled in the art. The catal ysts can be added to the
synt hesi s i ndi viAgudirmphing agentsrox miteres of brasefunh agentsrig beised 3t aftded,to the

optionall'y also nefafe,tfg 3&99%953”%{ g&aj rf'b&#afwﬂﬁ ada {eh{ﬁﬂaﬁo&f gﬁ%phwﬁs,
i ntroduction of ° osgene are urrl ess an oni um conp r

m xtures of ili qmtep]mm[sn«ﬂsacﬁd ahlerides edf teis oc &takbarbixylic mmdwfnr(n‘mxna@eofaﬂle
addition before the nefering in hos s preferred. The
metering if’ of ?HQP%E&P&%%‘E“?&‘#O'&%&F?‘?P%YC%Jtake place in bulk, in
an inert solvent, preferably that of the polycarbonate synthesis, or

al so as an aqueous solution, and in the case of the tertiary am nes,
as their ammoni Bemsaf the opmppunge with threg @rfrmra@hgpom h)éds@zfyi gronprsthat can be ised

particularly hydy Oﬁhéd Ejhﬁ,m%?.l {-Lol V\Val%”dn'ﬁ ydrt tﬁ)héi?rl)cat te‘%‘e'lé

10 netering in par qua és of t tdt aI

different neter |dlrgcﬂm{2tmﬁ-msnhlyydmdxyphnmyb}®pmhs,o bé Bénmb(éylsdroayphenyl)benzene
di fferent cation

catal yets i 11d pERERDBE iterto T b uhSed iy 22 bifs

bi sphenol s used b:sIPJ ﬁicﬁé@@h&éﬂ@cﬁ&olﬁ@ylﬁrdﬁaﬁ@ %,4 ﬁ@(ﬂthyﬁwxﬁﬁﬂeﬁymb}%l@)ﬂﬁbérwl
0.05to 5 nole % % carbonate synthesis can carried out

continuously or fﬁ@k@(ﬂz\b}?@?{ yhagbeneon c%%btsﬁeméthﬂr%hxdéwpﬁ“é@@‘qxﬁ'z 3-

stirred vessel S.4 @H EA o feactors, forced circul ation reactors or
stirred vessel ca es or conbi nations thereof. Preferred nedia for
these stirred vessels or tubular reactors and pipes etc. are e.g. V4A

steel or teII C.. 20 The | ycar,bonat e O|UI 1S shed by .. .
repeat edl y assis%é‘et?fr%‘ﬁéﬁle%’?ﬁ?‘%{’ﬁﬁal\fé’g?gﬁ@s ?’r d&&'d{/oé‘vﬁéllz%w ackd, imesic
coal escers or sepgil at fafuri®r A NakhdNS3 %ls(ﬁ@smylmeaﬁcum@hen?b@s@co-z 3-
pl ant conponents _al so consi st of the above- menti oned nmaterials. 25The

pol ymer can be id®idegaiedole.r om t he sol uti on by evaporation of the

sol vent by nmeans of tenperature, vacuumor a heated carrier gas.

O her methods of isolation are crystallisation and precipitation.
These process stRepfsrat e bainslinpergars ned | #i3-ootit-miethgkshydiokypbénybitveoxo-2,3-

aiani 11 cance s Unkaiep T hETELHAR PR BEE L ot e i gher
t enper at ur e. One
Catalysts used in the interfacial polycondensation synthesis are tert. amines,
particularly triethylamine, tributylamine, trioctylamine, N-ethylpipendine, 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



30 such thermal work-up process is e.g. distilling off of the sol vent
by superheating and pressure release in a so-called "flash process”
(cf. also "Therm sche Trennverfahren", VCH Verl agsanstalt 1988, p.
114). Al these processes are described in the patent literature and
in text books and are famliar to the Pérson skilled in the art.

When the solvent is renoved by tenperature (distillation) or the
technically nore effective flash process, highly concentrated pol yner
nmel ts are obtahmediallperadlbled hreghinyliac anihe persart sdllquioiytheart. Bietcatalybis s
obt ai ned, the residues of the solyent can be. renoved either directly
From the’ el EoLS HEEG T Soon TR S SRR gh s BH SR b
510, US-A 4 980:nd0p als®Bedre3Be IROGeNatioh, MIthoh @Y RIitRMS BAEhS fiftrdd RN G f
267 025), falling Tilmevaporators or strand evaporators, or by
friction conpbesgénsrarg pRicaed unlges aps@Yum gpmpangd IoF yaixiess ofprimt degipounds

addi tion. of an .entr.ai ch. I p | OXd .

g o acuim SRHE RS se HOUnRE b o WD erod EARBRRYE LU Hesceiis

t 00, an i npopiefied PRctmétaring inyéthe batalyher nailests en takeadace Whbwk in andert

into cont act wﬁth tﬁp olgner nel[ - . these ﬁpterig%s al so consi st. of

the above- meARYEdle ﬁréﬁlwa.atpﬁthagp yewhengie sypifigsis, Ppalse asithaateoyssolufian,

metal |'i ¢ sur AL RShae4se ol iR Gedigry MAndsN¥eftit SBmbRiufosalt SR 8t pﬁferably
n

apparatus and pipes at tenperatures above 200C, particularly e
these parts arieerd| asidsy pastigulaplyHvdrashloge aeidy When gping sepnal retalystg, or when

especially ; t t gr e e pr .
above 3 q}C, m%% ﬂ%ﬁgﬂﬁ%ﬁ%c Q@?kﬁg ogftﬁf ﬁg&s%'r@?gt}eoémé%‘%yﬁthg%%g@ gﬁe%{enr?gl t
i s nore thannkthodeanpas$ comse dlbebd empleyait al rdiffaieft flemtoscor e tdiffemt times.

incomng nelt and heated surface (wall, .t era 0 he | part)
2550 01 ent o1l A BOET AR dhe Bt Tt b SR eUORIRh afdd D Gipid P Besel i
the interfaciplesR@bisRpdRMNSEL PRIrIPE.OS %o § SnoltsUapdriicul®IyerrtBABly 105 1o
seconds and as a rule less than 20 m nutes, preferably |'ess than 15
m nutes. ThedewHeHet time in nmelt processes is generally 30 ninutes
to 12 hﬂfrs, preferably 1 hour to 6 hours. 25The use of the surfaces
pre-tredted according to the invention is also positive when the
pol ymer rmel t Tat pblycatimmbi@isyrehasesshnbesrnidd ovbeominercs:sly pabateciovika Thy readtione
with OHor O ternm.nal .grpups, and w th resi dual .confent, af
S0l vent ,par CRETPRTTS EAPGPY a0 SETe ul Teaons SRRbT Bulaiofractors
di chl or omet hapesirdaeased ko¥:Ades for GambRARMIINE el Brefested attdiantoX tHeke Stirred
t hereof The use of the netal surfaces treated accordi ngi to the

e

i nvention i s vewels pebylgreackss adqipes icyara g oyt ged 98 Hasitlion C.ar ea of
melt trgpsport paths, thermal concentration steps and thermal mxers,
i.e. heated pi pes, heat exchangers, flash steps, thin | ayer

evapor at or s, Thalpbiypagbdriatensohuticn tisiyashed hp oepastedly passingahwugly sgpiting tvesssls,

extruder part d tanks. where these have .wall cqptact wth_the P
ol Do SRt Bt R SRt or Rt ons SRR Fisaids el W
the melt and csuparfivaRd cosinol thé stone-aentiynedifiategaloel t extruders by

means of which spinning is perforned in air or under liquid, usually
water. |If extruders are used, additives can be added to the nelt

Supst regn of ThBipsIyR%E EdddRNisol AR frétH e luksh BPespaiatiSn H tHEESveN bPeiisde
extruders in the éextruder.
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 1s 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.



In addition, the production of polycarbonates is also possible from
di aryl carbonates and di phenols by the known pol ycarbonate process in
the nelt, the so-called nelt 10 transesterification process, which
is described e.g. in WO A 01/05866 and WO {4 01/05867. In addition,
transesterification 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 80372, in EP-A 26 120, 26 121, 26 684,28 030, 39
845, 39 845, 91 602, 97 970,79 075, 14 68 87, 15 61 03,23 49 13 and

24 03 01 as wel [Wina the sbiverd i3 4efibve 2y Rmgerdtirel Giifdtion) D @heC @oliridally usSore
process for the o,du?lt' on of po]ycarbonates. b thf rrel{) X
transesterifi catPefivpHaRdeeeesss F%?CQWWQF%SF@"F egbteiRed-nat one

or nore di hydroxyaryl conpounds with the diaryl carbonate, and
optionally al so other added reactants, using 20 catalysts, after a

pre- condensat i ofram thedhighly epwenitated pobmfer mighs thun obtgideds dearesidues ofibio aelvent
! d | It | t h
R e e e T e

that Tise st epuigss G opriesIOres A hago f0s| DEst opab 06s), Billager despomass (EP-
apparatus and reactors sujtable for the indivjdual reaction . _
evapor at or st agés? é%e&zsizijé]é‘?%l filig eYapoaioss YisHerkeyaREaEn Ny fHetipn compaction

exchangers, preggpliey 46 450Y, PloBRP alss Wih theSKRMR bP hiPentaBleH IR as nitrogen or
evaporators, stirred vessels and feactors or other commerciall

avai | abl e Hppar stmhen giowide,dir nging heacneo E88-4rG/03986) BR-ACR236 (63, ES-A 4 423 207).
sel ected tenperatures and pressures., T vices sel ect.ed can .

passi vt ed oot nOPHEoPOmEBLE I el Y il o8 YR iy igp comac

i npurities, suchvitshepdymdéraiedt -Ohese aiatdrials@Bo aonsizt sfakeshbopeimeataned nadie.
This can involve the nelt flow ng through sinple nmetal screens with
mesh sizes of 10- 100 gm For nore effective filtration, deep-bed

filtration is sy bﬁ‘ﬂhﬁmy%{erﬁﬁe@éitﬁifeﬁﬂ GMBE nleBlife IRAAL abRRdihe B BE invention is

sintered metals with pore sizes of 5 - 40 gm Filters made of

fl eeces 5wiih wiimpestanhiniapperetisansk ppss abfemperatuged abeneai8°G ppicularhy when thse
500 P e Bl DL SR BB 1
expl ai n the i nvedthpepaturbiibreabove1?40°C] plieferadly. above 380°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.



Exanpl es Met hod of determ ning the content of fluorescent particles
5The anal ysis of the content of fluorescent particles takes place by .
filtration of the polycarbonate sanple in question (50 g) dissolved

i n di chl oronmet hane (Li Chrosolv; Merck: 1.06044 K33506244 430) (700

m) through a Teflon filter menbrane (Behl ender GrbH, D 97847
Gtinsfeld) with a 5 urn pore dianmeter. The filter discs are dried in
vacuo and protected from at nospheric dust by a cover. After
filtration, the 10 filter surface is investigated (scanned) by neans
of an Axioplan 2 fluorescence m croscope from Zeiss AG Germany. Wrk
is carried oGrannles harambiaked tifipossiblavhy edigpig stinnafg 40 0he melandngyubsgguent

illumnation ti .of 40 nB _per, sca nd 5 ot al. magni fication..
The-f1 vor coc SiPRIR qr by aBe Pl SRR e Bl ubh ShinBER el 58 i
i mage proces st aglesifuidyakelly kates A0edrudert ARMsEE additiv¥ekan E3dded &y thi gleBS
with a 15 characteristic colour_azﬁ counted, i her particles,

i

| -e. 0
such as %. g. upsisem of s gytruden Qpfion dls%ééﬁﬂﬁtmlti%fét"é&’bﬁsi“i’éoexﬂ'yd@cfﬁél the|

col our nodel 4 n5ee below). The col our paraneters for recognising the
fluorescent particles are adjusted such that they are the sane as the
paranmeters of the particles found in flow defects in optical discs.
The scanning,of .the surface.of the filter takes pl.ace aut.omatical

Joi g a compl el P afich of Blaondht A58 TR FoRu BT furbShate

i ndi vidual fhapapbeR by et koh@Spdl@iditdnae ptdtessTiafth© melt] tHeedo-called melt
enunerat ed. The total nunber of fluyorescent particles is divided b
the mask) of (peseHeniration piesess Yaich 1 dpsgARY o&t i WQ-Hel V808 and W O-
bat ch and the;Bagds &l RN tradskdibi 2esRRTEL R prdckhs AR Bhenyl est
(counts/g) is ogt% ai negq ‘Debengfi ng on t 1gﬁ)teesststsetati%gs Ssg{‘e?t)%%, esveerry
| ar ge fl uor epweess) padescobade. g anUSH st $4088h 43 36 HBodes 6% B0, 4% 80 3tlcand 46

of the size e rtiel I V;a i ot i cle
oi ze densi £y D378 bR A& AT A60R Triors it 9 9ER 8% o0 R
foll ows: theopsnyiesises) O] a3,a3cbassnd 2403 Dhhowell asmmieE-AC] 485626 4nd 220
urn bands. The nunber of particles in a class is added up and

nultipll%d b929ﬂ€ dianeter (in unm) of this class. By adding up these
val ues over all the dianeter classes and dividing by the mass of the
pol ycarbonate nelt used, the particle size density (PD) is obtained.
- 15 - ¢ =1 [Thénconinious process (far thec|pgodyglion dfn polyearbaiatgs hy thas melif

polymer melt  useleriflatiol 3oddsSis pret@MilY chalacliiSedd BT BESS: S8Ry droxyaryl
compounds with the diary! 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 leve] 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



PD =1/ nmxEni x di PD:. particle size density in countsturnig; di:

di aneter of the respective dianeter class 10 In order to work out the
effect of the netal surface, a stainless steel with a high surface
area was used. In these tests, the internat3netal fleece froma
deep-bed filter suitable for the filtration of polynmer nelts was

used. This was the filter fleece (i.e. the part relevant to the
filtration) of 1 i N 1S oh 27 P p :
319418) in 15 wieeBtof 1;11 phfifos] IH B0 P 0161ed Faite F%”E‘é“é*a%@ﬁﬂ*i’%é‘%‘ﬁ??em can
the septum and pevolvrthe melt Bewing deoyghainplemete! sceasns eith mEhesiaze of10 — 100 pm.

fibres of the fidter consist.of.pressed fibres.with di goeters. of
approx. 5 - 7 gm” TRE %%F%"es‘?@%“"g‘f SERTe f{\%‘@"é “?é“‘%‘BEJr‘}SSRg f%ﬁ‘g el {ain metal
col our nodel 20|fﬁﬁﬁbs @ﬁgihieﬁﬂeﬁetfllﬁ edﬂlmgﬁlcﬁizaﬁ eﬂ_swcﬂgmm.i Hildss frﬁ&&mﬁﬁetal fleeces
mercury vapour |lanp and the reflected light is detected. throug

graded filter wiYH ¥resthgragdeaciss @Ang@_%é%%awewﬁcﬁog%@ ‘@d{r%ﬂgﬁﬁmﬂ
the particles '%%?hﬁ[g’e?}%rfé%! Anét Ai:Hdn@f Ol B dERABLFL. A BF 995
from Zei ss incorporated in an Axioplan 2 mcroScope from Zeiss
according to the HSI (hue, 25 saturation, intensity) colour nodel.

This nmethod is scr bed for exanpl.e.in "PC Digital,.l e Processing"
by Hans-JUr gen g‘@ﬁ&?ltwg W@Bﬁ’f fhg)}r,we’i%%ugﬁ n?thlggf@gq'our of the
fluorescent particles is nmeasured at a given illumnation setting, an
average hue val ue of about 80, an average col our saturation of 150
digits and an average colour intensity of 190 digits is obtained. In
the case of (conpact disc) 30pol ycarbonate the col our of the matrix
corresponds to a hue val ue of about 75, an average col our saturation
of 133 digits and an average colour intensity of 36 digits. The - 16
- correct colour locus of the particles and the matrix is determ ned
by conbi ning the hue, saturation and intensity val ues. Reference
exanple 1 (blank value / air) 5 Thernal | oading of polycarbonate

wi thout the effect of netal 130 g of pol ycarbonate granul es

(Mal crolon(r) DP 1-1265, Bayer Material Science AG are charged into a
250 M flask. This flask is imrersed 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 specified tine, the

pol ycarbonate nelt is poured into an alum niumbow . 50 g of the
solidified nelt thus obtained are dissaldved in 700 m dichl oronet hane
15 (Li Chrosolv; Merck: 1.06044) and filtered through a Teflon filter
menbrane (Bola filter nmenbrane, 5 gm pore dianeter; filter nenbrane
thi ckness: 1p Rohl ender GrbH, D-97847 Giinsfeld). The eval uation
of the particggggretained on the filter takes place as described
above using automatic detection with a fluorescence m croscope. The
result of the flyorescence peasyrenpnt obtained is 0.68 counts/g. 20
The result o B e SIS OLUNRR Yo BF: 1. Reference
exanple 2 (blank value / Ar) 25The procedure of reference exanple 1

is followed, but mo(kingpunder argon. The nunber of fl uyorescent
particl & i sThhearalysisapiybecontenel Heorepcent grrticlss thlep plass dynfalggation of the

measur ement m};@k@a&m&cisﬁm 1&% qf#géﬁa[ﬁsé of dfs lvedTiglg%ﬁxédl%?le E@b¥R;

exanple 3 ( unpassi vat e tal Tn-air) 30 pol ycar bonat’'e
granul es ( Makfeodkon(.0904HPK 350858, 4By 100 Mald e thirakgBc 2 ehicftonAG)ter wieniblane

have been dri in vac r.ox...4 hours at 120C . a arged
ate o 580 mSdy GBS, D BR Rt VRS S o faiel T e G e
Hydac Di sc 13ri&@BimMdido DB elVifom atmobpheric 208445 cudt. AferdBiratiohlthy 1
1 onlfloothe external filter fleece which is effective for. the

filtratitn i §ltersaptace i imvHiaaterd dsernnesd o meansgoh pa (Avioplans 2r Bugsessence
the filter strl I el n O e -,and
then dried u%@g&m gﬁgeggﬁgﬁig?éC&%?%@%Qghﬁbghegbggéﬂgfﬁﬁ{gé,mﬁﬁ??ﬂ
is provided atavélergt ofidl0 -efdd mitdn illuginaten finopf 4Gvnsipet sren Bndia dSwofotalhe
eyelet and is bent round. .This flask.is | rsed i,n,a tal, bath .

pr eheat ed toﬂf?%gl”ﬁnﬁn'a?g‘? HpprsSosRy Parﬁ%essgeﬂégeat%ﬁ oar“d%h?"lgﬁ ‘i}@luﬁtaa ARG
stirrer to Wihade procesgh@sefrahre! (K& 300 OV dogh Beibh AG)e Oty hrticks with a

attached. The stirring rate is selected such that the nelt does not
rise uply he Skaractesistic aglqusareoqunted, aejotheg partiplats suchgs e 8t e mghiaked 1M t

contai ning t j : [ i ou ety el
powi - 10 The pouitoainEthe Lol b e F e T R R et or

than 140 coumdcsgrgsifg the fimidseent 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 pm 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.



Conparative exanple 4 (w th unpassivated netal under Ar) The test was
perfornmed as in exanple 3, but the nelt was stirred under a
protective gas atnosphere (argon). The result of the fluorescence
measur ement obtained is 112.39 counts/g (cfs. Table 1). Exanple 5
(wth passivated nmetal in air - according to the invention) The test
was performed as in exanple 3, but the netal strip was treated as
follows: the netal was degreased with nethylene chloride and dried in
vacuo. The netal is then 25tenpered in a circulating air oven at 350C
for 24 hours. The netal strip was used,Lypgdi hely after drying.

The result of the fluorescence nmeasurenent olx ‘ned is 1.45 counts/g
(cf. Table 1). The result of the fluorescence neasurenment shows that
significantly fewer fluorescent 30particles are forned as a result of
the pre-treatnent | j. i - 4. Th L
was treated as geg%ﬁ'fqgg%h?%l %‘%ﬁ ’éﬁ '@/aggrfe t%lm%ﬁsie%’ %'?pea?ﬁigotug%&ioﬁe
this way i s5thedianegackss according to exanple 3 in the polyner nelt
under argon (instead of air) in the flask. 5The result of the
fluorescence neasurenent obtained is 1.59 counts/g (cf. Table 1). The
result shows that significantly fewer fluorgscent particles are
formed as a result of the pre-treat #tel/aesgring,to the invention.
10The followi ng tests show that the pre-tre& nment of filter netal
parts leads to a marked reduction in fluorescent particles in

pol ycar bonate conpared with the passivation of filter netal parts

Wi thout pre-tregneakicRit Q&s[f?}@douﬂ?ﬁg%%@t@gf 1@ rdsPRALVONIRALE U iss
Conpar ative exanple 7 (passivation of the netal in citric acid)
Before coni@ct with the polycarbonate nelt, the netal is treated with
10%citric acid;at. 50C fo 0 t hen rinse l.Wth.
subsequently dr ilgéfd%ﬁﬁém&éf)ljélltﬂ? éﬁ‘eﬁoé}q}b?%_t@rs&f?%dggt%@g%s:%ﬁ%wp}g@%s@r@é%e

invention. The taeseskiusd. bif thésh espthalntdrinl il fiaky frem ardetp-bédaes sunhisle ér
in air as describe

in exanple 3., The re t of t fluorescence
measur ement obt dhaation ‘ﬁ@gg@eﬁﬁ'ﬁﬁﬁ?ﬁsﬁ‘i&.&“sﬁlt@ﬁw h*ﬂ‘?i’ g'er gmregp/ant
the fluorescencg, RRAFHE N SRR @y dR Bﬁé%@(ﬁ@lmﬂlﬁ-ﬁgﬂoﬁm.nﬁllﬁﬁse) in

to the prior art is markedly inferior to the method according to the
i nventi on. 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 um.

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



Conpar ati ve exanple 8 (passivation wth phenol) Bef or e bei ng
tenpered in the polycarbonate nelt, the netal is treated with phenol
at 100C for 1 hour. The netal is not pre-treated according to the

i nvention. The 30tenpering in the polyner nelt takes place in air as
described in exanmple 5. - 19 - This r-dséult shows that a passivation
corresponding to the prior art is markedly inferior to the nethod
according to the invention. Conparative exanple 9 (conparative test -
passivation widdy édm%bocé @eﬁa&m@&&&med&mﬁé&mh&sm RORIES
melt, the nmetal fleece Is treated in nitric acid (20% at 80C for one
hour (a wat esatjraiiomaad intenskysvalyspl i ed several times to degas the netal
conpletely and to wet it with the passivation solution). After the
treatment with nitric acid, the nmetal fleece is washed until neutral
and rinsed wReferddet bxapaplel (itinkrvalld/ sigveral nore tines and then dried
in a high vacuum The nmetal is not pre-treated according to the

i nvention. The terrperi ng in the polynmer nelt takes place in air as
described i nTRA r?%of}@@czfr@c%é{etwﬂfouftﬂ@eﬁ‘écp@ﬁlﬁéﬁence nmeasur enment
obtained is 89 86 co Table 1). 15 Conparative exanple 10
(passivation according to JP 2001- 026452) The degreased netal fleece

i -1 t f i

ol £ 20 A s Gitug PpctispRiiad ELBlEs AMMIGLETRSY P Bulel MRk ARROAE)
g sodi um ni tmietcaarg&} mtd £a8{ Ml Xlask Tt f&a}dlﬂmhlegseﬂnma rhytalriash gteheated to
(FeO( net al |Iter f ece

heated t r ef | ux.
is tredted .1‘%50[ frita agroffﬁ%.ﬂef}lf Stirredsfop; nlts)&*égsmwt G REae Br

until neutr altrihd raleSs SdlddeA%uaAUATR mEPARs hbiPRE upkHehbtiYed hﬁ@%espeeifea
The metal is 25not pre-treated according to the invention.

t enperi ng i ntimpghepalyeathensiemelt isgioured fite apalimingim berl. descr i bed in
exanple 3. The result of the fluorescence neasurenent obtained is
85.85 counts/g. 30Exanple 11 (conparative test- passivation according
to US-A 4, 518) 446f)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 pum 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 m!
flask. A strip of metal (metal from a disc filter: Hydac Disc 12-63-M-44-2402107/Mat.



- 20 - The filter fleece is stored in a circulating air oven for 5
hours at 510C. The nmetal is then treated with a passivation sol ution,
which is prepared as foll ows: 2.5 g anhydrous oxalic acid, 1.3 g
30% hydr ogen peroxide solution and 0.1 g 5goncentrated sul furic acid
are dissolved in 100 m demneralised water. The filter fleece is
treated in this solution at 60C for 30 mnutes, with stirring.

The filter flee t

e {11 Ler 11 cears GARIEY TERd DR dcbaL s iR ‘%j%ffrs%fivrﬁfﬁ*;ﬁe
in the pol ymer mittation w@gd ptha«santmm apd 'pesforatislsplate'bad rcmowﬁathplfétesstnp was

The resultofteflu measure tobta ed is 9cunts
Mor eover, the 1?&%??? gﬁyﬁ?& ifog ﬁ;gefﬂfen'ésflaﬁ} qﬁ? d %ﬁﬁ?

the test in whi @ﬁa&a&ﬁta@@b stiirke? OC1E R prddvicRa taf RAbREr i GAThd d)gds ld@p,t\hlﬁl the
invention (cf. Table 1). Conparative eangRI e 12 (filter in static

mel t; unpaski varipf teopelstan isbens grundglh %hl%(mwrs?ﬁwa @e%haﬂap@h%ﬂd to
f filt

(LT3 i 1 h°h BTl S e Rt RO 6 MEAOL sy
mm wer e pl aced @rovided sdthitoométal i ettachaﬂ The sthiting wizd s sdevedseetithitdmemelt docs

chl oride m xture 0n1) hr ough the fi th a
wat er j et V&CUUI’?’P%B%E Y SUrLST ﬁtfpi)&em@eé s FBB%CE'(S]?O“F{ IIP@rch’mg’é'lgethe
is then dried f@fecdofhaltite?RQGuredinto 41 Aihigiveakiviet . The piece of
filter fleece is then placed together with 30 g of dried (12 h, 120C,
water jet Vhcuum) pol ycarbonate granul es (Bayer Material Sci ence AG
Makr ol on(r) DPl-py,

at nosphere in thegg ?Ség%{?l)tgé g&%ﬁ%%&?& e?ﬂﬁerﬂ]&;f ?8%13%&% @gfguﬁé%lgcljm coam (/g (cf.
gassed with nitrlageni).3 tines). The flask is then heated up to 340C
together with its contents, in a netal bath. Subsequently, the
tenperature is kept at 340C for 20 m nutes, evacuation is then

perforned w th onaiRhtivedxainplet(WithtunpdibiSated 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 S (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 sirip 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)



- 21 - tenperature and the tenperature is kept at 340C for 20 m nutes
with a water jet vacuum the flask is then gassed with nitrogen and
kept at 340C for a further 50 m nutes and subsequently cooled. In
total, the polycarbonate nmelt is therefore tenpered with the filter
fleece at 340C for 90 mnutes. 5 The flijgter fleece is renoved before
t he pol ycarbonate nelt solidifies. The pol ycarbonate nelt is

di ssolved in nethylene chloride and the fluorescent portions are

determ ned acgcordi 1o th i j: l;

13 (static i o] P e Bl b BarERih dRinc 3 FORRLPY A of
degreased, the phpdetieh tfcalel atcdrdifg e exmsplp dsini thatpelnien meRkOurmien anybh h
85% phosphori,c acid at, | 00C, rinsed with water, dried and then used
as descri bed(nsicadpbpipristheSlaskrne etal is not pre-treated according to
the invention. The fluorescent 15portions are determ ned according to
t he nethod described. The result is shown in Table 2. Conparative
exanpl e 514 ( Sheueisudt ofuhe fluokéstenes medspesoentnbizdnedas bad edunts/ blodif t er
bei ng degreased, the piece of filter fleece was passivated for 30 mn
with 65%nitric acid at 100C, rinsed with water, dried and then used
as descri bedTharesuiedhoine tHk? sigitiantie toder flaoreaentyfaticles aft fornaicsarreiult@ft o
the i nventi on. The f| uorescent portions are determ ned

accor di ng t oMeRE-HeAREY 2GRREERg B YEREST esul t 25i s shown in Table 2.
Exanple 15 (static nelt; according to the invention, burning out of
an "unpassivated filter fleece") 30The piece of filter fleece taken
from a test @be follopnadestyshow thatahppre-treatmiest ofifilter meial parts leadBimna aarked

b fl for.5 .m .and: ' i '
oxampl e 12 areapionil Beg A By A Rk e SR uhEle MSdn of

are det er m n@teracss paitagitliont pleereamichiod tibaaetsli pagclaccdidmgrte telitiventors hown
in Table 2. - 22 -

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).



Exanple 16 (static nelt; according to the invention) Burning out of a
"filter fleece passivated wth 1-13PO4" 5The piece of filter fleece
pmtreated with phosphoric acid a test corresponding to exanple 13 is
burnt out in a Bunsen burner flame for 5 njgn, cooled and used in a
simlar test (as in exanple 12 after the degreasing and drying). The
fluorescent portions are determ ned according to the nethod

descri bed. The sult is sh in.Table 2. 10EX le 17 (static.nmel.t.:
Bcording tot nATRTTRHGTRR DR P00 o e 1 Rigcprie s B Rk oo
passi vat ed W t hdiNOgethbl @cdetdBfeiode ihvdntien. fl eece 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 used in a simlar test (as

in exanple 12 adoainalliyelSHBRY ESmARMvE fedl Nihssivalidf withdpEHCeNt
re'r'rﬁ-rredﬁ.frwﬁ%l—ng to t]he met od

portions are de escri bed. "The result
is shown irf Table 2. Exanple 18 (according to the invention) 20

Anneal ing of a '"Jon-pre-treated filter fleece" The piece of. filter . .
[leoce taken {r GREE Peidk MogRieBen dirtes s o eph e pBiF Seertin pasdh e
muf fl e furnace feil (A86)icr80tE@ forahe 880G warpcetacaind itigPtled feverabiimas tadegas
test (as in 25exanple 12 after the degreasing and drying

gl € ) . The
f1 uor escent por theometabsompitel apd HewetdE #Eh &%@SﬁlﬁtlpﬁéOIH’é‘fédﬁﬁer the treatment
described. The rasulidic bad SHOWB! floeddlWasted uRHHIRLE adPrifseE &R MilkPore Qvar
t he i nvention) BO%nneglfulﬁn’g O%ﬁ@tg " iéla‘t er fleece passi vrét ed wt ﬁn%%POf"cr
- 23 - 10 several more times and then dried in a high vacuum. The metal is not pre-treated
according to the invention. The tempering in the polymer meit 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 m! 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:



a simlar test (as in test 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 20 (according to
the invention) 5 Annealing of a "filter fleece passivated with HNG3'
The piece of filter fleece pre-treated2¢i-th nitric acid a test
corresponding to exanple 14 is annealed in a nuffle furnace for 10
m nutes at 800C, cooled and used in a simlar 10test (as in exanple
12 after the ' i ; Iobd .
dot or m ned abpari peels SRR GaE i gl B AR ab R e |
Tabl e 2. Ref thertextedenitinppassigdtioplsplativa, whiché mematedus followal ) 15Thi s
exanpl e corresponds to exanple 12, but no filter fleece is added to
t he pol ycarbonate nelt. - 24 - Table 1: Metal filter in

pol ycar bonat g sngldnhfdéis’ 60y deid, 1R$CBO%t hydrogeipesoxiiet sdlution &al Oilcge

count (fluorescent) Particle size density counts.pm
( 5 concentra%ed sulfuric acid are dissolved m 10% ml dem}nera?lsedgwater.

The filter fleece is treated in this solution at 60°C for 30 minutes, with stirring,

The filter fleece is then rinsed thoroughly with water and dried. The metal is not pre-

10 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 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 mun 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 1s 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



1 Blank value 350C / air / no metal 0.68 counts/g 30.5 2 Bl ank val ue
350C / argon / no metal 1.03 counts/g 44.6 3 Conparative test 350C /
air / with netal (not passivated) > 140 counts/g 16815.2 4
Conparative test 350C / argon / with netal,(not passivated) 112.39

counts/g

10

15

20

25

30

temperature and the temperature is kept at 340°C for 20 minutes with a water jet
vacuum, the flask is then gassed with nitrogen and kept at 340°C for a further
50 minutes and subsequently cooled. In total, the polycarbonate melt is therefore

tempered with the filter fleece at 340°C for 90 minutes.
The filter fleece is removed before the polycarbonate melt solidifies. The
polycarbonate melt is dissolved in methylene chloride and the fluorescent portions are

determined according to the method described.

Comparative example 13 (static melt; filter fleece passivated with H3POa)

After being degreased, the piece of filter fleece was passivated for 30 min with 85%
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
portions are determined according to the method described. The result 1s shown in
Table 2.

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

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

is shown in Table 2.

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

The piece of filter fleece taken from a test corresponding to example 12 is bumnt 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.



12079.1 5 According to the invention 350C/ air / wth netal
(passivated) 1.45 counts/g 73.6 6 According to the invention 350C /
argon / with netal (passivated) 0.91 counts/g 31.5 7 Conparative test
350C / air /| with nmetal (passivated according to prior art) citric
acid 46.33 counts/g 6086.1 8 Conparatiwg_test 350C/ air / with netal
(passi vated according to prior art) phenol

Example 16 (static melt; according to the invention)
Buming out of a "filter fleece passivated with H;PO,"

5 The piece of filter fleece pre-treated with phosphoric acid a test corresponding to
example 13 is bumnt 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.
10 Example 17 (static melt; according to the invention)
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 bumnt out in 2 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 H;PO,"

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



61. 09 counts/g 6177.9 9 Conparative test 350C/ air / with netal
(passi vated according to prior art) HNO3 89.86 counts/g 10948 10
Conparative test 350C/ air / with netal (passivated according to JP
2001- 026542 85.85 counts/g 12779.6 11 Conpasative test 350C / air /
with netal (passivated according to US-A 4,518,440) 3.99 counts/g
477.1 - 25 -

a similar test (as in test 12 after the degreasing and drying). The fluorescent portions

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

Example 20 (according to the invention)

Annealing of a "filter fleece passivated with HNO;"

The piece of filter fleece pre-treated with nitric acid a test corresponding to example 14

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

Reference example 21 (blank value without metal)

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

polycarbonate melt.



The results show that the nethod according to the invention leads to
a significantly | ower formation of fluorescent fisheyes. The val ues
resulting fromthe process according to the invention are no higher,
or only slightly higher, conpared with a tenpering of polycarbonate
t hat has not been in contact with a nedl- surface. This 5 neans that
the nethod according to the invention is an effective nethod of
avoiding the formation of fluorescent fisheyes. Al other
pre-treatnen N sredy t are clearly less
effective MZ?%W?ﬂgg?‘égﬁagﬁgigﬂg?;@nﬁdg?%sc(gnt l|§c?21rt icles is concerned.

10Tabl e 2 I\/Etal filter in poI ycarbonate melt (not stlrred) Exarrple
Descri ptiong]

—Part (TTuore L 12
Conpar ativelt E’st %H‘Hﬁg}é’ Pvat e Fﬁ“}"é‘fa‘f’r‘eece 60 ﬁﬁﬁé 8}3%? ar aﬁ' Ive I%‘E)es1
Filter fleece passivated w tth H3PO4 63.3 14 Ckrmﬁfresdem) ti dehsifyi | t er
fl eece pass|vated with HNG3 |81.5

counts-pm/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
fest {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

i1 | Comparative 350°C / air / with metal 3.99 counts/g | 477.1

test (passivated according to
US-A 4,518,440}




16 According to the invention Burningoutofafilterfleece passivated
with H3PO4 0.4 17 According to the invention
Bur ni ngout of afilterfl eece passivated with HNG3 0.2 18 According to
the invention Annealing of an unpassivated filter fleece 2.2 19
According to the invention Anneal i ngof afi14%rf1 eece passi vated with

H3PO4 0.7

10

5

The results show that the method according to the invention leads to a significantly

lower formation of fluorescent fisheyes. The values resulting from the process

according to the invention are no higher, or only slightly higher, compared with a

tempering of polycarbonate that has not been in contact with a metal surface. This

means that the method according to the invention is an effective method of avoiding

the formation of fluorescent fisheyes. All other pre-treatment methods according to the

prior art are clearly less effective where the formation of fluorescent particles is

concermned.

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;PO, | 63.3

14 Comparative test | Filter fleece passivated with HNO; | 81.5

16 Accordingtothe | Burning out of a filter fleece | 0.4
invention passivated with H3PO4

17 Accordingtothe | Burning out of a filter fleece | 0.2
invention passivated with HNO;

18 According tothe | Annealing of an unpassivated filter | 2.2
invention fleece

19 Accordingtothe | Annealing of a filter fleece ) 0.7
invention passivated with HzPO4

20 According tothe { 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

using a Bunsen burner flame or muffle furnace. A metal pre-passivated with mineral




20 According to the invention Annealingofafilterfl eece passivated
with HNOG3 1.2 21 Blank value Wthout addition of a filter strip 0.7
The results clearly showthat it is not the passivation using
phosphoric or nitric acid that causes a significant reduction in
fluorescent particles, but the thermal ogreat ment 15usi ng a Bunsen
burner flame or nuffle furnace. A netal pre-passivated with m neral
-26-. acid can, however, obtain a passivation favourable for

pol ycar bonat g . f.a.fur .

i1 orent varieen oot bl 4 iphSRkgb L AR Wt clEbonate b Bitars of
stirred 5confpahadhenntihudatieme i n which the polynmer nelt was in
stationary contact with the netal are explained by the different
nmet hods (flushing of the filter).

The different values between examples in which the polymer melt was stirred
5 compared with those in which the polymer melt was in stationary contact with the

metal are explained by the different methods (flushing of the filter).



- 27 - Cainms 1. A process for the treatnment of nmetal surfaces com ng
into contact with the polynmer nelt during the production or
processi ng of pol ycarbonates, characterised in that the netal
surfaces are pre-treated in a first step prior to the thernal
treatment with mneral acid and subsequently in a second step
thermally pre-treated in an oxidative atnosphere. 2. Process
accordi nglaimscl ai m 1, wherein the thermal pre-treatnent is carried
out at tenperatures of 200 to 1200C. 3. Process for the nelt
filtrati dn Afppekbysfmbtimteatimieny ol stial shebses teopling i inte contdnd reith
the nmelt fitHepolyaserbaeh durag ¢de pcodndiory ot prot¢esising ¢f polyRayhnates, o
contact wi tthiahetegtdeyinhr thet the 4nethl erefses arret re-peathdcini anfitat step
processi ng pfiopad haribenahe taacmedt gt mitkeedimdd astbsebseqretdly in a
surfaces of sedohdpstepitbutanlly heatashied pean dxadkisve gxhddplrieparts have
been treated at tenperatures of 200 to 1200C according to clains 1 to
2 before 2iSerocess according to claim 1, wherein the thermal pre-treatment is
carried out at temperatures of 200 to 1200°C.

3. Process for the melt filtration of polycarbonate using a stainless steel
filter, wherein the melt filter has been treated according to claims 1 to 2
prior to contact with the polymer melt.

4. Process for the production or processing of polycarbonate according to
claim 3, wherein metal surfaces of, in particular, heated pipes, tanks,
extruder parts have been treated at temperatures of 200 to 1200°C
according to claims 1 to 2 before use.



