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PCLYCARBONATE FOR MAKI NG EXTRUDED FI LMS THAT ARE
VI RTUALLY FREE OF SURFACE DEFECTS The invention

WO 2008108863 0 pol ycarbonate resins and in parti CRCHEP1007/009025

pol ycar bonate suitable for making extruded products
that are virtually free of surface defects Backgr ound

oL L on o s mimeopIol et
, sheet's or cable s

|ngs based on
pol ycar bonate. These articles may be produced by
conventi onal technlque such, as for
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PCCD), such exanpl e those Wth the registered
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Qﬁmi fot tRPplodanisofsach Sibstrag waadidleg filns, e.g. for
sports articles, for ID cards and blister packaglng

Further areas of application are in the autonotive
manuf acturing sector, such as for exanple vehicle body
parts or exterior mrrors, or in the
tEadtﬂBmeﬁlﬁisQﬂbeSrbSﬁathppquésm frasbenite for ebsabpdnds wbBCl aand
h ne case and keypads. fllns e char ac rlzed
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ce quality of the e defectS rea
Garxannpleethpm:wah the registerdd tyddegnariie SOOI ® gr ZNVA_EX®bath from

e\/n%Hl %Qectnm SC.E) aleealgssédte(s)pe%lnalllng [(h%aﬁec(iirorn? sesgct:tlop Yot ate.
decorative and functional blends in the domestic appliances sector, as sealing
films, e.g. for sports articles, for ID cards and blister packaging. Further areas of
application are in the automotive manufacturing sector, such as for example
vehicle body parts or exterior mirrors, or in the telecommunications sector, such
as for example mobile phone eases and keypads. The films are characterized by
high transparency, impact strength and thermal stability. A further critical quality
feature is the surface quality of the film. Surface defects readily occur especially
with high-grade housing and display coverings, which leads to an increased

rejection rate.

High quality extrusion films are also important as cover layers for optical data
storage media. Here the requirements as regards the quality of the film are
particularly stringent, since defects in the transilluminated cover layer material

may lead to errors in the readout process. Thus, in particular defects which may
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Hi gh quality extrusion filns are also inportant as
cover layers for optical data storage nedia. Here the

WO 28ioswnent s as regards the quality of the fiP@I/EP2907/009025

particularly stringent, since.defects in the
transillum nated cover layer material may lead to

P
regaidiidn qystfeee @adowdproamsd. | Suchakefact invlade asasknega fdign
an error-free readout, process. Such, def.ects .j.ncl ude
darticles,syghas ?qf&r@mgﬁ cbﬁr parhrles ometal partielss, whighpyay absord

diidfor BéHtel HeSseP bedtR! BuehEitld el Sion MR ki w iR erfddls Of fhe
and/ or scatter the | aser beam Due to the reduction of

trbaslontlastreimpadditidn thhse partidesiwhosesabsorptian digsiivithtmthehose

partjcles ose abs tion |i W thin the vel.engt
Srevelsbeling s Baofaed iRy 8% alsodimibing) Rt bt pafipfe B
Why Didkh&hihus eampg@&ith\ﬁl“do‘;& laereMgsdRBEL] Mgt Be EOVeXiample
| ayer, these wavel engths are for exanpl e between 400
rhetvegent 400mm ard 41Q ning known that foreign particles may
initiate defects in the polynmer matrix. Defects in the
surface may be caused by a specific location of the

fIofs&ingWnAR4ttfbfdigh pdrticle€ xR Rhi6ialclefodtstin the!polohef ilafix.
These foreign particles nag be carbon particles,. .
oefes incthe sprfacaumaybe saused by @ spepihiq|ocatien piihg foreignparticle,
. b (et f .
DL Ut TP LS Sl PS03 836 pricc
fsobatled “Wack sgot’™ Gestpmetal paréclesrotlar @ol ymperifnpotitien@ififerynt

be caused by the extrusion process itself. De din
JFors Rl ek Phse GG S Ao gl polyemidlg, or.cptRp bers, te.
cal ender settings, defects such as air inclusions my
be produced. These defects nay be m nim zed by
dptriheiméoneghe Hrefasce ouiperfeations oragtibeicaussd bytth¢ extrystampriohess

RS BBk o B R gl S Ay PSRt SRsh Al
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by using filtered air. This is described for exanple
imin@gizgg by 2gtimizing the production conditions.

It is known that the number of foreign particles in the extrusion film may be
reduced by ensuring particularly clean ambient conditions, such as clean room
conditions, for example by using filtered air. This is described for example in DE

19952852.

Furthermore substrate materials with a low foreign particle content and which
provide a good surface quality are described for example in JP 2003231141.
These substrate materials described in JP 2003231141 are outside the scope of the
present invention, since the present invention concerns substrate materials that

have a low concentration of a specific type of particles.
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Furt hernore substrate materials wth a | ow foreign
particle content and which provide a good surface

W@ eaBi0s266hr e descri bed for exanple in JP 20032BCT/EEZ07/009025

These substrate materials degcribed in JP 2003231 141
are outside the scope of the present invention, since
v entd !
R QYO CRSRALS R IR O LA for
pecrcmgﬁdnesf ﬂgﬁg@% d&fp&ihd8afd filthy bavihma high sarfaed qutiey In
are,_ descri bed that are itable fqr the production, of
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. b Sl _ . >
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Ei . ’ S which the start;
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?Hﬁf&l&%o&@r@d g?’thé\imese;ﬁ invetioAVEnPthudthe SIPMEY @&fects BR not

ormation of the particles covered by the present
isnppeessed hy acdicing the corceptraticroef tHesfeedargerds.e not
suppressed by reducing the concentration of these
elements. In US 6288204 gel particles in branched

PR USCEUS8004 L6l pakclEembrhkpdd Em‘bﬁboﬁm ateaRdcrited, which may

defects. In principle it is known that branched )
feadyte defestsatle poipeipkd ihis knomacthatdirarched pplysarbapate geptains
h o L t ' - [

SRl Sieson sl ORoPCSRRB R MBS R Bl B ER Ly Bibar
ipalyichbosates.ace of the filmare caused not only by
usual dust particles or other foreign particles, but
in particular by fluorescing particles with specific

RAQI6Ain A F0GHd thaPdefddS FEhP dhdrhde! I LAMN Be AAised not onl
gg%arafg§§gg&conventfa%a filtration. The fof%igﬁzju)ony
parusualldest phetsdes eathemfordign partiskestbut myparticdar bylberescing

| ead.t 0o excessive rface defect cannot be detected
PRI TR TROCITHE BRARICa RrOBEET 1 LR RaILE 9> 4rmQ be separated

9 Bl EntioRhINEIratiBeY Th&¥steidn Particlldes@ibedGh theSpredidex to
pol ycar bonat e. Thus, these particles cannot be

deveatiprdwhich leaddeskecspiye quifhoglefRsisc eannet be detected in a solvent
G2 WhicH e gﬁ@s%a%eomgt%relalqrs Isglrub%[ Since they have a similar refractive

index to polycarbonate. Thus, these particles cannot be detected for example by a

Hiac Royco test corresponding to the prior art.

The normally filterable particles known in the prior art, such as for example

“black spots”, are therefore not covered by the present invention.

It was found instead that for example 40-80% of the particles that initiate a surface
defect contain a fluorescing core. It was furthermore found that the size of these

fluorescing particles is between 15 and 250 pm.
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The normally filterable particles known in the prior
art, such as for exanple "black spots", are therefore

wWo0860m6e¥ ed by the present invention. It was PGURB2007/009025

instead that for exanple 40-80% of the particles that
initiate a surface defect contain a fluorescing core.
o R S BEEIRA ol RHRor B IeRE (RO D IERE e
intechakticli pwpefrﬂemdiftéi‘bat framnthg polyimer adatdit gaodydarhomaes cxseslg
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TEARE IR s Sis el l 36 FEABANERIs BSAPAEY 't@ﬁle%atﬁjﬂ fhaterial

particles reveal a higher nodulus as well as a greater
lipolsicarbenate)nphesel fluaresdimg pmtlcles(mmnm,tlaal defect sites, such as for

oI bonat e These f.luorescin arti
eRFb L AePURRaEE. PUF PEInd PR Y PR (o, Of the fim
@ﬁﬂ'ﬁ&s SIhfdSsighibsntBrefitiethe 8417y GRtHe@f. OThese defect sites then
concavities, on thé filmsurface, which si gni fi cantlgl1 "
rther

ﬂ@due l@rcubiemq pantncgll,arlwﬂf thadilmiis ta berenated Qren@telthzgd with a
t |
ARBAAT 3 SR RLOR BB b bbb RS EN B v

@aﬁteatfﬁml_n the surface of the fil mthen Iead to

further defects in the coated film It was found that
extrudates (films, sheets and cabl e sheat hings) and

TPh Rana R eg Y (e el Rt €8 BRbaltiilth HRd RRtng
icorpotihdaprotianed bypréaanddinigtnhethodspbasedondahe malding) of

def ect |tes A further advantage_.of the invention i.s
{CREPOH 'iOatE? EVeRg 1 %sf?ﬁswag ajayy cpBemtragjon of
RRfRE SRRS %@ﬂlr’ch@{' Qd\%hr%b' gﬂﬂ%ﬁnvet{t{%ﬁ i€ ﬂﬁf'ﬁie@héﬁhoplastlc
extrusi on, bl ow nol di pul trusi on, into
modldieg campooh@mby repudds be mo@mg mtetehtrdéateﬁl' h@r examPle by

r udat &s.ac rdin e in
PR SR00e B PubBS ob b oBe B e TRS Brneresne
18 RRmBheEL SHRextiRidhtes 8stordiflg & thLe SRtibN KA fdldd dbticles
conventional techniques, e.g. thernoformng. The

mcb@pd 5¥ pres sl diogmethordsamay hAn bs furgheppescsred] prinsed and/or
%’se}[ A% &S’t@é“b‘?/ cog%nrt]loﬁﬁ\%é}lgnques e.g. thermoforming.

The object of the present invention is to provide linear polycarbonate resin having
a low fluorescent particle count, making it suitable for extrudates such as films,
sheets and cable sheathings having improved surface quality and which may be
produced by conventional techniques such as for example extrusion, blow

molding or press molding methods from the thermoplastic molding compounds.

Linear polycarbonate resin virtually free of surface defects that impair the
suitability of the resin for demanding optical application is disclosed. Also
disclosed is a process for the manufacture of the resin. The surface defects

included in the resin are in the form of transparent fluorescing particles, the
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a low fluorescent particle count, making it suitable
for extrudates such as filnms, sheets and cabl e

W@ hwansienyys havi ng i nproved surface qual ity anBCTEP29A7/009025

may be produced by conventiogal techniques such as for
exanpl e extrusion, blow nolding or press nolding

LlnggranEl ggégzﬁ%?§£?@@|%%3?%?ggkﬁ ?@gﬂg?Hgﬂrface

detmtetzs sdldil abunt mmgrdetM1mdl H)éﬂf)acltutg}th@festdme remsiningf after
mandi n opt| appl i ion is disclosed SO
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tand pidurninetien timeraf 46fmillimec HT lgopalye@mbanatetis awigabl e formpkiD
0 1.8 counts/g, said count being

gg]lgﬁ%ﬁé%NBQOBQ%%PFﬁﬁﬂFﬁe residue remaining after

filtering a solution of said polycarbonate in

met hyl ene chloride through a Teflon filter of 5

pdeders ﬁbnanomlalsbr\ﬂ@n@m niutgfalybet mapbe egilepbxowide Mllereas
fiG t| 4 f

R e L S

ook 19 @téf@x&blywmﬂ@elr(ll)()q&n p'Ethlﬂz&Yyr’préfekMy 0] t‘fﬁ$0Q/pm
denotes materials that coi | ed/ wound, whe
spd arost aar@cvwlg@ﬁqfﬁréblw?%ly tq @Hdm@ hiiths Blas %%?ﬁFfB{lg Ef’ethe

T

ta(plﬁﬁﬁtymﬁ layets b dte podydartombtes hycopdiad ér thisligvédiont o 600
mm If the filnms according to the invention are
multi-layer filnms, then the aforenmentioned thickness

fShQE’t% %ﬁt}ﬁﬁﬁﬁarcotnféx@opih‘érlﬁ‘vénhlﬂn% nérﬁl/}eﬁa'i/ecbfthfdkﬁess of 1.0 mm to
pol ycar bonat es according to the invention. Sheets

wevdralnenn fygefeoabi e X 10 nofm tplr*ﬂecmnuexattwuhrgé)rmnaw 5 eave a
thickness of 1.0 nmto several cm preferably 1.0 nm
to 4 cm in particular 1.0 mmto 2.5 cm The larger

1R 1apeP e r@lfmtfelr upfiesebdiflg Eadhueg bes specific Sipeii the polintes
in the polynmer granules, e greater is the

Erabdes, et grefﬁﬁr @éhfe@pbgbltlt%o fooh siteg pnfthe surdacepf an extruded
¥nr cH‘ds g chfg tﬁ%ﬁgﬁ%&etfh%q Q)?E eﬁrgﬁﬁct ﬂﬁmg Hﬂ'béll"éﬁ s‘?xgce the

e pro us |rrpa|re SI nc
surface quahty is s1gmﬁcantly reduced. It was surprisingly found that not all

fluorescing particles lead to flow defects, but only particles of a specific size.
Particles with a diameter of >15 um lead disproportionately to defect sites on the
surface of the extrusion film or sheet. Diameter in this context means the
dominant, or largest dimension of a fluorescing particle. In particular particles of
which diameter is greater than 120 pm lead to defect sites on the surface of the

extrusion film or sheet.

This was not obvious in the light of the prior art and the object therefore arose of

identifying the critical size of these particles and of providing a method for
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surface quality is significantly reduced. It was
surprisingly found that not all fluorescing particles

WO 2wd/082663 | ow def ects, but only particles of aPGPERI0DT/@09025

size. Particles with a dianeger of >15 nmm | ead

di sproportionately to defect sites on the surface of

h , ’s h : p .

it TS Bl e 3y ot B Rlaig MG HEH o
fi$ sidtabecfon thegaoduatioa.of kqnalitatitély highrgrpde dxtnisem fidfnswhi ch
diameter is greater than 120 nmm | ead to defect sites

on the surface of the extrusion filmor sheet. This

‘(’E}% é{:fé’srenpilﬂ‘éierﬁﬂﬁl thBrefdt8 réa@Pin Qe dModRhERTo %Bch%@lnﬁtQ,e

t therefore arose of identifying the Critica _
shamcefiz¢himgbatghe pacictescomntioffansparentdluvgesainggtanacles of size

fordetecti hese rtjgles, and thus,ulti mat.el of . .
et gl 2R fsf 6 shise e mepsired 8 feprigud peaining
taher AL 5810t ofithalpolyRhibeRhty il @birylénadhldidel (el @it gram
films. The present invention therefore relates in one
entrod ithesamouns oppplyearbboatet for example tasiay, fikm@risheath dhe fiffering

SAEALELS 504Dl Pt EBPRIFL 40153 By B LS thon

rexeftationdvHeldniath 64000440 fi@iad Ai23g oxératirmAdnlificatioAGvith an
sol ution of the pol ﬁcar bonate in nethyl ene chloride
(HwaingHpe tigleph49gREsaChe anmount of pol ycarbonate, for
exanple resin, filmor sheet), the filtering carried
out through a Teflon filter wwth a 5 mm pore size, and
tTie ffreseat msentivm alporelasciotsath o polyaarbbeatgtthe pbdlydfrBodate
m and a 25x eral | nification wth an_ .

grhem&mba%ch?fi-t' i PABCFPPRLE &t Vo fhrop iRl this text refers to
:Oag\y/sﬂ't oWrafbote] BbEHIFSarbshate il &%ﬁé@%e\‘&%&ﬁi@t e, the

car bonat e bei ng unbr anched. e term pol ycar bonate
as used throughout this text refers to any of

TR e e R TSR S e

RRAMBEPHHBRIBUNCHY 2618y WARE pafticld\dihmetee oPAI20 &lMdt more
count of particles with a particle dianeter of >120 is

riban Q62 eowréign 0. 02 count/ g.

Furthermore the present invention relates to such a polycarbonate, characterized in
that the particle count of transparent fluorescing particles of size between 15 and

250 um is 0.1 — 1.5 counts/g.

Furthermore the present invention relates to polycarbonate obtainable according to
one of the processes mentioned above, the use of such a polycarbonate for the
production of extrusion films, as well as an extrusion film containing such a

polycarbonate.

Furthermore the present invention relates to a process for the production of

extrusion films, comprising
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Furthernore the present invention relates to such a
pol ycarbonate, characterized in that the particle

W@ awWans2s63 t r ansparent fluorescing particl es of PGI/ER2007/009025

between 15 and 250 nmis 0.17- 1.5 counts/g.
Furthernore the present invention relates to

pol ycar bonat e obt ai nabl e according to one of the
processes mentioned above, the use of such a

pol yca;obonahatlﬁgsud}i‘wpcﬂycaibmtait@n of extrusion fil ms,
as wel |l as an extru3| on filmcontaining such a

pol ycaYbondrlendenng hemglt wie ﬁg Imr esent i nventi on

rel at &5 to c%oﬂﬁ%ﬁg)stﬁelt or the production of extrusion

films, conprisi meél ti ng such a pol ycarbonate b)
calenderlng the nelt into a filmc) cooling the nelt,

3R ot s ag S BOAE B ety and bl SBEah RS hutinet, by thific

SNt i nvention reI ates to such an extrusion film
Characterized in that it conprises at |east one |ayer
i n whi ch bi sphenol A based pol ycar bonat e (BPA-PC),

t
SRR A e Sen? B GBS AR et PR PR ebgragpeized
i@ viek KU Ripris€LAtTRIRY dne RYOMBIWICIPBSMRHOEA Bavel PoRicarbdhate
pol yest er bl ock carbonate was used as substrate

r@f’érPG) , capalysarbonatg basedcamaPBAaad BXEME( ApRe® palispieaate,
eg&’ t%’FB JE Ft%hX@%Ie‘ﬁEe ?xd %’é@&&%‘hﬁgh@{@ éﬁ&ﬁuéﬁ’as

as s u terral, ’and
epmyremr oarbbndtersr pelfyedtéreblpelochiipdriatewad usel @n ehshstratahategal, in

H%%‘élaeéﬁ%%ﬁz%ﬁ%ym%a%ﬁ%% B et v molister Plgisne o

&% e}ggﬁ%ér&%asqﬁfs@asc‘glﬁfsﬁ% HREEA, adduhl & <¥R‘u€h teJ@t@uswn films

Invention relates to a process tor otalnlng a
for the production of blends, sealing films, vehlcle body parts, exterior mirrors,

mobile phone casings, mobile phone keypads or cover layers for optical data

storage media.

Furthermore the present invention relates to a process for obtaining a
polycarbonate with a particle count of 0.1 — 1.8 counts/g of fluorescing particles

of size between 15 and 250 pm, in which

a) linear polycarbonate is produced

b) - the polycarbonate produced in step a) is analyzed for the particle
count of those of its fluorescing particles having sizes of 15 to 250 pm,
c) steps a) and b) are repeated while altering the process parameters
residence time, pressure or temperature, until a particle count of 0.1 — 1.8
counts/g of fluorescing particles or size between 15 and 250 um is

obtained in step b),
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pol ycarbonate with a particle count of 0.1 - 1.8
counts/ g of fluorescing particles of size between 15

WQeWs28®63rm in which a) |inear polycarbonate PGI/EP2007/009025

produced b) the pol ycarbonat@-produced in step a) is
anal yzed for the particle count of those of its

faks WRAIER GL A a PRIdeL S ie WhitMh B@p %ﬂﬁ?paﬁiclél SourR? of B pHRic1&Y
steps a) and b) are repeated ile altering the

pridce partipkrdiantter of » B2 wmrig ottmens, thasy @82 geent(g, or 0.1 - 1.5
tenﬁe;ature, until a particle count of 0.1- 1.8

QUM g of fluorescing particles or size between 15

FftheRRoreTihd SreSdtit dveation felabed sath aprovebd, ime/hsdhGh siep b) the
process, in which in step c) the particle count of the

martidle feumt i amried prirty disseldngtheimeateril in methylenq chloride and

e than 0O 0 - CQUL

leFink MGoeh 1 <T8H Bitefor Fhuthdts 57 rerEPUibRg  wayslongth of
00 Ce549), nrh AndMAI2SR olvBratitregenifi catibe withr dn itluhigaiontticSof 40
carried out by dissolving the material in nethyl ene
dpilléseede and filtering through a Teflon filter of 5 mm
pore size at an excitation wavel ength of 400 -440 nm
and a 25x overall nmagnification with an illum nation

tIh mieis obnnddtiom b Icbstéguouk flubluscing cepi@con the Eefloarfiltay (atan

fluorescing,.reqgion on the Teflon filte at .an . .
SXEHRtIN quéw%} %ﬂ‘&%— 654(? ApGnd 2208 GfTal) a@lgs%%lon with an
?nﬁﬁxhﬁlaltioﬂ?iﬁw 3 BRhIIRSYMs dbuRfddiab Nt sk ti%rbtﬁér%rei thﬁeo

l'i'sec) Is counted a§ "1" count (in other words the
counted gagixidsinodebe omg/pdsticlonteelpar an area of candiguons clustered

f ti. t d i cl - thwll b
Tt 6P onE TRRmat 3 5 ol b S EnbodiRich M sauRfige
re&8s i ruf byWtdiatiietstibhC detection. The present
invention furthernore relates in a nodification to the

interfacial polynerization process for the production

Olf'hep Blle\égrﬂrlplggr%o% flﬁﬁ%ﬁ%g}en gélyteg rﬁ? a modification to the interfacial

polymerization process for the production of polycarbonate. Accordingly the
polycarbonate is isolated through a plurality of flash evaporation stages and an
evaporation extruder, characterized in that in the first evaporation stage are the
temperature is 70° to 80°C at 0.35 — 0.45 bar excess pressure, and in the second
evaporation stage the temperature is 125° to 135°C at 0.75 — 0.85 bar excess
pressure, and in the third evaporation stage the temperature is 175°— 185°C at 1.85
— 1.95 bar excess pressure. In an embodiment of the process the temperature
difference between any two consecutive flash stages does not exceed 90°C. In a
preferred embodiment the difference does not exceed 60°C. In a more preferred
embodiment the difference does not exceed 55°C. In yet another embodiment, in
the first evaporation stage the temperature is about 75° C at 0.35 — 0.45 bar excess
pressure, and in the second evaporation stage the temperature is about 130°C at
0.75 — 0.85 bar excess pressure, and in the third evaporation stage the temperature

is about 180°C at 1.85 — 1.95 bar excess pressure.
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pol ycarbonate is isolated through a plurality of flash
evaporation stages and an evaporati on extruder,

w@bmsasaes i zed in that in the first evaporati oPCEERZHE7/009025

are the tenperature is 70 tog800C at 0.35 - 0.45 bar
excess pressure, and in the second evaporati on stage
the tenperature is 125 to 135C at 0.75 - 0.85 bar
excess pressure, and in the third evaporation stage
the tenperature is 175 - 1850C at 1.85 - 1.95 bar

cess pressure. In an E@¥Odi nh.of he ﬁrocess t.he ich
dofpEsssriipxentiopreleta i 2 EmPafimani P JiAARIBEGSEdn Whic
bt Ag8%dWaScIpledtRRle® Puatidn i eRpRiyed vkl ch isolates
enbodi ment the difference does not exceed 600C. In a

tinr Buqessing pasticlesrbnti¢lassifiestthem i pfder ehsize. dblesspraduection

d 55C. | t t h nbodj neat ., in.the first
Bieger a7 B o) F ARt R s PR AL e Do s P e
Pnadérial vAiHDloRAEorRef: BF HubfeSSAg berticRR dndy bel f16dwRe @tich is

evaporati on stage the tenperature is about 1300C at
Guirsble fqy tspiednctioncafspralitatizelyhegh-grade extrasien filis: d
evaporation stage the tenperature i s about 1800C at
1.85 - 1.95 bar excess pressure. The present invention
18 raéitfonied aBovd, i Eutitragntb @kl Kisvwn HincARisyto angasarenat, in the
which a filtration nmethod with coupl ed automated

PUSER{AISOAOY epagnppalielgs sughi asiiustes metalparieles, bybingtead ng
S C . t j r : '

o A R e ORI R E) b offing [0izc

Mhesnvenniea meatetddetect simnpiuniiies ghas vdrsiot be detaeted by abnwantibnal

a |l ow content of fluorescing particles may be produced

WPFASWEMEntSyi t abl e for the production of qualitatively

hi gh-grade extrusion filnms. As nentioned above, in

contrast to the known H ac/ Royco neasurenent, in the

gt weealso fand thastthofilg extrasien process itseldintigdungs addjtional

| i cl but_j d f i
TP PR B AR S R PREEE T s ARG e
P Afvse 20d@tibAM PAHICIS B hoOshiklaliamltts, ddfiing thegarbhaters of the

cannot be detected by conventional neasurenents. |t
\WEGusipR pracesm sughrastfor exannle tecrlendeningsnsed ard heitegperature

4GRS, addi ti onal

The cbntamination of the extrusion film with the aforedescribed fluorescing
particles may be attributed to certain process parameters in the reaction, such as
residence time, pressure, temperature or also the purity of the starting materials
used, such as for example the purity of the bisphenol or solvent that are used, and
in particular to the aforementioned process parameters regarding temperature.
Furthermore it is important to use raw materials which are as free as practically
possible of contaminants such as heavy metals or salts. Furthermore the
contamination with ions such as alkali metal and alkaline earth metal ions may be
reduced by optimizing the process steps such as for example the washing of the

polymer solutions. Overall various of these influencing factors or also the



fluorescing particles which may | ead to surface
defects in the film These nunmber or these additi ona

W@a00BH05dees may be minim zed by adjusting the peCERERI0T/@09025
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of the extrusion process, sug as for exanple the
cal endering speed and the tenperature in the extruder.

The.contam:nati on, of .th Xt r.usi fil 1
EPRpERTER PeARst filRhabl Bados Tty sk Btlcldeduifor
tfogdstingi bddts O GfeSend PrédiRt, Glesin the eRusig@Bfiloh,ab rissuch as

residence tinme, pressure, tenperature or also the
purity of the starting materials used, such as for

§1t %p&'r % Bﬂtgirﬁﬂé iirwénﬁ%el %ﬁ?g@b?@?{sﬂé hg@f)els@[} MARLr tmay be

are used, and 1n par orenent | one

pikene For paimple} the paraagiers degribedrplervatmayebe éptirbized.nor e

it 1s inportant to, use faw materials whjch are as free
FariSPERATE YT O BERSSPBPR PEFSS GG SHERK - RyE *’a"éﬁ%éwﬂbed
BHAL. SP&kcﬁ%ﬂa‘ies Witk hABIEIROEns et c A1k ﬂ%"l‘aﬁ‘gelt &rcording

ions such as alkali metal and al kaline earth neta
itotie inmgntiva maydbe suledmed opt and used dort diberpuopesss ospurpfsed.

ch as for exanple. the washing of,the polyner .
3o iore Shesits BRretioh e Ty W lichsq FrB Seshirgrictes of
f R 260 n MHiSéhst NEGATaRAhéOR saéh A MESuld)Cbh@nEhieh and
factors nmay cause the particle count” of fluorescin

sedpesturamNEbestugcbenbat itis asuied, wite thoaid b themethodn

to ri,se..ln order to.ghtai he inventiye. ..
L e L A e
tiakition FOvera approdudtivn Rt s iredsShbalgsnizbd orithhhy sidrofyhis
be optim zed. Furthernore, various production batches
pEgceseandhibelaseesppility of lnv-Hyareadng erapular grsreal may thus be
ggh%ggibonates with particle counts that reside

outside the range according to the invention may be
screened out and used for other purposes or purified.

Furthernopre specific filtrati nedi a na e used so..
O SeonB o hS Fieolqeigab rapetss of fhely rarspareht flupdipang Bggcles
;{gé}} 45 bR IEREE bRlySHEN AR cllfyBRsWEver erl?ﬂﬁ@ Bibs@thiedRateAAl.

nperature nust bé adjusted’so that it is ensured,

\Wiheke partickes dreoit besteonte msolficiratly retaingd by eoryentioaal filkess.
pﬁ{lg icqg:plh%s %(%uer)](tafc’np ¢ goﬁvénﬁ%nalatﬂglgl&grcr%tgi 09edl L[tgues is also the
case if the pore size of the filter is significantly smaller than the mean diameter of
the fluorescing particles. At higher pressures and/or higher temperatures the
deformability of the particles increases, with the result that these particles may
easily pass through conventional filter fabrics with small pore diameters. Thus,
conventional flat filters, for example with pore sizes between 50 and 150 pm, do

not retain these particles.

The present invention is therefore based on providing polycarbonates having the
properties according to the invention and using such polycarbonates to produce

the extrusion films according to the invention.
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invention. Overall the production processes may be
optimzed with the aid of this process and the

wW@eweesiohd | ity of | ow fluorescing granul ar mat BET/BEP20AEH§09025

thus be achi eved. On accountjjof the rheol ogical
properties of these transparent fluorescing particles,

A R s T Bl e i U

pebicathiohyteiadsatlifnigtb @hd inyentiina @l by tocanestiisioafilm
filters. This applies for exanple to cqnventjonal i
CAN3INIng & polyspripnate agearding t the ipventioa chapacterized 1n thaf e
o o g i |
PRt 10 BREIa b it PRAORC JoRB chiboRfl bk (P
hand BPTNIE € Apuc® polywdribonate] ghedutterfBayet Matsial Sueence AG,
eformabil jty of the partjcles increases, with the
SRS Qe ic polsteb s onald o Raluctter oy
Cambante! @Bdhsediads sBbstfaddmhtepial th smal | pore dianeters.
Thus, conventional flat filters, for exanple with pore

si zes between 50 and 150 nm do not retain these

rticles. T resent invention is.therefore based 0
reiteon B TSRt S6hardRe s disEk it oated ol
kP LRk BE:okdink K& tHeNHRPfatiaNp sl etisdtiod peokeds. This process for
pol ycarbonates to produce the extrusion filns

aobsationatersynthegs iydesprbesicopinaslyria shagiteratyen refgrence may be

f I t ' ] i 0 a
OB BB LA S, PR AL AUl ol
tFoldnereédvieisd, Orolf 9, | Imeeseivnae RublgsharspNewCYerkd9ad . 33 ff, to
according to the jinvention, characterized in tihaé it
ohprerdiaviays, \dst0, oentiensation Folymersibygpieriseial and Solution
el t . .

pRLACEba! gt oo BRA ARG Aok, g
D&l pk3&% o DEe iverygq, Karkanaier andob RykEiller “Radydrobatate’an

| yest er ock c onat S as, substrate
ek aebn ki SiedeBhe Vi Sy B Bt Pl Cetale,
PRI NCel hufodeBfted, THAMAREY V@rlé‘%al(/lhhféﬁ, Qidnnh 167, ppl i1 88-145
according to the interfacial polynerization process.

Pivesllpsde EBsATLYL7 044,

According to this process the phosgenation of a disodium salt of a bisphenol (or of
a mixture of various bisphenols) in aqueous-alcoholic solution (or suspension)
takes place in the presence of an inert organic solvent or solvent mixture, which
forms a second phase. The oligocarbonates which are formed, and which are
present mainly in the organic phase, are condensed with the aid of suitable
catalysts to form high molecular weight polycarbonates dissolved in the organic
phase. The organic phase is finally separated and the polycarbonate is isolated

therefrom by various working-up steps.

The continuous production process for polycarbonate by the interfacial

polymerization process is particularly suitable for the production of the substrate
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pol ycarbonate synthesis is described copiously in the
literature; reference may be nmade for exanple to H

w@etsesloss Chem stry and Physics of Pol ycar bonak@EEP2007/009025

Pol ymer Reviews, Vol. 9, Intgrscience Publishers, New
York 1964 p. 33 ff., to Polyner Reviews, Vol. 10,

A seomago Mo Rurgiar, A RrapudiefeetBlmrnokbedbummipe
¥achlat S Roacted @QRbﬁsl g¥hdtion rBactdZind thiSulhY Bactbks dohhéied K.

Kircher and P er "Pol ycarbonate"” in Becker/Braun,

idowastseant {s paateidabnprefested. 3/ 1, Pol ycar bonat e,
Pol yacet al e, Pol yester, Cellul oseester, Carl Hanser
Verl ag Munich, Vienna 1992, pp. 118-145 as well as to

EERr fheChroductifbf the abisaats gndteridl htcordingce gt ihtxention the
phosgenati on of a disodiumsalt of a bisphenol (or of
subsequentaatire gngd manserf dhsvsplatian of the pglycarponate dyingraricular

%goqhb%ﬁm&pr suspensi on) takes place in the presence
0 nrnert organic solvent or solvent m xture, which

;orns a segoaﬂ phase. The ol i gocarbonates which are

or an ich ar resent mainly .i h i
Srelebhee coSperanueal WEPADCHYORA Seiiof 4k plpee Bom
gféh%rwéé%eh&dfcﬁ{&b&wﬁn@%ﬁﬁw With WRhBRSbeRStntcnRANSE 25—

ssolved 1 n the organic phase. The organic phase is
f%r?nm.%y pefpablatddd- 6hut.Uh elnpartyadartha exaporationafithe ed
t her ef.,rom by. vari.ous, wor ki ng- up,,st eps,, JThe.,cont i nuous
REOEIBE PURedE SafRa) PHEaD Uk b Hau Hoed s
| RiteBIE AT Bis RRE YWEEIneaitt#80n R BSsolyhsr PRitidnCdNldaptivnally also
suitable for the production of the substratemateria
dbe isobiitinyg of thet prdymantakes place by distilling gfitbe pelxent; wriwhich the

enpl oyi ng a 1.0 [ | atii . t
SR etisden Bt Qi it Bl PReSi 58 oo e on the solyent
devstahg)e arhi¢ propadstis Giellaknownio eeeporash skilbed ihhke art; see also

Q{oducxion of the substrate material accordin o .the
i ‘Rnermisehe Treanverbdeei dhermak rparatin PHSRTRET), Y Nertagsanstal

: lrsr)(p%g?]%'ialﬁ?] 9 th e AL ROORE Bolythet SolBAGAY b kealifheated
under a slight excess pressure to temperatures above the boiling point under
normal pressure, and these solutions, super-heated with respect to normal
pressure, are then flashed to a vessel at a lower pressure, for example normal
pressure. In this connection it may be advantageous not to make two large steps
in terms of temperature between the different concentration stages, but rather to
choose a two-stage to four-stage concentration process regarding to small
temperature differences from concentration step to concentration step. A three-
stage evaporation process with subsequent isolation of the polycarbonate via an
evaporation extruder is particularly preferred. For the production of the substrate
material according to the invention it may be advantageous to employ a multi-
stage evaporation process, in which the temperature differences between the
evaporation stages are not more than 90°C, particularly preferably not more than

60°C. In addition it is important to ensure an effective concentration evaporation
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Preferably the evaporation of the polycarbonate
sol ution takes place froma

w@ kdosHsdsehzene- di chl or onmet hane m xture wit h a PCT/EP2007/009025

chl orobenzene content of 2Q 1370 wt.% preferably 40 -
60 wt.% In particular the evaporation of the

ol ar bagnat e sol ut,i her 0

BRouR bbb st Si o B FaRlRRER Brapolfion siep,en
€QapoRa InPdxitRIdeOpretfengbl P Bémgﬁlﬁec‘p‘ﬂir ik pArpasel IthhisQ:@ﬂhécyion it
al so the isolation of the polyner takes place

i prefartediifjinghe firyevapgiratian step e\xﬁmwaw agg 107 e‘nz%loo Fat0.35-

eV, [ °
(R Ryt YBRLEAR] SR 30 0 D SrRiRat 82
g 5peas0.n5s40.83 bt extess peesaire; arsieia the ﬂnrd eTzIapusransmktep are
Trennver f ahren” gt h rmal separation processes), VCH

Vép] abfaat 4180 -1 0B banexcesspressyre: ne known f1 ash
RHQ %Sﬁémpx%km{lé‘{ m§§’té’f'én%{r%dq:fcﬁn tHe %ﬂ?%ﬂcéﬁ%{eﬁ%oﬁﬂﬂ@rrmelts

a slight excess pressure to tenperatures above
lobidinedgn plis wtayyeither dtreczttmfroanths suitoyitlaenhpptaéare extruders (BE-

A R0 ercA B AT, 8 R B30BEA p3 BT guigraver

RUSSoTatb R (EPOA WMS? AR InPERPS BN NéxtfuBion evaporators or
connect | on it may be advant ageous not to nake two

Ibarfrjetien epapaction €ERA 81460 daP.eanticnally #lse wetbrthe pddition of an
€ ﬂfsmg%n%gxtageg Clgcﬁtra{sgmiltlgg%rjens%ﬁg%ﬁ bl'lxtlder %¥ S&ertagpﬁ&%ﬁ%f 4

nagamsi(BR-A 0 03986] EP-20De561003 eushA a erz@ r:m)s aftéraatively also by
concentrati on st ep to concentration ste A t hreest age

évb‘?ﬁﬁld%ﬁtlcé‘ﬁ%h%@%l)ﬁl‘/ﬁ R4S a%heqt@élﬂéﬁ ?Q%heftsfese%s n
?él?s 988 269( r/@ﬁ?] 29 g?% rIHCtif;flrs cb ecttlﬂré isolation

referre or i uction o
S)g'bﬁézfnatoéenqioeitlcﬂxlemdensds pgfdrredt he i nvention it may
be advant ageous to enploy a nmulti stage evaporation
process, in which the tenperature differences between

[i8n@l Q{e?lfal S é)?ilﬁ&ﬁ?f s§iblR0by GREQ shiMth X ﬁe melt followed

parti c ar erably not m)re than 6
dydirenation, or by usipgdissharge extewdsans fromrwhith e@tmat@nal is spun in

t,r at { d { b
o et Ty R R B e St e st Sie AadRYE bl e
MaBPIAhE Akl Cudstrualf lof Bii S bahatl Yophiohdlty WiE thd We dfRiatic

purpose. In this connection it
mixers or by side extruders in the extruder.

Suitable aromatic dihydroxy compounds (herein referred to as diphenols) for the
production of the polycarbonates to be used according to the invention include for
example hydroquinone, resorcinol, dihydroxydiphenyl, bis-(hydroxyphenyl)-
alkanes, (bis-hydroxyphenyl)-cycloalkanes, bis-(hydroxyphenyl)-sulfides, bis-
(hydroxyphenyl)-ethers, bis-(hydroxyphpenyl)-ketones, bis-(hydroxyphenyl)
sulfones, bis-(hydroxypheny!)-sulfoxides, a,a’-bis-(hydroxyphenyl)-
diisopropylbenzenes as well as their alkylated, nuclear alkylated and nuclear

halogenated compounds.
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is preferred if in the first evaporation step the
tenperatures are 70 - 800C at 0.35 - 0.45 bar excess

W@ew@soseeed in the second evaporation step the PCT/EP2007/009025

tenperatures are 125 - 135C gt 0.75 - 0.85 bar excess
pressure, and in the third evaporation step are 175 -
185C at 1.85 - 1.95 bar excess pressure. The sol vent
resi dues nmay be renoved fromthe highly concentrated

?r U dﬁssé:fo‘is fRlal 0ty dxﬁx%&bﬁen%% 2-8ist@af; d%){ygﬁéﬂu)l)-l-

wi th evaporators éxtruders

pBdnylpriepank, 0, 14B$3(451>@roxy$hm>4) -pnylamane L2 Aig#-32

Ao HEenD DPRPa0S o BT G R DR SUARP A 4 5P e

f(ﬂhgaﬂoszppm%az:ﬁmuséﬁeﬁe Bigfndiag), 20PbisqBahkthyRlsO
the addi'tion of an entrai nnent agent such as

iy droagpirenyh)-rrapansn bigi(3>5- dimetlod-dcmisexyabpryl-srethane o, 2 bis-

039, 96, EP-A 0
LB ey APy SR g BEEE et A ditRnbeny-
hiforf, 344-1?;9-(9 S%mﬂ@lh&@fdlrmbﬁl}&)oi \mi:mlﬁylblﬁsnéj llfr&bisr[z-
the solid phase (US-A 3 986 269, DE-A 20 53 876)
Khﬁsfhmsﬂwb&thﬁmwbmb}tl) %npngyylr}éaﬂ%ensfl b"ﬁa(ﬁﬁ’ryéqué’ﬁhenyl)

SO S A LAk RA e
Wsﬂt@thM@)cm welraskxhemmmglrm schar ge extruders from

which the material is spun in air or under a |iquid,
generally water. |If extruders are used then additives

(;'Pg%’t}%gagﬁﬂeefénfee d'i;;h%ngfsla}e y RS UIHARx9HiphBhy, Pﬁlﬁél@ﬁf

the use of static mxers or ySI

éwﬂraxdph@lyil)ﬁpltdngle&)ancwéwls &hﬂh@wa&nﬂhﬂmmau 298!131&63%

h f d,t f t
BB 3R B DB PR diay BT+ PaB R iR and
t101 Bﬁﬁ(4LHy‘d 3»;)9&1 jip 9'3@&1&&hrﬁ¥@3ﬁ&x@nbﬂﬂ§;ﬂﬁﬁblﬂm€) as well
résor ci nol hy roxydlphe bi s- (hydr oxyphenyl)

a&ﬂam@@mﬂ@@Ss hydroxyphenyl) cycl oal kanes,

bi s- (hydr oxyphenyl)-sul fi des, bis-

(hydr oxyphenyl ) - et her s, bis-(hydroxyphpenyl)-ketones,
bitesd Mmdifuethyphstaple)diphenols are described for example in US-A —PS 2

999 835, 3 148 172, 2 991 273, 3 271 367, 4 982 014 and 2 999 846, German laid-
open specifications 1 570 703, 2 063 050, 2 036 052, 2 211 956 and 3 832 396,
French patent specification 1 561 518, in the monograph “H. Schnell, Chemistry
and Physics of Polycarbonates, Interscience Publishers, New York 1964, p. 28ff;
p. 102ff’, and in “D.G. Legrand, J.T. Bendler, Handbook of Polycarbonate
Science and Technology, Marcel Dekker New York 2000, p. 72 ff.”.

In the case of the homopolycarbonates only one diphenol is used, while in the case
of the copolycarbonates a plurality of diphenols are used, in which the used
bisphenols, like all other chemicals and auxiliary substances added to the

synthesis, may be contaminated with impurities originating from their actual
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sul fones, bis-(hydroxyphenyl)-sul f oxi des,
a, a' - bi s- (hydroxyphenyl)- diisopropyl benzenes as wel |

wW@2008M8d663 al kyl at ed, nucl ear al kyl at ed and nucP@EEP2007/009025

hal ogenat ed conpounds Prefeﬁged di phenol s are
4, 4' - di hydr oxydi phenyl ,

2o he”%i} TR RRERE Bograbiq oause o

Wﬁér?ifé’@ﬁ?ﬁ%lal BLRPAPdssib _
bi s-(4- hydroxyphenyl) - 2-net hyl but ane, 1, 3-bis-[2-
(4 hydr oxyphenyl ) - 2- propyl]benzene (bi sphenol M,

’2@2_ b%tl%ﬁ%l%'&pﬁtﬁgg%g g/e hen é%rgglilgt%gﬂ%momcﬁlag %velght
(s8ctp b ]
St sy o,

octylpienol, su@ymhﬁmlhmelr@hlgr@l%&%ﬁ p@ﬁyﬁtﬁ@rﬁéﬂﬁhlm&%ﬁé
5-
assrpoR s brinfiod® JHledh UL SRPHON o fded ither

ther with the bisphenolate or the blsphenolates to the reaction, or at any
l,1-bis- (4 hydroxyphenyl -3 3, 5- LrlnEthy clo exane,
chitan Emsiduriefhesyniasss. 8 long a8 phoseepe phefiidrocarbonic acid

J@l‘&{lh%%@#r%a{g (Efﬂi ﬁ il :tffé{l'_%%? So_?l (ﬁﬁ?{ﬁue, or, in the case of acid

Fepitbrizbey aﬂmhciﬂbx)ocpﬂb@nyd &Ei(heﬂhﬁs used as chain terminators, so long as

&Pﬁﬁ?l Vi h?{;g{:%%gﬁéﬁ }P% %Lgﬁ%&gier %éi%_g ?(iw)x(lge%’ asré available.

|Prlefepdbfl;y (h% cﬁ)(ﬁh@?ﬁﬂﬂ%? )61' benﬁﬁfa't&Q greHd¥e¥Badded after the
I, I'-bis-(4-hydroxyph eni/t )-3, 3,5-trinethyl cycl ohexane
n

pmosgmen«m atEMiile arsit wblnt i timeathenphesgene & norlpager pregent, but

I bl i 3Py epl ARG D5 367 48 e BRTRAS
36dethdt WiBRtH kAtadyrdl o2 i998raRdiherery, man | ai dopen
specifications 1 570 703, 2 063 050, 2 036 052, 2 211

956 and 3 832 396, French patent specification 1 561

2o GO el S5 AR b n ISl s, i
Wl(ﬂbdfkﬂéﬂi@ilﬁnnﬁe, tﬂBlﬁtfylarrpne A3¢tHlamime) iN- Btlhyliﬁpeﬁdme N-
Legrand, J.T._Bendler book of Pol ycar honat

oD s ineT Mo BF Gy RRTIES HAREY PO adsech as

Fhaterﬁlt{'lfammomum- / tributylbenzyl ammonium- / tetracthyl ammonium-
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
polymerization catalysts, are commercially available, and are well-known to the
person skilled in the art. The catalysts may be added individually, as a mixture, or
also one by one and in succession to the synthesis, optionally also before the
phosgenation but preferably after the addition of phosgene, unless an onium
compound or mixtures of onium compounds is/are used as catalysts, in which case
the catalysts are preferably added before the phosgene is metered in. The addition

of the catalyst or catalysts may take place in bulk, in an inert solvent, preferably
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In the case of the honopol ycarbonates only one
di phenol is used, while in the case of the

W@ oslywser bonates a plurality of di phenol s ar ePCEEER007/609025

whi ch the used bisphenols, Iike all other chem cals
and auxiliary substances added to the synthesis, nmay
be contam nated with inpurities originating fromtheir

él%zﬁt edveny af thegiobycarhonateisipthssis oz aloA§aqueus Folgian; and;ig the
: i rabl et i al. ;
%asecoqqéélggggrlﬁg{eg,. as%léuo mﬂﬁl%%t%é%z{]%h@?ﬂ %'Iﬁ&’s’ %F@Era@fﬁn.%%ral

pure as € nono arn term-nators
raﬁﬂs,i ilhqﬂrttdalarregdf@hmricraeimmf soieka catabyistshire usadodr pastial
phenol or. al kyl phenol s, in particular phenql, .
amoBnts i dhe ol Mot oY RptvaRGTed 18 R Bhestsre diffesnt

Qﬁgt%%gy IrSs Iﬂg%.' ge gﬁélﬁécﬁat‘?ﬁffé&hfjsifég bPht Heeredt times. The

nmonoc I ¢ aclds m xtures of these chain
ttetnhamaimrof theacatal peisiestdas betsreen 0961 laad 10inudl % meferred to

R gL SRS B bl PEREL Ry ot
RNPSY §oP¥,. Chl orocarbonic acid term nal groups are

still present in the reaction mxture, or, in the case
of acid chlorides and chl orocarbonic acid esters used

chain termnators, so long,as . suffici ' .
Ay e 2or qias SaBr SREpORuft pEil EERebictuction
BfbpADERbor &S Rcaiding tolike fRahtibr ERE &Y slko BE used 1 to 25
termnators are however added after the pho ation

sgen

avt.%, erefasably 24 to2 owt- Yot (refarred tpcthgfeial Ppeiug eh glpihgn%to be
| onger  Jpr . ] :
B LBl Dan SN Gl DR o
ﬂchl@eé herknoiwhnl(sédfor exdmply IS Patenti 34 1$663) loe maytberpeoduced by
The catal ysts used in the_ interfacia ol yneri zation
prrecesses kapwnig the Lteratufg; ﬁbg prodyction P% E@V#rgamﬁ’me-
triad . bt c o am

UL R b Oy pE AT 3334782
N-i/n-propyl pi peridine; quaternary ammoni um salts such

ek SR R e i SRR bo ORI ks
-d0the 86015 e b dMtey of thpheadl| Al iRy 8118 IS\ Rifdrredto tthe

phosphoni um conpounds corresponding to_ the ammoni um
coelesumdef, diphenols, of diphenols other than the preferred or particularly

preferred diphenols, in particular 2,2-Bis(3,5-dibromo-4-hydroxyphenyl)-propane
and 1,3-dihydroxybenene.

Furthermore polyester carbonates and block copolyester carbonates are suitable, in
particular those described in WO 2000/26275. Aromatic dicarboxylic acid
dihalides for the production of aromatic polyester carbonates are preferably the
diacid chlorides of isophthalic acids, terephthalic acid, diphenyl ether-4,4’-

dicarboxylic acid and naphthalene-2,6-dicarboxylic acid.

Particularly preferred are mixtures of the diacid dichlorides of isophthalic acid and

terephthalic acid in a ratio of 1:20 and 20:1.
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These conpounds are described in the literature as
typical interfacial polynerization catalysts, are

W@ aaes2sbhl |y avail abl e, and are wel | - known t oP€HEP2007/009025

person skilled in the art. H catal ysts may be added
individually, as a mixture,” dr also one by one and in
succession to the synthesis, optionally al so before
the phosgenati on but preferably after the addition of

B&uctidn!d i)%l)%?tep&lrﬂc% &%@Hfbﬁ*a% affh&bibife 8& hahde
on| conpoun I's/are used as cat sts, 1In
peeferabheploapaley st ®-ased apbﬁmtmbblwcaddimi/aheésnr e t he
phosgene is nmetered in. The addition of the catal yst
or catalysts may take place in bulk, in an inert

Rkyse tchalﬂrt@rfrﬁh@tgl'syﬁ)t‘ fheSRbNRAbN OF tﬂe%orﬁ%cy 5! &Qs%i&iaﬁ)onates

synthesis, or also as aqueous solution, and in

tacdede pare froimathy abmadyepentioned mrnopbmedm alsmtleeif clglowcmrbomc
acids refera I aci.ds r

i Sterf 5 1 BRI AN HEAS B SRy Bt ol qrnjsh may
RptibaaAl 3/ BeRubBi it b RI OEd20tatt 1 Blor BY heldgen ¥tdinspaewell as
net ere t hen of course ferent metering

phph@m@%@mpom%pshe@méph@nﬂ%r ent sites or at
different tines. The total anmount of the catal ysts
used is between 0.001 and 10 nol % referred to nol es

afhelingfune 8D i tepminaest s 19&@%&1’( ed3k . 10to0D hol B, raferréd in the
particular]ly preferably O

5
voRfhirealieinin ismanatere e mRlescs em'i[ge%l%ﬁa{lé%e epseof
%Hé)r{o%gll %xyf'@ 501E ReoRae sh 't&ﬂ}]ﬁeftoﬁ(w lox QRS lic acid

accor I nventi o ere may al so be uséd 1 to
Zﬁdﬂbna@;preferably 2.5t0 25 wt.% (referred to the
total anmount of diphenols to be enployed) of

pol ydi or ganosi | oxanes wi th hydroxyl -aryl oxy term na

gﬂ‘l&%&naﬁ@ﬁ@l@eﬁéﬁcam&%s 1§PEon@a R ioepdeitelPafdditic3
419 634) or may be produced by processes known in the

|hydmpgnbexyhm@c1@ ot mth@quﬁds incorporated structural units derived
3g dlor |ona e thlnlng copol ycarbonates is

T RARICE G i 8 33" 34 782, Preferr od
polycarbonates are, in addition to bisphenol A

honopol ycar bonat es, also the copolycarbonatesfﬁf
dndhmbsanoplastic qqor@gtug Bolysstegsiarbgnates the praportign of garbonate

structural units may vary arbitrarily.

Preferably the proportion of carbonate groups is up to 100 mol %, in particular up
to 80 mol %, particularly preferably up to 50 mol %, referred to the sum total of

ester groups and carbonate groups.

The ester fraction as well as the carbonate fraction of the aromatic polyester
carbonates may be present in the form of blocks or randomly distributed in the

polycondensate.
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nol e sum of di phenols, of diphenols other than the
preferred or particularly preferred diphenols, in
PCT/EP2007/009025
2,2-Bis(3,5-dibronn-4-hydr0}%gpenyl)-propane and

1, 3-di hydroxybenene. Furthernhore pol yester carbonates
and b] ack copol yester carbonates are. suitable, .in ..
ﬂH}CtTF]@HV%\FOIF%‘é‘Sﬁ%WKFtBéES o tha@romisy pRiyssker Cabgates i in
dhEAMBe )fYI|8'th laif:pgefgx'at}? 1.92% {9M(mehQrd 8d8RiHoR8 0£0.5 g of
aromall ¢ polyester carbonates are preferably the
diohyrstr cirbonate @s 1QF mil O piethyddriechioridd splutien epBd®al i ¢
aci d, diphenyl ether-4,4"- dicarboxylic acid and

napht hal ene- 2, 6-di carboxylic acid. Particularly
PriRfREmRIp1ALE aferﬂatwﬁy&&bdda@es @ha pblestbCirBs bR be

i sophthal'ic acid and terephthalic acid in a ratio of
lenAfoyaddndiyidully er itharbprasy ok tuees with enst anethesy

carbonates additionally an acarbonic acid halide,
preferably phosgene, is co-used as bifunctional acid
dEspotadatbomstes BuiHeadheex€ bAihe ifiwhtibi atedh paftieular he
production _of the aromatic pol yester carhonate

i nedydierganesilaxanerpelysarhenaig ploskiGoralymers Yath aystash aripes

el TS P s 0
a(ﬂlétieﬁﬁﬁlleﬂ pylgel dubﬁlhtdglwim alﬁlys_r ﬁi%e@ﬂbmltiby) zrgi’wﬁba contebt/of
e TN (X
tof o Rl Qﬁéméxft dgﬁgﬁgﬁ}gﬁﬁfsﬁpgan]e strilcthfhl WRits &F aboRt 85 ksels

in'the case o chain termnators to nol es of
dwvpWe preferablarid to 3 wis, theddodk capohyorcas bong piasluged from
chloride chain ternjnators.to nole .gf dicaerxyIic 1
RO JICREARPBIO RS CoRaing alblps QBT DY Ox gy R fprgaina
NBYuR wh § ALk B hOEMRPRARSERN B § BRI 00 preferably 20 to 80.
hydroxycar boxylic acids, or in other words

i ncorporated structural units derived fromaromatic

dro ar boxylic aci I I j -
BV GPA RS E50 R P e PR 4B B
of polydiorganosiloxane-polycarbonate block copolymers with conventional
polysiloxane-free, thermoplastic polycarbonates, the total content of

polydiorganosiloxane structural units in this mixture being ca. 2.5 to 25 wt.%.

Such polydiorganosiloxane-polycarbonate block copolymers are characterized in
that they contain in the polymer chain on the one hand aromatic carbonate
structural units (1) and on the other hand polydiorganosiloxanes containing

aryloxy terminal groups (2).

Such polydiorganosiloxane-polycarbonate block copolymers are known for

example from US-PS 3 189 662, US-PS 3 821 325 and US-PS 3 832 419.
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structural units may vary arbitrarily. Preferably the
proportion of carbonate groups is up to 100 nol % in

w@aosiogasbhr up to 80 nol % particularly pref ePGRER200p009025

to 50 nol % referred to th umtotal of ester groups

and carbonate groups. The ester fraction as well as

he car bon Ie fragction o e ar i C pol yester

35S BRAPRY TIRREANgS (FaBe: SRberibopfle SRt soBb BlELAE Papduced by
r@dz@iﬁgbmﬁi&gadoéﬁs%eg Bodtliginzolipo nsématishiagoxyaryloxy

relatrve “sol ot on VISCOSItyI%Q{a rel) of thé aromatic
p@hyeaitgwumammnmee@phmqlmxm the c<prm¢gteorla1 mlouots,lfon example

e ptipdetos iy et FOGRE AR ioRbRBER 1eRa dBhr Bt

%‘éhﬂéll @hedistAPAind Prmﬁ:stomebma@ﬂbaﬁate@mwﬁakw Vol IX, p. 27 ff,
polycarbonates and pol yester carbonates

dntstssicade PwblishetsNew \ Oéilf 196f)athss |r@trca¢§/thﬁbxft1mtts§1awmohc
(%Qaect solgeq cho%lgﬁ (?rb éa(r:c Irc?g{gotr fhat thQ c&ﬂgnt a%@f)r%ﬁ{g t%fthé lﬁ%entlon

nvn

Fl)ffbbﬁﬂhﬂfcgﬁﬂﬁﬁlia{mﬁnﬂﬁinﬁe and aivagamobil @Gkunie peduitsdicsefrom.
with a weight average nol ecul ar wei ght (My) of ca.
10, 000 to 200, 000, preferably 20,000 to 80, 000

( ] i
SSFh B RS e gR el AR A AR ot oA ey
gemmindligranpsiane ksowh fatrxampkSfroro 19381906344 preferably

85 to 97 wt.% and a content of pol ydi organosil oxane
structural units of about 25 to 2.5 wt.% preferably

IpardRis Addtkived mtagi‘ Be lﬁh@é&‘to‘iﬂ@@ésﬁﬂ?&ﬁsd%@ﬂrﬂg ndt&siieed from

pol ydi or ganosi | bxanes cont ai ni ng al pha-,
onega- blshydroxyaryloxy t erm nal groups with a degree

iRl Pt PPy MiisaRAc Tt lor © °°

Q‘é’tﬁgﬂlﬁéﬁ@f So SBpIEY SR RBcsitigXe.gf @oRf release agents, flow auxiliaries,
pol ydlorgan05|onane-polycarbonate bl ock copol yners

wintibfatiem we in ingtehl thepolysiet propRrics feapeciiiteiiiepiss &lmaet strength
LTS SR Pt P
being ca. 2.5 to 25 w.
These additives may be added individually or in arbitrary mixtures or a plurality
of different mixtures to the polymer melt and, more specifically, directly during
the isolation of the polymer or also after the melting of granular material in a so-
called compounding step. In this connection the additives or their mixtures may
be added as a solid, i.e. as powder, or as a melt to the polymer melt. Another type

of metering is the use of master batches or mixtures of master batches of the

additives or additive mixtures.

Suitable additives are described for example in “Additives for Plastics Handbook,
John Murphy, Elsevier, Oxford 1999”, and in “Plastics Additives Handbook, Hans
Zweifel, Hanser, Munich 2001”.
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structural units (1) and on 4she other hand
polydiorganosiloxanes containing aryloxy term na
roups (2)..,Such di nosi | oxane /car bonat e

@ e@éﬂé’f’%‘é‘? gmgf}@rg o*\?ﬁ%a‘f%?i‘s ae‘ﬁE?Fp‘?"éE’fph m US- PS 3
189 662, US-PS 3 821 325 and US-PS 3 832 419. Preferred

pol ydi or ganosi | oxane- pol ycar bonat e bl ock copol yners
aodbylpteddummhbyols @éle:stlthngngbylyummlg; andeigniseaesand alkylated

S e R R e
HipHBAGs, DOrNexmSbenAt compbutds 1oydréreybeariitted malonates,

|nterfaC| al polynerization process (see in this regard

Worwmmdroxm@émlwmogm PAZTCCOMIOUPE, pedABieRheRols,
Egtlg eﬁeg ,Qel\{g{} ’4-lg}zgrgvz¥p&1‘:en¥lg%%§i%ﬁ§' a%ﬁfé Csters of B-(5-tert-

biufylm:hydiﬁﬁil 3phethglphenyl paopianic acide esters ofi $s(815- dmyﬂah)dfxyl -4-
case so that the content acgor ding to, the invention

TeraePheniPBRTiaRie 5y wEee P bni e a gy et
Y d M&%l&fgs 3P @érr B tha o‘?(?f%ﬂgiﬁ’)r pRald KKpNeS

confal nin ha- xyaryl oxy term’nal
ghmujzmrgsta dmondarfr antlmdmm @hbspdutﬁ:USl@pMQh(ﬁﬁws,
;{Grl 0 addltlvea be added to the described

neAnein ?lé“ %he addition of additives serves
to prolong the service life or the color
(stabilizers), to sinplify the processing (e.g. nold
r@igeam@hagdntes,, phiolsphvonates iahd peypbeneszane beeferreds gynqsallx those in

P 5RO SRR bl PRI POy S

rfbmht@pdscalscol orants, glass fibers). These additives
may be added individually or in arbitrary m xtures or
a plurality of different nixtures to the polyner nelt

?h%‘ts%%g%% ?@se&k:rgt IS Iaﬁfove ﬁ(?sl gf’f g§ Q%eﬂlﬁ&i tes

yrer “or a gra

n@tphobptites ﬁrd?slﬁt!abhﬂ as edmpmxmgwgdnus gosh&apy matals bnd for

connection the additives or their m xtures may
neutralising traces of alkali.

Suitable light-stability agents (UV absorbers) are 2-(2’-
hydroxyphenyl)benzotriazoles, 2-hydroxybenzophenones, esters of substituted
and unsubstituted benzoic acids, acrylates, sterically hindered amines, oxamides,
and 2.8. 2-(2-hydroxyphenyl)-1,3,5-triazines, substituted benzotriazoles being

preferred.

Polypropylene glycols alone or in combination with for example sulfones or
sulfonamides may be used as stabilizers against damage caused by gamma rays.
These and other stabilizers may be used individually or in combination and added

in the aforementioned forms to the polymer.
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additives or additive m xtures. Suitable additives are

descri bed for exanple in "Additives for Plastics
andbook, John Murphy, Elsevier, Oxford 1999", and in
"Plastics Additives Handbook, Hans Zweifel, Hanser,

NH e od PPdcessthiy b@ﬂll&yﬁkﬁbt,tﬂﬁ{deﬂ @ﬁﬁlﬁas&ﬁ@d&@l@ﬁﬂé&igents general]y
stabilizers are for exanple: | at ed nonophenol s

ﬁieﬁvﬂ%ﬁsmféqwcmfmysw ymaweua dade Peatnarahnitpl totrapearate
N N

GR1HP Quhittfure fptdfembwaﬁfw;hﬂmﬁﬂ offaloanatl est, % arefersddi to the mass of
atgdroxybenzyl conpounds, triazi ne conpounds,

¢ FARPPBIPIRNOl s, esters of
b-(3,5-Di -tert-butyl -4-hydr oxyphenyl ) propi oni c acid,
esters of b-(5-tertbutyl -
LSﬁgaHYaﬂqmé;nﬂmhhyg pdlrhtiyd:s) gqve phosphate esteisgl.e.aspkeryl phosphate,

b-(3,. h | .- d,
Feta o biPRORRETE B ST IO ARGy 0t Pieh 5o
abfhinaA4H ﬂﬁ)’%pﬁ’én@aoﬁé esters) b%ﬁﬁﬁa‘t@&‘&ﬂéocﬂr‘b@ﬁ&%@%ﬁcp h enyl)

propi oni ¢ acid, thiosynergists, secondary
arlyaxhabatessas \pﬁbssplbnefee@la ﬁ@ltqﬂfdh}@momned @sganic sulfonic acids.
benzof uranones and i ndol i nones. Organi c phosphites,
phosphonat es and posphanes are preferred, generally

tdaeeld 1&1;%! @bdiflRe;s 26 Batatient agibenvith@eitiddsdn eprepket el y
optionally substituted aromatic radicals.

t
F&@@gg;mﬁé@r msitrd mgthadridates cthtone-profydengiubbeys with grafted-on
G R s R
rlﬁblﬂhﬁéﬂylasé oGstieAc ecrylohiteild ddterpeimitidtiallsBoxane and acrylate
ht - stablll y.agents (UV absorbers) are 2-(2'.-
Hiﬁ‘g\" tngrpitedan mhﬂzwth%crylzwrﬁr&%%gﬁo%ﬂeaﬁ@ﬁones

esters of substltuted

Furthermore colorants, such as organic dyes or pigments or inorganic pigments, or
IR absorbers, may be added individually, as a mixture or also in combination with

stabilizers, glass fibers, (hollow) glass spheres and inorganic fillers.

To produce the films, sheets and cable sheathings the components are mixed and
compounded normally at temperatures of ca. 260°C to 320°C by means of an

extruder.

The films may be smooth on one or both sides, matted on one or both sides, or

structured.

The polycarbonate films according to the invention may have a thickness from 50

pum to 1,000 um. Depending on the area of application, they may also be thicker.
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and unsubstiruted benzoic acids, acrylates, sterically
hi ndered am nes, oxam des, and 2. 8.

wQ@2{080566¥ oxyphenyl ) -1, 3, 5-triazi nes, substit uPEHEP2007/009025

benzotriazol es being preferred. Polypropylene glycols
al one or in conbination wth'for exanple sul fones or
Ifonan1des N X}be u ed.as sta Ilzer agai nst . da e
Ol Bypogais IS A3 2SS BN B L AG FUPRERTTSITE Thigrst
QGIOLQEQ nid"&thgé %‘xaéyéaﬁlp@é filrfs @ﬁfm 'h@@é h&R ;ﬁ‘%c@g $9&xirsion. In
he aforenentioned forns to the polyner.In addition
phxs cesstha flmsir¢dording tethiednantien amf@tm@é fromi at least teaspolymer
gggpts, general ly derivatives of |long-chain fatty
, may be added. Pentaerythritol tetrastearate and
glycerol nonostearate for exanple are preferred. They
are used individually or as a mxture, preferably in

élfp produes filots by, @Qﬂlﬁl@nih%\POl%arb@faé‘? glagulppmetrsiahisdfed by the
e

En% ﬁg@%ﬁ aftaél éé‘%‘i“g?‘ls &n%lbéagsgs nyllgh{l; il tﬁ‘?giagﬁé{%ﬁlon
rs9§t@m<; torlistiaii P aspieor dnd cé}¢1hdeteSt ers,
br om ne- cont ai ni ng conpounds such as brom nat ed
phosphoric acid esters, brom nated oligocarbonates and

I ; I

e T S T S B
reystiefn. €Fle ;ﬂaismck) mteftds éoreed thindnegh amld)thilg r Afﬁltmimgrdewce a melt

styreneac onitrile or net h ate
SRR 8178 #%Mgweel%ﬂﬁ% pad et PPagts Ty b granged
adw.s’érﬂ tﬁ@ 1a§ﬁaxétlo%§¥dealt aﬁldatﬁg sl'%HIiﬁé' ThE wénaﬂe@wﬁg katczzle
W th gra e -on net y nmet h acrty ate or Styrene

gessds 6o smobthing ¢calendenn€he finalfgrmsink tokgn plaga dn @h@rryllqt@p of

55 PRt e  PRE 3P R DY BORbYO B lpseifeally

Ofl @Attty B Bife Qﬁocﬁhﬂgeam@s @hd irDE gaibicat @unmpnéfe. Toe fhdher
absor bers, ded individually, as a m xture or

“devies And paPMAR SSrYopT iedraaBpariaienthe applicatipn pEpEtective
( e organic fillers. To
aﬁgg%ge %L%@gp?ﬂﬁe&ﬁ g@ﬁg%g cabl e sheat hi ngs the
conmponents are m xed and

In the case of a co-extrusion the material to be co-extruded is plasticized in the
same way in one or more further extruders. The co-extrusion melt(s) is/are
combined in a special co-extrusion adapter upstream of the nozzle or in a special
co-extrusion nozzle together with the main material. The co-extruded layer may
be applied to one as well as to both sides of the base layer. A subsequent
processing of the films may be carried out by thermoforming or heat deformation
or surface treatments such as the application of scratch-resistant coatings, water-

repellent layers and other functional layers.

The invention will be explained in more detail hereinafter by means of the

following examples, though it is not restricted to these.
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structured. The polycarbonatg filnms according to the

i nvention may have a thickness from50 mmto 1,000 nm
Dependi ng on the area OfEﬁl@lgbﬁi‘Si on, they may al so be
t hi cker. The pol ycar bonat y al so invol ve

mul ti-layer films, conprising at |east two solid

nol di ngs, for, exanple filnms which have been produced
@e—‘&&&@ﬁﬂﬁ.ﬂﬁﬂn this case the filns according to the
invention are formed fromat |east two polynmer |ayers.

To produce films by extrusion the polycarbonate
Grreranhbysisrditles particlesontedt efdfluonescing gairtngles igreamiedafut by

ud d h h the,.l - h
Tiektiedhe A aRP R e P o s SlyeTin b ypilfgpane, through
GyTdSlter DTS |GRPBRYARS ETIR ey Ridch Bt difedliia vabheh iaad
takes place in the plasticization system _ The plastics
rmoueftraé by oresad of Acoveytagaingt ambientalusia Afterfdiration the\filtcs

. Cati o . )
Sl P 3 DB D RS ST B A M2 88

h@aiahgi Tt sehninsis emrRddut Mensdxoitatitirewavidiengtiebf 400-440 nm,
| eaving the nozzl e passes to a snoot hi ng cal ender. The
fanddpminstion tigne efdsmylisgeeper scannes vell pee 2§mpveellt he

ixﬁ%ﬁﬁﬁéﬂg&: Gy '}ﬂl%?esciﬁ:é%aﬁnfi‘&%xé 8etta+té@ And {HaHata/arl %é\ﬁaluated

ng and speciticall'y alternately on the snoothing
n@idgemsinaigd procesding sofbivan (K8t1300 Sphfom. ZelsseA Gr Onbyr particles

devi ces and .equi pment serve for the .transportation, .
DD & GBS PUrCP (FORTRY) ¥E PRIHARATER Sat: PP Bficles
tdaen Qé(fc{rlé?%ﬁgfe‘ du¥B -ard Jlsxteﬁg‘rdiﬁgs?lll@éol_@r ﬁﬁaﬁé{eﬂ»‘ﬁiﬁ P&otdifig the

materi a e co-extrude pl asticized in the sane

vioréseingrmrtelesrmeadiustedisorthas thayate the. saliecrsdbe parematsroef
g%%%ezaefjﬁ%é?)?gglﬁﬁ%[# If{;lﬁ'g (Iﬁlgg%sz %I C%Lor%?épge)é(@%s;& iy particles

(characteristic color) are determined with an Axiocam HRc digital color camera

from Zeiss AG incorporated in an Axioplan 2 microscope from Zeiss AG
according to the HSI (Hue, Saturation, Intensity) color model. The color model is
described for example in “Digitale Bildverarbeitung mit dem PC” (digital image
processing with PC’s) by Hans-Jiirgen Schlicht, Addison-Wesley, 1993. If the
color of the fluorescing particles is measured, then a hue value of on average ca.
80° (from a minimum 35° to a maximum 100°), a color saturation of on average
150 digits (minimum 0 to maximum 190) and a color intensity of an average 190
digits (from a minimum 130 to a maximum 255) are found. The color properties
of other patrticles, such as for example dust, exhibit hue values of ca. 113° (from a
minimum 101° to a maximum 160°), various color saturation values from a
minimum of 0 digits to a maximum of 255 digits, and a color intensity of on

average 70 digits (from a minimum of 20 to a maximum of 120). The scanning of



co-extrusion nozzle together with the main material.
The co-extruded | ayer nmay be applied to one as well as
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processing of the filns mayhg¥ carried out by
t hernof orm ng or heat defor ion or surface

h h lication of
b el e liris eumed ApGauioebugeA § eorpy sy soniraled

(014X s_cgg%&%%@@sslmfrs. The invention will be

expl ain e detail hereinafter by nmeans of the
foll ow ng exanples, though it is not restricted to

t . S, | d i pti h lysis of th
HREiE Qeirr it direxmgioh dUm A e Py Lo IPY S & shal o
Qe PF nf k l0tEh 18 takle @t thelsBiredr caBR ktipTHIRNAINE tBihvEstigated.

di ssol ved in dichloronethane, through a Teflon filter
oFhig samplp ¢s plas¢dren a Iigkt deskt Ehe Hightostensity i@ bA0Y fuy. Care

et A T R G S

SfirgieRRhtO¥r sferdrtdthinantd. T ddiieeE hecerfitecmhosidefeeed fram
Zeiss AG_ CGermany. The scanning is carried out at_an
eseedtehesi dhelighedaskgs inchnedigonsnglenht>anThy disianaaef b light
téoﬁ?ce% tﬁ"etomglekila#%dﬁgpfl? W cad f%ICmath\@’%k)L réatich & &Vigrb'@l 0
maghi f 1 cat’ion. e Tlruorescing particles are detecte
8@?. Obserdatian iarcarrizdajut atitadheisaked ego. Thegsepuatior sigierig 300
software (KS 300, 3.0 from Zei ss AQ. |y rticle
vieEPnds- a%ﬁ?\sé@rmegqcrscare 8P a(@ é@oﬂgdo%‘eé’f“ e o gelgets of

'dg?zéB b%rnlﬁpfs%teﬂhﬁ}%gaﬁ}ﬁ{r %dn%ﬁ totHE RuBer (i defecd Mirén’.

ust, are disrega e color paraneters for
recording the fluorescing particles are adjusted so
that they | jhe paraneters of surface
Fe¥BPE EeXAMDC A¢COLCME R SHNYERIBR)  The col or
properties of the particles (characteristic color) are
determ ned with an Axi ocam HRc digital color canera _
fInghe fdlosgng\exparirent pplrcaonste snpradpesdIbarh contingpessiatspiacial
m Zei

B B5E LB RS e SR Pl v

residence time reactors as well as three evaporation stages are used. The

bisphenolate solution (bisphenol A), chlorobenzene and methylene chloride as
well as phosgene are metered into the pumping circulation reactor, where they are
reacted, sodium hydroxide solution likewise also being metered into the pumping
circulation reactor. An additional amount of sodium hydroxide solution is
metered in upstream of the first residence reactor and the chain terminator solution
(solution of phenol in methylene chloride) is metered in. The catalyst is added

upstream of the second residence reactor. N-ethylpiperidine is used as catalyst.

After the residence reactors the polycarbonate is present in the form of a 16%
solution in a mixture of chlorobenzene and dichloromethane (1:1 by weight). This
solution is concentrated by evaporation in three evaporation stages. This is

necessary in order to remove dichloromethane and reach a concentration such that



descri bed for exanple in "Digitale Bildverarbeitung
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deectotuiopds thep fedtinioran vaporaios Ry %&a@érearﬁl?fga&eg af h%0° fand

'A?Y)elnﬁdé ddthgrésmlso%ﬁm%@g experi nment pol ycarbonate

i's produ tinuous interfacial polynerization

pi0og ebthis ﬁanulhﬂmatepa}r posiessalvpd mp? ¢yme bf dighlatamethane

20 "GEEERLoIRBY MMk 1.06044 K33506244 430) and filtered through a Teflon

filter membrane (Bola filter membrane, 5 pm pore diameter; depth: 1 mm from
Bohlender GmbH, D-97947 Griinsfeld). The evaluation of the particles retained
on the filter is carried out as described above via an automated detection using a

fluorescence microscope under 25x overall magnification and an illumination time

25  of 40 millisec per scan.

The fluorescence investigation shows 1.02 counts/g. The fluorescence

investigation for particles > 120 pm shows 0.02 count/g.



residence tinme reactors as well as three evaporation

stages are used. The bi sphenol ate sol uti on (bi sphenol
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pressure, e.g. nofmal pressure. hi this case the
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transported by a draw-off device, a protective film is applied on both sides,

following which the film is wound into a coil.

Table 1
Process parameters
Temperature extruder Z1-Z9 255°C -270°C
Temperature deflection head 290°C
Temperature nozzle Z1 - Z14 290 °C-300°C
Rotational speed of extruder 67 min™
Temperature roller 1 85°C
Temperature roller 2 99°C
Temperature roller 3 141°C
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The solution is then fed into an evaporation extruder
and evaporated at 3500C and at 0.1 bar, and the resin

WO 2008032008 at ed. 50 g of this granul ar materi al PGF/EP2007/009025

di ssolved in 700 m of dichlgronmethane (LiChrosolv(r);
I\/br ck 1 06044 K33506244 430 and filtered through a

H| Ao [
’3)C| | Ot | } | L €f |||:||UI arre \DUI A | 1 ‘tCI memTor aric, 9 TTITI1

PESSH PARETEYETS dept h:  1mm from Bohl ender GrbH, D- 97947

@b Ligikd The eval uation o A femBamt 1 cl es retal ned
on the filter is carried out [as described above via an

zi[lmr«mmpetj det ection using a f|1336/6degflanee ni cr oscope
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{mﬁ‘é M40 millisec per scan. ﬂ‘?’ﬁgnﬂluor escence

investigation shows 1.0Z counts/g. The fluorescence
i nvestigation for particles > 120 nm shows 0. 02
count/ g. The pol ycar bonat e descri bed above is extruded

f f h.of. 134 Thi
e RaPaen pnd hetehepere i b B3 18 e et SR by shpys
iR Whdece P8R perlm® kg), measured according to |SO
1133. The equi pnent used included an extruder with a

screw of 105 nm di aneter (D) and a length of 41x D.

ge sclr 33 ] ngl %ggﬁ'e}? lgﬁggssn ng zone; a deflection
mmwi dth; a three-roller

smoot hi ng cal ender wt h a hori zont al rol ler ‘
arrarg)?enent the thir |1 er being swivell able g‘}/ 45
: €

XespRoppteris PEafiC Fbgd inFxampice}. Hapteyer, Hie pressure
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avv-o evi ce; a Col g statl
pressure, in the second evaporation stage are 119°C at 0.8 bar excess pressure and

in the third evaporation stage are 176°C at 1.9 bar excess pressure. This
polycarbonate solution is évaporated as described in Example 1 at 350°C in an

evaporation extruder and then granulated.

50 g of this granular material are dissolved in 700 ml of dichloromethane
(LiChrosolv®; Merck: 1.06044 K33506244 430) and filtered through a Teflon
filter membrane (Bola, 5 pm pore diameter; depth: 1 mm). The evaluation of the
particles retained on the filter is carried out as described above via an automated
detection using a fluorescence microscope. The result of the investigation gave -

2.22 counts/g.

The production of the film of Example 2 is carried out essentially as described in
Example 1. The exact adjustments are given in Table 2. The polycarbonate has a
melt volume rate (MVR) of 6 cm>/10 mins (300°C/1.2 kg) measured according to
ISO 1133.
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The nelt passes fromthe nozzle to the snoot hing
cal ender, the rollers of which have the tenperature

W@ pwsiosieedl i n Table 1. The final shapi ng and cBGI/EP290TH09025

the material takes place on.jde snoothing cal ender.
The filmis then renoved and transported by a draw off
Vi ce. ilmis applied on both sides,
?@Teleg%pr?ge%%qﬁ&%&% OffI mis wound into a coil. Table
1The eval uation and assessnent of the filmby the
met hod descr,i bed above shows 104 surface defect r
. EéRfyiEd ?wﬁ%ﬁﬁgﬁwsqfﬁ O amyshiapet %@Dc)r%ﬁfc‘a%gﬁg?éx D.
| s proglice Jéﬁﬁﬂ%%%'dé sinB Z6@npl € 1. However, the
pressure an e tenperatufe In the first evaporatlon
st age aadefle6@n bead). 4 bar excess pressure, in the
second Siva f\#q%z@sta are 119C at 0.8 bar excess
pr essfr¥° evapor ation stage are 176C
at 1. 9 dae-BHELERoIhE g%ﬂfeﬁderm'tﬁa B6}YSiAd1R6Né Rrangement, the
solution is evaporated as described in Exanple 1 at
3500C thind milee\bam@rsa»nvei}abMY:b 48t with gespeesiio ghredlruizantali,
50 g of g ranul ar material are dissolved in 700 m
of di &P hane (Li Chrosol v(r); Merck: 1.06044
K3350@2&e4/1c"é3f@} applfinkipréteEtae filkT ovBbthaideef | on filter
menbr ane (Bola 5 mm pore di aneter; depth 1 mm. The
eval usdraw-off deviesparticles retained on the filter is
carried. oflo @syslescri bed above via an autonated
det ect’i on US| ng a fluorescence mcroscope. The result
of the investi gatl on gave 2.22 counts/g. The
productlono filmof Exanple 2 is caryi

t .
ekheanelt apssgs 9md sePralely thA swgmgecaiend% %s%gle?suof which
aﬂi.llve %ﬁerrggﬁl éra%@ LB fnnramb eTﬁe ﬁxm%ha,ghgh ﬁﬁi BOR RO f the

has a vol u rate cnB/
(1BaeAltalkeskddcernmatbe smdoﬁamgxradhndgr t Bhd Bioh is1tBen e ved and
tqansggﬁe%tbyug’ 1% 23 dle\sl’ltcg aOI];rotectlve film is applied on both sides,

following which the film is wound into a coil.

Table 2
Process parameters
Temperature extruder Z1 —Z9 255°C —-270°C
Temperature deflection head 290°C
Temperature nozzle Z1 — Z14 290°C - 300°C
Rotational speed of extruder 67 min”
Temperature roller 1 85°C
Temperature roller 2 99°C
Temperature roller 3 141°C
Calender speed 4.2 m/min
Throughput 333.1 kg/hour
Film width/thickness 1430 mm




an extruder with a screw of 105 nmdianeter (D) and a
l ength of 4 1x D. The screw i ncludes a degassi ng zone;
WQ2805%63 i on head; a slot die of 1500 mm wi dt PGT/EP2007/009025

three-roller snmoothing calemer with a horizonta

roll er arrangenent, the third roller being swvellable
Bihe strradd &eré@ﬁp@etcoﬁes REinBHhZRE282 surfadeUekls feapi?e:

a device for applying protective filmon both sides; a
draw of f device; a coiling station. The nelt passes
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Hhextrugish mﬁm&mﬂgﬁﬁ@a&t@ofé\x&g s@ffadeftiRfdemt eri al takes

pl ace on the snoothing calender. The filmis then

renmoved and transported by a draw off device, a

pratect i,ve fil.mis applied.on. b Side fol lown
PEIGRER Ty B i R BT Rt R B regoBle Bt 0 urpose
ofilfaaetidg itds toshd uhdeRod dhidt esghadeting sdlelyfoithet plidgose and that
surface defects_ per is_found therefore that the
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detail in the foregoing for the purpose of
illTustration, it is to be understood that such detai
is solely for that purpose and that variations may be
made therein by those skilled in the art w thout
departing fromthe spirit and scope of the invention
except as it may be limted by the clains. CLAIMS: 1
A | i near polycarbonate resin conprising transparent
fluorescing particles, the particle count of which
portion that are between 15 and 250 mMmin size,
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is up to 1.8 counts/g, said count being determ ned by
exciting the residue remaining after filtering a

wa 008052 of sai d pol ycarbonate in nethyl ene cPCDEP287/009025

through a Teflon filter of &30Wn pore size at a

wavel engt h of 400- 440 nm 25x overall magnification
agArMisym nation tinme of 40 mllisec. 2. The
pol'ycarbonate according to claim1, wherein the
particle count is not nore than 0.02 count/g and the

part I G gﬁeg}?)\é?yc‘grb%ﬁggeerreé?i{l ggx%ﬁﬁgn &raf’i‘s\r}:ﬁ%‘ezrl? ﬁm)lfe%cmg pgrtlcles

polycar onat'e ‘accor
part i chepareivhtcoust 6X vikhmh i;oﬁlomhmtasd lget@Beh 1 Hand250 16l i6Size,
have di ameters of 15 to 250 mm . In the continuous

i nt er AREP i 1.8s0ynse sad .cawnt&emgék%ermme grosHingghe residue
poI ycC

Phe” parsaand Mk AR IURBR of FATPLR LMt T flctiBime
evaporchtdrile teoough ddiefloafdteaof & pnzpm‘e size bhawav tlength of 400-
tenperaturelntheflrst fl ash ge. is 7Q to 0C._ at

0. 35 44048 17ax aygrallynaghdedionan r{llﬂéﬁ?r@ﬂ@@@éﬁgﬁ%ﬂlﬁ?c
the second flash stage is 125 to 135C at 0.75 - 0.85
bar excess pressure, and the tenperature in the third
f2. ash Btegwpdydasbohafe dcoortidtgYoataith §5whergindbe pantickexeomsbis not
pressure. 5. ol car nat e .pr oduce t he ocess
D cor dnois Bin LG BRnYE 3ho HobdubleS i\ Bombicts Homas Bon
accor diognd.0 claiml, 2, 3 or 5 for the production of
extrusion films. 8. A process for the production of
extrusion films, conprising a) nelting the

I I
G LR Rl bl T, Whsfin Ryt gppne 101 -
An extmeomns/glahmn&paanﬂabh@eWaxh&ersmose<sssagﬁor di ng

to claim8. 10. An extrusion film containing
pol ycar bonate according to claiml1, 2, 3 or 5.

4. In the continuous interfacial polymerization process for producing

polycarbonate, the improvement comprising isolating the polycarbonate
in three flash stages and an evaporation extruder, characterized in that the
temperature in the first flash stage is 70 to 80°C at 0.35 — 0.45 bar excess
pressure and the temperature in the second flash stage is 125 to 135°C at
0.75 — 0.85 bar excess pressure, and the temperature in the third flash stage
is 175 to 185°C at 1.85 — 1.95 bar excess pressure.

5. The polycarbonate produced by the process according to claim 4.

6. The use of a polycarbonate according to claim 1, 2, 3 or 5 for the

production of extrusion films.

8. A process for the production of extrusion films, comprising

a) melting the polycarbonate according to claim 1,2, 3 or 5
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11. The extrusion filmaccording to claim9 or 10,
characterised in that it conprises at |east one |ayer

WO poogfas2sb3 BPA- PC, copol ycar bonat e based on BPAPGHEP2007/009025

BPTMC, aromatic pol yester calbonate or pol yester block
carbonate was used as substrate material. 12. The

ext rugjon fdaléﬁuaﬁlgé){}{éirﬁgttooaﬁh@i m 11, characterised in
that a blend of BPA-PC with pol yester siloxane or

pol ysidoxarmoling theseelt.as substrate material. 13. The
use of an extrusion filmaccording to claim8 or 9 for
the production of blends, sealing filns, vehicle body

gar t s, Agsktensicl filkh bbainabler®Bihe ?rd&h%c@lﬂﬁfg&o ki 8. e
phone keypads or cover |ayers tor optical data storage
medi a. 14. A process for finding a polycarbonate with

P AT ol PR i o 0.

| i near pol ycarbonate is produced b) the pol ycarbonate
produced in step is investigated for the particle i
cdunt O PHIHSIES @f’%\gﬁcﬁ%‘iﬂ&: fo sttim %iozel%é?la@ewni@i Hhdhat it
250 MBonfihised SPRatonB Myl ln Yt BPAAELopdlycarbdhhie a8 on
the process paraneters Tesidence tine, pressure or

t enperBRAIr and BRTMCa gamiatic| polyestert catbofiaté er JpoByester block

counts/q of, fluorescin articleg of size between 15
and 2 ﬁesw%?k}{sﬁﬁ?ﬁ%ﬁ‘gqsﬁa@t”éﬁerb‘)ﬁ: 15. The process
according to claim14, in which in step c) the

particle count of particles with a particle dianeter

d2. > fbe extnugivasfilnoaccerdieg to cladn 1dodlaragierised. in Thas a blend of

(F:) {) 8 ﬁtesllf%&-g’%l) rwgﬁqggltygsg(gr!q ?129@61%9 ‘or’ prz)l}\f\s'fi]llogarl]net Qv%s RRLS oS | stibstrate
material.

13. The use of an extrusion film according to claim 8 or 9 for the production
of blends, sealing films, vehicle body parts, exterior mirrors, mobile phone
cases, mobile phone keypads or cover layers for optical data storage

media.

14. A process for finding a polycarbonate with a particle count of 0.1 — 1.8
counts/g of fluorescing particles of size between 15 and 250 um, in which
a) linear polycarbonate is produced
b) the polycarbonate produced in step a) is investigated for the
particle count of fluorescing particles of size between 15 and 250 pm,
c) steps a) and b) are repeated while altering the process parameters
residence time, pressure or temperature, until a particle count of 0.1 —
1.8 counts/g of fluorescing particles of size between 15 and 250 pm is

obtained in step b).



17. The process according to claim 14, in which in
step b) the investigation of the particle count is

W@ 2200808286but by di ssolving the material in nmetPgl/EP207/009025
chloride and filtering throwdg@h a Teflon filter of 5 nmm
pore size at an excitation wavel ength of 400 - 440 nm

and a T%%fr&éé?& addordROW Elnizl 4,00 WhitDiredlep b)Y MBIpRAICIOUNt of
time of 40 mllisec.
particles with a particle diameter of > 120 pm does not exceed 0.02

count/g.

5 16. The process according to claim 15, in which the particle count is 0.1 —

1.5 counts/g.

17.  The process according to claim 14, in which in step b) the investigation of

the particle count is carried out by dissolving the material in methylene

10 chloride and filtering through a Teflon filter of 5 pm pore size at an
excitation wavelength of 400 — 440 nm and a 25x overall magnification

with an illumination time of 40 millisec.

15



