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“"WD 2008/ 052663PCT/ EP2007/ 009025 POLYCARBONATE FOR MAKI NG EXTRUDED
FI LM5S THAT ARE VI RTUALLY FREE OF SURFACE DEFECTS S The invention
rel ates t oWPHYS*¥3nate resins and in particular to poPGEERILHIPRS

suitabl e for making extruded products that are virtually free of
surface defects. Background of the Invention These pol ycarbonate
product s i ncPOIY CARBONATEIEOR MAKING EXFRYINER FIGMEEHAX ARE udat es
such as fi | nWIRTHAdIISY FRERODFSEREACKH DEFEEISed on pol ycar bonat e.
These articles may be produced by conventional t echni ques, such as
for exanpd e extrusion, blow nolding or press nolding nethods. The

invention al $Re ﬁlﬁ/&ﬁldﬁ&élaﬁes B psl9&bdmate redifs kaf yaticolar fpoytatbonate
substrate materjals. 15 Extrusion filns of polycarbonate, polyester

carbonat e or Suifells fon aking gxtrysed pradupts that ategiually drpe o8 swdicp defegtsene

t er epht hal at gg,; gﬂfﬂnﬁ%%ﬁé‘lﬁ{?&lubﬁr epht hal ates or
pol ycycl ohexanedi net hanol cycl ohexanedi car boxyl ate (PCCD), such as

for exanple Ihasseowarhomaﬁepmégcttsmwd in pqﬂ@llmunhtamzk(gh)graﬁe
XYLEX(r) 1§ DOL N o UL 2GR RELE on BLEG bt cnbiiil o BLE MBSSh eSPEGNI 1Y T

t he el ec roni'cs s or *Gecor ative an in the

donesti ¢ appThasasilsendydse praducsé by nmg/eﬁndmmecmqpesj @fchapﬁirmample

articles, for IDc dsa blister kagi rt.her .areas of
ehpas

appl i cati on SFESioR PIRW m WPV@SWB dRYegfion alse proyides g,

exanpl e vehi glogedd @hth®prolictn oPsh@ duBbtrdié mb@Figls. OF i n the
t el econmuni cati ons sector, such 25 as for exanple nobile phone cases

and keypads. The filns are characterized by high transparency, i npact
strength;and thermal stability. A further critical quality feature is
the surface quality of the film Surface defects readily occur

especially V\ExthIiﬂngﬁingroef@elYnmbgilaig palystdi epicagtecwaisoiblayds ofPCehd | eads

to an increas ej ection e I|t U ne_are
al so i nporta?n‘fqyes erc%veraspg gtth lefle e E}l 4 %bu%@%oer greé’ﬂma 'R " Her e

the requir enpoﬂy@c&&lemgdinelﬁhdnbbcmtﬂkxwdm&bbkmaé I(PGCBD auptassfoeul arly
Ty |ead { o ERRHISTPR Yifa FdsEe ROE LS SHIdSL® o KU R E btk Fom |
def ects y#i Clie@M Electric, USA), are used especially in the electronics sector, for
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
25  as for example mobile phone éases 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.
30
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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WO 2008/052663PCT/EP2007/009025 - 2 - interact with the | aser beam of
t he readout stem are of particular-rel evance as regards an :
error-freeW @ﬁﬂ‘h‘@“ﬁ)rocess Such defects include, as i sPKHBU#{07/009025
foreign particles such as for exanple dust particles or netal
particles, which may absorb and/or scatter the | aser beam Due to the
reduction of intdrectwrthethehgértbeain dffiles feadmdoysten] @asef partinularidldvanse ashose
particles whose absor on I es W thi th Wavel th o he e oyed
| aser are al ?@a@éﬁﬁﬁfrg‘ghe?:ﬁft QY RHSESS- \% ﬁlﬁ? n@ﬂ

equi pped W t Barficle®MRA ab BfRkamblRafust p/s@tv&és%a{etm p&"h@lefs OKhi6k aﬁplassorb
bet ween 400 nm and 410 nm 10 It is known that foreign particles may

initiate def ard/er scafter the lpgsr hpan. Pa@ﬁq&lerqéeﬁw%f%wwée%@%@e may be
caused bysa Fe?&cﬁitflds &&cﬂiﬁﬁ&ﬂh%eﬁaﬁi@clés%ﬁ)'sgsbsi%&{)’bhq € with@f tnexanpl e in
an extrusmn ese orel gn ‘particles my "be carbon particles,
so-cal | ed " bivaedergioofthe entphlyed tastradre plag dancdgesg. Rmrlaeampiahwﬁﬁhe Blu

inpurities (dlf t .from. he use d base resin exa

o yan de. oiY Rk gHHisH 5 GR PP, HR § 65RE okt Tiedd wal el 8 Fur AR
inperfectionsaﬁaﬁ1annﬁ@u§£duanthe extrusion process itself.
Dependi ng on the extrusion conditions, such as for exanple cal ender
settings, defects such as air inclusions my be produced. These
defects @y REs KNI théSErdih l%lﬁaea ﬁhﬁﬁutﬁé%@déféé?éjﬁ&%é Bélzﬁl@flﬂlaﬁlxons 20
It is known that the nunber of foreign particles in the extrusion
filmmay be Peftaisdalthgpudacsuminie grased lsta sperific dacation aftbi dereign particle,

condi ti ons, n 0,

filtered ai r%ﬂ%%mgﬁegrl e%‘é{u ?@?&ﬁ %odl&htgieafr%p?%{ %gi%]i&%gdes’
Furt her nor e subled &blackrsiots™] dubss, mctaltpaaxdlesy\othmr;mﬂ}gmrpmpuﬁﬁése(di:ffmem nt
and whi ch provid od sur ality are des le in
3P 200323114 Omfﬁ%‘éseegg’&‘besf?‘r“&i e Lot Pl&é’%‘é’?ﬁ“&g"d" Cétj’ﬁ%ri’ﬁ 295h141
are outsisle the scope of the present invention, since the present

i nventi on concerns substrate_nmaterials that 30 have a | ow
concent r at i ofuigergoreibe syrface {prrfestionsyny v aysed by the extrusion process

itself. Depending on the extrusion conditions, such as for example calender

settings, defects such as air inclusions may be produced. These defects may be

minimized by optimizing the production conditions.

20
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.

25

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 concems substrate materials that

30 have a low concentration of a specific type of particles.
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WD 2008/ 052663PCT/ EP2007/ 009025 - 3 - In DE 199 52 850 pol ycarbonate
substrates are described that are suitable for the production of

mol di ng coM$AHS2¢Ed fil ns having a high surface qual i PGI/EPI07/009025
particular these materials are suitable for the production of
twin-wall sheets and solid sheets. This substrate material my be

produced by BIBEi1DH 62 BE@PuGEArBINat: HHAELESRS destiiboiithaltré Sifitabledsd thed
mat eri al s have | ow cgoncentrations of certain elenments such _as Fe, Cr,

Ni, Zn, Ca, WNgdwsionof maling eompquads arsf fthisi haringm highesustare aealids Bover ed
by the preseplridinahise Qb 48 YSitdoleros Hﬂé%?&ﬁc@&f &win-9/af sRQks and

suppressed by reducing the concentration of these elements. 10 In US
6288204 gel ywdidishedinsThinsubsaate meaderppdmay &r prduced tyrspedifis pradyettign whi ch
may | ead fo def S, inciple i1 .i h . aNC .

pol ycar bognat %r%%t%% a‘.“n‘%ﬁ‘a@f"é’gf“@’i‘% Iggﬁenajﬁgé%q re&ﬁ%ttntrg%@{elrole?gg%ael e. The
present i nveglements sedhak &8, €O Nij Zgadla, Y orcklr bonaves thefoirntativasf the
surprisingly fouynd that defects in the surface of %ggfi‘;flgl m ar e caused

not only by RATAFS eAYEred X/ the pregent givepfiqneand diys dhesnr ptaarengly i n

particul ar béﬁﬁ{)iegékﬁ%?%dl&iﬂgath& ko cRftritohbf eRECéEMentEChani cal
properties. These particles cannot be separated by conventi onal

filtration. The foreign particles described in the present invention,
which le t ' @ﬁgg 21l Sediedni

sol vent gd(j) |%%|B%€8§Pﬁge u s‘?gsg%lgﬂrrrgﬁséﬁoéf |sgétglgﬁab e, Sli h%leﬁcpﬁ%}/’
have a si ni | lead toefeferts i Tu@rincighedt tsdnpwh yivah btaoctztgolyEhbenatt hergains
particles capno e detected for e l e by a H ac Royco. tes
correspondi n(ge ?C(LS S’lt?ff‘fe 7% eﬁ?&‘?overeé%%e%]ﬁ%%ﬁ%ef’ gpv?rft}qné?ggf go {B%erafi cl es

known i n t hepdiydaciorates, such as for exanple 25 "black spots", are
t herefore not covered by the present invention. It was found instead
that for exanple 40-80% of the particles that initiate a surface

defect cont ajtvad shripHANSIFTHEREH BN Refecks in\WaSsub fdéd SREERIE afeialisbatdabniy he
size of these fluoresci ng particles is between 15 and 250 pm 30 "WO
&2

2008/ 052663 Pommpbdisypatideder other foreign particles, but in particular by fluorescing
particles with specific mechanical properties. These particles cannot be separated

by conventional filtration. The foreign particles described in the present

invention, which lead to excessive surface defects, cannot be detected in a solvent
20  in which the substrate material is soluble, since they have a similar refractive

index to polycarbonate. Thus, these particles caﬁnot 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

25  “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.

30
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-4 -1t was in additi.on found that a ngjority of these fluorescing
particles have nmechanical properties different fromthe pol yner

matri x (poWPCAYSEEBe) itsel f. Specific measurenents of PEHEP2007/009025
mechani cal properties of the particles4<eveal a higher nodul us as
wel | as a greater hardness conpared to the matrix materi al

5( pol ycar bonntsa} in ddiisen foundthascina@ripast thededhiormying partickRt Bawdef ect
sites, such as for exarrpl,&éi_%pres i ons, QEits or round deforpations or
concavi ti es, MgFhapical properies fifisrent iropRthapalyen Patex fpalycariamaicatiale

qual ity of ! Gecliid iitastiatisiiRGhechhied préjRfids e thel AriR1ahk AP

particularly if the filmis to be coated or netallized with a further
mat eri al . Theighesfreedudusi as wallens qugrdaias dasinessirempareshte themataxematesial ur t her

defects iq t ' : X [ :
sheot s artl ABPEAEARAEE, Tekdudrhsolfpek M o BB ER b B
nmol di ng met hedmplddepedhsions, tpite omoudd defonmatipns ndeonaadesgbm thetfdmt he

i nvention, havg surfaces with a |ow.concentratian 15 Cct sites.
AT urt hor adhireagRnar Senbesy ZrPE e webfiartie A nine fitadHies thed

nol di ng conprEd&SproBl¥ms ?@ﬂibﬁlﬁ:l?ﬁtﬁé AhRe &8 be codted epchétliab®with affi@kher
exanpl e by extrusion, blow noldi g{g cable pultrusion, and into nol ded
articles by presal fdiediefrgtsia thrsusfacenfdhefiim then lead to futherdsiects i@ thee

i nventi Oif’b ang,.fRlflgd articles produced by press nolding nethods nmay
then be further processed, printed and/or 20 |aser inscripted by
conventional techniques, e.g. thernoform ng. The object of the

present 1nvept.Qp. %.tfﬂek%{n?a’a{t%‘iﬁlrh{{‘gﬁe'ets“oh%ﬁﬁr %&ﬁ}ie s§ g5l Bofiid N9 a
| ow fl uor escent parntl eté coun‘f, maki ng A0S fable Tor “extry es
such as fil neamsineéd prodingkd balpress stodditdmrtedé)dusedeni thepmoldias sur f ace
qual ity and which Ha be,. 25 produced by conventi onal techniﬂues uch
as for exanpf®rRAP %g‘icBﬁl,m%tP BYFWORGHAYF SPHRES WHBRIP R OREPREAD 9fr om

t he t her ypl @sFédt GitesD| Al Ritthef ATRAABSISE thé ifveAtion e thae BeiRdmoplab@s | N
virtually free of surface defects that inpair the suitability of the

resin for demalingrpranpupésamanpsaiche pofesped iglosetrydates . fap by
di scl osed i S%,g%ﬁfoﬁﬁﬁt%ﬁe&aaingb&bwmﬁny hid Bito fbRled Giclts b}%feﬁ urface

defects incl C resin are in the formof transparé _
f1 uor esci ng waldingmethods. e epudRGSICOGEBBIPUF/ iFFENHON AGD@ORIB articles
produced by press molding methods may then be further processed, printed and/or

20 laser inscripted by conventional techniques, 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
25  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
30  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



o

- 5 - particle count of which portion that are 15 and 250 gmin size,
is up to 1.8 counts/g, said count being determ ned by exciting the
resi due reWRi29505268%ter filtering a solution of said pof§RFERBGHPEPES| n
nmet hyl ene chl oride through a Teflon fidier of 5 gmpore size at a
wavel engt h of 400-440 nm 25x overall magnification 5 and

i 'l um nat i onpdriigre céint 40 witidhl pofifth. thathiee POANACERONEN B Sz, $s witotiabl e for
maki ng filnms of inprqved optical properties. The termfilps normally

denot es mat _eﬁsquaFSQg, sHdcommipeing dé@F‘PE’G?’\%GH&?“W@ F@&Elegﬁg@fﬁglgéﬁer in
general rigi gy atsfaﬁhﬁ,wf@aia@argeérb%t@mmaﬁylase MNRHUL thrbgh h Meflhess
10 of the filnms i's preferably 50 to 1000 m Pparticul arII@lvj preferably
150 to 800 gfilterred S porsaiaciat & var¢lyngsh ef 4H0ati0ne.ZGxoyemanagnification he
filnms accord] - i | i - i oR; e
af or emsnté)oné'éng1q P '?%r[?ﬁgrslg&}éieogﬁpg@ugé%gﬁﬁg h’ éfyg&g%ﬁgaﬁea'ﬁs{u)% (1)? f‘)Payerg of
t he pol ycar bfilnes cfimaeoed dptiel p@ptdiies.i nvention. 15 Sheets within the
context of the invention generally have a thickness of 1.0 mmto
several cm preferably 1.0 nmto 4 cm in particular 1.0 min to 2.5
cm The | ar geke fehf MY BEMMy dehoted Baetifg tReay 6k esildfwaurnpaablhs Size
in the polyner granules, the greater is the probability_ of defect
sites on theshsgepercia asneralyigid and,theepforg cppnopbesoiled o vonpdie ThenBickness m
The qual 4y gfmt Rndloslbielnlysso'1Bod IRAbEEESINSELIMy 356 0A00 Al T LY
is signi W caﬁii Py redtﬁg’gﬁe Ityssvvas sur glr}llgl ngl'y found that .r?ot a{'ﬁlj
f1 uoresci ng permostipaichlady praferibly\R56éd 661 win. Bithe ithyagsardingtodhe of a
specific sizg, Particles.wth.a diangter. of >15 m.l.ead
o spr opor 1 ofEEp g N A P bl e ShertbRe e e sty s,
filmor shees plublligyref Riers bf theipslycabbeatts dveatdmglid thedbetmmibnant , or
| ar gest di mension of a fluorescing particle. In particular particles
of which dianeter is greater than 120 gmlead to defect sites on the
surface pf tBReeRNitMS R cohtdxbthe &V8Hton generally Rive ABRKNEE 00D AMIo | N
the light of the prior _art and the object therefore arose of 30
i denti fyi ng saverakemn preferably 2.8 nyn t¢ AeHe ippartieward O BAYoAS fovi di ng a
met hod for WD 20081052663PCT/ EP2007/ 009025 - 6 - detecting these
particles, and thus ultimately of providing a substrate material that
I's suitabl e Thelatdee thgroubet philuaéscqgatartickesiof elspedifigizegndbiepdymensi on
il ns. granules, the greater is the probability of defect sites on the surface of an extruded
20 film or sheet made therefrom. The quality of the product is thus impaired since the
surface quality is significantly 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 pum lead disproportionately to defect sites on the
surface of the extrusion film or sheet. Diameter in this context means the
25  dominant, or largest dimension of a fluorescing particle. In particular particles of
which diameter is greater than 120 pum 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

30 identifying the critical size of these particles and of providing a method for
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The present invention therefore relates in one enbodiment to

pol ycarbonate, 5 characterized in that the particle count of

t ranspar entVOr2008415866¢i ng particles of size between 15 anBCTERRIGHAPIIS
0.1 - 1.8 counts/g , neasured on the re&tdue renaining after
filtering a solution of the polycarbonate in nethylene chloride (the
uni t gram neagectingehaepaticledf and thysaMifeglof providing X aiiRtrete meferiul tat | M
or sheet), the filtering carried out through a Teflon filter with a 5
gm pore si zelS suible fs th Rredwsdion of avadisaively sl prads e msieaVEMEngt h of
400-440 rimand a 25x overall magnification with an illumnation tine
of 40 mllisec. The present invention also relates to such a

pol ycar bonat &he piseenp sivgrtionobersfose pditesyinond embedizient toipel ycatbanate,

pol ycar bopat g_a . 1 t hi .15 foo.
pol ycar bogr: at g‘?“%%%%?@ &na@étgﬁg %ﬁglﬁa %%tl 03% E)é‘{‘sg Eﬂ% éfreg‘gor{ Eas;%én_jg q%g%tl%eorfrsrloz Fe
t he present betwead 1 DmdrEl0gime$s @.0 -8 tovats{n| iyeaured ba e, resihee @atadiing ed

in that the rti.cl.e count. of _particles with article diameter of
120 15 not RO s S oolgson et e pefveeBhal nisiilie sifis by gt
invention rehRh@Shé An&iift BT PolySirbemHd) Wtk EmpleRaviR HIMIdr $BEkt), thd fiRdridshe
particle count of transparent fluorescing particles of size between

15 and 250 gfarried putthrpugh 5 TeBomfikergvitipsfum pase sige.and the fhoseseing upon
i nventi o, reLak i j: : of the
o ocoss o opRitior AaRARAOORMAG ALY IS SRR ARLE iG]

producti on ofllugxbatiesitiore ¢fi40msillisgs. wel | as an extrusion film
contai ni ng such a pol ycarbonate. 30 Furthernore the present invention
relates to a process for the production of extrusion fil s,
conprising Y& gt hventdhR(I8y RI0d 5B0idDycarbonategthe pellytarbghaseich a

I rbon | ender.i.n h It in film
pol ycar bonat geig ur(l:b%anechd .'Il'he ertm golggarlt)m{atetag u?ed ti’nroughout this text refers to

15 any of polycarbonate, copolycarbonate and polyestercarbonate.

Furthermore the present invention relates to such a polycarbonate, characterized in
that the particle count of particles with a particle diameter of >120 is not more
than 0.02 count/g.

20
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 pm is 0.1 - 1.5 counts/g.

25  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.

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

extrusion films, comprising
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c) cooling the nelt, 5 as well as an extrudate (filnms, sheets and
cabl e sheat hi ng%é obtained by this process. Furthernore the present
)

i nventi on PO 2AP¥E283 such an extrusion film characteri BEHERBOTH2Hat
it conprises at |east one |layer in which-bisphenol A based

pol ycar bonat e (BPA-PC), copol ycarbonate based on BPA and BPTMC ( Apece
pol ycarbonate, a product of Bayer Material Sci ence AG Leverkusen,
Germany), aromati ¢ pol yester carbqgnate or polyester block carbonate
was used as subst®at e HekiBESagh 2 polygsahanatey| ar “characterized in that a

bl end of BPA-PC v, h polistRstifs thaindiaRe M 15 pol ysiloxane was used
as substrate material, and the use of such extrusion filns for the

producti on of bl e®ds, ewdhgthemelt,ns, vehicle body parts, exterior
mrrors, bi | e phone casi ngs, nobile phone keypads or cover |ayers
for optical data storage media. 20 Furthernore the present invention
rel ates to aapweltasa dxuudab(filmy, sigerd apd cykiasheathirigs) shtdined bpaliiki cl e
count of 0.1 - 1.8 counts/g of fluorescing particles of size between
15 and 250 gf°%%Sf which a)linear polycarbonate is produced 25b)the
pol ycar bonate produced in step a) is analyzed for the particle count
of those of its fluorescing particles having sizes of 15 to 250 gm
c) steps a) Buthoyporethe prepra invgnijgn relateg|te @4&%@@ extusion Bbp.cbajgelierzast er s
residencgyti I : i artdGl f
01 1B colpatt KRS Alek ERAL A i Bispherdl B biiel pBRaBhae
250 gmis 30(HAPeAdcipelwadoniy basedOn RIS ACEIRBICCHEFR QO /cadooRs - 8

- as well as Su%ﬂct%f 0ocess, .ia whic GI ﬂevse%)l?u t he artlcg.e count

i C
of the parti APESIM T R erpazri FIRPE BT e &F anl nﬁfr"ﬂ PS8 %or e t han

0. 02 count/ gpoleéstdd cArbondte br palyested/block carbonate was used as substrate material, in
particular characterized in that a blend of BPA-PC with polyester siloxane or
15 polysiloxane was used as substrate material, and the use of such extrusion films
for the production of blends, sealing films, vehicle body parts, exterior mirrors,
mobile phone casings, mobile phone keypads or cover layers for optical data

storage media.

20  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

25 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

30 obtained in step b),
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Furthernore the present invention relates to such a process, in which
in step b) the S particle count is carried out by dissolving the
mat eri al | WORtHPAe chloride and filtering through a ReFEBHOTIPQE,
of 5 gmpore size at an excitation wave$ength of 400 - 440 nm and a
25x overall magnification with an illumnation time of 40 mllisec.
10 I'n this cenweltas ncha prosess, guetshiih step esbe pgticle goant of thet gaeticlesf | on
filter (at an.excitatiaon velength of 400 - .44 un and a, 25x
overal | mmgnPiTERET e SPEREEAT T |30 Readt GHes AR 092 e Fpdany s s
counted as " #ung@gint (in other words the counted particles nmay be one
particle itself or an _area of contiguous clustered particles - _baoth
will be countwdhez@opsibe EE?ﬁ?ﬁt)“?VGPHOIbWéﬂ%srfBé‘éﬁhr?éﬁf",’esﬁ’ﬁ’éW@éﬁﬁ‘ﬁﬂﬁﬁa b) the
process i 8§ ryfy Bl R G LaBivino it j ¥olek
Lrthor mor e F ol o S aF Bl e R i ing P pale R m ARG tflide and
pol yreri zat i Herpresbesigh fadieflon dilter offupemipore side 3 oh pxcitabiom atawelength of
Accordingl v e Bab XGALBARALG Ly S ahAER D RUO ARl Alhd 3F 4

ash evaporation stages and an aporat i on extruder,
charact eri zemhillisect hat in the first evaporation stage are the-
tenperature is 70 to 80C at 0.35 - 0.45 bar excess pressure, and in
the second evaporation stage the tenperature is 125 to 135C at 0.75 -

0. 85 bar 1@XCRsthisRoASSHOR a cORtiguols Hh&eﬁ&iﬂ%ﬁgﬁﬁ%ﬁ%@?&fmﬁ ffitef @R ah he
tenperature is 175- 185C at 1.85 - 1.95 bar excess pressure. In an

enbodi ment  ofxeitéoywardength kA Q0enditl nm apda 25 eneralbpagniBcationwitrrnany
two consecut Hl\eﬁﬁ]&ﬂ;l%t Atingd Hﬂ&%%ﬂ%tmrﬁécffse ”%&ﬁn (ilnrbtﬁer%cﬁﬁsgl?léed

enbodi ment t erence does not exceed 60C. In-a nore preferred
enbodi nent t kewnthdffagicdesonaibeenapiticx teekibr 58 @realofi cgmiguanotihsered
enbodi ment, jn.t.he {irst..evaporation st the te rature is about
75°C at 0. sPRifefs bpsurREABRNEH O0heCoH ol s LARREERb fp ot
evapor at 1Hn pioage if fua byenpetaicderctien.about 130C at 30 0.75 - 0.85 bar
excess pressure, and in the third evaporation stage the tenperature
is about 180C at 1.85 - 1.95 bar excess pressure. WO

2008/ 052663PE{ BRRALK7 {0 frthBrmorE N@laRds Sined) m d dMY@ifioh O he! ifettBcibln

further enbodi nent to such a process, in which a filtration nethod
wi th coupl edrlimenzation eesgssalor dhe ipsodushiom pé dpolxsatbenates dicgerdinght He

fluoresci ng pagldGidat ANdolaledSfilohbAS SHEMY & MsH%vafdrafdif Sagetnd an

producti on
20  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
25  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
30  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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" process may be controlled by this nmeasurenment nethod, so that a
substrate material with a | ow content of fluorescing particles may be
produced wWHGEH$$2658i t abl e for the production of qual i t BET/ERBI0H7/009025
hi gh-grade extrusion filns. 10 As nenti%ned above, in contrast to the
known Hi ac/ Royco measurenent, in the present case not opaque
particles such as dust or netal particles, but instead transparent,
fluorescing particles are detected and cl assified according to size.
The inventive nmethod detects inpurities that cannot be detected by

convent i onal TRegSsEhe IRBhtfon réfatek in MAFtHA}E SAbSRMBR tb Badh 4 §16cdss, ifwhich
extrusion process itself; introduces additional fluorescing particles

whi ch may | eadiltragion methpdavigieganpled aptomatad eviplugtionnis sgwlayadbencvisolatsse
addi tionad pgLty : 1 niyoa ﬂ@g] i i t amhers of
t he extrusi oﬁl gtugtegégﬁér&gﬁs asd]#lggrSﬂ%garrp @qitrﬂ%tolga %n’g%rﬁﬁg spged and
t he t enper at pnoeesg thayrvetcheirdled bydieis meahizemeaninzathotaso that pfubstoee
extrusion filmwd¢th the aforedesgribed fl uoresci articles.may be
attributed (AP Hithe rpeatar SER st mepaiIt ey RRrprin " s
resi dence tigmtableifesias podutteiRAiqaklitavedy high-SPadelRiriisd fitms0f the
starting materials 25 used, such as for exanple the purity of the

bi sphenol or solvent that are used, and in particular to the

af or enenfj ongdREEGRIASHORA, A EInRLS & ﬁﬁ%@%ﬁ%i&@ﬁ@ﬂoﬁﬁé&%&em@ﬁ{ lggor e

it is inportant to use raw materials which are as free as practically

possi bl e of presanbedsaant epaqueperidesmigh s dust at mel patitless butHpstesder nor e
t he cont am nat.j i el ’ i . | ihe earth
metal ions n%édsg%egoh?%ﬂgﬁcmtgl&%ﬁ? %tgﬁ%%égﬁlﬁggg%%@ﬁéE)Ossg;selmh as
for exanpl e Theinwasivemptiofd deheetspoipyriges thatl cahnoyibs det€rted By tonvantianas of
these influencing factors or also the WO

2008/ 052663PETHE ¥ 009025 - 10 - combination of these influencing
factors mmy cause the particle count of fluorescing bodies in the end
product, i.e, in the extrusion film _ to rise.

1t was also found that the film extrusion process itself, introduces additional

fluorescing particles which may lead to surface defects in the film. These number
or these additional particles may be minimized by adjusting the parameters of the
extrusion process, such as for example the calendering speed and the temperature

20  in the extruder.

The c-Ontamination 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
25  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
30  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



In order to obtain the inventive pol ycarbonates, a nunber of further
steps may be 5 taken. For exanple, the paraneters descri bed above may
be optim z¥® 2088K58¢%ér nror e, vari ous producti on bat ches nR§T/BROEHWEIRE
by the nethod descri bed above. Pol ycarlionates with particle counts
that reside outside the range according to the invention may be

screened out cafbinstsRbfftBise difiRhciRg FRRTEMaP Ealb tHefpatiftle it Her nor e
specific filtration nedia may be used so as to retain particles of 10

critical sizBuoressingbadics n fhoead prriich he-dRdhesiugioe Almdomsessur e,
concentration and tenperature nust be adjusted so that it is ensured,
with the aid of the nethod descri bed above, that the particle counts
are in the rbngdertoobtaii tig invsntiveepdlysashronites .2 mowmbendd further spape dnayttieon
processes. my, be timzed,with the aid.of, this prpcess .and the
cesst bt et P FniErnahtpie A Pt ol S0 RRRE e

15achi eved. BEuxtlaee@oten varitfus phrlucti@obaiches lay pe opektd B themdiheidescribed

transparent fluorescin articles, the be .separ.ated only w.th
difficulty he}waeeﬁol_rwaﬂﬁ% wiffhrarficle Eois GRS rgpide ?ﬁ@é@ﬂﬁmseacggrd@se_
at best onl ytd (8 iHvkhtidrBnhy Ve §cBdeRbd B8t 2BY uSQIYLHhEORAposks bt RirFied20 Thi s
applies for exanple to conventional thin-layer netal screens. This is

al so the casBurtifermpgee spesific §itvatiopmedifanty be wsed pe asstogeipin negtitesyofs mal | er

t han t he ap. i [ rti i r

pr essur obY and e PF7 s 1] b oot PR BAaRR RS ey obfecirfit end
particl es i nempes@ige nwist e ddmsstadesuthdt it ik absurdde wéth pizer did of e ndlyodeasi | y
pass through,cony ion filter fabrics with small re, dianeters.
Thus, | 25conyafieseeorf et e efels Sl e B e i piecfipEredhd e

bet ween 50 afidedthf. Oivealldite productioh pidtedsbemay paoptimized with thdwid pf disent

invention is therefore based _on providing, polycarbonates having the
properties ab@8%% iaﬁ‘gﬂle&c?%%‘gllm%ﬁf’f”oﬂiuoéﬁ&m&sﬁr %@'?%&@ﬁe"&gw&él?‘ﬁd’i‘?at es

to produge 3fMpheegXxtrusion filns according to the invention. W)

-

20081052663PCT/ EP2007/ 009025 - 11 -

On account of the rheological properties of these transparent fluorescing particles,
they may be separated only with difficulty however from the substrate material.
These particles are at best only insufficiently retained by conventional filters.

20  This applies for example to conventional thin-layer metal screens. This 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 resuit that these particles may
easily pass through conventional filter fabrics with small pore diameters. Thus,

25  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

30 the extrusion films according to the invention.
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The present invention furthernore relates to an extrusion film
contai ning a pol ycarbonate according to the invention, as well as to
an extrusi W® 20084R®ént ai ni ng a pol ycarbonat e accor di ng POI/EFRE07/009025
invention, characterized in that it conprises at |east one layer in
whi ch BPA- PC, copol ycarbonate based on BPA 5 and BPTMC ( Apec(r)

pol ycar bonat €he prefin®fhivehticH fuBBMSlordbl £és 18 bPek ORGSR M cdn@@hlEsen,
Germany), aromatic pol yester carbonate or polyester block carbonate,

was used as Belperpenete seperdinedp theineensioncrgotallen ton extarsipal filear bonat es
according t Och{ﬂ%ﬁnih? \éﬁgi}!c%ohée ﬁa{oli‘diﬁgto%%,hnjvgﬁt%eEhﬂétsfq‘iz%& GPfdi P9 O
al pofy S. or

the interfaci I'i zat1 on proce I'S process
pol ycar bonat eomsprisehatdesst dse Mesrdn wthéch BRYpiPO), sépplycartiohate basedrontBRt A

f f t,o H | i .
hysl oo of PR RE T areke RRB et Relhrodict O pver SRR e A
Publ i shers, Newrk(Rek Gedfriny), ardhatit polyestd?@hiboRdte Repdlgater bibak. 10,

"Condensati on Po é’rrers by Interfacial ,and Sol uti on 15 Met hods", Paul

I
W Morgan, | fAReNSES, Bigs Bsed 5 sPRateqmats@adl, vor k 1965, Chapter VIII, p.
325, to Drs. U Gigo, K Kircher and P.R-Miller "Polycarbonate"” in
Becker/ Braun, Kunststoff-Handbuch, Vol. 3/1, Polycarbonate,
Pol yacet al e, Tioprpduation of Gl polycothonstesaccoding tojthaisuentigaris eayrisdiontch,

o this B ol Reapime i u oo Rnic fltniblod pghibeaie I

to this process ation Ium-sa I sphenol
(or of a m xpalyeartednateaaynthasis b deprited lcspionshty mahe itesatarler oéfetence may bé | on

(or suspension akes placge Ln the presenc f an Lpnert organic

sol vent or sGf © Iﬂﬁ?‘éﬁ' é\?ﬂﬂ?ﬁ’ (F}gerr?ﬁ%“ge}%é’ﬁlﬁs i#rg‘g%‘?ar tes’_ _

ol i gocar bonar@lgmehR ehewrs, ovdl 0y, MBesscienic PUBliSHr New2BorlR 1868 BL 3NEH, B Y 1 N
t he organic 1g)hase, are condensed with the aid of suitable catalysts

to form hi ghPHmECREEFVae(Gntl, pepydenration dplyamess sbtsriagial and plutitngani c
phase. The ofQaRke, PEASK. L&rédn[‘ﬁltérk‘ciérﬁ@@'ﬁ@ltis@ngrs?ﬂgwt&g%k _@ﬂ&éﬁ%& gnat e

is isolated therefromby various working-up steps. e cont i nuous
producti on pVU&asd2f.de DsslU:CrigeoKaKércher anth @ R-Midler SRalpgarbonate” in

pol yneri zat | chkQF/BPa%ﬁ,SKhﬁsté%é‘ff-tﬁaﬁﬂt&%l Yot Yht POy EacbSHard, BE1REQHCT ' ON Of

t he substrat
Polyester, Celluloseester, Carl Hanser Verlag Munich, Vienna 1992, pp. 118-145

as well as to EP-A 0 517 044.

20
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

25  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.

30  The continuous production process for polycarbonate by the interfacial

polymerization process is particularly suitable for the production of the substrate



ol

WD 2008/052663PCT/ EP2007/ 009025 - 12 - material according to the
i nvention. A continuous reaction enploying a punping circulation =
react or asWoHaeBH&8i on react or and tubul ar react ors cOPGRER28¢]//009025
downstreamis particularly preferred. _32For the production of the
substrate material according to the invention the subsequent nature
and manner pal i
21501 mpor t anfieR dep Bl %Al R R rhfloPAE s palfpRie
sol ution takes:ulﬂtlaneea‘ctomm plosgemtion rasioton amhebuliacteketosmonhestrd i xt ur e
wi th a chl orghen ene corévgt of g 4~ 70 wt.% preferably 40 - 60
W.% In par ?Wgﬁ P i e BP9 %of the pol ycarbonate sol ution in
a thermal process, the so- caIIed flash process, is suitable. In this
case the congcentration, of the so ution and optionally al so
Cho’i sol 2 § oRPrHS PRESHIAMAIS TRREAE prishel yordinesh the RUeen tehe
solvent, in m&«‘:‘cﬁeﬁtrﬁhﬁéaﬁ@ﬁa‘éﬁ%r of EheliRIIMOAG T B [RIRBAONSBES APartitdlar
reIeaS|ng the pressure on the solvent (flashing).” This process is
wel | - known t@se mposenon skilled in the art; see also "Therm sche
Trennverfahren” (thermal separation processes), VCH Ver | agsanstal t
1988, p. 114. In the known flash process polynmer solutions are
repeat edl y heafeabiy [trb&Waporaﬂicbrgd)ﬁthepaﬂg&sbqummunientakes plpeframur es

above the boil..n oi nt .u nor and these

sol uti ong0 SsHFaPT g%ﬁe °r’i°’?’8 ﬁ%eCIPH%'H E"é‘?‘ #‘{oﬁ?%%fﬁe con%Pt ofen
flashed to a7war$$cﬁbreiréraalylmwe60ﬁfﬁﬁ&ﬂpmcﬁlafthewaﬁomoﬂ@fm pressure.
In this connection it may, be advant ageous not tog two | arge steps

in terms of P@wéb%m@l%@me#lwé RIP$es - ‘E?Hﬁ‘é:gﬁft%rpéf’?‘?ﬁﬁ %t ages,

but rather tgnﬁblgo%?tlﬁs &ae@ﬁstc%geenhrau&mthébagaepwm%a P%ha‘l’l&%l?sﬁss
regarding to small 25 tenperature fferenceS fromconcentrati on step

to concentr athlemlﬁtoap)fthﬂ? ndiyraer tgk@glacebaststlamgmﬁf the selwend, injvetich the
subsequepy | ?q%entt 1S l?rﬂ%rlec{ Wﬂ%@l F%a?ﬁng Gt eF a¥1'n %\% Yrths Yy&t r uder

is particularfy prere Foduct e substrate
mat eri al acc(tadhing). tThis Mcessvsweil-&nown tmypaeommm&mgm.rs seoalenpl oy

| tistage,, h.the te
i [T er encos bEIABERAT REPmatrr S0 Gt Seshuiod Drg-Bomeh V5ot evaesmmsitic
par ticularlyigegeperabln ﬂmtndwmash bﬁﬂe@%lyrﬁdi salildlbisd Rardpeatedly heated

I mportant to enpsure an effective concentration V% ration (}/\O
20081052663 PadeEpsight cxersp pressurg tp temperatures abovet oiling point under

20  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

25  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

30  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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in order to obtain a material of high quality in the concl uding
evaporation step, an evaporation extruder preferably being used for -
this purpo¥®. 200805468 s connection it is preferred if in PHEEPIPELU025
evaporation step the tenperatures are-790 - 80C at 0.35 - 0.45 bar
excess pressure, in the second evaporation step the tenperatures are
125 5 - 135Gpafrddl+d ébtamoa ﬁﬁeﬁﬂ%fﬁi@@ﬁ@ﬂ%ﬁ%ﬁcm&ﬂg eldpotdiRniship] £h
evaporation step are - 185C at 1. 85- 95 bar excess pressure.

The sol vent ¢\@9@r@ue@em;debprefeé¢béwb@ng Pwﬁmfewélsmu@ﬂs? bighisspppestioyit
pol ymer mel t _
Nt evapor ab 8T QUE1Pth B thilicBtionRlcpdf b TOT AR 41035 £
980 105, DE-®43Bar32065 pressure,in itteeymecortinapyretiat stepsth¢ Empsrau2s 7red25) |
falling-film oratio trusi on_eva tors.,or. b cti.on
Compact; oh (EBYRCGH RS u8S Bis R Biorraiets i A & eraldl 48P an
entrai nnment ggrROtPacdh 1383 Ni.05 bgaRceak pfasdken di oxi de, or under
application of a vacuum (EP-A 0 039 93 EP- A 0 256 003 US-A 4 423

207), al t er nkig spbyept psidyepay beremnyed frory the highly, cogeenirated pelyanes i
960) and heatinged ﬂ%%a\yeamc; sﬁé&@%ﬁ thelRelt Pfh wmﬁtmemdekﬁaﬁ 3

986 269, DE-A 20 53 876) onnection iIsolation means of
evapor at i on- 8,866 98&), EPHS Opﬁ'léfSéﬁ,rlé&-A @%M%Dﬁ'rmi*éri?eﬂ“i ighe¥erned, if
p055|ble by di t or
by usi ng d| sc‘ﬁg‘?rgeorse ru ers fgﬁ gﬁh&te&gérm ef | a S?’éaeg%qﬁoq&bgrbﬁo

ai r or underbpfrictignicempatioa I(HP-IAyO ws 4;50 opﬁormidy alsdevith the addisedofianen

additives nay be added to of, this,extrud

optionally qq?‘%@tﬁg)@téli‘ca’s"?é‘f[{?%eﬁlo ‘ﬁnmb‘f)e &F ¥R PPl g‘?'g %% the
extruder. SuifcabhgERLQYRED 06K @5@0@9 msom mdm (Ooey, aiternstplely sladby 0
as di phenols) for the 25 roductl on of pol ycar bonat es to be. used

according t oSQbﬁ@luﬁmtﬁlb?P‘Woﬁ EPHue 34 9 9@%&?@6&5“%%&!?% Frgidues in

resorcin Nl A&$isol
(bis- hyd?oxypbgﬁﬁﬁﬂgw gﬁéegs§]bjlﬂs1¥dm§?c?¥ggﬁ>§$p%le%u;f)a 1nl?&l |1ng$atlon

bi s( hydr oxyphjemﬁa;)&cﬁtehwmatlm eaitr(lﬂﬁrdtsmrslfphptny 1) - ket ones,

bi s- (hydr oxyphenyl) sul fones, bis-(hydroxyphenyl)- squOX|des,

a, a' - bi s-(hydroxyphenyl)- 30 diisopropyl benzenes as well as their

al kyl at ed, nGCdnﬁiBﬂr nakdeial Atobthimeddifposditderbyhhiteoggpivaiegoftbenmelifoliowed- 14

_2 ; ' gr gr E zeldh ¥ Oh‘i‘h?’g‘_ j_lsm%ﬁglﬁ% %{%lﬁté{p r%rorry which the material is spun in

1,1-Bis-pd- hﬁgbpﬁiﬂ%h@ﬂkﬁh}i fienylly&¥dtan &f exdruderd afe1(séd then additives may be
hydr oxyphenyg&c@r opane, 4- bi s- (4- hydr oxyphenyl) - 2- net hyl ut ane,

1, 3- bi s- [ 2- Im%rr@slyw&,rﬁmy sy ptralie Withithe e 95 stally

2,2-bis-(3- ane,
bi s- (3, 5-di @’ky%orjb h%%%%%ﬂg%g%)e@%gne

2, 2-bis(3, 5- dlnethyl 4- hydr oxyphenyl) - pr opane,
Bi s-(3,5-di . h
2. 3. bi b3, SoH g REGE ST Edhaa it LBRAn rofoped o se divbnole) forty
(3, 5-di nes hyﬂ:rodu&tyﬂrﬁxlyq)jhtﬂymibonﬁtes [ Ipysled Iaemzchn@to the fxivention include for
(4- hydr oxypheny1) - cy.cl ohexane . .
b o A s BRGSO, el AR B BRL ROV YBIE Tho
as wel |l as t hRbfiesNibid-k¥d@Sxyphenyl)-cycloaikanes, bis-(hydroxyphenyl)-sulfides, bis-
(hydroxyphenyl)-ethers, bis-(hydroxyphpenyl)-ketones, bis-(hydroxyphenyl)
sulfones, bis-(hydroxyphenyl)-suifoxides, a,a’-bis-(hydroxyphenyl)-
30 diisopropylbenzenes as well as their alkylated, nuclear alkylated and nuclear

halogenated compounds.



Particularly preferred di phenols are 4, 4'-di hydroxydi phenyl,

1, 1- bi s- (4- hydroxyphenyl) - phenyl et hane,

2, 2- bi s- ( AWRN2HY8IRYG8Reny 1) - propane, 2, 2-Bi x(3,5- 15 PCT/EP2007/009025
di met hy1- 4- hydr oxyphenyl) - pr opane, -14 -

1, 1- bi s- (4- hydroxypheny1l) - cycl ohexane and

1, 1- bi s- (4- hydr oxyphenyl) -3, 3, 5-tri net hyl cycl ohexane (bi sphenol TMC)
as well as their mxtures. These and further suitable diphenols are

ggi c r5 ilged f oﬁrﬁ&mdﬁiﬁehMS hiS-4/°- di?;cﬁcrﬂ@liﬁe&ylph%bﬁ—(@ﬂtydgﬁeﬂphéﬂﬁ)% -<on 1
in e .1no ne a ics o
Pol ycar bonat%‘?“ylPFﬂp %3%ﬁﬁg4ﬁ!§qué'ﬂfé‘fn§g]ﬂ%§9ﬁ%# ggé’d Y‘f) 28f f;

10211, and jyare:Bofenybpeiyanelo.dbil (4 Bondkosn qﬂmb@fan@ql,m@qponéte
25 Sci ence and T)gghnglllr)g Mar cel ( ker ﬂ%grk 2000, ‘B 72 ff.".

In the cdse thyeirfé(ynmgo@ 9@9%%9%@6@@%% %i?]?ﬁe@(ﬂle Wdrsed,

while in th K s
are used, %WH@WJ‘% g@'ggif%gﬁ Eﬁ@g&%‘i‘ e a ot ﬂynﬁ%ﬁg%@ggg and
auxiliary su@si—éxnmdgl-ddddwmhme-ﬁﬁpam@héé Selimpthyl-bdydonyphrenyat ed
With inpuriti or,) f

5008/ 05066 5 FTPRSZHE bR gt g TS Tk g gt 823(22 ‘%%P‘fth‘“ge’ RaP&%r age,
al though it {3s- &ha&qﬂms@h ddﬁ@pf ha@l)@-}mopﬁpbdnmm&r(n&lyﬂrdxlyphengge as
pure as 033| The of u na n.termnators required to
regulate(}hé3WL%§ H&Q ﬁff%s Gﬁﬂﬂﬁgﬂ% éﬁ%?“?éhéﬁﬂéh ols, in
particul ar phapatnol IME ds v&gmtdéltpg}leﬁg{megso- oct yl phenol , curryl phenol ,
their chlorocarbonic acid esters or acid chlorides of nnnocarboxyllc

acids or mxtures of these chain termnators, are added either
together wtg, t 84 g m”lﬁ4’ RRRSHR k. H)btlgﬂ reaction,
or at any sul %ﬁaﬂ@gﬁ?%ur?}r}\lgn ees n?%egl?s sﬂ]1 Fﬁng as glhosgene or
chl or ocar bonhalr@&giptienyl)-phenylethane, 2, 2-bls (4-hydxoxyphenyl)-propane 2,2-Bix(3,5-
15  dimethyl-4-hydroxyphenyl)-propane, 1,1-bis-(4-hydroxyphenyl)-cyclohexane and
1,1-bis-(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane (bisphenol TMC) as well

as their mixtures.

These and further suitable diphenols are described for example in US-A ~PS 2
20 999 835,3 148 172,2 991 273, 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. 28{f;
p. 102ff’, and in “D.G. Legrand, J.T. Bendler, Handbook of Polycarbonate
.25  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

30  synthesis, may be contaminated with impurities originating from their actual
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10 termnal groups are still present in the reaction m xture, or, in
the case of acid chlorides and chl orocarbonic acid esters used as
chai n t er nWRAPWUS26680 | ong as sufficient phenolic termHAERGPGHIV2DT
t he polynmer being fornmed are avail abl ejsPreferably the chain
term nator or term nators are however added after the phosgenation at
a site or at &Qﬁn t, but
15 the catal v&hgﬁ%?%ﬁ%gh %/An[q%ﬁ) Erirlela{tbgl egqu&g%gtd%géi{/%gtgnlggiagg before
t he cat al ystmatengettesarevs phretdsgossitilal yst, or in parallel thereto. The
catal ysts used in the interfacial polynerization process are tertiary
amnes, in particular triethylamne, tributylam ne, trioctylam ne,
N- et hyl pi perTKH fiénofbhctidfalrebbidytbmiinasisdedigred M fefulatrtivpmbofzcplar welight
quat ernary ammoni um salts such as, tet [aPut ? nmoni, u / .
tributyl benzgeh aﬁanneh?rm%kylphqnebr R aéﬁgﬁﬂ? meﬁivm%hea@ Jso-
-chloride / ek QEfARPIGHdes ofS
%%gﬁ@n% £ chmy! tﬁgﬁ(ﬂgﬁ&r sHbf RbBohicabRlsREd d+E

well as the conpounds correspondi ng to the ammoni um
conpounds. Thes@admpmhmm@s ermeixtiwescafithrse © aqntqm@mat%@mﬂdéd gidher y pi cal

i nterfacial 25 pol YRR ARLY O GELALY B SherifeAOMIBLEEH 4 £YAY | 201 €,

and are wel |l person sKi he art e cata ysts
may be addedsiitablietinttdiring, tha@n&lenm)douom axphosgeaeondﬂoﬂoyarbmec afd in

succession to the, synt hesi ti on |1y al so.before. t ation
but pref & ableymipat Fpupspze a‘?)hmte? 5%8%%‘?8‘ "o ¥ 3?@ Sras

conpound or p|¥hdds@ad emow&m%ﬁqmw&mb@éﬁmm&ﬁnmr@m Hdngat;s in
whi ch case 30 the catal ysts are preferably added before the osgene

is metered i suffigipet phaeelic terniapl ererpsehihe gbeingdagirdiaze ﬁ‘éﬂ'}la

place in bul g, eférﬁblg <ﬂ1 Il teﬁﬁ’im{t&%r tefhigktorsnd Howﬁeﬂﬁid‘edhh@f 188! Vent of
t he pol ycar bonat e esis, or also as aqueous solution, and in the

case of tertp]msgexmhnmeSa, s@sortahepmnam"mm whgrgmqsgenwlqnp@@gg@resent but
pref er abi ner@y a{sq% tyeth eQx?&teieF llﬁr rrl%( QQQ&&% hGfoRC i ca §ever aI

cat al yst anoun tota anount o cat aly

are neter ed tdgethtehﬁnhﬁfe @mwss,eardtﬁafrdneﬂnﬂterﬁorret ering procedures may be
adopted at different sites or at different tinmes. The total anpunt of
the catal ysts used is between 0.001 and 10 nol % referred to nol es of

bi sphenol s et @é{:ﬂgsts ﬁ§e‘ﬂflﬁ El%lhbéri@m@ﬂpdlﬁn&lﬁﬁbn Procepaatd tettiany dngines, in
preferably Opgr?mltﬂgr tnethylamme tributylamine, trioctylamine, N-ethylpiperidine, N-

20  methylpiperidine, N-i/n-propylpiperidine; quaternary ammonium salts such as
tetrabutyl ammonium- / 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

25  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

30  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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10 Honopol ycar bonates as well as copol ycarbonates are suitable. For
the production of copol ycarbonates according to the invention there
may al so D¥OJsBWS63 0 25 wt. % preferably 2.5 to 25 w .REYERIGOPUE t o
the total armount of diphenols to be e_n'p‘#pyed) of

pol ydi or ganosi | oxanes wi th hydroxyl -aryloxy term nal groups. These
are known (see for exanple US Paten . 419 .634) gd by
15 processesi& iRVt Pﬁ&FWQFXC@(g?%? f:"?lttta}?e%fh%r apl)sroo 1?8?%061 EQ%IP 6, BhO 15

pol ydi or ganaskd €b¢ SRS 28 tHel aaopeliva aslbowit sdds, prefersidy mieatalf or
exanple in DE-OS 33 34 782. Preferred, polycarbonates are, in addition
to bi sphenol aCNSW@rﬁﬂﬁtﬂ%QW%ﬁ@P%%?m‘il gge‘t'%é c@@%’&?%%?%ﬁg?@a@f

bi sphenol A uh h i thOtola? afhnt 6 chillySt dr€ theleed iREtheR ofEduesediffereiit

di phenol s, o%ﬂ%ﬁpshtgnofs ot her than tyﬁtre preferred or particularly
preferred dipttenad procedurgsamay kegdgpted at different sites or at different times. The
2,2-Bis(3,5-djbrono-4-hvdr PNERY Vb PW w19k Pofslr ey benene.
Furt her nore Bﬁ%g%r‘)f%r%g%t esggﬁﬁaew%gk'cé%gﬁ)}éster carbonates are
sui tabl e, i nmales pebitplexbRrentphryeé, pleferablyo®al for8 MOl Zpotic@arreprefirablnt i c
di carboxylic_acid di r% i des for the production of aromatic pol yester
car bonat es af-#> B’r%\"’@ bly the diacid chlorides of isophthalic acids,
terephthalic acid, diphenyl ether-4,4"- dicarboxylic acid and

napht hal ene- 2, 6-di carboxylic acid. 30 Particul arl

¢ _ .¥B§Er§l§erred are
m xt ur esl®bf Hpmopplaesrbontesian wiell ad sonofyqrehoppiehane sitabls. fFog fap production
terephthal i C?fat%hglyi:ﬂb&eﬁ@stdcgorﬁfntg% #3 iAnstiéR ibkre may di€o be hisedtiheg 25

production o ester carbonafes additlonallﬁ an acarbonic acid
hal i de, pr ef et.%hpseforhblyGeiio, 25i vet. % drefiereed tatherspalaraeyns aAfiphenods to be

derivatives. 5Suitabl.e ain t 1N 1] t he
aromatic pol %@PE‘F&@&PB@E&Y aélolgli:loé uegtéﬁ{hzhﬂlg?({xﬂ ?ﬁ'}rg t’ﬁgﬂﬁgn?é‘%ﬁ@g'

nment i oned MOTR¢L @Rt wnak&ofot beiniple B Maenad Bbh 634)ac mhydspeoducedsbyre |
as the acid chlorides of, aromatic c rbox%(li.c a idls onhi chy Ry,

opt i onal 1y bBIOSEHS: froMnan s 1tefaleE o 1 DG REQ ucé‘f’&‘?ﬁgoggloﬁ%/ leSEEn at ons,
as vel | as abiffiahkCopalyéatbod RA R EEEHNM foCexatiplt iaMPOSIEss34 182. The
anmount of chain term na?’ors is in each case 0.1 to 10 nol % referred
in the

Preferred polycarbonates are, in addition to bisphenol A homopolycarbonates,
also the copolycarbonates of bisphenol A with up to 15 mol %, referred to the

20  mole sum of 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

25  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, dipheny! ether-4,4’-

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

30 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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case of phenolic chain termnators to noles of diphenols, and in the

case of nonocarboxylic acid chloride chain termnators to nole

di car boxy! V€ 28U8/9§266% chl ori des. 15 The aronatic pol yest e‘FCT?:%PrzB‘BWé\?"e%
may al so contain incorporated aromaticifpydroxycarboxylic acids, or in
ot her words incorporated structural units derived fromaronmatic

hydr oxycar boxylic acids. 20 In the therrnoplastic aromatic pol yester
carbonates the proportion of carbonate structural units may vary
arbitraril y.hth@pmﬂmt'mhlqu pbbmstmmakmaddﬂﬁomﬂybma@l@@ amgbbalids, up to

100 | % i [ 8 % | f bl
Lo 50 mol o PPN BtFEt Reodinet pobarobraiid flliyge DS 3107 1P

carbonate groups. The ester fraction as well as the car bonat e

fraction of the aronatic polyester carbonates may be present .in.the
form of B ocRutable qhaw&emwataﬁsfwthsatoeacfm qfjthe %8‘%‘9%%‘5@?%3&"@1’0“%

2008/ 052663P( 1} ]é]‘ ?Qg HRQo8e eread%entlgﬁ'&i théhophbidls, 3Rb lﬂﬁéu%!ﬂd&b@éi’@&h& y

(eta rel) of omati ¢ polyeSter carbonates is in the ran 1 18
to 1.4, pr efmchcﬁtgrs as well apthe agid(dresiday efcar¢rnatscdtathqxah% agidls, oyhsc

pol yest er car 3%50)
5 The ther rm?ﬁ 13%1? ybé uc]))%@glte? bﬁ’qilyggﬁr Emklzé}gus& ﬁggrgit‘tg#%gdagr onat es
may be enpl Oadi;iﬂatlmdﬁ—\GnUﬁbﬂqcmbxylm aiddhioraley. m xt ures with one

anot her._ Copol ycarbonates in the context of the invention are in
parti cul K pol ydi or ganosi | oxane- pol ycar bonat e bl ock copol yners with a

wei ght aver agge dfoul? be ShHimfermBiathhd is (dch@hsed®R] tolD MOD%] fefefid, D ek,
preferably 20,000 to 80,000 (determ ned by gel chr onat ograghgf after

prior cali breast ehpheaghc ghaimteamimgipreiormeles &f pls, 204ip Hiefeee
structural wu o%(?c 389 Hig Zﬁloh@ Hairetefthin¥bord Yo FARELEH HeBhoxtyfic AdidW - %

and a conten I or gan05| oxane structural units of "about 25 to
2.5 w.% prdik:hlnait}d:w 15 to 3 w.% the block copol yners being

pr oduced %rom 15 pol ydi organosi | oxanes cont ai ni ng al pha-,

onega- bi & ydroxyaryl oxy term nal groups with a degree of

pol yner i zat i Phe Bomafic polyestdGrbonates maghlsy c@flaindn@@porated aromatic

hydroxycarboxylic acids, or in other words incorporated structural units derived

from aromatic hydroxycarboxylic acids.

20 Inthe thermoplastic aromatic polyester carbonates the proportion of carbonate

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

25  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.
30



The pol ydi or ganosi | oxane- pol ycar bonat e bl ock copol yners nay al so be a
m xture of pol ydi organosi | oxane-pol ycarbonate bl ock copolynmers with
convent i on3O 2084@H6ssi | oxane-free, thernopl astic pol ycarbwEatwzyoshize
total content of pol ydi organosil oxane Sig uct ural units in this

m xture being ca. 2.5 to 25 w.% Such

pol ydi or ganosi | oxane- pol ycat bonat e bl .ock . copol yner re characterized
in that t heysﬂtlzlgrﬁ%ial"ﬁ3 Sgﬁl%ﬂé"s&ﬁls'r@?r ﬁﬁ*‘ﬁeﬁﬁ’q%‘@ p8§'838tﬁra9?ﬂb(5'ra e
carbonat e 25sligafige]. 88 toun tiefeigblyaANd2 @18 (ReRhrRain Skibns of 0.5 g of

pol ydi or ganosi { oxanes, cont.ai nin ryloxy termnal gr ougg 2) . Such

a !
pol ydi or gano@PYEsErarensptzda 1 B0 AH ok misthyddne chigas sabwtionat own f or
exanple fromUS-PS 3 189 662, US-PS 3 821 325 and US-PS 3 832 419. -
19 - Preferred pol ydi organosi | oxane- pol ycar bonate bl ock copol yners

are produéed Thy theameplpsity aperngiin polpcankonites audpadyestsn catbonates mapbea- |

onega- bishy : -.ar wi.t h, ot her di phenols in the
conventi onal q%%o%@de%%?ﬁgg%%el%éggﬁ@rﬁaw% Oﬁjﬁgmg‘gﬁbl e interfacial
pol ynmeri zati on process (see in this regard H 5 Schnell, Chem stry
and Physics Pol ycar bonat.es Pol Rev. .,Vol ., I X . 27 if,
Intersci ence%ﬁﬁﬁF%ﬁ%‘?ﬁgesﬁﬁ\%ﬁeﬁ?PEX{%‘h? ImvepHon, e }“cPaBtF"p”gaﬁe bi f unct i onal
phenolic rea@b@ﬂbﬁg&@éillﬁaﬁ&?@l@ﬂarb&a@@ﬂbcl@cﬁ)%a@lyﬁﬁréwklﬁﬁaW%?glﬁ@%r

r

accordi ngpto the invention of aromatic carbonate structural units and

di or ganodPI omplerylar sveighs (Vyg of pa 181008 e 2005008, prefesahily 0.0 ¥ 9000 x anes
containing a 2o rgg% 1 gpgli})gr ] wn
for exanple #@g%n%%é% %ag%ﬁl?éwa I gﬂ%ﬂa f%iﬁ&g}g% ﬂgﬂggggéé?@}?he
descri bed submmaticsarpanae stahcturall BnifFivd abaldi76 ite97. D vt.&6 direfembly 85¢p¥a@s t o

prol ong the Y |ife or.the.color.(stabilizers S| i t he
processi ng (gﬁg)f’/’ a?lrg 3°?t§?te°af§8P@écgﬁ?nso?ﬂé’iaﬂwElf reliua#tﬁ 8&%0 ﬁ?ﬂ(’[%}l cs)
or to mﬁt c hdp?gﬁ,gméfymwhlﬁrto B%%%e&eMCFmepdlim&s b&iﬁ]@@ﬁ(&ﬁxcéc} frp@act

st rengt i rs, such as rubbers; ane retardants,  colorants,

ol ass fi Bar s polvtsrimeulonars @Pmnwyﬁ%eora%ﬁﬁgaﬁwﬁmwm|tmmli n

arbitrary m %tdbpesitra @gi%wf?biymeﬁaiﬁdﬁ!ﬁrﬂ‘&f5qat1 00T préfea8hy dtolgne
polymer nelt and, nore specifically, directly during the isolation of
the polyner or also after the nelting of granular material in a

so-cal | ed coRpeYRRRgAbaRxahdpdPtAbGRM G Qfol | 5 ixthfe! !
m xtures may beﬂggde% as a SOEFPC}? é} e. as powg(é , 1é)sral{@’s Iggrgr%F?ﬁ)t(%gt he
pol ynmer nel t of pelydinrganesilowane-polycarbonate block copolymers with conventional

20  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
25  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.
30
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25 of metering is the use of master batches or m xtures of master

bat ches of the additives or additive m xtures. Sui tabl e additives

are descriwegusgszaganpl e in "Additives for Plastics HaPEBBRAO7/ @A

Murphy, Elsevier, Oxford 1999", and ingPlastics Additives Handbook,

Hans 30 Zweifel, Hanser, Mnich 2001". WO

2008/ 052663PCTLEP 025., - - ' i O] mal
brlfd a%ggggo%%né?ﬂ%aﬁgpgpgfgb&ngag% tgﬂa@équwmra pPRlcdd

stabilizers arefo €no
al kyl t hi omet feydtfnpandidorghydiloxmencontsiniap dipai-k yinage dishydraxyaiyioyes,

t ocopherol s, hydroxyl ated thiodi phenyl .ethers,. al.kylideng 5

bi sphenol s, §Ting] i et ey iR ot SFbioBL iRt o Bepople
nmal onat es, a5 RBR%kA Lo INSASYDRRENL AP fUTRARAS on hrokesti(§iR 16 eiPREAdI.
acyl am nghenol s, esters

of f 3- (3, 5 Di Sehaell, Chergistryiand Riyvsiey phRelyrarprnaiss Salymea e, VesPoms 27 1,

of f3- (5-ter tﬁ%g&#@ﬁﬁ% YRR H@g M 26 BP{hg!%‘(ijPExn 'tng} pI‘fc‘%%l?J s of

0-(3,5-dicyc exy ydr oxypheny opl oni ¢ aci esters '
3, 5-Di - t ert - tzattydts Yeing dhasey pheaty lcaseaoitiat 11 @otedt acamiditegstodiie invention
fl-(3,5-Di-tert-butyl-A4-hydrox enyl .0pi oni,C_.aci.d,

t hi osyner gi s?é"’}m‘?@‘é%??ﬂé‘ﬂ? % f’%’%qalﬁﬁ? %qdoéﬂ%%'bﬁl?’gsu%%dmfﬁgéh ﬁﬁeci):rr?m'es,
benzof uranones and i ndol i nones. Organi ¢ phosphites, phosphonates
and posphanes are _preferred, general]y E ose in %5§Q£ch tqe organic
radi cal s1¢onSPdtPabyslipneanasiigxasrs pRBPPEGIPhEp PPEEAP )Y SUBEY 0%t ed
aromati ¢ radieg@lnl oBRRSRERhbwn AfiedSmPREIPUSE AbGya, and whol Iy or
partially esterified phosphates or phosphites are suitable as

conpl exi ng agents for heavy netals and for 20neutralising traces of
al kali. Sui ' - Ll re 2-(2'-
hydr oxypheny}%gé\‘gso d??%%%ﬁltgg?le E@ié;éégoxy eg%r‘zbg%/ﬁlgér%gg%gg téas%l%r s of
substituted and unsubstituted benzoic acids, acrylates, sterically

hi nder ed, am nes am . 25and 2. 8. —

o (25 hy b Dy oS eLaaRieEs ET5sde Prolonadhy S Bt 1%z o e bei ng

preferred. (stabilizers), to simplify the processing (e.g. mold release agents, flow auxiliaries,

antistatics) or to match the polymer properties to specific stresses (impact strength

modifiers, such as rubbers; flame retardants, colorants, glass fibers).

20  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

25  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 19997, and in “Plastics Additives Handbook, Hans
30 Zweifel, Hanser, Munich 2001”.



Pol ypr opyl ene gl ycols alone or in conbination with for exanple

sul fones or sul fonam des nmay be used as stabilizers agai nst danmage
caused by YWOrA/S$E. 30 These and ot her stabilizers neBCHBEPEEYI02S
indi vidual l'y or in conbination and addeg.in the aforenentioned forns
to the polynmer. WD 2008/ 052663PCT/ EP2007/ 009025 -21 - In addition

Drocesst N9 Al N0 PR, ANF RS S ABeTulu ot Sliigte agents,

general ly defivatives 0 ng- c atty acids y be added.
Pentaerythritol tetrastearate and gl ycerol nonostearate for exanple

are preferre They are,used i.ndivi duall I .as._a M Xtur

preferably i glka}?teﬁraamphg?(ﬁﬁaga’?%ﬂpr%glf ’gTyfgfo_rngqu%S %"r%ea?kr?%astgd of
the conposi t hffoquintinedRb&phtalEhydibiylated thibdashdnyli edesss, allgliges phat e
esters, i.e. triphen Inﬁhos hat e, resorcingl di phosphoric, acid
esters, bY onbiprheagls >5/:|“ npdS R hepanRayaes: ggdr%y td malP8kSs phor i ¢

aci d esters, mlaﬁlgﬁg H%r?g%%'iﬁ%ﬁn‘ Q@{a@}tﬁgziﬁ@&)rﬁﬁgﬁﬁﬁg@@@ﬁﬂﬁiﬁhe@g,ml I

as preferably salts’ o orinated organic sulfonic acids. Suitable
i mpact nodi f esters oBP-63,5Rietdit-dutyl-deltyiderxyphanypropfoniccish esters of B-(5-tert-

styreneacrylonitrile or -methvl . me (VA VeRN8a -k A
Fubber s wi { HOGYEHPedon ST PRI RRIA ke, oA RIT PORIORRR 1, |,
acryl at e r ubhgirexyphetyiprefivsid acid, everyf 3,m@iam—lvhtarl—é-lnvdrcmwheambce_:tic

G ot tod b AR AC YT DB P RO bHp T
Furthernore godsohépists, setdfidhri tntxaRAisCplbgifited andplsEphdiitesy | nor gani c
pi gnents, or 20" | R absorbers, may be added individually, as a mxture

or al so i n cbenspRuanonss gidiRdelingBes. i zers, gl ass fibers, (hollow) glass
spheres and inorganic fillers. To produce the filnms, sheets and cable
sheat hi ngs the conponents are m xed and conpounded nornmal |y at

t enper at ur es Ooganirapho2@f @ss pho3Pi®Gatoy andepnsphants am prderxed; gersrallyfthesefin| ngs

may be sgpoth.o ne_or. bot.h.si des t . ' or
otructur g0 S5REY SreblieapbtnEL SR B oF R S Bbyclh) sibflftea OF
have a thi ckapssmtitialitdld) umto 1, 000 um Depending on the area of
application, they may al so be thicker.

Phosphoric acids mentioned above, and wholly or partially esterified phosphates

or phosphites are suitable as complexing agents for heavy metals and for

20  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,

25 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.
30 These and other stabilizers may be used individually or in combination and added

in the aforementioned forms to the polymer.



- 22 - The polycarbonate filnms may al so involve nulti-layer fil s,
conprising at least two solid noldings, for exanple filnms which have
been produ¥@R0BPsE%Er usion. In this case the fil s accddEVERFIQ7G08RE
invention are fornmed fromat |east twagpal yner |ayers. 5 To produce
films by extrusion the polycarbonate granular material is fed to the
filling funnel of an extruder and passes through the latter into the
pl astici zation system consisting of a screw and cylinder. 10 The
conveyance ahdadditidn prgcesfing mexilivy enbistancesaduels apinaldgeleasetagents, generally

pl asti ci zati gn. syste Th | astics nelt, is.forged thraough s|

die. Afil teﬁ? V lﬁ‘ég\ﬁr}lé%r}g'émﬁbﬁﬁyﬁﬂ ,maé[tbaetaﬁgﬁ‘grien%e%ogﬁegﬁ%%a{% and
further strugidglaterslahbisostoatatder atanggad paetmar Miepardglsasd individwdilyon
systemand the slot die. The nelt |eaving the nozzle passes to a
smoot hi ng® caPedeRixtuRreiershly ngnpmeynt b 191 1wk’ wiared & §1°| 8#ss ghp
of 15 the S"R{EtcB' gsigghender. The shape is fixed finally by cooling
and specifically alternately on the snobothing rollers and in the
anbi ent at nosphere. The further devices and equi pnent serve for the

: Cation ._ Do . T e ;
the. ext r uded Taeie T BE RS A0 Res BBt el Ph AP b bSO
be co- extr udedoictoptphbdsphibrieacid astédschromine-comtaining conepamndsmarch af ur t her

ext ruder The co-extrusion neJt(s).is/are,conbined in speci al

co- ext r Ul on CREIHER PUBRREATLES Eh rTBEES OGO IPORED R o

CO- ext r usi onppREZhehatRIL HET adlrtrabiesaltBoNfligHRtddak ganid Wi fepcasidsuded
| ayer nay be applied to one as well as to both sides of the base

| ayer. A subsequent 25 processing of the filns may be carried out by

t her mof orm ng},}ﬁ){bl@ﬁﬁﬂacpﬁgﬁﬁﬂi@ﬁta&%tﬁie%f)@&%iﬁfﬁgﬁm gyispeh as the

application of scratch-resistant coatings, water-repellent |ayers and
ot her funct i eeralonitdlear sethyl meThpsrylate.cathyilene-mropylersau withamefied-onor e

detail hegeinatter by . t he |, oW {t; 1S
oo 95! DS bl A Ao S RS AT Bty e
E;(A]ICV:DL ES CGe _nﬁ{eﬂ{acr:j?@e Fr fiyiens a&yrﬁhmé]arﬁateypans?_arlir;gtsﬂgxqm:aﬁﬂ ad:rgllao:fo nt tent

o uorescin rticles.is carri u ilterin .rel evan

pol ycar bonat é‘g‘%”P&?}ﬁ ‘@%h aqaﬁg%m&ﬂ}ﬁn&?f@ﬁw%%ﬁreﬁtwgﬁ%? I h a Teflon
filter of 5 pmpore size. The filter discs are dried in a vacuum and

protected by means of a cover against anmbient dust. After filtration
the filter sEprbermoracoleranticMchys ergans dyes o PiSnents Af iR g¥He pigments, or

m croscopg frRELLRbSS 45 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
25  extruder.

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

structured.

30  The polycarbonate films according to the invention may have a thickness from 50
pm to 1,000 um. Depending on the area of application, they may also be thicker.



10 Germany. The scanning is carried out at an excitation wavel ength
of 400-440 rim an illumnation tine of 40 mllisec per scan, as well
as a 25x owerzagiospmdni ficati on. The fluorescing parti clBSI/ER2807/009025
detected and the data are eval uated usb?g an i mage processing

sof tware (KS 30030fromZe|ss AG) . y particles with a
characteri st I or. re d, h

particles, Jgﬁsﬂ‘?c:i ("f"o‘ri‘ﬁl;e}l als'%d @9@%&1@1 %Yégpﬁel%ts &%[F%Z“ (%0

par anet ers fawo sfofhﬂ@ﬂicdmﬁ]s tforeexhimply g ividchiave bedrqsoduwd adjextsusgoch. §n
that they ar as th neters of surface fects of

bar i Gl 65 1 olBiRFAoHF IS AcoPUE G OF mypuEL AT BEmef BBt SR Frasbymer
(characteri sfagscol or) are determ ned with an Axi ocam HRc digital

col or canera from Zei ss AG i ncorporated in an Podoplan 2 m croscope
from Zei s AG 20 according to the HSI (Hue, Saturation, I ntensity)
col or nodel . rggg% %‘eﬁﬁp arn Qidat e

Bi | dver ar bei ?Jﬂg" ﬁ‘l%ﬁ%%m lrm%gl gl ta 3‘%2{39%8%:9 ragée55|a§egla%8tf PC s) by
Hans- Jur gen ftiinkifodte] ofahdixernder\Ahd Ipesses hoaEh the lattérantocheplagicizatien

fl uorescing ticles is asured a hue val ue of on average ca.
80 (froma n%ﬁ{eﬁhﬁ‘f’%’%%mtg(??gsﬁ%aﬁﬁﬁ‘?’%ﬁ% a color saturation of on
average 25 150 digits (mninumO to maxi num 190) and a col or

intensit}/ of _an average 190 digits (froma_m ni numl%'?so t o, a maxi mum
255) ar el§ oukhe copyeyanse ard pelbing of theanateria takes placs injthg plasticlzghpn as f or
exanpl € dust gy exhi Pid p1kies ¥Rl 4eRrel t&%ugﬂ-ﬂ-ao(éléomﬁteﬁng'd%% %Qﬁ@t to a
maxi mum 160),” vari ous color saturation values froma mninmmof O
digits to a mp,rﬁnhooaryzmslrmegm@ts anddughes siregtuiahpastsgnaybegrapged3 0
average 70 d fr i ) e
scanni ng of b&w%%l {he elgﬁ g}{%%ge fslﬁcﬁtdger %@%ﬂe%géégtmﬂg

aut omat i cal | pasgésgtoa sgmnﬁnngcralemm riHel fec! furmmgsdcqs@lwb ag&e(rﬂ&irgsp 8(G) .

The surface defects.in the ext,rusion i oWs: a
Snor o ofS £ sRRomind srlate” THeshbsia e HEE S RpHR FRLBRAEEIB 1
the filmto BeerhdivgohitBoéngsbthihp kdllespand ig the?anﬂilaﬁedndsﬁihﬁe.l Tabfurthesk.
The light intensity_ is > 1,000 Lux, Care should be taken {.0 ensure
that the sanﬁ%cewl@ seuipmentseive for the transpptatings the applicglipn pf prpteciiye

ot her cont an‘ﬁﬁﬁ%&helogﬂﬁ @Ifme%tr{lﬁl& Sisf ace must be free from
scratches. The l'ight desk is inclined at an angle of 45. The distance

of the light 10 source to the material sanple is ca. 100 cm The

oo . LB oS S b She Bl 1

naked eye. 0 seconds ent defects
are not ed aneameway theghe o‘fln&)relﬁnﬁ]er exdfudesf &bt so-eftnsioemelt(@) i8/amm i s
determ ned, and, co vertedt‘ ﬁee numger, of def eciitt?l ‘%}ar nR.. 15 Exaﬂrrp
1 (exanpl e aCUBPHFhER 4 SRk PAOn GHFPtsrhmeeant g PRy &ipasrsril
pol ycar bonat golegtridsicithiized t@geﬂaer KOmithealiSnatet Al Tae takxtpadey 1Bt mayi on
process. For this purpose a punping ci rc | ation reactor and two

resi dence ti heapRisaiePRe asvelkasto be qlﬁ'eéé’ thedatlaysrod SPsg¥ENtar e used.

The 25  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

30 following examples, though it is not restricted to these.
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20 bi sphenol ate sol ution (bisphenol A), chlorobenzene and net hyl ene
chloride as well as phosgene are netered into the punping circul ation
reactor, VWWOrz80%u3eep3are reacted, sodi um hydroxi de sol ut PGHERRKANESE

al so being netered into the punping ci.pgul ati on reactor. An

addi ti onal anmount of sodi um hydroxide solution is netered in upstream
of the first residence reactor and gRgvaeg term nator solution 25
(solution of phenol in nethylene chlforirde) 1s netered in. The

catal yst is added upstream of the second residence reactor.

N-et hyl pi per &.di 06, heobgdpas catalyst. After the residence reactors

t he polycarbwmé-}é—rs—gies'ent in the formof a 16% solution in a

m xture of chl orobenzene and di chl oronethane (1:1 by weight). This 30
solution js ncent r at by .evaporati.qn i n.t hree .evaporat.i op, st ages.
This ie rboelEamp RThePHES PRGTe Are eS8 e riheR o
concent r at i Oflt&itpthé PévanVdIZEPSAR2eMHZR(dikRZA0 AR ethardhthroughe

sol ution may be apgropri ately degassed_ i n_the downstream evaporation

extruder. TheTelemblenaf it pareizes e Sler dites aradnss niatgorsn apb
so-called "f}aaied B H0Ms oPa lcaveté Qg;gﬁs& IRV Rht tlﬂ.fst.tﬂﬁersﬁ’lltr‘éﬁéﬁ tR¥ilkhe

flash method hi ghly“concentrate l'ynmer nmelts are obtained. In the
known flash prficesscpuiofiransotioplan? Sueresceneqaieresdpye fiemtZeiss iller a
slight exgesg pre ?%ﬁsé&nine“i??&%%a%&sat%?%ﬁtaﬁ{l? 9\%1% oPRoMaoyffler
normal pfessure and these {6 I'ONns, super-hea ed Wi respect to
nor mal pr essai #undnaichhmne 61 Aahilisec ptoscan, ve sellas a5k owanll pr essur e,

e.g. normal pressure. Ip this case the polycarbgnafe sol ution is
heat ed at 0. HBARCH e e hotsting ATt Eedbeeted 20d ftafh 57 AR 1 o
74C and t henydih@sRshdeProrekdiBg sdfvRes I{S300 10 ldgh BESPAC) cvaRYaaidean
stage the solution is heated to 129C at 0. 8bar excess pressure, and

then flashedvith ardrisgieripiceenion (gee helpvoiee eqynted, ivedprarerioethemagielehe
Flashed 1o nornar (orafplelfi, fle duPerfl, THECHR PRSI o REoldi e
evapor at i on 8xorespieg patidesagpdiuated do that B8P @edheisame @ the paametgrsdit he
resin is gr aguurjfa%g %gfects of particles found on films. The color properties of the particles
(characteristic color) are determined with an Axiocam HRc digital color camera
from Zeiss AG incorporated in an Axioplan 2 microscope from Zeiss AG
20  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
25 150 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 particles, 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

30 average 70 digits (from a minimum of 20 to a maximum of 120). The scanning of
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50 g of this granular material are dissolved in 700 m of

di chl oronet hane 20 (Li Chrosol ve; Merck: 1.06044 K33506244 430) and
filtered tWORUP5266Tef |l on filter nenbrane (Bola filter PENBPAHIHKIIBS
inn pore dianmeter; depth: 1 mmfrom Bohj,ender GrbH, D 97947
Giinsfeld). The evaluation of the particles retained on the filter
Is carried oyt e | -abov. ' n,, e ' ing a
fl uor escenceﬂlﬁisgff%cgecocﬁ)%ée lﬁﬁ%elgg >g<d é‘é‘/%ru %qa%#%l%%?%g@ﬁ%%ﬁ%@ggé °

i | lum nat i onmi¢roscopbehgé(ZeisslAGsec per scan. The fl uorescence

i nvestigation shows 1.02 counts/g. The fluorescence investigation for
particles > 120 inn shows 0.02 count/g. WO

2008/ 052663PEé SRAE ARG the-ex@fision filif aRUvileaEd NS wdea@EmPIRGf above

is extruded to forma filmhaving a width of 1340 mm This

pol ycar bohat 8za88 ma xfkh m iy dakepet thgstartofpeoh stip of theBim ¢ bs yestigatedooy

1.2 kg), mea 18 i sSBEBbo Haedc
i ncl uded an Z‘E{SS%HE%C[\%)\P %h&g()ﬁsglrlg\?vqggﬁ %I%Tgl?efng#iesr (D) and aarleengt h
of 41x D. Thehwmid bxtakerctouesre shad dyasmiptegsurfaoceds nat affscted dyyidost, head; 10
-a slot die @f 1500 mmw dth: a three-raller, snpothing.cal ender with
2hor L zont al Sperpans &7 pilkEkohuartindtl o dofingR ing PRI R RE R o ¢
by 45 with gespes! The lHgheddRnd kel at aRaigdd bB45°1 The GistadcelefMhe Hetitor
appl ying protective filmop both sides; 15-a draw- of f_ device; %
coi ling ég at FQce to the material sample is ca. 100’ cm. The observation distance is 50-70
cm. Observation is carried out with the naked eye. The observation time is 300
seconds. All evident defects are noted and recorded. The number of defects of

size > 0.3 mm is determined, and converted to the number of defects per m”.

15 Example 1 (example according to the invention)

In the following experiment polycarbonate is produced by a continuous interfacial
polymerization process. For this purpose a pumping circulation reactor and two
residence time reactors as well as three evaporation stages are used. The

20  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

25  (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
30 solution is concentrated by evaporation in three evaporation stages. This is

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



The melt passes fromthe nozzle to the snoothing cal ender, the
tollers of which have the tenperature specified in Table 1. The final
shapi ng armlocowstszegs of the 20 materi al takes place on tII/ERPBETEPAT
cal ender. The filmis then renoved andjgransported by a draw off
device, a protective filmis applied on both sides, follow ng which

the filmis . - I p Wak :
Tenper at ure %@(F ?@3@?{1@{%Eg%h%xagﬁ%%sﬁﬁpqgér% ureéﬁggl glfaitlgrrl] head
290C Tenper a¢ntrden (Bl evagtiration/stape? 8@ oPerad@CeRdingtte trab-calpeabiflagh”
extruder 67 rrnﬁe{ﬂbcjl Tenperature roller 1 85C Tenperature roller 2

5  Inthe removal of the solvent by the flash method highly concentrated polymer
melts are obtained. In the known flash process polymer solutions are repeatedly
heated 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 into a vessel at lower pressure, e.g. normal pressure.

10
In this case the polycarbonate solution is heated at 0.4 bar excess pressure in the
first evaporation stage to 74°C and then flashed to normal pressure. In the second
evaporation stage the solution is heated to 129°C at 0.8bar excess pressure and
then flashed to normal pressure. In the third evaporation stage the solution is

15 heated to 178°C at 1.9 bar excess pressure and then flashed to normal pressure.

The solution is then fed into an evaporation extruder and evaporated at 350°C and
at 0.1 bar, and the resin is granulated.
50 g of this granular material are dissolved in 700 m! of dichloromethane

20  (LiChrosolv®; Merck: 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.



99C Tenperature roller 3 141C WD 2008/ 052663PCTI EP20071009025 - 27 -
Process paraneters Cal ender speed 4.16 m m n Throughput 335.6
kg/ hour Fiwen2es®61663430 nun The eval uati on and assessmRSGWERPOTIIRYW2LS

filmby the method described above shawg.104 surface defects per n2.
5

The polycarbonate described above is extruded to form a film having a width of
1340 mm. This polycarbonate has a melt volume rate (MVR) of 6 c¢m’/10 minutes
(300°C/ 1.2 kg), measured according to ISO 1133.

5  The equipment used included

- an extruder with a screw of 105 mm diameter (D) and a length of 41x D.
The screw includes a degassing zone;
- a deflection head;
10 - a slot die of 1500 mm width;
- a three-roller smoothing calender with a horizontal roller arrangement, the
third roller being swivellable by + 45° with respect to the horizontal;
- a roller table;
- a device for applying protective film on both sides;
15 - a draw-off device;

- a coiling station.

The melt passes from the nozzle to the smoothing calender, the rollers of which

have the temperature specified in Table 1. The final shaping and cooling of the
20  material takes place on the smoothing calender. The film is then removed and

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 -2706°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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Exanpl e 2 (conparison exanple) The pol ycarbonate is produced as
described in Exanple 1. However, the pressure and the tenperature in
the first WOapBNaI®dn stage are 63C at 0.4 bar excess IRETEREGHIN2S | n
t he second evaporation stage are 119C.a%-.0.8 bar excess pressure and
in the third evaporation stage are 176C at 1.9 bar excess pressure.
Thi s pol ycargmor ' M 1S evaporatgd as descri bed in EXanpl €
at 350C in jan g%%&?ﬁ#’?{&?extruder and kthen granulated. 15 50”8 of
t hi s granul [aCalemieespertl are di ssol ved in ikﬁ)@lrnimirof di chl ororret hane

(Li Chr osol vig—Merek—1-06044—K33506244H#3) f HHtered—through—a
Teflon filtje/PRE8HPPENe (Bola, 5 um pore ﬁﬁ’aq.[]égﬁgur depth: 1 nm). The
eval uation OfhREqm@articres retained on[i4s@ddnl ter 1s carried out gs
descri bed ahove via an automated detection using a fluorescence
m croscope. The result of the investigation gave 20 2.22 counts/g.
The production of the filmof Exanple 2 is carried out essentially as
described in Exanple 1. The exact adjustnents are given in Table 2.
The pol ycar bbinedvaluadsn anddséssmentnfithe Bireby GvR)ctinfd d:soni@l hBove shews
(300C/ 1. 2 kg SE%S %ﬁgcordi ng to 251SO 1133. WO
2008/ 052663 1 BP0 B¥d1: 28 - The equi pment used consists of an
extruder gMth a screw of 105 nmdianmeter (D) and a length of 41x D
The screw i ncl udes a dega35| ng zone; 5a deflection head; a slot die
of 1500 nmm wiX B AMRPEHot hi ng cal ender with a horizontal
roller arrangenent, the th| rd roller being swvellable by 45 vvlth
respect to the horizontal;

The polycarbonate i is produced as described in Example 1. However, the pressure

and the temperature in the first evaporation stage are 63°C at 0.4 bar excess

10  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.

15 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 -

20  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 em>/10 mins (300°C/1.2 kg) measured according to
25 ISO1133.
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aroller table; 10 -a device for applying protective filmon both
sides; a drawoff device; a coiling station. The nelt passes fromthe
nozzl e t o WAGWSABWHhi ng cal ender, the rollers of whi ch BG/ARRRWE/0pH2S
tenperature specified in Table 2. The-BBral shaping and cooling of
the material takes place on the snoothing calender. The filmis then
renmoved and Tﬁéﬁﬁﬂﬁﬁ&ﬁdmﬁmxﬂﬁdﬁaﬂkOff device, a protective filmis
applied on both sides, following which the filmis wound into a coil.
Tabl e 2 Process paraneters Tenperature extruder Z1 - Z9 255C - 270C

Tenperature defl egtd. dgﬁg& 2&3&-{13?&@%3{ HaReRPEZ) Mdalengtdd41399C -

300C Rot ati onal speed o xt ruder
The screw includes a degassing zone;
5 - a deflection head,

- a slot die of 1500 mm width;
- a three-roller smoothing calender with a horizontal roller arrangement, the
third roller being swivellable by + 45° with respect to the horizontal;
- a roller table;
10 - a device for applying protective film on both sides;
- a draw-off device;

- a coiling station.

The melt passes from the nozzle to the smoothing calender, the rollers of which
15  have the temperature specified in Table 2. The final shaping and cooling of the

material takes place on the smoothing calender. The film is then removed and

transported by a draw-off device, a protective 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

20



67 mn-' Tenperature roller 1 85C Tenperature roller 2 99C
Tenperature roller 3 141C Cal ender speed 4.2 mmn Throughput 333.1
kg/ hour FiWEh2048@52663 hi ckness 1430 mm WD 20081052663 PCTHEERFOY/09%39 25
- 29 - The surface defects in the corr@8ponding filmare 232 surface
defects per n2.

The surface defects in the corresponding film are 232 surface defects per m>,

It is found therefore that the substrate material according to the invention leads to

an extrusion film with significantly fewer surface defects.

Although the invention has been described in detail in the foregoing for the purpose
of illustration, it is to be understood that such detail is solely for that purpose and that
variations may be made therein by those skilled in the art without departing from the

spirit and scope of the invention except as it may be limited by the claims.



It is found therefore that the substrate material according to the
invention leads to an extrusion filmwth significantly fewer surface

defects. Although the invention has been described in detail in the
foregoing for the purpose of illustration, it is to be understood
that such detail is solely for that purpose and that variations may

be made therein by those skilled in the art w thout departing from
the spirit and scope of the invention3éxcept as it may be limted by
the clains. -30- CLAIMS: 1. A continuous interfacial polynerization
process feorAmsaduci ng pol ycarbonate the inprovenent conprising

i solating the pol ycarbonate in three flash stages and an evaporation
ext ruder , 1.chatantih@iusziatkriatial pakmihgation nrecasufoe produching polySirbdrlass he
st age i s ifprdvemBaC cainplsidd isoldtingSthieapolgoatiesmitep ire Siswe eflaahdsthdess and an
t enper at usvaponatibiextaglen chafdcterizedtia digatitise ttRpetaturk 35 BedirstBlastbstag® isSH
bar excests §iXressures - &b bdresxcessppreaswre eandrthé hempdratuce fl thehsesbiad) fasts
175 to 185@eats 12.586-135.0%5t b5 X 88 bsr pxaess pressure2 andi\ther isopssature in the
accor di nghirdfladhadtagelis 1Wh &r H5C ahé. 86 e mPerbar exaesslpfebsurence bet ween any
two consecutive flash stages does not exceed 60C. 3. A process
accor di ng2.thoprebessmactordingeto eiaim &, vhereirathe demperatiesidifférence: betyken any two
aut onmat edcosvegutivg flash stagesore peidxcogrd 8hCi sol ates the fl uoresci ng
particles and classifies themin order of size. 4. A process

accor di ngd-th Prcassaccordipteioetlaim hevinseip calilbalient reethpd uilb ¢qupled guiomadssk
pol ycar bowatuatioe & emelaygsh ivdiighgiseletesspa flueneseing gpidisles ggd stassifies &em ime
particl e ¥8efff sBe- which portion that are between 15 and 250 pmin
size, is up to 1.8 counts/g, said count bei nq determ ned by exciting
the resi dhe® r%‘?fﬁsﬁiaﬁg,c’féf"ﬂetﬂ ¢laim dr R 8151 BRlYGIRPQtes giaguced is a linear
pol ycar boRPAcarioRalReiehp| MPrisNG JFangRarER BHRPSCHIGTRAT GRS, g PaRticlsscasnt gl
pore si zeVieh BOAY H1a g}ttl‘?t%?erh a0 g>¢ Hin 1D slgegig dpe 1. 15(9. 531, Gount
and i |1 urRSRa ABlEMEin £ &Xgding; Ihe j regidue r%“a'@‘ rf’éﬁ eﬁ' a%r B r¥pYign 14 said

im 4, RANEPBOReten lepg £hlogidpthioudh & f ‘Lf%.uabper £9 2t &
Cha M e “ﬁgvﬂﬁi)fgggmE%P\é%%@@@&%&%ﬂ ymingtion i SGIE
accordi ng5t cICaiSm4 rvxllner(()ai ith . artiictéa c%u t oi% 0.% - %r'95 an 0.
count s/ o el Rt R R B g o S an 002

6. A process according to claim 4, wherein the particle count is 0.1 - 1.5 counts/g and
the particles have diameters of 15 to 250 pum.



