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polycarbonate, optionally comprising mould-release agent, for example petaerythritol tetrastearate
and glycerol monostearate, preferably in an amount of from 0.02 to 1% by weight. Both of the

compounds mentioned are within the group of additives 1-8 according to the invention. The usual
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here if at least one of the core foils or of the topfoils has a very favourable tendency towards

adhesion during the lamination process. The result can be an accelerated process of producing the
said foil composites. Furthermore, there is an improvement in the adhesion of the topfoils on the
core foil. The said core foil can be a transparent and/or coloured foil, and can have good
15  mechanical properties. The topfoils can moreover be laser-printable. 1t is therefore preferable here

to use polycarbonate.

However, foils composed of polycarbonate have the disadvantage of a high processing temperature
in the lamination process. Furthermore, a prolonged period is needed for lamination of the foils.
The result is prolongation of the lamination cycles described above, and a requirement for long
20  production times. Delamination can also occur during use of the finished foil laminate, because of

inadequate adhesion between the foils.

It was therefore an object to provide a foil which can produce a multilayer system and which
complies with the requirements for good mechanical properties and which, when compared with
the prior art, exhibits improved laminatability, improved adhesion during lamination, and improved
25  processability. At the same time, the said improved foil is intended to comply with possible

requirements for transparency, colourability and laser-printability.

Surprisingly, the object was achieved via provision of a multilayer composite material which is
characterized in that it has at least one foil/layer comprising polycarbonate or copolycarbonate, and
in that the polycarbonate or copolycarbonate also comprises one or more additives selected from

30  the group of the compounds of the general formulae (1) to (8):
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in which

- Rl have been selected independently of one another from the group consisting of
C10-C25-alkyl-, C10-C25-alkoxy-, and C10-C25-alkyl-substituted aryl, where the
expression “C10-C25-alkyl™ represents a linear or branched hydrocarbon moiety having

10 from 10 to 25 carbon atoms, in particular linear C12-C20-alkyl and very particularly
pentadecyl, and where the expression “C10-C25-alkyl-substituted aryl” represents a phenyl
or naphtyl moiety substituted with C10-C25-alkyl moieties,

- R2 have been selected independently of one another selected from the group of C10-C25-
alkylearbonyl or hydrogen and

15 - R3 have been selected independently of one another selected from the group of C10-25-
alkyl,

where the expression “C10-C25-alky]l” in R2 and R3 represents a linear or branched hydrocarbon
moiety having from 10 to 25 carbon atoms, in particnlar linear C12-C20-alky] and very particularly
C12-C18-alkyl.
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preferably have average molar masses Mw of from 18 000 to 40 000 g/mol, preferably from 26 000

to 36 000 g/mol and in particular from 28 000 to 35 000 g/mol, determined via gel permeation
chromatography (GPC) using polycarbonate as calibration substance.

25 Examples of diphenols suitable for the production of the polycarbonates to be used are
hydroquinone, resorcinol, dihydroxybiphenyl, bis(hydroxyphenyljalkanes, bis(hydroxyphenyl)-
cycloalkanes, bis(hydroxyphenyl) sulphides, bis(thydroxyphenyl) ethers, bis(hydroxyphenyl)
ketones,  bis(thydroxyphenyl)  sulphones,  bis(hydroxyphenyl)  sulphoxides, oo~
bis(thydroxyphenyl)diisopropylbenzenes, and also the alkylated, including ring-alkylated, and ring-

30  halogenated compounds derived from these.

Preferred diphenols are 4,4'-dihydroxybiphenyl, 2,2-bis(4-hydroxyphenyl)-1-phenylpropane, 1,1-
bis(4-hydroxyphenyl)phenylethane, 2,2-bis(4-hydroxyphenyl)propane, 2,4-bis(4-hydroxyphenyl)-
2-methylbutane, 1,3-bis[2-(4-hydroxyphenyl)-2-propyllbenzene (bisphenol M), bis(3,5-dimethyl-4-
hydroxypbenyl)methane,  2,2-bis(3,5-dimethyl-4-hydroxyphenyl)propane,  bis(3,5-dimethyl-4-

35  hydroxyphenyl) sulphone, 2,4-bis(3,5-dimethyl-4-hydroxyphenyl)-2-methylbutane, 1,3-bis[2-(3,5-
dimethyl-4-hydroxyphenyl)-2-propylibenzene and 1,1-bis(4-hydroxyphenyl}-3,3,5-
trimethyleyclohexane (bisphenol TMC).
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of Polyc ar b@m@lenﬁmen@ehmng' the bbmﬁ:leggsﬁacﬂbh Tie Iusuae;h ha@rtniﬂewolsoqdmaqma;ols,
pp. 72ff. I

di phenol |s ugcg}j&l%rll}% ?fﬁﬁt hgéﬁggag@){ggga ﬁg %glg%%)%g%ﬁ%fntgﬁe%ma&g Sar gfthe gyl
of di phenol §h]aﬂéﬂ5used and it is self-evident here that the

bi sphenol s used, like all of the other chem cals and auxiliaries

added to th%x&ﬁiﬁl&ﬁ@fsdoﬁaercﬁ&lﬁa éoﬂﬂourﬁ@-&ah@éﬁ%ec&% B4Vl xhie® B B¥rel fMnolic hydroxy
i npuriti ?S derivi ng from the synthesis, handling and storage of these
corrpouno3 ARG is desirable to operate with raw nmaterial s of
maxi mum purity. 20 To control nol ecul ar wei ght, rnonofinctional

phenol s can phleragheiipl, exanpl es bei ng phenol, p-tertbutyl phenol,

i sooet yl phengj roformc esters of these or
acyl chlori ges ogtH{:rD %@gﬁgﬁi&?}i&@e&ﬁf?ﬂggé% 'of m xtures of these. The
amount of cHd- mféﬂrﬁm@ftrtﬁ%bydr@iyphwﬂ)i@ﬂ’tm@ase from0.1 to 10 nol %

based, in the cagserpiodMRapRenpld ¢ chain termnnators, on noles of
di phenol S. Tﬁiz E)sr:ag%uct F%i% of the polycarbonates to be used can

35 1 1 ,1-tri(4-hydroxyphenyl)ethane,
tri(4-hydroxyphenyl)phenylmethane,

2,2-bis(4,4-bis(4-hydroxyphenyl)cyclohexyl]propane,



WD 2010/ 089042PCT/ EP2010/ 000462 -7- 5

2, 4- bi s(4- hy¥P3I8&%2% i sopr opyl ) phenol , PCT/EP2010/000462
tetra(4- hyci roxyphenyOrnet hane. Sone of t’te ot her trifunctional
conmpounds are 2, 4-di hydroxybenzoic acid, trirnesic acid, cyanuric
chloride and . i

3, 3- bi s( 3- merhRjH-aydigraplseylisarrAagypbepolpx 0- 2, 3- di hydr oi ndol e.

Preferred brangiiaax efbs.

3, 3- bi s( 3- net hgﬁyg%h%re%%(%phenyl) - 2- 0X0- 2, 3-di hydr oi ndol e (MK) 10and
1,1,1-tri (4-hydr enyfl ethane (THPE)., Preferred pol ycarbonates, )
al ongsi de bisg 8ﬁ@¥gﬁeﬁ%ﬁ’ﬂfﬂﬂ“ 8 %‘H&t%ﬁ,mﬁﬁ’@g?ﬁg’%%ﬁﬁéc%%wﬂ Sygpric
bi sphenol A chilotifte angh 3,8 bis{Bmeth}1% hydasgtenn)-1-to-1 DiiRydréidody. anount of

di phenol s, of diphenols other than those nentioned as preferred or

particul arl f ' addi tives, can _have been adnod xed wit

t he pol ycar %6%\%&&?%@@% %\égﬁ?et%l %‘é%g}gsg% ﬁ%ﬁ%@fﬁ% (‘ﬂﬁ%"?’(}’gs ’éoe% g%y %mé{gle &BK)
pr ol ong 18er ¢ b1, itfi(@-hydroxswhénybetkeas ETHRE).our f ast ness (stabilizers), to
sinplify processing (e.g. further noul d-rel ease agents as nentioned

above, fl owpadstlsed paiptasinatd, Qloﬁ’ﬁﬁgbﬁﬂhen&%ﬁd?ﬁop@l?@a%oﬁit&s?&e afe chy Pycarbonates of
properties of thelfgfl, mer to particular stresses (inpact nodifiers

such as r ubls&pRenok up tor 1§ rmepkias lpsed o tas fptaknalar gionator fiphanals,)of diphenols other

addi tives camm@sedetidnddaehfetb@briprtioilardybréayeddesi red mxture or in a
plurality of different 20 m xtures to the polyner nelt, and

specifically,direct].y during isolation. qf tr}% ol r or.else after
nel ting of &aflf“éstaéél{l%es\ﬁﬁ v ee‘%ﬁc%edé‘%thgbecpé’ %E?P&fégg“ b . The form

in which the additives here, or a m xture of these, can be added to
the pol yider Adition ofiaddisives brates ¢f prolohg ekrvief lifgowtie meregse colburiisingss (stabdlizas), to
met eri ng MetPodaSes RSk a@alsméu@;daszcgq u,}t%-l ';%Pgétiog%f%h%w%%g&, iistatic

the additives, or an additive mxture. able a I'Ves ar
descri bed byewé). aforagapiasion of the propriiesiof B pplymerrtp petticdey shesas ket miasifisrs,

Mur phy, El suinak ribf¥E; Mafle 2388mss, dofburahis #dst fifteddi ti ves Handbook, Han
Zwei fel, Hanser, Minich, 2001". Exanples of suitable antioxidants or

heat stabilizers are:. al]cy).ated. ophenol s, .al yl thionethyl] phenqgl s
hydr oqui non ?S"éfi‘?lg‘iﬁszﬁme{ie %{9‘84 ’88‘&%??3?&?“%‘@ eSEed PHEFESI € o 5l qt Sifbent
t hi odi pleeny Imietivee tosthe pdlymey el ome sprcisipAgdrkaly dOring iNlatdh df the Pedstlor else after
conpounds, £ b | at ed jal onates, arpmati c.hydroxy .c ounds
triazine conrybeghn%@g?éﬁfééé? giﬁ‘?%ﬁsbp ehé %?oméJgF%erm§ st(tﬁ"CThyfgm SR T4 s here,
3- (3, 5-di -t er & aiitery bf Bedayain bx yfshetoyhe Phopr orit candeititht obwlid wEpafded 8¢ ¢Hrelt.
tert-butyl- ar QXY= 3- i oni b f s

i b(3,5-di cyé?g%lexy.l-rﬁi-% nﬁﬁ?ﬁoﬁxhég r %%9%} 5%9‘{ f‘%lr"g‘%%m cég’g{“g% Ogg]teeacrldsm%e?’ oran
3, 5-di -t ert -agditiyamiatnrey dr oxyphenyl acetic acid, am des of
f335(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid, suitable

t hi osynessgi Safiabls alaaReAsY dedtibXdydait &, exaﬂﬁ@e in “Additives for Plastics Handbook, John

201 42P EP201 462
01070890 l\glrréahy, El(gev%r,o(())xofor 19997, in “Plastics Additives Handbook, Hans Zweifel, Hanser, Munich,

20017,

Examples of suitable antioxidants or heat stabilizers are:

alkylated monophenols, alylthiomethylphenols, hydroquinones, alkylated hydroquinones,
30  tocopherols, hydroxylated thiodiphenyl ethers, alkylidene bisphenols, O-, N- and S-benzyl

compounds, hydroxybenzylated malonates, aromatic hydroxy compounds, triazine compounds,
acylaminophenols, esters of [B-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid, esters of B-(5-
tert-butyl-4-hydroxy-3-methylphenyl)propionic ~ acid, esters of §-(3,5-dicyclohexyl-4-
hydroxyphenyl)propionic acid, esters of 3,5-di-tert-butyl-4-hydroxyphenylacetic acid, amides of -
35 (3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid, suitable thiosynergists, secondary antioxidants,



-8- 5 phosphites and phosphonites, benzofuranones and indolinones.

Pr ef er ence §§D§¢W@ﬁmﬁé organi ¢ phosphltes phosphonat es aR@T/EF2010/000462
phosphanes, and nostly to those in which8the organic nmoieties are
conposed entirely or to sonme extent of optionally substituted

aromatic noi eties Sui tabl e conpl exi ng agents for heavy netals
and for ?hepmﬁﬂ¥¢%¥ﬂi%R$%W$Wﬁb@m%ﬁﬂﬁPHWWﬂéﬁadﬁpmﬁre o/ mLOphosphori ¢
acids, or fully or partially esterified phosphates or phosphites.

Sui tabl e |i Bﬂferélt:@f@lglh}eﬁ% Srnﬁrhyp@éﬁﬁt%@%ﬁo%};hoﬁit@s and phosphanes, and mostly to those in
2- (2'-hydro§%ﬁ€eﬁ%ggbenzotrlazoles g%¥rox benzophenones,  esters of
substi t ut ed el f“f’tit‘?d”f)éﬂ‘%?ﬂs%d of tpcsopeatriagt ols préiopally| ﬁ“?smfed
hi nder ed amdboinetsc maxtiRel des, 2. 8. 2-(2-hydroxyphenyl)-1, 3,5-triazines.
Preference is even to substituted benzotri azol es. 15 Pol ypropyl ene

gl ycol s can al.one atbon. with for exanple,. ..

2l phones: ot BESRERSROER £t Bef T Ibs 8 i el SESHER ittt
radi ati @. mnamﬂdsmrlfeﬂy Q;tpaballyl cgteriBed phosplmtes wsglobsphitel. vi dual |y or in
conbi nati on and can be in any of the forns nentioned when they are
added to th y S me pdapt.. adgdisti

phosphat e egtg@% n?%g. %?%p %nytﬁﬁ og%ﬁ% ?%SO?%?H gﬁhﬁﬂbmmmanEs
di phosphat e?- I RHOPREORISPATAS: NESHES @érﬁﬁb‘-‘tﬁ alﬁh@ﬁsuh%imﬁ?do PEFgicedrids, acrylates,
phosphori c &Sﬁcﬁﬂﬁm&&é&rﬁhﬂb@tﬁﬁnﬁkd g@@(gh@%&ﬁ&@t}d,ﬂlﬂ% bRoRleRS s given
and al so preferabl salts of fluorinated or gani ¢ ‘sul phoni ¢ aci ds.
Sui t abl e i nfPatbstbdibFArezoie but adi ene rubber with grafted-on
styrene-acrylonitrile or nethyl nethacrylate, ethyl ene-propyl ene

r ubber s 15 t Rolgsrafylead -gholsaheibe uaéﬂwldﬁei étein @hdiphticinaith Uoy kxaZdpRC BylbiRnes or
rubbers mnth ra n ate or rene-acrylonitrile,
and |nterpene§td?&%§’§|agggﬁ%ma aéP e&?é“ﬁ@?ﬁ@?ﬁ§lmnth graft ed- on

nmet hyl nmet hacrylate or styrene-acrylonitrile. Colourants can al so be
added, exanphess atsbothey stobidiag eandhpessedindipicoatiyror én combiinatiergandi con e granytof the
or it absoRREE Sentlohl WiloHHRY kb addel tnBhotizihe, OF €lse in a

combi nation with stabilizers, with glass fibres, with (hollow) glass
beads, or with_ jngQrganic flllers It s also OSSIb|e tq use carbon

bl ack as 3o§6‘tﬁ’tﬂ| 6 ve-sgigrdapiy dditiy® rares phaspafe; esrf?ﬁacﬁ Jfiebegyl phogpbats; resorcinol
t hensel ges @iphospltats) GlonfivaddntdiningVaafpOinds, tsidef Wwdmindel plovddric eél&l brommated

peci {1 cal | ) EREFALAY, BLRE R UAGCOr HeCTbes 2L PRl o5 suphoni

acids.

Suitable impact modifiers are butadiene rubber with grafied-on styrene-acrylonitrile or methyl

methacrylate, ethylene-propylene rubbers with grafted-on maleic anhydride, ethyl and butyl
25  acrylate rubbers with grafted-on methyl methacrylate or styrene-acrylonitrile, and interpenetrating

siloxane and acrylate networks with grafted-on methyl methacrylate or styrene-acrylonitrile,

Colourants can also be added, examples being organic dyes or pigments or inorganic pigments, or

IR absorbers, individually, in a mixture, or else in a combination with stabilizers, with glass fibres,

with (bollow) glass beads, or with inorganic fillers. It is also possible to use carbon black as
30  additive.

Various layer-specific functions of the foils themselves can be achieved via various types of
additives.

As exterior layer, the polycarbonate layer of the invention can comprise a laser-sensitive additive.

A suitable additive is carbon black or a dye that absorbs infrared light.



wavel engt h na a. col our change or a colour transition

pl ace at thé”Bc?i”fﬂ’ 89942 mpact of the laser on the surface B?Tﬁ?@omm(’““ﬁ?‘
material, and high-clarity, high-cont rast 7 nscri ptions and mar ki ngs
are obtained. Parti cuI arly suitable additives are col our pignments and
netal salts, copper dr oxi de phosphate 10 irjodin earl -lustre

pi gment  dbt AYMabitaad %6 Farse)s freeifival thk widgygussd i%!c‘f’ | 5plid-sizip dapers with

bl ack. The Relegof 06t e S oldelthidsY 65 RN XM dkks b6 a@&leé;@ﬁf&%ﬁéc@ofme
of the invention is in particular of the order of magnitude froma

few parts péssengrobe suiast Ofﬁb%%ﬂatileﬁ%an#ﬁ@hﬁ&m% Bighaonias msgrRbipnsond pppskings are
i nvention caBtamk&0 conprise further inorganic fillers. Exanples of
suitable inorganic fillers for achieving an opaque or translucent

Dor T outar iRt AR HE ColoR ke i Bl P oty ofide phgpptate
titanitéde, an@ﬂmlasaearla]lukal pignmant dital@letcsmnﬁrcglly Graun Mgreld, @l @pecﬁllj( phamﬁﬁack
of calcium Qe %Eﬁnltlg}th % {Icﬁl@e@ aciaz?i;:étf 1!:{1 t%t ﬁol%éar l{):?z{ Z fclfe mv ntlo nggargcu&lar of

and are nmai nIy conpose erial suc ni-um di oxl
bari um sul pHiagtades btmagnitys ofifiora b fear prats paré 0006 atlnast0% proporti on of
the filler can be heterogeneous. By way of exanple, there can al so be

a modi fier q%%s@&r%atb 1@&}%@5&.&@@5& éah gxrso c&&nﬁyﬁm& i aﬁmﬂ% EExalulpfes of

actual filler can alsg have been provid a surface fier,

e.g. Wth a Spitagkeeinoreagip ¢ fles &fo@@@@ﬁgﬁnapwwog Hragsleqgptf a@lw?hon%? layer are
any ot hes negdinfch@inal m&gﬂdjﬁgmén& in"FRFRWIEr Bétalfbi BétalCRIRA bidRiak biudhiniheh Rxides,
t he pol ycarb nat e. aﬁnﬂ]a ‘? ﬁ(tlculfir enbodi nent, the pol ycarbonate,

| ayer conpri‘5€% tft?l’tlésml g7 @\kplipmetal salts, epg, Larhonates or Spiphaifs of galgium or barium.
i nor ganihc f &ﬂtﬂﬂsmrﬁbu%atwﬁmfs:c 46 B memfageﬁedus il £¢ akab (}bzrfpb@ﬁlo?_ a nutdpial/endell as
25 wei ght, rticul a efer ro 0 30% wei ght.. One. o

the pr ocesse? ‘g‘ 1@)er‘}ﬁ'p 'ﬂ’ﬂ&lf]ﬁ’é taﬁoéleﬁg%z\?c?i[?ﬂ%]ﬁ&t gg‘:as{tSPg’gmﬁ%ﬁ&%%ﬂ“ can
the foils orbetetercgmadsBy vl of ekaniild) éherentae pif@led dodifiedsized With the actual filler.

p5c0s Jor g LIS UL L LA I B .
Chem stry aﬂd’iﬂ’ﬁ% with agfochrsing eidr Wm%ﬁ@aaﬂp@i Witheany Rthei modifierMplordegto improve
| nt er sci enc %r FM}I do&.g%{bﬁaty Naw ﬂ?@ﬁé&c&%@ﬁﬁt@ o ogbgl:r)]afrﬁc[ﬂ Eﬁbqﬁgnfg lf%gﬁélycarb onate

Revi ews, Vol ndensati on Pol yners by I'nterfacia ution
Met hods" Pd%ﬂ“%ﬁpﬂﬁﬁﬁﬁﬁwml%x&esm ence Publishers, New York 1965,

Chapt er VIII p. 325, to Dres. U Gigo, K Klrcher and P.R- Ml ler

';1 POldﬁcar bon@th;e anioﬁntaﬁ(tifd;iafd?lfnatgﬁblc Eﬂﬂ@ﬁﬁﬂﬁfﬂofybﬁmliﬂuﬁgpfeﬂﬁ@t £68 2 to 50% by
andbook]., Vo 0 te tal e, Polyester,

Cel | ul o?é;est“éer‘éf“f ﬁﬁlﬁf}éﬁ}y%ﬁéﬁ%g%g gl“i/%ojgya‘?’/?gq‘gpol yesters, cellul ose
esters], Carl Hauser Verlag Munich, Vienna 1992, pp. 118 145 35 and

al so to EP- O Bip MSGSAscﬁ)ﬁOdinglctD@ thmlwab@aps wdesssd for He Sddiotmextruded

salt of a b'f?ﬂ}? BQing I@Jciapfnr?@es%%Eo%&sgfforclﬂtﬁc%fzﬁgéolg&mgﬁl »ﬁbcl% Iaesc:nbed in

agueous- al kal'1 ne so ution (or suspension tia
and i s phosdesditarae: Phwishe! cpaende irferense may bs medette gy Seknels Ch@luetemnd YSICS of

sol vent i xtmy%arbyﬁates @of)ﬁfcpﬁeﬁev&qulng m?séﬁnceﬁhﬁlsﬁérg RGAFhe @964651; 33 1, 10
formed, present nmainly i'n the organic_phase, are condensed with

aid of s tﬁ?ﬂ@%ﬁf‘&q"?s\’@ 10@ Bcﬁlﬁ%atwpaﬂbw b Integfaciglandypalution Mcthods” PaulW
pol ycar bonatm&gan, WL r2hod MMG%EP&QWSO@@% vrmof $50ioS5e4. V[@Cbhgb K.

o C BBe rel P M WS Rao e BrsGelt St SRt (s
Sui tabl e pr amﬁﬁeaq Volmb FBel, [Pfoﬁﬁatﬁtﬁﬂa&n Péifyacktale, p@&emﬂrdmmaéeestetr@a@cm&es

Tterfact al TSP PR, | PR RS O R SEERR PG L s o s
i ndi vi dul (mdlalso totﬁ’_ﬁa@ 53 2044 dcenrdingitoithe mdlpmws, andisodiam sek bihelisphanol (or of a
SUccessi on efse s anbﬁ‘sg,ﬁéﬁ‘dﬁi Yo cﬁng&s%ﬁ’& fs‘oﬁlﬁ%,d or %L%Qn% onfls &52&’{1}] initial

t enperature or eva ed erature I on
charge and is phosgenated in the presence of an inert organic solvent or solvent mixture, which

forms a second phase. The oligocarbonates formed, present mainly in the organic phase, are

condensed with the aid of suitable catalysts, to give high-molecular-weight polycarbonates,



15 screw extruders for exanple by nelt conpounding or nelt

extrusi on, OYOBYIMMBNRy of the sol utions of the pol ymer V\FFWEPZMWUUMGZ
solutions of the additives and subsequen%0 ‘evaporation of the solvents
in a known manner. The foils are preferably produced by extrusion or
coextrusion. TQ produce foils via extrusion, pellets of the

pol ycar bénatissolyed ip e eraaricephaes Faky, dhenosamis Plé‘f’e griselsted gdehe Peliaghaghie is

V\/nl ch they ﬁ@g&dm}&oh%@hagtmm@ﬁupgn system conposed of screw and
barrel. The 20 material is conveyed and nelted W|th| n the

Pt Lo N ERERE -

arr angenent polacarmme pkadhdtien pedgess peiRg the aterfadidl ppacass, arsit Adol the adelt-cohdehdagon
el enent s and further conponents. The nmelt |eaving the die passes, if
appropri at e "Shto a pol i shing cal ender. The final shaping takes pl ace
in the nip of the--polishing calender. The shape is finally fixed via
cool i ng 10 whihe Hndividual fopstipgmnpine be tmiked iR5a fhevoe memnet feshqychi sressipn or else
roll's and i @ﬂdﬁ@xm@ﬁ@ Qxﬂlts @c‘iﬁcaﬂ%&ﬂ?rof»ﬁ%%@faﬁﬂ@or%isgﬁ%n el-gmédqedlp%rature
further equi pnent serving for transport or application of

protective foil, and of the extruded foils. In the case

of a coextr &%Wﬁmﬁ%efe@% addefﬁ'és E’&@F eopopigpns b dbe inpratiompresraply dalies plaggin 2

in the sanme éyh inflhneia Sixid¥HF GolirEripaRts WL thel 6GlitSres at i ﬁ&aﬁsroﬂﬁblﬁabout 200
melt(s) is( main material .in a

onbi n
coext msi on i‘a?& G p 101'% aisﬁ"&bqﬁf Sy as igiergrl SpRdyiste é R S rsoﬁné twin-
The coexbtr uscrew ekiayers, fczaasmden;ﬂe Bypptlt @chpbiindiag er Al dxdiidions bﬂ@&mﬁifng bhike bid&idns

| ayer. The f ils can bhe.s &St ubse chanl e

vi a t her nof or?}%erp D%'mer é”ﬁtPfsgc S gg}e a%dﬁves F&équ Ieéapﬁ f%ﬁ a];vens ma
scratch-r es|k8¢‘mmam1@aﬂ‘hmfg$a:@:ﬁreﬂewyieps:dmdeaby dﬂt:spercs'eomatmn dropl et s,

and ot her functional |ayers. One or both sides of the foils can have

been pol i sheg f?&du@f’oﬁl@ %a%ﬁtnﬁkﬁ{ﬁl&g 8fline %aygz_a%nﬁtg' LeKRRRSceRfind Bie H:OP]!)(JI' %f an

is from1lto preferab fromb5 um ver%; gartlcu

preferably femﬁeﬂéﬂ%hmhmpaswozmse@@mw@q%m@wﬁ A6V ancllaml
Se.g. smeart rﬂla@ri@ﬁfsd&nvé}m BodC REIEE Wlﬂmgﬁiée}ﬂﬁhﬁcag& §RfeHS ThE 'i)ﬁtgtlcﬁ e ﬁsforced

security cards, .pa [ Vi n | i cences, et he said

data carri ef&° ‘éﬁhé‘i r’r%%?@ﬁ’em E‘Ggﬁ’?tﬁ?@tf“? Sg‘i%&?du‘ih‘éabt:@f” %ﬁ'ﬂ’ng@ﬂﬁﬂbf’ﬁnsha"e
Coext nded f diltless equfpneat, SaOmelS Qxdnﬂ‘,l atabonafhebeedbmentieshdofartiadr Refpdn@itk STIS melt
the inventi Q0 carhela?ve

cons ted..i.n an nne with .
bher 1 or | & bRt H sl Hap R ORRLY 8¢ SionbodiBienel ok Rl HRPRE e igho n he
foils corrposnadofcﬂﬁe g@b#kymmbncb; The papey/is Sihalydixedrda croliog ¥ shiah bannfor example, take

sem crysf-al | j r Y, ol N S I

a1 50 Do 2add ey Fon BoBLEE SEANE PR ASEHE bR soBihl 0E 1ot B
forns. of t leawipmens sqyvingfor ABSport i apmligasioniobprotettie é¢1b pet fot wmdfup 0¥ thd @struded
conposi te sygiens conposed of the said materials and also of the

nodi fi ed pol ycarbonate. The arrangenent of the foils can be sel ected

i n various Wa¥3 as a function of the application. The .indiyvidual

foils or codXtierasPirePrxrtien roces thempterighior ensairsion dyplastiekin thywmgatey in

carrier or tdaeocass mm@aﬂmd@@vm%mﬁ’eﬁdm 166M(s) ard) SHABRIdWifhdhe main material in a
structur

. The.dat a carr r. can of exa | e have desi gne
25 one. e B bRERBLIERFER AR PO s R oo ol ghe CHaHRver
carrier as a:aqnbaalﬁphed;tccmecb; both sptas bf thelbae 1a6r. a“hemglaeﬁn Beaibjebtpd &aﬁlﬂsdqt’lent
a chip card. t Q. abt ai the reqguire
arrior oy s italst ol el b Gl of S SUBEE RE dhorile Boyipf oL e
or pri Nt ed -resistant eoatings] of lwetstthatdnmm\mterwmple@ anfifvehes Gumetémalgayery, iOng or both
process can 4 ng. The application
of the foil splﬁiz not ogrlée)%ltl%%]'gtl)e%p%&%%r[;.%gfgd;&gﬁc??éers descri bed above,
and they can _al so be used in chip sem cards, key heads, buttons,

ar nbands33 clBerhielasof thedpitsds ﬁe@lg to 2HR0 @emﬁe&régy Bemdvie pP W eripartisalerly
preferably from 10 to 850 pm.

The foils of the invention are particularly suitable for the production of the cards described above,



WO 2010/ 089042PCT/ EP2010/ 000462 - 12 - 5 Exanples 1. Production of
conmpounded pPHPEHYI5804t e naterial : Pol ycar bonat e/ addi t i vePFITARZAHY000462
wer e produced, conposed of WMakrol on MB108! Ppol ycar bonat e (Bayer

Mat eri al Sci ence ‘AG and of the additives nmentioned in Table 1

(propyl ene gl ycol distearate fromFaci, Italy; Lndol 032, and
gl ycer ol 2 nofdsimestBeerds, chpcetyiseen). EScrrls oridicads, appr a3rds, peseai NED; tags,

pent adecy! phggiay hdfeﬁéeﬁ%kc TRONd daaROHER 2 )BhP&REd & Vil _?;@ﬁ-ﬁdﬁﬁsh Qe tQoils.
EP 1664174- % t1€s€\ﬁconcen‘i£l ions there Stcﬁt ed.
pol ycar bonat P HEFq & ?I&J%BB%H“ Pepther failsiof gye ipveation cgp have been

Makr ol on MBtO@triddsdein pﬁp@hﬂﬁ@dnama WIONRE AslisN@r & lez.ﬁﬂl?@h@nﬁéﬁaﬁp&%%ate
ext ruder fr Ber le)rf at a grrrg) rature o{ 300C. Table

oun
pol ycar bona ad’a. Y EOHRPE} o5 OIS R, ERa TS AB R ’P%rﬁ q]érl“?e"r
gl ycol dist edcratrestallfe pplyedters. @Additivna luseresmcsdoctar mide , of ‘Yoﬂ%ycomﬁ)osedl. (554 PVC ABS,

032, % by WtPETE'iI or}Efrﬂ.'I? of ente%diem%l mﬁc%gl e.g. PC/ABS. The invention therefore also provides
composite systems composed of the said materials and also of the modified polycarbonate. The
arrangement of the foils can be selected in various ways as a function of the application. The
individual foils or coextruded foils here can have various thicknesses. The data carrier or the card

15  can have symmetrical or asymmetrical structure. The data carrier can by way of example have been
designed as one page of a passbook.

It is equally possibie to design the data carrier as a plastics card, in particular as a magnetic-strip

card ora chip card,

In order fo obtain the required properties of the data carrier, the foil of the invention can be
20  metallized, structured or printed — for example with conductor tracks. The screen-printing process

can be used for the structuring and printing.

The application of the foils is not restricted to the data carriers described above, and they can also

be used in chip semicards, key heads, butions, armbands, clock constituents, etc.

The examples below provide further explanation of the invention.
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Examples

1. Production of compounded polycarbonate materials

Polycarbonate/additive mixtures were produced, composed of Makrolon M3108 polycarbonate
(Bayer MaterialScience AG) and of the additives mentioned in Table 1 (propylene glycol distearate
from Faci, Htaly; Loxiol G32, and glycerol monostearate from Cognis Oleochemicals, Germany;
dimeric pentadecylphenol formal from in-house synthesis by a method based on EP 1664174-B1),
in the concentrations there stated. The polycarbonate/additive pellets (compound materials 1-8)
based on Makrolon M3108 were produced via compounding in a ZE 25/5 twin-screw extruder
from Berstorf at a terperature of 300°C.

Table 1: Compounded polycarbonate/additive materials produced

Compound/| Propylene glycol Glycerol Loxiol G32, dimeric
system distearate, monostearate, pentadecylphenol
% by wt. % by wi. % by wi. formal, % by wi.
1 3.95
2 0 0 0 0
3 2.20
4 2.90
5 2.50
6 3.30
7 2.40
8 3.10
2. Production of foils:

In order to study lamination properties, foils were produced, derived from 20% strength solutions

of compounding materials 1-8 in methylene chioride.

The solutions were used for drawing off polycarbonate foils at a width of 200 ram on a Coatmaster
509 MC automatic foil- or film-drawing applicator from Erichson, with evaporation of the solvent
(at 30°C and 5 mm/s doctor advance rate). The thickness of the resultant foils was about 50 pm,

and they were cut to size (50 X 50 mm) for production of the multilayer composite.
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3. Production of multilayer foil composite:

Each of the cast foils obtained from compounded materials 1-8 was pressed for 5 minutes onto a
foil composed of Makrolon M3108 (available commercially or produced in-house) in a PN200
heated press from Pual Otto Weber, using a pressure of 200 kN, at various temperatures (150, 140,
130 and 120°C). The multilayer foil composite here comprising the cast foil from compounded
material 1 is termed “system 17, and that derived from compounded material 2 is termed “system

27, etc. Corresponding terms are used for the other multilayer foil composites.
4. Testing of multilayer foil composites of systems 1-8 and of a commercially available foil:

Adhesion between the layers of systems 1-8 was assessed by testing for delamination. The

procedure here was as follows:

Evaluation and grading: Attempts are made to delaminate the foils. The more difficult this is, the
more assessment points are awarded (0 = very easy, § = very difficult). A visual assessment is also
made as to the quality of bonding of the foils (0 = poor, 6 = very good). The better the result, the
more points awarded. The foils without additive (blind value 1 and 2) served as comparisons. Blind
value 1 was produced in-house, and blind value 2 is a commercially available foil from Bayer
MaterialScience AG (Makrofol ID).

The points described after this were totalled. Figure 1 shows a graph of the result.

The experiments reveal the increased adhesion of the foils of the invention on lamination, in
comparison with the two blind values 1 and 2. In particular, the composites reveal increased

adhesion even at relatively low lamination temperatures.
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in which
15 R1 have been selected independently of one another from the group consisting of

C10-C25-alkyl, C10-C25-alkoxy, and C10-C25-alkyl-substituted aryl,
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3. Multilayer foil composite according to Claim 1, characterized in that the total
concentration of the additives selected from the group of the compounds of the general
formulae (1) to (8) is from 1.1 to 8%, based on the weight of the composition.

15 4. Multilayer foil composite according to Claim 1, characterized in that the total
concentration of the additives selected from the group of the compounds of the general

formmlae (1) to (8) is from 1.5 to 7%, based on the weight of the composition.

5. Multilayer foil composite according to Claim 1, characterized in that the total
concentration of the additives selected from the group of the compounds of the general
20 formulae (1) to (8) is from 2.1 to 6%, based on the weight of the composition.

6. Muliilayer foil composite according to Claim 1, characterized in that the thickness of the

composite is from 0.1 to 2 mm,

7. Multilayer foil composite according to Claim 1, characterized in that the layer is a
coextruded foil.

25 8. Smart ID card, identification document, portable data carrier, EC card, health card, credit
card, mobile-telephone card comprising a multilayer foil composite according to any of
Claims 1 to 6.

9. Use of a multilayer foil composite according to any of Claims 1 to 6 as Smart ID card,
identification document, portable data carrier, EC card, health card, credit card or mobile-
30 telephone card.

10. Process for the production of a multilayer foil composite according to any of Claims 1 to 6,

characterized in that a foil cornprising a layer according to Claim 1 is laminated to another
foil.

11. Polycarbonate composition or copolycarbonate composition comprising from 1 to 10% by
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foil. WD 2010/089042PCT/ EP2010/ 000462 -16- 5 wei ght of one or nore
conpounds of the general forrmulae (1) to (8). 12. Pol ycarbonate
conposi tion or copol ycarbonate conposition conprising froml.1 to 8%
by wei ght of one or nore conpounds of the general fornulae (1) to
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