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a pol vcarbonate |ayer The invention relates to a nultilayer foil -
conposite which has at | east one |ayer conposed of pol ycarbonate or

copol ycar b%ﬁhﬁyeﬁﬁlﬁ{ &Qﬂ@EiiteZl%‘riﬂg!_x ﬁﬁv@c&rﬂoﬁﬁteﬁﬂe)‘_caf bonat e or

copol ycarbonate alrso conprises one or nore specific additives.

Extruded foils conposed of pol¥carbonate, pol yester carbonate or else

bl ends conpds devepionprelagsdo pomeilayes) o8 compasite Shdgh bas ah dfagteqnsylpyep ¢omposed of
ter epht hal gbBearb@aledd? ¥bpHiRBBoARL, SRMAR-A! SR khe polycarbonate or copolycarbonate also
pol ycycl ohexanedi nmet hanol™ cycl ohexanedi car boxyl ate (PCCD) are used
especi al | y CPHPHI§RORS & E1oFowrElc additivey:, for decorative and functiona
panel s in the donestic-equi pment sector, as topcoat foils, e.g. for
sports itemkirud@adoifsQompbied df p&yc@fb@nﬁé,lga ferRAGK e @CREBleRSE @nposed of PC and
trademar ks heing Lexan, SLX114 and XYLEX(r) (both from Sabic

| nnovat!Pve oPIPaYFstes.. suchrashalyesyinne caepibalaess tnohsutiiere faertdhalates depolgryclo-

aut onobi | e neRR&dinbiGidoP Bych@etAEdicR¥AIRIAPCOP) B8 uRANRINy BRIk S1e@onics sector,
exterior mrrors, or In the tel econmuni cati ons _sect or, an exa

| e
bei ng nobi If¥-4eepratitrornd Baripry Paashd N idpaestisea s SR‘“é‘S’fp&%?Pcor;E@ﬂS’ e.g. for

foil s feat ypgishiedh dnliFHSIPALLRCHA bIiEPASELS BShplcaRE Gadfiri@RIng Lexan SLX® and
resi stance. One particul ar sector that uses substrate materirals for

t he product kxR bah|on Sabip Janayativsoblegis): Fugheraanpliration sectory igg dougd dn the

many appli Gabmehife tdiehucse sRr! 8lin®idalethaClRidi Sk Sparth br &xMAEY M HE or in the
vari ety of 20 enbodi nents. The portable gata carriers here often have
an inscri pl§ISATTHRICHIPE SEURu AN tFIPRIG RFNESTPRlCOPIFRIOAT Eepingsy and ayebilg-telephone
magneti ¢ StedpRdATEE Rils RAmtdHiQOkALREnc) HaPt resibtBndR@hd héathe@btancthe
portable data carriers can have been designed as plastics cards with
standard di nensi ons, and can be used by way of exanple, for,

cashl ess- pArfFeptictlagreardhat s substratg pasriglgfordhe pragugtion efyfoilsds thaefperaligdata
a nobi | e- t ehEipRONEr$ BleVWRiy, ;@Iiéhtioﬂéhﬁﬁﬁs@%ﬂﬂﬁh@ datll RENBrsPOY 4 aByBwid@baviety of
carriers generally integrated as a page 25in a passhook and general |y

Y 1SS DO .
havi ng 2 owEPbedPeithe'ds PRIRCIT daiyeqrricrs BEreofsm hae 2R dRscHPlana &t hayg seeypifyeatures

Because poldcaRbritedabthaa b ma@hdicard ey inteRthd OGN hakiBOACAS ipBEdYe data
i nportant factor, alonpgside production costs, i.s_the environnental
conpat i bi | FEFieSFan e heen desianed agjRlasics garis vy dystaadase dimepsipitsand cap baused by way

requi r enentof ganiphd fortdAehIROHAYARNE trlRhRioRR ok 128 pfooh BY QuiBorit Fer Adcés8ltd MBmobile-
Furthernnre,r%he portable data carriers are_increasingly provided

Wi th i nscr iPPReRrsieRr I a8 18re areationtoewn RpRiabledaty spterngragaly Sinemisda adage

in thezbevel a gsstass el @hadllyhaink 1tver BfidknésS BRI rSer atdaghdan@ar® pRERS Sards.
for the production of high-quality portable data carriers is

| am nation froma rality.of plastics foils. However,. the .

product i onBB?a“EeoPﬁf%t%fgfar Ut ep“Hﬁ‘Eléb‘Ff‘é‘s aaqther é‘é?F“faf"B&ﬁ% IPposinG fapigp glengside

nunber of ipRdhstiod wabts,fi®tHeSenviSormiRl bampaHiliaNeE el Bjateihls tuGedS BV 80§ applications,

rerstrictions in terns of sel ection,of naterialf, i particul ar for

adj acent i ARARAT aesfrerpet fsdhat g portalle dataragrers e along i r oz the gortable

have a cer tak Barfitm iarifRreRinglNRedded vithdasdtpliond andlhddrgh el Gith @Rinfilitaneous
already switched to use of

portable data carriers has therefqre

coextr aﬁed egEee™ %ﬁﬁ'&%‘é@swlaﬁd ﬂFﬁV’é’W‘PV@F& ayers. During the

process for producing these materials, the individual |ayers are

bonded to @in¥&n@virpiotdsk &yahe proddctiooPhipli-ghalityypdRfable iataSairidrsibl ldniihAYE from a

foils can then be bonded to one ot her .b am nation. .

Wt 20107 0B SDEIBCRERBSoDy So0REs ToBoBc o DUBET O beutbledafgariers from

known b?/ Waylarﬁé nembdi‘dQJf ﬁnd‘iﬁﬁmﬂl EftsAs Gorfﬁﬂ&latgé@nd whbjeeh todéeS ek @&EtBictdons in terms of

cont actl ess .chi ard.having.a core. foil. arrange et.wee.

t opf oi | s. sliioB el PHEFY Bt jeBlef s ajecer BB 9%@- ﬂ&dﬁ@‘ﬂg@ ﬁcﬁlaawaﬁc’ﬁg have

layer 88 tRehss0h@eitsih minimamhhbigd, fgpdrAidandling. Produefsd bicpbriable BRE Barriers has

designed a%l‘le?éftl)rg'gl?el:’adg cs)\gf%nlé: goelgse\% gor;lex';[n?deed tf(g sfcgrlnllaosse g e{ &aramytoq lz}ygres. ﬁl?rgneg the
process for producing these materials, the individual layers are bonded to give a multilayer foil. A

plurality of the said multilayer foils can then be bonded to one another by lamination.
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WO 2002/412‘%? ,25 d? sc“f oses a multifunctional card body for rreé@ roma

plurality of foils bonded to one another via |amnation, where at

| east one foil is conposed of at |east two coextruded | ayers. In
particulLar,ya core.foil, has been.bonded hil a ¥ .
Popfor 1> ede S5 Brefpnios S8EL INTES, Banbhalfynt A D 7050, 338, difyfes o
pol ycar bonabadtless chiy tand hawingoa corarfeie acoexd bedesh twvaytepfsils. FachThicthe dopdoils has
foil can have t iffere t ypes. of .coextrud l.ayer.s. . Th 2

of coext rude Ty T Shn RUBRE eras RO HOE FrcbORRe 1 Sl Mol B ocen
structure hiesigneidss § tayerdeftruded vith the tapfoifsiaud o itlethe adri: figl. ¥betopfoile emtt the core

| ayers. One _type of coextruded | ayer. can .be c sed of polycarbonat

or” pot yet nyP LS cpBpasit Fhurh eremB T piR SR E PR RE s I R BP0 or o
| ayer dan hedifdposederodrmad PREGOpPl astic el astoner. 25EP-A 0 706 152

di scl oses |lam nated chip cards or smart cards conposed of

t her nopl asti Laks. The said ¢ 0si [ fr | am. I :
Foils has TFRe 0B ueatist B’y SRTROS G Rude YAt BT PR ron
adhesi on praed efisvo tepfyils. hle ceafidl and tleytapfodcary Ingtesicaldhesippesl of PETG. In order to
Pol ycarbonate is particularly_suitabl.e for. the foils d i be y
because of e RN A AR R A ad Beainb st uhsSRa TR dR 0B bas
addi ti ves fanomrteived doasstrafont dfe“amtiblode’r albetases. afienbis dndy eadbeein the topfoils is
descri hed by wa exanpl e | 99/ 05205 A or US- se
ol yeanponabelte o KRR, b o a2l A Ty Sty ook Mol
optical data carriers, since these materials have better processing
properti es W 20024124 actdisolosaypuhuiifugetipndcesidbodHimavdkfrom tarpdyrelity of fegls bonded

description_of card applicalion i hed e QA j

oroper 1 ea.” St B AP BRARA WPh P e ERH bW S BRR o eGR4t vers
di scl oses rubptitibdyres coofpbiss beemtended Eilagradigriprichicay tak tépdeib tFagnef the topfoils
| ayer of p%lal)( %?\;ebo%%? hgsi Qc? 5% g) @ggxl aea9 c%r%b%ge féﬁ%iﬁf l&qﬁr% %%%ded layers.
for exanpl €°petaeryt NFitol -t ettastearars and gl ycerol nonostear at e,

pref er @bl y Tha cam feihwuhiveafvofdiffemndtypss dfcoddnithayl layeisgBhe twBayres of cackieuded layers

S0 T he s v, AR o B Sl S B B R STy SRR e or fve
functi on ofaltemating-coettedeklapys fins tys, of agextrndedrayee camleli watpessd of polaearbapgte or

rel ease a6l b iR, G lIerE) SrRISHLSNRE St OBIALLLNG E 5] BLINELY of o

good adhesi‘0 itrn erties. not" therefore possi

concl ude f rtimmbplesticielggdmelocunent t hat the noul d-rel ease agents
mentioned, in relatively high concentrations, have adhesi on-inproving
proper tises.;plRg 7f0!5 755 hed SRI AmBR & %Hs' Jnagﬁért %QFHEO&Jrﬂp% éaaB?rtﬁ@Ilrloplastic
is in particular produceg Via a lamnation 1 press, In w?nch t he

foi | bundl endtgialshThereeicetompositecaadugid froe Xpuisaiatde foils prsowarkedadvpntages over cards
advant ageo Ny / : i :

R i L T A S e

| am nation process. The result can be an accel erated process of .
produci ng tHebycerprpte i pirtiedaryoyitablefor therfeifredepmsibed abone becapse oits good mechanical
inprovenentfpré,ﬂgrt;eg_e adhesion of the topfoils on the core foil. The

said core folI'l can be a transparent and/or coloured foil, and can

have good 15nechani cal properties. The topfoils can noreover be .
| aser - pPi ntPebicarbonatesivtht adeitisgsoffan Heetlass abihe mpaldgelegse ggents have been described by

pol ycar bongl&. orleMEN el wbWUoloS26:0ARP B @,f)oé,}?éo)’_@l@ersbﬁélﬁéa@ooﬂﬁléﬁaré h€ed by way of
di sadvant age"of a hi gh processing ;eggeratpre,ln the | am nation _
process. Fuketle aptubstrate pateiadvigeertiseldagairisrspaieag dhese Hrterialimayabrési peressing
the foils. [heHfeatint iﬂj&ti%—ﬂbﬂﬁﬁ@%&&&spﬁo &, LR 1935 Rrison! 2 Sard applications
descri bed above, and a requirenent for |ong

as described above, or lamination properties, of polycarbonates thus modified.

35 DE 102007 004 322 Al discloses multilayer composite materials comprising at least one layer of
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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20pr oduction tinmes. Delam nation can al soy occur during use of the

finished foil |am nate, because of inadequate adhesi on between the =
foils. It was therefore an object to provide a foil which can produce

a nul ti kay%ncﬁxéspﬁbaeqelgjmﬁg ﬁq%'tﬁéname Hatdg, L %vs{]&ﬁgagg F&g{@&%ﬁ, the

mechani cal properties an en conpare :
exhi bits i spdegeds prarkiopen éﬁbhawetrylatwelvpg@deisih@sdmeshlbmngiumpnges It is not therefore

| am nati on %ﬂge kdTRERY, ﬁ&ﬂrtﬁg%ﬁ Qbédu?]e}{t i %%"%oﬁl%@@]gés%%nt& I]’?%lrﬁ&jIBQ, in

mprovedf(?l I's Intended to conp possi bl e require
t r anspar endslatively highr cobéenirations heve adbesrongmpretvanlgipkdpesyies. Sur pri si ngly, the
obj ect was achi eved via provision of a nultilayer corrposi te materi al

which is C%E:?i A c%ﬁpoo'dﬂ? of Bﬂfnléy% Jaﬁiﬁjgﬁtte nlla?&ﬁI 18315? &Illl r{pl'cﬂﬁgd via a lamination

COprI’I Si ng polycar bonat e” or copo onat e,
pol ycarlBona&ress, o Wé@béh%/@drbbaﬂi@tseman@@y bourdsd withsxprsarede preswuee. ddeladvantegeous

sel ected from;30f Rey FHOUP 1RfcotdIBiIEQ ASpifls bdd Jv% b1 %& toward
(1) to (8): WD 2010/ 089042PCT/ RIS 850 gpfg F Rl (Rdgtty fowards
R2 (2) R2 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. It 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):

R1 R1
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(3) (4)(5) 5(6)(7)(8) in which Rlyhave been sel ected

i ndependently of one another fromthe group consisting of

Cl10- C25-al kyl -, C 0-C25-al koxy-, and Cl10- C25-al kyl -substituted aryl,
where the expression "C 0-C25-al kyl " represen&g a linear or branched
hydrocarbon noiety having 10 from 10 to 25 calfbon atons, in

particul ar |inear Cl2-C20-al kyl and very partioul arly pentadecyl, and
where the expressiqn "G10- C25-al kyl -substitufed aryl" represents a
phenyl or napht@ morety Qubstit ut edi4m 0- ¢25-al kyl noi eti es,
R2 have been sel ect i nggpendent |y of ©ne ~Regl ected fromthe
group of O 0-Co-allcyl carbonyl or hydr n and 15- R3 have been
sel ected i ndependently of one another sel¥cted fromthe group of

C10- 25- al kyl, where the expression "ClLOHZ5-alkyl" in R2 and R3
represents a linear or branched hydrocarbon noiety having from10 to
25 carbon atons, in{articular |inear Cl2-C2®al kyl and very

D,

particularly Cl12-C18-al kyl . WO 2010/ 089042PCT7EP2010/ 000462 - 5-
O—R2
R2
~0 ? CI)
Lo O R2
(4) (5)
9 R3 *RS
RSJLO’R?’ R3. _R3 O In
0 R3
(5]
5 (6) (7) (8)
in which

-~ Rl have been selected independently of one another from the group consisting of
C10-C25-alkyl-, C10-C25-alkoxy-, and CI10-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-C235-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-
alkylcarbonyl 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-alkyl” in R2 and R3 represents a linear or branched hydrocarbon
moiety having from 10 to 25 carbon atoms, in particular linear C12-C20-alkyl and very particularly
C12-C18-alkyl.
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5 Preference is given to, for exanple, pentaerythritol tetrastearate,

gl ycerol nonostearate, propanedi ol distearate, and stearyl stearate.
They are used alone or in a m xture, preferably in an amount of from

1 to 10% il flefLlRRg eof rfarn {0 (8 hﬁﬁﬂ HlrasteWale HAeldl ChibAstearat
prefer encew{r 081 f tgo 7% b éxa%‘? 5’ g%!év%llé"t very 7 earater gr Se?ra ©
pr ef er ence praparadiol ﬂlsteera@% teneil gﬁ@ratebﬁl@efdlr@wﬁeﬂ hl@nwel ighat migfure, peeferably in an

conposi ti ony LA L ?'tcngj"l avin'tl'{] ng%ﬁﬁaeeﬁ&n f1QuiCke} B? ﬁ%ﬂ ?&&ﬁ:@ﬁic%r qreference

nultllayer conposite mater e properties de

phrase " nmulftond B & 7% by weigbwpokwitle vern particubazs areferencerfioay 3. ifo QGobypwsight, besed on
2, 3, 4, 5 ded to one another, e.g. via coextrusion

or Ianlnalfégﬁagtgf%gégﬁgmﬁgge can be conposed of the sane, or
different, materials. Even when | ayers are nainly conposed of the

sanme mafer iSarprisingly, it hes Ussp deund skes thas typhef prbidayer conpeeiist muerial hasde graperties
nevert hel egs, didkh sy gpt layers if, for exanple, are applied in

separate steps of an operation or conprise different additives. The
phrase "at |east one |layer” neans that the nultilayer foil conposite
can have ordecghrayeppaitdgyer fod sempogifer pre imeang a platerigsoypesed ohhBed Sfasmordeyers
product i on ygfqeh Q?orl?:l ASthECS. gc\ﬁ"m%'r&sﬁdﬁrbr @Jnnﬁeﬁﬁn' Th\éQWe}s%reaJaﬁ b& @éﬁnﬁgsed of the
20 the known pol year bonat es hese are honopol ycar bonat es and

t her mopl ast#ee, gpfijisene ma@aﬁlbﬁra@ aden [y aeseninp ponspset ¢ dhratams matgsial, for the
whi ch 3By deshéedr ﬂﬁbﬁek@n?m@éntllah ﬁﬁ@?@h@%ﬁ&lﬁ%@@lf@ﬁnﬂgﬁ% if, F¥&%ample, are applied
preferably have average nol ar masses Mv of from1 to 40 O%

g/ ol ,  pr efRIeAYPY SEPONaR EPATDN 0D cRBTBOdilgreniiddiives- i n particular from

28 000 to 35 000 g/ nol, determi ned via gel perneation chromatography
(GPQ) usi ng’h@?hﬁfearapﬁﬁﬁbﬁe BFer® ﬁiehrﬁrtﬁét't%ﬁﬂtﬁ%rqﬂﬁ' €om @%ﬁla@@o&f or more of
di phenol s suitable for the production of the polycarbonates to be

used are hﬁﬁ? ¥i"hone, resorcinol, dihydroxybiphenyl,

bi s( hydr oxyphenypal kanes, bis(hydroxyphenyl) cycloalkanes

bi s( hydr Oxlﬂﬁmﬁk&ly&%ﬁﬁﬂés%ﬁbhe Bioahdied 0P M IRl chm F&J“tﬂfnsof the invention are any of
bi s( hydr oxyphenyl ) ketones g S( hydr oxyphenyl ) sul phone

bi s( hy Poxmﬁvp )Jolggﬂr ; tes. J gse agg homopolycarbonates and t ermoplastic polyester carbonates,

bi s(hydr oxm&relaulc))ghlyoammay hxb%i:ﬁrh@@ deaﬂ:d 1BxERe bhelsa{ekmheé @h be used. They
i ncluding ring- yl ated, and ring- genate conpounds der

rived
from these Pquﬁr@% %Parve GV%?%SH@I\QSIT%“S&F Blmofzfmnai Uirte 29 BYGmmaly preferably from 26 000

2, 2- bi s(4- hyds O(X(y@ﬂSnMiﬁ) mlpapltany lr@ﬁlomm t0 13531000 g/mol, determined via gel permeation
bIS(4 hydro§8pheny phenyl et hane, bi s(4- hydroxyphenyl)propane

2, 4-bi s(4-f {Ilagggla u%mmq B}&ﬁteaﬁé:ahbrauon substance.

1,3-bis[2-(4 hydroxyphenyl) 2- propyl ] benzene (bi sphenol M,

bi s(3, 35di MRhdiNds 4f dyﬁﬁ@xmﬁ@w lfgrmefehpid@uction of the polycarbonates to be used are
:2,) ’Sﬁglglr 3§3pﬁ§<ﬂl9€t)1eﬁc£1 | B’;ﬁgrﬁédlr O&E}Yﬁjpoei‘(?/%pﬁe%r Op}%&ﬁydroxyp}(le%yl allgz;ngs}? tbqg/(%)-/dax'fexyphenyl)—

2, 4- bi s( 3, bydbamehéy lbléthyw@l;ry@xeﬁpbewgmde% red(iyardxybiangl) diheds, Db dodyienyl)
MD 20101089042PCT/EP2010/000462 - - SParticularly referred

di phenol s &Ftenes, 41 bi }HS}‘@P‘M’?HDpheWPhOHES Hﬁ%}(‘wfﬂ?’@e&@phe“f’}&?h?"ﬁ%nyl 0,0

sthane, 2, Bibisalofydnsen 8B PARRIsh B oBudRP Ahe-alkylated, and ring-
2, 2- blséS ng?% 1 Q%ﬁb¥ﬁh%2ny )prﬁﬁang SRR, intludE Ahg-alkylated, and ring

2,2-bi s¢3 ealasqré%rﬂnww BYIIENYESEpr opane,
1, 1- bi s(4- hydr oxyphenyl ) cycl ohexane and

1, 1- bi s(4- PYdérRQyYRRRANS hre34, a&gﬂfdxpaﬁmylcmtmr%?d}eq&;m@gh%@hy@w@m 1,1-
These and other sui tabl e di phenol s _are described by wa exanple in
US- A 2 999 g%hy oxyphgnyl)phenylethane, 2,2-bis(4-hydroxyphenyl)propane, 2 4-bls(4 hydroxyphenyl)-

2-methylbutane, 1,3-bis[2-(4-hydroxyphenyl)-2-propyllbenzene (bisphenol M), bis(3,5-dimethyl-4-
hydroxyphenyl)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-propyl]benzene and 1,1-bis(4-hydroxyphenyl}-3,3,5-
trimethylcyclohexane (bisphenol TMC).
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10 172, 2 991 273, 3 271 367, 4 982 014 and 2 999 846, in the German

| ai d- open specificiations 1 570 703, 2 063 050, 2 036 052, 2 211 956
and 3 832 396 in the French patent specification 1 561 518, in the

nmonogr ag h' Jﬁ%ﬁ? gé%‘!aferrgaﬂ' ag}h% 1Y o8 dl fP ﬁltfllgdrg)?yé)g;fh]pl?ﬂ | )| qq{l%{ r-S%phfglr}'fgphenyl-

InterSC|ence ork 1964
in "D G Lethaand2, 2331§r4-h8§n>dmé¢nyl)mg@boﬂksmf:nopoﬁyc&%b n%ﬂéﬁlﬂ@ciﬂ@ﬁ&b‘l-hmoxr

Technol ogy,;, £ .
t he honopol y%@ﬁ)g%hgﬁg?;ﬁ @legonegt:i}?1 ﬁﬁg}%)?x “ﬁ‘Z‘% dg an%ul }?]Irlléa%h %@gg&ggéydo
t he copol ydaxdsenad bs-ba({phydratyphepyldf,3ditphetplcscletreaang{bishherpl dMG). i s

sel f-evident here that the bisphenols used, like all of the other
chem cal s i t
oot anrna: (AU SER B B B LG5 b SSTRI4 QTSR obrs, 2 10

and st dfage 782 Q9ri a3 3025’&@6%0%‘32 Ot mtﬂow%? §46, mﬁied%esmmalbid@psmsmp@pam@s 1 570
Wi th raw najerj @dﬁﬁ)s@fz FERISTL ﬂ%gfaXd 3 %&Tﬁgg H;L}Lé 9llenéﬁﬁla?eﬁrép@&ﬁ¥%hg?t561 518,

nmonof unct i onal enol's can be used, exa el ng eno _ '
but yl phenolin thesmglyplphﬂn%ﬁhnelb @ﬂrylhphzemﬂ Physics oﬁl%olmrb@m@omr@l@sq Bybdishers,

of these, rdpd98 0, Mypsgar ke g 1 of g AL UesaRbk of
t hese. Thquer?la?rétkk g?&@ & n§t ar ng%gr sgfa)s()hl nﬁe(%gheg%gse T om%. 1to 1% ©
nmol % basedolicarbotate Sséamee oid Tehlmopispidared Dekieer NewSfomk 2M00pps 72161 nol es
of di phenols. 25The production of the polycarbonates to be used can

al so usg tr fiynctiopal heaﬂi%}%gﬂgéb&ggg%nﬂfs ofd @ﬁ'ﬂigﬂoﬁ‘gs ‘fi‘zg&f‘tﬁxt tn? thd1€ase of the

during the synthesis re I's usual to usetrlfcg enol
quart er phenplgcarhepatescy pluealityordi diehyned$ arerused, gnd it ét sedlcaidgatdierd @atatéﬁ §isphenols

or else a rﬂséq Y€ a fofttﬂ@ oﬂlgll X%ﬁg&ﬂzl doe(uxﬁlfanigeﬁlgg(gw hawy%b Reaction, can have

Exanpl es of séme o he conpo can ving three or
nor e phen0|opgtam1y]gﬁ1@;(py 3y i sics deriviph Ifomo gleusyinthgsis, handling and storage of these

4, 6- di net hy, : ' i
4 6-di met hyclimgou%dg aﬁﬁd ﬁ t%%%%ﬁ%ﬁ&ﬁgﬁé‘%% Witg?agﬁltéﬁt@ﬁ ls of maximum purity.

1,3,5-tri (4-hydr oxyphenyOoenzene 351, 1, 1-tri(4-hydr oxyphengl ) et hane,
tri(4-@pdr Mn@ﬁwa%}:@ﬁw@& ﬁg_)ﬁ@unctlonal phenols can be used, examples being phenol, p-tert-

2, 2-bi s(4, 4 Ly @ﬁ%%&%&o@%@ﬁ%lchﬁfﬁ&ﬂﬂ@%taw these, or acyl chlorides of
2010/ 089042P EP2010| 0462 -7-

2, 4- bi s( 4- HyeeYFHbhaadsos ptBiFpreshisest |

tetra(4- hydr oxyphenyl ) net hane. Sone of the ot her trifunctional

conpou gds 2 afofintlif%ah ROHRRINED]sGn *8dhthasd £bIBS © RGhel%, GYRMUE itKe case of the
C ori1 de an

3, 3- bi s( 3- rAEEMYiE CHRIEERIBRYHETPASS S dipkencds. 3- di hydr oi ndol e.
Preferred branching agents are

3, 3- bi 9£53- nlﬁfe'])&‘cﬂduéﬁdﬂ)}’dﬁt@é( Rherates @XR-weBcdl Dy itRfatniBShpdanddded as
1,1, 1-tri(4- hydroxyphenéﬁget hane (THPE). Pr eferred ol ycaétg% at es,

al ongsi de HIaishiasatenis i hrdpons be pgssis maction, 1t isygeal (ouss N PhegnaraEer Rjenols,

bi sphenol  Arwaél Bhibidds @f &b ofRkr¥earidagiache@®, drkRe b HligthrerdhiRpoBFRHALs dBbf the acyl
di phenol s, of dlphenols ot her than those nentioned as preferred or

parti cul arlcg?oﬁ‘ ef erred.
Examples of some of the compounds that can be used having three or more phenolic hydroxy

30  groups are:

phloroglucinol,
4,6-dimethyl-2,4,6-tri(4-hydroxyphenyl)-2-heptene,
4l,6-dimethy1-2,4,6-tri(4—hydroxypheny1)heptane,
1,3,5-tri(4-hydroxyphenyl)benzene,

35 11,1 —tri(4-Hydroxyphenyl)ethane,
tri(4-hydroxyphenyl)phenylmethane,
2,2-bis(4,4-bis(4-hydroxyphenyl)eyclohexyl|propane,
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Various additives can have been admi xed with the pol ycar bonat es

described. 15Addition of additives serves to prolong service life or
to increase colourfastness (stabilizers), to sinplify processing

(e.g. fyrtberyimmiphfokRihedtito@sbRn&S Mentioned above, flow aids,
antistatic agéﬂ? ,OdﬁJQ%%ada pgtlon of the properties of the

pol yner t otttk l%mh%w9@§§§@ (i npact nodifiers, such as rubbers;
flame retardants, colourants, glass fibres). These additives can be

added i ndi gk hﬁé ofter Hﬁlﬁ‘kﬁb{na@@éhﬁoﬁgdsrﬂré(ﬁ Hfdﬁlygfox&lféné’mpédﬁ Aithds¥e £d, cyanuric
different 20 mixtures to the p mel specifically dlrect¥

during i solchlorigrangs, 3r¢i@(3ﬁ%ﬂ‘1¥’héﬂw@fpxmh§é’l)a3'@@r2 Mlhvﬂrﬁk}d@iﬁ pellets in

what is known as a conpoundi ng step. The formin which the additives

here, or a pmfa&ear@arfeﬁmg Qge%%yar&ﬁﬁ'-bﬁg ﬁé&lﬁch fRird:t)SheR ¥ B85 -2 ik Jdﬁﬁﬁtioll};e(lBK)

that of solid P .__Anot Her netering nethod uses
nasterBthﬁ@%ié#tﬁ4ﬂﬂ%ﬁ&ﬂ@mﬁﬂkﬁﬁ@i@?359ches of the additives, or an
additive m xture. 25Suitable additives are descri bed by way of

exanmple in #fmfedtﬂoweﬁbwfes%l &a&%ﬂﬁemm% 98bMaR e thﬂ:o%@ﬂfbﬁﬁonates of
Oxford 1999", in "Plastics itives Hand E Hans Zwei fel ,

Muni ch, 208#EphenglA withae {5 %ﬂali"/ts &pted O%Htelt@i"i Ia%lﬁft%nqyrlt crféi&the%ql%aef 411912%‘9@ other

are: all @hﬁh@ﬁ@@lmem&@dlﬁrwéf&red@kﬁéﬁlmlﬁrﬁ&mﬁ&henol s, hydroqui nones,
al | cyl at ed hydr oqui nones 30tocop erol s hydroxylated t hi odi phenyl

et hers, al Ilde Dbi sphenol s nd S-benpzyl conmpounds,
hydroxybenzipﬁfé@ W%W%ﬁ% %@be%%ﬂﬁﬁ?ﬁ@mﬁyﬁﬂ8k§méﬁﬁﬁéﬂﬁﬁgmﬁtr|a2|ne

conpounds, acyl am nophenol s, esters of
13- (3, 3sdi Adembn i tayditives thésOmW&[gvie}\@dfd)lﬂE%it@uﬁ&hﬁ co&ﬁffmr&s@tstabﬁéés) to

tert-butyl-4- rox i oni caci d, estersoff 3-
cl ohexy1- 4 sunp pwﬁ%ﬁ%%g%%gtﬁgﬂ? E:]Drgﬁgst? ag&x?ta as §’§Pté9n§ ove, ﬂéw alds ant1>s/tatlc
3, 5-di - t er tagdnts) )dr-fél*—ddy}ﬂﬁtihmdﬁ h&f}yd)];ﬁﬁﬁ'é biltha(fabl@melaiﬁl pdﬂﬁul@xf stfesbes (impact modifiers,

35(3,5-di-tert-b I hydr aC|d sui tabl e
Dbt osynor o Pt RObS R S b AT BUHCS s
2010/ 089042PCT/ EP2010/ 000462 -8- 5 phosphites and phosphonites,

benzof ur anGhes addidvésndo bt addze Sndl‘Rﬂlﬁﬂ? o€ Canyi desighduRiRtuteordh @ahirelity of different

Phe. or Gbni SRBTER BePY e B, BECHHR Y 6o AP0 ST SR GG o 1 e
opti onal | y nittngtoif belte&dn awhaﬁakmmmm aedomibSundmg stepSThd faih & ﬂmmp{hemddigves here,
agents for heav neut r al

th atio
al kali are“of iy tirﬁp% ?)ehoarnl o g‘iel %ﬁwé’f) WTWyl% bﬁgP"?osfﬂl@ @ng?rf Presg melt.
phosphat es Aanthphosplig mahodSuskd abteebatdibt et abixhirg ef w{stdvbatches of the additives, or an
absorbers)adgnw”£muthdroxyphenyl)benzotr|azoles

25  Suitable additives are described by way of example in “Additives for Plastics Handbook, John
Murphy, Elsevier, Oxford 19997, in “Plastics Additives Handbook, Hans Zweifel, Hanser, Munich,
2001™.

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 [(-(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 3-
35  (3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid, suitable thiosynergists, secondary antioxidants,
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2- hydr oxybenzophenones, esters of substiigied and unsubstituted

benzoi c acids, acrylates, sterically hindered am nes, oxam des, 2.8.
2-(2- hydroxyphenyl)-1,3,5-triazines. Preference is given to
substltgte At : l@?gg Qﬁ&gy NEighyee! S can be used al one

or in COﬁbIﬂé@?%n mﬁ?ﬁgbgﬁﬂ% 2 e, %ﬁhones or sul phonam des, as
stabilizers to inhibit damage b ganna radlatlon These and ot her

st abi | i zer Frefendsds givewr 9 prgini¢ phasphiigs.hosphorstnstsing ahosphrngsh dné mestheto) those in
any of ‘the JighThe icoaefénacfixhﬁ-@ csﬁsa/se@reﬁm@gdﬁdmtsgm% hﬁteﬁpbfi’gﬁfonally substituted
Suitable flane-retardant additives are phoSphate esters, i.e

tri phenyl @hosgphatodeties-esor ci nol 20 di phosphat e, brom ne- contalnlng
conmpounds, such as brom nated phosphoric esters, brorainated

ol i gocar bo gsﬂhéo‘-ie 1@@@%@@&9@&%&%,111@43&@' 50D RS BRbY of@lchSofMikali are o/m-
fluorinated organi c sul'phonic acids. Suitable inpact nodifiers are

but adi dfe mhppEeriaicids. o fgivias pasplysesieriBerbnhgenbptes o thesphiiesor et hyl

met hacryl ate, ethyl ene-propyl ene rubbers with grafted-on naleic

anhydri de, @t apd: bultiiAracirat godHRRET Sari t @ i@hﬁoﬁgiph@ﬂyq@ﬁm azoles,

nmet hacryl ate or styrene- acrylonltrlle and i nterpenetrating oxane
and acryl atehydewyksnrephapanes, gesiert et phstifedyand nbttSHla%lmdatb@lzew acids, acrylates,

styrene- acrgyielliyiHiddeRd afiHed WxRRidss, 83N2-7- %@@pﬁ’éﬁ?ﬁ-‘i 3 ﬁt’ﬁ%ﬂﬁ’éseﬁrei%?én&gls given
organi c dyes or plgnents or |norgan|c pi gnent's, of | R absorbers,

i ndi vi dual Ity subptifutsd henzetgiaolesor el'se in a conblnatlon with
stabilizers, with glass fibres, with (hollow) glass beads, or with

i nor ganic fpoupﬁ:rp§1ené rﬁ:,@b@ls 2hs Bc RR&S biBhe of $n ¥EBbIEATRORI fBE Exaa@le sulphones or
30additive. Various layer-specific functions of the foils thensel ves

can be ach.sekvb%pawdgs,\ﬁaﬁtﬁlahéeﬁ%@%blb#amaaﬁw gajaag radigiggn.
2010/ 089042PCT/ EP2010/ 000462 -9- 5 When standard | asers are used,

speci fi cal Itheichmawigde kﬁéblﬂﬁ@ﬂ cdﬂdse\éﬁai slvidinBy 8t B doaB@fafiodMddcan be in any of the
wavel ength 1. 06 our chan e or a colour transition takes place
"}wﬁétw ? thep arepag

at the p0|ﬁ@mﬁﬁ“ Yprel@esurf ace of the material,
and high-clarity, high-contrast |nscr|pt|ons and marki ngs are
obt ai ned Rattible ulaﬁfelrytaﬁiumﬂ additerea dek tph@(s@ﬁatareeteﬁ‘sphseu rtrighicgyrepicspratd resorcmol

nmet al Its co r oxi de. phosphat.e ar.l -1 ustr
o1 oot b SHREBRE WORHERENATITg BRORer LRt =5 A u g ic Bfg prominated
bl ack. The cigsudfon@ts hrttiepeyachdhdtesy and aﬁmpxa&amy tshltd beflp@inyeadrdoenat @ilphonic
of the invention is in particular of the order of nmagnitude of froma
few parts g&¥:1000 to at nost 10% The pol ycarbonate |ayer of the
invention can al so conprise further inorganic fillers. Exanples of

Suitable impact modifiers are butadiene rubber with grafted-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 (hollow) 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.
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suitable inorganic fillers for achievi ng @n opaque or translucent

pol ycarbonate [ ayer are 15 conventional inorganic pigments, in
particular netals or netal oxides, such as alum ni um oxi des, silica,
titanites, wind @hGradlalal eue"gef’rl' 8ahilafly e gv-dﬁqfwe%nﬁa @lspiid YRDGLES with
of calciumor bartum Suitable particulate fi11 ers can orm eneous
and are rralwlvsleltgﬂnb@@em ofoleur pleanes orad comuctrarai;iontakasplmadihcpmmfmnpact of the
bari um sul n r.n e gast..a pro

the filler Ff%%% %@r?aceA?th% meﬂéna? gng vthvlg;{}-ciafrf’tiyé hi érmclontrasg Elscrp ggtg,nang lmarkl%%s are
a nodifier 0htalmed<ed wth the actual filler. 20 By way of exanple, the
actual filler can al so have been provided with a surface nodifier,

e.g. wth n t r r oW

any other ameprny suiable ddafhR 8E SIS RkEs ot bbalcoBlr bRl Bhdobhare
t he poI19cantbttﬂnata@ealﬂriusmﬂmgmanttqumahle cemmyedtialiE fitom Maek,pqmldwsmciabﬂ adrieon black.
| ayer conp i n

i norganic fT:hF??alP%ﬂtitoﬁmteﬁergd% ycar 1}Sarﬁla 1teh tl-hrgsfﬁ)l &?Dérgat RE evegtgontls I%Wﬁ}c}%ﬂar of
25 wei ght, tlpmrdqr@ﬁmagdltydqnféfoaﬁabwaﬁsmnlg)Ottoa@ﬁ% b@%x/\m ght. One of

the processes used for producing the polycarbonates to be used for

the foils g,

process for S;‘;’n es‘%ﬁgt?gd; ePb ﬁ%?ﬁf’ %E’gtcglp%lgg Eél.lgdeﬁl3 ﬁg‘glglgﬁ?% &JB&I@I? Fxamples of
literature SUIEﬁiﬂewagﬂrgﬂfllCeﬁHmI@r ackif dng rwe opraye b mmcm IHJYCSlbhmved lgyer are

ﬂte(r;r :2? gn?g&gll%g i ﬁﬁrlgs 1ic E@l\#@ E%%%ﬁ?ﬁ mét ﬁgﬁpﬁiftaﬁ&yhe?’\%ah gso%ltlmgnum oxides,

Revi ews, Vailica, ﬁﬁanlfemmd@lﬂgaalk&bﬂnmil S}hﬁrf& b!ﬁrbbmt@rCFrasuiIIhhteanﬂ cvﬁuhmtqrdmnum

Met hod ' ;
Chap?e? VI E%ble%gh%ia@@ii%:&e gﬁi&fﬁ%@giﬁi@i% %ﬁ%lz 'él&ﬁfmggckgf %ﬁ@f}r:alf::ch as

" Pol ycar botitanam dipxigpek Brsalphate Kons tAstapfafterbitive bt ddws] Pprajairiiqrsof the filler can
handbookl, byﬂ&%@q@é&! BP %y SELARDRI ferefel ?ﬁ&ﬁé §+n‘8d1ﬁ§’ Ad&%?etd%fiih the actual filler

Cel | ul oseest er ol ycarbonat es, polyaceta ers

est er s0 Cﬁlwmﬁsmpl@ﬁheagmwmecmn aimélnmbemlggl@wdpcbwnlla_aar@%mo@ﬁerand with
also to EP et Gifdd: - ht

salt of a b;%sgq%enol1 é}ro%%%%rag‘ld E"?t uragsqu%W%l%?#\gglg%rgpcﬁﬁénhghﬁg §'§)glld% mprove
aqueous- al kak @iecogmﬁtﬂhlliltmnvl(lbﬁle sabypubwiatsnn pee pm@@l@s%mbnﬂlmeatl. therptygerbonate
and i s phosgenabpdsdsmdniie, Bhg3ence of an inert organic sol vent or

sol vent m xt'ur ehﬁ) rPlh pﬁ:‘} a second phase. The ol igocarbonates

formed, present nai nI in the organi c phase, are condensed with the

ai d of sui tfapla@moestaf] ti}sﬁ@d inosgagiovidllan whthawobeurbenatevisingdferably from 2 to 50% by
pol yoanbongleisy, peOIZRALEAGNRRCTLERAMNIARRL02 - 10- S di ssol ved i
the organi c phase Finally, the organi ¢ phase is isol ated and the

pol ycarbonate is isolated therefromvia various work- st eps

Sui t abl e pfHea§dhePracstses wed fir pendusing the dplyeabongish yacker épcréhet foilyper cgegpded

are the comiisnyQdSntB@ckE BFRQRaE1Es ﬂﬁ%éjﬁ)tr'sﬁﬂhégfz %Ef}%ﬁ/cé{ﬁérﬂgz it Rdely described in
interfacial process, and al so the nelt-condensation process. 10The

i ndi vi dual thedneeirteybnray ebgxample veseencs maabacnergrio HaSehoell, eqheﬁléﬁrylﬂﬁd Physics of

successi on Pnycﬁi)cﬁﬁte@PHl&lrﬁe@@@QiH\%L Wolag‘(int@rfgﬁgdcte ipGBtish¥s, AW §brkatoch ?9 M3 ff, to
t enperature or el se at "an el evate enperat ure. I ncor por ation o

addi ti vés PAbEet Reietagelsit.i Sﬁrsde@ﬂatlw%ﬂﬁwﬁﬁ Intsrfagiplend Selstign Metheds”, PauIW

pl ace in al\M?éM‘hﬁ&EU‘&ke \Phﬁlsﬁéré('l@é;v %ﬂp%srrehap?&'mt% W4 M Th&. U. Grigo, K.
addi tives at eratures of from about 200 to 330C in conventi onal

assenbl i es Kl@hf‘éhafb@s PRt dibsr "Relsesfeonate” gh n@wer@pw Kyaspstpdierlandhypd) [Plastics
twin- 15 ﬁﬁ{d%%IGXVBM%rﬁ 1 Iﬁd?fca%ﬁ’zﬁpl Rol¥etiiE! f’ol?égfgp O@Qﬂlo@&st@rr [PBR)chrbonates,

ext rusi on, m xi ng of sol ut'i ons of the pol ymer
sol uti ons @Plyﬁqﬁ@saﬂ@b’%siﬁﬁe@lme §ﬂ§§b§@éﬁiﬂnéﬂyé@dlﬂ&ﬁ4@who’ﬁ’lewﬂel9§& Rrefi& 145

in a kaewn . ARNQeh-EPIR® §1¢'0h§ RLEdRESS fEahk r&££% Jﬂ?’saﬂ)ﬁtfﬁl’éﬁbﬁgﬁolo(%r of a

coextrusion. To produce foils via gxt rusi o
pol ycar bon#igurgr e ¢lff@fﬁléid@ﬁ-‘ééﬂq1&)tl@ agtrouhdinlise Sglflltl@m ((Exsmmdmn) is mpeduaghinitial

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,
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In the case of a coextrusion process, thggnaterial for coext.rusion

“is plastified in the same way in one or nore further extruders. The
coextrusi on nel t(s) is(are) conbined with the main material in a 30
specifig c r pegi

oot rusi on A e e ARl Kb dnd Bty Bl 1 ol SORE I Boivpestqpar i
si des of th@ldb@:lstéerb%G}IGm.aVTMSﬁ@rH-@ g be subj ect ed to subsequent
nmechani cal operations via thermformng or surface treatnments, for
exarrpl e pr %Ylitac’dlé) r&t&ssgsc rf(ﬂ't ﬁllg ﬂr@ cﬁ lf%tf tﬁ@%%l&f@&B@na%f tol 8¥&k& Taga{he contlnuous
di sperse water droplets, and ot uncti onal [aye One or

sides of t melw«qumtec@mdwaole piysess upmgithﬂwémbr@piahmomd aod a@prtb@mit@dndensanon
35The thi le? s of the foils is from1l to 2000 um preferably from5

to 1000 um very particularly preferably from10 to 850 um WO

2010/ 089042PCT/ EP2010/ 000462 -11 - 5e.g. snmart |ID cards, chip cards

i n genéPal TheGndizidad conptideints eay bes mixaslc iy ﬁtlylowarla@tmelpaé@esm SRFepyion or else
tags, drivi

variously ss {ﬁ%ﬂg%%rﬁéelg’%gg ?%E%ﬁgﬂt%g%%% gglat%:@)eegﬁ% FY f0| 219%%961 S(r)ﬂre'
used here. The coextruded or other foils of the invention can have _
been const MREIROERtoR oA he adldiivescigtonthp sempagitions of the Ainvieatiqnsprefergbly delegaplase in a

wi th convenbheRahuRe l&'MQﬁ&ﬁQB?‘ﬁ(ﬁYl‘fl&'ﬂeﬁets @th {}Q'ah&u%rﬁpf}ﬁﬁgﬂﬂf&es of from about 200
pol yesters, copolyesters and/or” crystalline, semcrystalline or 10

mi crocr yst 4 BISE ipspyeatiasakassoalies, isericds inigmalclpsaderss single-sprad exiasdersoind gwin-
conpos§q OfseBYextrdiRR, fOll? E)?glp%rbyprge-[b co%oﬁﬂdﬁf‘g% BRI R {on! cg}%%‘:r‘mxﬁg 8f the solutions
PC/ ABS. "The invention therefore also provides conposite Systens

conpos ed ofof threrdynd ‘ﬁ% &qlytions o g adilisigesoandt syhseavrat fﬂYaé@Il'aflOfl of the solvents in a
pol ycar bonahgyn AhheRMha RIR IR ;Hrefafamy Bl%dﬁ&'d*b? ciftlioRr SRkeGigd in

vari ous ways as a function of the application. The 1 ndividual foils

or coextruded foils here can have various thicknesses. The data

carrier or fHEos? foilssimerimEce nsljstnet e palycabonasyaieritpivead indg figdroppes of an
The data cakinkdRf, 1aadkhRihidaNcyQfasEXBRR HashBMRioR SRR 8t fa&eR AR PALE The
of a passbook. 't is e qual |y p055| ble to demgn the data carrier as a

pl asti @@ cawderial i W?Xeémndrmf'é@ &' ithity et plestifiegtiop sysiery Bhe plaglisp gnedigisdforced
| n order tengiindd Rof &€ Ec@ﬂéﬂnrtﬁ‘éjplﬁﬁﬁﬁﬁ[cﬁﬂ Ssichland MR dRtRe, @@rﬁaﬁ%emehh@an have
foil of the invention can be 20netal lized, structured or prin

for exanpl dlGH FHMIRIBIHLE MSH RupiRe Riationpre mirns slements ad Kythse G@E@%le’éénﬂﬁeme“
used for thewilknecdidpdsRg, iRahrdpihiB] dnfile pomﬁnga@fipénu&a’rwﬁhapéham%tak&lﬂla%emthe
i's not restrlcted to the data carriers descri bed above can

al so be us®® FiihepalishingralendsreEhe shage i Eaaly g viasAelingar Widhers, fowwle take
const i byentsface @hChe Bﬁ'ﬁshﬁygmé aad REeHRWHMIQY i€ of Uhd P&ﬁecﬁw Liatatrne® 9ffurther

the invention. WD 2010/089042 PCT/ EP2010/ 000462 -12-
equipment serving for transport, for application of protective fo1l and for wind-up of the extruded

foils.

In the case of a coextrusion process, the material for coextrusion is plastified in the same way in
one or more further extruders. The coextrusion melt(s) is(are) combined with the main material in a
30  specific coextrusion adapter prior to the die or in a specific coextrusion die. The coextrusion layer
can be applied to one or both sides of the base layer. The foils can be subjected to subsequent
mechanical operations via thermoforming or surface treatments, for example provision of scratch-
resistant coatings, of layers that disperse water droplets, and other functional layers. One or both

sides of the foils can have been polished or matted or structured.

35  The thickness of the foils is from 1 to 2000 um, preferably from 5 to 1000 um, very particularly
preferably from 10 to 850 pm.

The foils of the invention are particularly suitable for the production of the cards described above,
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MB108 pol ycarbonate (Bayer Material Sci ence AG and of the additives
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stated. Th tive pe ts (conpound materi
based on MgRiséheed m&slemden@n@du@emhmfalscﬁnmm¢ Wghlcnmanﬁ_tﬁa]zliﬂﬁ:arbonate
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Conpounded pol ycar bonat Ftive mater A pro ced
syst emifPr opyitreergstylina polyaticsst dalditiveal 186 ban alko b@ry(bfepf)foﬂmnmmserapéf’&fc 9B,

?y wt. LOXiP@ITGthﬁZPE’I%) Q"ym}%d f&lirnqegf i tﬁesQ,egé%'%bpq'ﬁg ?rlvelflt%rnr%érefo% Qyo \Mo'vides
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 possible to design the data carrier as a plastics card, in particular as a magnetic-strip

card or a chip card.

In order to 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, buttons, armbands, clock constituents, etc.

The examples below provide further explanation of the invention.
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Examples

1. Production of compounded polycarbonate material:

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, Italy; 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 temperature of 300°C.

Table 1: Compounded polycarbonate/additive materials produced

Compound/| Propylene glycol Glycerol Loxiol G32, dimeric
system distearate, monostearate, pentadecylphenol
% by wt. % by wt. % by wt. formal, % by wt.
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 chloride.

The solutions were used for drawing off polycarbonate foils at a width of 200 mm 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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6 3.30 7 2.40 8 3.10 15 2. Proggction of foils: In order to

study |l am nation properties, foils were produced, derived from 20%
strength solutions of compounding materials 1-8 in nethylene

chloride. Eh r@gkﬁ%&%lm &fUﬁ‘@ﬂnﬁo@ft .drawi ng off polycarbonate foils

at a width of 200 nm on atmaster 20 509 MC automatic foil- or
filmdraw n @pllcator fromErlchson wi th evaporation of the
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for production of the nmultilayer conposit
2010/ 08904 2patd 1Eps3 dirpoy Bpb@ge Weber, using a pressure of 200kN at various temperatures (150, 140,

130 and 120°C). The multilayer foil composite here comprising the cast foil from compounded
10 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 commerecially available foil:

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

procedure here was as follows:

15  Evaluation and grading: Attempts are made to delaminate the foils. The more difficult this is, the
more assessment points are awarded (0 = very easy, 6 = 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

20  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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conparisons. Blind value 1 was produced I n-house, and blind val ue 2

is a conmercially available foil from Bayer 20Materi al Sci ence AG

(Mal crofol ID). The points described after this wereR2otalled. Figure

1 shows a graph of the result. The experinments reveaE)the i ncreased
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1. Multilayer foil co ite which has at |eastOone | ayer conposed of
pol ycar bonat e or copol ycarbonat e, characterizegé'n that the

pol ycar bonat e or copol ycarbonate al so conpri se ne or nore additives
sel ected fromthe group o{2} he conpounds of the geggral 10formul ae

(1) to (8): (1)

0O—R2
R2
~ o (l) Cl)
R2 Ro 0O R2
(4) (3)
0 R3 R
R3)J\O/R3 R3.__R3 O7ln
© R3
6
©) 7) ®)
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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R2 R2 (2)(3) (4) (5) (6)(7)(8) imswhich WO

2010/ 089042PCT/ EP2010/ 000462 -15- 5 R2 have been sel ected

i ndependently of one another selected fromthe group of C 0-C25-

al I cyl carbonyl ar MQB&Q%QeMnE@eH@}{ﬁy bese mh&%&@ﬁed fse m%rgd&{f,tdfm@fczs-

one anot her selected fromthe group of” Cl0-25-
Mul tilayer foil 2B3lephent erkydeeserpndg to Caim 1, characterlzed in that
the additive has been 10sel ected fromthe group consisting of

pentaerythritol paetkastacrbied idbyagnal oFBROSBRF &iRted from the group of C10-25-
alkyl.

2. Multilayer foil composite according to Claim 1, characterized in that the additive has been
10 selected from the group consisting of pentaerythritol tetrastearate, glycerol monostearate,

propanediol distearate, stearyl stearate and mixtures of the said compounds.

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

formulae (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. Multilayer foil composite according to Claim 1, characterized in that the thickness of the

composite is from 0.1 to 2 mm,

7. Muitilayer 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 comprising 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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conpounds. 3. Multilayer foil conposite according to Claima1l,
characterized in that the total concentration of the additives
selected fromthe.: rmul ae (1)
to (8) ?s from fi&i@{tg %%]; g%gcg&g%gﬁgﬂaee% I%hg?&tﬁﬁ%ﬁg{gr%%si tion.

154. Multilayer foil conposite according to Claiml, characterized in
t hat the t ot al2 dishicarhenetg dogmonfion dfeoprivfattionale canglogigpr epuinisingtitom Lt tufye by
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conposite according to Claiml, characterized in that the total
concent r at i onlbfPolygarbentii eompestignetreepdyrarhopiis edyepogition prngfrisingdrom 2.1 to 6% by
conmpounds of th ' 1 to 6%
based on the \/\B%ﬁsﬁ@@gﬁ@t&ﬁgg%%rncg%gi&ﬁdg%?th%gm%?ftoihllﬁual{l/‘{e(?ﬁogﬂl conposite
according to Claim1l, characterized in that the thickness of the
conposite is fromO0.1 to 2 mm 7. Miltilayer foil conposite according
to Claim1, characterized in that the layer is a coextruded foil.

258. Smart 1D card, identification docunent, portable data carrier,
EC card, health card, credit card, nobile-tel ephone card conprising a
mul tilayer foil conposite according to any of Clains 1 to 6. 9.
Use of a nultilayer foil conposite according to any of Clains 1 to

as Smart 1D card, identification docunent, portable data carrier, EC
card, health card, credit card or nobile- 30tel ephone card. 10.
Process for the production of a nmultilayer foil conposite according
to any of Clains 1 to 6, characterized in that a foil conprising a

| ayer according to Claim1 is |lamnated to another foil. WO

2010/ 089042PCT/ EP2010/ 000462 -16- 5 wei ght of one or nore conpounds
of the general fornulae (1) to (8). 12. Pol ycarbonate conposition or
copol ycarbonate conposition conprising from1l.1 to 8% by wei ght of
one or nore conmpounds of the general formulae (1) to (8). 13.

Pol ycar bonat e conposition or copol ycarbonate conposition conprising
from2.1 to 6% by wei ght of one or nore conpounds of the general
formulae (1) to (8).



