MO 2010/ 04%4%5@{65{2’2009/ 007269 - 1 - 1D cards having bl 91%?1?&2'09970%[/269

engraving wi v The present invention provides |am

structures for ID cards that can be witten by |aser engraving having
an additional |ayer which is applied on té*t"he body of the card after
| aser engraving and limts or conpletely prevents the subsequent
writing of IRgardsthayvingibleokedlaser enggaving myitability hus fal sification of
the identification informati on contained, as well as a nethod of

bl ocking t : AV L i | am tf uct urnes

by | asor ongs Beas IFRRREN ROy efithir drtc@los BT Ao Sl RSB B9
i's an i npolasarengsiverg havingen pddidoret ilgrr ehidhi is mpplsdoas td s .bolihef ehd ¢drdn
conposi tes_pl an inportant..part e.qg., for identification 10, .
docunent s @f%é'ﬂgs}% eﬁggglﬁ’@r@g, hr?‘ﬁ%ﬁf F?‘%‘Pﬁ&?@hﬁiﬂﬂ?@? thysebspaueny Pritingffi the
cardss Thecp@rspnader Séiidahg Cadd $hus" fAMiAEHioANdf WHE L BefYfida ﬁﬁrinlt; rmafion
engraving, i.e.” the applying of lettering or pictures such as cfac
and white @ik aphvell asa geateedadf Ylokkioguthe Resrsangedviimgwiritabilly dfdsminar
engravi ng its gjgneral bedi stinguished in particular by its high

ant i - f or geV i CREE PG DY Iaset SREIVIPE forned in the interior of the
card, so that it is 15 inpossible to renove the imge and produce a
new i nage Beparidhi 0@ pldigcCAiSby Bser dnpeiving Rdinvibthoathnd AMETSth PrédudBén
to gain access to the |laser |ayer is inpossible in cards made
entirely offiHB sampassesatldeseiilg compesifesilagea impprtani(payt e detlidentifipation
| am pgti o u r of fd C Qr = r£Yy out e
per scli)]ﬁal i g%oﬁlglgnﬂgf g[?ﬁeastc:) 3 d4 P ng’l g%@?%ﬁﬁ%{%@?%%ﬁﬂfgﬁﬁg %rr %%d&eaa%‘t Eﬁe
20 | aser - spensinalisieg addiardsv &s bikck dndnivhisé &g Rsdroagrahieg, eid. i the a?pryiregcaf
into the external |ayers of the | ti-layer card structure. After the
bodi es of el?ﬁ@“tgaloﬁlsplﬁ%rfé Bdhn 2 Mlickaeed, White pgetogmﬁ: éat2snerally Haown.

formof t ! r L L Of i L0 i - ] . el 1
engr aved. Lo RIROR BTN LRBALAL 1o ORI MALTRI N PartiBRE B it'ifh
| oaded wi tamtifaggery adelirity.vEhe image mnsfaokid\ia thadntefldr ofithestadd] sbehat it is
subseguent.| rovided with additional data and.thus be mpdified in,
Cermiof dBIRPERE 19Rpmoks e e pd dediice fynavhimags Sepzing g cards into

subsequentihéiPigRiiduslllay@e M bidef 8 LR LOGYTEMcSIazer 18746 Slpb&ible in cards
herei nafter as I D docunents - by adding data and i nage mPor mat 1 on.

made entirely of polycarbonate.

Plastic cards are typically produced by lamination of a number of films. In order to be
able to carry out the personalisation of the card by laser engraving, films provided with
20 laser-sensitive additives are laminated across the entire surface into the external layers

of the multi-layer card structure.

After the bodies of the cards have been laminated, the personal data in the form of
textual information and/or image information is lasered, i.e. engraved, into the card.
Following this, however, the film layer loaded with laser additives remains active and
25 can still be subsequently provided with additional data and thus be modified in terms of
content. This possibility opens up the potential for subsequent forgery of identification
documents — referred to hereinafter as ID documents — by adding data and image

information.

The need therefore existed to block the subsequent provision of these multi-layer film

30 composites with information by means of laser engraving, or at least to restrict it
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the anti -fg&qé}@‘{sﬁg‘guri ty of security docunents, prefer adl ”?Plﬁo'?g%%%ég
docunent s. The obj ect on which the presea’; i nventi on was based
therefore consisted in finding rmulti-layer il mconposites in which
subsequent |aser engraving witability is severely 5 reduced or
conpl et el ysayeistkansl thys fosinetspsecthe wals-ferspiyeeeutity of secatibgdacyniehts, preferably
i nvention 1[? 5&%%311?5 | am nar structure nmarked by | aser-engraving is
provi ded, a El ei'ng marked by nmeans of |aser engraving, with at

| east one outer |ayer, over the whole or part of the surface, which
refl ects oThabbjechsn Whicladicapiessnt idvinbohSva20HséD 2Bt Adonsishel s fndihg
mul ti-Iayer opfica{_l films which reflect IR Ilight in cards is .

descri bed. M¢Hblaye Hlst FRIRPpsHEs IMypaIcE subscqdety dasgeenarnying mritehilify;ip gpverely
conposi te1rehu@edo§%5§@fé?el thidcgggt two other polymer layers in the
card, to permt card recognition by neans of reflection of IR

radi ati on. These are so-called VLT (visible light transm ssive)

cards. No Tie obfect Ras edHiexsdiageortlingrts thesinyentaom indharaslapindslstroituteanarked

engraving wjtability 15is described.in thig,applicatjon. The,presgen
Tnvent i on P ErpeAaeRrieSaet rhirind okl barir s pLso eyl Wi 2
engravi ng, lefRRhaolichthyef, oveemt viHdg s TeMhasirife PRh¥ARE I dcBY R absorbs IR
equi pped to be markabl e by | aser engraving and an outer |ayer over

t he whol e 18fliagaRt of the surface, which reflects or absorbs IR

radi ati on. 20The marking of plastics filns by |aser engraving is
refepped t I i peci al i S 0 I ty8r: as :
| aser O mar kS 2ARERR ST HBATR O B & mib B o Bl RRL IR R iR o
i nt ended teardsiarlepmivkeé dTly[Rvedlestiod layas afe angipad iwithin THeefilpr aaes®itefie.
| aser engraving is known to the person skilled in the art and i s, not
to be confREEEEEIARY I§ags vy Sther wym%e@fmﬂa% &ardy iG RETgRI cargdorppegnition by

t her mopl a%geﬁlfs%?lr%fr@ﬁoﬁ BV L rRIHHOAPBRESE Q- 'éJfWIewl?s)ﬁglle "f)%ﬁ{ trapsmissive)
engravi ng preferably contains at |east one l'aser-sensitiv adartive.
The | aser -cedss Noi wse ddBiefledivedilmses suter ddylers tei Hlbwkr lafa@rengmsarg writability

engrayi ng .mgrki.ng of light. on a dark background, dark on a |ight
backggoundggfascﬁlgg%l}’r@}f a&’@ilﬁ?t@: Laser-sensitive marking additives for
| aser engraving marking of dark on a |ight background are preferred.

- 3 - Sui tER fredenb BiveSiRSISthbiedte %ﬁﬁii&és\éﬁﬁm_ﬁfa? st @ire AR By la§&'e%ﬁfalvﬁfé,
| aser marking additives, i.e. those conprising an absorber in the

wavel engt Ironiaiyag of laapleoncadiermapdastie poswuicr lpyasfegnipipeq to e tnwekable by laser

Ve onot ke 81 MDY AR BV dha SRt B SR surtog; whishoelsgs or

thei r use dbsorfs® UR dadigtion> conpositions are described e.g. in WO A
2004/ 50766 and WO- A 2004/ 50767 and are comercially available from

DSMwi th the trade nane M cabse, Ot her absorbers that are suitable as
| asef! sensihe Watkingipt plasticsabilnsc by laser enasewng éorlened tWyfor shprtiin specalist

descri bed &, ' = A rGi [ Lo WM e

trade nane Ii%zse aiﬁrg? ﬁef]&%r% ?r?gﬁés-egggaeg {%i n cgélﬁé{g %gt\ﬁgets%r?i gaesgl Irélgrgkteﬁ

in US 6, 69®rdaftearisl intended to mean marked by means of laser engraving. The process of
laser engraving is known to the person skilled in the art and is not to be confused with

printing by means of laser printers.

25 The thermoplastic polymer layer equipped to be markable by laser engraving preferably
contains at least one laser-sensitive additive. The laser-sensitive additive may be
suitable either for laser engraving marking of light on a dark background, dark on a
light background or coloured marking. Laser-sensitive marking additives for laser

engraving marking of dark on a light background are preferred.



10 comercially available with the trade nanme MarkitTM and

phosphor us VEQHUE#0%% ti n- copper ni xed oxi des as descri beRCHERR009/997269
WO A 2006/ 042714. It is preferred if the particle size of the

| aser-sensitive additive is in the range of3from 100 nmto 10 um and
particularly advantageous if it is in the range of from500 nmto 2
gm 15A nostitghde lascubasitive mdditbes ect, lfas exangtasiotdalied dgdt markeing sdditives,
carbon bl ack.,, The ther.nopl asti ol ymer in the thermppl astic pol yner
| ayer can pref@rafPyPHENgan %ﬁ@ﬁ)egh’é tg;&aﬁﬁlﬁpggtl%gepﬁfwﬁeﬂa%@%b? aged,

from pol ynpfeserfily & il epiveinbih kﬁhg@tdfrﬁb?@m%@&?(ﬁe fl{i&ﬁ-doped yttrium-
pol ycondensat es of bifunctional reactive conpounds and/ or
pol yaddi t i dmprivangarsetolesdss) (Thesd tasat magdiog iadditivesrpodinhisir ukerin arsulding

oo =55 anciT G AGRRREETE o Rl AR B o A B0BAGEE7 and ar
t her mopl astirmmpialiyesnailable ek DSM RAMAhe $radé n&aP MR O 65s 888 that

on di phenaol s, polﬁé- or copol yacryl ates and poly- or

copol ynet h#€r SHitablesas laspr-semsitive radditivep| ase satbopr Bhek, advlated lagbry nidickivs as
met hacryl a : i el opol yner.s W t. tyr uch as,
for exanpl %&glﬁ\l%ﬂpugr%f ledra L ‘ge 19§ o yg?i%@ g&agé)rm I?y avalﬁbﬁa with e Tade name
IOO: yst y][ enbazacﬂayrt;ﬁonhﬂt?hd)@-d@éﬂjl) tint bﬁiﬂﬂbﬁﬁf &&E%ﬁaeﬂobgrriﬁt Wﬁﬁé%%‘édi émd
pol yol.efi ns such, as, r..exanple and preferably, polypropylene grades
or pgbyol e‘fqn?@efﬁifil@oﬁvaﬁa@f;é‘ﬂﬁhc‘fhé tiadle pame Meyk-itf g (phpsphaeseeantaining tin-
poly- or cQpgtyapRden fo I ] h as, for exanple
and prefer%@?y, pol y-&%%%58%81’19%‘{%@%%@%?2% %%ﬁ%te (PET or CoPET),
30gl ycol -nodi fied PET (PETG, glycol-nodified poly- or

copol ycycl lbiepigfraidné theypaticle tsereaftthd dsat @n§iRCT Giditve poinythe @dnge of from
copol ybuty] ene te ht hal] ate (PBT or CoPBT),.poly- - 4 - or

copol yco ndfeog]sné? é% i@ﬁ%ﬂﬁﬁ%‘f“&ﬂ&d‘?‘@&?@%@@’ﬁ ilit Sdndhesigpge affromsi00 nm to 2
exanpl e angnpreferably, polyethylene glycol naphthalate (PEN), poly-
or copol ycondensate(s) of at |east one cycl oal kyl dicarboxylic acid
suchéﬁs, for exanpl e and preferably, polycyclohexanedi nethanol

cycl bhexaneMoshpaBylpily peederoed(ImeCsnsiting agdilveonemb&( BISR. or ni xt ur es

of the aforenentioned. Preferred thernoplastic polyners are

pol ycar bo r bl ends caontainin st one
pol ycar bo zlg{tegﬁ%r?{og g%g?%%g ﬁg@tgﬁﬁeﬁg? P i%étg(f %?Slwf/lelbfﬂg?rewg’&gftﬁ?aﬁﬁ?eeﬂggaﬁ
cont ai ni ngnat tHeermsplastive ppbinygasdenad efren F@]@ﬁie%cc"@f behplegicamy dsatugAst
one poly-or copol ycondensate qQf terephthalic acid,

napht hal eﬁ’é?ﬂo&‘gqr%o e yq?ngﬁansgteéy@f obiffigtional reactive compounds and/or

polyaddition products of bifunctional reactive compounds. For certain applications it
20 may be advantageous, and therefore preferred, to use a transparent thermoplastic

polymer.

Particularly suitable thermoplastic polymers are polycarbonates or copolycarbonates
based on diphenols, poly- or copolyacrylates and poly- or copolymethacrylates such as,
for example and preferably, polymethyl methacrylate (PMMA), polymers or
25 copolymers with styrene such as, for example and preferably, polystyrene (PS) or
polystyrene-acrylonitrile (SAN), thermoplastic polyurethanes, and polyolefins such as,
for example and preferably, polypropylene grades or polyolefins based on cyclic
olefins (e.g. TOPAS®, Hoechst), poly- or copolycondensates of terephthalic acid such
as, for example and preferably, poly- or copolyethylene terephthalate (PET or CoPET),
30 glycol-modified PET (PETG), glycol-modified poly- or copolycyclohexanedimethylene
terephthalate (PCTG) or poly- or copolybutylene terephthalate (PBT or CoPBT), poly-
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particularly pretrerred are pol ycarbonates or copol ycarbonates,
particul arly having average nol ecul ar weights M, of from500 to 100
000, preferably from 10 000 to 80 000, pafticularly preferably from
15 000 to 40 00Q or blends thereof with at | east one poly- or

copol ycond¥nseradyendersatos heh spphithelenediqashexylic sarid syeh st denilexpmple and

wei ghts M 5 er.abl
000, s 1 PR riehe B he el PR ThD: b oReRg et of &
preferred lemdodheredycioabitylt dizaibowelid | auid asuehpas,y dbk yxamele and preferably,

terepht hal ates. Suitah] e pol yal kyl ene terephthal ates are e.g.
reacti on p? g}oge%efnegm{.g%qo gy dahaxansiGaEbaxyiigs agid t(ﬁgque)r eBelyswfones

derivati ve@sitﬁogmigélg%tdfme ﬁg&g){eg}i&gedgnhydri des) and aliphatic,

cycl oal i phat or i phatic s and 20m xtures of these reaction
products. Preferred pol yal kyl ene terephthal ates can be produced from
t er epht hal Prefearsid dhémmorilassic rpdpners earel ol veattionatey oandpalycghendtes or blends

(Kinst st ofenEinf fiiod e Tobebopsie QYo CosbhRi, BRUGRADy mrofgred e
Muni ch, 1%léids cdaRighe bt RestRAkRlYeIRASe e bsﬁlﬁém&iaﬁesmﬁ%tlédsﬂ o poly-
P

| east 80 nole % preferably 90 mole % tere alic acid groups,
based on tdeopplyapusisrsate of geenhthadismoide nephtkalenedicarheaslic 8gd mplacygioalkyl

f bl y,. St % | .ql l,. and 4- di.ol
o 0180201 o 95 s LB SN SR OB U B05Sh e
The pr ef erare@olyoirpahdyd @n@pbBicapbhdied, pheiuliEly havitbaivBrage Modétildr iv@igHtd
terephthalic acid 0 20 nole % of groups of other

30groups, up t .

aromat i ¢ Mot dwy P0G 1adDELO% s o lrem 19 GibirBb90% pRpisalarly preferably
di car boxyl i ] . -

~ phthal | cfé‘%}’ﬁfgioggSﬁ”{‘ﬂ3@83?@%5‘8%2@%@?%@% e folp: otiopdRBoflepsde Bf
di phenyl! dite@phibalyd kcidalciving sveragenmoleaaladl weiglitpiM,, af ifehm 361080ite 200i (O,
azelaic acid,a cl.o anedi tic acid. The preferred pol yal kyl ene
ter ei)%‘ut halpo{?féga%?ﬁhég%:‘ (ﬁbﬁ? lgh%éﬁdi tion to ethylene or 1,4- 5

but anedi ol gl ycol groups, up to 80 nole % of other aliphatic diols

with 3 to Swtablegsgindy-opr eapelysandgsnaies ef trephthaliitagidpint preferred eathodiments

e.g. grou . T I - - edi;oly, . neopent vl
gi yeol 1 BB ueriBh 3PP BT RNeng kpMhaecls PSRBT RSB REbinthrszees
3- et hy 1- Zyrd epe néa@tion ippbducts- ofedrbinati@ dieapieniyHo adidelor tHsi? redctive derivatives

trimethyl-1, 3-pent anedi ol and,_ 2-et hyl -1, 6- hexanedi ol , L
2, 2- di et hyF-219imehd saikesrgnhydridss) andpliphstigs spglealiphatic or araliphatic diols and

1, 4-6- ([ gﬁ%(ﬁhg?/ﬂ?g?%%m?%@ﬁ%gne 2, 2- bi s(4- hydroxycycl ohexyl) -

pr opane, -tetranet hyl cycl obut ane, 2, 2-bis(3

- [b eta] h gh ane and . . .

2, 5201 o (o e SERLIGIAR RREMIBLIRARE B rodaped fromy epephiblic asig oy it

776, 2 15 1Ba&fiye derivatives) and aliphatic or cycloaliphatic diols with 2 to 10 C atoms by
known methods (Kunststoff-Handbuch, vol. VIII, p. 695 ff., Karl-Hanser-Verlag,
Munich, 1973).

25 Preferred polyalkylene terephthalates contain at least 80 mole %, preferably 90 mole
%, terephthalic acid groups, based on the dicarboxylic acid component, and at least 80
mole %, preferably at least 90 mole % ecthylene glycol and/or 1,4-butanediol and/or

1,4-cyclohexanedimethanol groups, based on the diol component.

The preferred polyalkylene terephthalates may contain, in addition to terephthalic acid
30 groups, up to 20 mole % of groups of other aromatic dicarboxylic acids with 8 to 14 C

atoms or aliphatic dicarboxylic acids with 4 to 12 C atoms, such as e.g. groups of
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relatively snma anounts of 3- or 4-hydric alcohols O or
4-basi c carboxylic acids, as described e.g,. in DE-OS 19 00 270 and
US-PS 3 692 744. Exanples of preferred bréﬁéhi ng agents are trimesic
acid, trinellitic acjd, trimethylolethane, trinethylol propane and
pent aer yt hphthalic  acid,  isophthalia | gcidno Zrnaphthalpneticaghaxybs of agige 4.4
br anchi ng i : e - 1 B - qPar i+
preferred %P gé}%(l)cfly a f’fl?ﬁlg n%e%ggﬂ%chgiﬁ%?ged slﬁ\?\hz%gﬁ r%g%@ tgglg h Q%%l%lg uLH((:: Zd([j uld
sol el y fr oepctoherptetitaatticacati d and its reactive derivatives (e.g. its
di al kyl esters) and ethylene glycol and/or 1,4-butanediol and/or

1, 4- | i met h | 1 Xt . of t | yal kyl
Lot ephi hal Hole R RTET R TR sba S, Hmidiad Bratdeado T
copol yest efgandaidt i3] bggﬂéﬁﬁﬂ a6 8hm ¥ of RBStalipWRiOdiolshEith 3 ttoh é2 C atoms

aforenmentioned acid c rrpone.lrdll?s and/or fromat least two of th
af or enent | @regloglipltiisl dielsnpidhérips2] @rdbmaretd. cuouns| of h3-pfapanedol, 2-ethyl-

copol yest e are | y(ethyl ene gl ycol/ 1, 4= but anedi.ol) r epht hal at es.
e B AN S R G e ot SRR DU N a8
pr ef er abl yeyplshegRdimethatol,i 3Sh6thy)-3.29%hiadedibl, appiayl-Dd-pedtenekidl, oi,2.g,
preferably 0.5 to 1.3 dl/g, neasured in phenol/o-dichlorobenzene (1:1

parts by vwir@ﬁm-la?t-pgs@qd?pleaaé R-¢hgel.6-hexanadiol, d-dicthyld s pwppesgiol, 2,5-
enbogl nentl'?exglflecfi(;]e 'lnx-%g-g[:bg%i-g%@r%ﬁ%tﬁ&&t)ﬁ){nz%e ! ef%bi%tlﬁgl_yﬁaorxycyclohexyl)-

pol ycar bonate or topdly east one p

copol ycondsopaiee 01,4 iditiyeipdntyh il 1303 -atiathethyl@clobeatagde,of 262-bisafieta)shgdroxy-
pol ycar bonat e or copol ycarbonate wi.th pol y-or copol ybutyl ene

t er epht hal %hcg&y@Ler&?ﬁJ&qj{anﬁ%& ?iQélasgéd}y roxypropoxyphenyl)propane (c¢f. DE-OS 24 07
copol ycycl ghexapedrget ﬁybﬁge terepht hal ate. Such a bl end of

pol ycar bonat & or copol ycarBonate with poly- or copol ybutyl ene

t erepht hal ate or@&l ?;;ol -nodi fied poly- or 10

copol ycyc| Bivepelyeldylene Hytephthalataseqaint bealberehahby pinebrposting isktively sindlh
1 to,90 W _ % pol rbonate o ol ycarponate and 99 to 10, wt . %, pol y-
or ' cbbol y iR PG Far aonePireBoR o o1 GLbPRbaPrE el sgleSiribedes o
copol ycyclphaxane domghdens-rses ephthal @taghpldy &f gefbled bMdchink do8nt3qre
Wt . % pol ycarbonate and 99 to 10 wt. % pol ybutyl ene terephthal ate or

gl ycol - nodiifiiegig pétigey driseditine dridet Hyimstylelethepht haimetbylotpiepang5 and
proportio I pto 100 wt.% Particularly preferably, such a

bl end of Bjts)efl%ggjrt%%ﬁgte or copol ycarbonate with poly- or

copol ybutyl ene terephthal ate or glycol-nodified poly- or

copol ycyclRrbfexabig dionmbleyihand meleelhifiiat diickiap agentois @isad, tHasedlOon theGiid
wt . % pol ycar bonate or copol ycarbonate and 80 to 15 wt. % poly- or
copo%@but VIOBENEYr epht hal ate or gl ycol - nodi fi ed poly- or

copol ycycl ohexanedi net hyl ene terephthalate, 20 preferably with 20 to
85 Wt . % POlyeRNARNGEferRA hrd Bolly Ak FRn¥MerdGHARN &P{%}B t

gl ycol -nodi fi ed po yc§c| oheg?a%(ed rrrelt he§l ene %{gﬁ% c’?%lvgtgé, hgﬁéea s6lely
propor t i orfsoradeteplighalp acd 204 itwtredsivdvietvatiaed (ecgilitr diglkpl ediers)adnidyeth gensh
a bl end of ,polycarbqgnate or..copal ycarbo e W th poly- or .
copol ybut ﬁlgcﬁ’ @%Egﬁ?h‘é\%‘idé&o&‘%&y %‘Icyﬂﬁa]%h‘ixlﬁ‘fl%cfimﬁﬁﬁaﬁ}gl gpups, and mixtures
copol ycycI@tﬂ@g@g@p}b]@le@gk@gﬁnhﬁgﬁght hal ate can be one with 35 to 25
80 wt. % pol ycarbonat & or copol ycarbonate and 65 to 20 wt. % pol y- or

copol ybutyl ene terephthal ate or glycol-nodified pol %\p or

copoﬁjlcyc | Toplesash palyatkylepe derephtbelaish atsaalsn eopopiesters: whicl ayd pradesdiftong et
wt . % poly t d . .00 I t pht t

gl ycol - noglgz{slp(egﬂgp%‘l ?)@y%tﬁ%ﬂ?tée%gﬁge I n%lff h%%eﬁrg)gl&tt‘%raghgﬁ rhlg{nglt %, ﬂ?ﬁgm% 8F the
propor t i onforagéntighedp alcOhdlOQowdpofientd, Nawdd SfartivaldrlyC reelryd péopbBlesess arc
enbodi nents, they 30can bl ends_ of pol ycarbonate and

gl ycol - modiohi(hylsas gbfyevgﬁ&%ﬁ@ééﬁpl}éwﬁwbﬂét%-
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copol ycarbonates in preferred enbodi nents are in particular aromatic
pol ycar bonat es or copol ycarbonates. The pol6ycar bonat es  or

copol ycarbonates can be |inear or branched in a known manner. The

pr oduct i onTh¢ pekyakkylens tsreplithdlaigs ereferablytuskd aph somponers prefenahlyngnsssss an

from 5 di Ci er.i Vese t| hai n
termnators angé %ﬁ??@fﬁ%%n@ﬁ%d élgg%tlge 0051% 111)é ‘ﬁég measured in
pr oduct i onplenopoldydisroberaees (1hRpatdIneRcisal) dt MMn'eﬁcﬁr@dﬁ}é pat ent
speC|f|cat|ons for about 40 years Ref erence w ||l be nmade here, by

f . t o_Schnel "Chem stry. and Physics of
\I;\,g%/ygar géﬂﬁ’?@%‘tlwggﬁyﬁﬁfenﬁ vFBhRdimgRis pfethy | inveations the dendpaf jaf Jeast one

New Yerk, fs&l\géia%bna%’ dReY 97%@ %%1898%1] h 4P 15814 :n@g'[:;ol%?J g g&]ycg;i nsat%fof

wul | er, uvert nel, ycar bona ope
Pol yner Scieeqpbélahn dCIEng al’mmldl afgy least anegpolytarbBeasto nd cbpblytbonald®ith poly-

) h d P. R
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or hetero atopms as bridge links. Exanples of suitab x ar

conpounds ! thﬁﬁ%@r%ﬁ(%éﬁ%ﬁ@% polgi ﬁly@nP@Wdﬁ:lph@m}m@methylene terephthalate,
b1 St OXHBREIY Jwith KPORS 000 (A ENBNGIY Lhg CUE | 8AUEISE. porfButytene

bi s(hydro ) aryls, brs ydrox
bi s( hydr oxymhkihylaje ket cgiesl-odifiby dp(ﬂymhﬂﬁﬂlﬂedﬁﬂétﬁyléﬁ‘é terephthalate, the

1, 3 T CrRABPah iing in dopd Obyh ben Vemes it profablyngsiah kg1 leed of
and ri ng- RARAIOALRGr COPRILIISA L G EtE Bbly- or copolybutylene terephthalate or glycol-
modified poly- or copolycyclohexanedimethylene terephthalate can be one with 20 to

85 wt.% polycarbonate or copolycarbonate and 80 to 15 wt.% poly- or copolybutylene

terephthalate or glycol-modified poly- or copolycyclohexanedimethylene terephthalate,

20 preferably with 20 to 85 wt.% polycarbonate and 80 to 15 wt% polybutylene
terephthalate or glycol-modified polycyclohexanedimethylene terephthalate, the

proportions adding up to 100 wt.%. Most particularly preferably, such a blend of
polycarbonate or copolycarbonate with poly- or copolybutylene terephthalate or glycol-

modified poly- or copolycyclohexanedimethylene terephthalate can be one with 35 to

25 80 wt.% polycarbonate or copolycarbonate and 65 to 20 wt.% poly- or copolybutylene
terephthalate or glycol-modified poly- or copolycyclohexanedimethylene terephthalate,

preferably with 35 to 80 wt.% polycarbonate and 65 to 20 wt.% polybutylene

terephthalate or glycol-modified polycyclohexanedimethylene terephthalate, the

proportions adding up to 100 wt.%. In most particularly preferred embodiments, they

30 can be blends of polycarbonate and glycol-modified polycyclohexanedimethylene

terephthalate in the compositions mentioned above.



descri bed -A 3 832 396, FR-A 1 561 518, in

Chem stry and Physi cs of Pol ycarbonates, Interscience Publishers, New
York 1964, p. 28 ff.; p. 102 ff. and in D. @‘Legrand, J. T. Bendler,
Handbook of Pol ycarbonate Sci ence and Technol ogy, Marcel Dekker New
5Yor k 2000Suitablg as polyeyrbenatesedr diohglyeakyzatss lmqmﬁemch@mlmergs are in

L1 o S BAUSRANE o B i Sadorypreny ) e hane

bis(4-hydroxypheny|)d|phenylnethane,

1, 1- bi s( 4- ikelpalyyqrbanyds)or topbigarbeidtarnan bé lihed?ios bfenched in a known manner.
hydr oxyphenyl) - 1- ( 1- napht hyDet hane,

1, 1- bi s(4- d t hyDet h

102, 2I El s(i fhgpgt%( heny thFfFr @Bi;rﬁgr%on fes can take place in a known manner from

2, 2- bis( 3- aphénels, 4C£M6H ¥R ERY AN QP FBRonaAy2 ch
2 2aoela Irilrigt oS hydrloxyphenyl proggﬁ on 'yzc ain terminators and optionally

2,2-bis(4- b@mfwg/ piety Detailspdicthy Ippwd)pame of polycarbonates have been laid down in

g i B: gg j ﬁl y%henéﬁshtf ];I"J@]f ﬂ%ﬂugﬁﬁ 5%%? Reference will be made here, by way of
2, 4- bi s(3, écaﬂipl@t 63~ fr IBeHhEKY ORMYidky Zmde PRYiRU bR MEly derBortited € 4 Polymer

hydroxyphenyl)cyclo exane,
1, 1- bi s(3, %ew%t\wamQthsuymﬁeBuyblysbsreI Nh‘éx‘émé London, Sy8ney 1964, to D.

b' s(4p hydrpl)é%%e?y I‘l% kThyM@gﬁ‘zgﬂe ouve’rtne ?BAQ'ER A[(% "Polycarbonates" in

(4- hydr oxyphe

1, 1' - bi s(4Emrdropx&iaIwrp,onym&smmerah@mgb@eﬂ@%lume 11, Second Edition, 1988,
1,1 - bis(4- hydroxypheﬁz - 4- d||soprop%bbenzene 2 3
]

. 5- di met hyPAZas 8T ox Y bheng 15inalyp te gyis] hefziane K. be(:hmqmy@ndofypfhewlber
et her, bis d yphenyl
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2,2',3,3 R(dyacamwﬂjnl}@s@r,$ellﬁloseé§fﬁrﬁcmmhm Vetlag Matich, 0Hennkl1992, pages
H-|n ne].@7 2quol or di hydroxydi phenyl cycl oal kanes of formila (l'a)
(la) "~ wher
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Suitable diphenols can be, for example, dihydroxyaryl compounds of the general
formula (1),

HO-Z-OH  (I)

20 wherein Z is an aromatic group with 6 to 34 C atoms, which can contain one or more
optionally substituted aromatic rings and aliphatic or cycloaliphatic groups or alkyl

aryls or hetero atoms as bridge links.

Examples of suitable dihydroxyaryl compounds are: dihydroxybenzenes,
dihydroxydiphenyls, bis(hydroxyphenyl) alkanes, bis(hydroxyphenyl) cycloalkanes,
25 bis(hydroxyphenyl) aryls, bis(hydroxyphenyl) ethers, bisthydroxyphenyl) ketones,
bis(hydroxyphenyl) sulfides, bis(hydroxyphenyl) sulfones, bis(hydroxyphenyl)
sulfoxides, 1,1'-bis(hydroxyphenyl) diisopropylbenzenes and the ring-alkylated and

ring-halogenated compounds thereof,



. endently of one another signify hydroge
haI ogen p%%é{ﬁ%@'?chl orine or bronmine, C-Cs alkyl, Cs- [1£P2009/007269
cycloal kyl, C6-C O aryl, preferably phenyl, and Cr7- C12 ar al kyl ,

pref erably phenyl -C -C4-al kyl, parti cul arl'ﬁ benzyl, 5nsignifies an
integer from4 to 7, preferably 4 or 5 R3 and R4can be sel ected for

each X i ndilbesgaaf jagdisingal SMﬁddpeﬂ@edthwrmalwheompmmﬂe pre dekgibieflye.g. in DE-

[] Kg[ Ogﬁnat(:) easzt%a) W atom gi%g%f é‘%ﬂ‘ gﬂa(;}ilﬁ 5%6‘&%3&33’2%5&34 IF??F?%CS

10Pr ef er ablIryersdiedcerrublishers, New QdriON96NH. RBAE. Xp AN SAnd 19@ g Eéﬁr@ﬁd ¥.T.
only on on R3 and R4 si mul t aneously signify al kyl. The

om
preferred EFWW éi%‘éboqlb Pt Prlycaibenye RienseankiechndlogymMarcel Eﬁkk@' New

met hyk. The X A9 ral pha position to the diphenyl-substituted C
atom (G 1) 3re prnﬁ j]fb]y not di al kyl -substituted; on the other hand,

the al kyl disubstitution in beta position to C1 is 15preferred.
Par t i cul ar Psgfgredfdihydrdxyhirylyetmepopd dphrenys. aysireiablk ameaﬂgﬂrdxlsralpﬂa@myruma@

o SIS St S BT b Yed -
formul ae (pienf)dipRedyidetdehe, - 11Qbis(4-hydroxyphenyl)-1-phenylethane,  1,1-bis(4-
hydroxyphenyl)-1-(1-naphthyl)ethane, 1,1-bis(4-hydroxyphenyl)-1 -(2-naphthyl)ethane,
10 2,2-bis(4-hydroxyphenyl)propane, 2,2-bis(3-methyl-4-hydroxyphenyl)propane, 2,2
bis(3,5-dimethyl-4-hydroxyphenyl)propane, 2,2-bis(4-hydroxyphenyl)-1-phenyl-
propane, 2,2-bis(4-hydroxyphenyl)hexafluoropropane, 2,4-bis(4-hydroxyphenyl)-2-
methylbutane,  2,4-bis(3,5-dimethyl-4-hydroxyphenyl)-2-methylbutane, 1,1-bis(4-
hydroxyphenyl)cyclohexane, 1,1-bis(3 ,3-dimethyl-4-hydroxyphenyl)cyclohexane, 1,1-
15 bis(4-hydroxyphenyl)-4-methylcyclohexane, 1 »3-bis[2-(4-hydroxyphenyl)-2-propyl]-
benzene, 1,1'-bis(4-hydroxyphenyl)-3-diisopropylbenzene, 1,1 "-bis(4-hydroxyphenyl)-
4-diisopropylbenzene,  1,3-bis[2-(3 ,9-dimethyl-4-hydroxyphenyl)-2-propyl|benzene,
bis(4-hydroxyphenyl) ether, bis(4-hydroxyphenyl) sulfide, bis(4-hydroxyphenyl)
sulfone, bis(3,5-dimethyl-4-hydroxyphenyl) sulfone and 2,2'.3,3'-tetrahydro-3,3,3",3'"-

20 tetramethyl-1,1"-spirobi-| 1H-indene]-5,5"-diol or

dihydroxydiphenyl cycloalkanes of formula (Ia)

wherein



RN\ R (1a-1) 5(1a-2) (1a-3) A most
parti cul ar%%gr@?“gﬁéed di hydr oxydi phenyl cycl oal kane of ﬁvﬁg@)&pwyeg

(la) is 1,1- 10bi s(4-hydroxyphenyl)-3, 3, 5- t9ri nmet hyl cycl ohexane
(formula (la-1) with Rl and R2 equal to H 7~

R'and R® independently of one another signify hydrogen, halogen, preferably
chlorine or bromine, C;-Cs alkyl, Cs-C¢ cycloalkyl, Cs-Cjo aryl,
preferably phenyl, and C;-C,y aratkyl, preferably phenyl-C;-Cg4-alkyl,
particularly benzyl,

5 m signifies an integer from 4 to 7, preferably 4 or 5,

R? and R* can be selected for each X individually and, independently of one

another, signify hydrogen or C;-Cy alkyl and
X signifies carbon,

with the proviso that on at least one X atom, R® and R* simuitaneously signify alkyl.
10 Preferably in formula (Ia), on one or two X atom(s), particularly only on one X atom,

R® and R* simultaneously signify alkyl.

The preferred alkyl group for the groups R® and R in formula (Ia) is methyl. The X

atoms in alpha position to the diphenyl-substituted C atom (C-1) are preferably not

dialkyl-substituted; on the other hand, the alkyl disubstitution in beta position to C-1 is
15 preferred.

Particularly preferred dihydroxydiphenylcycloalkanes of the formulae (Ia) are those
with 5 and 6 ring C atoms X in the cycloaliphatic group (m =4 or 5 in formula (Ia)), for
example the diphenols of formulae (Ia-1) to (Ia-3d),



. WD 2010/ 046042PCT/ EP2009/ 007269 - 11 - Such pol ycarbonates can be
produced fYVEORIHMoxydi phenyl cycl oal kanes of fornul a ECAJEP2009/007269
according to EP-A 359 953. Particularly preferred di hydroxyaryl
conmpounds are resorcinol, 4,4'-dihydroxydilhenyl,
bi s(4- hydr oxyphenyl ) di phenyl net hane, 1, 1- bi s(4- hydr oxyphenyl) - 1- phenyl
et hane, 5 bis(4-hydroxyphenyl)-1 -0 -naphthyl)ethane,
bi s(4- hydr oxyphenyl) - 1- (2- napht hyl ) - et hane,

2, 2- bi s(4- hydr oxyphenyl ) propane,

2, 2-bi s( 3, 5-di et hy1- 4- hydr oRypheny1) - plopane,

1, 1- bi s(4- hydr oxyphenyl ) cycjohexane,

1, 1- bi s(3,5-di nethyl-4; xa{ﬁ_!<

1, 1- bi s(4- hydr oxypheny 1) - 3} Q cl o ane, 1,1 -bis(4-

hydr oxyphenyl) - 3-di i sopropyT —

1,1' - bi s(4-hydroxyphenyl) - 4- djzi | -n40benzene. Mst particularly

preferred di hydroxyaryl conpounds ar %f-dihydroxydiphenyl and

2,2-bis(4-hydroxypheny|)prgﬁdﬁe. It . pddsible to use either one

di hydroxyaryl conpound, with the formation of honopol ycarbonates, or

vari ous di hydroxyaryl conpounds, with the formation of 15

copol ycarbonates. It is possible to use either one di hydroxyaryl

conpound of formula (1) or (la), with(iahe formation of

honopol ycar bonat es, or several dihydroxyaryl conpounds of formula (1)

and/or (la), with the formation of copolycarbonates. In this case the

various di hydroxyaryl conpounds Ban be |ink& together either

randomy or in blocks. In the g6, of cop rbonat es of

di hydroxyaryl conpounds ofjd ) 0 land ), the nolar ratio

of di hydroxyaryl conpounds of _tjo/t he” ot her di hydroxyaryl
optional Ty al so be used is

preferably between 99 nole % (I ag2t epgh(l) and 2 nole % (la)

to 98 nole % (1), preferably between 99 e %(la) to 1 nole % (1)

and 10 nmole % (la) to 90 nole % (1) and(uﬁrﬁ*bularly bet ween 99 nol e

%(la) to 1 nole % (lI) and 30 nole % (Ia) to 70 nole % 25(1). A nost

particularly preferred copol ycarbonate can be produced using

1, 1- bi s(4- hydroxyphenyl)-3, 3,5-trinethyl cycl ohexane and

2,2-b§s(4-hydroxypheny|)propane dihydﬂ@%?aryl conpounds of formnul ae

(la) and (I'). - 12 -

R’ R’
HO /</:>—OH
N\
R’ R®
H,C
CH,
H,C
(1a-3)

A most particularly preferred dihydroxydiphenyl cycloalkane of the formula (Ia) is 1,1-
10 bis(4-hydroxyphenyl)-3,3,5-trimethylcyclohexane (formula (fa-1) with R" and R? equal
to ).



wher €i n R wd Z@E/ﬂ({«’ i ndependent|y of one another are the same or

di fferent and ’& hydrogen, linear O branched Cl-Cm aW‘RWPZOWW
al kylaryl O C6-C34 5 aryl, Rin addition can also signify -COOR"
wherein R' denotes hydrogen, |inear or brahkhed CI-Cm al kyl, C7-C34
allcylaryl or C6-C34 aryl. Preferred diaryl carbonates are, for
exanpl e,  dPpehepslycasbonsins e be pradugediremydifysheylipheaylbaycht:Bananaf formula

di (nmet hyl p et hyl phenyl phenyl carbonate, di(4- 10
et hyl phenyp@%égé%ﬁ%ﬁwé - pr pyl phenyl phenyl carbonate,

di (4- n- propyl phenyl ) carbonate, 4-isopropyl phenyl phenyl carbonate,
di (4-i sopr Bquylbqﬂhﬂppfe)femr dibypdrbeyardl-dolipoyh@ e Yésofiey4, 4'Ccﬁh§98§§c§phenyl

di (4- n-but t 4- but yl ph | ph I t

i (4-1 sobubSpRER PP ea Bamralmeibater B pPUHeRyipheny-| che b,
di (4-stert T

car bonat e, ok PO T AR ety TR - gy
car bonat e, ethaar(e4 n2 Mﬂ-ﬂlﬁémyphmﬂ)pmpame 2&2-111@3)6&11Mbﬂﬂ?ﬁﬂ¥iydﬂﬁ?ﬁh’ényl)
car bonat e, 4- Isq(r)nlo 4 )%phcar e 4- n- nonyl Eheny phe

car bonat e, 8P 4- n- f’l% pﬁl@ﬁéf gang. cybil dRERyprimetiyl- 4157(){6?%74}’
ZaE ?Oxtﬁ ]]Jlﬂah cﬁY&ieQEk@(yl nBaMLL) drﬁ?}ﬁﬂ?ﬁﬂﬁ;r 5 -trlmethylcyclohexane 1,1'-bis(4-

phenyl et h phenyl
d| [4 (1- nehmxﬂphplﬁéh%%lswepﬁbmﬂelpe candbohat- ms(%mme@ma-m@mpyl-
rbo $Sand di (bi phenyl-4-yl1) carbonate, 4-(1-naphthyl)phenyl
pheny carbona e 4- (2- napht hyl ) phenyl phenyl carbonate,
di [ 4- (1- napht hyl ) phenyl ] carbonate, di[4-(2- naphthyl)phenyl]
car bonat e, Méstphetiaisbhpreférrqahen (ﬂroﬁfdr?p&ﬁﬁ}ﬁ)undé bt DMy ABRENY Iyl and

car bonat e, i pe (gr)?cyl phenyl eny car bonat e
di (3- penta%l @W‘b‘iﬂ‘@ Kypheay E‘iﬁ’ﬁ@@ 4- trityl phenyl phenyl carbonate,
di (4-trityl phenyl) carbonate, nethyl sali cyI at e phenyl 25 carbonate,

di (met hyl 1sakitukigleelo Cifi‘ homal @ne e&ﬁ%&ro J)r%f)g ehg‘ﬁn%%)}ﬁar QI %lr?gt af

di (ethyl salicylate) car onat e, I rcyra
di (n-pr opﬂiombl}@yﬂbaw)?s car Namm%dlhydmwwlcoﬁ@busd@ ayigh Rhe Mftmation of

b t salicyl ate) carbonateg, butyl salicylate
Sﬁrenﬁ] ac:rCBB?I P%Fgg%ﬁ?%)%llfbﬁtwm Ith%?? ity %lar%lafﬁiawarsﬁwmww of formula
Cort Tbut y1 ool Uiy FAE R formalicty 50 Mk b BB Ao SR 7 Bhronopapyt
car bonat e COmPOtI@iSt of ﬂocmyla (Sadridéor] (éa)e)wthahdmﬁmr&raﬁon @if cppsinydrbonates. In this

I I te b t t
Part 1 cul ey B SRR o ouRGeaf be kb g b s sndemly or in

4-tert- bUTb)J{d(ﬁble]‘myﬂh R:'é@é’lﬁf ﬁQﬂﬂﬁ
car bopat e, b| henyle 4-y1 Sﬁ%@bcagﬁg%@@% F@the ?‘q‘}fgf §0rmulae @

car b%pnat e and_({2), fhet mplar ratio Y@bhwylptwmgdundh@m'yﬂormalau@a)atoethe other
-[4 g;%m%a.ﬁ%%g&@&r%sho\flf?ﬂ@n Yll) ]thacf ?rga?roorf)%tonal?y etljlséj 'be(, used 1s preferably

sallcylat
between 99 mole % (Ia) to 1 mole % (I) and 2 mole % (Ia) to 98 mole % (D), preferably
between 99 mole % (Ia) to 1 mole % (I) and 10 mole % (Ia) to 90 mole % (I) and
particularly between 99 mole % (Ia) to 1 mole % (I) and 30 mole % (Ia) to 70 mole %

25 (D).

A most particularly preferred copolycarbonate can be produced using 1,1-bis(4-
hydroxyphenyl)-3,3,5-trimethylcyclohexane and 2,2-bis(4-hydroxyphenyl)propane di-
hydroxyaryl compounds of formulae (Ja) and (I).

Suitable carbonic acid derivatives can be, for example, diaryl carbonates of the general
30 formula (II),



Most ' particul arl referred is diphenyl carbonate. It is possible to
use either“@ﬁ@lwﬁ%ﬂaﬁl carbonate or various diaryl carbondd&P2§43/007269
control or nodify the end groups, it is additionally possible to

enpl oy as chain 10 terminators for exanpl®-one or nore

nonohydr oxyaryl conpound(s), which was/were not used for the
production of the diaryl carBbnate(s) used. ThPse can be conpounds of
the general fornmula (111) Abwherein RA R13, RLC.20 denotes |inear or
branched Cl -Cm al kyl, Cr7- v@ I aéyl j g | or -COO RD,
wherein RD denot es hydroger ear~or b p Z1 - Cm al kyl, C7-C34
al kyl aryl or C6-C34 arylR' ahd—i ndependentghy 0 epanot her are the
sane or different and denote hydrBgen, |inear or braqgﬂed Cl - Cm

al kyl, C7-C34 al kylaryl or C6-C34 aryl. Monohydroxyaryl conpounds of
this type are, for exanple, 1-, 2- or 3-nethyl phenol,

2, 4- di net hwhgbianol , 4- et hyl phenol , 4-n-propyl phenol ,

4-i sopropyl phenol, 4-n- butyl phenol, 4-isobutyl phenol,

4-tert. - buRyR'pind®3 ,indepenparlyy b lvaa alnothér rrdraly Ispinenad different and denote

- | ph |, .4-n- | ph I - I I
2541 sooct ylphenol . nonyl phencl . SeRRLAHIPRE aytaryt or Ce-Co

5 aryl, R in addition can also signify —COO-R™, wherein R"™ denotes
hydrogen, linear or branched C;-Cs4 alkyl, C;-Cs4 alkylaryl or Cg-Css

aryl.

Preferred diaryl carbonates are, for example, diphenyl carbonate, methylphenyl phenyl
carbonates and di(methylphenyl) carbonates, 4-ethylphenyl phenyl carbonate, di(4-
10 ethylphenyl) carbonate, 4-n-propylphenyl phenyl carbonate, di(4-n-propylphenyl)
carbonate, 4-isopropylphenyl phenyl carbonate, di(4-isopropylphenyl) carbonate, 4-n-
butylphenyl phenyl carbonate, di(4-n-butylphenyl) carbonate, 4-isobutylphenyl phenyl
carbonate, di(4-isobutylphenyl) carbonate, 4-tert.-butylphenyl phenyl carbonate, di(4-
tert.-butylphenyl) carbonate, 4-n-pentylphenyl phenyl carbonate, di(4-n-pentylphenyl)
15 carbonate, 4-n-hexylphenyl phenyl carbonate, di(4-n-hexylphenyl) carbonate, 4-
isooctylphenyl phenyl carbonate, di(4-isooctylphenyl) carbonate, 4-n-nonylphenyl
phenyl carbonate, di-(4-n-nonylphenyl) carbonate, 4-cyclohexylphenyl phenyl
carbonate, di(4-cyclohexylphenyl) carbonate, 4-(1-methyl-1-phenylethyl)pheny! phenyl
carbonate, di[4-(1-methyl-1-phenylethyl)phenyl] carbonate, biphenyl-4-yl phenyl
20 carbonate, di(biphenyl-4-yl) carbonate, 4-(1-naphthyl)phenyl phenyl carbonate, 4-(2-
naphthyl)phenyl phenyl carbonate, di[4-(1-naphthyl)phenyl] carbonate, di[4-(2-
naphthyl)phenyl] carbonate, 4-phenoxyphenyl phenyl carbonate, di(4-phenoxyphenyl)
carbonate, 3-pentadecylphenyl! phenyl carbonate, di(3-pentadecylphenyl) carbonate, 4-
tritylphenyl phenyl carbonate, di(4-tritylphenyl) carbonate, methyl salicylate phenyl
25 carbonate, di(methyl salicylate) carbonate, ethyl salicylate phenyl carbonate, di(ethyl
salicylate) carbonate, n-propyl salicylate phenyl carbonate, di{n-propyl salicylate)
carbonate, isopropyl salicylate phenyl carbonate, di(isopropyl salicylate) carbonate, n-
butyl salicylate phenyl carbonate, di(n-butyl salicylate) carbonate, isobutyl salicylate
phenyl carbonate, di(isobutyl salicylate) carbonate, tert.-butyl salicylate phenyl



.- 14 - nmethyl- 1

- phenyl et hWO #R¥RE0424- phenyl phenol , 4- phenoxyphenol , 4- (1- PCT/EP2009/007269
napht hyl ) phenol , 4-(2-napht hyl ) phenol, 4-trityl phenol, nethyl
salicylate, ethyl salicylate, n-propyl satitylate, isopropyl
salicylate, n-butyl salicylate, isobutyl salicylate, tert.-butyl

sal i cyl at ecarpéreaty | digtti-bylyhtsalieylste) @aryna®aldi@hes] €salicylate) carbonate and
54-tert-Bu @ﬁphe]&%, 4-1 sooctyl phenol and 3-pent adecyl phenol are
preferred. nz¥liaicyptehesbaRitagent s can be conmpounds with three and
nore functional groups, preferably those with three or nore hydroxyl
groups. P Of; o

groupS. re sgggﬁlagﬁpggfgg}eggfpn | Woldbobis® BreObipfBliyt RRESHANG, - A pheny1
4, 6- di met hytengl gadonate( dilhyent-buiyipienyl) )cattephen diphengl-6-yHiphesilytarbonate,

102, 4.6-trj.(4-hydr oxyphenyl ) hept ane .
1,3 52tri &@l}@’é{%ﬁﬁﬁ%ﬁﬂvﬁ%?@@@e@ﬂﬂ “PhepiqtavDabsayl phypreghopaiendind;
tri (4- hydr QxypihgRy phedasibnBidigRarténae Bhd AtmAm $4iylate) carbonate.

hydr oxyphenyl ) cycl ohexyl ] propane,

2, 4- bi s(4- hydr oxyphenyl i sopropyl ) phenol and

tetra(4-hﬁM% bMWE&W@ﬂé$é®Lﬂﬁﬂh@$0@ﬁﬁtabIe conpounds with three
and nore functional groups are e.g. 2,4- 15di hydroxybenzoic acid,
trinesic [ ‘LieGhL QL | ri ' kchleride and. 3, 3-

b1 5( 3. ot gl Tt Pt 2y € Y ABH sl WG i ERr B e
branchi ng agents are

3, 3- bi s( 3-herchyticlorhmddidx fieh end Byoups,oit ds 2dditidhdilydpisibito ke emplby as chain
1,1, -tri(é-ﬁé%;OﬁﬁEhegégethane. The outer |ayer which reflects or
absof bs | REPAHFQES 19K CXearis ans oF mere monohydroxyaryl epmpasnd(shovhighivasivere

in the wavigh asgt for efe Jro@uBt '
nm of no nore than ﬁ)%&mpt)fr%g% gtrt%bﬁ%%/&ggﬁg%?agé@[%%&?%é %%ﬁ‘?g‘%f‘%"ﬁinéggp
pr ef er abl ytheigenes domhda (0% The outer layer which reflects or
absorbs IR radiation preferably also has a transm ssion for radiation
in the wavel ength of from 400 to 700 _gm of nore than 60% preferably
nore than 70% The transmssion is d@ermned in accordance with ASTM
25D 1003. The outer layer which refigeets or absorbs IR radiation can
preferably contain at | east one | bi additive. Organic

| R-absorbing additives can prefeg y /e considered here. Suitable
organi ¢ | R-absorbing additives Bre conp S hgat exhi bit the highest
possi bl e absorpti on between 700 and 1500 nm(( ar infrared = NR).

15 wherein
RA denotes linear or branched C;-Csy alkyl, C7-Csq alkylaryl, Cg-Cs4 aryl
or -COO-RP, wherein R denotes hydrogen, linear or branched C;-Cs4
alkyl, C;-Cs4 alkylaryl or C¢-Caq aryl, and
RE RC independently of one another are the same or different and denote
20 hydrogen, linear or branched C;-Cs4 alkyl, C4-Caq alkylaryl or Cg-Cag

aryl.

Monohydroxyaryl compounds of this type are, for example, 1-, 2- or 3-methylphenol,
2,4-dimethyiphenol,  4-ethylphenol, 4-n-propylphenol, 4-isopropylphenol, 4-n-
butylphenol, 4-isobutylphenol, 4-tert.-butylphenol, 4-n-pentylphenol, 4-n-hexylphenol,
25 4-isooctylphenol, 4-n-nonylphenol, 3-pentadecylphenol, 4-cyclohexylphenol, 4-(1-



.- 15 - Sui I les are infrared absorbers known fr
literatur e‘,;"ala%gf%@)é@rgipbed according to cl asses of substan%glg}%s%qu”r%@

M Mat suoka, Infrared Absorbing Dyes, Pl eglrlﬁm Press, New York, 1990.
Particularly suitable are infrared absorber's fromthe cl asses of
substances of the azo, azonethine, nethine, anthraquinone,

i ndant hr orfecthylslphemiethylophenok | avatrphenydihenple nz anf-henpxyphenol, 4-(1-

pht hal ocyani eng di { t hi;Qj-n4li I SQi i

i soi ndol i ﬁ‘%ﬁ@;&‘yggﬁ énn\a{l)!fr iﬁgzngéﬂ%@ﬁwgﬁ%%yr #g*l oh(réﬁ(()q]ﬂi (r?llltl)p ha@gﬁ%late’ ethyl
pi gnent s aatcymwial n-papyl esatisylate, akopropzonalibylae, od-bowl hiatieyhye s isobutyl
metal salts_of azo conmpounds. O these, phthal ocyani nes and

napht hal ocpHfTAEste - Butybwalicplate, Ple‘iﬂyg?aﬁwgtﬁ %nadqeézﬁ@a&lw 80 their

i mproved solubility in thernoplastic polyners, 10phthal ocyani nes and

napht fial ocy A BES1INehE), PiEdo¥tyRiHERoIHNAURSendldB 1P 0] Regh&ehed. Wth

regard to the quantity of thé IR absorbing additives contained in the
outer |layer which reflects or absorbs IR radiation, there are no
speci al r e¥tiiablet branghing agdangeeen bacompeunds svithetrethanst prore funstionak groups,
radi ation an eguat e. i ransparen re.quaranteed. It has proved
parti cul arﬁreyf%%’?a@?%eg%ﬁéhﬂe‘? 8¥W8r6%£ ilgfoélﬁs'of the outer layer which
reflects or 15 absorbs IR radiation contains the |IR-absorbing

addi ti ve( SQuitablea cgtrpotihdsy wifth f thesd QorOQke t phddlivt h¥dropal tgroupardry e.g.

fromO0.001 to 0.05 wt.% based on the total weight of the conposition
of the outRforpgheinolni A19-diarethyd2et-ortridnasirgys/ phessi hbsniencoh. mthmeé@l-

of | Rabsorydy -adgi 1] pard 4 ckdse i e rsQha
ki 11d i 1Rt AR, PR S b Enachos TR
near i nfr drydebxyahgeyeitahe,dy e rigf-hgirbswhenyl)Rengvelttengt hs P-hidie4-bis(4-
absorptio Xi M. Suc heets or fi wWhich ref]ect, or alsorb IR
Fadi at i on BRERR wﬁaﬁ§°€ FAPRAP| yﬂ@fa%'@%g@xyﬁw&ﬁmpﬁaﬁﬁwlm?%
reflects Qétrﬁ@a‘lﬁrﬁf:b%y#ﬁé dictdn@n can al so preferably be a nulti-

| ayer structure, nmost particularly preferably a nmulti-Ilayer optical

interference film 25 which can be produced preferably by
coext rusi d?therf suitabde reomipoyngo withe rthieayands morp eRactaomal (gredipsr atd ¢.8. 2.4-

| b ruded £l i ch ref | R.radi at.i '
o TI8, ParflBRRePAG a0 bR R BRelRA btlit S HeBRr % 3
nul ti-| ayeﬁs(Bimaﬁylw-ﬁy@bgiﬁeaﬁb-m-@m,s-dﬂpfdwiﬁam@ever al parallel

| ayers of transparent thernoplastic polynmers, for which the
above-nmenti oned t hernppl asti ¢ 30pol émers are suitable, with directl

adj acent |Fagferred ¢ braching, pepplsedeh & dsis@rmethylrEhedroxyphenp-era-2.8-di-

ol e PP BB RN GBDsB0pghat T Trom one anoter by

The outer layer which reflects or absorbs IR radiation preferably has a transmission for
20 radiation in the wavelength of from 800 to 1200 nm, preferably from 850 to 1100 nm,

of no more than 20%, preferably no more than 15%, particularly preferably no more

than 10%. The outer layer which reflects or absorbs IR radiation preferably also has a

transmission for radiation in the wavelength of from 400 to 700 nm of more than 60%,

preferably more than 70%. The transmission is determined in accordance with ASTM
25 D 1003.

The outer layer which reflects or absorbs IR radiation can preferably contain at least
one IR-absorbing additive. Organic IR-absorbing additives can preferably be
considered here. Suitable organic IR-absorbing additives are compounds that exhibit

the highest possible absorption between 700 and 1500 nm (near infrared = NIR).



.l east O. Oawo%f(}/&%’:;]za” y preferably by at least 0.06. A Mhﬂg&b@)ﬁﬁh@

filmof thi's type preferably contains at |east 10 |ayers.
I ndi vi dual |ayers of the multi-I|ayer filmoﬁr_e preferably very thin

with layer thicknesses in the range of abi 30 to 500 nm preferably

approximately 50 to 400 rim_ 5 which results in a reinforcenent

interfer en%‘éébl"e EXayRRlehvave snfraed ebsagert knava dgny thediserageesas described
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t her nopl a , a dom nant and i's reflecte
t he remai ritlegurh iRgéds, Newt Yarks r1op0.eRhrtiyulidye sditdbia are infrlwed aateetbérsdfom the

reflected light (reflectivit depends qn the difference between the
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b okhess dTERRD. Phoiuofe DMty | Sl fiint BARE dioxezine,
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US 4. 446. 305, US Pat 4.540.623, US 5.448.404, /US 5.882. 774, .US
5531 290 PIORES AR el saiaDleNes Ao ORI N HHITELOES RRFPLiS pf az0
The | am naoniouléd. UWDE tREE OpitthA8cyafired @intl MR RRy AT fsesrd bhy st tidllarly

| east one |ayer containing at |€ast one thernoplastic polynmer and at
| east one suittbler Owing| dd |thsier "iprovied tsodubility| aist i thepodniastics polymers,

nment | oned ove are suitab s _t her nopl i c..polynmers for this

Tor phBac RS Rh Bedbid PRty hled RE PRk SioB Bl il et one
I d pi d/ A fill

Cranal ncenGReardas 1 oG gt RS Sp g, Mt soniatied: Botperguter layer

zi rconi umiligx fdRctsRAbstFbS IR fAIRi0AT theledRS nd SRCES resBfifohe Pﬁﬁ"ide)ﬂ_that the

preferably titani umdioxide. The filled layers and the fifled fil ns

used to prdssinese abdoepricar ef PR ehdintdyl wnd degate trinsparcféy arcagsaragsédort has

the visible vel engt h ran of 3 nmto .7Z80 of .l ess than 50%

br of o abl o1 oD AR Ra G oF G i o b s uirr e SEEh RARC 85,

and i NMObsdBE m@wi@cidrycd@taeﬁﬁmeqa-a%g&@ﬁigrmahﬁzega in 8g8artthaer Hofk 0.6b@1

aforenentioned fillers are preferably added to the thernoplastic

pol yners ith 10 wt.%, particularly from 0.001 to 0.05 wt.%, based on the total weight of the
composition of the outer layer which reflects or absorbs IR radiation. Mixtures of IR-
absorbing additives are also particularly suitable. The person skilled in the art can
achieve optimisation of the absorption in the near infrared range with dyes of different

20 wavelengths of the absorption maxima.

Such sheets or films which reflect or absorb IR radiation are known and commercially

available.

The outer layer which reflects or absorbs IR radiation can also preferably be a multi-
layer structure, most particularly preferably a multi-layer optical interference film,
25 which can be produced preferably by coextrusion of alternating polymer layers. These
are preferably layers based on coextruded films which reflect IR radiation having a

narrow reflection range as a result of light interference.

These multi-layer films are preferably built up from several parallel layers of
transparent thermoplastic polymers, for which the above-mentioned thermoplastic
30 polymers are suitable, with directly adjacent layers consisting in each case of different

thermoplastic polymers, the refractive indices of which differ from one another by at



.quantities_of from2 to 45 w.% particularly preferably from5 to 30
wt . % base¥OMVHEZ0t ot al weight of filler and ther nopl ASH{EEF2009/007265

pol yner, before they are shaped into the plastics film which can
take place e.g. by extrusion or coextrusio®- - 17 - The filled

| ayers can contain other information in preferred enbodiments of the
i nvent i on. ledsniG05ht preticular o prederiably barat Beasa Ol6l ed neuly-lagey foawé thik type
conventional . printi t echni S, such as e.g. inkjet, offset or

| aser pri rRrFﬁ’ga.blly CO#%ES tgﬁ?%gbl?aéflc?suoture according to the invention

can contail other. addjtional |ayers, b nmeans of ich for.exanple
ot her inf oq?%ﬂqdéﬁdB*gniaB%rsi ﬁf% F@aﬁ%@aﬁm{ a’ﬁmhérese%rﬁ ¥ &%uﬁhght“:ﬂrﬁp layer
pref erabl v fdeedstd i'n‘%{%é t£3Be AOLBHTEDH to IBU ﬁﬁ%@%&am%@frﬁﬁﬁﬂa%y %8R 960 nm,

for exanple, personalisifg portraits or personal i si ng gener a
i nf or frat i owhicivhesiltsiin & geinfiremknt rintetfereseeref flighnwases estiarfrdeati theamgmy

security document, preferably identifjcation docynent f the sa
Uype. 10THBEGErSy PEPRIIPESM e drEelohRED (G [anivienss  Wigt @ the
accor di Ng th@mnidpeastiB YBRARE d MmBIRRERIeAbd FEefldtid RH3E YheDefimas
with this information by means of conventional printing nethods,

pr ef er abl yighhig teansmittgdehsethe filmnt i ng, particularly preferably col our

printing. Filns capable of being printed by inkjet printing nethods
are known The drheunp ef scffectetiSlighit i(teflectiviity) tibgends on dindl differenioe bEoveer tlaarpie

t hose, made of at .| east one.of .t he t.hernopl asti ol ynmers descrihed
abovi? ToptieBrtfieynEaR ARG of eioaict (BRER SR Y fer Ee RS Hagers
above. | n pankd eMbahlity JIied Ry&aricRARedd ments, for better visibility
of the printed information, plastics filnms col oured white or

transl uce S 1 : (X i hiQ s i i
i oxt e, - navliERg finls S BiHEE aBiofonth ol b BRIHTSEIRN i e 1 EEPBLHTbea
| aser prinmtg.nin UFari.otuvze, | YSby.7d0l166y USaske44q305nt WRgPatemiod&4p16a31 iES

having o Subfil: AL st Rty USSRt Wo pacnt Tasanhe WByY SF500 wa
1012149, arwgRardsimdsarly suitable. The surface resistivity inf2is
determ ned in accordance with DIN | EC 93. These can preferably be

those fil el pnfihhiChinfcRire SXRMRLE AN uRIdELYG SRIGSHSSds™ @Meast one layer

containing at least one thermoplastic polymer and at least one filler ("filled layer"). The
thermoplastic polymers mentioned above are suitable as thermoplastic polymers for

this purpose.

20 The filler in the filled layers is preferably at least one coloured pigment and/or at least
one other filler to produce a translucency of the filled layers, preferably titanium
dioxide, zirconium dioxide, barium sulfate or glass fibres, particularly preferably

titanium dioxide.

The filled layers and the filled films used to produce them are preferably those with a
25 transmission in the visible wavelength range of 380 nm to 780 nm of less than 50%,
preferably of less than 35%, particularly preferably of less than 25% and in most

particularly preferred embodiments of less than 15%.

The aforementioned fillers are preferably added to the thermoplastic polymers in
quantities of from 2 to 45 wt.%, particularly preferably from 5 to 30 wt.%, based on the
30 total weight of filler and thermoplastic polymer, before they are shaped into the plastics

film, which can take place e.g. by extrusion or coextrusion.



.25 tlertiar uat ernary, preferably quaternary ammonium o

phosphoni u %‘n ‘? WP 5 partially fluorinated or perfl uor|Pr‘F§fE<-33&"09"007269
organi c acid or quaternary anmmoni um or phosphoni um

hexaf | uor ophosphates, preferably a partiald fluorinated or
perfluorinated al kyl sulfonic acid, preferably a

per f | uor oalkey tﬁﬂadflamrs Qi dqntaiasotba'emfanntéiﬂmt m_prederrdie embplimsnisc of the
pol ymer to. _achi eve th ace, reS| IVIT. Preferr d sui t.abl e
Guat er nar ySHiSH Shs GreE R RRBiRrre CaPRidl o taRrition SoRHIBLhPratFe
acid tetr agéque@rgﬁgﬂhyglgsgﬂ(}et o-ffsé&r—lasepﬁfiﬁﬂlﬁgor obut anesul foni c acid

t et rapropyl ammoni um salt ~ perfl uorooct anesul foni c acid

tetrabutyl ppamapy;tn G5t {BUofitaRE blfler additional layers, b
t et rabut yl ammoni um's ﬁ'ﬁ+t{we REGHHN ljﬂf’erﬁpugﬁgoct anesS Flonéljcer ad élona Ayers, by
t et r apent ymeansooti whichafor cxamelef biher otfaaatiesudaholn mtamluded into the security
t et rapent yl ammoni um | uor ooct anesul foni c acid

t et r ahexyl P'Umeg%faJPly ldentlﬁcﬁtg??‘;%%%t anesul fonic acid

t et rahexyl anmmoni um sal t per f | uor obut anesul fonic acid

trimethyln ﬁevh@wé@ﬁﬁwoaﬁﬁ%spatfor example, ngEsppglisyeRMtraifedIongfOnalising
trimethyl | WL ooriRE if kL ARUERRER LA AN 18 Bhfl security
di met hyl di openty ammohi um sal pertl uorooctane Cc aci d

di net hyl di deeoment, pfeécmlﬂmldwntﬁ'mhmon document, b thetshyk typgepr opyl anr nnoni um
perfl uorobutyl sulfonate
10 These layers can be introduced into the laminar structure according to the invention for

example from films previously provided with this information by means of
conventional printing methods, preferably inkjet or laser printing, particularly

preferably colour printing.

Films capable of being printed by inkjet printing methods are known to the person
15 skilled in the art and can be for example those made of at least one of the thermoplastic
polymers described above, optionally containing at least one of the fillers described
above. In particularly preferred embodiments, for better visibility of the printed
information, plastics films coloured white or translucent using fillers such as e.g.

titanium dioxide, zirconium dioxide, barium sulfate etc. are used.

20 For films to be printed by laser printing, particularly by colour laser printing, those
plastics films made of one of the above-mentioned thermoplastic polymers having a
surface resistivity of 107 to 10" Q, preferably of 108 to 10'2 Q, are particularly suitable.

The surface resistivity in Q is determined in accordance with DIN IEC 93.

These can preferably be those films in which for example an additive selected from
25 tertiary or quaternary, preferably quaternary ammonium or phosphonium salts of a
partially fluorinated or perfluorinated organic acid or quaternary ammonium or
phosphonium hexafluorophosphates, preferably a partially fluorinated or perfluorinated
alkylsulfonic acid, preferably a perfluoroalkylsulfonic acid, has been added to the

thermoplastic polymer to achieve the surface resistivity.
30 Preferred suitable quaternary ammonium or phosphonium salts are:

- perfluorooctanesulfonic acid tetrapropylammonium salt



N- et'hyl t ri propyl anmmoni um per fl uor obutyl sul fonate
| , Qﬁﬁ{vﬂ‘ﬂ“ i Y PCT/EP2009/007269

tetrapropy 62 per f | uor obutyl sul fonate

15-di i sopropyl di met hyl ammoni um per fl uor obutyl sul fonate
di i sopropyl di met hyl ammoni um per f | uor ooct y118sul f onat e

N- et hyl tri but yl anmoni um perfl uorooctyl sul fonate

cycl ohexyl-di et pdrfiedrbydtamsyoitonicagdnétrapespytaiinibniam datinat e
cycl ohexyl tri met hyl ammoni um perfl uorooctyl sulfonate, 20and the
corr espondf ng WHeoR Rpsulionig acidfdral pmiyay sl are preferred.

One or _rm(r:)_.e ;)nf)geg)ﬁu&m%%%#igQg&@ﬁgbg@}@éﬁ@g}}% Il um or phosphoni um

salts, i. ures, can prefera Most particularly

suitable is t h%&ﬂ‘tﬁdrbb@&t%ﬁl&‘@rﬁ@E@ibi@fhb@ntgléhﬂndrﬁﬁm%m opyl anmoni um
sal t, t heperfl uorooct anesul f oni caci dt et rabut yl ammoni unsalt,the 25

per f | fior ooct aneassufliarpbwangsnionie peid pesrapgntalanunoninmsaltt . t he

perfl uorooctanesulfonic acid tetr.ahexyl a ni um salt and the

per f | uor ooct anééeﬁ#l?%ﬂ?cgmb?éﬁl He ﬁ%&ﬁ%%?’fﬁ%g%ﬁm?ﬁ%ni umsalt and the
correspondi ng perfildtonhaRMsansHY LR Fahee1SnARhid salt | N @ NSt
particularly preferred enbodi nent, perfluorobutanesul fonic acid

di et hyl di+ soprmpfhhatutemisulfvsa keid ¢dnethyineopsnityd ametoniunasatoni um

perfl uorobutyl su)fonate) 3Qcan bg used as additive., - 19 - The
af or ement ioned ReAigootaieRpEc avid ddReBEnsPRSGARRMEYIWHE et hods.

The lts of s ' ' r ' t oget her
equi ?r(gl ar quantﬂe}?@éﬂ?%@%ﬁ%glf@ggagﬁgrﬁ gﬁggﬁ%ﬂ%a%o?ﬁgﬁ %%r oxy form
of the corsespangilingocainesilfiric weitl dimahyldmespdneyRanihiine sand
concentrating the solution. Oher production processes are described
- N-methyltripropylammonium perfluorobutyl sulfonate
- N-ethyltripropylammonium perfluorobutyl sulfonate
- tetrapropylammonium perfluorobutyl sulfonate
15 - diisopropyldimethylammonium perfluorobutyl sulfonate
- diisopropyldimethylammonium perfluoroocty! sulfonate
— N-methyltributylammonium perfluorooctyl sulfonate

- cyclohexyldiethylmethylammonium perfluorooctyl sulfonate

- cyclohexyltrimethylammonium perfluorooctyl sulfonate,

20 and the corresponding phosphonium salts. The ammonium salts are preferred.

One or more of the above-mentioned quaternary ammonium or phosphonium salts, i.e.

mixtures, can preferably also be used.

Most particularly suitable is the perfluorooctanesulfonic acid tetrapropylammonium
salt, the perfluorooctanesulfonic acid tetrabutylammonium  salt, the
25 perfluorooctanesulfonic acid tetrapentylammonium salt, the perfluorooctanesulfonic
acid tetrahexylammonium salt and the perfluorooctanesulfonic acid dimethyl-

diisopropylammonium salt and the corresponding perfluorobutanesulfonic acid salts.

In a most particularly preferred embodiment, perfluorobutanesulfonic acid dimethyl-
diisopropylammonium salt (diisopropyldimethylammonium perfluorobutyl sulfonate)

30 can be used as additive.
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| ayered conposite by neans of | aser engraving, preferably
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invention I's preferably suitable for increasing the anti-forgery
security of security docunents, particularly preferably

i denti fi caftieolminarustessture arherdingnimae Bveutianiean alsoovagitaiy atleert eiitional
i nvent i on art.i.c r ef er,abl Ie fo r t
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t he forn1Q@er@a@themﬁgmndmaﬁ l@ayered conposites in the form of

pl astic cards, such as e.g. identity cards, passports, driving

| i cences, credlt cards, bank cards, cards for access control or other

i dentity ddedaeines sEidurcpeeqrdingde thedawintion san be arodueasionexenple i that he
framework of the present invention are nulti-layer, flat docunents

with safety fe e S e
oLy | Al RS (R maRARLP SRR SyinP URBLIeb EofiBE b
external | y. An lagtervthiéh eeflecror absorbs IR radiation, are placed together in a film stack

15 and laminated to form a layered composite,

- the data or information to be applied on to the laminated layered composite by
means of laser engraving, preferably personalising data or information, is then

introduced into the layered composite by laser marking and

- the outer layer which reflects or absorbs IR radiation is then applied by means

20 of bonding and/or laminating.

The laminar structure according to the invention is preferably suitable for increasing
the anti-forgery security of security documents, particularly preferably identification
documents. The laminar structure according to the invention is most particularly
preferably suitable for increasing the anti-forgery security of those identification
25 documents that take the form of bonded or laminated layered composites in the form of
plastic cards, such as e.g. identity cards, passports, driving licences, credit cards, bank
cards, cards for access control or other identity documents etc. Preferred identification
documents within the framework of the present invention are multi-layer, flat
documents with safety features such as chips, photographs, biometric data etc. These

30 security features may be visible or at least queryable externally. An identification
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this type can also be part of a nulti-part_docunent, such as e.g. an
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i denti fi caalsoorwnépatipapgt or eardlward peroras been personal i sed by neans of
| aser engraving in order to prevent subsequent alteration of the
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St ruct ur especlifpab s insestidnd that a | aser-marked | am nar structure
15 contai ning at | east one thernoplastic polyner |ayer equipped to be
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il
is preferably applied on to the |aser-nar l'ami nar structure dfter
| aser nar kengtpvingrandibug oringredseahd dntirforgerpiesuaity.y in the formof a
multi-layer film particularly preferably in the formof a
mul ti - | ayérheopivetain thetedoieealenpmvides m m2thdli of HpgMing el sercmarkabitiey of
pl ace usi an hesi ve and/ or by means qof |am nation, ip which case
appl i cat i Q?ﬁeb-flq%g?ﬂe NG PERTE %arﬁqts%%gaetthﬂ% FieraRisket e yciire
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application using an adhesive, the use of a’latent-reactive adhesive
i s nost pawovided, afteylaperahankingg with an outer layer over the whole or part of the surface,

which reflects or absorbs IR radiation,

Within the framework of the invention, blocking the laser markability means both a
significant reduction of further laser markability and the complete prevention of further

20 laser markability.

The outer layer which reflects or absorbs IR radiation is preferably applied on to the
laser-marked laminar structure after laser marking, in the form of a film, preferably in
the form of a multi-layer film, particularly preferably in the form of a multi-layer

optical interference film.

25 This application can take place using an adhesive and/or by means of lamination, in
which case application by lamination can take place both with support by an adhesive

and with a complete lack of adhesive,

In the case of application using an adhesive, the use of a latent-reactive adhesive is

most particularly preferred.

30 Latent-reactive adhesives are known to the person skilled in the art. Preferred latent-

reactive adhesives are those involving an aqueous dispersion, which contain a di- or



- 21 - pol‘éi socﬂyanate with a nelting or softening point of > 30C an%i
an i socyanZPed ey e pol yner. An aqueous di spersion of PER{ES2§07927269
preferably has a viscosity of at |east 2000 nPas. It is also

preferred for the isocyanate-reactive pol'ﬁnlB‘r in this dispersion to
be a polyurethane that is built up fromecrystallising polymer chains
whi ch decrpayisddyasate Svithaa teltingrorcofiphiag ebint af >t38p endtanrisscybedteveactive

+110C, preferably at te rat ures.phel ow +90C measured b

{ her mombeEANTE Aaraup R RLIRHYS O s Bl eRi ey SHRCHS OLal et Q0P
simlarly hpad §Qshi3afeRaed fe th@ﬁo@?éﬁaf@kh&&e%folﬁﬁ@ iRQRB tdigetsih to be a
tenperature". It is also preferred tor the di- or polyisocyanate to

be one selpsdtuwsethenre thatHe byilbup Geomserystpligingf pddymer rhaing sdigr demipstallise

trinmegisatio roduc and. u 1 i.vatiwe

i i sobyandvi)y B OPHERR BEstRREShBROYELLIEE  or et Criifiey below
adhesi ves 8f0°Chassmbjsnecdatsethdesanedhasicsl. galysiz (DR1AY. TOe 2AFurémént0AGTMA
Through the use of these |atent-reactive adhesives, an additional

i ncrease ith RAEOrEAL| similgplgetdy 13@c hH3%) Pekin beDeemiBYR iof hRapenefratien
no | onger tglg@?ﬂg%@" TH0fs Q! SRR th@Nf! 8f }:t)%ﬂsocﬁﬂnﬁgfttg b8 Snk RERUEN lolif

edges of t m nar structure rnto the In ror and thrs can 15
t her ef or e the grongecorsistidgt of siiipsegutiont prbeliets] mamensation hpseuttamamirurea

structures, can,.no | o r be separated wt .bei ng destroyed.
Accoft ol P RRES At BT (1ans WHiPRaYaRF) @%P@%@é%@eg}nﬁﬁﬁs%%aaﬁ%tww
can no | onggliBedRaPREAF afs %E at¥ diQileddes if PYE-RY 0087 98k OB, security

docunent or identification cunent. Moreover, the sane al so applies

t t ' £l ..ab | i at | ' -
02 ot b oGl REENEEhSALIAORALNSed R ashiBhhORRRRl hofe i
radi ati on forgebt sekrityheanl essehiened kathad it iynofonpageesiberisedateamapuar and/or

structures, preferahly of security docupents, particularly preferably
of identi fqllbg)t& SR E@,edaa%()%ﬁl@ IW&HEWWHQ%H’EHB%H%H ﬁgs can

therefore plsRrPhoMb 184 fo%b?%qﬁ@ﬁ clAMhERb. %es%laminar stiRtures can

foll ow ng exanpl es sefve to exp n the i nvention by way of exanp e%o,
and are ndon@btle beparateed rpitletue deare desteyted dctadingly, B2 eutéx taypt eghich

Filnms used for the | amnated card structure accordi to th .
| nvent | on TEATSH 91 So5oR HEroEka R HodRESSore, CATBISHALE M PP SesvPHge dbe
thi ckness @iirel@BuityRRe8tle M br MMHHEL AR MEeNt. Moreover, the same also applies to

an outer layer which reflects or absorbs IR radiation applied by means of lamination.

20 The use of a film which reflects or absorbs IR radiation to block the laser markability
of laser-marked laminar structures, preferably of security documents, particularly
preferably of identification documents, has not previously been known and is therefore

also provided by the present invention.

The following examples serve to explain the invention by way of examples, and are not

25 to be interpreted as a restriction.



. 5 polycarbonate from Bayer Material Sci ence AG and titani um di ox
(Kronos(r)Wo280/44p%h Kronos Titan) as white pignment fill EFT(HPFWS”QO"Z@
conposition of 85 wt. % Makrol on 3108(r) and 15 wt. % titani um di oxi de
was produced by extrusion with a melt temp@ature of approx. 280C.
Film1-2: white filled film10A filmwth the sane conposition as
film1l-1 vésampplesluced with a thickness of 400 gm Film 2.
| aser-engravable film A pol ycarbonate film having a thickness of 50
gm based @

- S Tore R ; jussa)
havi ng an aver age part| cI e 5| ze of 95 nm as Iaser sen5| t| ve additive
was producgdn hyl-extiteUsicdriid th a nelt tenperature of approx. 280C
For this purpose, a conpound of 85 wt.% Mal crolon 3108(r)
pol ycarbonate and 15 wt_. % of .a master batch vvlth a_conpositijon, of

99. 004 wt . 8 MlKFasPRiss fbm( Paving @ thidmsssvor oh Q06 omp fagede aR bYakIleR: 3108

used. 20F| )

t hi ckness c@%f)b @B%Q@dﬁ %S;er I\%é SQi%g %FP %%S cde{llr1 bratl)%g%{ée roglr%s Bay3e0r

Mat eri al Scﬁr&mdﬁoﬂﬁ Q\“/asn)pasodhud:eaphgb;cneﬁﬂemlthra mrmposmonmftSSt whipeMakorlen
ilmd4d. IR reflectiye film

f 8C.
3013}0 82834321%%/ Epgdégm&?z%@mmzéhom a‘ﬁ%smp&qus?fi %y eREusghgdith et iRgh

850 and 1198 pedgb@ accordance with ASTM D 1003). WO
2010/ 046043 BE S SR 5%

Film 1-2: white filled film

10 A film with the same composition as film 1-1 was produced with a thickness of
400 um.

Film 2: laser-engravable film

A polycarbonate film having a thickness of 50 pm based on Makrolon 3108
polycarbonate from Bayer MaterialScience AG and carbon black (Flamrufl 101 from
15 Degussa) having an average particle size of 95 nm as laser-sensitive additive was
produced by extrusion with a melt temperature of approx. 280°C. For this purpose, a
compound of 85 wt.% Makrolon 3108% polycarbonate and 15 wt.% of a masterbatch
with a composition of 99.004 wt.% Makrolon 3108% and 0.006 wt.% (60 ppm) carbon

black was used.

20 Film 3: transparent film

A polycarbonate film having a thickness of 50 pm based on Makrolon 3 108®
polycarbonate from Bayer MaterialScience AG was produced by extrusion with a melt

temperature of approx. 280°C.

Film 4: IR-reflective film:

25 A commercially available IR-reflective film from 3M (3M Vikuiti® Clear Card IR

Filter) was used. This was a transparent, [R-reflective film with less than 20% light



.- 24 - . Production of a laser-witable |am nar structure
Fromthe f\Q’BﬁQWQ“éQ“éd above, a laser-witable |aninar st?ﬁ@@@?@%ﬂ&@ﬁg
| am nated as listed belowin the formof an ID card: (1)Film3; 50 gm
5(2)Film2; 50 gm(3) Film1-1; 1001AM (4)23Fi I m 1-2; 400 gm (5) Film

1-1; 100 gm(6) Film2; 50 gm10(7)Film3; 50 gmA symTetrlcaI

| ani nar stiransmissinoin ﬂlbealmrlmhtm 84 ant ¢H0G nmaldotednined dir mgecayflartchewith
card. For lgmlgg Q a stack of the filnms was formed in the order
ment i oned 9 he | anination was carried out on a Mrkle

| am nating press with the follow ng paraneters: pre-heating the
press to 170- 180C 15-pressing for 8 mnutes at a pressure of 15

N cnR2 pressing for 2 mnutes at a pressure of 200 NNcnR2 cooling the
press to 38C and opening the press. Exanpl e 2: Production of an
adhesive coating on the IR reflective filmfor 20subsequent

| am nation on to this ID card



Film 4 nentiaqgned above was used as the IR reflective film. To pr e
t he adhesiwgzmoéoﬁg(f"‘gi on for the adhesive coating, the foIPFE(}a%ﬁ@g}agﬁgg
conponents were used: A)Pol yurethane dispersion: - 25 - B)Thickener:
Borchi(r) Gel L 75 N Non-ionic, liquid, efl%ﬂfp'hati c, pol yurethane-based
t hi ckener: viscosity at 23C. > 9000 nPas; non-volatile conponents: 50
w . % 5C) Dexanpledt Paoguitionsufoylasearwritibile panivat sifnytuBe. XP 2514
Suspensi on of surface-deactivated TDI -uretdione (TD diner) in water
with a soly t.. Of 0 00y, s oyl 3
the adnosi Jemdneuraiisfe BR8EA tesciblab Etermipe Bradell, BRCAH AR pbted
first addagldwin/0e fead bBarbiD wetght of the pol yuret hane di spersion A)
while stirring, 10to increase the viscosity. Next, 10 parts by wei ght
of the deactivated_polyi socyanate C) were added to 100 parts by

wei ght of {hi s kil ékehB® di spersion while stirring, so that an
aqueosls diiper s tained. Next, the IR reflective filmwas
coat esci W t(zpt h?slﬁlgc?i\f{u\nglglg di spersion using a wire- 15 wound coati ng
rod, the @) filHimiHi;dkBess of the adhesive dispersion being 100 kun,

so that a gry fi. thickness of approx. 30 !'um was obtai ned. Next,
t he coat ec{gfi I rﬁlm'ﬂﬂﬁé&@? or 90 mnutes at approx. 35C in a drying

cabi net ang)wagjfrhen;neadw for use in the lam nation. 20Exanple 3 The
|l eft-hand half of the layer (1) of the ID card produced in exanple 1
was | am ndbkd iflna2sEpmd | ani nating step with the adhesive-coat ed

| R-refl ectiyve fi. fromexanple 2. For this purpose, the |am nation
was E@rri éZ) outﬁlltglﬁnbagcgw&kl e lam nating press with the foll ow ng
par anet er s:

A symmetrical laminar structure of the card was selected to avoid bending of the card.

For this purpose, a stack of the films was formed in the order mentioned above and the

lamination was carried out on a Biirkle laminating press with the following parameters:

- pre-heating the press to 170 — 180°C
15 - pressing for § minutes at a pressure of 15 N/cm?
- pressing for 2 minutes at a pressure of 200 N/em?

- cooling the press to 38°C and opening the press.

Example 2: Production of an adhesive coating on the IR-reflective film for

20 subsequent lamination on to this ID card
Film 4 mentioned above was used as the IR-reflective film.

To produce the adhesive dispersion for the adhesive coating, the following components

were used:

A)  Polyurethane dispersion:

25 Polyurethane dispersion with a solids content of approx. 45 wt.%; isocyanate-reactive

polymer of linear polyurethane chains in water



. 25-pre-heating the press to 90C pressing for 8 mnutes at apgressure
of 15 I\l/crf‘Eong’&“P% the press to 38C and opening the pr&I/EF2009547269
Exanpl e 4 On the ID-card half-coated with the IR reflective film
fromexanple 3, a |aser 5engraving was cardied out on a Foba | aser
machine with the follow ng paraneters: Laser nedi um Nd: YAG

Wavel engt h: 1064 nm Power: 40 watt Current:30A 10Pul se frequency: 14 kHz
Feed rate. 200 mmi sec During | aser engraving, the infornmation was
witten orBy oOITHickeet: as@orcli® @8lle7f§ Nl m | ayer (layer (2)) of the ID
card. As the information, the conplete portrait of a woman was to be
written inggn-ldag, | #geld Walipiaitce pay@ethiie-FRRAS ttkdnas e rviRBSHAVAINR3°C:
The 15follow ng result was achi eved:

> 9000 mPas; non-volatile components: 50 wt.%.

5 O Deactivated polyisocyanate: Dispercoll® BL XP 2514

Suspension of surface-deactivated TDI-uretdione (TDI dimer) in water with a solids

content of approx. 40 wt.%.

For the production of the adhesive dispersion, 7 parts by weight of the thickener B)
were first added to 700 parts by weight of the polyurethane dispersion A) while stirring,

10 to increase the viscosity.

Next, 10 parts by weight of the deactivated polyisocyanate C) were added to 100 parts
by weight of this thickened dispersion while stirring, so that an aqueous dispersion was

obtained.

Next, the IR-reflective film was coated with this adhesive dispersion using a wire-
15 wound coating rod, the wet film thickness of the adhesive dispersion being 100 pm, so
that a dry film thickness of approx. 30 um was obtained. Next, the coated film was
dried for 90 minutes at approx. 35°C in a drying cabinet and was then ready for use in

the lamination.

20 Example 3

The left-hand half of the layer (1) of the ID card produced in example 1 was laminated

in a second laminating step with the adhesive-coated IR-reflective film from example 2.

For this purpose, the lamination was carried out on a Biirkle laminating press with the
following parameters:

25 - pre-heating the press to 90°C
- pressing for 8 minutes at a pressure of 15 N/em?

- cooling the press to 38°C and opening the press.



. On the left-hand hal f of the I D card, on which the IRreflective fil
was | anmi na¥@d%¥yot4aser engraving of the laser-witable PFFH??%?@F”69
beneath it could be achieved. On the right-hand side, the right-hand
hal f of the face could be witten into the8-aser-witable filmlayer
wi th high contrast, which proves the fundanental witability of the

| aser 20l ayer. Thus, the structure according to the invention offers
the possibility of preventing subsequent | aser engraving after
personal i sation of an ID card by | aser engraving has been conpl eted
by neans of applying an outer |ayer which reflects or absorbs IR

radiation._ - 27 - dains 1. 5 2. 3. 10
Example 4

On the ID-card half-coated with the IR-reflective film from example 3, a laser

5 engraving was carried out on a Foba laser machine with the following parameters:
Laser medium: Nd:YAG
Wavelength: 1064 nm
Power: 40 watt
Current: 30A

10 Pulse frequency: 14 kHz

Feed rate; 200 mmy/sec

During laser engraving, the information was written only on to a laser-writable film
layer (layer (2)) of the ID card. As the information, the complete portrait of a woman
was to be written into the laser-writable layer by means of laser engraving. The

15 following result was achieved:

On the left-hand half of the ID card, on which the IR-reflective film was laminated, no
laser engraving of the laser-writable film layer beneath it could be achieved. On the
right-hand side, the right-hand half of the face could be written into the laser-writable
film layer with high contrast, which proves the fundamental writability of the laser

20 layer.

Thus, the structure according to the invention offers the possibility of preventing
subsequent laser engraving after personalisation of an ID card by laser engraving has
been completed by means of applying an outer layer which reflects or absorbs IR

radiation.

25



4.0 15 20 2 A lam nar structure marked by | a I
cont ai ni ng %}OZ%QQ‘éone t her nopl asti c pol yrrer | ayer equi 3’%@@?@{9@@%

mar kabl e by Iaser engravi ng and an outer %yer over the whole or part
of the surface, which reflects or absorbs 3R radi ation. The |ami nar
structure marked by | aser engraving according to claim1,
characteri€limén that the thernoplastic polyner |ayer equipped to be
mar kabl e by | aser engravi ng contains at | east one | aser-sensitive

addi tive. jThe | AMAa SUNGIU & RS Dol A38TyBROLBNENRAGH Ofcdiidne

to claim 2, char rlse int asersnS| ve a ive 1's
car bon bl ack. Tthernhaplasaia poBimicd ¢4yt equippddetd HeymadrRatde bgm@eamign@rmg andan
according to at |east one of clains g W]rilarac eris dint

ther nopl astic p(Bth%]@Yer(ﬂvefﬂ? Wh%lﬁr%[ﬂ@sqft ¢ gEisrReVhich e‘éﬁ]ﬁﬂ'ﬁ 6

ma‘tgkabl e by ﬂaﬁi%ﬁB pn€ngraving is at |east one ther m)pl astic pol yner
sel ected from polyners of ethyleni caIIy unsat ur at ed nononers and/ or

pol ycondengat esp,of Gl B%Jnlé{pcttlju&ﬂ?é LEREE e %gsgppe%g&g%&%é&}} 15%0}&’ c?eﬂl%] qf

nor e pol ycarbona or “copolycar ona

or copol yacryl athafssjerided irp tHay theOtheS@iiddsyisBbhaterhgdr eqaipped &b }oarma(rsable
or copolynmer(s). with styrene, & | yur et hane(s), apd pal yol efin(s),

pol y- or  copol Yol sagiasing)copRinse @ﬁﬁh%&ﬂ@s@r‘&@sﬁweﬁ@@?‘veor

copol ycondensat es of napht hal enedi car boxylic acid, poly-

copol ycondensatBes Jaminantstiuetizs noarked: yi! dasek ANV l@@é‘@’dliﬂg teicpim 2,

ol | f ones or one or
ﬁorg%gol ycar bongl]f’%azé S%im%%ttpgiag?rboﬁé 15%%({3‘{)%%’15%51% kgnol S or
bl ends cont ai ni | east one onate or. co car bonat The
Pornar Cot el By e abRoR boPatting 85 lelg i et PO RG
of clains 1 to 4ainfzhar @&tﬁ“cﬁ@xﬁctbﬂsehh@ﬁ thhe thé atﬂ@ﬁi‘wéﬁésﬂ@ 961yh‘1&? SUtEd
| ayer which reflects or absorbs IR radiation for ation in the

wavel engt h of fthem@bstic poly2ed laygr qgn@peql &by niarkahl@ by lassr engeving isias
10,70 e 410 2008, P! SR N RAG L e DALY, ey
?Tg(raev\t@xglnegggﬁ)h Wsatuf060 4@@néBerf0Qna/y i poRRbRIchhAsy 681%biRmelieiaAbhdactive .
compounds, preferably one or more polycarbonate(s) or copolycarbonate(s)

based on diphenols, poly- or copolyacrylate(s) and poly- or
copolymethacrylate(s), polymer(s) or copolymer(s) with styrene,

polyurethane(s), and polyolefin(s), poly- or copolycondensate(s) of terephthalic

20 acid, poly- or copolycondensates of naphthalenedicarboxylic acid, poly- or
copolycondensate(s) of at least one cycloalkyl dicarboxylic acid, polysulfones

or mixtures of these, particularly preferably one or more polycarbonate(s) or

copolycarbonate(s) based on diphenols or blends containing at least one

polycarbonate or copolycarbonate.

25 5. The laminar structure marked by laser engraving according to at least one of
claims 1 to 4, characterised in that the transmission of the outer layer which
reflects or absorbs IR radiation for radiation in the wavelength of from 800 to
1200 nm, preferably from 850 to 1100 nm, is no more than 20%, preferably no
more than 15%, particularly preferably no more than 10%, and the transmission

30 for radiation in the wavelength of from 400 to 700 nm is more than 60%,

preferably more than 70%.



.- 28 - The | am nar structure marked by | aser engraving according to
at | east oW@ZB/MU2ns 1 to 5, characterised in that thePGHEEPOPANREF
which reflects or absorbs IR radiation consists of a multi-I|ayer

structure, preferably a nulti-layer optica®-interference film The
| am nar structure marked by | aser engraving according to at |east one
of clainms & to The mhanactwciuse tharledt byatastthengravimg accosding do ut éeasthsnadf

| east one | ayer .containing at |.east one.ther | ast i | ymer an
| cast one 1111 draigiet 1q SotpRsisr e o B s A T AT BB Pk ety TR
| aser engravi ng,ae664 FoRdsts BCd FhuRidayet RBLaeiL PreRAbly at Haki-kh& optical
filler is a coloured pi g_rrent or another filler 'to produce a

1

t ransl ucency ofintenfgrence fikd. | ayer, preferably titani um di oxi de,
zi rconi um di oxi de, bariumsulfate or glass fibres. A security
docung&nt, %r ef eflmblaynimar staletutrd friacleetdi Ipn ladacengeating ecmirdingitogt agast eas df

one | am nar strycture rked by, | aser, engravin ccording to at |east
one of clains I‘ilf@r%.l K’nﬁe‘f t‘%’lse‘glnbgﬁ ﬂ% ]Fﬁ’éllqgréﬁﬁiﬂfqdﬂlats)ﬁtdﬁésﬂﬁﬁﬁgayﬁ
l'aser engravi ngqgfaihiaf R akasp bht GhthRplaaBE HEHNRY nASATleR/RBHBVAIRG. ("filled
characterised in that "a lamnar structure marked by | aser engraving

contai ning at llegst).one thernoplastic polynmer |ayer equipped to be
mar kabl e by | aser engraving is provided over the whole or part of the
surface, &.ter Ther kamigpabstiuetsier rearRed\bHyndasemiengrasingo at@ndingy&r cldimc 7,
reflects or absgrbs IR radjatio The t hod accordin 0 aim 10,
char St or i sed | ARKIEFISEhE Wit GF Qi”awra GhpeR pldrmeat oy bl yEbioguce
radiation is apphifheeAly hRllkd BYe¥rEaR RAGHAGHIde, icdfifn @b,
of afilm preferably in the formof a nmulti-layer film particularly
preferably in theeiufrosulatf orgglasalfibresl ayer optical interference film on
to the lam nar structure marked by | aser engraving by neans of an
adhesi ve aor. by Areensitptodummnnaireferably 42 idehtificmiohatbcameny domgintng atlledsm
11, characterised in_ ,that the adhesive is a |latent- reactive
adhesive. WD mfdﬁmmmﬁmmgﬁé/wﬁz@geﬂgrwg apfoBfiBg 49 af lggpt one of

secuféty documgilis,s P@rg i cul arly preferably of identification
docunent s.

10. A method of blocking the markability by means of laser engraving of laminar
structures marked by laser engraving, characterised in that a laminar structure
marked by laser engraving containing at least one thermoplastic polymer layer
equipped to be markable by laser engraving is provided over the whole or part

20 of the surface, after marking by laser engraving, with an outer layer which

reflects or absorbs IR radiation.

11.  The method according to claim 10, characterised in that the outer layer which
reflects or absorbs IR radiation is applied, after marking by laser engraving, in
the form of a film, preferably in the form of a multi-layer film, particularly

25 preferably in the form of a multi-layer optical interference film, on to the
laminar structure marked by laser engraving by means of an adhesive or by

means of lamination.

12.  The method according to claim 11, characterised in that the adhesive is a latent-

reactive adhesive.

30 13.  Use of a film which reflects or absorbs IR radiation to block the marking by

means of laser engraving of laminar structures marked by laser engraving,
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preferably of security documents, particularly preferably of identification

documents.



