Met hod for making a pol ycarbonate nmulti - layer structure Field c:f the

i nvention. The invention relates to the use of a prepa-- ration conprising:
A 0.- to 20 wt % of an or- ft ganic polyner, B) 30 to 99.9 wt % of a
solvent, C 0 to 10 vt , referred to dry mass, of a dye Co of _ m xture of
dyes, J) O0to 10 W o O a functional material or of a m xture of func-
tional material's, E) O to 30 wt of additive 15 and/or auxiliary substances,
or of a mxture of su,-: h substances, the relative amounts of the
conmponents Ai to E) always totaling 100 v; T an ink jet printing dye. he:
invention further relates to a nethod 20 for making a structure with an ink
jet printing |layer arranged between two pol ycarbonate | ayers, to a
structure obtainable by nmeans cf such a nethod, to this use of such a

met hod for nmaking a security and/or value docurment, and to a cccu-- 25 rity
and/ ct val ue docunEnt to, be taus ga Back rpund of t.he |nvent|$n and prior
art. A preparation t¢ be us8d dse*ad Grf |hﬁ O EPPRE Vet ri ht TR Sis fo

| ost anc~_ known fromthe docunent. OPs 1690908 A Thereln, it is an aqueous
30 ink. for ass onauc ki r bsc-rFire, as for in- stance Letter

envel opes. If an organic polynmer - 2 is provided, it does not serve as a

bi nding agent, but as an additive for viscosity adjust- mant. Such inks
cannot be used fer Jord nteng ron ; pelycarber. ate filns for the foll ow ng
reasons

The invention reiates to the use of a prepa-

ration comprising: A) 0.1 to 20 wt % of an or-

10 ganic polymer, B) 30 to 99.9 wt % of & solvent,
C) 0 to 10 wt %, referred to dry mass, of a dye

(SN £
s 01 &

cr of & mixture of dyes, D} 0 to 10 wt
functional material or of a mixture of func-
tional materials, E) 0 to 30 wt % of additive

15 and/or auxiliary substances, or of a mixture of

ot
=
0]

such substances, the relative amounts of

components A} to E) always totaling 100 wt %, a

wn

an ink Jet printing dye.

The invention further relates to a method

20 for making a structure with an ink jet printing
layer arranged between two polycarbonate layers,

to a structure obtainable by means o¢f such a
method, to the use of such a method for making a

security and/or wvalue document, and to a secu-

)
N

rity and/cr value document to be thus made.

Background of the invention and prior art.

A preparation tToO be used use as an ink for
ink jet printing 1s for instance known from the
document EP 16%0303 A. Therelin, 1t 1is &n agueous

30 ink for use on a sucking substrate, .as for in-

stance letter =anvelopes. If an organic polymerx



5 explained with regard tc paper-based security and/or value docunents. A
personal i zati on of PC (pol ycarbonate) based security and/or val ue docunents
takes place in the practice by neans of the so-called 10 | aser engraving
met hod, wherein by optical/ thermal interactions of a material of the secu-
rity and/or value docunent with the_laser radia- tion, locally highly

resol ved pyrolysis proc- esses are produced and thus | ocal blackenings 15
due to carbon generation occur. The di sadvantage of this nethod is the
limtation to black & white or at best gray scale representations. A

col ored personalization established for paper-based docunents in the ink
let printing 20 nmethod is not widely used for PC based security and/or

val ue docunestspuptodagw. Cie reéason fort thesvies tche lackbngding

compat | bi || by of £he wised o PohyMRigLRLnAEr s i nygannectkon whih dde o her
i nk conponents such dyes, ddltlves sol 25 vents) with polycar bonat e.

Thi s applle§vﬁﬁ% i N listaﬁdbk§o‘%%%“6|nd%?s %ﬁéﬁm f PEm P Ré Ndotufrents

Ul mann's Ep@mqj@@edbaa)ﬁcl nﬁl}!&tnfd alf &hent st y, f o Eb e€tirogi cr Ralsease 2007,
Wley_ Verla %haﬁter "I ng Technolo y, lnk- Je% | nk and Ull mann's 30
Encycf opedi & “8F 9hdast r i*al AEER Erect PEMT ~ REISEaSe 20077 W ey

Ver | ag, chapmew%ﬂPawﬁUSJ@ndcuﬂba@rngs" such as nitrocellul ose, cellul ose
es- ter (cellulose acetate butyrate, CAB), polyacry- |ates, polyesters,

epoxi des etc. Secondly, PC 35 films inprinted with such |nks cannot easily
be 3 A pérsconalization of pC (polycarbonate)

based security and/or value documents takes
place in the practice by means of the so-called
10 laser engraving method, wherein by optical/
thermal interactions of a material of the secu-
rity and/or value document with the laser radia-
tion, locally highly zresolved pyrolysis proc-
esses are produced and thus local blackenings
15 due to carbon generation occuxr. The disadvantage
of this method 1s the limitation to black &

white ¢r at best gray scale representations.

A colored persconalization established for
paper-based documents 1in the ink Jjet printing

20 method is not widely used for PC based security
and/or value documents up to ncw. One reason for

this is the lacking compatibility of the used

polymers/binders (in connection with the other
ink c¢components such as dyes, additives, sol-
25 vents) with polycarbonate. This applies for in-

stance to the binders known from the documents
UDllmann's FEncyclopedia of Industrial Chemistry,
Electronic Release 2007, Wiley Verlag, chapter
"Imaging Technclogy, Ink-Jet Inks, and Ullmann's
30 Encyclopedia of Industrial Chemistry, Electronic
Release 2007, Wiley Verlag, chapter "Painte and
Coatings”™, such as nitrocellulose, cellulose es-
ter (cellulose acetate butyrate, CAB), polyacry-
lates, polyesters, epoxides etc. Secondly, PC

35 films dimprinted with such 1inks cannot easily be



aminated. PCfilms inprinted over the f ul 1 sur- facepr act i
cal | y cannot he lamnated at all, for the dye |ayer represents a
barrier layer. In the event off an only p arti apr."'ir_-tingproces s ,
there 5 -s the risk of a local de:Lamindtion, Thirdly, p;olycarbon ate is
no s'ic.'ki.na base. Coormon ." _P 'is for ink jet printing are adjusted to
good ab- sorption times on paper and when inprinted on a non - socking P C
filmthey remain on the surface 10 and can even after drying often
conpletely be renoved wthout residues, since the color does not penetrate
into the materi; rdhlyesq t printing.lia . fE [ f ar
known i nks Iad%i?éﬁ%gf%$urgC§P§B%r§%yp&g?%gggl% %ﬁg§frgqulsggﬁ gigurlty
and/ or val ue docufignt’s,2 ¢ ipfitnted PERTFCL s apd itiypt edl 13F | anilnatedrt o
each other un- iwdes ah% apéw@rr of e prres@@ﬁec(% ZbQ&rrSJ)rﬁndat\Bé’f - Iperatyre (>
160 "C), there is of aiscci- orati the in jet intin g, | ayer.
20 Fromthe documeeﬁtt Od§8§r83§ Bsi I%la3cr%léﬁ 5r]1rh?| Rg 9¢ ‘gs *hased” oh

di substi tsuted dis hyde oxyds phenyl eyeLoahHaneS%aae“knﬂmnOHFrommwhhlby,
document can also, beLaken.prihads fos MRka kg, syeh. pol yeakhpnat es, , Jhi s
docunent with its 25 conp1ete contents i's hereby included in t:he scope of
di scl osure of tiher prigsént] appl PEATITOR Y No¥ fral & § Isid ke dcrieen P P At i Ty-i nks

can however nofcepsiilon beiwsed tor bakd.Letapd ntheg skBeand oK jB &
printing poses for 30 the used i nks bhecause of the

eci al [ ement
nozzl e technoldgg %PCFﬁéngru g|n§ E@ad%befecﬁﬁFEhﬂnoﬁfbct of He ihvention.

10 and can even after drying often completely be
removed without residues, since the color does
not penetrate 1into the material. Fourthly, ink

jet printing lavyers made from insofar known inks
lack temperature stability. Since 1in the field
15 of security and/or value documents, imprinted PC
films are typlcally laminated to each other un-
der the action of pressure (> 2 bars) and tem-
perature (> 160 °C), there 1is a risk of discol-

{
\
oration of the ink jet printing layer.

20 From the document EP 0 688 83% B1l, silk-
screan printing inks based on disubstituted di-
hydroxydiphenyl cycloalkanes are known. From
this document can also be taken methods for mak-
ing such polycarbonates. This document with 1its

25 complete contents 1s Thereby 1ncluded in the
scope of disclosure of the present application.
Normally silk-screen printing 1inks can however
not easily be used for 1ink Jet printing, since
ink jet printing poses special reguirements for

30 the used inks Dbecause of the nozzle technology

of the printing heads.

Technical object cof the invention.



4 |1t is therefore the technical object of the invention to provide neans,
which permit the ap- plication of ink jet printing for malelng, a secu- rity
and/ or val ue docunent based on pol voarbon ate polynmer | avers and provide ink
jet printing |layers on such |ayers, which satisfy all optical

requi renents, may in particular a?.so-be colored, wherein during a

| am nation the optical proper- ties are not inpaired, and which do not act
as 10 an barrier layer during the |am nation, but rather even contribute to
the formation of a nonolithic str*"uctin re fromLhe polyner |ayers. Basics
of the invention and preferred enbodi - nments. 15 For achieving this

techni cal object, fhe.ip-,%qntipn teaghesﬁ;hehuge‘oj a}Preg rat-oqhqpn}
prising: A) 0.1 tc- 20 Wt 9'6f @* BF fidi ng®agent ” "with™ a pol ycar bonat € ©
derivative basedeort acgernic - pnaldyd di sudrst ¢ utwed: dhhydy oxydi pheaylapeycl oal
20 kane, B) 30,tq 99, 9 w_ 5 of ;a ferably,ar j ol yent or _of a mxture
of sol vents, g& 0‘5%116 w ?éﬁe#ﬁ%g ?ﬁaﬁrylﬁé§§?5gfr§ ﬁyggor ofggu m xture
of dyes, D) 0rt6Y102We /o of va Functdonane it 8Fist d oro tof P i xe uPe Nof
functiopal mafee25 Fiaksr E) 0,4 P30 WM ofr ddditdd vernand{ o¢ auxi b iirary
substances, or of a mixture of such sub- stances, the relative amounts of
t he conponent $*YRY % o°B) Hf GAys 46t afirng’ 166 "wt® a8 “ant ¥ nR +jet °Phrichti ng dye.
30 First of atkgutiheeinventjonays basedonithe afiadisg beatc pdbyear,. bonate
de“\“u'vesL@ﬁ@f%ﬁn'during a lamination the optical proper-
ties are not impaired, and which do not act as
10 an barrier layer during the lamination, but
rather even contribute to the formation of a

monolithic structure from the polymer layers.
Basics of the invention and preferred embodi-

15 For achieving this technical object, the in-
vention <teaches the use o¢f a preparation com-
prising: B} 0.1 teo 20 wt % of & binding agent
with a polycarbonate derivative based on a gemi-
nally disubstituted dihydroxydiphenyl <c¢cycloal-

20 kane, B) 30 to 99.9 wt % of a preferably organic
solvent or of a mixture of solwents, C) 0 to 10
wt %, referred to dry mass, o¢f a dye or of a
mixture of dyes, D) 0 to 10 wt % of a functional
material or of a mixture of functional mate-

25 rials, E) 0 to 30 wt % of additive and/or auxil-
iary substances, or of a mixture of such sub-
stances, the relative amounts of the components
A) to E) always totaling 100 wt %, as an ink jet

printing dye.

30 First of all, the invention 1s based on the
finding that polycarbonate derivatives used ac-
cording to the dinvention are highly compatible

with pclycarbonate materials for films, in par-



cording to the invention are hichly conpatible wth polycarbonate materials
for films, in par ticular with polycarbonates based on bisphenol A such as
for instance M akrofcl(r) filns. The hlggh] compatibility is shown by t hat
the ink jet prlntlng | ayer provided according to the inven- tion wit'; a
pcl ycarbonLi :e der.i..va_ tive conbines with tie olyc_bonate naterlals cf
the films to forn1a ncnolrt .C. struc.rure. A layer boundary oeeteen the
materrials cannot optical] v be de- tected anynore after the |amnation. F
_urther, 10 the used polycarbonate derivative is stable at high

Tenperat ures and ©oes rnol; ;showy Yy diaseednaorat i onss ab t@ﬁpeiﬁab%waap to
200 C and nore, being typical for a lamnatio urt

surprising that*‘an 5" cofffosittci'on Khowh “Fot g%a FfwnégTeeﬁ ﬁFV%tlnﬂ”%hnder
adj ust nent of trheguvmacrqsaty)ou&a}ysm suisttabl e, }:\thhraetgardzd oithhe jased

binder, for ik ef, PLinting. Finaldy. ho wascfound f o be an adyantageous

propertythat "t he dye “of t~1 _on pene trates 1nto the |rrpr|nted
pol yrer I”ayer leOJﬁhat’lél“prlfnt pb uiw-lafv@r"é@pl BT OF atthiev Sur £ase iofe ¢ he

pol ymer 'l ayer, cannet, be, rennvedsbn A Nopudest rHatd ver weh'ﬂmsn
conposi tions used accordi nggto the invention are also suitable e.g. for t he

surface 25 pers*dhratfl Zat i'OA" 8 Setafi t § “dndf bt "al ue* dot%ieﬁen’t”g‘“scq née
when, printingremtaenpokyner dayer,iaan integreal stpucturlel y s formd:- As a

result t he |n\{e€ndog act&n@yﬁet h%tftaerseg:jrl t)@aapgélg lvéagllue gggucrr%u based

on pclycar- 30 honate fil can be provid W th a
10 the used poljuarbonabe derlvatlve 1q stable at

high temperatures and does not show any discol-
orations at temperatures up to 200 °C and more
being typical for a lamination. Furthermore, 1t
is surprising that an ink composition known for

silk~screen printing (under adjustment of the

[#2]

viscosity) 1s also suitable, with regard to the

sed binder, for ink Jet printing. Finally it

was found to De an advantageous property that

the dye of the composition penetrates into the

20 imprinted polymer layer, so that a printing

layer applied on the surface of the polymne

"

layer cannot be removed in a non-destructive

manner. Thus, compositions used according to the

@

invention are also suitable e.g. for the surfac
25 personalization of security and/or wvalue docu-
ments, since when printing on the polymer layer,

an integral structure is formed.

As a result, the invention achieves that

j43)

security and/or wvalue document based on peclycar=-
30 bonate films can be provided with a cclored
overprint, for instance during the personaliza-
tion as a passport photograph, wherein the ink
jet printing layer dces not only not act as a
barrier layer, but rather even more promotes the

formation of a monolithic structure during the

o)
Ln



overprint, for instance during the persenaliza- dlon as a passport

phot ogreob, wherein the inK vyet printing | ayer does not only not act as a
barrier layer, but rather even nore pronotes the 35 formation of a
monolithic structure during the |am nation, The structure falfills with
regard to integrity and durability afFl®requirenents. In detail, the uoiyca
rhorate derivative may contain funct _cnal carb%o;n ate structure units of
5form"ul a(1j, R R RRp410R( i wherein Rand R are

i ndependently from each other hydrogen, hal ogen, preferably chlo- rir:e or
brom ne, Cl-Cg al kyl, C5-C5 cycloalkyi, CF Clp aryl, preferred phenyl, and
C- 7-Cl12 aral ferahl L) articu enzyl
mis an 9ntege. ml&?jraoertJF‘)Ei(lal ?lé/rg‘]c?pée{lrcgg gﬁd(él lFéS'Q Rgl R4 ch eq%ecp

i ndi vi dual |y §@ ilreict @ ftozr 2BEh K r ahd h»n*daépéﬁdentﬁyfdrlepﬁﬂégéms hydr ogen or
C-CE alkyl; X is carbon and n an 20 integer greater than 20, with the

provi so that at at | east one at?mX R3 and R4 are both ai- kyl. It is
preferred, if at 1'%o“Fatons X "n PPartittPar %t ® o€ at 8m-X BRIl 2R and R4
both 25 are abkylaifR andn &4 imayaln qarbonead ar s drecrethy| unthes Xoat ons i n
the al pha position to the di phenyl -substituted C atom (Cl) cannot be dial-
kyl - substit uted. LI'}he x ‘dtdnms in the beta

— o o _
et iasits
| ....u.; ( 2 i
: R
L R ()()\m _n

Y R

10 {1)
wherein R' and R’ are independently from

each other hydrogen, halogen, preferably chle-
rine or bromine, C:-Cg alkyl, Cs-Cy cycloalkyl,
~Cig aryl, preferred phenyl, and (5-C;y; aral-
15 kyvl, preferably phenyl-Cy-Cy alkyl, in particu-
lar benzyl; m is an integer from 4 to 7, pref-
erably 4 or 5; R® and R' can be individually se-
lected for each X, and independently represent
hydrogen or C;~-Cg alkyl; X 1is carbon and n an
20 integer greater than 20, with the proviso that
at at least o¢one atom X, R and R® are both al-

kyl.
It is preferred, 1f at 1 to 2 atoms X, in
particular at one atem X only, R* and R® both
25 are alkyl. R® and R* may 1in - particular Dbe
methyl. The X atoms 1in the alpha position to the
diphenyl-substituted C atom (Cl) cannot be dial-
kyl-substituted. The X atoms in the beta

position to C1 can be disubstituted with alkyl.



position to O can be disubstituted w-th alkyl. - r Preferred is m= 4 or
5. The po_ycarhonate derivative may for instance he forned on the oasis of

nononers, such as 4,4'-;3,3,5-trmnet hyI . cycl ohexane-1, i-di-vi) dipheriol,
4,4 - (3, 3 5 dinet hyl cyclohexane-1 I-d"yI phenol, cr 9, 4 2,4,4 trinet
yl cyolop en.ane 1,1 diyl)diphenci.. A pol ycar bonate derivative used

according to t'”~,.e invention may for instance he made fromdi- pnenols o f
formula (la) according to the docu-- 10 nen-i _ DE 38 32 396.6, the scope of
di scl osure of which with its conplete contents hereby in- cluded in the
scope of disc: pesurer pefi taid de -=scui cpﬁ Ps . di Qhﬁélolnaflyfdﬁﬂblbaak@ under
forrmation 15, of“lho Egl ycarbonages as wq_T as s 5 nc -Ils of
formula (la) uhdér i of' of copbi v=" %bhﬁte can Qo%m ed °(t hé Meani ng
of radicals, grcmps and rparametrer s samerassi M féormila 1) SRt r HOeGh@H 2 2 m

RR4 (la) uptvi}qrgrprg,mche di, pr&eﬂpw of gg;lgql a (la) 25 can, al sq be used
inamxture wmth other dip fd i nst ance vmththose of forrrula
(1b) HO> Z - BHTAD)y1l- %/L#@F‘ﬁﬁakrﬁgml]ghu-wﬁfdl gewhet 1 O¢ ~hetd plop ' -

last.i.c, {(2,4,4-trimethyl cyclopentane-1,l-diyl)diphenol.

A polycarbonate derivative used zaccording to

the invention may for instance be made from di-
phenols of formula (Ia) according to the docu-

10 ment DE 38 32 3%¢.6, the scope of disclosure of

which with

forte

its complete contents 1s hereby in-
e

scope of disclosure of this de-~

A diphenol of formula {(Ia) under formation

ts of homopolycarbonates as well as several diphe-
nols of formula (Ia) under formation of copoly-
carbonates can be used (the meaning of radicals,

groups and parameters same as in formula I).

R’ R'
20 HO Cc OH
R* ((x>> R?
=S O
(Ia)
Furthermore, the diphenols of formula (Ia)

[08)
h

can also be used in & mixture with other diphe-

nols, for instance with those of formula (Ib)

5O - z - OH (

1
o3



aromati c pol ycarbonate deri-,j- at ives. Suitable other diphenols of formula
(I'b) aree those, wherein Zis an aromatic radical wwth 6 5 to 30 0 atons,
whi ch nmay contain one or several. aromatic nuclei, be substituted and
contain; ali - pnatic r adicals or other cyclca IIph atic rad=cats than

t hose of fornula (la) or hete2:oatons™ &s -~ bridge nenbers. 10 Exanples for

t he di phenols of fornula (Ib) are: hydroqui none,resorcin,

di hydr oxydi phenyl s, b4.--(hydroxyphenyl) -al kanes, bis-(hydroxyphenyl)-
cycl oal kanes, bis-(hydroxyphenyl)-sul fides, bis- (hydroxyphenyl)-ethers,

bi s- (hydr oxyphenyl )-ke |5 tones, bis-(hydroxyphenyl)-sulfones, bis-(hy-
drexyphenyl ) -sul f Lde a alp v H as

dr oxyphenyl ) -dii . g%propy %%genes aﬁg e??ggéch1eaf¥a[k?lgﬁed Bhd

nucl ear - hal ogehat'éd ‘conP Cpoimas .o »qhé§élaﬁ@teﬁﬁe? sui tabl e di phencls are
e.g. described in the docunents US-A 3 028 365, 2 999 835, 3 148 172, 3
275 601, 2 991 273, 3 271 367, 3 062 Z 970. 131 and, 2 9%9 846, in the
docu- ments DE-A T 570°70% 2°663F 056P "2 065052 2939211 9567/ tRESFR- A 1
561 518 and imnhbhe ,norographn "H. iScheel | 2 xGveni stryr and cRBhysivaist iof 6Pol year -
bonat es, Inte%§C|epcg qugkgherem New York gg@ whi gh wi #b “iév opl ete
content’s is ereby i'ncluded’in t he scope of di'sclosure o e present
appl i cati on. Preférried BHﬂ#edvmﬁmoP§Qﬁe TéPQWwﬁaﬁx?O“ta-P ali-

4, 4" -di hydr Oxﬂdb@h@ﬂad%@abLg -o4- By droxyphe-1 dwl } ppropane,radicais
2, 4-bi s-(4- hydroxypheqylg

OEE formula (Ta) or heterocatoms a

0

bridge members.

10 Examples for the diphenols of formula (Ib)
are: hydroguinone, resorcin, dihydroxydiphenyls,
bi-{hydroxzyphenyl)-alkanes, bis-(hydroxyphenyl)-
cyclcoalkanes, bis-{(hydroxyphenyl)~-sulfides, bis-~

(hydroxyphenyl)-ethers, bis~{(hydroxyphenyl)-ke-
15 tones, bis-(hydrozxyphenyl)-sulfones, bis-(hy-
droxyphenyl)-sulfoxides, alpha,alpha’'-bis- (hy-
droxyphenyl)~-diisopropylbenzenes and their nu-
clear-~alkylated and nuclear-halogenated com-
pounds,
20 These and other suitable diphencls are e.g.

described 1n the documents US-A 2 028 365, 2 999
83%, 3 148 172, 3 275% 01, 2 991 273, 3 271 267,
3 062 781, 2 970 131 and 2 999 846, in the docu-
ments DE-A 1 570G 703, 2 063 050, 2 063 052, 2

25 211 956, the FR-A 1 561 518 and 1in the monograph
"H. Schnell, Chemistry and Physics of Polycar-
bonates, Interscience Publishers, New York
1964", which with its complete contents is
hereby included 1in the scope of disclosure of

30 the present application.

Preferred other diphencls are for instance:
4,4"'-dihydroxydiphenyl, 2,2-bis~{4-hydroxyphe-
nyl)-propane, 2,4-bis-{(4~-hydroxyphenyl)-2-me-



- 9 thy-butane, 1,1-bis-(4-hydrexyphenyl)-cyclohex- ar.e, alpha,
al pna- bi s. - (4- hydroxyphenyl )-p-dil so- p_cpyl benzene, 2,2-his
- (3-net hyl - 4- hydr oxyphe- nyl)-propane, 2,2-bis (3 chloro 4 ~:ydr-xyphe 5
nyl)--propane, bis-(3,5-dinethyl-4-hydroxyphe- nvl; me"hare, 2,2--h
s- (3, ne=ny -4-hydrexy- phenyl)-propane, bis-(3,5-dinethyl 4-byd.roxyphe yl)
sul fone, 2, 4-bis-( -dinethyl 4- hydr. oxy phenyl)-2-net hyl but ane,

, I -bis-(3,3-dinmethyl - 10 hydroxyphenyl -cycl ohexane, al pha, al pha-bis
(3 5- dlnethyl 4- hydroxyphenyl) p- di i sopropyl ben- zone,
2, 2-bi s-(3, 3-di oh. | or 0- 4- hydr oxyphenyl ) - propane and
2,2-bis-(3,.5- dilbybhn-tzar’wdrexg/phe-‘rmy%)(-’-lprko;pﬁnexﬂ;ﬁh@am;j cut aeliy preferred
dlphenols of faornula 1b),are for i ance: .2, IS - 0 y e-. . _
nyl ) - propane, 2, 2 his-{ ¥§ dlﬁ%?halqiih g r ox rQ)oyﬁA pg%gép |@1-so
2,2-bis-(3,5- durch%véb@-rhégfeWerr/oxyprren%/r“)?—ﬁmb él@tzi QJ bws-?(ssds—)dqsm*cﬁm 4- hy
20 dr oxyphenyl )mpr ppi%@@del 1- hi S»(zl bmcbromy@h}aoﬁMl-)4-©ry\inela@>gﬁg‘ree~| n

particul ar 2, 2-b- aroxyphen ) pro a S ferred, The other di-
phenol s ray be ' U%%g %?Hﬁally as’ a§£TE" 'h$¥§GHéJ“?% CPRe bt ar

rati o of dlphenn¢$)emtﬁﬁrmnba (ra), iﬂblwﬂ-appbkchbhe;huhe«®+Bch33dyether
di phenols of f (&p) h qid q; between_ 1.0Q /¢ @l q)
(1t) and 2 nnlkﬂ{gyé) t 9%E 91 preferabﬂ\-% ?meen ﬁJq Yld) to
0 not (Ib) amjﬂﬁlhabWL{@aFICJQG 08 51 by - aﬁd&?ﬁ*b%ﬁT%ubéﬂWﬁ%MemﬁJDO
ml | (la) to Quw®dy0)-2-methylbutane, 1,1-bis-(3,5-dimethyl-4-
10 hydroxyphenyl)-cyclohexane, alpha,alpha-bis-
{(3,5-dimethyl-4-hydroxyphenyl)-p-dilscpropylben-
zene, 2,2~bis~-(3,5~dichloro-4-hydroxyphenyl) -
propane and 2,2-bis-(3,5~dibromo-4-hydroxyphe-

nyl)-propane.

13 Particularly preferred diphencls of formula
(Ih) are for instance: 2,2-pbis-{4~-hydroxyphe-
nyl})-propane, 2,2-bis-(3,5~-dimethyl~4-hydroxy-
phenyl)-prcpane, 2,2-bis-{(3,5~-dichloro-4-hy-
droxyphenyl)-propane, 2,2-bis-{(3,5-dibromo~4~-hy~-

20 droxyphenyl)-propane and 1,1l-bis-{(4-hydroxyphe-
nyl)-cyclohexane. In particular 2,2-bis-(4-hy-

droxyphenyl)~propane 1is preferred. The other di-
phenols may be used individually as well as in a

mixture,

25 The molar ratio of diphenols of formula (Ia)
to, 1f applicable, the also used other diphenols
of formula (Ib) should be between 100 mol % (Ia)
to 0 mol % (Ib) and 2 mol % (Ia) to 98 mol %

(Ib), preferably between 100 mol % (Ia) toc 0 mol
30 ¢ (Ib) and 10 mol- % (Ia) to 90 mocl % (Ib) and in
particular Dbpbetween 100 mecl % (Ia) to O mecl 3

(Iby and 30 mol % (Ia) to 70 mol % (Ib).

The high-molecular polycarbonate derivatives

from the diphenols of formula (Ia), 1f applica-



" b) and 30 nol ila) to 70 nol (Ib). The high-nol ecul ar pol ycarbonate
derivatives fromthe di phenols of fornmula (Is), if appli.ca - 10 ble, in
conbi nati on wi ot her di phenols, may be nmade according to the known

pol ycar bonate uro- duct on nethods. The different diphenols may he |inked
ire a stat_stlcat .manner as well as-alk8o- 5 block -w se. The pol ycarbcnate
derivatives used according to the invention may be. branched i1, a per se
known mariner. If the branching is desired, this can be achieved in a per
se known manner by con 10 densation of small, anpbunts, preferably anounts
between 0.05 and 2.0 nti (referred to the used dip nenol s), at three or
nore than thre -func- tional conpounds gartl SUC26MAth hree or

more than thr'g phéﬁblF8mﬁV&?%kyF“grBﬁﬁé1 L&dme" hPAMChT g aglht's O t h
three or nnrevahan(:tmmﬁﬁpngnotpc hydrokybeTO@psuarerqﬁw@r@glp{oein

4, 6-di net hyl - 11w >dr ph ) . sy ]
heptene 2,4, 6- % 3% % yw?t O%Xtrlf?%-ﬁ?ﬂ¥gffblég %hﬁéﬁfhhen‘fy ge% tri-
(4- hydroxyphehypfeﬁgnlzo %eﬁé’ailftl‘%?# AR 30X yﬁﬁenyF} et Rdned 159 -

(4- hydroxyphenyb-«phenyknet hane, 2, 2-bis-[4, 4-
b.is-(4-hydroxypheny|)-cyc|ohexyl]-propane, 2, 4-

bi s- (4- hydr oxyphenyl -i sopropyl ) - phenol, 2,6-is-

(2- hymwmy 5- met hylldepzylyc4xmetthyt phelor ( v2t ives used according

(4- ydroxyphenyl ):2z(2; 4=,di Xyph..enyl r ng.. ; - se
hexa-[ 4- (4- heh¥oxy%%en§#-|§2%gggy igﬁh %E)yEJ%ﬁfﬁgfgrgﬁhthalfcIach'ester

tetra- (4-hy- kpown manner e brarching 1s desired, this
can be achieved in a per se known manner by con-

10 densation of small amcunts, preferably amounts
between 0.05 and 2.0 mol % (referred to the used
diphenocls), at three or more than three-func-

tional compounds, in particular such with three

or more than three phenolic hydroxyl groups.

i5 Some branching agents with three or mocre than
three phenolic hydroxyl groups are: phloroglu-
cin, 4,6-dimethyl~2,4,6-tri-{4~hydroxyphenyl} -
heptene-2, 4,6-dimethyl-2,4,6~tri~(4d~hydroxyphe-
nyl)-heptane, 1,3,5-tri~(4d~hydrocxyphenyl)-ben-

20 zene, 1,1,1-tri-(4d~hydroxyphenyl)-ethane, tri-
(4-hydroxyphenyl)-phenylmethane, 2,2~-bis-[4,4~
bis-{4-hydroxyphenyl)-cyclohexyl]-propane, 2,4-
bis-{4d-hydroxyphenyl~iscopropyl)-phencl, 2,6~1is-
(2-hydroxy-5-methyl-benzyl)-4-methylphenol, 2~

25 (4-hydroxyphenyl)-2-(2,4-dihydroxyphenyl)-pro-
pane, hexa-[4~-(4-hydroxyphenyl-isopropyl)-phe-

nyll-orthoterephthalic acid ester, tetra-{(4-hy-
droxyphenyl)-methane, tetra-{4-(4~-hydroxyphenyl-
isopropyl)phenoxyl~-methane and 1,4-bis-[4",4""'~
30 dihydroxytriphenyl)-methyl]~benzene. Some of the
other three-functional compounds are 2,4-dihy-
droxy "benzoic acid, trimesic acid, cyanuric
chloride and 3,3-bis-{(3-methyl-4-hydroxyphenyl)~

2-0x0~2,3-dihydroindol.



dr oxyphenyl ) - met hane, tetra-r4-(4-hydroxyphenyl- isopropyl)phenoxy)-nethane
and 1,4 bis [4',4" 30 di hydroxytriphenyl)-nethyl ]-benzene . Sone of the

ot her. three-functional conpounds are 2, 4-di hy- droxy benzoic acid, trinesic
acid, cyanuric chloride and 3, 3-bi s-(3-hethyl -4-nydroxyphenyl) -

2- 0x0- 2, 3-di hydroindol. - 11 As chain stoppers for the per se known con-
trol of the nolecular weight of the polycarbon- ate derivatives are used 7,
oTl of'anctional com pc,unds in usual ccr.oentrat_.ns. Suitable com5
pounds are e.g. phenol, tort-butv' _phenc~s or other alkyl-substituted

phenol s. For controlling, .the ppl; L We. ., .rht 1 _paLticy snall
a“nmoui n,ts cf phen_?? Ighg?’%ogguﬁgﬂ$?é)'é?€ gEV%a%FQP (%%§%1M22¢%in Ris
a braaohed C8 arnd?or - alkey| mor&si wEak Preferdbl ¢ fit hehshar elef aGH P ot ons

inthe 5 alkylagad geali Ridis etween 47, a0d 8% £ and the; oshare cfnthe CH
and CH 2 protons is between 53 .and 11 also preferably R is in an o and/or
p position toEfﬁéméﬁ group,* 2nd “paftittuf BFIY pr 8PS er abf ¥ “ ke Uppe? ™ Ti mi t
of the ortho sharenils 20: 20 The chai nr.etrapper s tare: used \ hpgemerias i or

amounts from O ,.5.t0 10, prefe Ly L B4t 8.mk ¢ reterred.to the used
di pnencl s. TheLHHIygafhbﬁgfe"ﬂ%§?3é¥f§€§dn§v]b?pggfabfgz Héohgdé)%bgifding

to the phase bduh®lar y"freelfod: 225 (eRIT Schnehl Cheéni'st ey land PHysi€d of

Pol y amounts ¢f phencls of formula (Ic) are suitable

R
O
10

(Ic)

wherein R 1s a branched C8 and/cr CS-alkyl

radical.

Preferably the share o¢f CH: protons 1in the

15 alkyl radical R is between 47 and 8% % and the
share of the CH and CH, protons is between 53

and 11 %; alsoc preferably R 1s in an o and/or p
position to the OH group, and particularly pref-
erably the upper 1limit of the ortho share is 20

20 %. The chain stoppers are wused 1n general in
amounts from 0.% to 10, preferably 1.5 to 8 mol

a

%, referred to the used diphenocls.

The polycarbonate derivatives may preferably

be made according to the phase boundary method

25 (cf, H. S8Schnell Chemistry and Physics of Poly-
carbonates, FPolymer Reviews, Vol. IX, page
33FfF ., Interscience Publ. 1964 in a per se

known manner.

Herein, the diphenocls of formula (Ia}) are

30 dissolved in an agueous alkaline phase. For mak-



Pol ymer Reviews, Vol. I X, page 33ff., Ir.ter.science Publ 1954) in a per se
known manner. Herein, the dipherols of fornu -a (.1 a) are 30 dissolved in
an aqueous al kal i ne phase. For mak 12 ing copol ycarbonates w th ot her

di phenoi s, m x- tures of diphenol sof fornmula Ta) and the other diphenois,

or instance those of fornmula Ib are-uséd; For controlling the nol ecul ar

wei ght, 5 chain stoppers e.g. of fornu~.a. Ic) may be added. Then a react
ion is performed in presence of an inert, preferably pol vcarhonate-d~ssoly-
1. 11g, orgy nl (-, phase with phosgene according to the nmethod of the phase
bounaary condensation. 10 The reaction tenperature is between 0 and 40 C.

The, it appllcabl al so use nchi ng. _agen ;. pr ferabl 0.05 to 2.0 not
% may either*"He %?ggéﬁ?ﬁar&nfﬁa he d?pﬁgnd?éﬁeﬁpt & PAGURBAS 15T Kal i ne
phase or be added sdi s§oldvigth ¢ notlhee of - fganinuo lsol veat befdr e itdheother

phosgenat . i . on; oBe: SH&'E theod PheRale,of TOREWA (lA) sfidy 1 G apRyca - ble,

e ther dlphen0|s ( e, Ir nono and/or bis - chlorocarbonlc a
cid esters cahl§l sos90: beF9§ed"OﬁﬁéQ%ﬁ%Bﬁ»beiﬁg‘&ﬁded”d+@§oﬁv@dgvnror-

gani ¢ splventsnalhe agpupt, of schai.n, st opper s @apR v 10f b(aﬂchlngdyaggn;s t hen
depends on the, nDIar ~anmount of di phenolate radicals _corresponding
formula (1a) aREEST ApPi'i cabl e *Formil a (3 by = 775 Whén chporﬁblccérﬁd‘m‘c aci d

esters are alsb used, intchet anopnt lof r phosgeme tanacdraespendi ngky lbe-
ing, organic phase with phosgene according to
the method of the phase boundary condensaticn.

10 The reactilion temperature is between 0 °C and 40

O(~
()

The, if applicable, also used branching
agents (preferably 0.05 to 2.0 mol %) may either
be presented with the diphencls in the agueous

I3 alkaline phase or be added dissolved in the or-
ganic solvent before the phosgenation. Reside
the diphenols of formula (Ia) and, 1if applica-
ble, other diphenols {Ib), thus thelr mono
and/or Dbis-chlorocarbonic acid esters can also

20 be used, the latter being added dissolved in or-
ganic solvents. The amount of chain stoppers and
of branching agents then depends on the molar
amount of diphenolate radicals corresponding to
formula (Ia) and, 1if applicable, formula (Ib);

25 when chlorocarbonic acid esters are also used,
the amount of phosgene can correspondingly be

reduced in a knownh manner.

Suitable organic solvents for the chain

stoppers and, 1f applicable, for the branching

30 agents and the chlorocarbonlic acid esters are
for instarnce methylene chloride, chlocrobenzene

and in particular mixtures of methylene chloride

and chlorobenzene. If applicable, the used chain
stoppers and branching agents can be dissclved

35 in the same solvent.



reduced in a known manner. Suitable organic solvents for the chain stoppers
and, if applicable, for the branching 30 agents and the chl orocarbonic acid
esters are for instance nethylene chlorigdeg, chloxobenzene and in particular
m xtures of nethylene chloride and ehl orobenzene.lf applicable, the used
chain stoppers and branchi ng agents can be dissolved 3 5 in the sane
solvent - 13 As an organic phase for the phase boundary polycondensation
serve for instance nethylene chloride, chiorobenzene and m xtures of

met hyl - ene chloride aria chioroher.zene 5 As an aqueous al kal i ne phase
serves for in- stanée aazN aOHgso1lcllrhaen. Marki nget hehpaley carchonat ey

derivatives accordjpg 0. 5bgphase bayndarys net hp@'se%r <Dy fatalyzed.

usual manner by ca aIyzers such as ternary amines, I1I.:: particu 10 ear
tertiary aliphdt?c®anidfes §ﬁbﬁ35§bﬁq%@ﬁet?“anﬂﬁéféﬁﬁ??eth&l§@Wﬁﬁ1the
catal yzers can dhee cused-inecamunt snfirom0e05 4910 nol , referred to the
nol es cf used di phenols. The catalyzers c.It n be added before the
phosgenation or during 15 or also after the phosgenation. The pol ycarbonate
derivatives can be Amdeanaccordiong t e likwel knewp methc SﬂﬂV&Eh@ﬂDgEiDeO'_.S

phase, the so--called "pygidimnes Hgmold andﬂaapchumngép /L0& known, et hod

for the transesteri 2D fication nol t en mass / usin i nst ance
di phenyl car borist 82 VAstieagSof PhESFENE I The <ibolﬁl % boR F@S%erP&aP?W%EYnay be

| i near method can by catalyzed in a wusual manner by
catalyzers such as tertiary amines, 1in particu-

10 lar tertiary aliphetic amines such as tribu-
tylemine or triethylamine; the catalyzers can be

used in amounts from 0.05 to 10 mol %, referred

to the moles of used diphenols. The catalyzers

can pe added before the phosgenation or during

15 or alsc after the phosgenation.

e polycarbonate derivatives can be made
ing to the known method in a homogenecus
phase, the so-called "pyridine method" and ac-
cording to the known method for the transesteri-
20 fication of molten mass by using for instance

diphenyl carbonate instead of phosgene.

The polycarbonate derivatives may be linear
cr branched, they are homopclycarbonates or co-

peclycarbonates based on the diphenols of formula

25 (Ia).
By the arbitrary composition with other di-
phenols, in particular with those of formulsa
(Ib), the polycarbonate properties can be varied

in a favorable manner. In such copeolycarbonates,
30 the diphenols of formula (la) are contained in
polycarbonate derivatives 1n amounts from 100
mol % to 2 mol %, preferably in amounts from 100

mol % to 10 mol % and in particular in amounts



or branched,

di phenols of formula 25 (la) . By the arbitrary conposition with ot
particular with those of formula _:h), the polycarbonate

can, be varied in a favorable manner. In such copol ycarbonates,

enols of fornula (la) are é¢bnfained in polycarbonate derivatives

from100 not %Lc 2 ntl % preferably in amounts from 100 not

phenol s, in
properties
30 the diph
i n anpbunts

to 10 nol % and in particular in anobunts 14 _ from 100 nol to 30 not

referred to the to- tal anpunt of 100 not of dcphenci units. A particularly

advant ageou

nonomer uni
nmonomer uni
cycl oal kan
1,1-di _yl)d
than 0.3, i

For such copbhynensvcbthaglnaﬁehyhbe@nﬂf©umd@x5 bhaﬁ*smtpﬁwgrngh¢¢+meglass
tenperature Tg below 7. ﬂQ&@gter\,ea fira

in a second
of the ob-

o]
A

t hey are honoocl ycarbonates or co- pol ycarbonates based on the
her di -

%

%

s enbodi nent of the invention is characterized by that the poly-
5 carbonate ﬂQFhV&I®VenQ9ﬂDE'S@§ accopghyrer i particul ap gonsi sty.ng of

ts based on_fornul a ﬁlbj referably hi spY :eno_ A, ar.d

t%d$2365%éa°oﬁ“thé08eﬁﬁo all Y 'di S6BL St ¢ L ut’éd Ui hydr oxydi

phenyl

e, pre.fera 10 b 1 y of the 4,4'-(3,3,5-trinethyl cyclohexane-

i phena] , mhereln he .nol ar raL; H2 / H3. prefe ny
n part’Ji cufart Efjer ¥ han® §°4" t‘i‘c’&olhnstaeﬁr(p:‘g é{ea % t a

reater
0.5.

%ﬂe@égngacyclo%@yml& | 15, creased
heatlng cycle whi c"n can stanti al i.mprove t he stablllty

tRF A&d St f Bct Ur 87 S3C Tt s %?efé??%ﬂffif PHéiborﬁcaP5§ﬁé%e de-

on formula {(Ib), preferably bisphenci A, and
monomer unite MZ Dbased on the geminally disub-
stituted dihydroxzydiphenyl cyclcalkane, prefera-
bly of the 4,4'-(3,3,5-trimethyl c¢cyclohexane-
1,1-diyl)diphenol, wherein the molar ratio M2/M1
is preferably greater than 0.3, 1in particular
greater than 0.4, for instance greater than 0.5

For such copolymers 1t has namely been found
that surprisingly the glass temperature Tg below
150 °C after a first heating cycle may be in-
creased 1in a second heating c¢cycle, which <can
substantially 1improve the stability of the ob-

tained structure.

It is preferred, 1f the polycarbonate de-
rivative has an average molecular weight {mean
welght) of at least 10,000, preferébly of 20,000
to 300,000.

The component B may in principle be substan-
tially organic or agueous. Substantially agqueous
means that up toc 20 wt % of the component B can
be organic solvents. Substantially organic means
that up to 5 wt % water may Dbe present 1in the
component B. Preferably the component B com-
prises or consists of  a liguid aliphatic,
cycloaliphatic, and/cr aromatic hydrocarbon, a
liguid organic ester, and/or of a mixture of
such substances. The used organic solvents are

preferably halogen-free organic solvents. These




rivative has an average nol ecul ar weight (nmean weight) of at |east 10, 000,
preferably of 20,000 to 300,000. The.conponent B may in principle be
substan- 25 tially organic or aqueous. _Substantially aqueous neans that up
to 20 vt % of the conponent B can be organic solvents. Substantially
organic neans that up to 5w o water may be present in the conponent B,
Preferably the conponent B coil, 30 prises or consists of a liquid

al i phatic, cycloaliohatic, and/cr aromatic hydrocarbon, a |iquid organic
ester, and/or o a m xture of such substances. The used organic solvents are
preferably hal ogen- fireepengan: c lsal vert sz 1 Theset £ cl5 ciyeyl ¢al p@ﬁknnu¢ar be
aliphatic, cycl0aljphetic I t rocarbon such a it i,
2, 4-trinme thylhl‘gén?geiglt(J e'?? Qgﬁgkﬁégg%d Soﬁ%gr§L nap. h- %%ge§t Jﬁ%ﬂ%

xyl ene: 1 organile:q ésfé%e”eéhbﬁta%”/ﬁlhethyhﬁﬂ%@faﬁéq(oféy+%téﬁavéjph

butyl acetate, nmath- Q&Mpg@aﬁlaceymgagethyirguehhgxygggpbcma esuMe-zfe-red
are IneS|terne \% 4- trlnerhylbepz cunen? and sol vent napht
ic

t ol uene, xyene ™ Hadt € e - =d n%th?l‘%%?eﬁixéce R Pd’di%@eesrTﬁp?er

met hoxypr opyl acetat ep petihyt e3-agt hipxyprioy 1 pidorat e A%rt boulcard yepr efe¢ red
are: nmesitylene,. (1.3, 5-trd nmeghylben ), 1 2p4-t 1 rethylbeny 7 ,cunmene
(2- phenylpropané3 solvent nap E%hggyggg% - -éthoxyproﬁ?ongte 15° A
suitabl e m xt ure: B §ol vieht s é@n’p??%és ff(?rphfﬁ§tranc7’e HMe®eto XY temg .5,

preferably 1 tabwmc SciA paetihgul aes2 &40, 3 aMe Hi cofa BRsi tyt pRe, 42}

10 ter, methoxypropylacetate, ethyl-3-ethoxypro-
pionate. Particularly preferred are: mesitylene
{(1,3,5-trimethylbenzene}, 1,2,4~-trimethylben-
zene, cumene (Z2-phenylpropane), solvent naphtha

and ethyl-3-ethoxyproplionate.

15 A suitable mixture of solvents comprises for
instance L1) 0 to 10 wt %, preferably 1 to 5 wt
$, 1in particular 2 to 3 wt %, of mesitylene, L2)
16 to 50 wt %, preferably 25 to 50 wt %, in par-
ticular 30 to 40 wt %, of l-methoxy-2-propanocl-

20 acetate, 13) 0 to 20 wt %, preferably 1 to 20 wt
%, in particular 7 to 15 wt %, of 1,2,4-
trimethylbenzene, L4) 10 to 50 wt %, preferably
25 to 50 wt %, in particular 30 to 40 wt %, of
ethyl~3-ethoxypropionate, L5) 0 to 10 wt %,

25 preferably 0.01 to 2 wt %, in particular 0.05 to

]

0.5 wt %, of cumene, and L¢) 0 to 80 wt %, pref-
erably 1 to 40 wt %, in particular 15 to 25 wt
%, of solvent naphtha, the relative amounts of

the components L1 to 1Lé always totaling 100 wt

Typically the first polycarbonate layer and
the second polycarbonate layer have a glass tem-
perature Tg of more than 145 °C, in particular

more than 147 °C.



70 to 50 w. 5, preferably 25 to 50 wt 5, in par- tic.uiar 3 0 to 40 wt 55,
of 1-nethcxy-2-propanol. 20 acetate, 1-3) O to 20 wt preferably 1 to 20 -wt
in particular to 15 wt of 1,2,4- tr:nethyl benzene, L4) 10 to 50 wt
preferably 25 to 50 wt 5, in particular 30 to 40 wt % of

et hyl - 3- et hoxypropi onate, L5) 0 to 10 Mt o, 25 preferably 0.01 to 2 w in
particular 0.05 to 0.5 w .5, of cunene, and L6) O to 80 wL 5, pref- erably
1tod40 w in particular 15 to 25 vt of solvent naphtha, the relative
amounts of the conponents L1 to L6 always totaling 100 wt so Typically the
first oolycar bonate ayer and the second polvcarbonate | ayer have a cl ass

rem peratur.e 'Lg,Qf Q?Elc!rfla'sﬁsy ﬁg@t\;gtlgqﬁr p??[?etlhl an 14 ; C. 16 _

The pol ycarbonate deri ffatl e typica an average nol ecular ‘wei ght
(mean wei ght prof2&Frd9e & ¢Chler, Be0 % df’l“'%rlerv‘a@lwfftrorrf‘io 00 0 t.0
311 0 0.000. 1Enes pr epared § on oireyr €ap/lsern o@letﬂpl, oo Bo03bdcodd we I, in
particular 0.5 to Sw "g, O a binding agent with a pol ycarbol nate
derivative based on a gemnally di substituted dihydroxydi- phenyl
cycl oal kane, B) 40hto P9er®: mt tilmprpamat i cuylraprd5 e 0:99. ﬁovbtaii- olf\an
organi ¢ sol vent; O gr PJ Smxture og sqlvents, 0) 9.1 tos6
partlcular05to ?ade ?a m xture of dyes D0001t06wtin
parri cu- a blhdLHg aqenv m‘tﬂ a polycarbonaie dervivative
based on a geminally disubstituted dihydrozydi-
phenyl c¢cycloalkane, )y 40 to 989.9 wt %, in par-
ticular 45 to 99.5 wt %, of an organic solwvent
10 or of a mixture of oclvents, C) 0.1 to 6 wt %,
in particular 0.5 to 4 wt %, of a dye or of a
mixture of dyes, D) 0.001 fto 6 wt %, in particu-
lar 0.1 to 4 wt %, of a functicnal material or
of a mixture of functional materials, E} 0.1 to
15 30 wt %, 1n particular 1 to 20 wt %, of additive
and/or auxiliary substances, or of a mixture of

such substances.

If a dye should be provided, in principle

any dye or mixture of dyes can ke used as a com-

20 ponent C. Dyes are all coloring substances. This
means, they may be dyes (a survey of dyes 1is

given 1in Ullmann's Encyclopedia of Industrial
Chemistry, FElectronic Release 2007, Wiley Ver-

lag, chépter "Dyes, General Survey"), as well as

25 pigments {a survey of organic and incrganic pig-
ments 1is given 1in Ullmann's Encyclopedia of In-
dustrial Chemistry, Electronic Release 2007,

Wiiey Verlag, chapter "Pigments, Organic" and
"pPigments, Inorganic"). Dyes should be soluble

30 or (stably) dispersible or suspensible in the
solvents of the component B. Furthermocre, it 1s
advantageous, 1f the dye 1is stable, in particu-

lar color-stable at temperatures of 160 °C and

more for a period of more than 5 min. It is also

35 possible that the dye 1s subjected to a given




lar 0.1 to 4 wt of a functional material or of a mxture of functional
materials, 1) 0.1 to 15 30 wt ' in'particular 1 to 20 wt 5, of additive
and/ or auxiliary substances, or of a mx17ure of such substances, if a dye
shoul d be provided, in princip'le any dye or mixture of dyes can be used as
a com 20 ponent C. Dyes are all coloring substances. This neans, they may
be dyes (a survey of dyes is given in Umann 'a Encycl opedia of Industrial
Chem stry, Electronic Rel ease 200?, Wley Ver- |ag, chapter "Dyes, GCeneral
Survey"), as well as 25 pignents (a survey of organic and inorganic pig-
ments is givenamd C?’é]d*rb@.ﬂﬂ'lffﬁ1@C¢©|1Qp6di:@a0fod=n-mﬁilélirit&le Cberticséwr

El ectroni c Rel ease 200 1. W | ey Ver |, ag, ﬂchant er " P| Organi ¢" and
"Pigments, |norgani¢y)" By&s shoul”d be “Sol THI'E 30°6r fstabl %) °diFspersibl e or
suspensi bl e i n themesslovemss bf the componeht BlrFuradeénmore; itoisthe

advant ageous, ifsthe dye, is gtta&p}gg,lltrg, parti ¢y Lar 5ol QI‘ st,able @t%;t
tenperatures of 160 C and nore for a’period of more than 5 mn, It Is also

35 possi bl e thé’cctﬁécdfe Ps Subject bd 10! @l givent! 170 cang Y20t 1 6duct bl e
col or change under tﬁef» pr;@ﬁesﬁ-a 1 @9 €ondi thers andnas selw@ct ed TCtOiFBe
spondinaly. Pi Ny S, Just l())e p (;{s(,enL |lr adgl ti ne t o

tenperature stabi |ty i Apart “cul & 1A fi nest” 5’ pat tI'Elfe % lzqe”“se
di stribution. lar¢hespracti ce*lof tHek petnpgrimgi ngethi s weans thatutt- e

particle size\shoykd 1r1j0t exgeeds o0 M since qiherwi-ses occlusions,ip the
printi ng head v*\glkllrlwg((zsquPé

The dyes may be katiconic, anionic or also
neutral. Examples for dyes used in 1ink jet
printing are: Brillantschwarz C.I. Nr. 28440,
Chromogenschwarz C.I. Nr. 146459, Direkttief-

15 schwarz B C.I. Nr. 30235, Echtschwarzsalz B C.I.
Nr. 37245, Echtschwarzsalz K C.I. Nr. 37190, Su-
danschwarz HB C.I. 26150, HNaphtolschwarz C.I.

Nr. 20470, Bayscript® Schwarz Flissig, C.I. Ba-

sic Black 11, C.I. Basic Blue 154, Cartasol®
20 Tlirkis K-2L Flussig, Cartasol® Turkis K-RL Flis-
sig (C.I. Basic Blue 140), Cartasol Blau Kb5R

Fllissig. Suitable are further e.g. the commer-
cially obtainable dyes Hostafine® Schwarz T8

Flissig (scld by Clariant GmbH Germany), Bay-
25 script® Schwarz Flissig (C.I. mixture, sold by
Bayer AG Germany), Cartasol® Schwarz MG Flissig
(C.I. Basic Black 11, regilstered trademark of
Clariant GmbH Germany), Flexonylschwarz® PR 100
(E C.I. Nr. 20235, sold by Hoechst AG}), Rhodamin
30 B, Cartasol® Orange K3 GL, Cartasol® Gelb K4 GCL,

Cartasol® K GL, or Cartascl® Rot K-3B. Further,
as soluble dyes can be used anthraguincne, azo,
gulnophthalone, cumarin, methin, perinone,
and/or pyrazole dyes, e.g. obtainable under the
35 trade name Macrolex®. Further suitable dyes are

described in the document Ullmann's Encyclopedia



Normal |y, nano-scal e solid pignments have proven |0 thenselves. The dyes may
be kationic, anionic or also neutral. Exanples for dyes used in ink jet
printing are; Brillantschwarz C. I. Nr. 28440, Chronogenschwar.z C |. Kr.
14645, Direkttief S schwar'z S C1._Np 30235, Echtschwarzsalz B C.I. Nr.
37245, Echt schwarzsalz K C. T. Nr. 37190, Su- danschwarz H B C. S. 26150,
Napht ol schwarz C. 1. Nr. 2047), Bayscript(r) Schwarz Fldssig, C.I. Ba- s ¢ B
lack 11, C. 1. Basic Blue 154, CartasolD 20 Tur ki s K-ZL F lussig,
Cart.asol (r)) Tiir.kis K-RI Plus- sig (C. |. Basic Blue 140), Cartasol Blau
KS5R FlLissig. Suitable are further e.g. the ccrmer- cially obtainable dyes
Host af i ne( cp iSchwarcz: I6r iElussiGh €80kd dyy, C ariantt xGubHcGer Raniy)s s Bay 25
script(r) S z Fdssig 1 S 3 ery; AG,Ger nany) ,
Cartasol O Sgp%z E/G égss‘f& aé .JHB%EP%%BI aglkéjlg}l rggslyst(er&e traderrark cf
d ariant CnfiR*Gef frany)" K &' exdh%/]récﬁ\ﬁalr%}()ﬁ)e PR/ 460 WY ElCl9adNeoe 30235, sol d
by Hoechst Al )tlnRhﬁdalmﬂe§Qa& &artla;solc(hre) @rangex K3 €l neartasoldf) Gelb K4
CL, Cartasol(r), K G,, Cartaso' Cz - 3B. Eurthgr as sol ubl e dyes
can bé used®anttaqtdi ﬁb‘ﬁé gaz]o‘“/eqw n ? YhHaf o™ ctfard A% et 1 1,

perinnne, ahd/ordpyrazole dyesa dyg obt a@iinabke tunder atshex 35aste Ladenarre
Macrol ex(c) . Ryt kher, suid ableey dyes, ar & ; desGri bad LL hfie; document,

Ul.mann's Encyc opedi a of industri ‘Chem stry, El'ectroni c Rel ease
2007, Wleya%ﬂa?g‘m@hkap}?éﬁd%l ofants &§ed thonal "binder may be
different from a binder according to the inven-
10 tion {e.g. may De a polyester), =should however

3

be chemically compatible with the additional
components of the preparation used according to
the invention. If such a paste 135 used as a dye
the amount of the component B refers to the dye
15 without the other components of the paste. These
other cocmponents of the paste must then be sub-~
sumed under the component E. When using so-
called colored plgments in the scale colors
cyan-magenta~yellow and preferably also (soot-)

20 black, full~tone color Iimages are possible.

The compcocnent D comprises substances, which
by using technical means can immediately be seen
by the human eye or by using suitable detectors.
These are materials familiar to the man skilled

25 in the art (cf. also van Renesse, Optical Docu-
ment Security, 3rd ed., Artech House, 2005),

which are used for the protection of wvalue and

security documents. Thereto belong luminescent
substances (dyes o¢xr pigments, organic or inor-~
30 ganic) such as e.g. photoluminophores, elec-
troluminophores, anti-Stckes luminophores,
fluorophores, but also magnetizable, photo~

acoustically addressable or piezoelectric mate-
rials. Furthermore, Raman-active or ‘Raman-ampli-
35 fying materials can be used, same as so-called

barcode materials. Here, toco, the preferred cri-




Ink Jet Inks". Well soluble dyes will lead to an optimumintegration in the
matrix or _ the binder 5 of t ¢ printing |ayer. The dyes can hhe added ei -
ther etirectiy as a dye or pignent or as;@ paste, a mxture of dye and

pi gment togetne.r wit.. an additional binder, This additional binder may be
different froma binder according to the inver, Int i on (e.g. amy be a
pol yester), should however he chemcally conpatible with the additi onal
conponents of the preparation used according to the invention. If such a
paste is used as a dye, the anount of the conponent B refers to the dye 15
Wi thout the ot Hetreanmparents tofe ¥ hé hpast el Ukhieset vot her tdonperemsiofitt he

paste must thers bersubyr sumed dnder  dhe: eqampopent: & 1 When uskng so-gal l ed
col ored plgnents in the scale coffers {. cyan nagent g?éellowand preferably

al so (soot-) 20 bt alk"HUTfitdie £oI°G Thﬁéesf%Fe YSURBFBIA: “ Thé conmpbrent D

conpri ses subst'ahces, whiet:mehy:usgng f echnd calx means caonisnmedicat et y-be

seen by the h dey ortgg u%b spltqblewdet crLacs. . @engQr ngigrlals
famliar to the ran s Il ed 25 |n e art (cf. also van Renesse, i cal

Docu- nent Seclid® ﬁ!ﬂ%reébf m@téﬁﬁjﬂéu§éf 200518 BihPERare- Gsedtfvr the

protection of walue anprpsgqurhhb, docunent s, ; Ther et o el eRg 4 umcngscept
subst ances (dyes or nents or ani c_or i nor- anlc such as  e.

pnot ol um nophores’} EFé’ St cldm. Bﬁhd?%@poéﬁ¥?tsfokes 1uﬁﬁ?nobﬁ0&%& of
f1 uor ophores, btuiteabsopmgaeti Zabhe e cphot 0o racioust itcal t yeaddressahloe .or
pi ezoel ectric mate-

: 10 The component E comprises the substances nor-
mally used for inks in ink jet printing, such as
anti-foam agents, set-up agents, wetting agents,
tensides, floating agents, drying agents, cata-
lyzers, (light) stabilizers, preservation

15 agents, blocides, tensides, organic peclymers for
viscosity adjustment, buffer systems, etc. Set-
up agents are for 1instance conventional set-up
salts. An example is sodium lactate. As biccides
may pbe used all commercially available preserva-

20 tion agents, which are used for inks. Examples
are Proxel®GXL and Parmetol® A26. Tensides may
be all commercially available tensides, which
are used for inks. Preferred are amphoteric or
non-ionic tensides. 0f course, however, the use

25 of special anionic or cationic tensides, which
do not alter the properties of the dye, 1s also
pcssible. Examples for suitable tensides are be-
taines, ethoxilated diols etc. Examples are the
product series Surfynol® and Tergitol®. The

30 amount ©f tensides 1s for instance selected such
that the surface tension of the ink is in the
range from 10 to 60 mN/m, preferably from 25 to
45 mN/m, measured at 25 °C. A buffer system may
be provided, which stabilizes the pH wvalue 1in

35 the range from 2.5 to 8.5, in particular in the

range from 5 to 8. Suita able buffer systems are



rials. Furthernore, Raman-active or -Raman-anpli- tying materials can be
used, sane as so-called barcode materials. Here, too, the preferred cri |a
teria are either the solubility in the conponent B or for pignmented systens
particle sizes <1 pm and tenperature stability for tenperatures > 160 Q
in the neaning of the explanations th e®@ - gar.d to the conponent C.
Functional materials can directly be added or via a paste, i,e. mx- rijJre
with an additional binder, which is then a constituent of the component E,
or the hiiide: of the conponent A used according to the invention. 10 The
conponent E conprises the substances nor- mally used for inks in ink jet
printing, such as antl-foan1agents set-up agents, mettlgq agent s

§

tensi des, floattngUdgeAts  dr§ing®8gérits, tégf" CyFErSE RN gREY ©
stabilizers, qreseraatconacagem s¢dibirociedest ater.si desbp fargani €y pokyrers for

Vi scosity adj“plstger}t QL}{LE{ %ytsé;,err%e eg@ Sely up,agents @Je for-instance

conventional set-up sodlun1 actate. BlOCldes may
be used all GUW%@F@F@J4?Léwal¢abﬁéﬂb7e§@ﬁﬂé3?©Pt1o% agéh%sJUWHvéhlﬁﬂe used

for inks. Exampies; ar&sProxeberk@dL and Paw@toappAa@aH@@mdesL@w be all
comercially avalh?ble t ensi des, which_ are used fs S. Preferrgd are
anphot eri ¢ or®°nd ifonPC + @RS des™ & L6ur8EC However ﬁe”%s§”25 i speci a

ani oni ¢ or catibnpe tensicdesy e whigchs u do arolt e alftoer tb@\px@peLhLes of it he dye,
i's also pOSSéQ%ﬁal%&@UBh%S f@&a%&h&??—a%n%em%%@9§—QQQ¢9§Ie starch,
in particular with an average mclecular weight
10 from 3,000 to 7,000, polyvinylpyrclidone, in
particular with an average molecular weight from
25,000 to 250,000, polyvinyl alcohol, in par-
ticular with an average molecular weight from
10,000 to 20,000, xanthan gum, carboxymethyl
15 cellulose, ethylene oxide/propylene oxide block
copolymer, 1in particular with an average molecu-
lar weight from 1,000 to 8,000. An example for
the above block copolymer is the product series
Pluronic®. The share of biocide, referred to the
20 total amount of ink, may be in the range from 0
to 0.5 wt %, preferably from 0.1 to 0.3 wt %.
The share of tenside, referred to the total
amount of ink, may be in the range from 0 to 0.2
wt %. The share of set-up agents, referred to
25 the total amount of ink, may be from 0 to 1 wt

G,
[

%, preferably from 0.1 to 0.5 wt %,

To the auxiliary agents also belong all

other components, such as for instance acetic
acid, formic acid or n-methyl pyrclidone or

30 other polymers from the wused dye solution or
paste.

With regard to substances, which are suit-
able as component E, reference 1is made for in-
stance to Ullmann's Encyclopedia of Chemical In-

33 dustry, Electronic Release 2007, Wiley Verlag,




tames, ethox.ilated diois etc. Exanples are the product series Surfyncl (r)
and Tergitoi(r). The 30 anount of tensides is for instance selected such
that the surface tension of the irk is_inthe range from10 to 60 mVm
preferably from25 to 45 mN'm neasured at 25 C. A buffer systemnmay be
provi ded, which stabilizes the pH value in 33 the range from2.5 to 8.5, in
particular in the range fromb5 to 8. Suitable buffer systens are 20
l'ithium acetate, borate buffer, trieth anoi am ne or ac.etic acid/sodium
acetate. A buffer system wll in particular be applied in the case of
substanti al | y aqueous rcomganent sB. akof adpustiimgs 5, t he &t scesi ty ofi g he ink,

(i f appricabi g water.-., scbl P.. colyners may he provided These may cc
ari|l polymers being Suitable for convenicna] ink formulations. Exanples are
;wat er-sol ), bble starch, in particular with an average nol ecul ar wei ght 10

fromO- ,000 to 7,090 palyylAylipyl ol 4 dopg.c 4 n , pagticul ar, with an gygrage
nmol ecul ar weight from 25,x000 to 250, 000, polyvinyl al cohol, in par-

ticular with am YAvefdge: M8l etulSdrt Weir gt f Fom ! 13006 %S 20,000, Xaht han
gum car boxymetchyl vib rcel kylaseanet hybene oxkde/\pr opyl ese coxd de dil ek
copolyner, in particular wth an avera mol ecu-- | ar wei ght from.1, 000 tc
8, 000. An exarrgl "erv‘fgr‘ teﬁé“lébon\lféd l o(:k%%bpo y et gat*\r,]%go%r”é uct serie
Pl uroni c0. The shareé of b ocidesnpef érredito ¢ he 20 tbohal ahoent wflink, my
be in the ranged¥omQet020. 5 W %drefenabl ynframP=1 tio; 053 W Jhe share
of tensile, referred tao the total ,
\ comprising the following steps: a) on at least
10 one partial region of the first polymer layer,
the ink Jjet printing layer from a preparation

used according to the 1nvention 1is applied, b)
tionally, the ink jet printing layer 1s dried,

op
c) cptionally after step a) or step b)), the sec-
13 ond polymer layer is placed on the first polymer
layer, covering the ink Jet printing laver, and
the first polymer layer and the second polymer
layer are laminated with each other under pres-
sure, at a temperature from 120 °C to 230 °C and

20 for a defined time.

In other words, a structure according to the
inventicon may only consist of a polymer lavyer
and of a printing layer applied by means of the

preparation used according to the invention, may

25 however also comprise another polymer layer, if
applicable, in another structure with additional
layers. It 1s for instance possible that the
printing layer 1is provided as the uppermost
layer within & structure (if applicable, with

30 additional layers):. Further, the printing layer
carn be 1mprinted directly and withcut ancther

cover on a poliymer layer adapted as an cverlay



anmount of ink, may be in the range fromO to 0.2 w The share of set - a
agents, referred to 25 the total anmount of ink, may be fromO to 1 wt
preferably from0.1 to 0.5 w To the auxiliary agents al so belong all other
conponents, such as for instance acebphc- acid, formc acid or n-nethyl
pyrolidcne or 30 other polyners fromthe used dye solution. or paste. Wth
regard to substances, which are suit- able as conponent E, reference is nade
for in- stance to Ul nmann's Encycl opedia of Chem cal In 35 dustry,

El ectroni ¢ Rel ease 2007, Wley Verlag, 21 Chapter "Paints and Coat 1r. gs,
section "Faint 7'dditives". 'he invention fu=then relates tc nmethod for
maki ng a struct ufleew thkatl féastr biéE 1§ stl a BepolYaer Payerrandded
cptiona].lygvasecond palyner |5Qb’re#aﬂ@a(3h“rﬂad€hfer0”f@1%04 ycarhonat € pol yner
based on blsphenol A, wherein on the first poly- ner _a,,yer an i.nk et
printing -avér St ar?‘&ngéTbOSLcor?par? SPng tfhcé"“FBIel owi n§ st epst “a) Ight at | east
10 one partpalioteghgn lofy ¢ he vfi ¥ 5t bpolymer ildeyer in thepmhge&]pnmﬂ ng | ayer
from prepg tio use ccar di e inventionds pl

opt. %nall % %t‘heqlﬂnlkyj gbtﬁpr ?{n(?l I‘ggi,}g?téj% is drlretgdv flc r%&.%ﬁm 'y after step
a) or step bpY%the sec- ond polynmer layer i.e placed on the first polyner

| ayer, covering the ink jet printing layer, and the first polyner |ayer and

t he second pol yner . Iager afre Ia gtg 2d ) <gxeea8(:&hugteher underl?res-
the workpiece in step d} 1 typically 1in the
range from 1 bar te 10 bars, 1n particular in

10 the range from 2 bars to 7 bars. The temperature

in step dj 1is preferably in the range from 140
°C to 200 °C, in particular 1in the range from
150 °C to 180 °C. The time of the step d) may be

in the range from 0.5 s to 120 s, in particular
15 from 5 s to 60 s.
In step b)), drying can be performed at a

temperature 1in the range from 206 °C to 120 °C,

in particular from 20 °C to 80 °C, preferably

from 20 °C to 60 °C, for a time of at least 1 s,
20 preferably from 5 s toc 6,000 s.

The first polycarbonate layer and the second
polycarbonate layer may, independently from each
other, have a glass temperature Tg of more than
145 °C.

25 The thickness of the first polycarbonate
layer and c¢f the second polycarbonate layer may
be, identical or different, in the range from 10

to 1,000 pm, in particular from 20 to 200 um.

The thickness, measured 1in directions or-
30 thogonal to a main face o0of a polycarbonate
layer, of the ink jet printing layer may be, be-

fore or after drying, in the range from 0.01 to




sure, at a tenperature from120 Cto 230 C and 20 for a defined tine. In
ot her words, a structure according to the invention may only consist of a
pol ymer layer and of a printing |layer_applied by nmeans of the preparation
used according to the invention, nmay 25 however al so conprise anot her
polymer layer, if applicable, in another structure with additional |ayers.
It is for instance possible that the printing |layer is provided as the
uppernost layer within a structure (if applicable, with 30 additional

| ayers): Further, the printing Sayer - can be inprinted airectly and w t hout
anot her cover 1oh ampoliynep a'r.tayen ladapf edmas) anSower | &y prfi | pr e-f €2z -The
ink et printinglaver mpy,bg,proyided, J .1 over the full surface on the
first polyner layer. In nost cases, however, the i n, "Kjet printing

| ayer will be prcv.ided in a partial re- 5 pion only of the surface of the

first polymer |avegypHhe:speghkitG pressurne, &pressune dhreciby afso, he
waor kpi ece) in step c) is typically. inthe range from1l bar to 10 bars, in
particular in fﬁliﬁgLféﬁbeo #dh#@aﬁéﬁé ¥d 7" bar ?e?ﬁéﬁ%eﬁ&ﬁ%&%ﬁég i n°stet;
d) is préferabltyrg nittheenanger froedd0 at :200c€uia paypiicullaryi nmdhe range

from150 Cto 180 €. The tige.of fhe step.d), sayhe, in,the range fromo.5 s
to 120 s, in particular )
a second polycarbonate layer and an ink Jet

printing layer from a preparation used according
to the invention and arranged between the first
10 polycarbonate laver and the second polycarbonate

lavyer.

A method accocrding to the invention for mak-
ing a structure may be used for making a secu-
rity and/or value document, wherein optionally

15 simuitaneously with, before or after the produc-
tion of the structure, the first polycarbonate
ltayer and/or the second polycarbonate layer are
directly or indirectly connected in a stack with
at least one additional layer, for instance a

20 carrier layer.

Examples for security and/or value documents
are: identity cards, passports, ID cards, access
control cards, visas, tax symbols, tickets,
driver's licenses, vehicle documents, banknotes,

25 checks, postage stamps, credit cards, any chip
cards and adhesive labels (e.g. for product pro-
tection). Such security and/or value documents
typlcally comprise at least one substrate, a
printing layer and optionally a transparent

30 cover layer. Substrate and cover layer them-
selves may be composed of a multitude of layers.
A substrate is é carrier structure, onto which
the printing layer with dinformation, images,

patterns and the like 1s applied. As materials



i5rrem5 s to 60 s. In step b), drying can be perforned at a tenperature
inthe range from20 C. to "120 C, in particular from20 Cto 80 C,

preferably

from5 s to 6,000 s. The first polycarbonar e layer and the second
pol ycarbonate | ayer may, independently?fromeach other, have a gl ass
tenperature Tg of nore than 145 C. 25 The thickness of the first

pol ycarbonate |ayer and of the second pol ycarbonate | ayer may be,

identical or different, in the range from10 to 1,000 pm in particular
nmeasured in directions or- 30 thogonal

0@ @C'y&@wwg a@y@rmqfx,gzh@m;}aiehaww NG | ayer, may be,

in partlcular

from20 to 200 um The thickness,

a main face
be- fore or

ter |nthe range rom QO

from20 Cto 60 C, for atime of at least 1 s, 20 preferably

to

fromto 5 pmpﬁPéfﬁeraaﬂgbw f rORPFO.0Cto PHphTeSubjete mattfe@“abt@he -

n'?eii t

Bohat & 1Y8F and” 4f §hkE|j ét

. 0Ny & §dal sy @nste ust bne 0bY aldnab) &rWitdn aemeidodnaccor dohg to
t he invention.,§gcQ a structure typ. con- .tains at Ieaat one first
pol yca rbonat®®’ Fayér 4n “%Pségb bﬁf@@a

printing |ayeftfHOmuEPpﬁepaTaDﬂoﬂ;USedtHUECZqu@r1tﬂlth@éhﬂMEﬂtW@R‘and

arranged betweep,kag, firsic 10, gpvygartbgnai}ea Sreand the seeonfle .o r
pol . vcarbonate | aver. hod ‘actordi ng to the i nventiobn k- 1ng a
structure may hé d%ﬁ%&ﬁ%ihg%%’ée&d QI%?Vﬁriﬂ/IﬁFVvd?‘EleD&dfﬁﬁEHd whe

optionally

10

which may be applied on an external surface of
the structure or on an additional layer con-

nected with the structure.

Finally, the invention relates to a security
and/or wvalue document to be thus made or com-

rising a structure according to the invention.
P S g

The invention can however alsc be used in
other technical fields. Abrasion-resistant deco-
rations of injection-molded parts can be made by
in-mold lamination of films. According to prior
art, PC films are imprinted Dby silk-screen
printing, plastically deformed (e.g. deep-draw-
ing), placed 1in an 1injection mold and in-mold
laminated with a thermoplastic material. In this
way, e.g. casings for mobile phones or decora-
tive housings are made. Multi-colored decora-
tions regquire the production of several printing
forms/printing screens and are therefore only
economical for high guantities. With an ink used
according to the invention, however, also piece
productions or unigue motives are possible, and
thus e.g. individualized, highly abrasion-resis-
tant casings for mobile phones (for example with
a photograph) or personalized tachometer discs

(e.g. 1initials of the owner) can be produced.

Therefore, the 1nvention also relates to

s3]

method for making a structure with at least one

>



15 sinul taneously with, before or alter the produc- =ion o f the structure,
the first polycarbcnate I|ayer and/or.the second polycarhonate | ayer are
directly or indirectly connected in a stack with at |east one additional
| ayer, for instance a 20 carrier laver. Exanples for security and/or val ue
docunents are: identity cards, passports, ID cards, access control cards,
vi sas, tax synbols, tickets, driver's licenses, vehicle docunents,
banknotes, 25 checks, postage stanps, credit cards, any chip cards and
adhesive | abels (e.g. for product pro- tection). Such security and/or val ue
docunents typPkedlidyeconprise atnbeast dnel substaatepo laleripwdng Aayer and
optionally a tran§@apgﬁg:3g_qq¥§5ahayegng§qpsgrq;gt@@q”po hmer$g4§%r fhem
S o

sel ves may be conposed titude of lavers A substrate arrier
structure, onto2iich2the Pi§ ntlihge Fay&r” WwheH 4 ot Fod D i negés,jet
patterns and tb@JJiksrus Bapplkired; sAs: rakerjads fosmarsubstpaterealdol -
conventi onal ter q: a_ paper and/or (o ni c= polynﬁ ﬁPfSIS can be

t ki

used. Such sec FVTy %n&?d?p§aldé’défhn% t com pr?ggs hé %ot
multi-layer stpdcture @OSYMaanﬂ@yacmwﬁhﬁgimkth@urwemﬂUﬂchéﬂﬁEr t'r:e

structure accordidng Lot Loventi oy, afsLeastccone (additional) printing

Mayer may be provided, may be app on an eY..tern surface of
the structure 6r%Gh anh®additd bhaP /| ayer. -CE6rm" a0 ldet t ed @i t hithe 1€t
structure. Fingldihctihe inwendioni selatesd o asecurktky and/r val uer
dcc.unqu to be thus qade,?{ com, \ . . .
Step b)), "the "polymer layer is placed in an in-
: Jection mold (if necessary after plastic defor-
mation of the dimprinted polymer layer for fit
ting to the walls of the injection mold), the
ink jet printing layer showing toward inside, d

15 into the dinjection mold, the polymer material 1

&1}

injected at a temperature cof at least 60 °C, and
e) after «cooling-off to & temperature of at
least 20 °C below the temperature of the step
d), the structure 1s taken from the 1injection

20 mold.

The polymer layer may preferably be a poly-
carbonate layer based on bisphenocl A. As polymer
materials, 1in principle all thermoplastic poly-
mers usual in the field of plastic injection can

25 be used.

The temperature 1n step d) may be 1in the
range from 80 °C to 200 °C, in particular in the
range from 100 °C to 180 °C. The temperature 1in
step e) may be at least 40 °C below the tempera-

30 ture in step d).

In principle, otherwise all explanations
given in the context with a structure for a se-
curity and/or value document will apply in an

analogous manner,



pr_ising a structure according to the invention, The invention can however
al so be used in 15 other technical fields. Abrasion-resistant deco- rations
of injection-nolded parts can be made by in-nold |amnation of filns.
According to prior art, PCfilnms are inprinted by ilk-screen printing,
plastically deformed (e.g. deep- draw™28°ihg), placed 'n an injection nold
and in-nold lamnated with a thernoplastic material. In this way, e.qg.
casings for nobile phones or decora- tive housings are made. Milti-col ored
decora- tions require the production of several printing 25 forns/printing
screens and are therefore only economcal for high quantities. Wth an ink

used according tehe. &QM@Qt'ODnehOWBNﬁJmt§k§O Rl £6€ QLQQHQEE%QS Qr uni que
notives are possible, and thus e.g. individualized, highly abrasion-resis

30 tant casi nys*H6ert obi I@T&Réﬁé‘s”(?or‘“exéﬁpﬂ% Wi T he aPpl‘wéﬁt\(?grr%qaﬁ)‘i -6t
personal i zed tagheneterd diascs ir(€e gt iiorithalsieaf thherewnen)d cam be npr oduced.
Therefore, the anentlon alsq_relate§rto a_ nethod]jatjnaklng a, structure

with at |east’ dhe 25 1r60| ‘1éyer and"an” |ﬁ)ecP|on -nﬁlded Arf From a

pol ymers mat eré¢ ak diwrer gim ble}t feenntviee *poi\ytrrelﬁﬁd ayerrand e l“etween

i nj ecti on- ol ded Feﬁcht»élax'}% b8k Pripting, hayer. arranged, (GOMPLiSing the
fol p:aing steps: a) on at |east one partlal region ‘of the polymer |ayer,

the ink jet pri¥htiing layer froma preparation used according to the inven-
tion is applied, b) opti.onal.ly, the ink jet priatin layer is dried, c) at
ter step a) or In the following, the invention is described
in more detail with reference to non-limiting

10 emboediments. There are:

Figure 1: a representation of a test print

area, and

Figure 2: details of a portrait of &a person

made by a method according to the invention.

15 Example 1: making pelycarbonate derivatives

to be used according to the invention.

Example 1.1: making a first polycarbonate de-

rivative.

205.7 g (0.%0 mole) bisphencol A (2,2~-bis~(4-

20 hydroxyphenyl)-propane, 30.7 g {(0.10 mole) 1,1-
bis-(4-hydroxyphenyl)-3,3,5-trimethyl cyclohex-—

ane, 336.6 g (& mole) KOH and 2,700 g water are
dissolved in an 1inert gas atmosphere under stir-

ring. Then a solution of 1.88 g phenocl in 2,500

23 ml methylene chloride 1s added. Into the well
stirred solution, 198 g (2 mole) phosgene are
introduced at pH 13 to 14 and 21 to 25 °C. Then

1 ml ethylpiperidine 'is added and stirred for
another 45 min. The bisphenolate-free agueous

30 phase is separated, after acidification with



10 step b) , the polynmer gayer is placed in an in-- eccion mold )if
necessary after plastic(-,, efor rnaticn of the inprinted polyner |ayer for
fit - tingt othe walls of the injec_iopn, nold), the ink jet printing

| ayer showi ng toward inside, d) 15 into the injection nold, the polyner.
material is injected at a tenperature of at least 60 C, and e) after
cooling-off no a tenperature of at least 20 C below the tenperature of the
step d), the structure is taken fromthe injection 20 nold. The polyner

| ayer may preferably be a poly- carbonate | ayer based on bi sphenol A As

pol ymer materpalsspinri'aciptédal | dhher noplasti c pplhy-s@rer $suswalsnaxit he

field of plasticnjestion cag .25 be used. The d eperature idy step d) may

be in the range from80 to 2 in particular in the range from 100 "C
to 180 "C. The tenperature in step e) nmay he at |east 10 C bel ow the

tenpera- 30 tore instep @) 1.yddrpoinnci Hl e,e 0t herwise aldqexpl apations. given
in the context with a structure for a se- curity and/or. val ue docunent wll
apply in an afdl'ogot8 mahndF oD FY ﬁ%eﬁeﬁb%E, th&Si iveAtiont 4SS ‘Conpri ses
a structure conprd sing ateteerd rsetl one ipol yéar bbhat@sTayer and an
injection -- nelded part and an ink jet printing |layer froma preparation
used so 5 cording to the invention and arranged between the ool ycarbonate

| ayer and the Efjades t n-not dedmaking a seceond polycarbonate de-

rivative.

In an analogous manner to Example 1, a mix-
ture of 181.4 g (0.79 mole) bisphenol A and 63.7
10 o] {0.21 mole) l1,1-bis-{4d-hydroxyphenyl)-3,3,5-

trimethyl cyclohexane was reacted to the poly-

carbonate derivative.

The polycarbonate derivative has a relative
solution viscosity of 1.263. The glass tempera-

15 ture was determined to be 167 °C (D38C).

Example 1.3: making a third polycarbonate de-

rivative.

In an analogous manner to Example 1, a mix-
ture of 149.0 g (0.65 mole) bisphenol A (2,2~
20 bis-{4-hydroxyphenyl)-propane and 107.9 g (0.35
mole) 1,1-bis~(4-hydroxyphenyl)-3,3,5~trimethyl
cyclohexane was reacted to the polycarbonate de-
rivative.
The polycarbonate derivative had a relative
25 solution wviscosity of 1.263. The glass tempera-
ture was determined to be 183 °C (DSC).

Example 1.4: making a fourth polycarbonate de-

rivative.



part the following, the invention is described in nore detail with
reference to non-limtir_g O enbodinents. There are: Figure |: a
representation of a test print area, and Figure 2: details of a portrait of
a person nmade by a method according e the invention. 15 Exanple 1: naking
pol ycarbonate derivatives to be used according to the. invention. Exanple
1.1: making a first polycarbonate de- rivative. 205.7 g (0.90 nol e)

bi sphenol A (2, 2-bis-(4- 20 hydroxyphenyl)-propane, 30.7 g (0.10 nole) 1, 1-
bi s- (4- hydr oxyphenyl)-3,3,5-trinethyl cycl ohex- ane, 336.6 g (6 nole) KOH
and 2,700 g water_are dissolved in an inert gas atnosphere under stir-
ring. Then a sol utii oA"of@ 1288 &P phefol "1 Y2, 5O0 262 /P Lfet hyl eneélloride is
added. Into theeweJt ostigred solapi el 9810 2n 8Ble) phasgenezare

i ntroduced at pl,—lpl%nto 14 and 21 to.25 C, Then 1 m et hg_lwpi pgri dine is
added and st¥rreéd ot BAGFHer 45°nim.S Thé “BiXsph8AsIHt &l¥r'de aquecus 2D
phase is separatmedhaftervatohaefacati ves wrelhct @d7 tphosphorpelaci d, the
organi ¢ phase.i.g washed  neutrally, wth water and 'reed from solvent. The
pol ycarbonate derivative had a relative solution. viscosity of .255. The

gl ass tenpeca- 5 cure was determned to be 157 (DSC). Exanple 1.2: making a

second pol ycarbonate de>1¥Baab anakegoss rranner vo Exanphe vls 1 aclive
solution wviscosity of 1.251. The glass tempera-

fture was determined to be 204 °C (DSC).

Example 1.5: making a fifth polycarbonate de-

10 rivative.

As in Example 1, a mixture of 44.2 g (0.18
mole) bisphenol A and 250.4 g (0.81 mole) 1,1-

bis-{4d-hydroxyphenyl)-3,3,5-trimethyl cyclohex-~

ane was reacted to the polycarbonate.

15 The polycarbonate derivative had a relative
soluticn viscesity of 1.248. The glass tempera-
ture was determined to be 216 °C (DSC).

Example 2: making a liguilid preparation being

sulitable for making an ink jet printing dye.

20 A liguid preparation was made from 17.5
weight parts of the polycarbonate derivative

from Example 1.3 and 82.5 weight parts of a sol-

vent mixture according to Table I.

Table I
23 Mesitylene 2.4
l-methoxy-2-propanolacetate 34.95

1,2,4-trimethylbenzene 10.75%



ture of 191.4 g 0.79 nole) hisphenol A and 63.7 10 g x(0.21 nole) 1,1 bis 4
hydr oxyp enyl) 3,3,5- _rinethyl cycl ohexane was reacted to the poly--
carbonate derivative. The pol ycarbonate ger' a:ive has a relativ solution
viscosity of -.263. The glass tenpera-- 15 tune was deternmned to be 167 "C
(DSC). Exanple 1.3: making a thin polycarbonate de |In an anal ogous manner
to Exanple 'a mx- ture of 149.0 g (0.65 no_e) bisphenol A (2,2 20 bis (4
hhycr oxyphenyl ) propane and 107.9 g (0.35 nole)

1, 1- bi s- (4-hydroxyphenvl)-3,3,5-trime thyl cycl ohexane was reacted to the
pol ycar bonate de-  rFvatY Q_VSTQ'FH“EO POPYCEHr %BF}ﬁt%e derivati vejﬁadﬁg’a relative 25
solution. viscosity of 1.263. The glass tenpera- ture was determ ned to be
183 C (DSC). Exanpl e¥'%* nmking a fourth pol ycarbonate ded -ri%ative. - 28
In an anal ogous manner to Exanple a mx- tu; f 91.6 g (0.40 nole; bisphenol
and 185.9 g (0.60 Avlig)entlndnst(14- hydr oxyphenyl)-3, 3, 51 8t.rdi% ne t hyl

cycl ohexane was reacted to the poly- 5 carbonate derivative. The

pol ycarbonate derivative had a relatjve_  solution viscosity of 1.251. The

gl ass tenper-a- t.ufe Was°dete? i ned: ¥6 e 204 (DSE) Banprée’i . B tiaking a
fifth pobycarbenatetdor vi8Ssdhni Exanpfe sl;0 ammAxt 8r e 0f addh 2 9t0.c D~ nol e)
bi sphenol " A and 250. 4,9, (0, 8130 &) ,Ll-

Example 3: making a first 1ink Jet printing

dye used according to the invention.

In a 50 mL wide-neck thread glass, 4 g poly-

10 carbonate solution of Example 2 and 30 g of the
mixture of solvents of Example 2 were homoge-
nized with a magnetic stirrer. A colorless, low-
viscous socluticn with a solution wviscosity of

1.67 mPa*s at ambient temperature was obtained.

15 The surface tension of this basic ink was
determined with an OEG Surftens measuring system
according to the pendant drop methed to be 21.4
+ 1,8 mN/m.

An addition of a pigment or o©of a dye was not
20 made, since this 1ink only served for use 1in the

test print of Examnple 6.

Example 4: making a second ink Jjet printing

dye wused according to the invention.

In an analcogous manner to Example 3, 10 g
25 polycarbonate solution of Example 2 and 32.5 g
. mixzxture of solvents of Example 2 were homoge-

Q

nized with a magnetic stirrer (4 % PC solution).



bi s-; 4- hydroxypheny_|)-3,3,5-trinethyl cycl ohex- ane was reacted to the

pol ycarbonate. The pol ycarbonate derivative had a relative solution
viscosity of 1.248. The glass tenpera- ture was determned to be 216 C
(DSC). Exanple 2: making a liquid preparation being suitable for making an
ink, jet printing dye. 20 A liquid preparation was nmade from 17.5 wei ght
parts of the polycarbonate derivative from Exanple 1.3 and 82.5 wei ght
parts of a sol- vent mxture according to Table |I. Table | 25 Mesitylene 2.4
1- met hoxy- 2- propanol acetate 34.95 1, 2,4-trinethyl benzene 10.75 - 29 -

Et hyl - 3- et hoxypr opi onate 33.35 Cunoi 0. 105 Sol vent napr,.the 18,95 A
colorless, highly viscous solutiop VMth ut Qn V 03|ty80rrPasat
anbi ent tem -Egpe)r6 Cfu?((‘?qv?/’as obt alfrlle g“f? '3 é lg§§ firs |9nk jet
printing dye& used aceordiingytofhe i thermli’@nS | Ata 8@ rac wrde- netk t hread

glass, 4 g paly+ndQ camgq%atetsgl ution afy Fxamle 2 rangd 319 n@fn it he, mxture
of soI vents of Exarrple 2 were om)ge- sized with a rragnetl stl rrer. A

col orl ess, | GW.2 Vi'8Cous?®861u-SLP6F wi B hSa ‘SoF ufifdn? vitscost tly 101 1967 nPas
at anbisent tenpetakure: was pabiat ned, Abathe ssurface tens'- on o ° this basic
ink was determned with an OEG Surftens neasuring system

Example 5: making a third 1ink Jjet printing

Pa P

dve used according te the invention.

A polycarbonate sclution according to Exam-

ple 4 was prepared and additionally reacted with

&

10 approx. 2 % pigment Black 28. An ink results, by
means of which Dblack & white image can be
prlnted on polycarbonate films, nd reference 1is
made to Example 8.

Example 6: drop size when printing with an

15 ink acceording to Example 3.

The sclution of Example 3 was transferred by
filtration into a printer cartridge and printed
with an ink det printer FUJIFILM-Dimatix DMP
2800 under variation of variocus printing parame-

20 ters. The used printer 1s a so-called drop-on-
demand system, wherein the drop generation is
made by a pilezoelectric printing head. The DMP
2800 has a stroboscoplc 1mage recording system,
by means of which the drop formation and the

25 drop path can be investigated. The prints were
dried at 100 °C for 30 min. Depending on the
bage, different drop sizes can be achieved, as

is shown 1n Table 1.

Table 1



according to the pendant drop nethod to be 21.4 1,9 Mm An addition of a
pi gmrent or of a dye was not 20 made, since this ink only served for use in
t.ne test print of Exanple 6. Exanple 4: making a second ink jet printing
dye used according to the invention. I'h Hn" anal ogous manner to Example 3, 10
g 25 polycarbonate solution cf Exanple 2 and 32.5 g mxture cf solvents of
Exanpl e 2 were honobge- nized with a nagnet -c s tirrer '9 PC solution). 30
A colorless, |lowviscous solution with a solu - t_on v iscosity of 5.02
inPas at 20 C was ob- tained. Isere, too, no addition of a pignent or dve
wa. s nade, sincesthisrdaink only sesyed forE@a®caEbmhh6mtest prirgiti of Exanpl e
Exanple 5. making a third ink jet printing e accordln L. 1_0O t he

i nvention. A polycarbonate sol ution accordlng FSOéx m ple 9 erlprepared
and additionally reacted with 10 approx. 2 % pignent Black 28." An 1nk

resul ts, sby nmeafsiofiwhich bl ack7aumhi te | nagessgan be  pri nt ed@m
polycarbonate filng,,and reference is made to Exanple 8. Exa~ttpl.e 6: drop
si ze when printing Wth an is ink according to Exanple 3. The sol ution of
Exanple 3 was transferred by filtration into a printer cartridge and

printed wth an inksjetdater  FUHF Lg/{;l@mngaftd}x PWVE « 2800t Hadery aFd at i on
of various prlgghqg oar ang 20 ters The used prlnter,q§ a_so- caIIed drop on-

absorbed more tThan bas
such as glass or plastic.
10 Example 7 determination of the layer thick-

ness of an ink jet printing layer.

.....

An ink according to Example 4 was printed on
lass substrates. The so-called drop distance
(pitch, see also Figure 1) varied from 10 to 45
pm. The prints were again dried at 100 °C for 30
min. Then layer thickness measurements were made
(Arithmetic Step Height = ASH) with a profilome-
ter {(Dektak o6M; 12.5 uym Stylusj, and the results

are listed in Table 2.

20 Table 2
Pitch ASH [nm]
10 pum 6585

25 20 um 100
45 um 27

By the drop distance alone, the layer thick-

ness can be adjusted in a wide range.



demand system wherein t_he drop generation is nmade by a piezoelectric
printing head. The DWP 2800 has a stroboscopic i mage recording system by
means of which the drop formation and the 25 drop path can be investi gated.
The prints were dried at 100 C for 30_m n. Depending on the base,
different drop sizes can be achieved, d6 “is shown in Table 1. Table 1 - 31
Substrate d ass Pol ycarbonate Velin snooth) paper 5 0 individual 74p m
8515.1 103pm crops As expected, on suckincr bases, the drops 11 b_
absorbed nore - ;an on ron-sucking bases such as glass or plastic. 10
Exanpl e determ nation of the |ayer thick- ness of an ink jet printing |ayer.
An ink accordmgmgerEX@rml € RS nRY | ahedlﬁagéyl ass SHQSLHQ%Q% gthee
so-cal |l ed dro géstance pitch, see alé gure 1. varied from10 to 45 Ii
pm The printsP Fé”‘iagfa}lﬁldrtwédaéttei‘bot {%”‘ F°"Then | aver thickness
measurenents were made (Arithmetic Step He| ght = ASH with a profilone- ter
(Dektak 3M 12.5 | u a e results .ace listed ip_ Table 2. 20
Table 2 Pitch AS>' Tnn¥ S% Q6%5B 5 htp 100 45 $obetPa IR0 B2
person was pripted on Na/rofol 4-4., The thus

wn

produced portrait was laminated Efogether with
transparent Makrofol® 6-2-films at temperatures
> 180 °cC, pressures > 5 bar and times > 10 min
to form a structure of approx. 800 pum thickness.
Light-microscopic investigations before and af-
10 ter the lamination were made, in order to evalu-
ate the edge definition of individual pixels.
The results are shown in Figure 2. There are
shown on top in Figure 2 colored printing images
{top) and thereunder the same printing images,
15 however after conversion intc¢ black & white. On
thé left side, there 1s shown a detailed repre-
sentation of the ink jet printing layer made ac-
cording to the invention before the lawmination.
Cn the right side, the same detalled representa-
20 tion 1s shown after the lamination. It can be
seen that the pixel patterns are maintained also
after the lamination in nearly the same resolu-
tion. The horizontal lines result from the over-
lapping sections of the individual ink jet noz-
25 zles of the printing head and have therefore
nothing to do with the ink according to the in-

vention.

Apart from that, an optical investigation of
the structure did not -show any recognizable
30 phase limit. The structure is a monolithic block

excellently resisting to delamination.



uin 2 ? By the drop distance alone, the layer thick- ness can be adjusted
in a wde range. - 32 _. Exanple 8: nmaking an inage and verifying the
optical quality after the lam nation. Using the ink of Exanple 5, a portrait
of a person was printed on Makrofoi(r) 4-4. The thus 5 produced portrait
was | am nated together with transparent Makrofoi) 6-2-filns at tenperat-Tres
> 180 C, pressures > 5 bar and tinmes > 10 nun to forma structure of

approx. 000 umthickness. Light-mcroscopic investigations before and af 10
ter the |am nation were nade, in order to evalu- ate the edge definition of

i ndi vidual pixels. The results are shown in b'igur.e 2. There are shown on
top in Figure 2<colored psinki-ng i mages top) and thereunder the sane
printing i mges, 15 however after conversion into black & whi --e. on the

|l eft side, there is shown a detailed repre- sentation of the ink jet
printing | ayer made ac- c_ording to the invention before the lamnation. On
the right side, the;same detailed %gpgesgpégag%g4én1iéb@ggggjﬂq5er t he
lanination. It can be seen that the piXel patterns are I'ntai néd al so
after the | am nation,in,near|l e sanme resol.u- tian. The horizontal |ines
result fromthe ove?ﬁ Vébbiﬁéysé?ti%§s°ofjfh§ ﬁ%ﬂ?%féﬁ%lgﬁﬁgnieflﬁgi‘?5 zl es
of the printingheadaard have t Kereforé i ot ihageto dorwid h d@e linekd 1y
according to the inysvantieng Apak b afian) & hat.e Ap; opticab i pwest i gation of

By 30 to 99.9 wt % of a soclvent or of a mix-~

ture of solvents,

C) 0 to 10 wt %, referred to dry mass, of a

dye or of a mixture of dyes,

10 Dy 0O to 10 wt % of a functional material or

of a mixture of functicnel materials,

E) 0 to 30 wt % of additive and/or auxiliary

substances, ¢r of a mixture of such substances,

the relative amounts c¢f the ‘components A) to

15 E} always totaling 100 wt %,

as an ink jet printing dye.

2. The use according to c¢laim 1, wherein
the polycarbonate derivative has an average mo-
lecular weight (mean weight) of at least 10,000,

20 preferably from 20,000 to 300,000.
3. The use according to one of claims 1 or
2, wherein the polycarbonate derivative com-

prises functional carbonate structure units of

formula (I,

(&)
h



the structure did not show any recogni zable 30 phase |imt. The structure
is a nonolithic block excellently resisting to delamnation. - 33 Patent
claims: 1 The use of a preparation conprising A, 0. 1 to 20 wt | of a

bi ndi ng agent with a polycarbonate derivative based on a gelninally 5

di substituted di hydroxydi phenyl cycloal kane, B) 30 to 99.9 w of a solvent
or of a mx- ture of solvents, C©) 0 to 10 wt referred to dry nass, of a dye
or of a mxture of dyes, 10 DO to,10 wt | of @ functional material or of a
m xture of functional nmaterials, B) 0 to 30 it %of additive and/or
auxiliary substances, or [of a substances, the relative
anounts of the conponent,s Ay sTalY; AN $ an ink jet
printing dye. 2. The use dccordi ! wherei rj{ the pol ycarbonate
derivative has an average {nc- |ec wei ght [nmean wei@ht) of at |east
10,030, 20 preferably from 20, 00 2t égo 00@QR* 3. The us accordlng to one
of clains 1 or wherein th%‘polycarbon enderivative com" prises functional

carbonate structure units of fornulag(l)#RQS -34 R R RR

3 (I

wherein

R' and R? are independently from each other

hydrogen, halogen, preferably chlorine or bro-
mine, C,1-Cg alkyl, Cs-Cqs cycloalkyl, Cg-Cry arvl,
10 preferably phenyl, and Cy;-Ci,; aralkyl, preferably

phenyl-C;~-Cys alkyl, in particular benzyl,

m is an integer from 4 to 7, preferably 4 or

R° and R' can be individually selected for
15 each X, and independently represent hydrogen or
C1-Cg alkyl

n is an integer greater than 20,

with the proviso that at at least one atom
20 X, R’ and R® are both alkyl.

4, The use according to claim 3, wherein
at 1 to 2 atoms X, 1in particular at only one

atom X, R® and R® are both alkyl.

5. A method according to claim 3 or 4,

wherein R° and R are methyl.

~J
Lh



(X)) mn RR(l) wherein Rr and R are independently from each ot her

hydr ogen, hal ogen, preferably chlorine or, brc - nine, Csal ky !l , CC;
cycloal ky -r C5 aryl to preferably phenyl. and C -Cl2 aral ky , eferacply
phenyl -C1-C; alkyl, in particular hensyl, inis an integer from4 to

preferably 4 or 5, R3 and R 4 can be individually selected for 5 each X
and i ndependently represent hydrogen or Cr-0 alkyl X is carbon and n is an
i nteger greater than 20, with the proviso that at at | east one atom 20 X,
R3 and R4 are both a.' ._qul. 4. The use according to claim3, wherein at 1
tc 2 atoms X, in paPticul™@eat!S6hl §C6R€ dBLer i+ X ORS #hll REL ak@sbet K al kyl .
5. F nmethod accor ding <0 €1 @&ia 3x0rz oms25 mwhenal naR3 rand o4 af eoretthyl . -
35 6. The use accerdinc to one of claims 3 to 5 rV\her,eéT?\_the_x atons in
the al pha position t©" PreHe’ O piém/it 58 §tG t < ut 28°C at'om ' ( CT "&r e ot

dl al kvi . substictig edy5 -;sulTheiysecadgcording to one r _f clains 3 to 6,
wherein the X atons in the beta position to C are disubstituted with

al kyl . 8. The use according to one cf clains 3 to

5 7. The use according to one of claims 3 to
£i

6, wherein the X atoms 1n the beta posi

[97]

on to

Cl are disubstituted with alkyl.

8. The use according to one of claims 3 to
7, wherein m 1s 4 or 5.
10 9. The use according to one of claimg 3 to

8, wherein the polycarbonate derivative 1s hased

4,4"-(3,3,5-trimethyl cyclohexane-1, 1~-diyl)

diphenol,

15 4,4'-({3,3-dimethyl c¢yclohexane-1,1-diyl) di-

phenol, or

4,4'-(2,4,4~trimethyl cyclopentane~-1,1-diyl)
diphencl.

10, The use according to one of claims 1 to

20 5, wherein the polycarbcnate derivative com-
prises a copolymer 1n particular consisting of
menomer units M1 based on formula (Ib), for in-
stance based on bisphenol A, and moncomer units

M2 based on the geminally disubstituted dihy-

2
e

droxzydiphenyl cycloalkane, preferably of the
4,4'~(3,3,5~-trimethyl cyclohexane-1,1-diyl) di-

phencl, wherein the molar ratioc M2/M1 preferably



wherein mis 4 or 5. 10 9. The use according to one of clains 3 to 8§,
wherein the polycarbonate derivative is based 011 4,4 -(3,3,5-trinethyl

cycl chexane-1,1--diyl) diphenol, 15 4, 4 (3 3-di et hyl

cycl oi hexane-1,1-diyl) di- phencl, or 4,% (2,4, 4-7rinet hyl

eycl epentane-1,1-d.iyl) di.phenol. | G The use according to one of clains 1
to 2D 9, wherein the polycarbcnate derivative com prises a copolyner in
particul ar consisting of nonomer units ML based on formula (Ib), for in-
stance based on bisphe nol A, and nononmer units M Lased on the geminally

di substituted dihyrQroxydi phenyl ocyel calkapg., prefienabl y oz the thap
4,4'-(3,3,5-trimethyl cyclch, exane-1I, f-diyl) d - phenol wherei n the nol ar

'y
ratio M2JML prefé%abkyeéé*f?é & ¢at BF “EHant a3, 4n° partlcular greater than
0.4, preferably greater than D.S. il. The use according to one of clains 1
to 10, wherein the conponent B) is hal ogen-free. 12. The use according to
one of clains : to wherein the conponent B) consists of a Liq uid
aliphatic, cyclo |iphati&hand/ssr arcmatdtnahydr oearcbon! & ld gupd lorgani ¢

ester, and/ or ofp & wALXtre Qtesucgm?ubgg@@ces Adhe suse agcending to claim
12, wherein the hydrocarbon and/ or the organic ester_ |s se- lected from

the group consisting of "nesatyiene,

5 12. The use according to one of claims 1 to
11, wherein the component B) consists of a lig-
uid aliphatic, cycloaliphatic, and/or aromatic
hydrocarbon, a ligquid organic ester, and/or of a

mixture of such substances.

10 13. The use according to claim 12, wherein
the hydrocarbon and/or the organic ester is se-
lected from the group consisting of "mesitylene,
1,2,4-trimethylbenzene, cumene, solvent naphtha,
toluene, xylene, methylacetate, ethylacetate,

15 butylacetate, methoxypropylacetate, ethyl-3-eth-

oxypropionate”.

4

14. The wuse according to claim 13, wherein

the component B) consists of:

[s)

Ll) 0 to 10 wt %, preferably 1 to 5 wt %, in

20 particular 2 to 3 wt %, of mesitylene,
L2) 10 to 50 wt %, preferably 25 to 50 wt %,
in particular 30 to 40 wt %, ¢f l-methoxy-2-pro-

panolacetate,

L3) 0 to 20 wt %, preferably 1 to 20 wt %,
25 in particular 7 to 15 wt %, of 1,2,4-

trimethylbenzene,



1,2,4-trinethyl benzens, cunene, solvent naphtha, toluene, xylene,

net hyi acetate, ethyl acetace, 15 butyl acetate, nethoxypropyl acet at e,

et hyl - 3-et h- oxypropior,ate". 14. The use according to claim 13, wherein

the conponent B) consists of: L1) O to. 13 w % preferably 1 to 5 w-L in 20
particular. 2 to 3 w % of nesitylene, L2) 10 to 50 wt " preferably 25 to
50 ngt 1, in particular. 30 to 40 wt % of |-nmethoxy-2-pro- nano' acetate,
L3) O to 20 mt % preferably 1 to 20w % 2?5 in particular 7 to 15 w of
1,2,4- tr:.methyl benzene, - 37 L4) 10 to 50 wt : referably 25 to 50 wt in
particular 30 to 40 VIt of ethyl 3 eth- oxyprop_onate, L 5) J to 10 wt %
preferably C. 01 to 24wt lith partS€ulvwar 0. 05t &rblc,y of cetwer 2 wind L6)
O tc BO wt o, prefen anlycicto 40 Wy ip.pardicul ap 15 £0.2% w 3% 9f so
-vent naphtha, the relative anmounts of the conponents L1 to Gl6 al ways
totaling 100 15%Yhe®Hsé Htkbrding to one of clainms | to 14, wherein the
preparation conprises: A) 0,1 to 10 w in particular 0.5 to 5 W of a

bi ndi ng agent with &°pol ybaFBonate ‘e *15 Pirvat® vérdased -oht atgentnally

di subst _tuted ci,- hydrpxydipheiayl cyclpakkane, B) 40 €0 999 Wimieh e,
particular 45 to 99.5

)

Le) 0 to B8 % preferably 1 to 40 wt %,
Wi

o
Ui -

Wi
in particular 15 to %5, of solvent naphtha,

the relative amounts of the components L1 to

10 L6 always totaling 100

15. The use according toc cne of claims 1 to

14, wherein the preparation comprises:

Ay 0.1 to 10 wt %, in particular 0.5 to 5 wt
%, of a binding agent with a polycarbonate de-
13 rivative based on a geminally disubstituted di-

hydroxydiphenyl cycloalkane,

B) 40 to 99.9 wt &, 1in particular 45 to 99.5
wi %, of an o¢rganic solvent or of & mixture of

solvents,

20 C) 0.1 to 6 wt %, 1in particular 0.5 to 4 wt

(=

, of a dye or of a mixture of dyes,

D)y 0.001 to 6 wt %, 1in particular 0.1 to ¢

o0

Wi , of a functional material or of a mixture

of functional materials,

25 E}Y 0.1 to 30 wt %, in particular 1 to 20 wt

O

of additive and/or auxiliary substances, or

a mixture of such substances.

[o
o~

16. A method for making & structure with at

least one first polymer layer and, optionally, a



wt 5, of an organic solvent or of a mxture of solvents, 2GC) 0.1 Lo 6 wm
in particular 0.5 to 4 w of a dye or of a mxture of dyes, 2) 0.001 to 6
w % in particular 0.1 to 4 wof a functional material or of a mixture of
functional materials, L) 0.1 to 30 w in"particular 1 to 2Cw of additive
and/or auxiliary substances, or of a m xture of such substances. 16. A
nmet hod for making a structure with at |east one first polyner |ayer and,
optionally, a - 36 second polyner |ayer, each nade froma polycar- ho:ate
pol ynmer based on bi sphenol A, wherein ran the first polynmer |ayer an ink
jet printing |syeonarrangede:connprds) n.egdhe dadéoarngm st eps.ly@aof. at
east one par v dal ¢ 60l ou.of, the . Jirst, POLUIRI L ayer, the dpx,et printing
gayer froma preparation according o oné of clarns 1’ to i'S appli ed,
10 b) optional I32et helirmk j ep o privsti ng! $ager isn dihéd, 9t oppirdmdliysaft er
step ca) CL stepaber thes secondnpetymerchayelsing pl aged onsthe fifst
pol ymer Igayer, covering the in:, jet printing 15 layer, and the first
pol yner |‘ayer ahd°tfé sec- ond polymer |ayer are |laminated with each ot her
under pressure, at a tenperature from120 'Cto 230 C and for a defined

tine. a) on at least one partial region of the
first polymer layer, the 1ink Jet printing laver
frem a preparation according to one of claims 1
to 15 is applied,
10 b} opticnally, the ink “Jet printing layer 1is
dried,

c) optionally after step &) or step b)), the
second polymer layer 1s placed on the first
polymer lavyer, covering the ink Jjet printing

i5 layer, and the first polymer layer and the sec-

ond polymer laver are laminated with each other
under pressure, at a temperature from 120 °C to

230 °C and for a defined time.

17. The method according to claim 16,
20 wherein the temperature 1in step d) 1s in the
range from 140 °C to 200 °C, in particular in

the range from 150 °C to 180 °C.

18. The method according to one of claims 16
or 17, wherein the first polycarbonate layer and
25 the second polycarbonate layer have a glass tem-

0

perature Tg of more than 145 C.

19. The method according to one of claims 16
te 18, wherein the thickness of the first poly-

carbonate layer and of the second polycarbonate



17. The method according to cl aim 16, 20 wherein the tenperature in step
d isinthe range from140 Cto 200 C, in particular in the range from
150 Cto 180 C. 18. The nethod according to one of clains 16 or 1?, wherein
the first polycarbonate | ayer and 25 t@ second pol ycarbonate | ayer have a
glass tem perature Tg of nore than 145 °C. "19. The nethod according to one
of clains 16 to 18, wherein the thickness of -.he first poly- carbonate

| ayer and of the second polycarbonate -- 3 9 layer is up to 1 000 am in
particular from20 200 20. The nethod according to one of clainms 16 to 19,
wherein the thickness, neasured in direr >t :.ons .orthogonal to a main

| ace a pol ycarb@ryerate‘sl ayer ,tof T heliDnkehet jpnintd ngilcaylesri dam e range
from0.01 to 10 ttygyip particular from 0.05 to 5 um 21. A structure
obtainable with a nefhba ac- 10 cording to one of clains 16 to 20. 22. T he
structure conprising at |least one first pclycarbonate |ayer and an ink |et
print- ing layer fromof a preparation according to one of c-- ains 1 to 15

and arranged on the? |rst 15 pol ycarbonate | ayer, wherein optlonallygpr t he
side of the printing”layet®opfosite Fé‘%%%QFFV%ttOpéVy%anohai%jEyer a
second pol ycar bonat®, ayereimay tee arhangeds s23. dhe usecaf iax nethed -

according to one Qfc 20Q.Gr, QLAS ;16.10.20Q, fof making & sgcyrity. apdLar
ate layer, of the ink “Jdet printing layer 1s in
the range from 0.0 to 10 um, in particular from

0.05 to 5 um.

21. A structure obtainable with a method ac-

10 cording to one of claims 16 to 20.

22. The structure comprising at least one
first polycarbonate layer and an ink jet print-
ing layer from of a preparation according to one
of cleims 1 to 15 and arranged on the first

15 polycarbonate layer, wherein optionally on the
side of the printing layer opposite to the first
polycarbonate layer, a second polycarbonate

layer may be arranged.

23. The use of a method according to one of

20 claims 16 to 20 for making a security and/or
value document, wherein optionally simultane-

cusly with, before or after the production of

the structure, the first polycarbonate layer
and/or the second poclycarbonate layer are di-

25 rectly or indirectly connected in a stack with
at least one additional layer, for instance a

carrier layer.



val ue docunent, wherein optionally sinultane - ously with, before or after
the production of the structure, the first polycarbonate |ayer and/or the
second pol ycarbonate |ayer are di 25 rectr-y or indirectly connected in a
stack with. at |east one additional Iayer for instance a carrier layer.
24. The security and/or val ue docunent oh- tainable according 70 claim 23.
25. The security and/or value docunent co::m prising a structure according
to claim2l1 or 22. 5 26. A nethod for naking a structure with at |east one
pol ymer -'aver and an injection-nolded F) Pr t froma polyner nmateri.al,
wherei n between théipolymer $ayer and tdredi/ njrectvizdn: @ol dedupartt arb+ nk j et
printing layer s .alpagged, . COARNI S- ¢ 010 [ gnt he; fol ow ng steps: a) on at

| east one pa-tial region of the pol yrrer ].ayer, the ink jet printing |ayer
froma preparation according to one of clainms 1 to 15 is applied, i5 b)
op' _ionally, the ink jet printing layer is dried, c; after step a) or step
h) the polymer |ayeg i | aced in anlnj ion rc ] et rlnting
| ayer show ng tovvarg |n2€}8% Z0°dy “info° thcg}fﬁj ec%fbn r’r%?é!untmhte ﬁé’l yer na-
terial is inje®ted aﬁtﬁa%memmuueoohﬁoiéagtg te0cC2and2é) aft éf .
cooling-off to a tenperature of at Least 20 C below the tenperature of step
d), 25 the structure is taken fromthe injection nold.

3 26. A method for making a structure with at
least one polymer layer and an injection-molded

part from a polymer material, wherein between

the polymer layer and the 1njection-molded part
an ink Jet printing layer 1s arranged, compris-
10 ing the following steps:

a) on &t least one partial region of the
polymer lavyer, the ink Jet printing layer from a
preparation accocrding to one of claims 1 to 15

is applied,

15 b)) optionally, the ink jet printing layer is
dried,
c) after step a) or step b)), the polymer

layer 1is placed in an injection mold, the ink

jet printing layer showing toward inside,

20 d) into the injection mold, the polymer ma-
terial 1s injected at a temperature of at least
60 °C, and

e} after cooling-off te a temperature of at

least 20 °C below the temperature of step d),

25 the structure 1is taken from the injection mold.
27, The method according to claim 26,
wherein the temperature in step d} 1s in the

range from 80 °C to 200 °C, in particular in the



27. The nmethod according o claim?26, w-. the tenperature in step d) is in
the range from80 Cto 200 C, in particular in the - 4 range from 100 C
to 160 "C, andlor wherein the tenperaturpe in step e) is at |east 40 C bel ow
the tenperature in step d. 28. The nethod according to cue of clainms 26 5
or 2°, wherein the po~ycarbon ate layer has a glass tenperature Tg 0= nore
than 145 i,. 29. The nethod according to one of. clains 26 to 28, wherein
the thickness of the polycarben- ate layer is in the range from 10 to 1, 000
pm to in particular from20 to 200 pm 30. The nethod according to one of
clains 26 to 292ngter&rant hel Phi‘ckness, 1 fiBasiut ed and dbrecvhérens othhocona
to a main face ptnbhe polyear:n bonagg |@yeﬁm30ttth§egﬂK:J%% PF BNt ng, |, ayer
is 15 in the range “from C. 01 to 10 rin, |n particular from0.05 to 5 pm
31. The struct uf 8 obtEInabRE %t hi& ret isd according to one of clainms 26 to
30. 32. The structure conprising at |east one 20 polycarbonate |ayer and an
injection-nolded part and an ink jet printing |layer froma preparation
according to one of clainms 1 to 15 and arranged bet ween t he polycarbonate

| ayer and the injec-<&i.dnawhdédgargccording to one of claims 26

3 cr 27, wherein the polycarbonate layer has a

glass temperature Tg of more than 145 °“C.

29. The method according to one of claims 26

to 28, wherein the thickness of the polycarbon-

ate layer 1is in the range from 10 to 1,000 um,
10 in particular from 20 to 200 pm.

30, The method according to cne of claims 26
to 29, wherein the thickness, measured in direc-
tions orthogonal to a main face of the polycar-
bonate layer, of the ink fdet printing layer 1is

15 in the range from 0.01 to 10 pm, in particular

from 0.05 to 5 um.

31. The structure obtalnable with a method

according to one of c¢laims 26 to 30.

32. The structure comprising at least one

20 polycarbonate layer and an injection-molded part
and an 1nk jet printing layer from a preparation
according to one of claims 1 to 15 and arranged
between the polycarbonate layer and the 1injec-

tion-molded part.





