-1- 5Method for naking a polycarbonate nmulti-layer structure Field of
the invention. The invention relates to the use of a
preparation conprising: A 0.1 to 20 wt % of an organic polyner, B)
30 to0 99.9 wm %of a solvent, C O tol 10 wt % referred to dry nass,
of a dye or of a mxture of dyes, D) O to 10 wt % of a functional
material or of a mxture of functional materials, E) O to 30 wt % of
additive 15 and/or auxiliary substances, or of a m xture of such
substances, the relative amounts of the conponents A) to E) al ways
totaling 100 wt % as an ink jet printing dye. The invention further
relates to a method 20 for making a structure with an ink jet
printing Iayer arranged between two pol ycarbonate | ayers, to a
structure obt bl g means .of such a. net hod t he e. of such a
Tet hod for T NG OF SEEdr 109 Rant of st e CheaR@RC < alid L5’ 8 sotes
25rity and/ or vaI ue docunent to bestthuscrades Background of the
i nvention and prior art. A preparation to be used use as an ink
for ink jet printing is for instance known fromthe docunent EP
1690903 A. Therein, it is an aqueous ink for use on a sucking
substrate, msefiar 4n- stancen-etten anvel opes. I f an organi c pol yner
- 2. -
The invention relates tc 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 a solvent,
C) 0 to 10 wt %, referred to dry mass, of & dye
or of a mixture of dyes, D) 0 to 10 wt % of a
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
such substances, the relative amounts of the

components A) to E) always totaling 100 wt %, as
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 of such a
method, to the use of such a method for making a
security and/or wvalue document, and to a secu-

25 rity and/or value document to be thus made.

Background of the invention and prior art.

A preparation to be used use as an ink for
ink jet printing is for instance known from the
document EP 1690903 A. Therein, it is an aqueous

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

stance letter envelopes. If an organic polymer



is provided, it does not serve as a binding agent, but as an additive
for viscosity adjustnent. Such inks cannot be used for printing on
pol ycarbonate filnms for the follow ng reasons 5 explained with
regard to paper-based security and/or “al ue docunents.

Aper sonal i zat i onof PC( pol ycar bonat e) based security and/or val ue
docunents takes place in the practice by neans of the so-called |aser
engravi ng net hod, wherein by optical/ thermal interactions of a
material of the security and/or val ue docunent with the |aser

radi ation, Jgcaplasidlly, resel ved Pyrohys s progrssessarg ppaduged g
and t hus | ocal Iacgenl n%’(fdlS due to carbon generation_occur._ The

di sadvant ag®?d 6f i PO tREAT T V& i 6R % oVBISRRSE twhi £& P Skt
best gray scahe .reprasentiatkenscannot A €olwsed pebaonglrlmatmrg on

est abl i shed_f r-ba ed unents int printing

s not  wi ddi S G P Peebaded Racurity ahdPor Al 0@ e reAte UE o
now. 5One r@spﬁahomet:lhl su‘sht heelga@kidng toonppepE f+byp sofdt heeysedity
pol ymer s/ bindgrs, £ i {?aclq_(‘é'eﬁtd&ﬂm ihgthe other ink conponents such as

dyes, additives, solvents) ycér bonate. This applies for
i nstance to the binders known fromthe docunents U | mann's

Encycl opedi a of Andttﬁéflsainﬂﬁrﬂasﬁ i¥n E %cﬂrom@ Re!pa&qm?&)@isoﬁ/!t@w
| nk-J | nks,, and U | mann'

Verl ag, chapt Technol
Ency e oped it P ndBRT T Al CohenPetd {0 Tl eBErcHT o 48 CHTE 007 VR Kep
Verl ag, chaptere' Pannt shandp Caati hge" ,bguahe as i brfoc’ehbul ssecalled

cel iyl ose_estet, (ceLLyl 036 ;ax, taﬁneept;@e;atewh%% ol yaeryLakese o/

polyesters epoxi des il s |npr|n I nks
cannot easitiyepraal antelra’lrﬁ"ﬁapét'ﬁ PCE f Bl rf@at@p‘?iﬁtlemﬁvéirh@h§¢gul—

surface pracitgald yqgannot be,bamdebsd Bt alilunfemd Ne dyer! ayed; a-
represents a barrier layer. In the event of _an only partial printing

process, tHet8%/5 |Js°‘t3ﬁel 1Y sknéOul Yocal® SR AR hat P 8RO WAF gl y Proc™

pol ycar bonaégses na seckpr® based Cem@n thks farotak j etl peketd NGgs
are adjusted to,good absorption tines on aper an en.i nprinted agn
fht i Rl

a né%l sucki ng PCYi it 89 rERRET dnt fhe ﬁlgfua%e %H a4t age
dryi ng of t enf cohpliet elzyetbélcr@m)wed witt doul imeist diesyn si hoe theacél o

does not p _‘Lrt%teok”;a Q%s@t Lg}lsggﬁréhkﬁé fé‘EelneEaE“ofHéng

layers mad rominso nown ack terrpe ture stability. Since
inthe field 15 of security and/or value docunents, inprinted PC

films are typicallycbam naked doreaghn 0t hert upger éQQaMiQHeQ:f for
pressure (> 2 bars% and te(g%)erature (>.160 Ci)1 there is a risk of
di scol or at ift6hP 6f" THha"5i CHSRFRg Hdyert® 10k gt theP dddtink e

EP Q0688 83 Bhodki lik- snbeenwﬁrdemyng;ssekls bagedron gk sehist s buted: ty
DL O QXY CLNSDY]. CYenanl kangs, ALS DO ECOTANTS dREUTRIL L6030, Y

be taken ods ing suc ol yca onat 687 " Thi's' docuneit wi
its 25 corfpghéese @@nt éﬁt% |Jsahécrlelbg i pemgaedibn Y heyscopge ¢fhe used

di scl osur e 0f1 he PE9SEIK agRA | 0aLH 0Ne o NRTATBELY, 51 Lk BE eeh T i B¢

i nks can howeveéer not easi %/ be used for jet pri nt| ng, Ssince ink
jet printing:poseLspesiedtt peqiiteents f #YeRe ustddilikdsV BEcauseC bt

t he2nozzl e ieghrol ogy tof thelpidtbpBaeads.This applies for in-
stance to the binders known from the documents
Jllmann's Fncyclopedia of Industrial Chemistry,
Electronic Release 2007, Wiley Verlag, chapter
"Imaging Technology, Ink-Jet Inks, and Ullmann's

30 Encyclopedia of Industrial Chemistry, Electronic
Release 2007, Wiley Verlag, chapter "Paints and
Coatings", such as nitrocellulose, cellulose es-
ter (cellulose acetate butyrate, CAB), polyacry-
lates, polyesters, epoxides etc. Secondly, PC

35 films imprinted with such inks cannot easily be



Techni cal object of the invention. - 4 - It is therefore the
techni cal object of the invention to provide neans, which permt the
application of ink jet printing for neking a security and/or value
docunent based on polycarbon- 5 ate polynmer |ayers and provide ink
jet printing | ayers on such layers, which satisfy all optical

requi renents, may in particular also be colored, wherein during a

| am nation the optical properties are not inpaired, and which do not
act as an barrier layer during the |lam nation, but rather even

contri bute 1antiheaterdmt Pan ot langonalg # hhe «d r et etfhreonrinel sur-

pol ymer | ay .. Basi_cs,_of the invention and . preferred enbodinments.
"SFor achi QR (REE G eoRAcaY ot BRPC (RE I w1 off (bacRes 1 h&°F
use of a preparatyen koppr siagrafjedtlste 202 wr i% of la i ndi Agn agéry
with a pol ycarhpnate degi v ieég) emnally, di it

di hydr oxydi phen¥l cycl oal kﬁle\,‘j éggqtagpgg.rglequ\} li?/iéof pg“;‘#%?tér'aﬁggre
orgafdi ¢ sol ¥&nt tHe off &S Ki xPir e of 1sstent e l@mbned honwt Hhirdly,

referred topdny dmssowita dyes omef aumidsge ofzdyes, cBhrfbho 18 w4
% of a funciional, terial or ,of, a m xture functlgnal mat e-

o] 25
rials, E) 0°t& 30 bt G Ve ndRE® add 1 FEHF Subst ant88S of Pot
a m xture ofogygchi sunbst anees, otrhepeglati verdanouinés af mphe rcoaponent s
A) to E) al S | - a [ et printi ye.
Aot of e AokRAL i(l)él)@i\é\fjbgzned%g%%_f e i“ﬁg"?ha?g‘éj Surface
pol y€ar bonat BdeFiadvat i88Nusad Heeordirfg- 29 té tiatvert P8R 1t ke hivghbye

conpati bl e el pobiycankonate nateri@hssf,or fihds, tRPAc1lord does
ticular with pol ycarbonates based on.bi sphenol A _ such as f

or ,
i nstance MEkPGf oPG T FHEESThet MFGh EBFpalidni FEthy?+s showd ! ¥hat 1tHe
ink jet priingitng taperi pgov dled raccopdicngftrern he nisweAr known inks

lack temperature stability. Since in the field
i5 of security and/or value documents, imprinted PC
films are typically laminated to each other un-
der the action of pressure (> 2 bars) and tem-
perature (> 160 °C), there is a risk of discol-

oratien of the ink jet printing layer.

20 From the dccument EP 0 688 839 B1, silk-
screen 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 its

25 complete contents is hereby included in the
scope of disclosure of the present application.
Normally silk-screen printing inks can however
not easily be used for ink jet printing, since
ink Jet printing poses special requirements for

30 the used 1inks because of the nozzle technology

of the printing heads.

Technical object of the invention.



5 tion with a polycarbonate derivative conbines with the

pol ycarbonate materials of the filnms to forma nonolithic structure.
A layer boundary between the naterials,cannot optically be detected
anynore after the lam nation. Further, the used pol ycarbonate
derivative is stable at high tenperatures and does not show any

di scolorations at tenperatures up to 200 C and nore being typical for
a lamnation. Furthernore, it is surprising that an ink conposition
known for silk-screen printing (under adjustnent of the viscosity) is
al so suitable, with 1egaridetre fdhecusedebithdenn £ or 1i nEbjjeicpriot i rthe
Finally it found to_he an advantageous property that the.dye of _
the- composi F1at beasrt abas TheShER MHGTTRe o Boruher Syl L AR
a printing »ayeraappin edfonit ke jsutf @oei ot imhe folymer Kiaygr acanacti -
be removed jn¢g N HLSLr Uk Ve ML m e HWS 1, £O8R0Sh b §l§r§:e<§irbon—
according to the invention are also suitable e.g. for the surface 25
persénal i za F6n BP ledtaFi t{2 d9d Dr vl u® ¥ HTENt $1 161 AGE wieninting
printing om &ke Pl wier shaster ) agre + Bt egrRk <8t ryattureris dvIMbtical
As a result, the invention achieves that a security and/or value
docurent bas8d b BB tAPborAEd 1P md Tah*6& b bvitedCwith & ot bPEL
overprint, foprdeshanterdurg ng t herpensdnatnzathen astd qeebsparéper -
phot ogr aph, . wher e d NG J ik il aRLIdU | NG hayalndess Bl ally. ARk agls
as a barrier l'ayer, but rather even nbre pronptes the formation of a
mondPi t hi ¢ 3BructdF & 1@UF i ng A¥RT - B ipghi nbicon. lIRE s FdhStrure but

fulfills wthcregar det/@d nteghittyi Bad durabi | the aldc FRAW F8AENLE. 2

In detail, the H&l’ﬁgar bon%te derivative My cont ab‘& functi onal
carbonat e SEP U drfi t § ST SFGARI XA, PRE( 15 O WY& n RN R

are independently from each other hydrogen, hal ogen, preferably
chlorine or bromne, Cl-C8 al kyl, 05-C6 cycl oal kyl, 06-Cl10 aryl,
preferred phenyl, and 0,-Cl2 aral kyl, preferably phenyl-Cl-C4 al kyl,
in particulBasBenzylofm £ ean invegeridromesd o Ir efref eeabl b od i5;
R3 and R4 gpanke individually selected for each X, and independently
represent hydrogen or Cl-C6 alkyl; X is carbon and n an integer
greater than 20, with the proviso that at at | east one atom X, R3 and

R4 ase both al-kybr achiddihgy preterredchidiabil 492 OMERe iR -

particul ar at one atom X anl Y and R4 bo%h 25 are alkyl.. R3 and R4
may i n par i SOEArOBe NEEHYIS SThERE atthe i Rithd aPBd pbEiTioh tooFhe

di phenyl - substistirtied CRat ofn. (10 x ccaBifot wie #i abKyl asubshidtivted.aJhe tX

atoms in the; beta, PRYY T A0 19 (Fa %8N qRE AL gubst b tyted W tdy, alkyl oy -

nally disubstituted dihydroxydiphenyl cycloal-

20 kane, B) 30 to 99.9 wt % of a preferably organic

solvent or of a mixture of solvents, C) 0 to 10

wt %, referred to dry mass, of a dye or of a

mixture of dyes, D) 0 to 10 wt % of a functional

material or of & 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 i1s based on the
finding that polycarbonate derivatives used ac-
cording to the invention are highly compatible

with polycarbonate materials for films, in par-



Preferred is m= 4 or 5. The pol ycarbonate derivative may for

I nstance be formed on the basis of nononers, such as
4,4'-(3,3,5-trinethyl cycl ohexane-1, 1-diyl)di phenol, 4,4"-(3, 3-

5di net hyl cycl ohexane-1, 1-di y1l)di phenol', or 4,4'- (2,4,4-trimethyl
cycl opent ane-1, 1-di y1) di phenol . A pol ycarbonate derivative used
according to the invention may for instance be nade from di-phenol s
of fornmula (la) according to the docunent DE 38 32 396.6, the scope
of disclosure of which with its conplete contents is hereby included
}n thle S((:optei@fudldéslglﬁilﬂke Cﬁo%&kﬁaﬂﬁ%ﬁfé@ébonbased Aoei: lpbgrgqih@fnoll
ormula (I under_forpmati of homgpol ycar hpnat e wel |, as severa
di phenol s g%’fo?rlﬁﬁ}é (5) %Odrer fngrfg‘?’i%ﬁ OE'JOBC%ﬁ(S)ISf)f)(a:;@boﬁétjégSCan%@ee
used (the neagingcofmpatiidal 31 tgr oups ahdvwpar anet ehs tsah s iimk jet
formula I). - ) r r the di n of . _
formula (I azriglctainngl s%aﬁ/ee%sgdr?glig%&xtrg&égovﬂc{yh? gt ﬁ%rg %%ﬁe-l ‘FﬁéFsﬂ
for Pnstancelfit h these & fRPhYI®{PENHE- AerpAgith)ve combines

with the polycarbonate materials of the films to
form a monolithic structure. A layer boundary
between the materials cannct optically be de-
tected anymore after the lamination. Further,
10 the used polycarbonate derivative 1s stable at
high temperatures and does nct show any discol-
orations at temperatures up to 200 °C and more
being typical for a lamination. Furthermore, it
is surprising that an ink composition known for
15 silk-screen printing (under adjustment of the
viscosity) 1s also suitable, with regard to the
used binder, for ink jet printing. Finally it
was found to be an advantageocus 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 polymer
layer cannot be removed in a non-destructive
manner. Thus, compositions used according to the
invention are also suitable e.g. for the surface
25 personalization of security and/or value docu-
ments, since when printing on the polymer layer,

an integral structure is formed.

As a result, the invention achieves that a

security and/or value document based on polycar-

30 bonate films can be provided with a colored
overprint, for instance during the personaliza-

tion as a passport photograph, wherein the ink

jet printing layer does not only not act as a
barrier layer, but rather even more promotes the

35 formation of a monolithic structure during the



- 8 - for making high-nolecular,thernoplastic, aromatic pol ycarbonate
derivatives. Sui t abl e ot her di phenols of formula (1b) are
those, wherein Zis an aromatic radical wth 6 5 to 30 C atons,

whi ch nmay contain one or several arofatiT nuclei, be substituted and
contain aliphatic radicals or other cycloaliphatic radicals than
those of fornmula (la) or heteroatons as bridge nenbers.

Exanpl es for the di phenol s of fornula (I'b) are: hydroqui none,

resorcin, dihydroxydi phenyls, bi-(hydroxyphenyl)-al kanes,
bi s- (hydr oxyRphenydys £ycl Oﬁh'éa”%%r%% u(ﬁé’drPﬂ&'lePYé) v%‘i'tfﬂ deSegard
bi s( hydr oxyphenyl) -et hers, bis-(hydroxyp eny

Istoneslmst?hWﬂ ﬁﬁﬁﬁﬁylﬁ%ﬁﬂﬁﬁﬁ%bﬁﬁéY KyAll requirements.
dr oxyphenyl) - sul f oxi des,

al pha, al pha bIS hy ny, diis benz nes, and their

nucl ear - alkylatedgaﬁ% % 2 '%%Fod%ﬂ (ﬁg%% ﬁa rlj“3$ﬁ§§% A’
ot her sui tadabetchphenbusaﬂeoeagl @t@snbobleacten SthEudxmmnenthnljJS&sﬁ\ Df
028 365, 2 P99.83p, 3 A48 172, 3 275 601, 2 991 273, 3 271 367, 3 062
781, 2 970 131 and 2 999'846, in the documents DE-A 1 570 703, 2 063
050, 2 063 052, 2 211 956, the FR-A 1 561 518 and in the nonograph
"H Schnel |, Chenistrydaﬂd Physi cs of Pol ycarbonates, . nterscience
Publishers, New York 1964", whigh with itsonplete coftents is
hereby included in the |[scope of| discl osure of the present
application. Preferred '
4, 41-di hydr oxydi pheny—
nyl) - pr opane, 2, 4- bi s- (4

———

wherein R' and R? are independently from

each other hydrogen, halogen, preferably chlo-

rine or bromine, C;-Cg alkyl, Cg-Cg cycloalkyl,
Cg-Ci1p aryl, preferred phenyl, and C;-Cy; aral-

15 kyl, preferably phenyl-C;-C4y alkyl, 1in 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 1s carbon and n an

20 integer greater than 20, with the proviso that
at at least one atom X, R® and R® are both al-

kyl.

It is preferred, if at 1 to 2 atoms X, in
particular at one atom X only, R®> and R® both

25 are alkyl. R and R’ may 1in particular be
methyl. The X atoms in the alpha position to the
diphenyl-substituted C atom (Cl) cannot be dial-
kyl-substituted. The X atoms in the beta

pesition to Cl can be disubstituted with alkyl.



-.9 - thyl butane, 1, 1- bi s- (4- hydr oxyphenyl) - cycl ohex-

ane, al pha, al pha- bi s- (4- hydr oxyphenyl)-p-diiso- propyl benzene,
nyl) - propane, nyl)-propane, nyl)-nethane, phenyl) -propane,
nyl) -sul fone, 2,2-bis-(3-nethyl-4-hydroxyphe-

2, 2- bi s- (3-chl or o- 4- hydr oxyphe- bi s-(3, 5-di met hyl-4- hydr oxyphe-
2, 2- bi s- (3, 5-di met hy1- 4- hydr oxy- bi s- (3, 5-di met hy1- 4- hydr oxyphe-
2,4-bis-(3,5-di met hyl-4- hydroxy-

Preferred is m = 4 or 5. The polycarbonate

derivative may for dinstance be formed on the

basis of moncomers, such as 4,4'-(3,3,5-trimethyl
cyclohexane-1,1-diyl)diphenol, 4,4'-(3,3-
5 dimethyl cyclohexane-1,1-diyl) diphenol, or 4,4'-

(2,4,4-trimethyl cyclopentane-1l,1l-diyl)diphenol.

A polycarbonate derivative used according to

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

10 ment DE 38 32 396.6, the scope of disclosure of
which with 1its complete contents is hereby in-
cluded in the scope of disclosure of this de-

scription.

A diphenol of formula (Ia) under formation

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

groups and parameters same as in formula I).

R’ R'
R? ( ) R®
X)
AN
R( R*
(Ta)
Furthermore, the diphenols of formula (Ia)
25 can also be used in a mixture with other diphe-

nols, for instance with those of formula (Ib)

HO - Z - 0OH (Ib),



phenyl) - 2- et hyl but ane, 1, 1-bis-(3,5-di nmethyl-4-

Mhydr oxypheny1l) - cycl ohexane, al pha, al pha- bi s-

(3, 5-di net hyl-4- hydroxyphenyl) - p-di i sopropyl ben-
zene,2,2-bis-(3,5-dich|oro-4-hydroxyphéhy1)- pr opaneand

2, 2-bi s- (3, 5-di brono-4- hydroxyphe- nyl)-propane. 15Particularly
preferred di phenols of formula (Ib)are for

I nst ance: 2, 2- bi s- (4- hydr oxyphe-

nyl) - pr opane, 2, 2- bi s- (3, 5-di net hyl- 4- hydr oxy-

pheny 1) - propane, 2 2xbi sk §:3rall .05 0-dde cdrox¥phenyil-opans e ic,
2, 2-bi s-(3,5-di bronp-4-hy- dr oxyphenyl) - pr opane” and

1, 1- bi s- (4- AP BRphE- nyllys:@;rc%ﬁémedleﬁmaﬂ:ﬂcwar 2, 2- bi s- (4- hy-

20

Suitable other diphenols of formula (Ib) are
those, wherein Z 1is an aromatic radical with 6
to 30 € atoms, which may contain one or several
aromatic nuclei, be substituted and contain ali-
phatic radicals or other cycloaliphatic radicals
than those of formula (Ia) or hetercatoms as

bridge members.

Examples for the diphenols of formula (Ib)
are: hydroquinone, resorcin, dihydroxydiphenyls,
bi-(hydroxyphenyl)-alkanes, bis-{(hydroxyphenyl)-
cycloalkanes, bis-(hydroxyphenyl)-sulfides, bis-
(hydroxyphenyl)~-ethers, bis-(hydroxyphenyl)-ke-
tones, bis- (hydroxyphenyl)-sulfones, bis-(hy-
droxyphenyl)-sulfoxides, alpha,alpha'-bis-(hy-
droxyphenyl)~-diisopropylbenzenes and their nu-
clear-alkylated and nuclear-halogenated com-

pounds.

These and other suitable diphenols are e.g.
described in the documents US-A 3 028 365, 2 999
835, 3 148 172, 3 275 601, 2 9%1 273, 3 271 367,
3 062 781, 2 970-131 and 2 999 846, in the docu-
ments DE-A 1 570 703, 2 063 050, 2 063 052, 2
211 956, the FR-A 1 561 518 and in the monograph
"H. Schnell, Chemistry and Physics of Polycar-
bonates, Interscience Publishers, New York
1964", which with its complete <contents is
hereby included in the scope of disclosure of

the present application.

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



dr oxyphenyl) - propane is preferred. The other di-phenols nmay be used
individually as well as in a mxture. 25The nolar ratio of diphenols
of fornmula (la) to, if applicable, the al so used other diphenols of
formula (1b) should be between 100 nmol % (1a) to 0 nol % (1b) and 2
ml % (la) to 98 mol % (1b), preferably between 100 nol % (la) to O
mol % (Ib) and 10 nol % (la) to 90 mol % (Ib) and in particul ar

bet ween 100 nmol % (la) to O nol % (lb) and 30 nol % (la) to 70 mol %
(Ib). - 10 - ble, in conbination with other diphenols, my be nade

accordi ng ta i {iepknown epol ycay bonst e- RMOdMQHIJ:QﬂxpPH&ﬁi § 1. Th@yclohex—
ica nner. .as wel |

di fferent di henols be | St a
al 50 5bl ock: e Lol St Do b A S e ngad SR eari a8 -
H)theinveMr@pwﬁ@ebedmamﬁmdZxﬁabmy $8 Janeth ynendiehyd fothephe -

branching i s, i_r can b hi.eved, i;n e,k
by condensat|%§§oﬁﬁpﬁggﬁiihnunts% g?e?§f§b|? é%%8§t§§bét&§»@ §§3§9
2.0 ndl %(rrle‘frbaréur%atrr@, used dijpherdl sy - ddme hhael of rlfmcérpmrphe—

three-functippal -gaipaungds, in pargigylar §U<5h&&hféttﬂ99§e@rh?@&%xy—
than three Eﬂ}nollc h drox%n groups. Sane branchlng agents w hree

or nore tha %Pgérﬁlﬁﬁﬁ ﬁMr&dﬁ drioups dares tpi ot bghud Roxyphe -
4, 6-di met hy 21 4, &-ullfo(ndehydro&y,pheny]s)— Bept-eflem2thyl-4-hydroxy-

L

20zen®, 1, 1, nxﬁrommyémyph@nyq}oaewmeet,r| - alpha,alpha-bis-

(4-hymeypmﬁwgld¥ﬁ8¥M¥ﬁh@m% A&y h@ﬁ&l -p-diisopropylben-
bi s- (4- hydr henyl) - c ohexyl Hgﬂo ane
bi s- (4fwdr&%£ﬁemﬂ-ls EopyiLs 5r@}%hﬂ§ro 4-hydroxyphenyl) -

(2- hydr oxy- @jﬁ$bﬂebmﬁwd)‘@ﬂﬁubd§h3®ﬂ52dlbromo 4-hydroxyphe-—
nyl)-propane.

15 Particularly preferred diphenols of formula
{Ib) are for instance: 2,2-bis-(4-hydroxyphe-
nyl)-propane, 2,2-bis~-(3,5-dimethyl-4-hydroxy-
phenyl)-propane, 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 is preferred. The other di-
phenols may be used individually as well as in a

mixture.

25 The molar ratio ¢f diphenols of formula (Ia)
te, if applicable, the also used other diphenols
of formula (Ik) should be between 100 mol % (Ia)
to 0 mol % (Ib) and 2 mol % (Ia) to 98 mol %
(Ib}, preferably between 100 mol % (Ia) to C mol

30 $ (Ib) and 10 mol % (Ia) to 90 mol % (Ib) and in
particular between 100 mol % (Ta) to 0 mol %
{Ib) and 30 mol % (Ia) to 70 mol % (Ib).

The high-molecular polycarbonate derivatives
from the diphenols of formula (Ia), if applica-



(4- hydr oxypheny1l) - 2- (2, 4- di hydr oxypheny1l) - pr opane, hexa- [ 4- (4- hydr oxyp
henyl -i sopropyl) - phe- nyl]-orthoterephthalic acid ester,

tetra- (4-hydroxyphenyl) - net hane,
tetra-[4-(4-hydroxypheny|isopropyl)pﬁeﬁ8x9]-nethane and
1,4-bis-[4",4"- Mdihydroxytriphenyl)-nethyl]-benzene. Sone of the
ot her three-functional conpounds are 2, 4-di hydroxy benzoic acid,
trimesic acid, cyanuric chloride and

3, 3-bi s-(3-nmet hyl- 4- hydr oxyphenyl) - 2-oxo-2, 3-di hydr oi ndol . As

chain stoppeyseforithe gk 156 Knewn ¢orty 0b+afe £ hg 11 eaWlias, Waight pe
of the polycarhonate derivatives are used nonofunctional conpounds in

usual concef? @i oASC Bhftd e Comt B potiR@y tar @ @L Y CHhRAGIELS Pro-
tert-butyl premnokd cxt atdeh oal Kyl -Tlubstd 1 atfed- phenod s p Hor otent maly | be
t he nol ecul ar., weight .. .j n_parti_gc [ .S I nts of . phenols of
formula (I c)ai la%r{\%e%i fabl & Ett(a#q%t)l Crrgh Iﬁ%ﬁéree]?n i sw%ffl%r aan%he%llﬁg
and/ of 09- alkyp ckadi tale.- Preferably the share of CH3 protons in the
15 alkyl radical Ris between 47 and 89 % and the share of the CH and
CH2 protons is between 53 and 11 % also preferably Ris in an o .
and/ or p positiof 1% Bl PAEREP2 BhdISEiVanaY ey preter abfgoring
upper limt tof tieeortihorsharieohs ®wdy be branched in a per se

known manner. If the branching is desired, this
can be achieved in a per se known manner by con-
10 densation of small amounts, preferably amounts
between 0.05 and 2.0 mol % (referred to the used
diphenols), at three or more than three-func-
tional compounds, in particular such with three
or more than three phencolic hydroxyl groups.
15 Some branching agents with three or more 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-(4-hydroxyphe-
nyl)-heptane, l1,3,5-tri-(4-hydroxyphenyl)-ben-
20 zene, 1,1,1-tri-(4-hydroxyphenyl)-ethane, tri-
(4-hydroxyphenyl)-phenylmethane, 2,2-bis-[4,4-
bis-(4-hydroxyphenyl)-cyclohexyl]-propane, 2,4~
bis-(4-hydroxyphenyl-isopropyl)-phenol, 2,6~1is-

(2-hydroxy-5-methyl-benzyl)~-4-methylphenol, 2~
25 {4-hydroxyphenyl)-2-(2,4-dihydroxyphenyl)-pro-
pane, hexa-[4-(4d-hydroxyphenyl-isopropyl)-phe-

nyl]-orthoterephthalic acid ester, tetra-(4-hy-
droxyphenyl)-methane, tetra-[4-(4-hydroxyphenyl-
iscpropyl)phenoxy]l-methane and 1,4-bis-[&',4'"'~

30 dihydroxytriphenyl)-methyl]-benzene. Some of the
other three-functional compounds are 2,4-dihy-~
droxy benzoic acid, trimesic acid, cyanuric
chlioride and 3,3~bis-(3-methyl-4-hydroxyphenyl) -
2-0x0-2,3-dihydroindol.



20 % The chain stoppers are used in general in amobunts fromO0.5 to
10, preferably 1.5 to 8 nol % referred to the used di phenols.

The pol ycarbonate derivatives may preferably be made according to the
phase boundary mnethod 25(cf. H. Schnél tchem stry and Physics of

Pol y- car bonat es, Pol ynmer Revi ews, Vol . | X, page 33ff., I nterscience

Publ . 1964)in a per se known manner. - 12 - ing copolycarbonates with
ot her di phenols, m xtures of diphenols of fornmula (la) and the other
di phenol s, for instance those of fornula (Ib), are used. For
controlling the e : el chaj p e. mu _
(lc) may be addegl?éT%Le%lggnr e%g{ai%o%e?s? p%’f-> _orsﬁngg iexéléfofr eég%ngienéglhanégn
inert, preféradty pél yeRPboRALE DR 831 vIRE 9 bF gaf ¢ tghas@ W YRarbon-

phosgene accordi ngid pithe: ookhod ok <t heupbase peunrdan ¥ cGonglgAIat i @9m -

The reaction éggpderat ure i s be

&vveen 0C %nd 40 C. The,| f.
appl i cabl e, &1 36" dsed bFanfi hgtag&t3CEPret 2F A5 0. 05 4ot 2P Sol Co§" -
may efther hEeopnesenteden td.tghe dppkenols i nt¢hé dguegusphéBois or
al kal i ne ph r. b d.di : iRt r ic Y fore.
t he phosgengytst?%%.r B%%?( e tﬁgbcsilég%\eéno éaofgﬁggr?%a%(I§§£a%g%nP§OQLflng
appl i cabl e, Tt fer BiOPHRABIS Y| b)WetiHistt hei A mond and/iotular small

bi s- chl or ocahenine: ACHE §Shemns £aN At SPoken Wpgd, (1he latien Peingie
added di ssolved in organic solvents. The anmount of chain stoppers and

of branching agents then depends on the nolar anmount of di phenol ate
radi cals corresponding to fornula (1a) , h applicable, formula

(I'b); HO
10

(Ic)

wherein R is a branched C8 and/or C%-alkyl
radical.

Preferably the share of CHiz protons in the

15 alkyl radical R 1is between 47 and 89 % and the
share of the CH and CH, protons is between 53

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

20 2. The chain stoppers are used in general 1in
amounts from 0.5 to 10, preferably 1.5 to 8 mol

[+)

%, referred to the used diphenols.

The polycarbonate derivatives may preferably

be made according to the phase boundary method

25 (cf. H. Schnell Chemistry and Physics of Poly-
carbonates, Polymer Reviews, Vol. IxX, page
33ff., Interscience Publ. 1964) in a per se

known manner.

Herein, the diphenols of formula (Ia) are

30 dissolved in an agqueous alkaline phase. For mak-



25 when chl orocarbonic acid esters are al so used, the anount of
phosgene can correspondingly be reduced in a known nmanner.

Sui tabl e organic solvents for the chainj,stoppers and, if applicable,
for the branching agents and the chlorocarbonic acid esters are for

i nstance net hyl ene chloride, chl orobenzene and in particular mxtures
of nethylene chloride and chl orobenzene. If applicable, the used
chai n stoppers and branchi ng agents can be dissolved in the sane
solvent. - 13 - As an organi c phase for the phase boundary

pol ycondensat hgn sempwel §om iimsharnces net hyhene téhd or idiep hetl ©F ehbenzene-

and_ i xt ur es. gf. Jiet byl ene¢hlppide apd £hl grobenzens, 84S, ap aduepys .

al kal i ne phase serves Pin- ance 5t ut i 6t
pol ycar bonat%lH@rqIW@tllswes TEordnag Q@C?hetbl%ﬁs% bbﬁnd%@synmalhod can ,

by catalyzedhia auysupl mRIWer: DyGRIR] YAQ StIUChmds 4 €LhiAF Y A1 HES:,
in particu- M lar tertlaré al i phati c am _nes_such as trlbutylanlne or

trietRyl an net 2the cACARBELS caﬁ e us8d i n AFBUNtR frionTh. 05'3% 1&¢
mol % refera@detd. t Thaml es @feajsedodt. pheilob&rﬂ'daen@dallyzep&ec:sfi@nf@ea

added before, the_pho fion Wr ISor a SQ after t.he
phosgenat i on, A ?%999 cha} onaf%ygeﬁivé%lvgg 3anOB& aggd tssolv-
accordi ng to RHe kmammoophm@ ho-rmgénepmso@gasm theceo-tahlgedt o

"pyridine Wﬂmed"mé&%@ac%@ NGhlo % kpovg e{hod of OF fhige < at'[lon
tranSﬁsterlflcatlon of nolten nass usi ng Por |nsFance dip he

car bdfat e H%lflﬁadr%ﬁcﬁhbgﬁen%empera ‘FHféepéISycﬁreB'dﬁ%?@ der i \iat la\ﬂs% 40
may be |inedatrcOr branched, they are honopol ycarbonates or
copol ycar bonat es based on the di phenols of forrmula 25(1a). By
the arbitrary conmposition with other di-phenols, in particular with
those of fornulaTib), thé pokppdriboaatle: propersbes waadbe vawirethihg

a favorabl e JioRels |B.SIER.Capelycprpanales, the, dphenole, of o ¢y e

formul a (Ia) are con ned in poflycarbona rivatives'in a
from 100 nolP @ tRr 2Sedtt el préftdr atilyei rd habemt el fr o100 hepl a%y4 @0 UG

ol 95 and i mpastiicubaphAsdMYMt She added dissoclved in the or-
ganic solvent before the phosgenation. Beside
the diphenols of formula (Ia) and, if applica-
ble, other diphencls {(Ib), thus their mono
and/or bis-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, if applicable, formula (Ib);

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

reduced in a known manner.

Suitable organic solvents for the chain
stoppers and, 1if applicable, for the branching
30 agents and the chlorocarbonic acid esters are
for instance methylene chloride, chlorobenzene
and in particular mixtures of methylene chloride
and chlorobenzene. If applicable, the used chain
stoppers and branching agents can be dissolved
35 in the same solvent.



--14 - from 100 mol %to 30 mol % referred to the to- tal anount of
100 nol % of di phenol wunits. A particul arly advant ageous

enbodi nent of the invention is charactegized by that the poly- 5
carbonate derivative conprises a copolymer in particular consisting

of nonomer units ML based on fornula (Ib), preferably bisphenol A,

and nmononer units M2 based on the gem nally disubstituted

di hydr oxydi phenyl cycl oal kane, preferably of the

4,4 -(3,3,5-trinethyl cycl ohexanel, 1-di y1)di phenol, wherein the nolar
ratio |v|2/|v|1 i s priet erabl o HEeatie? thaa s@ 3fam ﬁd?etucqn@segrb@t@dary

than 0. 4, ol@ﬁ@ﬂ@%iﬁ@@&@hthégﬂbé @Ur5U§H§¥@HEﬂﬁﬁﬁethﬁéne
namnel y been nd that su §r|5|n%h%ﬁthe gl ass tenperature bel ow

150 C after @ fPistdReat FhRg TP Nfe PRG eBdett A e s@donBethyl-
heati ng cyclepewhilthoedrd substcanthdld yobar ovaet.he stability of the
obt ai ned structure. It is preferred, if the pol ycarbonate
derivative has an average nol ecul ar wei ght (nean wei ght) of at |east
10, 008, preferablfysofar202000= 08 <300 10001 iTle poOFpomete Bvawy Fpr in-

principle besybgiany ookl aldyuar98ni,C 95 kAGULOUS e SHBIIANEERId Yat e
aqueous nean t hat UE to 20 wt % of, the conponent B can be organic

sol vent s. ST hEL ﬁf%ﬂg%ﬂ%oﬁ&%%gthﬁpupQQFS\R @@ﬁﬂePoMﬁﬁ%éY
present in m@th@ra)orteaah Bb yPr QfaetfatlﬂyYZéi‘ie @@np@neﬂtSLBamonmari\A@ﬁ:l SBY
or consists oftsllqu|d allp at i ycla}ghphatlc and/ or. _ar omat,i

[

hydr ocar bon, qut d St gani e e§ter of A& it %Cur et 8f B fou-
substl@nces. Ikhe used oigamni c sd)ll\pdnaSWe pneferabl yukdl ogea- f teeibu-

organi ¢ sol vepi g, ;TS 1 - téﬁ_et ﬁérﬁlﬁ’lae”'%%'earcgetf {T;E*P-:aééccan be

cycloal i phatic, aromatic rocar ons, “such as mesit
1,2, 4-tri rret"r@?ﬁen’z’éné‘m‘él&ﬁén% AP Bolvehp raphtlih, mtodl uéne, rgyfleehsed

(Organic) es{@rhsUGHoa%:s of used diphenols. The catalyzers
can be added before the phosgenation or during

15 or also after the phosgenation.

The polycarbonate derivatives can be made
according to the known method in a homogeneous
phase, the so-called "pyridine method™ and ac-
cording to the known method for the transesteri-

20 ficaticn of molten mass by using for instance

diphenyl carbonate instead of phosgene.

The polycarbonate derivatives may be linear
or branched, they are homopolycarbonates or co-
poclycarbonates based on the diphenols of formula

25 (Ia).

By the arbitrary compesition with other di-

rhenols, in particular with +those of formula

(Ib), the polycarbonate properties can be varied

in a favorable manner. In such copolycarbonates,

30 the diphenols of formula (Ia) are contained in
polycarbonate derivatives in amcunts from 100

mol % to 2 mol %, preferably in amounts from 100

mol toe 10 mol % and in particular in amounts



5 met hyl acetate, ethylacetate, butylacetate, nethoxypropyl acetate,

et hyl - 3- et hoxypropi onate. Preferred are nesityl ene,

1,2,4-trinmethyl benzene, cunene and sol vent naphtha, tol uene, xylene,
acetic acid nethyl ester, acetic acid é@hyl ester,

met hoxypr opyl acet ate, ethyl-3-ethoxypropionate. Particularly
preferred are: nesitylene (1,3,5-trinethyl benzene),

1,2,4-trinmethyl benzene, cunene (2-phenyl propane), solvent naphtha and
et hyl - 3- et hoxypropi onate. |SA suitable m xture of solvents conpri ses

for instancerbd) 0150 LW £6 traeé@rar%x 50 o ML e ntr&a”cw' ag -
2to 3w % of nesitylene, L2) 107to “bh pre er.ab 25 to 50 wt

% in particufar 2PES 400Ht Lo Oofﬂoll n‘ét H’o&ydztpd“r%’baﬁolun?@écet ate,
L3) O to 20 mt % preferably 1 to 20 mﬂ % in particular 7 to 15 wt

% of 1,2,4- trinethylbenzene, & 0 50wt % referabl 25 to 50
W % in particular B6%lot 481 of? Yﬁﬂt%ggﬂ’rbgyp? AAfE N E5) °F
to 10 wt % tR6 prrefemnabl yn0.i04 bmékmtﬂ%runqwfbmnﬁaaﬂ)@5ehp@l5-

% 3ol CUIEDeAnOlS) Do o A I Brelebly 10 08 el o

partlcular % vent n e rélative
t he corrponerﬁ%rlt—llqlé)lég apmls@tlmgngvﬁ_omwog@r unltSTyl‘#)lcéHiyed

the first thycaEQQﬂ@uﬁaJaY@Ib§nd %ﬁ?e%%9996189|M?ﬁé?@ﬂ@ﬁ@l'aﬁ@r héﬁ%
a glass tenperature Tg of nore t' han ﬁartlcular nore tha

147 C. - 1éenomer ﬂfélﬁoﬁ y@%bsﬁa%%ddeépva’f Fe B?Q%Pll}%aéjja?lub‘
average nol ecui an sedght i fFearo woidght h eefy At clﬁagbam;@ﬁ@,, pp efeer @abhy-

f 0, 000 A 300 00, . Th det

0. 115 10 w B i ¥ par EUI o+ 05 (05 i 5¢° OF C& DY hell g SUBAC W ER
a pol ycar borat é-dery ¥ atd vehbasel, omhﬁganmathﬁdmsm&mltmmmo M2/M1
di hyaroxydi phenyl reyel pabkane. o BL 4% £0 PR o ¥ 11 5par I £uLar fgar

to 99.5 wt % of an organi C so vent or a mxturé o "vent's,
0.1to 6 wt g’/ﬁe?ﬁeprérlt;@ﬂlato 06 fer W ofasics @l\}feefb’?eé”f tah AnxtQF 8 -

of dyes, D) %90151&}6 V\&o%ol@mﬁakré'ciﬂcarh%sl tPathety %p 8k found

funcHgonaI qﬂge%l or of a :fturﬁlof functional materials, E)

to surprisingly e glass temperature below
150 °C after a first heating cycle may be in-
creased 1in a second heating cycle, which can
substantially improve the stability of the ob-

tained structure.

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

The component'B may in principle be substan-

25 tially organic or agueous. Substantially aqueocus
means that up to 20 wt % of the component B can

be organic solvents. Substantially organic means

that up to 5 wt % water may be present in the
component B. Preferably the component B com-

30 prises or consists of a liquid aliphatic,
cycloaliphatic, and/or aromatic hydrocarbon, a
ligquid organic ester, and/or of a mixture of

such substances. The used organic solvents are

preferably halogen-free oxganic solvents. These



IS 30w % in particular 1 to 20 Wt % of additive and/or auxiliary
substances, or of a m xture of such substances. If a dye
shoul d be provided, in principle any d g m xture of dyes can be
used as a conponent C. Dyes are all col'oring substances. This neans,
they may be dyes (a survey of dyes is given in Ul mnn's Encycl opedi a
of Industrial Chem stry, Electronic Rel ease 2007, WIley Verl ag,
chapter "Dyes, Ceneral Survey"), as well as 25 pignents (a survey of
organic and inorganic pignents is given in Ul mnn's Encycl opedi a of

I'ndustri al thgfl SLhY, pEIra;cjt_éemacr Relecage 20RA L M| eYCy%rll@éJl iehapter,
"Pi gnents, ganl c” grrents | norganic"). Dyes houl d be
sol ubI e or (3 815’1&5/51& spé‘f% BPE BF P&lishensi B n t AS sol%ﬁt%yo]FePﬁe

conponent B.1 Farthet pdmes t hty lilse adwant agedtusend bhel dseuﬁeﬁtamgph—
in particulary, gol or - ;Lt }1% at tglel eratures of more for
i

16
period of ror8thai°s i Ao S5 pol S en ey FRE a8 soacH as
subj eét ed tanat@nwbacata_ﬁe- aat hreba oeuca bee cdoliory kharge uadermée hé -

processing congitl ops 1ande k3 52| el e yors eRAdkOg o PobnLs mist -

be present, 1In fon to t efenE dfure sta artrcul ar
in a finest I8Tg&4i che& i ZBSGilst Y LBMS on. 1Ir r?tﬁetpwa@?utéeybbeuwep@tr

printing thisufeans thatdthgoparéhel e r$éa§@1t3‘héi)u' dwlu%‘eeed 1P e,
since ot herw se accl u3| ons i nﬁhéﬁt pri | ng head wll res

Nor mal Iy, nahoSdcaf e 3ot Fd Bt rpr o%‘éﬁttlh‘érré"e?%/as ethyl es-
The dyes mayt be , katlrmeitmozampmpydnacaé*satmeutraletlﬁ_xaml-esth@mwlyes—

used in ink tin ri ts ) r._ 28440, .
Chr onog ensch%vagn%rﬂ%] aq:rltz%ﬁglalﬁlfgkt}?l ef -g¥gsec%wal§rrze E %??lﬁrylene
30235, EchtschwarzZsatz @@thyl\henms) ‘Echt schwér.zbakz ieethy Neen—

37190, Sudansehwar z chi £nle @lSE% Naphb elosedmanz, Colo1 Men 2048 hth
Bayscript(r) S hwar z Fl ussi Basi ¢ Bl ack I)I COI BSSIC S%Je 2

154, Cartasd®r) STurkits %zgﬂmagargopeaﬂaa%@ 0 Turkis K-RL sig (C. 1.
Basi c Blue 140), Cartasol Blau K5R Fliissig. Suitable are further

the commer C|ZQII O’i;égl nabl ex%yes Hos afi ne chwar z TS Fl Us
(sold by dariant Gﬂ):(ﬁ% rmany 1§/re fB s€M ripY‘(%P) %cﬁ\?/éri‘%r#ﬁ?ssslg
(C 1. mxturiensselncby IBhyer0 AGoGet frany) , %Gar pasof @r8thwar 2 Mo 5 wt

Fi Cly B | - d trad Gb
Gormany) \ Fl Scony| SRy 57 BR 500 (ECI1" N 38538 ° Sord by "Fdechar

AG), Rhodamih? BtOCa?’pa%TF(rﬁ)r CPéﬁgféaK?,b@IX %értia@oﬁ(or)wgem K4nGLpar-
Cartasol e K3 cuara £ari@seld r ) oRof tK-8B. d:ﬂrtlherﬁetélfﬁoiiQ' uzbh@r@x%sn@an

be used ant hr agui_none, qU| no hafonoe cunmarin,
por i mbne. arth OF y¥ azdi 5 dfest Sl Bt o nablik GRAASE Ho & 1 e FHandt
Macr ol exO Paurt hem SupEaCUiECdMﬁSral’é’ desori liesl | wtt hezdocunent 1, 2, 4 -
U T'mann’s E%WEHQ%W&%benzene, L4) 10 to 50 wt %, preferably
25 to 50 wt %, in particular 30 to 40 wt %, of
ethyl-3-ethoxypropionate, L5) 0O to 10 wt %,
25 preferably 0.01 to 2 wt %, in particular 0.05 to
0.5 wt %, of cumene, and L6) 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 L6 always totaling 100 wt
30 % .

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.



- -18 - of Industrial Chem stry, El ectronic Rel ease 2007, WIley Verl ag,
chapter "Colorants Used in Ink Jet Inks". Well soluble dyes will [|ead
to an optimumintegration in the matrixor. the binder 5 of the
printing |ayer. The dyes can be added either directly as a dye or

pi gnent or as a paste, a m xture of dye and pignent together with an
additional binder. This additional binder may be different froma

bi nder according to the invention (e.g. may be a polyester), should
however be chemically conpatible with the additional conponents of

the preparation uS8¢ accotdiorgrpontaieei ndentiiwat ie suchpd Paste | ©ias
used as a dygn the-apyat o] t ref to the d

w t hout the other conﬁ%neﬁ?élggﬁ%%gqﬁagggﬁﬂﬁ%esgg%gﬁbrw%&ﬁ%%%gnt%fcﬁat
t he paste nug?afﬁénlﬁb'%gﬁsud%ﬁeéﬁﬁ@@bﬂh@ EsmponeAt 0 0 Waien 380nd 00 .
so-cal l ed colored pignments in the scale colors cyan-magenta-yel | ow
and preferably a¥§ge(soot- bl ack, full-tone color inmages are

possi bl e. e “coRPoTRAL oD tORprPéds SRR AASES, hi GF B9 1dsi nd)
techniscal nme@dnsd clan inreditat 8,y be seentby-dherhuops eye & bHy usingr
sui t abl e detgct, :Thes rials famliar to the man skilled

25in the art (3ﬁﬁgﬂg§v§ e%gﬁgF%pﬁc%ghﬁﬁﬁggﬂﬁﬁtgaﬁﬁFﬁﬂa§%3e
ed., Artech He8§<€ 2005R akichnand wsed § b stthiet prrat@ctd iony dfr asal de -

and securi t yoHeeunents, c Theret anlel 0By | wgi nesceyd , subst ances; (dygs
i phot ol um ndphor es;

or pignments,_organic of.inorg 'c% such as e.g. _
el ec- trol uni ﬁgglﬁloa?]és,de;%t inc-%t y%s unt hophor e%,g fA Rorophends el aesd
magnéfi zabl &3 r phof o<acoustt cakl yoadds essabh €sQr pijezoehectphics wt ¢,
rmWHMs.@W%gm%%ﬂﬁ@mai e or, Raganganpl i.fying materials
can be used,” sarfe as so-calIeg'g%rééhe4nayg?i&rs.otbr%,%hﬁﬁ,CFﬁeOf a
preferred crflixture of dyes, D) 0.001 to 6 wt %, 1in particu-
lar 0.1 to 4 wt %, of a functional material or
of a mixture of functionail materials, E) 0.1 to
15 30 wt %, in particular 1 to 20 wt %, of additive
and/or auxiliary substances, or of a mixture of

such substances.

I1f a dye should be provided, in principle

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

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

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

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

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

Wiley Verlag, chapter "Pigments, Organic" and
"Pigments, Inorganic™). Dyes should be scluble
30 or (stably) dispersible or suspensible in the

solvents of the component B. Furthermore, it is
advantageous, 1f the dye is 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 1is subjected to a giwven



--19 - teria are either the solubility in the conponent B or for

pi gnented systens particle sizes C1 pmand tenperature stability for
tenperatures > 160 00 in the neani ng of;4he explanations with re- 5
gard to the conmponent C. Functional materials can directly be added

or via a paste, i.e. mxture with an additional binder, which is then
a constituent of the component E, or the binder of the conponent A
used according to the invention. The conponent E conprises the

substances nornally used for inks in ink jet printing, such as
anti - f oam ag@fts, re@refuagenpl s, welvimgchgerngs, wedsirdesh ef lpoad crg s -
agents, dryi ngpgerdrsdi¢atah¥zessq (1kght l%tcapglfjl zggsﬁrggg%%ra/athn ‘

15 agents, bEOCIdeS t ensi des, organi c polyners for Viscos
adj ust ment, bt st dHaS tet £© SR i Sagehes are f&ﬁdilrtslt%mceto the

convent i onalteetpejpaiaite Aapranpt ¢ i sigogiapthiaciake. As Wi Ofvhﬁ%sst
may beg used éx gog’r_{%rm ally a allable greservatlon agents, which are
used for ink arpl es Sare” Prox &I UAnd Par mbfo16 26 P frafsides ©of
may be aII cl-)ﬁﬁferﬁleaitlypavan‘d:abtye ténss dese awtsd ch lese used f@;rafflﬁs;le

Preferred arg;ianphatifsi§ Or 4y tensi des. OF course, wever
the use 25 of speci al arclJiOOII:lll ?oregg% |8ﬁ|§ ‘tendies,® WhFéh ngh%:f"“lse
alter the proférit4esodrsthendy&hes Alsion poss blfeea@(arrfpiéi faresult.
sui tabl e tenstdes aLe behainess &t hexidgted; digl et 5 Exanple

the ppoduct égl‘l es §urf3/nol (r) and TergitolO. bTh(':zmam)usnt g%npt e?ﬁs é%en
is for instance selected such that the surface tension of the ink is
in the range from10 to 60 mMN'm preferably from25 to 45 nWm
measured at 25 C.pAgbufyf system pay be provi.ded, which stabilize
the pH val ue in the rangde ror?ngg B% % LPRI5ar t iU 6 tRE r%ig?&
from5 to 8.1SHitt%ble b fﬁefﬂpsly%ﬁerrsf(are dy@6 - UseHi ummcetiatie, jet

borat e buf f gsir i brd 2 banol i nepors Regll <s agidlsodi ymacetgte. Agy g,
buf f er system wi in _particular be applied in the case o

substanti al I'y 58%%%?“@0‘?1%8&&17{ BC Fbr adjasting4%4he vikkveikttyt be -

the ilfik, (ifsappldxablEe)cwat.erxsal ulobm@) ymet}stgemb&rers%vme@ c.I.
These may beg;al | BOP%X%erSEg%'tt ?%w tabl e for_conventi onal
e

f or nul atlons Exarrp es ‘are Y51 uBPE 5% aFcH: - En pl%lFt'IC?UTéIQOVMtFIu_
an average ol eé@wawei gHitBf r@mB 00686 7, 000 2 giot yuistyh Pyl | done,,

in particulare W tdgan caver ar fr 25 000 t
250, 000, pol%ﬁ/l nyl _al cohol, %g ?!c?ulsé(\révﬁ\l)“\n%h% Eo an% rmtfeéul ard -~
wei ght fr omSto< 008 188 »o, 660, nifhantlm}CcaBtioxgneﬂlﬁﬂ, cel hultaseo 1®

ethybene oxies prepykenme, oxiides bkegk eg&qﬁa/gerl@'@u&%{%gcgdaé IRty g0
aver age nol ecuI ar Ight rom1, 0 to 8 000 An exa {“
above bl ock co%ol yrer- 1 s ﬁ@lp?od% Ueseri £4)pl ur%F@(arE)OlThBlﬂiareKéR
bi oci de, reftérited itp. t heutat=ab 1 anpamte off u Mikh ey ebegl n the rapdtne r -
fromO to O % p r fromOltoO The share of
t ensi de, re%cgrér{vie g%o C%ﬁft%t%?é% Lioult o | Hl?sﬁm%lﬁee@n e Yakge TS
fromO to 0FZfS%g Thes ehat e oy sféiiaaplagent smisief eGeathd oyt he tEQijil—
anoup of i Bl r MY @e SfdepuG 40 gy ‘F\g % ﬁéel_r[abl}{1 g@g}ro 1 tof

al S0 bel g b

% To the auxj liary agents % al’l other corfpor?e%
such as for Bifnst AnceCade F@aa‘bYélr f oA tca aei @oﬁqmﬂeﬂxylMﬁyrB[mekmeg

or other pol(yners fe@mibe psed- dye1 30l ution; Qk PASKE. t radenmWiD of
regard to Sl‘i‘tisat ances. ﬁ e suitabl e as” conponent E, reference is

nmade for instance“to U CEMARY dpedf & S5t° e €RF 3 me@stRy, 100
El ectronic R&l easé .2007,. BDeBerlsag,d by Hoechst AG), Rhodamin

30 B, Cartasol® Orange K3 GL, Cartasol® Gelb K4 GL,
Cartasol® K GL, or Cartasol® Rot K-3B. Further,

as soluble dyes can be used anthraguinone, azo,

quinophthalone,  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



--21 - chapter "Paints and Coatings", section "Paint Additives".

The invention further relates to a nethod for making a structure with
at least one first 5 polyner |ayer and,g eptionally, a second pol yner
| ayer, each made from a pol ycarbonat e pol yner based on bi sphenol A,
wherein on the first polyner layer an ink jet printing layer is
arranged, conprising the followi ng steps: a) on at |east one parti al
region of the first polyner layer, the ink jet printing |ayer froma
preparation used according to the invention is aEpI ied, b)

optional Iy, Phe i ARRGeF tgri ddi ngChafet site Xir i edE L €)X topenarmal | Ral earse

fstept a) Ior sze{mb) Wb@e%}ec'\ieﬂﬁa@ﬂd m{avﬁ@reﬂ ay@o%%xﬁ&@%dd@t@h&dﬁe in
irst polyne vering rin a an
first pol yme# I aye?ta%ngﬁe se@(‘?ﬁdi p8|C{/]T‘I"é}P %re ¥é% matéd wkPhan
each ot her ubdérmpressunée gt aa itenpdrmat mrmefm@am A28 08rt oc 230 kﬁlaﬂltér
for asdefinedeti t her rd S ture accor

5 e e rlntfh€ E%y&@ :%hg é%gg can % gd In&l—

the invention may on y consi's and of a prin
| ayer appli e6RBy n@ans of 1ﬂfhea§r@pa¢ate| dhrumdg!ae@d?r domg a® Bhepaste,

i nventi on, r@ymzﬁthpy@vecsfalé%corémds ?Fﬁtehr% p@&é%@hééye{mﬂﬁ an

appl i cabl e, ig anof her struycture with addifional is for
i nstance pos3fHite 1 REA t hB 1H9 A ngThé)PeraF@ld%bQPd’e]d Bd nger may be
upper nost | ayef it dhn afstomcureitide appldeal@ingi thoaddh &i ongben -

| ayerg) . Fur r, the rlntlng yer can.be ipprinted dir |y and

WIthOUt anot 'g? Tcovér n a pdl y%rg FayP tadap Egdf as a“:th\lI@T# aig“ci“?’?r‘ﬁer
- 22 - baghe dinkmiieta pt iynt i mgnuipayet biwy beiprovi dee oveddtinei dulall
surface on tcb@mfp'cfﬁéni%% YG;%V lc%yeergrlé‘pg‘ﬁ%ttfé‘ﬁesusg X%rcoI:Fi?Ldoé‘kto

jet printing |ayer wl provided in a partral re- |on on
the surface tokFetHe“VPPﬁlﬁal ynef |yeh. a PaSt|¢1e1§pe‘éFﬁ|dc @ﬁes?su‘ﬁé;!e,

(pressure divieet |ymat e owor kpicecebnipo Bl ds |§etf)é0ﬂ§a|t|d/ gmlbet hgye
from ar s

1b b t I th nge
Lo T Bare. Thol PHbEr SULS e St SEop PBIS BRERerabl y 4 e T Engel PO
140 C to 200 Cheim pamtpouvkart sn dhe tremge s 0m 1hHOs@0 thelBObE Fhe -
time of the siged) fmyhe Tonthe Lapge {L8T 0w, S BRSO §si'ly  so-

particular from5 s
called <colored pigments in the scale <colors

cyan-magenta-yellow and preferably also (soot-)

20 biack, full-tone color images are possible.

The component 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. alsc 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 or pigments, organic or inor-

30 ganic) such as e.qg. photoluminophores, elec-
trcluminophores, anti-Stockes 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, toc, the preferred cri-



In step b), drying can be performed at a tenperature in the range
from20 Cto 120 C, in particular from20 Cto 80 C, preferably from
20 Cto 60 C, for atime of at least 1 ? preferably from5 s to

6, 000 s. The first polycarbonate Tayer and the second

pol ycarbonat e | ayer nay, independently fronteach ot her, have a gl ass
tenperature Tg of nore than 145 C. 25The thickness of the first

pol ycarbonate | ayer and of the second pol ycarbonate | ayer may be,
identical or different, in the range from 10 to 1,000 pm in

particul ar f#emiz0 taeeZOQmmer. theTBQ)]Itthk_L%§ ipasweedcbhmponent
di rections tho o]g to.a ITB.IQ face of a ?Oé:%/(:a bo ate l.ayer, of t he
ink jet prin ég O&r Ty ™5d! “ &Y of &SRt F Pt 4%he ranfe ™
fromO0.01 toarld 23empEx phurda parab clliary f fem Ot@ﬁgee)rﬁtpmes > 160

pref erably frem,02 g lng‘nlng o§Ubﬂ:ﬁgt Qﬁ?leéngft itdes] “u‘/?@th' ORe-

is also a structure obtainable with thod according to
i nvenfion. SRAR% £t ucthife PW%@PIGW%on@al nguétctiéﬁétabnemﬁltr%ltlals

pol ycar bolnattEah?YCﬁir%rtdtBysﬂﬁ@n(ﬂa@@b)ﬂg%bor\@%Q Iaaygrasattd amn i 8k J@txd-
printing layer from reparat,ion used accordin nvent| n_an

arranged bet We&R t‘ﬁe%frf)r §t! p%Flfc]aithﬁlaﬁ]Z %aly‘e?l gn ﬁ? ‘:s}ecc}n%l a
pol ycar bonateohayertuent ok n‘ehleod:famcp@:rrﬁeng to, t ver | nhentb dndeor of

making a str ur sed f y / or
docunent , wredsi 1w BOBESRer by 1 635 Pavebidiy v bh Hher sra Sh Vi
the pr oductl on of the structure the first polycarbonate |ayer and/ or

the sgcond IOOI VGIGIEQOT&EIQ loayeh - arse Qb[m%%i%e%r tdi r@&%'syc&%%%‘?tﬁgr—
in a stack WI at | east one additional |ayer, for instance a carrier

| ayer. arfpl B8 S%r L 8&cut NMYF ahB/ dr™ allifet dBEUnRREd Gr eSUCh as
identity carakst J_p'afS(S@ﬁll’tégelnﬁ £ardss t aegess geant £ 0l watdinyi sasentax

synbol s, ti ver Ilcenses vehi cIe gocunents ba kn tes
checks, post?éég}e% C%g fﬁocf”t cét:lrdé1 a‘hjtl ¢hi Broardd andSadnesi ved t8 -
| abel s (e.g. lY@ﬁrp?roduct (Brioy BEYi on) .s Badii seewrisy andpare valkoemtion

docungnts tybigeally, conpsisg AL, 'ecaé;tsqraeeéub%fgttm@ Bel%eeg ayerr

and optional |y a transparent coVer | ayer Substrate and cover [ayer
t hensel ves raySEE Thhposed Jots Bl ki t e fdfe ¥ ayefsteAsubstfate $8ta

carrier strugpuregeari® Wi eh fhe phindi 89 dayerom b d NHasmat isdy —up
| mges, patterT% andAtnheegclalt(n% S apyl Is%ddlum égrclaat:les. As biococides
may be 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. Of course, however, the use

25 of special anionic or cationic tensides, which

do not alter the properties of the dye, is also
pcssible. Examples for suitable tensides are be-

taines, ethoxilated dicls etc. Examples are the

product series Surfynol® and Tergitol®. The

30 amount of tensides is for instance selected such
that the surface tension of the ink is 1in 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 value in

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

range from 5 to 8. Suitable buffer systems are



--24 - for a substrate, all conventional materials on a paper and/or
(organic) polyner basis can be used. Such a security and/or val ue
docunent conprises within the total nultg -l ayer structure a 5
structure according to the invention. Beside the structure according
to the invention, at |east one (additional) printing |ayer may be
provi ded, which may be applied on an external surface of the
structure or on an additional |ayer connected with the structure.
Finally, the_invention relates to a security and/or value docunment to
be thus nadel®tbhpri sicwf atstr ubtar@taccbudi higrt o the ¢ nuemtd bamine
The inventioprcandeamever aglisty bgisedl [ficelS pLheral eghpical flolds,,
Abr asi on-resji stant .decoratjons of injection-nolded parts can be e
by in-nold | &fi'mat i'dh &R FF il AECIT i PP igtdort artthPCFasas afe a
ijrrpri nt ed byssiblsrt- gorteenl pryi mgng;q@bas:t?ﬁplolr%egef cg.mds@lc(le_. de%s t'inhg
eep- drawi ng pl.ae -an, i niecti on .no nd.i n-no nated wit
a the(rgm)pl as% pe ngtgg(réida%]?ﬁlyn (?EI sctl\llvgy,lne}.(g. atcla i ﬁfspirﬂ)rcaﬁbn]o?ﬁe hRbRds
or decorati v@°HoUd} igsP ale/mads. WAl i beol preav delcot at iDins sreqmiae be
the productigniofpseveiél spridih f / PELDLI re ar
therefore on%g ec% omal for_hi %ﬁ %égnttéi)ktglﬁ%sl.of%\?t hé](g%éricér{k@g?é]}nﬂ -
accordi ng to" PAEYnTEATDA, Hohelerl sl sor pi etet prodiie Lidnise ors ik glle
ml;ti ves are Pnssﬁbk&,i@ﬁddﬁuﬁvﬁtg; I hﬁdih!éivdah@é %;éedmolli Qél?lﬂ_[a_r " weight
abr asj,on-res nt g¢asings for phones or exanple wth a _
phot ggr aph) fo?ggner s%hgle:}gedfcpac%hbtogjr’ di E@sli?é.l&.y]rﬁﬁrioa} §deme ne in
owner) can Weaprtdducéd.r wi25 - apol ywer d ayemand carl 4 Aj 66 i gAtOF degh
part froma I er hal rei t ween the _pol r. | ayer and
the injecti ojg?ﬁg{%fedr%%ttbgno’i érjl\,g%j’et rbpéjlfxtviln%y ayé& ‘?as/ggrlr’ang]elﬂi, par-
conpri sing theCHHATL5 Vékithg st epsved)aon amdleastilone paeticdlt r efrom

of the pol ymeo, bayer, tbhe 20k s, Pridyh g dayeL iy om i
used lgccordian? to lt he invention is appli ed,arg) ggtnl{'onaﬁla%ks?%gﬁéngﬂyl
jet pfinting Tayst98%dri 8FD ¥} & eC %1 85 /T 8P Vst @peb) O xtitfke pdt L ek
| ayer is placedoilryrari,njent ippnr molgl (bfr necessasy af+ €k aR) @Shict e cu-
def ormati on t I i nt ol r-dayer for fitti to the walls

of the inj ecl’to%gnn?n%kgﬁﬂ t h%d?ﬁk jygtﬁ Opdri %ﬁ ng I %égr shidwi A AHNGRd Tor
inside, d) iT® tFeois ebtliconk nolal oflheneol yiner tee erd mbdius 4 njsect €d s

at @ temper atus ecofi ab | oask 0Ly Angcel, LA LOOLINEEONII0 R 1

tenp §ature of at least 20 C bel ow the tenperaturé of
the &¥ructurt®Felt akBR Wtomattheinds ectidan din the Thegpol fmem O

| ayer may preef erabby e @ polyreardonpte | ayesybased on,bi gphengl. Ay
As pol yner teri agls, Ln prdnc gl e all thernoplastic polyners usual
inthe field of prdstT® ifjlectiofSdahebe dseficrred 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
%, 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 pyrolidone or

30 other polymers from the used dye solution or
paste.

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

35 dustry, Electronic Release 2007, Wiley Verlag,



The tenperature in step d) may be in the range from80 Cto 200 C, in
particular in the range from 100 Cto 180 C. The tenperature in step
e) may be at least 40 C below the tenperature in step d). In
principl e, otherwise all explanations gidten in the context with a
structure for a security and/or value document will apply in an

anal ogous manner. - 26 - Therefore, the invention al so
conprises a structure conprising at |east one polycarbonate |ayer and
an injection-nolded part and an ink jet printing |ayer froma

preparation ug =. 56 ' o the inventi.on apd arranged between
t he poIycarbonggggfgyerq%%%ﬂgﬁ% i%?gct?6ﬁ§%ﬁpéga parﬁf”?ﬁlfﬂb eine
followi ng, the8dinvéreioh-is described in nore detail with reference
to non-limting enbodi nents. There are: Figure 1. a

representation of g test print area, and Figure 2: details of a
portrait of a perSBF made B ta ®Rt hbY HczBirdi g tdtetfe itriverk i ghethod

for making a structure with at least one first
5 polymer layer and, optionally, a second polymer
layer, each made from a polycarbonate polymer
based on bisphenol A, wherein on the first poly-—
mer layer an ink jet printing layer is arranged,
comprising the following steps: a) on at least
10 one partial region of the first polymer layer,
the ink jet printing layer from a preparation
used according to the invention is applied, b)
opticnally, the ink jet printing layer is dried,
c) optionally after step a) or step b), the sec-
15 ond polymer layer is placed on the first polymer
layer, covering the ink Jjet printing layer, and
the first polymer layer and the second pelymer
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
invention may only consist of a polymer layer
and of a printing layer applied by means of the
preparation used according to the invention, may

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

30 additional layers). Further, the printing layer
can be imprinted directly and without another
cover on a polymer layer adapted as an overlay
film.



15Exanpl e 1: maki ng pol ycarbonate derivatives to be used according to
the invention. Exanple 1.1: nmaking a first pol ycarbonate derivative.
205.7 g (0.90 nol e) bisphenol A (2,2-bis-(4- hydroxyphenyl)-propane,
30.7 g (0.10 nole) 1,1- bis-(4-hydroxyplenyl)-3,3,5-trinethyl

cycl ohexane, 336.6 g (6 nole) KOH and 2,700 g water are dissolved in
an inert gas atnosphere under stirring. Then a solution of 1.88 g
phenol in 2,500 25 mM nethylene chloride is added. Into the well
stirred solution, 198 g (2 nole) phosgene are introduced at pH 13 to

14 and 21 to 25 GpyThen % nl. et hylpiperidine is _added and stirred.for
anot her 45 min. 'cl';ﬁe bi gé‘ﬂken&eg% e- ]Eieg%éqrh oﬁlsaﬁﬁa{:semia sg)pear Rifegv tded
after acidi fP¥&tH ontWist h £uld7 - sphospheri comci d,h¢ he forgahi ¢ pphageer

i s washed neubkaldy with vateyr andfgeed frnogsojyent. cne  ipy T
pol ycar bonat e ggiivative had a relgtive’soldgyon V?éco§1t§ ofJHFZSQ%t

The gl ass t dapers=1BEurk@¥&EE détdrini Red RBOFE 489 don (BS®2 r Bl && -
1.2: ki ng @iseconch pyl yedr bohat e sdef f¥ald V& f the |Piak@Ang O0oHS »
manner to Exggglqu, a mxture of 181.4 g (0.79 nole) bisphenol A and
63.7 JOg (0. T ol e) 1, 1- bi s-(4-hydroxyphenyl)-3,3,5- trinethyl
cycl ohexane was reacted to the poly-carbonate derivative.

The specific pressure (pressure directly at

the workpiece) in step d) is typically in the

range from 1 bar to 10 bars, in particular in
10 the range from 3 bars to 7 bars. The temperature

in step d) 1is preferably in the range from 140

°C to 200 °C, in particular in 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 in the range from 20 °C to 120 °cC,
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 to 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 °cC.

25 The thickness of the first polycarbonate
layer and of 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 in directions or-

30 thogonal to a main face of a polycarbonate
layer, of the ink jet printing layer may be, be-

fore or after drying, in the range from 0.01 to



The pol ycarbonate derivative has a relative solution viscosity of
1.263. The glass tenpera- |ISture was determ ned to be 167 00 (DSC).
Exanple 1.3: making a third pol ycarbonate derivati ve. In an
anal ogous manner to Exanple 1, a mxture of 149.0 g (0.65 nole)

bi sphenol

A (2,2- 20bis-(4-hydroxyphenyl)-propane and 107.9 g (0.35

nol e) 1, 1-bis-(4-hydroxyphenyl)-3,3,5-trinmethyl cycl ohexane was
reacted to the pol ycarbonate derivative. The pol ycar bonat e
derivative had a relative 25solution viscosity of 1.263. The gl ass

tenpera- turegwasndetief nhRed: § e be; 183 G 4D g5 + £8s- Jme g)f@f@'}a—

anal ogous
bi sphenol
trimethy

20

25

d 185°8

Kﬂgﬂer 0 Exggple 1, a_ mxture of 91.6 g (0.4

¢ §.260" folle)H® - 1- bi s- (4- hydr oxypheny1) - 3, 3, 5-

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

Subject matter of the invention is also a
structure obtainable with a method according to
the invention. Such a structure typically con-
tains at least one first polycarbonate layer and
a second polycarbonate layer and an ink Jet
printing layer from a preparation used according
to the invention and arranged between the first
polycarbonate layer and the second polycarbonate

layer.

A methed acéording to the invention for mak-
ing a structure may be used for making a secu-
rity and/or value document, wherein optionally
simultaneously with, before or after the produc-
tion of the structure, the first polycarbonate
layer and/or the second polycarbonate layer are
directly or indirectly connected in a stack with
at least one additional layer, for instance a

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,
checks, postage stamps, c¢redit cards, any chip
cards and adhesive labels (e.g. for product pro-
tection). Such security and/or value documents
typically comprise at least one substrate, a
printing layer and optionally a transparent
cover layer. Substrate and cover layer them-
selves may be composed of a multitude of layers.
A substrate is a carrier structure, onto which
the printing layer with information, images,

patterns and the 1like 1is applied. As materials



The pol ycarbonate derivative had a relative solution viscosity of

1.251. The glass tenperature was determined to be 204 C (DSC).

Exanple 1.5: making a fifth pol ycar bo_na%t4e derivative. As in
no

Exanple 1, a mixture of 44.2 g (0.19

e) bi sphenol A and 250.4 g

(0.81 mole) 1,1- bis-(4-hydroxyphenyl)-3,3,5-trinethyl cyclohexane

was reacted to the polycarbonate. |SThe pol ycarbonate derivative had
a relative solution viscosity of 1.248. The glass tenperature was
determned to be 216 C (DSC). Exanple 2:making a liquid preparation
bei ng suitabferfos makisgrancénk 481 R AVERD: O¥Ba1 matfhibauw don 3

preparation
derivative f

made from 17.5, wei ght, parts of the polycarbonate
E‘é‘%ﬁ%e@an&nec?/lp§ anﬁo§§%‘5ﬂngsghtpi3 e Bf Fadiventcan Dbe

m xture accondieny. t 8ukabl e IseTalt ety 2oMeFidy| e8682:4 document com-
1-met hoxy- 2-prqRAng! aeel atigd4. 99 145 454" 1 MR Y benzenell 72 crure a

5

10

20

25

‘structure according to the invention. Beside the
structure according to the invention, at least
one (additional) printing layer may be provided,
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 value document to be thus made or com-

prising a structure according to the invention.

The invention can however also 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 by silk-screen
printing, plastically deformed (e.g. deep-draw-
ing), placed in an injection mold and in-mold
laminated with & thermoplastic material. In this
way, e.g. casings for mobile phones or decora-
tive housings are made. Multi-colored decora-
tions require 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 unique 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. initials of the owner) can be produced.

Therefore, the invention also relates to a

method for making a structure with at least one



-.29 - Ethyl - 3-ethoxypropi onat e33. 35 Cunpl 0. 105 Sol vent napht hal8. 45
A colorless, highly viscous solution with a 5solution viscosity of

800 nPa.s at anbient tem perature was tai ned. Exanple 3:making a
frrst ink jet printing dye used accordifig to the invention. In

a 50 nL wide-neck thread glass, 4 g poly-carbonate sol ution of

Exanple 2 and 30 g of the mixture of solvents of Exanple 2 were
honpgeni zed with a magnetic stirrer. A colorless, |owviscous

solution with a solution viscosity of 1.67 nPa.s at anbient o
tenperature pad pbeai nedyer andhesurifagectenshomOf abli sphasi ¢ 6l

bendant dr opomdt Rod 1o bd 2504 * 470 mESLH DAkt I oncofoal ymer
pi gnent or ol c¥elye awmd nohemade,] sChdet A Jdkdonp ¥ reer wed fiork usgst
i n t h_e test Bﬁ:iirﬁt QBgExiigR)@rG'i EX%@;LSHA@@”E[(' nt,gor%psrefsori]%gl I‘]%ghleet feol-
mlnhgm lowing steps: a) on at least one partial region
of the polymer layer, the ink jet printing layer
from a preparation used according to the inven-
tion 1is applied, b) optionally, the ink jet
printing layer 1is dried, c¢) after step a) or
10 step b), the polymer layer is placed in an in-
jection mold (if necessary after plastic defor-
mation of the imprinted polymer layer foxr fit-
ting to the walls of the injection mold), the
ink jet printing layer showing toward inside, d)
15 into the injection mold, the peclymer material is
injected at a temperature of at least 60 °C, and
e) after cooling-off to a temperature of at
least 20 °C below the temperature of the step
d), the structure is taken from the injection

20 mold.

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

25 be used.

The temperature in step d) may be in the
range from 80 °C to 200 °C, in particular in the
range from 100 °C to 180 °C. The temperature in
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.



dye used according to the invention. In an anal ogous manner to
Exanple 3, 10 g 25 pol ycarbonate solution of Exanple 2 and 32.5 g

m xture of solvents of Exanple 2 were_hggogeni zed with a nagnetic
stirrer (4 %PC solution). - 30 - A colorless, |owviscous solution

with a solution viscosity of 5.02 nPa.s at 20 00 was obtai ned. Here,
too, no addition of a pignment or dye was nmade, since this ink only
served for 'use 5in the test print of Exanple 7. Exanple 5:naking a
third ink jet printing dye used according to the invention. A
pol ycar bonat e sol dtfi ®heaccoedi ng hteo Exawnpglret 4 owas 1 epar ebm@Peises a

addi tional | ysreagted, et h- 8pBLOX. ; 2 Y0 pi.gment. Bl ack 28. An ink
results, by geans of whj ch b?ap SJ&%\%m tht inYnlggaeSth can' be RpridcerBrnate
pol ycar bonat & %% ¥ frs, 287 Pt erlidhd e oitsl padene bdexanplar 8. Exanplam  ink

6:drop size ween prd hhitrnchgv tihg a8 4 nk -aggordi Exanple 3 _
The saf ution_qf gi(%%pl 3 gv\%% t?ansferre,d bag/ ?%%ggtion %ﬁtouéE’Ed ac
printer cartridge and %r? nted®wi LR SR EAKR F et2BAi negfranged between
FUJI FI LM Di mafiex DR 12800 buntet evat htd 0Naefd VahicOUs nBrd Mt iR% —mo1ded
paraneters. Jghewsed printer is a so-called drop-ondemand system
wherein the drop generation is made by a piezoelectric printing head.

The DVP 2800 has a stroboscopic image recording system by means of
which the drop formmtiee awuhiB&ing, the invention is described

in more detail with reference to non-iimiting
10 empbodiments. 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 polycarbonate derivatives
to be used according to the invention.

Example 1.1: making a first pelycarbonate de-
rivative.

205.7 g (0.90 mole) bisphenol 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 (6 mole) KOH and 2,700 g water are
dissolved in an inert gas atmosphere under stir-

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

25 ml methylene chloride is 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 agqgueous

30 phase is separated, after acidification with




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

as is shown in Table 1. Table 1 - 31 -
Substrat ed assPol ycar bonat eVel i n (snoﬁt%3 paper 50 individual - 74pm
85pm 100pm dr ops As expected, on sucking bases, the drops wll

be absorbed nore than on non-sucki ng bases such as glass or plastic.
Exanpl e 7:determ nation of the |layer thick- ness of an ink jet

printing | ayer. An ink according to Exanple 4 was printed on

gl ass substr@ﬂﬁﬁspiﬁhﬁ:_ﬁe cald ed, dr o &li shance, (pi t

1) varied from 10 t ﬁm The’ prints were again gﬂ?eggat 1%0 !é% &a
30 min. Then IaL§/ ¥k Heds niﬂfé‘sttﬁérr@ﬁ’t‘% \ﬁ/éfr%e%éé??w istchivee nd St ep

Height = ASH with a prpfl | oneter (Dektak 6M 12.5 pm Stylus), and
theresmts a“a'TNémthJégf% n?@mlderlvatlve had a relative
soclution viscosity of 1.255. The glass tempera-
5 ture was determined to be 157 °C (DSsC).

Example 1.2: making a second polycarbonate de-

rivative.

In an arnalogous manner to Example 1, a mix-

ture of 181.4 g (0.79 mole) bisphenol A and 63.7

10 g {0.21 mole) 1,1-bis-(4-hydroxyphenyl}-3,3,5-
trimethyl cyclohexane was reacted to the pcly-

carbonate derivative.

The polycarbonate derivative has a relative
solution viscosity of 1.263. The glass tempera-
15 ture was determined to be 167 °C (DSC).

Fxample 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 viscosity of 1.263. The glass tempera-
ture was determined to be 183 °C (DSscC).

Example 1.4: making a fourth polycarbonate de=-

rivative.




PitchASH [nn] 10 pn685 2530 pnl00 45 pnR27 - 32 - Exanpl e 8:making an
i mge and verifying the optical quality after the |am nation.

Using the ink of Exanple 5, a portrait of a person was printed on
Makrof ol (r) 4-4. The thus 5 produced pdttrait was |am nated toget her
with transparent Makrofol O 6-2-filns at tenperatures > 180 CC,
pressures > 5 bar and tinmes > 10 min to forma structure of approx.
800 pmthickness. Light-mcroscopic investigations before and af- to
ter the lam nation were nmade, in order to evaluate the edge

definiti f indipw dyal P x8l ihn, Fi 2.
efinition of indipy dyg @héqosgozzgggorfl%?lg}dé% _eyt_ %@(oa\l/mn%ll% %gure firi -

There are shown on top in Figure rinting 1nmages t’op3 an

t hereunder thé&SanBpr? htitngdi fdyed? Aonbeer aisehenaverdi emdnt65. °
black & whitg. Qo0tBe |efélsi)de,1{henseiss showp e dgtaiH&edyv1)-3, 3, 5-
representatl?gjgﬁ %ge |n%H%eﬁ ﬁ{lntlng I%¥er made according to the

i nventi on bef&rd" ¥ h& A amiTar L6l € B e " Ghtt $REE © E het Sankeh Get BRIt
represent at i oa nlsoshdwn detervahe tam nation. It can be seen that the
pi xel patterns are maintained also after the lamnation in nearly the
same resolution. The horizontal lines result fromthe overl appi ng

sections of the iR8ievi BedlY fARYYeratez- de2si vhesi o thhedprad ntdenba heade

and have theseflarei 8t hiyAgG d9sda Wi Lir t he 4 aik acgprdi gg Al the npera-
i nvention. art fromthat,” an optical investi gq%i on of th

structure di gUASt A‘gﬁoq'w Ry St bgEiZabPe Bhad€ 4 i nft . (Ofh@)structure is

a nmonolithic block excellently resisting to del am nati on.

Example 1.5: making a fifth polycarbonate de-
10 rivative.

As in Example 1, a mixture of 44.2 g {0.19
mole) bisphenol A and 250.4 g (0.81 mole) 1,1-
bis—(4—hydroxyphenyl)—3,3,5—trimethyl cyclohex-
ane was reacted to the polycarbonate.

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

Example 2: making a liguid preparation being
suitable for making an ink jet printing dye.

20 A liquid 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
25 Mesitylene 2.4
l-methoxy~2-propanolacetate 34.95

1,2,4-trimethylbenzene 10.75



Patent clains: 1.The use of a preparation conprising _ A 0.1
to 20 wt % of a binding agent with a pol ycarbonate derivative based
on a genmnally 5disubstituted di hydroxydi phenyl cycl oal kane, B)
30 to 99.9 wt % of a solvent or of a m%xture of solvents, O 0
to 10 wt % referred to dry mass, of a dye or of a mixture of dyes,
toD) O to 10 wt %of a functional material or of a mxture of
functional materials, E) 0to 30 W %of additive and/or

auxiliary substances, or of a m xture of such substances,

the relative anougtth @i -t3hes eampepgitcs Hnkd & SE) al ways ot aki ng 100
w % as an ink jet printing dye.
Cumol 0.105

Solvent naphtha 18.45

A colorless, highly viscous solution with a
5 solution viscosity of 800 mPa:s at ambient tem-

perature was obtained.

Example 3: making a first ink 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 solution with & solution viscesity 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 method to be 21.4
+ 1,9 mN/m.

An addition of a pigment or of a dye was not
20 made, since this ink only served for use in the
test print of Example 6.

Example 4: making a second ink Ijet printing

dye used according to the invention.

In an analogous manner to Example 3, 10 g
25 polycarbonate solution of Example 2 and 32.5 ¢
mixture of solvents of Example 2 were homoge-

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



2. The use according to claim1, wherein the pol ycarbonate derivative
has an average nol ecul ar wei ght (nean weight) of at |east 10, 000,

preferably from 20,000 to 300, 000. B 3. The use according to one
of clainms 1 or 2, wherein the polycarbéﬁhfe derivative conprises
functional carbonate structure units of formula (1), - 34 -

wherein R and R2 are independently from each other hydrogen

hal ogen, preferably chlorine or brom ne, 01-06 al kyl, 05-06
cycl oal kyl, 06-010 aryl, preferably phenyl, and C7-012 aral kyl,

preferably paenybiQlr 0dsa kyly,odnviag Ebel ars penztlon M sc@n Lnt ggan, -
from4 to Ztggﬁe%%% o%f%y&of 5.02 mPa-s at 20 °C was ob-
tained. Here, too, no addition of a pigment or
dye was made, since this ink only served for use

5 in the test print of Example 7.

Example 5: making a third ink Jjet printing

dye used according to the invention.

A polycarbonate solution according to Exam-

ple 4 was prepared and additionally reacted with

10 approx. 2 % pigment Black 28. An ink results, by
means of which black & white images can be
printed on polycarbonate films, and reference 1is

made to Example 8.

Example 6: drop size when printing with an

15 ink according to Example 3.

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

20 ters. The used printer 1is a so-called drop-on-
demand system, wherein the drop generation 1is
made by a piezoelectric printing head. The DMP
2800 has a stroboscopic image 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
base, different drop sizes can be achieved, as

is shown in Table i.

Table 1



R3 and R4 can be individually selected for each X, and independently
represent hydrogen or 01-06 al kyl X is carbon and n is an integer
greater than 20, with the,proviso that at at |east one
atom VX, R3 and R4 are both alkyl. 4. The use according to claim 3,
wherein at 1 to 2 atons X, in particular at only one atom X, R3 and
R4 are both alkyl. - 35 - 6:The use according to one of clains 3 to
5, wherein the X atons in the al pha position to the

di phenyl -substituted C atom (Cl) are not dial kyl-substituted. S7.The
use accordi ng tabeneadk cl ai nsgBad¢® 6, Wﬁd}gg}%% atons kf qtihe
beta position to G are disubstituted wth al kyl. 8. The use according
to one of claims 3 to (smooth) paper

5 @ individual ~ T4um ~ B5um ~ 100pum
drops

As expected, on sucking bases, the drops
will be absorbed more than on nen-sucking bases
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
glass substrates. The so-called drop distance
(pitch, see also Figure 1) varied from 10 to 45

15 um. 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 6M; 12.5 um Stylus), and the results
are listed in Table 2.

20 Table 2
Pitch ASH [nm]
10 pm 685

25 30 um 100
45 um 27

By the drop distance alone, the layer thick-
ness can be adjusted in a wide range.




7, wherein mis 4 or 5. 9.The use according to one of clainms 3 to 8,
wherein the polycarbonate derivative is based on
4,4 -(3,3,5-trinmethyl cycl ohexane-1, 1-di y1) di phenol,

i 84, 4'

- (3, 3-di net hyl cycl ohexane-1, 1-di$1)" di - phenol, or

4,41-(2,4,4-trimethyl cyclopentane-1, 1-diyl) diphenol. 10. The use
according to one of claims 1 to 9, wherein the polycarbonate
derivative conprises a copolyner in particular consisting of nmonomer
units ML based on forrmula (Ib), for instance based on bi sphenol A,

and monormer E@déﬁ Mz based on,t ‘irrﬁﬁl a’}{"" Qg%Ubgt Futed diby- o he

25dr oxydi phe
4,4 -(3,3,5-

n cloalkane
P%9k¥ﬁIcﬁ%ﬁ&%&énéﬁﬁqrm%M§ diam pherial 9nwherei n t he

nolar ratio M2/ ML preferably

10

I5

20

25

Using the ink of Example 5, a portrait of a
person was printed on Makrofol® 4-4. The thus
produced portrait was laminated together with
transparent Makrofol® 6-2-films at temperatures
> 180 °C, pressures > 5 bar and times > 10 min
to form a structure of approx. 800 pm thickness.
Light-microscopic investigations before and af-
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,
however after conversion into black & white. On
the left side, there is shown a detailed repre-
sentation of the ink jet printing layer made ac-
cording to the invention before the lamination.
On the right side, the same detailed representa-
tion is 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-
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
phase limit. The structure is a monolithic block

excellently resisting to delamination.



- 36 - is greater than 0.3, in particular greater than 0.4,
Preferably greater than 0.5. 11. The use according to one of clains 1
to 10, wherein the conponent B) is hal ogen-free. 512. The use
according to one of clains 1 to 11, wherein the conponent B)
consists of a liquid aliphatic, cycloaliphatic, and/or aromatic
hydrocarbon, a liquid organic ester, and/or of a mxture of such
subst ances. 13. The use according to claim12, wherein the
hydr ocarbon and/or the organic ester is selected fromthe group
consisting of "nesitylene, 1,2,4-trinethylbenzene, cunene, solvent
napht ha, tol uene, xyl ene, net hyl acet at e, et hyl acetate, isbutylacetate,
met hoxypr opyl acetate; £ ethwlmdk €t h- oxypropi onate". 14. The use
according to claim 13, wherein the conponent B) consists of: -
L1) Oto 10 mt % preferably 1 to 5w % in particular 2 to 3 W %
of nesityl ene, L2) 10 to 50 wt % preferably 25 to 50 wt % in

particular 30 to 40 Wt % raf irdet hexy- %‘r@&a{)@é‘eli%%et@rgﬁprising

A} 0.1 to 20 wt % of a binding agent with &
polycarbonate derivative based on 2 geminally
5 disubstituted dihydroxydiphenyl cycloalkane,

B) 30 to 99.9 wt % of a sclvent or of a mix-
ture of soclvents,

C) 0 to 10 wt %, referred to dry mass, of a
dye or of a mixture of dyes,

10 Py 0 to 10 wt &% of a functional material or
cf a mixture of functional materials,

E}) O to 30 wt % of additive and/or auxiliary
substances, or of a mixture of such substances,

the relative amounts of the components A) to
15 E) always totaling 100 wt %,

as an ink jet printing dye.

2. The wuse according to claim 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,

[
(%]



L3) O to 20 mt % preferably 1 to 20 wt %

25i nparticul ar 7t 015wm % of 1, 2, 4- trimet hyl benzene, 37 - L4) 10 to 50
w % preferably 25 to 50 wt % in particular 30 to 40 wt % of

et hyl - 3-toxypropionate, L5) O to 10 v 34 -preferably 0.01 to 2 w in
particular 0.05 to 0.5 wt % of cunene, L6) O to 80 wt % preferably
1tod40 W % in particular 15 to 25 wt % of sol vent naphtha,

the relative anbunts of the conponents Li to L6 always—-totaling 100
% 15. The use according toRdne of cl aRms 1 to 14, wherein the
preparation conpri ses: in partijcular 0.5 to
5w % of a binding agent|w G R derivatijve based on a
genmi nal |y disubstituted dihy ) We“ T B) 40 to
99.9 wt % in particular 4p : dn organhcisol vent or of
a mxture of :
—an

wherein

! and R? are independently from each other

R
hydrogen, halogen, preferably chlorine or bro-
mine, C;-Cg alkyl, Cs~Cg cycloalkyl, Cg-Cip aryl,

10 preferably phenyl, and C3-C;; aralkyl, preferably

phenyl-C1~-C; alkyl, in particular benzyvl,

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

> and R* can be individually selected for

R
15 each X, and independently represent hydrogen or

Ci-Cs alkyl
X is carbon and
n is an integer greater than 20,

with the proviso that at at least one atoem
20 X, 8R* and R are both alkyl.

4. The use according te c¢laim 3, wherein
at 1 to 2 atoms X, in particular at only one

atom X, R and R’ are both alkyl.

5. A method according te claim 3 or ¢4,

. 3 4
25 wherein R’ and R° are methyl.



solvents, 70C) 0.1 to 6 m % in particular 0.5 to 4 Wt % of a dye
or of a mxture of dyes, D) 0.001 to 6 Wt % in particular 0.1
to 4w % of a functional material or of a m xture of functional
materials, 25E) 0.1 to 30 wt % in partigular 1 to 20 wt % of
additive and/or auxiliary substances, or of a mxture of such

subst ances. 16. A method for making a structure with at | east
one first polyner |layer and, optionally, a 38 - second polyner.

| ayer, each made from a pol ycar bonat e pol ymer based on bi sphenol A,

wherein_on the first polyrrer er anlnk‘j}et printin Iayer S
arranged, conprisi ng®t he FBIGI f1g3BEPEFEL Yt ofe gRfaC RlaE dnéo
partial region of theefeist pobyReratayer it hehenk jebapricdingohayer

froma preparatigR accaygipg;tq gne: P\f:uﬁle%' mg 14 83114'5 t&1appLied, .

b) optionally, t eink jet printin ayer is drie
) op y. h lhlesubgtltutg y

5 7. The use according to one cf claims 3 to
6, wherein the X atoms 1in the béta position to
Cl are disubstituted with alkyl.

g. The use according to one of claims 3 to

7, wherein m 1is 4 or 5.

{0 g. The use according to one of claims 3 to
8, wherein the polycarbonate derivative is based

on

4,4'—(3,3,5;trimethyl cycloherane-1,1-diyl)

diphenol,

15 4,4'-(3,3~-dimethyl c¢yclchexane-1,1-diyl) di-
phencl, or

4,4'-(2,4,4~-trimethyl cyclopentane-1,1-diyl}
diphenol.

10. The use according to one of claims 1 to
20 9, wherein the polycarbonate derivative com-
prises a copolymer in particular consisting of
monomer units M1l based on formula {Ib), for in-
stance based on bisphenol A, and monomer units
M2 based on the geminally disubstituted dihy-
droxydighenyl cycloalkane, preferabiy of the
4,4'-(3,3,5-trimethyl cyclohexane-1,1-diyl) di-
phenol, wherein the molar ratio M2/M1 preferably

(R
(9]



c) optionally after step a) or step b), the second polyner |ayer is
pl aced on the first polynmer |ayer, covering the ink jet printing

| ayer, and the first polyner |ayer and the second pol yner |ayer axe

| am nated with each other under pressure, at a tenperature from 120 C
to 230 C and for a defined tinme. T FF

Thenet hodaccor di ngt ocl ai nl6, wherein the tenperature in step d) is in
the range from 140 Cto 200 C, in particular in the range from 150 C
to 180 C. 18. The method according to one of clainms 16 or 17,
wherein the first polycarbonate | ayer and the second pol ycar bonat e

| ayer have a gl ass deaperat urleaig 0af3 node th@ant 1461Gr grezated. thba

met hod according t,0 qne, of .chai 16.12,.18,, whegein the thickness of
the first poly-car boﬁatee Téyer }g‘r;lgd of. ?ﬁe second pol ycarbonate - 39

- layer is up to 1,000 pm in particulat from20 to 200 pm 20.
The net hod according to one of clains 16 to 19, wherein the :

thickness, neasured jp difgg- adio0s oihogopgl -t &, paig f.ace of . a
pol ycarbonate |ayer, of the ink jet printin ayer is 1n the'range
fromO0.01 to 10*8m “hEpathi Eﬁlearc‘?rFBﬁﬂﬁ.nGS%I)o Esphelogen-freethe
use of a nethod according to one of JOclains 16 to 20 for making a
security and/or val ue docunent, wherein optionally sinultaneously

w th, before or after_ the production of the structure, the first’

pol ycar borfat e | ayer &nhd/ 6F &t HES R eGP ol Jeartorete lcdyeflada@sdil S
rectly or indirectl|ywoonaeat athd Ncangiacknw B atoheastcONBf a 1lig-

addi ti onal layeﬁidfoélkgﬁ%ﬂnﬁg,a:9?5&%%ﬁﬂﬁﬁ@¥ic, and/cr aromatic
hyvdrocarbon, 2 liquid organic ester, and/or of a

mixture of such substances.

10 13. The use according teoc 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,
teoluene, Xxylene, methylacetate, ethylacetate,

15 butylacetate, methoxypropylacetate, ethyl-3-eth-
oxyproplionate™.

14. The use according to claim 132, wherein

the component B) consists of:

L1) 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 %, of l-methoxy-2-pro-

panclacetate,

al

L3) 0 teo 20 wt

25 in particular 7

;, preferably 1 tc 20 wt %,
15 wt %, of 1,2,4~

rt
o]

frimethylbenzene,



22. The security and/or val ue docunent obtainable according to claim
21. 7023. The security and/or val ue docunent conprising a structure
conprising at |east one first polycarbonate |ayer and an ink jet
printing |ayer fromof a preparation according to one of clains 1 to
15 and arranged on the first polycarboqagz layer, wherein optionally
on the side of the printing |layer opposite to the first pol ycarbonate
| ayer, 25a second pol ycarbonate | ayer may be arranged, wherein the
structure is obtainable with a method according to one of clains 16
to 20. 40 -- 24. A nmethod for making a structure with at | east
one pol yner |ayer angﬁgn iqLection-nDIded part froma pol yner
material, wherein betiwen etfol yPrewtl ayer ranelf &hebilnj eghi ans Maigdeg,
part 5an ink jet®priimtipmrtayenas asragged; %%mgjsbflgkéggﬁg_eth_

fol |l owi ng steps:oxypropq%ﬁ%nxgt | east one partial region ©
the'ink jet printing layer froma preparation

pol ymer | ayer,
according to one of ghkaing 0 i's gpplied,_ _ b) optionally,
t he inij% prﬂyingnlgym’sgédﬁﬁgdft ¢ brererably 0.01 to 2 wt

particular 0.05 tec 0.5 wt 5, of cumene
and l

L6) 0 to B0 wr 5, Preferably 1 to 40 wE %,
17 particular 15 to 25 wt $, of solvent naphtha
I

the relative amounts of the components L1 to
10 L6 always totaling 100 3.

15. The use according to one of claims 1 to
14, wherein the Preparation comprises:

Ay 0.1 to 10 wt %, ip particular 0.5 to 5 wt

%, of a binding agent with a polycarbonate de-

15 rivative based on a geminally disubstituted dj-
hydroxydiphenyl cycloalkane,

B) 40 to 99.9 wt &, in particular 45 to 99,5
wt 3, of an organic solvent or of a mixture of

seolvents,

2 W 6 i
20 C)y 0.1 to 6 wt %, in particular 0.5 to 4 wt
%, of a dye or of a mixture of dyes,

D} 0.001 teo & wt %, in particular 0.1 to 4
wt %, of a functional material or of g mixture

of functiocnal materials,

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

aw

o]
L B

c C o
©rf additive and/or auxiliary substances, or

8 mixture of such substances,

16. A method for making a structure with at
least one first polymer layer and, ocptionally, a



c) after step a) or step b), the polyner layer is placed in an
injection nold, the ink jet printing | ayer show ng toward inside,

d) into the injection nold, the polynmer material is injected at a
tenperature of at least 60 C, and 55 - €) after cooling-off to
a tenperature of at 20l east 20 00 bel ow t he tenperature of step. d),
the structure is taken fromthe injection nold. 2-5.

Thenmet hodaccor di ngt ocl ai n2* wherein the tenperature in step d) is in
the range from80 Cto 200 C, in particular in the 25 range from 100

Cto 180 00, and/or M@EFEI the tenperature in step e) is at |east 40
C bel ow the tenperatlfe H% $tep d)2yer, eacs mpr¢ nEfRBd ackBRrdicg -

to one of claine@dabe 2B 1 ywher eibx tde pal yichs baratel | ayery hase an On
gl ass tenperatuquJg;pirggrepgh%g“;§5 féygz The qghpoqjggcogg&g

one of clains 24
ayer 1s arranged, comprising the followzng

5 steps:

a) on at least one partial region of the
first polymer layef, the ink jet printing lavyer
from a preparation according to one of claims 1
to 15 is applied,

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

second polymer layer is placed on the Ffirst
polymer layer, covering the ink Jjet printing
i3 layer, and the first polymer layer and the sec-
ond polymer layer are laminated with each other
under pressure, at a temperature from 120 °C to

230 °C and for & defined time.

17. The method according to claim ls6,
20 wherein the temperature in step d} is in the
range from 140 °C to 200 °C, in particular in

the range from 150 °C to 180 °CcC.

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

perature Tg of moxe than 145 °C.

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

carbonate layer and of the second polycarbonate



5 to 26, wherein the thickness of the polycarbonate |ayer
range from10 to 1,000 pm

is in the

in particular from20 to 200 pm 28.

The met hod according to one of clains 24 to 27, wherein the

t hi ckness,

t he pol vcar bonate | ayer,
range fromO0.01 to 10 pm

10

measured in direc-

10 tions orthogonal to a main face of

of the ink jet .pgpynting layer is in the

in particular from0.05 to 5 pm

layer is up to 1,000 um, in particular from 20

to 200 um.

20. The method according to one of claims 16
te 18, wherein the thickness, measured in direc-
tions orthogonal to a main face of a polycarbon-
ate layer, of the ink jet printing layer is in
the range from 0.01 to 10 pm, in particular from

.05 to 5 um.

21. The use of a method according to one of
claims 16 to 20 for making a security and/or

value document, wherein optionally simultane-
ously with, before or after the production of
the structure, the first polycarbonate layer

and/or the second polycarbonate layer are di-
rectly or indirectly connected in & stack with
at least one additional layer, for instance a

carrier layer.

22. The security and/or value document ob-

tainable according te claim 21

23. The security and/or value document comprising a structure

comprising at least one first polycarbonate layer and an ink jet printing
layer from of a preparation according to one of claims 1 to 15 and
arranged on the first polycarbonate layer, wherein optionally on the
side of the printing layer opposite to the first polycarbonate layer,
a second polycarbonate layer may be arranged, wherein the structure

is obtainable with a method according to one of claims 16 to 20.



wh

24. 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 injectionfmolded part
an ink det printing layer is arranged, compris-
ing the following steps:

a) on at least one partial region of the
polymer layer, the ink jet printing layer from a
preparation according to one of claims 1 to 15
is applied,

b) optionally, the ink jet printing layer is
dried,

c) after step a) or step by, the polymer
layer is placed 1in an injection mold, the ink

jet printing layer showing toward inside,

d} into the_injection mold, the polymer ma-
terial is injected at a temperature of at least

60 °C, and

e) after cooling~-off to a temperature of at
jeast 20 °C beloew the temperature of step d),
the structure is taken from the injection mold.

25. 7The method according to claim 24,
wherein the temperature in step dy is in the
range from 80 °C to 200 °c, in particular in the

range from 100 °C to 180 °c, and/cr wherein the
temperature in step e) is at least 40 °C pelow

the temperature in step d}.



26. The method according to one of claims 24
or 25, wherein the polycarbonate layer has a

glass temperature Tg of more than 145 °C.

27. The method according to one of clazims 24
to 26, wherein the thickness of the polycarbon-
ate layer 1is in the range from 10 to 1,000 pm,

in particular from 20 to 200 pm.

28. The method according to one of claims 24

to 27, wherein the thickness, measured in direc-

tiens orthogonal tec a main face of the polycar-

bonate layer, of the ink jet printing layer 1is

in the range frem 0.01 to 10 pm, 1in particular

from 0.05 to 5 um.



